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4021106 | YUl 1 (Chemistry Laboratory 1) 1(0-3-1)
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4091403 | upaAad 1 (Calculus 1) 3(3-0-6)
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gaufl | el Fodw wuwNA
1 4011102 | WAndvlU (General Physics) 3(3-0-6)
2 4011103 | UfU UAn1sHaAndly (General Physics Laboratory) 1(0-3-1)
3 4011305 | W&nd 1 (Physics 1) 3(3-0-6)
4 | 4011306 | Wand 2 (Physics 2) 3(3-0-6)
5 14011601 | UfjuRn1sW@nd 1 (Physic Laboratory 1) 1(0-3-1)
6 | 4011602 | UfuRn1sWENE 2 (Physic Laboratory 2) 1(0-3-1)
7 4012801 | #anddusumsuiimesuetiudunaziadiiny 3(2-2-5)
(Physics for Computer Animation and Multimedia)
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aeufi | sERv Fodn w2
1 4021105 | 1Adl 1 (Chemistry 1) 3(3-0-6)
2 4021106 | UUAN1sLAdl 1 (Chemistry Laboratory 1) 1(0-3-1)
3 4021107 | wndiBuvidiiugu 3(2-2-5)
(Fundamental Organic Chemistry)
4 4021112 | WARBUMITAMSURANUNTIUNYAT 3(3-0-6)
(Organic Chemistry for Agro - Industry)
5 14021113 | UjUAMsweiidunsddmsugeamvnssungms 1(0-3-1)
(Organic Chemistry Laboratory for Agro - Industry)
4021115 Lﬂﬁﬁ'wfumw (Chemistry for the Health Sciences) 3(2-2-5)
714021119 | UURMSATATIERAmMTURRAINT TN YAT 1(0-3-1)
(Analytical Chemistry Laboratory for Agro-Industry
8 4021121 | nanAiiAAsgdt (Principles of Analytical Chemistry) 3(2-3-4)
4022102 | 1Al 2 (Chemistry 2) 3(3-0-6)
10 | 4022103 | UjUAn1siail 2 (Chemistry Laboratory 2) 1(0-3-1)
11 [ 4022307 | \pdidunsd 1 (Organic Chemistry 1) 3(3-0-6)
12 | 4022308 | UURn15wadidum3d 1 (Organic Chemistry Laboratory 1) 1(0-3-1)
13 | 4022416 | wddeHENSdMTURRAMNTINYAT 3(2-3-4)
(Physical Chemistry for Agro-Industry)
14 | 4022501 | Fuadiiugiu Basic Biochemistry) 3(2-2-5)
15 | 4022506 | FuAdl (Biochemistry) 3(3-0-6)
16 | 4022507 | UURn153adl (Biochemistry Laboratory) 1(0-3-1)
17 | 4022518 | Fuadldmsugnavinssunyms 3(2-3-4)
(Biochemistry for Agro—Industry)
18 | 4022616 | \AdAAS1E9 (Analytical Chemistry) 3(3-0-6)
19 4022617 | YfuRn1sAiiAs129 (Analytical Chemistry Laboratory) 1(0-3-1)
20 | 4022620 | WAIAATISVEINTUGRANMNTIUNEAT 3(3-0-6)
(Analytical Chemistry for Agro — Industry)
21 | 4023207 wilollunsg (Inorganic Chemistry) 3(2-2-5)
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1 4031101 | ¥Iven 1 (Biology 1) 3(3-0-6)
2 4031102 | ¥¥Iven 2 (Biology 2) 3(3-0-6)
3 4031103 | YURN1537IMen 1 (Biology Laboratory 1) 1(0-3-1)
4 | 4031104 | U{URN15TIINeN 2 (Biology Laboratory 2) 1(0-3-1)
5 4031109 | F33neviald (General Biology) 3(3-0-6)
6 4031110 ‘Uﬁﬁamiﬁ?ﬁﬁwm%w (General Biology Laboratory) 1(0-3-1)
7 4031301 | d&23n81 (Zoology) 3(2-3-4)
8 | 4032201 | wgnueans (Botany) 3(2-3-4)
9 | 4032401 | Wiugenans (Genetics) 3(2-3-4)
10 | 4032601 | 9a¥3¥3ne1 (Microbiology) 3(2-3-4)
11 | 4033101 | flvaeinen (Ecology) 3(2-3-4)
12 | 4033104 | 33neveswaa (Cell Biology) 3(2-3-4)
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1| 4091111 | adiamansiiugiu (Basic Mathematics ) 3(3-0-6)
2 4091112 | adlamansnunisanaula 3(3-0-6)
(Mathematics and Decision Making)
3| 4091401 | UARARALALLIVIAMATATIEN 1 3(3-0-6)
(Calculus and Analytic Geometry 1)
4 | 4091403 | wpaAsd 1 (Calculus 1) 3(3-0-6)
4091611 | adlaAansansumaluladansaumne 3(3-0-6)
(Mathematics for Information Technology)
6 4091615 | AdlaAransamsuaenimestatiudulazdanine 3(2-2-5)
(Mathematics for Computer Animation and
Multimedia)
714092401 | upaRdALATLSNIAMIAIATIER 2 3(3-0-6)
(Calculus and Analytic Geometry 2)
8 | 4092403 | upaAda 2 (Calculus 2) 3(3-0-6)
4092603 | palnmansUszgns (Applied Mathematics) 3(3-0-6)
10 | 4093404 | @un suseuius (Differential Equations) 3(3-0-6)
11 | 4094421 | 3Bnsideiavdmsuineinisaouiines 3(3-0-6)
(Numerical Method for Computer Science)
12 | 4111101 | vianadid (Principles of Statistics) 3(3-0-6)
13 | 4113109 | adfifion1533 (Statistics for Research) 3(2-2-5)
14 | 4113310 | @dfansnseue (Statisticsfor Public Health) 3(3-0-6)
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s8NNIV INENSSURNYaU

SHa YN T3 NUINR
4011102 Wandmly (General Physics) 3(3-0-6)
ANDSUIYS183%

wannsNeiEnduazn1sUssynd emaseuaquiiten1a nasans vadlva
s A A o | = = ' < ) ¢
DUNNAFNANT AAULAZAAULAEN I wazwavian Aduwdwmantnin Hauaansway
Wanduwnuly
Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism,

