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Coursettitle Person responsible for the course . Semester E(.:TS Hours
(winter/summer) points
1 |ABIOTIC AN[;LIZI%%C STRESSIN Marcelina Krupa-Matkiewicz winter/summer 4 40
AGRICULTURAL BIOMASS
2 PRODUCTION FOR ENERGY Marek Bury winter/summer 2 30
PURPOSES
3 AGROPHYSICS Romualda Bejger winter/summer 2 20
ALTERNATIVE QUELLEN DER
4 ENERGIE IN DER Marek Bury winter/summer 2 30
LANDWIRTSCHAFT
ANBAUTECHNOLOGIE VON .
5 GETREIDE UND LEGUMINOSEN Marek Bury winter/summer 6 65
ANBAUTECHNOLOGIE VON
6 INDUSTRIEPFLANZEN UND Marek Bury winter/summer 6 65
HACKFRUCHTEN
ANBAU VON ALTERNATIV- .
7 PFLANZENARTEN Marek Bury winter/summer 2 30
8 |ANBAU VON ENERGIEPFLANZEN Marek Bury winter/summer 6 65
9 AQUATIC PLANTS Matgorzata Gatczynska winter/summer 6 60
ARABLE LAND MANAGEMENT .
10 SYSTEMS Marek Bury winter/summer 2 30
11 BASICS OF BIOTECHNOLOGY Marcelina Krupa-Matkiewicz winter/summer 6 60
12 BASICS OF PLANT GROWING Marek Bury winter/summer 6 65
BASICS OF WATER
13 MANAGEMENT IN THE Grzegorz Jarnuszewski winter/summer 1 14
CATCHMENT
14 BIOCHEMISTRY Arkadiusz Telesinski winter/summer 5 45
15 BIOLOGY OF CROP YIELDING Marek Bury winter/summer 5 60
BIOMASSEPRODUKTION ZUR .
16 ENERGIEGEWINNUNG Marek Bury winter/summer 2 30
BIOTECHNOLOGY FOR . L, .
17 ENVIRONMENT PROTECTION Piotr Masojc winter/summer 6 60
BIOTECHNOLOGY IN . , .
18 AGRICULTURE Piotr Masojc winter/summer 6 60
19 BIOTECHN?,IEXE.IYSOF HERBAL Marcelina Krupa-Matkiewicz winter/summer 4 40
CLIMATE CHANGE AND THE o, .
20 WAYS OF COUNTERACTING IT Joanna Podlasinska winter/summer 3 40
CROPS OF THE TROPICS AND .
21 SUBTROPICS Marek Bury winter/summer 3 30
CULTIVATION TECHNOLOGY OF .
22 CEREALS AND LEGUMES Marek Bury winter/summer 6 65
CULTIVATION TECHNOLOGY OF .
23 ENERGY CROPS Marek Bury winter/summer 5 60
CULTIVATION TECHNOLOGY OF
24 | ROOT CROPS AND INDUSTRIAL Marek Bury winter/summer 6 65
PLANTS
25 DECORATING WITH PLANTS Piotr Salachna winter/summer 3 30
26 DIFFERENTIAL EQUATIONS Arkadiusz Telesinski winter/summer 4 50
27 ECOLOGICAL PEST Magdalena Karbowska- summer 4 40

MANAGEMENT

Dziegielewska




Coursettitle Person responsible for the course . Semester E(.:TS Hours
(winter/summer) points

28 ECOLOGY Joanna Podlasinska winter/summer 4 50
ECOMONITORING AND o, .

29 BIOINDICATION Joanna Podlasinska winter/summer 3 40

30 ECOTOXICOLOGY Arkadiusz Telesinski winter/summer 4 45

31 EDIBLE FLOWERS Kamila Bojko winter/summer 4 40
ENVIRONMENTAL ANALYTICAL .

32 CHEMISTRY Matgorzata Wtodarczyk winter/summer 7 75

33 | ENVIRONMENTAL CHEMISTRY Matgorzata Gatczynska winter/summer 6 60

34 ENVIRONMENTAL POLLUTION Joanna Podlasifiska winter/summer 3 40
ERTRAGSBIOLOGIE DER .

35 KULTURPFLANZEN Marek Bury winter/summer 5 60

36 EVOLUTION ON MOLECULAR Piotr Masoj¢ winter/summer 3 30

LEVEL

37 FLORAL DESIGN Piotr Salachna winter/summer 3 30

38 FRUIT-GROWING Piotr Chetpinski winter/summer 5 45

39 | FUNDAMENTALS OF GENETICS Stefan Stojatowski winter/summer 4 50

FUNDAMENTALS OF SOIL
40 | SCIENCE WITH ELEMENTS OF Marek Podlasinski winter/summer 4 50
SOIL CARTOGRAPHY

41 GENERAL CHEMISTRY Matgorzata Wtodarczyk winter/summer 7.0 75

42 | GENETICALLY MODIFIED CROPS Mitosz Smolik winter/summer 2 23
GENTECHNISCH VERANDERTE : . :

43 ORGANISMEN (GVO) Mitosz Smolik winter/summer 3 30

GEOGRAPHIC INFORMATION
44 SYSTEMS FOR RENEWABLE Marek Podlasinski winter/summer 4 45
ENERGY ANALYSIS
GEOGRAPHIC INFORMATION

SYSTEMS IN ENVIRONMENT I :

45 PROTECTION AND SPATIAL Marek Podlasihski winter/summer 4 45

PLANNING

GROWING OF ALTERNATIVE .

46 PLANT SPECIES Marek Bury winter/summer 2 30

47 GRUNDLAGEN DER GENETIK Mitosz Smolik winter/summer 3 30
GRUNDLAGEN PFLANZENBAU .

48 (ALLGEMEINER ACKERBAU) Marek Bury winter/summer 6 65
INTEGRATED WEED CONTROL .

49 METHODS Marek Bury winter/summer 2 30

50 LANDSCAPE DESIGN Magdalena Rzeszotarska-Patka summer 6 60

51 LIFE CYCLE ASSESMENT Matgorzata Gatczynska winter/summer 2 30

52 MATHS Arkadiusz Telesinski winter/summer 4 45
MEDICINAL AND AROMATIC . . .

53 PLANTS Kamila Bojko winter/summer 4 45

54 MICROBIOLOGY Krystyna Cybulska winter/summer 3 30

55 MOLECULAR BIOLOGY Piotr Masoj¢ winter/summer 6 60




Coursettitle Person responsible for the course . Semester E(.:TS Hours
(winter/summer) points
MOLECULAR DIAGNOSTICS OF . . .
56 CULTIVATED PLANTS Pawet Milczarski winter/summer 3 30
MOLECULAR GENETICS OF . C, .
57 PLANTS Piotr Masojc winter/summer 6 60
58 NANOBIOTECHNOLOGY Danuta Kulpa winter/summer 6 60
NATURAL ANTIOXIDANTS IN . o .
59 HORTICULTURAL CROPS Arkadiusz Telesinski winter/summer 3 30
NON-AGRICULTURAL SOURCES . .
60 OF BIOMASS Grzegorz Jarnuszewski winter/summer 1 12
NUTZPFLANZEN DER TROPEN .
61 UND SUBTROPEN Marek Bury winter/summer 3 30
62 ORNAMENTAL PLANTS Agnieszka Zawadzifska winter/summer 6 60
63 ORNAMENTAL PLANTS IN THE Agnieszka Zawadzifska winter/summer 3 30
WORLD
64 ORNAMENTAL POT PLANTS Agnieszka Zawadzifiska winter/summer 3 30
65 PHOTOGRAPHY Ewa Midkiewicz-Zebrowska winter/summer 2 30
PHYTOREMEDIATION POTENTIAL , .
66 OF AQUATIC PLANTS Matgorzata Gatczynska winter/summer 6 60
67 PLANT BIOTECHNOLOGY Danuta Kulpa winter/summer 10 90
68 PLANT IN COSMETOLOGY Danuta Kulpa winter/summer 6 60
69 PLANT IN VITRO CULTURES Danuta Kulpa winter/summer 6 60
70 PLANT PATHOLOGY Janusz Btaszkowski winter/summer 6 60
71 PLANT PHYSIOLOGY Jacek Wrébel winter/summer 4 40
POSTHARVEST BIOLOGY AND
72 | TECHNOLOGY OF FRUITS AND Arkadiusz Telesinski winter/summer 5 45
VEGETABLES
73 PRESENTATION TECHNIQUES Ewa Midkiewicz-Zebrowska winter/summer 2 30
PRINCIPLES OF PLANT . . :
74 BREEDING Stefan Stojatowski winter/summer 4 40
PROCESSING TECHNOLOGIES . . .
75 OF HERBAL PLANTS Arkadiusz Telesinski winter/summer 5 45
PROCESSING TECHNOLOGIES
76 OF WASTE FOR ENERGY Grzegorz Jarnuszewski winter/summer 1 14
PRODUCTION
PRODUCTION AND THE USE OF - .
77 SOLID BIOFUELS Marek Rynkiewicz winter/summer 2 22
QUALITY ASSESSMENT OF
78 SELECTED HORTICULTURAL Kamila Bojko winter/summer 3 30
CROPS
RESTORATION AND SELF-
79 |PURIFICATION OF FRESHWATER Hanna Siwek winter/summer 6 60
ECOSYSTEMS
80 RURAL LANDSCAPE Magdalena Rzeszotarska-Patka summer 3 30
SELECTION AND USE OF
81 ORNAMENTAL PLANTS IN Agnieszka Zawadzifska winter/summer 2 30
THEMATIC GARDENS
82 URBAN LANDSCAPE Eliza Sochacka-Sutkowska summer 3 30




Course title

Person responsible for the course

Semester
(winter/summer)

ECTS
points

Hours

83

WATER AND WASTWATER
TREATMENT

Hanna Siwek

winter/summer

4

45

84

WATER CHEMISTRY

Hanna Siwek

winter/summer

4

40

85

BUNNKAPCTBO (BILKARSTVO)

Dorota Jadczak

winter/summer

30

86

3EJIEHYYKOTIMPON3BOOCTBO -
2 HYACT

(ZELENCUKOPROIZVODSTVO
CAST 2.)

Dorota Jadczak

winter/summer

45

87

3EJIEHYYKOTIMPON3BOOCTBO -
| HACT

(ZELENCUKOPROIZVODSTVO
CAST 1.)

Dorota Jadczak

winter/summer

30

88

WHTEIPNPAHO
MPON3BOACTBO HA
SENEHYYLUW N BUNTKW
(INTEGRIRANO PROIZVODSTVO
NA ZELENCUCI | BILKI)

Dorota Jadczak

winter/summer

30

89

CEJNEKLINA N
CEMEMPON3BOACTBO HA
3EJIEHYYKOBWTE KYJITYPU

/SELEKCIYA |

SEMEPROIZVODSTVO NA
ZELENCUKOVITE KULTURI

Dorota Jadczak

winter/summer

45

90

CbBUPAHE HA OUBOPACTSALLIN
BUNNKW (SYBIRANE NA
DIVORASTYASTI BILKI)

Dorota Jadczak

winter/summer

30




Course title

ABIOTIC AND BIOTIC STRESS IN PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address Marcelina.Krupa-Malkiewicz@zut.edu.pl

Marcelina Krupa-Matkiewicz
to the person

Course code (if

applicable) WKSIR-1-1 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

Theoretical knowledge and practical skills of the students in the field of plant physiology
The effect of the main abiotic factors on different organizational and structural levels of the plant organism will
be reviewed

The module will allow students to obtain deep knowledge of various research methods (greenhouse tests, in
vitro culture) to obtain plant tolerant for abiotic stress

Entry requirements

The fundamental knowledge of genetics and plant physiology, basic knowledge of micropropagation

Course contents

During the practices students will train in vitro condition optimalization for selected plants (low and high
temperatures, water, light stress, salinity)

Student will acquire some practical skills for studying the different ways in which the plant responds to stress
Students know how to work in laboratory group and know work safty regulations
Students know how to preper the different kind of medium with addition of selectig factor

Plant breeding for resistance - today and tomorrow

The influence of the different stress factor (low and high temperaturs, water, light stress, salinity, pathogens)
on the molecular, phisiological and biochemical levels of the plant organisms

