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first-cycle studies

Subject group

Obligatory subject group in the
field of study
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Mode of study

Full-time studies

Mode of delivery
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Year of study 2 Language of instruction Polish
Semester of study 3 ECTS credits 7.0
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Department of Analytical Chemistry -> Faculty of Chemistry -> Faculties of Gdansk University of Technology
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Subject supervisor

prof. dr hab. inz. Zaneta Polkowska
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Lesson types Lesson type Lecture Tutorial Laboratory | Project Seminar SUM
Number of study 30.0 0.0 45.0 0.0 0.0 75
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E-learning hours included: 0.0
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Subject objectives

Knowledge of methods to solve analytical problems, uderstanding theoretical basis for individual analytical

techniques.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_UO05] can formulate and solve
engineering tasks analytical
methods, simulation as well as
experimental, able to apply
knowledge of basic physics and
mathematics to analyze the
results of experiments, is able to
analyze and assess existing
technical solutions

is able to use the acquired
knowledge - design and perform
an analysis for a specific
parameter.

[SU5] Assessment of ability to
present the results of task
[SU4] Assessment of ability to
use methods and tools

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU2] Assessment of ability to
analyse information

[SU1] Assessment of task
fulfilment

[K6_WO02] has a basic knowledge
of chemistry including general
chemistry, inorganic, organic,
physical, analytical, including the
knowledge necessary to describe
and understand the phenomena
and chemical processes occurring
in the environment; measurement
and the determination of the
parameters of these processes.

possesses basic knowledge of
analytical chemistry concepts and
understands the topic being
presented.

[SW3] Assessment of knowledge
contained in written work and
projects

[SW1] Assessment of factual
knowledge

[K6_U02] is able to operate
equipment and perform typical
analyzes of studies of
environmental pollution, is able to
carry out an analysis of typical
environmental pollution and
simple devices according to
specification

is able to operate the apparatus
for the analysis of environmental
pollution and other parameters. It
is capable of performing analyses
of selected parameters.

[SU5] Assessment of ability to
present the results of task
[SU4] Assessment of ability to
use methods and tools

[SU3] Assessment of ability to
use knowledge gained from the
subject

[SU2] Assessment of ability to
analyse information

[SU1] Assessment of task
fulfilment

Subject contents

Course content — lecture

WYKLAD: rodzaje informacji analitycznych, kryteria podziatu i wyboru metod. Organizacja i bezpieczenstwo
pracy w laboratorium analitycznym. Podstawowe etapy procesu analitycznego. Pobieranie i
przygotowywanie reprezentatywnej probki analitycznej. Miareczkowanie. ANALIZA WAGOWA: czynniki
wplywajgce na rozpuszczalnosc¢ i czystos¢ osaddéw, optymalne warunki stragcania osadéw, oddzielanie
osadow. Miareczkowanie straceniowe: rodzaje i zasady dziatania wskaznikdw, argentometria i
merkurometria. ALKACYMETRIA: podziat metod, miareczkowanie w $rodowiskach wodnych i niewodnych,
wizualne wskazniki punktu koncowego miareczkowania. REDOKSOMETRIA: podziat metod, reakcje
analityczne i czynniki wptywajace na rownowage reakcji redoks, wskazniki. Analiza elektrograwimetryczna.
KOMPLEKSOMETRIA: wskazniki, kompleksonometria, typy metod kompleksometrycznych, oznaczanie
twardosci wody. ANALIZA INSTRUMENTALNA: Spektroskopowe metody analizy, podstawy teoretyczne.
Analiza jakosciowa i ilosciowa. Metody rozdzielania ze szczeg6lnym uwzglednieniem technik
chromatograficznych. Chromatografia gazowa: teoretyczne podstawy, charakterystyka kolumn, wybrane
detektory, analiza jakoéciowa i iloéciowa. OCENA MIARODAJNOSCI WYNIKOW: statystyczne kryteria
oceny miarodajnosci wynikdw i poréwnywania metod analitycznych.

