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

UsgiRuagfiunvesanussy unuimuaswiniivesnisussy via audiuazng
HANTAALAZAYULUTIY NTBUIUNITUTTY MINAFBUNWNITUTTY WIAAMITRILILGE
winNgINNsUTTY Madenvalulagnisussyvimngaududua n1sdansneusussy
AN LEu

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.

01053121*  dnmalulagussydneiuvieunn 1(1-0-2)

01053212

(Future Packaging Technologist)

AMNTINOAFIMNTTNUTIVAUS UNUINVRIUTITA T buriaalegmauan wualily
QRAMNTTUUTIY AL UBUAR Uﬁﬁgﬁ’meﬁl,ﬁam'mé"ﬂﬁu AHRUIBLAZUINTFIY BNTTOUY
ilvesinmaluladussdusiounan

Overview of packaging industry. Role of packaging in value chain. Future
trends in packaging industry. Sustainable packaging. Laws and standards.
Competencies required for future packaging technologists.
uiuarlanen1ean1suss 3(2-3-6)

(Glass and Metal Packaging)
Anfidioaeusnio : 01053111

audRuazMImeaauliwaslanennsussy Anuduiusseninaulidian iy
Uszangamnisldnu msm?{augﬂLLf’i"JLLaxIammamwssq HALAEFULU UV
MyuzuIIiaslane Mavssgnduiuaslanennen1sussy

Properties and testing of glass and metal packaging. Relationship between
material properties and application performance. Converting technology of glass

= JIrnTuUR
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01053213

01053231%*

01053251

01053311

and matal packaging. Types and forms of glass and metal packages. Application of
glass and metal in packaging.

ATEATWNNAITUIT 3(2-3-6)
(Paper Packaging)

Iriideadeusnney ; 01053111

AUUALAENITVAFBUNTEATNINITUTTY ﬂ’l‘iL‘Uf’I‘IF_quﬂﬂimﬂ'mw}dﬂ’l'mi‘ii} n1%
UsEgnanTzasiarn v UL UTIINTeA1vluszuuNITUTIY N15IT8UAERRILIN1TUBUTTY
NIEATLALBIAUTENDY NITINNTTNITULUITINTTATBNAINTITY

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.

AFINTINNNATTUTTY 3(3-0-6)
(Engineering in Packaging)

MskUamiIenalmnTsy MsaeleuuIalaynuTay aunANIALASNEI
@UANEASNIN1TUSTY namandvesinanasyeauds auniivismnufeunasmauasy
i \nili3siAndvasnonaned wavautAfiuirlussuunsusT

Unit conversion in engineering. Mass and heat transfer. Mass and energy
balance. Packaging kinetics. Fluid and solid mechanics. Thermal properties and
phase transitions. Physical-chemistry of colloid and surface properties in packaging
systems.

UANN1T0BNLUUNNNTUTTY 3(2-3-6)
(Principle of Packaging Design)

nuuazinAniunseenkuy MideesdUsznauial msldsunsasviedn § uae
dhdnuslumssenuuu mssanuuurSemneuaedtydnyel MIsenuuuauiR prwduRUS
YDINANAUNAUNITIDNUUUAITULUSTY

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.
Jangeuiidmiunsussy 3(3-0-6)
(Flexible Packaging Materials)

Aiifeaduuannion : 01053111

vl audivnaell wasmeonmwesiangeui nsHAnuasMILUTUTes Tanuite
nsldaumanalulagnisussy

Types, chemical and physical properties of flexible materials. Production
and processing of materials for packaging technology application.

* eirUTulg
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01053313**

01053317

01053318*

01053331

WORUDININTUTT | 3(3-0-6)
(Polymer in Packaging I)
iiffoadeusntey : 01053111 uay 01403111

yiln Tasauuy wagdwinluanavesmediues nsduanevinediuasuas
nszuauAITNedimelsledy dnuuzianisvaanadined n1TUssyndneduedly
PRAMNTINUTTYIMY Taivunvesussydmeinatain asiiuussdmiunediues
auUAvesTannefiues

Type, configuration and molecular weight of polymers. Synthesis of
polymers and polymerization processes. Characteristics of polymers. Applications
of polymers in packaging industry. Specifications of plastic packaging. Additives for
polymers. Plastic material properties.