Electromagnetic waves, Optics and Modern Physics

SHEIY T3 WU
4011103 UfuRn1sW@NdlU (General Physics Laboratory) 1(0-3-1)
ANB5UNY5187Y

UUANsAeaiu nMsianazanuaainniow namans vedlua aauvnarmans A
Il wilnén Trumanswaridndunulug
Experiments related to measurement and errors, Mechanics, Waves,

Electricity, Magnetism, Optics and Modern physics

SV GRLE) T3 NUINH
4011305 Wand 1 (Physics 1) 3(3-0-6)
ANDSUIYSI83YN

Msin nwed usiuaznsiedeuiivesing nynsiedeuiivesiafy s fds
wdanu ngniseysnvvemdanuuaslumuiy msiedeuiiuuuadu Aduna @esuas
nslegu audRvesdans Usingnisainneeuseu nsaiemauiouLarauvnan1ans

Measurement, Vectors, Force and motions, Newton's laws of motion, Work,
Power, Energy, Conservation of energy and Momentum, Wave motion, Mechanical
waves, Sound and hearing, Properties of matter, Thermal phenomena, Heat

transfer and thermodynamics
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eIV o391 wuaenn

4011306 Wand 2 (Physics 2) 3(3-0-6)
ey fideusounew ; 4011305 Wand 1

A5 UNYII8IUN

Usgqlih nguaspaeuy awwliih nguasnid dndlih aruglih
nszuallih npvedlesiu npuenmesveni uswesaelsud auuimanduilennain
szl wsandeulnihwdendh aswiundn Tiihnszuaadu nisundenTaves
aundliih pAuudmdnliih waadusadawandanmenin nguiduinsnindiey
lAssaseznen ailnnsueznen AuUnN NS dilrdvauaznisaanusivesilindss

Electric charge, Coulomb’s law, electric field, Gauss’ law, electric potential,
capacitance, electric current, Ohm’s law, Kirchhoff’s rules, Lorentz force, magnetic
fields due to currents, induced EMF, magnetism of matter, alternating current
circuits, electromagnetic oscillations, electromagnetic waves, geometric and
physical optics, relativity, atomic structure, atomic spectrum, radioactivity, nuclear

and decay of nuclear

SWa Y T3 NUINH
4011601 U URN5WEnd 1 (Physics Laboratory 1) 1(0-3-1)
ANDSUIYSI83YN

Ufuinsnedtulieniviidnd 1 lidesndn 10 Udins

Experiments related to the contents in Physics 1 at least 10 experiments

IWeIY Fo3un nein
4011602 UfURN5WEnd 2 (Physics Laboratory 2) 1(0-3-1)
Medviideaiunou : 4011601 UTRnsHENS 1
ANB3UIYIIYIV
VTR Aeatuidoniniiand 2 liesndn 10 UfRnng

Experiments related to the contents in Physics 2 at least 10 experiments
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4012801 Wanddmsurpuiumesuatiudulazdantiae 3(2-2-5)
(Physics for Computer Animation and Multimedia)

A5 UNYII8IUN

AnndnnIINIanamansiie i ULANENIY NnaransYa el nam1ans
yodlva @es was Msvszendldi@ndiuanunisinuaeuiiweswetiutuiasiafiive

Study of basic principles of mechanics, work and energy, mechanics of

solids, dynamics, fluid, sound, light, applications of physics in computer animation

and multimedia


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwje4qmgmdbKAhVXBY4KHS31BOYQtwIIIDAB&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D1Y_1N7u-aq8&usg=AFQjCNFd9qU_g7Zqe-uaHD014_6OpJWvbA
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwje4qmgmdbKAhVXBY4KHS31BOYQtwIIIDAB&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D1Y_1N7u-aq8&usg=AFQjCNFd9qU_g7Zqe-uaHD014_6OpJWvbA
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SHa YN T NUINR
4021105 1adl 1 (Chemistry 1) 3(3-0-6)
ANDSUNYSI82YN

lasaasseenay USunaansduius Wuseall audfvessssnSwumin
wasunsUATY uid Yeumrad a1sazany VoI
Atomic structure, stoichiometry, chemical bonds, properties of

representative and transition elements, gases, liquids, solutions and solids

SV GRLE) T NUINH
4021106 UUAn15@il 1 (Chemistry Laboratory 1) 1(0-3-1)
ANDSUIYSI182YN

vanuftRuazauUaendeluesfiinng aned JfoRnsfetunede
mﬂ%qﬂﬂszﬁmmﬂ%qﬁaﬁugmmaLﬂﬁ nswssNaNsazaty N3l nguesia
LLazﬂg‘jﬂ’amsﬁaamﬁmﬁ’wfammimima

Safety in chemistry laboratory, chemicals, experiment that related to
using basic chemical equipment, preparation of solutions, titrations, gas laws and

experiments related to the contents in chemistry 1

SV GRLE) T NUINH
4021107 Lﬂﬁﬁuﬁéﬁugm (Fundamental Organic Chemistry) — 3(2-2-5)
AN25UNYSI83Y

Anwmaiinleudneeitva awesloindl vlinvesufAten wildun3d n1s3ende
audfinienIn n1swssuwasuisenvesansusznaulalasaisueu arsusznauuels
wiAnuazansUsyneuduvdfimgiledduriinsineg 1wy 1olad ueanesed ueadles
AlU NIAANSUBNTEAN WazayNuSwall uagansusenauluanalwg wu Tushu
asTulawnsn lost iy uasufoinisiiaenadosiudomnmsussens

Hybridization studies, stereochemistry, types of organic reactions,
nomenclature, physical properties, preparation and reaction of hydrocarbon
compounds, aromatic compounds and organic compounds with functional
groups such as halides, alcohols, aldehydes, ketones, carboxylic acids and amine
derivatives and macromolecules such as protein, carbohydrates, lipid etc. and

laboratory experiments related to the lectures
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FWeIY Ho3vn VeRhl
4021112 WALBUNSIENTURRAMNTTUN AT 3(3-0-1)
(Organic Chemistry for Agro-Industry)
A193UNYIIEIV
arudilosuieaiueidunid ameslawnd masuunuagmsaionde

a139un3d sllauwaznalnuesuisenaldun3d Anwlassadne audfnazn1sinssi
a158unIdnausingg fie ansuszneverdvhdnlalasansueu welsuuinlalasansuay
ansBun3sifieontian lulnsiau veavleda wardamlesiussdusznau ansusenau
wwelslendn ansduvidiinulusssumfuazansusznausesunluwiiadn

