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1101 101 A7ven 1 (Biology 1) ' 3(3-0-6)
1101 102 UjjURm3%7inen 1 (Biology Laboratory 1) 1(0-3-0)
1101 103 @23 2 (Biology Ii) : 3(3-0-6)
1101 104 YjUHm3s323nen 2 (Biology Laboratory ) 1(0-3-0)
1101 105 #73nawhll (General Biology) 3(3-0-6)
1101 106 Uﬁﬁ’ﬁmﬁ’ﬁ%mﬁbﬂﬂ (General Biology Laboratory) 1{0-3-0)
1101 200 Fupaiiileedy (Fundamentals of Biochemistry) 3(3-0-6)
1101 201 YFTRNsTaiiideeiu (Fundamentals of Biochemistry Laboratory) 1(0-3-0)
1101 202 @il (Biochemistry) 3(3-0-6)
1101 203 YjURMsTunll Biochemistry Laboratory) ' 1(0-3-0)
1101 220 Fugraniilasiu (Introduction to Genetics) 3(3-0-6)
1101 221 Uﬁﬁ’am‘sﬁuqma@ﬂﬁaﬁu (Introduction to Genetics Laboratory) 1(0-3-0)
1101 250 a;a%fﬁmmﬁmﬁu {Introduction to Microbiology) 3(3-0-6)
1101 251 Uﬁﬁﬁﬂ"ﬁﬁ]ﬂ%’ﬁ%ﬂ’uﬁmﬁu (Introduction to Microbiology Laboratory) 1(0-3-0)
1101 254 ﬁ]ammmwﬂﬂ (General Microbiology) 3(3-0-6)
1101 255 Ugummi%am'mmm‘lﬂ (General Microbioclogy Laboratory) 1(0-3-0)
2) sedudidsianiadvad
1102 100 1@l 1 (Chemistry 1) 3(3-0-6)
1102 101 YjUdnsiadl 1 (Chemistry Laboratory |) 1(0-3-0)
1102 102 1@l 2 (Chemistry 1) 3(3-0-6)
1102 103 YfURN 51T 2 (Chemistry Laboratory 1I) 1(0-3-0)
1102 104 ikl (General Chemistry) 3(3-0-6)

o e,

1102 105 Ugummnmm% (General Chemistry Laboratory) 1{0-3-0)




woow

1102 106 wniidwiuinfnwiinernans 1 (Chemistry for Science Students 1)
1102 107 wildwiuindnurineeans 2 (Chemistry for Science Students 1)
1102 110 1@ilduw3d (Organic Chemistry)
1102 111 Y{TRM3Aiidun3d (Organic Chemistry Laboratory)
1102 112 wildumsgdwmsutindnuinenmans
(Organic Chemistry for Science Students)
1102 120 wwil#@fa (Physical Chemistry)
1102 121 widwsutindnwedl 1 (Chemistry for Chemistry Students 1)
1102 122 Yfjidnmsindidwmduindnwiail 1
(Chemistry for Chemistry Students Laboratory 1)
1102 123 wildmsuiinAnw el 2 (Chemistry for Chemistry Students 11)
1102 124 YfURnaaidwivindnwuadl 2
(Chemistry for Chemistry Students Laboratory 1)
1102 125 MSIRNISHAZNITAIUANSUATIEINATTIAL
(Management and Chemical Hazard Control)
1102 130 wrildas1zit (Analytical Chernistry)
1102 230 wiwseddmiutndnuinemanidanden
(Analytical Chemistry for Environmental Science Students)
1102 231 UftRmaeifnsmeidmiuindnuingmanddanaden
{(Analytical Chemistry Labaratory for Environmental Science Students)
3) sng3vdideinniaiviand
1103 103 Wanddwiuinermansdinu (Physics for Biosciences)

a 80 s ar o8

1103 104 WanddwSuilndnwinedans (Physics for Science Students)

1103 106 wanWand (Principles of Physics)
1103 113 Uﬁﬁamﬁaﬂéﬁbﬂﬂ 1 (General Physics Laboratory 1)
1103 114 UfURn15#ANNIU 2 (General Physics Laboratory 1)
1103 116 YfTRms#Anddmivineeeansdinm (Physics Laboratory for Biosciences)
1103 119 yjiRnsidnddwiuinanyivermans
(Physics Laboratory for Science Students)
1103 123 WAndvily 1 (General Physics I
1103 124 #aAndlU 2 (General Physics 1)
1103 131 Uﬁﬂamﬁlanﬁt,ﬁmﬁu (Fundamental Physics Laboratory)

97

1103 132 Wanditieadiu (Fundamentat Physics)

3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-0)
3(3-0-6)

3(3-0-6)
3(3-0-6)
1(0-3-0)

3(3-0-6)
1(0-3-0)

2(2-0-4)

3(2-3-4)
3(3-0-6)

1(0-3-0)

3(3-0-6)
3(3-0-6)
3(2-3-4)
1(0-3-0)
1(0-3-0)
1(0-3-0)
1(0-3-0)

3(3-0-6)
3(3-0-6)
1(0-3-0)
3(3-0-6)
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o esa

1103 134 UftRnsA@nduaziniaiefavmnsdaninden

(Physics and Environmental instruments Laboratory)

1103 135 WanduazieIedainmedaniadon (Physics and Frnvironmental Instruments)

4) sredviideinniaiviadinaians siAuagaauianed

1104 101 adlamanssialu (General Mathematics)
1104 126 whanad 1 (Calculus 1)
1104 127 upanaa 2 (Calculus 1f)
1104 128 wpandadmsuingimanitdinm 1 (Calculus for Biosciences 1)
1104 129 upagdadwiuingwmanitinw 2 (Calculus for Biosciences )
1104 141 ddfiaad (Elementary Statistics)
1104 142 %a68 (Biostatistics)
1104 145 @Suvinweatdinenans (Preparative Mathematics)
1104 150 Fradpnefdnddinisunwne (Biostatistics in Biomedical Physics)
1104 151 wpagdanwi@nddin1sunwng 1 (Calculus in Biomedical Physics 1)
1104 152 upagdan1sildnddanisunng 2 (Catculus in Biomedical Physics 1)
1104 158 m'iﬁ&luiﬂil,miuhﬁmﬁu (Introduction to Programming)
1104 159 nsdeulusunTudedauiand (Object-oriented Programming)
1104 160 ﬂ’k‘iL’?ltJuIU‘iLLﬂiuﬁ’m%’uaﬂUﬂ‘iﬂimﬁauﬁ (Mobile Application Programming)
1104 161 memiusanteyauasnisinaus (Data Collection and Data Visualization)
1104 162 Msi3uuiveaniag (Machine Learning)
1104 163 nylnsgideayamendnnsineinsteya

(Data Analytics with Data Science Principles)
1104 164 ﬁ’u;ﬁs’aun”ﬁﬁqmm'luﬂwmumstmigﬂuax?mmﬁummi

(Basic Calculations for Food Processing and Engineering)
1104 223 umagad 3 (Calculus II)
1104 241 Fradnawiuindnwiweiuna (Biostatistics for Nursing Students)
1104 251 @15@UNARERSAISWENUA (Nursing Informatics)
1104 257 MUzl ISEUNANKNSUNIE

(Applications of Medical Information)

1(0-3-0)

33-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
2(2-0-4)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(1-4-4)
3(1-4-4)
3(1-4-4)
3(2-2-5)
3(1-4-4)
3(2-2-5)

1(1-0-2)

3(3-0-6)
1(1-0-2)
1(1-0-2)
3(1-4-4)
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5) swiviideinansine mans
1105 210 ﬂ’ﬁ'%hﬂ’ﬁﬁ&lui%ﬁwm (Learning Management in Biology)
1105 211 uﬁ’wﬂ‘iiuﬂﬁﬁﬂué’%ﬁmﬂ (Learning Innovation in Biotogy)
1105 220 MsdnnsEausiall (Learning Management in Chemistry)
1105 221 ui’mniimmsﬁﬂuimﬁ (Learning Innovation in Chemistry)
1105 230 M3dan1si3eusHEANd (Learning Management in Physics)
1105 231 uinnssunsiieuiand (Leaming Innovation in Physics)
1105 240 ﬂ’liﬁ'ﬂﬂ’ﬁﬁ'ﬂuiﬂﬂmmaﬂg(Leaming Management in Mathernatics)
1105 241 u’fﬂﬂi‘mmiﬁ'ﬂuiﬂfﬁmmam% (Learning Innovation in Mathematics)
1105 250 ﬂ'ri%’m'ril,"?au%‘}miuiaﬁ (Learning Management in Technotogy)

