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laltlpnin 15 dUanni

1.2 ns3ansAnwiningniau

1.3 n15gURgmUgNAlUsEUUNINIA

il

2. M3ANTUNITUANGNT
2.1 4 - vanlunisaniunisiieunisaou
WA N UU N1 HAS WY N WUU N 2
M fu-narswnsuni
A1ANTSANYIAY AausiauAIIAN B3 SUNAY
AAMSANEIUaTY  AUERIUNNTIAL DINGYAIAL
WY ¥
M $uans - e1fing 1an 08.30 - 16.30 u.
A1ANSANYIN 1 AILALADURINIAL DY WeARINI8Y
A1ANSANYIN 2 ASLAROUSUIIAL DY HuAl

AANSANYIN 3 ALALABY 1B B9 NINYIAY

v Y Y =
2.2 aanvvesdidnfnen
NANGAT WKLY N WUU N1
o & 2 Y] a =~ a & a I3 PR A
1. du5ansAnuszaulIygans luarineimansaunin Imeiamaasinalulad wsoaun au

v q

mngIves MnanTugaudnufdinnuaugnssuNINIsEANANYITUTES

2. JUsEaun15alluNIsy 19 UN A UINYIAIENSNITENNE K309NUIFLNIIUINYTANENT
ANSHENNENT DAV MILNYITD4 penaties 2 T
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ANANURNALALAUUTENAYEIANEINYIFEATNITUINNEY

14



VANGAT UWNW N LUU N2
1. dsansfnusziuUSeyes Tuawivermansgunin Inemansialulad vieanan
auNEgIT8d INanTugaNAN Y TATINUAMENTIUNITNITEANAN I TUTEN
a =

2. 1 uluanuotefuunninendsulsens Iaen1sanenluseauTUAnANEI W.6. 2559 Lazil

AauENURATNFUNUUTENATDIAMINEFNENTNTUNTNE

NANGAT WKLY ¥
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4. nsdllidulumuderimusdrsiulivtusgiugaeitiavenssunisusmsndnans
2.3 Jgynnvaslidausnidn
M ewdhumwisnssemelidivame
¥ v a 3 A
M mnudduadamans/nenmansliiiome
nsUSuilunsSeuseiuauy

= @ =
M Bug @anundndlunsinw)

2.4 nagnslun1sanliunisinaudlelewy/dedrnaveianlude 2.3

IndoUATIINTENANINUTINADUNTT Y

dnn1suguilmatdnlnsiugu i
ASIAUSNNSUBINMN NGB Y NARANTITSUTULNINGIAE LAZNITHULIAN

waumnglvionsgynau yn wiihiin 1fugua Aniieu Tin wuzw wnlEn
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ANUULYUIBVBIUUNNINGIDE UM INYIBYULTAIS
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Aauzliuloveativayununsinwdmiuidnilafesitouvsetdnd
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2.5 ununssuiidauasansamsdnulusses 5

LNU N1 WU N1

2 o Un1sfnen
YUY
2560 2561 2562 2563 2564
ST 1 5 5 5 5 5
U7 2 ; 5 5 5 5
PIpbY 5 10 10 10 10
F1uuiinainazdsanisane - 5 5 5 5
AL N BUU N2
g Un1sAnen
YUY
2560 2561 2562 2563 2564
SV 1 10 10 10 10 10
SUV% 2 ; 10 10 10 10
59U 10 20 20 20 20
F1uuinainazdsanisane - 10 10 10 10
LU U
z Un1sfnen
YUl
2560 2561 2562 2563 2564
SV 1 20 20 20 20 20
SUV% 2 ; 20 a0 a0 a0
U 20 40 40 40 40
S1nufiaaIazduSansinw - 20 20 20 20

16




2.6 QUUIZUIUATULNY

2.6.1 SUUSZUISIETU BRY N BUU N1 AL AU N LUU N 2 (W28:uN)

. . Yauuszaad
888N TITU
2560 2561 2562 2563 2564
ANSTTUIHENNNSANEN 1,200,000 | 2,400,000 | 3,600,000 | 3,600,000 | 3,600,000
3UTIUTU 1,200,000 | 2,400,000 | 3,600,000 | 3,600,000 | 3,600,000

mnews) : AnanAsTsuileunsAnwiiednisinw deau aueiga 1wuddansudilutnisinm

P (A5TSUREUMUIT8 80,000 UINABAUFINUIUNER 15 AU

2.6.2 Usza10un139UUIEUIUTIETNY WY N UL N1 WA WAL A WUU N 2

(WU U M) UTTUIUNITIUUTZUIUSI9918 (BU28:UIN)

. , Yauuszaad
IABENTINTY
2560 2561 2562 2563 2564
1. ARBULNU 111,250 222,500 333,750 333,750 333,750
2. 1daou 125,000 250,000 375,000 375,000 375,000
3. ’336] 120,000 240,000 360,000 360,000 360,000
4. ﬂ?ﬁm‘ﬁ 50,000 100,000 150,000 150,000 150,000
UG 406,250 812,500 1,218,750 1,218,750 1,218,750

Uszanaunmsanldanesronisuantadiaiduku 65,000 unseau nednainsinsieanslude

2.6.2 914 5 Un1sfAnw winAu 4,875,000 UMM MINSA8INUIURAARIULNUSURARNaUN15ANWN

Wiy 75 A agl@windu 65,0000

2.5.3 qUUSTUIUSI85U WU ¥ (WuE:u ) (25,000 fABN1ANISANEI)

. . Yauuszana
FEABBYATIETY
2560 2561 2562 2563 2564
ANSTTUIHELNTSANWN 20x150,000 | 40x150,000 | 40x150,000 | 40x150,000 | 40x150,000
3905185V 3,000,000 5,000,000 | 5,000,000 | 5,000,000 | 5,000,000

e : AnAneAsTsuiumsnwmdednisfnum deau aunlga uldaisuidilutnisiing

11 (ANSISUHEUMNLIF1E 150,000 UMMFABAUFINUIUTER 20 AL)
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2.5.4 UY52010un159uUs 2008518918 LAY U (WU28:UN)

. . Yauuszaa
F88BENTI8TY
2560 2561 2562 2563 2564
1. AMaULNU 243,000 486,000 486,000 486,000 486,000
2. lgane 300,000 600,000 600,000 600,000 600,000
3. ’QJJ?I@ 360,000 720,000 720,000 720,000 720,000
4. ﬂqﬁm% 300,000 600,000 600,000 600,000 600,000
FUTIYINY 1,203,000 | 2,404,551 | 2,404,551 2,404,551 2,404,551

USTUIUAITIUALLBYATIINITINY WU U
1. AMRULNUAITEDU WaNay 12 &Uai @nsending 9 il ¥u ag 750 U = 81,000
X 3 Wau= 243,000
2. AlEey ANANNSANEIaY 50,000 UMM x 6 ANANISAN®Y = 300,000
A1iER A1ANSANYIAE 60,000 UM x 6 AANTANYT = 360,000

4. mAgiuel MANsAnyaz 50,000 UM x 6 AANSANYT = 300,000

91 1,203,000 weUn1sfAnw

2.7 STUUNISANEN

V] wuuduiseu

I -d' QI a 6 [
[ wuunmslnasudedsinitdunan
L uuumslaniud@suns nnuazideswdudondn

a < a e A Y] .

L] wuunmslnanisdidnnsedndiludendn (E-leaming)
[ wuumslnannsdumediun

[ 8u9 (52)

2.8 N15sUlaUNU28NA 183U IaLN15A N TIUS IUTIUNNINGAY
Wulumud o TafunmINgNauULIAIT kazUsen AN INGISUULTAT 1509 NENLNUNLAZ LY
U uRlumsiieuleunhefnseaudndindne (nanwan 9)
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3. nangnsuazanIsdaeu

3.1 ¥ANgAs

3.1.1 ? TUIUNRUWAA LYY

Wéjﬂfﬂﬁ]iLLNu A LUy nl

NANEATUNUY N WUY N2

VANEATWNY ¥

ANgRsiuae 2 Mwumheinsiunaen

wangns Widesndn 36 wilein

3.1.2 lpseaiavangns

vangasiunTIteuazAinviausg Iy iaay

nangasiuNsAnuAuAINdaTEUAAN Y NUT I LRLLAY

\neual As. nANgATUTUUTI W.A.2550
a19u 319115 W.A.2558
ﬁ LAY N LAY N LN U LAY N LAY N (AR
Luu N 1 LUu N 2 Luu Nl | uun2
1 | 9us7e391 (Course work) 1y - 12 30 - 24 30
Uoyni - - - -
1.1 s7e3v1dsAu ldesnin - - - - 9 12
1.2 s1e3vden Lidesnin 15 18
2 | Anendinus laideani 36 12 - 36 12 -
3 | MsAnwAUAINDESY 3-6 - - 6
4 | srevnderuldiduniiein - - - 5 5 q
wieinsIunaeavangss idesndn 36 36 36 36 36 36
3.1.2.1 IAS9E3NMANGATUNY N LU N1
IUUMUENA  SIUARBANANGAT Lidesndr 36 wideda
n.Mednus 36 WU2enn
422551 INYITNUS 1 WHY N WU Nl 9 NUIAR
Thesis 1, Type Al
422552 INGITNUS 2 WKW N WU N1 9 NUIAR
Thesis 2, Type Al
422553 INYITNUS 3 WU N WUU N1 9 WA

Thesis 3, Type Al

19




422554 AINYIUNUS 4 WaU N WUU N1
Thesis 4, Type Al

. s1e3vdeduliiumiaeiin
422510 s UTTIReMaImemansaunIw

Research Methodology in Health Sciences

422595 duaun 1
Seminar 1

422596 AUy 2
Seminar 2

3.1.2.2 IAS9E3NMANGATUNY N WUU N2

IUUMUENA  SIUARANENGAT Laidfaandn
fl. 91U laitounin
1.1 sne7vUsAu laidaenin
1.2 sng3vden laidaenin
9. nerdwus laitounin
A. se3vUsAulditunuleina lsitfosnin
422510 seeUITITemaInemansguam

Research Methodology in Health Sciences

422595 duun 1
Seminar 1

422596 duun 2
Seminar 2

3.1.2.3 1AS98319M8NEATUHY Y

UUNULAN  SIUARBANANEAS lsitfosndn
. U518 lsifiaeindn
1.1 sneivvsAu laidaenin
1.2 5797394800 laideani
9. NMSANYIAUASNDETY lsitiosnin

20

35
24

15
12

35
30
12
18

nUIAR

ENn

3(3-0-6)

1(0-2-1)

1(0-2-1)

wUBNA
WUWAR
WU
nuwAn
WUWAR
WUBNA

3(3-0-6)

1(0-2-1)

1(0-2-1)

“ni2enn

“nu2enn

NUIYAR

PUIBAR

“ulena



. s1g3vvsaulsitiuniaein

3.1.3 578991

(1) s lunuInfnge

LHU A BUU N1
Anendnus
422551

422552

422553

422554

sngAvUsauldituniiein

422510

422595

422596

LNU N BUU N2

1.1 5193%1U9AU

422511

422594

Tidaenin 5
U 35
WHIINUS 1 LHU N LUU Al 9
Thesis 1, Type Al
WHIINUS 2 LHU N LUY A2 9
Thesis 2, Type Al
WNPIUNUS 3 LKW N WUU N3 9
Thesis 3, Type Al
WPIINUS 4 LKU N LUU Nd 9
Thesis 4, Type Al
5

selguiTidenaInemansavnin
Research Methodology in Health Sciences
duun 1

Seminar 1

duyun 2

Seminar 2

laidaenin 9

MYIMARSNTUNNETYTUINIT

Integrative Medical Science

Wtelagiumadngrmaninisunmg

Current Topics in Medical Science

Tmasnisewivlaivmilenasalul

422513

I ad

Cell Biology

21

Yd8nn

Mnienn

PUIBAR

PUIBAR

PUIYARN

PUIBAR

ni2enn

3(3-0-6)

