3.1.5 A185Un8s18397

&N an. mgam'l%msﬂs:zg:uﬂ‘sa'n...........,...............

A o o . V5D T ALK O
Wadwii.. 20907 25h

tesgssenl senssnsnnanse

3.1.5.1 swAvilusiaivivemangns

04151131

04151211

04151212

Werdansuazmaluladniseadesy 1(1-0-2)
(Introduction to Food Science and Technology)

Uadunun1muesomis n1sdenidoveomsuasndnnisnueLeImig
HARnSuTomMITUsELANANGY

Food quality factors, food spoilage and principles of food

preservations, various types of food products.

Yadiannng 3(2-3-6)
(Food Biochemistry)
Yiideaieuaniou: 04201301

99AUTENOUMIALANYDI91M1S dudRninAiinign a1 e e
a3dUsznavluomis madsuwlamaniivasiativetomsseninenisuls
JUuauiusnw audfvesansduusaems

Chemical composition of foods, physico-chemical and functional
properties of food components, chemical and biochemical changes of

food during processing and storage, properties of food additives.

2MsuazlnvuInig 2(2-0-4)
(Food and Nutrition)
4159 MNIUATANAMITATUINGG N15VINAITEIMSUALDINITVDSTSA AL
dosnsasemsuasndsiu lavudvn mstssidiumaunmmistavunnig
Nutrient and nutritive value, nutrient deficiency and symptoms,

nutrient and energy requirement, diet therapy, nutrient quality evaluation.
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04151231*

04151232

04151233

04151241

* 13 nUalug

dauwau‘lunizuaummﬂsgﬂmms 2(1-3-4)
(Ingredients in Food Processing)

n1sdanteingRvuasnstidiunen Yagidavu th anslfenuvu arsus
mdunse nde ansiuiiu astude aslindusa avsSundusa aslvs
wuleyl a1sBilaTlions anslimuns lunssuumsudsglons

Raw materials handling and uses of ingredients, additives, water,
sweeteners, acidulants, salts, antioxidants, preservatives, flavoring agents,
flavor enhancers, coloring agents, enzymes, emulsifiers, stabilizers in food

processing.

nszurUnsHUIzUeIuNIT 3(3-0-6)
(Food Processing)

w%”ﬂmiu,azm?aqiammssmummﬂagﬂawm NTEUIUMTUUTIUAIEY
Arwseu nisifunueniigamglisn nisviwiaasnsilifidudu nrswaunany
WALANITAUBNDINNS

Principles and equipments in food processing, thermal processing, low
temperature reservations, food dehydration and concentration, hurdle

technology.

nszurUMsuUTgUeIuns MaUfuAns 1(0-3-2)

(Laboratory in Food Processing)

FyiifesSounniou: 04151232 (e Faundouiv)
UfiRnsdmivinnssuIunsuUszUenms

Laboratory for food processing.

Hugrumeiaanssuevns 3(3-0-6)
(Fundamental of Food Engineering)
JonfiFeaduuinneu: 04203102

MLagliin13mnssy faulanasnasu nsatslounuiou wauay
Tuwudin andfildnauasnienmussianeims

Engineering units and dimension, mass and energy balances, heat,

mass and momentum transfer, mechanical and physical properties of food

materials.
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04151311~

04151312*

* 513 nUnlv

WANANTIATIZRDINNT 3(2-3-6)
(Principle of Food Analysis)

Syiideaiuusnnou: 04201301

e TeiUSinmesUssnauadlulemn Wsiy loiiu Toommns i mawdu
Infiulazussny  asnagiun wazanstudeuluemns melesedaudine
EATHYEND TS KAN A0S T B nAuse Vieduda uazauTRRw
n3kva

Quantitative analysis of food components, carbohydrate, protein, lipid,
fiber, ash, moisture, vitamin, mineral, food allergens and food
contaminants, analysis of physical properties of food and food products,

including color, flavor, texture and rheological properties.

