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nanAn navi1 Iinwelunisnaunu msdnaula wagmsundgviamsminegradusyuu

Jofununy 6 Usznistasvieuliiufiansdfgueinsimumdngns Jaandntugiand

AUTTOULATUNIUNINUIIINSG  TINWE0TN  uazAENYMLAIUYARRTIADAARBINUAIINABINTTYDS

APEIWA 9 TNIASY wasaenty wdngasatuuTuls we. 2570 Jaldlddeyamariiiunseu

psadAglunsivuanadnsnsseus

(PLOs)

WAZWINNNITIANTITTEUSLUULHAANS

(Outcome-Based  Education)  iitelvidaudinanvimalulagdinmianninmuainuaianisvedly

Uaudin uwazanunsalfumasddglunstumdeuasegiatinnaesussmeldogedu

1.14 2NTFINENAVBNGUAIVIIYINNI5ANY (International Standard Classification of

Education, ISCED)

Broad Field

Narrow Field

Detail Field

D Agriculture, Forestry,

Fisheries and Veterinary

[] Agriculture

] Crop and livestock production
D Horticulture

|:| Fisheries

|:| Fisheries

|:| Forestry

D Forestry

D Inter-disciplinary programmes and
qualfications involving agriculture,

forestry, fisheries and veterinary

D Inter-disciplinary programmes
and qualfications involving

agriculture, forestry, fisheries and

veterinary
D Veterinary D Veterinary
|:] Arts and Humanities |:| Arts D Audio-visual techniques and

media production

E] Fashion, interior and industrial
design

E] Fine arts

|:| Handicrafts

[ ] Music and performing arts

[] Humanities (except languages)

|:| History and archaeology
L] Philosophy and ethics
|:| Religion and theology

L] Inter-disciplinary programmes and
qualifications involving arts and

humanities

] Inter-disciplinary programmes
and qualifications involving arts and

humanities

|:| Languages

|:| Language acquisition
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Broad Field

Narrow Field

Detail Field

[ ] Literature and linguistics

|:] Business,

Administration and Law

D Business and administration

] Accounting and taxation

|:| Finance, banking and insurance
] Management and administration
|:| Marketing and advertising

|:| Secretarial and office work

|:| Wholesale and retail sales

[] work skills

] Inter-disciplinary programmes and
qualifications involving business,

administration and law

|:| Inter-disciplinary programmes
and qualifications involving business,

administration and law

|:| Law

|:| Law

|:| Education

|:| Education

|:| Education science

[ ] Teacher training without subject
specialization

[ ] Teacher training with subject
specialization

] Training for pre-school teachers

] Inter-disciplinary programmes and

qualifications involving education

] Inter-disciplinary programmes
and qualifications involving

education

D Engineering,
Manufacturing and

Construction

|:] Architecture and construction

[ ] Architecture and town planning
] Building and civil engineering

] Engineering and engineering trades

[ ] Chemical engineering and
processes

D Electricity and energy

D Electronics and automation

|:| Engineering and engineering
trades not elsewhere classified

|:| Environmental protection
technology

|:| Mechanics and metal trades

|:| Motor vehicles, ships and aircraft

L] Inter-disciplinary programmes and
qualifications involving engineering,

Manufacturing and construction

] Inter-disciplinary programmes

and qualifications involving
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Broad Field

Narrow Field

Detail Field

engineering, Manufacturing and

construction

] Manufacturing and processing

[] Food processing

[ ] Materials (glass, paper, plastic
and wood)

|:| Mining and extraction

|:| Textiles (clothes, footwear and
leather)

|:| Health and Welfare

|:| Health

|:| Pharmacy

|:| Dental studies

|:| Medical diagnostic and treatment
technology

D Medicine

] Nursing and midwifery

] Therapy and rehabilitation

[] Traditional and complementary

medicine and therapy

] Inter-disciplinary programmes and
qualifications involving health and

welfare

] Inter-disciplinary programnmes
and qualifications involving health

and welfare

|:] Welfare

[] care of elderly and of disabled
adults
D Child care and youth services

Social work and counselling

|:| Information and
Communication

Technologies

|:] Information and Communication

Technologies

D Computer use

[] Database and network design
and administration

|:| Information and Communication
Technologies not elsewhere
classified

[] Software and applications

development and and analysis

L] Inter-disciplinary programmes and
qualifications involving Information and

Communication Technologies

] Inter-disciplinary programmes
and qualifications involving
Information and Communication

Technologies
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Broad Field

Narrow Field

Detail Field

|Zl Natural Sciences,

Mathematics and Statistics

|Zl Biological and related sciences

|Zl Biochemistry
] Biology

D Environment

|:| Environmental sciences
|:| Natural environments and

wildlife

|:| Mathematics and statistics

|:| Mathematics
|:| Statistics

|:| Physical sciences

|:| Chemistry
|:| Earth sciences
|:| Physics

|:| Services

|:| Hygiene and occupational health

services

|:| Community sanitation

] Occupational health and safety

|:| Inter-disciplinary programmes and

qualifications involving services

|:| Inter-disciplinary programmes

and qualifications involving services

|:| Personal services

|:| Domestic services

[] Hair and beauty services

D Hotel, restaurants and catering
] Sports

D Travel, tourism and leisure

D Security services

] Military and defence

[] Protection of persons and

property

D Transport services

D Transport services

D Social Sciences,
Journalism and

Information

] Inter-disciplinary programmes and
qualifications Involving social sciences,

journalism and information

] Inter-disciplinary programnmes
and qualifications Involving social

sciences, journalism and information

|:| Journalism and information

[ ] Journalism and reporting
] Library, information and archival

studies

|:| Social and behavioral sciences

|:| Economics
|:| Political sciences and civics

|:| Psychology
|:| Sociology and cultural studies
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MFYTUINMIANNTAUTIEN TAUMAman TuazTAnen sz Uy Welmalanalnnsviaulusgivii

luianavesddidinlaegnegnieuazasounguiessuy a1u1satdiesrausluiaudesanduy

Y 9

Y o

YIPNTTULNAANDIUAINGA F1USUNIINITENNE WATNIINITNBATLUDUIAA Lo

JnAnyfeefnesiedvnalull 571 15 wdlein tawn

%Y. 346 N9 UlUILNTUTNT I TN ARIERS 3 (2-3-4)
BT 346 Bioinformatics Programming

NY.347 fugudunerisdwsuthasaumamans 3 (3-0-6)
BT347 Algorithmic Foundation for Bioinformatics

n9.348 Inenmsdeyadoswiudmiumeluladdinm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology

1%.349 \3nsflowavwalulanipeuiumesdmsuiiasaunennas 3 (2-3-4)
BT349 Computational Tools and Technologies for Bioinformatics

Nv.447 PIIMelASIEI A TIEN TAUmMAMARSIBYTAINTT 3 (2-3-4)

BT447 Structural Biology and Integrative Bioinformatics
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= = = [ 74 1 1 a a a A a aa
wagldonAnwdnlitosnin 6 nurein ansiedvluivdenvesarvivunaluladdinin

P30V NIDNUDNANU

2.5.4) MUIAUIANTTURAATUINTINN
yanauIanssuNanSaeiTInmjatiunnsysannsesdadiumelulagdinmidioth
ningnstanmlugnanssiuazuinnssuiivaends  faunw  wazliinnsgu  AnvinwaAenis
Uszgnaldninensdinim nsdnnisuinnssuuasatenanmalulad n1sussiiunnulaenielusedu
WUV wad wardnineans mAemIUNgMINELATINRsTIUALTes EnUftResslunmsesnuuy
W wazihiauenanioe safansdeansuaznageunasluaniunsaiaie vilrilaudasuaces
FausingRuaudinsiuseswanius AOUAUDIHDANNADINTYBINAANT LTI UGN S oue]

= cs' v o vy
FIINNNUaBAnNe HUIFIU LLazmﬂJ’liaLLﬁzN“Uu%

LV ¥ = a 1 lej 1 a 4 1
JnAnyaeednesiedvaalull 571 15 wdieie lawn

M1%.318 nszUIAUnSNeINsTINMLaENSUTEENA 3 (3-0-6)
BT318 Aspects of Bioresources and Applications

7%.338 n3dnn1suinnssukaznsaevenalulaglugnannssudInm 3 (3-0-6)
BT338 Innovation Management and Technology Transfer in Bio-Industry

1%.358 nsuszndldnsnztesraduazieuuilednd 3 (2-3-4)
BT358 Applied Animal Cell and Embryo Cultures

nY.417 NMTIATIERaUNIdazn1sUssliuauUaonievesdniuntinin - 3 (2-3-4)
BT417 Microbial Analysis and Safety Evaluation of Bioproducts

nv.418 NSNAUIHEAAUNTININLALNITTUTOIAUNIN 3 (2-3-4)
BT418 Bioproduct Development and Quality Certification

A = a 1Y 1 1 a a a = a aa
wazldend@nendnlutesnia 6 wulehsn e luivnaenvesa1vivinaluladdinin

P39 NADNUBNANTN

2.5.5) g danluaivimalulagdanaw lown

N%.207 WATANITIATIZYIN 98T TN 2 (1-3-0)
BT207 Techniques for Microbiological Assay

N%.256 nanSunIamnalulagdiniw 3 (3-0-6)
BT256 Biotechnological products

71%.306 Th$anen 3 (3-0-6)
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BT306
N%.307
BT307
1%.308
BT308
1%.309
BT309

NY.316
BT316
N%.329
BT 329
N%.356
BT356
NY.357
BT357
N%.366
BT366
NY.367
BT367
1%.368
BT368
N%Y.369
BT369

NY.378
BT378
NY.379
BT379
1%.406
BT406
N%y.407
BT407
nv.416

Virology

TN aTNUgAanIRRUNTY
Microbial Physiology and Genetics
wialuladdinnilsla

Fungal Biotechnology
Anuvasndenisdinimlunisufumnu

Biosafety in Laboratory

AUVAINTAIENNTINNLALTTAUINSTIUH TR
Biodiversity and Evolution in Action
figlotiumunisuaznisaiugin

Plants for Recreation and Lifestyle
wialulagTin nuueyy

Spider Biotechnology

wluwmalulad@iniw

Nanobiotechnology
fuguidadmsurmanaluladanin
Digital Foundations for Biotechnological Tasks
NN990ALUVENTINDURINDT

Computer-aided Drug Design

nsUssiuAsusunanIUYILaANEEUlURE NI TUTINN

Carbon Footprint and Sustainability Assessment in Bio-Industry
A A a = v « 44' =~

bATBIUBUASLNAUANTILIYUIATULATDUNDITUVIINYINTN

Machine Learning Tools and Techniques for Biological

Application
walulagniswanides

Brewing Technology
Ufuinswmalulagnsndedes
Brewing Technology Laboratory
HARANIANEUNSY

Microbial Products
waluladgas

Yeast Technology

YINNTTUNNSINNNSVDLALLTITININ

3 (2-3-4)

3 (2-3-4)

2 (2-0-4)

2 (1-3-4)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

28



BT416 Innovations in Bio-Waste Management

N%9.419 wialulagTinnavrsnslasLnasnnou 3 (2-3-4)
BT419 Algal and Plankton Biotechnology
N.427 #3ineuaznssan1Indimsiuifendnnaiv 3 (3-0-6)
BT427 Postharvest Physiology and Management of

Horticultural Products
1%.436 N1998NLUUNTZUIUNITNNTININ 3 (3-0-6)
BT436 Bioprocess Design
17.448 Audingd 3 (2-3-4)
BT448 Genomics
1%.450 mimuqmmmwm%mﬁmsﬁmq%amw 2 (2-0-4)
BT450 Quiality Control of Biological Products
N%.457 welulafirdesfiuueanaged 3 (2-3-4)
BT457 Alcoholic Beverage Technology
1%.459 LndvNIsUNIIImALLLaBTIN M 3 (3-0-6)
BT459 Pharmaceutical Biotechnology
N9.466 Mdofnassnamalulagyanin 2 (2-0-4)
BT466 Selected Topics in Biotechnology
NY.467 mMsfeansnuineneansmameluladTanin 2 (2-0-4)
BT467 Scientific Communication in Biotechnology
1%.486 ARANAUINeT 3 (3-0-6)
BT486 Immunology
1.488 Tnssadsuagnihiivediusiu 3 (3-0-6)
BT488 Protein Structure and Function

2.5.6) v aanuanadnv bawn
UnAnwanunsaidendnuIusa 3XX uag axX singlunangnsdu o aglanisiduves
AMZANENFERSHaTIMALULAE UINe1asIIUANENS MUnaaula1 v Iv1duN S eUlADN iteenIT

6 VUILAH
3. Ay naanLEs 6 AUYNN

findnwiaiunsaidendnwivledldnleaeuluuninedusssumansiduivdoniassnuiu

laitlpnin 6 nuaenn
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4. A1sAnEITIIN

YNANWIUENA1VNIVNUTLAIRILANWIIV NGV IV UNALLATTININ FEABIFNBITI8IU

suldidaenin 15 wdeda fadl

1) denfAnwlddesnii 6 miefn nseinnilnaeulunangns s9a vy, 2XX uay Henfinwidn

Litfeundn 9 miheAnansginnilaaeulunangnssia nv. 3XX v3e nv.4XX

D)

2) denAnwlitesndt 15 wihefn anseiviiideaeulundngns sa nv.3XX 15 n.4XX

5. g lundngnsilnitagauliinende/ aug/ n1AY/a1913%1/ nangnIdudasuEeuy

1%.201
BT201
N%.202
BT202
NY.242
BT242
N%Y.281
BT281
N%.282
BT282
N%Y.284
BT284

SGURRNIN

Microbiology

U URn159a%33Inen
Microbiology Laboratory
WugAans

Genetics

Fuailiugiu
Fundamental Biochemistry
Al

Biochemistry
UURNTLAL

Biochemistry Laboratory

6. MeAvlunangnsintagaulundngasiviAnemaly

BN 1 Ieaansmaluladansaund

N%.106
BT106
NY.116
BT116
ny. 117
BT117
NY.146
BT146

SEWUERHGR(YY

Mighty Microbes
ANUVANNTANENTIN TN TISeE U
Biodiversity for sustainable life
wyaslulaise

Insect Inside

Wugeans e uavdaay

Genetics, Life, and Society

3 (3-0-6)

1(0-3-0)

3 (2-3-6)

2 (2-0-4)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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NY.157 UyEdiuIngrmansdinn
BT157 Man and Biological Science
RUINT 2 NISHAILINULDY
nu.186  Aiuf e
BT186 Good eating, Great living

3 (3-0-6)

3 (3-0-6)

31



LHUN1SANEN

Un1senen 1

aaSeudi 1 wuaenn
W 111 BAInen 1 3
M.135 FaAndvily 3
M.161 UURN5TIINeN 1 1
".185 UfURnsilEndvily 1
AF.101 N1SARBENTITURI (Gen Ed duii 1) 3
aw.105 Vinwgn3deasnan wdangy (Gen Ed dauil 1) 3
A.218 uAaARAdMTUINeImans 1 3
%.251 waluladinin 2
599 19
madeud 2 wienn
MW.112 I 2 3
M.122 @3l 2 3
W.162 YJURN59TINe 2 1
W.172 YUansiadl 2 1
15.110 JayeyrUseding Inenmansdoya warweluladdansuzifiontsiaunegng 3
38U (Gen Ed daufi 1)
15.123 WaLﬁm‘[aﬂgmmé’fﬁu (Gen Ed daufi 1) 3
N%.252 N15AS9@TIALAENAUILIRNT SN anAluladinw 3
M.145 adamaniuavadnviluseaunmine ds (Gen Ed dawii 2) 3
594 20
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Un1sAnuen 2

AAFeuil 1 wqenn
AY.206 LATIBUVSY 4
AY.227 WA IEALaENSUTEENA 4
1%.230 Mg U URNINAAINITUNTZUINNISTININ 3
15.140 Anurndiladunsiiu (Gen Ed daufl 1) 3
49.296 MMSINqudAvInsdnsuanivemans 1 (Gen Ed dauil 2) 3
XX XXX AU WADNLET 3
594 20
nAFeui 2 qenn
19.116 AMAUMAINVNEITINMAeTInRSBu (Gen Ed daudl 2) 3
N%.201 98T¥INeN 3
n%.202 U URn159a%33nen 1
N%.242 WugAans 3
1%.282 FAil 3
1%.284 UURN159all 1
11%.352 52 08UN1TITENIINGIAIENTTINN 1
OO AYWADNLET 3

EREL

18
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Yn1s@ne 3

maseud 1 niaenin
N%.344 $1ugIAINTTY 3
%345 Pransaunadansuasloding 3
4.338  N1599NLUUNITNARBIENSUINFAERNS 3
XX XXX 380N (1I9) laitfiu 10
574 19
Maeud 2 niaenin
1%.330 IAINTIUTIALUALNTEUIUNITNIIN 3
%.350 T3IMeNsTUULAE T IMeNduAs il ey 2
1%.490 duuumianalulagdinin 1
XX XXX 389N (KUIN) laiifiu 12
524 21
aaggdou Un1sinwil 3 (nAnwidenfnwsenitaunu 1 v3e wnu 2) ngin
w1 lassauntawnanalulagdanin
19.491 Hneunierauy idesndn 220 $21u9) 2
VED)
WY 2 dnnafnun
%.494 NSHFLUAINUNSOUANNIANEN 1
PO 2 39 1

(MuuEudan)

UnrsAnuwn 4

maseudl 1 ndnwdonfnensendnauny 1 ¥3e way 2) WA
LAY 1 1%.492 TaseufitAganalulagyinin 1 2
TASIUNLABNNE | xx o 39714880 XX
walulagdnnw 37U XX
LY 2 N%.495 @RNaAN®EN 6
avnaAnEn 594 6
Maeud 2 wuBAN
1%.493 lasenuitaynIanalulagdinin 2 3
XX XXX Y WADNLES XX

EIEY

XX
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4.3.5 A195UYI183Y1
Fwrdnenaly doudi 1
wndi 1 Ineneansmaluladansaumna
u5.110 Usyauseing Inenenanideya wazinaluladdaasey 3 (3-0-6)
ensimunegnadsdu
TU110 Al and Data Science for Sustainable Development
uAnitugiuesiynssivg uarinemanitoyn Tensuszndldimaluladifior 14
uAladlymt nsi3euiveaiaies (Machine Learning) n1stiusiusiudeya n1531A31es waLNS
LARINATBYAMIENIN LaLITUTTIUYDL Al
Introduction to Artificial Intelligence (Al) and data science; their application to address
global challenges, concepts of Al and data science including machine learning, data collection,

analysis, visualization, and Al ethics.

VaAdl 2 NMIWAILIAULDY
15.123 waileslangaudadiu 3 (3-0-6)
TU123 Sustainable Global Citizenship
msiesuaieanunszrinfuazanudilalulssifunedinuuardsindendidimasions
fimunfideduluuiunvestanuazysemealnenswamuinue s udmiunadedlugaanssed 21
wAnuaznsiuiuelaegdatiunsiwunegwdiuuuiugiuresdannde (Environment) da
(Society) az 535u1AUa (Governance) 3o ESG unumwusswalliaslussueuuszasuleay
Cultivation of awareness and comprehensive understanding of social and
environmental issues impacting sustainable development in local and global contexts;
development of essential 21st-century civic skills and exploration of ESG (Environmental,
Social, and Governance) concepts and practices in alignment with sustainable development

principles.

WAt 3 MIAAIATIEA N15AMBIES9E55A uasn1sReENS
aw.105 Vnwenisdeansnianundngy 3 (3-0-6)
EL105 English Communication Skills

vinwgn1sdeansineniwdenguly uiunesanasIeil 21 Fnwenviniauuagensun]
ﬂizqmﬁ‘mé’ﬂmiﬁwmiaauﬁﬁmﬁ/amLLazmmﬁﬂmmLﬂwé’ﬂmuﬂizLﬁu dAgyveslandagiu

'
Y o

NNEENITANIATISILALASINATIA WTNYENIIFIAY TNuenITIdURLN BWasTinweN1580a1558n1N4

Y

TAUUTTTU
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Development of English communication skills in the 21st century context, critical and
creative thinking, social skills, leadership and intercultural communication through current

global issues.

AF.101 NSRRI Tl 3 (3-0-6)
LAS101 Critical Thinking

Tnwrnsanegaiiiansaarunsieany MIieEt MsdansIed N3 uay
N15UsEueT AINYeNSANGINING NMILAAIAIUANDENIWIANG kavaseasse

Development of critical thinking through questioning, analysing, synthesizing,
interpreting, and evaluating processes; development of skills to think critically and to express

ideas logically and creatively.

vuanil 4 Anufinsiuniannstu
U5.140 AnNIAIlIAIUN1TRY 3 (3-0-6)
TU140 Financial Literacy

UV]U'WI‘U@QL?ULL@%@@M%EJ ﬂ’ﬁ%Lﬂi?%ﬁLLaSﬂﬂﬁ’J"lﬂLLN‘L!‘V]’Nﬂ'ﬁﬁuma@ﬂﬂi’lﬁ%ﬁmmaﬂuﬂﬂa 19
TNUAUNTTAINU ms%’@mi?{m%a ﬂ’]iU%%Wiﬂ’J"lﬁJLgﬁJ\‘i ﬂ?iﬂi%ﬁﬂluzﬂLLUUﬁhx‘i 9 ATINUAUNE
LagAITUIMINEAY masnaunsUszgndldiniesdienianisituadelug 1wy nsiuuuuieniau
(Finance on Blockchain) @nawiuAdsia (Digital Currency) SuTUNaANDITUNITAIVUFN 9

Roles of money and interest, financial analysis and lifecycle, financial planning,
investment planning, credit management, risk management, various forms of insurance, tax

planning, and debt management, as well as application of modern financial tools such as

finance on blockchain, digital currencies, and various investment platforms.

Jerdneialy daudi 2
Wwuad 1 Inenaransmaluladansaune
V96.116  AIUMEINVANENNTIN O T AT SeBu 3 (3-0-6)
BT116 Biodiversity for Sustainable Life
audfvesmnuvatvatestnmluusunn s Aigedy AUNANITOYSNYUAZNS

ldusglevinineinstinmlunianisndauazladed nsiiuyarmiaasegia delseiviuay

o9

o oA

WinnTsy MsasaaSuguamnaniniewazla nasnsueudyyvsetennasdfyiioniudila

o

wuvaIng1NInseasrTLlunsldiineg1edduuugIununaINaIeNITINN
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Definition and Importance of biodiversity in sustainable development. Balancing of
bio- resources conservation and utilization in product income sector and four requisites,
economic value addition, invention and innovation, well-being physical and mental health and
importance convention and regulations for multidisciplinary understanding in sustainable life

based on biodiversity.

M.145 adafanswazannmiussuNnINede 3 (3-0-6)

SC145  General College Mathematics and Statistics

[
Y A

L9 SEUUIIUIUIT ANUFNRUS Heandunaznisussend AuslUoaruvaefInuanIsia
VU MINAERNS N15ANUIANARNTY RUKNDUSIBNIALAZAIERULS ADRTINTIINT WBUATHE AUUNY
2 & w a aa a X v o & aa
Wulewu uwuifnahindeeunuiomu I‘Uil,miummgﬂwwam

Sets, the real number system, relations, functions and applications, introduction to
linear programming, logic, measurement of interest, installment payment and income tax,

descriptive statistics, index number, introduction to probability, basic concepts of inferential

statistics, statistical packages.

Wuaafl 3 N15ANTATIEA N15AMLTES9ETIA wasn1saasns
d9.296  NWIBINGUATIIPINTAMTUAIIINEFNERS 1 3 (3-0-6)
EL296  Academic English for Science Disciplines 1
nMafainyzawsainguisilulazanuansalunsdeasmaineimans dedniu
Roarudnianiadzinisuarnisiaudgdnluaanfifertesiuinenmans aaenaun1swau
vinweiiledaaiunisfouinaendinluuuvinemans
Development of the essential English language skills and scientific commmunication
competencies necessary for academic success and professional development in science-

related fields and skills development to promote life-long learning in global science contexts

AYINUFIUNINGIAEATHAZANAAEAS
W.111 F¥inen 1 3 (3-0-6)
SC111 Biology 1

¥ (%
A [ Y [y

N WUDIAUVDIART  LATIAS1IAZNTLUIUNSYNIULNDNITANTITNUDIENINILATE AU

=9

v Aa

luiana wad Wealte ouir syuu fesedudin lassasiawasntnnveansatianasnlunisaievnen
ANYUENINIUENTTN N15IATMUNERT MssaAulanagiauIng MsauTLg wefnssu Amuns

WAL INFINYIUDIAR)
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Fundamental biological concepts of animals, structures and basic metabolic processes
of animal at molecular, cell, tissue, organ, system, and individual levels, structures and
functions of nucleic acids in genetic inheritance, animal classifications, growth and

development, reproduction, behavior, evolution, and ecology of animals.

M.112 F3INen 2 3 (3-0-6)
SC112 Biology 2
Frimentesiurasia Taswadne a359nen wazsssumivesiiy ndandeulmuaznszuiums
yhnudosiuitensdse®in madaduuniia msduiug aunns ussineineigesi
Fundamental biological concepts of plants, structures, physiological and natural

aspects of plants, energetic and basic metabolic processes for life, plant classifications,

reproduction, evolution, and plant ecology.

WM.122 10l 2 3 (3-0-6)
SC122 Chemistry 2

aUNAMART AUNINNSRT ARSI SuduresUfATen aumsngdnsluguuiiug ale
Pin ndanunefusiud asistuns aunaiadl Aasiauga nénvesaRvLADTY NIA-A1S AINLIIVEY

NIAKATANY A1AINENAANTALAZAY Tley Havadlopausiu MIlnmInnTa-aA1e a1sazaretilnes

'
a

il auni1sinend wwunmwaalndn dndluiiuinsgiu wumnes widunsd a1susenou
lelasafueu nse1ude arsusenevdunidifingileditu UATeodfyvesarsuszneudunid
Uszlovtluazamudfguesarsusenaudunse

Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-
life, Activation energy, Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle,
Acids and bases, Acid ionization constant, Base ionization constant, pH, Common ion effect,
Acid-base titration, Buffer solution, Electrochemistry, Redox reactions, Cell diagram, Standard
electrode potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature, Organic
compounds with functional groups, Important reactions of organic compounds, Uses and

importance of organic compounds.

