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Wemanswazadineans inunadnsnisseuivesiseulaslinanisinsgsilude 4

6. aiamadnsnsSouiTimaniwemdngns FSMLOs anpadnuayesudiniifisUszasd
I AmMuARNTINNTNTEANETEAUTEY B9AANLT (K: Knowledge) vinwe (S: Skills) a3us33u
(Ethics) waz dnwaizdruyana (Characters) idonadasiunadnsnsSouifauany

naANSNsSeusTimanTwesvAngns FSMLOs
7. dwadndmsiSeuivemdngnsuasaudnvazvetusinfivUssadineeniuuein way
MYUARATNENNTI38UIV095187391 (CLOS)
yaneviugud e maniuazadamans wa. 2567 iowaududiniaiuana fu
vinwy udtessay wasdnudnuaryana Weliindindamnmuarausiouy fdenndosiuuinsg
AanAisziugaudnw A, 2565 AamsiFeuslurinusanssuil 21 Tiasudunniu uazaseunau

AN INUT U AN IMansiaradinaans  ieludimangdind1niedediniinsigivesing


https://docs.google.com/spreadsheets/d/1jNz68VxIeswEDufaTNH0C6ix3DDq10TD_h_xtqBhNXU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1sJbX2CQzQ2E5x3efSn692sp5xt-xeWsvB-oKm5vnrRU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/104xt3lF4DIRAPHTwEJhDTLBv4FGCiA2wpU5Iz0w5a9o/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1Jw8z6tSzT9E7p9rJs_cFVtTrBSGDGJ4R-rZiS7YgNHA/edit?usp=sharing
https://forms.gle/Cj2T7nidjm7dDAQD6
https://docs.google.com/spreadsheets/d/1BjoLgCyHpOiADUbdn9Wt1ewinKhhFwje1Kh5Crm83Ko/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1BjoLgCyHpOiADUbdn9Wt1ewinKhhFwje1Kh5Crm83Ko/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1uDip3GDkC2AAxAMr1miYOeTu-Ut5kicK7Wpn-FsVT_s/edit?usp=sharing
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vospuiuaglonta el laanmlagm  wasiiansimunUsuusaieliludnisussaudming
fanail

3AUT4 (Strengths)

9n89U (Weaknesses)

919158 AoUANIRIUUS Y LeNwAzEiAY
Femaanznig

9137158 aeunvinlaaeuN LIS NsaoUY
NIOUNINIZIU The UK Professional
Standards Framework (UKPSF)
fvoaSounarosufiRnsiviualiownza
fuitlemnanein
fveadsuruadniilidmiumaFounisaey
Aauildiusilumsaiiivauliulsuay
DONUUUT AT WPAT g TUA 1
Ineneaniuayadamans itelsild
eaundueivn donedoiuaranauAqLien
fusiazndngmsdosnis
finad151391N NS ARULALE S URAYOU
dngns wavi3oumnaiviugudu
Wemansiaratineans sEAuRuIN
aaﬂLLU‘ULLazﬂ%’wqwmw’imﬁugmé’m
WeeanswazainFans nelaany
ABIN13Y8981158UsEimangnsuaztinfnw
yomdngmsiliuinmslaedaniingz
Stakeholders’ need analysis
dovAniifegudimududusazasouaqy
FNUNTOULINTFIUAADANAN

fugIuANsvesinAny e naNgns

MUUNTHUTIIVIMLINIVINUF IO
MgFEnsuazAtinAan Ay
waneafuyildiauenlun1sianis
Seunsaulviingauiugiseu
fugummdnmdainguvesiindnu
uriazvdngnsTiinaSeueivvag
Afiuguiuingmansua
AAAansHANLANASTwinlinslY
densaeuildunwdainguiu
guassalunmadlailemassiindnu

Ton1a (Opportunities)

aUd39A (Threats)

M3frUAAMINBaLUMTR Uuan
UNINERY ﬁ;mgwmaﬁuammm%ﬁmﬁugm
AInemansiaradnmansiasnadnsnis
Fousidnaunnty
insdauszruiiofuileteiauonuziazuans
ANUARILIINAUTENINEUTIS
Bounsaeu  WmihfiniRgdes
913158UsEdmangn IR liuInTg
uonnilaldoyanisoonuuunarnisdnnis
Bounmamnaiitugusinemaniuas
AdlnrAnsInUTIINeNdeau q eluwazuen
Uszmadugifisuidsaionmunsein

HIAN1S
T

dM51N5L ANV INTURYAIVIN I
ULV TEINNT IS B U AN LY
UNINY1AD AN LD
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NugIUAWINeImansuasAtinFan s LK
Auduuduazvivaie

[

5. INQUITAIAYRMNINIVINUFIUAUINGIANEATUAZANAAIENS
1939ARUINUFIVMALIRAMEAINGIPNENT ANAFIERSWALADA
ansaUsEyNAleIRANNIINeImans Adnransiarata lignasInuMann1IIg

Y

N

MeAEns adinAansLazana
3. fnuglunmsidenuazldiasedioinemans  adaransuazada  laniumdnnisng

a [

INYIFNENST ALAFIENSLAZADR
=1

fanuslunisdslamundnivniswasnsenintunislidnasnuadnu
ansaundgm leglduanmsmainenmans adaansuazadataogiadussuy

6. nadwsnsizeuivaaininiugiuduinermansuazadina1ans (Fundamental Science
and Mathematics Learning Outcomes: FSMLOs)

FSMLOs ¥ 4 dnuvaadngs e

1) aaui (Knowledge)

FSMLO1 a8u1sasdenuiiuguduinenmans adnenansuazain

FSMLO2 85u1883AAu3anizauine mans adlnmansuazata (adlnenansuazada wail
F¥ine1 uagildnd)

FSMLO3 Ussgndldeddnnuiniainedmans AdlnAansuwasada hgniesmiuvannisni
Wermans Adlamansuazaia

2) aunnue (Skill)

FSMLO4 idenuazldiasasiloningimans adaaansuazadin lagndewiundnnismia
Wemans adlnmansuazaia
3) AMUATYSIIN (Ethic)

FSMLO5 9198sdayaidaivinslamunanignismaivinisuaglifnasnuadnu
4) fudneuzyana (Character)

FSMLO6 anansaundaymiulanusaanuiduass (real world) lngldudnnismaineaeans
AmnAEnsLazana negnudussuy
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7 M1319N1INTTANLANUTURAVIUNAENSNSIT8UTEAUNANgAS (PLOS) §35183%1 (Curriculum Mapping)
A13VNINTEAANUTURAYBUNATWSNTTBUTTEAUNENEAS (PLOS) §3183%1 (Curriculum Mapping) Tusne3v (mududut)
A1913vAAAAEASLATENR

NGUIVT / S9EIY Y3 ANMg Vinwe J}U5IIU | anwauzdIy
yYAAa
FSMLO1 ‘ FSMLO2 FSMLO3 FSMLO4 FSMLO5 FSMLO6
U 1

MAT67-001 ﬂaimmam‘ﬁyugm o o @)
Basic Mathematics

MAT67-001E AdlaAansiug o ) O
Basic Mathematics

MAT67-100 ARAMERSE S UINeMmanswaznalulad o o o o
Mathematics for Science and Technology

MAT67-101 wAaRd 1 o o [ J
Calculus |

MAT67-102 wAARAE 2 [ o o o
Calculus I

MAT67-104 AAAIERS 1 ® o [ o
Mathematics |

MAT67-106 AmRAERSEMSUNSUAERS () o o o
Mathematics for Pharmacy

MAT67-106E AmAAERSEMSUNSUAERS () o o o
Mathematics for Pharmacy

MAT67-107 AmAAERSEMSUANITAERNS () o o o
Mathematics for Allied Health Sciences

MAT67-107E AmAAERSEMSUANITAERNS () o o o
Mathematics for Allied Health Sciences
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NGUIVY / S LY A5 inwy J}U5IIU | anwauzdIy
yAAa
FSMLO1 FSMLO2 FSMLO3 FSMLO4 FSMLO5 FSMLO6

MAT67-108 ARIAFNARSANNSUAIETUFUANERS [ [ o o
Mathematics for Public Health Sciences

MAT67-112 FradfdmsunITemaneeansaunn [ o [ ] o
Biostatistics for Health Science Research

MAT67-112E FraffdmsunITemaneeansaunn [ o [ ] o
Biostatistics for Health Science Research

YU 2

MAT67-105 ARIAAENT 2 o o o [ ]
Mathematics |l

MAT67-111 atmuszyna [ L o o
Applied Statistics

MAT67-201 wAARAE 3 [ o o o
Calculus I

MAT67-202 auM DY HAENTUTEENAdMSUIAINS [ o [ J [ J
Differential Equations and Applications for
Engineer

MAT67-203 NYAUATLAUAMTUIAING o o [ o
Linear Algebra for Engineer

MAT67-204 Tympdindmiuiang [ o [ J [ J
Discrete Mathematics for Engineer

MAT67-212 Anunanlunazatfdwiuinng o o o [

Probability and Statistics for Engineer
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NGUIVY / S LY A5 inwy J}U5IIU | anwauzdIy
UAAA
FSMLO1 FSMLO2 FSMLO3 FSMLOA4 FSMLO5 FSMLO6

MAT67-213 FradRdusuanAEns o ® o o
Biostatistics for Allied Health Sciences

MAT67-213E FreRAdmsuanTAEnS o o [ o
Biostatistics for Allied Health Sciences

U7 3

MAT67-205 32 JUIBTR AT IUTUIAING o o [
Numerical Methods for Engineer

MAT67-211 Anuuvlunaraind wsuimnsnouiines o o o o
Probability and Statistics for Computer
Engineer

MAT67-214 auhezfunazadnidodudmiudens o o o o

Introduction to Probability and Statistics for

Engineer
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A1919N19INTEANLAUTURABIUNAANSNTITBUITEAUNANGNAS (PLOs) §3183%7 (Curriculum Mapping) Tusie3w (ausdudud)

d1v13v Al
NEUAVT / SAEIYY oA AU3 inwy 3YSIIN | anwaurdIu
UAAA
FSMLO1 ‘ FSMLO2 | FSMLO3 FSMLO4 FSMLO5 FSMLO6
i 1

CHM67-103 URTRMsATiug Y [ [ [ ] [ ]
Basic Chemistry Laboratory

CHM67-103E URTRMsLATiug Y o [ [ ] [ ]
Basic Chemistry Laboratory

CHM67-104 nanLall [ o [ J
Principles of Chemistry

CHM67-104E nanLall [ o [ J
Principles of Chemistry

CHM67-105 vl o ® ®
General Chemistry

CHM67-106 wiliugiu ) ® )
Fundamental Chemistry

CHM67-110 UfURMsATiBun3e o [ [ [
Organic Chemistry Laboratory

CHM67-111 \iTBunTdfug ) ® )
Fundamental Organic Chemistry

CHM67-111E \niTBurEenugu [ ® [ ]
Fundamental Organic Chemistry

CHM67-112 nanATdun3d [ ® o
Principles of organic chemistry

CHM67-113 wTBuYSE 1 [ ® o

Organic Chemistry |
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NgNAY" / SWaIY o A3 Vinwe 5T | anweuzdiu
yAAa
FSMLO1 | FSMLO2 ‘ FSMLO3 FSMLO4 FSMLO5 FSMLO6
N7 2

CHM67-240 UfURnsuaniaiitiasen [ [ ] o o
Principle of Analytical Chemistry Laboratory

CHM67-241 wiliiareiiiugu [ L o
Fundamental of Analytical Chemistry

CHM67-242 nanLANALATIZY o o o
Principle of Analytical Chemistry

CHM67-243 nanAIAATIERd S UATANTLINE o o [
Principle of Analytical Chemistry for Medical
Technology

CHM67-243E nanAIAATIERd S UATANTLINE o o [
Principle of Analytical Chemistry for Medical
Technology

CHM67-244 wedafiugiumaaifeszidmiunisunms [ o [ [ J [ J
wnulneUszand

Basic Analytical Chemistry Techniques for
Applied Thai Traditional Medicine
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A1919N19INTEANLAUTURABIUNAANSNTITBUITEAUNANGNAS (PLOs) §3183%7 (Curriculum Mapping) Tusie3w (ausdudud)

d191391323IN8N
NENAVY / SWEIY Fodm AU3 Vinwy 3Y5ITU | anwaurdIu
UAAA
FSMLO1 FSMLO2 FSMLO3 FSMLO4 FSMLO5 FSMLO6
T 1

BIO67-101 nanTIINe 1 ® o o
Principles of Biology |

BIO67-102 UfuRnIsmanTInen 1 ® ® o o
Principles of Biology | Laboratory

BIO67-103 NANTIINEN 2 ® [ [
Principles of Biology I

BIO67-104 URURNINNTIne 2 ® ® ® [ ]
Principles of Biology Il Laboratory

BIO67-105 Fameiily ® [ [
General Biology

BIO67-105E FAmeiily ® [ [
General Biology

BIO67-106 UFtRNsTImeialy ® ® ® [ ]
General Biology Laboratory

BIO67-106E UFtRNsTImeialy ® ® ® [ ]
General Biology Laboratory

BIO67-171 Finevesgaddmiuivermansavnin [ o [ J
Cell Biology for Health Science

BIO67-171E e weTaRd MU mansaunIn o ® o
Cell Biology for Health Science
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NGUIVY / S9EIY ULy ANMg Vinwe U5 | AnwauzdIy
yAAa
FSMLO1 FSMLO2 FSMLO3 FSMLO4 FSMLO5 FSMLO6
BIO67-172 UHURNTINEveLadd My o ® o o

IeEansaunIn
Cell Biology for Health Science
Laboratory

BIO67-172F UHURNISTINevoLgaR MY o o ® [ ]
IeEansaunIw
Cell Biology for Health Science
Laboratory

A 2

BIO67-211 ATYVING [ [ ® [ J
Microbiology

BIO67-212 U U598 INeN o ® o o
Microbiology Laboratory

BIO67-213 9aTINe VUG [ [ ] o o
Fundamentals of Microbiology

BIO67-213E 98T INeNugIU [ [ ] o o
Fundamentals of Microbiology

BIO67-214 U URAN59aTINeniugu o o ® [ ]
Fundamentals of Microbiology
Laboratory

BIO67-214E U URn1s9aIneniiugu o o o o
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NGUIVY / S9EIY ULy ANMg Vinwe U5 | AnwauzdIy
YAAA
FSMLO1 FSMLO2 | FSMLO3 FSMLO4 FSMLO5 FSMLO6

Fundamentals of Microbiology
Laboratory

BIO67-221 Wugeans o [ ® [ J
Genetics

BIO67-222 U RN siuganans [ o ® [ J

Genetics Laboratory
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A1919N19INTEANLAUTURABIUNAANSNTITBUITEAUNANGNAS (PLOs) §3183%7 (Curriculum Mapping) Tusie3w (ausdudud)

d19139WanE
NEUAVT / SAEIYY oA A3 inwy IYSIIW | anwaurdIu
yAAa
FsMLO1 | FsmLo2 | Fsmios | Fsmioa | Fsmios | Fsmioe
7 1

PHY67-101 Wandsngu 1 [ [ [ [ ] o

PHY67-102 Wandsngu 2 [ [ [ [ ] o
Foundations of Physics |l

PHY67-103 Wanddusuieng 1 o o [ o [
Physics for Engineer |

PHY67-104 Handdmsuirang 2 o o o o [
Physics for Engineer |l

PHY67-105 TAndmamsunndiug [ [ [ o L
Basic Medical Physics

PHY67-105E AAndmansunnditugu [ [ [ [ ] o
Basic Medical Physics

PHY67-106 Wandvialy o o o ® ®
General Physics

PHY67-107E Wandnesnisunmnd o o o o [
Medical Physics

PHY67-108 Handdmsvinemansnsunnduaz [ [ o o o
avnN
Physics for Medical and Health
Sciences
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NEUAYT / SAEIY UGN A3 inwy J}U5IIU | anwauzdIy
uAna
FSMLO1 FSMLO2 FSMLO3 FSMLO4 FSMLO5 FSMLO6

PHY67-108E Wanddwsuinemansnisinnduay ([ ([ o o o
JUAM
Physics for Medical and Health
Sciences

PHY67-111 UFTRMSHENS 1 ) O O ) ) )
Physics Laboratory |

PHY67-112 UFTRNsHENS 2 ) O O ) ) )
Physics Laboratory |I

PHY67-113 UFtRnsAndalY e O O o o o

General Physics Laboratory
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AN 3 TATIEF19UDMNINIVINUFIUAIUINGIANEATHASANAAIEAS

ddniviinemans funumuazudnilunisudnisnisiieunisaeusieivugiudiu
Wpeansuazadineans 4 1913w ud Adaeansuazada wil F3Inen waldnd lnalUnaeu
Fausquusnludnisfinw 2541 uarlduivssedaananiud wa. 2561 ilelfaenadosiutssnie
nastimsgIundngnsssdugaufny Fajutiulaniunisfnuindayaainsiideuseu i
aenguiuaznaufialuamsinideud iy aunsahanuiinuszendldlfedavazauuas
aonndastunudesnsvesdiny diinivineimansisliusulsavdsuantomaeinidey
uildmnuaenndesiuinasinasgudnan sudaduinneinlmilfinnzauiundngnsiide
dousguivInINeGeLarangnsUaluyl

é’aﬁ?umié’fmﬂﬁzmumsL%‘sJumiaawmm%mﬁugfluimsnmam%uazﬂﬂimmam% USuUse e
2567 iowanndudiniadnunud fuiinee duaussan uasdiudnuaryaea Wutudniid
AN MUATALTIIUE TidenadpsiulnsguAanAisERUgaNAnY WA, 2565 Sududpsiilsfauazii
walulagasnanunldlunsinwnazuiulsmangasivianuivadouasaenaqasivaniunisal
fagtu  fuvdwiwennsmsseudiansaliuinsldesafimeuazasnadosivszuumalulad
asaumALarUSUNYeIdIALATVIaTiuaLTY TaenisuiuuAn 333 nssviunavFedsUssivsll o
wildlumsiamsisen; lumsuidaymviseimuinisseuiedaissdnsamesannadvangves
vdngms  lnedathlilimnuaonadesiuinweiduduluemsswil 21 1dud  sinwznsdnedhedl
Fsuguuaznsuitym invensAndaiiassd eenisdears Taslanznudingy uas
vinwgmaieduiinlitudndnn  awnsadmnuiildluvssgndldtuanniodn TFinoensd
mnuguuaziUselovdlidenld  wagnieusuilofunsiasuulasedissiniiivesdennlunniia
iam"flﬂi'fawﬁiéﬁaauﬁ@mqéﬁwﬂ%@mﬁLaﬂLLazﬁmmLﬁ?isnﬁmzyLawwsﬁwﬂummﬁaau wazlaadou
HIWIEN139UNTBULINIFIU The UK Professional Standards Framework (UKPSF) wazlasiusiu
wasdeyanuilulanesulal WiiSsuausadnfisvtoya nus waswalulad vhladeuasiniig
agmIngIng shumsgunsaiing o WelvfiGeuldliusslemilunsidniedoyadnans shlsiiSeu
ansadnwImanaiiariuaideyaldtonues Taglidrinnat wazanui

1. vangasuaslaseadrmangns
1.1 wundgin SIUnaenAnangns
laiszy
1.2 lassadramdngns

ITUIUTIYIVT | ATUIUKU28NA

NUINIVINUFIUAUINGIAEA S LA AMAAIENS

1) ngxineuatinAansuazaia 25 70

2) NI ULALl 17 40

)
3) NFNIVINUTTINEN 20 38
4) nFav N uEnd 13 29
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1.3 s1g39
1.3.1 UIUNFUIV
WU mugIUAIUAveImansuazadineans sandu 4 nguiv) fe adamansuazaia
wil 3Inen waridEnd
1) ngudvIsuAdinAansuazaand 25 518739

(%

NUFIU 0(0-0-4)

<3

s

MAT67-001 ARIAAIENS
Basic Mathematics

MAT67-001E  alnenamsiugiu 0(0-0-4)
Basic Mathematics

MAT67-100  AgaraasdnsuInemanitazmalulad 3(3-0-6)
Mathematics for Science and Technology

MAT67-101  uAaRad 1

Calculus | 3(3-0-6)

MAT67-102  WARAGH 2 3(3-0-6)
Calculus i

MAT67-104  mflaf1ans 1 3(3-0-6)
Mathematics |

MAT67-105  Aglaeans 2 3(3-0-6)
Mathematics |l

MAT67-106  mlaAansdmsuLnduengans 3(3-0-6)