Y (4

nsUsHAUNIUsEaEMmMANRELAZNSANUABIY YBINARN 3(2-3-6)
(Sensory Evaluation and Shelf-life Determination)
nsasaaiantsUssliugunmnsssanduda  sd dodua savid uas
muweulags Madentidifmrauiteussiiunisvousulusndnsnet n1s
WasuuUawewdndoeiesiedadesrieg  sewinsifivshen msden
ShuneimngauumadeuiazAuauiof Mg siuin Yo wEnTos!
91915

Sensory attribute evaluations; colors, textures, tastes and overall liking,
choosing of appropriate methods to assert product acceptance, changed in
food product by various factors during storage time, choosing suitable
characteristic for testing and calculating in order to determine shelf-life of

food products.
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04151321

04151322%**

04151331*

* ey nlalud

= gy ulse

8% INYI0MS 3(2-3-6)
(Food Microbiology)
JufidosSuusnnou: 01419211 uay 01419214
mesuunyduvEedanudigmiens  Tedeniinasenisiaiguasnis
LU?iEJuLLUaaqéuw'ié‘Lumms qauvddriolsromaduiiy  wnesgue iy
qAun3d
Classification of important microorganisms to food, factors affecting
growth and changes of microorganisms in food, food poisoning

microorganisms, microbiological food standards.

8T Ny mAAf NN 3(2-3-6)
(Food Product Microbiology)
FfideaFeuninou: 04151321
mswindeuazmadounuamuasoms wanfuiidodnd 14 ermmeia
fnuazwald Sound uy i3asin osnsvle uasie3oama n1stestunisii
Fouaznsuudouresiunislundnfusionns mslduselovdangduidlu
rsHAmeIIVSn nsHAANSAUARAN nIATA3n LeAnegeRwAtdNmEY
Spoilage and quality deterioration of food, meat products, egg, sea
foods, fruits and vegetables, cereals, milk, beverage, canned foods, and
spices. Preventing spoilage and contamination of microorganisms in food
products. Utilization of microorganisms to produce fermented foods.

Production of lactic acid, citric acid, alcohol and vinegar.

wialulagnisuusguamng 2(2-0-4)
(Food Processing Technology)
wdnnisvesnszurunsklszlamnsmisinaluladlni inalulaglunisyi
whs welulaglunisuuds nsldnduudivdnluiin rdudssnnuige nszualviin
wazeusugelunswlsguams
Principle of new food processing technology, drying technology,
freezing technology, the use of electromagnetic wave, ultrasonic wave,

electric field and high pressure in food processing.
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04151332 nsxuwmmﬂsgﬂwamﬁm%mmi 4(3-3-8)
(Food Product Processing)
S fiseesuuannou: 04151232

v
a = v 6

winnisudsgundnduaioms wdnfusiansyud Wedad Jsus TsTu

L -4

= =

szt Leesiy vunvuiAey maldustleviveundetisangramnssu &
nsAnwIUENEn T

Principles of food product processing, products from cereal, meat,
fishery, fat and oil; beverage, confectionery, industrial waste utilization.

Field trip required.

04151333* U539 09101M5 3(2-3-6)
(Food Packaging)
wiiaLarNIIIIUTINM UL UIIIUERAIMNTINEIMNS ANUUARABYRYTHR
FUNED19MT AUANTUSIENINNTFUIUNTUTTIIUAMNTWD IS
Types and applications of packaging in food industry, safety of food
contact materials, relationship between packaging process and food

quality, future trend in packaging technology.

04151341%*  UHUANISIANIZUUBNIAINTTUBINS 4(3-3-8)
(Unit Operations in Food Engineering)
InidoaSousnnew: 04151241
wdnnisvesUfiRntsiewizmieniimnssue s Ufdaniseiiunisuen
n1ena VRN siunsrurumsouui U§iRnsdunssuiunisududs uay
UuRmsimwigmigludagdu
Principles of unit operation in food engineering, mechanical separation
operations, drying process operations, freezing process operations and

current unit operations.

* g dalv

> gyl Tulse
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04151351

04151352*

04151361*

* ey nUalud

NINTFIUD M IUATIIUTIIN 2(2-0-4)
(Food Standard and Ethics)

ﬂ?ﬁﬁ@ﬁdﬂ’]@iﬁ?ﬂ%@ﬂmwﬁ 4189371UBRINNT ﬂgwmauazﬂa INGIEEN
UsznalnguasuuIni nQUangveINIsHanIRaINemns asRnsTiiuatestu
WIRNIFIUDWNT I38EITUININIMENSNIT8 NS

