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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Pomiary fizykochemiczne
Name in English
Physical-chemical measurements
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
1st level, full-time
Kind of subject: 
obligatory
Subject code
ETES618
Group of courses
NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	Crediting with grade
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	-
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1EKA_W06
2. K1EKA_W03
3. K1EKA_W25


\
	SUBJECT OBJECTIVES
C1 Earning the general and technical knowledge on the rules and methods of measurements of fundamental physical and physical-chemical quantities.



	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 – is able to describe the process of physical-chemical quantity measurement.

PEK_W02 – is able to describe the methods of measurement of linear and angular movement.

PEK_W03 – is able to describe the methods of measurement of position and distance. 
PEK_W04 – is able to describe the methods of measurement of area and volume.
PEK_W05 – is able to describe the methods of measurement of speed and acceleration.
PEK_W06 – is able to describe the methods of measurement of time and frequency. 
PEK_W07 – is able to describe the methods of measurement of mass and density.

PEK_W08 – is able to describe the methods of measurement of force and tension.
PEK_W09 – is able to describe the methods of measurement of pressure, flow and viscosity measurements.

PEK_W10 – is able to describe the methods of temperature and heat measurements.
PEK_W11 – is able to describe the methods of measurement of radiation.
PEK_W12 – is able to describe the methods of measurement of PH and ion substance concentration.
PEK_W13 – is able to describe the methods of measurement of concentration in neutral solution.

PEK_W14 – is able to describe the methods of measurement of concentration in biochemical solution.
PEK_W15 – defines what a biosensor is and is able to describe the structure and the principle of working of the basic biosenosors.
PEK_W16 – is able to describe the problems which were taken up during the whole course.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction. Characterization of the physical-chemical quantities measurement.
	2

	Lec 2
	Measurement of linear and angular movement.
	2

	Lec 3
	Measurement of position and distance.
	2

	Lec 4
	Measurement of area and volume.
	2

	Lec 5
	Measurement of speed and acceleration.
	2

	Lec 6
	Measurement of time and frequency.
	2

	Lec 7
	Measurement of mass and density.
	2

	Lec 8
	Measurement of force and tension.
	2

	Lec 9
	Measurement of pressure, flow and viscosity measurements.
	2

	Lec 10
	Measurement of temperature and heat.
	2

	Lec 11
	Measurement of radiation.
	2

	Lec 12
	Measurement of PH and ion substance concentration.
	2

	Lec 13
	Measurement of concentration in neutral solution.
	2

	Lec 14
	Measurement of concentration in biochemical solution. Biosensors - the structure and principle of work for the basic groups of electrochemical and optoelectronic biosensors.
	2

	Lec 15
	Consolidation of the knowledge on the physical-chemical measurements.
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Lecture with the use of multimedia tool.
N2. Self-studies of the participants and preparation to the final exam.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	P
	PEK_W01 PEK_W16
	Crediting in a writing and oral form


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  [1] J. Piotrowski (red.) „Pomiary. Czujniki i metody pomiarowe wybranych wielkości fizycznych i składu chemicznego.”, WNT, Warszawa 2009.

[2] J. S. Wilson „Sensor technology handbook”, Elsevier, Oxford 2005.
[3] I. R. Sinclair „Sensors and transducers”, Elsevier, Oxford 2001.
SECONDARY LITERATURE:
[1] W. Gopel, J. Hesse, J.N. Zemel (Eds). Sensors. A Comrehensive Survey. VCH, Weinheim 1991.
 

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Ireneusz Jabłoński, ireneusz.jablonski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Physical-chemical measurements 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01
	S1EAE_W03
	C1
	Lec 1
	1

	PEK_W02
	S1EAE_W03
	C1
	Lec 2
	1, 2

	PEK_W03
	S1EAE_W03
	C1
	Lec 3
	1, 2

	PEK_W04
	S1EAE_W03
	C1
	Lec 4
	1, 2

	PEK_W05
	S1EAE_W03
	C1
	Lec 5
	1, 2

	PEK_W06
	S1EAE_W03
	C1
	Lec 6
	1, 2

	PEK_W07
	S1EAE_W03
	C1
	Lec 7
	1, 2

	PEK_W08
	S1EAE_W03
	C1
	Lec 8
	1, 2

	PEK_W09
	S1EAE_W03
	C1
	Lec 9
	1, 2

	PEK_W10
	S1EAE_W03
	C1
	Lec 10
	1, 2

	PEK_W11
	S1EAE_W03
	C1
	Lec 11
	1, 2

	PEK_W12
	S1EAE_W03
	C1
	Lec 12
	1, 2

	PEK_W13
	S1EAE_W03
	C1
	Lec 13
	1, 2

	PEK_W14
	S1EAE_W03
	C1
	Lec 14
	1, 2

	PEK_W15
	S1EAE_W03
	C1
	Lec 14
	1, 2

	PEK_W16
	S1EAE_W03
	C1
	Lec 15
	1, 2


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