1105 251 winnssun1sidpudnalulal (Learning Innovation in Technology)

3(2-2-5)
3(2-2-5
3(2-2-5
3(2-2-5
3(2-2-5
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
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o = a = ) Ag =, o o
9.3 AMeButgTITMEINITNANIE NNV INUF IV TNIneaans
= o o a
1) sna3vfdainninivrinerdanstinaw
1101 101 @23nen 1 (Biology I) 3(3-0-6)

= e‘ = T el
gV RARSTUNNAEY ; il

[=]

sedYidassuaIugiu « Tl

wnAMeBiver Anfiauagsisunivedin wad walifudin Tnsweduuaswifivesgad
wadlusaslonuazigadgaiilon nsmelavessad msduameimenas anuduilssesdin
lulvdawazlileda sUuuumsdenaemaiugnssy Tnssadawazwihivesdidule mslansoonuaz
MIAMIUALNTHANBBNUBIEY vigul] vdngIuuaznalaiinuing Anuvanvanen1adinim

Concepts in biotogy; origin and nature of life; cells, chemistry and life, cell
structures and functions; prokaryotic and eukaryotic cells; cellular respiration; photosynthesis;
perpetuation of life; mitosis and meiosis; patterns of inheritance; DNA structures and
functions; expression and regulation of gene; theories, evidences and mechanisms of

evolution; biodiversity

1101 102 Y§ji@n15873nen 1 (Biology Laboratory ) ' 1(0-3-0)

sredviideaunariau : lid

sedviifienFouniugiu : 1101 101 FaAnen 1

(enuasiBausaskiniviiunow)

msldndasgansied waduazessnuuad msduasgiuas nismslavesad
masuswaduuuliinda msudawaduuululeda Wugeans e1undnsueiuest eanandnilusieann
21endnsiela orndnsiie erandnsdnd

Use of microscope; cells and organelles; photosynthesis; cellular respiration;

mitosis; meiosis; genetics; Monera; Protista; Fungi; Plantae; Animatia

1101 103 §23n81 2 (Biology II) 3(3-0-6)

- =4 ]

sredvdidoaSounnneu : 1101 101 F3inen 1

sredviideaountugiu : lif

waduaziilowdefiy dugninewarniginevasiy mavhouesiis waduaniodednd
meimAnazas T esdnd waRnssunasmsdeansluded UfuiussewivAdiFintudanedou

Plant cells and tissues; plant morphology and anatomy; plant functions; animal
cells and tissues; animal anatomy and physiology; animal behavior and communication;

interaction between organisms and environment
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1101 104 UfjURn1332mMen 2 (Biology Laboratory II) 1(0-3-0)

sedwiidesieuninou : lafl

sedviidesdeuaudiu : 1101 103 F23ven 2

(enuneideusasiniunilindow

waduanilafeii dugnivevasiiy mednewesiy mahnuresiiy waduas
dedednd dirinewadnd Taswdumeousnuazangluvesny ssuudssamuaseToorurmddn
msduiuguasnIseiyiulavesind Tnaine

Plant cells and tissues; plant morphology; plant anatomy; plant functions; animal
cells and tissues; animal physioloey, external and internal structures of frog, nervous system

and sense organ; reproduction and development of animal; ecology

1101 105 F23meiialy (General Biology) 3(3-0-6)

sre3yiidaeGeuunnoy : Ll

sedvrideaSouniugiu : il

sssuiueznsiuiiavesdin wilfudin Tnsseiausewhivessad nsduiugvesvad
wermsAuillienedin Maumaazauvarvaenadinm lesaaazmsvinuesis
meinanazaiTinemednt UjduwusseniddTinfudunndon

Nature and origin of life; chemistry and life; cell structures and functions; cell
reproduction and perpetuation of life; evolution and biologicat diversity; plant forms and

functions; animal anatomy and physiology; interaction befween organism and environment

1101 106 ﬁﬁﬁ'ﬁmﬁﬁwmﬁ"ﬂﬂ (General Biology Laboratory) 1(0-3-0)

swivriidesSousndeu : 1l

seFuniidaaeuniugiu : 1101 105 Fainewialy

(enunsEeusassinieniindew)

msldndomanssal waduazeainuuad msduaneiuas nsmdlavesad
mudamas dugidnewasnmeiniavedin d3Tivewaesnmedntavewednd auwainvaiy
NN

Use of microscope; cells and organelles; photosynthesis; cellular respiration; cell

division; plant morphology and anatomy; animal physiology and anatomy; biodiversity
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i

1101 200 Fnadlidosiu (Fundamentals of Biochemistry) 3(3-0-6)

sreivnfidosSoumnnou : 1102 110 afidund

sreimiideaeunugiu : laidl

Tassade audinisnienmuasmsthnmuagminivisianiweesiluana andluleiasm
sy Tty nsaihedsn wulwiarlaudawes wiwuveused wuvueddudeures
arstulawman TUsiu Tuduuaznsniineddn msuanseanvasdulaznIsAIUAN

Structures, physicat and biological properties and biological functions of
biomolecules; carbohydrates; proteins; lipids; nucleic acids; enzymes and cofactors; cell
bicenergetics; introduction to metabolisms of carbohydrates, proteins, lipids and nucleic acids;

gene expression and regulation

1101 201 ﬂﬁﬁ'ﬁm‘s%’amﬁtﬁmﬁu (Fundamentals of Biochemistry Laboratory) 1(0-3-0)
sredniidenSeunnnou : 1udl
seAniifesSouniugiu : 1101 200 Fnafidadu
@n e deunaziniviiiindau)
m'ﬁLm’usﬁ@mmmmmﬁﬂma mTieTeiUSinulusiy Msnnnznaulusiu
naageunadnuazsadluiy anauiRvensulul naafafibue
Qualitative analysis of sugars; guantitative analysis of proteins; protein precipitation;

lipid characterization; enzyme properties; DNA extraction

1101 202 Fadl (Biochemistry) 3(3-0-6)
sredvideaSaunnnieay : 1101 103 T29n81 2 Wie
1101 105 F23neiald wia -

1102 107 wildwmivindnundnerdans 2

[y

sedrideFeunugiu ; il

Tassadns audinameniwiasmedinmuazniiininmessiiluana a1dluleiesn
Tusitu lushu nseinedsn wulsiiarlauiawed ndwuvensad wunuedBuidesiu wunueddu
vosaslulewsn wuvuedduveslusiiu wiwvuedfuveslusiu wunuedBuemniniiinddn
MILEAIDBNTBITULAENTAIUAL

Structures, physical and biological properties and biological functions of
biomolecules; carbohydrates; proteins; lipids; nucleic acids; enzymes and cofactors; cell
bioenergetics; introduction to metabolism; carbohydrate metabolism; protein metabolism;

lipid metabolism; nucleic acid metabolism; gene expression and regulation




15

=] =

1101 203 UjUsn1s¥aunadl (Biochemistry Laboratory) 1(0-3-0)

TeduiifeFeunineu : il

seduriidesSeuntughu : 1101 202 Tuadl

@niuneEeunaskiuiviiiinteu)

mlnseidmunmsenivg nisvereuvinuaseulel Tedeiiinasanalanisvhau
voseulwl annsldlawed mleseindalsnueedusiu Ianduduaznsaluiudass anlelefu
nsenaznoulusiu

Qualitative analysis of sugars; qualitative test of enzyme; factors affecting enzyme
mechanism; spectrophotometry; quantitative analysis of proteins, vitamin C and free fatty acid

content; iodine number; protein precipitation

1101 220 Wugmandiiiosdu (ntroduction to Genetics) 3(3-0-6)

seAviidedduninou : 1101 105 F2inenialy wie

1101 103 @ 3nen 2

sedvifioaTeundugiu : s

Usgdfvoviugmani msudsvaduaznisasweaduiug nsoavnasdnuaiemng
Wugnsmusunguotsueg  Ujdmusveduuagainufuudsvesdnsndigniu F2 arminheeiluuey
nmnegaulaawm’ dafladadawasiugnisuvemyifonuysd a1sWugnIsu Msuwanipenvacdiy
waznsAIuAY ATInateugvesBuuazaraunfvedasiuley Bunuarineutuduy msivue
waludstinuazmsienendnuagiugnssiignmuruietuuulasiuloumws sansenuinuauas
masnevendnuusiugnsTuiigneuausesilulelawatady msdievendnuus i
Wugmaniuszung Fnemsnniugraaiiasnisussgnald

