01446211**

01446221**

01446311%

01446312**
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3.1.5 A195u18518U1

3.1.5.1 AreSungsievilunangas

inilanawnsaudesiu 3(3-0-6)
(Introduction to Industrial Chemistry)
Jeiisonieusnou: 01403115

g uesasiall masediunananainnisuasiiy Ussavsnmuasnals nns
IANTAUNN MIIAMINENT wasaudaends anding muduiusssminlasaiuasandd
vavaawall audRvesian wilumaniuazuttunalulad wasgramnsnilulssmelng

Basic knowledge of chemicals, product evaluation by conversion, efficiency and
yield, quality management, energy and safety management, patent, relationship between
structures and properties of chemicals, material properties, nanoscience and

nanotechnology, industries in Thailand.

vandosumealuladidaad 2(2-0-)
(Basic Principles in Chemical Technology)
Iiifeaiounneu:01403242 viewiauiy

ﬁu‘ﬁnumsﬁmmmﬁmnﬁmﬂﬁ mMsAsumite audAmenesauia lewazvaanan
aunauadns augandsu nshlldlunszuiuns

Basic chemical engineering calculations, unit conversion, physical properties of

gases, vapors and liquids, mass balances, energy balances, their uses in processes.

ASTUIUNIMNAALIGAAMNTTY 4 3(3-0-6)
(Industrial Chemistry Processes)
JrdisaisuLIney : 01446211
o < a b4 d

VANVBINITZUIUNTITVI NLALGRATMNTTULTIAINTIU Wil Faam nsuen nmswena

v o & ' a1 & a '3 a
wazAsteaNd ASTUFU AIANUAILASUTIINUMD LATIUNTAL NITUIUNMITVBLALRAAMINTTY

a W o

LALNUT

Industrial chemistry principles of thermal, electrochemical, biological processes,
separation, bleaching and dyeing, fabrication, finishing and packaging, reactors, processes

of chemical industries.

nmsieseilagiaiedianisgaavngs 1(1-0-2)
(Industrial Instrumentation Analysis)
Jiideaeunneu: 01403233

nslnseilasialesilagaamnssudeisvamenm il awnlnsalnd Tasunlnns i
Auseu Wina lulasalnl onwisd wasn1nszids

Industrial  instrumentation analysis using physical, chemical, spectroscopic,

chromatographic, thermal, mechanical, microscopy, x-ray and scattering methods.
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01446313**

01446321**

01446331*

01446332x*

01446341x*
/

ume. 2

UuRnsiaiignavinysy 1(0-3-2)
(Industrial Chemistry Laboratory)
Jniideadouandey : 01446312 wie wleufu

nanmsuazUfoRnsmaedignamnssa msduasey MR Msdenszudu
NMsVAgBULATANNMLIaNZYDY IR

Principles and industrial chemistry laboratory, synthesis, treatments, processing,

testing and characterization of materials.

JauNamansialinIgRaIMnIIy 2(2-0-4)
(Industrial Chemical Kinetics)
JunfidesSeuntou 01403243

vangavssaumansindl Uinsaluazniseanwuy saumansiaivasuitenoniuiuay
MsiugmsiseUnzen nsgifinweaumansiaiilunsyuiunsmsgeamnssy

Fundamentals of chemical kinetics, reactors and reactor design, chemical kinetics
of homogeneous and heterogeneous reactions, catalysis, case studies of chemical kinetics

in industrial processes.

nIzvIuNINanaIsUsznaulalasasuau 3(3-0-6)
(Hydrocarbon Processing)
Iniidoaseundey : 01403224
psUsEnovvelinsifouuasmsuuntszam  nssurunIsuenuiasssuTna
nszUIuNENAWIy MsuanduaznsSesuMeiIsUARSe nsnanidomdsdanses
Composition and classification of petroleum, natural gas separation process,

refinery process, catalytic cracking and reforming, production of synthetic fuels.

wniivanisiudu 2(2-0-4)
(Chemistry of Palm Oil)
JuiidouSeunnnon (01403111 vide 01403115
awiUsznouveni Y nspurumsHAn gy Uifiseuaiifiieadesturhi
Unau mﬁmeﬁammwmmﬁwﬁumém LLaxqmaWﬂssuﬁLﬁ'm%’aaﬁ’ufwﬁuméu
Compositions of palm oil, production process of palm oil, chemical reactions

related to palm oil, quality analysis of palm oil, and industries related to palm oil.