Mathematics for Pharmacy

MAT67-106E  mdlsmansdmsundeans 3(3-0-6)
Mathematics for Pharmacy

MAT67-107  AAAIERSEmMSUanIteans 3(3-0-6)
Mathematics for Allied Health Sciences

MAT67-107E  AAAIERSEmMSUanITAEnSs 3(3-0-6)
Mathematics for Allied Health Sciences

MAT67-108  ANAAIERSEMSUANSITEUANENT 3(3-0-6)
Mathematics for Public Health Sciences

MAT67-111  afiAussend 3(3-0-6)

MAT67-112  #adRdmsun1sisenIaingeansgunin 3(3-0-6)



MAT67-112E

MAT67-201

MAT67-202

MAT67-203

MAT67-204

MAT67-205

MAT67-211

MAT67-212

MAT67-213

MAT67-213E

MAT67-214

25

Biostatistics for Health Science Research
FradRdmMIUNTIENIINeIFEnsaunn
Biostatistics in Health Science Research
LARANE 3

Calculus Il

auN19 e YIUSHaENSUTEENAFIMTUIMNS

Differential Equations and Applications for

Engineer

NyAALTLEUdNTUImINT

Linear Algebra for Engineer
gRANAFNIUIAINS

Discrete Mathematics for Engineer
MMTAATIZATIRNAVENTUIAINT

Numerical Analysis for Engineer
AnuUasdularaiRd S UImnseuRIm o3

Probability and Statistics for Computer

Engineer

) o

Anutnavilunazadindmsuiaing
Probability and Statistics for Engineer

D RE NS UAITANER S

Biostatistics for Allied Health Sciences

D RE NS UAITANER S

Biostatistics for Allied Health Sciences
muhesdunazadniloudmiuinng
Introduction to Probability and Statistics for

Engineer

2) nguivIanual 17 518311

CHM67-103

UJuRnsiallnugiu

Basic Chemistry Laboratory

CHM67-1036  URtRmsiaiiiiugiy

Basic Chemistry Laboratory

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)



CHM67-104

CHM67-104E

CHM67-105

CHM67-106

CHM67-110

CHM67-111

CHM6T7-111E

CHM67-112

CHM67-113

CHM67-240

CHM67-241

CHM67-242

CHM67-243

CHM67-243E

CHM67-244

26

nanLAdl

Principles of Chemistry

nanLAdl

Principles of Chemistry

wiivialy

General Chemistry

wiliugiu

Fundamental Chemistry

UfuRn1saldun3d

Organic Chemistry Laboratory
\niTBunIeugu

Fundamental Organic Chemistry
\niTBunIeugu

Fundamental Organic Chemistry
nanLABUNIY

Principles of Organic Chemistry

LPiBuNIY 1

Organic chemistry |

UfuRnsmdnaitiasien

Principle of Analytical Chemistry Laboratory
wildaseiiiugiu

Fundamental of Analytical Chemistry
nanATALATIZA

Principle of Analytical Chemistry
nanadeszRdmsuIalanIsuIng
Principle of Analytical Chemistry for Medical
Technology
nanadeszRdmsuIalanisunmg
Principle of Analytical Chemistry for Medical
Technology

wAlANUFIUNIBATIATISE T UN SN
wulneUszand

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-3-2)

2(2-0-4)

2(2-0-4)

3(2-2-5)

3(2-2-5)

1(0-3-2)

2(2-0-4)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-3-6)
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Basic Analytical Chemistry Techniques for
Applied Thai Traditional Medicine

3) NUAVIAIUTIINIH 20 T1873U

BIO67-101 nandinen 1 3(3-0-6)
Principles of Biology |

BIO67-102 UURNMINaNTINen 1 1(0-3-2)
Principles of Biology | Laboratory

BIO67-103 NaNTIINYI 2 3(3-0-6)
Principles of Biology Il

BIO67-104 UURNIEaNYIINe 2 1(0-3-2)
Principles of Biology Il Laboratory

BIO67-105  #inenvild 3(3-0-6)
General Biology

BIO67-105E  @7Angvhld 3(3-0-6)
General Biology

BIO67-106 UFTRN3TTIneThly 1(0-3-2)
General Biology Laboratory

BIO67-106E  UfuAnsiAnewhly 1(0-3-2)
General Biology Laboratory

BIO67-171 FIINYVDATARANTUINYIAARTHUNN 3(3-0-6)
Cell Biology for Health Science

BIO67-171E 7N 1veawadd niuInemansguamn 3(3-0-6)
Cell Biology for Health Science

BIO67-172 UFuRn1sTIne1venwaddmsuInemans 1(0-3-2)
FUAMN

Cell Biology for Health Science Laboratory

BIO67-172E  U{UANSHIIMevesand miuInedans 1(0-3-2)
4UNN

Cell Biology for Health Science Laboratory
BIO67-211 %INeN 3(3-0-6)

Microbiology



BIO67-212

BIO67-213

BIO67-213E

BIO67-214

BIO67-214E

BIO67-221

BIO67-222

4) ngu3vIauildn

PHY67-101

PHY67-102

PHY67-103

PHY67-104

PHY67-105

PHY67-105E

PHY67-106

PHY67-107E

28

UURN1598% NN

Microbiology Laboratory

Fundamentals of Microbiology
Uﬁﬁ’ﬁmiaa%ﬁwmﬁugm

Fundamentals of Microbiology Laboratory
Ug’jﬁ’amiﬁ;a%ﬁwmﬁugm

Fundamentals of Microbiology Laboratory
WugAans

Genetics

Ufumn1siuganans

Genetics Laboratory

a3 13 5189390

Wandsingu 1
Foundations of Physics |
Wandsngu 2
Foundations of Physics II
Wanddmsuiaing 1
Physics for Engineer |
Wanddmsuiaing 2
Physics for Engineer |l
fAndnsnsunnditugiu
Basic Medical Physics
AAndmansunmeiugiu
Basic Medical Physics
Tandily

General Physics
Wandnensunnd

Medical Physics

1(0-3-2)

2(2-0-4)

2(2-0-4)

1(0-3-2)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)
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PHY67-108  WANddwmsuInemansn1sunmduazaunin 2(2-0-4)
Physics for Medical and Health Sciences.

PHY67-108E  WANddmSuIneamansnIsunmduazaunn 2(2-0-4)
Physics for Medical and Health Sciences

PHY67-111  U{URMsWaENd 1 1(0-3-2)
Physics Laboratory |

PHY67-112  UHURANSHANS 2 1(0-3-2)
Physics Laboratory I

PHY67-113  UfURmsHAndvLY 1(0-3-2)

General Physics Laboratory

2. ANMUNNYYDIUAVIAHTIEIN
AT INUTENEUMIEMIBNYIANAY  dameduasl WA, VeImENgns  wazdlavanuen
Fortoluil
2.1 AnuvIeYRITETIEANEIsnYsUTINng luidundngns

MAT67-xxx | Mg nauIvIAdineNan Sk

CHM67-xxx | g nauIy Al

BIO67-xxx N4 NANIYITYVINEN

PHY67-xxx MU nauIvWaEnd

MAT67-xxxE | anedi naulvIadineaniuavads ldnwdingulunisasu
CHM67-xxxE | Mg naudywall ldnwsdangulunisasu

BIO67-xxxE | vaned nauInHIIMen lnrwdangulunisasy
PHY67-xxxE | vianedia nauIv g ldn1wdsngulunsaou

lagiaY 67 MasTafidnys naneis U w.e. Aldvdngns

2.2 ANURNIYVDILAVTHEA YN

o A =2 |
wany 1 NUIY0Y YUl
Nany 2 NUBE4 aRuNaNIv
wani 3 FQRRE aeuTgIvIbungy

2.3 dsunguIvluanun (nanil 2)
1) ngudrIAdinAansLaTERn (MAT6T -xxx)
0 LK nauIvINGLINIANNFNENT

1 N8 navIvadn
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2) ngu3v Al (CHM67-x0)

0 QUGN nquir Al luuarimiugiundndu
1 QUGN NRUIYWANBUNTE
4 AR NRuITWAIATIEN

3) NGUIYITIINY (BIO6T-xxx)

0 AN nauAT T Anegwihly

1 AN NAuIY9ATIINEN

2 QUGN nRuIYIRUgANANS

3 AN NANIVIERIINYT

4 LK NRUIT NG NUAEAS

5 EAK NaXIIIAINYY NeRNITTURALITAIUINTT

6 QULR NAUITIANUNANNANENINTININ BUNTUIFI TITNE
nseysny

7 LK nRuIv I veITaaLaLlaIANg

8 RN nasdvduNLazdayiiiey

9 QUGN nquIv ALl

4) ngu3vInEnE (PHY67 -xxx)

0 FQURR QGHERRITV R

1 N8 nauIIUHUANS

3. STUUNNSIANTISANE
3.1 53UV
] szuulesnia I 1 Insfnwudsesnidu 3 mans@nwund 1 aanis@nwundil
syezlaAnwliesnin 12 dUas
M szuuninia Tae 1 Unisfnwutseenidu 2 anams@neund 1 amansdnwunadl
sgegliaAnwlitesnin 15 dUai
L] syuumiieniséing (Module)
L] ssuuns@nuinaest (lddesndn ... dUn9A)
3.2 M3IANsAnEINAgYToU
M wuns@nwliifinirggeu
[ wwunsfinudmunliiinnaggseu Wunen ....... davisenianisinm
3.3 sUuwuun1sfn
M wwuiudeu
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wuunslnasudedsinidundn

wuunslnasiudeunsnmuazideadudondn
wuumslnanadidnnsefindidudondn E-learning)

wuumslnansdumesiin

I ITERCET) I wasdulumudetfuresumningdesdednual 1

a

PENIANWITTAVUIUYINT W.A. 2566 (AANWIN 1)

oo
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4. WHUNIANYN
NGUAYIAIUANAFIEATUAZADA 25 5183V

= PN P PN
AMANITANEIN 1 AIANIFANYIN 2

MAT67-001 ARIRANANTNUFIY 0(0-0-4) MAT67-100 ARlRFanTaTUINe IR SLAL 3(3-0-6)

Basic Mathematics wialulad

Mathematics for Science and

Technology
MAT67-001E mﬁmmam%ﬁug’m 0(0-0-4) MAT67-102 WAAANE 2 3(3-0-6)
Basic Mathematics Calculus Il
MAT67-100 ANRFAANTENMSUINENMEnsway | 3(3-0-6) MAT67-104 ANAFAARS 1 3(3-0-6)

walulad Mathematics for Mathematics |

Science and Technology

MAT67-101 LARAE 1 3(3-0-6) MAT67-106 Adlaenansdvsundumans 3(3-0-6)
Calculus | Mathematics for Pharmacy

MAT67-105 ANAAERS 2 3(3-0-6) MAT67-106E ANAAERSEMTULNEYANERNS 3(3-0-6)
Mathematics |l Mathematics for Pharmacy

MAT67-201 wAaANE 3 3(3-0-6) MAT67-107 AdlnmansEvuaniymans 3(3-0-6)
Calculus i Mathematics for Allied Health

Sciences

MAT67-204 TgnatindniuIAIng 3(3-0-6) MAT67-107E AdlnmansEvuaniymans 3(3-0-6)

Discrete Mathematics for Mathematics for Allied Health

Engineer Sciences




= PN
A1ANTTANYIN 1

= PN
A1ANITANYIN 2

v o

MAT67-205 NIRRT BavETUIAINg | 3(3-0-6) MAT67-108 ARlRFNERSEMTUAISISUAUANERS | 3(3-0-6)
Numerical Analysis for Engineer Mathematics for Public Health
Sciences
MAT67-211 anunzilunazadfdmsy 4(3-3-6) MAT67-111 anausvend 3(3-0-6)
AFINIADNIILADS Applied Statistics
Probability and Statistics for
Computer Engineer
MAT67-212 anuthazdunazatindwmsu 3(3-0-6) MAT67-112 FradRdmsumMTINemaInemans | 3(3-0-6)
NG qUAN
Biostatistics for Health Science
Research
MAT67-213 FradRdmsvanvmans 3(2-3-6) MAT67-112E FradRdmsumMTINemaInemans | 3(3-0-6)
Biostatistics for Allied Health quan
Science Biostatistics for Health Science
Research
MAT67-214 anunzilunazadfdossiu 3(3-0-6) MAT67-202 auN1s e YIUSHarN1sUSEYNA 3(3-0-6)
dnsuiaang dmsu
Introduction to Probability and 3#Ins Differential Equations and
Statistics for Engineer Applications for Engineer
MAT67-203 WAt dudSUIAINg 3(3-0-6)

Linear Algebra for Engineer
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= PN = PN
A1ANTTANYIN 1 A1ANITANYIN 2

MAT67-212 Anudazidulazadfdvsuieng 3(3-0-6)
Probability and Statistics for

Engineer

MAT67-213E @R NS UANNITANERS 3(2-3-6)

Biostatistics for Allied Health
Science

NUYLAR

51839 MAT61-001 mamsdinendl 1 dwsunnvdngnsiiveaey

51839 MAT61-001E mAnsAnmdl 1 dmdunnvdngasmadiansurmeumnnmi)

51839 MAT67-100 mamsnendl 1 dwsumdngnsinunsenansuasuinnssy wasingmansenmsuasyinnssy

51639 MAT67-100 MAnsAnwfl 2 dwsumdngasineteansymanzia

503 MAT67-101 memsfinwndl 1 dwiuvdngasimnssuliih Jmnssuedesnauazsjusud Imnssulest Imnssuilasiadiuaznedues Imnssuefuazsiafindunssuuagimnssuneniiumes uas
Yyuusehivg

AN MAT67-102 memsfinwndl 2 dwuvdngasimnssulih dmnssueiesnauazjusud Imnsslest Imnsndlasnaiuesneduwes Imnssuefuasafindunssuuasimnssuneniiuned uas
Yyayusehivg

51639 MAT67-104 MAnsAnwfl 2 dwmsundngasiasugmans

51639 MAT67-105 aAnsanwdl 1 dwsundngasiasugmans

51639 MAT67-106 aAnsAnwfl 2 dwsundngasindumans

51639 MAT67-106E nansfinndl 2 dmsundngmsinduemans

51839 MAT67-107 mamsdinendl 2 dwsumdngnsmsunndunlnedssgnd wadanisunnd uagmenwiida

51391 MAT67-107E mansanwii 2 dwmfundngasimadianisunnduiunnd)

51391 MAT67-108 mansinundl 2 dmsuvdngnseusivdanaden endreunis uazansnsage

3% MAT67-111 mansinwnil 2 dmuvdngasiasugmans uagvdngasivermansvnamsia

3% MAT67-112 nansanwil 2 dwduvdngasindumans

3% MAT67-112E anensfinwndl 2 dmsundngmsindueans

I N ey R I Y O B

318391 MAT67-201 nanis@nuidl 1 dmsundnansianssulniin Imnssuniasnauagvueud Imnssulest wagdmnssutlnsialuasnedives
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539 MAT67-202 mansanwil 2 dmuvdngasimnssului dmnssudlasieiiuagnedivns Imnssuidosnauassjusud wagiemnssules
3% MAT67-203 mAnsanwil 2 dmsumdngasimnssuaeuiimes uazszuudandey

51639 MAT67-204 mAnsAnwil 1 dmsumdngasimnssumeniimes uazszuudaniey

5139 MAT67-205 mAnsanwil 1 dmsumdngasimnssulii dmnssuedemnauazvusuduazimnssunoufiomes uarszuudaados
5639 MAT67-211 mAnsanwil 1 dmiuvdngasimnssumeniimes uazszuudandey

3% MAT67-212 mansanwnil 1 dwdumdngasimnssules)

3% MAT67-212 mansanwnil 2 dmdumdngasimnssulwihuagimnssuedonauasyjugus

639 MAT67-213 mamsfinundl 1 dwsuvdngnsimadanisunnd

13 MAT67-213E mansinwil 2 dwmfundngasimadianisunnduinni)

3% MAT67-214 mansanwil 1 dwduvdngasimnssuad uazieiindunssuuazimnsaudlnsiefiuasnodiues
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1a 1Y IS a
NRNIVINTUAN 17 3787391

aMANsEned 1 aANsAnendl 2

CHM67-103 UfRmanifiugiu 1(0-3-2) CHM67-103 UfRmaindfiugiu 1(0-3-2)
Basic Chemistry Laboratory Basic Chemistry Laboratory

CHM67-103E UFRNseTfiugY 1(0-3-2) CHM61-105 wailvialy 3(2-2-5)
Basic Chemistry Laboratory General Chemistry

CHM67-104 wanLAll 3(2-2-5) CHM61-106 iliugiu 3(2-2-5)
Principles of Chemistry Fundamental Chemistry

CHM67-104E wanLAll 3(2-2-5) CHM67-110 U AT BUN3E 1(0-3-2)

Principles of Chemistry Organic Chemistry Laboratory

2

CHM61-105 ity 3(2-2-5) CHM67-111 ATBUNIGNUTIY 2(2-0-4)
General Chemistry Fundamental Organic Chemistry

CHM61-106 iliugiu 3(2-2-5) CHM67-111E AilBuvgiugY 2(2-0-4)
Fundamental Chemistry Fundamental Organic Chemistry

CHM67-110 U URNsATBUN3e 1(0-3-2) CHM67-112 VanLABUNIE 3(2-2-5)

Organic Chemistry Laboratory Principles of Organic Chemistry

2

CHM67-111 ATBUNIENUTIY 2(2-0-4) CHM67-113 ATBUNIE 1 3(2-2-5)
Fundamental Organic Organic chemistry |
Chemistry

CHM67-243 waneieEEmsunala 3(2-2-5) CHM67-240 UfuRnswdnaTdas s 1(0-3-2)
NSUNNE Principle of Analytical Chemistry

Laboratory
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= PN = PN
AIANITANYIN 1 AMANTITANEIN 2

Principle of Analytical
Chemistry for Medical

Technology

CHM67-243E wanieinAsERdmIuImAaLla 3(2-2-5) CHM67-241 AiTAs ey 2(2-0-4)
NSUNNE Fundamental of Analytical
Principle of Analytical Chemistry

Chemistry for Medical
Technology

CHM67-242 wanLAIIAIIZY 3(2-2-5)
Principle of Analytical Chemistry

CHM67-244 wadafiugumaaileseidmiu | 32-3-6)
nsunmneunulngyseyna
Basic Analytical Chemistry
Techniques for Applied Thai

Traditional Medicine

ULNA

[J 5163%1 cHM67-103 mansfinundl 1 dnsuvdngns Imnssuaiiuaziefindunssu Masindiuaznoded ountivdanndon ordreutsuasemutasnds maasisugusuy meamiilia Ingmansoimns
waruinnssu Inemanimmeia wasindumans

(] 516991 cm67-103 mansfinuni 2 dmfundngas Inenmans Iensslest Iemnssulaih Imnssuiedoinauasriusud Inuasmaniiazuinnssy uagnetuiaaans

H s crmer-1038 namisinundl 1 dwdundngns unumnemansumnn?) wasdmunnemansumnm)

] s cHive7-108 aansfinunil 1 wadiamsunme uwndusulneyssgnd uazindvean

] s cHv67-1008 samsfinunit 1 dusumdngms Tumunmsmans(uiumwai) dnummsmansuiumi) wazmadiansuwmdaumumna)

(] s cHme7-105 ananisfinunil 1 dwsundngas Imnssuaiiuaziniindunssy Tlasiafuaznodue nemansomnsuazuinngsy uasinenmanimamsta

(] s cHv67-105 aansfinunil 2 dwisundngns Imnssulest Imnssuliih uasimnssuaiesnauasiusus

] 5w cHve7-106 aanisfinunil 1 dwundngas ansrsauguanans eunfodaundey uavarounsisuasanuasnde wasneniminlin
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51839 CHM67-106 MAMSANWT 2 dmundngms werutaenans uaginymsmansuazyinnssy

51639 CHM67-110 MANsANNT 1 dmsundnges sunsiodannden waranireunsiouazanulasnsie

59639 CHM67-110 MANSANENT 2 dmFundngms Wndumans Inenmansemsuazuinngsy Inemans uaginermansnimeta
5139 CHM67-111 MANsAnwT 1 dmfundngms sunsidannden wazanireunsiouazaulasnsie

59639 CHM67-111 MANSANENT 2 dmfundngms wadanisunmd Inermansonmsuazuinnssy uagivermansnmeta

183 CHM67-111E mamsAnwil 2 dmundngns wadanisunmeuumn)

51639 CHM67-112 MANsAnwd 2 dmsundngss msummdunulneussgnddadin uaginermans

51639 CHM67-113 AANsANNT 2 dmsundngms Wndumans uagineimans

51839 CHM67-240 MAMsAnwTl 2 dwdundngns eundedaunadon ardieusiouazmiulasndy Inemansensuasuinnssy waringmansmmeta
51639 CHM67-241 AANsAnNT 2 dmsundngms sunsisdanaden s1reuiiouazeulasndy warinemansomsuazuinnssy
51639 CHM67-242 AnANsAnwT 2 dmsundnges Inermansymanzia