History of genetics; cell division and gametogenesis; Mendelian genetics of
inheritance; gene interaction and variation of F2 offspring; probability and Chi-square test;
multipte alleles and genetics of human blood group; genetic materials; gene expression and
regulation; gene mutation and chromosome aberration; linkage and recombination; sex
determination and sex-linked gene inheritance; maternal effect and cytoplasmic inheritance;

guantitative inheritance; population genetics; science of genetics and applications
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1101 221 ﬂﬁﬁ'ﬁmsﬁ'ummm%sﬁaeﬁu (Introduction to Genetics Laboratory) 1(0-3-0)

edvidaaFuunnian : 1101 105 Fainewialy vie

1101 103 ¥27ven 2
sedvifidesZauniugiu : 1101 220 Wugarandidosiu
@nuneiSeunazehuiviintew

nsthevendnunsiugnsaluamd Mswauifinsandneusifsuaandnye
msudawad munesduwesnvedevlaauns Wugeanivomydoauavmsarenidndlasniu
wiadwugmanivesdi dnuaeugnindalinm Wugmaniidassrnt mawdsalasluleuvas
sywdlpsmanedsasadaninded mataizosnslelviaslseiugnys

Transmission of heredity characteristics in Drosophila; monohybrid and dihybrid
crosses; cell division; probability and Chi-square test; genetic of human blood groups and sex
chromatin identification; animal cytogenetics; quantitative inheritance; population genetics;

human chromosome preparation by lymphocyte culture; karyotyping and genetic disorders

1101 250 gadaAnendasdiu (Introduction to Microbiology) - 3(3-0-6)

s AdaSEuNTroy : 1101 101 $29%en 1 vde 1101 105 F23newaly

=

= ¥ = 3 of 14
IYIYIMABIIBUAIUANY : Taig

= =i

MANMSVBWATTINGT MIWIZLAIUAZNTSRT YU IHUN

@ L]

@ o

g IR UUNLAENTITIN

@

[ = o 3

vanasy MsAURLG unueddu nsmugugiunid Wugenansvesgauviduasiugieng

S L}
ot I~

'I'iﬂﬁm%auaaqﬁﬁuﬂu FATVINGIANUNTTNYAT BIUN3 gREMNSILNALAWIRG DY
Principles of microbiology; cultivation and growth of microorganism; identification

and classification; reproduction; metabolism; controt of microorganism; genetics of

microorganism and genetic engineering; infectious disease and immunity; microbiology in

agriculture, food, industry and environment
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1101 251 Uﬁﬁ'ﬁmiqa%ﬁwmtﬁmﬁu (Introduction to Microbiology Laboratory) 1(0-3-0)

sedvideSounino : hil

srednitfaaFeuatugiu : 1101 250 gaidaAnendosdy

(enFuasdsunaziiviiiniay)

faufiRnazammasadtluiesjuinsmainugadaiven dinlssnauuagnisida
néfewansa naderduuafide alianiamsdsuasuendeqiunidliviant mamsenemns
oo m‘sﬁﬂﬁﬂa@ﬂﬁauazn'ﬁﬂfmﬂmﬁaqﬁuﬁé é‘mgm‘iwawmﬁmﬂ N5 UUNYA
wuAiide nsiaTginunmingieiiniagadviven

Practices and safety in microbiological laboratory; parts and operation of microscope;
bacterial staining; microbial cultivation and purification techniques; preparation of culture
media; steritization and control of microorganism; fungal morphology; bacterial identification;

water quality analysis by microbiological method

1101 254 gafa3neill (General Microbiology) 3(3-0-6)
EN = y o a &
snedufidesSaunidou : 1101 200 Fauafiiiodu
o Sl g
1101 201 UfURmsdaaiiiUasiuy
“<x o o =i [ 1ch
seivndesdauaiugnu : Tl
wdnnsyendoeganssel dugniven @3vinen wunueddu nsiuiug Wugnssuuey

= 3 ar )

nMaaSeeauwdd mesuunwarmsimmnavguerauil Minununsasguasgiunid msiie

v oW

Wenavniduiy unddiifendestumsinuas ewns gramnssuuardaanden
Principles of microscope; morphology; physiology, metabolism, reproduction,

genetics and growth of microorganism; identification and classifications of microorganism;

microbial growth control; infection and immunity; microorganisms in agriculture, food, industry

and environment
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1101 255 Uﬁﬁ'ﬁm‘ia&a?}ﬁwa'}ﬁ"’ﬂﬂ {(General Microbiology Laboratory) 1(0-3-0)
seAriidaaFousnnou : lid
sre3viideaBuuniugiu : 1101 254 9adaivenialy
(enuasEsunaziniviiindeu)
foufjifuazanudasadtluiejURnsgatvivet dndsznouuasmildaundesgansse
msfasfuuniids nsiweidss mauen Mmamuen MednduunuazmsdamnemwueiiFoas
nsnsramsnugAuydluens th un funasiude
Practices and safety in microbiological laboratory; parts and operation of microscope;
bacterial staining, cultivation, isolation, control, classification and identification of bacteria and

fungi; microbial enumeration test in food, water, milk, soil and sewage

2) snednfideianindvuadl
1102 100 wAdl 1 (Chemistry 1) 3(3-0-6)
swimfideedeunnto : 1l
MedviidiaaFouniugiv : il
laseadweznan n13ee Wuswell Usinmuansduiug uwia veunaiuagansasans
rowds sauwamansiall guvwaransiadl
Atomic structures; periodic table; chemical bonding, stoichiometry; gases; liquids
and solutions; solids; chemical kinetics; thermodynamics
1102 101 Y§jUsin19iadl 1 (Chemistry Laboratory 1) 1(0-3-0)
eiuiideFeuunno ; Tl
iﬁaﬁwﬂﬁﬁaaﬁ'ﬂumu@;ﬁu : 1102 100 A3l 1 %38
1102 106 pdidmsuinAnenIngdans 1
(eniuneBounazdiuien 1102 100 %39 1102 106 Wnaw)
auuaendeluiasfifinng indswfuazgunsaliuiesufiinanl nawmden
arsazatw Umaduius Wussiell nguewfa lasaiudn auddnreafniiv guvwaniansial
AUNAAERTLAL]
Laboratory safety; glassware and equipments in chemistry laboratory; solution
preparation; stoichiometry; chemicat bonding; gas law; crystal structures; colligative

properties; chemical thermodynamics; chemical kinetics
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1102 102 wadl 2 (Chemistry 11} 3(3-0-6)

sednfidaedeuney : 1102 100 wadl 1 |

sedniidoaSountugiu : Tl

augaiall aumansavaviug Wiied aaeenn allvessmswiiouniin alivedsie
N5ty dnsUssneudiefou niilades widundd Tuedl wildanadox

Chemical equilibrium; acid-base equilibrium; electrochemistry; periodic table;
chemistry of representative elements; chemistry of transition elements, complex compounds;

nuclear chemistry; organic chemistry; biochemistry; environmental chemistry

1102 103 Ufjusnisiall 2 (Chemistry Laboratory 1) 1(0-3-0}
s1edviidaeeusinay : il
sedviidesiFeuntugiu : 1102 102 il 2 vde
1102 107 wildwivtnAneingraans 2
(anfuneisaunazeinudvn 1102 102 wsa 1102 107 sfaw)
f-’hmﬁauﬂa Fhmﬁamamﬁa:ﬁmﬂ mslmwsensa-ud ArrfinisuaniYesnnsey
lelnsladauaznaedontvivied Infall  andhuadavew] 1424 nMsleseidsquninuesleany
Tuasazans auUBvesslansuy 6A7A mMalneidangunmusslassuauuaglessuuin
aaUsznaulalnsaiuey
Equilibrium constant; solubility product constant; acid-base titration; dissociation
constant of weak acid; hydrolysis and buffer preparation; electrochemistry; properties of 1A-
lIA metal groups; qualitative analysis of ions in solution; properties of VIA- VIIA non-metal

groups; qualitative analysis of anions and cations; hydrocarbon compounds
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1102 104 w2ty (General Chemistry) 3(3-0-6)

o o g =1 1 35
Tedvfivesuiouninay ;

=y

Fgviiideuisuniugiu ; 1l

wifuTin svmon aswsquaranifivessty Wusualivasusesenindluans lua
arandudunasUTinuduius guuwamandied sauwamandies] pmevesasuarnsUdey
e RUT vesmamasiiEa asaransuazauiivesatsasaty aualAliuavausansazany
nsm-tud adillvh 1adidunid iedilueded

