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01051111%* wanwalulagdinn 2(2Egyerenees

(Principles of Biotechnology)

veulnusnaluladdinin nIsvIUNEanmIaunalulad draim
swAvgamnTsy weluladTanmlumsudeg s walwladdinam Tuen
Hasmsguagunm maluladdinwlugeamnssunissdn 1sseusse AN
NAeTI0 W uianssunranalulagdinamg g3nauazlontaves
waluladfainw

Scope of biotechnology. Biotechnology production process in
industrial  scale production. Biotechnology in food production.
Biotechnology in medicine ang health care. Biotechnology in
manufacturing industry. Ethics. Biolaws. Innovation in Biotechnology.
Biotechnology business and its opportunities,
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TanTinmuaznaln
(Biological Materials and Their Mechanisms)
TniiFaadeuindey - 01402311
Imqa‘%’m‘w"mLﬂﬁLLasauﬂ’ﬁmaﬁaaﬁ'gmwﬁ'ﬁmmas’wé“zyoﬁaﬂsgmumi
Taammegeamngsy Tsiy vhna ully Lulfuuasdisiy mnfy grels uhe
Wduneusave wediwes nsagnnily Wind wagzansay
Chemical structure ang properties of biological materialk
important for industrial biological processes: protein, sugar, starch, fat
and oil, pectin, gum, essential oil, polymers, plant acids, pigments
and bitter substances.
i’aa%mwuaaﬂalﬂmﬂuﬁﬁ?ﬁms
(Laboratory in Biological Materials and Their Mechanisms)
Tniideaseundauty - 01051211
Ujiimsiiaenadostuin 01051211 JagThnmuaznaln
Laboratory practices related to 01051211 Biological Materials
and Their Mechanisms.
ﬂ"ﬁﬁgj'tmmsmwwmhaluﬁmﬂiimssmum'sma%'amw #
(Unit Operation in Biological Process Engineering |)
Tiiveadsuiriow: 01417112 waz 01420119
‘"fimﬂ'mjnsxwumsma%nmmﬁaqﬁu nseuaniasumng
INTIUNTVILMIMITIn N aunainauasaugandn oty namans
vosluaidoady namam%wmmi‘?mﬁmmzmsmzqﬂrﬂ"ﬂuimmm
NTLUIUNITNTIN N
Introduction of biological process engineering, basic calculation
of biological process engineering, basic mass and energy balances,
basic fluid mechanics, basic particle mechanics and their applications
in biological process engineering.
msU{‘]ﬁamimmwma’lu%mﬂﬁimnssmumime“ﬁumw [
(Unit Operation in Biological Process Engineering I1)
IidaaSeunnoy - 01051231
‘wé’nﬂWiﬁugﬂuwaemidwiaumm%‘au Aulsedvisnsarelouniny
Jou wﬁ‘nmsuaxmiﬁ'}mml,f'jaaﬁusuawmaﬂﬁma'ﬁaumm%auiu
IBVIUNMITINW eFsuanudsuniney NS935 Msawes
lad msvhaady MIUBenuTs MIsvve wagnnsyiugs
Basic principles of heat transfer, heat transfer coefficient,
principle and basic calculation of heat transfer units in bioprocessing:
heat exchanger, pasteurization, sterilization, chilling, freezing,
@vaporation, and drying.
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miﬂﬁﬁ“ﬁmsmwwwﬁaeﬂu?mmsuﬂismumimﬁamw MAUHURMS |

(Unit Operation in Biological Process Engineering Laboratory 1)

ToiideaSeundondy - 01051233
Uﬁﬂ’ﬁmﬁﬁaamﬂé’mmmsw%ﬁmw%’] 01051233 Ufjusnig

mwwzwu‘wluimnisunizmumimﬁamw I

Laboratory practices related to 01051233 Unit Operation in
Biological Process Engineering Il