51639 CHM67-243 AANsAnwd 1 dmfundngms wadanisunme

5139 CHM67-2438 MamsEnwil 1 dw3umdngns wedanisunndumnnmi)

59639 CHM67-244 AnsAnendl 2 dmsundngns msunmdusulneyssegnd



1a 1% a a a
NAUIYINTUTINY 20 518991
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AANTSANEIN 1

AANTSANEN 2

BIO67-101 NANTIINYT 1 3(3-0-6) BIO67-103 NANTYINEN 2 3(3-0-6)
Principles of Biology | Principles of Biology II
BIO67-102 UFuRnImanTYIne 1 1(0-3-2) BIO67-104 UfuRnmanTYInen 2 1(0-3-2)
Principles of Biology | Laboratory Principles of Biology Il Laboratory
BIO67-105 FAnevily 3(3-0-6) BIO67-171 PPN VDALARENTUINY AR 3(3-0-6)
General Biology g
Cell Biology for Health Science
BIO67-106 UFRMsTAMehly 1(0-3-2) BIO67-171E I eNTaRAMTUING NS 3(3-0-6)
General Biology Laboratory guam
Cell Biology for Health Science
BIO67-105E Fringild 3(3-0-6) BIO67-172 UHURNSTINeVRATASA NS 1(0-3-2)
General Biology 3‘1/!81?112161%21%511‘1/\1
Cell Biology for Health Science
BIO67-106E UFiRn1sT ey 1(0-3-2) BIO67-172E UHURNSTINEVRATASA NS 1(0-3-2)
General Biology Laboratory ANYIAEAR TV
Cell Biology for Health Science
Laboratory
BIO67-211 2% ImNeN 3(3-0-6) BIO67-213 T Ineiugu 2(2-0-4)

Fundamentals of Microbiology
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= o =3 P
A1ANTANEIN 1 AIANITANEIN 2
BIO67-212 UUAN159a833Inen 1(0-3-2) BIO67-213E RYIININUFIU 2(2-0-4)
Fundamentals of Microbiology
BIO67-214 U URNI9TINeiugu 1(0-3-2)
Fundamentals of Microbiology
Laboratory
BIO67-214F UURn159a¥ Ineiugu 1(0-3-2)
Fundamentals of Microbiology
Laboratory
BIO67-221 Wugenans 3(3-0-6)
Genetics
BIO67-222 UfuRnsiugmans 1(0-3-2)
Genetics Laboratory
NUBLAA
[] 513w BIO67-101 uas BIO67-102 man1sinwndl 1 dwsundngnsingrmans Inermanimamsia avsisaauaans sundiodauandon uazertreuniouasauasnse
(] 5139 BIO67-103 uaz BIO67-104 mansinwndl 2 dwundngnsingnmans uagivenmansimansia
[J 516991 BIO67-105 uay BIO67-106 mAn1sAnwil 1 dmsundngas nsunndunulneyssgndoudin wadianisunns neniwintn uazsinunseaniuasuinns
[] 513w BIO67-105E war BIO67-106E nmansinwnil 1 dwsundngns wadiansunmdunnmni) uazdmunngmaniumnnen)
[] s BIO67-171 uaz BIO67-172 mansfinwndl 2 dwundngns wnmerans uasnenunameans
(] 5% BIO67-171E way BIOG67-172E mansinundl 2 dwundngns ununvemansuiunmi)
(] s BIO67-211 uas BIO67-212 mansinwndl 1 dwsundngns Inermans Inermanimameia uaginuasmansuasuinnssy
(] s BIO67-213 uaz BIO67-214 mansfinwndl 2 dwdundngns wadanisuned uagIvermanionmsuazuianssu
(] 53w BIO67-213F wax BIO67-214E mamsinwnil 2 dmiuvdngns wadiansumduini)
(] 53w BIO67-221 uas BIO67-222 mamsfinwndl 2 dwundngns Inenmans uazinumsmansuazuinnssy




nauIvIGIUNENd 13 5187397

41

= PN
A1ANITANYIN 1

= Py
A1ANITANYIN 2

PHY67-101 Wandsngu 1 3(3-0-6) PHY67-102 Wandsng1u 2 3(3-0-6)
Foundations of Physics | Foundations of Physics |l
PHY67-103 Wanddmiuieng 1 3(3-0-6) PHY67-104 Wanddmsuiens 2 3(3-0-6)
Physics for Engineer | Physics for Engineer |I
PHY67-105 MAndvansunndiiugiu 2(2-0-4) PHY67-105 TAndyansunmdiugu 2(2-0-4)
Basic Medical Physics Basic Medical Physics
PHY67-105E AAnAv1eNIsUNNENugIY 2(2-0-4) PHY67-106 Wandvily 3(3-0-6)
Basic Medical Physics General Physics
PHY67-106 Andvily 3(3-0-6) PHY67-107E Wandvansunmd 3(3-0-6)
General Physics Medical Physics
PHY67-108 Wanddusuinenmansnisunndiaz | 2(2-0-4) PHY67-108 Wanddwsvinermansnisunnduay | 2(2-0-4)
RN GRIEARMY
Physics for Medical and Health Physics for Medical and Health
Sciences Sciences
PHY67-111 UfumnsEnd 1 1(0-3-2) PHY67-108E Wanddmsuinenmansnisunmeuas | 2(2-0-4)
Physics Laboratory | duan
Physics for Medical and Health
Sciences
PHY67-113 UFtRnsiandaly 1(0-3-2) PHY67-112 Ufusn1sWand 2 1(0-3-2)

General Physics Laboratory

Physics Laboratory I




a2

= ] = PN
AIANITANYIN 1 A1ANITANYIN 2

PHY67-113 UfuRnsiEndaly 1(0-3-2)

General Physics Laboratory

NRUYLAR

A A N Y O B

59639 PHY67-101 anamsfinwndl 1 dmiundngms Inenmans agmans

59639 PHY67-102 nnamsfinwndl 2 dmiundngms Inenmans agmans

59639 PHY67-103 mansinwdl 1 dmumdngnsimnssales Imnssuliih ImnssureniiimesuadayanUsziivg Imnssuedomnauazyiueud Imnssueiuaziefindunssy wazilasiadiuaznodues
51831 PHY67-104 anansfinwndl 2 dmsundngasimnsaulesn dmnssuliin dmnssunesfnmesuasdyanuszing Imnssuaieanauazyiusud Imnssuaiiuaziiindunssy wasllnsaiiuasnodues
51639 PHY67-105 anamsdnunil 1 dwundngmsurmeusulneuszend

51391 PHY67-105 anamsainunil 2 dmsundngaswenuiamans

51639 PHY67-105E mamsfinundl 1 dwsumdngnsdmunmduiunyid

51639 PHY67-106 anemsiinunil 1 dmsundngmsetreunilouazanulasnss sunsipdaiinden msasisuguanvy nvnsmaniuazyinngsy wazingmansmameta

51639 PHY67-106 aemsAinwnil 2 dmsundngasinenmaniennsuasuinnssu

596391 PHY67-107E aamsinundl 2 dwmsumdngnsviunummemansuiunna)

51639 PHY67-108 mamsdnunil 1 dwsundngmsindumans

51631 PHY67-108F mamsdinundl 2 dwsuvdngnsimadanisunndununmna)

59639 PHY6-111 AAnsAnwdi 1 dmfundngnsimnssulest Imnssulni JeonssureuiinnesuasUyanusevg Amnssuedosnauazriusud Imnsauaiiuasiaiindunssy uazlnsiaduagwodiues

o

398397 PHY67-112 mamsfinwiil 2 dmsundngnsimnssules Imnssulnih ImnssuneuiumesuaslyaiuseAvg Imnssuniomnauazifueud Ienssuaiivaziniindunssy wasllnsialivaznediues

318391 PHY6-113 anAn1sAnyifl 1 dwsundnansendteuniouasainudasasie sundudawindau N15ans1snguyasy wagive1mansvmnmea
518791 PHY6-113 anam1sdnuil 2 dwsundngmsnienimdidn
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5. Naé’wﬁ‘msﬁauﬁm auln13Anen (Year Learning Outcomes: YLOs)
N/A

6. asRUsEnaUfienfuUszaunsainAauIy Fnaw/annafinen/WiLs/Practice School) (§18)
N/A

7. famuuaieafiunisinlassnuniesudse G
N/A

8. A183UNETI8TVT (Wansaglun1ANLIN 3)
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nuIN 4 ﬂqiﬁ]ﬂﬂsg‘UQUﬂqiLiﬂug

1. nszuaumssansBeudiie g iFeuussauadnsniaseuiiindls
Tuthagtulaniimaasuulasegnsmaiuazinnselaslusumalulad TawseAuglmiidu
Yoy 1Uszing (Artificial Intelligence : A) ity Snisiaugunsalfeans AGendiaunsaln vie
Insdwvidlediedaaioy Msessunisldnuneundiaduielivainnans dnsiamnszuudumesidn
arundags weluladmandldidnniummtunisdiduiinvesmywdlunn q du lddesdunns
Boumsasulunnsziu Msdoas gsnansin meluladnisnsuwnd mensinunsuazes Wu
diu Tnglanzegrebavnnisaliiddgiintusialan Aon1sszuinveslsafaieolafalalsun 2019
(COVID-19) Fadulsng il vinlhAnmsasuulastinuszanslanguuuu@inunalmi vie gu
Fialnal (New normal) ilvAansldmalulad lnsanzesulathidundunuindfglunsiseunis
aoulutransiinnisszuinuedlsa COVID-19 Aisnuan é’qﬁumﬁmﬂismumiL'%Emmiaamaaﬂaj:u
Agritugruiuing maniuagadinananuiuuse we. 2567 Sudufesddeiuazininelulad
sananuldlunsimuinazysuusmangasiidanuivadouazaennaesiuanunisaitagdu &
uwdsnsneInsnisiseuiannsaliuinisldedaiismweuazasnndosiuszuumaluladatsauma
wazuIunesdiauAdvianiiuaie Tasniniunda 3503 nssuiumsviedsseAuslua 4 uldly
n153nnsiseus lumsuidamvseiauinisiieusedeiiussdnsnmasanudmanevemanans
Tnegaiiulidanuasandesfurinusfidniuluanisswi 21 ldun invensanedreiiasauuay
n1sunUegynn (Critical Thinking/Problem—-Solving) Winwen15ANLTNAS19a55A (Creativity) Minwen1s
deans (Communication) Tnglanznudangy uagiinuenisvihemuduiin (Collaboration)
nsdansruIuMIiBuMsAsuMIIAdTIiug Winemaniuazadinaans USuUse w.A. 2567
deimurindindisdunrmg fuiinee fustessn wasdudnuuryeea Tidutaudiniidannin
LaransIauy Naenadesfuninsgiunandszdugaudne w.e. 2565 Sududeadidedanasiy
walulagaendnunldlunmsimuinasuSulsmangaslilianuviuaiouazaenadesivaniunisel
Uagtu fundminensnisSeudiiannsaliuinsidedafivmenazasandosiuszuumalulad
asaumALarUSUNTeIdInLATIauaTs TaenniuwiAn 333 nszutumsviedsszAuslul 4
wlglun1sdnnisisews lunsuidgmvseiauinisiseuiegraliuszdnsnmasamudmingves
néngns lnoyjatiulsifiauasnadostuinueisniuluanisswd 21 loud finvenisAnedied
Insugramaznuitym fnuznsanideaiisassd fnvznisdeans lnslanizn1wdngy uas
vinwemsihanududinlifuindne aunsadenuiildliussgndldfuasivdn 153nedqad
anuguuaziuselovdlidenuld uaznfensuiiefunsidsuuvasedrsnniivesdsanlunnii
samﬁalﬁ?awmsﬁﬁaauﬁﬂmq@aUU'%zyaunLaﬂLLasﬁmmL%mngLawwéfmiummﬁaau waglaaou
HIUITN1IAIUNTOUNINSFIU The UK Professional Standards Framework (UKPSF) waglasausiy
uwaadeyannuilulanseulad WSsuaunsaifdeya anu3 wasinalulad vilddeuasiay
agangInda shumsgunsaling 9 Wlelvgiseulaliusslonilunaiirfedoyatnans silvgizeu
ansodnwmenuiuasdunhieyaldmenuies Taglisiinnan waganui
nszvumsianisfousieliSouussquadnimaFousdinely ddnivinenmansinisnda
seAniuguiuinemansuasadamansimneanfunadninaieuvemingnsiiaaouay
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udesumInedouasndngnsidalnsnnimdngrsuiund Tasfnszuiunisdaninfounisasy
fidnuaznsysannsseninsmaninnuimalsnisuazdomaluladasaumaielfaonadeaiu
anﬂ'ﬁiumiﬁauﬁuﬁmﬁﬁwﬁ 21 lAun E-learning, MS Teams, Kahoot, Socrative, Google
classroom, Thai-MOOC LitelindAnwiiinnsideuduazlddududeya Anvifindudmenuies waz
numuuniieuldnasniai dnsiivarwuugesuazdadiunsiuuaeuanadofuinumives
uAingds uagiiunislddenisaouduntudanguy ﬁgﬁwimmimaLLazﬂﬁﬁ’ami InTEUIUNT
aoudlomliiaenndestunadndnisidous via 4 dw ldud dueand e Tus39u uardnuue
yAra dnsviRanssunguuazeiusendudes Tnugaudulvdnfnwianuaiunsalunishiniiases
dunsht Anadaassd Anuidamn danuldduasliaussouzrgaiensBoudmenuiomasndin i
ANAINNTaRTItusEAULILIE W1la Sullaveusenuewardiay daudnd sausuady

PANNNABVDITAIUSTTY @usaUsuAmbmiununsasuwlasvadlanta
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2. M sIansTuIUNsREUiLaznsinUsaiunanne iian swanadnsn1sseuiluudazinu
A3 NLEAIANNADNARDILAZITNITIANTEUIUNMSIIEUS N1TIanauazUssiliunainsn1siteuivawmninivinugiuauingisansuasaninaans

afANLENUgUF LN ans
AlRFERSLAZENR tnudenAdoeiU
nadwSMIIFous dmsuinditinngisou
VAENAY wAFULUUNMTADULUY
ey naufeadu Wl dunasg
Tl

L AnwndueiifisifunesSouiienuies

L gomsaunauazimaluladfdans
Seusluguiuusng 9 1w E-learning,
MS Teams, Kahoot, Socrative, Google
classroom, Thai-MOOC

- eivs1e anu-meu Tuduy
SHUTIBYARR

- mMuuamtelreiusiy
Sufudungy

- AN0NUIENINNAINTI

ANUIINYENTTUIUNT (P:

Process) %39 skills

- dunangAnssuyinaungu

- msfldwsiulunisendse
WAEAITONU-ABU

- ANSRBRUAIINANN
WUUNAABUNBU-UA I3 8U

AuAuANBaTINIUTEaR (A:

Attitudes)
- mnﬁu@mﬁmmaqﬁmmi

N9 AMAFARSWALEDR LAl
I warWand

- LUUVIAERUNBU-MANT YU
autte evuay
HATNSNTISEU;

- WUUnRdeUgRYFULUUKY
Zodidnvveiind

- WUURNngas/Worksheet

- MUIURRUS Y/
Homework

- @aUnaNnIALkazlangnin

wiasiladarineenszuIunIs

(3anszuUaun1s (Process) /

Iananan (Product) %38

skills Ly

- Uszfiunsidiusiuly
nanIsUNGY

- A oy waians
ULaUDAII

wIneindnlanal (Attitude)

NAANSNNS - o - n159AuazUsTIEUNE
a v IVNITIANTINISUIUNTIILIYUY . 4 o P
bIgUI 9N19 LAIDNUB LATUN
(FSMLOs)
FSMLO1 D agu‘ujqugmqyﬁg%’guamﬁéwq asUNY G?]"]'L!ﬂ"n&li (K: Knowledge) Lﬂ‘%a\iﬁa’?ﬂﬂ’ﬂui nsfldusinlunis

2AUTEULAZNITOIU-RBU
11NNIN588aL 60%
suuuMsUseidiu
(Rubric) uAug
o waliansiieue
AULINAINSTBBAY 60%
Azl UUlULUUNAGOUNET
SYUNINAINNDULSEY
nageuNaNNIALasUany
A1AUINAIT 50%




ar

NAANSNIS —_ . I A159AuazUsTIEUNE
. ABN13IANIINTTUIUNIIBUS o i = P
Seus 5n13 GERRED) LU
(FSMLOs)
- AUAMAIYIIALLANANY | - LUUdLNe
VYBIUFATYAAR - wuudunwaivsenis
- Jannuula Fnanu
FSMLO2 D a@u‘ujjgf]gmquﬁfgsﬁ@uamﬁauqLawf]ﬂu ﬁwummﬁ (K: Knowledge) Lﬂ%aaﬁa'ﬁ'ﬂmmﬁ nsfdiusaslunis

aumivedamansiarats Ll T7Ine
wagidANd aenAdeItuNaaNSNITITEUS
dwsuiniidnmaFounanengu s
SULUUNTABULUUALINY LIaReIiY
wWielidunpsgrudeadu

L AnwndueinfisidunasSouiienuies

L] l¥doasaumenazmeluladndvians
Seusluguhuunng 9 W E-leaming,
MS Teams, Kahoot, Socrative, Google
classroom, Thai-MOOC

- eiUs1e ow-neu Tudy
ISYUTIYARD

- muuamvelrenusie
Sufudungy

- ANDINTEUINNAINTTU

AUIINYENTTUIUNT (P:

Process) #3@ skills

- dunangAnssuyinunay

- msfduslunsedusie
LaZNISONU-ADU

- NISABUAINININ
WUUNAROUNDU-NAILI 8

AuAMENuMEINIUTEaeR (A:

Attitudes)

- NSUAMAYBIDIAAILS
N9 ALNFNEASLATEDR LAl
e wasiand

- LUUVIRERUNBU-UAIS Y
it ewuay
HATNENTISEUT

- WUUvRdeUgRyFULUUNIY
Zodidnnsedng

- WUURningas/Worksheet

- ASUURSUTIU/
Homework

- d@aunandnAkazuaienia

wiasadarineenszuIuns

(Inn3zUuNs (Process) /

JIananan (Product) %38

skills L

- Ussiliunsfdiusiuly
NINTIUNGY

- A o waians
UlauanIu

pAUTILLaENTONU-RBY
11NNIN5e8aL 60%
sunuusUsEIiiU
(Rubric) #11AN3
oy wallansiaue
AUNINNINToYAE 60%
ATLULIULUUNARBUNEY
SPULINNIINDUTYU
NadgauNaNnALasUane
A1ANINAIT 50%
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NAANSNIS —_ . I A159AuazUsTIEUNE
. ABN13IANIINTTUIUNIIBUS — = .
U3 5n13 G ERRED) LU
(FSMLOs)

- WIUANANYEIRILLANEN | 1ASBeIndnnRR (Attitude)

VBARTYARR - duudann

finnudula WUUdNNwUTIN1STNaM

FSMLO3 D a@‘mﬁjgf]gmquﬁfgﬁﬁ@uamﬁauﬂu ﬁﬂumwif (K: Knowledge) Lﬂ%aaﬁa'ﬁ'ﬂmmﬁ nsfdiusaslunis

[

Uszgndldosdmnuimainemans
ANINANARSLATADR LAQNABINUNANNTS
MEIMEANEnT AlaMansLaLaTA
auIvadinenansiarata il J3Inen
wagidANd aenAfeItuNaaNSNITITEUS
dwsuiniidnmaFeunanengu ail
SUBUUMSARUKUUALIAU LIaLaeIniuy
Wielidunesgrudeadu

AnwAuAILUANLAZISIUSMEALLEY

L] 1¥deasaumeuazmaluladndvians

Seuiluguuuusing 9 1w E-leaming,
MS Teams, Kahoot, Socrative, Google
classroom, Thai-MOOC

- eius1e ow-neu Tudy
ISYUTIYARD

- muuavelwenusie
Sufudungu

- ANDINTEUINAINTTUY

AUNNYENsZUIUNIS (P:

Process) #3@ skills

- dunangAnssuyinunay

- msfidwsinlunsendse
LaZNISOIU-ADU

- MIRBUAINININN
WUUNAZOUNDU-NAILI 8

AuAMENwMEINIUTEaeR (A:

Attitudes)