\nilwadies | 3(3-0-6)
(Polymer Chemistry 1)
Tofideatunne: 01403224 war 01403243

mMsduasiEd naln aunamanswazgmamansyainsnediwelsd

NIEUIUNISNSNANDALLDIUALNS YUIUNTHERNTTY
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01446342%*

01446351*

01446381*

01446382**

1P, 2
Synthesis, mechanism, kinetics and thermodynamics of polymerizations,

polymerization and fabrication processes.
LpiinedLwes I 3(3-0-6)
(Polymer Chemistry II)
Ififonsuunnnou : 01446341
nsdunATed auld uasnisUssyndvesnedwes

Synthesis, properties and applications of polymers.

wilvesdidenlugnamnysy 2(2-0-4)
(Chemistry of Industrial Dyes)

a o

AnidesSusnniey : 01403224
FEUUMTHUIUSEIVIYRaddon nswusUsewnmmaall msuusdssiananunisidanungud
foumuviiavadlaslunes msduaseiuazaniivdnvosddon mstouddme

Classification systems for dyes, chemical classification, usage classification,
chromophoresof dye classes, synthesis and principal properties of dyes, textile dyeing.

nswsBuAIINSaud MU 1(1-0-2)
(Preparing for Work)

wanmMs wnAnkaznszuumsvesmvhey sedoudediduiifioates anuvaends
WaznN15IANISNIAL mmiﬁuyuuazLmﬁﬂlumsaﬁﬂimum%w m’miﬁugm‘iumiﬂﬁﬁamu
msﬁammazwwé’mﬁué ASHAWIYATANN SEUUNISUTIS AN N IUENIUUSENDUNS S2UU
lowodle tonansiadl walanisiiaus MSlsusIeNy 938655N9IVIAERS

Principles, concepts, and processes of working, related rules and regulations,
safety and chemical management, basic knowledge and technigues in job application,
basic knowledge and techniques in working, communication and human relations,
personality development, quality management system in workplace, ISO, chemical

literature, presentation techniques, report writing, scientific ethics.

\AfiAaIndos 3(3-0-6)
(Environmental Chemistry) .
AuniiFoauuninieou : 01403221 ve 01403224
qmmwmaﬂﬁaLL’mﬁamLLazﬂﬁﬂﬁLﬁa’rﬁaa vanmEMeeInIA 1 wariu asuafivuas
madsundammaaivesdunndouiifinau1anfenssunianuasnssy PAAVNTTHN WazHeAu
Quality of environment and related factors, air, water and soil pollution,
pollutants and chemical changes in the environments as affected by agricultural, industrial
and social activities.
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01446431

01446432**

01446441**

01446442**

1AD. 2

Ulnaiadl 3(3-0-6)
(Petrochemistry)
nfifeadsuinmieu : 01446331

Tmgauldlugnamnssulingadl nsviunsudndainu sadu daleu
wazualsuudn segansnanafliueidlnsdeuiidiy

Raw materials in petrochemical industries, production processes of alkanes,
alkenes, alkynes and aromatics, examples of some important petrochemical

processing.

wdluazmaluladvesauiiu 2(2-0-4)
(Chemistry and Technology of Coal)
Iniidoaduumnou : 01403111 wie 01403115

Anufuguvesiuiiu mawden Mk Manaa Taseadne UTGewel Mo
wazwelulagvasauiiu

Basic knowledges of coal, preparation, production, marketing, structures, chemical

reaction, analysis and technologies of coal.

g1auaztheng 2(2-0-4)
(Rubber and Latex)
Imniidosdousnnou: 01403224

maﬁiiumau.a:mﬁamiﬂzﬁﬁgﬂugﬂ‘umﬁﬂmmawwLW”N N1I0NUUUENTEN mi%u;.iﬂ
mMivegeulavaula lassaiimnaaiivesss swluianedalumsiaseiauda

Natural rubber and synthetic rubber in latex and dry forms, rubber compounding,
fabrication, testing and properties, chemical structure of rubber including techniques for

determining their properties.