WoALEMMIUTT Il 3(2-3-6)
(Polymer in Packaging I1)
AnfidosSeusnnien : 01053313

lassafanll audinagn1suseyniuaamediiuesnansussy NSHaNLag
nsALNIIURYeEALNeS n‘szmuﬂﬁ‘?rugﬂwaﬁl,ma'i nsveaeuantRvawedines
ud audBifena audBadniunisdusin audfiBauas arudnmuiduseein s
WosuUsInet nMsvaaevanTRvesussyinet loun anuudaswesseslaniinuas
ARV UL IINABA

Chemical structure, properties, and applications of polymers in packaging.
Blending and compounding of polymers. Converting processes of polymers.
Properties testing of polymers. Oil and water resistance, mechanical, barrier and
optical properties. Package forming. Properties testing of packages. Seal strength
and compression strength.,

ANIMIUANAMNINNINNITUIIY 3(2-3-6)
(Quality Control in Packaging)

MIAIUANAMNNIAGAY TaRUTTY UTTRTasiUssLanlane una nssae uag
wanadn nsfmuAgAPIUANANNIN F3NMTMadey nMsUssyndldiniesiien1sadd ns
é’waﬁamm‘syugmmwnﬁuﬁLﬁ'mﬁm

Quality control of raw materials, packaging materials, metal, glass, paper,
and plastic packaging. Identification of quality control points. Testing methods.
Application of statistical tools. References to relevant industrial standards.
WAFMENINITUTTY 3(2-3-6)
(Packaging Dynamics)

AniidoaFeusnnien : 01053111
anmzIndeNdunTIEsanNEENEYDIERSUYINTIUNBULUTIVIENINNTS

NILYUALNITVUAL WORANTTUNNNAFNAATUVBINTNT WA NI YULUTIYTENTINT

YUA NMIFUNIUUTINAVBINGDY NUHUASNITNAABUNIANBENDATE MINTTUNNUEE

* s nlalvy
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01053352

01053361*

01053371

nsduasiiouvedssuunuuzsIINsoundndusl n1seonuuukariaunTan fu
NITUNN NMIVAFDUFNTIOULVBINVULUTTFIEMINNIS LT

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.
M990NLUUIATETINNNITUTTY 3(1-6-5)
(Structural Design of Packaging)

NENN1TOBNUUULATIATINNIBULUTTY NMTIATIBHLATIATINIVULUTIY M3
Weuwuulpsaaienmuzussy Inglilusunsurenfiame’ vinnsveansesfiuianudd

Principle of packaging structural design. Packaging structural analysis.
Drawing of package’s structure using computer software. Principle of 3D printing.
msfuiuarasniuunsmindmsunvusussy 3(2-3-6)
(Printing and Graphic Design for Packages)

JuniieaFeusnniou : 01053111 uay 01053251

wAslumsesnuuunsTiin n1sadreuusud n1seenuuunsiiniieguilangn
i msdarmsesnuuudmsunsfisniussying nisesnuuunsiinldreufinesds
SPUUNIANAAITULUTIY NTPUIUNSABURLN NTBUIUMIANUAUSIRUN NUndaRun
wilnfuiuasSagmiamsfininisugussy InsAnuuenanud

Graphic design concepts. Branding. Graphic design for modern consumers.
Design settings for packaging printing. Computer-aided graphic design. Packaging
printing systems. Pre-press processes. Post-press finishing processes. Post-press.
Printing inks and materials for packaging. Field trips required.

MsusIitem iy 3(3-0-6)
(Packaging for Sustainability)

MsWaeg g sdu Wi Adidu ssuuimsughansuiey vale
gUnulugramnssuussyAas ussydasidedu nmadenvdnianussydus s
sonuuulanislday nsvvrumswdnussiust wedwesdinmuaznedieiides
aangldmaiann mevszdiumaoningingdin msaamsld msldduasmssludause
finust Ussytausifelmsugiavauiou npmneuazngsudeu nsdne

Sustainable development. Sustainable development goals. Circular
economy. Supply chain in packaging industry. Sustainable packaging. Packaging
material selection. Functional design. Packaging manufacturing process.
Biopolymers and biodegradable polymers. Life cycle assessment. Reduce, reuse
and recycling of packaging. Packaging for circular economy. Legislation and
regulatory. Case studies.