1(0-2-1)

1(0-2-1)

“u2enn

3(2-3-5)

3(2-3-5)

3(3-0-6)



422514 Fuadl wadInewasIneluana 3(3-0-6)

Biochemistry, Cell and Molecular biology
1.2 59939880 Lidesndn 15 wnioeda

Tmasniseuanseivsasnaluil

a

266501 FIneseAuluanaganaunsd 3(3-0-6)
Molecular Biology of Microbial Cells

266502 CETOVIREEICIAIER 3(2-3-5)
Advanced Microbial Physiology

266503 wataluwIden1naTinenasiainenseauliana 3(2-3-5)
Research Techniques in Microbiology and Molecular Biology

266504 WUBLRNIEN1aTIINeN 3(3-2-1)

Selected Topics in Microbiology

266505 YINENUTEYNA 3(2-3-5)
Applied Microbiology
266506 Yrasaune 3(2-3-5)

Bioinformatics

266507 RYIINLINIIN MWBUITUI 3(2-3-5)

Quantitative Predictive Microbiology

v
a6 v

266508 WugAansaunIdTuge 3(2-3-5)

Advanced Microbial Genetics

266509 ANUUADANENIDIMNTATURAUNTE 3(2-3-5)
Microbial Food Safety

266510 WeNssELIaLagI iR ssyaulianalsafiaee  3(2-3-5)

Molecular Epidemiology and Evolution of Infectious Diseases

266511 RYIINEINNNITUINNEY 3(2-3-5)
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266512

266513

266514

266515

266516

266517

266518

266519

266521

266522

266523

266524

266525

266526

655662

266528

Medical Microbiology

8T IINEINNNITUINNEITT 3(2-3-5)
Diagnostic Medical Microbiology

RYIINENATITUAVALFVIAUIA 3(2-3-5)
Microbiology for Public Health and Sanitation

e iAuiutugs 3(2-3-5)
Advanced Immunology

Tdaimemnansunnduas 3(2-3-5)
Advanced Medical Virology

WUATLTEN N TWNNETuga 3(2-3-5)
Advanced Medical Bacteriology

'iﬁwmvmﬂml,wméﬁﬂguqa 3(2-3-5)
Advanced Medical Mycology

Aowewalulagnensunng 3(2-3-5)
Medical DNA Technology

YA ING 3(2-3-5)
Microbial Forensics

a¥ImeIn1sUUauLEe 3(2-3-5)

Microbiology of Wastewater Treatment

welulag¥inmgaunsd 3(2-3-5)
Microbial Biotechnology
waluladieuledaindunidiuas 3(2-3-5)

Advanced Microbial Enzyme Technology
NIRSAYARAUNTE 3(2-3-5)
Microbial Cell Immobilization
wiAlulagyinnueaflulLuaaisey 3(2-3-5)

Actinobacterial Biotechnology

wialulagTanIng, 3 (2-3-5)
Fungal Biotechnology
Wugeansluanawuaiise 3(2-3-5)

Molecular Bacterial Genetics

WATIUNINAFOURAENMTUSEAUAMAMTBIUUANMT  3(2-3-5)

Standard of Testing and Laboratory Quality Assurance
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266529

266531

266532

266533

266534

418571

418572

418573

418581

418582

418583

419513

419514

419515

419516

weluladtnmamasmadniugs
Advanced Microalgal Biotechnology
Tnefing1qdunse

Microbial Ecology

RPN IWANTE

Pollution Microbiology
MseeyuarnsIdeLaaENA9AYIE
Microbial Degradation and Deterioration
ANUVAINAAIENTINNYDIAUNTE
LAZAMUFURUSITRI TUINIT

Microbial Diversity and Phylogeny
FATALIIINGUANANNTUINNEY
Medical Biochemistry and Molecular Biology
FAATNNITUNNGTIYTUINIT
Integrative Medical Biochemistry
WoANATIN T AALNIIAITUING

Selected Topics in Medical Biochemistry

IS IS IS d
Fupinalulagmuguainiazen

Biochemical Technology for Health and Medicine

FupnalulagiunIsNens gaamnssy

WAL ELLINADY

Biochemical Technology for Agriculture, Industry

and Environment

L4 U a a a
MvoAnasINSTIATmAlulad

Selected Topics in Biochemical Technology
Ufuinismeinarmansvesssuulnaisy
Anatomical Laboratory of Circulatory System
Ufuinsmeiniaransvassuunauile

waglAsansean

Anatomical Laboratory of Musculoskeletal System

Ufuinismeiniamansvesssuumasiumela

Anatomical Laboratory of Respiratory System

UuRNsNeIniamansvasssuutuitedaaniy

Anatomical Laboratory of Urinary System

24

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6)

1(0-3-1)

1(0-3-1)

1(0-3-1)

1(0-3-1)



419517

419518

419519

419522

419523

419524

419534

419535

419536

419541

419543

419544

419594

419525

419526

421521

421522

UURNIINEINIAAIERSUBITTUUE 08BN 1(0-3-1)
Anatomical Laboratory of Digestive System

Ly

U UAnsmeIniamansvesszuuauiug 1(0-3-1)

Anatomical Laboratory of Reproductive System
WNMNITENMInIAMans 3(2-3-5)

Research Methods in Anatomical Sciences

LAFYINY1VDITEUUUTZRN 3(3-0-6)
Neuropharmacology
Uszanmadl 3(3-0-6)

Neurochemistry

sEULAUTUGHasATATIEN SIS 3(2-3-5)
Reproduction and Assisted Reproductive Technique
qansIABLannIau 1(1-0-2)
Electron Microscopy

NMTAATIERAINNINITIVY 1(0-3-1)
Image Analysis for Research

watian1sduiludalaiadl 1(0-3-1)
Immunohistochemical Technique

ANNTINYVBIUY WY 2(2-0-4)
Human Embryology

Uﬁﬁ’aﬂ'ﬁl,wmﬁmmaél,t,azLﬁf@L% 1(0-3-1)
Cell and Tissue Culture Laboratory

uyweLgmaAn g 2(2-0-4)
Advanced Human Genetics

vatagtunnaniginiaeans 1(0-3-1)
Current Topics in Anatomy
NSENYTINBENTADUNIAEINIAAEAS 3(0-6-3)
Anatomy Teaching Practice
NNSHNTINYENTINYNINRAGINAFIERNS 3(0-6-3)

Gross Anatomy Research Practice

a35Ineszuumgla 3(2-3-5)
Respiratory Physiology

dTinenszuule 3(2-3-5)
Renal Physiology
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421523

421524

421525

421526

421527

421528

421529

421530

421531

421532

421533

421534

421535

422520

422522

422526

422527

A3TINYITEUUNINAUDINN T
Gastrointestinal Physiology
d3vIensyuusenlive

Endocrine Physiology
Uszaminemansiiugiu

Basic Neuroscience
@3TInensrUUvaenRendeUsEend
Applied Vascular Physiology
daTIneIszvUlaLayvaonideon
Cardiovascular Physiology
A3TINY1VOUYAR

Cellular Physiology
dvienliivesteslesou
Electrophysiology of lon Channels
@39IngINseann dImeldeUszand
Applications in Exercise Physiology
A39IN81UBIANNTINAL N1 TV AR
Physiology of Aging and Rejuvenation

Laswingussendiuguainiagnisiinlsn

Applied Nutrition Science in Health and Disease

nslddninnaoIuaraTIIIUTTUNS TR
Use of Laboratory animal and Animal Ethic
1AT99UIBNETTING

Research Project in Physiology
mﬂﬁﬂmﬂlfuaa‘%mm%’juqa

Advanced Cell Biology Techniques
Adosilensingmanitugs

Advanced Scientific Instrumentation
ilvadlUsiuuarlusilodaddugs

Advanced Protein Chemistry and Proteomics
lUsfiteanunisiialsn

Proteases in Human Diseases

wialulagadsniaunduiugaans

Modern Technologies for Pharmacogenomics

26

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

2(1-3-3)

5(0-15-7)

3(0-9-4)

3(2-3-5)

3(3-2-5)

3(3-0-6)

3(3-0-6)



422528

422529

422532

422533

424501

424502

424503

424504

424505

424506

424512

424513

waasuiLlaoguA nazNsinwlsa

Stem Cells in Health and Therapy

P lumnaluladnianiswung
Medical Nanotechnology

Fuplvesdedyyrunsluwaduaznisaiuay

Biochemistry of Signal Transduction and Regulation

NSNS ALYAANIINYIAANTNITWNNE

Cell Culture for Medical Sciences

UsARINGUTINITNARD
Experimental Parasitology
n1InTI93taduA LU ARV
Diagnosis of Parasitology
Tnamlinelagszuningvessan
Ecology and Epidemiology of Parasites
pruUsARINYN
Molecular Parasitology
Inenidufusonisindousin
Immunology of Parasitic Infections
Witeriuain1sUs@nine, 1
Current Topic in Parasitology |
NUBUNYITINGINNAITUNNE
Medical Helminthology
TUslag e mensinng

Medical Protozoology

27

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(1-6-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)



424514 YSANINENLTIAFLN 3(2-3-5)

Clinical Parasitology

424515  @UANEIMINITUNIE 3(2-3-5)
Medical Malacology
424521 AgInemMNITunmneg 3(2-3-5)

Medical Entomology

424522 YALAENIIAIUAN 3(2-3-5)
Mosquitoes and control

424523 wiadanaesluRnisaunginen 3(1-6-5)
Laboratory Techniques in Entomology

424524 d@NYINe 3(2-3-5)
Forensic Entomology

424525  YNTUIT VIR IVIVENNITUNNY 3(2-3-5)

Taxonomy of Medical Arthropods

newe) TananunsaidenseuseinseauUiyainlundnansduvesarinineitedaslasu
< & =
ANUWAIUYDUIINDINTENUINY
a a 4 Y J 1 a
IS Lidaenin 12 wiwin
422561 WNPITANUS 1 LAY A WU N2 3 N8N
Thesis 1, Type A2
422562 NPIUNUS 2 KU A WU N2 6 N8N
Thesis 2, Type A2

422563 ANYITNUS 3 WA N WUU N2 3 PUILAR
Thesis 3, Type A2

sgAyUeAulitumitein 5 aVelht
422510 seleUITITeMaImeImEnSEUA M 3(0-6-3)

Research Methodology in Health Sciences

422595 AUy 1 1(0-2-1)
Seminar 1

422596 U 2 1(0-2-1)
Seminar 2
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LN U

1.1 5193%1U9AU laidaandn 12

422511 MYIANTNITUNNEBIYTUING
Integrative Medical Science

422594 talagiumaingnmansnisunngd
Current Topics in Medical Science

422520 wpailevnsinenmanitugs

Advanced Scientific Instrumentation

a a a a = o &
La@ﬂLiﬁJ‘UiWEJTU'fLWTU']W‘Uﬂﬂﬂfﬂ@‘lﬂu

422513 NN
Cell Biology
422514 el lwadIneasdIneluana

Biochemistry, Cell and Molecular biology
1.2 5183¥188nN laiffoandn 12

WidnSeuseividenseroluil
422534 nsian1steyadmiunudfenenuingrmansnisinng
Data management for medical science research
422535 Wﬁzswﬁ’ﬁgzﬁaLLazﬂ{]MmaﬁLﬁ'mﬁﬁwmmam%qsumw
Health science act and law
422536 nsUseiuRuAmisU URNS
Laboratory quality assurance
422537 N19398INUY TN
Routine to Research
wazliiandendeusedvidonsiuau 5 wiaein Tnadenansedvswislui
422522 wilvadUsiuuarlusilefaddugs
Advanced Protein Chemistry and Proteomics
422526 lUsAtoaiunsiinalsn
Proteases in Human Diseases
422527 wialulagadiglndaunduiugaans
Modern Technologies for Pharmacogenomics
422528 wadduiudaieguninuagnisinulse

