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Learning Project Based Learning

model

Program PLO study program that is charged to the course

Learning —

Outcomes | Program Objectives (PO)

(PLO) PO -1 General Ability Achievement: Utilize information based on experiences and cases in daily life, other learning sources, and ICT to
support understanding of pharmaceutical chemistry concepts with discussions, presentations, and collaboration to learn
pharmaceutical chemistry.

PO -2 Special Ability Achievement: Mastering the role of chemical concepts and their implementation in the pharmaceutical field and
having the ability to relate chemical concepts and their role in studying the physicochemical properties of drugs and their
relationship with the biological activity of drugs

PO -3 Knowledge Ability Achievements: Mastering theoretical concepts (knowledge) about pharmaceutical science, the position of
chemistry in pharmaceutical science, concepts about drugs, drug limitations, drug dosage forms and administration, as well as the
phases of drug travel in the body. Have knowledge of vitamins, addictive substances, and pharmaceutical analysis.

PO -4 Achievement of attitudinal competency: Having an honest and responsible attitude in applying understanding of pharmaceutical
chemistry material in the context of daily life and being able to participate in society by implementing knowledge about
pharmaceutical chemistry.

PLO-PO Matrix

P.O
PO-1
PO-2
PO-3
PO-4

PO Matrix at the end of each learning stage (Sub-PO)

P.O Week
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PO-1
PO-2
PO-3
PO-4

Short Study of the position of chemistry in pharmaceutical science, and the history of pharmacy. Definition and limitations of drugs, drug dosage forms and

Course administration, routes and processes of drug travel in the body include; Biopharmaceutical phase, Pharmacokinetics (Absorption, Distribution,

Description | Metabolism and Excretion / ADME), and Pharmacodynamics, Structureactivity Relationship (HKSA) of drugs, as well as several classes of drugs such

as analgesics and antipyretics, antihistamines and antitussives, and antibiotics, Study of vitamins, addictive substances and pharmaceutical analysis,

through discussions, questions and answers, assignments, and presentations
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Final abilities of

Help Learning,
Learning methods,

Week- | €ach learning Evaluation Student Assignments, Learning materials | Assessment
stage [ Estimated time] [ References ] Weight (%)
(Sub-PO) . — . - . .

Indicator Criteria & Form Offline ( offline ) Online ( online )
(1) () (3) 4 (5) (6) () (8)
1 Explain the position | 1. Explain the | Criteria: Constructivism / Material: Introduction: 1. 10%
of chemistry in position of 1.question Think pair share The position of chemistry
pharmaceutical chemistry in number 1: total | Strategy class in pharmaceutical
science and the Pharmaceutical . di ion/ h 2. Hist f th
history of the Science 2. score 10 iscussion scence 2. History ot the
development of Briefly describe 2.question Question and development of
pharmaceutical the number 2: total | @nswer Literature pharmaceutical science.
science development of score 20 study Reference: Azis, Hubeis,
pharmaceutical 3 : 2 X 50 1996. Pharmaceutical
sDc_le_nce Slh .quesglonB- | science and its current
b Istinguis number 3: total development. Department
etween score 20 ;
medical of Eharmacy, Airlangga
science and Form of University. Surabaya.
drug science .
Assessment :
Participatory
Activities
2 Explain the 1. Define Criteria: Think pair share Material: Definition and 5%
limitations of drugs, | several attached strategy class Limitations of Drugs 1.
glfac?rsdfgstheexgjgﬁs g‘rﬁ’gn:a"es of discussion/Question Definition of drugs 2.
the routes of drug (traditional ﬁorm Ofm nt: and answer Pharmaceutical terms 3.
use based on their | medicine, Ssessment . 2X50 How to use drugs and
dosage form modern Participatory drug dosage forms
medicine, etc.) | Activities, Portfolio References: Schunack,
2. Explain the Assessment Walter.Et al.1990.
L%Lg%ggéugn Medicinal Compounds.
the dosage Pharmaceutlcal
form Chemistry Textbook.
Gajah Mada University
Press. Yogyakarta
Material: Definition and
Limitations of Drugs 1.
Definition of drugs 2.
Terms in pharmacy 3.
How to use drugs and
dosage forms of drugs
Library: Articles related
to study materials
sourced from the internet
3 Explain the dosage | 1. Mention the | Criteria: Reading books 1 Material: Journey of 5%
forms of drugs and | types of effects | attached and 5 reading other Drugs in the Body: 1.
thﬁ. rﬁu(}es th{o;gr} gf ES'"I%.dr;'hgs' sources Biopharmaceutical,
wnic rugs trave! . EXplain the . .
in the body effects of using f\orm of _ 2 X 50 pharmacokinetic and
drugs. 3. ssessment : pharmacodynamic
Explain the Participatory phases 2. Absorption,
processes of Activities, Portfolio distribution, metabolism
absorption, Assessment and excretion processes
distribution,

metabolism and
excretion of
drugs in the
body.

of drugs in the body. 3.
Effects of drug use
Library: Nugroho,
Nurfina Aznam. 2001.
Basic Materials for
Pharmaceutical
Chemistry. Modules 1-6.
Open University
Publishing Center.
Jakarta. (online)
http://repository.ut.ac.id/...