Introduction to organic chemistry, stereochemistry, classification and
nomenclature, type and mechanism of organic reaction, studies of structures
properties and organic functional groups are aliphatic hydrocarbon compounds
aromatic hydrocarbons, oxygen, nitrogen, phosphorus and sulfur containing
organic compounds, heterocyclic compounds, organic compounds in nature and

organometallic compounds

IRAIYN Fodn wuwnA
4021113 U URn1saldunIddmivanaIinssuinuns 1(0-3-1)
(Organic Chemistry Laboratory for Agro - Industry)
A195UNYII8UN
waliAn1suenansdunds wazn1svinliuias iwu nisade nsmnedn

Tasunlnns il waznisndudidudiu maneviansdunid Tag3mand 1wy n1smaa
VAR ALADN LLawﬁﬁ%mLawwmaamiﬁuﬂ anTinTziiemaiams
anlnsalnd

Separation and purification techniques such as extraction, crystallization,
fractional distillation, chemical methods for the determination of organic
compounds for example melting point and boiling point determination and

specific reactions also spectroscopic techniques analysis
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SHEIY T3 wUBnA
4021115 Lﬂ‘ﬁﬁuqmmw (Chemistry for the Health Sciences) 3(2-2-5)
ANDSUNYSI82YN

mmimqmﬁﬁméfu ANY wazAfieene AnTnsIu 91ma Mt
nsanaendian wagnslivsslond nuvidlelasiau nn wa wasindefinisidn
Asusuwazeanlefvatmuauiidday woanesed wwames weadladuazilau
asrUsznaumaniivesiusiu mslulawmsmuaglatu sausteiln Ussianns
WasuwUasdlusiane maLﬁ]aﬂiﬂ,ummiLLa“miLﬂuau%Lﬂmﬁuaﬂummﬂis 17U ey
UQ‘UWmii/laamﬂaa\‘muLuammimima

Elementary chemistry concept meanings and definitions, Air, Oxygenation
deoxygenation and the utilization, Hydrogen acid — base and salt, carbon and
significant oxides of carbon, Alcohol, Ester, Aldehyde and ketone, chemical
composition of protein carbohydrate and lipid, type of biotransformations, food
additives and other chemicals concerning daily life and laboratory experiments

related to the lectures

WEIVN Fodw wuawnn
4021119 U URnslInssid S UgnaI NI TN e 1(0-3-1)
(Analytical Chemistry Laboratory for Agro-Industry)
A5 UNYI18IUN
winmsdesdulumsinszst msdeninieile mawieuasazats s

Anrgineannimuedlossuluuigania MshATgUSnamaimnuay
U3uns madnnsinsamninuazmsidrureamedamaiuaninsaln oy
1w dansilaloan JdL0a

Analysis principles, selection tools, preparation of solution, semi-micro
qualitative analysis of ions, gravimetric and volumetric analysis, qualitative

analysis and spectroscopy techniques such as ultraviolet and visible
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SHEIY T3 wUBnA
4021121 NanLALAATIZNA (Principles of Analytical Chemistry) — 3(2-3-4)
ANDSUNYSI82YN

ANNITIATILTIUTII MsAwIuUTaEsduiusiasNTinssiteya
F9adR nuiuaznisUsvendnTieesiidTinatuiugiureinsinme il
UnnsuarmstaniminmsieseilaeUsinnsesduiesunslimsense - wa
NMIMmMIALUUANAZNBY NISINIALUUIAENG N1sIvIaLuUasUsznoULTItou
wiluansazarethuazlillith nslnsefiaenistaiminassuanmsannznouuas
miszLwaﬂﬁﬁamiﬁﬁmmmmzamamé’aﬁummswwEJ

Principles of quantitative analysis, stoichiometry and statistical analysis,
basic theory and applications of volumetric and gravimetric analyses, volumetric
analyses with emphasis on acid-base, precipitation, redox and complexation
titrations in aqueous and non-aqueous solutions, gravimetric analysis involves

precipitation and evaporation, harmonization of experiment with the lecture

SHEIY T3 WU
4022102 1Adl 2 (Chemistry 2) 3(3-0-6)
ANB5UNY5187Y

s 1 = a aa a 6 aa a L4
PUNNAAEAT IQUAFAT dUAALALN NIA-LUEH LﬂlllWﬂ’] LANRDUNIY LANUILARYT
P INADN
Thermodynamics Kinetics Chemical equilibrium Acid - Base

Electrochemistry Organic chemistry Nuclear chemistry Environmental chemistry

SV GRLE) T NUINH
4022103 UURNI5AIl 2 (Chemistry Laboratory 2) 1(0-3-1)
AN25UNYS187Y

Ufuinsnedfiugumnarans daumans auganil aunavedlosau

& ~ aa -
Aanulunse-wa wadliuall eiidurn3dilodu

Laboratory experiments related to thermodynamics, kinetics, chemical
equilibrium, ionic equilibrium, acid - base, electrochemistry and elementary

organic chemistry
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SWa YN T3 NUINR
4022307 \A3BUNIE 1 (Organic Chemistry 1) 3(3-0-6)
ANDSUIYS183%1

1AssEs19eEnaN N1sIRSeeBlannsau oastva leudlawdu Wustindluay
Tassasswedluiana vyilsitu aneslewndl audivesluana msBendeansuszney
dunsd autinaaiivazautinisneninvesansusenaulalasnisueu welsuudn
lelasasuou ansUsznoudunignivyileidusinmag 1éun ueanesed Bmesdnen
lon Falnn uglandunid woadlen Alau nsaA1sUandan tellu uazielua
Aslulansn afin 1UsAU a@15UTEnouBUNSTTUNARAMUYETTUINR Lazn1sduATIEh
a50UNI o199y