- NSUAMAIYBIDIAAILS
N9 ALNFNEASLATEDR LAl
e wasiand

- LUUVIRERUNBU-UAIS Y
auiade ewuay
HATNENTISEUT

- WUUvRdeUgRyFULUUNIY
Zodidnnsedng

- WUURningas/Worksheet

- ASUURSUTIU/
Homework

- d@aunandnAkazuaienia

wiasadarineenszuIuns

(Inn3zUuNs (Process) /

JIananan (Product) %38

skills L

- Ussiliunsfdiusiuly
NINTIUNGY

- A o waians
UlauanIu

pAUTILLaENTONU-RBY
11NNIN5e8aL 60%
sunuusUsEIiiU
(Rubric) #11AN3
oy wallansiaue
AUNINNINToYAE 60%
ATLULIULUUNARBUNEY
SPULINNIINDUTYU
NadgauNaNnALasUane
A1ANINAIT 50%
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NAANSNIS —_ . I A159AuazUsTIEUNE
. ABN13IANIINTTUIUNIIBUS o i a .
U3 eETIUb] GERRID) LU
(FSMLOs)
- WIUANANYEIRILLANEN | 1ASBeIndnnRR (Attitude)
VBARTYARR - duudann
fanusiula WUUENNTHINS BNSENaY
FSMLO4 ﬁﬂﬁminmﬂﬂuﬁﬁgujf]gﬁsmﬂﬁﬁaﬂqj ﬁqummi (K: Knowledge) Lﬂ%ﬁ]ﬂﬁa"i’ﬂﬂ’muj’: Un3 Safety card nou

£ I

ARINIUNTaUTHALUARS YU

Vel URnTs Auneraudinieile

Iendanskazinaluladiielinseutn

)]

S

=

fensdenuagldniesdiegunsnl

a

InenmansiaegigndeazUaondy
wisngugesvhufoRnmaiiielriiinug
mM3Feus arandlauassuileddu
anansanauswAUEEULH
wisn1egnAadtazUasndunuven
Aanuvaansielunslaiesujusins
AnunduaifisifuuasGoudmenuios
T¥doansaumanazmaluladfidianis
Seuslusuluusne 9 1w E-leaming,
MS Teams, Kahoot, Socrative,

Google classroom

L 1vsunsusnnmagnguinig

ANAANEAS AT ADA lUNSUSZUIANE

- LUUNAARUAIINS MY
Lﬁamwﬂﬁﬂ’amifiau—wﬁq
NSNARBIINLLIATIT LA

- UTIEVANNT NOuiT
Aeades adauazuuzii
nslfiaTesilegunsal
Aneneansiisadesnou
NINTNAADIAI

- andnlungugessiuiuyi
NIA8DY ATIZU
pnUTIBuaTATUNANT
NARDITIUAU

AuRneenszuUNg (P:

Process) #3® skills

- dunangAnssuvinaunay

- msfldwsalunsendse
LaZNITNIN-ADU

- LUUVIRERUNBU-UANI Y
auste evuay
HAGNENTIEUT

- LWUUNPEDUE DY

- 51899UNTNNEDY/
Worksheet AS18ANANTS
NARDY DAUTIBLATATUNS
NINAABY

- ASUUNSUTYY/
Homework

- @uuuRNg

- gaunasnALazUatunia

in3siledavinuznszuIunis

(3anszuaums (Process) /

Jananan (Product) %38

skills L

S URNT
NSUAINIEYNABILAY
UaaadsmnIunananm
Uaeanelunsly

ol uRns
Mstauesy o
AUsnATan1sUEUe
AugUwuunTUsELEY
(Rubric) lnafaen1y
Leut 60%
ArwuululLUUNadaU
NOU-NAUTIULAY
WUUNAADUEDENINNTN
50%
NagauNaNnALasUany
A1AUINNTT 50%
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NAANSNIS —_ . - M59auazUssiliung
o ABNIIANTIINTTUIUNTITEUS o T = y
Seus A8N3 LAT9HD W
(FSMLOs)
Toya warasIUUUTIABIAIg 9 1y - MSABUAINNNIN - Usullumsidudlungy
Mathematica, Wolfram, MATLAB, LUUNAABUNDU-NEILT U ARE RN
Rstudio tJusiu Frunndnuusifeszasd (A: | - sinwgas
Attitudes) - vinwegnsdenuagldesd
- WiuRAwasAUSTwIwaY AdvieiaTesiiona
aareImgUnsaiusein WeENans ANAAIERS
Nl wazipdosdiodiusiud wazadn tngneewmiy
g5 NANNIT
- psgwviindeennudaendtly | - awd idewn wadanis
Vot URnsuaringAnssy Uaue
Tunsliviosuaziadosile in3asindnanad (Attitude)
gunsalinemanset - wuudang
gnAednazUasniy - wuudunnwalvisenis
- asznindensidentd Fnanu
\w3esile gUnTnlLazVnuii
wisngaunulym
FSMLO5 D ﬁqqquLagfg/LLﬂQﬂgjmgjagj ﬁﬁuﬂ%ﬂ&lé’ (K: Knowledge) Lﬂ%@\‘lﬁaa’ﬂﬂ'ﬂ&li Uaueulaeiinig

[ efivs1s 0w - nou TuduiSeu

L] dnnqueos Tunminausaiu uagv
Aanssungulaeldndnnisensdslaniy
wanIynsuazlifnaannaany

- danusiazligudnedleya
WIYINTYNABIANUTGN
mskazlifnaentay

- UEueUlAein1so1999
IENILHG

99BN DYADENS
108 2 WAAINLT
Lifnaennaduvedy
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NAANSNIS —_ . I N159auazUssiuNa

- . ABN13IANIINTTUIUNIIBUS - R .
Seus eETIUb] GERRED) L
(FSMLOs)

AUTINEENIZUIUNIS (P:

Process) #3@ skills

- dunangAnssuyinaungu

- msfdusulunsedusie
LaZNISOIU-NDU

- ANSHBUAININRNN
WUUNAZOUNDU-UAILT 8

AuAMEnuMEINIUTEaen (A:

Attitudes)

- aszwdnuaziuANLd Aty
Y995 liAnannNaIIY

- finudednddensthdeya
TUlalumsivnnis

- WPURBUBYATININg
Iomumanivinsuaylyl
ANRBNNAITUYBIE DU

wiasiledarineenszuIuns

(Aanszuauns (Process) /

Jananan (Product) ¥39

skills

- UsslliunsiUgue198s
ToyaiiznIsianiumen
N3

- UselliunsilgunI0es Uy
uitleSuneunnelagld
AU ALAT NN IVBY
auaal lnelufnasn
ﬁﬁamﬂmamﬂﬂaﬁum
peg9liNyay

A3aInTnanAR (Attitude)

- BUUAL®
- LUUFLNEINSBNNT
PO
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NAANSNIS —_ . I A159AuazUsTIEUNE
oy ABNIIANTIINTTUIUNTITEUS - T = y
Seus 3813 GELRIG! Lneu
(FSMLOs)
FSMLO6 | anansauitam laglimannisms A1uAug (K: Knowledge) | 1ATasiiadnaauj finszuaunsuilang
Inerrans adnmansuazadaliognadu | - msuilandVymmieanu - Uszllunszuaunmsuilang Jamegradudunou

YUY

L] Tanddgmmaduadaemansuazada
L] Tansdaygwmasnund

L] Tangteymmesini@aiven

L] Tanddgmmesuiidnd

Amamansuazainog1ady
Fumou

- mswnlangUarmisanuad
atnadudumen

- msunlangdgmimnennu
Friverethadutunou

- msunlangdgymivnennu
Wandegradutumneu

fusineznszUIUNS (P:

Process) %39 skills

- dunangAnssuvinaungy

- mstaduswlunseduse
LAZNITOIU-ROU

- AIRDUAININAIN
WUUNAFDUNDU-USUTEU

funmuanuuzifasyaed (A:

Attitudes)

Jymedradudunou
NAUANAFIEASUALEDH
Al B3Inen warildnd Tu
wuuiniingas/Worksheet
NSUNUNSUT U/
Homework wazaufilesu
UM

- Uszifiunszuiumsunlang
Jaymegradudunou
NP ALAFNERSLAY
anf Ll I2Inen uag
Wand lutegpunalsnia
kazUanenie

w3nsiiadarineenszuIuNIs

(AnszuaUn1s (Process) /

InNaNan (Product) #50

skills 1y

- UszldunsuilangUoym
senafudumaunagu

NAUAUAFNEASUAY
adf LAl 39Inen wag
Wand Tu wuuiniinges/
Worksheet N5UNUNAS
\Seu/Homework Lag
NutleSuneunng
1INNI3oUaL 50%
AnsrurunsuAlang
Uaymegagnieswandu
Funeumeiy
ARIAANARSLAzADRA LAd
I wasHandly
WUUNAABY VodBUNANS
AALaLUaIEAIANINATT
Sauay 50%
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NAANSNIS
BEIH
(FSMLOs)

Bnsdanisnszurunseus

NsIanazUseiiuNa

A5n1s

GERRED)

I3
LAEUN

- aszuindInIsLAUgyrinIn
NIEUIUNTIINGIFEAT
ALlAAENSLAZEDA

)=

AlRANERSLazaDd LAl
a a aa L4
PN wazwand
LA3D9ININLINAR (Attitude)
- BUUALN®
- WUUAUAWINS NS
FNaY




54

= a = 4 o =
RUIAN 5 N1TUTSLUUNANITLIYULASLNUNNTENSINITANE

1. ngszilsunsandninasilunislissiuazuuy (1nsa)
nsianakazn1sUseiiunanisanewduluaudatiduumninenduidudnual 11een15ENY

5 a a

YUUIYYINT W.A. 2566

2. MsUssliunatin@ne
dnindvinermaniidagousedviugudiuinermansuazadamans Ty 4 arw1ivn
leun Adamansuazadd il TInen wazid@nd Wuszuuninia Ty 1 Unsdnwiwdseanidu 2
AANsAneT WeAsuszaznaInsasuarasuinsziuALiIINadNE s IFeuFveIT13Y Tuns
a8N1ANTANYIANNUTIUNITANYITDIWMIINGIEE TNTeUINNITNITUTIURANITIS BUkaEHaNTaN
MsfmInsAkeNA LA 3T SnsUssguieinnsannansdsuhuiuluuazainnin wdsanduls
thidhuszausefudiinivuiieliudazsednldsuanufiureuanamuznssunissssrdinian
audateiuaminedendednual daen1sEneuUSyeg w.e. 2560 vaandl 7 n1suseiiuna
n1sfnw 9o 11 n1sUssliunanisfined seydn MsUsediunanIsfnyvasisazsnedgdeslasy
AnufuteuInANEnIsINsUsESdnnd TaednfnwiiFeuluneinituguduineimans
wazadinmaniazdodldsunsalunnaeinfudsedu D wausuidiutuseuann) July

3. NITUIUNITNIUFBUNINTFIUNATUYNTVRIUINANEN
N/A

4. MauFauIIAsgIuNanITSeudvasindnwdslidnsansiine

4.1 mavauseulusziumeinnanguiuazniaujoa

ﬂizmumsmuaaﬂusxé’uswaﬁmﬂ’jdmﬂmwﬁLLazmﬂUﬁﬂ’a dpvinlagiinisviuuaauniy

thinuileeouinlungiiviferdulunaBoudaly TumsBsumsaeuluseinlumansing
frun fnsimuninguszasdniaBens dafanssunadouidanudenasslumeiuiesnei
uazthnanMsUaUINAT RS vesindnwingiussguangiewdnnms  ivseneudes
Usganusedvmnaeiviluanuin iolinsevinasaniu

4.2 mnuaauluseaunangns

N/A
4.3 MINIUFBUINAIFIUNANSIEEUiNaRNTinAnwdniansAnen
N/A

5. naeinIsasamsAnenanangas

5.1 gduFanmsAnndesFeuasuamdiuiumheiniidvualilulassaiivdngns Tneldsesy
AzuuLRasliifiing 2.00 NTEUU 4 SeFuRAziLUMTeLTiBUIYI

5.2 UTIQWAaNSNNSISEUInuIasEIuAadlsEAUUTY A3
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5.3 Wulunudeveiureminerdordodnuel TdemsenuduuSyans w.e. 2566 uas/
videiinsidsunlainends wazsdulumuusznmanznssunisnnsgiunsgaudne 5o inasi
UINTFIUNANGATIEAUUTYYINT WA, 2565 way/viefifinsasuulainiends

5.4 By 9 (&)
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NN 6 AUNTDULALANENTNVDINNINIYINUFIUAUINEIAEASUATANIAATENS

1. armdounazdinenmuasannnsduasduiifivesmanadvinuguduinermansuas
ANAAEAS

mnadniuguiuingmansuazadamans Wadeu 4 arwndn Iiud ademaniuayadn
il $2nen waziland eduaduligiSouianug sinve 93u5550 LardnuazyAna @enndasiu
HAANSNSISEUIveInanans dadulvdisouliauninuazaussausAsouAgueAnIINs tnemnue
Hunaudnuueddio fe Tesdauiiugiudineimans ademaniuazadd Ifugiuluninden
wazldesdnuiuioiniosiioinenmans adamaniuazada ldaundnnismisinermans
AlAMEnswavada danuslunisendalanundniviniswasasentnlunislifnasnnau wagdl
finwrlunsnfuszuy lnevneinfiugudiuinermaniuazadamand Snszuaunisniseades
AUNTDULAZANININATUAN 9| Fareluil

1) AUYAAINT

9191594 Ap Ul AN UUS ey LeNUAT AL I YN EN S

Y

D & YV ! ¥ 1 aa
mmiawaaumﬂmulmaaummsmiaaumum@ummmu UKPSF

Nﬂ@umﬁﬁ%ﬁ’]ﬁ,ﬂUﬂ’liﬂ'}LUUQWUUﬁﬂﬂ’NLLa‘“E]E]ﬂLLU“U?’]EJ']‘U']WSJ?G]’J?J’]WU%’]U@']U
’JV]EJ’lﬁ'lﬁ@]ﬁLLﬁ”ﬂmﬁ]ﬁ’]ﬁGﬁLWEﬂmﬂi'}ﬂa LﬂﬁﬂﬁsﬁﬂﬁﬂﬂﬂaaﬁLLﬁ”ﬂaa‘UﬂallLUE]M'Wl
ﬁ/iaﬂijﬂiﬁﬂ“lmiﬂﬂiﬁaﬂﬂ’ﬁ

L] enansdigfaeuldnisaenluguuuy Active Leaming uagldithsiueusunagiinninaie
MsaeueIUae ) Insuninedeladaduiienmungluuumsasulvidenaesiv
VANEATHALUTIANAANENITTEUFVDIT18TY)

L] ypannsaeatuayuiimnuianuannsoemens  SdwsulunmsdansGounmsaon
lnglipusiuiiu sauisaeuasulunelvivssey

L yrannsiiutninermansianudanudemauasddnsniumslinnuiuasasuly
13U URNS
2) \w3aelian1sizBuNTSEaY

1% =

|:| N v a 2 Ao o/ =) [ a I L4
UNDILSYUIUIALANVINURUYNIDNDUIBUBAIRIYE (Smart Classroom) NQ‘Uﬂﬁiu
aa v A o

idnvsedinduardemaluladfdvianviuaiowsnzannazifimerunlddmiunisitou
nnsaeu

[ sesufsinisiivuinntis enmatemazan fgunsaiuasdomaluladiviuadi fnds
dyanaBumesiiinausigs W%J’em‘vq?ﬁflLﬂ%@ﬂﬁ@LLaquﬂiﬂﬁwmﬂﬁﬁ@%LﬂSﬂ‘W@LL@S
wanzautudom e i

3) aNTNWINGD

[ fimamfeumsfuanimuindourufisieadou wdssdieuargunsnimaiFounisdeu

welulafansaumeaiiviuate ieaiuayumsiSeulitiuszansam
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1| 5. UNANATINTNY VOIEUNT USguywen | 2552 M.A. ALAFNENS PAINIUUNTINE Y
ERITRINY 2547 WAL ARNATERS UNTINYINBLNYATANERNS
USeyns 2544 MU ARAATERNS UNTINYINBLNYATANERNT

2 | 5. WAL 533350 Usguywan | 2551 Dr.rer.nat. Applied Mathematics | University of Heidelberg, DEU
Usgyyn 2543 M. INYINTAUUN PRINIUUNTINE Y
USeyns 2541 MU ARAATERNS PAINTUUNTINE Y

3| e UENIUTEONIN VLAY Usguyen | 2556 M.A. ALAFNENS PAINIUUNTINE Y
Usgyyn 2552 M. ALAFNENS PRINIUUNTINE Y
USeuns 2550 MU AINAERNS UNINYIAEVAIUATUNS

4 | WA WNATIFATA FaUN YSyeynen | 2560 Us.9. ani IS YNTANENT
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5 | we. WENLYYE INAIUNT USeygen | 2553 m.a. AIAATERNS RNV
Yseygyln 2547 M. AINATERS PHIAINTNUNIN A
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Yseygyln 2547 an.a. aia JHIANTNUNIN A
USeyns 2544 M.U. anm UNINYINYETTUAERS
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Yy n3 2544 M.L. AINAERNS RNV
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USeuns 2551 MU AINAERNS UNINYIAEVAIUATUNS

10 | wel. weiesidna Usvau USgugyen | 2562 Ph.D. Mathematics Ohio University, USA
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e, mqanmaﬁqwé AuaUna 2558 Us.9. \Ad AN LU
2553 MU ARSI uIeauLUnIaN
919158 weUausy LU 2550 Ph.D. Natural Products University of Bath, UK
2541 M.A. Organic Chemistry University of Delaware, USA
2537 WU \Ad UNINYIALNRRA
9139158 weigwy 3149 2563 Us.9. \il UMINIRLVIULAY
2556 WU LA% UMINYIFLUVDULNU
919158 wpssAgus Taae 2562 Us.9. vl wmendemnaluladasun’
2555 M. vl UNINYIRERUATIVIT
919158 WANMD3INY 1 FuuUseiasuLy 2561 Us.9. vl wmendemnaluladasun’
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2559 WU AIERS-LALl UMINYSVIN Bl
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Yseygln 2539 M.A. Biology University of California, USA
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USuan3 2538 WU 1IN UNTINYISVAVAIUATUNS
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719 ) E-learning, MS Teams, Kahoot, Socrative, Google
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4. suuszana
N/A

5. arunioudunuatuayun1sine wazaumenadvnisiuaniudu
N/A

6. IuuTutinAne
N/A

7. dnlddnedaianal (gegn) N/A um



65

a = 1% ) v oy
NRUIAN 7 NTTLATYUAITUNIDUAINRIUNLIYU

Y

1%

1. AuandAvasidifnm
UnAnwivesuvInedeIneanual NilsvaUssddmitnAnydudume 67 Adidnwilundngns

a a

A lnglaznanansuIuvIiseauusyy1es Tngasdeassusednlunuinigiugiudaiu

]
= 1Y

Inermansuazadamanslinsunulassairedegnussglilundngns
2. Ugymvasinfneusnid
1. fugiuaudvesinAnwiudasndngnsiidiniioussivinaiainiugiudiu
emansuazatinaanslanuuanseiuinliianueinlunisdanisiseunisasuli
AUt ugiSeu
2. flugueruinnsinguresindnyiudasndngnsiiduniFeusermeivfiugiu
fuAnemansuazadinmansdanuuansnsiuinlinislddensaeuiluntwdinge
Juguassalumadlademvesindnu

3. nagslumsaniunaiteudlutlgm/dedrfavesindnunlude 2

1. fmsfafuiuiiugueruifuedamans Sanduioulitnnwainndngasine Tu
dnivifernuseulunguiseuseaiu

2. deonsaeudunwdingy  fenansddaeuldlumsasu  ezfiniseduneduntwine
Wielsindnuldvhenudlaldinngy

3. yMaumIngtaeIReaneal dnluiilasanisesudnenininAnwisunisisey (WU Tutor
Center) meldszuussuuauanaziasuasednanmindnw Wine @ dav ledafanssy
aammuiﬂa%mmm‘iﬂj’]ﬁug’méf’m‘im8’1mam‘uazmﬁmmam%daumiaauﬂmqmﬂ
wazdalunia




66

AN 8 N15UTTAUAMAMUUINTVINUFIUAUINEIAEnTuaTAAAIENS

1. MIMivaAsgu wualfjianunauainisusziuamnmn1sine

mnadiugusuiemansuaradinmans sudunisaeulu 4 awiiv Ioud adamans
wazadn Al IINen wagTiAnd In19ANTunIsUTMSIANIG NSTUIUNTIEUIINULRTTIUVANEAT
MsAnTERUgANANY WA, 2565 wavimspIuRandszAugaLAnw WA 2565 Lieusruganm
KadwsmaGeuduasinmunsUssdiunadnsnmagoud feil

1.