Material: Journey of
Drugs in the Body: 1.
Biopharmaceutical,
pharmacokinetic and
pharmacodynamic
phases 2. Absorption,
distribution, metabolism
and excretion processes
of drugs in the body. 3.
Effects of drug use
Reference: Moh. Anief.
1997. What You Need to
Know About Drugs.
Gajah Mada University
Press. Yogyakarta.

Material: Journey of
Drugs in the Body: 1.
Biopharmaceutical,
pharmacokinetic and
pharmacodynamic
phases 2. Absorption,
distribution, metabolism
and excretion processes
of drugs in the body. 3.
Effects of drug use
Library: Articles related
to study materials
sourced from the internet




Explain the 1. Explain the | Criteria: Reading books 1 Material: Structure of 5%
rbeelfwggﬁhri?olecular Lﬂﬁﬂggﬁhip attached and 5 Discussion Drug Molecules and Their
structure and the solubility and Form of Zr;](:v?eurestlon and gggt?giaslh?cg\g%etn
biological activity of | the biological Assessment : 4% pd biological
drugs activity of Participatory 50 ztcrtlij\?ittl;/rﬁfa(;ugslozoglca
drugs. 2. .
Exp%ain the Activities Stereochemical
effect of pH on relationship and biological
the activity of activity of drugs
gtr)Lrjr?p ounds in Library: ‘Siswandono and
jonized and Soekardjo, 2000.
non-ionized Medicinal Chemistry.
forms Airlangga University
Press.
Material: Structure of
drug molecules and their
biological activity: 1.
Relationship between
structure and biological
activity of drugs 2.
Stereochemical
relationship and biological
activity of drugs
Library: Articles related
to study materials
sourced from the internet
Analyze the 1. Explain the | Criteria: discussion, Material: Structure of 5%
relationship relationship attached question and Drug Molecules and Their
gterbvgtelfrg r;w:(ljecular ggltt‘f{)eili?l and answer, Biological Activity: 1.
physicochemical the biological f\orm of . presentation Relationship bgtwee_n
properties with the | activity of drugs | ASS€SSment : 2X50 structure and biological
biological activity of | 2. Explain the | Participatory activity of drugs 2.
drugs effect of pH on | Activities Stereochemical
the activity of relationship and biological
drug . activity of drugs
compounds in Library: Siswandono and
ionized and "
non-ionized Soekardjo, 2000.
forms 3. Explain Medicinal Chemistry.
E)he relationship Airlangga University
etween Press.
stereochemistry
and drug
activity 4.
Explain the
relationship
between redox
reactions and
drug activity
Explain the 1. Explain the | Criteria: Reading books 1 Material: Structure of 5%
pmrgsirzﬁlggsgcgral fSLiIPUC(;[It?Jpe and attached and 5 Discussion drug molecules and their
examples of drug manufacture of | Form of 2265'\,?9165"% and tl-‘)\’lgllgg(l)cnaslhaiw"l;/gt)\ll\'lesén
classes based on compounds A t: p be -
their function classified as ssessment : 2X50 structure and biological

analgesics and
antipyretics 2.
Identify the
existence of
compounds
classified as
analgesics 3.
Explain the
function,
structure and
manufacture of
compounds
classified as
antibiotics 4.
Explain the
function,
structure and
manufacture of
compounds
classified as
antihistamines
and
antitussives

Participatory
Activities

activity of drugs 6. Effect
of pH on the activity of
drug compounds in
ionized and non-ionized
forms 7. Stereochemical
relationship and biological
activity of drugs. 8.
Explain the relationship
between redox reactions
and drug activity.
Reference: Moh. Anief.
1997. What You Need to
Know About Drugs.
Gajah Mada University
Press. Yogyakarta.

Material: Structure of
drug molecules and their
biological activity: 5.
Relationship between
structure and biological
activity of drugs 6. Effect
of pH on the activity of
drug compounds in
ionized and non-ionized
forms 7. Stereochemical
relationship and biological
activity of drugs. 8.
Explain the relationship
between redox reactions
and drug activity

. Reference:
Siswandono and
Soekardjo, 2000.
Medicinal Chemistry.
Airlangga University
Press.