wadwaitoraanuiitinmuas wedmesusenau 2(2-0-6)
(Biodegradable and Composite Polymers)
AniideaFuunnneu : 01446341

mswisuuazaniRvemediwesdoanmeniaiinin ssdusenauiiugiureswedueiusy
nau auUARITIN MInadeulasn1sUszendnedweiusenauy

Preparation and properties of biodegradable polymers, basic elements of

composite polymers, interface properties, testing and applications of composite polymers.
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01446443+

01446451**

01446452**

01446453**

4MD. 2
wnilgaamnssuvegagles 2(2-0-4)
(Industrial Chemistry of Cellulose)

Smniideadeuindon : 01403224

asfuszneumaniivedlsiuarlaildlil anvRvosaglaa nssumshliiuiqns ms
WA wazgmamnssufifedostumaglaa

Chemical composition of wood and non-wood, properties of cellulose, purification, analysis

and industries related to cellulose.

indve syl = 3(3-0-6)

(Chemistry of Gemstones)

Iniifeadsunnou : 01403111%%s 01403115
MsudailauazaudRvosdyudsssumbuassuuddunses nsviunsdansiss eyl

<

nsilSeuiisvantimedyud audiviennenin maad BRSNS YUTTIINYR Sryudl

<

¢ @ =l ¢ o

duarent Sgudlidounuy uarsyudiviussmunmwud iSoaflofiugilumsdinsies yudl
msUssidiurrdiyudl unsmsvsvgndldiedoadoinemansdugslumsinseisand
Classification and properties of natural gemstones and synthetic gemstones,
synthetic process of gemstones, comparison of gemological, physical, chemical and optical
properties of natural, synthetic, imitated and treated gemstones, basic gem identification
instruments, value evaluation of gemstone and applications of advanced instrument for

gemstone identification.

wdvesnsiied 2(2-0-4)
(Chemistry of Color Formation)
JnfispaFusndeu : 01403111 wie 01403115

LLmﬁ@ﬁugmmmmiLﬁﬂﬁ ?lLﬁﬂmﬂmﬁgu%"suazﬂm%faaﬂmaqa nOwiauunan ngwi
sasivialialuana nguiuoy dmidluvewds ?‘ﬁ?ﬁﬁmmnmﬁmL%'aaﬁawmsmmﬂ?mfuaﬁaq

Basic concepts of coloration, color produced by molecular vibration and

excitation, crystal field theory, molecular orbital theory, band theory, defects in solids,

color produced by geometrical arrangement of materials.

o

wadamsaUninsalndlunisidededyudl 2(2-0-4)
(Spectroscopic Techniques in Gem Identification)
JunfifeaSeusndou : 01403111 vis 01403115 -
nmsUszgndmadiamsanlnsaln? iednutuszied msifinduazuadiuveweyudl
Applications of spectroscopic techniques to study chemical bonding, coloration

and inclusion of gems.
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uAw. 2

01446490*  aniafin 6
(Cooperative Education)
nsUiReludnvasninaudinmmeulasnmuiildfuseumng saeasu
MSIAVINTIBULETNITULEAUD
On the job training as a temporary employee according to the assigned
project including report writing and presentation.
01446496*, Fouamwwmuaiignamnisy 3(3-0-6)
(Selected Topics in Industrial Chemistry)
Sesawzmaaiigramnssuluseduliygynd wdodonudeululuwsaznanisine
Selected topics in industrial chemistry at the bachelor’s degree level, topics are
subject to change each semester.
01446497*  duwun 1
(Seminar)
msﬁuauau,asaﬁﬂﬁaﬁaiaﬁﬂ’tau‘hmamﬁqmamnﬁﬁlmzﬁuﬂ%mwm‘%'
Presentation and discussion on current interesting topics in industrial chemistry
at the bachelor’s degree level.
01446498* Uy ey 1
(Special Problems)
nsfnwAuaTmIaeignamnssusERuUsyyes waziSoutsadeuduseau
Study and research in industrial chemistry at the bachelor’s degree level and
compile into a written report.
01446499* lassanAdomaniigraiunssy 2(0-6-3)
(Research Project in Industrial Chemistry)
lassnuuiiinisuasideluanvisineg vounilgnaivnssu
Practice and research project in various fields of industrial chemistry.
* Ayualul 28
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01202211

