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« 3Y3IFEE (Special Topics on Industrial Chemistry)
SYfe 20| ¢ 7124 24l AT 2ol Het FAHE CHECE
Topics in the latest advanced fields of research in industrial chemistry.

B35t (Molecular Biotechnology)
al

DNA 7= ¥ % 4, DNA 52, mRNA @At & =3 Chid o) 4l 24 5 2aRdstel 7|2 7ignt |2IE OfshAIZ |2,
FUAAZE 7|52l §2| U MAH S8l ois Zofatet

Understand the basic concepts and principles of molecular biology such as DNA structure and properties, DNA
replication, mRNA transcription and regulation, protein translation and regulation, and lecture on principles of gene
recombination technology and industrial applications.

U2 A 2 9|35} 7] & (Science and Technology of Nanoscale Materials)
2 4o U FRAet UeAizome] B4, AZ, 38 Y S8 gt 2k 2jAMut 7|s3 WS et

This lecture lectures on scientific knowledge and technical methods on synthesis, manufacture, process and application
of nanostructures and nanomaterials.

* 716782122} (Functional Polymer)
2 U2 HEYCR YHP2E 28| Sh= 3DZEID Self-assembly 7= Ol8sh= 4D Z2lE 71 2 YA ==& Chet
©2 of= 5D ZZIE V& 20l MtUolLt S&t B Sfleto] ABS 4 Qe AT DEAL AAE TSI
This course covers advanced polymer materials that can be used in conjunction with ceramics or metals in the fields
of 3D printing, which prints three-dimensional structures in layers; 4D printing, which utilizes self-assembly
technologies; and 5D printing, targeting complex nozzle designs.

AA3}7]& (Crystallization Technology)

2 40S Ciall T2ig 4] 25t 0|2 2o U 2 AA 42 Y BM. 4% 2 B40@ CiajY T2ig 38 2ojo
Ci SBicY,

This course covers lectures on multidimensional printing material crystallography theory, as well as the design and
analysis of crystalline materials. It involves studying applications of multidimensional printing through the analysis of
material crystallography.

458t (Nucleic Acid Engineering)

DNA/RNA/CHERIO| a5tz Gl g, RV [eretE 0|8%t ME=Ate
Molst Rt S8O| ARIE Yot £, Mis Z2E 0|0 IHE
Cl2D Al LE-HIO|R 7|88 AJKSIC}

The course introduces the chemical structures and synthesis methods of DNA, RNA, and proteins, techniques for
modifying biomolecules using bioorganic chemistry, and the principles of analytical instruments for nucleic acids. It also
explores cases of biomedical genetic applications. In particular, the course covers next-generation seguencing
technologies developed after the Human Genome Project, methods for SNP(Single Nucleotide Polymorphism)
measurement, and introduces the latest developments in nanobiotechnology.

202484 UBICHELR wSHY



« IBABISEE (Advanced Polymer Chemistry)
E2p 220l My 2 24 Sofl tisto] ChEct

The production method and physical properties of polymer materials.

+ £33 (Sol-Gel Process)
LA Y2 M| BN FO| 22t MRA|REEQ| 1| FI| 29| AR

2l 2213 2 sfety RIS AlAlske AoIth

g

ogt
njo

Q||

|'0||

toh O] 2pye| =H= &4

[

OH

ol 712
This is a dual-level course for both seniors and graduate students who are interested in techniques for advanced
materials preparation. Sol-gel process refers to room temperature formation of solid inorganic materials from molecular
precursors in liquid solution. The goal of this course is to present the fundamental physical and chemical principles of
the sol-gel process.

« 5}5}38FE2 (Advanced Chemical Engineering)
Sf5tast 20| ¢l ZhRO| 2|4l HTH 20| 2St FAIE CHEct

oA T - ocC

Topics in recent advanced fields of research in chemical engineering.

« 71718493 (Research Applications of Instrumental Analysis)
2} T o] Htnp| £oHof TS 7|72A 20Moj| Chsto] 0|2 2 Aedel, J2|n MJZEN0)| Cigt oA S IHE
M3 o wBol £28 S5(0) 00| W AL
We will study the theory, experimental method, and interpretation method of experimental results through
experiments, presentations and discussions in detail.

EZAGEE (Advanced Mass Transfer)
7|, o U A 7to] 4ot E2f 22| U olof fEkske gt 23 0|52 CHREL:

The absorption, adsorption, separation and accompanying heat and mass transfer between gases, liquids and solid
phases are discussed.

’ﬂgﬂ}?ﬂ'—’——.:% (Advanced Biochemical Engineering)

DIMS0|LE SASME BiRFS OlZsto] A%, 2ttt U o] 52| 200N FE8t SA2| ittt HatEl =02 [FHR}
22F M2 A5 Ol M2Ha|3Y £9 Ska0| J |2 Lo FiCH

The course will cover the production of useful materials in the fields of pharmaceuticals, chemical industry and energy
using microorganisms, plant and animal cell cultures, and genetic engineering, bioreactor engineering, and
bioseparation processes.