Explain the 1. Explain the | Criteria: Reading books 1 Material: Structure of 5%
qugsirzilggs:\r/]gral fslépuccntﬁpe and attached and 5 Discussion drug molecules and their
examples of drug manufacture of | gorm of Zr;](:v?eurestlon and ggllggf:;lh?mggg&es én
classes based on compounds Assessment : 2% p betwee
their function classified as es : 50 structure and biological
analgesics and | Participatory activity of drugs 6. Effect
antipyretics 2. | Activities of pH on the activity of
Identify the drug compounds in
existence of jonized and non-ionized
g%@ggggd‘% forms 7. Stereochgmicgl
analgesics 3. reI§t|.onsh|p and biological
Explain the activity of drugs. 8.
function, Explain the relationship
structure and between redox reactions
manufacture of and drug activity
g&@ggggdefs . Reference:
antihistamines Slswandgno and
and Soekardjo, 2000.
antitussives 4. Medicinal Chemistry.
Explain the Airlangga University
function, Press.
structure and
rcr:)e:gggalljcggge of Material: Addictive_
classified as substances: narcotics,
antibiotics alcohol and illegal drugs
Classification of
psychotropics Prevention
and control of addictive
substance abuse
Bibliography: Articles
related to study materials
sourced from the internet
UTSL1. Explain the 1. Explain the [ Criteria: 10%
position of position of 1.maximum 2 X 50 test
chemistry in chemistry in
pharmaceutical Pharmaceutical score
science and the Science 2. 2.n0.1 10
history of the Explain the 3.n0.210
development of route of drug 4.n0.3 10
pharmaceutical use based on 5.n0.4 15
science 2. Explain the dosage o
the dosage forms form 3. Explain 6.no. 515
of drugs and the the effects of 7.no0.615
routes through drug use 4. 8.n0.715
which drugs travel Explain the
in the body 3. rocess of
explain thg gbsorption, Form of .
relationship distribution, Assessment :
between molecular | metabolism and | Test

structure and
biological activity of
drugs 4. Explain
the meaning and
give several
examples of drug
classes based on
their function

excretion of
drugs in the
body 1. Explain
the effect of pH
on the activity
of drug
compounds in
ionized form
and non-
ionized 1.
Explain the
function,
structure and
preparation of
compounds
classified as
analgesics and
antipyretics 2.
Identify the
existence of
compounds
classified as
analgesics 3.
Explain the
function,
structure and
preparation of
compounds
classified as
antihistamines
and
antitussives
Explain the
function,
structure and
preparation of
compounds
classified as as
an antibiotic




9 Explain the 1. Explain the | Criteria: Reading books 1 Material: Several types 5%
meaning and function and late and 5 Discussion of drugs: 1. Analgesics
g;%\:;d;ﬁesse;?aarhg ig#]cptg[;g; and Question and and Antipyretics 1.
classes based on classified as f\orm of t: Answer . Ant!h|sta_1m|nes and
their function antibiotics and | ASSessment : Presentation Antitussives )

sulfonamides. | Participatory 2 X 50 Reference: Moh. Anief.
Explain how to | Activities 1997. What You Need to
use and classify Know About Drugs.
antibiotics Gajah Mada University
Press. Yogyakarta.
Material: Several types
of drugs: 1. Analgesics
and Antipyretics 1.
Antihistamines and
Antitussives
Literature: Articles
related to study materials
sourced from the internet

10 Explain the types 1. Distinguish Criteria: presentation Material: Vitamins 1. 5%
of water-soluble between water- | -according to the |2 X 50 Water-soluble, water-
a_rt1d watel;—msc()jluble SO';‘bl‘? amlj bl presentation insoluble vitamins 2.
Vitamins based on water-insolupble assessment . .
their function, vitamin groups. | criteria Sources of vitamins 3.
deficiencies, how 2. Mention the Functions of vitamins 4.
they work and their | uses of each Form of Consequences of vitamin
sources vitamin 3. Assessment : deficiencies

Mention the D . References: Schunack,
sources of each | Participatory Walter. Et al. 1990
vitamin 4. Activities Medici.nal Cbm o.unds
Explain the mp .
consequences Pharmaceuncal
of deficiency of Chemistry Textbook.
each vitamin Gajah Mada University
Press. Yogyakarta