Use of various research methods (greenhouse, in vitro culture) to obtain plant tolerant for abiotic stress
Use of genetic engineering and molecular biology to obtain plant resistance

Presentations and discussions. Written exam

Assessment methods

Lecture

Discussion

laboratory

written exam

assessments of students presentations

Recommended 1. Ashraf M., Harris PJC, Abiotic stresses - plant resistance trough breeding and molecular approaches, Food
readings Product Press Haworth Press, New York, 2005

Knowledge student will gain a theoretical skills for the experimental design in in vitro culture

skills Student will train in vitro condition optimalization for selected plants. Student will acquire some practical skills

for studying the different ways in which the plant respond to stress

Other social
competences

Student know how to work in laboratory group and know work safty regulations




Course title

AGRICULTURAL BIOMASS PRODUCTION FOR ENERGY PURPOSES

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-2 ECTS points 2
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 30
semester

Objectives of the
course

Getting to know the sources of agricultural biomass, getting to know cultivation technologies of special crops
that can serve as "source of energy"

Entry requirements

Botany, plant nutrition, plant physiology, soil science

Course contents

Learning about cultivation methods (cultivation technologies) of species for biogas production (Sudan grass,
sorghum, mallow), heat recovery (fast-growing tree species: willow, poplar) or heat and electric power
generation (Jerusalem artichoke, Miscanthus, Sida), as well as bioethanol and biodiesel (rye, Triticale, rapeseed)
Agricultural biomass production is primarily intended for crop technologies of plant species that are grown in
agriculture and are not used for food production but can be grown as renewable raw materials for industry or as
an energy source, e.g. in the form of biogas (Sudangras, Sorghum, sugar millet, mallow, cup plant), heat (fast-
growing tree species: willow, poplar) or heat & electric energy (Jerusalem artichoke, miscanthus, sida), but also
in the form of bioethanol and biodiesel (rye, triticale, rapeseed). In addition to cultivation technologies, other
sources of biomass are also mentioned, which are produced as by-products or waste products in crop
production (for example, straw). It is reported on the economic importance, botany (short characteristics), site
conditions (soil and climatic conditions) and selected cultivation methods

Assessment methods

Lecture, multimedia presentation
written work (evidence of selected plant species cultivation or biomass production from agriculture)
Evaluation of presentation / project

Recommended
readings

1. Camia A., Robert N., Jonsson R., Pilli, R., Garcia-Condado S., Lépez-Lozano R., van der Velde M., Ronzon T.,
Gurria P., M'Barek R., Tamosiunas S., Fiore G., Araujo R., Hoepffner N., Marelli L., Giuntoli J., Biomass
production, supply, uses and flows in the European Union. First results from an integrated assessment,
Publications Office of the European Union, Luxembourg, 2018, ISBN 978-92-79-77237-5, doi:10.2760/539520,
JRC109869

2. Team work, Biomass and agriculture. Sustainability, markets and policies., OECD Publications, Cedex, Paris,
2004, 572 p.

3. Team work, Energy from field energy crops - handbook for energy producers., Publisher Jyvaskyla Innovation
Oy. Finland, 2009

4. Espinoza L., Kelly J., Grain sorghum production handbook, COOPERATIVE EXTENSION SERVICE, University of
Arkansas, Litlle Rock, 2003, https://www.uaex.edu/publications/pdf/mp297/MP297.pdf

Knowledge

The student will have knowledge of the growing technologies of plant species grown as biomass source for
energy production, e.g. in the form of biogas, heat and / or heat & Electric energy and in the form of bioethanol
& biodiesel

Skills

The student will have the knowledge about plant species for biomass production and about their cultivation
method

Other social
competences

The student will have skills to recognize the suitability of selected plant species for biomass production




Course title

AGROPHYSICS

Level of course

first cycle

Teaching method

lecture

Person responsible
for the course

E-mail address

Romualda Bejger
to the person

Romualda.Bejger@zut.edu.pl

Course code (if

applicable) WKSIR-1-82 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 1 Hours per 20
semester

Objectives of the
course

Presentation of the most important concepts, principles, laws and theories of physics to the extent necessary
for correct understanding and interpretation of processes occurring in nature.

Developing students' active attitude towards the acquired knowledge, in particular in terms of using it for
independent interpretation of the observed phenomena and processes.

Entry requirements

basic of physics, basic of general ghemistry, physiology of plants

Course contents

Agrophysics - subject, scope and research objects

Soil-Water-Plant-Atmosphere Relationship

Influence of physical and physicochemical properties of soils on the growth, yield and fertilization efficiency of
crops.

Physical and technological properties of plant materials.
Mechanical properties of cereal grains.

Using of luminescence methods in soil and plant studies.
Statistical methods in agrophysics.

Assessment methods

lecture/multi-media presentation

discussion

assessmant of the participation in the discussion
written exam - test

Recommended
readings

1. . GliAski, J. Horabik, J. Lipiec, W.E.H. Blum, J. de Baerdemaeker, Ch. W. Finkl, R. Horn, Y. Pachepsky, E. V.
Shein, K. Konstankiewicz, Encyclopedia of Agrophysics - Encyclopedia of Earth Sciences Series, Springer, The
Netherlands, 2011

2. H. Willard, L. Merritt, J. Dean, Instrumental Methods of Analysis, Wadsworth Publishing Company, New York,
1988

Knowledge

Student describes and explains the physical nature of phenomena based on the laws of physics. Student
defines the basic and derived physical parameters and units according to SI.

Skills

Student is able to distinguish between the physical phenomena, the laws of physics, physical parameters, units.

Other social
competences

Student demostrates understanding of the physical phenomena occuring in the nature. Student is aware of the
need of self-eductaion.




Course title

ALTERNATIVE QUELLEN DER ENERGIE IN DER LANDWIRTSCHAFT

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Course code (if WKSiR-1-3 ECTS points .
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 2 Hours per 30
semester

Objectives of the
course

Bei erfolgreichem Abschluss des Faches wird der Student in der Lage sein:

- gute Kenntnisse von alternative Quellen der Energie in der Landwirtschaft und von der Bedeutung von
gezielten Anbau von Energiepflanzen und Biomasseproduktion in der Energiewirtschaft Europas und Polens
haben,

- diskutieren Uber die gezielten Biomasseproduktion und Anbau von Energiepflanzen im Zusammenhang mit
dem derzeit besten Verfahren auf dem Markt.

- beschreiben eine Pflanzenanbau-technologie und Pflanzenschutz-Programm der verschiedenen
biomasseliefernden Pflanzen und Rohstoffen

Entry requirements

Botanik, Pflanzenernahrung, Pflanzenphysiologie, Bodenkunde

Course contents

Detaillierte Charakterisierung der wichtigsten Rohstoffe fur Biomasse- und Biogasnutzung und
Biokraftstoffherstellung. Ein- und zweijahrige Energiepflanzenarten - Artencharakterisierung, Anforderungen an
Klima und Standort (Bodenverhaltnisse), agrotechnische Massnahmen zum Anbau und Pflege. Ertrage, Qualitat
der Endprodukten. Mehrjahrige Pflanzenarten - Artencharakterisierung, Anforderungen an Klima und Standort
(Bodenverhaltnisse), agrotechnische Massnahmen zum Anbau und Pflege. Ertrage, Qualitat der Endprodukten.
Kennenlernen der Quellen der Energie aus der Landwirtschaft, Quellen der Biomasse und Bedeutung der
Biomasseproduktion auf den landwirtschaftlichen Nutzflachen und Abfallen aus der landwirtschaftlichen
Produktion. Kennenlernen von Anbautechnologien von Pflanzenarten gedacht, die als alternative Energie- und
Biomassequelle genutzt oder angebaut werden kdnnen, z.B. in Form von Biogas (Sorghumbhirse, Sudangras,
Mais), Warme/ Holzgas (schnell wachsende Baumarten wie Paulownia) oder Warme & Elektroenergie
(mehrjahrige Pflanzenarten wie Silphium, Sida), aber auch in Form von Bioethanol & Biodiesel (Getreide, ZR,
Olfrichte). Es wird Uber die wirtschaftliche Bedeutung, Botanik (kurze Charakteristik), Standortbedingungen
(Boden- und Klimaverhaltnisse) und gewahlte Anbauverfahren berichtet.

Assessment methods

Vorlesungen, multimediale Praesentationen

Erkennen der wichtigsten Rohstoffe fir Biomasse- und Biogasnutzung und Biokraftstoffherstellung
Vorbereitung von Prasentation / Projektes

Beurteilung des Projektes/ der Prasentation

Recommended
readings

1. Diepenbrock W., Fischbeck G., Heyland K-U., Spezieller Pflanzenbau, Ulmer Verlag, Stuttgart, 2011

2. Aigner, J., Altenburger J., Ubersicht tiber den Anbau von Alternativpflanzen (Hanf). V: Pflanzenbau,
Osterreichischer Agrarverlag, Wien, 1997

3. SCHUSTER, W. H.,, Olpflanzen in Europa, DLG-Verlag, Frankfurt/ Main, 1992

4. Udelgard Korber-Grohne, Nutzpflanzen in Deutschland. Kulturgeschichte und Biologie, Verlag Konrad Theis,
Stuttgart, 2001

Knowledge

Die/der Studierende kennt die alternativen Quellen der Energie in der Landwirtschaft und sie/er kennt die
Bedeutung der Biomasse und die Bedeutung des gezielten Anbau von Energiepflanzenarten

Skills

Die/der Studierende kann die entsprechenden alternativen Quellen der Energie in der LW beschreiben und tber
die gezielten Biomasseproduktion diskutieren

Other social
competences

Die /der Studierende zeigt ein Verstandnis der grundlegenden Prozesse, die es ermoglichen, Energie fur Warme
und Kraft zu gewinnen und zu umwandeln, erkennt grundlegende Arten der Energie aus der LW und kann die
Méglichkeiten der Energiegewinnung aus alternativen Quellen (z.B. aus Biomasse) zu nennen




Course title

ANBAUTECHNOLOGIE VON GETREIDE UND LEGUMINOSEN

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-4 ECTS points 6
applicable)
Semester winter/summer Language of german
instruction
Hours per week 4 ST [ 65
semester

Objectives of the
course

Die Studierenden erwerben detaillierte Kenntnisse Gber die bedeutendsten Nutzpflanzenarten, die
Qualitatsanforderungen an ihre Produkte und ihre pflanzenbauliche Produktionstechnik

Entry requirements

Grundlegende Kenntnisse in Botanik, Pflanzenphysiologie und Pflanzenbau

Course contents

Botanik (kurze Charakteristik), Sortenwahl und Saatverfahren, Dingung, indirekte und direkte Beikraut- und
Schaderregerkontrolle, Anlage und Fihrung von Bestanden der wichtigsten landwirtschaftlichen Kulturpflanzen
(Getreide einschlieBlich Mais und Kérner- und mehrjahrigen Leguminosen.

Arbeit mit frischem und getrocknetem Pflanzenmaterial, Erkennen von einzelnen Arten, Kenntniss der Samen,
Ertragsstrukturelemente, botanische und pflanzenbauliche Charakteristik von bedeutenden Getreidearten und
Leguminosenfrichten

vegetationskundliche Erhebungen (Bestandensdichte, Entwicklungsstadien von Getreidearten und
Leguminosen, Ertragsanteilsschatzung) in einem Praxisbetrieb (Landwirtschaftliche Versuchsstation in Lipnik),
auf deren Basis werden die Bewirtschaftungsanspriche und MaBnahmen zur Agrotechnik abgeschatzt
Anbautechnologie von Getreide und Schmetterlingsblitler umfasst wirtschaftliche Bedeutung,
Standortbedingungen (Boden- und Klimaverhaltnisse) und die detaillierten Anbauverfahren (mit
Bestandeserstellung, Bestandesfliihrung, Ernte) von allen Getreidearten einschlieflich Mais, Hirse und
Buchweizen sowie Produktqualitat. Anbauverfahren von Hulsenfrichte und mehrjahrigen Leguminosen, die in
Polen und Europe angebaut sind.