Food standard establishment, national and international food
standard, law and regulation; law of food labeling, food standard
oreanization, food scientist ethics.
WANNISEUINUIAL TN 2(2-0-4)
(Principle of Food Plant Sanitation)

yEnnaIsNsAlunsEroms  dilduasnisuiuusamamidildly
[EXELIVRRIVeE msﬂwﬁ@ﬁwLﬁuLLasmsﬁﬁm%s;&aNaa FuanwarYelsay
PRAMNTINBIMTUTLLANANG  N1TATIVABUFVAN UL UDILTIUGAAMNTTN
915 NIAUANW

Good manufacturing practice, water and water treatment in food
industry, wastewater treatment and garbage disposal, food plant sanitation

for various types of food, sanitation monitoring in food industry. Case study.

daadwsumalulaginiserns 2(1-3-4)
(Statistics for Food Technology)

nssksunsaaesfinduluiumaluladnise s wdnNIsIsMRLNTS
vaaedlaelusunsu SPSS wHuWUUFUAReR whukuugtudonauysal Joauudly
NMFATERANUMUTUTIN  nsudaslaya nsneaeILULTiTivaneiszneu
wadAluNsRMLIgATLazNTILTBMElUILNTITATUATY WHUNITNAABILUUNEY
FBrsiuimeuaussarnTliansaumsnnos  faenslilusunsudidagy
NEDA mﬁmeﬁLLasLmawaﬁ’J’aga nsUszendldlunugeamnssuemsuay
NSWRUHER U

Experimental design important for food technology, principles of
experimental designs, completely randomized design, randomized
complete block design, assumptions underlying the analysis of variance,
transformation of data, multifactor experiments, techniques in food
formulation and processing by linear programming, mixture design,
response surface methodology and regression analysis, using statistical
package program, data analysis and interpretation, application in food

industry and product development
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04151362** ANSWAILINAANUIBIYNS 3(2-3-6)

04151411

04151421

** 51391 FuU e

(Food Product Development)

ANNENAILATUNUITRINITTRIUNEAAUY  n1sRauILasAnEanALAR
nARde NsWRLLaENAdEUMNARNAR NN NS tarvuanBadie M3
WU WAR sl nluagnIsnaaaunang

The importance and role of product development, product idea
generation and screening, product concept development and testing,

product specification, new product development and market testing.

ansuuddoululgomnsuaznisnsvsey 2(2-0-4)
(Food Contaminants in Food Chain and Investigation)
ﬂgwmﬂ‘ffitﬁlm%’a&ﬁumsﬂmﬁaumms a'lmc-jmwm?jausluwa’lmi
Ussinmuasdunsgvesanstuilon nslessiarsiuilou nadfne
Laws related to food contaminants, cause of contamination in food
chain, types and hazardous of contaminants, analysis of contaminants.

Case study.

waluladnnswsinenvnsuaziadesiy 3(2-3-6)
(Food and Beverage Fermentation Technology)
unumesadunislusnsvinuagiaiosiuniin wallanisiden nisifu
%’ﬂmv‘?}uaagﬁw‘%é nsAnweauranslunszuunswin . nsiasunlamienie
ANLATLATIVDIIMNTIENININTUEN NITITNSHARKaEN1TUImAlulad vt

TgWauInsEUIUNITHIIN ﬂﬁﬁ(ﬁummmwﬁnﬁuﬁwmﬁaL‘iungqua’mmﬁm ey
MsPUANAMAMEMIUALIATsALIaTnfs o

Roles of microorganisms in fermented foods and fermented
beverages, selection, storage and collection techniques of microorganism,
kinetic of fermentation processes, physical and chemical changes during
fermentation, fermentation processes of various fermented foods,

development of fermentation process from indigenous to industrial scale,

quality control of fermented foods and fermented beverages.

40



04151422%

04151431

04151432

* g3 Ualud

\Soshuusanaged nsudsyunazimalulad 2(1-3-4)
(Alcoholic Beverage Processing and Technology)
vdnmIndaieiediuneanesed  unumaAuesadiunssuauniavin
WOANDIDA wuquIaQ{Jaqﬁum%‘luﬂssmumsmﬁmL@‘%@qﬁ'uLwaﬂaaaé n19
NATIVUATAIUANANN NN ST U
Principle of alcoholic beverages production, important role of yeast in
fermentation process, current technology in alcoholic beverages

processing, analysis and quality control of products.