izw"ﬁ'ammazﬁansimawé‘w‘%é
(Biological System and Activities of Microorganisms)
Tniidonuusnrey 101419211 uay 01419214
Fougine dnvaianny nwﬁ'ﬂumw%uasﬂmﬁuhmmaﬁw%é
gRAVNIsUTid Ay a'mﬂsamamaqmaﬁLLaxawsﬁ’uqnﬁsm szuutaulel
wiiii KasnauilAgdsiunseuaunsiant
Morphology, Characteristics, classification and growth of
important industrial microorganisms. Cell composition and genetic
material. Enzyme system, function and energy related to bioprocess,
ssw%‘amwLLaxﬁaﬂﬁu’umgﬁw%’é MAUZURNTS
(Laboratory in Biological System and Activities of Microorganisms)
TiiFeadundondy - 01051312
U URn siiaenndasiuden 01051312 syuvuiinmuasionssyyes
PunIgmaufing
Laboratory practices related to 01051312 Biological System and
Activities of Microorganism
Msudanatoyadwsutnmeluladdinm
(Data Interpretation for Biotechnologist)
MILATwiuazuUanadoys - “RULUUANELYSAl ueuwuudaluuen
YT WNUULULIRSAR Y WHLLU LSS s N19AAsIERNsaRnDLIT
Wi N5 zqﬂm"l‘ﬂﬂsu,ﬂiumqaﬁﬁlwumaﬁwumrﬂiﬂa@%amw
Data analysis and interpretation: completely randomized design,
randomized complete block design, Latin Square design, factorial
design. Multiple regression analysis. Application of statistic program
in biotechnology.

1(0-3-2)

3(3-0-6)

1(0-3-2)
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Lmﬂiuiag:ﬁ’;mw'luqmaﬂwﬂssuaﬁms
(Biotechnology in Food Industry)

NS¥UIUNI TN AT Y NITUIUNGRYBIe M TSN AT ady
koaneges nindunid asliniysq n3nozdily wasdanalolng nas
Usegndlusluledn msudnTusivieadide, MsuanashinumIuLayd
Laulﬁaﬁuazﬂ’rsmgqﬂﬁ mmﬁ%wﬁﬁﬁuazmiﬂizqﬂﬁ wialulagupautly
wagimna waﬁmaésssmﬂﬁuazmwsanﬁ fimsdnuiuanand

General fermentation process. Process for fermented foods,
alcoholic beverages, organic acid, flavours, amino acid and
nucleotides. Application of probiotic. Single cell protein production.
Sweeteners and colours  production. Enzymes and application.
Functional foods and application. Technology of starch and sugar.
Natural polymer and application. Field trip required.
wialulagFan milugnamnssuillailyamns
(Biotechnology in Non-food Industry)

Waimdsdinm nmyUiaveneuaziinge mslauselonivoady
ms*ﬁmjmq%qmw MSMILAUMSTIN M SoevihnsusuLazaandLie,
luanavieru ulumaluladdanm WORBSHINM gramnssuATIarans
RREMNTINOMNIINT gramnssuenuassEnduTiens gRaMNsTouas
NEay Insdnwiuenaauii

Biofuel. Waste and water treatment. Waste utilization.
Bioremediation. Biocontrol. Carbon footprint and green label.
Encapsulated molecules. Nanobiotechnology. Biopolymer. Solvent
indsutry. Animal feed industry. Rubber industry and rubber products.
Pulp and paper industry. Field trip required.

AINSIUATITINW

(Biochemical Engineering)

FonfideaSeuanreoy - 01419211
msﬂissgﬂﬁﬁvuﬁmmﬁmﬂﬁuuawé’ﬂmimqmﬁmmam‘

auNaMansveINnAuln nsadrndntog wazmslgansermsveg

ﬁ;ﬁw?eﬂumwﬁmmmﬁma%%LLassiaLﬁawaﬁsuumaé@mmasLﬁaém%"@

mslemanagnisniy MSUIBIN waznIsmvaNsTULSIMn

ﬁugﬂu NSEUIUMIUAIETh ﬁugﬂumiwﬁnwamaﬁﬁﬁ waaaNT uaz

-

WuiEeugImnssulunssuisnismiin fimsfnwusnaniud

Application of basic engineering and mathematical principles.
Kinetics of growth, product formation and substrate utilization in
batch and continuous Culture of free cell and immobilized cell
system. Aeration and agitation scale up and control of fermenter

system. Basic principles of downstream processing. Fundamental of

4(3-3-8)

4(3-3-8)

4(3-3-8)
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plant, animal and recombinant microbial cells in fermentation
process. Field trip required.