Stem Cells in Health and Therapy

422529 Plumaluladnieniswnme
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3(3-2-5)

3(3-2-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

NU28nH

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



Medical Nanotechnology

422532 Fualivesdedynrunisluwaduaznisaiuny

Biochemistry of Signal Transduction and Regulation

422533 ASINLLRLYAAN NI FAANTNTUNNE

Cell Culture for Medical Sciences

ANSANEIAUAIDETY
422564

422565

sngAvUIAUlsitunlein

422510

422595

422596

lsidaenin
ASANYIANAINDETY 1
Independent study 1

ASANEAUAIDETY 2
Independent study 2

seAlguiTidenaInemansavnin
Research Methodology in Health Sciences
duun 1

Seminar 1

duln 2

Seminar 2

3(3-0-6)

3(2-3-5)

u2enm

NUIYAR

WUILAR

28R

3(3-0-6)

1(0-2-1)

1(0-2-1)

UUELUG  DEANEIUNTOLEBNSEUIIEIBNEDNTEAUUS NN UNS NER DUV BIANVIV NIV
NRUBLYAIR ey 3

Toe lasUAMUTAIUEDUANNDIATINUTNEN
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3.1.4 WAAIWAUNISANEI

3.1.4.1 uWu n wuu nl

422551

422510

422552

FUUN 1
= v
NANTSANYIAY

INUTNUS 1 Wi N WUU N1 9 KUIYAR
Thesis 1, Type Al

seleuisidemainemansavan (dumdedn)  3(3-0-6)
Research Methodology in Health Sciences (Non-credit)

59U 9 Mu2enR

MAnsAnyIUane

INU1TNUS 2 WHU N UU N1 9 BULAH
Thesis 2, Type Al
59U 9 %uU28nA
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422553

422595

422554

422596

PUUN 2
= v
APNISANYINY
ANYITNUS 3 WU N WUU N1
Thesis 3, Type Al
funwn 1 (altdunuiein)

Seminar 1 (Non—-credit)
37U

aamsAneUane
IWNYNINUS 4 UKU N WUU A1
Thesis 4, Type Al
dunw 2 (idumiein)

Seminar 2 (Non-credit)

EIELY

32

9 ¥R

1(0-2-1)

9 #98nA

9 BUIBNA

1(0-2-1)

9 uNA



3.1.4.2 WWYU N WUU N2

422510

422511

422594

T 1
A1ANSANEIAY
seleuIsidemaimenmansguam (idunidiein)
Research Methodology in Health Sciences (Non-credit)
MEIPNANTNITWANEBYTUING
Integrative Medical Science

tatagiumaingnmansnisunng

Current Topics in Medical Science

Tmasnisewivlaivmilenasalull

422513

422514

XXX5xx

XXX5xX

422561

FIINGVDULAR
Cell Biology
AL wadInearTIng1luana

Biochemistry, Cell and Molecular Biology

594
FUUN 1
=
n1AnNsAnwIUang
Faen

Elective Courses

¥ aen

Elective Courses

a a s

WIWYINUNUT 1 WHU N LUU N2

Thesis 1, Type A2
37U

33

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6) %39

3(3-0-6)

9 uNA

3 weAe

3 weAe

3 WUIYNe

9 Mu2enH



422595

422562

XXX5XX

422596

422563

JUUIN 2

NANTSANEIAY

dunwn 1 (lddunmein)
Seminar 1 (Non-credit)
WNGNUS 2 KU N LUU N2
Thesis 2, Type A2

Juden

Elective Courses

EXEEY

JUUIN 2

=
n1ANISAN®YIUaNY

dunwn 2 (Widunuiein)
Seminar 2 (Non-credit)

ANUITNUS 3 WAL N LUU N2
Thesis 3, Type A2

EIEEY
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1(0-2-1)

3 BUIBAR

3 ®UYAe

6 hUBNA

1(0-2-1)

6 NUIBNR

6 Mu2enH



4.1.4.3 WU Y
FUUN 1
AMANSANYIN 1

422510 seleuITidemaimenmansguam (dduniiedn) 3(3-0-6)
Research Methodology in Health Sciences (Non-credit)
422513 FYINY1VDUYAE 3(3-0-6)
Cell Biology
%30
422514 el wad ezt TIiveluana 3(3-0-6)
Biochemistry, Cell and Molecular Biology
XXX 31679 L80N 3 efn
Elective courses
574 6 wu2EAn
T 1
aAnsAnEd 2
422594 detagiumaingimansnisunme 3(1-2-3)
Current Topics in Medical Science
422520 m‘%'mﬁ@mﬁwmmam‘%uqq 3(2-3-5)
Advanced Scientific Instrumentation
XOOXX A uden 3 NU2EAn
Elective Courses
9 e

374
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422511

422535

422536

422595

422534

422537

FUUN 1
AANSANYIN 3

MYIAEARSNTUNNETIYTUINIT

Integrative Medical Science

nsianisteyadmiunuddenenuinermansnisinng

Data management for medical science research
nsUseiuRuA misU URNS

Laboratory quality assurance

EIELY

FUUN 2
A1ANTSANWN 1
duywn  (ladundiein)
Seminar (Non-credit)
nsdansdeyadmiunuidememiingrmansnisunmd

Data management for medical science research

ANSIFYANNINUUTEAN

Routine to Research

EREL

36

3(2-3-5)

3(2-3-5)

3(2-3-5)

9 28nn

1(0-2-1)

3(2-3-5)

3(2-3-5)

6 Mu2enH



JuUN 2
= a
AMANISANYIN 2

422596 duuwn 2 Qaddunuaenia) 1(0-2-1)

Seminar 2 (Non-credit)

422564 ANSANYIAUAIDATE ] 3UU2EAR

Independent study 1

59U 3 Mu28nn
FUUN 2
AANSANYIN 3

422565 ASANEIAUAIDATS2 328N

Independent study 2

59U 3 BUQ8NA
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3.1.5 A1D5UIYS183U

a

266501  VIvesyavluanawadadunId 3(3-0-6)

3

Molecular Biology of Microbial Cells
1A59E 1AL TNTIVOUYAS 1ATVBALAT LUIAANNYIINeNTEAULIANANUIY TYINeN

szaulananavosdu uasiluy MITaIUUROUE MSEENIBVRIROUL LasNTZUIUNISTOULINR

BUle NIzUIUNISneRsHawazNIzUIUNSHUaTHA SunnsensEninegausduaziwadid 1 Fian

saumnA mAlANTVIneTlana virulain1aadiine

Cell structure and function, cell cycles, concepts in basic molecular biology,
molecular biology of gene and genome, replication, DNA damage and repair, transcription and
translation processes, host-pathogens interaction, bioinformatics, molecular biology
techniques, perspective in microbiology.

266502 a3TIneqAunIStugs 3(2-3-5)
Advanced Microbial Physiology
Boatagtuiertuaisinendugavosgiunidmeinudduessiuagnissaududy

1A59a519709988 TINFNY WUNUBATURAZNITAIVAN NITATUANNITIITYLALIATVDULAT N1THIA

[ IS

anwagn1dugIu MIURsuwlassUasimunisiussauliana ssuumssudsdyaindnnim

Recent aspects of advanced microbial physiology in biosynthesis and assembly to
cell structure, bioenergetics, metabolism and regulation, regulation of growth and cell cycle,

morphogenesis, differentiation and development at molecular level, and biological signal

systems.

266503 wAtAlLLATENINATINe LA TIINeNsERUliLang 3(2-3-5)

Research Techniques in Microbiology and Molecular Biology
wann13 e leuds waensRnUJURmatianieqadineuasiineseauluanaty

Tty waeililuauidenagadaine

Principles, methodologies and practice of microbiology techniques and current
molecular biology, as well as those used in microbiology researches.
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266504  UR@NIENINATIINEN 3(3-0-6)
Selected Topics in Microbiology
ideihaulalumegadiiven  Aflenuduiusiunmsininendnusvesddndunis

e visednansenulumgnisaidagtu Inpasinswdsuudasindelaluwiazniansinm

Interesting topics in microbiology related to specific student’s thesis or having

the current impacts; different topics in each semester.

266505  a¥INITENA 3(2-3-5)

Applied Microbiology

YIUINITOIAAIINININTATIIMYUNDNTUTEYNALTAIUEINIT @AAINNTTU NTNYAT
FIWINADN AT TUNARNUY KAZNITHNNEY FINTIAIUUABASENINTININ STUVLINIFIULAZ N TUTE Y
AR URNS

Microbial integration of knowledge in applications of food, industry, agriculture,
environment, alternative energy production and medicine including biosafety standard and

quality assurance laboratory.

266506  TyansauwmA 3(2-3-5)

Bioinformatics

NFAUAUKALTIVTINTBYANTINN NFIATIwNTeYa MaUSeuiisutaya nuenfe
welulagansauna iienisiludssyndldluniseeniuunisnaaes n51938998e Anwiauduiug
VIAHFINNMIIUTNTTU UazduY

Biological data and data collection, data analysis, data alignment, information
technology applications in experimental design, laboratory diagnosis, genetic relationship of

organisms, and other aspects.

266507  aTIINYINTVIUILTIUTU0 3(2-3-5)
Quantitative Predictive Microbiology
NSYIUNYUTIURAUNISIWTIIUINNTIUIENITIT YAz g ANTIUNVRIRa UMY

szuvinmismsuazszuuinmidug mssenuuunsvaass Msdansteya msairauudiassves
nsasiulawazn1siateveaunsd JeymussaianuliiiueukasAanuiuwlsves
LUUTaes LUUTABIvRITEEzNAINTIN W Uszndliluudiassuaziaiealionsmauu

HunIddUinalunisianisanuvasadslusimswayseuuinaigiunIgn1NELINdeNwAE NTNYAS

q
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The discipline of quantitative microbial ecology from the predicting growth and
behavior of microorganisms in food and other ecosystems, experimental design, data
processing, the building models of microbial growth and inactivation, the problem of
uncertainty and variability in models, 40odeling lag-time and the application of models and
other quantitative microbiology tools for food safety management and environmental and

agricultural microbial ecosystem.

(%
a6 v

266508 WUGANENTYAUNTETUGS 3(2-3-5)

Advanced Microbial Genetics

€

Ly

TUIMARSYRIRUNTITUGIANUNITAUATIZY N1TUAAIDEN LAXNITAIVANNITUARNIBEN

9 q

V938UV UNITLUTEAULILANA NTTUIUNITNAIUATIING] KATN1TNOUAUBIVBIYAUNT IR
AN13LINADY

Advanced microbial genetics on gene replication, gene expression and regulation
at molecular level, physiological processes and responses of microorganisms to environmental
conditions.
266509  ANUUABAAENI0MNTINUIFUNTE 3(2-3-5)

Microbial Food Safety

ﬂﬁ‘u‘ﬂ%&ﬂu%ﬂ%’ﬁ ATINTUA NTUNTNTLANY NSIEYVDIBINT NIIAIVANBINIT T8UU
HACCP n1sgunivnaemsuazlsmommaiduiiy

Microorganisms in food, classification, distribution, food spoilage, food regulation,

HACCP system, food sanitation, and food poisoning.

