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104103 | FVnenivy 4(4-0-8) | SCI04 1003 | FIIneity 4(4-0-8)
104104 | Y{URMSTVINGY 1(0-3-0) | SCI04 1004 | UZURMITVINe ity 1(0-3-0)
104108 | winTIINeN 2 4(4-0-8) | SCI04 1008 | vdn¥Vinen 2 4(4-0-8)
104109 | UfURMIwanYinen 2 1(0-3-0) | SCI04 1009 | UJURMIWANTYINe 2 1(0-3-0)
104203 | Wugeans 4(4-0-8) | SCI04 2003 | Wugmans 4(4-0-8)
104110 | wadivenitugu 4(4-0-8) | SCI041010 | iwadinenitugiu 4(4-0-8)
104111 | YfURnswadveiugIu 1(0-3-0) | SCI04 1011 | UJURNsiwasdiveniugu 1(0-3-0)
Original Updated Note

Course code Subject name Credits | Course code Subject name Credits
104101 PRINCIPLES OF BIOLOGY | 4(4-0-8) SCl04 1001 PRINCIPLES OF BIOLOGY | 4(4-0-8)
104102 PRINCIPLES OF BIOLOGY LAB | 1(0-3-0) SCI04 1002 | PRINCIPLES OF BIOLOGY LAB | 1(0-3-0)
104103 PLANT BIOLOGY 4(4-0-8) SCI04 1003 | PLANT BIOLOGY 4(4-0-8)
104104 PLANT BIOLOGY LAB 1(0-3-0) SCI04 1004 | PLANT BIOLOGY LAB 1(0-3-0)
104108 PRINCIPLES OF BIOLOGY Il 4(4-0-8) SCI04 1008 | PRINCIPLES OF BIOLOGY I 4(4-0-8)
104109 PRINCIPLES OF BIOLOGY LAB Il 1(0-3-0) SCI04 1009 | PRINCIPLES OF BIOLOGY LAB I 1(0-3-0)
104203 GENETICS 4(4-0-8) SCI04 2003 | GENETICS 4(4-0-8)
104110 FUNDAMENTAL CELL BIOLOGY 4(4-0-8) SCI04 1010 | FUNDAMENTAL CELL BIOLOGY 4(4-0-8)
104111 FUNDAMENTAL CELL BIOLOGY LAB 1(0-3-0) SClo4 1011 FUNDAMENTAL CELL BIOLOGY LAB 1(0-3-0)
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(Principles of Biology 1)
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SCl04 1001  Principles of Biology | 4(4-0-8)
Prerequisite : None

Biological concepts, organization of life, energy and life, principles of heredity,
evolution, structure of ecosystems, behavior and adaptation of life, biotechnology.
Expected learning outcomes:

Upon completion of this course, students will be able to:

[N

describe the meaning of biology and areas of study it covers;
2. describe the cell structure and function;
3. describe bioenergetics and function of the enzyme;
4. describe the continuity of life and inheritance;
5. describe the mechanism of gene expression, and applications based on its
principle;
6. describe the basic principles of evolution;
7. describe the components of an ecosystem, their interaction and adaptation of

organisms.



SCI04 1002 U{uRNIsUANTIIME 1 1(0-3-0)

(Principles of Biology Laboratory 1)
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SCl04 1002  Principles of Biology Laboratory | 4(4-0-8)

Prerequisite : SCI04 1001 Principles of Biology I or concurrent

Biological experiments which related to principles of biology course.

Expected learning outcomes:

Upon completion of this course, students will be able to:

1.

N R LN

use a compound microscope and a stereomicroscope;

distinguish prokaryotic and eukaryotic cells;

describe the principle of transportation of substances in and out of the cells;
describe the factors affecting the function of enzyme;

describe the important factors for photosynthesis and respiration;

distinguish the stages and differences of mitosis and meiosis;

give examples of inheritable traits, explain the relationship between phenotype

and genotype, and understand the basic principle of use of Chi-square test for genetic

experiments;

8.

describe the components of terrestrial and aquatic ecosystems.
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(Plant Biology)
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SCI04 1003  Plant Biology 4(4-0-8)
Prerequisite : SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology
Laboratory |
The importance of botanical study, biodiversity, taxonomy, the classification of
organisms; monera, protista, fungi and plantae, plant morphology for classification,
important plant family for agriculture, structure and function of plant cells and tissues,
adsorption and transport systems, photosynthesis, plant reproduction, plant hormones and
growth, plant biotechnology.
Expected learning outcomes:
Upon completion of this course, students will be able to:
1. Describe the importance of botanical studies and biodiversity;
2. Describe plant taxonomy and classification of organisms;
3. Describe morphological characters for plant classification and give examples of
important plant family for agriculture;
4. Identify type and function of plant cells and tissues;
Describe plant adsorption and transport;
Describe plant photosynthesis;
Describe plant reproduction;

Describe the roles of hormones on plant growth and development;

A B A

Give examples of biotechnological application in agriculture.
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(Plant Biology Laboratory)
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SCI04 1004  Plant Biology Laboratory 4(4-0-8)
Prerequisite : SCI04 1003 Plant Biology or concurrent
Plant biology experiments which related to plant biology course.
Expected learning outcomes:
Upon completion of this course, students will be able to:

1. Collect plant specimens, record, and take photos of plants;

2. Compare characteristics used to distinct between bryophytes and pteridophytes;
3. Compare reproduction structures among seed plants;

4. Describe and identify plants;

5. Prepare transverse section of plant specimens and wet mount slides;

6. Identify types and function of plant cells and tissues;

7. Describe adsorption and transport process in plants;

8. Describe factors affecting plant photosynthesis;

9. Identify reproduction structures in flowering plants.
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(Principles of Biology II)
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SCI04 1008  Principles of Biology Il 4(4-0-8)

Prerequisite  : SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology

Laboratory |

The classification of organisms, virus, monera, protists, fungi, plant kingdom, animal

kingdom, organization and function of animal tissues, organ system, immune system,

homeostasis, reproduction and animal development.

Expected learning outcomes:

Upon completion of this course, students will be able to:

1.
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explain and classify Domain Bacteria and Archaea;
explain and classify Kingdom Protista;

explain and classify Kingdom Fungi;

explain and classify plant kingdom;

explain and classify animal kingdom;

explain the organization and function of animal tissues;
explain and compare organ system of organisms;
explain and compare immune system of organisms;
explain and compare homeostasis of organisms;

explain and compare reproduction of organisms;

. explain and compare animal development.
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(Principles of Biology Laboratory )
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SCl04 1009  Principles of Biology Laboratory I 4(4-0-8)
Prerequisite : SCI04 1008 Principles of Biology Il or concurrent
Systematic, and animal experiments which related to principles of biology Il course.
Expected learning outcomes:
Upon completion of this course, students will be able to:
1. perform the experiment in accordance with Biology Il course;
design the experiment in accordance with Biology Il course;
use the scientific equipment to carry out experiments;

2
3
4. carry out the experiment under safety without injury of themselves or others;
5. have skill for work as a team and individually;,

6

apply the knowledge for daily life.
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(Genetics)
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SCl04 2003  Genetics 4(4-0-8)

Prerequisite : SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology
Laboratory |
Mendelian genetics, molecular genetics, quantitative genetics and population

genetics.
Expected learning outcomes:

Upon completion of this course, students will be able to:

1. explain and apply Mendel’s principles of inheritance in genetic analysis;
provide meanings of important terms in genetics;
explain the control of genetic traits by genes;
explain mechanism of gene expression;
explain how genetic variation occurs;

calculate for allele and genotype frequencies within a population;

o o kRoA LD

explain why genetic variation exists and how it changes within a population.



SCI04 1010 LwadAneniugy 4(4-0-8)
(Fundamental cell biology)
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SCl04 1010  Fundamental cell biology 4(4-0-8)
Prerequisite : None
Principles of Cellular and Molecular Biology, Emphasizes the structure and function

of animal cell, Different cell types in animal tissues, Cellular reproduction, Cell transport
and environmental responses, mechanisms of cell injury and cell death.
Expected learning outcomes:

Upon completion of this course, students will be able to:

1. Understand the meaning of cells and the way to study of cells
Describe the cell structure and function
Explain cellular reproduction and control
Describe different pathways of cell signaling

Explain the mechanism of cellular response when cell injury

A

Describe the basic components and classify each type of the epithelial tissue and
connective tissue

7. Describe the types of cell death and the underlining mechanism

8. Explain the basic structures of muscular tissue, types of muscular tissue and

basic mechanism of muscle contraction
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(Fundamental cell biology lab)
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SCI04 1011  Fundamental cell biology lab 1(0-3-0)
Prerequisite : SCI04 1010 Fundamental cell biology or concurrent
Biological experiments which related to principles of fundamental cell biology

course.
Expected learning outcomes:

Upon completion of this course, students will be able to:

1. Use a compound microscope and dissecting microscope to examine biological
specimens

2. Understand the differences between prokaryotes and eukaryotes and identify
structures characteristic of each

3. Predict the direction and rate of osmosis into and out of cells surrounded by
hypotonic, hypertonic, and isotonic environments

4. Compare and contrast meiosis and mitosis and distinguish the stages of mitosis
on prepared slides of mitotic cells

5. lIsolate plasmid DNA from a bacterium

6. Explain the cellular components and structures of cell transportation and
including the factors effects on cell transport

7. ldentify the basic animal tissue (connective tissue, epithelial tissue, muscular
tissue and nervous tissue)

8. Explain the mechanism of excitable cells: muscle and nerve cells
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103102 | upaeda 2 4(4-0-8) | SCI03 1002 | wPaRda 2 4(4-0-8)
103103 | avathaziluuazadd 3(3-0-6) 5CI03 1003 | Authaziluuazadi 3(3-0-6)
103104 | adfidesdu 3(3-06) | SCI031004 | adddesd 3(3-0-6)
103105 | upaAqd 3 4(4-0-8) SCI03 1005 | wAagea 3 4(4-0-8)
103109 Lma@a"aﬁ”ugm 4(4-0-8) | SCI03 1009 Lma@ﬁa*ﬁugﬂu 4(4-0-8)
103113 | adamansludinusednriu 3(3-0-6) 5CI03 1103 | adinAansludiinusyaniu 3(3-0-6)
103202 | szdeuisaunandeeudmiu 4(4-0-8) SCI03 2002 | serdeuddmuandeiavd iy 4(4-0-8)
ABNAILADS ABNILADS
Original Updated Note