W.135 Wandnild 3 (3-0-6)
SC135 General Physics
NaNN1sNIAANAuazn15UTEens LoNIATEUAQURITENIY NaAIans Yoalua

msdunavaau Iiihuazuiungn Aduwivaniiih sieumans wasidndanlyy
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Principles of physics and applications; the subject covers topics in mechanics, fluids,
vibrations and waves, electricity and magnetism, electromagnetic waves, optics and modern

physics.

WM.161 UJURANTTINeN 1 1(0-3-0)

SC161 Biology Laboratory 1

IdsAUnaU: IeAne NIRANYINSaUAU M.111

Prerequisite: Have taken SC111 or currently taking SC111
UURnsiasuanusnImeulseiv m.111

Experiments related to the contents in SC111

M. 162 UJURNITIINeN 2 1(0-3-0)

SC 162 Biology Laboratory 2

UIAUNIU: IAEANEY NIDANYINTOUAU M.112

Prerequisite: Have taken SC112 or currently taking SC112
UHURNSIESUANNINIIguUY eI m.112

Experiments related to the contents in SC112

W.172 YUansiedl 2 1 (0-3-0)
SC172 Chemistry Laboratory 2
IUsAuAeu: efnw WTefnwInsaunu m.122
Prerequisite: have taken SC122 or taking SC122 in the same semester
U UANSIENANNINIM U I M.122

Experiments related to the contents in SC122

.185 UFtRnsiAndlY 1 (0-3-0)
SC185 General Physics Laboratory
UfTRMaentu meiauazemmranndou namans adw T Waumnans uosiAndusadv]
Laboratory practices involving measurement and errors, mechanics, waves, electricity,

optics and modern physics.

A.218 uAAAFAdMTUIMeIMERS 1 3 (3-0-6)

MA218 Calculus for Science 1
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a a

dllauazainuseiiosvesilandu syiusvesilanduiivadinuazleiduedde nggnle

EN

Ly 1 a [

aUNUSLAEUTEY BURUTIUAUZY NTUTLYNAVRIDYNUS NI LTI YN USHaTN15UTEENA
Ufeyius Usiuslidndaun inallavesn1smiusius Usiusdrinwauaznisuszyndlunig
LSUIANIN BUNTUDTUA
vanows) - LitumheAnliiidsdnunieasuld a.111 vie A.211 vie A.216 vde AU.101
Limits and continuity of functions, derivatives of algebraic functions and
transcendental functions, the chain rule, derivative of implicit functions, higher order
derivatives, applications of derivative, differential and its applications, antiderivatives, indefinite
integrals, techniques of integration, definite integral and its geometric applications, infinite
series.

Note: No credits for students who are currently taking or have earned credits of MA111 or

MAZ211 or MA216 or AM101.

vusauluanvn
M19.201 983NN 3 (3-0-6)
BT201 Microbiology

Ly

¥ilo U9 dnwar MsATAule WunUedBuuarn1sEUNUGUeaunSd aunsuisIu M3

a

FUNLALATIAADUFAUNTE ANUFURUSUATNANTENUVBIRAUNIEARTTUUTNA N1IAIVANYAUNTY

q

Y o

QRANAUINE warn13UsEYNd

Types, morphologies, characteristics, growth, metabolisms, and reproduction of
microorganisms, taxonomies, classifications and identifications of microorganisms, relationship
and influences of microorganisms on ecosystems, controls of microorganisms, immunology,

and applications.

1%.202 U UAN159a833neN 1 (0-3-0)
BT202 Microbiology Laboratory
AUIAUNDU: 1ABANYT 1TD ANWINTENAU 917.201
Prerequisite: Have taken or Currently taking BT201
UHuRNsEsuinwenImg vvesivy nv.201

Laboratory approaches in Microbiology.

1%.230 18U UANIINIIMINTTUNTLUIUNITTINN 3 (2-3-5)

BT230 Unit Operations in Bioprocess Engineering
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Mé’ﬂms‘ﬁug’mLLasmiﬁ’m%mmﬁmﬂimﬁ'lﬁ'ﬂﬁmﬁuwu'uEJ‘Uﬁﬁ’amﬂumsmumﬁumw
nsuenuagyilianstinimuians mavilieadunn mInnagneu Msusuiu N15nIes N5
WYN NITNIULAZNITHAN NITAND ﬂﬁﬂgu mmamﬂ?ﬁmmm%’au AIRANAN AITVLIAS Laglasun
lansl msdenidniisujiamsiimunganiuingUszasivoinssuiunms YJUansasungud uae
ﬁﬂm@\‘nuuaﬂamuﬁ

Fundamental principles and engineering calculations related to unit operations in
bioprocesses, separation and purification of biomolecules, cell disruption, precipitation and
sedimentation, filtration, centrifugation, mixing, extraction, distillation, heat exchange,
crystallization, drying, chromatography, selection of appropriated unit operations for specific

bioprocess, laboratory approaches and field trips.

N1%.242 WUGAENS 3 (2-3-4)
BT242 Genetics

MENRUGANARNTHIIN MILUATAE NUBINUAALALAILVIIBIINNYUDILUAR NTIUKLT
fu szvunmsimuanaludaddin miieugnssuuenlasiuley siugmaniuduna fugaans
Usze1ns saudeiugmansszavluana lassasafiduenazensidwe taslulan n1saiugunis
wanseanuesdu AuRnunfveslasiulen sanludenisnatslagnsgoulaNALOuLe wazU{umnIg
LESUVINYENNaNg B

Principles of genetics, including cell division, Mendelian laws and extensions, gene
mapping, sex determination systems in organisms, extranuclear inheritance, quantitative
genetics, and population genetics. The course also covers molecular genetics, focusing on the
structure of DNA and RNA, chromosomes, regulation of gene expression, chromosomal

abnormalities, DNA mutation, repair mechanisms and laboratory approaches.

719.251 wAkuladdinmw 2 (2-0-4)
BT251 Biotechnology

(% L3 a

nsUsggndaadiTin wdnfusivesdaldin malulad uay Uugweuasughaweiiies Tudu
NYATNTTU BAAINNTTU NISUNNG Aauandeu uay Transauwme Lﬁammﬁﬂﬁ"dLLazébﬁgusuawgwuu
(Hunsalfinwiasfinyigau)

Applications of organisms and their products, technologies, and philosophy of
sufficiency economy in agriculture, industry, medicine, environment and bioinformatics for

prosperity and sustainability of communities (intensive case studies and field trips).
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%9.252 MsasNaTIALaziauIuInnssunaaluladdinin 3 (2-3-4)
BT252 Creativity and Development in Biotechnological Innovation
dudussdanuiiisatesiumaluladdinm wudalunisusegndmaluladdanimile
ASNATIALTRNTIN NITHAILINAAAUN LarN1TUNAUDHNAIIU
Searching for knowledge related to biotechnology, concept for application of

biotechnology to create innovation, product development, and presentation

%.282 Fuad 3 (3-0-6)
BT282 Biochemistry

1A59E39 UNUIMININTININ wazunuedtuvestiluana loud Arslulawnse TJUsiu diin
waz nsaianasn saun teulviuazeaunamansvonevled mMIsiaswidue msnoasta s
ulasng LLazmamuqummamaaﬂ%aﬂ@u

Structures, biological roles and metabolism of biomolecules, i.e. carbohydrates,
proteins, lipids and nucleic acids, including enzymes and enzyme kinetics, DNA replication,

transcription, translation, and control of gene expression.

1%.284 UUAN15T 1AL 1(0-3-0)

BT284 Biochemistry Laboratory

TIAUNDU: WBANEY WIRRANYINTDUAU T91 M1v.281 WD 1v.282

Prerequisite: Have taken or currently taking BT281 or BT282
UAURNITEs NN we g uvesiv) nv.281 %39 N%.282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

M1%.330 IMNTTUTAATLAZNTEUIUNTVLN 3 (2-3-4)

BT330 Biochemical Engineering and Fermentation Processes
LIRAKAENANNITILgIUYINTEUIUAIINYIMnTINTeduag vt nseenUUURs

Unsaldnnin saunarmansvesauladiazigad N13a18UIR N1IATUVANNTEUIUNIT NTLHTEY

9IMSALUTD N15AIVANANIENIIVIN kazn15UTEEUNalAvRINTEUIUNITUUULUNY wawund

Qf a v (3

wavsauios msamesladu miLLsmLLazﬁﬂﬁU%qmmaMﬂm% NI3IANITUDILEE LLazLﬂwgmam%
yoenszUILNg UTRMasumgul] uazfnuignuuenaniud

Fundamental principles of biochemical engineering and fermentation processes,
bioreactor design, enzyme and cell kinetics, mass transfer, process control, media preparation,

and environmental control for fermentation. Evaluation of bioprocess performance in batch,

a2



fed- batch, and continuous operations; process, sterilization, product separation and
purification, waste management, bioprocess economics. Laboratory approaches in biochemical

engineering and fermentation processes, and field trips.

N%.344 WUFIFINTTY 3 (2-3-4)
BT344 Genetic Engineering
wannsiugIusasmaiaddymeiugimnssy Mideussenalsznoume naluladmdule

[ 3

SR TLUUA UlwidmSun1siAaudY LNWSLALIEARLI1UIY NISITAUARANEFALDULD N1SNIIUE

Ly

wosudululusaslonuazgaislon msdududeddindaudasiugnssy nsuanieanvesBulaznis
nan3mouduuuilushiu wazn1suszendldlugdunsd fiv uazdnd nasnsulsziiusiuaulasnsie
mMetinmuazasesssuluuiugimnssy YjiRnisuszneusie nsatamioue n1s3asziny
Wuduvesiidule nsviufisegnignedweisa nistaaubu n1ssuaadianiaslnEda nsvimsua
Wosudu nAszvinazduduiaenduuuilaan N1TIATIZRNITLAAIDINTRIEULAZ NMINAALUTAUS
RG]

Fundamental principles and techniques in genetic engineering. Lecture topics include
recombinant DNA technology, enzymes for gene cloning, vectors and hosts, gene ligation,
genetic transformation in both prokaryotes and eukaryotes, verification of genetically modified
organisms (GMOs), gene and protein expression, and real-world applications in microbes,
plants, and animals as well as biosafety and ethical considerations in genetic engineering. The
laboratory provides hands-on training in DNA isolation, measurement of DNA concentration,

Polymerase Chain Reaction, gene cloning, gel electrophoresis, transformation, verification of

recombinant clones, analysis of gene expression, and recombinant protein production.

1%9.345 Prasaunearmaniiazlolng 3 (2-3-4)
BT345 Bioinformatics and Omics

pdnnsiugIunsimsaumamans giudoyanmsdainet uaznisianistouadaine n1s
Anziiteyaddiu Tassairs uazvihiinstaluana weluladlefind lsunsuUszynduasiniesilo
nadrarsaumadniunuidediuineimansaldin uasdhansaumaaansfiisadeatu
QAANMNTIUYININ

Principles of bioinformatics, biological databases, and biological data manipulation;
sequences, structures, and functional analysis in molecular biology; omics technologies;
applied software and bioinformatic tools for life science research; and bioinformatics related

to biological industry.
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n%.350 T3inesruukazdAnedaaeiidodu 2 (2-0-4)
BT350 Introduction to Systems Biology and Synthetic Biology
AUIAUNDU: lABANYI N%.344
Prerequisite: Have taken of BT344
arudidosudmiuininenssuu winmslumsudloilug nalnassduluanafiieadeati
nszUIUMsIeTinm . udnnsnaluladnisuuiudswitiunuedn wdnn1snedainendaasiei
Dowiu indesflouasmadafugumsdiineduaned nussgndldimaluladdrinendunszy
Introduction to principles of systems biology, biomolecular mechanism underlying
biological process, principles of metabolic engineering, principles of synthetic biology,

fundamental tools in synthetic biology, use of synthetic biology applications.

1%.352 331 08UN19IT8NIINGIAIENTTINN 1(1-0-2)
BT352 Biosciences Research Methodology

NN5AUAUYRYAIINGINTOLAN TN IMEANTTININ ANUVHNEVDILATINTITLUALUNUILITY
1A59a379 JUKUY T8M9P8U warIUkuUNsUIaUelAss 1IN TITenLags1891uNTITY NsENUUR
waznsUszynalilaauseavsglunuidy

Data searching from biological science databases, definitions of a research project and
a plan, structures, format, writing procedures, and presentation format of a research proposal
and a report, practical approaches on research writing and presentation and applying artificial

intelligence (Al) in research methodology.

9%.490 FUNUIMIUNALlLlagT NN 1 (1-0-2)
BT490 Seminar in Biotechnology
59U A1z wazidvenanunitemanaluladiinin wieawiiedes
Gathering, analysis, and presentation of research articles in biotechnology or relevant

area.

%.491 Hnauniaaun 2 (0-6-0)
BT491 Field Training (luitfosndn 220 43lu9)
vsAuneu: 1. dmsutndne w1 lasenuiaeniavalulagdinin

2. aaulmivanzlundngns sva vv. ldeendt 53 wiiein

Prerequisite: 1. For the students in program 1 Special Project in Biotechnology
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2. Have earned credits of the compulsory subjects with BT in Biotechnology
program not less than 53
AnuftRnuluniieanuiianvnden Winvevlidind 220 42lue Weusisarunisiln
UftRnuuaztiaus Inmsussiunannvinsnunielsanugnavnssuilinistinuridndng
Practical training in appropriate sectors approved by the Department of Biotechnology
for a minimum of 220 hours, report writing and presentation of the training, student

performance evaluation from appropriate sectors.

9.492 lpseuiitewniamalulagdinw 1 2 (0-6-0)
BT492 Special Project in Biotechnology 1
FsAuneu: aauld v.491 @ msulnAnen wuu 1 lassuiitawniavalulagdanin)
Prerequisite: Have earned credits of BT491 (For the students in program 1 Special Project in
Biotechnology)

PONLUUNTVIAADY wazldsulaTsTlassulgymimeniavalulagdinweuseiiouis
WeInemans

Design an experiment and write a special project proposal in biotechnology according

to scientific research methodology.

9.493 1lasauiitewniamalulagdinn 2 3 (0-9-0)
BT493 Special Project in Biotechnology 2
IsAunew: wefnyr uWIeAnwINSoNAU nw.492 (d@wsutdnAnw weu 1 1ATSUiilAEnIg
wialulagyinn)
Prerequisite: Have taken BT492 or currently taking BT492 (For the students in program 1 Special
Project in Biotechnology)

N51AADY AUATNITY LATNIMIINGIFERNT IATIZRLALINTANANIITNAADY NTTEU
enundeutiauenasATeluiiuszyinnisle

Experiment, research, scienctific problem solving, analysis and conclusion, reporting

writing and academic presentation.

719.494 NFLASYUAIUNSOUANNIAN Y 1(1-0-2)
BT494 Cooperative Education Preparation
AuTaRUNDU: FUSULUNANY WU 2 @RNIFANEN

Prerequisite: For the students in program 2 Cooperative Education
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LWSIUAIUNSDUAB U 1@NN AN TUEDIUUTZNDUNTS NSLASEULDNETANATIIY NS
funwalinu mawayadnnn inwensdeasmeineieans Waunsuneufumesidesdu A
Uaanselueslfuians

Preparation for cooperative education in workplace, Preparation of job application
documents, Job interview, Personality development, Science communication skills, Basic

computer programming, Laboratory safety.

N%.495 @nnaAne 6
BT495 Cooperative Education
FsAuneu: aauls n.494
Prerequisite: Have earned credits of BT494
delwinFnwianuisadivszavnisallunisdeoululdlunisianfanirauinuaznis
UjtRnuludnvugniinanudinsiaulassnuildSuneuning aunsaysannisnnuilusu
ANLPNENS WaTHANTENUADAWINGD MADATUNNITAThTBULaTMTILAYD Wevn1sUssifiuna
Tihulaefnannauseiiuvesonansdiuinvaniafne winaufinuaunsufoanuluaniy
UszNauN1TLaEAMENIINNS
On the job training as a temporary employee according to the assigned project
including integration in science, possibility of environmental effect. Report writing and

presentation for evaluation from advisor, supervision of the assigned person and committees.

AYIUIAULADNUDNEIV

AL.206  LATIBUNIY 4 (3-3-6)
CM206  Organic Chemistry
FdsAuneu: @euls m.122
Prerequisite: Have earned credits of SC122
awoslowndl lasvassrenudunsn-wua arslulawmn luiu nsaeslilu waglusiu naln
vosU s unuiinuuinadledn uazdidnlnsilan eyyadasy UjAtemsiniFesiln asuseney
ndlwrdnezlsundnlalasaisueu asuszneutawelslendn (dwsutndnwiusnaiun)
Stereochemistry, Structural effect on acidity and basicity, Carbohydrate, Lipid, Amino
acid, Protein, Reaction mechanism, Nucleophilic substitution, Electrophilic substitution, Free
radical, Molecular rearrangement, Polycyclic aromatic compounds, Hydrocarbon, Heterocyclic

compounds. (For non-chemistry major students)

AN.227  LATBATIERaYNTUTEENA 4 (3-3-6)
CM227  Analytical Chemistry and Applications
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UIAUNU: ABANEY 191.122 W50 .123
Prerequisite: Have taken SC122 or SC123

UMM aaiTeTzd MssunIBiased Tuneun1sinTed nswiouasazaty way
Aty nsUsERuamAmNTieIed Msvssdiuteyaneadn imediansineilay Mt
winuazmindsues tagldufisensneg nsussendldinedamaedlniuazdaaes wes @msu
UnAnwiuenanv)

Introduction of analytical chemistry, classification of analytical methods, steps of
analysis, preparation of solution and concentration, quality assurance in analytical
measurements, statistics treatment of analytical data, gravimetric analysis, volumetric analysis
in various reactions, applications of electrochemistry and colorimetry. (For non- chemistry

major students)

@.338 N1588NLUUNISNAARIENSUINGANENS 3 (3-0-6)
ST338  Experimental Designs for Science
dsAuneu: wrefne 1.143
Prerequisite: Have taken SC143

LLU’Jﬂ?WNﬁ@ﬁUﬁ’]UIUﬂ’]’i@@ﬂLL‘U‘Uﬂ’]i‘VI@ﬁEN LLNULLUUﬂWiW@ﬁ@QEﬁMﬁNHiﬂJ BN ULLUUANTT
wmaaauﬁanejmamysaﬂ LLNULLUUﬂWiVI@ﬂ@Q%@%ﬁa%au N1SNAABILNATBLTEE WHULUUAITNARDY
auannasn LLNULLUUﬂ’]iWﬂa@Q’?@W}é’] N93AS1EMANULUTUTINSIN BneluniseenuuunIsnaaasing
Tdihegrsnuddenaivermans msldlusunsudisagunnsada

Basic concepts of experimental designs, completely randomized design, randomized
complete block design, latin square design, factorial experiments, split plot design, repeated
measures design, analysis of covariance, design of experiment practice using some research

papers in sciences, use of statistical packages.

A udenluavn

M1%.207 MNATANITIATIEINATYTING 2 (1-3-0)
BT207 Techniques for Microbiological Assay

Jyiaduniow: lawginfnuuenvdngasinermansdudin aerivimaluladdin ity

Prerequisite: Only for Students other than Biotechnology Program

o

watlalURN191U09AUN199aT3MeY nswsenemskasianaunsallunisnaaeuly

99

Usimnnweruieau n1svaaeudinsieiauau AN UgIUN199aTINeT nnaaeunsuuiouves

WRRUNTS NINAADUNINTIAT N1INAABUNENITEUEINITIATYVBUTDAUNT LB NI
LNFYNTTU LATBEID1Y 8IS haansITaNEY TINAINIATRvEsUuouideqaunse
Basic techniques in Microbiological practice, media preparation and equipment

sterilization, basic analysis in Microbiology, contamination detection, biochemical testing,

ar



antimicrobial activity testing for pharmaceutical, cosmetic, food and public health, include

microbiological waste treatment.

N%.256 Wanduanalulagyinim 3 (3-0-6)
BT256 Biotechnological Products

HARAugIamAlulagTIn T uTINUTEITUALEAAIINTIN AITUNITNEAT ATUNITUINNE
FIUNdeay LazduAwindon wrAnnIsTALILazNIZUILAITILNALLTaBTIN WA o veq

a [ 3

wanS maenauivansimaluladiUszgndiiieat sndndusiiutiogtulareuaneeed sdy
nsalAnw19 NI NlUFINUTZIT

Biotechnological products in industry, agriculture, medicine, energy and environment
in everyday life, concept in development and biotechnological processes to produce the
products, and ideas of using technology to sustainably create current and future product, case
study in daily news.
9. 281 Fuadifiugu 2 (2-0-4)
BT281 Fundamental Biochemistry

FAnwasdusznaunazauantitugiuresiiluanafifludiel@ie Wun ansuelawnsm 300
TUsfiu waz n3nilanddn saluds weulel Taoules uay Taurlawes saemauntshansimatully
Suusznoufenszuiumsdunsiesiuazdosanis uonantudsdnuietugmaniszdulaanaly
3aii73n

The study of the fundamental components and properties of biomolecules found in
living organisms, including carbohydrates, lipids, proteins, and nucleic acids, as well as
enzymes, coenzymes, and cofactors, and their utilization through processes such as synthesis

and degradation. Furthermore, investigate the molecular genetics of living organisms.

71%.306 15aInen 3 (3-0-6)
BT306 Virology
AudeRunau: EANY N1%.201 %158 N%.202

Prerequisite: Have taken BT201 or BT202

a

anvazuazautivesluvethifadnd ladadiv Tadaadunid nsduunlafa ugnssuves

Ta¥a nselsa seuiainen ssuugiAuiy FBn1snsiaitademeiesujUinig nsussend wasfinw

q

ANUUBNAN LT
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General characteristics and properties of animal viruses, plants viruses, and microbial
viruses, viral classifications, viral genetics, pathogeneses, epidemiology, immunity, laboratory

diagnoses, applications, and field trips.

V%.307 @37 uaHUGANANTIFUNIE 3 (2-3-4)
BT307 Microbial Physiology and Genetics
wndsdunau : 1. 1aefnwl n%.201 %38 N.202
Prerequisite: 1. Have taken BT201 or BT202

29AUTENAUNILAT 1AT9AT19UaZN1TYINUYDIDDTUNLUAR LUAAUNSY NTEUIUNT LULVUBE
Fuarn1aSYHAUle 09AUTENOUYDIDIMNT NSVUANANT TTUUNTAIUAN WugAanTlasiugmans

U

Tuanafiugiuresaunds Wugdmnssuiiugiu nsussand uasufiRnaiadungud

Chemical compositions, structures and functions of microbial organells, metabolisms
and growth, nutrient compositions, transport, regulations, basic theories of genetics and
molecular genetics of microorganisms, fundamental genetic engineering, applications and

laboratory approaches.

719, 308 WwAluladdinnilala 3 (2-3-4)

BT308 Fungal Biotechnology

Anwndosuifeiuinineuazarumainvansesiltla mssuundszan maasydula
wunueddu n1suszanaldflslalumalulagdinin guaimnssueimis nmsudneulesd e1ujTiue
nsABuv3s asFann Wamdsiinm waznistidaAauandon nnfeuuamsiiugiulunisuulse
aewudilila Wefiuuszdvsamlunmnda wasfiRnsiesumgui

An introduction to the biology and diversity of fungi, classification, growth, metabolic
functions. The applications of fungi in biotechnology, such as the food industry, enzymes,
antibiotics, organic acids, bioactive compounds, and environmental bioremediation. Basic

approaches to fungal strain improvement for enhanced production efficiency and laboratory

approaches.

n%.309 Aulaeadien1stinmlunsufuRau 2 (2-0-4)
BT309 Biosafety in Laboratory
NINAITNUFIUVDIAUUADAHEN1TININ N5UTELTUAMWELINITININ SEAUAIY

Uaonievaaasufuninig wwimedjianeluiesufuinsiveanudasndeniadanin gunsal

49



a

dmiutesiudunsiennidunsduasdsduneaiuazainiuvieadianis nslesmsmsvuioud
dawinden NMsvudadelsa

Basic principles of biosafety, biological risk assessment, laboratory biosafety levels,
standard microbiological practices in microbiological laboratory, safety equipment and
laboratory facilities, prevention of environmental contamination, transportation of infectious

substances.

M%.316 AUNAINTAIENNTINNLALITUUINITIU TR 2 (1-3-4)
BT316 Biodiversity and Evolution in Action

AUMAINUAIINNTINNLAE VIR TUUS UNYesUsemalne saufsszuuing JUkuUNg
uninsEanedediiin warddiiaameiu venaniinseunqumisligiudeyaniuvainuanenis
1N Lﬂ'%laaﬁaimaqaLLazs?nmsaummﬁaﬁéfu AADAUNITILATIZATIUTUIUVOIAIUNAINTATE
(alpha, beta, gamma diversity) 2ONLUULUUEITINIAEUIY muﬁu%’agaﬁq ANSIALATUULAY
UImsdnanisteyanie Excel uag Pivot Table siutamsiiauedoyaninunaInua1en1ayInIneg1u
dashboard wagsieeuAvinis BnsdainnseAuseUszifuaudsuasiadeanaureniiu
MANAABVIITINM LU MaiUAsuLUasanTNernA nsTFUsEleniiuT waradBdgnsu s
M3UszgNAlY genomics LAy eDNA Iilon13ay3ny Wumsysanmsauiidmeed Ujtaniaaun
wasiinueRdna Wisliaunsodeansessivszdnsnmuarusmsdanisanunainatensdinin
agnadadu

Biodiversity and evolution in the context of Thailand, including ecosystems,
biogeographic patterns, and endemism. Biodiversity databases, basic molecular and
bioinformatics tools, and quantitative analyses of biodiversity (alpha, beta, gamma diversity).
Field survey design, data collection, and data preparation and management using Excel and
Pivot Tables, as well as communication of biodiversity through dashboards and scientific
reports. Discussions on threats and drivers of biodiversity loss (climate change, land use,
invasive species), along with applications of genomics and eDNA for conservation. Emphasis on
integrating theoretical knowledge, field practices, and digital tools for effective communication

and sustainable management of biodiversity.