01202218

01202313

01202318

ueg. 2
3.1.5.2 Aedureneivivenvdngns

wé’nmmasmiﬂ"mmﬁugmmﬁmﬂssmﬂﬁ 3(3-0-6)
(Basic Principles and Calculations in Chemical Engineering)
Mﬁnmsﬁﬂmmﬁumumﬁmnﬁmﬂﬁ msvhnanamsiieteas liiedostu
Uffseuadl augainnia msmmawamuim‘lwamamamu UBYANINENNUAE DA DA
warmans mawilymgauiaasuasndsau uaznsuszgndldlunsruiumsdiden
Introduction to chemical engineering calculations, stoichiometry and material
balance with and without chemical reactions, phase equilibrium data, energy balances
using chemical and physical property data, and thermodynamic data, solving material and

energy balance problems, and applications in green process.

nsUfUANsaelaulumufuuazALdoy 3(3-0-6)
(Momentum and Heat Transfer Operations)

atnernaniveslvauaznisuszgndnarnaniveslvausngnsaivesnisivauayaunis
ﬁugmmaamﬂ'viam'ﬂwasuawaﬁwaﬂuuﬂaﬂmﬂu’léﬂuwaLLaum{LwaLUu‘nuuwaaUﬂsmwawaﬂwa

ﬂﬂimmmmamwmﬂ%amswauLLauﬂ13mwaﬂnwswumumsmaiaummsauimamsmmsww

LLauﬂ'l'iLLNNﬁLF]iE)\‘ILLﬁﬂLUaEJ‘UWJ']115?]‘14LL‘U‘U‘VIEJHEN%‘NLﬂ‘SEJ&LLﬁﬂLﬂaﬂu@?’]uia‘uﬁﬁﬂiadﬂ’ﬁw}
'ssmammﬂmzﬂaumsmum%mLLasm'ﬁdaamwmaamﬂwa

Fluid static and its applications, fluid flow phenomena and basic equation of fluid
flow, incompressible flow in pipes and channels, transport of fluids, metering of fluids,
agitation and mixing of liquids, principles of heat flow and fluid heat transfer by
conduction, convection and radiation, double Pipe heat exchangers, heat exchange

equipment, filtration, evaporation, precipitation, centrifugation, and fluidization.

UguRnnsIemnssued | 1(0-3-2)
(Chemical Engineering Laboratory I)
JndideaSeuneu : 01202212 wie 01202218
Uifinsmensansuna nisuenidana mstelouvedlvauasanudouuarnisnay
Laboratory in size reduction, mechanical separation, transfer of fluid and heat,

and distillation.

nsufuRnIsanelouwna 3(3-0-6)
(Mass Transfer Operations )

WUz IMANNSTRINISUNS  Lazmsanelownasyrinaa NIRRT Ug‘umﬁ
LﬂEJ'Jﬂ‘UﬂTm‘U‘U miﬂaumamﬁwm&l‘m M3Ain NISBULI ey ﬂ'ﬁﬂﬂ‘lﬁJ 5’31J1’]\'1ﬂ’151’]'1\‘ﬂuﬂ’r30
gunsalsineg

This course includes principles of diffusion and mass transfer between phases, gas
absorption, humidification operation, equilibrium stage operations, distillation, extraction,

drying of solids, adsorption.
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01202411

01202462

01206431

01403113

upg. 2
UuRnsimnssuad I 1(0-3-2)
(Chemical Engineering Laboratory II)
BusuINAaY : 01202218 139 01202311

o

9
UfuAnMmensaneleunnudounasina WaZMTAIUAL ASEUIUNNS

Laboratory in heat and mass transfer and process control.

Fenssuanulasaiouazn1susediunnude 3(3-0-6)
(Safety Engineering and Risk Assessment)

ﬁizfmmLLazQ‘umam'afqmamﬂﬁmLLUUfé’Wammiﬂszmamsﬂamﬂa'aaﬁw
dnAfumssidauaznistiesiugunsalisdonissuunsunsonsussdiurandswasdunse
%wusanwsé’mmsmmLﬁaqmimmaauaﬂ?}m@ngwmaﬁaﬂ’qﬁ’ummﬂaamﬁmssawssmuagma
Ussgnaldlunszuiunisiiden

Toxicology and industrial hygiene, toxic-released dispersion models, fire,
explosions and prevention, safety equipment, hazard identification, risk and major hazard
assessment, risk management, accident investigation, law, safety regulation and ethics and

applications in green process.