Course code Subject name Credits Course code Subject name Credits
103101 Calculus | 4(4-0-8) SCl03 1001 Calculus | 4(4-0-8)
103102 Calculus I 4(4-0-8) SCI03 1002 Calculus I 4(4-0-8)
103103 Probability and Statistics 3(3-0-6) SCl03 1003 Probability and Statistics 3(3-0-6)
103104 Introduction to Statistics 3(3-0-6) SCl031004 Introduction to Statistics 3(3-0-6)
103105 Calculus Il 4(4-0-8) SCI03 1005 Calculus Il 4(4-0-8)
103109 Essential Calculus 4(4-0-8) SCI03 1009 Essential Calculus 4(4-0-8)
103113 Mathematics in Daily Life 3(3-0-6) SCI03 1103 Mathematics in Daily Life 3(3-0-6)
103202 Numerical Methods for Computer | 4(4-0-8) SCI03 2002 Numerical Methods for Computer 4(4-0-8)
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SCI03 1001 Calculus | 4(4-0-8)
Prerequisite : None
Limits of functions, continuity, the derivative, applications of the derivative, inverse

functions, mathematical induction, the definite integral and the fundamental theorem of
calculus.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. compute limits of functions, by either applying the definition of the limit, rules of limits
or UHopital’s rule;

2. determine whether a given function is continuous;

3. compute the derivatives of various functions, including exponential, logarithmic and
trigonometric functions, by either applying the definition or the rules for derivatives;

4. sketch graphs of functions by making use of the derivative;

5. apply linear approximation and Newton’s method for root finding;

6. compute integrals of low-order monomials using Riemann sums;

7. compute the indefinite and definite integrals of basic functions, including integration

by substitution.
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SCI03 1002 Calculus I 4(4-0-8)
Prerequisite : SCI03 1001 Calculus |
Techniques of integration (of functions of a single variable), improper integrals, numerical

integration, sequences and series, Taylor polynomials and Taylor series, vectors and geometry,
vector valued functions, functions of several variables, partial derivatives and applications.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. compute integrals using techniques such as integration by parts, partial fractions and
trigonometric and other substitutions;

2. recognize and compute improper integrals;

3. compute limits of sequences and series, by either using the definition or rules of limits;

4.  compute Taylor polynomials and Taylor series;

5. perform arithmetic operations on vectors in three-dimensional space and apply them
for problem solving;

6. work with equations of lines and planes in three-dimensional space;

7. differentiate and integrate vector-valued functions in three-dimensional space, and
compute lengths of curves;

8. explain whether a function of several variables is continuous;

9. compute partial derivatives, directional derivatives and gradients;

10. find local extrema of functions of two variables.



SCI03 1003 AMNUAzuLazann 3(3-0-6)
(Probability and Statistics)

FyrdeAunau : SCI03 1002 uARANE 2

(%
4

pnufiloswuneiunguienuiieaduy  dudsduuaznisuanuas luaud  faidudenda
lumuduazilndunansnimesadin - Moulunadin  MegluuuduuaznIswaNkANIstnmedns N3
UsganauA1 NMIVAdeuaANYRgy

=

HANISISEUTNAIANI :
o = a A ] &
UnAnwinsuseIvUianuamsadel Ul
a v & o A Y = | I ° i 1 & v
1. esuiganuiiUssiufefunguiaiuuiasdy uwarduindianuiziduresngniselld
2. 88U1EANUNIY PwuNUIsanvesiiulsdu wazendiogsvasiiwlsduusazUssinnle
3. efunwanliAfiddy sndiegns niesvisduiuniazdureamsnsalfiietesiui
4. edueautAfiddy Snvisduannuinazduvesiiusguuuusedesidfale
5. aSunguwIAnLaynannIsveINTSEUAIRE el
6

3 UENANNITVDINITUTEUUAINIS MBS LR DNNIUTEUIUAINIT TR DS LA

~

a5UIENANNITHaLITNISIRdRUaNNAgIUNNaifed1ei1els sufslszandnisveaay

a [ &
auuAguiulangdaminia

SCI03 1003 Probability and Statistics 3(3-0-6)
Prerequisite : SCI03 1002 Calculus |l
Elementary probability theory, random variables and distributions, moments, moment

generating functions and characteristic functions, limit theorems, random samples and
sampling distributions, estimations, tests of hypothesis.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain the elementary theorems of probability, and calculate the probability of an
event;

2. explain the meaning of random variable, classify the types of the random variables,
and give an example for each type of the random variable;

3. explain the main properties, give examples, and calculate the probability of events
related with the main discrete random variables;

4. explain the main properties and calculate probability of events related with the
main continuous random variables;

5. explain the ideas and the key concepts of random sampling;

6. explain the key concepts of parameter estimations, and estimate the statistical
parameters;

7. explain the key concepts and the method of hypothesis testing, and apply the hypo

thesis testing to problems in statistics.
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(Introduction to Statistics)
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SCI03 1004 Introduction to Statistics 3(3-0-6)
Prerequisite : None
Fundamental concepts and statistical methods, measures of central tendency and

variation, basic probability theory, distribution of some important discrete random variables,
normal distribution, sampling theory, estimation, hypothesis test, variance analysis, regression and
correlation analyses, chi-square test, nonparametric statistics.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain the ideas and fundamental principles of statistics;

2. measures the central tendency and variation of the data, and choose a suitable
method to measure the central tendency and variation of the data;

3. explain the meaning of important statistical terminology and the basic theorems of
probability, and calculate the probability of an event;

4. explain the meaning of random variable, classify random variables by type, and give
an example for each type of the random variable;

5. explain the main properties, give examples, and calculate the probability of events
related with the main discrete random variables;

6. explain the main properties and calculate the probability of events related with a
normal random variable;

7. explain the key concepts of parameter estimation, and estimate the statistical
parameters;

8. explain the key concepts and the method of hypothesis testing, and apply hypothesis
testing to problems in statistics;

9. explain the key concepts of variance analysis, and apply variance analysis to problems
in statistics;

10. explain the key concepts of regression and correlation analysis, and apply the
regression and correlation analysis to problems in statistics;

11. explain the key concepts and the method of chi-square testing, and apply chi-square

testing to problems in statistics;
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SCI03 1005 Calculus I 4(4-0-8)
Prerequisite : SCI03 1002 Calculus I
Quadric surfaces, Lagrange multipliers, multiple integration, integrals in polar, First order

ordinary differential equations, second order ordinary differential equations, initial value
problems, the power series method, applications.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. draw graphs in polar coordinates as well as quadric surfaces in three dimensions;

2. compute double and triple integrals along with graphing concerned domains in
rectangular, polar, cylindrical and spherical coordinates;

3. solve first order ordinary differential equations;
solve first order initial value problems;
solve second order linear ordinary differential equations;

solve second order linear initial value problems;

N A

apply the power series method to solve linear ordinary differential equations;
8. connect differential equations to problems in mathematics, science, engineering and

daily life.
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SCI03 1009 Essential Calculus 4(4-0-8)
Prerequisite : None
limits and continuity of functions, derivative of polynomial, exponential, logarithmic and

trigonometric  functions, fundamental theorems of calculus, integrals using techniques
substitution, integration by parts, linear differential equations of first and second order
Expected Learning Outcomes :

On completion of this course, students are able to:

1. compute limits of functions, by either applying the definition of the limit, rules of limits

2. determine whether a given function is continuous

3. compute the derivatives of various functions, including polynomial, exponential,
logarithmic and triconometric functions, by either applying the definition or the rules for
derivatives;

4. describe two fundamental theorems of calculus and apply them to solve integration
of various functions including polynomial, exponential, logarithmic and trigonometric functions

5. compute integrals using techniques such as substitution, integration by parts

6. compute solutions of linear differential equations of first and second order
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(Mathematics in Daily Life)
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SClI03 1103 Mathematics in Daily Life 3(3-0-6)
Prerequisite : None
This course presents how basic mathematical concepts can be applied to daily life

problems. Considered are problems related to graphs, area and volume, financial problems such
as computing interests, annuities and taxes, resource allocation problems such as break-even
point, finding the optimal values, and other problems of interest.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. Compute area and volume of geometric shapes

2. Solve simple interest and compound interest problems

3. Compute personal income tax

4.  Apply linear programing in daily life problems

5. Find the optimal value by graphing and complex table
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(Numerical Methods for Computer)
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SCI03 2002 Numerical Methods for Computer 3(3-0-6)
Prerequisite : SCI03 1005 Calculus Il and 202103 Information Technology Il or 523101 Computer
Programming |

This course introduces the principles and fundamental concepts of numerical analysis for
solving common computational problems in engineering. Topics include: number representations
on computer, Taylor polynomials and function approximation, root finding for nonlinear
equations, interpolation by polynomials, least-squares method, some theoretical background on
linear algebra and matrices, direct and iterative methods for solving linear systems, numerical
differentiation and integration, numerical solutions of boundary value problems for ordinary

differential equations. Learning outcomes

Expected Learning Outcomes :

On completion of this course, students are able to:

1. learn how numbers are represented on computers, its limitation and round-off error;

2. construct Taylor polynomials for function approximation, analyze the truncation error
using Taylor’s theorem, and find a bound for the truncation error;

3. apply basic iterative methods to approximate roots of nonlinear equations and analyze
the convergence of Newton’s method;

4. explain the key concepts of interpolation, use Lagrange basis polynomial functions and
Newton divided difference to construct the interpolating polynomial functions;

5. explain the key concepts of least-squares method, fit data by linear functions and
nonlinear functions, and interpret the goodness of fit by correlation coefficient;