M1%.318 NUITALNTNGINTTINNULAENTUTEENA 3 (3-0-6)

BT318 Aspects of Bioresources and Applications

(%
aaa 1 v ] U a6

nsvuINIAlAeINUNSNeINTTINMAINFETInYNNEN N3 Ny FIaUNSE amse waznis

q q
b4 1 ¥ s

Uszgnaldinaluladvuas 1wy 33Tnerdunsie easiagad1n1y 819115 NMTWnng ndnssy

Y
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Aauandon wazndau wuluAnasugiatinmuagnislinineinsegrsfuiinveusoaudaiu
Annevinsdifinwangaamnssndanw iiauemalulaslniffedesiunmslinineinsianm

An exploration of paradigms related to bioresources from all biological groups including
plants, animals, microorganisms, algae, and the application of advanced technologies such as
synthetic biology to generate value in food, medical, pharmaceutical, environmental, and
energy sectors, principles of the bioeconomy and the responsible, sustainable use of
bioresources, case studies from the biobased industry and present emerging technologies

related to bioresource utilization.

N%9.326 @3TINUUALTUATUDINY 3 (2-3-4)
BT326 Plant Physiology and Biochemistry
WTIAUNRL: 1. WABANYY I.112 3o M.113 way
2. LAUANYN N19.281 ¥ 19.282
Prerequisite: 1. Have taken SC112 or SC113 and
2. Have taken BT281 or BT282
1A538519UaE N1 T UTDUTAANTY LULNUBTULAZATZUIUNIINNEITINGI1VINY 19U NS
Fuasehieudas n13mele n3A1etn nsdnaesiuarenns wavanuduiusssrinefiatui
FULUUMSIRTYLAUTALATITMUINITYRINY NSRS YIRULALAZ ARUINITVOIEIAY ADNLALNA
a3siveveudn Yadefidmaronsasayiulawasimuinisuesia uarassineanuAsonvesiy
wazUURNSIETUNg WY
Structure and mechanism of plant’s cell, metabolisms and physiological processes in
plants; photosynthesis, respiration, transpiration, water and food transport and plant water
relation, patterns of plant growth and development, growth and development of vegetative
parts, flowers and fruits, seed physiology, factors affecting plant growth and development and
stress physiology of plant and laboratory approaches.

V19,327 Nyayulnsiazansnandoueisssuyi 3 (2-3-4)
BT327 Medicinal Plants and Natural Products
dafunew: hefinw) m.112
Prerequisite: Have taken SC112
noNwOUNIUIT LA FYNg NweanTrasiivayulng walulagTinimuazssuulnsal

Fanmdmsuiivayulng malulagnisaiauaznisnsiadnseinimgnuaiiiion1sigaienanual

51



[

answAnfuiisssunATiddny linansdunmegiaseengrsuasiving ndnmsuagnsnaaeugns
9T wnlthmandnsiayulng winnssy uazngrneffedes finsAnwviuenanud
Medicinal plants taxonomy and pharmaceutical botany, biotechnology and temporary
immersion system bioreactors for medicinal plants, extraction technology and phytochemical
analysis for authentication, impactful natural products, bioactive compound synthesis model

and toxicology, principle and bioactivity testing, herbal product trend, innovation and related

regulation. The field trip includes.

1%.328 FIuTnnTsulasnani Ny 1(1-0-2)
BT328 Plant-based Bioinnovation and Products

satdlsindnufienudladudnaeieningivanie msuussy nslénssuiunisms
wialulag¥an1w Fauinnss LLu’JVINmiamNaﬂiz‘mwiaﬁ'ﬂLLmé"eJaJmﬂmiwﬁmgiﬁﬁﬂmﬁuauﬁﬂ oy
nsuINanfuviegslinnsgulvautanmsiluleass Tneniunisauain nseivsy waznsane
peuRINgUsENBUASUBNAANLT

Focuses on ensuring students understand the process starting from the preparation of
plant-based materials, processing, the application of biotechnology processes, bioinnovation,
approaches to reducing environmental impact from production towards a low-carbon society
and standardized product development, up to practical application. This is achieved through

research, discussion, and study visits to external businesses/entrepreneurs.

9,329 fiufiefununnisuagnisdniudie 3 (3-0-6)
BT329 Plants for Recreation and Lifestyle

Yoyaiidrduesiin Amnuunmevesiwiioysylovulunsmiheinis Asnssutdunuins ns
DNKUU KaZANANEINATIALLTINUTZIIY wudlunvesrlinfiviAsugha ﬁmﬁamiay%’ﬂﬁ WyLon
5ﬂwmm%magﬁmﬁm L%ﬂiuiagmiwﬁmﬂmﬁlaLﬂi‘wgﬁﬁlﬂiﬁﬂﬂiiﬂiumSﬁ(ﬁuuﬂLLaW]EJEJ%JGW\I’]‘LN’W
wneluladTinwesnsdsdu

Important information of plants, Plants richness for utilization in foods, recreation,
designing and creation in daily life. Trend of economic plants, conservative plants, plant
geographical indication, plant production technology for economic creation in development

and extension through sustainable biotechnology.

N1%.336 HUARNIAAITLAT NI 2 (2-0-4)

BT336 Material and Energy Balances
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Wiy JAnarn1suUasmule nszuIunITLarALUslunszuIuns anestlowns AUNAUINFT
Tunszurunsuilomihey foRnsuaznarsniefoing suisaunamiaaslunssuadloida
VNI ualuazaunandsnukazmesiulauindveinsiasayiulnveqaunie

Unit, dimension and unit conversion, process and process variables, stoichiometry,
material balance on a single and multiple unit processes, material balance with recycle, by-

pass, and purge stream, enthalpy and energy balance, and thermodynamic of microbial growth.

N9.337 NIANELINIE ATIUTOU UaZULIUG 2 (2-0-4)
BT337 Mass, Heat, and Momentum Transfer
IsAunew:  efAnwinsefineInsauiu vv.336
Prerequisite: Have taken or currently taking BT336

N1SEBNUIE NHNITHNIVBIANA N13E8 NITUT NN WAL NISHHTIEAUTIY NYNITUN
anudeuvesiFes gunsalfiiisadesiunsaiomarideu matemlumusy ngarumiauesiiasiu
afnsrmaniunznamansvesadina Usingnsaivesnisive aumsiugiuresnisiva msluaves
vodlvariindaiililfuazeinsnildluviouasiuun qunsaidsinuuetiva ndasdlefldindnains
e NMswankasn1InNIY kagnsuseend

Mass transfer, Fick’s law of diffusion, transfer, conduction, convection, and radiation of
heat, Fourier’s law of conduction, heat transfer related equipments, momentum transfer;
Newton’ s law of viscosity, fluid statics and dynamics, fluid flow phenomena, basic equations
of fluid flow, flow of incompressible and compressible fluids in pipelines and thin layers, fluid

transporting devices, fluid measuring devices, mixing and agitation, and applications.

V1%.338 NM133ANsuInNIsuLaznsatenaamalulaglugnamnssugInm 3 (3-0-6)
BT338 Innovation Management and Technology Transfer in Bio-Industry
LUIAALALATEUIUNITIUAITIANISUIANSSUBALNISANIENBALNALULATTINININ

ol JURn1sdn1nenamnIsy N153LAT1ERANEAINY0INAWITY N1sUsEIuAMUNT RN

(%
v a 4a

walulad nagnsn1siauInGndud uinnTsudegsia wagn1sinfgsnaginmgluuulug n1s
Anszivdlinue Msfuasemingdumetya msussiudunulaskansgnuiudannden
AsuauUNaNSUA 1Insiinvewdndue Larn1sdanisminenslunseuiunstinim ndlfnw uay
Msfnwgeniieate

Overview of innovation management and technology transfer processes in the

biotechnology sector, from laboratory research to industrial application, assess the research

commercialization potential, technology readiness levels ( TRLs), strategies for product
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development and biotech entrepreneurship, startup creation, and spin- off management,
exploring value chain analysis, intellectual property protection, cost estimation, environmental
impact assessment, carbon footprint, life cycle analysis) , resource management in

bioprocesses, Real-world case studies and industrial site visits.

1%.346 M3 AeUlUTLN TN TAUNAMIENS 3 (2-3-4)
BT346 Bioinformatics Programming
spdnmadeulusunsuiugiudmivnuduiimsaunamand niswasdeyadineuazns
Innnsteyaiinea maUszgnduazmsiauasidshlusunsumeiiasaume madoulsunsuids
Inquarmswaesosilelunsinnisarmdudeurestammadine uazufRnnasunged
Fundamental programming for bioinformatics, transforming biological data and digital
data management; code application and modification in bioinformatic programs; object-

oriented programming, tool development to resolve the complexity of biological problems

and laboratory approaches.

V19,347 WugIUTuRewIsdmIuTIEsauwmAmans 3 (3-0-6)
BT347 Algorithmic Foundation for Bioinformatics
FsAuneu: wmefine ie Anwinseudu v.346
Prerequisite: Have taken or currently taking BT346
lassaiedoyalazN150enkuuTuAouisNug U TIasaunAnans Anududoues
5 aa g ) aa Y N N s
TURDUIS NIAUANYIVDITUADUIBNOUNTYNINNTININLALF I TAUNAANENS
Introduction to data structures and basic designs of bioinformatics algorithms, algorithm

complexity, case studies in algorithms to solve biological and bioinformatics problems.

y1%.348 InensdeyailesiudmiumalulaTanm 3 (3-0-6)

BT348 Introduction to Data Science for Biotechnology

wdeRunieu: nefinw w3e Anwinseuiu nv.347

Prerequisite: Have taken or currently taking BT347
ANTINVBINYINTTOYANUTOYANITININ ATTIVTINMATLFRNTDYE NTIATIETLAE

uanawatoya Imnssudeya msdansdeyadmiunszuiumsBouimeinies malianisi3euiime

a v =
in3eslunsiAdymmediniw
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Overview of data science with biological data, data collection and selection, basic data
analysis and visualization, data engineering, data pre-process for machine learning procedure,

machine learning techniques in solving biological problems.

1%9.349 1A3sdlatazvaluladnisrouiiwosdaniuTiasauyARng 3 (2-3-4)
BT349 Computational Tools and Technologies for Bioinformatics
0IAU: LABANE N%.346
Prerequisite: Have taken BT346
ViNwENeIaIsaumaAmant ssuugiudeyaienu aMwinneuiiinesiazinsoilonly
% ¥ (3 < aa a s
DONLUULALIANITTIUVDYA IUiLLﬂiMU53QﬂWUULJUWWQLV]ﬂIUIﬁEI“U’Jﬂ’]W AN NADUNIADILLAY
A4 a o o s I3 A A a a s al
LﬂiaﬂmaﬂﬁﬂumiaamwuLLazwwuﬂ‘dﬂmiuﬂizqﬂmunu nsesllatazinalulagnisrauiiomesi
NeesiuTiasaunamans nsdfnwIneeudIasaumnarand Lasfinwganuuenaniui
Bioinformatics skills, fundamental database systems, computer languages and tools for
database design and management, web applications in biotechnology, computer languages
and tools for designing and developing web applications, computer tools and technologies

related to bioinformatics, case studies in bioinformatics, and field trips.

N%.356 NALLATYIN N 2 (2-0-4)
BT356 Spider Biotechnology

FIINYMATAUNAINNANL VDALY Umm‘vwmﬁn?ﬁ‘mEJﬂugmzﬁ?ﬁﬂuizUUﬁnﬁLﬂwm
TounsnuuazesAvsznovvestsiulelvuuniuy doufivuazosdusznouresifis uuamneng
Uszgndliifviarlelmuuuam weayuwasfiansaumea wuayulufifvesems dafides nns
viouflendediig LLazﬁﬂm@muuaﬂamuﬁ

Biology and diversity of spiders and their ecological role as predators in
agroecosystems, spider webs and silk protein composition, venom glands and venom
composition, application guidelines from spider venom and spider silk, spiders and

bioinformatics, spiders in dimensions of food, pet, ecotourism, and field studies.

71%.357 UUnALULagI 1NN 3 (3-0-6)
BT357 Nanobiotechnology

walulag@inmszavuiluluana n1susvendaisidluanadiuianduniduazetiunid

nseanuwuukazUsERvgiaguiluiioUsslevusumalulag®dinin a1sesngmaninisuumg aunsal
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Anwnideseavuly wwmsilvdgmanmelulaguuuiumedSmaunlumalulad  uwagdnwig
muuaﬂamuﬁ

Biotechnology at a level of nanomolecule, applications of biological molecules with
organic and inorganic materials, design and invention of nanomaterials for biotechnology used,
medicinal substances, nanodevices, resoluteness perspectives of traditional technological problems

employing nanotechnological techniques, and field trips.

yr1.358 mavszgnildmaimneiisneaduazonulode’ 3(2:3-4)
BT358 Applied Animal Cell and Embryo Cultures
IUsAuAow: Wefnwl m.111 ¥Te M.113
Prerequisite: Have taken SC111 or SC113
PIINY1VRIYAAUATLOUUT LOFR1 mmiﬁlaﬂmmigmmmﬂaaﬂﬁamﬁ%amwﬁlﬁ'mﬁ"uma
wngidsaraduazionuilodnd uarassorussunislidriitesumeneimans gunsal wazmada
Tunsinzidsseaduazionusledn’ nsldwaduazionuslodniidulunadmiunaauniudufiv
LAEVENTINMTRHANSNeIsTINYIA 81 T naTludiausesTu uasUgTRnisiasimnu
Biology of animal cell and embryo cultures, knowledge of biosafety standard including
animal cell and embryo cultures and ethical principles for the use of animals in scientific
purposes, equipment and techniques for animal cell and embryo cultures, using animal cell
and embryo for toxicity and biological activity tests of natural products, drugs and, chemicals

in daily life and laboratory approaches.

n%.359 Wwaduarmsimzasaioide 3 (2-3-4)
BT359 Cell and Tissue Culture
AUIAUNRU:  LABANEY M.111 %30 M.112 %39 M.113 Wi M.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115
wmedanisinnzidousadivuazdnd  nsldiwadivuazdnslunsnanansiiudsslon
Baawdelaeldnudmatugimnssy  UftRmaiesimoud wasfnwgaiuuenanud
Plant and animal tissue culture technology, Valuable agent productions using plant and
animal tissue culture, production methodologies employing genetic engineering, laboratory

approaches and field trips.

N9.366 Nugumvadmununanalulagdinim 3 (3-0-6)

BT366 Digital Foundations for Biotechnological Tasks
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arudlafuguidesunsldmalulaidraifionunsdanin muvasadenidevesues
Foyatanm msldariudviounanesunvulifeadouldnifionsuszanana  nsUszananay
n19TrnmvuAsuRlnefduyana gUnsalladeud LLﬁSLLUUﬂEjiJL@JGZJL‘ﬁaW’TU LLmﬁ@ﬁug’m
Ty usshvgdmsunumanalulagyinin

Fundamental understanding about the digital technology usage for biological
applications, biological data cybersecurity, scripts or no-code platforms used for processing,

introduction to processing biological tasks on PCs, mobiles, and cloud computers, basic

concepts of artificial intelligence for biotechnological applications.

19.367 N1990NLUVNTIADUNILADS 3 (2-3-4)
BT367 Computer-aided Drug Design

NTEUIUNTTVDINITHAIUILY NITAUMILAZN1TARNTBIEITUTENOULUINLIY N1TILATIEN
Tnssa$rauagninivesanstalianavunnlvg uiAnuazmaianisoenuuveuazedringlaely
ARUNILADS N1TTIARISURIAsEtUNSITIdUAUTEINE ez MuUNeYee nsUsedudszansnm
LAY TAAAI TNV IUULUUTIDIWNNABNNILADS

Drug development process, computer-based searching and screening hit compounds;
analysis of structures and functions of macromolecules; concepts and techniques of computer-
aided drug and biologic drug design, simulation of the interactions between drugs and their

targets; in silico modeling for evaluation of drug effectiveness and toxicity.

119,368 NM3Usziiiuafusumnsuviazaudidulugaamnssadinm 3 (3-0-6)
BT368 Carbon Footprint and Sustainability Assessment in Bio-Industry

AnwmannIswazn1Useynaly Life Cycle Assessment (LCA) 4agn13A1UIn AISUBUNAN
3wt vewndndueinazesinsluuiun PNANMNTIUTININ ATOUAGUNITYIN process mapping, N3
99911 Life Cycle Inventory (LCI), n15Usifullaginmunanssnu n1stauaiuiniannisuasying
Founszantu eco-design wazmaluladasvaud Muianasgiusasdorvuaiifeataaile
atfuayunsTenuiuaudby

Principles and applications of Life Cycle Assessment (LCA), carbon footprint calculation
for products and organizations in the bio-industry, process mapping, Life Cycle Inventory (LCI)
development, impact assessment and interpretation, greenhouse gas ( GHG) reduction

strategies through eco- design and low- carbon technologies, and relevant standards and

requirements supporting sustainability reporting.
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14369 LesesilouazivalinnsBeuifoinieaieaumedinin 3 (3-0-6)
BT369 Machine Learning Tools and Techniques for Biological Application

msRadgdmiuisnsSeuifeinios fogduneuitdmiunszuiunmaBsudioiaies
nswlsaLazdanTseya Twesteya n1sdeulusunsy wasmsldnugendwisdmiunisasiduing
femsiFeudmenios msUiuussUssavsamlinng mstauszavsamluea msthlueansizous
sheesesiuldnumsdinm

Machine learning problem formulation, examples of algorithms in machine learning
process, data wrangling and manipulation, data features, computer programming and software
for creating machine learning model, improvement of model performance, model

performance evaluation, machine learning model usage in biological application.

N1%.376 YATVINGIQAANNTTH 3 (3-0-6)
BT376 Industrial Microbiology

wUsAunew: @ouls vv.201 way 1v.282

Prerequisite: Have earned credits of BT201 and BT282

1Y ] a

YuLUAkazANAN v dIAYToRaUNIddmSugnamnssy Iassassveeadyaunsed wii

q q

Yo383AUTENOUWAd JULUUNITIATHY mmnﬁmﬁa’tuqmmmﬁm WwnuedTunaznisaiuauly
MsduATIzians Malfiunananvedunuolad nsuenLazAnLEon AUNESaNUNAIETINTIA N3
Audnuide msafaudnsurianmantn msdssgndldlugramnssu

Scope and important characteristics of microorganisms for industrial approaches,
structure and function of microbial cells, growth of microbial cells, media for industrial
fermentation, metabolic pathways and regulation for biosynthesis, overproduction of

metabolites, isolation and screening of microorganisms from natural resources, culture

preservation, extraction of fermentation products, applications of microorganisms in industries.

n%.377 U URn159a8Inegnamnssy 1 (0-3-0)

BT377 Industrial Microbiology Laboratory

a v o ! = N = £%4 (%

Adadunieu: wefinwivseRnymiouiu vv.376

Prerequisite: Have taken or currently taking BT376
watlalunisueniazAndenydunsgnidnennlugnainnssy nsIuunylnvesaunse

n1siusnegdunsdluanamnssuy nsussyndungdunidunldluanamnssunaz Anwigauuen

A0UN
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Techniques for isolation and screening of potential industrial microorganisms,
identification of microorganisms, preservation of industrial microorganisms, practical in the

application of microorganisms in industries, and field trips.

719.378 wialuladnisuamdes 3 (3-0-6)

BT378 Brewing Technology

D

viaveudeuaringavlunisndndes via maude uazauninvewead tuasnsinioy
350 viavessauduaznisdiusetd maduunasiulawnseduuaznisldioulsfluniswdndes Sad
alunsudndesuaznisdanistad msvinuazdadediferdostunimdindes nsdanisudanis
niin msmmaaugmmm%% MTIHUNITHAARAZAITATUANATTUIUNITUIRNTTULALNITHEAR
Wesnisden

Types of beer and brewing raw materials, types of malt, production, and quality of
malt, water and wort preparation, types of hops and hops boiling, adjuncts and application of
enzymes in brewing, brewing yeast and yeast management, fermentation and factors relating
to beer fermentation, post fermentation process, beer quality inspection, brewing process plan

and control, and brewing innovation and alternative beer.

n%.379 Ufuinisimelulagnisndndes 1(0-3-0)
BT379 Brewing Technology Laboratory
AUIAUNDU: IABANYY V1v.378

Prerequisite: Have taken BT378

wa

a a LY = a a a = [ =
UfdRnmsiasuinweniamgqudveivinalulagnisndndes (mv.378 wasAnwigaiuuen
A0UN)

Laboratory approaches in Brewing Technology (BT378) and field trips.

N%.406 NANSUNIINFAUNTE 3 (3-0-6)
BT406 Microbial Products

NsEUIUNMIHARANSTINNTTlaR Az ANAIMIIgRAINTTL @3TIN81V899AUNTE
ANNILLALNITUIUNSHARYEI9AUNTE MsueniaznsvinliansTininuIans uazAnwigeauuen
aonuil

Productions of high- value and potential products for industrial used, microbial
physiology, process conditions and productions of microorganisms, separations and

purifications of biological products, and field trips.

6

719.407 wAluladdas 3 (2-3-4)
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BT407 Yeast Technology
tsRunau: aaula 19.201
Prerequisite: Have earned credits of BT201

% (3 3

435IMe1 N33R UNMIIATY wagugAIansTedad nsiiuinwLasUSulaeiug
JauNaAIANIVINITATYRUlALATATIIHaNER ANUEIAYveBadtusEiuanaInnssy YURnIs
idRuvguuazAnmganuuonaniui

Physiology, classification, and genetics of yeast, strain preservation and improvment,
kinetics of growth and product formations, important aspects of yeast at an industrial level,

laboratory approaches and field trips.

N9.416 UIHNITUNITIANITVDUALLTIFININ 3 (3-0-6)
BT416 Innovations in Bio-Waste Management

LL‘L!’JﬁﬂLLﬁ%LVlﬂquagIUﬂﬁﬁﬁﬂﬂﬁﬁsU@ﬂLE?{EJ?U’]ﬂﬂ"liLﬂTﬁJﬁiLLﬁSQﬁ]ﬁ"l%ﬂﬁiNﬂ?‘iLﬂ‘lﬁ%Gﬁﬁ’JEﬁ%ﬂ’ﬁ

a ~ Yo & & A a a o &

n1enn el Fanm wazulumalulad aaenaunsleiantininuasveundoiuenannansine
= o Ao A % A o o _da ! N1 a a ¢
PINTNLLASUINNTIUNYIYU Wi@@JﬂW’iUi%LNU?Qﬁ]ﬂﬁj’m LLﬁgﬂ’]’iﬂ’]ElI@uwlﬂlIUIaEJ%:]LGZNWWZU“UEJ

Waste management principles and technologies for agricultural and agro-industrial
waste, including biomaterial utilization for bioproduct production and sustainable innovations,

life cycle assessment, and technology transfer to commercialization.

V.417 MIAATINREUVTORaN1SUSTTIUAINURDAf B YR INENTMNTINN 3 (2-3-4)
BTA417 Microbial Analysis and Safety Evaluation of Bioproducts

aa a ¢ X a a & a o = O a

TEN15ATIEILaTATI@eUNTU LR uYR A uUNISlundn daeidinn w&wagiugﬂmu

< a Ly a a6 1 . . . . o

VOUNAWALVOWLTI NITUILIUUGNIAIUYAUNIY LU antimicrobial, antifungal wag biofilm assays
nsnaaauAuUaonnsluszAuUIzYINT LU acute toxicity Lag chronic exposure lagldddiain
WUUIIaRIRLNIAsEINEINE InUfURn1svnaeunandusinieliuinsgiu OECD waskuin 19U umv
AveIBIUfUnMT (GLP) Anwigaiuuenaniui

Methods for analyzing and detecting microbial contamination in bioproducts in both
liquid and solid forms, evaluation of antimicrobial activity, including antimicrobial, antifungal,
and biofilm inhibition assays, population level safety testing such as acute toxicity and chronic
exposure using model organisms under international standards, practical training in product

testing based on OECD guidelines and Good Laboratory Practice (GLP), site visits.

N%.418 NISHAUIHENNNATINMLALTUTDIAMUAIN 3 (2-3-4)
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BT418 Bioproduct Development and Quality Certification

'
a 14 a =) a

NSTUIUNTRAIUINAAAUATININANNTANAUT DI UNTONAR A UNAULUU N1TOONLUULAY

q

ysanmsesanumumaluladdinmiedlugnansusilvi nsinsginaiauagnisideas
wanfas nsUszifiurufimelavesiiuilan saenaungring 1nsgIu wasdedsfuiAsddesdiu
wanfartanmluszdulsmatazaina umsnsiieuenasiaznszuIunsIaLiaiiedingns
Suspananing InU URnIuanIunsnias

Bioproduct development from local raw materials or prototypes, integrating
biotechnology knowledge for product design, market analysis, product communication, and
consumer satisfaction assessment. Covers laws, standards, and regulations related to
bioproducts at both national and international levelsy guidelines for preparing documentation

and the registration process for product certification, and hands-on practice through real-world

situations.

19.419 wAlulaginmansieLazLnasnnou 3 (2-3-4)
BT419 Algal and Plankton Biotechnology

st’ﬁ‘V]EJ’]LLﬁ%ﬁL’Jﬂ?JVIEJWGU’eJ\‘iﬁ’]WiI’]EJLLaZLL‘W@\‘iﬁW@u wmmaaamﬁwuamwaqﬁmau@iaizw
Tnaluirasiiuazuuun n1sAaken NWIEes NSNUAEY N1sain madan1adaluana N3
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Vl@ﬂ@‘Uﬂ']’]iJLUUW‘HIULSZIaaLL@SG]’JEJEJ‘LJ LLﬁ%ﬂ?i‘U’]ﬂW‘Mi’]ULL@%LLW@QﬂW@UIUI“ﬁ‘UiSIUGU‘LW]’N

aa a wa a a v O s a
LVI@IUI@E’J‘U']J’I’]W ﬂg]UGlﬂ'ﬁLﬁﬁWli]‘H{] Wiammﬁﬂw’lamuuaﬂamum

Biology and ecology of algae and plankton, roles of algae and plankton in aquatic and
terrestrial ecosystems, isolation, cultivation, separation, extraction, molecular techniques, cell
and embryo toxicity test and applications of aleae and plankton in biotechnology. Laboratory

approaches and field trip.