N159ANTMANNNTIY 3(3-0-6)
(Industrial Management)

mﬁﬂaaﬁm'ﬁLLazmi’«j"mms‘luE]mamn'ﬁu WNAALaENgBUINISIANG MRS
Ugmueznszuiunsudtigm ouijvesesdng mswﬁwﬁ'wmsllw%’ﬂmsmsmwgu@uau,a:mi
Usgliiuamsvhau msliesigidaduadslumshaunnedih s3esssunasesssussnmes
3mng msﬂ%”uLﬂﬁaquaﬂiiuLLazquéﬁuﬁuﬂum‘iﬁwm

Industrial organization and management concepts and theories of management,
problem analysis and problem solving process, organizational theories, function of
management, controlling and performance evaluation, motivational tools, leadership,

ethics and responsibility of engineers, behavior modification and interpersonal skills.

mﬁﬁuﬁm [ 3(3-0-6)
(Basic Chemistry 1)

deepuuarlATIAse SYuURSoenn snSlwuwmive sWusziadl YSunauduwus uia
Yeuvad 909Ul ansazaneuarAeaaRYA

Atoms and their structures, periodic system, representative elements, chemical

bonds, stoichiometry, gases, liquids, solids, solutions and colloids.
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01403115

01403118

01403181

01403211

ipe. 2
it I 3(3-0-6)
(Basic Chemistry II)

Jniideasaundey : 01403113
Qaumwarmans saunamaniiail dumaueil nsauaziua aunaveslonau LaiflWii
5unsuddy rilleoostuduniiunied nidurdditugu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic
equilibria, electrochemistry, transition elements, coordination chemistry, nuclear

chemistry, basic organic chemistry.

I3

UfiRnmsiadinug 1(0-3-2)
(Basic Chemistry Laboratory)
Jiidouseunnoy : 01403113 videnteutu

UfiRnvnaesdmsuidiugu

Experimental laboratory for basic chemistry.

AnudaeaiLaznIsIANISIBaall 1(1-0-2)
(Chemical Safety and Management)

IansssumuUaeadtluiejiins msusadudunsiowasaanos nasteyn
AUapadt MstuunUssavasiedidunse msdanisansiedl wiEden nssfvansies
uaznsMAnvesdenial gunsailfestuibuayiBuiiRlunsdanidu melaufidwmsuns
'[ﬂﬁmumimﬁé’umswEJu,asﬂ131%’Q1Jﬂsm“luﬁamﬁﬁamsﬂgmmaLLaz‘ﬁ'aﬂ’aﬁ’uﬁwummﬂaamﬁqu
G

Culture of laboratory safety, hazard and risk assessment, safety data sheet,
classification of hazardous chemicals, management of chemicals, green chemistry,
chemicals storage and waste chemical disposal, safety equipment and emergency
procedures, laboratory techniques for working with hazardous chemicals and laboratory

apparatus, laws and regulations for chemical safety.

wilotunsd | 3(3-0-6)
(Inorganic Chemistry 1)
IR uSsuInay : 01403115

Y ¢

lassasheemeun dnurermenLazdydnuniney auinsnauganarnsUssensly
voudsofuvidusandl pflvesnsn-ua ununwusandoulniuasmsldusslow

Atomic structures, atomic states and term symbols, symmetry, point group and
applications, inorganic solids, chemical forces, acid-base chemistry, electromotive force

diagrams and their uses.
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01403223

01403224

01403225

01403226

ung. 2

LASBUNIE | 3(3-0-6)
(Organic Chemistry 1)
JwideaSeuwniey : 01403111 w3 01403115

NuRNNATIBUNES n1sSauunUsEinneesenTBunIs ﬂﬁﬁ%mLﬂﬁbmaﬂﬁlﬂﬁugm"um
asUszney aweslowdl ndlvesansueduniinlalasenduou woadalglas AouPNAlaBdY
asUsznouualswudn Nuea uazusSawlas

Theories in organic chemistry, classification of organic compounds, chemical
reactions and basic mechanisms of compounds, stereochemistry, chemistry of aliphatic
hydrocarbons, alkyl halides, conjugated dienes, arormatic compounds, phenols and aryl

halides.