nﬁzmunﬁmﬂﬁgﬂwa‘lﬁuazﬁn 2(2-0-4)
(Fruit and Vegetable Processing)
anuduiudserisaisivenvasdnuagalifunseuiunsuussuiifinade
Aunmaawwdaiug nssuisnisauendnuinasuysgulilundadue nsld
Usglomlvoandaldanngramnssudnuasnalil
Relation between physiological properties of fruit or vegetables and
processing condition to finished product qualities, processing methods and

preservation, waste utilization.

nsz‘u'aumiLqugUwﬁmﬁmsﬁmuuaU 2(1-3-4)
(Bakery Product Processing)

autPuazyinvosdrulssnaurunsy N1sARgRTUIUNEU YUATDINERTN
YUNBU NTEUIUNISHER N15U55Y Msuinw waznismuauaunwNEnsied
IUNDU NMFIANISLT99U wazn1sRLN wER Sl Snsfnviusnaniud

Properties and type of bakery ingredients, bakery formulation, bakery
product types, production process, packaging, storage and quality control
of bakery product, management of industries and new product

development, Field trip required.
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04151433

04151434

04151435

s

nszutumMsudssUiladnduazdnddn 3(2-3-6)
(Meat and Poultry Processing)
v L o ¢ v sa | < 1% | @

Iassasnsvendednd dniln uagld msifsuulasmasnisan Asdnnse
Aunmiile Jadenlinasdonisideanmusuiledniuazdnitn n1suussuuaznis
WNusnwwansiue dnsdnwiusnaniud

Structure of meat poultry and eggs, post mortem. meat quality
grading, factors affecting meat and poultry deterioration, product

processing and storage. Field trip required.

nszuAUMIUUTIURARAn9tuN 3(2-3-6)
(Dairy Product Processing)

audfinisnennuaziafiveuy LagnanAueiug 1IRS§IUNIREUNSEVeY
s mﬁmmﬁmmmwmaﬁmu nIzUIUMIWUIFUN ALl In13dnw
uanamw?i

Physical and chemical properties of milk and dairy products,
microbiological standard of milk, milk grading, dairy products processing.

Field trip required.

nss*u'Jumsl,wsgﬂwaﬂﬁm%ﬂssm 3(2-3-6)
(Fishery Product Processing)

¥l esUsznounenieamkaraaiivesdnit  wdnweluladnig
HandueiUszns  nsudsguleeanufounarlildanudou  wdadueilud  nis
ATINADULALAIUANAMATNAR ST 1nAsgIuNER FrusTdn

Types, physical and chemical composition of fish, principle
technology in fishery product, thermal and non-thermal processing, new

products, inspection and quality control of fishery products, fishery

product standard.
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04151436 *

04151437 *

04151441%**

04151451**

* g latu

* ey Fulse

n3zuIUMIRERR M TLTU T 2(2-0-4)
(Frozen Food Processing)

wdnN15veeN1sLTLT suaznisaratstiuds HANSENUADAUNINDINNT
wialulagnisuauds nsuwyudsdndugiomsvalsuszinn nsvinugaud@nig
AUSOUYDIDMNTHAL SELIAUNTUIUDS

Principle of freezing and thawing, effect on food quality, freezing
technology, freezing of various food products, prediction of thermal

property of food and freezing time.

ideshuitlifiuoanased 2(2-0-4)
(Non-alcoholic Beverages)

silnuazndnnsnanveneiesiuilifiveanssed diuusznevvandosiu
WAZAISAIUANAMANINAULALHER D

Types and principles of non-alcoholic beverages production,
beverages ingredients and quality control of raw materials and finish

products.

Lﬂ‘%aaﬁavmnizmummﬂigﬂmmi 2(2-0-4)
(Food Processing Equipments)
winnsuazriavesedosde uarsvuudumadunssuumsulsglems
Principles and type of equipments and power system in food

processing.

nanNN1TUsEAUAMAITWEINS 3(3-0-6)
(Principles of Food Quality Assurance)
AMAIN N1SATUANAMAMNLAENISUSEAUAMAIN ninmsimesdnsludanud
A feafUAMAIN SEUUAMAIN LATIINSTIUSTUUANAMN finsAnunuenaniui
Quality, quality control and assurance, principles of organization
management concerning quality, quality system and standard of quality

system. Field study required.
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04151452*

04151461*

04151462*

* ey nlalng

AMuUaeANEeIMTAIUNTAATIBURTIBLAZIAAIUANING] 2(2-0-4)

(Food Safety and Hazard Analysis and Critical Control Point)
nsdnnismuvasaioomnsludldons  mesnsaaUseduaaiuings

o wmgWiRUiTRtuanAve  mslessiduneuazyningifidos

AIUAN NIEIANY
Food safety management in food chain, audit of food processing
plant, sanitation standard operation procedure, Hazard Analysis and

Critical Control Point (HACCP). Case study.