ﬂﬁUf}ﬂ'ﬁﬂ’]'ﬁtawwwﬁwTuammﬂiamum'ﬁma?f’amw I
(Unit Operation in Biological Process Engineering II1)
Tnidndsumniey - 01051231

ué‘fﬂm‘iﬁ’ugmﬁuadmi:haiauma waNNIsuaENsAUIMT s uTe
‘wu'qEJmm’waiaumaiuﬂssmumimﬁamw L MIBE MSNAY MIatade
vhazats mapady suaNURuUsyy wasnsmnudn

Basic principle of mass transfer, principles and basic calculation
of mass transfer units in bioprocessing: leaching, distillation, solvent
extraction, adsorption, ion exchange and crystallization.
m'iﬂg‘jﬂ‘aﬂmawwsmiwlu%aﬂﬁsuﬂssmumawﬁamwz}muf]ﬁ'ﬁmi I
(Unit Operation in Biological Process Engineering Laboratory i)
TrifonSeundauty - 01051335

Ui URnsiaenadasiuien 01051335 nsUfUAnsiany
whtldmnssunssuaunsmaianm |1

Laboratory Practices related to 01051335 Unit Operation in
Biological Process Engineering I,

%’3mﬁmae@ﬁuw?él,l,azﬂﬁmuau
(Microbial Biochemistry and Regulation)
Iidoaseusnay - 01051312
Fndruuaziouley m‘sLﬁauaawmﬁ'amwuaﬁﬁ%aﬁamiwﬁ
Wmandn msduaseidaauas %ﬁwmwﬁuimmqmae@ﬁuw%é
Imaa%wﬁLé‘maLLaxmifhmwuﬁLﬁma MIneAIiaLaEN1TWUaTIE NS
AIUANNSELILNSIUIU AT YB 9 unSY

Bioenergetics and enzymes. Biodegradation and biosynthesis
pathways.  Fermentation pathways.  Photosynthesis. Molecular
biology of microorganisms;  structure DNA and replication.
Transcription and translation, Microbial metabolism of regulation

2(2-0-4)

1(0-3-2)
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FVUNMIIUANALAMUAL A Aen A ugpamns SIS s
(Quality and Safety Control System in Fermentation Industry)
vzé“ﬂmsmuau@mmwLLaammﬂaamﬁmawﬁmﬁ’mﬂuqmmwm‘s‘m
n5uain 3::UUﬁﬂw%mmu@mmwﬁmqﬁmasméwﬁmﬁ seUUugil
Ty ssuuameililasuly Lagn) e itieadag
Principle of product quality and safety control in fermentation
industry. System for raw material and finished product control.
Requirement fundamental system, voluntary specific system and
related legislation.

asAnmINMIsANwlus U se
(Body of Knowledge from Overseas Studies)
mmﬁ‘l,uawwmﬂiu‘laE“u’amw’[.ussé’uu%zymﬂm? iilAname o
Seuluumimedesnsssma mMsWisuds e Andulunmunmueioe
WIS eRTAERNT
Knowledge in biotechnology at the bachelor’s degree level
taken in oversea universities. Credit equivalent according to Kasetsart
University regulation.
welulafidomasdanm
(Biofuel Technology)
ﬁﬁmaaL%mwﬁq%amwLtazﬂixmumi NINARLENIYDaTIA N
MIugnaatsngiuduiinna nasmin uarn1sndu nsudslulefiea
miaﬁ’masaaama%ﬂta%’uﬂ:':ﬁuﬁwLLasﬁwﬁu“[%lLé'a MIWIsEe Ay
wwdndmiunisuanluledieg lulafimuandsdosaarsuuulaly
paNTlaLLAYIINNISHenaUyArlat
Biofuel types and process. Bicethanol production; hydrolysis
of raw material into sugar, fermentation and distillation. Biodiesel
production; extraction and esterification of vegetable oil and used

oil. Microalgae cultivation for biodiesel production. Biomethane from
anaerobic digestors and landfills.