2. Uu9n

awunwﬁﬁmwaumsﬂ%’uﬂqqLLazaaﬂLLUUi'}&Jﬁjmﬁugmé’mﬁwmmam%uazmimmam%
IneiianzyinanululTuaEnIInaAin1guenNINYNEIVIYT ANSMAUILAAMAINNTT
IANISITIUNNTADUVRIMANGATIAUAULNTTUAITIVINGG ANENTTUNITAAIIVINGG WAL
AN TTUNTAN UV INENS IR Nyl

vvthanunivn vamthilunisuimsnsiiounisaeu muguANNINNITIANISSEuNNS
dou maaueTiuguivemansuaradnmand savRnmIUTEEuRAR QAT
NsANY

fonanseifuszauauseivviniiai davin Course specification MauruBBARUUFULUY
wagdsn1saeu nswlinzuuwiumuiitedeslneliaenadesiunadnsnisisens saudu
019AeY wazAnmuusziiunansBousinifuiaveululuegeiinaunmn
%’ﬂé?ﬂﬂmzmsumsU%’quamjﬁmﬁugmé’miwmmam%uazﬂﬁmmam% ilodiunis
Usguaninmananns AUN-QA (v3ainasisnasguduiliuddiiumaminedonsy
u&) warsealiiuaminerdoyn 5 U waziilefuRnveuinuUTUUTsTmUmangnsegn
sorilesmn 9 5

ﬂmzﬂiiums‘U%’Uﬂqammm%wﬁugmﬁm%mmmam%uazmﬁmmam% yimtinil 1auEy
d19793AUA B9 THaZANUNTINe Ve 10115 S URnve UNANgR LA UTEI M NEN S
fliu3ns wasinAnuniineidoufuddudi 1 Juld
Wntiaivivuazenasddaeudunmzrinnu dinan1sd157anudenIsLazaIu
wqwaiamaqaﬂawsamuwmammﬂaymwaﬂﬁms’ﬂﬂmsms WaLiunseenuuuIngUIzasn
wazHad WS NI BLSTesT T e iniugud winemansuasadiamand Lielild
Um%mwmauauamammmmmwm@umulmmw,aﬂ

Falvidinnsnsunufineiy mugunsdifiunuresmmaisiugiuduingeimaniuay
rdineanslidulumunsaunnnsgiunandissaugaudnwiued

N/A

3. UnANw

N/A
4. 819158

1.

a a

919138A0UTIEIVIMINIAININUF AN IMaR TLaz AR AMan T AMAIUUS sy Len

q

UaZIAULTIYIEYLRANIZNS




67
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1. A195UETIIVN
1) nfuATIRIUANAAIEASLALEDA

MAT67-001 ANIAATENSNUGIY 0(0-0-4)
Basic Mathematics
S1831U9AUNDY -

Pre-requisite -

seAriatiliindnwldidlaundniiddymsadinmans warannsotanuifngn
WAereiuazdszgndldlunisuddom wiolfiduauiiugnlumsinuseiniigaiuld sde
Tusnednilsznousie aunisindeans sruvaunndadu amuduiuduasileidudadu feidy
Masaes Mendulavenimasilazaonisng wasdydnwallianisuan

This course is intended to provide the students with the essential mathematical
concepts needed to analyze and solve mathematical problems as well as able to apply the
concepts to upper level courses. Topics include quadratic equations, system of linear
equations, relations and functions, lines, parabolas, exponential and logarithmic functions, and

summation notations.

MAT67-001E ANIAATEATNUGIU 0(0-0-4)
Basic Mathematics
S1831U9AUNDY -

Pre-requisite -

seArigatiliindnuldidlawnfniiddymeadnmans warannsniamiuifangn
WAeneiuardsrndldlunisuddom wiolfiduauiiugnlumsinuseiniigaiuld wide
luseduniusznaude aumsmisaes szuvaunadadu mnuduiusuasilerdudady faddy
Masand MNFuareniaslazaonIsny wardyanwaldsnisuin

MAT67-100 AAANEASEUSUINENAERsuLaznAlulal 3(3-0-6)
Mathematics for Science and Technology
FeATIUIAUADU Huindneniilduinse S 910598391 MAT67-001 adneans
ﬁugm
Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics
eirieenuuuiufioiuaanafugumsedamansfisuiuliuiindnwang
neeaniuasmalulad  thdnwagldnunaeavBonluiidensedinmansdaszneudie ns
Wasumie fleiduiiddyuaznaivvesitediudy wnagdaduiiugiu ssuvaumadadu wasns
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This course is designed to provide necessary concepts in mathematics to students in
science and technology. Students will learn a broad range of mathematical topics, including
unit conversion, essential functions and their graphs, basic calculus, systems of linear
equations, and parameter estimation of statistical models. Students will be able to apply the

knowledge gained in this course to solve related problems in their future careers.

MAT67-101 uAaRdd 1 3(3-0-6)
Calculus |

meddeduien Wuin@nnildsuinge S ns1edv MAT67-001 adlneans
ﬁugm

Pre-requisite For students who have received an S-letter grade from

MAT67-001 Basic Mathematics

madsunsaeueinidoonuuuiufieliindnwagineimaniuanalulatidlouuifn
fugrumaneagdafidndu luideniueagdatUsznoude ain audeiiios sufusuaznis
Uszand sUsuuldivun Ysiusuaznisuszend walinveenismUinus wasUsnuslinsawuy
tnfnwagaiunsathanunenantuvssenalduntaymluavividnvewueslassly

This course is designed to provide students in science and technology with necessary
concepts in calculus. Topics include limits, continuity, derivatives and their applications,
indeterminate forms integration and its applications, techniques of integration and improper
integrals. Students will be able to apply the knowledge gained in this course to solve related

problems in their future careers.

MAT67-102 LARAGH 2 3(3-0-6)
Calculus I

edveduden Wuth@nwiildsuinsela (A 8 F) ansedvn MAT67-101
wAaAaa 1

Pre-requisite For students who have received a grade (A to F) from
MAT67-101 Calculus |

AMSBEUNSARUS 18T IHBNLULTUNB LN ANwIa 18I nemanswasmalulad i inlakuifn
NIANIHANENS LAY NWENNTIATIETIANAUUDIFY TUITaNANNFANSTIUTENBUMEY LINABS
duasaazszuululIQliauiia ueansavesilsndud1vematgdunlsuaznisussyndves
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YIS auNsTseURUSIURuLazNIsUTEENd aUtdeilisadina1ans aidukaraynsuveITIuIY

UNTUNIaaTYoIlanduiugIu kagn1ImUSITusinay dnfnwiaiuisadinnuidanaiily
Usyndlduntamineitedluavivdnvewmueasia

This course is designed to provide students in science and technology with necessary
concepts in mathematics and numerical analysis. Topics include vectors, lines and planes in
the three-dimensional space, calculus of real-valued functions of several variables and its
applications of differential part, introduction to differential equations and their applications,
mathematical induction, sequences and series of numbers, Taylor’s series expansions of
elementary functions, and numerical integration. Students will be able to apply the knowledge

gained in this course to solve related problems in their future careers.

MAT67-104 ANAANEAS 1 3(3-0-6)
Mathematics |

edvdedunen Buth@nwiildiuinse S ansiedvn MATE7-001 adinenans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

nadsunmsaoungivdesnuuuiudeliindnuvidlawnAniiugumueasdaiisuiy
Tuihdemsunagdadsusznoudne afin mnuseilles snsnsasuutas eyusuazmsUszyndld
dlemeAnandn UiusuasnsUssgndldidleviiud uazdiiuslinsauuy dhAnwanunsoiaug
aananaluussgnalduntamluanvnizndnvesnwadlasaly

This course is designed to provide students with necessary concepts in calculus. Topics
include limits, continuity, rate of changes, derivative and its applications to find extreme
values, integral and its applications to find areas, and improper integrals. Students will be able
to apply the knowledge gained in this course to solve related problems in their future careers.

their future careers. their future careers.

MAT67-105 ANAAERNS 2 3(3-0-6)
Mathematics I

edveduien  WWuih@nwiildsuinselag (A 8 F) ans1e3vn MAT67-104
ANlnAIERNS 1

Pre-requisite For students who have received a grade (A to F) from
MAT67-104 Mathematics |
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eIviiynyanneiielrinAnwiiiausiiugiunieadamansnaeiiswianseiv
MAT67-104 adinaans 1 laeilideusenausnie nnweasluuTol n i eyiusyes seileuisves
MANAINTINY SPUUaNNSIUAY wvisnduazn1suszend uazmvuanadady dndAnwaganunse

anuinananlivlssendlduitamluaividnvesuesdasaly

This course is designed to provide students with the essential knowledge of
mathematics. Topics include vectors in n-dimensional space, partial derivatives, the method
of Lagrange multipliers, systems of linear equations, the matrix and its applications, and linear
programming. Students will be able to apply the knowledge learned in this course to solve

related problems in their future careers.

MAT67-106 ANAAERIAINSUNAYANENS 3(3-0-6)
Mathematics for Pharmacy

edvdeduden Buthdnwiilduinsm S ansiedvn MAT67-001 adaemans
‘ﬁug’m

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

nsissunsaeumeinioonuuuiudielidndnwau 3 induadumansididnlowuan
nadaeansisniu lnefmdeuszneude nmswdsuniie fasduiiddy audfiveaendluiuu
Foauazaen3iu euiusuarUsius aun1sdseuiusiiugiu wwsnd weznsdssanasmnsfines
VOIIMUUNNEDTR wazanansaihauianalulssynalduitamnluaandnndnla

This course is designed to provide students in pharmacy with essential concepts in
mathematics. Topics include unit conversion, essential functions, the properties of exponential
and logarithmic functions, derivatives and integrals, differential equations, matrices, and
regression. Students will be able to apply the concepts gained in this course to solve problems

in their future careers.

MAT67-106E AMAANEATENRTUNAYANENS 3(3-0-6)
Mathematics for Pharmacy

eddaduney  WBuin@nefildsunse S 9T MAT67-001 adinenans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics
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This course is designed to provide students in pharmacy with essential concepts in
mathematics. Topics include unit conversion, essential functions, the properties of exponential
and logarithmic functions, derivatives and integrals, differential equations, matrices, and
regression. Students will be able to apply the concepts gained in this course to solve problems

in their future careers.

MAT67-107 ARAANEASANNSUARLITANERNS 3(3-0-6)
Mathematics for Allied Health Sciences

edndaduney  JBuin@nefildunse S a5t MAT67-001 adinanans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

nsi3BunsaeusideanuuviudielfinAnuaivivdnduannveansldidila
winpaveedinaansisndu Inefiviteussnousne nmswdeuniie flaidudiddy audhiveuend
TUiulgalazaanisng N1sUssRIaAIn TEWasveiuuuNn1eaia ayiusuasysius Jymn
Amuan198adu n1slimgRan1emssnamans dnanwavaiuisaiiauidenaniliseynaly

uAtgynluaiv v Invesnuiels

This course is designed to provide students in allied health sciences with essential
concepts in mathematics. Topics include unit conversion, essential functions, the properties
of exponential and logarithmic functions, regression, derivatives and integrals, linear
programming, and logical reasoning. Students will be able to apply the concepts gained in this

course to solve problems in their future careers.

MAT67-107E ANAAENSEINIUANLIYANANS 3(3-0-6)
Mathematics for Allied Health Sciences

edvedunden  Buthdnwiilduins S ansiedvn MAT67-001 adaemans
‘ﬁug’m

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics



97

nMsssunsaeussindosnuuutuiieliinAnvia i dnduanmansladle
wnAaeedinaansiisndu Tnefividoussnoudie nswdsuniie flaidufiddy audhveend
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uAtgyluair v dnvesauiels

This course is designed to provide students in allied health sciences with essential
concepts in mathematics. Topics include unit conversion, essential functions, the properties
of exponential and logarithmic functions, regression, derivatives and integrals, linear
programming, and logical reasoning. Students will be able to apply the concepts gained in this

course to solve problems in their future careers.

MAT67-108 ANIAANEATENTUAS I SUGUANERS 3(3-0-6)
Mathematics for Public Health Sciences

medndeduiey  WudnAnudilduine S anein MAT67-001 adnmand
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

maidsunsaeuTeindeenuuuiudieliindnuanirnindiuassugumans Tidnla
wnAnnsadnmansfisniu Faszneuderiade nsiwdsumiog assnanans fnuanisiBadu
wn3ng n1sussyndvesilanduiondlniuudsatasilenduaanisng n1sUseauAInITivesvaedn
WUUMNEAR wagn1sussendlunisanssaguamans dndnwiaiunsatianuiaenailidssenaly
uAteymluarvdvdnvesnuiela

This course is designed for students in public health sciences to provide necessary
concepts in mathematics. Topics covered include unit conversion, logic, linear programming,
matrices, applications of exponential and logarithmic functions, parameter estimation of
statistical models, and applications in public health sciences. Students will be able to apply

the concepts gained in this course to solve related problems in their future careers.

MAT67-111 anAUszena 3(3-0-6)
Applied Statistics

83 1UIAUNDUY WWutln@nwilesunsa S 910518381 MAT67-001 adineans
NUFIUY
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Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

nsiSeunsaeuseiniesnuuuiudeliinAnviiiundafiugunisadfisniy Tned
shdoneadfteusznaudne adfdmssnm noufaruendudosdiu ALUTAULAZATITUINLAS
asnhazuiiddy Yssrnsuazmadianisduiietne msuanuasuesiiedisdy nauiundadiin
Nae adATIDYLIY NITIATIERANENRUSLAZNITIAIILINIS0ANBERE19918 TNANYIAINITAUN
Auifsnanluyszgndlduitavnluavividnveswmuiasla

This course is designed to provide students with necessary concepts in statistics. Topics
include descriptive statistics, elementary probability theory, some important random variables
and their distributions, population and sampling techniques, sampling distribution, the central
limit theorem, inferential statistics, simple correlation, and regression analysis. Students will

be able to use what they learn in this course to solve related problems in their future careers.

MAT67-112 YIFARFINFUNITIENINYIAFATVAIN 3(3-0-6)
Biostatistics for Health Science Research

sedndidunen  Jutnfnwiilduinse S 91nse3v1 MAT67-001 Adinrmans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

seAriatiliindnwansinemaniguamianng anmdilafeatu adfdmesau
yqufiaruiazfudediu NuanuaskuLnInIL MIUANLAILUTUNR NMILINULAITBIFIARA N3
UszanasuagsvadeuaLyRgIuwisaiuaadedmiu 1 Ussnnsuay 2 Ussnins nsinsen
ANUWUTUTIUNIAREY MTBATIETadUiuS U ULTESaU N1TIATIERNT0A00ELTAHUATI0E194 Y
waznsvegeulaauals Unfnwanunsasunasulanaansanlusunsunvaiildegegnaes

This course aims to teach health science students about descriptive statistics,
elementary probability theory, binomial distribution, normal distributions, sampling
distribution, estimation and testing hypotheses for a population mean, estimation and testing
hypotheses for a difference in two population means, one-way analysis of variance, Pearson
correlation analysis, simple linear regression analysis, and the chi-square test. Students will be

able to analyze and interpret the results obtained from a statistical program.

MAT67-112E YIFARFINFUNITIRENIINYIAFATVAIN 3(3-0-6)
Biostatistics for Health Science Research
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sedndidunen  Jutnfnwiildsuinse S 91nse3v1 MAT67-001 Adiarmans
‘ﬁug’m

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

seAriatiliindnwansinemaniguamianug anmdilafeatu adfdmesau
yqufieruazfudeiiy n1suanuasuuuninIg M1SUANKAUUUNG NMILANKAsIDIIARR N1
UszanaisuagnsvadeuaLyRgIuwisaiuaadedmiu 1 Ussnnsuay 2 Usnins msinsen
ANUWUTUTIUNIUREY MTTATITadUuS KU ULTETaU N1TIATIERNT0A00EL DA UATI0E194 Y
waznsvedeulaauals Unfnwanunsasiunasulanaansanlusinsunvaiildegnegnaes

This course aims to teach health science students about descriptive statistics,
elementary probability theory, binomial distribution, normal distributions, sampling
distribution, estimation and testing hypotheses for a population mean, estimation and testing
hypotheses for a difference in two population means, one-way analysis of variance, Pearson
correlation analysis, simple linear regression analysis, and the chi-square test. Students will be

able to analyze and interpret the results obtained from a statistical program.

MAT67-201 uAaRdH 3 3(3-0-6)
Calculus Il
edvdunen:  Wuth@nwildsuinsela (A 8 F) ans1e3vn MAT67-102
wARAGH 2
Pre-requisite: For students who have received a grade (A to F) from
MAT67-102 Calculus i
seiniifyagaanedieliindnmaeinemansuazmeluladlédanuifiugiunis
unagdaiifellosnanein MAT67-102 unagda 2 tnAnwiagldfnuseazidesluidenis
urandadaUsznaudie Aufilutigiandd fdadedn Vitusuaeduvesilerdurnaiamansd
wsuagnsUsvend UiRusmudunasUiusaaiudesiu uasnninesueanda dndnwianansath
auasnanlulszgndldundymluanvrininvesmueslasely

This course is designed to provide students in science and technology with the
essential knowledge of calculus. Topics include surfaces in three-dimensional space, polar
coordinates, multiple integrals of real value functions of multivariables and their applications,
elementary line integrals and surface integrals, and vector calculus. They will be able to apply

the knowledge learned in this course to solve related problems in their future careers.

MAT67-202 aunTBeYRUsSHazn1UsTEnAdmIuIAINg 3(3-0-6)
Differential Equations and Applications for Engineer
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medvdedunen  Wuth@nwiildsuinge (A 81 F) 21051838 MAT67-
102 whaAqd 2

Pre-requisite For students who have received a grade (A to F) from
MAT67-102 Calculus |l
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tndnwagldfnunneaznidenluidedusznaude umimesaunisidseuiius aunisidseyius
asTnydudunils aunsdeeyiusandydudiugs aunsidseyiusioniusifdulszansanai
aunmadseyiusliloniusfiiduusandaneia nsuasaivats vmivesaunisidseyiusees
Jesku Jymarwou wazdseyndaunisidseyiusdmiviansay dnfnwravaiunsadiniiug

aananludssyndldunlamnluaiuindnla

This course is designed to provide students in engineering with the basic and essential
knowledge of differential equations. Students will learn a broad range of topics, including
introduction to differential equations, first order ordinary differential equation, higher order
ordinary differential equation, homogeneous linear differential equations with constant
coefficients, non-homogeneous linear differential equations with constant coefficients,
Laplace transformation, introduction to partial differential equations, boundary value
problems, and applications. Students will be able to apply the knowledge gained in this course

to solve related problems in their future careers.

MAT67-203 nyadaRadudmsuIAINg 3(3-0-6)
Linear Algebra for Engineer
medvdunien  WWuth@nwilduinselag (A 8 F) ans1e3vn MAT67-102
wARAGH 2
Pre-requisite For students who have received a grade (A to F) from
MAT67-102 Calculus i
nadsumsauseindesnuuutudeliinAnwiuimnssumansléidilawundanis
adinmansndndu Inedvdouszneuse ssuvaunsiBadu fvadauning ffvun Vgl
LINNBT NSUUALTNAY WNINGUDINITHURLTUAY A1LI1BIWALLINGDIIANLAY kazn1sUTeYnd
YaINAladudy dnAnwavanunsaihamiuidainanlidssyndldun Taymdimnssule

This course is designed to provide students in engineering with essential concepts in
mathematics. Topics include systems of linear equations, matrix algebra, determinants, vector
spaces, linear transformations, matrix transformations, eigenvalues and eigenvectors, and
applications of linear algebra. Students will be able to apply the concepts gained in this course

to solve problems in engineering.
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MAT67-204 IgnatlagImIuIAING 3(3-0-6)
Discrete Mathematics for Engineer

edveduien  WWuih@nwiildsuinselag (A 81 F) ans1e3vn MAT67-102
wAAANE 2

Pre-requisite For students who have received a grade (A to F) from
MAT67-102 Calculus I

nssumsaeuneiiesnuuuiuifieliindnuduimnssumansldidilauuafanis
adiamansfisniu Ineddousznoude assnaans nsfigaiuuudieg ngufisiuiudesdy
adamaniidanisda Maddunediin aruduiuddswin nguins nswideules dulsl uas
fyadiayau dnfnwszaunsatanuidnaralussendldundymmdienssula

This course is designed to provide students in engineering with essential concepts in
mathematics. Topics include logic, methods of proof, elementary number theory,
combinatorics, generating function, recurrence relations, graph theory, connected graph, tree,
and Boolean algebra. Students will be able to apply the concepts gained in this course to

solve problems in engineering.