Atomic structure, electronic configuration, orbital hybridization, chemical

bonding, molecular structure, functional groups, stereochemistry, molecular
properties, organic nomenclature, chemical and physical properties of
hydrocarbons, aromatic hydrocarbons, organic compounds with functional
groups for example alcohols, ethers, epoxides, sulfides, halides, aldehydes,
ketones, carboxylic acids, amines and amides carbohydrates, lipids, proteins,

organic compounds in nature and simply methodology for synthesis of organic

compounds

IRAIYN Fodn VPRl
4022308 UfuRn15ARBUN3E 1 (Oreanic Chemistry Laboratory 1) 1(0-3-1)
A195UNYII8UN

wadadesulumahliarsudans wu msade mandu n1snsesnsnnudn
uarlasannans i Uiiinisdeatuaweslend msnneiansdunididesdu
nsmesaUsEnauluasdunsd nsvedeunyendy wazn1snIeNauNusYas
a130unsY

Fundamental techniques for purification such as extraction, distillation,

filtration, crystallization and chromatography, laboratory experiments related to
stereochemistry, qualitative analysis of organic compounds, elemental
composition determination of organic compounds, classification test of

functional group and preparation of derivatives
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WY Fa3w ATRtINE
4022416 WILTENdmSuana N TSN YT 3(2-3-4)
(Physical Chemistry for Agro-Industry)
ANB5UYII18YN
AnwaudRveuia guunarans asazaty NUedinnIa augainnia
wilnlihufoRnsifieumnzauaenndosiunnussens
Study the properties of gases, thermodynamics, solutions, phase rule,

phase equilibria, electrochemistry and experiments related to the contents

WY IBIY wUBnA
4022501 %’JL@ﬁﬁUi?‘u (Fundamentals of Biochemistry) 3(2-2-5)
ANB5UNYS18Y

auth wihilwazesdussnaureasad ngn wa Tiwes aslulawmsn TWsfu
wulwyd dftn n3nfiardsn Indu seslun MILRULALNINATUINIT LULNUBATUTDS
Falwana UftRmaAetuasazaetilivies nsvedeunienennLagmaaives
Fluana

Properties, functions and components of cell, acid, base, buffers,
carbohydrates, proteins, enzymes, lipids, nucleic acids, vitamins, hormones,
digestion and absorption, metabolism of biomolecules, experiments related to

buffer solution, physical and chemical properties of biomolecules

SHEIY T wUNA
4022507 UUAN1581AN (Biochemistry Laboratory) 1(0-3-1)
ANB5UNY5182Y

nsldansazaretiinasiunsauall AsVegEUNIINIEANLAZLATIVDIT
lana MRS aunamansveuoulsd n1suenwazn1sinnsalieasn
Tiusans wielirdlaalaslnida msfnwinalalunssuiunisuumuedtues
Aslulanse

Utilization of buffer solutions in biochemistry, physical and chemical
properties of biomolecules, quantitative analysis, enzymes kinetics, isolation and
purification of nucleic acids, electrophoresis and studies of carbohydrate

metabolism



-42-

SWEIY I8V BUlenA
4022506 Fuadl (Biochemistry) 3(3-0-6)
ANDSUIYS183%1

lasgas1e vihvesdaluana oulel LasTIndu WWUeady wagn1sAIuAY
NIULAAIDBNNITHUTNTTY
Structure and function of biomolecules, enzymes, bioenergetics,

metabolisms and control of gene expression

A a

SWERYN ¥o3U ATRtiNE
4022518 FIANAMTUEAAMNTTUNYAT 3(2-3-4)
(Biochemistry for Agro-Industry)

AB5UNYII8YN

psAUsENoUTeLYAd AnauTRLaywhivestaliana mdlulawnsn 30n Tusfu
ol nnfiarddn IDWuNUeATy NMIAIUANLLNURATUYRITLIEN
NSYRELAZNNIAATNEIMS wasUURnswieuasazanedilines mvegeuaudi
NINENMLazIAlivesTiluana saunamansvateulel

Cell components, properties and function of biomolecules,
carbohydrates, lipids, proteins, enzymes, nucleic acids, metabolism pathways,
metabolic role of biomolecules, digestion and absorption, experiments in
preparation of buffer solutions, physical and chemical properties of

biomolecules, enzyme kinetics
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SWa YN T NUINH
4022616 wIIATIEI (Analytical Chemistry) 3(3-0-6)
ANDSUIYS183%1

VANNTIATILAUTIUTUIU NTIATIERTeUATeatan nouluazn1suszend
msiLﬂswzﬁ@aﬂ%mm%’juﬁugmsuaqmf‘gLﬂiwzﬂmaﬂ%mmmaﬂﬂ&Jf’]ﬁﬁﬂ MTATIEN
IG]EJU%&IW]?R]%LﬁULﬁIEJ'Jﬁ’UﬂﬂﬁbLVlLWiG]ﬂiﬂ—L‘Ua ASLNTARUUANAZNDU AT IILNTALUY
Inend warmsminsawuuasUszneudsdeuluasavaneni msiemeilaeimn
suinsanazneukazn1sszne nsldauninsalnUluddengidusuziims
TATIEMTIAUAN

Principles of quantitative analysis, statistical analysis, basic theory and
applications of volumetric and gravimetric analyses, volumetric analyses with
emphasis on acid-base titration, precipitation titration, redox titration and
complexation titration in aqueous solutions, gravimetric analysis involves

precipitation and evaporation, introduction of spectroscopy, qualitative analysis

SWa Y T NUINH
4022617 U URN15AEIA312% (Analytical Chemistry Laboratory) — 1(0-3-1)
ANDSUIYSI18YN

nsldgunsalifeafiumsiauiunns msafnsefhazats mawenaisie
Tasunnsfluwuusingg nslnmsaussianee Tuasazaneni nsiaseilagdmn
Ingldfnnpzneuduniduaseiunsd msldliwesinnnudunsa-wanisuszendldanu
Yeaunalianssuaninsalnl wu dansillotan d.0a