11 Explain several 1. Mention the | Criteria: question and Material: Addictive 5%
classes of addictive | compounds that |  according tothe | answer discussion substances: narcotics,
substances based are classified assessment 2 X 50 alcohol and illegal drugs
on their chemical as addictive criteria for the Classification of
properties and substances 2. clipping task N .
effects on body Explain the psychotropics Prevention
health effects off Form of ang control %f addictive

misuse 0 . substance abuse
addictive Assessment : Bibliography: Articles
substances 3, | Participatory related to study materials
Explain how to | Activities sourced from the internet
overcome the

misuse of

addictive

substances

12 Explain several 1. Mention the | Criteria: presentation and Material: Vitamins 1. 5%
classes of addictive [ compounds that | attached assignment Water-soluble, water-
substances based are classified 2 X 50 insoluble vitamins 2.
enenemiedl | ZSadeive,  |Fom o Sources of viamins .
effects on body Explain the Assessment : Functions of vitamins 4.
health effects of Participatory Consequences of vitamin

misuse of Activities deficiencies
addictive References: Schunack,
Sublst?”%es 3. Walter.Et al.1990.
E\)/(grgz)nm eO\t?q éo Medicinal Compounds.
misuse of Pharmaceutical
addictive Chemistry Textbook.
substances Gajah Mada University
Press. Yogyakarta

13 Explain the 1. Explain Criteria: Discussion, 5%
procedures for sample according to the Question and
sample preparation | preparation assignment answer, assignment
and analysis from procedures. 2. assessment 2 X 50
pharmaceutical Apply various criteria
preparations using analytical
appropriate techniques for | Form of
methods harmaceutical .

Breparations Assessment ;
Participatory
Activities, Portfolio
Assessment

14 Explain the 1. Explain Criteria: Discussion, Q&A, 5%
procedures for sample attached assignments,
sample preparation | preparation presentations
and analysis from procedures. 2. | Eorm of 2% 50
pharmaceutical Apply various A t:
preparations using analytical ssessment :
appropriate techniques for | Participatory
methods pharmaceutical | Activities, Portfolio

preparations Assessment

15 Explain the 1. Explain Criteria: Discussion, 0%
procedures for sample in accordance with | Question and
sample preparation preparation the pr observation | answer practice
and analysis from procedures. 2. criteria C !
pharmaceutical Apply various pre§entat|on
preparations using analytical assignment
appropriate techniques for 2X50
methods pharmaceutical

preparations




16 UAS Explains the 1. Explain the Criteria:
meaning and function, attached 2 X 50 test method
provides several structure and
examples of drug manufacture of | gorm of
classes based on compounds .
their function. classified as _Il-}:sstessment :

Explains the types
of water-soluble

analgesics and
antipyretics 2.

and water-insoluble | Identify the
vitamins based on existence of
their function, compounds
deficiency, mode of | classified as
action and source. analgesics 3.
Explains the Explain the
procedure for function,

sample preparation
and analysis from

structure and
manufacture of

pharmaceutical compounds
preparations using classified as
appropriate antihistamine

methods. Explains
several classes of

and antitussive
4. Explain the

addictive function and
substances based structure of

on chemical compounds
properties and its classified as

effect on body
health

antibiotics and
sulfonamides 5.
Explain how to
use and classify
antibiotics 6.
Name
compounds that
are classified
as addictive
substances 7.
Explain the
effects of
addictive
substance
abuse explain
how to
overcome
addictive
substance
abuse 8.
Explain sample
preparation
procedures for
analysis 9.
Apply various
analytical
techniques
pharmaceutical
preparations

20%

Evaluation Percentage Recap: Project Based Learning
No | Evaluation Percentage
1. | Participatory Activities 60%
2. | Portfolio Assessment 10%
3. | Test 30%
100%
Notes

1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program graduate
which are the internalization of attitudes, mastery of knowledge and skills according to the level of their study program obtained through the
learning process.

2. The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are used for the
formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.

3. Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to the study
material or learning materials for that course.

4. Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is the final
ability that is planned at each learning stage, and is specific to the learning material of the course.

5. Indicators for assessing abilities in the process and student learning outcomes are specific and measurable statements that identify the
abilities or performance of student learning outcomes accompanied by evidence.

6. Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on predetermined
indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased. Criteria can be quantitative
or qualitative.

7. Forms of assessment: test and non-test.

8. Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field Practice,

Research, Community Service and/or other equivalent forms of learning.

9. Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative Learning,
Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.

10. Learning materials are details or descriptions of study materials which can be presented in the form of several main points and sub-topics.

11. The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level of difficulty
of achieving that sub-PO, and the total is 100%.

12. TM=Face to face, PT=Structured assignments, BM=Independent study.
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