266510  AensszuiakazIiauinisseauluanalinfiniie 3(2-3-5)

Molecular Epidemiology and Evolution of Infectious Diseases
N13ANYILTIINEINTIT52UIAT0ILIARALE TIuDINITAAL NI AT LdI Ay NI9

dnunvemansuazlsnsuandndnansenuwaznisussendldmetiaseauluananviuade Tmuinis

1 s

seAUlIaNa ame NSUNINTEABWD kazn1sAuaNlsARnenlnNddydogun ey LdLay

[ 13 adad v ca o

dnd nanguiwaznialjiivesnalian1e@iingrseauluanarainuaigd siugmansiinuinis
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A adoy o & = & al a ¢ v v
ﬂ'ﬁLa@ﬂ’Jﬁ'ﬂ@‘UqLLUﬂLSU@Vl'NﬂIu‘lVlUV]L‘VT@J']%?'@J ﬂ'ﬁ')l;ﬂi']%%%@ﬂua MsuUana wagng LLﬂ{jny‘Vi']

Epidemiological studies of infectious diseases including infections of veterinary and

zoonotic significance, the impact and application of modern molecular techniques, molecular
evolution, etiology, transmission and control of infectious diseases that are important to human
and animal health, theoretical and practical aspects of various molecular biology methods,
evolutionary genetics, appropriate selection of genotyping, data analysis, interpretation and

trouble shooting.

266511 ATINYININITHNNEG 3(2-3-5)

Medical Microbiology

Auvsendanuddgnan g Tudiuduguinel Mawiziies a353me1 nalnnis

-

folsA seU1nInen Anggilauiuien1sinide TINiaNsnsItadenaiesudnns

Microorganisms of medical importance with emphasis on morphology, cultivation,

physiology, pathogenesis, epidemiology, immunity to microbial infection and laboratory
diagnosis.

266512 YNNG ITTE 3(2-3-5)

Diagnostic Medical Microbiology

[

walanaiesUfiinismegatiiver  Tunsuenwasivdmsaiienisitdeds

[y

dunsdnelinyiiacieg sauvisnisussyndldmatianiseg@inineuaginergiauiulunisnga

q

>

adeydunidnalsanaglsnineluesuinnns
Techniques in microbiology laboratory including appropriate techniques of
specimen collection, isolation and identification of various pathogenic microorganisms, and

applications of molecular and immunological techniques for laboratory diagnosis of infectious

diseases.

266513 aWIINYIATITUAVLALIVIAUIA 3(2-3-5)
Microbiology for Public Health and Sanitation
NANNITAITIINGUALAVIAUIALTIU JaUNIENABIToT s3U1INen nsUaeiuuas

N3AIUAN

Principles of public health and industrial sanitation, microorganisms involving in

public health and industrial sanitation, epidemiology, prevention and control.

a1
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266514 e AAUNUTUGS 3(2-3-5)

Advanced Immunology

o

WeAANTUTUgY AMUUNATE1TENINUOURLIULALEURUBA N1INBUALBIYRINIANIY

Y 9

MU Tl Wazyiaiiaead siugmansveiiauiy muRnUnfivesssuugiauiukaznAtiang

9 Y 9

Y o

MYNAANNY

Advanced immunology on interaction of antigen and antibody, humoral and cell-
mediated immune responses, immunogenetics, immunological disorders, and immunological
techniques.

[
U

266515 Tadaimemnanisunnduugs 3(2-3-5)

Advanced Medical Virology

‘l’J%Jﬁ?JVlEH%UQQ AunantivInenmwastiaiivedlsa isesd wazniaeu U
fintusenindhdarulda vie liatulea mnevauewedeansdenisindelida wazansiu
¥ uazmatianishisainen

Advanced virology on physical and biological properties, viroid and prion,
interaction between viruses and viruses or viruses and hosts, immune responses to viral

infection, antiviral agents, and laboratory techniques in virology.

266516  wueilienenisunmetugs 3(2-3-5)

Advanced Medical Bacteriology

wupfieiidelmanlsaluau nalnlunisneliiAnlsn nsmevausmessmeldiodanis
finude nalnnshesndugadn uay svuininenvesuuaiiienolse lussdulinana

Pathogenic bacteria in humans, mechanism of pathogenesis, host response to
infection, mechanism of bacterial resistance to antibiotics and epidemiological typing of

pathogenic bacteria at molecular level.

a2



266517 sﬁwmmmmmwm‘ﬁuga 3(2-3-5)

Advanced Medical Mycology

osmensunmtugs funszuiunisielsa nsamviteds edugadniinanainide
51 nalnmsseuatusyaulaans Lmﬁﬂmqa%%ﬁmmiumﬁwmwyjLLazai”lLLuﬂéuﬁWumL%aiw Wy
HadelunmsmuauidieTmenisuwne

Advanced medical mycology on pathogenesis, diagnosis, antimicrobial agents

produced by fungi, molecular epidemiology, molecular techniques in classification and

identification of fungi, and factors controlling virulence of fungal pathogens.

266518  AduawmAlulagnianiswnme 3(2-3-5)

Medical DNA Technology

pdnnisveanaluladuesdduleniensthdauazn1sitads  numundnnisnia
a a % a a a fa & a a 6
FInersrauluanatazmalulagveineuTuuuialduwe nslAaudulagiinsIey N1SHanI8aNYes
a o 6 A aa 1 o v a aaa I al =
gu dninaaeaniduiuus 1889 warIsn1sne Mldnatiaufitergnldlndweisa msussendlelugu
Unalaglaniznisnaasdlagldnanesainishyauidasniee waznawmesildldlisa sunnaisou
naenIuNsUTEENAldlunsnsI9ilade uardemsnseminlunislddudidn

Principles of DNA technology in therapeutics and diagnostics, brief review of the
concepts of molecular biology and recombinant DNA technology, including gene cloning and
expression analysis, animal models and PCR-based strategies several potential applications

involved in gene therapy, experiment studies of viral vectors and non viral vectors as well as

other strategies, applications in diagnostics, regulatory aspects of gene therapy.

266519 a¥dRIYINg 3 (2-3-5)
Microbial Forensics

Bnsuazgmeallalun1sna MeuRostInIn kagnsitadelsauaznisguainul 35
YostugunmuegSuiinveu nszuiunsimunzanlunisiiuge1istiaim nsaanisdudeu n1s

[

dn waznisdnssuulunisgualanmangiu FMeaeukuUTIAEIEIMTUNIIATIINEITINN N3

ulueslianmsniseiuanulasndenagdininseauas nsnevaueInegiauiudenisduda

817590 M Msdaaiuiaznisinw

43



The methods and techniques used for biothreat detection, identification, and
medical intervention, methods to protect the health and safety of responders, the proper
procedures for threat containment, decontamination, removal, and establishment of a chain
of custody for evidentiary materials, rapid methods for biothreat detection, procedures for
working in high biosafety levels, the immunological responses to biothreat exposure, the

preventive and therapeutics.

266521 a¥IngInsUdnube 3(2-3-5)
Microbiology of Wastewater Treatment
a =) %’ = v Aaa I a a a o o %’ a a (3
auvsdludnde Jadeninasiefanssuvesdunidlunisirdainide nsiesgridym
WaENIAIUANTTUUUNUR

Microorganisms in wastewater, factors affecting microbial activities in waste water

treatment system, problems analysis, and process control.

266522 wiAlulag¥inmyaunsd 3(2-3-5)
Microbial Biotechnology
AMUAIAYVRRAUNIINIIIumAlUlagTINN N1sARLFenuaznsUTUUTIaeug
NTEUIUNITNEN NISRENHARTUTAINAIININ N1ddunduasndndualuldussleyd
QRAMNTTN ANLIAZDN LNATNTTU NITUINE NITNURTLALNEIUVALYY nEANIFALINAY

a

ningaumatygiiieadesiumaluladfinnmagdunie

Microbial importance in biotechnology, strain selection and improvement,
fermentation processes, bioseparation of microbial products, applications of microorganisms
and their products in industry, environment, pharmacy, medicine, agriculture and alternative
energy production, fundamental concept of intellectual property related to microbial
biotechnology.
266523 wialulafieulesiaingiuvidiugs 3(2-3-5)

Advanced Microbial Enzyme Technology

nsuameulesiangdunid minuau nsUanudes nsainuasnav liuans n1sese

MABAIUNTUTEYNALY

Enzyme production from microorganisms, production regulation, enzyme

secretion, extraction and purification, immobilization and utilization of enzyme.

a4q



266524 MIASAYARFAUNIE 3(2-3-5)

Microbial Cell Immobilization

N el

nannsuazIsmslunisnlueadadunsd auaudiveasadydun3dignese ssuudamin

9 Y

NilHafoN151A3 01098 UNTE Anen1nvenadydunIdngnasenisussendldlugnamnssuemis
waze ulysl N13Mdnveds warnITIATIZANINTINN

Principles and methods of microbial cell immobilization, properties of immobilized
cells, bioreactor system affecting cell growth, efficiency of immobilized cells, applications in

industries including food and drug, enzyme, waste treatment, and biological assay.

266525  wAlulagTannlonRluluAISe 3(2-3-5)

Actinobacterial Biotechnology

lATeasuasntnNueueas N33y NugAans WarIneT wagn1sIndwunlusedu
luanavesuonilukuaiiiss n1sUssendnanalulagdinin saudnisuen Msaaden n1sUsulse
anenugLazkandueiilaannszuIunmdn

Structures and function of cells, growth, genetics, ecology, and molecular
systematic of actinobacteria, applications for biotechnology, including isolation, selection,

strain manipulation and fermentation products.

266526  wAlulagT NN 3(2-3-5)
Fungal Biotechnology

a5 wad ouledvesn wazwaluladineiiunaniusons
Fungal physiology, fungal cells, their enzymes and by product in food and feed

technology.

266527 fugmansluanakuaTise 3(2-3-5)

Molecular Bacterial Genetics

lpssasnwesiawe/lasiulay nsmuaunsuanieanveddu nataiea nsuallyeu
ALOUOANENAN NMIABNBABU NIFIAATIZINIITUTNTTU VBUATISY N1INAaBINIUsTIRAENS

MNANUINITTUVDLYDUUATILSE
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Bacterial DNA/chromosome structure, gene regulation, genetic recombination,
plasmids, transposons, recombinant DNA, gene transfer and genetic analysis, historical

experiment for bacterial genetic phenomenon.

266528  1MIFIUNTNAGBULAZNSUTEAUAMAINABIUSUANTS 3(2-3-5)

Standard of Testing and Laboratory Quality Assurance

UINTFIVVBININAABY N150RNLUUNRIJURnsMaaaulvlauInsgIu N1595I9dau
wagaoUiguLATeloIneImIans N1sUseiuRunIniesuURnns adifdwiunismaaey deivun
SPULLIEILTRIU TR AusiunsiuTininuazauUaenfenisdininvesiosujuRnng
MheFuseeszuunwiasUfUinisuazn1ssusesnsguviesljuinisvaaey

Standard of testing, standards for laboratory desing , monitoring and calibration
instruments, laboratory quality assurance, statistics for the test, system requirements standard

laboratory, laboratory biosecurity and biosafety, accreditation body and laboratory

accreditation.