6. find solutions of linear systems by applying Gaussian elimination method, LU
factorization, Gauss-Jacobi and Gauss-Seidel iterative methods, and analyze the convergence
condition;

7. calculate the approximate values of derivatives by forward, backward, and central
difference formulas and analyze the errors; apply the Newton-Cotes rules to calculate the
approximate values of the definite integrals, and use big O notation to represent the error and
analyze the reduction of error;

8. explain the difference between the analytical solutions and numerical solutions of
differential equations and apply basic numerical methods for solving the initial value problems

for ODE.
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Original Updated Note

Course code Subject name Credits Course code Subject name Credits
105101 Physics | 4 (4-0-8) SCI05 1001 Physics | 4 (4-0-8)
105102 Physics I 4 (4-0-8) SCI05 1002 Physics |l 4 (4-0-8)
105103 General Physics 4 (4-0-8) SCI05 1003 General Physics 4 (4-0-8)
105104 Fundamental Physics 4 (4-0-8) SCl05 1004 Fundamental Physics 4 (4-0-8)
105105 Physics 2 (2-0-4) SCI05 1005 Physics 2 (2-0-4)
105191 Physics Laboratory | 1 (0-3-0) SCI05 1191 Physics Laboratory | 1 (0-3-0)
105192 Physics Laboratory |l 1 (0-3-0) SCI05 1192 Physics Laboratory I 1(0-3-0)
105193 General Physics Laboratory 1 (0-3-0) SCI05 1193 General Physics Laboratory 1 (0-3-0)
105194 Fundamental Physics Laboratory 1 (0-3-0) SCI05 1194 Fundamental Physics Laboratory 1 (0-3-0)
105195 Physics Laboratory 1 (0-3-0) SCI05 1195 Physics Laboratory 1(0-3-0)
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SCI05 1001 Physics | 4(4-0-8)
Prerequisite : None
Newton’s Laws of motion Linear motion linear, momentum, angular momentum,

mechanical energy, work- energy theorem, elasticity, simple harmonic motion, damped
oscillation and resonance, propagation of wave, sound wave, flow of fluid, heat and
thermodynamics, kinetic theory of gas
Expected Learning Outcomes :

On completion of this course, students are able to:

1. Describe the quantities related to motions

2. Calculate the physical quantities related to the motions by applying Newton’s Laws
of motion

3. Apply the work-energy theorem to calculate physical quantities related to motion.

4. Recognize the situations, where the mechanical energy or total momentum of a
system is conserved,

5. Identify if an oscillation is underdamped, overdamped or critically damped,

6. Apply the continuity equation and Bernoulli’ s principle to calculate the speed and
pressure of fluids,

7. Apply the equation of state to obtain state quantities of an ideal gas,

8. And implement the laws of thermodynamics to calculate the heat flowing in and

out of an ideal gas that undergoes reversible processes.
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SCI05 1002 Physics |I 4(4-0-8)
Prerequisite : SCI0O5 1001 Physics |
Electric field and potential, current and resistance, magnetic field and induction,

electric circuits, Kirchhoff’s rules, light wave, modern physics
Expected learning outcomes:

On completion of this course, students are able to:

1. To describe, in words, the various concepts in electromagnetism, electric circuits
physical optics, and modern physics that comes into play in particular situations;

2. To represent these electromagnetic, electric circuits physical optic, and quantum
mechanics phenomena mathematically in those situations;

3. To predict outcomes in other similar situations.
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SCI05 1003 General Physics 4(4-0-8)
Prerequisite : None

Linear motion, rotation, energy and momentum conservation, wave motion, sound
waves, fluid mechanics, electrostatics, capacitance, current and circuits, magnetic fields and
induction, physical optics, atom molecule and nucleus, radioactivity, nuclear reactions and
peaceful use of nuclear energy
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding of Linear motion, rotation, energy and
momentum onservation, wave motion, sound waves, fluid mechanics, electrostatics,
capacitance, current and circuits, magnetic fields and induction, physical optics, atom molecule
and nucleus, radioactivity, nuclear reactions and peaceful use of nuclear energy

2. Be able to solve relating problems

3. Be able to describe the subject in details to others

4. Be eager to learn, honest, punctual, disciplined, responsibly and voluntary
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SCI05 1004 Fundamental Physics 4(4-0-8)
Prerequisite : None

Fundamental physics laws about two, three dimensional forces and Newton’s law of
motion, work and energy, rigid body dynamics, rotations, single harmonic motion, damped
oscillations, waves, soundwaves, fluid mechanics, and thermodynamics.
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding of Fundamental physics laws about two, three
dimensional forces and Newton’s law of motion, work and energy, rigid body dynamics,
rotations, single harmonic motion, damped oscillations, waves, soundwaves, fluid mechanics,
and thermodynamics.

2. Be able to solve relating problems

3. Be able to describe the subject in details to others

4. Be eager to learn, honest, punctual, disciplined, responsibly and voluntary
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SCI05 1005 Physics 2(2-0-4)
Prerequisite : None

Physics laws and their applications related to nursing and medicine. The contents
include mechanics, heat, fluids, waves, electricity magnetism, optics, nuclear physics, and
radiation.
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding of physics laws and their applications related to
nursing and medicine. The contents include mechanics, heat, fluids, waves, electricity
magnetism, optics, nuclear physics, and radiation.

2. Be able to solve relating problems

3. Be able to describe the subject in details to others

4. Be eager to learn, honest, punctual, disciplined, responsibly and voluntary
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SCI05 1191 Physics Laboratory | 1(0-3-0)

Prerequisite : SCI0O5 1001 Physics | or study concurrently Physics | or consent of the School
This course is intended to expose student to hand-on basic physics experiments

supporting contents described in Physics | course. The student must perform at least 8
experiments covering mechanics, wave and fluids.
Expected learning outcomes:

On completion of this course, students are able to:

1. To use various analog and digital devices to make corresponding measurement
consistent with the content covered in class,

2. To estimate associated uncertainties of measuring devices,

3. To record and organize their observations in a laboratory notebook,

4. To perform data analysis.
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SCI05 1192 Physics Laboratory I 1(0-3-0)

Prerequisite : SCIO5 1191 Physics Laboratory | and SCIO5 1002 Physics Il require
SCI05 1191 Physics Laboratory | or/and SCI05 1002 Physics Il or consent of
the School
In a similar manner to Physics Laboratory |, this course is supporting contents described
in Physics Il course. The student must perform at least 8 experiments covering light, electronics,
photoelectric and radiation.
Expected learning outcomes:
On completion of this course, students are able to:
1. To use various analog and digital devices to make corresponding measurement
consistent with the content covered in class,
2. To estimate associated uncertainties of measuring devices,
3. To record and organize their observations in a laboratory notebook,

4. To perform data analysis.
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SCI05 1193 General Physics Laboratory 1(0-3-0)
Prerequisite : SCI0O5 1003 General Physics or study concurrently General Physics or consent
of the School

This course is intended to expose student to hand-on basic physics experiments
supporting contents described in General Physics course. The student must perform at least 8
experiments covering measurement, linear motion, simple pendulum, standing waves and
resonance on a string, resonance of sound waves, viscosity, electric fields and potential, and
direct current circuits.
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding about basic physics experiments supporting
contents described in General Physics course. The student must perform at least 8 experiments
covering measurement, linear motion, simple pendulum, standing waves and resonance on a
string, resonance of sound waves, viscosity, electric fields and potential, and direct current
circuits.

2. Be able to use relating devices

3. Be able to record and organize their obstructions in a laboratory notebook

4. Be able to perform data analysis and draw the conclusion
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SCI05 1194 Fundamental Physics Laboratory 1(0-3-0)
Prerequisite : SCI05 1004 Fundamental Physics

Basic physics laboratory that includes measurement, significant numbers, linear motion,
Newton’s 2nd law, resonance of wave in string, resonance of sound wave, electric fields, DC
electric circuits, light interference, and photoelectric effect
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding about Basic physics laboratory that includes
measurement, significant numbers, linear motion, Newton’s 2nd law, resonance of wave in
string, resonance of sound wave, electric fields, DC electric circuits, light interference, and
photoelectric effect

2. Be able to use relating devices

3. Be able to record and organize their obstructions in a laboratory notebook

4. Be able to perform data analysis and draw the conclusion
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SCI05 1195 Physics Laboratory 1(0-3-0)
Prerequisite : SCI05 1005 Physics

Basic physics laboratory that includes measurement, significant numbers, linear motion,
Newton’s 2nd law, resonance of wave in string, resonance of sound wave, electric fields, DC
electric circuits, light interference, and photoelectric effect
Expected learning outcomes:

On completion of this course, students are able to:

1. Gain knowledge and understanding about Basic physics laboratory that includes
measurement, significant numbers, linear motion, Newton’s 2nd law, resonance of wave in
string, resonance of sound wave, electric fields, DC electric circuits, light interference, and
photoelectric effect

2. Be able to use relating devices

3. Be able to record and organize their obstructions in a laboratory notebook

4. Be able to perform data analysis and draw the conclusion
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SCl02 1111 Fundamental Chemistry | 4(4-0-8)
Prerequisite : none

Atomic theory and electronic structure of atoms, periodic properties of atoms, chemical
bonding, stoichiometry, gases, liquids, solids, chemical equilibrium, general properties of acids
and bases, and chemical kinetics.
Expected Learning Outcomes :

1. Gain knowledge and understanding of atomic theory and electronic structure of
atoms, periodic properties of atoms, chemical bonding, stoichiometry, gases, liquids, solids,
chemical equilibrium, general properties of acids and bases, and chemical kinetics

2. Be able to solve problems in the class

3. Be able to describe the subject in details to others

4. Be eager to learn, honest, punctual, disciplined, responsible, and voluntary
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SCl02 1112 Fundamental Chemistry Laboratory | 1(0-3-0)
Prerequisite : SCI02 1111 Fundamental Chemistry | or taken concurrently
Experimental works in the laboratory which include the basic techniques in experimental

chemistry, properties of gases and liquids, metallic models, chemical equilibruim, acid - base
titrations, chemical kinetics and various types of chemical reactions.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain principles of lab safety and able to behave accordingly in the lab