Assessment methods

Vorlesung / Multi-media Prasentationen

Demonstration - Vorzeigen des frischen und getrockneten Pflanzenmaterial
Erkennung von einzelnen Arten

Beurteilung von Prasentation / Projektes

schriftliche Prifung (Test)

Recommended
readings

1. Diepenbrock W., Fischbeck G., Heyland K-U., Knauer N., Spezieller Pflanzenbau, Eugen Ulmer Verlag,
Stuttgart, 1999

2. Keller, E. R., H. Hanus & K.-U. Heyland, Handbuch des Pflanzenbaus 3 - Knollen- und Wurzelfriichte, Kérner-
und Futterleguminosen, Verlag Eugen Ulmer, Stuttgart, 1999

3. Heyland K-U., Landwirtschaftliches Lehrbuch. Band 6. Spezieller Pflanzenbau, Verlag Eugen Ulmer, Stuttgart.,
1996

4. Lieberei R., Reisdorff Ch., Nutzpflanzenkunde, Thieme, Stuttgart, 2007, 7. Aufl.

Knowledge

Der Student hat Kenntnis von der Bedeutung von Getreide und Hulsenfriichten in der Wirtschaft Europas und
Polens, beschreibt die in Europa angebauten Getreide- und Hulsenfriichtearten. Der Student kennt die
Anbautechnik von Getreide und Hulsenfrichten. Der Student kennt die Wege der Entwicklung (Trends,
Richtungen der zukunftigen Nutzung), der Verarbeitung und des korrekten Gebrauches der einzelnen
Pflanzenarten

Skills

Der Student ist in der Lage, die Grundsatze und die Bedeutung der Produktion von Getreide und Hulsenfriichten
aufzuzahlen und kann die geeignete Methode und Technologie des Anbaus wahlen, die die Rentabilitat der
Produktion zu erzielen und wird nicht nachteilig fur die Umwelt. Der Student hat die Fahigkeit, Getreide und
Hulsenfruchtpflanzen korrekt zu klassifizieren. Gibt das Ertragspotential einzelner Pflanzenarten an.

Other social
competences

Der Studierende ist bewusst der Bedeutung und des Verstandnisses der agrotechnischen Aspekte des
Ingenieurwesens, einschlieBlich seiner Auswirkungen auf die Umwelt, und der damit verbundenen
Entscheidungsverantwortung bewusst




Course title

ANBAUTECHNOLOGIE VON INDUSTRIEPFLANZEN UND HACKFRUCHTEN

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Course code (if WKSiR-1-5 ECTS points 6
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 4 Hours per 65
semester

Objectives of the
course

Die Studierenden erwerben detaillierte Kenntnisse Gber die bedeutendsten Nutzpflanzenarten, die
Qualitatsanforderungen an ihre Produkte und ihre pflanzenbauliche Produktionstechnik

Entry requirements

Grundlegende Kenntnisse in Botanik, Pflanzenphysiologie und Pflanzenbau

Course contents

Botanik (kurze Charakteristik), Sortenwahl und Saatverfahren, Dingung, indirekte und direkte Beikraut- und
Schaderregerkontrolle, Anlage und Fihrung von Bestanden der wichtigsten landwirtschaftlichen Kulturpflanzen
(Industriepflanzen und Hackfrichte).

Arbeit mit frischem und getrocknetem Pflanzenmaterial, Erkennen von einzelnen Arten, Kenntniss der Samen,
Ertragsstrukturelemente, botanische und pflanzenbauliche Charakteristik von bedeutenden Industriepflanzen
und Hackfriichte

vegetationskundliche Erhebungen (Bestandensdichte, Entwicklungsstadien von Industriepflanzen und
Hackfrichten, Ertragsanteilsschatzung) in einem Praxisbetrieb (Landwirtschaftliche Versuchsstation in Lipnik),
auf deren Basis werden die Bewirtschaftungsanspriche und MaBnahmen zur Agrotechnik abgeschatzt
Anbautechnologie von Industriepflanzen und Hackfrichte umfasst wirtschaftliche Bedeutung,
Standortbedingungen (Boden- und Klimaverhaltnisse) und die detaillierten Anbauverfahren (mit
Bestandeserstellung, Bestandesfihrung, Ernte) von allen Industriepflanzen (6l- und fasernliefernden Pflanzen
wie Raps, Leindotter, Olsenf, Lein und Flachs, Hanf) und wichtigen Hackfriichten (Kartoffeln, Zuckerriiben,
Futtermdhren) und Zwischenfriichte sowie Produktqualitat. Anbauverfahren von Industriepflanzen und
Hackfrlchte, die in Polen und Europe angebaut sind.

Assessment methods

Vorlesung / Multi-media Prasentationen

Demonstration - Vorzeigen des frischen und getrockneten Pflanzenmaterial
Erkennung von einzelnen Arten

Beurteilung des Projektes/ der Prasentation

Schriftliche Prifung (Test)

1. Diepenbrock W., Fischbeck G., Heyland K-U., Knauer N., Spezieller Pflanzenbau, Eugen Ulmer Verlag,
Stuttgart, 1999

2. Keller, E. R., H. Hanus & K.-U. Heyland, Handbuch des Pflanzenbaus 3 - Knollen- und Wurzelfrichte, Kérner-
und Futterleguminosen, Verlag Eugen Ulmer, Stuttgart, 1999

Reco_mmended 3. Heyland K-U., Landwirtschaftliches Lehrbuch. Band 6. Spezieller Pflanzenbau, Verlag Eugen Ulmer, Stuttgart.,
readings 1996
4. Lieberei R., Reisdorff Ch., Nutzpflanzenkunde, Thieme, Stuttgart, 2007, 7. Aufl.
5. Dambroth M., Flachs: Zichtung, Anbau u. Verarbeitung, Eugen Ulmer Verlag, Stuttgart, 1988
Der Student hat Kenntnis von der Bedeutung von Industriepfflanzen und Hackfriichten in der Wirtschaft Europas
und Polens, beschreibt die in Europa angebauten Industriepflanzen- und Hackfriichtearten. Der Student kennt
Knowledge die Anbautechnik von Industriepflanzen und Hackfrichten. Der Student kennt die Wege der Entwicklung
(Trends, Richtungen der zukinftigen Nutzung), der Verarbeitung und des korrekten Gebrauches der einzelnen
Pflanzenarten
Der Student ist in der Lage, die Grundsatze und die Bedeutung der Produktion von Industriepflanzen- und
Hackfrlichtearten aufzuzahlen und kann die geeignete Methode und Technologie des Anbaus wahlen, die die
Skills Rentabilitéat der Produktion zu erzielen und wird nicht nachteilig fir die Umwelt. Der Student hat die Fahigkeit,

Industriepflanzen- und Hackfriichtearten korrekt zu klassifizieren. Gibt das Ertragspotential einzelner
Pflanzenarten an.

Other social
competences

Der Studierende ist bewusst der Bedeutung und des Verstandnisses der agrotechnischen Aspekte des
Ingenieurwesens, einschlieRlich seiner Auswirkungen auf die Umwelt, und der damit verbundenen
Entscheidungsverantwortung bewusst




Course title

ANBAU VON ALTERNATIV-PFLANZENARTEN

Level of course first cycle
Teaching method lecture
Person responsible Marek Bury E-mail address Marek.Bury@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-6 ECTS points )
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 2 Hours per 30
semester

Objectives of the
course

Die Studierenden erwerben detaillierte Kenntnisse Uber die bedeutendsten Alternativpflanzenarten, die
Qualitatsanforderungen an ihre Produkte und ihre pflanzenbauliche Produktionstechnik, schwerpunktmaRig fur
ackerbaulich genutzte Arten in gemaRigten Klimazonen

Entry requirements

Grundlegende Kenntnisse in Botanik, Pflanzenphysiologie und Pflanzenbau

Course contents

Anbau von Alternativpflanzen ist den Anbautechnologien von Pflanzenarten gedacht, die zur
Nahrungsproduktion und als Rohstoffe fur Kosmetik-Industrie, z.B. Zuckerhirse, Buchweizen, Quinoa,
Amaranthus, Ollein, Borretsch, Russische Léwenzahn, Leindotter, Wunderbaum) Auch Farbepflanzen (Krapp,
Resede, Waid). Es wird Uber die wirtschaftliche Bedeutung, Botanik (kurze Charakteristik),
Standortbedingungen (Boden- und Klimaverhaltnisse) und gewahlte Anbauverfahren berichtet

Assessment methods

Vorlesung / Multi-media Prasentationen
Erkennung von einzelnen Arten
Vorbereitung von Prasentation / Projektes
Beurteilung von Prasentation / Projektes

Recommended
readings

1. Diepenbrock W., Fischbeck G., Heyland K-U., Knauer N., Spezieller Pflanzenbau, Eugen Ulmer Verlag,
Stuttgart, 1999

2. SCHUSTER, W. H., Olpflanzen in Europa, DLG-Verlag, Frankfurt/Main, 1992
3. KORBER-GROHNE U., Hiilsenfriichte, unsere Quelle fiirs pflanzliche EiweiR, Verlag Konrad Theis, Stuttgart,
1987, In: Nutzpflanzen in Deutschland. Kulturgeschichte und Biologie. 97-139

4. Aigner, )., Altenburger J., Ubersicht Giber den Anbau von Alternativpflanzen (Hanf). V: Pflanzenbau,
Osterreichischer Agrarverlag, Wien, 1997

Knowledge

Der Student hat Kenntnis von der Bedeutung von Alternativpflanzenarten in der Wirtschaft. Der Student kennt
die Anbautechnik von Alternativpflanzenarten

Skills

Der Student ist in der Lage, die Grundsatze und die Bedeutung der Produktion von Alternativpflanzenarten
aufzuzahlen und kann die geeignete Methode und Technologie des Anbaus wahlen, die die Rentabilitat der
Produktion garantiert

Other social
competences

Der Studierende ist bewusst der Bedeutung und des Verstandnisses der agrotechnischen Aspekte des
Ingenieurwesens, einschlieBlich seiner Auswirkungen auf die Umwelt, und der damit verbundenen
Entscheidungsverantwortung bewusst




Course title

ANBAU VON ENERGIEPFLANZEN

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person y@ p
Cour_se code (if WKSiR-1-7 ECTS points 6
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 4 Hours per 65
semester

Objectives of the
course

Die Studierenden erwerben detaillierte Kenntnisse lber die bedeutendsten Energiepflanzenarten, die
Qualitatsanforderungen an ihre Produkte und ihre pflanzenbauliche Produktionstechnik, schwerpunktmaRig fur
ackerbaulich genutzte Arten in gemaRigten Klimazonen

Entry requirements

Grundlegende Kenntnisse in Botanik, Pflanzenphysiologie und Pflanzenbau

Course contents

Botanik (kurze Charakteristik), Sortenwahl und Saatverfahren, Dingung, indirekte und direkte Beikraut- und
Schaderregerkontrolle, Anlage und Fihrung von Bestanden der wichtigsten ein- und mehrjahrigen
Energiepflanzenarten.