266529 wiAlulaBTinnamseuuainduas 3(2-3-5)

Advanced Microalgal Biotechnology

v & a

lAssadiaazninNveueas N196a38 RUgAIENS TLIAINgT Lagn1sUssenaAnig

o 3

aa | =3
WALLAETIN VDI NI VUINLAN

Structures and function of cells, growth, genetics, ecology and biotechnological
applications of microalgae.
266531 AMINgIRaUNSY 3(2-3-5)

Microbial Ecology

AumaIaIBYesgdunIdludaninden drun1sianiany nsdadinun uazns
uninszanevesgdunidludanndey suiAnwmuduiuuesnduniduarasditingy 4 lussuy

QLFAINYI

Microbial diversity in environments on classification, identification and distribution
of microorganisms in the environment, and the relationship of microorganisms and other

organisms in ecological systems.
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266532 @YIIMNYINANIE 3(2-3-5)

Pollution Microbiology

[y 1 a a

prwduiusseningdunidiuasnonaivludanndey sauensliqaunis dusily
mMsUszifiuganwdsnnden nMsUszgndldadunEdfiiiunssuiumsfaudamaiugnisilunisan
ansnaNaiiy wazn1smdnuaivlaeo1AIsn1Tn19TIn N

Microbial interactions with environmental pollutants, the use of microbiological
indicators for environmental quality assessment, applications of genetically modified

microorganisms in pollutants mitigation, and bioremediation of pollutants.

266533  mIgesuazmadenaaslngqaunie 3(2-3-5)
Microbial Degradation and Deterioration

a

yiawazunuinvedunsdlunisdesaaeianlssiananluwaglaa  a1susenevesls
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AR NsmuANkazn1Tdaaiu
Microorganisms and their roles in degradation and deterioration of lignocellulosic
materials, aromatic and aliphatic compounds, textiles, leather, dye, film, paint, paper
document, historical materials and monument, impacts of environmental factors on

degradation and deterioration, analytical methods, prevention and control.

2665304 ANUNAINNAENNTININVBRAUNTOUALANUTURUETI Tauns 3(2-3-5)
Microbial Diversity and Phylogeny
M3UsEENAlALIMUTEUUNTIAT LNk ANUANTUSI A TN svesgaunIdly

seavlaiana Ussliuanunainyaneni1edinineesgdunigludsinden nsoysnduazdnns

VIAUNTNEINTYFUNTE

Application of microbial classification and phylogeny at molecular level,
estimation of microbial diversity in environment, conservation and management of microbial

resources.
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418571 Fuaduar I UaNan1aNTLINNg 3(2-3-5)
Medical Biochemistry and Molecular Biology
nalnszdululanavesmsiadyinunvesdedlTin iugimnssuvesdulazivad wmada

NSANYINITUANIDBNUBITY NTIUAUTE dnineasstionen mallanagyineluanadmsunms

AnwIdememsunmduaznsusegndld 1udeyadiineluanan1anisunnd Finsunmduaznis

denenssaIuENInITuNng anufntmnsdueiilutagtuiieltunisinulsadei

FIUANUINNATURAUINITNIRTINE
The molecular mechanism for growth and development, genetic and cell

engineering, techniques to measure gene expression, transgenesis, knocked out animals,

techniques in molecular biology for medical research and their applications, databases in
medical molecular biology, biomedical and translational medicine, recent advanced

biochemistry for curing the diseases based on developmental biology.

418572 FUATNINITUNNELTIYTUINTT 3(2-3-5)

Integrative Medical Biochemistry

WAIUINITHAYEITINGIVOITTUUTINNY  ANNELTUSTENITINULUATULAaZNSIAN
Tsa Tnsurnsuaranstostu ndviveuagiivinel nsfndeuaznalnnouauasmandduiu
nszuIuNsiauziSaznsaniuvedlsn Tsanisiugnssuaznisaneven TsAfiAnAaLdauni
syuuUszam anudeuiouwasmsvraste weluladwadsuiidauasnisugnatgedety nswnme
WUULLUE ez NTn ek uUga

Development and physiology of body systems, metabolic interrelationship and
diseases, nutrition and chemoprevention, pharmacology and toxicology, infection and immune

response, cancer progression, genetic diseases and hereditary, neurodegerative diseases, aging

and anti-aging, stem cell technology and organ transplantation, precision medicine and

targeted therapies.
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418573 WoANATINITNALNIIAITUINE 3(3-0-6)
Selected Topics in Medical Biochemistry
Usznamudluidednasmisduadmamsunnduazanniieades  niseduse

nsUTEiUYaLA karN1TUIEUD
Review of selected topics in medical biochemistry and related fields, discussion,

evaluation and presentation.

418581 Fuatnalulagmuguainiazen 3(2-3-5)
Biochemical Technology for Health and Medicine
NANNITWaENILUIUANTIUNNTERNLULLN WALUlagT Ay walulagdininerms

NARAMIMIYED9 wazrann1smeulumalulag

Principles and processes in drug design, bioanalytical technology, food

biotechnology, cosmeceutical products and principle of nanotechnology.

418582 Fuafimeluladiumiinuns granvnssuuayauindon 3(2-3-5)
Biochemical Technology for Agriculture, Industry and Environment
ndnnsuaznszurunmstumandnsTininuasinun sBuns n1sudndaTan maiius

AanndensonssuiBnsdinim nEanunauny wasndnnsuesgnavingsudilen gnanunIsuids

frwarmsdanisaudsdy
Principles and processes in biofertilizer production and organic agriculture,

biomaterial production, environmental bioremediation, renewable energy and principle of

green industry industrial ecology and sustainable management.

418583 MUAnaTINITIATmALULAE 3(3-0-6)
Selected Topics in Biochemical Technology Uszaiamiuiluriivefnassni
= = = a a ¥ a
Fuadwaluladuazanviiieides n1seAusie n1s

Usziliudoya uagmsiiaue

Review of selected topics in biochemical technology and related fields,

discussion, evaluation and presentation.
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419513 Ufuinismeiniamansvesssuulvaioy 1(0-3-1)
Anatomical Laboratory of Circulatory System
Anvinwglumsduunlasaianeummeiniaiaganieinie uasninvese e

Aeatestuszuulnaisy n1saugunIsinueesiilas nglsaiiinainanuialnfvesssuy

uwnsanwinfdludiuresitesenunsideludagduinieitesivssuulnaiou
Practice in identification for gross regulation of heart structure and microscopic

feature and function of various organs in circulatory system, diseases resulting from disorders
of circulatory system, including further study in current research-based findings of circulatory

system.

419514 UftRnsneinmamanivesszuunduiiouaslnsanszgn 1(0-3-1)
Anatomical Laboratory of Musculoskeletal System
Anvinwglunsduunlasaimaumnginiaiagganiednia warntifiveseiuied

Aendestussuundniouaslasinszgn Anwdereriamiieg na 1uresndiilouasnszgniivh

Thaansedeulm andlsaiifnanamuinnfivessyuu siusnisnyiiuludiumeside

ﬁmmmﬁﬁfﬂuﬂwﬁ’uﬁLﬁaﬁaaﬁ’mwmé’mLﬁaLLaﬂmmiz@Jﬂ

Practice in identification for gross structure and microscopic feature and
functions of the organs of musculoskeletal system, types of joints, function of muscles and

bone in movement, diseases resulting from disorders of the system, including further study in

current research-based findings of musculoskeletal system.

419515 Ufuinisnmeiniamansuassuumaiumela 1(0-3-1)
Anatomical Laboratory of Respiratory System
Hnvinwelunmsduunanwalasidsimaunniginig WAYIANIEINIAYBITTUY

wela oo dilunisuandeuniy waglassadieingg fvaelunisilmfnnszuiunis

mela Anwimuduinusiuseuusne 9 19959018 sutsmnuRnUnilaeidesduiinuldussvessyuy
wela

Practice in identification for gross structure and microscopic feature of
respiratory system, functional organs for gas exchange, and the structures used for breathing
process, systemic relationships in the body, as well as basic disorders commonly found in

respiratory system.
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419516 Ufuinismeinarmansvasssuutuaelaany 1(0-3-1)
Anatomical Laboratory of Urinary System
Anvinwzlunsiuunanvaylassainweseisigssuutuniedaaniz ey unnieinia

fand anieiniamans uazninaiyvesetersvuududedaany nuieAnwaan Aaunddi

AntulUosveseiursyuuiuineaans
Practice in identification for the structure of organs of urinary system in terms

of gross anatomy, microanatomy and development of urinary system, including studying the

most common deficits of urinary organs.

419517 UHURNITNIEINIAFEASUBITE UL D8RS 1(0-3-1)
Anatomical Laboratory of Digestive System
Anvinwrlumssuundnvazmamnieiniavesssuugasemsnaus %a3U1n

quiensuin sauTsetosiiedesfussuumaiuems Anvndudon Wuuszam msluaiou

vosimdnsiierdosfussuunaiueImis wazauduRusvaalsanieg MAafuszuL

N19LAY 9IS
Practice in identification for gross anatomy of digestive system begins with the

oral cavity to anus, including accessory organs of the system, study on arterial and nerve

supplies, lymph circulation and description of the diseases related to the digestive system.

419518 UfuRnsneiniamansvesseuuduiug 1(0-3-1)

Anatomical Laboratory of Reproductive System

Aninwelunisduunlassaiiameuvniginialagyaniginia Lasninivesaisiy
aelulaznigusn NngeriussuvAUTUGNANgRaznAYIY kaglassaiemie Mieites e

a

TsafiAnnauRnunfvesssuy sannsfnsifudsludiuresitenenumsideludagdu
Aeatatuszuuduiug

Practice in identification for gross structure and microscopic feature and
functions of male and female external and internal organs related to reproductive system and
accessory structures of the system, diseases resulting from disorders of reproductive system,

including further study of current topics in reproductive system.
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419519 FN1TATNeMeInIAfEn S 3(2-3-5)

Research Methods in Anatomical Sciences

o
U %

watlalsidefldlun1sfinynide Mamesnuamedniaaians  ganiginiaeans
UTzayneinIAMmans Laganau1ivInIee Mngadesiuauinigliniamans

Research techniques used for study in gross anatomy, microscopic anatomy,

neuroanatomy and other multidisciplinary involving anatomical sciences.

419521 Uszamneinnmans 3(2-3-5)
Neuroanatomy
SnuarlasiadesssuuUssamdeusenausie sTuuUsyamaIunans svuu Ussam
drutane wavsruuUsramsnlusia 57 19 e Anwmaiuresituszam nsindedenles wini
Y0957 UVUTZAmMAFURUS FUN1TIuTeIsE UL 9 Tusanie wagfnwauAnunfvesszuy
Uszawilusesudeadu
Structure of nervous system consisting of the central nervous system,
peripheral nervous system and autonomic nervous system, including the study of neuronal

pathways, their connections, and functions related to other body systems as well as the

fundamental of neurological deficits.

419522 WNFWINYIVDITTUUUTEAN 3(2-0-6)

Neuropharmacology

A1SVINUYDILINDTEUUUTEEN %QL%HN&LLﬁ%VI‘ﬁTﬁ'GU’ENﬁW‘iﬁaﬂiﬁﬁﬁ/ﬁﬂl@%’]ﬂLau
Usramengs anuduiusvesansieusvanviluauesiuen videansad HAYBIL BN ANITUUNA %30
AnunAsaeeuiidedelunisthenldlumssnulsn

Action of drugs on nervous system, emphasizing on the effects and functions
of various neurotransmitter substances on different neuronal pathways, the interactions
between these endogenous substances and drugs or exogenous chemicals, the effects of drugs
on either normal or abnormal behaviors including the significance of these drugs as therapeutic
agents.