2. know the names and uses of basic equipment and glass wares used in chemistry lab

3. conduct an experiment involving the collection of gas by water displacement and use
the results to correctly calculate gas properties

4. correctly read temperature from thermometer, conduct experiment to find freezing
point of liquid, and use colligative properties to calculate molecular mass of the unknown

5. explain the basic properties of solids
conduct a direct and back titration to find concentration of the solution
use titration techniques to find solubility product constant

find the reaction order of the given reaction

AR

explain the characteristics of different chemical reactions
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SCl02 1113 Fundamental Chemistry Il 4(4-0-8)
Prerequisite : SCI02 1111 Fundamental Chemistry |

Acid - base equilibria, thermodynamics and applications in chemistry, electrochemistry,
electrochemical cells, transition metals and coordination compounds, organic chemistry and
introductory biochemistry, nuclear chemistry and environmental chemistry.
Expected Learning Outcomes :

1. Explain principles of the acid - base equilibria, ionization constants of weak acids and
bases, diprotic and polyprotic acids, acid - base properties of salts, and calculate the pH of a
buffer solution and acid - base titrations

2. Explain the fundamental concepts of energy, system, and environment, laws of
thermodynamics, enthalpy, entropy, and free energy, and apply the equations to problems
solving in daily life

3. Explain the meaning of redox reactions, electrochemical cells, Nernst's equation,
electrolysis, metal plating and perform the calculation related to electrochemistry

4. Explain the properties of transition metals and coordination compounds , name
coordination compounds, explain the concept and perform the calculation of the crystal field
theory and predict the low-spin and high-spin complexes

5. Explain the fundamental concepts of nuclear reactions, isotopes, biological effects of
radiation ,and the application of nuclear energy

6. Write a structure and name organic compounds, write chemical reactions of the
organic compounds ,and recognize introductory biochemistry, polymers, chemicals in daily life
(fertilizer, drugs, etc.)

7. Explain the concepts of environmental chemistry, pesticides, air pollutants, water

pollutants, water quality and water treatment
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SCl02 1114 Fundamental Chemistry Laboratory Il 1(0-3-0)
Prerequisite : SCI02 1113 Fundamental Chemistry Il or study concurrently

Laboratory works which include the studies of acid and base ionization constants of
weak acids and bases, thermometric titration, technical chemistry in making a blueprint,
measurement of the voltage of a simple electrochemical cell, coordination compound, some
types of reactions of hydrocarbons, tests of compounds of living organisms, and environmental
chemistry.
Expected Learning Outcomes :

1. Gain knowledge and understanding of experiments on acid and base ionization
constants of weak acids and bases, thermochemistry, chemical method of producing blueprints
objects, electrochemistry, coordination compounds, hydrocarbon reactions, tests of compounds
from living organisms, and environmental chemistry.

2. Have experimental skills and be able to use basic scientific equipment.

3. Be able to collect, calculate, and analyze experimental data based on scientific
principles and methods.

4.  Be able to describe the experiments in details to others.

5. Be eager to learn, well organized, collaborative, honest, punctual, disciplined,

responsible, and voluntary.
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SCl02 1105 Organic Chemistry 3(3-0-6)
Prerequisite : SCI02 1101 Chemistry | or SCI02 1103 Chemistry Il or SCI02 1111
Fundamental Chemistry | or SCI02 1113 Fundamental Chemistry Il or
SCI02 1115 Principles of Chemistry
General principles and theories in organic chemistry, structures, nomenclature, physical
properties, syntheses, and reactions in brief of alkanes and cycloalkanes, alkenes and alkynes,
aromatic compounds, alkyl halides, alcohols and ethers, aldehydes and ketones, carboxylic
acids and their derivatives, and amines as well as stereochemistry of organic compounds.
Expected Learning Outcomes :

1. Gain knowledge and understanding of general principles and theories in organic
chemistry, structures, nomenclature, physical properties, syntheses, and reactions in brief of
alkanes and cycloalkanes, alkenes and alkynes, aromatic compounds, alkyl halides, alcohols
and ethers, aldehydes and ketones, carboxylic acids and their derivatives, and amines as well
as stereochemistry of organic compounds

2. Be able to solve problems in the class.

3. Be able to describe the subject in details to others.

4. Be eager to learn, honest, punctual, disciplined, responsible, and voluntary.
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SCl02 1106 Organic Chemistry Laboratory 1(0-3-0)
Prerequisite : SCI02 1105 Organic Chemistry or study concurrently

Laboratory works which include the studies of determination of melting point and
boiling point of organic chemical compounds, recrystallization, steam distillation, extraction,
column chromatography, thin layer chromatography, fat-oil-soap-oil of wintergreen-aspirin-and-
balm, and reactions of organic compounds.
Expected Learning Outcomes :

1. Gain knowledge and understanding of experiments on determination of melting point
and boiling point of organic chemical compounds, recrystallization, steam distillation, extraction,
column chromatography, thin layer chromatography, fat-oil-soap-oil of wintergreen-aspirin-and-
balm, and reactions of organic compounds.

2. Have experimental skills and be able to use basic scientific equipment.

3. Be able to collect, calculate, and analyze experimental data based on scientific
principles and methods.

4. Be able to describe the experiments in details to others.

5. Be eager to learn, well organized, collaborative, honest, punctual, disciplined,

responsible, and voluntary.
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SCl02 2202 Physical chemistry 3(3-0-6)
Prerequisite : SCI02 1103 Chemistry I or SCI02 1111 Fundamental Chemistry |
Properties of liquids and solutions ; phase equilibria and the phase rule ; catalysis
processes; chemical thermodynamics; chemical kineties.
Expected Learning Outcomes :
On completion of this course, students are able to:
1. Understand the roles used for studying liquid and solutions
Understand the definition of ideal and real solutions
Understand the phase role, the phase diagram and their applications

2
3
4. Understand the catalysis processes and applications of catalysts in industry
5. Understand the chemical thermodynamics and applications

6

Understand the chemical kinetics and the factors that affect the rate of reactions
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SCl02 2203 Physical Chemistry Laboratory 1(0-3-0)
Prerequisite : SCI02 2202 Physical Chemistry or taken concurrently
Experiments related to contents of Physical chemistry

Expected Learning Outcomes :

On completion of this course, students are able to

1. Perform each experiment by studying lab handouts and references therein

2. Aware safety requirements and lab skills to perform physico-chemical experiments

3. Keep records of instruments, parameters, and experimental observations

4. Understand how to report and discuss experimental results (including error analysis)

5. Use Excel spreadsheet to analyze experimental data, construct graphs, and calculate

required experimental parameters
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SCl02 2204 Analytical Chemistry 4(4-0-8)
Prerequisite : SCI02 1103 Chemistry Il or SCI02 1113 Fundamentals of Chemistry |l
Principles and theory of analytical chemistry; methods of gravimertric and volumetric

analyses ; instrumental methods ; neutralization titrations ; complexometric titrations ; redox
titrations ; electroanalytical methods ; chromatographic methods.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. identify the basic steps of chemical analysis

2. apply statistics to data set from chemical analysis and related it to analytical figures
of merit

3. list and describe traditional titration methods and suggest for selected analytes the
appropriate titration choice

4. link concentration of redox species to electrode potentials and use the knowledge
for potentiometric analysis and electrochemical redox titration

5. identify multi- analyte sample separation and particular groups of analytes to

appropriate chromatography.
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SCl02 2205 Analytical Chemistry Laboratory 1(0-3-0)
Prerequisite : SCI02 2204 Analytical Chemistry or taken concurrently
Experiments related to contents of Analytical Chemistry

Expected Learning Outcomes :

On completion of this course, students are able to:

1. list and describe common titration-based analysis

2. identify critical sources of possible experimental errors of titration procedures, in
particular for the eminent weighing and volumetric scaling steps

3. prepare titration standards, apply volumetric glassware with high accuracy and relate

completed titration data correctly to the target analyte concentration.
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SCl02 1115 Principles of Chemistry 4(4-0-8)
Prerequisite : none
Structures and periodic properties of atoms, chemical bonding, stoichiometry, states of

matter, chemical thermodynamics, chemical equilibrium, acids and bases, chemical kinetics,
electrochemistry, nuclear chemistry
Expected Learning Outcomes :

1. Students understand important principles and theories in chemistry and being able
to apply their knowledge with other disciplines.

2. Students understand fundamental chemistry, which is relevant and supports the
advancement in science and technology.

3. Students understand important principles and theories in chemistry related to
structures and periodic properties of atoms, chemical bonding, stoichiometry, states of matter,
chemical thermodynamics, chemical equilibrium, acids and bases, chemical kinetics,

electrochemistry, nuclear chemistry.
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SCl02 1116 Principles of Chemistry Laboratory 1(0-3-0)
Prerequisite : none
Basic experimental techniques in chemistry and some experiments that are relevant to

theory : properties of gasses, chemical equilibrium, acid- base titration, determination of
dissociation constants of weak acids and bases, electrochemistry, chemical kinetics and types
of chemical reactions
Expected Learning Outcomes :

On completion of this course, students are able to:

1. Handle with glassware/basic equipment in chemistry laboratory properly.

2. Relate relevant theory to the experiments.
3. Perform fundamental chemistry experiments.
a

Apply basic statistics for data analysis and experimental conclusion.
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109201 Fuedl 4(4-0-8) SCI09 2201 | Fuad 4(4-0-8)

109204 | UfuRNsTIAL 1(0-3-0) SCI09 2204 | UfURNsTIAL 1(0-3-0)

109203 Tuaduazduaiinan 3(3-0-6) SCI09 1203 | Fumduasdauaiinddn 3(3-0-6)

109206 RN sTatiuay 1(0-3-0) SCI09 1206 | UfURNsT AR 1(0-3-0)
Fadlealn Fuallaain

109209 Fapdinrensunmne 4(3-3-7) SCI09 2209 | FuadnenIsunng 4(3-3-7)

109302 1ABUINIUaZ AU AEL 1(1-0-2) SCI09 3302 Trunsuas L Uaday 1(1-0-2)