N%.426 N13AIUANLALTYTS 2 (2-0-4)
BT426 Biological Control
UIAUnDU: 1ABANYY M19.201

Prerequisite: Have taken BT201

nannsiazimalinreinsauAnlaeIls Mslddngsssuns Flddnnelsauuas RauUVsEN
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wAn Tt nadnuniluandliifiunuddyresnismuatlaeTisdensinunsfidadu wieuvs
AnwgaruuenanIui

The principles and techniques of biological control, the use of natural enemies,
entomopathogenic organisms, beneficial microbes, microbial metabolites, and plant extracts
to manage pests, plant pathogens, and weeds. Topics include predator- and parasitoid-based
control, microbial and viral biocontrol agents, weed suppression strategies, and biosafety
considerations. The biotechnological development of bioformulations, combined with the
analysis of real- world case studies, highlights the importance of biological control in

sustainable agriculture. The field trip includes.

N0.427 a3 Idan1sndsnsifuienanaaiy 3 (3-0-6)
BT427 Postharvest Physiology and Management of Horticultural Products
TIAUNDU: WBANYY 1.112 Yve M.113
Prerequisite: Have taken SC112 or SC113

a35Ineuazduaiindinisiiuiisrvesndanaiin Jadeduanvauesnisguyidends
msfiuiAer nsdanisaundnaisineniioannisnsgqidendsnisiiviies ndnnisuas
msUszndmaluladvdsnsifufelumsmuauamnmuaznegniaiuinyndnuadis wagfnu
@\T’IUUEJﬂﬁOWU‘ﬁI

Postharvest physiology and biochemistry of horticultural products, factors causing
postharvest losses, management based on known physiology to minimize postharvest losses,

principles and applications of postharvest technology in controlling quality and prolonging

storage life of products and field trips.

%.436 N1FOBALUUNTZUIUNITNITININ 3 (3-0-6)
BT436 Bioprocess Design
AUIRUNaU:  LABANEY 119.230
Prerequisite: Have taken BT230

NANN1TPBNLUUNTEUIUNITTINM M5USUITIASINTS Msdnwianudulildueddasenis
N13UsEuA 918 N15RTIVADUAIIUYNADIVBINTFUIUNITNIYININ N5geyide n1sdesedu
NSTIBDINTTUIUNITNNTININ LAZNTAUANY

Principles of bioprocess design, project management, project feasibility study,
economics evaluation, bioprocess validation, loss of prevention, bioprocess simulation, and

case studies.
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N%.447 FVINYNATEIUALTINTAUNAFNAATTIYITUINIT 3 (2-3-4)
BT447 Structural Biology and Integrative Bioinformatics
AUIAU: LABFANY N.345
Prerequisite: Have taken BT345

pdnnsiugiuieatulassaiauarananifvesansiiliana malanisadauuusiaouas
n1331aesanIunNsalluana n1seenwuuluanalagldmeuiinweivae ien1adagluuesmans
fudiasauma UjTansiadumguiuagnnsysaunnisanuiduiiasaumeiieuddyninig
wialulagdanin

Fundamental principles of structures and properties of biomolecules, molecular
modeling and simulation techniques, computer-aided molecular design, current trends in
bioinformatics, laboratory approaches and the integration of bioinformatics knowledge to solve

biotechnology problems.

V1%.448 Fluiind 3 (2-3-4)
BT448 Genomics
sAUnow: Wmefny Mv.242
Prerequisite: Have taken BT242

s Tnssadrauazninivesdu MIuanseantaznIsAIUANNNTUARIEBNYBIEU NFTUNLT
SussindemueRBuie nsmasuBule QUFERAT RN LY ﬂﬁﬂizqﬂﬁmﬂmmwmé NSLAYAT
WRLRAAINNTTU WATANITILATIZAILUL LLazﬁﬂmcﬂamuaﬂamuﬁ

Genomes, gene structures and functions, gene expression and regulation, gene mapping
using DNA markers, DNA sequencing, gene location, applications in medicine, agriculture, and

industry, genome analysis techniques, and field trips.

M%.449 wAlulagdinmuazn1suTulsaiuging 3 (3-0-6)
BT449 Plant Biotechnology and Breeding
dsduneu: Wwefinw nv.242
Prerequisite: Have taken BT242
=2 ax ) v ca v Ny o Ty & & A
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9AUTEUTTAUAIUATESIIN NYVNIY wazaNUaendeesivAnLUasiugnssy Anwigaiuuen
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This course introduces modern plant biotechnology and breeding approaches for crop
improvement. Topics include plant tissue culture, the generation of genetically engineered
plants, genome editing, omics applications, and marker- assisted selection. Integration of
conventional and molecular breeding for sustainable agriculture. Ethical, resulatory, and

biosafety aspects of GM crops are also discussed through case studies. Field training.

N%.450 mamuqu@mm‘wNamﬁmsflmﬂ%’gmw 2 (2-0-4)
BT450 Quality Control of Biological Products
NANNITUALTTNITAIUANANNINHEN S UNTININIINNTLUIUNITHEANOAFIMNTTY N3
ﬁmuﬂmmgmmaamﬁmﬁm% NSAIUANANAINYDITAYAY nIguIUNITUUIFU mamﬁ’m%ﬂguqmﬁw
LLazﬁmiﬁﬂmaamuaﬂamuﬁ
Principles and methods of quality control of biological products from industrial
processes, standardizations of the products, controls of raw materials, transformations, final

products, and field trips.

nv.457 walulaBindesfuueanased 3 (2-3-4)
BT457 Alcoholic Beverage Technology

mawaluladatenivazmeadianisndnunldlunisndnedeshiuneanesed wu Tl T
walsl 14 usaey Inives 1Be$ gandusisluiesuftinmauassedugmamnssy Foudgunsal
LagNIEUIUMIHARTILMNATgILLaTAMAIN LaznnvseTiAetestuIAToshufiTlueanesediiouy
UFRMsIEtamaud wasinisnwigauuenaniud

Novel technologies and fermentation techniques for alcoholic beverage productions
e.g. wine, fruit wine, rice wine, Champagne, sparkling wine, beer and spirits at laboratory and
industrial scales, standard equipment and production processes, law and regulation concerned

with alcoholic beverages, laboratory approaches and field trip.

719.459 LNEYNTTUNIUNALULATTININ 3 (3-0-6)
BT459 Pharmaceutical Biotechnology

SeusnsrrIunsLn Mskdnluseduissu)iinsuarenavngsy N159engNsYRLEITo8N
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myiladelsn wndnssuwly wazmsUramediy Ienstuaaudsivmbenuniiugus
Developing and producing essential bioactive compounds derived from biological

processes or plants, at both laboratory and industrial scales, includes understanding
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mechanisms of action. Biopharmaceuticals originating from living organisms, such as proteins,
gene therapies, and novel vaccines. Through the lens of omics technologies and bioinformatics,
exploring the practical applications in biopharmaceutical manufacturing, disease diagnostics,
nanopharmaceutics, and gene therapy. Addressing the procedures for submitting regulatory

applications to relevant governing bodies.

719.466 WIVOARATITNINALULATTIN N 2 (2-0-4)
BT466 Selected Topics in Biotechnology
ganunaula AnunImtn wagInenisasgluiinetasnuIvimaluladgdiniw

Concepts and research strategies of current interests in the fields of biotechnology.

19467 MsdeansnuInemansmanalulagdinm 2 (2-0-4)
BT467 Scientific Communication in Biotechnology
nsaveranwIvINIsmumalulagdinmlussduriinieunuinaluguwuudig 9 wwu
MadouunaEideuasmsdadifins waznsdoueydnstnvieansdnimdeunsiuan (@wnsath
mMsinlsznndsUssing nmstauenanuideluguuuuluamesvionwvunailuaulsya
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avsUinvieaydnstng viomadisudedu start up WunasufisuiAsaiiofumeinld Tasnns
NTaaUIRINAULNTTUNNTILAUAVT)

National or International academic presentations in Biotechnology such as research
article writing and submission, patent or pretty patent application (invention contests, poster
or oral presentation in academic conferences, publication or manuscript submission in scientific
journals, notification number or application number of patent or pretty patent, or start up

participation can be used. Accreditation decision on credit transfer is taken by Department

committee).

N%.478 INALANTIATIERAMSUNTZUIUNTTINN 1(0-3-0)
BT478 Analytical Techniques for Bioprocesses

AUIAUNDU: IABANYINTIANYINTONAY 19.201

Prerequisite: Have taken or currently taking BT201

Y a

Ufuinsasuiinueinatianisiesegimaieslfuinisdmiunseuiunsdinin nsinniy
a a 6

N3LRseuAulnveRaunsy Aanssuveeuled n1sldansemnsvseansasulaznisas 1 andn ity

N3EUIUN1T NsuUsHateya N1sUseinUsEansnInvenseuIunsiuseRuiosUJuRnis
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Practical laboratory focused on analytical techniques for bioprocess, determine
microbial growth, enzymatic activity, substrate utilization and product formation in
bioprocesses, interpretation on lab data, evaluation on process performance in a lab-scale.

Y v a

N%.486 UANAUINEN 3 (3-0-6)
BT486 Immunology
IUsAuneu: wefnel v1v.201

Prerequisite: Have taken BT201

aaa [

WwadIngILarNIeInIAransvessruuiiduiy Uisein1inevaussvesseuuiiauiu

[

ARANAUAIUAITUILALAUYAT WOURLIULAZUOUAUDR ABNNELLWA N1IzniluAY glAuiuNg

[
a Y v LY = [

lafiningn giAuiuingvesnisugnatgeTen: glaudusailielanuie glAuiuing1veilasen

¥ U 1

piiAufusionsiawe QilAuiuunnses mlasuasuiauiu NMsuszgnd wasfnwinauuenaniu

Cytology and anatomy of immune system, immune response, humoral and cell-
mediated immunity, antigen and antibody, complement, hypersensitivity, immunohematology,
transplantation immunology, autoimmunity, tumor immunology, immunity to infection,

immunodeficiency, immunization, applications, and field trips.

1%9.487 waluladioulsd 3 (2-3-4)
BT487 Enzyme Technology
FsAuneu: aauld vu.281 wise 1v.282
Prerequisite: Have earned credits of BT281 or BT282

lassa¥reuarantd nsifondouazuiangy anudunizuaznalnnisisaufasen
aauwaﬂwami‘éﬂaqﬂﬁﬁ%mmaqLaulszjﬁl,l,azmié’ué’qusﬁﬂmu Uz iTnansduainse NMSAIUANNNT
yuuazn1sduATIER Msuenuaznsvinliuians nsnsesy wernsUszgndvnsgnaIvng sy
UFTRMsIetumau] wasfnwigauusnaniud

Structure and properties, nomenclature and classification, specificity and mechanism
of catalysis, enzymatic reaction kinetics, enzyme inhibition, multi- substrate reactions,
regulation of enzyme activity and biosynthesis, isolation and purification, immobilization,

industrial applications, laboratory approaches, and field trips.

1%.488 TAssadranazniinfivadlusiu 3 (3-0-6)

BT488 Protein Structure and Function
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TIAUNDU ; LABFANE NY.281 W50 N%.282
Prerequisite: lABAN®Y N1%.281 %30 1%9.282

TassafrsuazandAveansmerilunazlusiu msdautengulusiu dadeifinaselnseaing
nAggiuazafogiveslusiu amnuduiussenindassairsuazviniiveslusiu wazimafinn1sngie
AasIEimTiunglasiailusiu wasmsussenaldusslov

Structures and chemical properties of amino acids and proteins, protein classifications,
factors affecting secondary and tertiary structures of proteins, protein structure and function

relationship, protein structure determination techniques, structure prediction, and applications.

6. v lundngnsiiniDaseulundngasimdnuialy
wandi 1 Inerenansmaluladaisaume
y1%.106 JAun3EEDlna) 3 (3-0-6)
BT106 Mighty Microbes
unu e ueIAuYETiAu T st Uy wdluTInUsE S ulusueaa gl 813
AUIAZEY NMTNUAT KAZNITRINNG
Significances of microorganisms related to human’s daily life regarding to industry,

food, environment, agriculture and medicine.

n9.116 AVImAaInvianeTTn e Tinfigd 3 (3-0-6)
BT116 Biodiversity for Sustainable Life

AnudRgesaIvanvaten st luuTunnsiauniidiu. aunanisoyintuaznsld
Usglovtininennstinmluniamsudauasdoded nmsdfiuyarmansegia dsssiviuasuinngsy
mMsafaaiuguamiidnisneuarla naonaueydyavietennasidfyionnutilanuuan
Ingnsvtessdrinlunslitinesndidiuuugiunnuvainvatenisdnm

Definition and Importance of biodiversity in sustainable development. Balancing of

bio-resources conservation and utilization in product income sector and four requisites,
economic value addition, invention and innovation, well-being physical and mental health and

importance convention and regulations for multidisciplinary understanding in sustainable life

based on biodiversity.

719.117 wuaslulase 3 (3-0-6)
BT117 Insect Inside

o

d19791aNUDUAUATLUINIULUNBIM AN IMERS TausTId winnssy wasddnuseiniu
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Explore the world of insects and arachnids through the lens of science, culture,

innovation and everyday life.

V1%.146 NugAans Tin uazdany 3 (3-0-6)
BT146 Genetics, Life, and Society

Mé’ﬂmiﬁug’mmaqmid’]wa@mﬁﬂﬂ'uqﬂism Tﬂ'ﬁqa%’lmazmﬁ’]ﬁ“umaﬂiﬁuqﬂiiu n13
LAAIDBNYBIBU ANUVAINMAIENIIUTNTIN MIUssgndldmnuiniaiugmanslunianisunmeg 3
Ingremans msrnwudnug maluladdanmuaznainuns AuuAmMIIMNT LATHANTENUNNG
dauuardunndonvouneluladifgtestuiugmans

Fundamental principles of genetic inheritance, the structure and function of genetic
material, gene expression, genetic diversity, applications of genetics in medicine, forensic
science, ethnic studies, biotechnology, agriculture, and food security, and the social and

environmental impacts of genetics-related technologies.

N%.157 Unudiuinemansginin 3 (3-0-6)
BT157 Man and Biological Science

sssuvAuayinindin Aauinsvesdal®in Wugnss msduiug Waninisuazauee
Y83uyEd N115181ANUINITN1A1ansTIN NN TIUTElEBUNIAIUNITNEAT N1TENAINNTTY
nsuduardaunndey musdnwranszumanaluladiinmitidenmnmdinuyyd

To study the nature and origin of life, the evolution of life, genetics, reproduction and
stages of human aging. Applying knowledge of life sciences for the benefit of agriculture,
industry, medicine and the environment as well as the study of the impact of biotechnology

on human life.

NN 2 NITARUINULDY
M1%.186 AuA 9EA 3 (3-0-6)
BT186 Good eating, Great living
a Ya A Aa aa a o & ° v 1 S [J

13U NMSETInNeTInNdaunIns mnswazanse SN TudmnsuTanefiuduse v

AU lalanvedneanagedtuluNeInemans UsyiReansuazdeny Seustawansenuluyn
[ A a & o A 4Ada Y 1 1% <

seau anwasunieluiiednlamluge lsnanmsandutinlugaadelyg : lsadu ueise lwwnnu
lsaiilanazvaoniien wazaunsen wazn1stesiulsalungudsna

Eating and living for healthy life, food and nutrients needed for maintaining healthy

body, understanding world of alcohol in science aspect history and society, learning in all level
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of impacts, inner peace for healthy mind, lifestyle diseases in modern era: obesity, diabetes,

cancer, cardiovascular disease, and stress, and how to prevent them.
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U7 5 NITIANTTUIUNIITEUS

5.1 MsiauIAudneuzvasinAnelunangns

Y

walulagdinm
- dnfnwidianuimanalulagdinnly
UsegnAlyod19lnusssuasesssy

1% 3 < I's 1
A4519855A bazbUuUSLLeTULNAULDILAY

eIy

AMANYUEURIINANET Haawsn13i3euivawmangns (PLOs)
AndnunizyAnaily
- dnAnwdanufniisudeatieassd ndda | - PLO4
névin nduansean e
- egamfurauludinuegiiauiuiinveu - PLO5
AANYAILYARANIUANERNS
- dnfnwrdanuiivuaieluaansdu - PLO1, PLO3

- PLO2, PLOA4, PLO6, PLO7
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a [ =

5.2 A191HEAIANNAUNUTTENINNAGNENITFEUSTEAUNENEGAT (PLOS) AUNINTFIUAMIAITZAURANANYI W.A. 2565

9

Bloom’s I8ALIBYANAANINISITEUTAY
Uszn Taxonomy NINTFIUAMIATTAUYAUAN Y
HAANSN1SI38UTVaMEaNgAT (PLOS) .. 2565
o Domain Level " ” - Anwez
iy g Aug vinwe RECCEEH]
UAAA
(Generic) | (Specific) (Knowledge) (Skill) (Ethic) )

(Character)

\/ cognitive Synthesis \/

PLO1
Uszgniasfnnuuasnannsmanalulagiinimiveaseassa

winnssy wisakuImuilulaviliiuanainnssuwazdiny

\/ Psycho Articulation \/

motor

PLO2

ANRUNTNAADINIUNALULATTININATUNENNITNIINSFNERS

TngdanlarInsdlonazmataiileal

PLO3 \/ Psycho Articulation \/
ThnaluladansaumatasUygiuseavglun1sduau 3nsner was motor
duarzvidoya Lieuaaanuilrduasimunsuadliag

! ~ aa
MBDLUBDINADAYIN

\/ Psycho Precision \/

motor

PLO4
o = a 1% aa Y}
UNHAUDLLATADAT LLUIAA f"’n’]llz LLaSNaQ’]‘LWI'NLV]ﬂIUIaEJ?nﬂ']WﬂU

Ailsivannuaienin i inenarawsaingulaegadaau ase

Uszipu nazldimaluladasaumeldogamunzauuazil




UZANTN N

PLOS
usiniugulugusfimvsemunf danusulinveusentin

= =
LW@U?iQLﬁWWﬂJWEﬁU@QWN

Affective

Valuing

PLOG6
UfuRnusmumalulagdinnlaegnslasnionazaenndesiu

UIRTFIUNNTINNUALITUTTTH

Psycho

motor

Precision

PLOY
wandganfsufagUsEnaunsiunIsaiassAlar iRuINuN

WAlulagT NN

Cognitive

Synthesis
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5.3 NAEWSN15I58USILAUNANEAS (PLOs) NAENS/A5N1580U wae NaENs/Aonsinnazn1susziiung

NAANSN1TEBUTEAUNANgAS

nagns/Asn1saau

ad o/ =
Aan1saLasussiiuNg

o dyu
AIYIN

PLO1
UsrgnABdnnuIuaEnannImIg

wAlulag TN Neas19dsIAUIANT S Y138

wwnmuiledgymbituenamnssuuazdeny

- m3seuluesfusing
(laboratory study): milﬁt’mi
H1uN"5U IR (experiential
and hands-on learning)

- maFounuuldaadugiu
(case-based learning): N3
1aue (presentation) wag
AATIZANIAIANY (case-based
learning) AMNENTUNITIATS

- m3seunuuldlassnsdugiu
(project-based learning)

- maseunuuldlgwidugiu
(problem-based learning)

- massukvuldanunsailu
31U (scenario-based learning)
waz MsHnUfuRluanIunisnl
31294 (practice in simulated
setting)

- NMsANUFTRISeeldnIsaua
109019158/ (practice
under supervision)

- dunuazUgymiiiey

'« AsUTERUNANULATINY/
UINNITU

. msUszilulaglysieau

- msaeufiiunsudiywid
Uszyna

o ANSULEUBHAU

- wan1sseus (nsn) lusedn
waglitosnin 2.5

« Mstduauenalassulusesu
Aty lnsunansuseiulddesnia

[

f Seway 50 YulU
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NAAWSNSISEUITEAUNENgG NS

nagns/Asn1saeu

AnsIanazyuseiliupg

d(
=IN
ho)

» N1IUIIYY

PLOZ2
adunsnaasmianalulagiin naurann1smnig

Inenans tneaenlinsosdawazinadaiiunvay

- maseuluesufusinis
(laboratory study): nsi3eus
HUN5U{URASS (experiential
and hands-on learning)

- m33eunuuldlassnisdugiu
(project-based learning)

- MIRNUURAUATINelenTg
@LLamaqawmsé/ﬁLgm (practice
under supervision)

« N5@BUANSH (demonstration)
. M3AUINBINTTINIE0E

1nada

.+ MIUseiliudalaualaseiy
. NsUsEuinwensUfURaly
WosUfuRns

« MsUszunayatuinnig
1Aa94 (Logbook)

+ N15UTTEIUTINUNANITNAREA
avuauysol

« NMsaeuUgUAnIS

- HanslFeu3 (1n3e) lusein

waslileenii 2.5

PLO3
Tdmelulagansaumeas Uyauseavglunisdusu
AT uazduaswnveya Wiakananusivivay

Waunnueslaaaaiiiomasndin

» MIUTTEERUUTUSANUSAY

Q’L’%su (interactive lecture): N3

= '

uAsHaIus Ut USBU

o—

gUS|
Y
(interactive learning) N3
aAUTekarnsasAany LTy
Seu
a ;% @
- maeusuuldiealugiu

(case-based learning)

« MyUsziiulagldsneanu

o MTUIAUBNASIU

« M3UszliunUlagLTmLLAY
B;I:LﬁlEJ’Jsi’JJEN

« mMsUsziulneLiioy

« AzwuuMsiEueNanuedele

laidpenin Seway 70
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NAAWSNSISEUITEAUNENgG NS

nagns/Asn1saeu

AnsIanazyuseiliupg

d(
=IN
ho)

« M5uLEUD (presentation)

« masunuulElgwidugu
(problem-based learning): N3
Seudiunslddywidugiu
(problem-based learning) lag
nsAuAIvNAIELRLAY Lile
eulangaymiiu

« M3Sgulagldinaluladiasy
(technology-enhanced
learning)

- nMaseuluiesUfimng
(laboratory study)

« N5@BUANSH (demonstration)
- Mskuzduvasieusiazaos

aaaulatiiaN1SHAUIALLD

PLO4

WlauauarAeas Wuifin A3 Lasnaun
walwlagPnmiudilaivanvateiainwilneuas

L% ¥ ] [ @ 4 al
mMessngulaegstnau asslsziau wagldvalulad

ansaumelfag LN saLLasiUsEANS AN

« N3ULAUD (presentation):

v &

« MIUTTENELUUTURFUUSAY

=

QLiﬁJu (interactive lecture): N3

= '

uAsHaIus Ut USBU

o—

gUS|
Y

(interactive learning) N3

aAUTekarnsasAany LTy

a
k38U

« MyUsziiulagldsneanu

o MTUILAUBNASIU

.« MsUsEliuulnAnENIIUANS
Uiy

« mMsUsziulneLiioy

. AzwuunsiEueNanueaele

laidpenin Seway 70
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NAAWSNSISEUITEAUNENgG NS

4 =
Nagns/Asn1saeu

AnsIanazyuseiliupg

d(
=IN
ho)

- maousuuldlassnsifugu
(project-based learning):
1ATINUTRDRLEUDLAZ 18U

wasiefiieades daelsitindnw
I§fnn1sdeansuasnistiaue
Joyaveailoann

« M3Sgulagldinaluladiasy
(technology-enhanced
learning): Mslgnalulad
asauwAioatuay sty
nsaau 1wy nsldszuunis
dansissunisaoussulailuy
unNanNaIUA 9

« NM350AUT18NEN (group
discussion): N15AUTIBALNT
dasnnnalutudeu Tuieunn
e lenseduliiAans
waniUdeuanuAniituagnis
SeuiTiuiu

- mathiaueranilutueu

(nMwlveuazdingwy)

PLO5

a v [
- massunuultaadugu

(case-based learning) N15i38U

o ANSUMFUBHAIIU

« AzkuuAstauenanuRaele

laidaenin Seway 70
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NAAWSNSISEUITEAUNENgG NS

u

4 =
Nagns/Asn1saeu

AnsIanazyuseiliupg

d(
=IN
ho)

=

nuswiugdulugugiiivednund dau

FuiingeusenihitouTsa munevesiiy

wuuldaanunisalidugiu
(scenario-based learning) Way
n1sEnUfURluanunsaldnass
(practice in simulated setting)
- M38AYTIENGU (group
discussion): M58AUSIBUALNT
Fasanaludusou luieunn
e tenszduliAnns
uanasuanuAaLiuazng
SeuiTuiu

« MeAnUfoRluguzaumils
Y99¥Y (practice in patient
care team)

- maousuuldlassnsifugu

(project-based learning)

« M5UsEIHILULAEAMENTITUANS
Uszidlu

« mMsUsziulneLiioy

PLO6
UfuRnuiumalulagdinmlasgvasndonay

AAAFOITUNINTTIUNNTININLAZITEFITY

- nMaseuluiesUfimng
(laboratory study): 15383
HUN15U{URASS (experiential
and hands-on learning) n1514

owljURnsiitennaeuay

UuRaslumumalulagdinin

. M3UspidunIAuUR
(@nan1sainnu Checklist Ay
Uaonsiy)

« LUUNADUATINIAUAIY
Uasndouazasesssu

.« MTHUNANYANTTY

T
a vada

« PINURmMAVSNSUHUANIHR
wanaudasnseAeauliiiiy 5
ads / YnsAnmn

. linunsnserinsuasesssu
mamalulagdanw

. AUNITOUTULINTFIUN
maluladdinmuuuseulall i

YJpunin Seway 70
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NAAWSNSISEUITEAUNENgG NS

nagns/Asn1saeu

AnsIanazyuseiliupg

d(
=IN
ho)

- M3iseulagldinalulagiaty
(technology-enhanced
learning)

- MsnURURAUITINElANIT
@LLG‘UENE)’]‘\]’]‘EEj/ﬁLgEN (practice
under supervision): miﬁ'&mf

HUNISHNIU (internship

PLO7
wanseaniauAnUsENauNIstuNsaaTIALaY

WAILUSBNALLladTInw

- m33eunuuldlassnisdugiu
(project-based learning)

- m33eunuuldlassnudugiu
(tunsaienaruasling
§319)

* NFUTETNIALKUTINY/UIANTTY
- MITYHUITTNBUNITUIUTIENY
wazlvidoRauiiu

- MsAnwaulugnamnITy

AunALlUlagIInw

o MIUsTLTULAUTIAY Tolaue
TAsensBswigied

« MsUszluNTUILEUDLLIAR
(Pitching)