419523 Uszamail 3(3-0-6)

Neurochemistry

[% '
o

Fupdvenwaduszam laseaiimnaliianavesgadussamuasadAqun1siedans
(% IS

Meluwad Lagseninuwadusyan s1uANRaUnNAIAnAUSTUUESIAd LagnSIHoNYes 1ad

Usydan
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Biochemistry of nerve cells, molecular structure of nerve cells and glial cells,

intracellular and intercellular communications, including abnormalities of neurochemical

system and neurodegenerative diseases.

419524 JPUUAURUGILazATAYIEN1SIS YIS 3(2-3-5)

Reproduction and Assisted Reproductive Technique

v 6

swuvduiug  waznsruiun1sSyiuguesyudlunseuiunmsunduas
AnunAnnaliinlse nsen1izn1siyasen waluladyiansasyiug IuaUssauasesssui

Feados
Reproductive system and processes in human reproduction concentrating on
the normal processes, abnormalities and pathological conditions leading to infertility, assisted

reproductive technologies as well as consideration of the ethical issues involved.

419531 @NeINAMans 3(2-3-5)

Microscopic Anatomy

aNEINIAFENT VDILAE LiUBLEKALTTUUDTEILM197) TUTNY TINNIANY 19
LazAMUAUNUSNISPATN

Microscopic features of cells, tissues and human organ systems including

study on functions and clinical correlations.

419534 qansIAuBLanATau 1(1-0-2)
Electron Microscopy
mMsAuATIdemendesganssatviadesiulazdenna  BUAUIINATS
uUNUIzAVUINdnganssmidianasou waznsussynaldad 1msunisfinenide uay
aa a £ 1 i veg U ¥ 6 I
TnswieumegwildinuiundesganssaiuiazUssian
Research techniques using transmission and scanning electron microscopes,
type of electron microscopes, applications in research, and sample preparation used for each

type of microscopes.

419535 NFIATINAINNNNTITY 1(0-3-1)
Image Analysis for Research
ANUHUIRIBMTIRTzinmaI8aInawide delusunsudiiagy naenau

M3 IATgiteyanamane il sAfuieunINaILATY

Practice in techniques for imaging analysis from the research using software,as
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well as data analysis from the images for publication.

419536 wallaneduiludalaial 1(0-3-1)
Immunohistochemical Technique

ada v

AnufuRimalindsidulunsinsneilusiuluad visileitie lnansduiueeng
TUNSUVBILOUALIULASLOUAU DA
Practice in research techniques used for detection the presence of specific

proteins in cells or tissues by means of specific antigen-antibody interactions.

419541 ANNLIN1VBIUYYE 2(2-0-4)

Human Embryology

nszUIUMIIRWINISWaeMseSyRulavesiieuyedluassd  nsafaeed duiug
e e uAT LN AR miilﬁau%auﬂszﬁ"maaﬂ nalneng 9 ‘1'7iLﬁ'mﬁﬁaqﬁumam’%zyuﬁauuﬂamaz N3
Lﬁ@%usuaﬂsswmmIui'wamﬂﬁgaﬁﬂﬂﬁLLazﬁmUﬂﬁﬁuaﬁwumm faustidauazornsiuanseen
NHIINAADA

Process of human embryonic development, male and female gametogenesis,
changes from fertilization until birth, mechanisms underlying the development of various organ

systems both normal development and congenital malformations and their postnatal

symptoms.

419543 Ufuinsimzidsaeaduasiiiolde 1(0-3-1)
Cell and Tissue Culture Laboratory
Anujiinsinziaeasadlunaeaneaesdesiu  Jaduiugulunisnuideduas
Practice in cell and tissue culture techniques used as the basis for advanced

research.

419544 UYwERUgAanTTug 2(2-0-4)

Advanced Human Genetics

ﬁuqmam%mawwwéI’iﬂﬁLﬁﬂmﬂmmﬁﬂﬂﬂﬁmﬂﬁuqﬂism SHuIAnEINTLU
Yoawad assasnalasiuley MIaienendun1siugnIsy NMImuANNIsLanIanvesduLazImalinly
msﬁﬂmm\‘iﬁuqmam%

Human genetics, genetic disorders, including study of cell division,
chromosome structure, gene expression, regulation of gene expression and techniques used in

genetic study.
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419594 vhdelagiunenmedniaamans 1(0-3-1)
Current Topics in Anatomy
vdenunaulalulagiuinfeitemsnmeiniaemans

Current and interesting topics in anatomy.

419525 NsHNYinBENTAOUN NN IAMMENS 3(0-6-3)

Anatomy Teaching Practice

MefngeulfUANIIMIEmMNIEInIAMansveyed  kaEaN1eINIAMANTYRdTEUY
Aee laun sswmsammméﬁmﬁa FLUUMLAUMIETA T8UUNILAUDINNGT STUUNADALADALAY
la ssuudszamn ssuusumiunianfivey ssuvduiiug seuusienlivie stuudnmausIaniy seuy
maAutlaane ssuuildontazil Wnaes

Teaching practice in human gross anatomy and histology of body system such
as musculoskeletal, respiratory, digestive, cardiovascular, nervous, special sensory,

reproductive, endocrine, integumentary, urinary, hemopoietic and lymphatic systems.

419526 NSRNNBENITINENIURNEINIAMERNS 3(0-6-3)
Gross Anatomy Research Practice
mMsiniinyemMahnuidemamnginamansvesiyed tngldanuinuau

UR mEﬁmﬂmam§L‘1¢juﬁugﬁﬂumiﬂizmum‘iﬁwm'ﬁ%’a
Research practice in human gross anatomy based on gross anatomy

knowledge in research methodology application.

421521 A35MeNsEUUMela 3(2-3-5)

Respiratory Physiology

AanuiTagduvesnalnnisviiauresssuumela nsnevauesvesszuumglade
anizeng o nedasTInevasssuumela wasnufuRmedamalinn1sAnuiden1saising1ssuy
mela

Current knowledge of how the respiratory system works, responses of
respiratory system in various conditions, pathophysiology of the respiratory system and a

practice of the research techniques used in respiratory physiology.
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421522 diveszuule 3(2-3-5)

Renal Physiology

ﬂlﬁwiﬂ’ﬁ]ﬁ!ﬁuLﬁlEJ’JﬁJUﬂﬁﬂ’JU@ﬂJﬂ’]i‘VT’NWwUEJﬁBUUIG] miﬂ’mﬂmma%mﬁmas
didnivsladuazanuRaUnd MsmuAuaLnanInALaznIERnUNG nesassIvevesszuuln ng
arududongsiinanls enduilaans nglameilussendounduuasiods mavgndiela ns
a1ale PudinsinufTRmeleidenaznsedusenadniddelnteg neeisinevedls

Current knowledge of the regulations of renal functions, control of body water
and electrolyte balance and disorders, acid-base balance and disorder, pathophysiology of
renal system, renal hypertension, diuretics, acute and chronic renal failure, renal transplant,

dialysis including a practice of the research techniques and a discussion of current articles in renal physiology.

421523 A3TINYITEUUNINAUDINIS 3(2-3-5)

Gastrointestinal Physiology

AuFTaTuLABdfuN1:IL 1azN1IAIUANANTINAIUTBITEUUN AL
7 Aedestunisiedeulmlussuumaiue s mavdensdeds n1sgeseIms waz ma@m%u
170N 1 Ay WITINFNY WEITATTINGIVBITHTUUNAUAUDINIT Uaen1sinUURmailanisd ie
VNNEATTINYITLUUNNULAUDINNT

Current knowledge of gastrointestinal functions and its regulation relevant to
motility, secretion, digestion and absorption of nutrients, water and electrolytes,
pathophysiology of gastrointestinal system as well as a practice of the research techniques

used in gastrointestinal physiology.

421524 assenszuunaulivie 3(2-3-5)

Endocrine Physiology

ru3lagiuvasnalnmn 1nuresszuuseulvie MIneuausvessyuusienlive
Tuan12z619 ) We B3 TINeveIszUURaNl v uaznENUH URmATaNIdeneassineseul3vie

Current knowledge of the function mechanisms of endocrine system, responses
of endocrine system in various conditions, pathophysiology of endocrine system and a practice

of the research techniques used in endocrine physiology.

421525 UszamnIngAansnugiu 3(2-3-5)
Basic Neuroscience
AN TEUUUTEAMUULYIANNNIINANUS UGN dem Ul ssamnginie

ANERS Useanassined way Useanningn nMswaunvesausd wasludunas 313neveswaalsyan
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Tusziuluana msfissedearsseniagadlsvam wifivesssuudszamludusine savnaln
mMafnlsamsszuuUsza smfaimsinufiRmedanAdeuvuinesguildlumsdnyimaszam
Weraans nsiadndlnihTanan Uszaminemnaad Uszamnduiven uag Uszamwgingsuy
ANANS

An integrated study on the nervous system regarding the basic knowledge on
neuroanatomy, neurophysiology, and neurology, the development of the brain and spinal
cord, molecular biology of nerve cells, communication between nerve cells and various
functions of the nervous systems as well as the mechanisms of neurological diseases,
including a practice of standard research techniques used in neuroscience, recording of

bioelectric potentials, neurochemistry, neuropharmacology and neurobehavior.

421526 A TINENTTUUTRDARDATIUTEENA 3(2-3-5)
Applied Vascular Physiology
LnARTRTALIAUNIAIUANNITINIIUTBIADALE DA NEBATTINGI1VDITLUY

vaoniden uay qrismand¥ineweseniifidonisvheuvemasaiden AnufoRmetansAnwnis

yuveaenidenlunasannass warludninaaes nasssumadianisinwinaveefiinenis
yevemasndon wag nalnnseongndvese

Current concepts in the regulation of the vascular function, pathophysiology of
vascular system and pharmacological actions of drugs affecting vascular functions, practice in
using techniques for in vitro and in vivo study of the vascular function, techniques for studying

effects of drugs and their mechanism of actions on vascular functions.

421527 d3TIneNTEUUInlaleranaen 3(2-3-5)
Cardiovascular Physiology
Anwinishnuresiilawasvasaion Mslnakarnsnszatemvedion nsauay
nsvnuresssuuialalasaeaiion muiTuawazinUURmalian1sIden1eaiTine1vessruy
LY =
wilauazviaoniden
A study of functions of the heart and blood vessels, blood flow and its
distribution, and regulation of cardiovascular system, advanced knowledge and a practice of

the techniques used in cardiovascular physiology.

421528 A5V aa 3(2-3-5)

Cellular Physiology
Anwaudfnualilaidndveasad Wernwaduasyetleosu nalnnisvudaiiuge

VUad N1AIUANNITIINILTDATAAANT waTakazIsnstunsAnwinuantivagn1sinaues
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\wad wazn1sRnUfURmatiaITY

A study of physicochemical properties of cells, cell membrane, and ion
channels, mechanisms of membrane transport, regulation of cellular functions, techniques and
methods for studying cell properties and functions and a practice of related research

techniques.

421529 dainelnihveseslossu 3(2-3-5)

Electrophysiology of lon Channels

ninnsiugIuvesaisinetlwiissiuiead nsdasuunviinveswesloseuy 33
nsAnwdedlessu lassasisuazn1syinnuvesteslossu mamuammaﬁwmmaﬁmlaaau ey
TsafinananufisunAvesteslesey  waznsiinufuRimedaide

Basic concepts of cellular electrophysiology, classification of ion channels,
method of ion channel study, structure and functions of ion channels, regulation of ion
channels as well as diseases related to abnormalities of ion channel as well as a practice of

related research techniques.