Course content — laboratory

LABORATORY: Gravimetric analysis: precipitate formation, separation of precipitates. Precipitation titration.
Acid-base titration (alkacymetry): titration, endpoint determination, visual endpoint indicators. Redox
titration: titration, endpoint determination, visual endpoint indicators. Electrogravimetric analysis.
Complexometric titration: titration, endpoint determination, visual endpoint indicators. Instrumental methods:
spectroscopic methods of analysis, qualitative and quantitative analysis. Gas chromatography: qualitative
and quantitative analysis. Assessment of result reliability: statistical criteria for assessing result reliability

and comparing analytical methods.

Prerequisites
and co-requisites

Student should have knowlege of the: stoichiometry, chemical reaction equilibrium, reaction and theory of
acids and bases, precipitation reaction, solubility product, reaction mechanism and complex formation

constant

Assessment methods

Subject passing criteria

Passing threshold

Percentage of the final grade

and criteria Exam written (may also be oral if |60.0% 40.0%
the need arises)
Laboratory entry pass and report | 100.0% 60.0%
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Recommended reading

Basic literature

1. J. Minczewski, Z. Marczenko, Chemia analityczna, tom 1, 2 i 3wyd. 9
I 10, zm., PWN, Warszawa 2005 2. D.A. Skoog, D.M. West, J.F. Holler,
S.R.Crouch, Fundamentals of Analytical Chemistry, (VII ed.), Saunders
College Publishing, Philadelphia 1996, Podstawy Chemii Analitycznej,
t. 112, PWN, W-wa 2006 3. A. Cyganski, Chemiczne metody analizy
ilosciowej, WN-T, Warszawa 1992. 4. A. Cyganski, B. Ptaszynski, J.
Krystek, Obliczenia w chemii analitycznej, WN-T, Warszawa 2000. 5. Z.
Galus, Cwiczenia rachunkowe z chemii analitycznej, PWN, Warszawa
2005. 6. Konieczka P., Namiesnik J., Zygmunt B., Bulska E., Switaj-
Zawadka A., Naganowska A., Kremer E., Rompa M., Ocena i kontrola
jakosci wynikéw pomiaréw analitycznych, WN-T, Warszawa 2007. 7.
Fizykochemiczne metody kontroli zanieczyszczen $rodowiska, [red.] J.
Namies$nik i Z. Jamrégiewicz, WN-T, Warszawa 1998. 8. Z. Marczenko,
Spektrofotometryczne oznaczanie pierwiastkow, PWN, Warszawa
1979. 9. A. Cyganski, Metody elektroanalityczne, WN-T, Warszawa
1995. 10. Z. Witkiewicz, Podstawy chromatografii, WN-T, Warszawa
2000. 11. A. Cyganski, Metody spektroskopowe w chemii analitycznej,
WN-T, Warszawa 1993. 12. Metody analitycznej spektrometrii
atomowej, [red.] W. Zyrnicki, J. Borkowska-Burnecka, E. Bulska, E.
Szmyd, Malmut, Warszawa 2010.

Supplementary literature

1. A. Hulanicki, Reakcje kwasow i zasad w chemii analitycznej, PWN,
Warszawa 1992, wyd. 3 zm. 2. D. Kealey, P.J. Haines, Krotkie wykiady.
Chemia Analityczna, PWN, W-wa 2005. 3. Podstawy analityki, [red.] J.
tukasiak, Akademia Medyczna w Gdansku, Gdansk 1990. 4. A.
Hulanicki, Wspoétczesna chemia analityczna. Wybrane zagadnienia,
PWN, Warszawa 2001 5. K. Eckschlager, Btedy w analizie chemicznej,
PWN, Warszawa 1974. 6. K. Danzer, E. Than, D. Moloch, Analityka.
Przeglad systematyczny, WN-T, Warszawa 1993. 7. J. Czerminski i
wspotautorzy, Metody statystyczne dla chemikéw, PWN, Warszawa
1986. 8. M. Jarosz, E. Malinowska, Pracownia chemiczna. Analiza
instrumentalna, wyd. 2 uzup., WSIiP, Warszawa 1999. 9. J.
Szczepaniak, Metody instrumentalne w analizie chemicznej, PWN,
Warszawa 1999.

eResources addresses

Example issues/
example questions/
tasks being completed

Electrograwimetric determination of lead and copper

Practical activites within
the subject

Not applicable
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