« MsUsziiulassulaedinue

suanudululanisgsia

oo

'« Pulassunidneninlunig
WauResondfvd lddesnia
5 lassu / Inmsfinen

« FuTgnUNsAnwgaly
guamNIsUMUmALUlagTIN N

lyitleenin Seway 70
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5.4 UWHUTLEAINIINTEAEAMUTURAYRUNAANSNNSISBUTsEAUNANgAS (PLOS) §351873%1 (Curriculum Mapping)

5187391 / YA uas Nieia

“uenn

éEe

=

NAAWSNISISBUTsEAUNANgAS (PLOS)

PLO 1

PLO 2

PLO 3

PLO4

PLO5

PLO6

PLO7

BUINIVIANEIN

48.110
Uy Usehivg Inenaans
Joya wazimalulagdaniuziite

ANSHAUN 19898

3 (3-0-6)

15.123
waloslangdmnudstiy

3 (3-0-6)

d9.105

VINWEN13E0E1INNAIWIDINGY

3 (3-0-6)

#F.101

N15ANDYINII T

3 (3-0-6)

18.140
ANuiAlafuNsRY

3 (3-0-6)

NYy.116
AUTAINNAYN Y INTNLND

aNa adooa
YIANYIYU

3 (3-0-6)

.145

3 (3-0-6)
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AtInFanSLazananlusyeau

UPINEAY

#49.296 3 (3-0-6)
AYIBINGYIRVINTENTU

AN IANERNS L

NUINIVUANIY

w111 3 (3-0-6)
Fnen 1

w112 3 (3-0-6)
I 2

W.122 3 (3-0-6)
Al 2

M.135 3 (3-0-6)
Handvily

m.161 1 (0-3-0)
UUAN15TIINeEN 1

M.162 1 (0-3-0)
UURNTIINeN 2

M.172 1 (0-3-0)
UURN5IAd 2

M.185 1 (0-3-0)
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M.218 3 (3-0-6)
LAAARAAIMSUINEIAEnS 1
Fvtsauluanv

19.201 3 (3-0-6)
8% IMNeEN

1%.202 1 (0-3-0)
UURN1598%3 3NN

n%.230 3 (2-3-5)
ngUuRn1smAaINTIy
NIZUIUNITTINN

NY.242 3 (2-3-4)
Wugenans

79.251 2 (2-0-4)
wialulagdinw

NY.252 3 (2-3-4)
NS NATIALAT WAL
winnssumanalulagdanim

N%Y.282 3 (3-0-6)
Fupdl

nY.284 1 (0-3-0)
UURNTLAL

N%.330 3 (2-3-4)
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AN TUTUALBALNTLUIUNIS
NN

Nvy.344

WUFIAINTTH

3 (2-3-4)

N.345
Iransaumaranshazlaing

3 (2-3-4)

N%.350
FINYITLUUAZTIINGN

duas1eminanu

2 (2-0-4)

NY.352
52 0gUNTIVENIOINGIAANS

a
FIOTN

1 (1-0-2)

N%.490
duyumamatuladgdiniw

1 (1-0-2)

AY1U9AULAaN TUAIVILNY 1 TASIUNLAENINALUL

n.491 2 (0-6-0) 3
Hnaunimaun

%.492 2(0:6-0) | @
1ATUALAYNG

wialulageinin 1

N%.493 3 (0-9-0) 4




TATINUNLAENG
WALasTINIW 2

AYITIAULABN IUAIVIUNY 2 &%

fafne

Ny.494
ASLHTIUAIUNS DUANNIANEN

1(1-0-2)

N%Y.495

a =
AnNAANYN

AY1UIAULABNUBNEIUN

A.206

aa a 6
LAUBUNTY

4 (3-3-6)

AU.227

Aa 6 (3
LANIATIZULAEN1TUIZYNS

4 (3-3-6)

d.338
ANTROALUUNISNAABIEINTU

INerFans

3 (3-0-6)

a =~ S
A denurNInmAlUlagdInTnanannssy

N%Y.336

AUARLIRETLAL AN

2 (2-0-4)

3.4

NY.337
NSENEINIR AUSOU LAY

RERIERILEY

2 (2-0-4)

3.4

1%.338

3 (3-0-6)

3.4
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ANSINNITUINNTTULAT NS
aenanwmatulaglu

PAAIVNTTUTINN

NY.376

a

AYVING1AAMNTTY

3 (3-0-6)

3.4

NY.377
U URn159a%33nen

PAFINNIIN

1(0-3-0)

3.4

NYy.478
WATANNTIASIETEINTU

ASYUIUNITTININ

1(0-3-0)

3.4

Ny.487

wialuladoula

3 (2-3-4)

3.4

Ay uaaNUNINNAIULAETINTNNY

N%.326

a a IS a IS
AITINYLASVILANYBDINY

3 (2-3-4)

3.4

NY.327
Hvayulnsiazansuansin

UG

3 (2-3-4)

N%.328

PN ITULALNANAUNINNNY

1 (1-0-2)

3.4
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NY.359
WadLATNSNZIAsaHaLE D

3 (2-3-4)

3.4

N%.426

N13AIVANLALYITF

2 (2-0-4)

3.4

719.449 WAlUlAETININWAY
n15USUUTIRUGNY

3 (3-0-6)

3.4

AYUFINNUINYIFNTAUNAAENT

NY.346
A5 VEULUTHNTUTITIATAUY

WAFERS

3 (2-3-4)

3.4

NY.347
& & ado o o
NUFTUVUABUITATNNIUYIEN

SAUNAFIANS

3 (3-0-6)

3.4

N%Y.348
memsteyaleudmsu

wAULasIIN N

3 (3-0-6)

3.4

N%.349
WWIaadlokazwmalulagnig
ADLNILFBTA NS UTIEN TAUNA

ANNS

3 (2-3-4)

34

85



719.447 JINYNATIES1WALT

FENTAUNAMARSITYTINIT

3 (2-3-4)

3.4
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8.2.2 A2VIALTINAANS
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1) M5Us3q PLO: Jowazvosindnunilussg PLO usazde muinausimdngnsiivun

2) auamaasuUatenie (Tassu/fnau/anisfnet): azuuuade usn
(rubric) MMNANENTIUNT/BNNSERA/MABsAnLUsENEUNS (MY track)

3) mstawin/Anwdie: Yesazdndnidauiwiefnurenislu 6-12 Wou uas
ANNABAADITUAIY

4) auinawalagldindin/anudsznaunis: azuuuauianelawaztoiausuue
ERGHERRIE

5) anuianaladnAnwinazRuedinn: aunmn1sianisiseus ninensatvayy
wagAUnTaLgn1svinau

6) AuURaAfuazasesITUluieU]URN1S (Biosafety & Ethics): 903IN15H1Y
n5ausy/nsUseiiuanulasndes wazn1snIuasunIsURUR (wuunsivasu/Judin
WiRN130d)

7) HA9IU/UINNTTUVBIUNANYI: TIUIUNANUUIEUD/519T0/AURUU/AINTTULTS

UINNTTU/NITHUITU

v 2
U o/ % o/

VI FITINTIHAANT (T 8.2.2) 18 “Lmunegdum)” M eduusunyeusaziidin (1wu g

<o

Andurayuualdy) uaznumaunnd

8.3 NMSUIWITAULEYS

wangasndunisuimsanudesegiatuszuu lnglduumn

“seymIudys g AITinleuaaeni (Early warning indicators) g 41950115A9UAYEY O

J5Ufinvay O vanguayszany o saunIsNUNIY”

iislanunsatesfunnudeseudndam uagdndunisuiuusmioudnaunastisdeilols
daAAdeIiuLWIAA OBE hagnsau AUN-QA lunisanilunu ningaslddayausznaun1siiansan
AAABIRN 3 seau dun

1) 52AUSI8291 LALA LoNaNIT183VILAaYI189UNATI8I%T (course specification/course

report) LagNANITUITANAGNENITTEUTIEAUTIETY (CLO)

[

2) sEAUNANgAT LA NANITUTTAHAANENNTISBUIUDIMENEgAS (PLO) wawiainAmAIw

FEAUMINGAT

3) szaudidauladiude laun Jetauauuzannindnyr Auvdinn glddudia/anu

Y

Us2naums uagimsinandiatguen
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v
v A v =

il viangaInunIuANUFIegetiey AANIsAnwar 1 AT wazagunmsin Unisfnwiag 1 as

Y

et ludavhunuUsuljaussItuas mvunuasnisinmunaluseudaly

8.3.1 finuAudaIn1sveliidiulddiude
Wnne: wingnsviuady neulandgnamnssu/dinu wagninUnfinnaaussaugnfeInts
\n3Redlatn s

- wuud T lddndin/anuUsenaunis edeteetas 1 A

€

v a

- PDLAUDLULIIN Qmsa@mqmmauaﬂ/ﬂmzﬂismmiﬁﬂ%‘ﬂm

- %’auﬂmm’ﬂﬁumm@LLiN’m/ﬁﬂwzﬁéfaﬂmi (19 digital/Al, biosafety, bioprocess,
data analysis)

- dygraninuani1sineu/ania/laseeiu (WU employer evaluation WUYB9313
Tinwrdn 9)
UINTNIINBUEUDY (Response actions):

1) U¥uiilovn/vinulusieindifios (W i case study, i assignment 13sdoya/
Al, Lﬁummgm/mmﬂaamﬁa)

2) Wasegdvilbnsl/sitefiva (Special topics) WUUEANELAMLLILTLEIYT

3) ANANTIULEINANTIAUL (Workshop/bootcamp/industry seminar/guest lecture)
WleiFudesinaindngmstianseunguline
KSURAYAUNAN: AMYNIIUNITUSYNITUANGNS, HUTEAIUIUNLINIYT/ track kaghUseanu
LA3BYILANANNTTY
wé’ngwﬁéfauﬁu: F189UNAFNTIV/UTEYURN TR, 18715UFUUTIETVT, angIu
Aanssuesy, Tuiin “Una9as” nUsueslsudmaluedials

FAUNUNIU: YNUNISANE (asiansansaiiuileddygindnlusenined)

8.3.2 AMUHAANSNTRHUSITAUTIEIVILALTLAUNANGAS
Waviane: dnfnwiussq CLO uag PLO muinaud OBE aghasaliles wagiivangudausydnyg
5995U
o A @

\nsasilatdzda:
- 13U538 CLO 9187371 (578 CLO wagnmsausele)
- N13U559 PLO Y0ewangns (518 PLO/5189ul/518munv1)
- HANINIUABULBAOU/FUTN/MSIAALIUL

a

- naufiRn1s/lasanw/ania (Usziulagldguin)

- dygausiauindnuiseyana: AswuUmRaUNG, vinsey, lidsnu

UIMINI1INDUEUDN:
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1) daRanssuatunsiSeudianizyn dwmuinAnuiiinanisussanadnisings
st Tneidenlosiuszuuenansdiuinw/mslimuinvimiainms iedmunuuinig
PIYNFOTIHUAAAYIBTIENGUOE MUY

2) YSuusenagninisinnisiseuiuaznisussiliuna Iigenndesivanssauy
Wmuneve9518381/mdngns 19U iiun1sUsEifiusgninaTouilewmun (formative

assessment) USuLnaugUsziliuiuususn winAanssuilnyinvenaunisasunsanaunis

LY

UAURNS Wesnsydunadugndetadutunou

3) WnAMUdNdUYaINIINIUEaULAzUSUBUNIRSgIUNsUTEIEUNE Tusiedy

v v =

- a Aa = oA PN v o Lo oA o A
LAUNTDINYIVINUANULEYS (LYW NﬂqiLﬂaﬁuQa@u Naaﬂﬂ%ﬁm"l@@l,uaﬂ RIDUVDTDIIYU)

4 I

i = a v = N I3 v Y] v &
W@Iﬂlﬁiaﬁﬂ@ﬂi%LNULLagﬂqﬁﬂL‘ViﬂgLLuu@Jﬂ’J']@JLV]83@]3@ LWUSITU LardRnAABINUNAANENIS

o—

=

gUs

o—

Yo

3
KSURAvaunan: §Usza1useidv) Angyinausun1sussiliu/Miuasy wazySulnvaunu
ToLARMNNYBIMENEAT (QA & Data Lead)

wanguidesdaliu: 5199 1UNaTIEIN (course report) MINETUNMTUTTANAENENNTFEUS
JEAUTIEIV AL IEAUNANEAT (CLO/PLO attainment) gu%nw%améhas;iw??umuizé’wm 9
FNUNMIIUFBULAzUTUBUNIATTIUNSUSEEIUNG TuAnuInsMsTtiemaenasNanis
AnAL

FPUNUNIU: MUMIUYNNIANSAne wasagunasiulusednisine

¢ Y a

8.3.3 iNUANIIRFURAYEUNANGNT/219158UTEIMANGAS
Wviwne: Sruunazauantionansdduldaunasiuinsgiu wezlidnaainfisaneadonis
#0U/398/UINTIVINSVBINANENT
\nSesiiahsede:

- A59ARAMUAMANTR/N1TENW/HENUININITUTEIN

- dndueansdreinfne/nszaauiunue

- anudBIInnIsaeen/aAnwse/inBea/nsAauinns

- sdam"mﬁﬂwsuaa;ﬁaauﬁialﬁamﬁlmi (\u ﬂ']'ﬂ%’ﬂ@aunmzawilﬁamsﬁ'aumsaau
waynsUszidiuna in3eadlouazmeiamealuladdinmasiel uagnisUgnileimusssuanny
UaonAsn1eginIn)
UINTNIINDUAUDN:

1) fovi unuiaIena138TI8YyAna (IDP) WagnsWamnngs (ausi/uanidsw/peer
review)

2) YFuaunan1senuaou-138 e lisnu AN 18I LasNANURINNMI
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'
a o w a Y

3) i@uiasuaziniotng AuANUmMNIZE (WU Wyddewagduineins/e1aisd

o

SUBY/019159MAY) WarUsraUAMEIiUSIMTOINTIMELTITEUY

v Aa [ %

SUuRAYauvan: Uses unangns, AMENITUNITUSUISUANGAST, @191781/AME

eDe

wangufidaaiu: IDP, 989MUNIAAIUIBINTY, N152, WNUESUAIEY, MangIudiiedvey
FuLgy

SAUNUNIU: UarASI (LaznUNIWLSIAIWLlalinsiudsumlasniasny)

8.3.4 audnuautinAneuazANINEISeY (Student Recruitment, Retention & Success)
Whune: Sulindneldmuuny daaunmdiSeumunzay uaziidnsaed/dnsanisfnwimnu
Wi
in3asiiawilnszTa:

- wunlilugadas/snsenumluwsazsounssu

- Saesagsredud Tneawgd 1-2

- W@ ”qu‘éiwscisuﬁﬁugﬂu/iw‘iﬁzmmu (1 D/F/08us1839189)

- Fryauned early alert: M/ Azuuusn/ynusui
INTNITABUHUD:

1) WndemnsUszanduiusuuuianzngs Inglddendvaodaduszuy uasinaue
“fnureanangns” IYaRY 1Wu kasun@ny HesujuRanis gauauvessedv/muinin
uazidunsendnvestiudin Wiefiunsiuuazeudesosasing

2) IPNINTIUATBUAIIUNTBUNDULTIANY (pre-college) LU ANE/AINTTURUL LY/
eivooulavszerdy Lﬁaa%’wmi%’uiﬁiawé’ﬂqmuazﬂ%’uﬁugmmmi‘ﬁ'ﬁﬂL"f]u anAALAEN
nsseuliviulud 1

3) nassnuiazlaseansatuayugisouniddnenin TIURwWInTN1sYIema ey

Y

(%

TodNAAULATEENY Wakiulemadiamfnyikazanaudeinisatsannanaiu
a o = & A 1 cal = a & .

4) WEFINTBUUQLAUNANEITUUN 1 N1UIEUUD191T8MUINEY/Nass (mentoring) N9
TAAUINYINII¥In13 (academic advising) kagn sAalasuugILLUUIRNIEYR Ineliouriu
sruulhseTadnAnwinguides (early alert) Lit@anANUERINITNAAIINTLUULALLANEATIAY
g
Y

FURAYAUNAN: ANENITUNTUTMIUANGAS, NIUIVINTANE, 81TENUTNW

©

e

nangruideaiu: 189uadA/31891U67, 3183MU8AIIAN8Y (retention report), Yudin
seuuiseTy/dremaetinAnuinguides (early alert log), 31891UAINTTURALHATNS,
VANIULATNTYIELVR DR LT

FAUNUNIU: YNNIANITANYY (@3Unnsiused)
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nuan 9 szuuwaznalnluniswamvangns

9.1 N15UsEIUUSZANSNAaYRINISaU

9.1.1 5EAUTIEAYT
AdunsUssdiudsednsravasnisaeulaglivayaviatsuas laun

1) MsdanangAnssunsiseus/midmsinvesindnm

2) MyUszyufingaou/fussanueinn WeuaniUAsunazuSunagnsnsaou

3) n15fuiladgainAnuisendnenianis@neyl (mid-course feedback) Ale
WUUERUA/MTAUNUING

4) ANTIATILANANITITEUTIAY NITNUNIUNANITUTTY CLO AN u/Teday/
UfURN15/91897u ileszygnseuldsanssauzuazyiuUTIn1sasustmIzan (Wan1s

numuiidudeyadoudndnisasy PLO mu aarwan 6)

9.1.2 s¥AUdNINIIRAU

Usziliulaedn@nuluseiiuddey wu nagndnisaeu anudanuvestmnauazinusinis

Useidlu MSIUED AUATIFBNAT kAT IAUSNE wazinaluNmuAnuAINNNSaUTIsIeUARa/
9 9

F1engu Tnadnnundnguniu anauwan 7

9.2 MIUTLHUNANEATIUANTI/HANTANTUNUVRIMANGAT/HAaN1TUTEAUAMAINATTANE

nangasadunisussiiuaunnluninsiulag

9.2.1 WnAnwiduTaariiouazamnansd (amsaunisdoud anunfouriiau nineans
GG

9.2.2 fM33AAA/MUIN¥1A18UBNINTI89UHANTAL U UNENFAT (Program
report/SAR)

9.2.3 fl¥vnudia/anuuszneuns/Audin (aussauzdndin Yeaineinye wwildunain)

9.3 msﬂmﬁuwamiﬁﬂLﬁumummwaz@awé’ﬂqm

ANAUNITATUNDNLNUNVDINUILIIUNINU (NTENTIE 9. /UN1INY1FE/ANE) TIUDINTT

Usziliuneglumussuudssiunganin uazldnseu AUN-QA WWuwumaiiedfiuauduaina

9.4 NMINUNIUHANITUTTULBLINUNUUTUUT/ARUIANE AT

9.4.1 NMIIIVTIMUALATUNATLAUTIHIN
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MENFATIIVTINTLIUNATIETN (course report) VoI EIv T naouluna
N135ANY1 NTPUATUNANITUTIANAGNENITLS8UTTLAUTI8TYT (CLO attainment) waeg
Tolauouuzifion1suiuugensin lnsdavinduradoyanazionarsusznoudmiunig
Rnsgviszdundngns sl msdatuienansuasndngilidulunslasadandmdngiulu
AMANWIN 7

9.4.2 N3aFUNANTANTUNUTTAUNANGATUATINYIN T8 1UY 52T

(%
Y o (9}

ANENITUNTUTMIUANGATUNANTANTUNUIINTEAUTIETN AL Ty afIT InTediU
MaNgRsINIATIERardLATIER Javisigaunanisiniiuaulseinl/snenudsadunues
YDIANENT (Program report/SAR) Lauafemvitina1vivuazane 1gsenufesnsouaqy
NANTUTTANAR NSNS BuSvRMaNgms AunsouasinaeifvunluAIARYIN 6
9.4.3 MsnumuswiukazdnviuaulTuusmiaunshianuna

néngnsinUszyuenansduszimangnsiitenumunanisaiueu Tneidulsediu
daey laun

- HANFUTIANAGNSNNSISBUIveMEngnTTete wasuuililIeuiieuned

- UszifiuiBaszuudidenadenuninmdngns Wy yaaInNsuazA15EIIu NNens
arfuanu/sfesUftRnts mnuiissnsaazauaenndesvesnisyseiduna

- Yatausuurangidiuladnnds (dnfinwy Audiin Jlddadia/anudsenounis
WagHMSIAaAin1EUeN)

[ [

INNANITNUNIY NANgATIAYIMHUUTUUTasTRILIMaNgns laef1vuauInsnig

Y

(% '
v a v Ao [ a

A5URRYeU Sravaan MTin warndnguidesdany saudanisinmunaluseudall viell n1sdudin

waznsdniunangulisiunmsmusudnangunazuuutuiinnangiu Tuntauuan 7

9.5 uruUIUUTazWAIUIANEAS
9.5.1 YALAULATUUINIIFBEDA
LAY
1) fiszuvdnasu/miuinmunasiauienastegdoiiies dwaliaunaisdd
ANEAINATLIYINTITUALIB TN
2) finszurunisSusasiauindneetarelies 9n3INNTAIREILUIINA
3) lim3swennsatuayunisiBouiuasAanssuaiuogsdiussavsnm iiewmdondudin
TnfiinweuUansuasnsousoaniunsailiagiu

LUINGIDYDA
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- IAA9 “ANENTTINTNUSNEImMaNgRTAIINAIAERAIMNTTILAEARELNT (Industry &

Alurnni Advisory Committee)” agnailuszuu e lidetausuuziBeulounsuasaufunlu

NSNUNTANgRTRE1BLTLaY

- Wauensduazgasulviinunseusmumalulagdinmadielvid Ay

ANUNN WY

n1sUszenalddygrusehiviiianisiSeunisasunaznisuseiliuna saufanisugnile

“Tausssuanuvasndenedinim’ Tunsdnnisieuiiaznisuiinisluieslfininig

9.5.2 IANABINAILN (Areas for Improvement) wasunuuuAns

Uszihu Awaniiung Fa¥a HYUda | szemian | widngu
WAl AUANSD YIUNAN

1) vil¥inns | (1) Savhenudenles - 9103v/Aenssy | Auznssuns | Gal LONANTANT
n PLO-CLO-msUseidluma | fmuafisnsns | U3uns 2570 uay | Anuidenles,
msfnw | Wiasudlusedvunu | amnuidenles VANgNS AndunT | JUSNINASEIY,
WUU OBE | 513U URn1s way ASUNIUAINNI | TIuTUE poillos | TiBaIuNanIs
R F1839NATINW/EANAT fvdngmsfivun | Uszany NNt U53q PLO
Tonala Anw - 5USnesge | e3vuNL/ (EHIRING
sgnadu | (@ Wawwasivuald | wavgnihluldese | UdRns/ (dashboard)/s
sUsTIH wnaeiUsedliuwuugusn | lusedvmdnany | 1asenu uag 1gUATUNR),
(MIUTI] | WINTFIUTEAUNANEGRAS ddndiimun | d3uiiavey Uuiinng
PLO) 115U PLO1-PLO7 - I5180UKaNT | Auteya Use,

(3) Mmunaseiv/ U559 PLO 51878 | AoUAN S1891UUTTLIU

Aanssuiidu vdngu WagdlinIng AULDY (SAR),

d1ATBeUTEANY (core | USUUTIRINNANTT wNUUIUUSS

evidence) vadusiag PLO | Usziiiuaeng WAZHANTT

(@) ayluazI189UNaNIT soiila AN

U559 PLO SeAUNANENT

Juuszd wieuszy

wuIne “Ungunis

UFuUse (closing the

loop)”
2) e (1) Wasyuuianudyd | - srsINIsnau A | aelul | wuvasuanw/
Fi¥aids iiwagildvadiadu wuudsalull | eoue sufu | 2570~ Fudeya
HAGNEYRY NANEGAS WAz | 2571 uay | A,
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VANgAS Usedn (egnstiestaz 1 | A unuand wieteAwd | dewlos | seuaUa,
Eunsil | Agy) wangasivue | /gLy Y FIB9IUNTS
o  va Y A A a Ny ~ v a a ¢
AUVRE | (2) WuaTesleuseiliu | - ddeyanisiiau | Jaudia WATIZI
dulddi | Nazviouaussaugay N/Anwre/uun 299979
= L4 ;74 a
BH)) PLO WazANABINITUDY | LEUNIIDITNW AuTIOUL,
AANALTIU ATOUAGUANY NANFIUNIT
(3) 1ATIZNRTD9I LU Ususneiv/
AUTIOUL LazwUaNan1s | - I51891UNa naNTsy,
a 6 @ [ 14 vl 1 v =
WATIEMUUNITUIVUTE | dgvouInRileaIuy UUNANIG
T3/ RANTTUETY Indudeuasdl Uszu
(4) NBNUNALAY WMINSUTUUT
wnsnsUsulsadusel | fesavaeuls
3) onsgau | (1) WASRANEYINOIUNIY | - IR | AEVY | YNATA FIU9IUNT
syUU “ms | a@eulusigdwunyy/ lasun1smiuaey | Aauns A | yugeu (Nau
a Ao el' Y] a 9] ' v
MUADU I3V NTAMUEE museuvangas | Useiiiu/miu Tai/58winsln
e (2) museUIAIBile Mvun @0U UL ABUU/NA
YSuiieu | Useiiunauldau - ANuEEAmaRd | Useanu Usziiiumg),
WRsg | (Wemeu/gusnsnaaiti | vesnistizuuy | 183 AIREN95UIN
n13 AZLLLL) LU WAZUD LaZFUINY
Useilluwa” | (3) Usuiisunishiazuuu | $o958ua1unis 91984 (anchor
(assessme wmmg’{m’m UseLiuanadnse samples),
nt (calibration) Tagld lasunisinns Jusinns
moderatio | f@E 19U/ TodaU agnaduszuy Uz, aninng
n) (4) MudoUnaa - ANINVDY nsUseidiu
Usgiliuna (M5dunsid/ | Todou/3usnavu WaZNITINNIT
MMTATIEAHAALUUL/ SRANYYGN To5095U
nsisandedeasey) | g1usessu
warUSuUTUUR
4) s | (1) Mvueeiieusseiu - I578910 ANENTTUNTT | Uagase | $1897u
sguuns | “lndlAes” wag “iegd benchmarking | Us%13 benchmarkin
= = 3 =) o = [
WIgugy | anuduLas Uszany nangne g, 918971UNNT
AuTIOUY (peer/aspirational) - lan1TIATIZN AATIEU
v (2) WisueuUseihu LDITNAY 194774 (gap

nangns/

1Y |

dfgy 1w PLO 1A9asng

analysis),
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annthug | vdngms stutiinowan | wnuUfdRnngd WU uRnNS,
Wy 13 MsWAYINYe FALau UNANFIUANT
(benchmar | UJURNS nadwstaudin | - dvdngiu ALUNULAY
king) 8819 | wagsvuusuiledlidld | anudnvidy/ea HARARY
Juseuu | dude nsaniuauluy
(nelw/ (3) AATINI099 (gap | soUdAlY
f19UTEWA | analysis) Lagi1uun
) Uszifiuimunfivhly

