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CHM3010 (3+1) (Group 2)CHM3010 (3+1) (Group 2)

Physical and Inorganic Physical and Inorganic 
ChemistryChemistry

Course prerequisiteCourse prerequisite
Pass STPM chemistry or Matriculation chemistry Pass STPM chemistry or Matriculation chemistry 
or equivalent. Student without the prerequisite or equivalent. Student without the prerequisite 
are not allowed to take this course. are not allowed to take this course. 

Coordinator/lecturerCoordinator/lecturer
Dr Zulkarnain Dr Zulkarnain ZainalZainal; Room: 420, telephone: ; Room: 420, telephone: 
(038946)6810; email: (038946)6810; email: zulkar@fsas.upm.edu.myzulkar@fsas.upm.edu.my; ; 
Dr Tan Wee Tee; Room: Level 2, .Dr Tan Wee Tee; Room: Level 2, .
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Course ObjectivesCourse Objectives

At the end of this course the student should:At the end of this course the student should:
obtain basics knowledge of physical and obtain basics knowledge of physical and 
inorganic chemistry as the inorganic chemistry as the prerequirementprerequirement
for higher level chemistry courses.for higher level chemistry courses.
able to solve problems in physical and able to solve problems in physical and 
inorganic chemistry using basics inorganic chemistry using basics 
knowledge of chemistry knowledge of chemistry 

TimetableTimetable
LectureLecture: Tuesday 10 : Tuesday 10 --12 am; Wednesday 10.00 12 am; Wednesday 10.00 
am; Place: BKP 01/02.am; Place: BKP 01/02.
PracticalPractical: : 
–– Monday (2.00 Monday (2.00 -- 4.00 pm) Lab 3 and 4 Old Building4.00 pm) Lab 3 and 4 Old Building
–– Wednesday (2.00 Wednesday (2.00 –– 4.00 pm) 438, 440 Level 44.00 pm) 438, 440 Level 4

Lab Assistant: Lab Assistant: PnPn ZabedahZabedah and and PnPn NorizaNoriza
TutorialTutorial: Tutorial will be slotted in between : Tutorial will be slotted in between 
practical class. Timetable for practical and practical class. Timetable for practical and 
tutorial will be given later.tutorial will be given later.
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AttendanceAttendance
Attendance for all course activities  (lecture, Attendance for all course activities  (lecture, 
practical and tutorial classes) are compulsory practical and tutorial classes) are compulsory 
and will be recorded. Student not attending and will be recorded. Student not attending 
these activities for more than 20% may not be these activities for more than 20% may not be 
allowed to sit for the final exam. Students not allowed to sit for the final exam. Students not 
attending practical class without medical attending practical class without medical 
certificate from certificate from UPM’sUPM’s Health Centre will be Health Centre will be 
given 0 marks for the particular practical. Repeat given 0 marks for the particular practical. Repeat 
student can be exempted from the practical student can be exempted from the practical 
class if their previous marks for practical exceed class if their previous marks for practical exceed 
certain limit set by the coordinator. Repeat certain limit set by the coordinator. Repeat 
student are required to discuss this matter with student are required to discuss this matter with 
the coordinator.the coordinator.

Registration for Practical and Registration for Practical and 
BriefingBriefing

Registration for practical and briefing Registration for practical and briefing 
session will be conducted on Wednesday session will be conducted on Wednesday 
(1.12.04) 2.00 pm at chemistry labs. (1.12.04) 2.00 pm at chemistry labs. 
Follow instruction and enter  lab 3, 4, 438 Follow instruction and enter  lab 3, 4, 438 
or 440. Upon registration student can or 440. Upon registration student can 
obtain a copy lab manual. Student who obtain a copy lab manual. Student who 
need to buy goggle (RM12) and lab coat need to buy goggle (RM12) and lab coat 
(RM40) can do so at the same time and (RM40) can do so at the same time and 
place. place. 
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Course EvaluationCourse Evaluation
Evaluation will be conducted in form of tests, practical Evaluation will be conducted in form of tests, practical 

and final exam. Tentatively the marks are divided as and final exam. Tentatively the marks are divided as 
follows.follows.