Chemistry and life; atoms, pericdic table and properties of elements; chemical
bonds and intermolecular forces; moles, concentration and stoichiometry; thermochemistry;
chemical kinetics; phase and phase chanees, solid, liquids and gases, solutions and their
properties; chemical and solubility equilibrium; acid-base; electrochemistry; organic

chemistry; nuclear chemistry

1102 105 UfjifAn1s1adivialy (General Chemistry Laboratory) 1(0-3-0)

swdvriideaunnneu : il

medviidosdeuniugiu : 1102 104 asiialy

(eniiuiaeSsunasinudvninniau)

UiiseialiuazUSinuduius quvnamaniiall aud@neadiniin  aunaieil mslwnn
nsnwa awredhuedans willih msdnseiauami asUsenoulslasaifuey

Chemical reactions and stoichiometry; chemical thermodynamics; colligative
properties; chemical equilibrium; acid-base titration; reactivity of metals; electrochemistry;

water quality analysis; hydrocarbon compounds

1102 106 ildwiuiinAnerdveraans 1 (Chemistry for Science Students ) 3(3-0-6)
= o 3 =5 1 1=
sreunfideasauanniey : Tl
& ddy o | s =]
sedvnfideaiouaiugiu : Ll
Vg Tassadhsevnen M9 Wusviall uwha vesvanasansavaty Yol
saumaafiall goivmarmandiail
Stoichiometry, atomic structures; periodic table; chemical bonding; gases; liquids

and solutions; solids; chemical kinetics; chemical thermodynamics
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1102 107 widwiuiinAnwrinendrdas 2 (Chemistry for Science Students 1I) 3(3-0-6)
sreffigoaSuunnniou : 1102 106 wildwiuiinfnerinerdand 1
=

2 =t 1

gvndeaieuniugiu : Ll
=4 =t = = =l = Qf
AuRaLAL auaanIA-Lua wadllun M1519670  LATUDIEMLIWIEUNAN  LALRBIE IRV ILTTY
ansUsznau@edou ediduedes wilduvsd Tuadl wildanedey
Chemical equilibrium; acid-base equilibrium; electrochemistry; periodic table;
chemistry of representative elements; chemistry of transition elements, complex compounds;
nuclear chemistry; organic chemistry, biochemistry; environmental chemistry

=t

1102 110 w¥duw3d (Organic Chemistry) 3(3-0-6)

s
3
a o v a y of =
sredyfdeaiaumndou : 1102 104 wiiall wa
1102 107 wlidmiuindnwIneaans 2
a g A ) ot I
swivideateuaduan : Ll
Wuszadl Anuliunsavesansduvdd Uifsewetlvesansdunis aweslewll asusznau
lolnsniveu danaglad weaneseduasfuea Bwed Sadladuasilan ninensuenddnuaveyius

wiin astaluana
Chemical bonding; acidity of organic compounds; chemical reactions of organic

compounds; stereochemistry, hydrocarbon compounds; alkyl halides; alcohols and phenol;

ethers; aldehydes and ketones; carboxylic acids and derivatives; amines; biomolecules

1102 111 YfjdRn15aLidumn3s (Organic Chemistry Laboratory) 1(0-3-0}
swAviidaadeuandou : laifl
MedvifeaEsuniugiu : 1102 110 wilBuv3d v3e
1102 112 iafiduvdddmivtnAnerinemians
(eniuapEoutazaiuden 1102 110 wss 1102 112 annaw)
wailadugwlunsuenarsdundd mevhansdunddlivigd audAvameniwsasiaiives
A150Uvg
Basic techniques in separation of organic compounds; purification of organic

compounds; physical and chemical properties of organic compounds
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=5 o of ot

1102 112 ailduvidduiutndnwIneaans 3(3-0-6)

(Organic Chemistry for Science Students)

swdridesdeusnnou : 1102 107 wildmiutinAnunineenans 2

sreFviideadounsugiu : Ll

Tassahomaail Wuseiedl autinamenm auunse-wa awelanil Ujisewes
asaundd lelasandusy dafaglan woanoseduazuea Swed danleduasAlnu
nsAsuBnTanuareyiud ellu @stiluana

Chemical structures; chemical bonding; physical properties; acidity-basicity;
stereochemistry; chemical reactions of arganic compounds; hydrocarbons; alkyl halides;
alcohols and phenols; ethers; aldehydes and ketones; carboxylic acids and derivatives;
amines; biomolecules
1102 120 wiiAaNa (Physical Chemistry) 3(3-0-6)

s1edvRdaaieuaniou : 1102 104 wadivialy

sedviidaaidouniugiu ; il

wAnssuesnfagaunfnazufiads Maifudnemegammarans ngusgauwardns
wivuBaszvesiud gumwamandiniinavausaiedl ausasswitednaie sauwarmaniaiiuaydusu
yoajjiien nalnmafaufieuasiateiiinadesasimaiauite) nquimafaufiiseued
il veuRvesddninsladuasdndluiide dlwiluazwadliiiiedl gavmamanitonadia
Minfidunduls msldussleminnusnadoulwiwousad

Ideal and real gas behaviors; thermodynamics state functions; laws of
therrodynamics; Gibbs’s free energy; chemical thermodynamics and equilibrium; phase
equilibrium; chemical kinetics and reaction order; reaction mechanism and factors affecting
rate of reaction; theories of chemical reactions; electrochemistry; theories of electrolyte and
membrane potential; electrode and electrochemical cell; thermodynamics of reversible
galvanic cell; applications of electromotive force of cell

ot

1102 121 wadidmIuinAnenail 1 (Chemistry for Chemistry Students |) 3(3-0-6)

1

o

seFyAnaaseuNney ; kil

sedvifaaGauniugiu : il

TseaftesneunarantPnunsnesy Wusuell Usuuduius uia seunauas
ASavany VBB qm%‘wamam%mﬁ GHEGIY

Atomic structures and periodic properties; chemical bonding; stoichiometry; gases;

liquids and solutions; solids; chemical thermodynamics; chemical equilibrium
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1102 122 Yjudnaaiidmivindnunedl 1 1(0-3-0)

(Chemistry for Chemistry Students Laboratory )

eduiidesdeuandeu : laifl

edvniideaiouniugiu : 1102 121 wndldwiudndnenadl 1

(enduaeideunazinduilindew)

aredl edsuduazaunsalluiesufiinmedl anueaaedeulunsliniesdie
Uinaududius fussiell wie lnssaseedn antiineadinidl samwarmaniall augaied

Chemicals; glasswares and eguipments in chemistry laboratory; errors from basic
equipments; stoichiometry; chemical bonding; gases; crystal structures; colligative properties;
chemical thermodynamics; chemical equilibrium

ar  at

1102 123 wadidgmsutinfinead 2 (Chemistry for Chemistry Students II) 3(3-0-6)

o

swiviifasGeunniau : 1102 121 wildwsutndnenall 1

sedvitdesSeuntugiu : lid

aunansa-lua el prswee ellvessmsndisumiin wivessgnsnadu
asUssneuidedou inlilades wlReafudandes

Acid-base equilibrium; electrochemistry; periodic table; chemistry of representative
elements; chemistry of transition elements; complex compounds; nuclear chemistry;

environmental chemistry

1102 124 YjiRnrseiidmivinAnuunadl 2 1(0-3-0)

(Chemistry for Chemistry Students Laboratory II)

swiviideaFousndeou : 1l

sgiviidasFoundugiu : 1102 123 wildwiuindnenadl 2

(enuineidousasinieilinton)

nslawsansa-ua lelnglada Wes JiRSenlwibwell audivadansiswiwumin
autivaselanziswiiwumitd acalsdlesovludh senfiauiazanslnln siemsndtu

Acid-base titration; hydrolysis; buffer; electrochemical reaction; properties of
representative metals; properties of representative non-metals; chloride ions in water;

dissolved oxygen in water; transition elements
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1102 125 N15IANTUALNITAIUANBUATIBINETLAN 2(2-0-4)
(Management and Chemical Hazard Control)
a  de o . 7]
swimiidioadeunnou : Tl
Y K| 3 as ™
TV IADATVUATUGNY Taidl
sunsevasansiaiivasgunsaitasiudunng Laﬂﬁ'ﬁ%'mgam'mﬁaaﬂﬁ"&}ma&m‘imﬁ
msvamnanyuazdaivasieiiduane auiivasnishauduasiali ashideufiten asfiviaz
aaalidunsiedy nsdansveadedunie nuinaeItUingdunsie nseenuuURBIUfuRnTg
= A =y ot A @l < = as
FEUUMTUTBIUAMNIEALY NTUIMTIRNIT LAMALASINUTEIUIUARNIRUIMNEITANDURT Y
Chemical hazards and protective equipments; cherical safety data sheets;
classification and storage of hazardous chemical substances; properties and how to work with
flammable, reactive, toxic and other hazardous chemical substances; hazardous waste
management; laws of hazardous chemical substances; laboratory design; risk assessment

system; hazardous chemical substances accident management and emergency response plan

