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3.1.5.1 winilusiaivivesangas

01053111**

01053212*

01053213*

o~ ) ©

AUV

wanmImamalulagnsussquasian 3(3-0-6)
(Principles of Packaging Technology and Materials)

Ussi’auawﬁmmaﬁaﬂmsq UVIUWILLﬂSMﬁ’?ﬁ"UENﬂ’ﬁUﬁ’{! wilp anUAuay
NSHAMIANUALAITULUTTY NTFUIUNTUTTY NINAABUNNAITUITIY WUIAANTS
W uazwinnssunsussy nsidenmalulagnisussyivangaufvduan ns
IANINYULUTIUAINTT LTI

History and origin of packaging materials. Roles and functions of
packaging. Types, properties and production of packaging. Packaging processes.
Packaging testing. Concept of packaging development and innovation.
Selection of packaging technology for a product. Post-consumer packaging
management.
wiuazlangn1aniIsuseg 3(2-3-6)
(Glass and Metal Packaging)

Fideadeuanieu : 01053111

audRuaznismaaeuuiiazlangneinisussy Anudiusseninsandndan
fuvszansamnsldou mswdsuguuiauaslanenienisussy silauazsuuuures
Auzussauiuazlane nMsuszgndumuazlangnienisussy

Properties and testing of glass and metal packaging. Relationship
between material properties and application performance. Converting
technology of glass and matal packaging. Types and forms of glass and metal
packages. Application of glass and metal in packaging.

NITATENINNITUIT 3(2-3-6)
(Paper Packaging)
Jiicoadeunnten : 01053111

AuURALAZNNSNAADUNTEATHNIINITUTTY mit,ﬂﬁaugﬂﬂismwmamsmiq
N1IUITLYNANTEATYUATAITULUTIYNTEATYIUTZUUNITUITY NMITIVBRASHAILN
AMYULUTTINTLATBUALDIAUTENDU N15IANTATULUTTINTEA NSNS H Y

Properties and testing of paper packaging. Converting of paper
packaging. Application of papers and paper packages in packaging system.
Research and development of paper packages and components. Management

of paper packages after use.

*sg et
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01053231*

(1083511

01053313

afo. 2

AFINTIUNINITUTIY 2(2-0-4)

Usingnisailedsuesnaansuazenuiou ndnaunasnalar AL
NAMAATYDIMA NTPUIUNITUEN NMTUTLYNAGUNAFATARTUATIAUNARIAAT
NNTUTTY LﬂﬁL%d‘Wﬁﬂﬁ‘umﬂaaaaﬂﬁuasqmauﬁﬁ*ﬁuﬁumam‘sussﬁ;

Mass and heat transfer phenomena. Principal of mass and energy
balance. Fluid mechanics. Separation process. Applied thermodynamics and
kinetics in packaging. Physical-chemistry of colloid and surface properties in
packaging.
1@R8OUMIAINIUNITUTT 3(3-0-6)
(Flexible Packaging Materials)

Jiiseaeuniou : 01053111

yiln auUiniaell wagn1en neeianeausi N1sKaRLarnswUIIUTeTan
onsldnumanaluladnisussy

Types, chemical and physical properties of flexible materials.
Production and processing of materials for packaging technology application.
NORLUBINNNITUT | 3(3-0-6)
(Polymer in Packaging 1)

Jiigesdeuninen : 01053111

wiln Tassuuy wasminlanavemedwes nsduasisinediuosuay
sz sdianedwelswdu arudundn nsvasuwad wasnsdsuanwdu
WAIUDINDADT ﬁﬂ%’aﬁﬁmacﬁiaqquﬁmwaaummLLasm‘s;ﬂ?{auamwﬁuLLﬁa
woinssudanavesmednes mawdsuguveamedies uarasifiuuadmiuned
o3

Type, configuration, and molecular weight of polymers. Synthesis of
polymers and polymerization processes. Crystallinity, melting, and glass
transition of polymers. Factors affecting of melting and glass-transition
temperatures. Mechanical behavior of polymers. Deformation of polymers.