N5398AA1ATURAEIMINTTNDIMNS 3(3-0-6)

(Marketing Research in Food Industry)

wé’ﬂmwmmﬁﬁ’ammﬂLLaswqﬁﬂﬁma\‘iQﬁTm nagnsnIsman 19
MUKY MIUsNNTmaIR MeResen nslavan Msdaaiunisne Msdn
IMUBUALNTASNATIEUAN

Principle of marketing research and consumer behavior, marketing
strategy, planning, market segmentation, pricing, advertising, promotion,

distribution and brand creation.

N1909NHUUUSTTYA IO 3(2-3-6)
(Packaging Design)

NN5EBNUUVUTTIIUIINNYLUDIWDIANNAINN  JUNSY  NIPUIUNTSWER
rudsiuvesduanden Ustlovinisldou mesmhedmisfuasngsadeu
19953 AnwInslimidnus amusenau JUnse Jag waznisadiedunuy

Package design from the perspectives of aesthetics, form,
manufacturing processes, environment sustainability, application, and

commercial and governmental regulations, studying typography,

illustration, form, materials and creating prototypes.
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04151471*

04151472

04151473*

* 13 nlng

N1798NUUU]TULATNITIANITNITHER 3(2-3-6)
(Plant Design and Production Management)

MIBUNIHARBUTENANsalieTesdng M sudn FUNUNTIHER
FUNUNSANTUNY PAALYLLAYSIAIUIY NSORNLUVANINISNARAINUEN GMP
mstrtavesdeuasindy  nmsmasruusTUILRINA sruuganUIsneTosing
nsfnwnnadeulmuasina

Production planning for estimating equipments, production capacity,
production cost, operation cost, even point and price. Plant design
according to GMP, wastes and waste water management, ventilation,

preventive maintenances, motion and time working analysis.

n133adenegasIANT TR 1(1-0-2)
(Purchasing in Food Industry)
Mﬁﬂﬂ']’i’J'NLLN‘UﬂTﬁLLaSﬂ?iLﬁ]'ﬁﬁ]’Wi@‘ia\ﬂUﬂ'ﬁ%ﬂ%@ NITUITMITUALNS
NT¥ABAUAAIAGT
Planning and bargaining principles in purchasing, stock management

and distribution.

nsldvsdoviveundetivlugaamnssuineasuazans 2(2-0-4)
(Waste Utilization in Agro-industry and Food Industry)
wilauarauanyuzvesandelugnavnssunyasHayo IS nannIs
Wostilunsindauasdanisvends nislivsslniuavatreyadifiuveanions
NSHARNE UYL NYe VD e
Types and characteristics of agro-industrial and food industrial wastes,
principles in waste management and waste treatment, utilization and

increasing value of wastes, energy production from waste.
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04151491%* inaflamsAsenugrumanaluladnisenns 1(1-0-2)

04151492*

04151496

04151497

* g nlalug

* e3nuIuu

(Basic Research Techniques in Food Technology)

nanuazselauisivemanalulagnisenmts  nsimuatgnn n19ag
JUMTIdy mié?a%’mqﬂﬁsaaﬁLLasauuﬁgwu mafiususdeya  nnsash
wuugeuny  Mslenginagienudeya  msldadfdmiunside  msduu
S1HIULALNISIEUBNANTITINY

Principes and research methods in food technology, identification of
research problems, formulation of research objectives and hypotheses,
collection of data, construction of questionaire, data analysis and
interpretation, application of statistics for research, report writing and

presentation.

wallan1533y 2(0-6-3)
(Research Techniques)
JyfidosSeuinnou: 04151491 MSeBeundauriv)
wATANTIWATETmAREY N15IUNUNITNAGRY N1SNUToYawATNIS
wanadaya mahiawenanumsiTenenumealulagnise s
Techniques in experimental research, experimental design, data
collection and interpretation, presentation of research results in food

technology.

Fosanzmanaluladnisenns 1-3
(Selected Topics in Food Technology)
Fosanzmamaluladnisemsluseduuiyynd Wdewdsullutazaa
n1sAnw
Selected topics in food technology at the bachelor’s degree level.