Arbeit mit frischem und getrocknetem Pflanzenmaterial, Erkennen von einzelnen Arten, Kenntniss der Samen,
Ertragsstrukturelemente, botanische und pflanzenbauliche Charakteristik von bedeutenden Energiepflanzen
Anbau von Energiepflanzenarten ist den Anbautechnologien von Pflanzenarten gedacht, die nicht zur
Nahrungsproduktion dienen, sondern als Rohstoffe fiir Industrie, z.B. Zuckerhirse, Ollein, Raps, Leindotter, als
Energie zur Verbrennung oder Biokraftstoffe genutzt werden z.B. in Form von Biogas (Sudangras, Zuckerhirse,
Malve), Warme (schnell wachsende Baumarten: Weide, Pappeln) oder Warme & Elektroenergie (Topinambur,
Miscanthus), aber auch in Form von Bioethanol & Biodiesel (Roggen, Triticale, Raps). Es wird Uber die
wirtschaftliche Bedeutung, Botanik (kurze Charakteristik), Standortbedingungen (Boden- und Klimaverhaltnisse)
und gewahlte Anbauverfahren berichtet

Assessment methods

Vorlesung / Multi-media Prasentationen

Erkennung von einzelnen Arten

Beurteilung von Prasentation / Projektes

schriftliche Arbeit (Ausfullen von technologische Karte)

Recommended
readings

1. Diepenbrock W., Fischbeck G., Heyland K-U., Knauer N., Spezieller Pflanzenbau, Eugen Ulmer Verlag,
Stuttgart, 1999

2. SCHUSTER, W. H., Olpflanzen in Europa, DLG-Verlag, Frankfurt/Main, 1992

3. Aigner, J., Altenburger ., Ubersicht Giber den Anbau von Alternativpflanzen (Hanf). V: Pflanzenbau,
Osterreichischer Agrarverlag, Wien, 1997

Knowledge

Der Student hat Kenntnis von der Bedeutung von Energiepflanzen in der Wirtschaft. Der Student kennt die
Anbautechnik von Energiepflanzenarten

Skills

Der Student ist in der Lage, die Grundsatze und die Bedeutung der Produktion von Energiepflanzenarten
aufzuzahlen und kann die geeignete Methode und Technologie des Anbaus wahlen, die die Rentabilitat der
Produktion garantiert

Other social
competences

Der Studierende ist bewusst der Bedeutung und des Verstandnisses der agrotechnischen Aspekte des
Ingenieurwesens, einschlieBlich seiner Auswirkungen auf die Umwelt, und der damit verbundenen
Entscheidungsverantwortung bewusst




Course title

AQUATIC PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Matgorzata Gatczynska
to the person

Malgorzata.Galczynska@zut.edu.pl

Course code (if

WKSIiR-1-8 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

The goals of this course are: 1) to become familiar with the habitats where aquatic plants are commonly found,
2) to understand macrophyte methods to assess the trophic states of water bodies in Europe 3) to understand
the functioning of nutrient cycles in aquatic systems, 4) to understand the concepts of restoration and
constructed wetlands, 5) become familiar with aquatic nuisance plant species and their role in the environment,
6) become familiar with the primary literature (scientific journals and reference books) in this field.

The lab portion will focus on use of small ecosystems for study, short field trips to local river and lake, and
familiarization with field instruments and water testing kits.

Entry requirements

Basic knowledge of general chemistry
Basic knowledge of environmental chemistry

Course contents

Identification of some aquatic plants during field trip
Measurement of pH

Determination of dissolved oxygen in water

Determination of nitrogen and phosphorus compounds in water
Statictical analyses

Definition of aquatic plants. Morphological types of hydrophytes. Morphological and physiological adaptation of
aquatic plants

Role of aquatic plants in monitoring and assessment of water quality
Nutrient cycles in aquatic systems

Role of aquatic plants in environmental clean-up. Constructed wetlands (trophic interactions in macrophyte
beds, types of contaminants commonly reported in wastewaters, mechanism of removal of contaminants,
potential of constructed wetlands in cleaning domestic and industrial wastewaters, stormwater treatment with
floating aquatic plants, growth factors of aquatic plants, future aspects of this technology).

Aquatic plant restoration
Aquatic weeds and control of aquatic vegetation

Assessment methods

Multimedia presentations

Discussion

Laboratory exercises

Assessment of the homework assignments

Essay - mitigation proposal for constructed urban aquatic habitats
Reports of water analysis and determination of aquatic plant

Recommended
readings

1. Bhupinder Dhir, Phytoremediation: role of aquatic plants in environmental clean-up., Springer, 2013

2. Craig S. Campbell, Michael Ogden, Constructed Wetlands in the Sustainable Landscape, 1999

3. Jan Vymazal, 3. The role of natural and constructed wetlands in nutrient cycling and retention on the
landscape, 2014

Knowledge

Student gains theoretical and practical knowledge related to the circulation of elements in nature and their
migration in the soil-water-plant system

Skills

Student gains skills self-assessment of water quality by macrophyte methods and describes some aquatic
plants, that are used in constructed wetlands. Moreover, he/she can do chemical analysis of water in
hydroponic culture in environmental laboratories.

Other social
competences

Student demonstrates understanding of phenomena occurring in the aquatic ecosystem. Student sees the need
of self-development and further education. Furthermore, every student organizes and leads researches in a
team. Students are responsible for ensured equipment.




Course title

ARABLE LAND MANAGEMENT SYSTEMS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-9 ECTS points 2
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 30
semester

Objectives of the
course

Getting to know the present farming systems on arable land (conventional, integrated and ecological system
and permaculture)

Entry requirements

history of agriculture, botanic, crop rotation, plant cultivation

Course contents

Optimization of the physico-chemical properties of soils in protection against environmental degradation caused
by agricultural activities.

Sources and role of organic mass in protection of soil production potential. Projects of crop rotation and
selection of agrotechnics in specific habitat conditions and management system, taking into account impact on
the soil environment

Management systems and environmental biodiversity.

Characteristics of modern agricultural systems.

Conventional, integrated and ecological farming in the world in the EU and Poland - development perspectives.
Permaculture.

Soil cultivation, fertilization and soil fertility depending on the management system.

Plant protection rules depending on the management method.

Legal regulations and organic farming attestation.

The quality of agricultural produce depending on the manner of farming - the organic food market.

Assessment methods

Lectures

Presentations (multi media)

written work or prepared presentation or project
Evaluation of presentation / of the project

Recommended
readings

1. Gotas Z., Development of organic farming in Poland., J. Agribus. Rural Development, 4(42), 533-543., 2016,
DOI: 10.17306/JARD.2016.80

2. David W Archer, Jose G Franco, Jonathan ] Halvorson, and Krishna P Pokharel, Integrated Farming Systems,
Elsevier Inc. USDA Agricultural Research Service, Northern Great, 2018

3. David Pimentel, Paul Hepperly, James Hanson, Rita Seidel, David Douds, Organic and Conventional Farming
Systems: Environmental and Economic Issues., Cornell University, Ithaca, NY, USA, 2005

4. Bill Mollison, PERMACULTURE A Designers Manual, A Tagari Publication, Sisters Creek, Tyalgum, Australia,
2002, second edition, https://docer.pl/doc/nlnlxns ; 601 p.

5. Bill Mollison, Introduction to permaculture, Yankee Permaculture, Sparr, Florida, USA, 2001, ninth edition

Knowledge

The student will have knowledge of the present farming systems on arable land (conventional, integrated and
ecological) and could explain differences between the systems and discuss the pros and cons (advantages and
disadvantages)

Skills

The student will have the skill for characteristics of modern agricultural systems and the student will have skills
to recognize them

Other social
competences

The student will have competence to recognize how farmers adjust their farming and life according to
ownership, labour, mechanizations, perceptions of climate change etc.




Course title

BASICS OF BIOTECHNOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible | \arcelina Krupa-Matkiewicz E-mail address |Marcelina.Krupa-Malkiewicz@zut.edu.pl
for the course to the person

Cour_se code (if WKSiR-1-10 ECTS points 6

applicable)

Semester winter/summer :-:s“tg::‘gg:f english

Hours per week 4 ::;;th;r 60

Objectives of the
course

Theoretical knowledge and practical skills of the students in the field of plant biotechnology
Comparison of conventional and biotechnological plant breeding technique

Entry requirements

The fundamental knowledge of genetic and cell function. structure and physiology, basic knowledge of plant
propagation

Course contents

Agarose gel electrophoresis

Isolation of genome DNA

Polymerase Chain Reaction -PCR

Use of various research methods (molecular, in vitro) to obtain new plant
Use of genetic engineering and molecular biology to obtain plant resistance
The usefulness of in vitro culture in pint breeding

Plant breeding today and tomorrow

Agarose gel electrophoresis

Isolation of genome DNA

Polymerase Chain Reaction

GMO

Use of various research method to obtain new plant

Use of genetic engineering and molecular biology to obtain plant resistance
The usefulness of in vitro culture in plant breeding

Written exam

Assessment methods

lecture
laboratory
disscussion
written exam

assessment of students presentations

Recommended
readings

1. Chawla H, Introduction to plant biotechnology, Science Publisher, 2002

Knowledge

Student wiil be acquainted with role of genetic diversity in plant breeding

Skills

Student will acquire skills for investgate the genetic diversity by using molecular markers and in vitro culture

Other social
competences

Student will know how to work in laboratory group, and know work safety regulations




Course title

BASICS OF PLANT GROWING

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible | \j5-ek Bury E-mail address | \j5rek Bury@zut.edu.pl
for the course to the person
Cour_se code (if WKSiR-1-88 ECTS points 6
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 65
semester

Objectives of the
course

After participating in the module units, the students are able to describe the basics of arable farming
(agronomy) and crop production.

The students can classify different production requirements (location, climate, types of soils, etc.) as the basis
for the production of agricultural raw materials.

The students are able to name the basic production measures and process areas of plant production (tillage,
fertilization, etc.),

Entry requirements

Botany, soil science

Course contents

Collection and storage of crops.

Ecological and production effects of simplifications in farming.

Conservation cultivation.

No-tillage and direct sowing (no-tillage).

Rotation functions and examples of crop rotations.

Good agricultural practice in plant protection.

Presentation and showing of important crop species in the agriculture

Presentation and showing of important weeds in the agriculture

Creating, planning and evaluation of different crop rotations in the same field and in different years
Planning and assessing the dates of sowing and harvest the most important field crops

Soil cultivation methods (tillage or no-till) for summer and winter, annual and perennial crops
Demonstration, recognition and identification of the main agricultural plant species in the field

Demonstration, detection and identification of the main weed species in the field

Demonstration and assessment of the work of agricultural machines and tools (ploughs, cultivators, harrows,
shafts, aggregates) at the Agricultural Experimental Station in Lipnik

Characteristics of field crop production.

Habitat yielding factors.

The importance of light and temperature in the habitat.

The importance of water, topographic, biotic and anthropogenic factors in the habitat
Technique of performance and evaluation of plowing.

Cultivation treatments.

Sowing of crops.

Mechanical and chemical care of arable crops

Assessment methods

lecture

multi-media presentations

discussion

laboratory exercises

Assessment of the homework assignments
evaluation of students' presentations or projects
written exam

practical exam

Recommended
readings

1. Godwin Aflakpui (ed.), Agricultural Science, InTech, Croatia, 2012

2. Jones B.}., Jr., Agronomic Handbook: Management of Crops, Soils and Their Fertility., CRC Press, 2003

3. Chandrasekaran B., Annadurai K., Somasundaram E., A Textbook of Agronomy, New Age International (P)
Ltd., Publishers, 2010

Knowledge

The students are able to mention basic production measures and processes of plant production (soil tillage,
crop rotation, etc.)

Skills

The student will have the skills about the basics cultivation methods of important crop species

Other social
competences

The student will have the competence to recognize the suitability of selected crop rotations and adequate
cultivation methods for the cultivation of selected crops




Course title

BASICS OF WATER MANAGEMENT IN THE CATCHMENT

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Grzegorz Jarnuszewski
to the person

Grzegorz.Jarnuszewski@zut.edu.pl

Course code (if

applicable) WKSIR-1-11 ECTS points 1

Semester winter/summer !.anguaqe of english
instruction

Hours per week 0 Hours per 14
semester

Objectives of the
course

Knowlegde of water management, the roles of water resources and stakeholders in the catchment. Ability to
assess the priority use of water in the catchment and assessment of the amount of water available.

Entry requirements

Fundamental knowledge of hydrology

Course contents

Watersheed area, topographic and underground catchment
Water balance in watersheed

Disposal of water resources

Agricultural catchment

Planning in water management

Basics of hydrology

Water cycle in the catchment

Assesment methods of amount and water quality

Water management

Assessment methods

Lectures/multimedia presentation
Laboratories/case method, discussion
elaboartion

test

1. World Meteorological Organization, Guide to Hydrological Practices Volume I, WMO, Geneva, Switzerland,
2003

Recommended 2. Loucks D.P. and Van BEEK E., Water Resources System Planning and Management, Unite Nations

readings Educational, Scientific and Cultural Organization, Turin, Italy, 2005
3. Edwards P.J, Wiliard K.W.J., Schoonover J.E., Fundamentals of Watershed Hydrology, Journal of Contemporary
Water Research & Education, 2015, 154

Knowledge student has knowledge of water management, water resources the roles of water resources and stakeholders
in the catchment.