Volumetric apparatus and their uses, solvent extraction, chemicals
separation by several types of chromatography, classification of titrations in
aqueous solutions, gravimetric analysis by organic and inorganic coasulants, using
the pH meter, application of spectroscopy techniques such as ultraviolet and

visible



-q4-

WU Ha3vn niaenn
4022620 ATIATIEENTURNAIMNT TN YAT 3(3-0-6)
(Analytical Chemistry for Agro — Industry)
A5UYII8YN
anufiesiuieaiunsieset muduturesmsarans seasduiug
wazaunaiadl MdineiUiialaedmn miinsgiiinalasyiinesde i
nslnmsaveaufisense wa Ufisensnend Ufisemnnznou wasUfizevo9ens
dadou meiseiludinunmmaniiuaznsldanninsalndludsiesmeiduuusi
Principles of analysis, concentration of solutions, stoichiometry, chemical
equilibrium, gravimetric analysis, volumetric analyses involves acid-base, redox,

precipitation and complexation titrations, qualitative analysis and introduction of

spectroscopy

eIV Fodwn wuaenn
4023207 wilolunsd (Inorganic Chemistry) 3(2-2-5)
A5 U IIYIN

SMUNTUTTU N15IRTEIBLaAnTOULALANURYDIEMUNTUTTY a15UsEneu
Betfou Aunud n1siFunTeansusenoudetou fusziailluansusenouidedou
autfvesansusenaudedou Ufisewesasusenaudieden n1sussendldansusenay
Wedoulusing

Transition elements, Electron configuration and properties of transition
elements, complex compounds, ligand, complex compounds nomenclature,
chemical bonding in complex compounds, properties of complex compounds,
reactions of complex compounds, applications of complex compounds in

ceramics
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571893 NAN1VIIVITIINYISURAYBRU

SWa YN T3 NUINR
4031101 F3Inen 1 (Biology 1) 3(3-0-6)
ANDSUIYS183%

iDL URIAINTIN

[

PANNUNNITIINGN A15UsENUMBATIUEITTAG wad
ATWUINITHADAIUNIT

N3ENENOASNYAEVNINUGNTIH NTHUNUGHAZNTITYLAULY
FuunUseinnuesdedidin

Principle of biology, chemical compound of organisms, cells and tissues,
genetics inheritance, reproduction and development, evolution and classification

of organisms

eIV Fodwn wiqenn

4031102 1 nen 2 (Biology 2) 3(3-0-6)
ey fideasouneu : 4031101 T¥Ine 1

A9 UNYII8IUN

Ufnseaiiluigad toulel Msdaasgimeuas nsmelaseiuimad nsvuday
nsaneii auganiglugad Maieuvessyuuieg ninssunansUuiaddiniy
anmzwIndey MITanInsnenTuazAuIndey

Chemical reaction in cells, enzyme, photosynthesis, cellular respiration,
transportation and transpiration, cellular equilibrium, systemic organization,

behavior and adaptation of organism in environment

SV GRLE) T3 NUINH
4031103 UfURN15%73Me1 1 (Biology Laboratory 1) 1(0-3-1)
ANB5UNYSI89Y

UfvAnmsizesnuaniAvesnslulawnsm fin WA nsadlaaddn Inndiu
nslindosgansse wad nisuwdagadilowe mafuiuguesdsddin maaSauivle
LaTMITMUNUTZAVERTRR

The laboratory related to the following aspects ; carbohydrate, lipid, protein,
nucleic acid, vitamin, use of microscope, cell, cell division, tissue, reproduction of

organisms, development and classification of organisms
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WA Fodwn nienn
4031104 UfURN15%73Me 2 (Biology Laboratory 2) 1(0-3-1)

eAniideaisuneu : 4031103 UfTRNT2AMeN 1
A195U1YI183N

UftRnsiFesnsuaniudeuans msung eoaluda oulesd msdaamevideunas
nsmela nsuds nseen N1NIUTDITZUUANS NEANTIUNITUSTUM SEUUilIe
MsdanmineInsuardaandey warnsvaaesfiaenndasiuideluinine 2

The laboratory related to the following aspects ; cell membrane exchanges,
diffusion, osmosis, enzyme, photosynthesis, cell respiration, transportation,
transpiration, organ systems, behavior and adaptation, ecology, management of

natural resources and environment

SV GRLE) T3 NUINH
4031109 FInevnly (General Biology) 3(3-0-6)
ANB5UNY5187Y

audRvedadidin n13dnsruudadidin sudeuiTivenmans ansailuddidin
LAALAZIILNUDATL ﬁuqmam% nalnueddiauIns AmnuaInviaIevesddivie
Tnssadrauasvthivesfiouazdnd Durineuasngingsu

Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity,

plant structure and function, animal structure and function, ecology and behavior

SHEIY T3 wUBHA
4031110 U URN157373MelU (General Biology Laboratory) — 1(0-3-1)
AN25UNYS187Y

UtRnsReafuaniivesdedldin msdasyuvdadldin sulouifivermans
ansiadiveddadiiin lwaduazunueddy Wugmand nalnvediannns anumainuans
Y0930 lasvaiauwarmihiivesfivuazdnd duaineuasngingsu

The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and
metabolism, genetics, evolution mechanisms, biodiversity, plant structure and

function, animal structure and function, ecology and behavior



-q7-

SWEIY Fa3 BUlennA
4031301 dn1inen (Zoology) 3(2-3-4)

A Tideasouneu . 4031101 §73ven 1 wie
4031109 F3newialy
A5 UNYIIHIN
Tivenvesdnd wad ale nmatuunUssan msfnwdiudugiuine
N1EINIA @55INY1 NSEUITLS N1sSeydiule dnaivevesdad ITwuin1s n155IUTw
wazAiufeenedn
Animal biology, cell, tissue, classification, anatomy, morphology,
reproductive system, animal development, animal ecology, evolution, animal

specimen collection and preservation

WEIVN Fodwn wuawnn
4032201 nonwAEas (Botany) 3(2-3-4)
e didesSeuneu : 4031101 F3Inen 1 vide
4031109 FAneniily
A195UNYT1UN
T esiiv wad (fele dmginen meinavesiiviinen a3sinen
TnMingwosias TTAUINNT MMTTMUNUTEAN NTTIVTINLALAUAIDE 19T
Plant biological, plant cell and tissues, plant morphology, plant antomy of
flowering plants, plant physiology and ecology, plant classification, plant survey

and collection
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IRAIYN Fodn nuwnA
4032401 Wugeans (Genetics) 3(2-3-4)
sedviideuseunou : 4031101 §23nen 1 e
4031109 FAnenvialy
A195UNYTI8UN
wadmsTAnlugnNay Az dunasmmaaeunada Bunazlaslulen
nMsdansesastugnsy Sudenlosuasinendiudu ma msfmusne fafilada
88 NMIATUANYBIBUTIUTINULALAMAIN ANUWUTUTINVRIQNHEN NSNANETEAUEY
wazseulastulen ugimnssuuasdsdidindnudasiugnssy fugmansussens
nsanenenugNITHUeNdIulInfea
The outcome of hybrid, probability and statistics test, gene and
chromosome, linkage gene and recombination, multiple allele, the control of
gene quantity and gene quality, the variation of hybrid, gene mutation and
chromosome mutation, genetic engineering and genetically modified organisms