F=20|=E7]% (Colloid Physics)

ZHAIHQI ZHHO|M BHH2EA 2lup o|ojof| CHet X2 Ofsl, A7[4 O|Z30| 2lst Fa7|A vH=dut MI|52st Si49| ol
S20|=0| QFY/dof| it Ofsl, RA| ATHO| 2Afsk= 2=0|= YR H221Z0)| Chigt Ofsl, 24 &

Understanding van der Waals force and its meaning from a macro perspective, Understanding electrostatic repulsion
and electrokinetic phenomena by electric double layer, Understanding of colloid stability, Understanding of interactions
between colloid particles at fluid interface, And current research trends.

g4 A58 (Nano Convergence Materials and Chemistry)

= =2 LEeao| S 292 OI8t 8FAMO| Ofshet SER0IE SI&st Ue 88 2 X olelo| Zofy Mt €8
Y S0l 2t 7|8 2ME SEE REE °H3f SES, Lem g, L2, LHeTHEld, LT, HiO|2 SE0f Chigt sist
2ol gee, 38 ¥ =214 AR FHPIE, d2|1 Yisdst 710l tigt el LH%% St



This course is to acquaint students with understanding and application of fusion materials using innovative properties
of nanomaterials and learning basic knowledge about nanofusion materials and chemical engineering approaches and
applications. In addition, students will learn about nanocomposites, nanostructures, nanopatterning, nanocomposites,
chemical synthesis methods for biofusion, process and physical manufacturing equipment, and functionalization
technologies.

#715Fs}5-2 (Advanced Organic Chemistry)

L2mel SiptEol 2|ettg, AAHutSat 712 L HIM RSO Cigh BHE0] CHSo] =Clsth, 20| g kgt 2|eby|
Rt SO Cisto] Zelgr Zo|ct 5t oj2fst BFEE 0I8%t &7 eMdol tisto] tiEA Eot.

Substitution reactions and elimination reactions of aliphatic compounds and reactions on carbonyl and benzene
derivatives are discussed, and the reactivity and substituent effect according to the structure will be discussed. We will
also discuss organic synthesis using these reactions.

oA F8E2 (Advanced Energy Engineering)

2 Zzt= ofu?] V=l fY S8 Folot o oflz|7|=2| 7|20|2E HIECZ 35, S2|4
A2let 240l D= Zol| Chsl SHESiCt.

This course defines the characteristics of each type of energy technology and learns about its impact on society and
the environment as well as chemical, physical, and engineering aspects based on the basic theory of energy
technology.

F71AAABEE (Organic Electronic Materials)

2 12 0] MAMEZ 24 wD s K70 Ol ST She UBOICH RIIA MR &2 A Ko
A M2 2|2 Qoj2iE YAERYA USRS LAEZUA(QIYIMAUY A2h0f| Aelet [2F A2 25 B it o
2tA, & =2 M LHEZHYAE 2[5t |7|M2ARS| RAFE MRl TRl & J10f| e d7|H B4 Hatet M2
S& =00 TisiA oR2Ct,

This lecture will explore “organic electronic materials” considering next generation electronic material. The organic
electronic materials are a promising material for wearable and implantable electronics due to its high flexibility and
biocompatibility. Thus, the students will learn about history, design, property and even applications of organic
electronic materials.

qALE8HE2 (Advanced Metabolic Engineering)

2 HF2 MEZL 7R Qs R0 WSt ChAttEE Olslete Z4g Yak SHe= i

ZZH A2 MEQ| CHARFEO| #ofshk= RUAE 22610 HIE P 3oz RES %é'% = E’%OI DJ
SIE7t = oMo SR RotE M2 22E CHE0 U= 20 T 0

M2 Jelo| At 225 ¥Zst= 7|28 &S5t

The first goal of this course is to understand the intrinsic metabolism in the cells. Based on this understanding the final
goal is to modify the pathway of the cells for an increased production of useful metabolites or production of novel

metabolites. For this purpose relevant molecular biological skills of modifying and inventing metabolic pathways will

nmlor

be discussed.

. —.-‘i—Z]-XHE (Polymeric Materials)
DFAL ARHOIM AREElE AMRES AVHGIY 11 HBELS =5t

=

The materials used in the polymer industry are introduced and their characteristics are discussed.

202484 UBICHELR wSHY



+ 332 A3}EE (Process Optimization)
Aol = Y SiA, AR GAVIZ, 213 HAYY Y 0|29l 28YY S8 CHECL

o,

Structure and analysis of systems, economic design standards, optimal design methods, and application of theories.

* U A 234 (Nanomaterials and Its Process)
Clst SRO| Li==20| gt £ S0 st AT 0| 0|8%t 23 & 88 2|1 TS Lit=zg349|

ATEC

Synthesis and characterization of various types of nanomaterials, process and application using them, and

Zoi| chatod

Jm

characteristics of various nano processes will be discussed.

« A7]13Y93s}HE2 (Advanced Industrial Electric Chemistry)
Hslilo| M=ot Ol5E, 719u=T, MR, M|, H7I=S0| UigEE, 7| Sistd H2ad, M7ISISIAIE MRYHE CHact

This course is designed to teach technological aspects of hi-tech industry such as IT, BT, and NT. Applications of IT,
BT, and NT to space and robotics technologies are also covered.