1102 130 1adiAAs1e3i (Analytical Chemistry) 3(2-3-4)
s1e3unAiRaeGeuandeu : 1102 104 il wie
1102 107 wiidmiutindneringrmans 2
MedvridaaFuundugiu : il
watiauariaTiesshiaing muianaalumaadd msieseilagtdmin
MsAseilapUTins MTmseRUUANAENEY ASInIAnSAlUAEsaU Mslnmsnansusenau
Watiou nslimsauuuinend wannsvesitmyiassimaeiiluit wdnnsuediinalasuiinnsil
Quantitative analysis techniques and methods; statistical errors; gravimetric methods
of analysis; volumetric analysis; precipitation titration; complex acid-base titration; complex
compound titration; redox titration; principtes of electrochemical analysis methods; principles

of chromatographic methods
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1102 230 aiiTnsizidusuiinfneunIngmansawandon 3(3-0-6)
(Analytical Chemistry for Environmental Science Students)
swiviigeadsuandey : 1102 107 wildwmiuindnunineraand 2
ediifaaFuntugiu : laidl
walaesmsiassilnliing mslinadadansiereitoyamand nshnsed

Taetwmiin nsdieseiinadiuns mslnvsauuuanngney mitmmsansatuadedon m3lmnn

asUssnaudadou mslnmisuuudeend wannisvenioiwssimaaidlady Fomalasualnns W

Wneauninsiwlawms
Technigues of guantitative analysis; statistical methods for data analysis in

chemistry; gravimetric analysis; votlumetric analysis; precipitation titration; complex acid-base

titration; complexometric titration; redox titration; principles of electrochemical analysis;

chromatographic methods; spectrophotometric methods

11102 231 YfAnainiitianeidwivindnuinermenidaindon 1(0-3-0)
(Analytical Chemistry Laboratory for Environmental Science Students)
seivideFouaniou : laidl
swirfidesFuuatugiu : 1102 230 wildwszidwiuinAneningmanifauaadey

(enuneBsuiasinuiviiundew)
nslumsaiuuanaznow Mlesziuiinansakazniswssutndes nmshnmsense-wa
Weteu nslnwseansussneudsdou mslnwsauuuiwmuilowys msdrmsimelasuninn
nTiwseieneanlnsinlawms
Precipitation titration; acid content determination and buffer preparation; complex
acid-base titration; complexometric titration; potentiometric titration; chromatographic

analysis; spectrophctometric analysis

3) swdvdsianadvdand
1103 103 Wanddwsuinendans@anaw (Physics for Biosciences) 3(3-0-6)
= o o 1 1k
swArResEuuNinau : Tl
= o 3 = 10t |=l‘
sedvideuSeuadIugiu ; laidl
= & v P2 3 v ' & o
wwReugIuiUnamans namanivedva emfeu Infhuavwivan adu Lo
NruAans
Basic concepts of mechanics; fluid mechanics; heat; electricity and magnetism;

waves; sound; optics
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1103 104 WAnddwiudnfinunInedians (Physics for Science Students) 3(3-0-6)

sredvniidasGeuunou : Laif

MeduniifiesSeuniugiu : ladl

wdnnnsTauasUSnamneidnd nswedeud suuerndiny lusmududadunarasuu
nasnandundlua mnudoulazavmanand eduna Iifh wivdn eduwsindnleih uasay
Virueans

Principles of measurement and physical quantities; motions; work and energy;
linear momentum and collisions; fluid mechanics; heat and thermodynamics; mechanical
waves; electricity; magnetism; electromagnetic waves; light and optics

g

1103 106 wanWand (Principles of Physics) 3(2-3-4)

sedviteaeunra : laifl

MedvidesBeuniugiu : il

LLSQLLaxﬂgnﬁiLﬂgauﬁ Mulasnawy lumuduuasniseu m‘imﬁ;auﬁwuwgu auna
dunandos mufounazgamwarnan’ Iiuazuwimdn 2eastiinssuansweslwihnszuaady
W virmumansuaznsUssgnd  nsveaeneiand

Force and laws of motion; work and energy; momentum and collision; rotational
motion; equilibrium; waves and sound; heat and thermodynamics; electricity and magnetism;

direct and alternating current circuits; light, optics and applications; physics experiments

1103 113 Uﬁﬁ'ﬁm‘sﬂﬁnéﬁ"’ﬂﬂ 1 (General Physics Laboratory 1) 1(0-3-0)

meividesSoumndou : 1

seividaaiFouaugiu : 1103 123 #andvialy 1

(eniueeSeunazeihudvitntow

MANMITBINTIAUSTINEINENG n1sleseiideya walian1slsunskas e
Uineddnd nnwed saumand LswasngnITAdoudl swlaswdsu Maledeuiuuuvyy auna
maedsuikuUTa Aduna nasansuedlva Anuseulavgmwarans

Principles of measurement in physical quantities; data analysis; graphing technigues
and reports; physical quantities; vector; kinetics; force and laws of motion; work and energy;
rotational motion; equilibrium; periodic motions; mechanical waves; fluid mechanics; heat

and thermodynamics




27

1103 114 Ui n1sWAndlu 2 (General Physics Laboratory II) 1(0-3-0)
seAmiideadousndou : il
swdriideaSsundugiu : 1103 124 #andviall 2
EnduneBeuazimAuiiintou)
wdpasiaYamslaih Ifluazudmdn 2eestuihnssuanse 1easluiinssuasdy
ngetlevin Bianvnsefind virumans Wandyalwl
Electrical measuring devices; electricity and magnetism; direct current circuit;

alternating current circuit; Ohm’s law; electronics; optics; modem physics

1103 116 YJTRn1sWanddwmiuinerananidanm 1(0-3-0)
(Physics Laboratory for Biosciences)
seduiidaadeunndou : Taill
i'\a%mﬁﬁaaﬁsuﬂ'suﬁﬁu : 1103 103 WAnddmsuinerdansdianin
(endunedusasinduiindau)
wannsweansiatSmuneild@nd nsianisteya wellamadeuniwuagsenu
nasnans nasansvadiva goumwarans
Principles of measurement in physical quantities; data manipulation; graphing

techniques and reports; mechanics; fluid mechanics; thermodynamics

1103 119 U{URn1sHEnddwiuindnwinemans 1(0-3-0)
(Physics Laboratory for Science Students)

seAviifeaTauunau ; Tl

=p =S

s1wividesSeuntugiu : 1103 104 Randdmiuiindneinermans
@nuneSuuaziniiviiinteu)
wdnmsin nsmuasmsiesiteys msmnsuudasy msedeuiLuulysealvg
nsadeufiuuuay aduils nguedein myiraunawivan awsiwihnssudady Veueans
WU
Principles of measurement; graphing methods and analyses; free falling; projectite

motion; periodic motion; standing waves; Chm’s law; measurement of magnetic field;

alternating current circuit; geometric opftics
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1103 123 W@ndialu 1 (General Physics 1) 3(3-0-6)

sreivniideaduuninou : Tl

edvidesSeuniugiu ; il

Viinaildnd vnwes saumand uswuasngnsiedeuil ukasnda
Tuudunaynsuy m‘sl,ﬂﬁiauﬁl,mum{u auna mswndeufiuuuiiny aduna naranduedlva
AmTouLATRMIWARNERS

Physical quantities; vector; kinetics; force and laws of motion; work and energy;
momentum and collision; rotational motion; equilibrium; pericdic motions; mechanical

waves; fluid mechanics; heat and thermodynamics

1103 124 #BndnalU 2 (General Physics I) 3(3-0-6)
seduniidosFouanray : L
eduiidoaourugiu : Ll
aunulwihuazusdndh el seeslwibnsznanss awslihnssueaady

3

avulmdnuazussuiudn nmswilenhudmdnliil sdusivaniiih daumees Wdndgalvl
Electric field and electric force; capacitance; direct current circuits; alternating
current circuits; magnetic field and force; electromagnetic induction; electromagnetic waves;

optics; madern physics

1103 131 Uﬁﬁ'ﬁmiﬂﬁnﬁlﬁmﬁu (Fundamental Physics Laboratory) 1(0-3-0)

sreivrfidouFounnnon ; Laid

eduiifeauundugiu : 1103 132 Handidasdiu

msinuiinamsidnd madanmsteya nsdisunsivuaesenu namand guumaAEns
msnnuuUBasE mandsufituulusiealnduasuumy rdudls aunnaivin sseslilh vaumans
RAPL g