(GMOs), the population of genetics, the genetic inheritance of the outside

nucleus
eIV Fodwn wu2enin
4032601 98%33e1 (Microbiology) 3(2-3-4)
eviideadouneu : 4031101 T30 1 vie
4031109 F33nevily
A5 U IIYINN

Aru§iiugIuregadaiven Anviuiouiisulnsanslonuasgailon n1sdauun
Useuny dugnuine d553nen nsasaduln n1sEuiug nsaun Anuduiusves
AUNIOAR0IMNS ih fiu 917 N13RAEMNTIN MIAVIAUS Lsafnseanaz)isunIy
NMsANYINIAEUY

Fundamental of microbiology, comparative study of prokaryote and
eukaryote, classification, morphology, physiology, growth, reproduction, control,
the relation of microorganism to food, water, air, industrial, sanitary, infective

disease and immunity



-49-

SWa YN T NUINR
4033101 UFne (Ecology) 3(2-3-4)
ANDSUIYS183%1

mmﬁﬁuimmqﬁnﬂﬁwm sruuilie waau Yadedndin dndnsvesans
UsEINT YUY mMswWdsuudamnuil nsnszane nslanguinetineinertosiuay
LLﬁlsu‘fJigm?iaLLmé’au
Fundamental of ecology, ecosystem, energy, limiting factors, nutrient
cycles, population, community, ecological succession, population distribution,
utility of ecological theory to protect and resolution environment
SRAIYN 2991 wuWNA
4033104 Fineveawas (Cell Biology) 3(2-3-4)
sedndidesdeunon : 4031101 T3inen 1 wie
4031109 FAnevily
A195UNYT1UN
wnAndeiuwad fudauariTannnisventad laswadadiieadeatiunis

L 2D

MuvAEad ININIuaNITULTEAE NSFeNAN I NYBILAS
The theory of cell, the origin and evolution of cell, the structure of cell

cycle and cell division, the deteriorate of cell
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571839 ENVIVIANAAENSSURAYDU

SHEIY IBIU wUBnA
4091111 AAANERSNUFIY (Basic Mathematics ) 3(3-0-6)
ANDSUNYSI82YN

ASINAANS YA STUUIIUIU ANUFUNUSHAEHINT

Logic, set, the real number system, relations and functions

SHEAYN Fodn wiqenn
4091112 ARAFERsNUNISAnaUla 3(3-0-6)
(Mathematics and Decision Making)
A5 UNYIIYIN
WYSNTWALANDSILULS NSLATEUUANNSTNEY 8R51dIN Soeay
auhasdunaraaiidosiu
Matrix and determinant, solving a system of linear equations, ratio,

percentages, probability and elementary statistics

SHAIYN Fodw wuaenn
4091401 LARASALALLIVIANAIATIZN 1 3(3-0-6)
(Calculus and Analytic Geometry 1)

A195UNT1UN

ISVIAEIIATIEAITEE LRSS 2aNaN MARANTIe AlnuavAnuseLieeilidy
outusvosilsrdusulnieuazmatszend euussudiugs Uiusidosy

Analytic eeometry of line, circle, conic section, limits and continuity,
derivatives of functions of one variable and applications, higher derivatives,

elementary integration

SN T Yu8nn
4091403 wAaAaa 1 (Calculus 1) 3(3-0-6)
ANDSUIYSI8YN

dlsuaranusaliesweilendu eyiusvasilsidudiiulsifeanasnisussend
waninauilalnig euiussufuas UsiusiUsnu
Limits and continuity, derivatives of functions of one variable and

applications, L’Hopital’s rule, higher derivatives, elementary integration
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eIV Fodw wuaenn

4091611 AaRFansamsumaluladansauma 3(3-0-6)
(Mathematics for Information Technology)

A5 UNYII8IUN

fugruieatusssnaans fvadinydu 1930030 1w euduiuduasiledi
FEUUTIIUAVFIUANNABIRNISLATFIU 2, 8, 16 ln3nduasiinasiiuug N5ty
AudNTTUSIswAn ngunsm suld nswendiman I F8damy

Elementary logic, Boolean algebra, logic diagram, set, relation and function,
base representations of numbers especially, bases 2, 8, 16, matrix and
determinant, counting, recurrence relations, graph theory, tree, sorting, network,

combination

eIV FoAwn wuaenn
4091615 ARFNERIENSUABN MmO et uLavaRiilnY 3(2-2-5)
(Mathematics for Computer Animation and
Multimedia)
A5 UMY

~ a & v - a ¢ ¢ ¢ aa
NUIAUALUBDINU ‘W\‘iﬂGU‘LJL‘UENG]u meiﬂsﬁLLagﬂqiﬂigﬂqﬂ@ L’JﬂLGlE]iLLazL’JﬂLG]@ﬂu 3 6l