UfuRlaassluseud
5) Wawde | (1) Seudndnuaindnans | - flienans/de NANENS Aoilos LONAITON
anwal Tdnuuazdoasls ayudndnunl Jfiy anuavaNgns
(DNA) w04 | (Wu walulagdann vangnsiaginig | a1vivinag , MOU/Judin
VANgns PRAMNTIU-NTTUIUNT | nummdusses | A ANTIND,
uag PINN-TrETaUnNA/Al- | - J1UIUAINTTY 789U
LA38U1E ANUUADANY— FI/LAF0UY AANTTY, WA
ANUTIile | Husznaunis) Fiunn GEVRIVERN

2) wlasdndnwaidusuy | Whnane \AS8NE,

NINTIAMISsEUsiay | - lenarinau/an JunnnIs

NANTTUAIY Aiutuvdens Useal

(3) a$19/ae1eaNTINile | aganuna AQENTTUNNTT

Auvlgnueuen Wy | - Insuseyy U3nw

MIUTTENETAY 115590 | ARENTIUNTST

dou MIANWIANU wae | Usnwiegtiesd

Tonalnaw/ania av 1 n%q

(4) Yadenaznssumsh

UInwmangnsann

AAYAAMNTTULATAYE

LA LLawsmgmmmauﬁ

A%AUR
6) dueSy | (1) YysansnssuIuns | - ffuaudi §uiaveu | seilles | 5u3n PLOT,
ANTIOUT | ARLTIDDNLUU NS Usgillumegusn - | viane3an wilug ey
AU Uauaauinngsy way | PLO7 ey \don/ (portfolio)/%u
AUsENEUN | LUUTIR0IEINvUINge s1ed/Aanssudi | Tasee NuTnAne,
15 (PLO7) | Tusedwiden/lassnu | Aviua FUAY $7897U
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(Corrective and
Preventive Action:

CAPA)

TiAn (2) L%@Q’L?fmmiy/ - SNANUAULUY/ | 1ATDTY Aanssu/an
HAdNSBe | HusznounsTnlv msuuaue/ms | aguen Ueue, e
Uszdny | TowaueuuzasUsediy | Wsauadl nsuseEnIn/

(3) 1¥5U3n PLO7 WInNITUAY VSERETERN

Ussillunanuuazazay | Wwane

vangtugliuy uily | - nan1suseiiu

dzauau (portfolio) JUSNANY

(4) duaSumsidnsiunis | guseneunisi

thiaue/Usgmauiansy | waltufty
7) @379 (1) fvuansousudsfu | - fBouifendes | §Sullaveu | ypmia | wéngiumns
Tusssy | neudisslfuRng HIUNNSaUSUNRY | 5183 MsfnY | BUTL/HANIS
A wioun1sUsEliunu WiesUfuinig | U{URnIs Ussidiy,
Uaendy | o ATUNIY SAUEQuA checklist,
6K 2) ldwuuasiaaeunts | - wan1susedliu | iesufusng S1897UNT
Y3es55uly | UJUR (practical checklist Wulu | s/dwehil VIUABUNIT
N3 checklist) {WUWASgI | ensLnauel WAy U7,
Uuinis | (3) miwgeumsuRunese | - wenisalau AMIYNITUAIS incident log,
(PLOG) Juszee (duasiv/duns) | anuvaeadegn | duay 31891

(4) Ipvirszuuduin Juiinuagdns | Useady UAINITHA LY

winn1sad (incident/near- | siiun1sunlyy/ wazdoaiu

miss) wazanfunsay | Jestueednadu (CAPA report)

wnsnswibusasdesiu | ssuy
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ANAKUIN
MAKNUIN 1 ATIIATIRANLABAATDIVEY PLOs AUTdeviA 1usAv Audnyazvesdndin uay

ANUARINTSTRENaUlAdLEe
MAKNUIN 2 AT NUAAIHARNENITFEUIIEAUNENENS (PLOs) iU Knowledge / Attitude / Skill (K A S)

AIANUIN 3 AITILEAITIETYY AU Knowledge/Attitude/Skill
A1AKYIN 4 HAIUNIIYINTT (Founds 5 U) ve49191580SURnvaUNANgnTLAD19158UTET

NANENS

AANWIN 5 S18azdeansUTuUTIaNgns

5.1 m91aUTeuiieulaseaing uazesdusenauvesatunanansuiulse w.a.2566 fu
aUUNANgNTUTUUSE .. 2570

5.2 iU givilunangnsuanansatundnansuSuuse w.a.2566 fu adundngns
UFuUse w.a. 2570
A1ANUIN 6 TTUUNITIALATATUNANITUTIANAGNENIHT8UIV0INaNanT (Program Leaming
Outcomes Attainment)

AANWIN 7 fyivianguaiuayunsussiiununmaunsay AUN-QA (Evidence Index)

A1AKNUIN 8 LaNENSNNYIVDY

8.1 AANAIIAMENTTUNMIRRILMENENT Y30 USuusmdnans

v Y a

8.2 tanans MOU nsdifinisasunuiuumInendeedeyeyn (9ni)

8.3 dyey1d1aliszestianliaIndt 9 e NINNNNTIANVIANT 09115 N Be o

o

€Yy a ¥ a

%A Li“]ummiamwmawaﬂqmw%mmséﬂizﬁmé’ﬂqm (019)

Y

a

8.4 UpTIAUNNIINENFYTITNAENT 11P8A1TANBITEAUUI YIRS W.A. 2568

8.5 ToUsAUNNIINGIRBETTUAIENT IPeAtplnAne) w.A. 2568

8.6 Uszmauvnine1dusssumans 3os msamafouSuneivninumdngas wa. 2560
8.7 Uszmauming1desssnmans 15es msameideuiouneindmantugaudnm

W.A. 2560
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o o 6

MAKUIN 1 MFIIATILNANNFAARDIYBY PLOs fUddedial Wusha audnuazvasiugin uazanaudamnsvasidulddnuds

9

HAANSN13I38UTvaMaNgAT (PLOS)

e

sdulddudevamdngns

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT

Vision (52AUNMNINGRY / AME / 8§19137)
UANINYIFEFITUAGAT: UM INedauy el Ut iod AN

UAE

o o [

Az Inemansuazmalulad: auvtuhaiafuiidouasuinnssy A

a 6 = v 1 o / / / /
Ineranskazmalulad NMgEsEAvana

Y

|
2 =

anvnalulagyanan: Lﬂwaﬂqmwa%q "YIANTNALULABTINNLIAG / / / / / / /

Y]

auAR" MTLIYNITINNLaLAdva Wetuinfeudinugainudagu

Mission (5£AUNNIINGIEY / AE / §1U13%N)

UAINYIAYSTTUAEAS:

[

1. Wawuvningrdesssueanshilungeusulugiusuninedyay y y /
Usauuuu (Comprehensive University) fingauvanilsluginig lan
PUTIVANERS N13IANTTTIUNTADU Uag 1UTF UIRNTIU TUATN

a33m

2. anvudinnungneulangmanunein1svelyiudin 13n /

AN515UE I UUN WaveaUsET 1T

a0

3. dumdeusssumansiilulmIngdenimneulniudiay lWugih / / / /

PN19ANUARYDY Usend Wuan1dulsnnsalnusnIsnIaIvINIshay

Fvdnundiaulugiuzanitudneusy anduly Adsnw way
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anduide Nlasuniseensulunining saumsnisluuinisguaimeeg

AMANENTEAUEING UazN1Tiiled

4. vhyirpefauiausssu maun Aasssu Qv auasulayinu

AVITITUANERNT 6

4

ANZANYNAERILATINALULAY:

1. NaAnUuAANIvNweauInemanskazinalulad neulandminy

k4

ADINNSVIEL Az UTEINA WipuinweEUsEnouns

Y

2. ahwanuidelaruinnssuseiuanaiinansenugs awnsasieen

Wannelvd wavatuayunistundeulseme

1. MIVIMTIVINTNUTOATNHANTENUADTIAN YaIvU UazUseine

= v v
sufan1sasesele

A1 nalulagyanan:

B-Biotech + Digital: WaunUadinl i namalulagdinnuasinue

Y

AINA

[

l-Innovation: @&3UNTAIATIAUIANTTULAENUITENTADIAT

0-Openness & Oneness: @3 NANTNLIAAONTNTANTSLaTEALET AL

1 IS
FIUUD

T-Transformation: m’%‘smmmw%fauﬁﬂﬁﬂwﬂﬁﬂuﬂﬁwLLazU%’uﬁfﬂu

AATVNTTULIAIDUIAR

©

e o

LY

manwalvewNINgdy / HanTsiseuiveIaInAnyiluues

©

UMINYIRE (GE) / Aadinuiuyvetngin
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v

AENYal/AMANYALYDIUMNNVDINNIINGIEY / HANTISISEUFVDINNIN
FuAnymaluvasumiinerds (GE)

AndnunzTfinifUsasdva v inendusssuaans

I: Interpersonal skill inweseninayana (Interpersonal skill) vianeis

AENINIatunTERaTariuduNus U B ueg1eliuTE AT AW

a

M: Mindful self-development nMsWaLIaULBIaE19l@R (Mindful self-

a0

development) Aansyuiumstiulpdiuuanasgenslanasiafiiduesy
AUl IANRATEnINRRlaLAZ 19N NTEUIUNTHALITRIRUNS
nszvinilunuies nsaevioudn warn1sseuiag1adaliles niauiuns

Shwinuaugasznisaduegfinsdnlanazsnniy

P: Progressive thinking A2MuARN1IMU (Progressive thinking) A
Anuausalunsuidamuaznisdnaulaneensuanuanasassaliie
aiauwAnlvl ANuARTaAT TRy sTludayaegilvaNg wax

A aa ¢ A A Y A Y
mmv-mlﬂmwwmen,waﬂizmuuazﬂauﬂgmmmﬂagm

A: Agility A21uAaa967 (Agility) ADAMUEILNTAIUNITAN AUAGDIR)
warnsUSUMeENesIAS) ednsiliustansnnileneuauessaanIunsali
Waguwlas InMsANUEAnEY NMsRauaud waznsHuiLazEundad

WwNTryrogUassn

C: Competencies in digital literacy and Al literacy @155augau

ANUSAATIARAZAIUIAU Al (Competencies in digital literacy and Al

Y]

literacy): ANU3ATTALATANIMMU Al AeAuainsalunisidinalulag
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favaway Al WUUAS19E5IAR8N195UsEaNS e dANUSURATDULNBNNS

doa13 N199IusAU waznsun gy

T: Thrive in global citizenship, and financial literacy n13Weun
anudunaiiodanwazainuinianisdu (Thrive in global citizenship,
and financial literacy): anudunaiiioslanfie n1snsening Aaw

v A a1 ! ! [ [ o w v i
SuRavey waznsildusiueguwdstululssiauddgyszaulan e
duaSuANgRsTTY ANNEIEY LaENITENSUANNMAINYAIEN S
TusTIHLaEdIAN AMUININMTRUARANLANNTalUNTUlIkAEINNTS
N3RUAINUARRBE1NHIUTEANTAIN TIUAINTITINWHUNIINITRY N1580Y

nsavu wagnsindulannsRueg1eseus

= v a = o a o
HAN13EEUTYvamMNIAIvIANINIlUYNMI INe Y (GE)
1. Ussgndldvinweauniwy n1sdeans lunisvihnusiuiugduuly

ANTNWLINABUNTVINUANAINKaNela

2. UST59ANISAULDNININI1NELAE AN WalaUNsaa L duTIn LAY

= v
nsseule

3. Usgendlghwinien1sAnteaseassd MIATIen uagn1sAngaInINg

WensuAdgriegedaey

o

4. Mwnelulagfavia arsauna wasiesesloUyguseivgegdiniiy
Suaveulun1sdanisteya n1sdeans nMsnuTuiy uagnis

wAteymlunisvineu

5. Uszendldunfanisidunadedaniunisaniudia

6. NUHULAZUTMNIIANITNTRUAIUYARD TT9TzUedUuLATIYeYeN)
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Stakeholder Need 1: ¥28914A1AT]

—_

. HanudigamguiuaiinweuiRnianaluladdinmeseseusiuy

VinweedennazANENTaluNITINUT AU

fanuanunsatunsyinanuneldanunanu

a A % L3 a

Jrnutedndnarasesssuludvdn

RN

AMIUAASISN NAAR NAIYIN N1TINUNLIU taznsuATynanie

e

Stakeholder Need 2: #i2897uUtan¥U

1

- inwenedinuuazauansalun sy uiugou

2.

o Ca

ANUTBANILAZITUFITU LIV TN

jd)}

Y

G N b R Ve TR R P TR RN ZRIRIGR

fiainuAnsisuassassAuaranududungauinnssy
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AIAKUIN 2 AT NUAAINARNENTFEUIIEAUNENENT (PLOs) iU Knowledge / Attitude / Skill (K A S)

1
v

NANgMAvUA Knowledge / Attitude / Skill (K A S) sisil

Knowledge

K1 aradflugninermanssssumd @7ven wed Jand adeeand)
K2 euginludiowiniulantutiag i

K3 amudiiugumanaluladianin (aT7iven Fued stugmans)
Ka Audiiugiumadmnssunssuaunsanm

K5 Awdiiugiunaiiasaumanans

K6 vinnsuazmalinddgueanalulagyanm

K7 safemdmamaluladdinm (revenuazifisiiy)

K8 BIAAISNFIMINTTUNTEUIUNTTINM (FoBanuazLisF)

K9 B3RPLEMTIANTAUMAMaRS (HagenlazLiaLFY)

K10 n1seantuukasyszgnalinssuiunsginmseiugnaInnssy
K11 Anudauiugiainssukazn1sussand

K12 Augiumslimineinsiinmesedsdu wazulevissumaluladiinm vie BCG
K13 29AAU3MUN SR NGNS

K14 99AANHSAUERaNTIURAENITUTEYNA

K15 aeRaussuisiarnsussens

K16 8eAAusmuTIasaumaLazn1sUszend

K17 99AANUSIULNATg NGRS uaLazn SNAaeY

K18 1191331 NEVINNY 3385551 ManAlulagdanin

K19 #&nnsAuuinngsuwasnIsimu

K20 Mseenkuunvaaeuarsedsulsidenaingmans

K21 mslfiaesflenenmansiuguuas sy

K22 mslfiasesilonamaluladdinmuazimadiansiinszs (awe)
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Y]

K23 A1U3AU bicinformatics uaginaluladidiia
K24 M3dnnsfeyatazn1sussiiiung

K25 AMU3AUNSREUII8NULAZNISUIEUINIIYINTT

K26 A1U3AUNITUTIMTIANTAULALAVINGINTS

K27 A3 biosafety bioethics wagnguungduwinaey

K28 Auiaunisaiauinnssukasnindduniadyn
K29 A1U3AUNITRUKAENITUTINITINA
K30 Anu3winviunsiasunUadlutagiu

Attitude

Al vensuaulysiuaznsiasuuas

A2 \38UNARATINLALYINAUANENYUN

A3 msymindsgauAuianssunaznswuLiodn
Ad UHURANATEETTURAEANUSURRYEUABEIAL
A5 NAMAUBANUANATNATIALAEIVIANA

A6 finnefiuazyieusinfudduls

A7 SURAYOUADNUITY

A8 UURmuNnsgIuAIUUaensY

A9 TviruARIIUINABNISITEUSNADATIN

A10 nanlgimalulaglng

A11 silauaguiinvousiontsdoas

A12 ANTHALAATILLAZAINLANA

A13 damzfihuasdudsimanuia

A4 FuRinveusieadusssu Analaeads uazduindey
A15 asgrinfeaunuimindinsairsygnatazdeny
A16 TANMUARATIIATIALTIUTANTIH

119



Skill

[
=] =

s1 Hiedesiiefugrunisdininetiagndoes
s2 denldinatiadasevlagnees

S$3 panuuuLaraALiunITnasdla

54 14 bioinformatics wazinwenaRaialunsuAteym

S5 duATizilazunUgynidegudou

S6 Aeansuaztiiauenauld

S7 pRnULUUNARAMI WeauTAIamalulagdinin

s8 Iiaseailoinenmanslunumaneluladdinmligndoes
S9 AATINUaTAANUNANIIVAADILA

510 14lUsunsu viiewndnsslondvals

s11 deansuaziiausdeyamemeluladansauma

512 dnauerniauaranednualdnusegaiiussansam
513 YheuswAugBuls

S14 MHUNULAZUIINTIANITIATINNG

15 YftRnuluiesufuinislavasnde

s16 ldgunsaiuazansiaillagnsias

S17 99ALUU W0 INARA LA

518 HuwwAngUsEnouM ST innssy
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HAANSNISISEUSTEAUNANGAS
(PLOs)

Knowledge

(Cognitive)

Attitude
(Affective)

Skill

(Psychomotor)

PLO1

UszgniaeRnUILaEnann1snIe
waluladTrnmiloadeassauinnssy vie
wwmanludgmiiugeavnssuuazdeny

1

K1 Aradilugineimans
SITUWIR (@FVInen il WaANd
ARINA1ENS)

K2 pnuFvnluiilowiviulanly
Jaqdu

K3 Arwditugiuma
waluladTinn (Ra%33nen
Faadl Wugenans)

Ka Arwdiiugiumadanssy
NSTUIUNITTINN

K5 Audiiugiunsiiansan
WARERS

o w

K6 nanniskazivalindAgyved
wAlulagdinw

K7 83AA33N19
wAlulagdinn (Rovonalay
W)

K8 89AANIMIAINTTY
NSTUIUNTTINN (FoLanLay
i)

K9 89AAUINTIaNTaUNA
Aang (Rosanuaziiisifi)

Al gausuANilvsiLaynIs
Wasuudas

A2 Sguinaentiniay
Viauanan

A3 psgninfenuAuinngsy
waymMIWALiodsay

Ad UJURNILITUTITULAY
ANUSUHAYBURDdIAY

A5 NANAUDAIUANATIIATIA
wagilvinna

A6 fnzgtiiayyinay
SafugBuls

s1 liedesilofiugiunisdanm
9E19gNABY

s2 enldmatiniiasigila
RN

S3 PRNLUUWATANAUNNT
naanala

S4 19 bioinformatics wag
ANwENRIVALUNITEAT QY
S5 duATziuasAdy g
Fudou

s6 deansuaztiiauonauls
S7 DONUUUNANI Y 138
USIManAlUlagyInIn
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K10 nMseenkuukazysyendly
NITUIUNITVININTEAU
PNEANNTIH

K11 Anu3inuiugicinssuLag
n1suseynd

K12 audamunislinineins
Frnmeensdsdu uazuleune
Aumaluladyinin vise BCG
K13 83AAU3MUNITHRILY
HERS

K14 89RAUIAIUENaNTTY
wagnsUsEYnd

K15 9eAAusmuiglaynis
Uszgnel

K16 89AAU3MUTIETaume
wagn13Ussend

K17 99AAuSAULnTgIY
AR TLaENITVIEDU

K18 11915571 NYMLNY 385554
manAlulagyinn

K19 #anMsmuwinnssuuas
NI

K30 Au3inTiunig
Wasuwdasluilagiu

PLO2

K20 N1508NbUUNISNAADILAY
e 0gUITIVYNIINYNFERNS

A7 SURAYDUABIIUITY

2

s1 lATesiloNugIUMeETINmN
9E19gNABY
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AMRUNTNAABINILNALULAETIN 1N
PANNITNNINYIANEAT LAULEDN AT DINDLAY
WALATMLNE AL

k21 msldiadesiioinemans
ﬁugmuasmﬁmswﬁ

k22 msldiedasiions
walulag¥nnuasinaianig
WATIEA (RNg)

A8 UJURMUNINTFIUAY
Uaondiy

$2 @enldmafiniasigila
anAed

S$3 PRNLUUWAEANIUNT
naaala

s8 l4p3osloinenmansluau
mamalulagdinnlagneies
S9 ATITVLALAAIIUNANTS
naanale

PLO3
THmalulagansaumenasdgyausefivglunis
AUAU AT uazdauasizvivoya eI

K23 mmiﬁ@f’m bioinformatics
wazmaluladfana
K24 M5dnn1steyauazns

A9 TVIAUARLTIUINGABNIS
SEUINAEAYIN
A10 naldwmalulaglml

510 T9lUsHNTU K30LATD9ID
faviale
S11 Aeansuaviauatoya

C v Usziiuna mumaluladansauna
Anuslniwasinunuesliegsiailioinaen
I
oLOG K25 Auiaumseuseny | A1l fulauwagsulinveusneants | S12 diauensdiniUaiwazans

thiausuazAoans UuIAn ATWS wasNANUNS
weluladFnmiugilsfivannuaneaniwilne
wazMwsIngulagetnau nssuszsau uazld
wialuladansaunaliogrunnzauwasd

LaZNITUILAUDNIIVINIG

ERGAR

Snwaldnwseg9lusEaNS AW

Usgdnann

BLOS K26 AUSAUNTUTISIANIG | AL2 LANTnARINARLALLEE S13 vihnusuiugoula

o i w v vo a v o daa uuazaningIns AIILUANGINS S14 MUHULALUIINTINNNT
nunuiugaulugusdmsedaung dany o e

o =~ oy dd . A13 fiangHiuazilu 1A5aN13
SuravausantfitausIarl Mg Ya Iy g

H3IMUTR

PLO6 UfURnumumalulagdinimlaoeng
UnaonsduuazaanAdeaiuiInsgIuN1agIn ey

K27 Au3Anu biosafety
bioethics kagNHnue
Aunndou

Al4 SURPYDUABISESTTY
AUUADANY LATAILINADY

15 UjiRauluvieaujiainis
louaandy
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RREIIERH s16 l¥gunsniuazansiaiila
anAd
oLO7 K28 AnuiiuMsaiauinngsy | ALS asgntinfeunuimiugia | S17 80nUUU viTeasng

K2 wanseandsufagusenaunislunis
AS9ATIALATNAILINUNIUNALLLATTIN N

uaznsneaunstyan
K29 ANU3ANUMSRULAZNNS
USM3G3N9

AaLATUgNILATAIAY
A16 FANUARASI9ETIALT
UIMNTIN

ARl
S18 HuuARRUTENOUNIITY
WINNTIU
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NIANUIN 3 ANTINLAAITIEAYY NU Knowledge/Attitude/Skill

51631 / 993 o & NAAWSN1TEBUSSEAUNANgAS (PLOS)
el .
Lag wueAn U9 PLO 1 PLO 2 PLO 3 PLO4 PLO5 PLO6 PLO7

NUINIVUANE

MN.111 3 (3-0-6) 1 K1

e 1 Al

MN.112 3 (3-0-6) 1 K1

Y1 2 Al

M. 122 3 (3-0-6) 1 K1

\adl 2 Al

M. 135 3 (3-0-6) 1 K1

fandvily Al

w161 1 (0-3-0) 1 K21 K25

UHURN15TINe A8 Al1

1 S9 S12

w162 1 (0-3-0) 1 K21 K25

UHURN5TINeN A8 All

2 S9 S12

M. 172 1 (0-3-0) 1 K21 K25

UjURnisiedl 2 A8 Al1
S9 S12

M. 185 1 (0-3-0) 1 K21 K25
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UuRnsw@nd A8 Al1
iy s9 S12
n.218 3 (3-0-6) K1
IR REGERET
eFans 1
Avrusauluanan
n1.201 3 (3-0-6) K2, K3
'«qa‘mwlm Ad
19.202 1 (0-3-0) K21 K25 S13 k27
UjURn159a A8 All ALl
e 51,52, 59 <12 515, S16
1%.230 3 (2-3-5) Ka, K6, K7, K8, | K21, K22 K24, A9, A10, K25 K26 K27
mhgUjuRng K10, K14 A7, A8 510, S11 Al1l A12, A13 Ald
MFINTTY Al, A2, AG, A5, | S1,S2,53, S8, 512 S13, 514 515, S16
ATEUIUNIT A6 S9
Fanm S1, 52, S3, S5,

6
N%.242 3 (2-3-4) K2, K3 K20, K21, K22 Al12, A13 Ald
Wugmans Al, A2 A8 S13 S15, 516

S1, S3, S8, S9

N%9.251 2 (2-0-4) K6 K23 K25 K26
elulaginm A5, A6 A9, A10 Al1 A12, A13

S6 510, S11 S12 513, 514
N%.252 3 (2-3-4) K2, K12, K13 K23, K24 K25 K26 K28, K29
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NN9ASNATIALAY A2, A3, A5 A9, A10 All A12, A13 A15, Al6
RAUIUIANTTU S6, S7 510,511 S12 S13, S14 S17, 518
NN
wialulagdnim
N%.282 3 (3-0-6) K2, K3 K24 K25 K26
Fuadl A2 A9 A12, A13
S11 513,514
N%.284 1(0-3-0) K20, K21 K25 K26 Ald
UfdRnsTuedl S1,S2, 53,59 A1l A12, A13 S15, 516
S12 S13, 514
1%.330 3 (2-3-4) Ka, K6, K7, K8, | K21, K22 K24 K25 K26 K27
AMINTIUTAL] K14 AT, A8 A9, A10 Al1, S12 A12, A13, 513 Al4
LAYAITUIUNIT Al, A2, Ad, A5, S1, S2, S3, S8, S10, S11 S14 S15, S16
N A6 S9
S1, S2, S3, S5,
S6
19,304 3 (2-3-) KL K2, K3, K5, | K21, K22 K23, K24 A12, A13 K27
Fugimnss K6, K7, K11, S1, 52, S3, S8, A10 513 Al4
K15, K18 > >10
A1, A2
512
%.345 3 (2-3-4) K3, K5 K22 K23, K24 K25 K26
Al AT A10 Al1 A12, A13
S2, S4 S2, 53, S9 510, S11 S12 S13
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Frarsaune