Measurement in physical quantities, data manipulation, graphing and report writing;
mechanics; thermodynamics; free falling, projectile and periodic motions; standing waves;

measurement of magnetic field; current circuit; geometric optics
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1103 132 W@ndiUesdu (Fundamental Physics) 3(3-0-6)
snedviidesdauuinou ; ludl
= ﬁlll = F 4 1
Tedyidaadsuniugiv ; Tl
wdnn1svesiAnd nsedeudl uuarwdss Tuwudiuaznisey namanivodlva
anmpiluavarudeu edu wawadirumand i wivdn Wdnddaeded #andyelmi
Principles of physics; motion; work and energy; momentum and collisions; fluid

mechanics; temperature and heat; waves; light and optics; electricity; magnetism; nuclear

physics; modern physics

1103 134 UjliinsHanduasiniasiioTnmsdandon 1(0-3-0)
{Physics and Environmental Instruments Laboratory)
se3udeniouninoy ; Tull
ﬁw%ﬁﬁﬁaﬁﬁﬂumu@ﬁu . 1103 135 Nanduaziaasiioonidanndoy
@nduasSeunasrinuiviiiindon)
mseFinameiland watams@eunsmiuasmsinsest namans votlua afiuna
arwSounazammnamans virumdand Iwdnszuanse Tetiinseueedu
Physical-quantity measurements; graphing techniques and analysis; mechanics;

fluid; mechanical waves; heat and thermodynamics; optics, direct current; alternating current

1103 135 Wanduazietosiiotamnsduanday 3(3-0-6)

(Physics and Environmental Instruments}

sre3vafidesdauninou ; lail

swiridesFauatugiu : Tl

USaddnd nnwes sauenand tLi\‘lLLaa‘;ﬂ{]ﬂ’YiLﬂgauﬁ IUBBHANIM NTUUREY
Tuansy veslua aduna arwdeunavgamwarnand il Vieumand wdnmsinuaziesediodn
vadanden

Physical quantities; vector; kinetics; force and laws of motion; work and energy;

cotlisions and momentum; fluids; mechanical waves; heat and thermodynamics; electricity;

optics; principles of measurement and environmental instruments
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4) swAsndetanindaadindians adfnasaauianed
1104 101 adinAvans2ly (General Mathematics) 3(3-0-6)
sreAuRasauNnou il

= q‘ 25 = 1 af 1=
Feiifesseuaruany : Tl

u

el oy

R ASINATERTLAZIERALY 19URMAAATIETIUSEUIY  rIn3nduwasssuvaunsiadu

u
° - o 1 g & & w & o o & s oA o x> £ o
MMUANTEINEYL  AUUASLUUIULUDIRY Handunagnsaw auwuﬁuasau‘mniammﬁdn‘uu‘wmmLL'LIi

waznsUsygng
Sets; logic and methods of procf; plane analytic geometry; matrices and systems of
linear equations; linear programming; introduction to probability; functions and graphs;

derivatives and integrals of functions of one variable and applications

1104 126 uaagds 1 (Calculus 1) 3(3-0-6)
= o v =l ' =4
sgAidosssuNinow : hill
o dwy oo 1o =
FWIYINADIITUATUGNY : aidl
- 1 A w s = = et = =y =
ANARATAITUFADIUE E]‘ngué‘llmﬁﬂﬁ‘ﬂmm3ﬂ’1‘iﬂ‘§3&4ﬂiﬁ AUNNTE NAUANTITOUNNIRLAY
miUszand msdszsnnaweduiindadinien Sufinfalinsuuy
Limits and continuity; derivatives of functions and applications; integrals;
techniques of integration and applications; approximations of definite integrals; improper

integrals

1104 127 upaads 2 (Calculus 1) 3(3-0-6)
yeFuriifiasFeuntnay : 1104 126 uragdd 1
sednidesSouniugiy : il
Ssfianaiifuasianme faidummeiudsuaseyiustes Sufindasesiuuaemvszegnd
Fduuaseynsuetiud aumeaeyiudsufuniuesmauszgnd
Three-dimensional space and vectors; functions of several variables and partial

derivatives; double integrals and applications; sequences and infinite series; first order

differential equations and applications
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1104 128 uaagaadmsuiveaanidanin 1 3(3-0-6)
(Calculus for Biosciences )
= o v L=} ] (¥ ]
TR sIBuNnay ; il
a Ay o 1o 1
seIvtifeaseuatugiu : 1l
fivadin HedunasnsW aUNsaR08E NITIBBILUUYTINGNISIIMAINENAENTTINW
Aleuazaadiodlies syiusuaseyiuddesvasilaidy msusvendveseyiuslumadneimand@inm
Algebra; functions and graphs; regression equations; modeling of biological science
phenomena; limits and continuity; derivatives and partial derivatives of functions; applications

of derivatives in biological science

1104 129 Ltﬂa@é'ﬁﬁm%'ﬁwmﬂ'lam%%mw 2 (Calculus for Biosciences Il} 3(3-0-6)

sriviidedFeunnnou : 1104 128 uaagiaduiuineraansaniw 1

S o I

s1eYVdaeFEuAUgNY : Tl

duiinfauasinailamsduiiingm duiindalinsauu msUssgndvesBuiinda nsussnm
mupsdufindadniawe aunsileyiudduiunilaaynsUssens ey aynsuatul aunInacng

Integrals and techniques of integration; improper integrals; applications of integrals,
approximations of definite integrals; first order differential equations and applications,

sequences; infinite series; difference equations

=0y g » -
1104 141 @bftUasdiu (Elementary Statistics) 3(3-0-6)
a o = ' ™
TIEIYIVADILTEUNINDY ¢ 1113-1
a Ay o Ty ey
ey dassunugny : el
WWwadfuarnTiineidoya nsiauunlidngdunats msianinszany
anudnazdu fuvsde mausnuasauiazdiuresiudsdulidadies nswenuamium
1 % 1 1 - =, =
ﬂ']'iLL"ﬂﬂLE’\]\?{]’lﬁ‘d’é)\‘i ﬂ']'iLﬁﬁ]ﬂLL?NF]’JWNUT%]SL%JU“UENWJLLUSE!EJWE]LUE]\‘] ASLANWAIUNR  ATTLANKIIRUUNA
ASUANUIILAFLATS NITHINLIILUULEN miﬁiuﬁ?aﬂ’lq mMsUsEIANTEREs NseEeY
auufig NTIeTEiNITnAnaLeL1NY
Statistical method and data analysis; measures of central tendency; measures of
dispersion; probability; random variables; probability distribution of discrete random variables;
binomial distribution; Poisson distribution; probability distribution of continuous random
variables; normal distribution; t-distribution; chi-square distribution; F-distribution; sampling;

estimation of parameters; testing of hypothesis; simple regression analysis
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1104 142 &0 (Biostatistics) 3(3-0-6)

sredviideaFouanou : 1l

eduiideuSeunugiu : il

arwdidesiuienduadi Bosunusadeyslumaadd minsgitasnsiiaue
doygavedmAvemanigunm MImundisaiiin mavfuguniguvesdnsiadidn
msUszanaAUszrnns mandwkasmsussendldlunuiuinenmansguniw nskankasAT sy
wallan1sgudietie nauanuaInsgudegne mMsUsgnuAIsimes nMsnAdoUALNRg I
mTnTEinsannssuazavduius Maleswimuusinu addilidoniives

Basic knowledge of statistics; data collection methods in statistics; data analysis and
presentation in health science; computation of vital statistics rates; adjustment to standard of
vital statistics rates; population estimation; vital table and applications to health science;
probability distributions; sampling technigues; sampling distributions; estimation of
parameters; testing of hypothesis; regression analysis and correlation; analysis of variances

(ANOVA); nonparametric statistics

1104 145 weSuvinuzAming1ans (Preparative Mathematics) 2(2-0-4)
= d' 13 = ] 1
sudvifinseuninay ; lad
a o o = XY 100
sredvriidasfeundugiu : 1l
SunusTasnsauiunis WHeddu aunisuaseaunis srUvANNSEAEY LSURtia
A) = L3
AU LRING
Real numbers and operations; functions; equations and inequalities; system of

linear equations; basic geometry; matrices
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1104 150 Fanan sfidnddansuwnd (Biostatistics in Biomedical Physics) 3(3-0-6)

sinideaTouanoy : 1d

eAnideaSeuniugiu : i

ﬁugmmmanuwmamam maiauedeyauaraiimyingmanitanmsuwndlag
yatiuiimsussgnalduagnisiiany fugrurranieaiu uwwuheesibitaidemasuuuiaswaiios
mMsqudogvuassuaiiogs mieyuudedi nmaseuaRg Miluazisderi
nsoaneskavavdiiué FBnemaiilidmnsiived mahausnasmsfoasteyavnaaii
msldweninainsfnuazads