« 7154857714 A4 (Functional Inorganic Nanostructured Materials)
Cist Z79| 27|H=ao| £4, B, &M, L S8 Z0M0 Cish 27 |=S st&st 0le] 20| Chst 33t H2s Sotd

A A AR 4~ e WHES Usl= AS ZHE S
The objective of this course is to learn the technical skills of the characteristics, synthesis, analysis, and application of
various kinds of inorganic nanomaterials, and to learn the methodologies that can be used in the actual industrial field

through the engineering approach to its use.

« AHstst 3 A L-3-8 (Interface Engineering & Applications)
2 Y2 F Ol 0149 &, S 7IA-U|, U|-Z|, HZ|-oHZ|, 3|7 |H|, 2A|-U||, D103 S| HAHOML| S2|H/ak5

=
A STt pRIE Ol2Y0| U B A APEE 24 U S8 s

e r

This class is a theoretical lecture related to physical/chemical phenomena at the interface of two or more phases, such
as gas-liquid, liquid-liquid, liquid-liquid, solid-gas, solid-liquid, solid-solid, etc. In addition, To learn analyze and
application of the latest research trends will be lectured.

» fAZH ol 3HEE (Advanced Display Process)

2 £Y2 CAS0| EA|, A2 L 3Zoj| Ast 2|4 APSES SHESICE
This course deals with the latest research trends on display design, manufacturing and process.

s A2 A E (Energy Project)
2 £92 AF S OUR| ZOHAALAAZ], oHRAY, £AHZYR| §) MSFZSHES 23lI5I0 SFESIC,

This course is designed to conduct industry-university collaborative project about energy part(renewable energy, energy
storage, hydrogen fuel cell, etc.)

s fAEF 0|2 E (Display Project)
2 +ge 22 S fASY 0| 2OKEHAME CIAE2 0], OLED, PeOLED, QLED &) AStZ=2HES Liletn SHESICE
This course is designed to conduct industry-university collaborative project about display part(Flexible Display, OLED,
PeOLED, QLED, etc.)

s 71 8dAA T2 AE (Hybrid Materials Project)

=2 TY2 4R Y U H2SY L SHA0 SF oY MI2HES S)llSil Sigsict



This course is designed to conduct industry-university collaborative project about new material manufacturing process

and property.
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4438 (Applications of Hybrid Materials)
Jl5d RF71 SEaA A8 HMEIHYY ALY o5t = FsIH, doad, o
I=o2 RR7| S 47/5E/489| 7Ie E5tZ0Met 2F Z0pE iy S8Y

T2 2 S87|eS SISttt 2 ~YUS S 2 tiehE YRS sttt

Sich stdEs tide= &
ORI C|A22]0]/0H 2|/ |of

T To

3

= T dyH=2

This lecture is a joint course for graduate students of Kyunghee Univ., Sungkyunkwan Univ., and Inha Univ. who are
participating in the program of “Industrial Expert Training Project for Practical Use of Functional Organic/Inorganic
Hybrid Materials”. This course deals with the latest research trends and the relevant application technology in the fields
of display/energy/semiconductor. Credit exchange among the participating universities through this class is recognized.
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S}E2 (Advanced Semiconductor Engineering)
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This course explores the engineering of next-generation semiconductor devices based on the fundamental theory of

semiconductor material

s. Through case studies of recent research findings, the course delves into emerging

technological paradigms of novel materials and components that surpass silicon-based semiconductor technology.
Participants will gain insights into advanced semiconductor engineering technologies tailored for various applications,
transcending the conventional silicon-based semiconductor paradigm.

« AHY-3-EE (Advanced Interfacial Research Engineering)
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This course encloses chemical reaction phenomena on the interfacial domains between gas and solid or between liquid
and solid, on which chemical species or their derivatives are adsorbed, converted, produced, or desorbed.

« AUEAPIAEZ (Advanced Interfacial Activator Engineering)
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This course elaborates theoretical and/or applied aspects of engineered interfacial and/or film regimes, where chemical

species undergo activation and selective transformation.

« 8433} (Enzyme Engineering)
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This course focuses on understanding the structure and function of enzymes, and covers the basics and recent trends
in the engineering modification and industrial application of enzymes.

« U] AE-F3}t (Microbial
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The course covers the
expansion of microbial

* 44 AE3t (Synthetic

Engineering)
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development and optimization of production processes using various microbes and the
applications through genetic manipulation techniques.
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This course explores the principles and techniques of biotechnology to design and construct new biological systems
and functions in synthetic biology.

« A718}8}38} (Electrochemical Engineering)
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This course focuses on experimental analysis and theoretical interpretation of electrode reactions based on
electrochemical reaction processes including basic concepts of electrochemistry and process technology, and also their
application technology fields.

 IM—Printing Bridge Program
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This course focuses on learning about problem-solving and application abilities on various topics by utilizing the core
elements of creative design in the engineering field based on the understanding of the principles of printing

technology.
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(Y2Y: Department of Applied Environmental Science, Integrated Engineering)
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