Fnansazlodind
N9.350 2(2:0-4) | 3 | K2 KT A9, A10 K25 A12, A13 K27
InesEuuuay Al S11 All S13, 514 Ad, Ald
IINYFNATIEN S6, S12
o
N%.352 1(1-0-2) | 2 | K2, K3 K23 K25 K27
seidunsivy A2, Ad, A5 A3, A10 All Ald
MOINYAERNT S3 510,511 >12
o
n%.490 1(1-0-2) | 3 | K6, K7 K23 K25
dAunuImg A1, A2 A10 Al1, 1A2
walulag¥inn S5 510, S11 S12
Avsaudenlua1vay 1 lassuitauwnanalulagdananw
n.491 2(06:0) | 3 | K3, K6 K20, K21, K22, | K23 K25 A13 K27
Anenumeg s1, 52 510 All 513, 514 ALd
12 515, 516

19.492 2060 | 4 |KLKLKLKS, | yog K23, K24 K25 K26 K27
TATIULAENg K9, K30 S1,52,53,S8 | A9, A10 All A12, A13 Ald
waluladdinmn AL, A2, A5 510, S11 512 513, 514 515, 516
1 52,53, 56
19.493 3(0-9-0) | 4 |KI3KI4KIS, o1 koo K23, K24 K25 K26 K27 A5

K16, K18 AT, A8 A9, AL0 ALl A12, AL3 Ald
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TAssauiiasma A3, Ad, A6 S8, 59 510, S11 512 513,514 515,516

wialulagaanamn 51,55, 56

2

FyrtsAuiaanluavIuN 2 aniafne

nY.494 1(1-0-2) 3 K2, K5, K6, K18, K24 All Al12 K27

NISLATEUAY K30 Al4

WioUANNIANE A1, A2 S15, S16
S4, S6

nY.495 6 a K3, K4, K5, K6, K21, K22 K24 K25 K26 K27 K30

annaAnen K7, K18, K30 A8 A9 All Al12, A13 Ald Al, A2, A5
Al, A2, Ad, A5 S1, S2, S3, S8, 510, S11 S12 S13 S15, S16 ST
sS4, ST S9

I 1U9AULHBNUBNEIVY

A3.206 4 (3-3-6) 2 K1 K21

\PIIBUNIE A4, A5, A6 A8
S1, S1, S9

A.227 4 (3-3-6) 2 K1 K21

iR ALY A4, A5, A6 A8

nsUsvend S1, 51,59

@.338 3 (3-0-6) 3 K20 S3,S9

NSORNLUUNNT

NPFDIEMITU

WAEns

a = S
'3‘11'1LaE]fWIZJ'JﬂWlﬂI‘uIaEHI'Jﬂ']WQﬁﬁ’mﬂiiﬁJ
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N%.336

2 (2-0-4) | 34 | K1, Ka, K14 k24 K25
dguaauladasLas A2 A9 Al1l
NI
e S6 510, 511 512
V9,337 2 (2-0-4) | 3-4 | K& KIO0, K14 K20, K21 513
, A2, A3
N1IYLNUIA S3, 59
S5, S7
ANSOU LAy
Tutuugy
"9.338 3(3-0-6) | 34 | K2, K7, K12, K24, K25 K26 K28, K29
A3IANT3 K13, K14, K18, A9, A10 Al1 A12, A13 A15, A16
UTNNTTULAZAT
K19, K30 510, S11 512 513, 514 517,518
aevennalulad
Al, A2, Ad, A5,
Tugnamnssy
) A6
YININ
S6
n.376 3(3-0-6) | 34 | K3, K6, K7, K14, K24 K25 K26
AN A2, Ad, A6 A9, A10 A1l A12, A13
DRFNNNITU
* S6 510, S11 512 513, 514
ny.377 1(0-3-0) | 3-4 | K3, K6, K14 K20, K21, K22 | K24 K25 K26 K27
Uuansga Ad, A5 A7, A8 A9 Al1 Al2, A13 Ald
FrInen
51,56 52,53, 59 S11 512 513, 514 515, 516
?Jq(ﬂﬂ’]‘lliﬂiill
nv.478 1(0-3-0) | 34 K21, K22 K25 K26 K27
WAUANIT A7, A8 Al1 A12, A13 Al4
UATIZAEINTU S1, 52, 53, S8, 512 $13, 514 S15, S16
59
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AITUIUNIT

o
N9.487 3(2-3-4) | 34 | K3, K7, K10 K21, K22 K24 K26 K27 K28, K29
wialulagoulel Al, A3 A8 A9, A10 A12, A13 A8 S17
s6, S7 52, 53,59 S11 513, 514 515, 516
v nasnruaalulagyan W
n.326 3(2-3-4) | 34 | K1, K6, K15, K30 | K20, K21 K24 K26 k27
j%‘ﬁl"m""jg Al, A2 AT A0 A12, AL3 ALd, AL5
VUANTOTIY s1 53, 58 510, S11 516
N%.327 3(2-3-4) | 34 | K1,K7,K13, K15, | K20, K21, K22 | K24 A13 Ald, K28, K29
vayulwsuaz K30 AT, A8 59, 510 513 515, S16 517
anWanSua Al, A3, A6 S$2, 53,59
FITUY
1%.328 1(1-0-2) | 3-6 | K1, K2, K3, K4, A2 All A12, A13 K28, K29
Finnssulay K5, K6, K11, $10, S11 513
NARAUINNY K12, K15
AL, A2, A3
s6, S7
N1%.359 3(2-3-4) | 34 | K1, K6, K15, K30 | K20, K21 K24 K26 k27
ASLALANS Al, A2, Ad AT A10 A12, Al3 Ald
wnideaiioide 51 53,58 510, 511 513, 514 515, 516
N%.426 2 (2:0-0) | 3-a | KL K3, K6,K7, 510, S11 All A12, A13
nsmuaulneda K15 s12 513
- Al, A2
s6
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9.449 3(3-0-6) | 34 | K1, K2, K3, K5, $9, 510, S11 512 Al2, Al3

wialulagdnim K6, K7, K11, °12

wazn1sUTUUTe K15, K18

Wugily AL, A2, A6

AV UABNNUINT AN TAUNAAEAT

V%.346 3(03.4) | 34 | Ko, K23, K24 K20, K21, K22 | S11 K25 K06 <28,
mMadgulusinsu A5 AT Al1 AL2, AL 17
meiﬁiaumﬂ 52, 53 S2, S3, S9 S13, 514

FANERNT

n.347 3(3-0-6) | 34 | K5 K23, K24 K26 Ald

fugudunewds AL, A2, A6 A9, A10 A12, A13

dvsutaasau sS4, S5 510, S11 S13

WAAERS

nv.348 3(3-0-6) | 34 | K9 K23, K24 K26

a“:mjf‘ﬁmﬂa AL, A2, A6 A9, A10 A12, A13

HURIALETIEY s4, S5 510, 511 513

wialulagdnim

n1%.549 3(2-3-4) | 3-4 | K5 K21 K23, K24 K25 K26 K28, S17
Lﬂ%mﬁa:"ag Al AT A0 All A12, A13

Whjiagqu 52, 54 52 510, 511 512 513

ABUNILH BT

A nTUTIEN AU

WAARS

.A4T TN | 3 (530 | 3.4 | K5 K9, K16 K20, K22 K23, K24 K25 K26 K27, Ald
TAssatauasiagm Al AT A10 All A12, A13
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SAUNAFAASLT S2, 54 $2, 53, 59 10, S11 512 S13
YIUINIT
AU NFBNNUIAUIANTTUNAAN UNTINTN
nv.318 3(3-0-6) | 34 | K2, K7, K12 K23, K24 All
AsgUIUNA A2, A5, A9 A9
NENYINTTININ
S6 S10, S11
wazn1TUTEYNe
N%Y.338 3(3-0-6) | 3-4 | K2, K7, K12, K24 K25 K26 K28, K29
ANSINNIT K13, K14, K18, A9, A10 All Al12, A13 A15, Al6
WINNTTUKALNIS K19, K30 S10, S11 S12 S13, 514 S17, 518
fenenmalulag Al, A2, Ad, A5,
lugmanvnssy A6
Fanw S6
nY.358 3(2:3-4) | 34 | K2, K3, K6, K7, | K20, K21 K24 K26 K27
maszgndline K18, K30 AT A10 A12, A13 A
WANE LA TAA WAL
Al, A4, A8 S1, S3, S8, S9 S10, S11 S13, 514 S15, S16
UL loERd
S2, S6
99.417 3(2-3-4) | 3-4 K6, K17, K18, K21, K22 K27
ASIATIEI K30 A8 Ald
a ac A3, Ad S2, 53, S8, S9 S15, S16
qAUYRIuaTNIS
R $2,53, 57
Usgliiuay
Janndeved
NARAUDTININ
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nv.418 3(2-3-4) | 34 | K1, K2,K3,K7, | A8 K23, K24 K25 K26 K28
NISHRIUN K12 S1, S2 A9, A10 Al1 A12, A13 Al5, Al6
HANSUNTININ A1, A2, A3 510, S11 S12 513, 514 S17
LAYNITTUTOY S6, S7
AUAIN
v naenluanvn
nv.207 2(1-3-0) | 34 | K3 K21 K24 K25 K26 K27
L‘Vlﬂﬁﬂﬂji Ad. A6 A8 512 A12, A13 A8, Al4
’jLV’lﬁ’]%ﬁWlx‘i@ﬁ S1,S2, 53 S13 S15, S16
YIINYI
n%.256 3(3-0-6) | 34 | K1, K2, K3, K, K24 All K26
Namﬁm‘iﬂiw K6, K7 A9, A10 512 A12, A13
wAlulagyinin AL A2, A3 510, 511 513, 514
‘1/1:0.281 Fuadl 20:04) | 2 | K2 K3
WU A2
1%.306 3(3-0-6) | 34 | K3, K7, K18 K23 K25 K27
Th¥dinen Ad S11 A1l Al4
512
1%.307 3(2-3-4) | 3-4 | K3 K21 K24 K25 K26 K27
a‘%ﬁvlmuaiﬂ:uﬁq Ad, A6 A8 S12 A12, AL3 AL4
ANARIIAUNTY 51,52, 53 S13 515,516
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1%.308

3(2-3-4) | 34 | K2, K3, K12, K21 A9, A10 K25

walulag@inm K14, K30 A8 S11 A11 512
fidla AL, A2 51,52, 53

S6
1%.309 2004 | 4 |K2K3KI8 K21 o7
famﬂaamﬁamq Ad A7, A8 Ald
Fanwluns S1 51,58 S15, S16
iR
nv.316 2 (1-3-4) | 34 | K1, K3, K5, K12, | S9 K24 K25 K26
mniwmwmﬂ K20 A10 Al1l Al2
T:Qmmmig AL, A2, A6 510, S11 512 513
ATAUINITLT <«
U R
529 3(3-0-6) | 34 | K1, K2, K3, K13, s13 K27 K28, K29
ﬁmﬁaﬁfwmjﬁ K15 <17
waznsauduTie v
%.356 2(2:0-4) | 3-6 | K3,K5,K6,K7, | A8 A9, A10 K25 K26, K27
wialulagdinm K16 10 A1l A12
(AN AL, A2, A3 S12 S13

S4, S5, S6
nYy.357 3(3-0-6) | 3-4 | K6, K7, K13, K19 K24 K25 K26 K28, K29
wlumnalulad Al All Al3 Al6
NN S5, S7 S12 s1a S17, 518
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N%.366

' 3(3-0-6) | 34 | K2, K5 K23, K24 K26
fiuguAavia AL, A2, A6 A9, A10 A12, A13
AMUIUINUNN 6 510, S11 513, S14
wialulagaanamn
n.367 3(23-4) | 34 | K9,K16,K17, | K21 K23, K24 K25 K28, K29
NN1IDDALLUVYILUY K30 A7 A10 S17
ABUNILH BT AL A2 52 510

s4
N9.368 N3 3(3-0-6) | 3-4 | K2, K4, K12 S7, S10 S6, S11
ﬂim‘?umi‘uau A2 A3
WanIuiuazAy
Febulu
Qmﬁ’]ﬁﬂiill
Fanm
7/‘“1;369 3(3-0-6) | 3-4 | K5, K16 K23, K24 K26
m‘%aaﬁauaj ) AL, A2, A6 A9, A10 A12, A13
l,i/muﬂj’]il,jaug sa, S5 510, S11 513,514
MNIYLAIBILNBDITU
NI
N%.378 3(3-0-6) | 34 | K3, K4, K6, K7, K23, K24 K25
wialulagnsuan K8, K10, K13, A9, A10 Al1
Jes K14, K17, K19 510 512

AL, A3, A5

S5, S7
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N%.379 1(0-3-0) | 34 K20, K21, K22 K24 K25 K26 K27 K28
UfURNs A7, A8 A9, A10 Al1, 512 A12, A13 Ald
waluladnisuan S1, 52, 53, S8, 510, S11 513,514 515,516
\Jes S9
n%.406 3(3-0-6) | 34 | K3, K6, K7, K14 k24 K25 K26
“%ﬁi‘fmﬂ AL A3 A9, AL0 ALl A12
UNIY 52, 57 S11 512 513
n%.407 3(2-3.0) | 34 | K3, KT K26 K27
walulagdas AL, Ad, A6 b K24 “ A12, A13 Al4
A8 S12

51,52, 53 513 515, 516
NY.416 3(3-0-6) | 3-4 | K7, K12, K13 K24 A1l S13, S14 Al6
uimﬂﬁmﬂj A3, A5 A9, AL0 512 ST
jﬂﬂ’ﬁs{JENLﬁEJL‘IN S6, 57 511
YININ
nv.419 3(2-3-4) | 34 | K2, K7, K12 A8 K23, K24 K25 K26 S16 K28
elulagonmm A2, A5, A9 S1,52 A9, A10 All A2, A13 A15, A16
ﬁW“f“’Lag 6, 57 510, S11 512 S13, S14 S17
LLNAINH DU
n.427 3(3-0-6) | 3-4 | K1, K6, K7, K15, K24 All K26 Ald
a%‘ﬁwmuaxﬂ:ﬁ K30 A10 S12 A12, A13
ﬁ]:l"lﬂ’ﬁ:/iaﬂﬂjimu AL, A2 510, S11 S13, 514
LAYINARNANY S1.56
Nv.436 3(3-0-6) | 3-4 | K10, K19 A10 K26 K28, K29
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NN39BALUU

Al 510 Al3 A15, A162518
zixmumsma 55, 57 513, 514
BINTN
%.448 3234 | 34 | k3 k7 K21 K23, K24 K27
Aludind Al AT, A8 A10 Ald
52 >158 510 515,516
n%.450 2(2.04) | a4 | KIO K19 A10 513, 514 S18
NIIATUANANMNTN A3, Al6 S10, S11
NANAUTNIG S5, S6
Fanm
MAST | 3(234) | 34 | K2,K6,K7,K13 | K20, K21 K24 K25 K26 Al4 K28
mﬂiuiagl,rﬁaﬂam Al AT A10 A12, A13 A15, A16
WaANBFDR S6, 57 $3, 58, 59 510 S13, S14 517
N%.459 3(3-0-6) | 3-4 | K10, K13, K18 K23 K25 K27
Lﬂﬁ“ﬁﬂiﬁf:ﬂ’]ﬂ A3 AL0 Al1l Ald
wialulagdnim sa. 55 $12 515
n.466 2(2-0-4) | 4 | K2 K3, Ka,K7, A9, A10 All A3 Al6
ﬁﬁaﬁ"‘iim K8, K9 510, S11 512 513
wialulagdinmn K10, AL A2
A3, A5
52, 53, S4
ny.467 2(2:0-0) | 4 | K2 K3, KL, K14 K25 K26 K27 Al5
A3, Ad Al1 A12, A13 Ald
S5, S6 512 513, 514 515, 516
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ANSERANTIUY

ANYENENTNS
walulagyinin
n7.486 3(3-0-6) | 34 | K1, K3, K7 K23 K25 A12 K27
QUANNUINEN Ad A9 All Ald
S6 S11
1%.488 3(3-0-6) | 3-4 | K7, K11, K16 K24, K25 A12
v A2, A5
Tassasauay A9 Al1
o o - S6
wiRveIlUsAU 510, S11
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v a

MANWIN 4 HANUNIIVINT (Founds 5 U) vesenasdiSuiavaundngnsuaza1arsdusedn
nangns

1. 599AEN519158 5. Gy Inawus

I:I v saiv yo i o a
Qquﬁiqﬂﬁiiﬂ‘ﬂlﬂﬁﬁﬂqimﬂLLW?iNi%ﬂU‘L!’]‘N']‘U'W]; 1

Chittapun, S., Charoenrat, T. Kongsinkaew, C. (2025) Cycles of freeze-thawing as an efficient
method to microalgal cell disruption. Algal Bioreactors: Science, Engineering and

Technology of Downstream Processes Vol. 2. Elsevier Ltd. United Kingdom. 348 pp.

I:I ¥ s 1 [ [ = =) 1 { a < a ¢
muaiwaiiﬂwumimﬂLLWigmﬁﬁmﬂuanwmﬂﬂanwmzwmmamuﬁaaLanwsauna

online; 0.2

“GRADA” sunscreen Gel-cream with SPF50+ PA++++ enriched with the essence from red
seaweed LNEJLLwéiuﬂquizﬂaméqﬂisawj ITEX'25 (ASIA'S LEADING INVENTION, INNOVATION &

TECHNOLOGY EXHIBITION, Malaysia uaglasusisiamssgnesainnsusznin

“BREWNAE" Herbal kombucha beverage fortified with natural scoby cellulose fiber and
prebiotics, sterilized through heat treatment LN'EJLLWﬂumuﬂszmm?ﬂﬂizawi ITEX'25 (ASIA'S
LEADING INVENTION, INNOVATION & TECHNOLOGY EXHIBITION, Malaysia waglasusneda

ARBENBIINNITUIZNIN

“REAL BLICE” a health beverage infused with the natural energy, nutrients, and antioxidants
of Thai black glutinous rice teunsludLUszNIAAWsEAYE ITEX25 (ASIA'S LEADING
INVENTION, INNOVATION & TECHNOLOGY EXHIBITION, Malaysia LLaﬂéj‘%’UiNi’aLﬁﬂagwmmﬂ

nsUsENIA

The naTUre (T-Scrap): Biodegradable packaging from Trema orientalis scrap woods in
terrestrial carbon sequestration areas LNEJLLWﬂumuUiamm?ﬂUizﬁwﬁ ITEX'25 (ASIA'S LEADING
INVENTION, INNOVATION & TECHNOLOGY EXHIBITION, Malaysia wazlasusnsiainsugnesain

AsUTENIA

“PINEBIOTIC: Low sugar pineapple powder with probiotics” LNEJLLWiiuﬂﬂuUizﬂaméﬂUizawﬁ
ITEX'23 (ASIA'S LEADING INVENTION, INNOVATION & TECHNOLOGY EXHIBITION, Malaysia &

TasussiamtegyesaInnIsUszne
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“GreenTein: Alternative Plant Based Protein Drink for Healthiness” tensluauUsznIn
éﬂﬂizawﬁ ITEX'23 (ASIA'S LEADING INVENTION, INNOVATION & TECHNOLOGY EXHIBITION,

Malaysia wazlasussiamivgnesainnisusznan

“GAIGON: FRIEEND OF AQUARIUM” LNEJLst'IuﬂﬂuﬂizﬂaméqUizﬁwj ITEX'21 (ASIA'S LEADING
INVENTION, INNOVATION & TECHNOLOGY EXHIBITION, Malaysia wazlasusisiamsugmesain

AsUIENIA

L] uneraiddevounanamaivnisidialumnsasivnsivsnglugiudeyangui 2;

0.6

a3uns nedlews s wifig uavgWyn Inenwus. 2568. nsfinwlusinauazanuduius
wosasiunnuslanluausiengia Sareassum polycystum Caulerpa lentillifera waz Gracillaria

fisheri. MIANTIVYN UNINIRLIIYAYUATASIIINTIY TN 44(2).

nAg A3eE wndeyeyn 193 sel wavgUyn INRWUS. 2565. dgIUINeLazISRAMINNIETY

a3 Aurantiochytrium sp. FIKU018 fidsslunananuazludaufinsaldinin. 1nsasineidans

Y5 U7 27(1) unsnes-twweu: T3 27(1): 211-227.

o v A a v 6 aa a ¢ a v ¢ LY
nAg1 A58 nnlaya Wwiysed afll gassudet wesaygn InaWus. 2564. NaveITNIINIT
nmukagnstieINAsieNssAulaves Aurantiochytrium sp. FIKUO18 lW1gideaduusna-
wungludsunsaldnnin. 215819391 ININENREIIVAUATASSIINTIY TN 40(1) NNTIAL-

lguieu: 135-149.

a v a6 a [ 6

A3 eisviaild wndayeyr 1R3yTed gyt Inawus 9Adns Taum nanewa nYiRugana wax

o

(3

saalen VeRne1tud. 2564. N15AAUBALNITIASIZNTUNNGITD9NUNSLUIUNSALATIZLELa-T
Tllalgefumiegesueaniain Nostoc spp. Wwag Thermosynechococcus sp. TUBT-TOL.

NIATINYIMEARSYINY U 26(1) unsau-uwnew: 149-167.

[ unanuidsevdeunansivnisiidiulunsarsivnisseduunnenaiteglugiudeya
AUUsENTA 1.3, WIesilauAnENTINN1TN1TRANANE1dNRY NaNINMIINITHATMY

2M5EITNIVINITENNSUNTISHEUNSNAIIUNIGIBINTG; 1

Kongsinkaew, C., Chisti, Y., Ketudat-Cairns M., Chittapun, S., Pornpukdeewattana, S,
Charoenrat, T. (2025). Fed-batch strategies for growing B-carotene enriched yeast
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Rhodotorula paludigena using untreated molasses. Biocatalysis and Agricultural

Biotechnology. 69, 103750.

Thong-olran, A., Sermsakulwat, S., Napiroon, T., Jaikaew, P., Kongkiatpaiboon, S., Tayana, N.,
Wichachucherd, B., Charoenrat, T., Traijitt, T. Chittapun, S. (2025). Seaweed-derived
bioactives with anti-tyrosinase activity: a potential for skin-whitening cosmetics with in silico

and in vitro approaches. Biotechnology Reports 47, e00910.

Pholtaisong, J., Kongsinkaew, C., On-Mee, T., Chittapun, S., Pornpukdeewattana, S.
Todhanakasem T., Kunyanee, K., Panya, A., Phonsatta, N., Yingcharoen, P., Charoenrat T.
(2025). Natural versus Saccharomyces boulardii self-induced anaerobic coffee fermentation:
Effects on physicochemical properties and microbial ecology, and their influence on volatile

profiles and sensory attributes across roast levels. Food Chemistry 488, 144871.

Chittapun, S., Suwanmanee, K., Kongsinkaew, C., Pornpukdeewattana, S., Chisti, V.,
Charoenrat, T. (2025). Thermal degradation kinetics and purification of C-phycocyanin from

thermophilic and mesophilic cyanobacteria. Journal of Biotechnology 398: 76-86.

Dedvisitsakul, P., Watla-iad, K., Chittapun, S., Charoenrat, T., Piyapittayanun, C. (2025).
Molecular identification of some selected cyanobacteria and their antioxidant activities.

Trends in Sciences 22(2): 8950.

Kankaew, N., Suratit, W., Jonjaroen, V., Khumrangsee, K., Thong-olran, A., Panpeang, K,
Kongsinkaew, C. Charoenrat, T., Chittapun, S. (2024). Enhancement of intracellular
extraction from Oscillatoria okine and the potential use of the extract as a supplement to

fetal bovine serum in animal cell culture. Algal Research 83: 103713.

Thumkasem, N., On-mee, T., Kongsinkaew C., Chittapun, S. Pornpukdeewattana, S.,
Ketudat-Cairns, M., Thongprajukaew, K., Antimanon, S., Charoenrat, T. (2024). Enhanced high
B-carotene yeast cell production by Rhodotorula paludigena CM33 and in vitro digestibility

in aguatic animals. Scientific Reports 14: 9188.

Kongsinkaew, C., Hongphankul, K., Soontornditlert, T., Surarut, W., Sutheerawattananonda,
M., Thitasirikul, P., Pornpukdeewattana, S., Chittapun, S., Panpeng, K., Charoenrat, T. (2024).
Large-scale production of paraprobiotic soy milk in stirred tank bioreactor: A dual-step

fermentation approach. Applied Food Research 4: 100446.
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Chittapun, S., Lomphengthian, K., Amnuaysin, N., Piyapittayanun C. (2024). Improvement of
rice growth and vyield by seedling pretreatment to induce athe artificial coexistence of

nitrogen-fixing cyanobacteria and root seedling. ScienceAsia 50(1): 1-8.

Rodjaroen, S., Chittapun, S., Charoenrat, T., Nuntapong, N., Wetchakul, A., Thongprajukaew,
K. (2024). Dietary supplementation of Aurantiochytrium sp. significantly improved growth,
feed utilization, skin lightness, muscle protein synthesis capacity, and whole-body protein

in juvenile African sharptooth catfish (Clarias ¢ariepinus). Aquaculture Reports, 36: 101986.

Jonjaroen, V., Thinkohkaew, K., Nakseno, B., Payongsri, P., Niamsiri, N., Charoenrat,
Chittapun, S. (2024). Algal cellulose reinforced polyvinyl alcohol composite hydrogel with

controlled niacinamide release for cosmeceutical applications. Materialia, 33: 102012.

Thumkasem, N., On-mee, T., Chittapun, S. Pornpukdeewattana, S., Ketudat-Cairns, M.,
Thongprajukaew, K., Antimanon, S., Charoenrat, T. (2023). Rhodotorula paludigena CM33
cultivation process development for high B-carotene single cell protein production.

Biocatalysis and Agricultural Biotechnology, 54: 102926.

Kongsinkaew, C. Chittapun, S., Piyapittayanun, C., Boonyaratnakornkit, V., Sooksai, S.,
Ajariyakhajorn, K., Pornpukdeewattana, S., Krusong, W., Laemthong, T., Charoenrat, T. (2023).
Enhancing antimicrobial peptide productivity in Pichia pastoris (Muts Strain) by improving
the fermentation process based on increasing the volumetric methanol consumption rate.