Original Updated Note
Course code Subject name Credits Course code Subject name Credits

109201 Biochemistry 4(4-0-8) SCl09 2201 Biochemistry 4(4-0-8)

109204 Biochemistry Laboratory 1(0-3-0) SCI09 2204 Biochemistry Laboratory 1(0-3-0)

109203 Biochemistry and Clinical 3(3-0-6) SCI09 1203 Biochemistry and Clinical 3(3-0-6)
Biochemistry Biochemistry

109206 Biochemistry and Clinical 1(0-3-0) SCI09 1206 Biochemistry and Clinical 1(0-3-0)
Biochemistry Laboratory Biochemistry Laboratory

109209 Medical Biochemistry 4(3-3-7) SCI09 2209 Medical Biochemistry 4(3-3-7)

109302 Nutrition and Metabolism 1(1-0-2) SCI09 3302 Nutrition and Metabolism 1(1-0-2)
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SCI09 2201 Biochemistry Laboratory 4(4-0-8)
Prerequisite :  SCI04 1001 Principles of biology I, SCI02 2105 Organic chemistry
Study of principle biochemistry, biochemical compositions in micromolecules and

macromolecules, combination study between organic chemistry and biochemistry, chemical and
functional study of amino acids and proteins, biochemical study of enzymes, coenzymes and
vitamins, biochemical study of lipids, carbohydrates, integration of metabolisms, nucleotides,
biomembranes, blood and hormones.
Expected Learning Outcomes :

On completion of this course, students are able to:

1. Understand and have knowledge about biochemical compositions and functions of
micromolecules and macromolecules in living cells

2. Apply basic knowledge obtained in this course for further studies or other specific fields
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SCI09 2204 Biochemistry Laboratory 1(0-3-0)
Prerequisite :  SCI04 1001 Principles of biology 1, SCI02 2105 Organic chemistry, Co SCI09 2201
Biochemistry
Studying the preparation of biomolecules, learning how to use modern techniques in the

diagnosis of certain diseases and analysis of biomolecules
Expected Learning Outcomes :

On completion of this course, students are able to:

Understand and have knowledge about

1. Preparation of biomolecules for characterization

2. Some applications in medical diagnosis
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(Biochemistry and Clinical Biochemistry)
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SCI09 1203 Biochemistry and Clinical Biochemistry 3(3-0-6)
Prerequisite : SCI02 1111 Fundamental Chemistry | or SCI02 1107 Chemistry for Health Science,
SCl02 1112 Fundamental Chemistry Laboratory | or SCI02 1108 Chemistry for
Health Science Laboratory, SCI04 1001 Principle of Biology | or SCI04 1075
Principle of Biology and SCI04 1002 Principle of Biology Laboratory |
Study structure of biomolecules in molecular level, mechanism of biocatalysts,
mechanical control of quantity and function of biomolecules in body, metabolic control and
causes of metabolic changes leading to diseases, function and importance of blood components,
function of hormones and organs, importance of vitamins and minerals, and nutritional
assessment, gene regulation, gene expression
Expected Learning Outcome:
1. Students are able to explain principle and theory of biochemistry.
2. Students are able to apply their biochemical knowledge to diagnosis, nursery, and

therapeutics of the patients.
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SCI09 1206 Biochemistry and Clinical Biochemistry Laboratory 1(0-3-0)
Prerequisite : SCI09 1203 Biochemistry and Clinical Biochemistry or Co SCI09 1203 Biochemistry
and Clinical Biochemistry
Study principle of basic methods and molecular techniques in biomolecules for applying

in clinical analysis, including laboratory practices, data collection, interpretation and report writing.
Expected Learning Outcome:

1. Students are able to explain principle of the techniques for determining the
biomolecules

2. Students are able to interpret the result and explain the possibility of clinical

correlations.
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SCl09 2209 Medical Biochemistry 4(3-3-7)
For Doctor of Dental Surgery Curriculum

Prerequisite: SCI02 2105 Organic chemistry, SCI02 2106 Organic Chemistry Laboratory*

* For the students who under Doctor of Dental Surgery Curriculum with Bachelor’s degree holder.

Prerequisite is not required.

For Doctor of Medicine Curriculum

Prerequisite: SCI02 1107 Chemistry for Health Science

Biochemistry, function of macromolecules and their derivatives, structure of biomolecules
in molecular level, mechanism of biocatalysts, energy metabolism, metabolic sequences, gene
regulation, gene expression, biochemistry and biomolecular technology
Expected Learning Outcome:

1. Students are able to explain principle and theory of biochemistry.

2. Students are able to apply their biochemical knowledge to explain the regulation of
metabolism and metabolic diseases

3. Students are able to explain principle of the techniques for determining the
biomolecules

4. Students are able to interpret the result and explain the possibility of clinical

correlations.
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SCI09 3302 Nutrition and Metabolism 1(1-0-2)
Prerequisite : SCI09 2209 Medical Biochemistry

Principles of nutrition, nutrients, toxic substances, energy metabolism of carbohydrates,
lipids, protein, amino acids, vitamins, water, minerals, nutritional assessment, application of basic
sciences to explain common diseases
Expected Learning Outcome :

1. Students are able to explain the importance of nutrients according to the principle of
nutrition.

2. Students can apply the knowledge for nutritional assessment of patients.

3. Students can apply the knowledge of nutrition and metabolism for diagnostic and

therapeutic of some diseases.
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110101 | mednamians 3(3-0-6) | SCI15 1101 | mednipmmans 3(3-0-6)
110102 | Yjdinsnieinaeans 1(0-3-0) | SCI15 1102 | UfURnsmednnaeans 1(0-3-0)
110103 | meimamansiugiu 3(3-0-6) | SCI15 1103 | nelnAmansiugiu 3(3-0-6)
110104 Uﬁﬁamima?mﬂmam%ﬁugm 1(0-3-0) | SCI15 1104 Uaﬁﬁmimﬁmﬂmam%ﬁugm 1(0-3-0)
111101 | &359men 3(3-0-6) | SCI151301 | a3vinen 3(3-0-6)
111102 | U§0Rn15a35Imen 1(0-3-0) | SCI151302 | UjURn15a35Inen 1(0-3-0)
111205 | a35Inenfiugu 3(3-0-6) | SCI152301 | &Ssineiugiu 3(3-0-6)
111206 | UfoRmsadsinenitugiu 1(0-3-0) | SCI152302 | UjURnsassiveiugiu 1(0-3-0)
113201 | wndwiven 4(4-0-8) | SCI15 2501 | adeinen 4(4-0-8)
110207 | meAmamansuazaisineonnud | 3(3-0-6) | SCI152101 | meiniamaniuazaisineivesuyusiugu 3(3-0-6)
*ﬁugm
110208 | UjUinismednamansuazaisinet | 1(0-3-1) | SCI152102 | YuRnismeinamanswazea3sivetveuysd 1(0-3-1)
voywIugIU gy
116200 | Awngdnen 3(2-3-5) | SCI152103 | Amnginen 3(2-3-5)
116204 | ndnundaineg1meanIsunmeg 3(3-0-6) | SCI152502 | waNAFYINEIMIINITUNNE 3(3-0-6)
116205 | szuvRavifsuasiilodeiieaiu 1 3(2-3-5) | SCI152104 | ssuuiwiluaziodeifeiu 1 3(2-3-5)
116206 | szuuninaiilelasensegn 1 3(2-3-5) | SCI152105 | szuunauiilelasensean 1 3(2-3-5)
116207 | szuundunilelasanszen 2 3(2-3-5) | SCI152303 | ssuundailelesenszgn 2 3(2-3-5)
116208 | syuuuseam 1 4(3-3-7) | SCI152106 | szuudsean 1 4(3-3-7)
116209 | syuudseamn 2 4(3-3-7) | SCI152304 | syuudsedn 2 4(3-3-7)
116301 | szuumaiumsla 1 4(3-3-7) | SCI153101 | szuumadumela 1 4(3-3-7)
116302 | szuumilauasvaoaidon 1 4(3-3-7) | SCI153102 | szuuiilauazvaenden 1 4(3-3-7)
116303 | syuugesamns 1 3(2-3-5) | SCI153103 | s¥uudesamns 1 3(2-3-5)
116304 | szuumaiulaane 1 3(2-3-5) | SCI153104 | szuumaiulaaniy 1 3(2-3-5)
116305 | syuvduniug 1 2(1-3-3) | SCI153105 | svuuduniug 1 2(1-3-3)
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Original Updated Note
Course Subject name Credits Course Subject name Credits
code code
110101 | Anatomy 3(3-0-6) | SCI15 1101 | Anatomy 3(3-0-6)
110102 | Anatomy Laboratory 1(0-3-0) | SCI15 1102 | Anatomy Laboratory 1(0-3-0)
110103 | Basic Anatomy 3(3-0-6) | SCI15 1103 Basic Anatomy 3(3-0-6)
110104 | Basic Anatomy Laboratory 1(0-3-0) | SCI15 1104 Basic Anatomy Laboratory 1(0-3-0)
111101 | Physiology 3(3-0-6) | SCI15 1301 Physiology 3(3-0-6)
111102 | Physiology Laboratory 1(0-3-0) | SCI15 1302 Physiology Laboratory 1(0-3-0)
111205 | Basic Physiology 3(3-0-6) | SCI15 2301 Basic Physiology 3(3-0-6)
111206 | Basic Physiology Laboratory 1(0-3-0) | SCI15 2302 Basic Physiology Laboratory 1(0-3-0)
113201 | Pharmacology 4(4-0-8) | SCI15 2501 Pharmacology 4(4-0-8)
110207 | Basic Human Anatomy and 3(3-0-6) | SCl15 2101 Basic Human Anatomy and Physiology 3(3-0-6)
Physiology
110208 | Basic Human Anatomy and 1(0-3-1) | SCI15 2102 Basic Human Anatomy and Physiology 1(0-3-1)
Physiology Laboratory Laboratory
116200 | Embryology 3(2-3-5) | SClI15 2103 Embryology 3(2-3-5)
116204 | Principles of Medical Pharmacology | 3(3-0-6) | SCI15 2502 Principles of Medical Pharmacology 3(3-0-6)
116205 | Skin and Integumentary System | 3(2-3-5) | SCl15 2104 Skin and Integumentary System | 3(2-3-5)
116206 | Musculoskeletal System | 3(2-3-5) | SClI15 2105 Musculoskeletal System | 3(2-3-5)
116207 | Musculoskeletal System i 3(2-3-5) | SCI15 2303 Musculoskeletal System I 3(2-3-5)
116208 | Nervous System | 4(3-3-7) | SCI15 2106 Nervous System | 4(3-3-7)
116209 | Nervous System II 4(3-3-7) | SCI15 2304 Nervous System || 4(3-3-7)
116301 | Respiratory System | 4(3-3-7) | SCI15 3101 Respiratory System | 4(3-3-7)
116302 | Cardiovascular System | 4(3-3-7) | SCI15 3102 Cardiovascular System | 4(3-3-7)
116303 | Digestive System | 3(2-3-5) | SCI15 3103 Digestive System | 3(2-3-5)
116304 | Urinary System | 3(2-3-5) | SClI15 3104 Urinary System | 3(2-3-5)
116305 | Reproductive System | 2(1-3-3) | SCI15 3105 Reproductive System | 2(1-3-3)
116306 | Endocrine System | 2(2-0-4) | SCI15 3106 Endocrine System | 2(2-0-4)
116307 | Hematopoietic System | 2(2-0-4) | SCI15 3107 Hematopoietic System | 2(2-0-4)
116308 | Medical Toxicology 1(1-0-2) | SCI15 3501 Medical Toxicology 1(1-0-2)
116309 | Reproductive and Urinary Systems 3(3-0-6) | SCI15 3108 Reproductive and Urinary Systems 3(3-0-6)
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SCI15 1101  Anatomy 3(3-0-6)
Prerequisite: SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology Laboratory |
Structures and types of cells, tissues, and organs of the skeletal system, muscular system,