3(2-3-6)
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NSMIUALLAEIY MRS 0l
(Control and Instrumentation)
wé‘ﬂmwmm%"aaﬁaimﬁﬁwﬁ’@ Adlnm AR STy Usunsy
Uszyndifionissuan msa%’wmwai"lammmﬁmmam%maanszmums
‘Wﬁ'ﬂﬂ’li“ZJ’e]Qﬂ']'iﬂ’mﬂmwmﬁm‘[mgma'mﬂﬁm NIIATUANLUUTaUNSU
MSNAALER Y SYRIsELY WUURIVANLUY PID  wasnitesnuuy
ITUUAIUAY
Principle of important Measurements. Essential fundamental
mathematics. Application software for calculation. Mathematical
modeling of processes, Principle of process control in industries.
Feedback control, Stability analysis of systems. PID Controller and
controller design.
walulagnisuinems
(Food Fermentation Technology)
TniiFesSeunron - 01419211
wé’maaxmauizqﬂﬁqﬁw%‘eﬂumwﬁmmmwﬁ’ﬂ nadouay
wanfsiminedavesnsrurunsuth 3§¢§1Lﬁummaxm?aqﬁaﬂmmﬁgﬁ
waENsmuANAMN W InsAnwuenaaui
Principles and application of microorganisms in fermented
food production, starter cultures and fermented products, types of
fermentation process, operational procedures and processing
equipment and quality control. Field trip required.
IMNTIUNTEUILMSUSTH
(Fermentation Process Engineering)
mﬂiuiaS’Iw:u’mﬁmnssmadﬂszmumwﬁﬂuwﬁ’uqmmwnim
3mnswﬂixmumia%’wuazaawLﬁ@ﬂ%’uﬂ@qqmammsummﬁn
nM3Usggndnaminieadedunisineontuuyg wadfivuazdnd Iy
grd@mnIsumIminadelvl dnsdnwiuenanyi
Novel engineering technology of industrial fermentation
processes, metabolic engineering for improvement of fermentation
industry, application of recombinant microbial cell, plant and animal
cells in modern industrial fermentation. Field trip required.
wialuladioules
(Enzyme Technology)
wé’ﬂmswﬁmLaulszfm%aqmmwnﬁm‘[maqﬁw%’é nMIAndenyauvse
TR GERG b PRI Py P, wedanismisdss msvildeadun
Msann  nsuen wagn1svinliiusans nMsUsegndiaulellugnamnssy
WanNN1sm3oules] mfwﬁmmUaa@f;’m’lumsﬁwmgﬁmﬁULaulﬂﬁ Y
NsAnY BN LT
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Principle of industrial enzyme production by microoreanisms
selection of microorganisms, model of €nzyme synthesis, cultivation
technique, cell disruption, extraction, separation and purification
techniques. Application of enzyme in industry. Principle of enzyme
immobilized. Safety aspect in working with enzyme, Field trip
required.
Wugmansuazmelulaggann
(Genetics and Biotechnology )
Tidoaduumrey - 01051361

Augmansanamnssy nsvasulnslawanas ImnsIniugAans
Uﬁﬁ‘%mqﬂ‘[*w"*ziaa‘waﬁmmiml,asmm‘%’mé’wﬁ’uﬁﬁma Iwsunsafiandsn
Wuiinduarlusilesing MsEgninanems anamnssy wnng uay
Aauanday

Industrial genetics, protoplast fusion, genetic engineering, The
polymerase chain reaction and DNA seéquencing. Nucleic acid
probes.  Genomics and proteomics.  Application in agriculture,
industry, medicine and environment.
ﬁ’uqﬂnﬁm%ggamﬂiu‘[aﬁ%amwmﬂuﬁu"ﬁms
(Laboratory in Genetics and Biotechnology)
IniideaFountenty : 01051466

Uﬁﬁ’ﬁﬂﬁﬁaamﬂé’aqﬁu?momsmtﬁé WugAIansuas
welwladFanw

Laboratory  practices related to 01051466 Genetics  and
Biotechnology
mM3ganLuuMLvaluladdinin
(Biotechnology Design)

wé’ﬂmiaaﬂuu‘unismumﬂuqma’mniﬁm%mw AaNIaLaT WA 99
msaammuLﬂ?aaﬁa’luﬂﬁzmumimmﬁm msﬂmﬁuﬁmwméfunum'imﬁm

Principle of process design in biological industries, mass and
energy balance, design of equipment in  production process,
production cost estimation.
ui’mﬂﬁmmﬂamamaqiﬁwwmﬂ‘[uiaﬁ%‘amw
(Innovation and Business Opportunities in Biotechnology)

FUkUY msdmnag FUULAESEUIUNMTUTINS SR e Y e ety
wiAlulagTanm Uszmmmqsﬁaﬁt?’{mﬁmﬁULwﬂIu‘Eaﬁf‘ﬁamw’Luﬁai‘iﬁu
wazwallimgsiamalulagdrnmluayan

Type, management, system and process of innovation related
to biotechnology. Types of current biotechnology business and
future trends in biotechnology business.