* s nUnlny
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01053372**

01053381**

01053390*

01053395*

01053396*

LATEEAMAnTUTEENANIINTUTIY 3(3-0-6)
(Applied Economics in Packaging)

NMsRATIERUUIllLLeYA1ILATEEAVRIRAAMNTINNISUTSY ABTiniamsy
ANARTULATNANTENUAUGRAIMNTINNITUTIY HUUTIABINING TN IUAZUNUNITAAIN
dMSUGRAMNTIUAITUTIY] MTUATIBIRUNULAYAITARAUYUTYUUNITUTTY

Trends and economic condition analysis of packaging industry. Economic
indicators and impact on packaging industry. Business model and business plan for
packaging industry. Cost analysis and cost reduction of packaging systems.
Wemansuazinalulanisensdmiunsussy 3(3-0-6)
(Rubber Science and Technology for Packaging)

e v10e19AeNUNA NSWUTFUEN MsAIgUMBAUEY MSESULIIIBRNS
LwihAuaEMINEANEnd e n1svaaaUNAnTueieng

Theory and principles of rubber compounding. Rubber processing. Sulfur
vulcanization. Carbon black reinforcement and rubber product manufacturing.
Rubber product testing.
NSRTELUAMUNTDUEANATANYA 1(1-0-2)
(Cooperative Education Preparation)

nANNS WAn uaznsrUILNsYesEniafinw sudeudedsiuiinades aaug
fusuuszmafialunisadnsmnuedn armdfuglunsufoinu MsdeasLazayLY
duius nsWawyadnaiw seuunisuimsaaunmlugniudsenaunis waidans
diaue N liBusIenuy

Principles, concepts and processes of cooperative education, Related rules
and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.
Personality development. Quality management system in workplace. Presentations
techniques. Report writing.
nsAnwIlusngUsyme 1-6
(Study Abroad)

nsdeuiuasiaunnaueainseiniamedouioulusinedosisUsema
mMaeufssheinduldmunasivewmingdoinunseans

Learning and self-development from courses taken in overseas universities.
Credit equivalence according to Kasetsart University regulation.
aafANNIINMIAnuluseUseing 1-15
(Body of Knowledge from Overseas Studies)

aufluarvinaluladnisussglussiuuiggnd Addnamedouiouly
U1 Tnerd gn 1Useine nasmeuiA sy lefatd uluntuinueives
UMIAIVERENENIAIERS

* s Unlul
** JeamUiulge
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01053411**

01053421

01053422

01053423

Knowledge in packaging technology at the bachelor’s degree level taken in
overseas universities. Credit equivalent according to Kasetsart University regulation.
WoRNRITINMUAENAEANTINNN1INITUTTY 3(3-0-6)
(Biopolymers and Bioplastics in Packaging)

wnae MsduATITilaznIsHannedwesTIn LAz NaERnTIN W woRdnmlin
Lavouius wedlulng e19eTsund wedeamesunnaaiglinndiniw wedwesuay
wanaAnBanmieseneu Msumnaaten TN INLeENTUSEYNANIQARINNTTUYDY
oo INMUaEHAERNTIAN

Sources, synthesis and production of biopolymers and bioplastics.
Polysaccharides and derivatives. Polypeptides. Natural rubber. Biodegradable
polyesters. Biopolymer and bioplastic composites. Biodegradation and industrial
applications of biopolymers and bioplastics.

M3UsTTiugRamnIINeIMNg 3(2-3-6)
(Packaging in Food Industry)

nalnmsidendsnunmyeiemis msvsaifiuengninfureseims Ay
UnensgvesTandudanivig anuduiusseninnssuiunsussyivauniwemns sia
warMsldauveInIBurUTIlugRa NI INeIMIS

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.