AdBun3e I 3(3-0-6)
(Organic Chemistry 1)
Aviideaiouinneu 01403223 uar 01403225

audhuarUifouniivesansusznoudunid weanesed Bnes ueailes Alau nsnans
vendiinuazeuiiug ansusznaulamiueia weilu neea uarlnledives Uiseneendindunay
indu Ujisensindesdilnl iedlvesenstiliana a1slulewmse Tusiu afin nsnianddn
NIAUANNITLANIDBNNINUGNTTY

Properties and chemical reactions of organic compounds, alcohols, ethers,
aldehydes, ketones, carboxylic acids and derivatives, dicarbonyl compounds, amines,
thiols and thioethers; oxidation and reduction reactions; rearrangement reactions;
chemistry of biomolecules, carbohydrates, proteins, lipids, nucleic acids; regulation of

gene expression.

UiRnsiasiBumis | 1(0-3-2)
(Organic Chemistry Laboratory 1)
JufideaSeunnto : 01403112 wie 01403118 waswdausu 01403223

URURMIEmMIUIN 01403223 1piidun3ed |

Laboratory work for 01403223 Organic Chemistry |.

UuRnsiadiBuvse I 1(0-3-2)
(Organic Chemistry Laboratory 1)
Jnfifeauuindeu : 01403225 wavwdendu 01403224

UfUAMsdmSuin 01403224 afiBun3e I

Laboratory work for 01403224 Organic Chemistry |.
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01403232

01403233

01403242

01403243

umn. 2
UjURnsUSunadmsisimani 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
IniFeaiousnrion : 01403112 vie 01403118 way
01403231 wisowdoufu S0 01403233 wienwseuiy
watauazUfURnmaaeddinsziviinumand

Techniques and experimental work in chemical quantitative analysis.

MNNTVOUATIAATIEN 3(3-0-6)
(Principles of Analytical Chemistry)
JrdidesSeuanneu : 01403115

wReuglumsieseimaed msdamstoyadeeda aunanilluganiniae
Vinaidiesiest msdiessilaetwen mslymsanse g nslimsalagnsifangnow s
Innsaloenisifeansidedou edfliiuaznmsinmssinond wénmsiuguvesaninshiiawmy
Suuuganiu

Basic concepts in chemical analysis, statisticaltreatment of data, chemical
equilibria in qualitative and quantitative analysis, gravimetricanalysis,acid-base titrations,
precipitation titrations, complexometric titrations, electrochemistry and redox titrations,

basic principles of absorption spectrophotometry.

LAsLNENA | 4(3-3-8)
(Physical Chemistry I)
JuiidoaSeusnnion : 01403111 w3e 01403115 way 01417112

nouiaatluanavesuta nsyurunsin guUUNBAENSLaYN1SUSTYNANU
NSEUIUNIMILATILAE NN uazUuRn1IMeaeg

Kinetic-molecular theory of gases, transport processes, thermodynamics and their

applications to chemical and physical processesand experiments.

LTI AN I 4(3-3-8)
(Physical Chemistry II)
Iniideassundeu | 01403242

saunamansitedl edllwi adiifduin uazUjuRnimaaes

Chemical kinetics, electrochemistry, surface chemistry, and experiments.
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01403313

01403331

01403332

01403333

01417111

umg. 2
iniatun3d I 3(3-0-6)
(Inorganic Chemistry II)

JniiFeaSunioy : 01403211

asusznaulreasiudy lolowes audivaivngn auiiretuitusy Ujsen
uazdidnnsotinanninvesmsvsvneulreeifiutu arsuszneussdunluwmiadn mMsuseend
willreoiaiudy

Coordination compounds, isomers, magnetic properties, bonding theories,
reactions and electronic spectra of coordination compounds, organometallic compounds,

applications of coordination chemistry.

MsieTeilaaniadle | 3(3-0-6)
(Instrumental Analysis 1)
JnfifoaFounreu ;01403231 ude 01403233

nannsiazmadaveslsuenarsniaunad 3§wwaLﬂniwsaiﬂﬂizﬁuimaqaLLazazmau 6T
NNSedend

Principles and techniques of chemical separation methods, molecular and atomic

spectroscopic methods, x-ray methods.

nsiaseilnensasdle I 2(2-0-4)
(Instrumental Analysis 1)
riideadsumniey : 01403331

winnswasnalinvedisimssimaniliih Simaeiised 333emntoy

Principles and techniques of electroanalytical methods, radiochemical methods,

thermal methods.