Topics are subject to be changed each semester.

Funun 1

(Seminar)

Y A

nstausuazn1sefuTwmdenraulananaluladnisenmsluseau
Usygye3
Presentation and discussion on current interesting topics in food

technology at the bachelor’s degree level.
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041511498  Ugyniaw 1-3

(Special Problems)

a

AsAnwAuAImIamalulagnisemsseauUSyaIns wazSeuisoay
31897
Study and research in food technology at the bachelor’s degree

level and compiled into report.

3.1.5.1 MwAnndusisiviuenviangns

01419211

01419214

04101101

98873l 3(3-0-6)
(General Microbiology)
IiidesSousnnou: 01424111 wie 04101101

NaNN19gatIInen aunsduiiacineg laswadevedead Wugnssu n1swdyy
LALIWUBATN MSIAMNANY N1SUSEYNANIINTSINGNS 9IS QRavNssy
Aawandon NIFEANTITUAY WATNITRNNE

Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture,

food, industry, environment, public health and medical approach.
a923mefiugrumaufdins 1(0-3-2)
(Laboratory in Fundamental Microbiology)
IiifesSousinou: 01419211 (Miasundouriv)

UfjuRnisdmiu 01419211

Laboratory for 01419211

FrAnefiugiu 4(3-3-8)
(Fundamental of Biology)

mireiugiurededliin esiussnoumanaiivesddldin ndeouuas
nITUILMTUVIURAAN MIFuiuguaznisateneaiugnIsy Inuinisuagmiy
vianvaneues A4iFin Ujduiusvesdadidindudunndou

Unit of life, chemical composition of living thing, energy and
metabolism, reproduction and heredity, genetics, evolution and

biodiversity, interaction of life and environment.
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04201101

04201102

04201201

mﬁﬁugm 3(3-0-6)
(Fundamental of Chemistry)

svnenwasBidnnseulussmon syuuiiseniin Wusuiall UfATeuall uia
YouvaIMAzIOMDY asazay gouvmamaniifoady saunamansiad
aunaail asazane Bidinlnslad waznisusndalulessu nsausriva augaves
loosu wnillniih

Atoms and electrons in atoms, periodic system, chemical bonds,
chemical reactions, gas, liquid and solid, solution, fundamental
thermodynamics, chemical kinetics, chemical equilibriums, electrolytes
and their ionization, acids and bases, ionic equilibrium  and

electrochemistry.

UftRnaindinugu 1(0-3-2)
(Laboratory in Fundamental of Chemistry)
FiidosFeusneu: 04201101 (MelEsundeui)

UfAMsdmiUInIediugu

Laboratory work for Fundamental of Chemistry
infiBuv3diugiu 3(3-0-6)
(Fundamental of Organic Chemistry)
JniideaFeunnow: 04201101

VUNIUAEBUYVIY MsTuunUssinnesnsduvisd awmeslowd audFnig
nreamuaziad UATenaiinavnalnvesaisuoduninlalasaisvounay
asUsenaunelsuuiin weafawlas weaneseduariuoa wes uoanloduazs
Inu nsndunid eyiusvensndunsd oxflunasansusenavlulasiaudus afin
msluleinsn nsnesiilu Wsfuuaznsailarddn nisigaviendnualansdunid
mawaiaauninsalnd

Theories in organic chemistry, classification of organic compounds,
stereochemistry, physical and chemical properties, chemical reaction and
mechanism of aliphatic hydrocarbon and aromatic compound, alkyl halide,
alcohol and phenol, ether, aldehyde and ketone, carboxylic acid and
derivative, amine and nitrogen compound, lipid, carbohydrate, amino acid,
protein and nucleic acid, characterization of organic compound using

spectroscopy technique.
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04201202

04201203

04201208

04201301

UfTAmsiafiBuniditugu 1(0-3-2)

(Laboratory in Fundamental of Organic Chemistry)

JuiiFosFounniou: 04201201 (Mieiaundeutu)
Uﬁﬂ’aﬂwsé’m%“usﬂfsﬂmmﬁﬁuw%éﬁugm

Laboratory work for fundamental of organic chemistry.