3(3-0-6)

1(0-3-2)

3(1-6-5)

3(3-0-6)
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mMslivsdleminnueads
(Waste Utilization)

‘Mﬁ’nmmaznsaaﬁ%ﬁwamﬁaLLaaﬂuaqmﬁa’Lﬁmnkmuqmmwﬂﬁu
sldusslen] msimngasmesnsss3tsing 7 e dnsdnwiuen
S

Principle and process of industrial waste utilization, Various
process optimization, include factory visits.
weluladdnmarmsdng
(Feed Biotechnology)

23AUSENDY  autivnaaiiiang waglnduInisvesdiulseney
9115807 malulafomsdnisadinug, 9IMSEN T8RS a1vsdnTvsin
ﬂﬁU%’Uquammwmmsé’miﬁaamﬂ‘uiaLaénﬁ'w unumvaoules ans
Tusluledn u,aaw?luiaﬁﬂﬁﬁwaﬁiamsm%waaﬁ’mfi UATAMAINYBY
NARST A

Composition, physico-chemical and nutritional properties of
feed ingredients. Technology of pelleted feed, extruded feed and
fermented feed. Improvement of feed quality by bioactive
substances. Roles of €nzymes, probiotics and prebiotics effecting to
animal growth and product quality.
winlulaginsesiiuueanased
(Alcoholic Beverage Technology)

‘HﬁﬂLLasﬂ'i::munﬁwﬁml,ﬂ‘%'aa?{mi,aaﬂaaaﬁ NIMUALALN WY D
i nsvuIuns wasdndurdudse Inms@nvusnanud

Types and production processes of alcoholic beverages.
Quality control of raw material, processes and finished products.
Field trip required.
nmstnthideuasready
(Wastewater and Waste Treatment)

dnvziawzyoniuFe msﬁnﬂ’w&zwﬁwgﬁ Vil uazaReqi
wé’nﬂ'mﬁ'amaammq%mwmmmiﬁuw%’éﬁﬁmsﬁwﬁ’maﬂLﬁaﬁLﬂwam@a

Wastewater characteristics, primary and secondary and
tertiary treatment, principle of biodegradation of organic matter,
method used waste treatment.

3(2-3-6)

3(3-0-6)

3(2-3-6)
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ﬁaesawwmamﬂiu‘[aﬁ%‘qmw
(Selected Topics in Biotechnology)

Fosanwienanaluladdanm lusgiuUSggn
Wluwsiaznianisinm

Selected topics in biotechnology at the bachelor’s degree level,

Topics are subject to change each semester.
duuun

(Seminar)

ﬂ’]‘iﬁ’]LﬁuaLLaBaﬁﬂiﬁﬁiﬁ"J%}aﬁﬁﬂE’THH‘V]’N

wirlulaBdinwlusegy
USyeyeis

Presentation and discussion on current interesting topics in

biotechnology at the bachelor’s degree level.
Jaymfiay

(Special Problems)

ﬂﬁﬁﬂmﬁuﬂ%wmwﬂiﬂaﬁsﬁamwssﬁw%

YYWI waziSeuseadoy
Wuseay

Study and research in biotechnology at the bachelor’s degree
level and compile into a written report,

lassumamalulaginnmn
(Biotechnological Project)
Tnssnuiiraulaluueussig 9 voamaluladdinin

Project of practical interest in various fields of biotechnology.

V93 WdeiSeaBuuutal

1%
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MIREULUUIAINS Sy
(Engineering Drawing)

MsWeunIneeslsnsin NITEUAWALIIE M3l ULIALEZIN U A
a‘ = s - 1 I d' =Y = '
AAAAEDY MITgUN NN F9978 NMINNUAD WATANISITEUAINI A

mm%amwuu,amsﬂaaméaﬂLaa::ﬂm%augm'umsﬂszﬂaumsvﬁaul,mu%’
ABLWNIMBS e TDegy

wadansdeudidnysuasfiay ﬂm%augﬂmmmmﬁwi:qr #
u

Lettering techniques; applied geometry drawing; orthograph

@]

drawing; pictorial drawing; dimensioning and tolerancing; sectionz
view drawing; auxiliary views; development; sketching techniqgues;
detail and assembly drawing; introduction to computer-aided drawing
Uusnas3uadl |