Additives for polymers.

*s1e3u e vy
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01053315

01053316

0105351

uaa. 2

mMsiesenidunil-Hdndvosian 3(2-3-6)
(Physico-Chemical Analysis of Materials)
Afifeaduusnaou : 01402311 wiiaiSauniauriy

nannskasIsmainivriesdussneumaaiivasldndvasnedines
Fuasiuaynedweitinmiisifestugnavniaunens nisligunsailu
mseiesizd msldiedadasinlvns fuuuing sazasaalasunlnniuuy
YDIMAT WaLNTIATIEaNUREINeINSTIaYaIWaALIDS

Principles and analytical methods of chemical and physical
compositions of synthetic polymers and biopolymers related to agro-
industry. Use of analytical instruments, gas chromatography, and liquid
chromatography and analysis of rheological properties of polymer.
ANPNARINOALDITININ 3(3-0-6)
(Biopolymer Science)

wras NsdLATIEAlaYNIsHARTeRWasTIN I wedlulnd wadilndlalne
wodudnanlseuarayius 819535uY1A uarwadluasiinwUsEnauMsLaLaaENe
F101MURINERNBITININ NSUTTLNANNEAIMNIIUYDINDE BTN m

Sources, synthesis, and production of biopolymers. Polypeptides,
polynucleotides, polysaccharides and its derivatives, natural rubbers, and
biopolymer composites. Biodegradation of biopolymers. Industrial
applications of biopolymers.
WOANBIN1INTUTIY I 3(2-3-6)
(Polymer in Packaging II)
Jfideadeunniou : 01053313

MIUTEYNANBAIIBINNINITUIIT MIHAULAZNTYNABUNIAYDINEAIDS
nIzUINNSIUgUNEAWS nssuaine1vesweduled warauiRidsmnuiou auld
Bana nsafniunstuniy audRiduaaraudivaniveanedies

Applications of polymers in packaging. Blending and compounding of
polymers. Converting process of polymers. Rheology of polymers. Thermal,

mechanical, barrier, optical, chemical properties of polymers.

*sne 39 UR T
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01053331**

01053351

01053352*

iyna. 2

NAFANSNITUTTY 3(2-3-6)
(Packaging Dynamics)
AiifeuIuuNIfou : 01053111

ANITINABNTUNTIEADATIVUVBIHAR MY NT BN TUBUTITIENIN
N1SNTYANLUALANTVUAY WORNSTUNINAAIANSUDINANALUUAL N Y ULUTIIEWIN
ASTUAS NSFIUNTULTINAVDINGDY N B IAZNITNARDUNIIANDEINBATY N3
n‘mmﬂl,i,asnﬁé{'uasL‘ﬁau‘uaaiwumwwssw%’amﬁmﬁm% ASPRALUULAY
WA anfuNITUNA NSNAABUANSIOULTDINIIULUTIVIEMINNS 1T

Hazardous environment to damage packaged products during
distribution and transportation. Dynamic behavior of products and packages
during transportation. Box compression strength. Theory and testing of free
fall drop, shock and vibration of product-package system. Design and
development of cushioning materials. Performance testing of packages during
application.

MNANNITOONWUUNINNITUITY 3(2-3-6)
(Principle of Packaging Design)

vufuasinAntunseenwuy msdnesdusznaudal msldgunseisvindin @
wazidnwslunsesnuuu Mseenuuues amaneuardydnual mMssanuuua il
ANNANNUSTDINANAUSNNUNITDONWUUNIVULUTTY

Theory and concept in design. Art composition arrangement.
Application of geometric forms, colors, and letters in design. Mark and
emblem design. Three dimension design. Relationships of product and
packaging design.

N1399NKUULATIATININITUITY 3(1-6-5)
(Structural Design of Packaging)

WANN5eNUUUTASIAS NN ITULUTIY NTIATIENLATIATINNITULUTI] N3
Wouwuulassainnivusussy ngldlusunsuneuinnes wann13veaAInfiuany
1m

Principle of packaging structural design. Packaging structural analysis.
Drawing of package’s structure using computer software. Principle of 3D

printing.