NANANIATIZATIUITU 3(2-3-6)
(Principles of Chemical Quantitative Analysis)
JwfiFoaFounneu: 04201101 (WieGeundeuiy)
Mé’nmﬁmiwﬁl,%qﬂ%mmmﬁwmw’d’aQa MSWUITHALRSNITTHUTIBIU
wenmsuazISnisldaunsaluazielesiofugiumaglumsinszidsSng ms
AnseiiBetines  deihminuszanlnsiWlowsd  nswdsuamsaratemly
uwazansazaeuInIgIu Nswenanslagedevdnnisauna
Fundamentals of quantitative analysis. Acquisition, manipulation,
interpretation and representation of experiment data. Principles and
usages of equipments used in quantitative analysis. Volumetric, gravimetric
and spectrophotometric methods analysis. Preparation and standardization

of solutions. Equilibrium-based separation methods.

nanAiieWldnd 3(2-3-6)
(Principles of Physical Chemistry)
JpiidsSeusnou: 04201101
vangaunarmanimaail saunamansuaznalnuasufiseadl indilwi
Principles of thermodynamic, kinetics, and mechanism of chemical

reactions, electrochemistry.

nandauadl 3(3-0-6)
(Principles of Biochemistry)
TuiifeuSounnnieu: 04201106 vide 04201201

lassaiie unum audfimaeiiuazmsdanmeesiiluana wulwl wunve
d9udesfunardndsuvonsad wunuedduvesdiluiana nsrauAy

NIFVILNTIUMUBATY NsuanseanuaznIsaeveatayaniaiugnssy
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04201302

04202105

04203102

04203103

Structure, role, chemical and biological properties of biomolecule,
enzyme activity, introduction of metabolism and cellular bioenergetics,
metabolism of biomolecule, metabolic regulation, expression and flow of

genetics.

Ufuan1suandadl 1(0-3-2)
(Laboratory in Principles of Biochemistry)
JyfidosSeuinneu: 04201301 (MFadeundousv)
UfuRnsdwduivmandaed
Laboratory work for Principles of Biochemistry.
aflaA1ansUszEnd 4(4-0-8)
(Applied Mathematics)

aQ a

Sndauus

U

aywuskazn1sUszynd Uswusuaznisussgnd aun1adiadu |
ouustos Usiusaestunarnsuszand auntsiBsouiusidosdu

Derivatives and  applications, integrals and applications, linear
equation, three dimensional space, partial derivatives, double integrals

and applications, Introductory differential equations.

nanWand 3(3-0-6)
(Principle of Physics)

namans gavwarnans aaw i wivdn  Yirumans  andgelud
o

Mechanics, thermodynamics, wave, electricity, magnetism, optics,

introduction to modern physics.

nanWand aaugURnig 1(0-3-2)

(Laboratory in Principles of Physics)

Fndideadeusnnou: 04203102 (WEeaundoudu)
URTRMsdmIVInmaniand

Laboratory work for Principles of Physics.
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04204201

04850390

04850490

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

WMNANUAMNEIINERR  mstadumedl  nstadinans nsans
n5¥918 éﬁ";LLUiEju WaEN1SULaNKIAWUIIR U MUKW NISUAN
Lt n1swenuasnd  msuanuasiiegny  alioyuudmsuusrnsife
wazaesUszyns  MsleeiayatuunUszian  MsieMeRAuLUsUTIu
WUUMAAET NTBATIsnsannkayanduiusodiadaduluudie

Concepts 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 and correlation analysis.

NIATHUAIUWSBUANAIANW 1(1-0-2)
(Cooperative Education Preparation)

WANNTS LUIAR UanIEUIUNSYesaniafinw seifsudedsduiineatos
mmf‘iﬁugwuazLwﬂﬁﬂiummﬁﬂimum%w mm?ﬁugﬂﬂumiﬂﬁﬁamu n13
deansuavuyweduus AINRUIYAENAIN sEUUNITUIMIIAA I TuanTy
Usznouns madansuaus Mslisusiseu

Principles, concepts and processes of cooperative education. Related
rules and regulation. Basic knowledge and techniques in job application.
Basic knowledge and techniques in working. Communication and human
relations. Personality development. Quality management system in

workplace. Presentation technique. Report writing.

annafnen 6
(Cooperative Education)
JpiieaFeunnniou: 04850390

nsUuiendudnvasminanudiegm aulasnsildfuneunnesasasy
MIIAINTIBUREZNITUNEUD

On the job training as temporary employee according to the assigned

project including report writing and presentation.
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