i

(Laboratory in Biochemistry 1)
IideaSeunrey - 01402301 w38 01402301 we 01402311 wie
NIouY
UiRmsSesitovuasivinies aunnswlowms nssrasdlaseada;
v0e8lulana autfinismenmuaziafivesnslulamss LUsiu uavdne
NSENARLSULE LaEmMIRATIstiliana Anssueules wadalasyiln
ns
Laboratory in pH and buffer, spectrophotometry, biomolecular
modeling, physical and biochemical properties: and analysis  of|
biomolecules (carbohydrate, enzyme activity, DNA extraction,
chromatography techniques).
Al |
(Biochemistry | )
IidenSusnnay - 01403221 %59 01403223 wionouty
waduayasdUsEnauveuas lassainuasmifinenilunsyuiunis
stuailugad arsavanetwines Taseaiag auUiviiivesanslulawsy
WUsflu nsniedan ava wulwiuaslaoyles] uagnsuseyng
Cells and cell components; structure and functions of water in
cellular biochemical processes; buffer solution: structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes
and coenzymes; and applications.

3(2-3-6)

1(0-3-2)
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wilvialy

(General Chemistry)
pznaulLazlassadisaznay ILUUNTOOAN Nusziad] UfHAsHn

wll whig vaua) vesuds arsasany YUVRAMERT auNaAIandiAg asna

LAl ﬁaa“ﬂlmlasmagnﬁumﬂs‘i":l,ﬂulaeau nInuaziva augavaslosgy
GARThTY

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, thefmodynamics, chemical
kinetics, chemical equilibria, electrolytes and their ionizatiobnn, acids
and bases, ionic equilibria, electrochemistry.
UfURnsiasivinly
(Laboratory in General Chemistry)

oy =i

TFeaSsuNIney 01403111 viewiauiu wia 01403119 AN ouiy
UguRnsdmiuien 01403111 waiivialy %39 01403119 iadiyialy
dwiuIngmaninisunng
Laboratory work for 01403111 General Chemistry or 0140311
General Chemistry for Medical Sciences.
Wwildunsy
(Organic Chemistry)
Iniideassuniay: 01403111 w38 01403115 %30 01403117
NuINIuAlisunis MSTMUNYIELAMYBIa1SUsENna UTUNTE
Ui nuaiivaznalnussujasen awveslond waflvosarsuadunin
lalasensuou woadaiglas wolsuuinlalasarsuey nImlassanieves
asUszneudunidlae Bvnsanlysalnd audiuarufinsevesueansseg
8nes arsUsznauiluea wonilad Alay N8N ayusnIndunss a
ﬁuuasmwiznauluimmu'ﬁuf} afin aslulewnsn nsnewdly Tusiy was
nsnilamasn
Theories in  organic chemistry, classification of organic
compounds, chemical reactions and mechanisms, stereochemistry,
chemistry of aliphatic hydrocarbons, alkyl  halides, aromatic
hydrocarbons, structural determination of organic  compounds by
Spectroscopic methods, properties and reactions of alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives
of carboxylic acids, amines and other nitrogen compounds, lipids,
cabohydrates, amino acids, proteins and nucleic acids.

4(4-0-8)

1(0-3-2)

4(4-0-8)
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UUensiadiunss
(Laboratory in Organic Chemistry)
JnitFeudunrey: 01403221 wiewSoutu wia 01403123 v3ansouiy
UURnsdmiuien 01403221 ailsunds w30 01403123 4Ail
ounIdmIvAnenmansnnsunye
Laboratory work for 01403221 Organic Chemistry or 01403123
Organic Chemistry for Medical Sciences.
il Bsidndvdnya
(Fundamental Physical Chemistry)
Iiidesiounton 01403111 2 01403115 wag 01417112 wip
01417267
winguvnamaninwad aunamansuaznalnyesufsead
il wazUfiRnisvaaes

[ 5

Principles of chemical thermodynamics, kinetics and mechanism
of chemical reactions, electrochemistry, and experiments.
WARARGH |
(Calculus 1)

Alinuazaimsaiios oiusvesiaifuuaznsysegnd dndeaysing
“asmaUssgne Ususuaznisussyng

Limits and continuity, derivatives and application, differntials
and applications, integration and application
uaagad Il
(Calculus 1)

JvideaSeusndey - 01417111
\SIndlnEdln eyudees Usiusvanady Aumsidseyiusyagy
Space geometry, partial derivatives, multiple integrals,

elementary differential equations.

uaaada il

(Calculus I11)