Test 1Test 1 20%20%
Test 2Test 2 20%20%
PracticalPractical 20%20%
Final examFinal exam 40% 40% 

The first test will be held on week 5 and the second test The first test will be held on week 5 and the second test 
on week 10. The time and place for the test will be on week 10. The time and place for the test will be 
announced later. Practical are evaluated base on the announced later. Practical are evaluated base on the 
report submitted every week and practical question may report submitted every week and practical question may 
also appear in tests. The timetable for the final exam is also appear in tests. The timetable for the final exam is 
set by the UPM Academic Section.set by the UPM Academic Section.
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WebsiteWebsite

Student are encouraged to visit the Student are encouraged to visit the 
following website for online lecture notes, following website for online lecture notes, 
circulars, tutorial questions and other circulars, tutorial questions and other 
related materials.related materials.
http://http://www.fsas.upm.edu.my/~kimiawww.fsas.upm.edu.my/~kimia//
Find the link for online course and Find the link for online course and 
CHM3010CHM3010

KandunganKandungan KursusKursus
1.1. TeoriTeori kuantumkuantum ringkasringkas (ZZ)(ZZ)

AsasAsas eksperimeneksperimen teoriteori kuantumkuantum,  ,  strukturstruktur elektronikelektronik, , konsepkonsep--
konsepkonsep orbital,  orbital,  gambarangambaran geometrigeometri awanawan elektronelektron, , prinsipprinsip ketidakpastianketidakpastian,  ,  
teoriteori kebarangkaliankebarangkalian,   ,   nombornombor kuantumkuantum,   ,   prinsipprinsip AufbauAufbau, , prinsipprinsip PauliPauli,  ,  
konfigurasikonfigurasi elektronelektron..

2. 2. JadualJadual berkalaberkala dandan sifatsifat berkalaberkala (TWT)(TWT)
JadualJadual berkalaberkala ((secarasecara ringkasringkas), ), keupayaankeupayaan pengionanpengionan dandan faktorfaktor yang  yang  
menentukanmenentukan.  .  CasCas nukleusnukleus berkesanberkesan,  ,  jejarijejari atom atom dandan ion,   ion,   kesankesan
penabiranpenabiran dandan nilainyanilainya.  .  PersamaanPersamaan Born,  Born,  tenagatenaga afinitiafiniti dandan kaedahkaedah
pengiraaannyapengiraaannya daridari kitarankitaran BornBorn--HaberHaber. . KeelektronegatifanKeelektronegatifan: : kaedahkaedah
PaulingPauling, , MullikenMulliken dandan Sanderson. Sanderson. PrinsipPrinsip penyamaanpenyamaan keelektronegatifankeelektronegatifan
dandan pengiraanpengiraan cascas separasepara..

3. 3. TeoriTeori pengikatanpengikatan (TWT)(TWT)
IkatanIkatan elektrovalenelektrovalen,     ,     ikatanikatan kovalenkovalen, , penghibridanpenghibridan orbital  orbital  dandan
bentukbentuk molekulmolekul, , ikatanikatan hidrogenhidrogen,  ,  ikatanikatan Van Van derder WaalsWaals,  ,  ikatanikatan logamlogam dandan
kekonduksiankekonduksian logamlogam,  ,  teoriteori ikatanikatan valensvalens,  ,  teoriteori orbital orbital molekulmolekul,   ,   
pengikatanpengikatan dalamdalam komplekskompleks logamlogam peralihanperalihan..

4.4. Kimia Kimia kumpulankumpulan utamautama (TWT)(TWT)
PengikatanPengikatan, , sebatiansebatian deduadedua dandan garamgaram terbentukterbentuk termasuktermasuk halidahalida.  Kimia .  Kimia 
sebatiansebatian tersebuttersebut.  Kimia .  Kimia unsurunsur dandan kimiakimia berairberair..

5.5. SifatSifat--sifatsifat gas, gas, cecaircecair dandan pepejalpepejal (ZZ)(ZZ)
Gas: Gas: HukumHukum gas. gas. CecairCecair: : sifatsifat fizikfizik cecaircecair.   .   PepejalPepejal: : jenisjenis pepejalpepejal,   ,   sifatsifat
pepejalpepejal, , padatanpadatan rapatrapat..
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6. 6. KeseimbanganKeseimbangan (ZZ)(ZZ)
KeseimbanganKeseimbangan kimiakimia:  :  TindakTindak balas   balas   berbalikberbalik, , keseimbangankeseimbangan homogenhomogen,      ,      
keseimbangankeseimbangan heterogenheterogen,   ,   pemalarpemalar keseimbangankeseimbangan,   ,   kesankesan kepekatankepekatan,    ,    
suhusuhu dandan tekanantekanan keke atasatas keseimbangankeseimbangan. . KeseimbanganKeseimbangan ion:    ion:    TeoriTeori
asidasid besbes,    ,    konsepkonsep ArrheniusArrhenius,   ,   BronstedBronsted Lowry Lowry dandan Lewis, Lewis, kekuatankekuatan asidasid,   ,   
pemalarpemalar penceraianpenceraian,   ,   pemalarpemalar ion air, ion air, skalaskala pH,  pH,  larutanlarutan penimbalpenimbal. . KonsepKonsep
asidasid--besbes keraskeras dandan lembutlembut..