nervous system, cardiovascular system, digestive system, respiratory system, urinary system,
reproductive system, endocrine system, special sense organs, and relationships between structures
of all organ systems
Expected Learning Outcomes

On completion of this course, students are able to:

1. Explain the structural and functional components of cells and basic animal tissues

2. Explain the structural and functional components of human organ systems
3. Explain the relationship between structures of all related systems
a

Know how to do the basic physical examination of body systems in the medical education.
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SCI15 1102 Anatomy Laboratory 1(0-3-0)

Prerequisite: SCI15 1001 Anatomy or study concurrently SCI15 1001 Anatomy
Laboratories for enhancing the knowledge in gross anatomy of body systems including

skeletal system, muscular system, organs of special sense, nervous system, respiratory system,
cardiovascular system, digestive system, urinary system, reproductive system, and endocrine system
and relationship between structures and functions of all relative systems.
Expected Learning Outcomes

On completion of this course, students are able to:

1. Describe laboratory practice in relation to structure and relationship between organs in
the body systems and relationship between structures and functions of all related systems

2. Know how to do the basic physical examination of body systems in the medical education.

3. Know and apply the basic knowledge of anatomy in the medical education
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SCI15 1103  Basic Anatomy 3(3-0-6)
Prerequisite: None
Study the basic principles of structures, functions, and types of cells, tissues, and organs of

the body systems such as skeletal system, muscular system, special sense organs, nervous system,
respiratory system, cardiovascular system, digestive system, urinary system, reproductive system,
endocrine system, and relationship between structures and functions of all related systems
Expected Learning Outcomes

On completion of this course, students are able to:

1. Explain basic knowledge in anatomy by emphasizing identify and specify of the structures
and principles of functions in body systems

2. Know and apply the basic knowledge of anatomy in sport science
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SCI15 1104  Basic Anatomy Laboratory 1(0-3-0)
Prerequisite: SCI15 1003 Basic Anatomy or concurrent

Anatomy laboratory to understand basic knowledge of gross anatomy of body systems such
as skeletal system, muscular system, special sense organs, nervous system, respiratory system,
cardiovascular system, digestive system , urinary system, reproductive system, endocrine system,
and relationship between structures and functions of all related systems.
Expected Learning Outcomes

On completion of this course, students are able to:

1. Explain basic knowledge in anatomy by emphasizing describe laboratory practice in
relation to structure and relationship between organs in the body systems such as skeletal system,
muscular system, special sense organs, nervous system, respiratory system, cardiovascular system,
digestive system, urinary system, reproductive system, endocrine system, and relationship between
structures and functions of all related systems

2. know how to do the basic physical examination of body systems in the sport science.
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SCI15 1301  Physiology 3(3-0-6)
Prerequisite: SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology Laboratory |
Basic knowledge of physiology mention in the function of all system such as nervous system

muscle system cardiovascular system respiratory system immune system digestive system excretion
system endocrine system reproductive system and thermoregulation balance system including
exercise physiology.
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in physiology that emphasizes principles of the functions of
the body's organ systems;

2. explain basic knowledge in physiology that emphasizes principles of the functions of the

body's organ systems.
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SCI15 1302 Physiology Laboratory 1(0-3-0)
Prerequisite: SCI15 1101 Physiology or study concurrently SCI15 1101 Physiology

Physiology Laboratory for supporting and association to knowledge of physiology.
Expected Learning Outcomes

On completion of this course, students are able to:

1. describe laboratory practice in relation to functions and mechanisms in body systems such
as body temperature regulation, lung function test, cardiac function, pulse and blood pressure,
digestion and digestive enzyme activities, reflex, sensation and physical fitness;

2. demonstrate how to measure body temperature, lung capacity, electrocardiogram, pulse

and blood pressure, reflex, sensation and physical fitness.
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SCI15 2301  Basic Physiology 3(3-0-6)
Prerequisite: None
Study the basic principles of functions and mechanisms in body systems such as body

temperature regulation, respiratory system, cardiovascular system, gastrointestinal system and
metabolism, urinary system, endocrine system, reproductive system, muscle system, sensory system,
motor system, autonomic nervous system, and higher brain function.
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in physiology that emphasizes principles of functions and
mechanisms in body systems;

2. explain basic knowledge in physiology that emphasizes principles of functions and

mechanisms in body systems.
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SCI15 2302  Basic Physiology Laboratory 1(0-3-0)
Prerequisite: SCI15 2301 Basic Physiology or concurrent
Physiology laboratory to understand basic knowledge of body temperature regulation, lung

function test, pulse and blood pressure measurement, physical fitness test, digestion and digestive
enzyme activities, skeletal muscle contraction, reflex, and sensation.
Expected Learning Outcomes

On completion of this course, students are able to:

1. describe laboratory practice in relation to functions and mechanisms in body systems such
as body temperature regulation, lung function test, digestion and digestive enzyme activities, skeletal
muscle contraction, and sensation;

2. know how to determine pulse, blood pressure, physical fitness, and reflex.
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SCI15 2501  Pharmacology 4(4-0-8)
Prerequisite: SCI15 1101 Anatomy SCI15 1102 Anatomy Laboratory SCI15 1301 Physiology
SCI15 1302 Physiology Laboratory SCI09 2203 Faiafiuazaiaiindin SCI09 2206
UfuRnsTeTiuastalinaiin
Principles of basic pharmacology, pharmacokinetic, drug- drug interaction, food- drug

interaction, drugs that affect immunologic system, drug toxicity and antidote, principle of drug
prescription for pathological disorders, concept of rational drug prescription, problems of
pharmacological treatment, solution and prevention.
Expected Learning Outcomes

1. Learners have knowledge and ability in fundamentals of Pharmacology, Basic concepts in
pharmacology, Pharmacokinetics, Interaction with drugs, liquids, nutrients, drugs that affect the
immune system, Poison and antidote, Principles of drug selection in various diseases according to
the pathological group of the body, Problems arising from drug use, Solutions and prevention,
Research and drug information systems and apply them to be effective benefits, It is an important
force in public health and medicine for the nation.

2. Learners have skills in searching for knowledge, have the analytical ability, synthesize
various content and apply it to research, and solving national research problem:s.

3. The students have virtue ethics, code of conduct Knowledgeable in drug application for
nurses and ethics in drug use for nurses, realize the value of life, have a social responsibility, able to
develop substances with medicinal properties by medical biotechnology, as well as to adapt and

transfer to the application for a benefit to the country.



SCI15 2101 mMeAnARaRiuaasTINENvasIYUdtugIY 3(3-0-6)
(Basic Human Anatomy and Physiology)
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SCI15 2101  Basic Human Anatomy and Physiology 3(3-0-6)
Prerequisite: None
Study the basic principles of structures, types of cells, tissues, and organs of the body systems

such as skeletal system, muscular system, special sense organs, nervous system, respiratory system,
cardiovascular system, digestive system , urinary system, reproductive system, endocrine system,
and study the basic principles of functions and mechanisms in body systems such as body
temperature regulation, mechanism of breathing, actions of heart and blood perfusion, mechanism
of digestion and metabolism, urination, hormonal control of the body, reproduction, mechanism of
actions of muscles, sensory nerves, motor nerves, autonomic nerves, and higher brain function.
Expected Learning Outcomes

On completion of this course, students are able to:

1. explain basic knowledge in anatomy emphasizing on identification and specification of the
structures and organs of the body systems

2. explain basic knowledge in physiology emphasizing on principles of functions and
mechanisms of the body systems

3. able to apply the basic knowledge on anatomy and physiology in public health field
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(Basic Human Anatomy and Physiology Laboratory)
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SCI15 2102  Basic Human Anatomy and Physiology Laboratory 1(0-3-1)
Prerequisite: SCI15 2101 Human Anatomy and Physiology or concurrent
Anatomy laboratory to understand basic knowledge of gross anatomy of body systems such

as skeletal system, muscular system, special sense organs, nervous system, respiratory system,
cardiovascular system, digestive system, urinary system, reproductive system, endocrine system, and
physiology laboratory to understand basic knowledge of body temperature regulation, lung function
test, pulse and blood pressure measurement, physical fitness test, digestion and digestive enzyme
activities, skeletal muscle contraction, reflex, and sensation.
Expected Learning Outcomes