Skills Ability to assess the priority use of water in the catchment and assessment of the amount of water available.

Other social
competences

Student is aware of the current need to adapt water management elements to the needs of users and the
necessity of sustainable water management in the catchment.




Course title

BIOCHEMISTRY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address
to the person

Arkadiusz Telesinski Arkadiusz.Telesinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-12 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

The aim of Biochemistry is to understand life in molecular terms. The goal this course is possibility to describe
the structure, organization, and functions of living matter in molecular terms. What are the chemical structures
of the components of living matter? How do the interactions of these components give rise to organized
supramolecular structures? How does living matter extract energy from its surroundings in order to remain
alive? How are chemical reactions controlled inside living cells? There are the kinds of questions being
answered by someone have been finished this course.The aim of Biochemistry is to understand life in molecular
terms. The goal this course is possibility to describe the structure, organization, and functions of living matter in
molecular terms. What are the chemical structures of the components of living matter? How do the interactions
of these components give rise to organized supramolecular structures? How does living matter extract energy
from its surroundings in order to remain alive? How are chemical reactions controlled inside living cells? There
are the kinds of questions being answered by someone have been finished this course.

Entry requirements

To understand Biochemistry, one must first study basic chemistry and cell biology. In addition, an
understanding of the basic thermodynamic principles is essential for learning how plants derive energy from
sunlight and how animals derive energy from food.

Course contents

Characteristic reactions of amino acids

Characteristic reactions of proteins

Characteristic reactions of nucleic acids

Characteristic reactions of carbohydrates

Characteristic reactions of lipids

Determination of some oxidoreductases and hydrolases

Determination of some vitamins

Determination of plant secondary metatabolites: polyphenols and flavonoids
Determination of plant secondary metabolites: alkaloids

Two types nucleic acids (DNA and RNA), - propertis and functions nucleotides and nucleic acids (replication,
transcription, translation).

Proteins - (amino Acids, peptides and the peptide bonds, polipeptides). The primary level of protein structure.
The three-dimensional structure of proteins.

Carbohydrates (monosacharides, oligosacharides, polysacharides).
Lipids, membranes, and cellular transport.

Enzymes: biological catalysts (vitamins as procoenzymes, metals as enzymatic cofactors, classification of
protein enzymes, regulation of enzyme activity).

Introduction to metabolism. Carbohydrate metabolism I. Anaerobic processes in generating metabolic energy
(Glycolysis - reactions and regulation). Metabolic fates of pyruvate. Oxidative processes: Citric Acid Cycle and
Pentose Phosphate Pathway. Electron transport, oxidative phosphorylation, and oxygen metabolism.

Carbohydrate metabolism II. Biosynthesis (gluconeogenesis, glikogen biosynthesis).
Photosyntesis. Lipid metabolism: Fatty acids, triacylglicerols, and lipoproteins.
Plant secondary metabolism

Assessment methods

Lectures
Laboratories

Pass laboratory conspects

Tests
1. Mathews C.K., van Holde K.E., Ahern K.G., Biochemistry
Reco_mmended 2. Stryer L., Biochemistry
readings
3. Nelson D.L., Cox M.M., Lehninger Principles of Biochemistry
Knowledge The student knows the structure of macromolecules and can discuss their metabolism
Skills Student uses basic biochemical concepts and can assay of macromolecules

Other social
competences

The student can work in a team and demonstrate the ability to work in the laboratory division




Course title

BIOLOGY OF CROP YIELDING

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

E-mail address

Person responsible | \j5-ek Bury Marek.Bury@zut.edu.pl
for the course to the person
Cour_se code (if WKSiR-1-90 ECTS points 5
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 60
semester

Objectives of the
course

students understand the important role of models of plant and crop growth in many disciplines (e.g. agricultural
sciences, agricultural economics, bioeconomics, earth system science, environmental physics and
meteorology).

students can specify the general concepts currently used in modelling the processes determining plant and
crop growth.

Entry requirements

Botany
Plant physilology

Course contents

Factors of plant productivity and yielding:

genetic - diversity of species, forms and varieties;

physiological - dynamics of growth and development, photosynthetic activity and its duration, assimilation
surface, resistance to stress factors;

habitat and agrotechnical - the impact of habitat elements and agrotechnics on the production and distribution
of biomass.

Effects of ecological interactions in agrophytocenosis for the productivity of cultivated crops.
Modeling of cultivated crops.

The impact of selected elements of the yield structure on size and quality of yield for individual use groups
(cereals, root crops, legumes, industrial, special crops)

Assessment of the quality of seed and seedlings/ cuttings of plants in particular use groups (cereals, root crops,
legumes, industrial, special crops)

Origin and history of cereals, legumes. potatoes, etc.

Biological progress from a historical perspective and the role of new varieties in agricultural production
Food production in the world. Directions of changes in agricultural production

New trends in plant breeding resulting from biological progress

Plant growth and development.

Productivity, fertility and yield.

Soil environment, fertility, pH and plant productivity.

Dynamics of accumulation of biomass and organic components by crops, quantity versus quality of crops. Loss
of biomass.

Assessment methods

lecture

multi-media presentations

discussion

laboratory exercises

Assessment of the homework assignments
evaluation of students' presentations or projects
written exam

practical exam

Recommended
readings

1. Rechcigl M., Handbook of Agricultural Productivity. Vol. I: Plant Productivity, 2001, 1st Edition,
https://doi.org/10.1201/9781351072878

2. Wallace D. H., Zobel R. W., The Biology of Crop Yield. [in] Handbook of Agricultural Productivity., 2001

3. Muller B, Martre P., Plant and crop simulation models: powerful tools to link physiology, genetics, and
phenomics. J. Experimental Botany, Vol. 70, Issue 9, s. 2339-2344,, 2019, https://doi.org/10.1093/jxb/erz175

4. Gérecki R.)., Grzesiuk S., Fizjologia plonowania roslin, Wyd. UWM Olsztyn, 2002

Knowledge

The students can describe the biology of field crop.

The students understand and correctly interpret the biological conditions and their interaction with the
elements of the habitat and agrotechnics that shape the productivity and yielding of crops. They can identify
the elements of plant biology shaped by breeding.

Skills

The students learn and practice critical and analytical thinking in the lectures and the exercises, improve their
ability to integrate knowledge from different disciplines and gain experience in approaching complex scientific
subjects.

Other social
competences

Students enhance their organizational skills, self-reliance, time management, and teamwork abilities while
preparing and following up on lectures and during the exercises, and while preparing for the exam.




Course title

BIOMASSEPRODUKTION ZUR ENERGIEGEWINNUNG

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Cour_se code (if WKSiR-1-13 ECTS points .
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 2 Hours per 30
semester

Objectives of the
course

Kennenlernen der Quellen von Agro-Biomasse, Kennenlernen von Anbautechnologien von speziellen Kulturen,
die als ,Energiequelle” dienen kénnen

Entry requirements

Botanik, Pflanzenernahrung, Pflanzenphysiologie, Bodenkunde

Course contents

Kennenlernen von Anbauverfahren (Anbautechnologien) von Arten zur Biogasgewinnung (Sudangras,
Zuckerhirse, Malve), Warmegewinnung (schnellwachsende Baumarten: Weide, Pappeln) oder Warme &
Elektroenergiegewinnung (Topinambur, Miscanthus, Sida), aber auch in Form von Bioethanol & Biodiesel
(Roggen, Triticale, Raps)

Biomasseproduktion ist v.a. den Anbautechnologien von Pflanzenarten gedacht, die in der Landwirtschaft
angebaut werden und nicht zur Nahrungsproduktion dienen, sondern als nachwachsende Rohstoffe fur Industrie
oder als Energiequelle angebaut werden kénnen, z.B. in Form von Biogas (Sudangras, Zuckerhirse, Malve),
Warme (schnellwachsende Baumarten: Weide, Pappeln) oder Warme & Elektroenergie (Topinambur,
Miscanthus, Sida), aber auch in Form von Bioethanol & Biodiesel (Roggen, Triticale, Raps). Ausser
Anbautechnologien werden auch andere Biomassequellen angesprochen, die bei der Pflanzenproduktion als
Neben- oder Abfallprodukte entstehen (z.B. Stroh). Es wird Uber die wirtschaftliche Bedeutung, Botanik (kurze
Charakteristik), Standortbedingungen (Boden- und Klimaverhaltnisse) und gewahlte Anbauverfahren berichtet

Assessment methods

Vorlesungen, multimediale Praesentationen

schriftige Arbeit (Beleg zur ausgewaehlten Pflanzenart-anbau oder zu Biomassegewinnung aus der
Landwirtschaft)

Beurteilung von Prasentation / Projektes

Recommended
readings

1. Aigner, J., J., Altenburger, Ubersicht Gber den Anbau von Alternativpflanzen (Hanf). V: Pflanzenbau,
Osterreichischer agrarverlag, Wien, 1997

2. SCHUSTER, W. H., Olpflanzen in Europa, DLG-Verlag, Frankfurt/Main, 1992

3. Viele Autoren(praca zbiorowa), Nutzpflanzen in Deutschland. Kulturgeschichte und Biologie, Verlag Konrad
Theis, Stuttgart, 1998

Knowledge

Die/ der Studierende wird ein Wissen ueber die Anbautechnologien von Pflanzenarten haben, die als
Biomassequelle zur Energiegewinnung angebaut werden, z.B. in Form von Biogas, Warme und/oder Warme
& Elektroenergie und in Form von Bioethanol & Biodiesel

Skills

Die/ der Studierende wird die Kenntnisse ueber
Pflanzenarten zur Biomasseproduktion haben und ueber deren Anbauverfahren

Other social
competences

Die/ der Studierende wird Faehigkeiten besitzen zur Erkennen der Eignung von gewaehlten Pflanzenarten zur
Biomasseproduktion




Course title

BIOTECHNOLOGY FOR ENVIRONMENT PROTECTION

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Masoj¢
to the person

Piotr.Masojc@zut.edu.pl

Course code (if

WKSIiR-1-14 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Presentation of modern methods of plant biotechnology and their application in environment protection

Entry requirements

Basic molecular biology, plant breeding.

Course contents

Breeding methods for improving environment traits of plants

Molecular breeding

Methods of in vitro culture

Methods of GMO generation

Useful traits modified by genetic engineering

Algae for renewable biomass and energy production

Plants for renewable biomass and energy production

Selecting plants for sustainable agriculture with decreased fertilizers and pesticide doses
Selecting plants with lower energy input for cultivation

Types of environmental stresses for plants and their response strategies

Plants better adjusted to climate change

Classic breeding and biotechnological methods to improve plant performance in stress conditions
Phytoremediation as an effective method of soil and water protection

Genetically modified plants for environment protection

Assessment methods

laboratory
lecture
practical exam
written exam

1. Jezowski S., Wojciechowicz M.K., Zenkteler E., Alternative plants for sustainable agriculture, Polish Academy

Recommended of Science, Poznan, 2006

readings 2. Razdan M., Introduction of plant tissue culture, Science Publisher, 2003

Knowledge S.tu.dent.s wiII.gain knowledgg on various methods of producing plants tolerant to environmental stresses and
giving high biomass production

Skills Students will be able to recognize plant species and methods for their improvement in respect to environmental

challenges

Other social
competences

Students will be aware of possibilities to utilize modern biotechnology methods for improving plants as a
renewable recources for environment protection




Course title

BIOTECHNOLOGY IN AGRICULTURE

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Masoj¢
to the person

Piotr.Masojc@zut.edu.pl

Course code (if

WKSIR-1-15 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Presentation of modern methods of plant biotechnology and their application in agriculture.

Entry requirements

Basic molecular biology, plant breeding.

Course contents

Gene clonnig technology. Preparation of gene constructs, methods of transformation and identification of
positive clones. The use of bacterial vectors and plasmid cloning. Purification of plasmids, sequencing of the
gene fragment and characterization of the results.

Identification of GMO in some food products. Isolation of DNA from the food products, the amplification using
the reference PCR. Detection of traces of GMO and characterization results.

Genetic structure of cultivated crops

Methods of genome research.

In vitro cultures of plants.

Methods of genetic engineering.