MAT67-205 NNATIZATANAVENTUIAINT 3(3-0-6)
Numerical Analysis for Engineer

edvdeduden Buthdnwiildsunse (A 83 F) 210513 MAT67-
102 whaAqd 2

Pre-requisite For students who have received a grade (A to F) from
MAT67-102 Calculus I

ednifngnedioliinAnundiuimnssumansldiaruiiugumanmslinseids
faw tndnwaglddnuissazdenluiidedsuszneusie suleuiSmsmeisnvesannis ms
Uszanauennnelutae msusznaseuiusuazduiinga sudouitlaensuazszfovitmanesns
UszanaAidmeuesszuuannadadu Jayasuduldinsyfouiteesianiuavssidouityae-
anan JgymaveuialdunssfeuiBymAuarsedouitnassduiiles Undnwiezanunsnthamd
aananludssenaldunlavnluaiuinanla

This course is designed to provide students in engineering with the basic and essential
knowledge of numerical analysis. Students will learn a broad range of topics, including
numerical method for finding root of equation, interpolation, numerical for differentiation and

integration, direct method and iterative method for approximating solution of system of linear
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equations, initial value problems such as Euler’s method and Runge-Kutta method , boundary
value problems such as shooting method and finite difference method. Students will be able

to apply the knowledge gained in this course to solve related problems in their future careers.

MAT67-211 aunazilunazadfdusuidinssunouianes 4(3-3-6)
Probability and Statistics for Computer Engineer

medvdunien  Wuth@nwildsuinselag (A 8 F) ans1e3vn MAT67-102
wARAGH 2

Pre-requisite For students who have received a grade (A to F) from
MAT67-102 Calculus |l

seimigadulitnAnyimnssumanianuaoufiunes fienud anudiladeatu ada
Fangsain ngufannuiiandu nsuanuasvesiuusduuialiseiies nswanuasvesaulsdu
yiladeliles misyuudsaifieaduaadodmiu 1 Uszvng maoyuudadaniedtuaiads
A3 2 Uszans n193LAT1ERALLUTUTIUNINAET NTIATIZREaRFURUSLUULRBSAY N3
AATILVNTONNBEITAFUNTI wazn1snegaaulaawals dnAnwiazaiunsariinisinsieidoyanis
Snssulagldlusunsunieadale sruianunsosukazkUanadnsannlusunsunieadaliegne
QnABg

This course aims to teach students in computer engineering about descriptive statistics,
probability theory, probability distribution for discrete random variables, probability
distribution for continuous random variables, statistical inference about a population mean,
statistical inference about two population means, one-way analysis of variance, Pearson
correlation analysis, linear regression analysis, and the chi-square test. Students will be able
to use a statistical program to analyze the engineering data. They will also be able to analyze

and interpret the results.

MAT67-212 anuirazilunazadfamiuians 3(3-0-6)
Probability and Statistics for Engineer

edveduden  Wudn@nundildsuinsalag (A 81 F) a1ns1ew1 MAT67-102
wAAANE 2

Pre-requisited For students who have received a grade (A to F) from
MAT67-102 Calculus I

sedwilsjaiuliinAnuduimnssumans feud emdiladefunguiemiuiendy
fuUsduuariantuanuinasdu maaviawazauuususi Tuud dridunedidalumudiuag
fladdunausniedafin ngufundadiin mssyunudadAfeafuaiedsdmiu 1 Ussnns g
oynmudsadAfafuAnadodmiu 2 Userns melesgiaaunlsusiumaiel msiesei
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This course is designed to teach students in engineering about probability theory,
random variable and probability function, expectation and variance, moments, moment
generating functions and characteristic functions, central limit theorem, statistical inference
about a population mean, statistical inference about two population means, one-way analysis
of variance, Pearson correlation analysis, and simple linear regression analysis. Students will

be able to analyze and interpret the results obtained from a statistical program.

MAT67-213 YoanAaInIuaRIIVAENS 3(2-3-6)
Biostatistics for Allied Health Sciences

edvdedunen Buthdnwiildsuinse S ansiedvn MAT67-001 adaemans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics

nsfeunsasuneiniponuuuiudieliindnwamanaveansiuunAniugiunisads
wazvinwennslilusunsudnsagunieadn ludensaifdeusznousme aifdamssnnn Uszans
LarNISIMUAGIBENY MTN AAnadsalagdnsdudededos nmsUszinaAmniiees N3
VAADUALNATIN NMITIATILVANULUTUTIN MTIATINANLLUIUTIUTI MITIATIEYINITANAREY
wagandunus uwazadilisannsiwes dnfinwiazanunsathanuifnanludssendlduitaymily
a1u I Anvenedla

This course is designed to provide necessary concepts in statistics and skills in statistical
software for students in allied health sciences. Students will learn a broad range of statistical
topics, including descriptive statistics, population and sample size setting, life table, relative
risk, odd ratio, parameter estimation, hypothesis testing, analysis of variance, analysis of
covariance, regression and correlation analysis, and non-parametric statistics. Students will be
able to apply the knowledge gained in this course to solve related problems in their future

careers.

MAT67-213E YradAFIUTUANIVAIEN S 3(2-3-6)
Biostatistics for Allied Health Sciences

edndaduney  Buin@nefildsunse S a3 MAT67-001 adinenans
ﬁugm

Pre-requisite For students who have received an S-letter grade from
MAT67-001 Basic Mathematics
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nMsBumsaeuTsinieenwuuiuiieliinAnvamannvmansiuuAeiiugiunieadi
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LagNIsMuAFeg medn maudsaasdnndutadodes msUssinudwsines n1s
NAFBUANURFIY NTIATIBRAURUTUTIU N1TATIEAMLLUTUTIUTIN MTIATIERNITaN0RE
wazanduius wavadnlidmnsfiwes dnfnwazanuisathanuidenailudssendlduidaymly
d1vIvTNVRINRle

This course is designed to provide necessary concepts in statistics and skills in statistical
software for students in allied health sciences. Students will learn a broad range of statistical
topics, including descriptive statistics, population and sample size setting, life table, relative
risk, odd ratio, parameter estimation, hypothesis testing, analysis of variance, analysis of
covariance, regression and correlation analysis, and non-parametric statistics. Students will be
able to apply the knowledge gained in this course to solve related problems in their future

careers.

MAT67-214 anuasduuazadnidosdudmduiaans 3(3-0-6)
Introduction to Probability and Statistics for Engineer
F1873v109RUNDU utindnudilgsuinsalag (A 83 F) aans1ein MAT67-102
UARAGE 2
Pre-requisited For students who have received a grade (A to F) from
MAT67-102 Calculus I

seduilsjatiuliindnuduimnssumans fennud emdiladefunguiemiuiendy
authasduiifoulunazanududasy é’hLLiJsdaJLLasWﬂﬁ%’ummﬁwvLﬁu%qﬁaLLﬂsdm AIANANIS
uazANLLYIUTIL Vuuntndin mMseyudaRAffuALadsdmiu 1 Ussrns Moy
Beadifeafuaiedodmiu 2 Usrring mllensinaulsunumaien mslnseianduiug
WUULE T N153AT1ENN0A008L 30 UNTI0819918 Wagn 1SN TYMUAIAINTINAERTLAY
Wemanslagldisnsniada dnAnwiazaiunsarukasiUanasnstayan1lmNIsuIAINgsy
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This course is designed to teach students in engineering about probability theory,
conditional probability and independence, random variable and their probability function,
expectation and variance, central limit theorem, statistical inference about a population mean,
statistical inference about two population means, one-way analysis of variance, Pearson

correlation analysis, simple linear regression analysis, and solving engineering and science
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problems by using statistical methods. Students will be able to analyze and interpret the

results obtained from a statistical program.

2) nguIvIauIvIAd

CHM67-103 UuAnsiATinugIy 1(0-3-2)
Basic Chemistry Laboratory
S1879UIAUNDU -

Pre-requisite -

ediiduimuinuenisidenuagldesdauivioniesdiowazeunsalunisinion
arsazats n1slnmsn msiliarsuiqusnaznisuenaisnan nsnaasaierfuuiauas
Jaunamaniniaweil IngyihufuiRnismundnanudasadelueslfiiniswasnsldansadl siuds
msduna Juiinteyauaznisasunanismaaes

This course focuses on developing skills in selecting and using knowledge or tools and
equipment for solution preparation, titration, purification and separation of mixtures gas
experiments and chemical kinetics. Students are required to perform experiment following
the principles of safety in the laboratory and the use of chemicals. In addition, students will

acquire skills including data observation, data recording and summarization of experimental

results.
CHM67-103E UuANsiATinugIy 1(0-3-2)
Basic Chemistry Laboratory
S18791UIAUNDU -

Pre-requisite -

edididuimuinuenisidenuagldesdauivioniesdiowazeunsalunisiaioy
arsazats n1slnmsn nmsiliarsuiqvinaznisuenaisnan nsnaasaieafuuiauas
Jaunamaniniaweil IngyihufuiRnismundnanudasadelueslfiiniswasnsldansadl siuds
msdana Juiinfeyauaznisasunanismaaes

This course focuses on developing skills in selecting and using knowledge or tools and
equipment for solution preparation, titration, purification and separation of mixtures gas
experiments and chemical kinetics. Students are required to perform experiment following

the principles of safety in the laboratory and the use of chemicals. In addition, students will
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acquire skills including data observation, data recording and summarization of experimental

results.

CHM67-104 wanwadl 3(2-2-5)
Principles of Chemistry

S1831U9AUNDY -

Pre-requisite -

sednilianudiinfundnedfugiuluiade Tasaiseznon masmuaziussiad
USunauduiius anuzvesaans uiia a1sazany augaieil nsavauaziumles willudh vyilaiduves
a15UsNoUdUNSY aunamans auvnaransniell wazinvesufisenadl lneyutunisly
ﬂ’;mimmwsﬁﬁmLﬁaLLfﬁﬁméﬂ@mmqLﬂﬁﬁé’mﬁuéﬁ’ﬁwsnmam%m'ﬁl,t,wmﬂé’a&i'mLﬂu%umaw,l,az
QNABINUNANNITNINAENS

This course provides knowledge about basic chemistry on the topics including atomic
structure, periodic table, chemical bonds, stoichiometry, states of matter, gases, solutions,
chemical equilibrium, acid bases and buffers, electrochemistry, functional groups of organic
compounds, kinetics, thermodynamics, and types of chemical reaction. It also focuses on using
knowledge from the course to solve chemistry problems related to medical science in a step-

by-step approach correctly and accordingly to scientific principles.

CHM67-104E wanuAdl 3(2-2-5)
Principles of Chemistry
S1e3Y1U9AUNDY -

Pre-requisite -

sednilianudifsafundnedfugiuluiade Tassaisoznon msmuagiusziad
USunauduiius anuzvesaans uiia a1sazany augaeil nsatvakaziumles willudh vyilaiduves
a13Us¥naUduNId Jaunamans aavnamaniniuail wazyilnvesufiseuadl neyatunsly
arudanseivuieudlanddammaeiiiduiustuinermansnisunndldodaduduneuuas
ONABIMUMENNITNIINEIFNENT

This course provides knowledge about basic chemistry on the topics including atomic
structure, periodic table, chemical bonds, stoichiometry, states of matter, gases, solutions,
chemical equilibrium, acid bases and buffers, electrochemistry, functional groups of organic

compounds, kinetics, thermodynamics, and types of chemical reaction. It also focuses on using
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knowledge from the course to solve chemistry problems related to medical science in a step-

by-step approach correctly and accordingly to scientific principles.

CHM67-105 wasinaly 3(2-2-5)
General Chemistry
S1831U9AUNDY -

Pre-requisite -

seinilianudifeatuninnsvesaifugniluiade Tassadeosnen masmuagiusey
Al USHaduius aniuzveaans wia a1savane auganil nsatvawazdnivles wailludin
Jaunarmans guvwaransyaiadl uazvlinvesfAteadl lnetatunsldanuiainmeiviile
uilangtammaeifiistosivinemansuasmaluladlfosnaudutunounazgniosmiumdnns
MEINIPNENT

This course provides concepts about basic chemistry on atomic structure, periodic
table, chemical bonds, stoichiometry, states of matter, gases, solutions, chemical equilibrium,
acid bases and buffers, electrochemistry, kinetics, thermodynamics, and types of chemical
reaction. It also focuses on using knowledge from the course to solve chemistry problems
related to science and technology in a step-by-step approach correctly and accordingly to

scientific principles.

CHM67-106 ALY 3(2-2-5)
Fundamental Chemistry
S18791U0IAUNDU -

Pre-requisite -

seinifliausifefuiiuguenaifiieatesiu Tassadueznen mesmuaziuseied
USunaudusiug ansazane aunaail nsauakazdvlies il saunamans gauvmamansinig
il wazviliaveaujisenail InsldaiudainsedvuienilandUgmimiaadifeideaty
Inenmanigualdosnaduduneunazgniosmmdnnismainermans

This course provides knowledge of atomic structure, periodic table, chemical bonds,
stoichiometry, solutions, chemical equilibrium, acid bases and buffers, electrochemistry,

kinetics, thermodynamics, and types of chemical reaction. It also focuses on using knowledge
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from the course to solve chemistry problems related to health sciences in a step-by-step

approach correctly and accordingly to scientific principles.

CHM67-110 UfuRn1sLaliBunsd 1(0-3-2)
Organic Chemistry Laboratory

S1871UIAUNDU (1) Juindneiilasunselas (A 89 F) 9ns1edan CHM67-
103 UftAnsiadifiugiu wasiSoumugiu CHM67-111 Ladl
Suveiiugiu vde
@) Juindneiilasunselas (A 89 F) 9ns1edasn CHM67-
103 UftAnsedifugiu wasiSoumugiu CHM67-112 vidn
CIOPVELRTER
3) Juindnuiilasunselas (A 89 F) aans1edan CHM67-
103E UftRmaiedifiugiu uag Beuaiugiu CHM67-113
\PiBunse 1

Pre-requisite (1) For students who have received a grade (A to F)
from CHM67-103 Basic Chemistry Laboratory and co-
requisite with CHM67-111 Fundamental Organic
Chemistry or
(2) For students who have received a grade (A to F)
from CHM67-103 Basic Chemistry Laboratory and co-
requisite with CHM67-112 Principles of Organic
Chemistry or
(3) For students who have received a grade (A to F)
from CHM67-103E Basic Chemistry Laboratory and co-
requisite with CHM67-113 Organic Chemistry |

givdeenuuuiiielvigiseulafnwinismaaesiiieifunssuiunsiiugumaniisunsd

£ ax

lawa 38nsuenans 3nsvinliansuians In15esgvingileidunis@nwuisennddgues
a159urIduarmsdaunsigingedng

This course is designed to acquire a variety of fundamental laboratory techniques
including separation, purification, functional group identification and simple preparation of

organic compounds.

CHM67-111 LARBUNIINUFIU 2(2-0-4)

Fundamental Organic Chemistry
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s1eUsAUNDU (1) WuinAnualdsuinselan (A fs F) 91518391 CHM6T-
104 vidniall ¥38 SeugAIUiU 1130
@) Juindnuiilasunselas (A 89 F) 9ans1e3 CHM67-
105 iVl e Beugeuiu wie
3) \JuinAnuiilasuinselas (A 89 F) 9ans1e3an CHM67-
106 1fliugiy

Pre-requisite (1) For students who have received a grade (A to F)
from CHM67-104 Principles of Chemistry or co-requisite
or
(2) For students who have received a grade (A to F)
from CHM67-105 General Chemistry or co-requisite or
(3) For students who have received a grade (A to F)
from CHM67-106 Fundamental Chemistry

ANy IAEITUNENAITLaEnd N ¥ veuAlidunsd laun n1sisente audhnig
e audiniuedl wasuiseniiugiuvesansuseneuduysduenaumyitandu

In this course, the principles of organic chemistry are explored. Topics include
nomenclature, physical and chemical properties and basic reactions of organic compounds

categorized by functional groups.

CHM67-111E \nfiBuvIdiugu 2(2-0-4)
Fundamental Organic Chemistry

edndadunien  Buindnufldsunselag (A G1 F) 210518391 CHM6T-
104E waniadl vi38 SeuaAIuiy

Pre-requisite For students who have received a grade (A to F) from

CHM6T-104E Principles of Chemistry or co-requisite

ANy IAEITUNENAITLaEnd N ¥ veuAlidunsd laun n1sisente audhnig
e audinanadl wazUfiseniugiuvesansuseneudusduenaumnyileiduy

In this course, the principles of organic chemistry are explored. Topics include
nomenclature, physical and chemical properties and basic reactions of organic compounds

categorized by functional groups.

CHM67-112 wanLALdUNI e 3(2-2-5)

Principles of organic chemistry
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Pre-requisite
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(1) WuidnAnualdsunselan (A fs F) 99518391 CHM67-
104 vidniail ¥38 SeuARIUTY 1130

@) Juindnuiilasuinselas (A 89 F) 9ans1edan CHM67-
105 afivild vide Bougeuiu wio

(3) Wuthdnudildsuinselag (A 81 F) aans1edan SCC67-
100 ensgdAgynIuall vi3e Seugauiiv

(1) For students who have received a grade (A to F) from
CHM6T7-104 Principles of Chemistry or co-requisite or

(2) For students who have received a grade (A to F) from
CHM67-105 General Chemistry or co-requisite or

(3) For students who have received a grade (A to F) from

SCC67-100 Essential Chemistry or co-requisite

swdnlfnwferdunannisuasndnvguivenaiidunsd laun n1si3unde audfinig
Menn audiniuedl aweslenll wasUisenugiuvetansusenauduriduenaumyilendu

In this course, the principles of organic chemistry are explored. Topics include

nomenclature, physical and chemical properties, stereochemistry, and basic reactions of

organic compounds categorized by functional groups.

CHM67-113

8391U9AUNDY

Pre-requisite

ARBUNTY 1

Organic Chemistry |

(1) i dneiilasunselas (A 89 F) 9ans1eian CHM67-
101 13l 1 %138 SeuAAIUAUY Y130

2) WuinAnunaldsunselan (A fs F) 99518391 CHM6T-
104 vianuAdl 1138 SeuARIUNY -

(1) For students who have received a grade (A to F)
from CHM67-101 Chemistry | or co-requisite

(2) For students who have received a grade (A to F)
from CHM67-104 Principles of Chemistry or co-requisite-

3(2-2-5)
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swdnlfnwferdunannisuasndnnguivenaiidunsd laun n1si3unde audfinig
nenm audiniued aweslowd nalnnisiinujisentewiu wasUfnsenugiuvesaisusznay
dunsduenaumyitandu

In this course, the principles and theories of organic chemistry are explored. Topics

include nomenclature, physical and chemical properties, stereochemistry, basic mechanisms

and basic reactions of organic compounds categorized by functional groups.

CHM67-240

831 UIAUNDU

Pre-requisite

UfuRANIsuanaiiingzi

Principle of Analytical Chemistry Laboratory

(1) WuidnAnualdsuinselan (A fs F) 99518391 CHM67-
103 Ufjifinsiaiiiiugu uag CHM67-104 ndniafl wie
SgugaIuiy w3

2) WuinAnualdsuinselan (A fs F) 99518391 CHM67-
103 UfURn1siailitugiu uay CHM67-105 iy w3e
SgugAIuiy w3

3) \Juinfnwiilasuinsela (A 89 F) aans1edn CHM67-
103 UfjuRn1siaiiiiugu uwag CHM67-106 Lefifiugu wie
Seugauiy

(1) For students who have received a grade (A to F) from
CHM67-103 Basic Chemistry Laboratory and CHM67-104
Principles of Chemistry or co-requisite or

(2) For students who have received a grade (A to F) from
CHM67-103 Basic Chemistry Laboratory and CHM67-105
General Chemistry or co-requisite or

(3) For students who have received a grade (A to F)
from CHM67-103 Basic Chemistry Laboratory and
CHM67-106 Fundamental Chemistry or co-requisite

1(0-3-2)

seinileenuuuiieimugFouliifineiufiRnaaiinee leldnnuiamimdila
mﬂmﬂ‘mqwgmﬂiuﬂﬂﬁﬂﬁﬂumimﬂgummiLLaumiLLinamﬂmi‘wmaaﬂ miaumlmﬂ%aﬂﬂim
LALLATRINOTATILINUIUDE VAN UATY s’mmﬁ]vlmNﬂmﬁLsusjusﬂamumamimaamgumms
yeinermans Mteufifinisuseneudensiinseilasuiinng mslinseilaesdinin 35
willwih awninsalaUuazlasuilnns i
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This course is designed to develop students’ analytical chemistry laboratory skills by
applying their knowledge from the principles of analytical chemistry lecture course. Students
will learn to operate a variety of basic instrumentation and use a diverse range of common
laboratory glassware. Students will practice writing a scientific experiment report. These
include the determination of unknown samples by volumetric, gravimetric, electroanalytical

chemistry, spectrometric and chromatographic methods.