*s7g39 WU A L
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01053355

01053421

01053425

01053432**

afa. 2

N1990NWUUNTINNAMIUNTULUTTY 3(2-3-6)
(Graphic Design for Packages)
Syriiseuseusnney : 01053351

waAslumMsdanInUsznou mssenuuuddnuaiaismunensiuas
Msnwsdmsuaain Innensldd nseanuuunsiinldnauiumaseie i
msfinwuenaniui

Concept of illustration arrangement. Design of symbol trademark and
letters for labels. Psychology of using colors. Computer aided graphics design.
Field trip required.
N3V UgRAMNTININTS 3(2-3-6)
(Packaging in Food Industry)

nalnmsideudsgunmyese s n1sUssidiuergnisiivresems
AnuUaenfovasiandudaenis AudLRLSIEwINTEUI NMIUTIINY
AunmaIms silawasmsliinuresmaususslugnavnasuems

Food deterioration mechanism. Assessment of shelf life of food.
Safety of food contact materials. Relationship between packaging process
and food quality. Types and application of packaging in food industry.
N1SUTIIUALNTEIUHANHALNYAT 3(3-0-6)
(Packaging and Distribution of Agricultural Produce)

nsUftRvdsmsiiuisandanainens svuUNTEIBUaTNNIYUAY
MyuzusTuaznaluladnisussy NNSVAABULAENNTINADIANTILNITVUEN

Postharvest practices of agricultural produce. Distribution systems and
transportation. Packages and packaging technology in distribution systems.
Testing and simulation.
\n3osdnsdmiunsussy 3(3-0-6)
(Packaging Machinery)

silnvesdulsznaueiosdns wihiluasnalnnsihauveaniesdngmianis
Usiq mseenLULLarMsiEenAIesinstszuuSaTusiA Aednlusii uazueus
dwsunsldaunanisussy ssuusiuidamas sTUunsAIUANLAZNNINTINARBY
WATANT TN NIRRT NINIINISUTY

Types of machine components. Functions and working mechanisms of
packaging machines. Design and selection of automatic and semi-automatic
machines and robotics for packaging applications. Power generation systems.
Control and inspection systems. Maintenance techniques of packaging

machines.
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01053433**

01053434

01053441**

01053442**

uAa. 2
gunsaiuagnsianiunaluladnisussquasian 3(3-0-6)
(Instrument and Measurements in Packaging Technology and Materials)

wanuasgUnIaiuaymMsin gaunagil Anwusu n1slva wazszeu nsifieu
WNIPIUTRIGUNTAIMINTIA MIAIWIMMAYN1TUSEYNA

Principles of instrument and measurement. Temperature, pressure,
flow, and level. Calibration of measuring instruments. Calculation and
application.
wialuladnisuussulandagiu 3(3-0-6)
(Converting Technology for Bio-based Materials)
Jiidoadsuinen : 01053313

nMsuwdsgudantingussumfkas Tantigudunseisignssuiun
wdinsguaumsmemenw auiiuaznslinuiasiagiudauls nsiugy
%uawuﬁ’aq%aﬁwu

Processing of natural and synthetic bio-based materials by chemical
and physical processes. Properties and applications of modified bio-based
materials. Fabrication of bio-based materials product.
MTIATIBNNTEUIUNITUTIY 3(2-3-6)
(Packaging Process Analysis)
IfidieaSeuinneu : 01053111

TuneuveINTTUIUNITUIIY msigidumeulunsussy nstawn
NILUIUNITUITY MENMIIIULAENITATUANINTLUIUNITUITY

Packaging process steps. Analysis of packaging process. The
development of packaging process steps. Operating principles and control of
packaging process.
WRsFIULaEn I dounenITusIY 3(3-0-6)
(Standards and Regulations in Packaging)
Fyireaiounnow: 01053111

wasguaengsnleuishismasats msvuds Awindeu wavaan
Audrdmiunisussy wuufuRnalulssnundnnisusussy wesgruuasngsudo
dwsunurusTYRUan

Standards and regulations related to safety, transportation,
environment and product label of packaging. Good manufacturing practices in
packaging factory. Standards and regulation for retail packages.