NNFUTIIUUUAUSA 3(3-0-6)
(Srmart Packaging)

TN IMNUTEIRMARTURINITUTIILULALTA NENNTTUTIRUUUAINTA
Taaunin mﬂﬁﬂﬂﬁ'ﬂﬂﬁmgﬂ’fﬂamﬁmwiiquLUUﬁm%ﬁ n5UsEYnAlugnaIng sy
ﬂ’W‘a'Ui‘S'i}'E)'l‘W]‘iLLﬁ&ﬂd‘i"mﬁ%J

Historical evolution of smart packaging. Principle of smart packaging. Smart
materials. Converting techniques of smart packaging materials. Applications in food
and beverage packaging industry.
MSUTIMALRUNTAINNNITUNNE 3(3-0-6)
(Pharmaceutical and Medical Device Packaging)

gREMNSINgUasUNIAINIeNSLINE nanlunsWa wageanuuuUs TN
ddusuavagunsalmemsunnd ngynefifendes awaenndeseussg s use
nsmiogliuasussyiusiifensvudsdmiundnsnsion vssyfusidmiunmsuims
g UssItasidmiueflivimasaidon nizuaunsusIqUaseidouasnns
VREBUUTIIUY ssAUsEneumMaaiuaginsiaieendin mssenwuuusgiudieniag
Tdduuundinanans

De e

Pharmaceutical and medical device industry. Principles of packaging
development for drugs and medical devices. Regulation and legislation. Packaging

* e Tul
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01053425

01053433

01053441

compliances. Secondary and transportation packaging for pharmaceutical product.
Packaging for healthcare service. Packaging for parenteral drug delivery.
Sterilization technique and package testing. Chemical structure of tablet medicine.
Mathematical modeling for pharmaceutical packaging.
N1SUTTUAYNTEUHARHALN AT 3(3-0-6)
(Packaging and Distribution of Agricultural Produce)

nsUfURvdsnsAuieInannanyns TPUUNTEAUUBYNITUUAINITULUTTY
wazwAlulaBnisussy MmadeuLaznIITIaeE@NTIENITULE

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

Lﬂ%aﬂﬂai’mLLaSLwﬁﬁﬂmﬁﬂuisuumami‘Uﬁﬁ; TTUUMUIEIALAZ ALY
vy fenssuunsnan nMsinaudfvesianusseiuet n1sUsediuszuudln wazses
fa nsldmadalasuilvnsifidmiumsinsgilunsdu msfmbninluanadelas
wlnasfikuuiaamesiiodu nisidenldinioile nisulanadayauazaralliviven
veen7in nMsUssgndldlugramnssuussydu

Measurement instruments and measurement techniques in packaging
systems. Measuring unit systems and unit conversion. Process flow diagrams.
Measurement of packaging material properties. Evaluation of closures and seal
system. Application of chromatographic techniques for migration analysis.
Molecular weight determination using gel permeation chromatography. Instrument
selection. Data interpretation. Measurement uncertainty. Applications in packaging
industry.
MTUATIERNTEUIUNITUTTY 3(2-3-6)
(Packaging Process Analysis)
IiideuSeunineu : 01053111

ﬁumaummﬂwmumiusm mi"z‘miwﬁ’ﬁgumaulumwﬁq N1TWRIUN
NITUIUNITUTTY MANMISVINUAZAIAIVANNTELIUNTUTST 1ATsdnInadnlusi
NNNITUITY

Packaging process steps. Analysis of packaging process. Development of
packaging process. Operating principles and control of packaging process.
Automatic packaging machinery.

* gredyiulse

28



01053442

01053452

01053459

01053482*

NINTFIUUAENY T TUNINTUTTY 3(3-0-6)
(Standards and Regulations in Packaging)
InidesFeuniou: 01053111

wesgrukasngsedouindsnuaendy msvuds Awndey wazaandudi
dmFumsussy wUfuRiAlulsanundansususy smspusasngzdeudmiu
MYUTUTIYAIUEN

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.
nsRILINISUSSYd WA U BuSuas AT ad1e1 3(2-3-6)
(Packaging Development for Fast Moving Consumer Goods and Cosmetics)

luagsia uinnssuuuuladmsumsimunnisussgdudmyudswsuay
\n3esdans Feyadumesuasnszuruntseenuuy nsvasadussdulsuuluuua
159091959 MavedevussAusivasnguuedmivnauisuiuaziag eadiens
ngiAne