Methods of generating transgenic plants (GMO)
Useful traits modified by genetic engineering.
Commercialy available GMO in agriculture.
Molecular breeding and farming

Biosafety aspects of GMO production.

Methods of GMO detection in commercial products

Assessment methods

lecture
laboratory
practical exam

written exam

1. Slater A., Scott N., Fowler M., Plant Biotechnology. The Genetic manipulation of plants., Oxford University

Recommended Press Inc, New York, 2003
readings 2. Dixon R.A., Gonzales R.A., Plant Cell Culture, IRL Press, Oxford, New York, Tokyo, 1994
students will gain knowledge in methods of modern biotechnology to ascertain higher yield and quality of
Knowledge cultivated plants.
Skills student will be able to perform the basic techniques of cloning, sequencing and detection of transgenes.

Other social
competences

Student will know how to work in laboratory group and know work safety regulation in GMO lab .




Course title

BIOTECHNOLOGY OF HERBAL PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible | \arcelina Krupa-Matkiewicz E-mail address |Marcelina.Krupa-Malkiewicz@zut.edu.pl
for the course to the person

Course code (if WKSiR-1-16 ECTS points 4

applicable)

Semester winter/summer :-:s“tg:?gg:f english

Hours per week 2 ::;;th;r 40

Objectives of the
course

Theoretical knowledge and practical skills of the students in the field of plant physiology
Development of herbal medicinal products in a pharmaceutical technology

Entry requirements

The fundamental knowledge of genetics and plant physiology, basic knowledge of micropropagation

Course contents

students will gain a practical skills for the experimental design in in vitro culture (conditions, plant material,
medium composition)

optimalization in vitro culture conditions for selected herbal plants

students know how to preper the different kind of medium with addition of selected plant growth regulators
students know how to work in laboratory group and know safty regulations

An overview to the development of herbal medicinal productsin a pharmaceutical technology

Classification of herbal remedies

A characterization and application of herbal products like bioflavonoids, antioxidative compounds and plant
hormones

Methods of the biosynthesis enhancing primary and secondary plant metabolites production in callus culture
In vitro culture and root culture of selected herbal plants

A biotechnology of herbal wellness substances by using bioreactors

Presentations and disscussions. Written exam

Assessment methods

lecture

disscussion

laboratory

written exam

assessments of students presentations

Recommended
readings

1. Razdan M, Introduction of plant tissue culture, Science Publisher, 2003

Knowledge

Students will gain a theoretical skills for the experimental design in in vitro culture

Skills

during the practis student will train in vitro condition opitmalization for selected herbal plants

Other social
competences

student know how to work in laboratory group and know work safty regulations




Course title

CLIMATE CHANGE AND THE WAYS OF COUNTERACTING IT

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Joanna Podlasinska
to the person

Joanna.Podlasinska@zut.edu.pl

Course code (if

applicable) WKSIR-1-48 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

Provide a comprehensive theorethiocal and practical knowledge of :

Identification the major components of the climate system

Explanation the role of anthropogenic greenhouse gas emissions as the drivers of global climate change
Identification the primary physical and ecological impacts of climate change

Entry requirements

No prior knowledge. Just the desire to learn.

Course contents

Sensitive points of the climate system. The influence of climate on the nature. Mitigation and adaptation to
climate change. Assessment of the degree of threat to the environment and the economy from extreme
weather phenomena at various spatial scales.

The balance of energy flow, as incoming sunlight and outgoing infrared, allow us to create our first simple
climate model, including a simple greenhouse effect.

Greenhouse Gases and the Atmosphere

Weather and Climate

The Carbon Cycle

A Human Impact on Climate

Complexity of climate change mitigation

Assessment methods

lecture / multi-media presentation

Reading recomended literature

Preparation for the conversational lecture
Preparation for the course evaluation
Performance in lectures and classes
Assessment of the participation in discussion
Assessment of the work during classes

Exam

1. Lawrence M Krauss, The Physics of Climate Change, Post Hill Press, USA, 2021

5::3;:;‘:“"“’ 2. Michael E. Mann, The New Climate War : the fight to take back our planet, Scribe Publications, UK, 2021
3. Kerry Emanuel, What We Know about Climate Change, The MIT Press, Cambridge, Masasatchuset, 2018
K led Student has knowledge about factors causing a climate change. known the results of the climate change to the
noyzecge environment.
Student demonstrates understanding the importanance of factors causing a climate change. Knows the results
Skills of the climate change to the environment.

Studen is able to apply the proper method for observing the cklimate changes and apply the proper method of
counteracting it.

Other social
competences

Student understands the importanance of a climate change to the environment.




Course title

CROPS OF THE TROPICS AND SUBTROPICS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-17 ECTS points 3
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 30
semester

Objectives of the
course

Students acquire detailed knowledge of the most important crop species, the quality requirements for their
products and their crop production techniques, with a focus on arable crops in tropical and subtropical climates

Entry requirements

Basic knowledge of botany, plant physiology and plant cultivation

Course contents

The short description and botany and the general idea of plants originating from tropical countries (corn,
sorghum, amaranthus, sunflower, potatoes, hemp) or cultivated in tropics and subtropics (rice, quinoa, cotton,
manioc, oil palm, sugar cane, etc.)

The content includes economic importance, site conditions (soil and climatic conditions) and the general
cultivation practices of plants originating in tropical countries and grown in Europe (maize, sorghum,
amaranthus, sunflower, potatoes, hemp) and species selected by the student reports that are grown in the
tropics and subtropics. As an example, here can be cultivation of rice, quinoa, cotton, manioc, oil palm, coffee,
cocoa, tea and others. to be named

Assessment methods

Lecture / Multi-media presentations
indentification of crops

Preparation of presentation / project
Evaluation of presentation / of the project

Recommended
readings

1. du Plessis )., Maize production, Department of Agriculture, Pretoria South Africa, 2011,
https://www.arc.agric.za/arc-gci/Fact%20Sheets%20Library/Maize%20Production.pdf

2. Team work, Farmer’s Handbook on basic agriculture, Desai Fruits & Vegetables Pvt. Ltd., Gujarat, India,
2015, https://www.manage.gov.in/publications/farmerbook.pdf

3. Team work, Industrial Oil Crops., Editors: Thomas McKeon Douglas Hayes David Hildebrand Randall
Weselake., eBook ISBN: 9780128053850. pp. 474, 2016, 1st Edition

Knowledge

The student has knowledge of the importance of crops from the tropics and subtropics in the global economy
and in the economy of Europe (Poland), describes the tropical plant species grown in Europe

Skills

The student is able to enumerate the principles and importance of the production of crop species of the tropics
and subtropics and can choose the appropriate method and technology of cultivation that guarantees the
profitability of the production

Other social
competences

The student is aware of the significance and the
Understanding of the agrotechnical aspects of the
engineering, including its impact on the environment




Course title

CULTIVATION TECHNOLOGY OF CEREALS AND LEGUMES

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-18 ECTS points 6
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 65
semester

Objectives of the
course

Students acquire detailed knowledge of the most important crop species, the quality requirements for their
products and their crop cultivation techniques

Entry requirements

Basic knowledge in botany, plant physiology and arable farming

Course contents

Botany (short characteristics), choice of varieties and methods of sowing, fertilization, indirect and direct
control of microbial and pest control, establishment and management of populations of the most important
crops (cereals including maize, and grain and perennial legumes.

Working with fresh and dried plant material, identification of individual species, knowledge of the seeds, yield
structure elements, botanical and plant-based characteristics of important cereals and legume fruits
Vegetation-related surveys (population density, development stages of cereals and legumes, yield share
estimate) in a practice (Agricultural Research Station in Lipnik), on the basis of which the management claims
and measures for agritechnic (agricultural engineering) are estimated

Cultivation technology of cereals and legumes (butterflies) includes economic importance, site conditions (soil
and climatic conditions) and the detailed cultivation practices (with crop production, stock management,
harvest) of all cereals including corn, millet and buckwheat and product quality. Cultivation of pulses and
perennial legumes cultivated in Poland and Europe.

Assessment methods

Lecture / Multi- media presentations

Demonstration - showing fresh and dried plant materials
Identification (detection) of individual plant species
Assessment of presentations / projects

written exam (Test)

Recommended
readings

1. Rudel T., Schneider L., Uriarte M. et all., Agricultural intensification and changes in cultivated areas,
1970-2005, PNAS, editor William C. Clark, Harvard University, Cambridge, 2009, vol. 106, 49,

2. Shekara P.C., Kumar A., Balasubramani N, Chaudhary B.C.,, Farmer's handbook on basic agriculture, Desai
Fruits & Vegetables Pvt. Ltd., Gujarat, 2015, https://www.manage.gov.in/publications/farmerbook.pdf

3. AHDB (group work), Wheat growth guide, Agriculture and Horticulture Development Board, Warwickshire,
2017,
https://projectblue.blob.core.windows.net/media/Default/Imported%20Publication%20Docs/Wheat%20growth%
4. AHDB (group work), Barley growth guide, Agriculture and Horticulture Development Board, Warwickshire,
2017,
https://projectblue.blob.core.windows.net/media/Default/Imported%20Publication%20Docs/Barley%20growth%?2

Knowledge

The student has knowledge of the importance of cereals and legumes in the economy of Europe and Poland,
describes the types of cereals and legumes grown in Europe / world. The student knows the cultivation
technique of cereals and legumes. The student knows the ways of development (trends, directions of future
use), processing and correct use of the individual plant species

Skills

The student is able to enumerate the principles and importance of the production of cereals and legumes and
can choose the appropriate method and technology of cultivation that will achieve the profitability of the
production and will not be detrimental to the environment. The student has the ability to correctly classify
cereals and legumes. Indicates the yield potential of individual plant species.

Other social
competences

The student is aware of the importance and understanding of the agrotechnical aspects of engineering,
including its effects on the environment, and the associated decision-making responsibility




Course title

CULTIVATION TECHNOLOGY OF ENERGY CROPS

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person ye P
Cour_se code (if WKSiR-1-19 ECTS points 5
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 60
semester

Objectives of the
course

The purpose of this course is to gain sufficient knowledge and experience about using areas and cultivation
techniques of energy crops

Entry requirements

Student has basic knowledge of crops cultivation and botany and fertilization

Course contents

Introduction, the importance of energy crops. Annual versus perennial crops, Crops with C3 or C4
photosynthesis, Choice of crop in relation to soil type and climate conditions, Cultivation, harvest and plant
protection of dedicated energy crops compared to conventional agricultural crops, Biomass quality including
content of sugars, starch, inulin, cellulose, lignin, oil and protein, Important crop qualities for storage,
fermentation, combustion and oil extraction. Nutrient cycles and losses

Annual and biennial crops - characteristic of the species, cultivars, requirements, cultivation and the use.

Perennial herbaceous plants - characteristic of the species, cultivars and clones, requirements, cultivation and
the use.

Perennial woody crops (fast growing trees and shrubs) - characteristic of the species, cultivars and clones,
requirements, cultivation and the use.

The cultivation technologies (Growing techniques of crops) of plant species which can not be used for food
production, but can be cultivated as an energy source, e.g. in the form of biofuels like biodiesel, bioethanol,
biomethanol (corn, cereals, canola, linseed, safflower, sunflower, sugar beet), in form of biogas (corn/maize,
Sudan grass, sugar sorghum, mallow, rye), of heat (fast growing tree species: willow, poplar, oxy tree) or heat &
power (Jerusalem artichoke, Cup plant, Miscanthus, Sida, flax, hemp). Plants used as energy crops. The
economic importance, botany (short characteristics), location conditions (soil and climate conditions) and
selected cultivation methods are reported.