CHM67-241 wiAiTgiiugiu 2(2-0-4)
Fundamental of Analytical Chemistry

S1e791UIAUNDU (1) Juindneniilasuinselas (A 89 F) 9ans1e3n CHM67-
104 vianuadl 1138 1SeUARIUAY 130
2) WuinAnunaldsunselan (A fs F) 99518391 CHM67-
105 afiviald ve Boudeuiu wie
3) \Juindnuiilasuinselas (A 89 F) 9ans1e3an CHM67-
106 Lediilugiu vide Bougaud

Pre-requisite (1) For students who have received a grade (A to F) from
CHM67-104 Principles of Chemistry or co-requisite or
(2) For students who have received a grade (A to F) from
CHM67-105 General Chemistry or co-requisite or
(3) For students who have received a grade (A to F)

from CHM67-106 Fundamental Chemistry or co-requisite

swimilistestuiugiumaaiiiinsedt nsdanisteyaideadi aunmuazuiunm
Anseivesitlinsgiuuusaiuuarlfiniosdio wmeliamslinsziussneude mieseilag
i mslawsnse-wa malnnsalasnindanznou mlnnsalasnnieasdedou uaznis
lnmsalaensifniiseninond udnnsiiugiuresmaiamsaningalnd uasnisusnaisdes
malasunns i

This course provides students with fundamental of analytical chemistry, statistical
treatment of data, and quantitative and qualitative analytical methods in both classical and
instrumental analysis. Topics cover gravimetric analysis, acid-base titration, precipitation
titration, complexometric titration, and redox titration, and the basic principles of

spectroscopic and chromatographic procedures.

CHM67-242 nanANILAIIZH 3(2-2-5)
Principle of Analytical Chemistry
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s1eUsAUNDU (1) WuinAnunaldsunselan (A fs F) 99518391 CHM6T-
104 vidniail ¥38 SeuARIUTY 1130
@) Juindniilasunselas (A 89 F) 9ans1e3an CHM67-
105 afivild vide Bougeuiu vio
(3) Wuthdnudildsuinsealas (A 81 F) aans1e3n CHM6T-
106 wediugu vi3e Beougaiudy

Pre-requisite (1) For students who have received a grade (A to F) from
CHM67-104 Principles of Chemistry or co-requisite or
(2) For students who have received a grade (A to F) from
CHM67-105 General Chemistry or co-requisite or
(3) For students who have received a grade (A to F)

from CHM67-106 Fundamental Chemistry or co-requisite

[

enilifgitesiuiuianiiugulunsiiengimiaeil M133ansteyaldeaia unnay
USuadnseniveddsiiassinuudniuwarldinoaile wmalian193iAs1elsenaunie 113
Anselagdindn n1slnmseanse-lua nsbnmsalagnisiinagney n1slnmsalaenisiinans
Watou wazn1slmnsalaenisiinljisensaand ndnn1siugiuvesvatianiauninsalnd
= v ad I~ 4 v 1% a 3
willwihuaznisuenansmelimalasuninnsil lngwunisussgndldmesnumatanisunng

This course provides students with basic concepts in chemical analysis, statistical
treatment of data, and quantitative and qualitative analytical methods in both classical and
instrumental analysis. Topics include gravimetric analysis, acid-base titration, precipitation
titration, complexometric titration, and redox titration, as well as the basic principles of
spectroscopic, electroanalytical chemistry, and chromatographic methods with an emphasis

on medical technology applications.

CHMé67-243 nantadasizianiumatianisunwng 3(2-2-5)
Principle of Analytical Chemistry for Medical
Technology

T1eUIAUNDU (1) WudnAnunaldsunselan (A S F) 99518391 CHM67-

104 vianuAdl 1138 1SeuAAIUAY Y30
@) Juihdneiilasunselas (A 89 F) 9ans1edan CHM67-
105 afivild vide Bougeuiu vie
3) \Juindnuiilasuinselas (A 89 F) 9ans1edan CHM67-
106 wediugu vide Beougaiudu

Pre-requisite (1) For students who have received a grade (A to F) from

CHM67-104 Principles of Chemistry or co-requisite or
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(2) For students who have received a grade (A to F) from
CHM67-105 General Chemistry or co-requisite or
(3) For students who have received a grade (A to F)

from CHM67-106 Fundamental Chemistry or co-requisite

¥
v [y a

eAriiAntesiuunAniiugulunsiessinaed nsdanisteyaifeedn aunmuay
Jnadinngiresitlinsginauudafunagldieiestio madansiesesivsznaudae s
Ansigilagtmiin mslmmsnnsa-wa nislnnsalasnisifangnou mslmmsslasniainans
Fetou uaznmislmmsnlasnafinufaserinend ndnnisitugiuresaiananinsalnd
willwihuaznisuenansmelimadasininniil lngdunsussendldnsmumatanisunmg

This course provides students with basic concepts in chemical analysis, statistical
treatment of data, and quantitative and qualitative analytical methods in both classical and
instrumental analysis. Topics include gravimetric analysis, acid-base titration, precipitation
titration, complexometric titration, and redox titration, as well as the basic principles of
spectroscopic, electroanalytical chemistry, and chromatographic methods with an emphasis

on medical technology applications.

CHM67-243E nanalmszianiumatianisunng 3(2-2-5)
Principle of Analytical Chemistry for Medical
Technology

s1e7UsAUNDU Hundnuniilasuinselas (A 89 F) aansiedan CHM67-
104E vidniadl 38 [eugAIuty

Pre-requisite For students who have received a grade (A to F) from

CHM67-104E Principles of Chemistry or co-requisite

¥

eAriiAntesiuunAniiugulunsiessinaed nsdanisteyaifeadn aunmuay
Uinadnsedveitinseiniuusaduuayldiniesiis madian1stinsgiusenausie ns
Anszilastmiin mslmmsansa-ua nslnnsalagnisifangnou mslmmsalasniaiinans
Fetou uaznmislmmsnlasnaifinufaserinend ndnnisitugiuresvaiansaninsalnd
willwihuagmsuenansmedsndasuninnsil lnswdunsuszendlaniseumatanisunnduazly
aesanguiunanlunisdeunisaeu

CHMé67-244 wadanugrumaaiitieszidmiunsunmdunine 3(2-3-6)
Uszand
Basic Analytical Chemistry Techniques for Applied
Thai Traditional Medicine
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seAnviAuneu \duin@nudildsuinsala (A 81 F) 9951831 CHM67-104
naniAll
Pre-requisite For students who have received a grade (A to F) from

CHM6T7-104 Principles of Chemistry

seAriifgesmnedielilouianuianudladesiuRnfunsnmamaaiin e
umsflnvinuzd fifing Wemuszneudefiugiunsiesesiniaad msinseilasininuas
malaneilaeUinnnsvesfisenin-wa mannaznou nauiinansusznouidedeu uasUfjisens
pond sansinziaaiesiemaaninsinlamriuaglasuiinn s

This course is designed to provide students with the basics of analytical chemistry,
emphasizing laboratory skills. These will cover the following topics: the fundamentals of
analytical chemistry, gravimetric analysis, volumetric analysis of various reactions, including
acid-base equilibria, precipitation, complex formation, and redox reactions. The basics of

spectroscopy and chromatography will also be included.

3) NGUAVIAUTIINYT

BIO67-101 AP Inen 1 3(3-0-6)
Principles of Biology |

givveaAuneu -

Pre-requisite -
seiniiyagonnefieliinAnuidlauazannsnosuisesdamundnmedinedatily

winuesdeiPinuarenuduiusvosdadliTindausd  anautRvesdsdin nivedin Tassadauay

wihfveusad naNULATIIUEATITR N MILULYadlagiginsueutad Wugmans welulad

MFIFINTIY nalnveddauinis waslnaiveuasnginssy uananimeivddlmindnuananse

asUuaziouledasdrnuimedvinenliegialuduneu

This course aims to enable students to understand and explain the core knowledge of
biology which focuses on organisms’ aspects and relationships including characteristic of life,
chemistry of life, cell components and its functions, energy processing and metabolism, cell
division and cycle, genetics, genetic engineering, mechanisms of evolution as well as ecology
and behavior. This course also provides students able to stepwise conclude and link the key

knowledge in biology.

BIO67-102 UuRnsuandaInen 1 1(0-3-2)
Principles of Biology | Laboratory
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taRuneu 3usWAUTIEIY BIO67-101 #anTIInen 1 wse 1Ju

tndnudilasuinselag (A 8 F) ans1e3v1 BIO67-101 wdn

F7Ame1 1 930 BIO67-107 Frinenitugiu uaz BIO67-108

UFTRMI T IMefiug
Pre-requisite Co-requisite with BIO67-101 Principles of Biology | or for

students who have received a grade (A to F) from

BIO67-101 Principles of Biology | or BIO67-107

Fundamentals of Biology and BIO67-108 Fundamentals

of Biology Laboratory

seAniiiingusrasdiieuunimdnmuazisnismasssiugiulufosu foRnsmedainen

waziguinsiugiinisediaUasnde dissuszlavinnisneaes vinisdane dufindeyauaznis
A3UNANIINAADINIATIINEITIUIU 10 UJURNIS laun nisldndesganssaiuuulduas waduay
drulsznovraias Msvinuveteuley nsduaszimeaivesiiy nswusgadiuululnda N3
wingaauuululeda nisarevenanwaznisiugnssulunywd lasaddidue 3Twuinis way
Tneingn nguoRnunananulasaielueslfinins

This course is intended to introduce students the basic laboratory principles and
techniques in biology. Students will learn how to work safely in the laboratory. Students will
conduct experiments, make observation, collect data and summarize the results of 10 biology
laboratory topics including light microscopy, cell structures and functions, enzyme activity,

photosynthesis, mitosis, meiosis, human genetic inheritance, DNA structure, evolution, and

ecology.

BIO67-103 naNYIINeI 2 3(3-0-6)
Principles of Biology I

taRuneu SEUTINAUTIEIN BIO67-104 UJURMIVENTIINGN 2 %50
Hundneiilasuinselas (A 89 F) aansiedan BIO67-101
ANTYINE 1 wag BIO67-102 UJURNITMENTIINeT 1 %30
BIO67-107 F¥inenitugiu uar BIO67-108 UfTRn1sT3nen
g

Prerequisite Co-requisite with BIO67-104 Principles of Biology |l

Laboratory or for students who have received a grade (A
to F) from BIO67-101 Principles of Biology | and BIO67-
102 Principles of Biology | Laboratory or BIO67-107
Fundamentals of Biology and BIO67-108 Fundamentals
of Biology Laboratory
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sednidadulitndnwldid landnnisfiugiuvesennsuisiuresdsdiislulauunas
91ndngene q fiSoudsazlddnuidnuazidulazanumainnaisvesdsiidiaudazlauuuas
o1andns laud Tamuuuafise 01fiAs uar gadise uazgisouarldSouslassairauaziniives
doule ey uar szuuetiarvesiivuazvesdnitugs

This course is intended to provide learners with the principles of taxonomy of organisms.
They will study the characteristics and diversity of organisms in each domain and kingdom of
life, including Bacteria, Archaea, and Eukarya. Learners will also study the structures and

functions of tissues, organs, and organ systems of higher plants and animals.

BIO67-104 U uANsuanE2Inen 2 1(0-3-2)
Principles of Biology Il Laboratory
v 1UsAUNDU SeusuAUsIe3YT BIO67-103 manTInen 2 use Wu

fhdnwiildsuinsala (A 83 F) 9ns1edn BIO67-103 widn
FaAnen 2 w3e BIO67-107 T3Menfiugu waz BIO67-108
UftRnsT7Anefiugiu

Pre-requisite Co-requisite with BIO67-103 Principles of Biology Il or for
students who have received a grade (A to F) from
BIO67-103 Principles of Biology Il or BIO67-107
Fundamentals of Biology and BIO67-108 Fundamentals
of Biology Laboratory

seAniitnguszasdiiouusdmdnnisuagisnismeaedluiesufiinig medainen way
Boudnsiujifnisesnsasnds fiisuazldfnudnuusisuiazaumannmaievesasdiinnag
f1e 9 T Tnues nsiadt 511 sudlon & uay fiv fiFounsldfinaununasaaomnadnu
a3sInewesdiy 2 1309 leud msddedludty uag sesluudiy fFeudazlsiFouinsduiug nns

1938 LazNEINIATEIER]

This course is intended to introduce learners with laboratory techniques in biology. They
will know how to do experiments under laboratory safety regulations. They will study the
characteristics and diversity of different groups of organisms, including monerans, protists,
water molds, slime molds, animals, and plants. Learners will design the two experiments in
plant physiology, including plant transport and plant hormone. They will also study animal

reproduction, development, and anatomy.

BIO67-105 Fanemaly 3(3-0-6)
General Biology
FTeAunaU -

Pre-requisite -

v [ dl A

1313 TngUszasAaRusd I NugUNd AyiRedfuTIInen Taunanifaiadesige 7

829990 UTINGNILU TAkA WUIAANANNI9TIAINY LATUD9TIR TATIAS19LaE TNV Al
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This course is designed to provide the knowledge on general biology. Students will learn
the principles of biology, the chemistry of life, cell and functions, energy of life, genetics,

evolution, higher animal structures and functions, higher plant structures and functions, and

ecology.

BIO67-105E Faneialy 3(3-0-6)
General Biology

FUIAUNDU -

Pre-requisite -

¥
A v

einiingusvasiifouusimdnnsti lluasfiuguitddguientudiner  Taenanis
shadiasng o feil wnAandnmadiiveuasnguiitamnns ilvesiin laswaauasninfivessad
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This course intended to provide general principles and essential basis of biology. Topics
include biological concepts and evolutionary theories, chemical basis of life, structures and
functions of cells, tissues, organs and organ systems or higher plants and animals, energy of
life and metabolism, principles of genetics, molecular genetics and applications, including

interaction between life and environment, ecology and behavioral studies.

BIO67-106 Uian5823mendialy 1(0-3-2)
General Biology Laboratory
JdsAuneu JudnAnwalasuinsalag (A fis F) 99518391 BIO67-105

FringvhluvdeiFeusuduein BIO67-105 Fanewhly
Pre-requisite For students who have received a grade (A to F) from

BIO67-105 General Biology or co-requisite with BIO67-

105 General Biology

seindiinguszasdifiouusiismamnasmisios filfimseng 4 mediiner disuasld
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This course is intended to introduce learners to the laboratory techniques in biology.
They will know how to do experiments under laboratory safety regulations. They will have
chance to study parts of different kinds of microscopes and to examine cells, tissues, and
organs under compound light microscope and stereo microscope. This course will let learners
design and do five experiments and analyze the experiment results, including enzyme activity,

photosynthesis, plant transport, plant response and control of development, and ecology.

BIO67-106E UfTAn1532 ey 1(0-3-2)
General Biology Laboratory

JdsAunay Dutindnundildsuinselag (A 81 F) 991839 BIO67-105E
FAneThlunseisusuiuseinn BIO67-105E F73nen
il

Pre-requisite For students who have received a grade (A to F) from

BIO67-105E General Biology or co-requisite with BIO67-
105E General Biology
msFeumsaeuluneiniiingsvasdifleuusiiimamasemmetesuitineeing 4 g
v WeldlunagUszneunruiddmiuieiaiunudliindaneiill  §Feuarldfnuindes
Jansseay lassasivaaadiazaasniuad n1sinureteuled Msduasieismisuaesity Ians
Yougas NMIAUTUIVRIERT Msdnfeduiiy @15AIVANNITITYTVBINY NITNOUAUDIVRINY WAy
Uarinen

This course is intended to provide students the overview of experiments in laboratory
to supplement topics in general biology course. The learners will study the use of microscopy,
cell structure and organelles, enzyme activity, photosynthesis, cell cycle, animal reproduction,

plant transportation, plant growth substances, plant responses and ecology.

BIO67-171 YIINYIVDUYAREMTUINGIAEATHUA N 3(3-0-6)
Cell Biology for Health Science
AUsAunau -
Pre-requisite -
seinigatiuligizouluavinermansguamlfidlauuAniugumasadine lag
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This course is intended to provide students majoring in health science the
fundamental concepts of cell biology. Topics include the techniques for the study of the cell
and cell culture, basic properties of the cell, chemical basis of life, structures and functions
of cell, organelles, cell membrane, cytoskeleton, bioenergetics and cellular metabolism,
genetics, cell division and cell cycle, protein synthesis and sorting, cancer, cell and tissue
injury, and immunity. In addition, this course also students’ learning skills through problem-
based learning. Students will identify the problems, solve problems by searching for relevant

literature and presenting their findings reasonably.

BIO67-17T1E YIINYIVDAYAREMTUINGIAEATHUA N 3(3-0-6)
Cell Biology for Health Science

FdeRunau -

Pre-requisite -
swinidsaiuliindnylumeinemansaunmldidlawnfefiugumaeadine  Tae

shdeusynouspauiiuguvenead  osdUseneuniiuguvesdelidin  lassadauasuiifives
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This course is intended to provide students majoring in health science the fundamental
concepts of cell biology. Topics include the basic properties of the cell, chemical basis of life,
structure and function of cell, organelles, cell membrane, cytoskeleton, bioenergetics,
enzymes and metabolism, genetics and cell cycle, protein synthesis and sorting, immunity,

cancer, and cell culture techniques.

BIO67-172 UHURN5TIIMeI Ve wA NI UINAENTIUNIN 1(0-3-2)
Cell Biology for Health Science Laboratory
JdsAunay WudnAnwdlasuinsalag (A fis F) 99519391 BIO67-171

FIIMNYVDALARANTUINYIPNANTHUN NI DL EUTINAY
5187391 BIO67-171 I 1veswaddnsuinemans
HUNN
Pre-requisite For students who have received a grade (A to F) from
BIO67-171 Cell Biology for Health Science Laboratory or
co-requisite with BIO67-171 Cell Biology for Health
Science
seinityasmngligiFeuluauineimaniguamldfanudlundnnisuasiinmaia

9
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7.

This course is intended to provide students majoring in health science the principles
and techniques for cell biology study. Students will learn how to work safely in the laboratory
in accordance with basic experimental principles and methods in biology laboratory. Students
will conduct experiments, make observation, collect data and summarize the results of 10
biology laboratory topics including lisht microscopy, structures and functions of prokaryotic
cells, structures and functions of eukaryotic cells, cell culture and cellular fractionation,

osmosis in red blood cells, mitosis, meiosis, DNA extraction, PCR, and microanatomy of tissues.

BIO67-172E UHURN5TIIMeI v wA AU UINAEATIUNIN 1(0-3-2)
Cell Biology for Health Science Laboratory

Fdedunau -

Pre-requisite -

seiniifesmneliindnyluaninemansguamiuasdilavdnnisanudasadelu
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This course is intended to provide students majoring in health science the techniques
in cell biology. Students will understand the laboratory safety and learn necessary concepts
in the following topics: microscopy, cells and organelles, cell culture, osmosis in red blood

cell, mitosis, meiosis, DNA isolation, polymerase chain reaction, and microanatomy of tissues.

BIO67-211 aY2IMeN 3(3-0-6)
Microbiology
JdsAunay WudnAnudilasuinsalag (A fis F) 991519391 BIO67-103

ANTYINE 2 Wag BIO67-104 UJURNITMENTIINGT 2 %30
BIO67-105 F2Angihly wag BIO67-106 URTAN15T7nen
il e BIO67-107 %’ﬁwmﬁug’m ey BIO67-108
UFTRMI T IMefiugu

Pre-requisite For students who have received a grade (A to F) from
BIO67-103 Principles of Biology Il and BIO67-104
Principles of Biology Il Laboratory or BIO67-105 General
Biology and BIO67-106 General Biology Laboratory or
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BIO67-107 Fundamentals of Biology and BIO67-108

Fundamentals of Biology Laboratory
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This course aims to enable students to understand and explain the core knowledge of
microbiology which focuses on microorganisms’ aspects and relationships in environment
including diversity of prokaryotic and eukaryotic microorganisms, growth and metabolism,
genetics and engineering technology, microbial identification and control, microbial role in
infection and immunology as well as the important role in environment, food, agriculture and
industry.  This course also provides students to give examples linking knowledge in

microbiology and current situations reasonably.