Business model. Open innovation for packaging development in fast
moving consumer goods and cosmetics. Specification and design process. Pilot and
plant trial. Package testing and legislation for fast moving consumer goods and
cosmetics. Case study.
woPnssuguslaadmiunsiaun1gueussy 3(3-0-6)
(Consumers Behavior for Package Development)

Inmeuasnginssuduslan nszurumsdndulavesiuilne nginssunisde
waynsuanguaa1e  MATIsYingAnssuiusinauaznagnsiBainmnainnenis
arurusTy Meseiuarmslifeyansemafieimunnivususn

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.
waluladansindouunazansdafianienisussy 3(3-0-6)
(Coating and Adhesive Technology in Packaging)

InfidiosFeunneu: 01053111

9iln audRvimenwiazieiivesasinfioukazansBafin nsdunszvansindiou
wazansin@a nalnn1sdn@a wallenisiafieu usemsilldlugeanunssumemsussy

Types, physical and chemical properties of coating and adhesive materials.
Synthesis of coatings and adhesives. Adhesion mechanism. Coating techniques.
Applications in packaging industry.

* e ndalvl
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01053490

01053491

01053493

01053496

01053497

01053498

aunafnm 6
(Cooperative Education)

mMsuftRamiludnuaeninnuiaag aulassauildfuteumng saenaums
Ivisenulaziaue

On the job training as a temporary employee according to the assigned
project including report and presentation.
seileuisideiugrumanalulaBnsussy 1(1-0-2)
(Basic Research Methods in Packaging Technology)

wanuayssideuisiTemanaluladnisussy msfmuaiigny M1599gUnTIde
mssainguIzasAlaauLRgIy msifiusundeya msasuuvaeuay Msieszi
wagFinuteya msldaidhniunside madsuseny uagmsiauenan iy

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.
UfTRmsAfeugumemeluladnmsuss 2(0-6-3)
IiidesFeusnnou : 01053491 vidpiFuundeuiu
(Basic Research Laboratory in Packaging Technology)

UFTRmsdmIUIn 01053491 seilieuiBideiugumaneluladnisussy

Laboratory work for 01053491 Basic Research Methods in Packaging
Technology
L%OﬁLQW’W:’/V}NWIﬂIuIﬁgﬂ’]’iU‘i‘iQ 1-3
(Selected Topics in Packaging Technology)

Fouawzmanaluladnisussy lussduuigeynd wadeadsuluusaznie
N3FnWN

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

maausuazeiueluideriunaulamanalulaBnisussuasfan Tusseu
USees

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

mefnwduaimamelulansusigseiuliyyes wesiseuseadeudy
318974
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01053499*

01053302

01403111

01403112

Study and research in packaging technology at the bachelor’s degree
level and complied into a written report.
N1IRATY 2
(Practicum)

nsRnamzmuelulagnsussy

Specific practicum in packaging technology.

- SIS
wAlulagnsussge g 1(1-0-2)
(Food Packaging Technology)

ANNAIARYTBINTUTIYPEMIURAEMNTTUIMNT TARUTIY NAVRINIENITUUS
suuazmatiusnwsensilasuniasandiniaad wasnenmussiaqussy Januseq
yinlnidwmivanavnssuenms

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.

a a o o ar
3.5.2 eAmndusiidivuanudngns

wniivialy 3(3-0-6)
(General Chemistry)

prmpNuarlATIaTIeENeN SYUUNIoaRn Wussed UjAseadl uiaveunad
Yaeuds a1savate savarmans saunarmaniiall aunawell Bidninsladuaznisuands
Wuleosu nsauasiug aunavedlosou

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. lonic
equilibria.
UftRAnaedivily 1(0-3-2)
(Laboratory in General Chemistry)
JfifeaFounnnow: 01403111vionieuiiu 01403119 iewdousu 01403155 wie

iUy

UfUAnsdmuIen 01403111 1ailaly wie 01403119 il e udmiy
Ineemansuszynd vide 01403155 ivhludwmiuiadignamnssy

Laboratory work for 01403111 General Chemistry or 01403119 Introductory
Chemistry for Applied Sciences or 01403155 General Chemistry for Industrial
Chemistry.