#5702
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01053452 NN5DONIUULAENMUINITULUTTY 3(2-3-6)
(Package Design and Development)
Arfidesdsusnnan: 01053351
WaNMI9aNKUUIATIATINLAZNIINN NMIEBNIAANNNITUIIY MANMT
PONLUULATRAILNAIULUTT] N13eenuuULlaadisyaria Tadeiiiiuadents
ONKUUNITUTUTTY ﬂ’l'iElGﬂLLUUﬂ’i‘Uu%Uﬁf\lLﬁaﬂ']‘is"ilﬁaaﬂ
Principle of structural and graphic design. Material selection in
packaging. Principle of package design and development. Design for value
added. Factors affecting package design. Packaging design for exported
products.
01053453 NNSASAURUUNIYULUTTY 1(0-3-2)
(Package Prototype Construction)
ﬂ’]‘Sa"f’Nﬂ’I‘H‘Lisi‘u‘5‘3QG’TULLUUR]Wﬂ’?ﬂﬂﬂ"ldﬂ’li‘ljﬁqluﬁﬂwmxmuﬁﬁ g
yeaeugfuilnadaniruzussgsuluy dnsAnyiuenaniud
Package prototype construction form packaging materials in three
dimensions. Consumer test on package prototype. Field trip required.
01053459%  wginssuduslnadmsumsWauIn1vuL TSy 3(3-0-6)
(Consumers Behavior for Package Development)

ImmwazngAnssuduilaa nszuiumsdndulavesuilan wodnssunis

(3
= '

FOUAZNIIHUINGUAAIN NITHATIINGANITURUTINALAZNAYNSITINTAAAABANT
Wy Msiesginasmslideyansmanaiiewmuinvurussy
Consumer psychology and behaviour. Consumer decision-making
process. Buying behaviour and market segmentation. Consumer behavior
analysis and marketing strategies on package development. Analysis and
utilization of marketing information for packaging development.
01053461**  AISRUNAIYULUIITY 3(2-3-6)
(Package Printing)
Jfisesdeusnneu : 01053111
FEUUNSRNRAIYULUSTY NSTUINISADURLN NTrUIUMIAnUAmasRum
FEUUMSRUANITULUTIY NUVAIRLN nilnfiurilag TaanenisAuinIsusussy
Package printing system. Pre-press process. Prost-press decoration

process. Printing inks and printing materials for packages.

**518391UTUUTs
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Afa. 2

01053462  msfuvioeignuaznisiuiinanlens uuneurussy 3(3-0-6)
(Offset Lithography and Flexography on Packages)
wann1svesnIsuveannuarnsRuiwdnlens uun1vULUsIy N5
w3sufud Mafuiigaduas st sundsian wissiuiloushuuay
iwsosiviouusiu mswuvivulany nseavuarnatain msmuauAmaInly
nszuruMsLW finnsAnwiuenaniud

Principles of offset lithography and flexography on package. Prepress,
proofing and plate making, afterpress. Web fed printing machine and sheet-
fed printing machine. Printing on metal, paper and plastics. Quality control in
printing process. Field trip required.

01053471%  LASHIMARTUSEENANIINTUTIY 3(3-0-6)
(Applied Economics in Packaging)

MIUATILHRUNUNIAITUTTY NMTANRUNUSTUUNMIUSTY Aalina
IATFANARSUALHANTENUAUGAAMNTINNITUTIY NMTIATIINILIATYENAVEN
gMaAMNsIUNISUIY MsAnwaulululdvasiasanisnianmsussy

Cost analysis of packaging. Cost reduction of packaging system.
Economic indicators and impact on packaging industry. Economic analysis of
packaging industry. Feasibility study of packaging projects.