UftRmsieseilasiniedle 2(0-6-3)

(Laboratory in Instrumental Analysis)

Jiidioaieunrie : 01403232 uay 01403332 soWsaui
Ujdfnsmeaesdiianeilagissasile

Experimental works in instrumental analysis.

uAaRaa | 3(3-0-6)
(Calculus 1)

Aauazeureiiies oyiusvasilendunazmsUssgnd dudeoinusuasmsusygnd
USusuaznsuszyng

Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.
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01417112

01420111

01420112

01420113

01420114

1D, 2
wARARE | 3(3-0-6)
(Calculus 1)

JndifeuSeunou : 01417111
wvindnaadifoyiusden Uiusvanatu AN YRUSYag Y
Space geometry, partial derivatives, multiple integrals, elementary differential

equations.

Wandvly | 3(3-0-6)
(General Physics 1)
- pr} - a P 3
namansnisiadouiiuuusnsuedin Ay naransvodlua QauUmarans

Mechanics, harmonic motion, waves, fluid mechanics.

Handoialy 1 3(3-0-6)
(General Physics II)

v

IiidosSeusnnou - 01420111

¢ «

Ibihusiinin pduwimdnlni isumansitindgelmidosy uasinadesiand

Electromagnetism, electromagnetic waves, optics, introduction to modern physics

and nuclear physics.

UjiRnsHEnd | 1(0-3-2)
(Laboratory inPhysics 1)
Jndidpadeuntou :0142011193endouty vie 01420117 w3anwsaunu

U iRnsdmsudn Handaly | videflAndugy |

Laboratory for General Physics | or Basic Physics .

U{URNsHENS I 1(0-3-2)
(Laboratory inPhysics II)
Jiideaduaniou : 01420113 wag 01420112 WIeNsaunu 3o 01420118 w3e
Wiauiu
UiiRnsdmiuien Nandvialu 1l wieiandiiugiy |

Laboratory for General Physics Il or Basic Physics |I.
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nanana 3(3-0-6)
(Principles of Statistics)

warwAnR T UAERR daiasumd FIPANANFTINNITNTE Y FuUsduunay
NsLANKIIAIIs UYL SEuN SUINL ALY NsuanLRsTae MsuINUNG N3
uanuameEs atid ayuudusudszennsidsruasaewsrring malneitoyanud ns
AnTinnuuUsUTIIMUUIMAREN Msdesesinsonnesdadunuyig

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.

NANTIINEN 3(3-0-6)
(Principles of Biology)

au

TiluanavesddllTin woduazuunueddy Mugmansuas3Tannms anamannvany

a aa

vorilnddiinlassaiauasmnfivosdnuasie Unrmineuazwgingsy
Biomolecules of organisms, cell and metabolism, genetics and evolution,

species diversity, structure and function of animals and plants, ecology and behavior.

FAnenmaufiRnag 1(0-3-2)
(Laboratory in Biology)
TfidoaSeusnrou : 01424111 viadeundout
Ujdansnisléndosyanssmiwaduazdulsznovveasad eruaduaynis
widoudt vesenstouleuarndemiludd®in iodefiwasdng INTVRATATUAYNI IR
MsAUiuguarn1SWSyvesdedidin mumvanuanevesddiiinuaslnaine
Laboratory for microscope, cell and comments, cell membrane and transport,

enzyme and bioenergetics, plant tissue and animal tissue, cell cycle and cell division,

reproduction and biodevelopment, species diversity and ecology.
3.1.5.3 A195UEsIEIWIUINIS

infinedmesiioeiy 3(3-0-6)
(Introduction to Polymer Chemistry)
TnfifpaSounreu : 01403221 wie 01403224 uway 01403243 %39 01403244

wRsug I I mansnedes Ujisensiianedwesuaznaln msiianediwes
S uNaMERS azdmiunsiianeswes msmmmfmﬂ’ﬂimaqa‘uaqmnﬁmwaaLuaéLLUU
1 auTRvesmodueifiuraule

Basic concepts of polymer science, polymerization reactions and mechanisms,
copolymerizations, kinetics, polymerization conditions, molecular weight control in step

polymerization, properties of interesting polymers.
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