Fundamentals of experimental design; data presentation and statistics in biomedical
sciences focusing on application and interpretation; fundamentals of probability; discrete and
continuous models; randomization and sample size; statistical inference; hypothesis testing;
p-value and confidence intervals; regression and correlation; non-parametric statistical
methods; presentation and communication of statistical data; use of graphical and statistical

software

1104 151 uAagaan1eWdnddanisunwnd 1 (Calculus in Biomedical Physics 1) 3(3-0-6)

= '

MeAvifesdeunnay ; 1

MedvitfiasFounugiy ; Ll

Anuazmusioiiies eyiudvesilaidy dufinda wadlemsdufitnsn msUsvanamves
duiindadnfinin Budindalinsauuy msdszenineaid@nddnisuwme

Limits and continuity; derivatives of functions; integrals; techniques of integration;

approximations of definite integrals; improper integrals; applications in biomedical physics

1104 152 waagdaniei@nddanisuwnd 2 (Calculus in Biomedical Physics ) 3(3-0-6)
sedviidesFeusnnou : 1104 151 upaadadwmiuRanddanisuwnd 1

o o = s 1oy
5qﬂqmqﬂﬁﬂﬂtﬁﬂuﬂﬁ!u@ﬂu : 13335

Uiglanafifuazanmes Meriduvanedusuazeyiusden Suiintadesdy dduuay
aynsuetiud aunsiBeeyiussudunils msussandmeaiEndianisuwnd

Three-dimensional space and vectors; functions of several variables and partial
derivatives; double integrals; sequences and infinite series; first order differential equations;

applications in biomedical physics
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1104 158 n1sifisulusunsulasdiy (Introduction to Programming) 3(1-4-4)
= = ¥ = 1 vy
IV INADILIBUNNDY ¢ Py
a dw o + o/ vy
FYAIUINADILITUAIUANY : "Laid]
wanM LAz IUIRRUBILAUYIAIBAWIlUIUNTUABNRIWDT Tiadaes (e JUlUY
Aelusunan sonUsuasvdadeya MuUfuing deanuds ddafiedmundidiunisihen insesdle
asidesulusunsy wuueghalasdnllsunis@eulusunga
Principles and concepts of problem-solving with programming language; pseudo
code; flowchart, programming language syntax; variables and data types; operators;

statements; control structures; programming tools; programming styles and conventions

1104 159 nms@eulusunsu@sdouland (Object-oriented Programming) 3(1-4-4)

seirfinauisuniney : lad

= gy 1o 1=

seivideussunlugiu : Tl

wnArtazwanmImsdoulusunsnddouand Aanauaziouand mMsvieu nmsdunen
amewrdugy wsudsedwiuiaurewiuisi@douand mawaulaseiddeuand

Concepts and principles of object-oriented programming; class and object;
encapsulation; inheritance; polymorphism; frameworks for object-oriented software

development; object-oriented project development

1104 160 nadeulusunsudusvaunIniniauil (Mobile Application Programming)  3(1-4-4)
= o v = f s
sreAvdeasaunnnay ; 1l
a dp = 1 e
IYIVIABILTYUAIUGNU & aid]
a i as or ) A= | =] o a &
wnAafeiunsinnsiugunsalindaui mydamafuieieviidulea ananiuduas
Foaoa amilnenssusyuuujiinisgunsaindoun madamislusunsudidesianugld amadanis
¢ [y a o o o ¥ 4 o =
wansaikazniliey nsdamsladiiile mIuvinsteyauil IMeauasseuuiladidu ssuuuinig
shudoyananiu nsadelusunsulszygnduunaa
Concepts in mobile programming; HTML, javaScript and €SS management; mobile
operating systern architectures; GUI manager; event handler and interaction manager;
multimedia manager; location-based services, GPS and other embedded system; database and

web services; building applications on cloud
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1104 161 mﬁsmsw%’aa&aLLazmiﬁ'naua (Data Collection and Data Visualization)  3(2-2-5)
swividasSeunniou : Ll
sefymdeaduniugiu : Tl
ﬂ’]‘ii')Ui'JﬁJ“ﬁmgaLLﬁSﬂ’)iﬂ"lmuaLﬁﬂﬁﬁu Brsiiumunudeya nsdmedeya
mnmu%’a;gja Lﬂ%ﬂﬂﬁamﬁm?m’mﬂm&a U%UWUEN%@Q@ Useiameeans1d msananusdenlunis
Unaue mi‘\fhLaua%’ayjau,um&hlﬁiaﬁ’n mmimiﬁmimmmL?Juahuﬁwaﬁaagadauqﬂﬂa
Intreduction to data collection and data visualization; data collection methods;
data exploration; data representation; data collection tools; data context; graph types;

clutter elimination; storytelling for data visualization; personal data protection regulation

= 57 ! . .
1104 162 n15L38U3VBAATDY (Machine Learning) 3(1-4-4)
a Sy o : 1l
sedvriideadeunnnon : 1l
seivnfasBeunugi : Tl
noeinsBeuivennies n1sseuiiuuguly nBsuidiguuuy nsseuilegldnanms
ati massuFuuuiidinaeunasuuubiigdnasy mydssgnaldmaiieujveunies
Machine learning theory; inductive learning, pattern recognition; statistical-based

learning; supervised and unsupervised leaming; applications of machine learning

1104 163 n1saszideyanenannisiveinisdeya 3(2-2-5)
(Data Analytics with Data Science Principles)
= o v = 3 sl
sie3vnadaaEeuanneu : laill
a dw o 1as ved
sedviifeussurduai ; il
84 o b2 ty 24 2/ =t
nasrusdeyauazmainauateyailawiy nsifunuradeys mawleudeya
mathtauslugusuunsmiussmafienny wndalunisiaseideya wisdelumshnsgvideya

Introduction to data collection and data visualization; data collection; data

preparation; graph presentation and interpretation; data analysis concepts; data analysis tools
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1104 164 ﬁugflumiﬁqmm'lunssmum’mﬂsgﬂLsax"‘m'anﬁumms 1(1-0-2)

(Basic Calculations for Food Processing and Engineering)

srwiviifesSoundou : Laid

MefviideaFouniugiu : i

mibeguagiiil vinmsdn malleseideya wedamadsunsiaznsifiauseny &l
wavemsiailes sywusvesilaidunasmsUssgnd Suiinda weliansBuinsnuaynisUseand

Unit and dimension; principles of measurement; data analysis; graphing technigues
and report writing; limits and continuity; derivatives of functions and applications; integrals;
techniques of integration and applications

ar

1104 223 usamad 3 (Calculus III) 3(3-0-6)

u
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= =

selviidesseuantou : 1104 127 upagdd 2

srefvideaduniugiu : Tl

sruvdalulTgliauis Bufinsamwty msAsusudsludufingaanudy nsusEEnd
vesBuiindaauiu syfusiastuiinfavesiliduminmeivemisius aumnnees eyiustes
rosaunNGes InTReud tanesiaudianiAda Sufinamuduiasnguiiunteniy Budinianiuia
naufunlanefiawd guiunvesaland

Coordinate systems in three dimensions; triple integrals; change of variables in triple
integrals; applications of triple integrals; derivatives and integrals of vector-valued functions of
one variable; vector fields; partial derivatives of vector fields; eradient, divergence and curl;

line integrals and Green’s theorem; surface integrals; divergence theorem; Stokes’ theorem

1104 241 FradfdmIvinAnwweruia (Biostatistics for Nursing Students) 1(1-0-2)
swivisasFouninay : 1aif
s dAw o ) os 1ot
sy deasBuatugnu : i
ARG UMEEiA seloudivneadd afifwssann adfeyunu msliusslevideya
nwadd nsussendldlunsidenanisweus
Basic principles of biostatistics; statistical methods; descriptive statistics; inferential

statistics; use of statistical data; applications in nursing research
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1104 251 @SFUWMARENIMIINITHEIUTE (Nursing Informatics) 1(1-0-2)
a o v P ' 1
srgduidesdoumneu : 13
a o o v as vy
FYIYINADITBUAIVANU : Laid]

WIAAYELSEULENTALMAYINIMINETUIa  wiAluladansaumadmiuwenuia 1Rl
SEUUENTAUNANIINISWETUTE  SeutatsaumelulsiweIua isuua’l‘iaumﬂé"}umaﬂﬁﬁﬁmiwmma
P o & o