A0y warmsUssandldaalamanslunuaouiunestotiudulazdaniiaeg
Elementary algebra, elementary functions, matrix and applications, Vectors
and Vectors in three-dimensional, polar coordinates, the applications mathematics

in computer, animation and multimedia
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IRAIYN Fodun VeRhl
4092401 LASATALAZIIVIANFILATIEN 2 3(3-0-6)
(Calculus and Analytic Geometry 2)
einiidesdouneu : 4091401 unaadaLazLsUIAGN
WATIZH 1
A195UNYTILIY
svndswszilussuisatunadane Atadn aunsdeaulsasy
wadlans-muiRusiagnsUszend sufusuarUsiusvesilaitulufitadedn
Usiuslinssuuy waninaeilalnia a1AuLazeaunsy aunsuiIal wazoynsuYel
Hariu ma@jlﬁﬁﬂaemaﬁ%ama
Plane analytic geometry dealing with conic section, polar coordinates,
parametric equation, techniques of integration and application, derivatives and
integrals of function in polar coordinates, improper integral, L’hospital rule,

sequences and series, power series and series of function, uniformly convergence

WY Fodm igfin

4092403 uwAaAAd 2 (Calculus 2) 3(3-0-6)
edvideadouneu : 4091403 uranda 1

A8 U YN

U39S mallan1smUsnusuaznisussynd eynsuetiud Meandunaiediuls aie
wazesalileswasilsitunanesius eytusees

Integration, techniques of integration and applications, infinite series,
functions of several variables, limits and continuity of functions of several

variables, partial derivatives

SV GRLN) T3 NUINH
4092603 AaransUsTEnd (Applied Mathematics) 3(3-0-6)
ANDSUIYSI183YN

adfdosdy wysnduazimesiuuud msufaunislagldvsnduasiime sauuus
Lma@é’aﬁaqé}’u'jﬁaaaﬁml,aszlmimﬁaq oyius AngagauazAringn Uswudidosi

Elementary statistics, matrix and determinant, solving equations using matrix
and determinant, basic calculus about limit and continuity, derivatives, maximum

and minimum, elementary integration
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WY oA ATRtINE

4093404 aun194390YiuS (Differential Equations) 3(3-0-6)
eiviideaiouneu : 4092403 wAagda 2

ANB5UNYII18YN

aunsiseyiussuiunils aunsdeyiussusiuans aunsdeeyitussusiugs
wazmsUszgnd aunsdaduiiiduysyandiduiuds ssuvaunmadseyiusidady
HanIsulasaanguaznsUssend eunsuises JymeAvey aunmatseuiustes
Doy

Differential equations of first order, differential equations of second order,
differential equations of higher orders and applications, linear differential equations
with variable coefficients, system of linear differential equations, Laplace transform
and applications, Fourier series, boundary value problems, elementary partial

differential equations

IRAIYN Fodn wuwnA
4094421 WATIRavENTUINEINISARUR LD S 3(3-0-6)
(Numerical Method for Computer Science)

A195UNYII8IUN

WVISNG AWDTILUUA MNNEUTDILNING T2UVANNTTLAULAaZNITRINALaY
nsUszanuAiluiaazuents nMsanneeuuuidsaestiosdign nsmAeywudLazen
Uus-10eiuan nsuiaunisilseyiusansdy nsussunaanaeae

Matrix, determinant, inverse of a matrix, system of linear equations and
solutions, interpolation and extrapolation, least square regression, numerical

differentiation and integration, solving ordinary differentiation, approximation of

solutions

SV GRLE) T3 NUINH
4111101 vanan@ (Principles of Statistics) 3(3-0-6)
ANB5UNY5187Y

Anumnenazdsylovidvesdadn adnnssaun ndndesduresmuendy
fulsdy nswanuasnNtnasluvesfusduiiddn Aeeveang msuanuaseile
NFIBYNNTUTEUIUAT NMTNAADUANNAFIY M hAsiaLuUsUTIu i

Meaning and importance of statistics, descriptive statistics, basic probability,
random variables, probability distributions of important random variables,
expected value, sampling distribution, parameter estimation, hypothesis testing,

elementary analysis of variance
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-}

IRAIYN Hody VeRhl
4113109 afAvienns3de (Statistics for Research) 3(2-2-5)
A193UNY IV

LLmﬁmﬁugmLﬁ'mﬁ’mztﬁaui%’%’a ANNEAYURIERRINITITY Fads sEAung
Jndoya nmsiauualiugdunanauazmsianisnszans mIwanuasneniesduiid iy
Usgrnsuaginegne Msuanuasrildanndiedne nmsUssanmen nsvaaeuautigiu
nmMageumelaidides N1TIATIZRNITONNDLLATENENTUS N1TIATIZINAIM
WUSUTIUL USRS ILAZARINNNNTIATIENUaYan 8 ABNLADTLAENTTIEUNA

Basic concept of research methodology, importance of statistical research,
variable, level of measurement, central tendency and dispersion measurement,
important probability distributions, population and sample, sampling distribution,
parameter estimation, hypothesis testing, chi-square test, regression analysis and
correlation, one — way and two — way anova, data analysis by using software

package, interpretation of statistical data

SHEIY T3 WU
4113310 ahinesnsaue ( Statisticsfor Public Health) 3(3-0-6)
ANB5UNY5187Y

AR vosaiAnsedin uaradavndiddnlunuasisugy amnuthazduuas
afip-ilesdy n1snszanBuuUUNR MsUszanmen N1SVAEUANNAFIUMETIV AT ALaE
AswUana

Importance of life table statistics, importance of life statistics in public
health, probability and elementary statistics, normal distribution, parameter

estimation, hypothesis testing, interpretation of statistical results
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LUININITIANST I IUVDISITAIVIRNULAL 18V TUndaUTA
VANGATIUAUUHUNTITEY

sgAvnavIviadndSuiinveu
seyTeivnsaluisazniAnsAnweil

AMANSANYIN 1

SRAIY Fodw wuwNA
4011102 Handialu (General Physics) 3(3-0-6)
4011103 Uusn 15HENdLY (General Physics Laboratory) 1(0-3-1)
4011305 Wand 1 (Physics 1) 3(3-0-6)
4011601 UfuRn1sWENE 1 (Physics Laboratory 1) 1(0-3-1)
4011306 Wand 2 (Physics 2) 3(3-0-6)
4011602 U{URn1sWENE 2 (Physics Laboratory 2) 1(0-3-1)