01053481**  Fnemansuaznaluladnisensdmsunisussy 3(2-3-6)
(Rubber Science and Technology for Packaging)

nswanlunsuUsguen Jaaludietulasnsasunsens  BaNaukayans
Bavgu MsfauUsmanaiivesss milinneilasainwesansdangu nsuszyne
d115UN1SUTIY

Mixing in rubber processing. Vulcanization and reinforcement of rubber.
Rubber blends and elastomers. Chemical modification of rubber. Structure
analysis of elastomers. Application for packaging.

01053483** @R 3udIMIUNITUIIY 3(2-3-6)
(Starch for Packaging)

WVAIUB3aNNSY wazn1sduasisianisy 3imsadnanisy ssdusenaunas
autRvesanisy Fmsiinmeiesdusznou waranRidanifivesanisy nsfnuys
ansy waznsliuszlevdananisydmsuianuazussyiue

Sources and synthesis of starches. Starch extraction methods.
Composition and properties of starches. Analytical methods of composition
and functional properties of starches. Starch modification and starch

utilization for materials and packaging.

**iﬁﬂ%ﬁﬂ%’UUgd
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01053490

01053491%**

01053492

01053493*

ima. 2

annaAny 6
(Cooperative Education)

msuftRauludnvazminnutinm aulasuiildfuneunne
AADATUNITINYINTILNURELUNAUD

On the job training as a temporary employee according to the
assigned project including report and presentation.
sLﬁUU%E’%%’aﬁung:mﬂiu'laﬁmwssq 1(1-0-2)
(Basic Research Methods in Packaging Technology)

wanuazszdeuisidemanaluladnisussy nmsmmuatym n1sasgums
3i nansingUsrasiasausAgu maiususadeys nsadauugeuay s
Annsiuazinuteya n1sldaiAdmiunside msilleusienu wasnisiaue
HAN13INY

Principles and methods in packaging technology research.
Identification of research problems. Formulation of research objectives and
hypotheses. Collection of data. Construction of questionnaire. Data analysis
and interpretation. Application of statistics for research. Report writing and
presentation.
Usraun1saldgndnnanaluladnisussy 1(0-3-2)
(Professisonal Experiences in Packaging Technology)

mahausuasaiueuszaumsaimstinaululsanugaaivnssulusezeu
Uiy ns msteneayszaunismsvhaumamaluladnisussy madeuvalssn

Presentation and discussion on industry training experience at
bacherlor’s degree level. Transfer of working experience in packaging
technology. Plant visit.
UftRnmsideiugumamealuladnisussy 2(0-6-3)
JiidieaSeuunniou : 01053491 wiaiSeuniousu
(Basic Research Laboratory in Packaging Technology)

U URmsdmivin 01053491 sufeuisideiugrumanaluladnisussy

Laboratory work for 01053491 Basic Research Methods in Packaging
Technology

*51e 39 ua vy
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01053496

01053497

01053498

uao. 2

Sosawgmamaluladimsussg 1-3
(Selected Topics in Packaging Technology)

Bouavnzmamaluladnsuse ussfudiygeg wdewdoullurazann
N13AN®I

Selected topics in packaging technology at the bachelor’s degree
level. Topics are subject to change each semester.
AU 1
(Seminar)

miﬁwLauau,a::aﬁﬂ'31aluﬁ’u%’aﬁmauhmamﬂTu‘[aﬁmsmiquazi‘a@ Tu
sEAUUTEYINS

Presentation and discussion in current interesting topics in packaging
and materials technology at the bachelor’s degree level.
UgymiiLeiy 1-3
(Special Problems)

msfnAuaTMamaAluladnisussyseiuUiyyns wazdsuseadou
I1897U

Study and research in packaging technology at the bachelor’s degree

level and complied into a written report.
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afnao. 2