ﬂ’]iaaﬂLL‘U‘UﬂBﬂ'l’iL%EJu?lﬂ’Nﬂ’ﬁWEﬂU’m maaué’wﬁm&a&LaﬁmiﬂmMﬂm\‘m'}‘iwmma UINITV
=l 3 o = as
walulagnguuwes UssihuaSessadlunmsldansaume
Concepts of nursing information system; information technology for nursing;
development of nursing information system; hospital information system; information system
in nursing practice; design of learning media in nursing; searching nursing data and information;

cloud technology services; ethical issue in using information

1104 257 nrsUszgndldansaumanianisunnd 3(1-4-4)

(Applications of Medical Informatics)

swdiidesFeusinou : luf

efvifaadouatugiu : il

anudfgreunaluladansaumaniininmg mﬁaawﬁagamqmmwmé Sl
Aouazansame nQMM’Iﬂ’hﬁ’wmin‘iaﬁﬁ"lmmﬁmﬁmﬁ"l}ﬂauﬁ’ama% NSOOALLULAZHRIUNETALLA
nnsunnd uled ddfoiuardedidnnseiind maeudmonad sudne Saleuastatiudy
uenwdirduuuiiofeuasnalladizidonass nseenuuLLasiaTEUUAITANS spuUtuin
nszloumedidnvseding ssuunmsiiee seuvdsiediie seuumsuiaiiau mauiien Sunrsite
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Importance of medical information technology; communication of medical
information; media and informatics literacy; computer-related crime laws; design and
development of medical informatics, website, printing and electronic medias, game-based
learning, photos, videos and animations, applications on mobile devices and virtual technology;,
desien and development of management system, etectronic medical record system, drug
prescribing system, patient referral system, alert system, drug allergy, drug interactions and

medication errors
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1105 210 N15IAN538UFTIIME (Learning Management in Biology) 3(2-2-5)

edvidesSoumiou : 1l

seivideadouniugiu : il

sIsNRTesdyiven nouinssuidwiuagiviven anuduiusiswiamaseuiirine
Aunwdane@iinen ansemaieuitiainen redninsiSeuiesaussasdllangfingsy msUsediy
nadwsnsdeud FBnmsdandeuiiesuiansumadouiTvive deussnsndndemseuiivinen
nseeniUUKaENTaTRTesemsiiinen milinnsaeusEivgane

Nature of biology; leamning theories for biology teachers; relationship between
learning biology and biology concepts; learning area of biology; learning outcomes and
behavioral objectives; evaluation of learning outcomes; methods of learning management and
learning innovation in biology, media and media production for learning biology; design and

construction of biclogy instruments; micro-teaching practice

1105 211 wIAN33HNTSITYUFYIINET (Learning Innovation in Biology) 3(2-2-5)
= = w = ' 1ci
FvRessuNIneY Ll
a e A 5o =
sedyidosteundugiv : 1ail
YauungasuianssumMaieuiiing msenuuukasinuinns TN aSeuiIIIve
nmseanuuuwinnssuiendUgmlududeu msthldussmsdsaiiuuinnsan malnseideya
mssiuTeRaLasMIETURR
Scopes of learning innovation in biology; design and development of learning
innovation in biology; design of innovation to solve problems in classroom settings;

applications and evaluation of innovation; data analysis; discussion and conclusion
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1105 220 miﬁmmiﬁﬂuimﬁ (Learning Management in Chemistry) 3(2-2-5)

sedoaiResSeuandon il

sredvideadouniugiu : il

sysufvedadl naufjnsdeuidmivagiel anudmussevninmsEouiiaiiuiuin
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Nature of chemistry; learning theories for chemistry teachers; relationship between
learning chemistry and chemistry concepts; learning area of chemistry, learning outcomes and
behavioral objectives; evaluation of learning outcomes; methods of learing management and

learning innovation in chemistry; media and media production for tearning chemistry; desien and

construction of chemistry instruments; micro-teaching practice

1105 221 winnssun1sBeuzedl (Learning Innovation in Chemistry) 3(2-2-5)
= oty =4 1 1l
Tivifeuseuanteu i
a dw o 1 s 1l
edvfifeBeuatugnu : Ll
gaulmueIuinnssunsSeudiall mMIsenuuukasiaTRnsTuNsEeuiadl
m3eenuuvwinnssuisuidgmiluiudey mahldldussmsysadinuianssy miinmeivays
AU wHaLAEMTETUND
Scopes of learning innovation in chemistry; design and development of learning
innovation in chemistry; design of innovation to solve problems in classroom

settings; applications and evaluation of innovation; data analysis; discussion and conclusion
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1105 230 n153nN153eusAENd (Learning Management in Physics) 3(2-2-5)

swAviidasSeusnnoy : Tl
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sysurdvesindg vouimideuidwivagidnd aruduiudseninnsdeuidndiu
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Nature of physics; learning theories for physics teachers; relationship between
learning physics and physics concepts; learning areas of physics; learning outcomes and
behavioral objectives; evaluation of learning outcomes; methods of learning management and

learning innovation in physics; media and media production for learning physics; design and

construction of physics instruments; micro-teaching practice

1105 231 Wwinnsaun15t3euiNand (Leamning Innovation in Physics) 3(2-2-5)
= o v = 1 tel
INYIVWINDAIBUUINDY : 13131
= o = 3t 1=
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winnsnnweuntdgmilududey amibhluldiaznmsdsedivuiangsy MFIATIERIOYA  N5aaUTIENE
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Learning innovation in physics; design and development of learning innovation in

physics, desien of innovation to solve problems in classroom settings; applications and

evaluation of innovation; data analysis; discussion and conclusion
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1105 240 M3TANsEuuIAtinaIEng 3(2-2-5)

(Learning Management in Mathematics)
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s5surIRveaiinatans guiniieuidmivagadamand anududusserinanatoug
adinrnansiulAnneadinenaas assnadeuindemand nadwsnmiouiuasgaUsasiis
woinssn msussiduadisniadon) Bnsdemsdeuiiasuianssumsdeuipdinmens deuavnis
wAndonisSuuindamans mssenuuUkaEnsaAdesloveadamians msiinnsasuseiu
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Nature of mathematics; learmning theories for mathematics teachers; relationship
between learning mathematics and math concepts; learning area of mathematics, tearning
outcomes and behavioral objectives; evaluation of learning outcomes; methods of learning
management and learning innovation in mathematics; media and media production for leaming

mathematics; design and construction of mathematics instruments; micro-teaching practice

1105 241 uianssunisdsuiadinaans 3(2-2-5)
{Learning Innovation in Mathematics)
a o w =4 1 e
swirfideaseusnoy il
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adinAnans nnseanwuunianssuenigmilutiudou msilulduasmsdsufivuinassy
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Scopes of learning innovation in mathematics; design and development of leaming
innovation in mathematics; design of innovation to solve problems in classroom

settings; applications and evaluation of innovation; data analysis; discussion and conclusion
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1105 250 n1sdanTsiseuiinalulad (Learning Management in Technology) 3(2-2-5)
=] = v = ' 14
swdrideaiousnday o il
a dwy o Vo s e
Tednideaieuntugiu : 1l
= =i =l =4 24 @l =t LY P ¥ =) 1
srsutfvesvelulad vgufnsdeuidmivagmalulad auduiusssninniaseug
waluladiuwnaamanalulad aszmadoudinelulad wadninmadeuiuasyadssasdifangfinssy
o @ € [T Y a v Y 2 a A o
mydsedlunadwsnsden] BamsdemsBeuiuasuinnssunsiGouiivalulad douaznisudndonns
= v 2 d A 9
Feudinelulad mssenuvuuaznsauriosdiamanalulad nsiinnsasuszaugania
Nature of technology; learning theories for technology teachers; relationship
between learnine technology and technology concepts; learning area of technology, learning
outcomes and behavioral objectives; evaluation of learning outcomes; methods of learning

management and leaming innovation in technology; media and media production for learning

technology; design and construction of technological instruments; micro-teaching practice

1105 251 u‘i’mn‘i’iunﬁﬁ'ﬂuﬁmﬂiﬂaﬁ (Learning Innovation in Technology) 3(2-2-5)
=, o @ = ] 1l
swivhfiosSouundou  : laid
a o o =4 1 aF 14
edvidoaieuaiugiu: 1l
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Scopes of learning innovation in technology; design and development of learning
innovation in technology; design of innovation to solve problems in classroom

settings; applications and evaluation of innovation; data analysis; discussion and conclusion
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