421530 #37IN81N1508NMNRINUTIUTENA 3(2-3-5)
Applications in Exercise Physiology
msUszgnaldanuiuagannudilaassingniseenmaaniglunmsuseduaussanin

19N MvuLeitlakarUen MsnHuNITERNMAINIELNENTLESNASIAUAIN TR

ANNENNITANIAKT TandamsAndunseeniainglunguUsEuINsiane 1 a3 Jaweiy uag

HU2el3AR99)

Y
The pragmatic applications of exercise physiology including the evaluation

techniques for physical and cardiorespiratory fitness, the exercise trainings for health-related

fitness and sports performances as well as exercise trainings for people with special needs such

as women, the elderly, asthmatics and diabetics.

421531 AITIVUIVDIAMUTIAZN TV AT 3(2-3-5)

Physiology of Aging and Rejuvenation

Anwnalnmsiasuulaweasad dlede ai’mwmeflus"mﬂwﬁt,ﬁﬂ%umui'a U298
fuigrdeatanielusazaisuen mavssgndldanudiiugumaineimaniqunmitetostiu qua
d9a3NgUN LA YEADAINIADLYDITEU UV N ie IR TAA TR AT Taufenns
afunuranuIdslnmiuaznsHnU URNS

Mechanisms underlying changes of cells, tissues, and organs in the body that
occur at different ages, internal and external factors, application of basic knowledge in health
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science for preventing, caring, and promoting health and retarding the aging process of various
bodily systems for improvement of the quality of life as well as a discussion on novel research

articles and a laboratory practice.

421532 TawuineUssgnaiuguainuasn1sinlen 3(2-3-5)
Applied Nutrition Science in Health and Disease
AnusdIgtuuarsussgndldnislnsuinenlunsdesiunasinwilsndie 4 1y e

sruuhlawagvaenidon 15a Wi lsadu saufensinufdRmadamidediieites
Current knowledge in nutrition science and their applications to diseases such as

cardiovascular diseases, diabetes, obesity as well as practice laboratory techniques in related
topic.

421533 MSlUdRIvNaDILaZATIINUTTUNS AR ] 2(1-3-3)
Use of Laboratory animal and Animal Ethic
arudidosiuientu vin aeius uasdrinervesdnivneaes madenlidnivaaody

MATIMAINGIMENTAVNN mmgmmﬂﬁymLLasmi@LLaé’miwmaaq mﬂﬁﬂﬂﬁﬁ’aﬁugmﬁﬁﬁ@

AOFRINARDY LU NSARLENINA NMITULATAIUANERINAGRY Nsaaudnd msliansemismiauin

nsinans mMsfiudenuazeteay mevilideimeegwasududu sufnssevssamsidewasld

dnfnanns nahfuguaninissuarnislddninnaes

Fundamental Knowledge related to types, species and biological information of
laboratory animals; contribution and selection of laboratory animals in medical science
research; standard care and basic essential technique uses with laboratory animals, for
instance, sexing, handling and restraint, anesthesia, oral administration, injection, blood

collection and euthanasia; ethic on laboratory animals care and uses.

421534 AT NEITING) 5(0-15-7)
Research Project in Physiology

1AsIN I8 srevaulneltmalan19@Isinen

Short-term research project using physiological technique.

(%

421535  wAdATUAmNAYATINgT) 3(0-9-4)
Advanced Cell Biology Techniques
wann13 seileuTs MsinuuRmalialuiesd JuRnismaadinenludagiuuaslui
an maleseanuiifinvensad nalnansmievensad nswisuulatlasiade wind waznns
wdsansadiineanetuivvenead arslusiufidunumsenismsadinvenyad wazaeasiinues
59



\gae karn15UsEENAlTAUNUITenIwad e

Principles, methodologies, practice of current and advanced cell biology laboratory
techniques, cell proliferation diagnostic techniques, molecular of cell death, mechanistic
changes of characterictics, functions and released chemicals from organelles, proteins for

cellular growth and function, and cell cycle, and its application in cell biology researches.

422510  su.deuidITemaInemansguam 3(3-0-6)
Research Methodology in Health Sciences
AUNLNY SNEY Lay LWIMN8N15ITY ATEUIUNTINY Useanniside
M3t muadyniniside fulsuavauufigiu nisiiusivsindeya msleszideya nsleulass
S19AYI18UMTIvY NSUsERuUIte nstaldeldly way assenusTainidey wellan153de

RNIENNATINGIAERTAVN TN

Definition, characteristics and goals of research, research methodology, types
of research, determinations of research questions, variables and hypothesis, data collection,
data analysis, research proposal and report writing, research assessment, research application

and researcher ethics, research techniques in health sciences.

422511 WHIPNARTNTWANEBYTUING 3(2-3-5)
Integrative Medical Science
NSANIAININIAWINGIANERTNITLINNElEYTUINTAUANENTN AU

WALLLAETININ 9RAYNTINDINNT N1SNTAT Aandey N181515UAY LNFANANTUALNITUINNE N3

AnuftRdenlesiumanddn nsdumiym msé?aamagm N15ATIEA mamﬁﬂuazuﬂawa%agaﬁ

Aeados
Study knowledge of medical science integrated with bio-technology, food

industry, agriculture, environment, public health, pharmaceutical science and medicine, clinical

correlation including how to form hypothesis, data analysis, data conclusion and interpretation

with related data.
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422513 FANU VIR 3(3-0-6)

Cell Biology

nsuuzhidessuietuiad msdassdovuasniihfivensad Faluana Tasesns
youwad Heviuivad loules LunuedTuuarsTUUNEILTBLad ToyavnaiugnITILAY N3
AUAN MsdeansveaTad mdsdnyaanelumad 2995Uedead neS M UeLTARLAYNT AY
veutad  washidefiauiiiendosiuwadine

Introduction to cells, cell organization and functions, biomolecules,
cytoskeleton, cell membranes, enzymes, cellular metabolism and bioenergetics, genetic
information and regulations cell communications, cell signaling, cell cycles, cell pathology

and programmed cell death, special topics in cell biology.

422514 Fall IwaaIne ezt Ineluang 3(3-0-6)

Biochemistry, Cell and Molecular Biology

wad uagavasvenyad auliuaglnseairsvesansiluanaidifylassadsuay
wifiveslusiu toulwduazaaumanivonoulesd ndsrudinmaislugaduaznszuiuns
WLUNUBATY 1AIad1anSInSeeRa2093luL NM5T1A0IMUUALDULD MSIEENIEVIRLOULD Lag
NTYUIUNTTONLIUALDULD NTLUIUNNTABATHALAENTEUIUAITUUATIE Trasauind 327N
luiana Padivesszuusionlivie vimudAnsguadl

Cells and cell cycle, properties and structure of major biomolecules, protein
structure and functions, Enzyme and kinetics, bioenergetics and metabolism of biomolecules,
genome organization, replication, DNA damage and repair, transcription and translation
processes, bioinformatics, molecular biology, biochemistry of endocrine, perspective in
biochemistry.

1%
Y

422520 m'%'aqﬁamﬁwmmam%ﬁuuqq 3(2-3-5)

Advance Science Instrumentation

msUssgndldinsesiiomenmanstugy  wardfiRnnsaalunsuImsdianisvies
U uRn1siiensidy

Applications of modern scientific instruments and good practice for research
laboratory administration and management.
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422522 inilvaslusAunazlusilelindtuas 3(2-3-5)

Advance Protein Chemistry and Proteomics

[
1Y [

Tulaswarsgdnsulusilefing WUshlatindnumadde LlUstnavaslusiumadatuas A1y
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lUsdlafind nsunnduilu nsuszgndaldlusileding unaaialnsaladlunulysileding
BIAUTENOUVDITIATAUWA

Microarrays in proteomics, clinical proteomics, protein profiling, high
throughput technology of proteomics, nanomedicine, proteomics applications, mass

spectrometry in proteomics, elements of bioinformatics.

422526 lUsheanunsiialsn 3(3-0-6)
Proteases in Human Diseases
msdnsunlusilea unumveslusieaiumnuiulan wagnsiinlsnnngs 1
sruuinlasiunasalden 15ALUIMINU TEUUUTZEM TTUUMLAUDINT SsuuMaiunela way
=] v 6
FEUUAUNUG
Protease classification, role of proteases in pain, diseases i.e. cardiovascular
diseases, diabetes, neurodegenerative diseases, gastrointestinal disorders, respiratory disorders,

diseases of the reproductive system.

422527 wialulagadelniaunduiuganans 3(3-0-6)
Modern Technologies for Pharmacogenomics
NSMEIAUNITHULUINIRUINTTN N1IMARUMUIITUENSTUlAENT TR 18ALEm
welsgunand wu n15kY TGCE, CCM, MADGE maanauuuinislvalunismaaudsiunisiugnssy
Sequencing genetic variations, genetic variance detection based on heterduplex
analysis such as TGCE (Temperature Gradient Capillary Electrophoresis), CCM (Chemical
Cleavage of Mismatch), MADE (Microplate Array Diagonal Electrophoresis), novel approaches

for genetic variance detection.

422528 waasuALlaeguA NLarNTiNwIlsa 3(3-0-6)

Stem Cells in Health and Therapy

wassurdandiaden wadauridadmSunisairasadusvamlnanissne
medu Msasradledslnd nsdnduunwadsuiilinandaieny waanidauazugise

Hematopoetic stem cells, stem cells in neurogenesis, stem cell and gene
therapy, stem cell for tissue engineering, characterization of leukemic stem cells, stem cells

and cancers.
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422529 P lumaluladnieniswwne 3(3-0-6)

Medical Nanotechnology

a1

nsUszgnaltulumalulagaunisuime anudAyaunisemditadeingnis

Y

wanBsluiana msvuds wihiiBadinervessrunaunlulunisdomsseiuony mamuauuazd nle
seaulu Nstusuiululunisunmeg

Nanotechnology for medical applications, importance in medical
diagnosis, pathways to molecular manufacturing, molecular transport, nano-fabrication,
biological functionalization of nano-metrial nano-power, nano/molecular communication,

nano-scale manipulation and control, nano-robots for medical applications.

422532 Fuplvesdedymrumeluwaduaznsauay 3(3-0-6)

Biochemistry of Signal Transduction and Regulation

auautimalassahauasduaiivesinanadedagyunslumad  saenumsniuey
UfduriusseuninalusiuiiAsatestudedyyalusedusing LLazﬁﬂmﬁugwmaﬂmiﬁamﬁwdw
\wag

Structural and biochemical properties of signaling molecules and their
regulation, the interaction of signaling proteins at the various level of signal transduction and

basic principles of cellular communication.

422533 NSNS AULYAANIINGIFARSNITUNNE 3(2-3-5)

Cell Culture for Medical Sciences
NMSNzaguYadlutasnnaasaznsn IR UNUATENIINEIFIERS NI TWINNEG

Cell culture technique and its application in medical science research.

422534 N59ANT5YRLAdMTUNWITEN AN MERTNITWImNE 3(2-3-5)
Data management for medical science research
%ﬁmaﬁayﬂa ﬂizmumiﬁmﬁmm?ﬁa;ﬂa ’i%‘UULL@%%UG]@UM?U%W]S{]J@ﬂ’]’i“ﬁ}aga
mﬁmﬁuuazmiﬁ’uﬁﬂ%aﬁa mwn%auqmmwmaﬁayja mﬁm@mmwmaﬁmﬂa ATHATIZI a5y
wazulanatays
Type of data, system and procedure of data management, data collection
and entry, data validation, measurement of data quality, data analysis, summarize data and

interpretation.
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422535 nsysvdnylAnangrane eIt uIneImansaunn 3(2-3-5)
Health science act and law
WU aRkang e luUTEANALINUINEIMERSEUA N WU Wiy R

va o [y

ANUUaensiy entewndiy wazan nwindaulunim 19U wesedydRingdunsie nes1vUnaR
Wolsanarivaindnd wizsudyaRsiiazmitedu g ANeIves

National act and law addressing particular health science topics such as
occupational safety, health and environment act, hazardous substance act, pathogen and

animal toxin act, drug act and other related topics.