BIO67-212 UURAN139adaImen 1(0-3-2)
Microbiology Laboratory
JdsAunay Jutindnudilasuinsalag (A 81 F) 995183 BIO67-211
98I TOSEUTINAUTIIV BIO67-211 98%3ImeN
Pre-requisite For students who have received a grade (A to F) from
BIO67-211 Microbiology or co-requisite with BIO67-211
Microbiology

edniiynaunaielidn@nwangineimaniuazinalulaglafiniuiuazinmaiia
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This course is designed to provide the student in science and technology with the basic
of microbiological techniques. Students will learn necessary concepts in the following topics:
aseptic techniques, culture media preparation, microscopy application, microbial isolation
techniques, factors affecting microbial growth, virology, serological reactions and bacterial
count in dairy products. The students will be able to record, interpret, write the report and

apply the knowledge in their fields.

BIO67-213 Y MYINUFIY 2(2-0-4)
Fundamentals of Microbiology
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JdsAuneu: dutinfnudildsuinsalag (A &1 F) 995183 BIO67-105

F2ine1vily wag BIO67-106 UFURNT e whly
Pre-requisite: For students who have received a grade (A to F) from

BIO67-105 General Biology and BIO67-106 General

Biology Laboratory

seAnifgesmneideliinAnvidilauararinsnesuigesdanuimnagatiinendaduly
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This course aims to enable students to understand and explain the core knowledge of
microbiology which focuses on microorganisms’ aspects and relationships in environment
including diversity of prokaryotic and eukaryotic microorganisms, growth and metabolism,
genetics and engineering technology, microbial identification and control, microbial role in
infection and immunology as well as the important role in environment and industry. This
course also provides students able to explain and link knowledge in microbiology and current

situations reasonably.

BIO67-213E 9aTaAneriugu 2(2-0-4)

Fundamentals of Microbiology
JdsAuneu \dutin@nudildsuinsalag (A 83 F) 9931839 BIO67-105E

F7inegvhl uay BIO67-106E UfTRNsIANewihly
Pre-requisite For students who have received a grade (A to F) from

BIO67-105E General Biology and BIO67-106E General

Biology Laboratory

seinifgnsmneideliinAnvidilauararnsnssuigesdauiinagatiinendaduly
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AUANYAUNTE UnUMvesadunEdlunisnelsanazgfiduiy unumvesdunidluduandenuas
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This course aims to enable students to understand and explain the core knowledge of
microbiology which focuses on microorganisms’ aspects and relationships in environment
including diversity of prokaryotic and eukaryotic microorganisms, growth and metabolism,
genetics and engineering technology, microbial identification and control, microbial role in

infection and immunology as well as the important role in environment and industry. This



124

course also provides students able to explain and link knowledge in microbiology and current
situations reasonably.

BIO67-214 Uﬁﬁ'ﬁmiqa%fﬁwmﬁugw 1(0-3-2)
Fundamentals of Microbiology Laboratory

JsAunay Jutindnudilgsuinsalag (A §1 F) 915183 BIO67-213
@ ineniugiu videidsusufunein BI067-213 94
FAnefiug

Pre-requisite For students who have received a grade (A to F) from

BIO67-213 Fundamentals of Microbiology or co-requisite
with BIO67-213 Fundamentals of Microbiology
eAnidyajimneieliin@nwameingimansgunmuazineimansemsnazuinngsy
lofimnuiuag
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This course is designed to provide the student in health sciences and food science and
inovation with the basic of microbiological techniques. Students will learn necessary concepts
in the following topics: aseptic techniques, culture media preparation, microscopy application,
microbial isolation techniques, factors affecting microbial growth, virology, and serological
reactions. The students will be able to record, interpret, write the report and apply the

knowledge in their fields.

BIO67-214E UftRn39aT2 neiugiu 1(0-3-2)
Fundamentals of Microbiology Laboratory

JdsAunay utindnudilgsuinsalag (A 81 F) 9951839 BIO67-213E
Qe ineitugiu vdelssusmfuTeiv BIO67-213E qa
FAneiiugiy

Prerequisite For students who have received a grade (A to F) from

BIO67-213E Fundamentals of Microbiology or co-
requisite with BIO67-213E Fundamentals of Microbiology
seAnifgnsmnefilfindnuansinemansauninlifanuduasiinmedaufoinnsd
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This course is designed to provide the student in health sciences with the basic of
microbiological techniques. Students will learn necessary concepts in the following topics:
aseptic techniques, culture media preparation, microscopy application, microbial isolation
techniques, factors affecting microbial growth, virology, and serological reactions. The students

will be able to record, interpret, write the report and apply the knowledge in their fields.

BIO67-221 NUFAENAT 3(3-0-6)
Genetics
JdsAuneu WudnAnwnlasuinsalag (A fis F) 99518391 BIO67-101

ANTIINGT 1 wag BIO67-102 UJURNTMENTIIMET 1 %38

BIO67-105 FAngihly wa BIO67-106 URTAN15T7Anen

vhly
Pre-requisite For students who have received a grade (A to F) from

BIO67-101 Principles of Biology | and BIO67-102

Principles of Biology | Laboratory or BIO67-105 General

Biology and BIO67-106 General Biology Laboratoryor

BIO67-105 General Biology and BIO67-106 General

Biology Laboratory

seAniitnguszasdideliindnulddlandnnnsirenendnumsnsitugnasy vinay

Jululduagnsmaaeumsnsdiumaiiugnisy Wugnssuvesna nsdeulestunisluivdeu ns
Anszvidumiedu nsnaneuduazdsnenisnateiug maudsuudasveslasluley was
Tnslalwuueudadsddu venanilumeindildinsesueddnfiumsinmeitomend ms
018N0AANBULITIUTUIU MugAansUEYIns Wugaansseauliiana waluladiuginingsy
WUgAaN3N15ATY Tunsuywdiasiugmans

This course is intended to equip students with principles of genetic inheritance,
probability and test of genetic ratios, genetics of sex linkage and crossing over and analysis of
genetic alleles, mutation and mutagen, chromosome changes and chromosome non-
disjuction. This course also provides a detailed insight into pedigree analysis, quantitative
inheritance, population genetics, molecular genetics, genetic engineering technology,

developmental genetics and human evolution and genetics.

BIO67-222 UfjuRn1siugAEns 1(0-3-2)
Genetics Laboratory
JdsAuneu WudnAnwnlasuinsalag (A fis F) 99518391 BIO67-221

WUFANERNT Y38 1SeUTINAUTIEIV BIO67-221 Wugenans
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Pre-requisite For students who have received a grade (A to F) from
BIO67-221 Genetics or co-requisite with BIO67-221

Genetics
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This course is intended to provide the student to do experiments with genetic to
development of basic laboratory skills and complement the lecture taught in Genetics

course.
4) ngudvidnuidnd

PHY67-101 Wandsngou 1 3(3-0-6)
Foundations of Physics |

JedndeRuney -

Pre-requisite -
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This course is designed with emphasis on fundamental concepts and theory of classical
mechanics. The contents cover kinetics, dynamics, conservation of energy and linear
momentum, motion of a rigid body, conservation of angular momentum and energy,
oscillation, properties of matter, properties of waves, sound waves, fluid dynamics,

thermodynamics, and kinetic theory of gases.

PHY67-102 Wandsngiu 2 3(3-0-6)
Foundations of Physics Il

edvdesuney -

Pre-requisite -
n3BsumsauTsinieenuuuiulpeduuninsnguuasnguiusivdnlniuas fidnd
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This course is designed with emphasis on fundamental concepts and and theory of
electromagnetism and modern physics. The contents cover electric field, electric potential,

capacitance, electrical resistance, DC circuits, AC circuits, magnetic fields, electromagnetic
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induction, inductance, electromagnetic waves, optics, basic quantum mechanics, atomic model,

nuclear physics, and basic electronics.

PHY67-103 WanddmTuiaans 1 3(3-0-6)
Physics for Engineer |

ndeAuney -
Pre-requisite -

madsunsaeuTeinoenuuudmiuindnuduimnssumans Tneliuuiuuiives
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aavfresuia wieurannsmihenudfinanluvssgndldusdymiluanindndnuimnssumans
lavialy

This course is designed to provide engineering students with the essence of classical
mechanics. This course emphasizes on the essence of classical mechanics. The contents cover
kinetics, dynamics, conservation of energy and linear momentum, motion of a rigid body,
conservation of angular momentum and energy, oscillation, elastic properties of matter,
properties of waves, sound waves, fluid dynamics, thermodynamics, and kinetic theory of
gases. Includingly, they will be able to apply the knowledge to solve related problems in

engineering field.

PHY67-104 Adnddwmsuiaans 2 3(3-0-6)
Physics for Engineer I

eIvdeAuney -

Pre-requisite -

NM313unnsaeuIIBiTHBenLUUASUTNAnwiduinssumand TnauuAuLyives
wimdnlail wagiiEndgalvl (emasourqu Fes aualuih dnsluih arwgliih arudumy
Tl 2995100 nszuanss 9astuihnszuaady auruwdivan nrswdorniudndnlafia A
widlenth aduudndnlnii was naransaeusudedu uuusiassevney Wanddaedes way
Bidnnseindidesdiu ndeutsanunsaianuddananluvssgndldufdagmiluaiandedndu
Imnssuaanslanely

This course is designed to provide engineering students with the essence of
electromagnetism and modern physics. The contents cover electric field, electric potential,
capacitance, electrical resistance, DC circuits, AC circuits, magnetic fields, electromagnetic
induction, inductance, electromagnetic waves, optics, basic quantum mechanics, atomic
model, nuclear physics and basic electronics. Includingly, they will be able to apply the

knowledge to solve related problems in engineering field.
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PHY67-105 Wandnran1sunndivugu 2(2-0-4)
Basic Medical Physics
TevsAuneY -

Pre-requisite -
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This course aims to apply physics theory in briefly explaining natural phenomena and
implementing in medicine and life sciences. The contents cover general mechanics, heat,
physical properties of liquid and gas, bioelectricity, sound and mechanical waves, light and
electromagnetic waves, radioactivity, and nuclear medicine as well as instruments for nursing,

pharmacy and tradional Thai medicine.

PHY67-105E Nandmensunmdiugiu 2(2-0-4)
Basic Medical Physics

TeAUsAUneY -

Pre-requisite -
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This course aims to apply physics theory in briefly explaining natural phenomena and
implementing in medicine and life sciences. The contents cover general mechanics, heat,
physical properties of liquid and gas, bioelectricity, sound and mechanical waves, light and
electromagnetic waves, radioactivity, and nuclear medicine as well as instruments for nursing,

pharmacy and tradional Thai medicine.

PHY67-106 Wandvialy 3(3-0-6)
General Physics
TeAUsAUneY -
Pre-requisite -
n33sunsaeuseiviesnuuuliindnvidlanmsuvesidnd waznsusendldly
usunUsznelng Sefliadesiuts vaumans namians nisindeufiuuudu Adu namansvedua
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This course is designed to provide students with overview of physics and applications
in Thai context. The contents of this course are the overview of physics and applications in
Thai context. Topics include kinetics, dynamics, oscillation, wave, fluid dynamics,
thermodynamics, kinetic theory of gases, electrostatics, electric currents, magnetic field,
electromagnetic induction, electromagnetic wave, optics, quantum theory, atomic model, and

nuclear physics.

PHY67-107E ARndnrean1swnng 3(3-0-6)
Medical Physics

Se31U9AUNDY -

Pre-requisite -

'
1 =

n3deuntsaeus i Syesjmaneifeussandnguinieiand lunisesunetnngnisal
sysnmAuarliUsslavifiieatesiunisumnd iemasousqu Fedeassadiainenigvesyed auna
Y053 viodn e udavieuvesans ndnaile mavau Tusudarudes Tusudday narmansves
lna n1saeedd Aruvile nslratuvesnszuaidon ANUAIEL wAlan3 ooaluda n1svengfives
Uan mainnweulusisnie deauaznsnovauss adumieides uaaaznsuesiiu gunsailds
viruAans aunsain1siasent virumansidule i Sdend dudunnm$ed nsasanin
mansunndidesdudisedumiedss n1sdmoundingn wassdiend Taenisussensld

AN

This course aims to apply physics theory in explaining natural phenomena and
implementing in medicine and life sciences. The contents cover anthropometry, equilibrium
of forces, torque, elasticity of material, muscle, rotation, moment of inertia, ansular
momentum, fluid mechanics, buoyancy, viscosity, blood circulation, surface tension, capillary,
osmosis, lung expansion, heat in the body, sound and response, ultrasonic wave, light and
vision, optical instruments, analytical instruments, fiber optics, electricity, X-ray, radioactivity,
basic medical imaging using ultrasound, magnetic resonance, and X-ray. Lectures are given in
English.

PHY67-108 WanddmiuIneraansnisunnduazgunin 2(2-0-4)
Physics for Medical and Health Sciences
TeAUsAUneY -

Pre-requisite -
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This course is designed with emphasis on applying physics theory to explain natural
phenomena and implement in medical and health sciences. The contents cover equilibrium
of forces in human body, torque, elasticity of material, muscle, rotation, fluid mechanics,
buoyancy, viscosity, blood circulation, surface tension, capillary, osmosis, lung expansion, heat
in the body, sound and response, ultrasonic wave, light and vision, bioelectricity, X-ray,
radioactivity.

PHY67-108E WanddmiuIneraansnisunnduazguan 2(2-0-4)
Physics for Medical and Health Sciences

swdvdeAuney -

Pre-requisite -
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This course is designed with emphasis on applying physics theory to explain natural
phenomena and implement in medical and health sciences. The contents cover equilibrium
of forces in human body, torque, elasticity of material, muscle, rotation, fluid mechanics,
buoyancy, viscosity, blood circulation, surface tension, capillary, osmosis, lung expansion, heat
in the body, sound and response, ultrasonic wave, light and vision, bioelectricity, X-ray,

radioactivity.

PHY67-111 UfuRn1siEnd 1 1(0-3-2)
Physics Laboratory |
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This course is designed to provide students with opportunities to conduct experiments
in physics laboratory. Skills include measuring motions, temperature, sound, light, and using
electrical instruments. The experimental data will then be systematically analyzed to relate

physical quantities and improve understanding of physics theory.

PHY67-112 Ufjuin1sidnd 2 1(0-3-2)
Physics Laboratory I
TgndeAunen -
Pre-requisite -
nsi3eunsaeusEiinuInnIaaemsilandfiivdeninuiiinsiand 1 e
Winyuvinuy nsdngunsal nslfiadesiiofausunamenienin msirszidoyasgradussuy
Foulosiudsmaiidnd uazthuuaameilandluliufoa

PHY67-113 UtAnsiEndly 1(0-3-2)
General Physics Laboratory
TeAUsAUneY -

Pre-requisite -

nsiFeunisaeuseindoonuuulidndnuiilonta vnisneaeslukosufifinng ded
Jnquszasdiindinuznsianisindeudl gamgil 1o uas waznsliiatesiiotamsllin deyaiildaz
Iisumsilesgiediaduszuy emenudiiusvesUSinunienm waziaemdilauuin
MeEnd

This course is designed to provide students with opportunities to conduct experiments
in physics laboratory. The aim is practicing skills in measuring motions, temperature, sound,
lisht, and using electrical instruments. The experimental data will then be systematically

analyzed to relate physical quantities and improve understanding of physics concepts.
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I mmamzia

Marine Biology
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a a
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BIO61-213 ﬁ;aﬂ“jﬁwm*ﬁugm 2(2-0-4) | BIO67-213 ﬁ;aﬁ?jﬁwwﬁugm 22-0-4) | Wasusa9n BIO61-213 Ly
Fundamentals of Fundamentals of BLO67’213 Ll,azimﬂ’iuﬂa;qmam
Microbiology Microbiology Livfuaily
BIO61-213E ﬁ;aﬂ“jﬁwm*ﬁugm 2(2-0-4) | BIO67-213E ﬁ;aﬁ?jﬁwwﬁugm 22-0-4) | WasusHaan BIO61-213E 1y
Fundamentals of Fundamentals of BIO67-213E gﬂniazjumuau
Microbiology Microbiology BIO67-213 Lmaauymu
Mgy waglausuug
o liviuaiy
BIO61-214 JjjdRn1sqa 1(0-3-2) | BIO67-214 U UANI9atvIinen 10-3-2) | wasusviaan BI061-214 1y
i neniiug g BIO67-214 waglausuugaiiom
Fundamentals of Fundamentals of Tiivfuaily
Microbiology Microbiology
Laboratory Laboratory
BIO61-214E JjjdRn1sqa 1(0-3-2) | BIO67-214E | U{URN59a¥7Inen 100-3-2) | wasusiaain BIO61-214E 1¥u
I INUFIU WU BIO67-214E fn1s@oumilou
Fundamentals of Fundamentals of BIO67-214E Lmaa}mu
Microbiology Microbiology ﬂ;madsqw uazlduuy
Laboratory Laboratory Wevliviuaily
BIO67-221 Wugeans 3(3-0-6) | Wanednlnl
Genetics
BIO67-222 UfuRnmsiugenans 1(0-3-2) | Waneginln
Genetics Laboratory
BIO61-240 NONWAEANS 4(4-0-8) Ynsredn
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BIO61-241 UjiRng 1(0-3-2) Unsedn
ngNYAERS
Botany Laboratory
BIO61-250 naniliaeingn 4(4-0-8) Unsne3mn
Principles of
Ecology
BIO61-251 feing e 4(4-0-8) Unsne3mn
Aquatic Ecology
BIO61-252 Uuanmsiinginen | 1(0-3-2) Ynsnedn
19
Aquatic Ecology
Laboratory
BIO61-253 Aningmaneia 4(4-0-8) Unsne3n
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Marine Ecology
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BIO61-255 mssiuuuldEe | 22-0-0) Ynse3an
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WemaTinenlsd
ih

Scuba Diving for
Underwater
Biological

Research

BIO61-256 Ug‘jﬁﬁmimsﬁwﬁw 2(0-6-1) Ynsnedn
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Ausun1TITenng
Faivelénh
Scuba Diving for
Underwater
Biological
Research
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Plant Molecular
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Physics Physics Laboratory | PHY67-111
Laboratory |
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Basic Medical

Physics
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Medical Physics
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Medical Physics
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Physics for Medical
and Health Sciences
PHY67-108E | Wanddwsu 22-0-6) | Wanedwlml fiunisdesles
Wemansnisunmg aeAnUSNENATU anavenans
WAZAUNIN wazENSITUAUAANS Laedinng
Physics for Medical Seunsaeudunmwdinge
and Health Sciences
PHY67-101 | Wandsingiu 1 3(3-06) | Wasednln Adfunisiauesd
Foundation of ANUINENdINULIAATING U
Physics |
PHY67-102 | Wandsingiu 2 3(3-0-6) | Wasnednln Adfunisiauesd
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Physics |l
PHY67-113 | UfAnmsilandhly | 10-32) | Wasiednlnd Audunisiaun

General Physics

Laboratory
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UszAdany %39 The UK Professional
Standards Framework (UKPSF)

YOMUUAANIV TN (D15)

ANTDAUUAVDIENIFINT UWNNYEANT
ANINIINYIUA

WNURRILPIT BN AkasdInUWATYIR adun 13
(W.f1. 2566 — 2570)

mnafugWIneeansuazadamans
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Lardanuwisn atuil 13 (wa. 2566-
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N334 B1.2 Biology of cells el
B1.2.1 Structure and function of cell
components (e.g., endoplasmic
reticulum, Golgi complex,
mitochondria, lysosome, peroxisome,
endosome, centriole, microtubule,
ribosome, polysome, plasma
membrane, cytosol, cilia, nucleus,
cytoskeleton)

B1.2.2 Signal transduction (including
basic principles, receptors and
channels, second messengers, signal
transduction pathways)

B1.2.3 Cell-cell and cell-matrix
adhesion

B1.2.4 Cell motility

B1.2.5 Intracellular sorting (e.g.,

trafficking, endocytosis)
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B1.2.6 Cellular homeostasis (e.g.,
turnover, pH maintenance,
proteasome, ions, soluble proteins)
B1.2.7 Cell cycle (e.g., mitosis,
meiosis, structure of spindle
apparatus, cell cycle regulation)
B1.2.8 Structure and function of
basic tissue components (including
epithelial cells, connective

tissue cells, muscle cells, nerve
cells, and extracellular matrix)
B1.2.9 Intracellular accumulations
(e.g., pigments, fats, proteins,
carbohydrates, minerals,
Inclusions, vacuoles)

B1.2.10 Adaptive cell response to
injury (e.g., hypertrophy and

metaplasia)
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B1.2.11 Mechanisms of cell injury
and necrosis, including free radical
mediated cell injury

B1.2.12 Apoptosis
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