3.1.5.2 sAvidusisivuenvdngas
01402311 Faupdl | 2(2-0-4)
(Biochemistry 1)
JrfidoaFeunnew: 01403221 w3 01403223 visal3sunionriu
\waduavasnUsynavveneaa Taswainsasmiiivesninlunsyuiunisma
Fuadluwed arsavarsTrineslaseadns audiniiivesandlulawsy Wsiu nsa
tnaon ane woulwel waslroulesl waznisussyna
Cells and cell components; structure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes; and
applications.
01402312 UjUAn %Al | 1(0-3-2)
(Laboratory in Biochemistry 1)
JiideaSeunniou: 01402301, 01402311 ySaSuundauiiu
UfRnsiesievuaztrimesanlnsinlawng nisdrasslasadrests
Tuanaaudinanienmuagiaiivasnsitesigidnluana fanssuoulel atia
1Asannns il
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of biomolecules,
enzyme activity, chromatography techniques.
01403111  iafivhly 4(3-0-8)
(General Chemistry)
arABLaYlATIATNBLRBN SEUUNIRRRN Wussiall URseail
ufia Yoauad veuds a1saraty guMWAAIARS FaunaAIAnSAL ANma
wil Bdnivslasiuasnisuansiadulessu ninuasiua aunaveslossy
Al
Atoms and atomic structures, periodic system, chemical
bonds, chemical reactions, gases, liquids, solids, solutions,
thermodynamics, chemical kinetics, chemical equilibria, electrolytes
and their ionization, acids and bases, ionic equilibria, electrochemistry.
01403112 iailvhlu mAUfURns 1(0-3-2)
(Laboratory in General Chemistry)
SeideuSounneu: 01403111 wiowdauiy
UATRnsdmsUIvn 01403111 iadivialy
Laboratory work for 01403111 General Chemistry.
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01403221

01403222

01403231

aufa. 2

WARBUNIY 4(4-0-8)
(Organic Chemistry)
JiideSeusnneu: 01403111 wse 01403115 wie 01403117

naununidunid nsdwumlssinnuesansussneudunss UiAseuad
wavnatnuesjiion ameslewnd indvevasuodunin lalnsasusy uoadaislas
wolsunAnlelnimiivau namianainues ssUssneudunidlngiinawninsa
In¥ audfuarujisenvosusanesed swas a1susenouiiuea woadles Alau n3n
dunid euusnIndunid ilunavarsusznevlulasiaudug afe msluloawse
ninadilu WWsAu uaznsnilingsn

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,
carbohydrates, amino acids, proteins and nucleic acids.
\iduvig maufurnis 1(0-3-2)
(Laboratory in Organic Chemistry)
Furiisieadunniou : 01403221 Wianseufu

Ujuanmsdmiuivn 01403221 wwiidunss

Laboratory work for 01403221 Organic Chemistry.
USunaimsizvimaadl 2(2-0-4)
(Chemical Quantitative Analysis)
Jiiseaeusnnou: 01403111 wie 01403115

VANMTUAZNITUIUNSTIUNITIATIEIMAT adffansTussdoudsinsen
nuiluUnedinsi miassilashvin mslesieilaenislnmsn msnnsa
nsn-wa nsbnnsalaamsidenznou mslnnsalaenisifearsidsdou nslnmsas
AoNd wé’ﬂm5ﬁ°u§ﬁuﬁuaaamn‘[wﬂw‘lmuw%'uuv@ﬂnﬁu

Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation titrations,

redox titrations, basic principles of absorption spectrophotometry.