= 5emUTulge
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01403221

01403222

01403231

CHRDYER] 3(4-0-8)
(Organic Chemistry)
Fndidoadounnnou: 01403111 wio 01403115 wie 01403117 13e 01403119
numuaiidunid msduunussanvesaisusenaudunid Ujisenadluas
nalnveaufjisen amedlowd autRuazufisevesasuedundnlelasasueu weaa
wglad welsuninlelpsmsueu weanesed Bies arsusznauiiuea ueadles Al Nsn
ounsd eyusnIndunid wazleflu auvfvesdfia A1slulainsm nsneviilu Tusiu uas
ninthAfdn Msmlaseaievesasusenaudunsdinedsmeauninsalnd
Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions of
aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, alcohols, ethers,
phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids and amines. Properties of lipids, carbohydrates, amino acids,
proteins and nucleic acids. Structural determination of organic compounds by
spectroscopic methods.
UURnsnaumid 1(0-3-2)
(Laboratory in Organic Chemistry)
AnfifesFeundey : 01403221 vidondoufiu vie 01403123 viiewdoutu
UUAnsamivien 01403221 1adBunid wio 01403123 wnddunidainiu
IemERINITUNNY
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.
UTnadiAsziniaad 2(2-0-4)
(Chemical Quantitative Analysis)
JuniideaFeuantou: 01403111 wia 01403115 wip 01403117 ve 01403119 %de
01403152 %39 01403155
NANMSKaENTEUIUNITIUAITIATIwIMILAT adRd1anslussideuifimssv
nguludinadinged nsieseilaetmidn msliaseilaensininie nslnnse
nsa-wa nislmmsalaenisiinegneu nslmmsalaenisiinaisidedou nslninsn3
AoNd wé’ﬂmiﬁugwmamﬂﬂiwiiﬂmtuw%‘LLUU@mﬂﬁu
Principles and processes in chemical analysis. Statistics in analytical
methods. Theories in quantitative analysis. Gravimetric analysis. Titrimetric analysis.
Acid-base ftitrations. Precipitation titrations. Complexation titrations. Redox
titrations. Basic principles of absorption spectrophotometry.
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01403232

01403244

01417111

01417112

01419211

YuRmsUsnadnszvimaai 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Fnfidieaounnnou: 01403112 wie 01403118 waw 01403231 wiendeury

MU iRnsmaesujinssumadanisiinneiidaiiinu msldiaiowm
dmiun19inseiidaliuns mswieuansavaieninggiu nsknmsanse -wua n1s
Inwsawuumsiiangnau nsinwmsmdesdou mslnsninend uaznsiAsIeiida
Ysnalesldivadindansilailemn-330a

Laboratory practice in quantitative analytical techniques. The use of
volumetric glassware. Preparation of standard solutions. Acid-base titration.
Precipitation titration. Complexometric titration. Redox titrations. UV-Vis analysis for
quantitative analysis.
il BeEnduanya 4(3-3-8)
(Fundamental Physical Chemistry)
ﬁmﬁﬁaaﬁaumﬁau - 01403111 %39 01403115 %38 01403119 %3 01403155

wanguvnamansmuadl aunamansuaznalnuesuisenadl waflluda i
wanmsmaeiiBidndluuszenalunmsfinwvesaadefiminig

Principles of chemical thermodynamics. Kinetics and mechanisms of
chemical reactions. Electrochemistry. Apply physical chemistry principles in
experimental studies.
wAaRGd | 3(3-0-6)
(Calculus 1)

aflnuasausieiiles eyifusuesileddunaznisuszynd Adseyiusuagnns
Uszgnel Usiusuasnisussgnd

Limits and continuity. Derivatives and applications. Differentials and
applications. Integration and applications.
WARAAE Il 3(3-0-6)
(Calculus 1)
AnfidoaSeusniew: 01417111

isndnenuiii eyiuston Uiiusvanedy aunadeeyiusyagu

Space geometry. Partial derivatives. Multiple integrals. Elementary
differential equations
@idrinewhly 3(3-0-6)
(General Microbiology)
JiFeaSeusniey : 01424111

AN 49aTInen vilavesgiunid laseasnweueadiugnIsunIsasgyuasiy
wnuedfy msdanuiavy MsUsEEnINsINYRs 91Ms aeEMnTTY Asunden Mg
AN51TUEY LALMTUNNE
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01419214

01420115

01420119

01422111

01424111

Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification. Applications in agriculture, food,
industry, environment, public health and medical approach.