On completion of this course, students are able to:

1. describe relationship between structures and functions of body systems and relationship
of functions of related body systems

2. do the basic physical examination of body systems in the public health field
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(Embryology)
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SCI15 2103 Embryology 3(2-3-5)
Prerequisite: None
Beginning of life and development of embryo, development of fetus organs from fertilization

till birth, relationship of mother and baby during pregnancy including function of placenta and
umbilical cord and congenital anomalies
Expected Learning Outcomes

On completion of this course, students are able to:

1. Describe meaning and mechanism of development of embryo since fertilization until birth.

2. Describe the relationship between mother and baby during relationship of mother and
baby during pregnancy including function of placenta and umbilical cord

3. Describe development of fetal organs

4. Describe the anomality of fetus by using basic knowledge of embryology



SCI15 2502  MANAFYINGININITUNNE 3(3-0-6)
(Principles of Medical Pharmacology)
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SCI15 2502  Principles of Medical Pharmacology 3(3-0-6)
Prerequisite: None

Principles of medical pharmacology, pharmacokinetic, pharmacodynamic, drugs-interaction,
adverse drug effects, drug toxicology, measurement and analysis of drug and poisons, drug
development and regulatory issues, national policies of drug and national list of essential medicines,
phamarcovigilance, concept of rational drug prescription, prescription of medicines for prevention
and treatment, General properties of autacoids, General properties of antimicrobials, antiparasitic
agents, General properties of antineoplastic agents and immunosuppressants.
Expected Learning Outcomes

1. Students learn the principles and introduction to Pharmacology, Pharmacokinetics
Pharmacodynamics, Drug interactions, Adverse drug reactions, Measurement and processing of blood
levels of drugs and toxins, drug development and related regulations, National List of Essential
Medicines, National Drug Policy, Drugs monitoring, and rational drug use, write a prescription, General
properties of autacoids, antimicrobial drugs, anticancer drusgs.

2. Students can explain Pharmacokinetic, principles pharmacodynamics, Follow- up and
observation of adverse drug reactions, Principles of drug use according to the National List of
Essential Medicines and Drug monitoring, Rational drug use, write a prescription, Principles of
autacoids using, Principles of antimicrobial using, Principles of anticancer using.

3. Students can analyze case studies on the use of anticancer drugs.
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(Skin and Integumentary System 1)
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SCI15 2104  Skin and Integumentary System | 3(2-3-5)
Prerequisite: None

Gross Anatomy, microanatomy, developmental anatomy, physiology of skin and connective
tissue, pharmacology of skin and integumentary system, application of basic science knowledge to
explain diseases of skin and connective tissue
Expected Learning Outcomes

On completion of this course, students are able to:

1. Describe relationship between the structural and functional of cells in the integumentary
system and connective tissue under light microscopy and naked eye

2. Describe the development of integumentary system and connective tissue

3. Describe the mechanism and relationship of physiology of skin and connective tissue in
the normal and changing by environment

4. Describe the mechanism of bactericide and fungicide for skin

5. Able to apply the basic science knowledges to explain disease of skin and connective
tissue relationship between structures and functions of body systems and relationship of functions

of related body systems
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SCI15 2105 Musculoskeletal System | 3(2-3-5)
Prerequisite: None
Anatomy, microanatomy of musculoskeletal system, human muscular movements,

controlling mechanism of musculoskeletal system, relationship between musculoskeletal system
and related organs
Expected Learning Outcomes

1. Describe gross anatomy of the muscles in upper extremities

2. Describe microanatomy of the muscular system
3. Describe the physiology of the muscular system
a

Describe the pharmacology of muscular system
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(Musculoskeletal System 1)
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SCI15 2303  Musculoskeletal System |I 3(2-3-5)
Prerequisite: SCI15 2102 Musculoskeletal System | or study concurrently
Integration of physiology of musculoskeletal system, human muscular movements,

controlling mechanism of musculoskeletal system, pharmacology of musculoskeletal system,
relationship between musculoskeletal system and related organs, application of basic sciences to
explain common problems
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in physiology and pharmacology of skeletal muscle

2. apply basic knowledge in medical sciences to explain common problems in skeletal
muscle system

3. describe laboratory practice in relation to function of skeletal muscle
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(Nervous System 1)
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SCI15 2106  Nervous System | 4(3-3-7)

Prerequisite: None
Developmental anatomy, microanatomy, and gross anatomy of nervous system, structure

and functions of nerve, brain, spinal cord, movement, balance, relationship of working between
nervous system and movement
Expected Learning Outcomes

1. Describe development anatomy, microanatomy and gross anatomy of the central nervous
system

2. Describe function of central nervous system

3. Describe function of special sensation
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(Nervous System II)
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SCI15 2304  Nervous System | 4(3-3-7)
Prerequisite: SCI15 2106 Nervous System | or study concurrently
Physiology of nervous system, functions of nervous systems, perception, pain, process of

movement, balance, relationship of working between nervous system and movement, pharmacology
of nervous system, application of basic sciences to explain common problems
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in physiology and pharmacology of nervous system

2. apply basic knowledge in medical sciences to explain common problems in nervous
system

3. describe laboratory practice in relation to function of nervous system
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(Respiratory System 1)
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SCI15 3101  Respiratory System | 4(3-3-7)
Prerequisite: None
Anatomy, microanatomy, physiology of respiratory system, respiratory mechanism, chest

movements, breathing sound, gas transmission and analysis, lung function test, pharmacology of
respiratory system, application of basic medical sciences to explain common problems
Expected Learning Outcomes

1. Describe gross anatomy of the respiratory system

2. Describe microanatomy of the respiratory system
3. Describe the physiology of the respiratory system
a

Describe the pharmacology of respiratory system
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SCI15 3102 Cardiovascular System | 4(3-3-7)
Prerequisite: None
Anatomy, microanatomy, physiology of cardiovascular system, electrocardiogram, controlling

mechanism of cardiovascular system, blood pressure, pharmacology of cardiovascular system,
application of basic sciences to explain common problems
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in anatomy, microanatomy, physiology and pharmacology
of cardiovascular system

2. apply basic knowledge in medical sciences to explain common problems in cardiovascular
system

3. describe laboratory practice in relation to anatomy, microanatomy and function of

cardiovascular system
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SCI15 3103 Digestive System | 3(2-3-5)
Prerequisite: None
Developmental anatomy, microanatomy, gross anatomy and physiology of digestive system,

production and secretion of digestive enzymes, controlling mechanism of digestive system,
pharmacology of digestive system, relationship among digestive system and related organs,
pharmacology of digestive system
Expected Learning Outcomes

1. Describe development anatomy, microanatomy and gross anatomy of the digestive
system

2. Describe the physiology of the digestive system

3. Describe the pharmacology of digestive system
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SCI15 3104  Urinary System | 3(2-3-5)
Prerequisite: None
Anatomy, histology and embryology, physiology of urinary system, related hormone,

pharmacology of urinary system, application of basic sciences to explain commmon problems
Expected Learning Outcomes

On completion of this course, students are able to:

1. know about basic knowledge in anatomy, microanatomy, embryology, physiology and
pharmacology of urinary system

2. apply basic knowledge in medical sciences to explain common problems in urinary system

3. describe laboratory practice in relation to anatomy, microanatomy and function of urinary

system
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SCI15 3105 Reproductive System | 2(1-3-3)
Prerequisite: None
Anatomy, microanatomy, embryology, physiology of reproductive system, production of

reproductive cells, fertilization, hormonal control of reproductive system, and reproductive diseases
Expected Learning Outcomes

1. explain structures of female and male reproductive cells, gametogenesis and ocogenesis,
and processes of fertilization

2. explain physiological processes of female and male reproductive systems including
mechanism of hormonal control

3. application of basic sciences to explain reproductive diseases
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SCI15 3106 Endocrine System | 2(2-0-4)

Prerequisite: None
Anatomy, microanatomy, physiology of endocrine system, mechanism and hormonal effects

on organs, working controls of the endocrine system, pharmacology of endocrine system,
application of basic sciences to explain common problem
Expected Learning Outcomes

1. Students can dentify anatomy and the contributions of the endocrine system to
homeostasis

2. Students can discuss the chemical composition of hormones and the mechanisms of
hormone action

3. Students can summarize the site of production, regulation, and effects of the hormones

4.  Students can describe pharmacologic applications of the hormones and inhibitors
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SCI15 3107 Hematopoietic System | 2(2-0-4)
Prerequisite: None
Structures and types of corpuscle, physiology, and biology of the hematopoietic system,

physiology of hematopoietic, application of basic sciences to explain common problems
Expected Learning Outcomes

1. Learners have knowledge and ability in structure and physiology of the blood system,
Pharmacology of the blood system, Application of basic medical science knowledge to describe
common blood system diseases and apply them to be effective benefits, It is an important force in
public health and medicine for the nation.

2. Learners have the skills to search for knowledge, have the analytical ability, synthesize
various content, apply it to research, and solve national research problems.

3. The students have virtue ethics, code of conduct Knowledgeable in blood application for
dentist and ethics in blood use for dentist, realize the value of life, have a social responsibility, Able
to develop substances that have properties on the blood by medical biotechnology, as well as to

adapt and transfer to the application for a benefit to the country.
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SCI15 3501 Medical Toxicology 1(1-0-2)
Prerequisite: None
The basic approach to poisoned patients, adverse health effects of exposure to pesticides,

heavy metals, toxic gases, food contaminants from natural toxins and synthetic chemicals, case
studies in forensic toxicology, the emphasis is placed on the principles of antidotes, mechanisms of
toxicity, clinical manifestations of poisoning, management of poisoned patients and treatment
Expected Learning Outcomes

1. Students learn principles of essential management for poisoned patients

2. Students can explain the dangers and mechanisms of toxic exposure resulting from various
exposure to toxins, focusing on pesticides, heavy metals, toxic gases, natural and synthetic food
contaminants.