Assessment methods

Lecture / multi-media presentation

Demonstration - presentation of dry plant materials
Recognizing of energy plants

Project work

Preparation of presentation (project)

Recommended
readings

1. Schubert R., Schellnhuber H.J., Buchmann N., Epiney A., Griesshammer R., Kulessa M., Messner D., Rahmstorf
S., Schmid J., Future bioenergy and sustainable land use, Earthscan London and Sterling VA, London, 2010

2. El Bassam N., Handbook of Bioenergy Crops (A Complete Reference to Species, Development and
Applications), Earthscan Ltd., London & Washington DC, 2010,
https://nishat2013.files.wordpress.com/2013/11/handbook-of-bioenergy-crops.pdf

3. El Bassam, N., Energy plant species (Their use and impact on environment and development), James & James
Ltd UK, London, 1998

4. praca zbiorowa, Energy from field energy crops - a handbook for energy producers, Jyvaskyla Innovation Oy,
JYVASKYLA, Finland, 2009, Handbook_for_energy_producers_www_version.pdf

5. Sathaye, J., O. Lucon, A. Rahman, J. Christensen, F. Denton, J. Fujino, G. Heath, S. Kadner, M. Mirza, H.
Rudnick, A. Schlaepfer, A. Shmakin, Renewable Energy in the Context of Sustainable Energy, Cambridge
University Press, Cambridge, 2011, http://www.mcc-berlin.net/~creutzig/SRREN_Ch09.pdf

Knowledge

Student identifies and characterises the most important species of energy plants. Student proposes appropriate
for different groups of energy crop plants cultivation technologies.

Skills

Student can choose the appropriate methods of cultivation technologies and formulate recommendation of
cultivation for specific groups of energy plants

Other social
competences

Student is aware of the need for education and self-improvement in the use of new technologies




Course title

CULTIVATION TECHNOLOGY OF ROOT CROPS AND INDUSTRIAL PLANTS

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible | \j5-ek Bury E-mail address | \j5rek Bury@zut.edu.pl
for the course to the person
Cour_se code (if WKSiR-1-20 ECTS points 6
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 65
semester

Objectives of the
course

Students acquire detailed knowledge of the most important crop species, the quality requirements for their
products and their crop production techniques

Entry requirements

Basic knowledge in botany, plant physiology and arable farming

Course contents

Botany (short characteristics), choice of varieties and methods of sowing, fertilization, indirect and direct
control of weeds and pests, establishment and management of stocks of the most important crops (industrial
crops and root crops).

Working with fresh and dried plant material, identification of individual species, knowledge of the seeds, yield
structure elements, botanical and plant-based characteristics of important industrial plants and root crops
Vegetation-related surveys (population density, development stages of industrial plants and root crops, share of
yield estimates) in a practice (agricultural testing station in Lipnik), on the basis of which the management
claims and measures for agricultural engineering are estimated

Cultivation technology of industrial plants and root crops includes economic importance, site conditions (soil
and climatic conditions) and the detailed cultivation methods (with crop production, stock management,
harvest) of all industrial plants (oil and fiber-producing plants such as rapeseed, camelina, oil mustard, flax and
linseed, hemp) and important root crops (potatoes, sugar beet, feed carrots) and catch crops and product
quality. Cultivation of industrial plants and root crops cultivated in Poland and Europe.

Assessment methods

Lecture / Multi-media Presentations

Demonstration - showing fresh and dried plant material
Recognizing of individual crop species

Assessment of the project / presentation

Written examination (test)

Recommended
readings

1. Pete Berry, Sarah Cook, Steve Ellis, Peter Gladders and Susie Roques, ADAS., Oilseed rape guide, AHDB,
Kenilworth, Warwickshire, 2018

2. Manmohan Sharma , S. K. Gupta , and A. K. Mondal, Production and Trade of Major World Oil Crops, Springer
Science+Business Media, 2012

3. team work, Expert guide: Sugar Beet, Bayer CropScience Ltd., Cambridge, 2011

4. Todd, ). and M. Berti. (eds.), Pathway to Commercialization of Industrial Crops, AAIC, London, 2018, 30th
Annual Meeting of the Association for the Advancement of IndustrialCrops (AAIC). Program and Abstracts.
September 23-26, 2018, London

5. team work: MultiHemp, Report on the effects of agronomic practices on hemp biomass yield (fibre and

seeds) and quality, Universita Cattolica del Sacro Cuore, Piacenza, Italy, 2017, FP7 EU - MultiHemp -
Multipurpose hemp for industrial bioproducts and biomass

Knowledge

The student is aware of the importance of industrial plants and root crops in the economy of Europe and
Poland, describes the types of industrial plants and root crops grown in Europe. The student knows the
cultivation technique of industrial plants and root crops. The student knows the ways of development (trends,
directions of future use), processing and correct use of the individual plant species

Skills

The student is able to enumerate the principles and importance of the production of industrial plants and root
crops and can choose the appropriate method and technology of cultivation that will achieve the profitability of
production and will not be detrimental to the environment. The student has the ability to correctly classify
industrial crops and root crops. Indicates the yield potential of individual plant species.

Other social
competences

The student is aware of the importance and understanding of the agrotechnical aspects of engineering,
including its effects on the environment, and the associated decision-making responsibility




Course title

DECORATING WITH PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Salachna
to the person

Piotr.Salachna@zut.edu.pl

Course code (if

applicable) WKSIR-1-21 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Students will be able to categorize plants based on growth, morphological, and taxonomic characteristics.
Students will be able to interior design with plants. Students will be able to identify, grow, maintain, and use
indoors plants.

Entry requirements

Basic knowledge of ornamental plants

Course contents

Plants for interior designs. Foliage plants. Flowering plants. Tools and techniques.

Designing with pot plants: forms, balance, focus, proportion, rhythm, color and texture, style, containers. Indoor
plant culture. Hydroponics indoors. Green walls.

Assessment methods

Lecture

Laboratory

project work/grade work
test

Recommended
readings

1. Gregor L., Principles of floral design, Floral Designe Edition, Munster, Germany, 2005

Knowledge

Student has knowledge of the principles and elements of floral art.

Skills

Student is able to create different floral designs

Other social
competences

The student is aware of the need of self-education and ready to work in team.




Course title

DIFFERENTIAL EQUATIONS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible | Ariadiusz Telesinski E-mail address | Ariadiusz. Telesinski@zut.edu.pl
for the course to the person

Course code (if WKSiR-1-22 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 3 ::,':‘:;tp;r 50

Objectives of the
course

Solving of differential equations of physics, chemistry and engineering, and a study of the characteristics of the
solutions.

Entry requirements

Basic knowledge of mathematical analysis and linear algebra.

Course contents

Solving differential equations

First order Differential Equations (separation of variables, linear equations, qualitative techniques - slope fields;
existence and uniqueness, Euler's method, wquilibria and the phase line, bifurcations)

First Order systems (qualitative methods; analytic methods for special cases, Euler's method)

Linear systems (properties and the linearity principle, eigenvalues, eigenvectors, straight line solutions; phase
plane, complex eigenvalues, 2nd and higher order Differential Equations

Forcing and resonance (forcing, sinusoidal forcing, amplitude and phase of steady state)
Nonlinear systems (equilibrium point analysis and linearization, qualitative analysis, Hamiltonian systems)
Discrete dynamical systems (discrete logistic function; fixed points and periodic points; bifurcations, chaos)

Assessment methods

Lectures

Workshops

Self solving mathematics tasks

Evaluation of self solving mathematics tasks
Test

1. Bronson R., Costa G.B., Schaum's Outline of Differential Equations, 2014

Recommended

readings 2. Hsu S.B., Ordinary Differential Equations with Applications, 2011
Knowledge The student has knowledge about differential equations and their use.
Skills Student can solve differential equations.

Other social
competences

Student is aware of the importance of differential equations in life sciences




Course title

ECOLOGICAL PEST MANAGEMENT

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible |Magdalena Karbowska-Dziggielewska E-mail address |Magdalena.Karbowska-
for the course to the person Dziegielewska@zut.edu.pl
Course code (if WKSiR-1-23 ECTS points 4
applicable)
Semester summer !.anguaqe of english

instruction
Hours per week 2 Hours per 40

semester

Objectives of the
course

After finishing the course students know basic principles of ecological pests management. Students know the
most important groups of natural enemies in biological control and factors to consider when planning a
biological control program. Students have ability to describe different ways of applying ecological control and
should know why biodiversity is the most important for ecological control.

Entry requirements

Basic knowledge about systematic, biology of arthropods and integrated plant protection

Course contents

An overview of the major groups of field crop pests

An overview of the major groups of vegetable pests

An overview of the major groups of fruit tree pests

An overview of the major groups of pests of ornamental plants.

An overview of the beneficial arthropods in plant protection against pests

Challenges of Global Agriculture. Type of farming. Integrated pest management (IPM). Components of an IPM
program. Select the best management tactics of plant protection against pests.

Monitoring insects and other crop pests: monitoring methods and tools. Pest managment decision.

An introduction to ecological pest management (EPM). Influence biotic and abiotic factors on insect pests in
ecological farm.

Insect pest management in organic farming system. Key elements of ecological pest management. Common
uses of ecological methods.

Biological control methods. The most common natural enemies of insect pests. Conservation of natural enemies
of pests. Biological control: approaches and applications. General advantages of biological control.

Biological pests control in greenhouses.

Assessment methods

Lectures

Laboratories

Pass laboratory conspects
Tests

Recommended
readings

1. Evans, J., Insect pest management, CABI publishing, Wallingford, UK, 2008

2. Hajek, A., Biological control: Measures of success, Kluwer Academic Publishers, The Netherlands, The
Netherlands, 2004

Knowledge

Student knows the major groups of pests and beneficial arthropods in plant protection against pests. Student
knows basic principles of ecological pests management and select the best management tactics of plant
protection against pests.

Skills

Recognizes and describes the basic groups of pests and their natural enemies. Able to choose appropriate
methods of plant protection plant protection against pests

Other social
competences

The student can work in a team and demonstrate the ability to work in the laboratory division




Course title

ECOLOGY

Level of course

first cycle

Teaching method

auditory class / field classes / lecture

Person responsible |,,,1n5 podiasihska E-mail address  |,,3nna Podiasinska@zut.edu.pl
for the course to the person

Course code (if WKSIR-1-24 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 3 ::,l:,;s;tp;r 30

Objectives of the
course

Provide a comprehensive theoretical and practical knowledge of ecology and agroecology.

Entry requirements

No prior knowledge. Just the desire to learn.

Course contents

Plant occurance.
Releve as a basic element for plant communities description
Synthetical and analythical analysis of plant communities

Comparison of different ecosystems. Releve in practise

Adaptation to the environment.

Environmental conditions influencing life (climate, water, temperature, radiation, nutrients). Population ecology.
Interactions.

Behavioral ecology.

Ecosystem processes.

Communities.

Biomes.

Assessment methods

Lecture / multi-media presentation
Discussion

Laboratory exercises

Interpretative analysis of the results

Project method / report

Conversational lecture

Performance in lectures and laboratories
Assessment of the participation in discusion
Assesment of the work during couse

Exam

Recommended
readings

1. Mackenzie A., Ball A.S., Virdee S.R., Instant notes in ecology., Bios Scientific Publishers, 1988
2. Moss B., Ecology of Fresh Waters., Blackwell Scientific Publications, Oxford, 1983
3. Odum E.P.,, Basic ecology, W.B. Saunders,, Philadelphia, 1983

Knowledge

Student has knowledge about relationships occurring between organisms and organisms and the environment.

Skills

Students understands that processes occurring in environment are observe as changes in biota condition.
Studen is able to apply the proper method for observing the relationships occurring between organisms and
organisms and the environment.

Other social
competences

Student demonstrates understanding the important role of relationships occurring between organisms and
organisms and the environment. Sees the need of self-development and further education.




Course title

ECOMONITORING AND BIOINDICATION

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Joanna Podlasinska
to the person

Joanna.Podlasinska@zut.edu.pl

Course code (if

applicable) WKSIR-1-25 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

Developing of knowledge on biomonitors and bioindicators, as well as methods used biomonitoring.

Entry requirements

Basic biology.

Course contents

Perfect bioinficators

Biomonitoring of sulfur dioxide
Biomonitoring of hydrogen fluoride
Biomonitoring of O3

Biomonitoring of heavy metals

Plant and mushrrom samples preparation for heavy metals analyses. Determination of Hg in mushroom
samples.

Plants and animals as indicators and biomonitors.
Symptoms of air pollution injury.

Biomonitoring of major and minor pollutants (photochemical oxidants, sulfur dioxide, SO2 with lower plants,
hydrogen fluoride, heavy metals, dust, ethylene).