7.7. ElektrokimiaElektrokimia (ZZ)(ZZ)
KekonduksianKekonduksian elektrolitelektrolit,    ,    HukumHukum Faraday, Faraday, keupayaankeupayaan elektrodelektrod piawaipiawai,  ,  
perubahanperubahan tenagatenaga bebasbebas,  ,  tindaktindak balas balas redoksredoks.   .   SelSel--selsel kimiakimia dandan
persamaanpersamaan NernstNernst.    .    PenggunaanPenggunaan elektrokimiaelektrokimia dalamdalam prosesproses padapada
keseimbangankeseimbangan.  .  PentitratanPentitratan redoksredoks.  .  

8. 8. KinetikKinetik tindaktindak balasbalas (ZZ)(ZZ)
KadarKadar tindaktindak balas,  balas,  persamaanpersamaan kadarkadar,   ,   tertibtertib tindaktindak balas, balas, mekanismemekanisme
tindaktindak balas,  balas,  penentuanpenentuan tertibtertib tindaktindak balas. balas. TeoriTeori perlanggaranperlanggaran molekulmolekul.  .  
TeoriTeori komplekskompleks peralihanperalihan..

9. 9. TermodinamikTermodinamik (ZZ)                  (ZZ)                  
TermokimiaTermokimia: : habahaba tindaktindak balas balas dandan HukumHukum Hess.     Hess.     TermodinamikTermodinamik
pengenalanpengenalan:   :   TenagaTenaga, , kerjakerja, , habahaba, , entropientropi dan  dan  tenagatenaga bebasbebas.  .  
KeseimbanganKeseimbangan dandan kespontanankespontanan tindaktindak balas.balas.

10. 10. Kimia Kimia NukleusNukleus (ZZ)(ZZ)
StrukturStruktur nukleusnukleus,  ,  isotopisotop dandan sirisiri radioaktifradioaktif. . CiriCiri tindaktindak balas balas nukleusnukleus.    .    
KinetikKinetik pereputanpereputan.  .  PengesananPengesanan bahanbahan radioaktifradioaktif..

CUTI PERTENGAHAN SEMESTER17-23 
Jan

Keseimbangan
Dr Zulkarnain

Keseimbangan
Dr Zulkarnain

Kimia Kumpulan Utama
Dr Tan Wee Tee

7
10-15
Jan

Kimia Kumpulan Utama
Dr Tan Wee Tee

Kimia Kumpulan Utama
Dr Tan Wee Tee

Kimia Kumpulan Utama
Dr Tan Wee Tee

6
3-8 
Jan

UJIAN 1Teori Pengikatan
Dr Tan Wee Tee

Teori Pengikatan
Dr Tan Wee Tee

5
27-1 
Jan

Teori Pengikatan
Dr Tan Wee Tee

Teori Pengikatan
Dr Tan Wee Tee

Teori Pengikatan
Dr Tan Wee Tee

4
20-25 
Dec

Jadual Berkala dan Sifat 
Berkala

Dr Tan Wee Tee

Jadual Berkala dan Sifat 
Berkala

Dr Tan Wee Tee

Jadual Berkala dan Sifat 
Berkala

Dr Tan Wee Tee

3
13-18
Dec

Teori Kuantum ringkas
Dr Zulkarnain

Teori Kuantum ringkas
Dr Zulkarnain

Teori Kuantum ringkas
Dr Zulkarnain

2
6-11
Dec

Teori Kuantum ringkas
Dr Zulkarnain

Teori Kuantum ringkas
Dr Zulkarnain

TAKLIMAT KURSUS
Penyelaras

1
29-4 
Dec
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PEPERIKSAAN AKHIR
ADK BAHAGIAN AKADEMIK

Gas, cecair, pepejal
Dr Zulkarnain

Gas, cecair, pepejal
Dr Zulkarnain

Gas, cecair, pepejal
Dr Zulkarnain

14
14-19
Mac

Elektrokimia
Dr Zulkarnain

Elektrokimia
Dr Zulkarnain

Elektrokimia
Dr Zulkarnain

13
7-12
Mac

Kimia Nukleus
Dr Zulkarnain

Kimia Nukleus
Dr Zulkarnain

Kimia Nukleus
Dr Zulkarnain

12
28-5
Mac

Kinetik Kimia
Dr Zulkarnain

Kinetik Kimia
Dr Zulkarnain

Kinetik Kimia
Dr Zulkarnain

11
21-26
Feb

UJIAN 2Termodinamik
Dr Zulkarnain

Termodinamik
Dr Zulkarnain

10
14-19
Feb

CUTI(TAHUN BARU CINA DAN MAAL HIJRAH)7-13 
Feb

Termodinamik
Dr Zulkarnain

Termodinamik
Dr Zulkarnain

Keseimbangan
Dr Zulkarnain

9
31-5
Feb

Keseimbangan
Dr Zulkarnain

Keseimbangan
Dr Zulkarnain

Keseimbangan
Dr Zulkarnain

8
24-29
Jan