39



yfa. 2

01403232  UjvRmsuSinaiesiziniaeil 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
JyAfpusEuNInew: 01403112 w3o 01403118 way 01403231 vivewiounu wio
01403233 wsonsoniiu
walauazsUfuRnaaesiiaT v iuTINMUmLAl
Techniques and experimental works in chemical quantitative analysis.
01403244 pilFalEndudnya 4(3-3-8)
(Fundamental Physical Chemistry)
JpfideuSeuniniou : 01403111 wis 01403115 uay 01417112 n3e 01417267
vanguuunamansyaall saunamaniuaznalnuasuisenail it
wazlfuAn1sneass
Principles of chemical thermodynamics, kinetics and mechanism of chemical
reactions, electrochemistry, and experiments.
01417111 WAARGE | 3(3-0-6)
(Calculus 1)
Afluavausioilos aywusvasileidulagmsusyand Adioyiusuay
msUszgna Ususuasnsusegns
Limits and continuity, derivatives and applications, differentials and
applications, integration and applications
01417112 wAAAGE |l 3(3-0-6)
(Calculus II)
Jfidpaseusnnou: 01417111
sadinanuiifeyiustion Usitusnanetu aunsSeeryiusyagu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
01419211  fadinewhly 3(3-0-6)
(General Microbiology)
Fyfiseasuumnrieu : 01424111
wanmne9aTaiven Yaunsdudnniieg laswainearaaiugns nsiasey
WAY IUMUBATL NMITAVIIANYNITUTLNANINITINYAT BIWIT GAAIUNTTY
Aawndeu MIANSITAUGVUAYAITUNNES
Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture,

food, industry, environment, public health and medical approach.
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01419214 qa‘iﬁwmﬁu_ﬁ_mmﬂﬂﬁﬂ’ﬁmi 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Srreaiuusnnau: 01419211 viowientu way 01424112
Uijuan1sdmiu 01419211
Laboratory for 01419211,
01420115  Wandeghedauy mAuuRns 1(0-3-2)
(Laboratory in Abridged Physics)
Syrfideafeuannou: 01420119 uiendeuiiu
UfURnsdmivinidndessiay
Laboratory for Abridged Physics.
01420119  Wandegnedauy 3(3-0-6)
(Abridged Physics)
namanigamwamanindu e liihada linszua wiwmén adu
wlmdnlwit was Wandyeluiioadu
Mechanics, thermodynamics, wave, sound, static electricity, current,
magnetic, electromagnetic wave, light, introduction to modern physics.
01422111 GIGRIE 3(3-0-6)
(Principles of Statistics)
LuALAREIRUInaan finsiunied dinAnan
frimmsnseane Mudsauuasnisuanuasauazduvesiiudsdy nsuanuaamni
W N15MANKITITS NISUANKIUNR N1TUINUAWNBENS afifoyuudmsulszyng
LAENUALADIUILYING mﬁmswﬁﬁayjammﬁ NNTIATIERANRUTUTIURUUN
g7 NMTIATIZENITARANDELTAFULU LY
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.
01424111  wan¥yinen 3(3-0-6)
(Principle of Biology)
Foluanavesdslitin lwaduasiuunuaddy WugmansuasdTauins Ay
vannvaneverindsiiiinlassadreuasutihfivesdniuaziy dnaineuasnginssy
Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,

ecology and behavior.
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dea. 2

01424112 F9inen nmadfianis 1(0-3-2)
(Laboratory in Biology)
Tpiireassuniou : 01424111 viaiSsunieuiu
Uftinsnslindsaganssmiwaduardrulsznoueuvadideriueaduay
nswdouiivetans wouluiuagwdailuddidin Wadefvuardaiipinsvenvad
LazmsulawadnsAURuSLaT NS TediiTina A A B YA inuay
fineIven
Laboratory for microscope, cell and comments, cell membrane and
transport, enzyme and bioenergetics, plant tissue and animal tissue, cell cycle

and cell division, reproductio

3.1.5.3 Sdnidusiadulvuins
01053302  wAluladnsussqemis 1(1-0-2)
AUEAYVBINITUTIRAMSURAAIMNTTUDINNT TEAUTTY WAYDINTIIENNS
LLUS';;ULLasm'sLﬁU%’ﬂmsiammﬂ%uuﬂaaamﬁ'ﬁmumﬁ WATNENNYBIIANUTTY
Janussuinmddmsugaaivnssiems
Importance of packaging for food industry. Packaging materials. Effects
of processing and storage condition on chemical and physical property

change of packaging materials. Novel packaging materials for food industry.
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