422536 nsUsEiuAuA iR URnNS 3(2-3-5)

Laboratory quality assurance

NANNITVBITEUVUIANTFIULALUINISTANITAUA NN 09U JURNIT N5UsEAU
AMATN NTATUANAMAIN N1TUTLITUAMAIN ATATITAAMUAMAIN LAZNIATTIUNTNAABUNIS
Vol uRng

Principle of quality standard and management system for laboratories, quality
assurance, quality control and quality assessment, quality audit, and standard of laboratory

testing process.

422537 N1579891NUY TN 3(2-3-5)
Routine to Research
MruAUszAuIdEa1nulszdn AelngUuszasnnisive 9onuuuisn1s3de SIUT
a ¢ v a v ¢ Aav A o °
warliasigideya aguuareSunena nsussendliusslevinnanudfeiierinuiaulsed
Research question development from routine work, research objectives,
research methodology, data collection and analysis, discussion and conclusion, research

application to develop routine work.

422551 IYITINUS 1 UKW A LUU Nl 9 UUL8AR
Thesis 1, Type Al
AnwesrUsznauIne inus Auai1 umuenasLazwITeRiieates fmun
Useiiuland/mdaineniinug
Study the elements of thesis, review literature and related research, and

determine thesis title.

422552 INGIUNUS 2 WeU A LUU N1 9 ¥R
Thesis 2, Type Al
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WAULDNAITLANIANUANTIVLBALAYINUINYUNUS (Concept Paper) wazdnyiwa

[y

N1389LATILAONETHALIUITETLALITDA
Develop concept paper and prepare the summary of literature and related

research synthesis.

422553 INGTNUS 3 WAL N WUU N1 9 BUILAH
Thesis 3, Type Al
WAIULAT93a1azISNN15I8nYNTATITIIN DNUSIARU LEU DR DAL NS TUNNS

Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.

422554 Welnus 4 usu N wuu Nl 9 Ienn
Thesis 4, Type Al
Aumusadeya Jnsgiteya dnvhassuanuimiiiauedesansdfivinm
Inendinus dnvivinendnudatuanysaiiarunaaddoifieffuriounsnaunasidiganisdnm
Collect data, analyze data, prepare progress report in order to present it to

the thesis advisor, and prepare full-text thesis and research ariticle in order to get published
according to the graduation criteria.

422561 WPIMINUS 1 UNU N LUU N2 3 nueAe

Thesis 1, Type A2

AnwasAuszneuiIneriinus viesendineinusluavindifeades dmun
Usziiiuland/fadednendnus Waunenaisuaninnudnsiveenierfuinerdnus (Concept
Paper) wazdnimansdauasigionasuazandfofiieido

Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature and

related research synthesis.

422562 WUIINUS 2 WHU N WUU A2 3 NeAn
Thesis 2, Type A2
Wauesesdonariinisitedaiilasesivendnus et iauesrenmgnssuns
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee.
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422563 INGTNUS 3 WEU N LU N2 6 RUBNA
Thesis 3, Type A2

Aususwdeya Tinsgideya dnvisienuanuinmiauesieslsdivinm

[

enfinus SavindinerdnusatuauysaiuazunanuiveiieAfuieunsa N asidsansinm

Collect data, analyze data, prepare progress report in order to present it to
the thesis advisor, and prepare full-text thesis and research ariticle in order to get published

according to the graduation criteria.

422564 ASANYIAUAINDETY 1 38

Independent study 1

Amueadsznudgmdfymadneimansnisunnd iienumuesdaud ihdeya

[

NALNIIATINALATIER AednaunsAne M vuadnguszasd davilasesenisAnuAuaindase

4225645 MSANIAUAIDETY 2 31UIAA
Independent study 2
o a < ¥ = a L2 a = a
ALdunsinuleya Anw1deyy ARsiziiazilisunanising asu aausienanas

YLAUINANISANYIAUAINDATY

422594 Witelagiumadngmaninisunme 3(2-3-5)

Current Topics in Medical Science

[y 1Y

aAusgauslna 9 wazawIdeniasegluanuaulasuineimansnisunmduay
IGERRGN
Discussion of current knowledge and research of current interest in medical

science and related fields.

422595 duyun 1 1(0-2-1)

Seminar 1

Y ad ¥ v

WUl RANSINITNSAUAI AASUNITENU HNNNSAMILASIZAUN AU DNAIUINE

Y

[

ua Anstunisiiaus Insazidunisdumuiluideng 4 mesineimansnisunndiiidsedlu
A aule

Emphasize on encouraging students to learn how to search, read,
criticize the articles and published papers, and practice the oral presentation by way of

seminar on selected topics of current interest in medical sciences.
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422596 dunun 2 1(0-2-1)
Seminar 2

Funwn Twitenn § NMIUAINEIAERINISLNNGY

Seminar on selected biomedical sciences topics.

424501 UsanIneugansnnaes 3(2-3-5)
Experimental Parasitology
W/N15NAaee kazmatanwieslfuanis Live llusnwidesulsdnine

Experimental methods and laboratory techniques for parasitological research.

424502 A1595397WRLAUUTENINGN 3(2-3-5)
Diagnosis of Parasitology
A9AUMMBEN NMSWTEUFE19 WATANITRTITATENeIUUTARINeT et
wellansasaaidadenlaunsgrnduaina waznsiimatianisesalulszyndld

Collection, specimen preparation, laboratory diagnosis of parasitology,

emphasis on standard techniques including applications.

424503 TATINY LAz T2 INE1VOIUTER 3(2-3-5)
Ecology and Epidemiology of Parasite
adanaindivefiidvinadenisadydulnuaznisseunnresusin nsase

uazulanadeya maUszgndlfiietestunazeunulsaiiAnainysanluyuwy
Ecological factors affecting influence development, transmission and dispersal

of parasites, data analysis and interpretation, application for prevention and control of

common parasitic diseases in community.

424504 peyUsanINen 3(2-3-5)

Molecular Parasitology
WUFAENTIEAUWad, ATUNAINVIAIENIIRUENTTY 18NN NeNTVINgLan1s

Uszgnaldinensitladelsausdn nsduunvilnvesusdnluszauluiana

Cytogenetics, genetic diversity, methods in molecular biology and its

application for diagnosis of parasitic infections, molecular typins.
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424505 WenAuiuiensinlaUsan 3(2-3-5)

Immunology of Parasitic Infections

v v Y v

Ufduiussenindleaduazusdn nalnmsinuvensaduaziuanalussuugiiduiu

9

Y o [y

NIReUaNDIYRIIANTI NeBaTTINgeINSARLYaUSERN 18N1INTINeNNANAUINGT MR

Y

[

pleil
Host-parasite interactions, immune responses, pathophysiology of parasitic

infections, immunological methods for detection, vaccine development.

424506 Wteviuaionissdninen 1 3(2-3-5)
Current Topic in Parasitology |
o ¥ a a a ° a a vl
WmtenaulanieUsdninen nsdaue n1seiusie NsTeusIE9U ﬁ?ﬂﬂﬁ”lllg‘l/l
Viuaduineiulusiag vueunesuazdniviteniinudiAynanisunmg
Interesting topics in parasitology, presentation, discussion, report writing of

current knowledge on medical protozoa, helminthes and arthropods .

424512 NUBUNYIDINGINNNITUNNE 3(2-3-5)
Medical Helminthology
HUgIUINYN BUNTUITIU WITTIN TTUININGT N15ARAD WETANIN ©IN1THALEINTS
WERS  NMIR5I93H98E NM33N87 NMSURINULALAIUANNUOUNEITNIINITHNNEY

Morphology, taxonomy, life cycle, epidemiology, transmission, pathology sign

and symptom, laboratory diagnosis, treatment, prevention, control of medical helminthes.

424513 TUS IR INGINIINIT NN 3(2-3-5)
Medical Protozoology

[

d0UgIUINET BYNTUITIU 1995 TEUIAINET N15FARGIE NETANIN 81N1T 81NT
Wane  NM3R5I93HRde N33 msdasiulazaiuaulsalustadimnanisunng
Morphology, taxonomy, life cycle, epidemiology, transmission, pathogenesis,

symptom, laboratory diagnosis, treatment, prevention, control of medical protozoa.
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424514 YARINYITIARTN 3(2-3-5)

Clinical Parasitology

WYIFEITINGT WIBALLR wWeSANIN 91713 91A1TUANS NMTITRREYNNRAETN
A3 $hw1 warmuduitugneeadniunisindedsan

Pathophysiology, pathogenesis, pathology, sign, symptom, clinical diagnosis,
treatment , clinical correlation of parasitic disease.

424515 F9UINYINIINITHNNEG 3(2-3-5)
Medical Malacology

[

dugUINeN BUNTUITIU A3TINYT UVasTiag N1TUNINTEANY N15EITID

43

v 6

APEUNL ANNFUTUSAUUTAR LazisnsnzidesmesilaudAgnienisiumng
Morphology, taxonomy, physiology, habitat, distribution, field survey, host-

parasite relationship, methods for cultivation of medically important mollusks.

424521 AgInemaNIsLImeg 3(2-3-5)

Medical Entomology

[

dougnuine aynstisu Fiven dnedngd nslduselosiainuuas uasns
PuAudsivdeniianud1AynanIsung NSINULAZINYIANINERBE1 NNIATIIMUIARSOLTE

relsadu q Tuwmeilse
Morphology, taxonomy, biology, ecology , their application, and control of
medically important arthropods, collection and preservation of specimens, examination for

parasites or other infectious agents in vectors.

424522 EHLAZNITAIUAN 3(2-3-5)
Mosquitoes and Control
dugudnet Msdavaiavy nsduunila HIInen Iride nsehevandonolsn
Awanssalumstdunivizu 1lsa wadalumsideifodtugs wagmsauaues
Morphology, classification, identification, biology, bionomics, pathogen

transmission, vectorial capacity, mosquito research techniques, and mosquito control.

424523 watian1eeeluRn1saungInen 3(1-6-5)
Laboratory Techniques in Entomology
wiadailglunisfnumdaivideluiesufifnisuaznimauin n1sdunsaluLLEal N3

LAUOUBNSNWIFIDE19UIAY NISINNZLALILNAY NISNAFBUAITIAT NTHILLAY INATIATITLUNITILUAN
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YUAUDILUAINLANMUAIAYNIINITUNNE

Techniques in laboratory and field study, collection, preservation , dissection,

insecticide susceptibility tests, techniques for identification of medical arthropod.

424524 Ny Inen 3(2-3-5)
Forensic Entomology
nann1s Usein mndfguesdnionte  msldusslevdandnivndelasamzuuas
Tunadiiineeans
Principle, history, importance of arthropods, their application of insect in

forensic science.

424525 AUNTUIT VDT IV ITENINTUNNE 3(2-3-5)

Taxonomy of Medical Arthropods

BUNTUIFI FUFIINEGT N1FTIMUNAETUTVRIERIVITENINITHNNG

Taxonomy, morphology, identification of medical arthropods.
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7. AMUsTNaN15AL NI (Key Performance Indicators)

7.1 A9UsInan (Core KPIs)
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7.2 A7UsBURBIMANEAS/A1U138 (Expected Learning Outcomes)
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