3. Students can analyze forensic case studies, the Antitoxin principle, and the clinical

manifestations of poisoning.



SCI153108  szuvdunuguasmadudaaig 3(3-0-6)
(Reproductive and Urinary Systems)
AudsAunou: il

3

WINEINIA ANIEINIA ANNTINGT @3TINGT UagnanndvIne1veessuUaUNUUeIsEUUAURUY
wazsrvunaiulaaniz ne1siuia wensaising wesanim we1sing1adin anglaunfvesssuy
duiiuguazszuumaiulaaiz 9U090IN15HaraINTRaNIUalsA /e 9 Anuvsslussuuduiuguay
seuumaaulaane
v ¢ L= 4

NAGWSNSII8U3

U =€ d‘ 1 a dgjd ! dgj
UnfnukuseIvitanuaunsaseluil

1. aSuganuduiusseninlasaisasnthnvesgaslussuuduiugiagssuumasiulaangly
SEAUNMNEINALAESEAUANIEINMIEARS

2. a8UNENTAT AL TRILIYeTsUUAUTUS wavsvuumanudaaniy

3. 95UIIMINalNkarANNFNTLSNINETTINeIveITEUUTsUVAUT LS kAL ssUUMAAuTaan g

4. autenesALlla nenSasTIVeN nensanin nensIng1ndtin ansieunRvessEuLAUTUSLaY
syuumaiiudaane

5. BaUIEvENNEYINgIveITEUUAUNUSHar sTuUMasulaan iz

SCI15 3108 Reproductive and Urinary Systems 3(3-0-6)
Prerequisite: None
Anatomy, histology, embryology, and physiology of reproductive and urinary systems,

pathogenesis, pathophysiology, pathology, clinical pathology, abnormal conditions of reproductive
and urinary systems, including signs and symptom of common diseases of reproductive and urinary
systems, pharmacology of reproductive and urinary systems, application of basic sciences to explain
common diseases of reproductive and urinary systems
Expected Learning Outcomes

On completion of this course, students are able to:

1. Describe relationship between the structural and functional of cells in the of reproductive
and urinary systems under light microscopy and naked eye

2. Describe the development of reproductive and urinary systems

3. Describe the mechanism and relationship of physiology of reproductive and urinary
systems

4. Describe pathogenesis, pathophysiology, pathology, clinical pathology, abnormal
conditions of reproductive and urinary systems, including signs and symptom of common diseases
of reproductive and urinary systems

5. Describe the pharmacological theory of drug in the reproductive and urinary systems
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SCI08 1001  Medical microbiology and immunology 4(4-0-8)
Prerequisite: SCI04 1001 Principles of Biology I and SCI04 1002 Principles of Biology Laboratory |
Study on morphology, structure, growth and reproduction of microorganisms including

pathogenic bacteria, virus, fungi and parasite that cause public health problems, microbial
pathogenicity, clinical manifestation, infections transmitted from animals to human, disinfection,
sterilization, prevention and infectious disease control, antibiotics, microbiology laboratory
investigations, principles of laboratory diagnosis and interpretation, human immune systems, and
immunological responses to pathogens.
Expected Learning Outcomes

1. Learn about fundamentals of microbiology, microbial physiology, roles and relationships
between microorganisms and pathogenesis.

2. Explain the pathogenesis, transmission and clinical signs of pathogenic microorganisms and

parasitic infection including prevention and control.
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SCI08 1002  Medical microbiology and immunology laboratory 1(0-3-1)
Prerequisite: SCI08 1001 Medical microbiology and immunology or study concurrently
SCI08 1001 Medical microbiology and immunology
Microbiological laboratory practices to study morphology of microorganisms to enhance the

knowledge in medical microbiology and immunology. Study on bacterial staining procedures, culture
media preparation, biochemical testing and microbiology laboratory investigation.
Expected Learning Outcomes

1. Describe the structure of microorganism and its functions.

2. Describe how to diagnosis the pathogenic microorganism and parasite based on
morphology, biochemistry and serology.

3. Be able to use the microscope to study in microorganism and parasite.
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SCI08 2001  Microbiology 4(4-0-8)
Prerequisite: SCI04 1001 Principles of Biology | and SCI04 1001 Principles of Biology |
Microbial world physiology and genetic, microbial classification, regulation and sterilization,
pathogenic microorganism, microorganism in agriculture industry food and environment
Expected Learning Outcomes
1. Learn about basic knowledge of microbiology, microbial physiology, roles and
relationships of microorganisms and their environment, including microbial applications

2. Explain the basic knowledge of microbiology
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SCI08 2002  Microbiology Laboratory 1(0-3-0)
Prerequisite: SCI08 2001 Microbiology or study concurrently SCI08 2001 Microbiology
Microbiology laboratory practices to accelerate the learning and understanding of
microbiology lectures
Expected Learning Outcomes
1. Describe microbial cell structures and functions, including classification of microorganisms
2. Know how to use microscope and to perform aseptic techniques, preparation of culture

medium and basic laboratory procedures in microbiology
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SCI08 2003  Microbiology for Public Health 4(4-0-8)
Prerequisite: SCI04 1001 Principles of Biology | and SCI04 1002 Principles of Biology Laboratory |
Study the public health microorganisms (bacteria, virus, fungus, and parasites), classification,

regulation, pathogenesis, epidemiology and immunization
Expected Learning Outcomes

1. Learn about fundamentals of microbiology, microbial physiology, roles and relationships
between microorganisms and pathogenesis, including the application of microorganisms in public
health.

2. Explain the basic knowledge of microbiology
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SCI08 2004  Microbiology for Public Health Laboratory 1(0-3-0)
Prerequisite: SCI08 2005 Microbiology for Public Health or study concurrently SCI08 2005
Microbiology for Public Health
Microbiology laboratory practices for public health to accelerate the learning of microbiology

knowledge
Expected Learning Outcomes

1. Describe microbial cell structures and functions, including classification of microorganisms

2. Know how to use microscope and to perform aseptic techniques, preparation of culture

medium and basic laboratory procedures in microbiology
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SCI08 2005  Medical Microbiology 5(4-3-9)
Prerequisite: None
Morphology, structure, srowth and reproduction of bacteria, fungi, virus, pathogens causing

public health problems, microbial pathogenicity, infection transmitted from animal to human,
disinfection, sterilization, prevention and control infectious diseases, anti- microbial drugs,
microbiology laboratory investigations, immunological responses to microbes, principles of diagnoses
and interpretation of microbiology
Expected Learning Outcomes

1. Understand the identification of microorganisms based on morphology, cell structure, and
cell multiplication, their habitat and other characteristics

2. Learn and use microscopes for study of microorganisms

3. Explain the virulence factors, pathogenesis, signs and symptoms of individuals infected
with pathogenic microorganisms, including transmission prevention and control

4. Describe mechanisms of antimicrobial agents and drug resistant mechanisms.

5. Apply the knowledge of clinical microbiology laboratory for infectious disease investigation
and select the specimens appropriate for the disease diagnosis

6. Understand the principle of sterilization, pasteurization, and drug susceptibility tests

7. Discuss case study related to infectious diseases
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SCI08 2006  Medical Immunology 3(2-3-5)
Prerequisite: None
Immune system, mechanism of immune protection against microorganisms and foreign

antigens, examine the antigen-antibody reactions, Immunological mechanism of tissue damage,
tumor, hypersensitivity, immune disorder, autoimmune diseases, current immerging diseases,
immunization, immunodiagnostics, immunotherapy, therapeutic application of immunology
Expected Learning Outcomes

1. Students can explain the meaning and functions of the immune system

2. Students can explain the responsibilities and functions of cells, organs, blood system,
lymphatic system and other biological molecules in the immune system

3. Students can explain functions and mechanisms of immune protection against
microorganisms and foreign antigens

4. Students can explain the immunological disorders and diseases

5. Students can explain the principles of immunological improvement and immunodiagnostic

methods
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SCI08 2007  Medical Microbiology and Parasitology 7(6-3-13)
Prerequisite: None
Study of characteristics and classification of medically important microorganisms and

parasites, host and microbe interaction, invasion processes leading to infectious diseases, microbial
virulence factors and pathogenicity. Also, The study of microorganisms and parasites that causes
infectious diseases in each system, clinical manifestations, transmission of the infectious diseases
from animals to humans, epidemiology of the disease, health-care associated infections, disinfection,
sterilization, antibiotic drugs, drug resistance mechanisms, prevention and infectious disease control,
microbiology laboratory investigations, principles of laboratory diagnosis and interpretation
Expected Learning Outcomes

1. Understand the identification of microorganisms, protozoa, and parasites based on
morphology, cell structure, and cell multiplication, their habitat and other characteristics

2. Learn and use microscopes for study of microorganisms, protozoa, and parasites

3. Explain the virulence factors, pathogenesis, signs and symptoms of individuals infected
with pathogenic microorganisms, including transmission prevention and control

4. Describe mechanisms of antimicrobial agents and drug resistant mechanisms

5. Apply the knowledge of clinical microbiology laboratory for infectious disease investigation
and select the specimens appropriate for the disease diagnosis

6. Understand the principle of sterilization, pasteurization, and drug susceptibility tests

7. Discuss case study related to infectious diseases
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SCI08 2008  Medical Immunology 2(2-0-4)
Prerequisite: None
Immune system, mechanism of immune protection against microorganisms and foreign

antigens, examine the antigen-antibody reactions, Immunological mechanism of tissue damage,
tumor, hypersensitivity, immune disorder, autoimmune diseases, current immerging diseases,
immunization, immunodiagnostics, immunotherapy, psychoneuroimmunology, holistic immunology,
therapeutic application of immunology
Expected Learning Outcomes

1. Students can explain the meaning and functions of the immune system

2. Students can explain the responsibilities and functions of cells, organs, blood system,
lymphatic system and other biological molecules in the immune system

3. Students can explain functions and mechanisms of immune protection against
microorganisms and foreign antigens

4. Students can explain the immunological disorders and diseases

5. Students can explain the principles of Holistic immunology for immunological
improvement

6. Students can explain principles of immunodiagnostic methods
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