@I UgIUNAUF RS 1(0-3-2)
(Laboratory in Fundamental Microbiology)
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WeFouvdnuasufiRnsdmiuainineniily waiinduwadeniegadnine
oy

Learning of methodologies of fundamental microbiology and practicing
basic laboratory techniques.

Handoensdaalnmaufiminis 1(0-3-2)
(Laboratory in Abridged Physics)
Infideassusnnou: 01420119 Wiendeuu

UfURMsdwmiudvandesredaay

Laboratory for Abridged Physics.

Handoesday 3(3-0-6)
(Abridged Physics)

namans govwarans aay e Iuiade Infnssua udindn adu
wsimdnlidn was Mandgalmidoiy

Mechanics, thermodynamics, wave, sound, static electricity, current,
magnetic, electromagnetic wave, light, introduction to modern physics.

VLIGAE 3(3-0-6)
(Principles of Statistics)

wnmEAaReauaRfeans Arindumisiifs myiReinans mynsnszae
ANUzLdy AanUsguuazn1sLaniaennd19ndy Nswantamiuig n1suan
waelaee NMsuanuatInd MsuanuatAITIeE | MIByNUEElAd T Ul sEYINTIAeY
LavaeslszrInT Msliasieidayadiuunlssian MsIATIEIANNKUTUTIUNILGED
MIBATITINMIINNDLLTLEUDEI

Concept of statistics. Measure of location. Measure of center. Measure of
dispersion. Probability. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distributions. Statistical inference for one and two populations. Analysis of
categorical data. One-way analysis of variance. Simple linear regression analysis
NANTIING 3(3-0-6)
(Principle of Biology)

Fluanavosdeidin wwad uaziwunueddy Wuseans wagdfauins any
vannvaevesindsdidin lessadrauas wihiivesdniuasfiy Suriveuaznginssy
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Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and
behavior.

01424112 FIVngrnAufuRnIg 1(0-3-2)
(Laboratory in Biology)
Tiideaiouinnien 01424111 vieiSundouiu

UftRn1smsldndeaqanssm waduasdudsenoureswad Worueaduay
nsindeufivesansiouleliaswdanludsdin idaifefvuszdnd Ygdnsveseaduas
nsudaged msduiuguasmsniguesddldin anumainuatgvesdedite uay
dnAinen

Laboratory for microscope, cell and components, cell membrane and
transport, enzyme and bioenergetics, plant tissue and animal tissue, cell cycle and
cell division, reproduction and development, species diversity and ecology.
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Graphic design concepts. Branding. Graphic design for modern consumers. Design settings for

packaging printing. Computer-aided graphic design. Packaging printing systems. Pre-press processes. Post-
press finishing processes. Post-press. Printing inks and materials for packaging. Field trips required.
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Principles, concepts and processes of cooperative education, Related rules and
regulations. Basic knowledge and techniques in job application. Basic knowledge and technigues
in working. Communication and human relations. Personality development. Quality management
system in workplace. Presentations techniques. Report writing.
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Learning and self-development from courses taken in overseas universities. Credit equivalence

according to Kasetsart University regulation.
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Knowledee in packaging technology at the bachelor’s degree level taken in overseas

universities. Credit equivalent according to Kasetsart University regulation.
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Types, physical and chemical properties of coating and adhesive materials. Synthesis of coatings
and adhesives. Adhesion mechanism. Coating techniques. Applications in packaging industry.
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Specific practicum in packaging technology.
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Packaging evolution, Packaging
technology in everyday life. Novel packaging
for industry. Packaging and economy.
Packaging for environment. Cultural
packaging.

Ussiusluauan ussiusiitarudst
NOMUIBUALLINTEIY ANTInUERaliunein
wialulagussafausiauan

Overview of packaging industry. Role
of packaging in value chain. Future trends in
packaging industry. Sustainable packaging.
Laws and standards. Competencies required
for future packaging technologists.
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properties in packaging.
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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
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Unit conversion in  engineering.
Mass and heat transfer. Mass and energy
balance. Packaging kinetics. Fluid and
solid mechanics. Thermal properties
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