Fermentation, 9: 277.

Khumrangsee, K., Charoenrat, T., Praiboon, J. & Chittapun, S. (2022). Development of a fed-
batch fermentation with stepwise aeration to enhance docosahexaenoic acid and
carotenoid content in Aurantiochytrium sp. FIKU018. Journal of Applied Phycology. 34:
1243-1253.

Juijuljerm, R., Vanijajiva, O. & Chittapun, S. (2021). The potential of using akinetes as seed
starters for Cladophora glomerata cultivation: Germination and growth of akinetes under

different light intensities and humic concentration. Algal Research. 60: 102478

[ waeuAdeiilésunsneyansdas; 0.4
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WwIneydnsUng 18774, Tunaanzileu 26 weAdneu 2564)
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N%.207 MATANITIATIENINIIRS 2 (1-3-0) | n%.207 mANANITIATIEINNYA 2 (1-3-0)
IINEN FInen
N%9.256 wanAuvamaluladtinan | 3 (3-0-6) | 11.256 wandugniamalulagdanin | 3 (3-0-6)
V1%v.282 FAL 3(3-0-6) | v9.282 Al 3 (3-0-6)
n%.284 UHURNTLAL 1(0-3-0) | vv.284 UURnIsTILAL 1(0-3-0)
N%.307 @3TINGMAHUGAENS 3(3-2-4) | N9.307 @3TInehaviugaans 3 (3-2-4)
AUN3E AUN3E
1%9.306 13ainen 3 (3-0-6) | N%.306 Li3ainen 3 (3-0-6)
19.318 NFTUINAUNSNENITINN | 3 (3-0-6) | 1.318 nTevIWiAminIneInstiinm | 3 (3-0-6)
waznN1sUsEyns wagn15Useyns
N%.326 #3538 TUALVDINY 3 (2-3-4) | M19.326 @35INUUaTHUALVOINY 3 (2-3-4)
ny. 327 Wyayulnsuazansudnduel | 3 (2-3-4) | nv.327 Nvayulnsuazarsudndom | 3 (2-3-4)
FITUYIR FITUYA
9,329 fiwfietunuinisuaynis 3(3-0-6) | M19.329 RgiflodunuIn1suaznIs | 3 (3-0-6)
ANluTIn AluTin
1%.336 AUARLIAAITHATNEINU 2(2-0-4) | %.336 aUAANINAITLALNAIY 2 (2-0-4)
V19.337 NMINBVNIE ANUTOU WAz | 2 (2-0-4) | 11.337 n1sanumaig ANSeu tay | 2 (2-0-4)
TaLUs TaLudn
%.338 nsangloumaluladuaznis | 2 (2-0-4) | 119.338 N15IANITUIANTINULALANT 3 (3-0-6)
M snAlulagyInm aenanmalulaglugnamnssy

T

%9346 NMIWpUUSLATULTTIETaU | 3 (2-3-4) | vv. 346 MalsuldsunsnTdians | 3 (2-3-4)
WAFERS AUNFAFERS
y1%.307 SuneuIsnsiiansaumea 3(3:0-6) | 10.307 Hugruduneuitdwiviaan | 3 (3-06)
FanSiug JAUNAAIEAS
viv.308 Inemsdeyailesiudmiu | 3 (3-0-6) | nv.308 Inemstoyalosiudmiu | 3 (3-0-6)

wAkuladdIn N

wAlulad TN
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%.357 urlumalulagainin 3 (3-0-6) | 9.357 unluwwmalulagdinm 3 (3-0-6)
1%.358 ﬂ’]ﬁﬂizqﬂmﬁlsﬁmmwwzﬁm 3(2-34) | 9.358 msﬂﬁzqﬂﬂ%’mimmﬁm 3 (2-3-0)
\waauazleNUIlodn wanuagleNuslodnd

y1%.366 inwzaauRumeifionudia |3 (3-0-6) | w366 fuguddvadiniuanuma 3 (3-0-6)
SAUNARIENS wialulagdinw

v%.369 IesoallouazmainnsBeus | 3 (3-0-6) | %369 edesdlouazmadianisiieoui | 3 (3-0-6)
sheedosdmiunsussgnaldauma sheedoaiionunsdanim

wialulagyinw

N%.376 a¥IIN1QAAMNTTY 3(3-0-6) | V%.376 @TIINYIYAFIMNTTY 3 (3-0-6)
N.377 UHURN159887INeN 1(0-3-0) | nv.377 YURn159a¥33nen 1(0-3-0)
GRVIERH] RAAMINTTY

%9.378 walulagnsuandss 3 (3-0-6) | n%.378 waluladnswanides 3 (3-0-6)
n%.379 UuRn1sinalulagnisngn 1(0-3-0) | nv.379 UjURmsimalulagdnisuds | 1(0-3-0)
s Jeos

N%.406 NANSUNIINFAUNTE 3(3-0-6) | V%.406 NAASMNAIINYAUNTE 3 (3-0-6)
%9.407 waluladdan 3 (2-3-4) | n9.407 waluladdan 3 (2-3-4)
N%.426 N13AIUANLALTIID 2 (2-0-4) | n¥.426 N3AIVANLALTITF 2 (2-0-4)
NY.427 @3TINEUATAITIANITUAINIG | 3 (3-0-6) | N11.427 @3TINUMAZNITIANITWA 3 (3-0-6)
Auifieanaanadi Mafuiendnnadia

NY.436 N1TDONLUUNTEZUIUNITNI | 3 (3-0-6) | M19.436 N1T8NLUUNTZVIUNITNI | 3 (3-0-6)
TN T

N%.437 AAINTTULLULNUDAA 3(3-0-6) | 19.437 AEINITULLNUDAA 3 (3-0-6)
%9440 FIENTHUNAFENTANSU 3 (2-3-4) | n%.345 Fransaunadansiagloding | 3 (2-3-4)
walulagdinn

19.448 uingd 3(2-3-4) | vv.448 Fulind 3 (2-3-4)
1%.449 waluladiinnuaznis 3 (3-0-6) | M19.449 walulag¥ninuaznis 3 (3-0-6)
Uuusaiuging UFuugeiuging

N¥.450 NISAIVANAMAIMKERANA | 1(1-0-2) | Mv.450 MIAUANAMAMNKEASMY | 2 (2-0-4)
NFINN NNFINN

N%.459 LAFYNTIUN 3(3-0-6) | N¥.459 LAFUNTTUN 3 (3-0-6)
wialulagyinw wialulagyinw

N%.486 HHANMIINET 3(3-0-6) | nv.486 QiANUINGT 3 (3-0-6)
nv.457 walulaBipdesduuoanesed |3 (2-3-4) | nu.457 welulafindesiuueanssed | 3 (2-3-4)
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N9.467 NMsARANTNUIMENEEARTING | 2 (2:0-4) | N.467 MsFpansaudinermansnie | 2 (2-0-4)

walulagyinw waluladyinw

N9.478 NMTIATIZRAITRIYLAULR 1(0-3-0) | M9.478 WwAlANTIATIZRENSU 1 (0-3-0)

NSLYEN501MNT WagN1IES 1 NERSUN NSTUIUNITTINN

VBIRAUNTE

1%9.487 waluladiouled 3 (2-3-4) | n%.487 waluladiouled 3 (2-3-4)

n.488 lassadanazminfivesiusiiy | 3 (3-0-6) | 1v.488 lassadrauazniidiveslusiu | 3 (3-0-6)

%.492 dunumnamaluladiinin 1(1-0-2) | .490 dunumiamaluladyinn 1(1-0-2)
sredvfdieulaile

N%.206 8% I ludInlszdniu 3 (3-0-6)

%.231 AAINIINT AL 2 (2-0-4)

NY.242 WugAEn3 3 (3-0-6)

n%.243 UuRn1siugans 1(0-3-0)

N%.246 ugAansiudsay 3 (3-0-6

1%.251 walulag¥inn 3 (3-0-6)

N%.252 AANTINATNATIANI 1 (0-3-0)

wialulagaanin 1

n%.308 ¥1Ing1wesilelanasinaluad | 3 (3-0-6)

TN

1%.309 Anulasafen1stinwlunis | 3 (3-0-6)

UURUNI99aTTINeN

N%.316 AUNAINUAENTINNLAY | 2 (2-0-4)

TTUUINT

N%.317 AuUVSgdmSuNITIANTg 2 (2-0-4)

Aauande

9.319 NITARAINLAZNITUTELIU 3 (3-0-6)

NSNYINTVININ

n.332 U uRnisnie 4 (3-3-6)

IFINTIUNTEUIUNTTINN

%.352 se108UnsITemaineans | 2 (1-3-2)

T

v, 359 waduarnsnsiasadode | 4 (3-3-6)

Nv.344 UFIAINTTU 1

3 (3-0-6)
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nv.345 Y URNSAUgIAINTIY 1 1(0-3-0)
1%.349 fugmansuyyd 3 (3-0-6)
%9.353 winlulag¥anin 1 3 (3-0-6)
%9.354 wialulagdann 2 3 (3-0-6)
1%9.355 AANTIUATNATIANIY 1(0-3-0)
wiAlulagdinn 2

VY. 359 WadwaznsnzasLdode | 4 (3-3-6)
N%9.367 NTOONUUUENTIRBUNUADS | 3 (3-0-6)
N1%.368 TIATAUNAPNANTNY 3 (3-0-6)
NISTUNNE

19.416 wedalunsirdnveudenis | 3 (2-3-4)
NN

N.417 wasuangwmalulagdinm | 3 (2-3-4)
9.418 wialulag¥nmausienas | 3 (3-0-6)
WWAsAReU

n.419 U{URN1sawmalulagyinim | 1 (0-3-0)
AIUUATUNAIA R DU

719.438 N15UT¥NBUNTITNNG 1 (0-3-0)
wialulagdinw

19.439 NASIATIALAZHAILN 2 (2-0-4
UIRNTIUNITININ

N.446 TUFIFINTIY 2 3 (2-3-4)
N9.447 WAluladnsTiasauna 2 (2-0-4)
FEns

N%.456 N1TIAN1TVDLAULTIUIANTIN | 3 (2-3-4)
agnedadiy

NY.066 WITOANETINN 3 (3-0-6)
wialulagyinw

N%.476 wAluladnisngn 3 (3-0-6)
nv.477 Y§URnsiwalulagnisvdn 1(0-3-0)
19%.491 Hnauniaauil 1(0-3-0)
%.493 TATINURLAYNI 1(0-6-0)

wAkulagdiniw 1
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N%.494 TATINURLABNNG 1(0-3-0)

wialulagyining

%.495 3psTsunamalulagdinim | 1 (1-0-2)

sredvidieulaild

1%.230 WihgUjuansmadmnssu | 3 (2-3-5)
NSTUIUNITTININ
N%.242 WUgAEnS 3 (2-3-4)
1%.251 wAlulagyinn 2 (2-0-4)
%.252 AT NATIALAZ WAL 3 (2-3-4)
uinnssumanaluladyinw
9 308 walulagdinwilsla 3 (2-3-4)
1%.309 Anulasnfun1stinwlunig | 2 (2-0-4)
UjuRau
%.316 AIUNAINWAILNITINN 2 (1-3-4)
WA IRUINSBIULUR
19.328 Fwinnssunasnaniugiann | 1 (1-0-2)
et
1%.330 IAINTINTUALLAY 3 (2-3-4)
NIZUIUNITNIN
N%.344 WUFIFINTTY 3 (2-3-4)
n%.349 \desilouazmaluladmg 3 (2-3-4)
ADNNAMDITENSUT I TAUNAFIAS
%.350 FIINYITEUVUALTIING 2 (2-0-4)
Fupszidosdy
1%.352 521 08UN15399914 1(1-0-2)
NYAEASTININ
N%.356 INALLATYIN N 2 (2-0-4)
%.359 WwaduasNszasLtede | 3 (2-3-4)
%.367 N1990NLULEUTIRDURIADS | 3 (2-3-4)
919,368 NMsUswiliunSusuaNaLY | 3 (3-0-6)
wazeudatilugnamnssudanm
N%.416 WINNTIUNTIANIVOUEUTS | 3 (3-0-6)

=
BINTN
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6

N¥.417 MTUATINAUVSEUAENIS | 3 (2-3-4)
UszlliunuUan uusNanA e

i

N%.418 NMINAILNANA NI TINNUAE | 3 (2-3-4)
N3TUTBIAUNMN

%.419 walulagTinwaviienay | 3 (2-3-4)
RENaL!

N%.447 FINelATIEaTLasTIensay | 3 (2-3-4)
WAMARSTYITUINTT

NY.066 WIVDANETINI 2 (2-0-4)
wialuladyinw

19%.491 Hnauniaaul 2 (0-6-0)
%.492 TASIURLAYNIS 2 (0-6-0)
wialulagaanin 1

1%.493 1ATIURLAYNI 3 (0-9-0)
wialulagyinn 2

N%.494 A1SIATENAMUNTDOUANAT 1(1-0-2)
Ainwn

%.495 @nnaAnyI 6

nunewme lunsivangasiiiusiedunidu e snisigivilunangsstrdaunsaiisuseduni

MheAntegnINUNIEANNLINNIS WY 5183V UAY 91U 2 WeAn aunsaisusieivniu

wanamslu 3 wein WWusu
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A1ARUIN 6 TLUUNITIALAZATUNANITUTIANAEWSN1SITeuSvaamangAs (Program Learning
Outcomes Attainment)

AMARUINEANTOU WWIN LAENTEUIUNTAMSUNMTInLaEaTUNANITUTIAHAANENIS
\38U3V0IMANENT (Program Leaming Outcomes: PLOs) Ividenanasfiuuuifin Msdansanyiwuy
19NaENS (Outcome-based Education: OBE) Uagsaafuni1suseiuamnImmunseau AUN-QA laglv
mudfy iy nang1udasedndlagnss (direct evidence) Ansaaoudiounduld uagimanis
Usziiulldlunsufuusafmuivdngnsed1sdeiiles amnaas PDCA wieunsdnvimangiu ms
Ufudsauagiamumalusoudaly vl nalnnsiwanstssdulugnismaunuliuusssdundngas
Avualilu vuaedl 8 n1sUsziugaunLaznisuInsauEes (fe 8.1.3-8.1.4 uaz 8.2.2) uay

nuadl 9 szuukaznalamsimuvangns (Yo 9.4-9.5)

6.1 dgnunasnannsanAey

1) M5U3q PLO (PLO Attainment): vnefiassfiuanuansnsa/aussauzvosindnwil
LAAIIUIIANAANSNISUSvRIEnanstulsiasde laefinnsananudngudalssdndlaensau
ffny warlidoyauszneuiiiofiununidesiuvesuaagy

2) nM3Usziliuiuud Nl (criterion-referenced assessment): nangnslinisuseiiu
wuudanast Inefvuninasinuduiafivaau waruszidiufe 3u3n (rubric) 3elnasiunmsg LT
aonAdesiu PLO ileliiAinariniissnsaasanuusssy

3) nMsmusauLasUFUTiBuNIATgIUNMsUSEIEiuNG (assessment moderation): Lilalii
AuABRAdsveINTUszIliulazanANLAa AR DN UTEEY nangnsAniunsmuaeuly
e3vuny edrUiTRnng Taswu waraniafinu ausedueadssazanuddyuesein
Taeransmuasuifuvdngudseneunsussrugan ey vuaedl 8 uaglfifudeyadmiunis
NUNIULALINUHUUTUU TR Al 9

a) mslédayavansundaiioBuduna (triangulation): ndngmslivis ndngudssydng
Tagnsa (direct evidence) waz Mdng1ULTISoN/AT93U3 (indirect evidence) tieifiAsiindode

Y9399a3UN5UT3q PLO Tuszdundngns

6.2 unaslayauazndngu (Evidence Sources)
6.2.1 naNFIUTIUs2ANYLABAS (Direct evidence)
IuAnzuuuasunw/man1sUfoRfiussidudenasiviosuin wu
- nan1sufuAnswasinweluresl§uRnig (Wu wuuasIvaeu/nMsaeul]un)
- T1BNUNTNARDY/TNBNUTLNALA

- TASIUTLAY/1ATIUINY LagNTULEUBNAIIY
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- SIBULATHANTUTEEUINaNAAN YAy
- wiluagauau (portfolio) MigUuutoNasUALATTa (MuATIINEALTRIT AT/
NaNTsu)
6.2.2 NN IULTeB0U/1T93U3 (Indirect evidence)
Ioundeyaasviow/nssuaussausangidiulaaiunds wu
- wuugeunANsnalaLarMsTuTaNsTaULYeinAny) Audinn wavyldUndn
- dolausnuzNgMsInandinIeusn/Anzn TN U IMANgNS
- HaUsziiunsaeulagdndne

- NAALNDUNAUTENINANANISANYI (Mid-course feedback)

6.3 JUINUIATTIUTLAUNGNGAT WAZINAIIINTARTUNA
MANgAshY JUTNINSTIUTEAUNANEATUUY 4 T2aU (52U 1-4) dmunisusediu PLO lag

MUUANTTUAIYDINIT “UT5q” (attained) Wiy sedu 3 Fuly

TAU A1asu1e

(Excellent) | WJuileandn

JeAU 4 UjuRldgnsesasuiiu danududasyge Ansendedn Weulesrnud/iaralddniau uasdearsogns

(Proficient) | YeRanwainidntieenlainsynuasyéfey

eV 3 UURlAgNADwNININTEIU kaRLMRHALENTEUIUNSARLE Jun/nan1sufRegluseAuseusuls &

(Developing) | Wosluslalaiauysal

LA 2 UURldusE uifavnanuasuiiw/ANugnaes faan1sAuuziiegtlngtn wiedesuieivnng/

o

]

AU 1 galivssqunaeitue vieanudnlandnuserinvrd1Aty ddeRanainfinsenuanseddey vseldaunse

(Beginning) | U “ﬁmm%’umau/mmgmﬁﬁmum
WNEWe: NeazBunnmeisne PLO anunsadmuadugusnianiy (PLO-specific rubrics) el

Useiiulenssaussousdadu Insiany PLO2, PLO6 uay PLOT

6.4 I5a7UNANTI5UTTY PLO szauviangas (Aggregation Rule)

1) seauTIgIM

Heaew/uszanusednasunansussanadnsnisiieuiseausein (CLO
attainment) uazAzlUumNIUINdeNlesiy PLO noumdngutszneulussnuna
3673 (course report) wazdniiuanilassaiandmanguiirmuslu anauuan 7
2) 529U PLO: MyUAUVEIANgIU

vdngmsfnmuneivinazAanssuiiu ndngruddndaszdng (core evidence)
Yadusaz PLO lauA 51839 mnu 518391UH 015 Tasenu wazaniafiny wazenaldsnedaun

d' [ LY
ULl UNANGIUUTENBUAUANMLNTEY
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3) 18711N15U559 PLO (NaUifnduma)
dnfnwdiodh “ussg PLO Tetu” e
- pruuugUinan vidngiuddydesedng denadetniunin lddesnd,
3.00 910 4.00 Az
- semsUssduiiduansedfy/smensings (critical items) ladsniwnasi
fvdngasimun (1w lasndsedu 2)
4) n3asUsEaUIW/sEaulnIsAne
vdngmsruInosazveinAnuniiussg PLO 1ede AnmpinlihndFoudioud
NSANY SEUAWMARITEUUATEI kardnriinsn1suulse nieunisinniunaluseu

folu aunalndirvualily vuned 8 (99 8.1.4 waz 8.2) uay wuadl 9 (§0 9.4-9.5)

6.5 AN3194¥aulee PLO fiuunanangiusasziaIasiiauseidiy (PLO-Evidence Map)

PLO GYGRITRELE] uvaaaNg WAL BUsEANY \3asilouszidiy
(core evidence)

PLOT | Uszgndmuiiile lassnuiiiay/laswnddy, 183 | gusnlasenu @enudym-niseenuuy
WU InATTL/ PONWUUNTEUIUNS/Mandel, s | wwame-anuduldle), susnmstniaue
uAteyma UausNaIU

PLO2 | dliunisveaed iden | 983U URNsuAY, NMsUseidiy wuuRsIaEeUTinwrUjURMS, JUINTI89U
WATNAUZ &L Vinwe/M3asuUus, 1aseau NINARBY, JUINATBONLUUNTNARDS

PLO3 | #uAu AN 'ﬁﬂaimwmﬁgwu%’aaﬂamjaw@n%, N | JUINNSAUAULAEENBY, JUSNNNTIATIZY
dunrevidoyariy Ansesiteys, wivazannuddna | deya, ndngrunsliiedesiondva
[T/Al

PLO4 ﬁamﬂm—é’mqwﬁz 189/ unaNy, nsinaue (ne/ JUSNNSWEY, JUSnMsiiaue, Eﬁn?{'a
Teansaumemunzay dangw), donava AN

PLO5 | yinudufiukasyinau lasanungy, UgdRnisuuuiiy, an waimﬁmﬁam”mﬁu, gu'%ﬂmiﬁ’mmﬂu
573 ”‘U;fu Aa/flnau i, wuuUsedufiaea

PLO6 | UfjdRaudasndiy & UTUAMUUABAAEABUTLAY, wuunaaau/lususeseusy, checklist
WYFITU MUNNIFIU | checklist UJURNS, S1891uania/ biosafety, WUUUTELIUITEFTITU/ANL

Hnau SuRAvaU

PLO7 | nseufnguszneums | lassnw/audnnssy, madiauels | susngusenaunis (Aue1-nana-

wagdogaMTINIaiYd | §309, T deniuuInnTTy WUUIIRB9FINA), ATWUUNITUNEUR (pitch)

6.6 UNUIN MU BaLIaUNITAIEUIIY

1) fuszausedIv
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HTINABUANADAAGDITENIN CLO-PLO uazamuasuiuvendosiioussiii/
susnlutenansseiv (course specification) SIUTITIENUNATIEIY (course report) hay
pdngudszdnsvdsiunianisfinm eldlumsasuaaniu vuan 9 o 9.4.1)

2) AMZNIIUNSUIMTNANGAT

#3UNan1susIy PLO seauvidnansegraioslay 1 A1 Savhsnenumanistiney
MANENT/T18UUTEEUAWEA (Program report/SAR) kagdaviuauuiuugsiau niounis
Anpnusanusoufifmualu e 8 (4o 8.1.3-8.1.4) uaz uwan 9 (e 9.4-9.5)

3) ANENTTUNTNIUERULAZUTUTIEUNIATFIUNTTUSEEUNG

mudeuleday UIn warnshinzuuulusednunuiarsgivu]ifinig ey
mm?{ﬁwé’ﬂqmﬁmum wazdnvissnuranismudgeuunangiudssneuniu aeNwan 7
4) F9UL3a1

- SEAUTIYIVY: NAIANITANY

- M3ATUNANITUTTY PLO seRuvidnans: egtieslay 1 A3

- madsadlisudin/Avdii: egnetiestar 1 %t viedulumunasiindngns

ANAUR
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AANWIN 7 ABnangIuEtuayun1TUsIuANAITWAINNTU AUN-QA (Evidence Index)

eIty Avlinang u (evidence index) dnsuatiuauunisussiununInvdngns

AUNTOU AUN-QA Taginunsiansuangudifey wiasdaiu g5uiaveu wagseun1suiuly

Walanunsansivaaudaunduls wazltaulaasaunisanyinsieaulsyant (SAR) saufen1suseiiu

melw/neuen il msdaiiundngrulumanniaduayunisaiiuauny ¥uaed 8 (s

UseiuAMAINLAZNITUTIITANLEEY) wag nuIaR 9 (ssuunaznalnmsiauInangns)

7.1 Tasea3n9ndandng u (Evidence Repository Structure)

HAGWSNSISEUIVRMENENS

swauu YaruIAnEng FINIVANZI/VBULALLENN (A70819)
01 ELO-PLO HAdnSNsISuINAAnTY nanslieny PLO; AnuaennaesiuinnsguiieItes; Toya/xa

dyilduladinude; msennudenles PLO-CLO-NTS

Yszullung

02_Curriculum

Design

nseenkuUlATIas1avangns

LAYEITYI18IU

lAseasmangns; WHUN1SANYY; 183N AYiRenLayngy

a15e (tracks); Waulvs1e3¥/518739NaU-1a

03 Course
Specifications &

Reports

LONAITIEIVILAL TILITUNE

ANSAIHEUNTTTI8IN

LNA153183%1 (course specification); $1897UNATI83Y1 (course

report); JufinmsuTuUTITe3v/uruliulTeein

04 Teaching &

Learning

NM59ANISISUNITAOULAZNNT

a ¥
bIYUZ
Y

WWINNNMTABUVDIMANGAT/S1877; NANFIURINTIUNMTTOUS
(19U active learning, PBL, lab-based); dansdou; “ﬁ'aaﬂamﬂ

FLUUNMIIANSITERS (LMS analytics)

05_Assessment

& Moderation

NsUsERIURARS I ULaY NS
MudaU/UTULEULATEIUNNG

Uszidlu

JUSN; wunsUsEu/mseeendedau (blueprint); f3ee1a
YRADU/TUITUNSDULNST; SIEUNITNIUFDUBATUSULIBY

U INIFIUNTUTELEUNG (assessment moderation)

06_Staff &

Development

BWQWSéLLazﬂﬂiﬁ(fNUWQﬂa’mi

a

ARRA/UTE IR/ Aandieannay; A13eau (workload); WHUWRILN

9

919138578UAAA (IDP); HANFIUNTBUTH/WRUNIYINITUALINTN

3

07 _Facilities &

Support

NINeNTATUAYULALIATIAIN

Uz

el UAns/aunsal/miwenns; seileudfun (SOP); A
Uaendy; nsaeuiiisu/dngesnunIedls; ssuvativayuau

dnsduna

08 Stakeholder

Engagement

nsidusmveiiduladiu

\de

F189UNTUTLYUANENTTUNTNUTNWMENENT; Toyauae

YRLAUBLULIINUNIYIN/LATDTNY; UUTINAIINTINTB/AaNTSUTIU

09 Outcomes

HAANSHAZNAAUNSUDA

NANgN3

F18UNTUTIY PLO; wnsasUdeya (dashboard); Yayanisian
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