= a
AIANITANEYIN 2

WY Fo3u e
4011102 Wandvialy (General Physics) 3(3-0-6)
4011103 Ujuen 5HENdTIU (General Physics Laboratory) 1(0-3-1)
4011305 Wand 1 (Physics 1) 3(3-0-5)
4011601 UHURNSWEANE 1 (Physics Laboratory 1) 1(0-3-1)
4011306 Wand 2 (Physics 2) 3(3-0-6)
4011602 UHURNSWENE 2 (Physics Laboratory 2) 1(0-3-1)
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57839 MAN1VIV AN URN YU

a A a | = &
53‘145’]EJ’J"U'WH]SLﬂ@IULLWaZﬂ’]ﬂﬂﬁiﬂﬂ‘U’W NU

[

o =]
A1ANTIIANEIN 1

IWEIVN Fodwn wu2win
4021105 1adl 1 (Chemistry 1) 3(3-0-6)
4021106 UURN1swAil 1 (Chemistry Laboratory 1) 1(0-3-1)
4022307 LABUNIY 1 (Organic Chemistry 1) 3(3-0-6)
4022308 UfURnIsARBUN3e 1 1(0-3-1)

(Organic Chemistry Laboratory 1)
4022501 | Fuafiftugu (Basic Biochemistry) 3(2-2-5)
aAANIsANYIR 2

WEIVN Fodw wu2win
4021105 \Asl 1 (Chemistry 1) 3(3-0-6)
4021106 UUAn15s@il 1 (Chemistry Laboratory 1) 1(0-3-1)
4021107 \BuvEeiug Iy 3(2-2-5)

(Fundamental Organic Chemistry)
4022102 1Adl 2 (Chemistry 2) 3(3-0-6)
4022103 UURNIsLALl 2 (Chemistry Laboratory 2) 1(0-3-1)
4022506 Fuadl (Biochemistry) 3(3-0-6)
4022507 UUAN1581AN (Biochemistry Laboratory) 1(0-3-1)
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57839 NAN1VIIVITIINYISURAYRU

a A a ' = &
53‘143’]EJ’J"U'WH]%Lﬂﬂiuuﬁﬁ%ﬂ’mﬂ’ﬁﬂﬂw’] U

v

= =]
A1ANTIIANYIN 1

WAV Fo3un S etinl
4031101 7w 1 (Biology 1) 3(3-0-6)
4031102 7w 2 (Biology 2) 3(3-0-6)
4031103 UHURAN15TINen 1 (Biology Laboratory 1) 1(0-3-1)
4031104 UURN1537INen 2 (Biology Laboratory 2) 1(0-3-1)
4031109 FAnevlu (General Biology) 3(3-0-6)
4031110 Uﬁﬁamﬁ%ﬁwmﬁbﬂﬂ (General Biology Laboratory) 1(0-3-1)
4031301 dn2Inen (Zoology) 3(2-3-4)
4032201 WoNWANEAS (Botany) 3(2-3-4)
4032401 Wugmans(Genetics) 3(2-3-4)
4032601 2% (Microbiology) 3(2-3-4)
4033101 UFIne (Ecology) 3(2-3-4)
4033104 P Inevesad (Cell Biology) 3(2-3-4)

AMAMsAnENd 2

SHEAUN Fodun wiqenn
4031101 e 1 (Biology 1) 3(3-0-6)
4031102 e 2 (Biology 2) 3(3-0-6)
4031103 UURNI5T7INen 1 (Biology Laboratory 1) 1(0-3-1)
4031104 UURN1583IMen 2 (Biology Laboratory 2) 1(0-3-1)
4031109 F7nevlu (General Biology) 3(3-0-6)
4031110 Uﬁﬁam‘s%ﬁwmﬁbﬂﬂ (General Biology Laboratory) 1(0-3-1)
4031301 d@n2nen (Zoology) 3(2-3-4)
4032201 WoNwAER3 (Botany) 3(2-3-4)
4032401 ugmans(Genetics) 3(2-3-4)
4032601 9893381 (Microbiology) 3(2-3-4)
4033101 UAIng (Ecology) 3(2-3-4)
4033104 Frineveagad (Cell Biology) 3(2-3-4)
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571839 ENVIVIANAAENSSURAYBU

a A a ' = &
53‘143’]EJ’J"U'WH]%Lﬂﬂiuuﬁﬁ%ﬂ’mﬂ’ﬁﬂﬂw’] U

v

= =]
A1ANTIIANYIN 1

SHEIY Fodwn wuawnin
4091111 | adlamansiiugiu (Basic Matheratics ) 3(3-0-6)
4091112 | addaeaasiunisdndula 3(3-0-6)

(Mathematics and Decision Making)
4091401 | WAARFALALLIVIANAIATIEN 1 3(3-0-6)
(Calculus and Analytic Geometry 1)
4091403 | uAaAad 1(Calculus 1) 3(3-0-6)
4091611 | addaraasdvsumalulagansaumne 3(3-0-6)
(Mathematics for Information Technology)
4091615 | AdleAaRsansUABUImosLatuTULazTARLLAE 3(2-2-5)
(Mathematics for Computer Animation and
Multimedia)
4092401 | UAAASHLATLIUIAIANANATIEN 2 3(3-0-6)
(Calculus and Analytic Geometry 2)
4092403 | uAaAad 2 (Calculus 2) 3(3-0-6)
4093404 | aun1sweeyRus (Differential Equations) 3(3-0-6)
4111101 | dnadd (Principles of Statistics) 3(3-0-6)
4113109 | adffien1539e (Statistics for Research) 3(2-2-5)
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AMANsANEIN 2

SRAIYN Fodn wuwNA
4091111 | adlaenansiugiu (Basic Mathematics ) 3(3-0-6)
4091112 AunAmERAUNISRnaula 3(3-0-6)

(Mathematics and Decision Making)
4091401 LABATARAZIIVIANAIATIEN 1 3(3-0-6)
(Calculus and Analytic Geometry 1)
4091403 whanaa 1(Calculus 1) 3(3-0-6)
4092401 LARASALALLIVIANAILATIZN 2 3(3-0-6)
(Calculus and Analytic Geometry 2)
4092403 whanaa 2 (Calculus 2) 3(3-0-6)
4092603 ARinPNansUsTENd (Applied Mathematics) 3(3-0-6)
4094421 WNaRavdmSUINEINTARLNILNDS 3(3-0-6)
(Numerical Method for Computer Science)
4111101 nananf (Principles of Statistics) 3(3-0-6)
4113109 adnLilon 3348 (Statistics for Research) 3(2-2-5)

4113310 a0nansnsue (Statisticsfor Public Health) 3(3-0-6)
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