TideaSeusnron 1 01417112
aunsuetius LnwesTuUIgd 3 5 Warfduronmes nNnesuAaAdA

uPaRAAYINTULYSHY

Infinite series, vectors in 3 dimensions, vector-valued functions,
vector calculus, calculus of variations.
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@I whly
(General Microbiology)
A idesSeuney : 01424111
VaNM99aT93nen Qaunsduiiaciig 7 lrssaivvewad WusnII
ﬂ’]'ﬁL’ﬂJSﬂJLLﬁuLJJLLViU@ﬂ“UJJ msawmmu ﬂ?‘iﬂ‘éu&[ﬂﬁmwﬂﬁm@ﬁii BIUNg
AnEMNITU ﬁGLL’Jﬂﬁ?ﬁJ mii‘l'iﬁ’]'ﬁﬁuﬂ“iJLLﬁuﬂ']‘ﬁLLWﬂEJ
Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism,
classifications,applications in agriculture, food, industry, environment
public health and medical approach.
%a%ﬁwmf’fumumﬂﬂﬁﬂ’ﬁmi
(Laboratory in Fundamental Microbiology)
’;‘mmmamaumﬂau 01419211 wsansaniy
Laboratory for 01419211,
Wandogndauvunauftinng
(Laboratory in Abridged Physics)
wwmau'ssmmnau 01420119 wSansousu
UjuRnsdmsuiviandesedaa
Laboratory for Abridged Physics.
Wandagedagy
(Abridged Physics)
NAMARS quuWaAIans Ady 13s Inhady IWinseua wimsn
ARuLIANTN wag Wandealuyiidaasiy
Mechanics, thermodynamlcs, wave, sound, static electricity,
current, magnétic, electromagnetic wave, light, introduction to
modern physics.
wanNaAD A
(Principles of Stat'stics)
LLlJ’JFi?WJJﬂﬁLﬂEJ’JﬂU’J‘U’]ﬁﬂﬂ W?’JF]GHLLVI'UW] mmmﬂma ﬁl?']ﬂﬂ'ﬁ
nIgae muﬂsauua”miuﬁmLLiNmmmaumwﬂmmwiam NITLINLAINT
U N15UINLsUee ATUINUIUNH ﬂ’}‘iLLQﬂLL‘N‘E]’J@EJ'N Gl AP RRP)
E‘I']‘M‘S‘U‘Lli?i‘mﬂSLﬁEJ’JLLa”ﬁaQ‘Ui $UINT ﬂ’ﬁ‘}miﬁ“wmauaﬁ'g']m NSATIZN
ATULUIUSIURU UM LREN mi’JLﬂ‘z’lvwnTmﬂﬂaalmmmmuma
Concept of statistics, measures of relative standing, measures of
center, measures of dispersion, random variables and their probability
distributions, binomial distribution, Poisson distribution, normal
distribution, sampling  distribution, statistical inference for one and
two populations, analysis of frequency data, one- -way analysis of
variance, simple linear regression analysis.
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WaNIINen

(Principles of Biology)

‘?J'JI?JLaﬂﬂ‘U@ﬁanI‘U'JW Lgaa ULaZlUUNUBATY WUSﬂﬁﬁﬂﬁLlea‘j
'J’Wllu']ﬂ']‘i ﬂ??NWﬁWﬂWﬁWUWEG”ﬂU'ﬂE’N&J‘?ﬂ@ Iﬁix‘l?ﬁ’]x‘iLLﬂu%U’WI“?JB\‘lﬁW’JLLGW

Wy U uagnginssy

Biomolecules of organisms, cell and metabolism, genetics and

evolution, species diversity, structure and function of animals and

plants, ecology and behavior.
FinenaUfuRng

(Laboratory for Biology)

fiug : 01424111 viaGuundenty

Ugummamﬂmaawammu Lﬂuaagaaymuﬂ'ﬁvﬂawmmaa oy

waa LLﬂvﬂ’]ﬁLﬂﬁ@UWU’eNa']‘i uleyl uasndsnuludedidsa Luawawml,a
dn TpInsveuwaduay NshULead ﬂ’]iﬁUWUﬁLLﬁvﬂ’]‘iL%'iiy?J’eNa\ﬁJ‘U?
AINUVEIN A DEI T wazllaeiven

Laboratory for microscope, cell and comments, cell membrane
and transport, enzyme and bioenergetics, plant tissue and anima

tissue, cell cycle and cell division, reproduction and biodevelopment,

species diversity and ecology.
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