Biomonitoring of water pollutants.
Biomonitoring of soil pollutants.

Assessment methods

Lecture / multi-media presentation
Discussion

Laboratory exercises

Interpretative analysis of the results

Project method / report

Conversational lecture

Performance in lectures and laboratories
Assessment of the participation in discusion
AAssesment of the laboratory work

Report evaluation

Recommended 1. Manning W.J., Feder W. A,, Biomonitoring air pollutants with plants,, Applied Science Publishers LTD,, London,
readings 1980

Knowledge Student has knowledge about processes occurring in the environment and about changes in biota condition.
Skills Students understands that processes occurring in the environment can be observed as changes in biota

condition. Studen is able to apply the proper method for biomonitoring and bioindication experiment.

Other social
competences

Student demonstrates understanding processes occurring in the environment and their influence on biota
condition. Sees the need of self-development and further education.




Course title

ECOTOXICOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible | Ariadiusz Telesinski E-mail address | Ariadiusz. Telesinski@zut.edu.pl
for the course to the person

Course code (if WKSiR-1-26 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 3 ::,':‘:;tp;r 45

Objectives of the
course

After finishing the course students should know basic principles of toxicology. Students have ability to describe
adsorption, distribution, biotransformation and excretion of xenobiotics and also the influence of toxic agents
on live organisms. Furthemore they should know the problems of the influence of the antropogenic pollution
and accumulation of xenobiotics in environment. Students should have a knowledge about such pollutants as:
nitric compounds, heavy metals, pesticides, fluoride and dioxin. Moreover student should be able to assess
toxicity of xenobiotics with using of toxicity tests.

Entry requirements

Basic knowledge about environmental protection and chemistry

Course contents

Soil enzymatic activity as indicator of contamination with heavy metals

Phytotoxicity tests

Parameters of oxidative stress as response of plants to soil contamination
Chromatographic metods to determine organic compounds in environmental samples
Potentiometric methods to determine fluoride contents in environmental samples
Basic principles of toxicology

Problems of the industrial pollution effect on livestock and animals health as well as accumulation of the toxins
in environment

Influence of the intensive use of the fertilizers and pesticides on the toxicity of fed; toxicological analysis,
toxicity tests, selected issues in ecotoxicology

Assessment methods

Lectures

Laboratories

Pass laboratory conspects
Test

1. Walker C.H., Hopkin S.P., Sibly R.M., Peakall D.B., Principles of ecotoxicology., CRC Press, 2005

Recommended

readings 2. Hoffman D.J. [eds.], Handbook of ecotoxicology., CRC Press

Knowledge Student has a ba.si.c knowledge of xenobiotics and their fate in the environment and the negative impact on
man and the individual elements of ecosystems.

Skills The student can choose the basic measurement techniques for the assessment of ecotoxicity of various

pollutants

Other social
competences

The student can work in a team and demonstrate the ability to work in the laboratory division




Course title

EDIBLE FLOWERS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible |;milg Bojko E-mail address kamila-bojko@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-27 ECTS points 4
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 40
semester

Objectives of the
course

Providing knowledge of edible flower species and methods of their cultivation
Providing knowledge of biological value of edible flowers
Providing knowledge of processing and storage methods of edible flowers

Entry requirements

Basic knowledge of horticultural crops

Course contents

Biologically active compounds of edible flowers. Methods of storage and processing edible flowers
Characteristics of the main species of edible flowers

Growing methods of edible flowers

Methods of storage and processing edible flowers

Culinary usage of edible flowers in different cuisines of the world

Assessment methods

Lecture / multi-media presentation

Discussion

Completion of the assignments

Laboratory exercises

Interpretative analysis of the laboratory exercise results
Project method / report

Conversational lecture

Demonstration - Presentation of the collection of edible flower species at the Department of Horticulture WUT
Performance in lectures and laboratories

Assessment of the participation in the conversational lecture
Assessment of the participation in the discussion

Written exam

Assessment of the homework assignments

Assessment of laboratory work skills

Report

Recommended
readings

1. Creasy R., The edible flower garden, Periplus Editions (HK) Ltd., Boston, 1999
2. Roberts M., 100 Edible & Healing Flowers, Struik Nature, Cape Town, South Africa, 2014

Knowledge

Student has knowledge of the main edible flower species, methods of their cultivation, storage and processing
Student has knowledge of biological value of edible flowers

Skills

Student has skills to adjust the specific methods of storage and processing to the particular species of edible
flowers

Other social
competences

Student is aware of the importance of increasing the horticultural crop assortment and introducing new
technologies supporting the nutritional and pro-health value of food




Course title

ENVIRONMENTAL ANALYTICAL CHEMISTRY

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Matgorzata Wtodarczyk
to the person

Malgorzata.Wlodarczyk@zut.edu.pl

Course code (if

applicable) WKSIR-1-28 ECTS points 7

Semester winter/summer !.anguaqe of english
instruction

Hours per week 5 Hours per 75
semester

Objectives of the
course

To familiarize students with the analytical methods used in environmental analysis .

Students acquire the skills to work in a analytical lab in terms of quantitative analysis of the chemical
compounds.

Students acquire the skills to perform chemical and analytical calculations.

Students acquire the skills of interpretation and compilation of the chemical analysis.

Entry requirements

Basic knowledge of general chemistry, mathematics and statistics at the secondary level.

Course contents

Concentration of solutions, percentage concentration, molar concentration. Changing solution concentrations -
calculation. Writing and balancing chemical equations. Writing and balancing oxidation-reduction reactions.
Calculations based on chemical equations. Calculation based on acid-base titration, redox titration, gravimetry,
compleximetry. Calculation of calibration curve.

Calculation used in the environmental analysis based on the UV-VIS, AAS and chromatography methods.

Learning principles in the chemical laboratory.

Basics of quantitative analysis. Quantitative analysis: volumetric and instrumental methods, learning of
pipetting and titration.

Determination of absorption curve of chosen environmental pollutants. Determination of selected pollutants
(e.g.: heavy metals, chosen biogenic compounds.) in environmental samples by UV-VIS and AAS methods .

Electrochemistry. Determination of selected ions by IES. Potentiometry. Conductometric titration.

Calculations based on the classical and instrumental quantitative analysis.

Lecture | - Il. Introduction. The basic concepts of analytical chemistry. The stages of the analytical process. The
sample preparation. Measuring methods. Standards. Calibration curve.

Lecture lll. Elaborate results. Statistical evaluation, errors in the analysis.

Lecture IV -V. Quantitative analysis - introduction. Acid-base titration, redox titration, gravimetry,
compleximetry, indicators.

LECTURE VI - IX. Spectroscopy. Spectroscopic methods in the environmental analysis. Absorbance,
Transmittance, Absorption Lows. Spectrophotometry UV-VIS.

Atomic Absorption Spectrometry.

LECTURE X -XI. Electroanalytical methods in the environmental analysis (potentiometry, conductometry)

LECTURE XII -XV. Chromatographic methods in the environmental analysis - introduction. Gas
chromatography, Liquid chromatography. Basic concepts and definitions. Equipment - the basic elements.

Assessment methods

Multimedia lecture.
Practical exercises

Lecture: grade

Workshop : tests, grade
Laboratory: projectwork - reports,
Laboratory: tests, grade
Discussion during the classes

Recommended
readings

1. F. W. Fifield, P. ). Haines., Environmental Analytical Chemistry, Oxford, United Kingdom, 2000
2. Daniel C. Harris, Quantitative Chemical Analysis, 2010
3., James Carr, Analytical Chemistry and Quantitative Analysis, 2010

Knowledge

Student has the knowledge about quantitative chemical analysis which is a key part of environmental
chemistry, since it provides the data that frame most environmental studies. He knows the basic analytical
methods used in the study and monitoring of the environment. He can predict the direction of the chemical
compounds change and assess the impact of these changes on the environment.

Skills

Student knows the good laboratory practice skills in the chemical and analytical laboratory. Independently he
performs designation of qualitative analysis (eg. he determines a chemical composition of environment). He
can develop and interpret the results of the chemical analysis.

Other social
competences

Students will practice to collaborate and solve problems in group using “problem based learning” methods.




Course title

ENVIRONMENTAL CHEMISTRY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible | \ia1g0rzata Gatczyniska E-mail address | \15/gorzata.Galczynska@zut.edu.pl
for the course to the person
Cour_se code (if WKSiR-1-29 ECTS points 6
applicable)
Semester winter/summer Language of english
instruction
Hours per week 4 ST [ 60
semester

Objectives of the
course

The overall goal of this course is to gain an understanding of the fundamental chemical processes that are
central to a range of important environmental problems and to utilize this knowledge in making critical
evaluations of these problems.

C1 An understanding of the chemistry of the stratospheric ozone layer and of the important ozone depletion
processes.

C2 An understanding of the chemistry of important tropospheric processes, including photochemical smog and
acid precipitation.

C3 An understanding of the basic physics of the greenhouse effect, the sources and sinks of the family of
greenhouse gases, and the implication for climate change.

C4 An understanding of the nature, reactivity, and environmental fates of toxic organic chemicals.
C5 An understanding of the chemistry of natural waters and of their pollution and purification.

Entry requirements

Basic knowledge of general, inorganic and organic chemistry

Course contents

Environmental sampling and statistics

Determination of water content in soil and soil pH

Short field trip. Determination of dissolved oxygen in water and pH water

Short field trip and water samples collection. Determination of nitrogen and phosphorus compounds in water

Determination of gas emissions

The chemistry of processes in the atmosphere (atmospheric gases, tropospheric and stratospheric chemistry,
greenhouse gases).

The chemistry of processes in the lithosphere (chemical composition, chemical weathering of rock - oxidation,
carbonation, hydrolysis, hydration).

The chemistry of processes in the hydrosphere (types and composition of natural waters, gases, organic matter
and metals in water).

Green chemistry

Assessment methods

Multimedia presentations

Discussion

Laboratory exercises

Interpretative analysis of the laboratory exercise results
Assessment of the participation in the discussion
Written test

Essay - Climate change mitigation

Reports of chemical analysis

Recommended
readings

1. Gary W vanLoon and Stephen ] Duffy, Environmental Chemistry, A global perspective (Third Edition)., Oxford
University Press, UK, 2010, Third Edition

2. Jorge G. Ibanez, Margarita Hernandez-Esparza, Carmen Doria-Serrano, Arturo Fregoso-Infante, Mono Mohan
Singh, Environmental Chemistry Fundamentals, Springer Science-Business Media, LLC., 2007

3. Peter O'Neill. 1998. Environmental Chemistry, 3rd Edition. CRC Press., Environmental Chemistry, CRC Press.,
1998, 3rd Edition

Knowledge

Student gains theoretical and practical knowledge related to the circulation of elements in nature and their
migration in the soil-water-air system

Skills

Student gains skills self-assessment of chemical composition in different elements of environmental. Moreover,
he/she can do chemical analysis of soil, water, and air in environmental laboratories.

Other social
competences

Student demonstrates understanding of phenomena occurring in the environmental. Student sees the need of
self-development and further education. Furthermore, every student organizes and leads researches in a team.
Students are responsible for ensured equipment.




Course title

ENVIRONMENTAL POLLUTION

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Joanna Podlasinska
to the person

Joanna.Podlasinska@zut.edu.pl

Course code (if

applicable) WKSIiR-1-30 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

Provide a comprehensive theoretical and practical knowledge of environmental pollution and the latest
information in this field.

Entry requirements

Basic knowledge of environment protection.

Course contents

The impact of major and minor pollutants on the environment
Samples preparation and investigation for water and soil pollution evaluation.

Samples preparation and investigation for water and soil pollution evaluation.

Pollution and pollutants.

The significance of pathways.

Changes in environment: environmental concentrations, physical effects, chemical changes in the air, changes
in rivers, lakes and estuaries, in the sea and on land.

Persistent bioaccumulative and toxic.

Pollution at home.

Pollution as an international problem.

Monitoring in Poland and other countries.

Assessment methods

Lecture / multi-media presentation

Discussion

Laboratory exercises

Interpretative analysis of the results

Project method / report

Conversational lecture

Performance in lectures and laboratories
Assessment of the participation in discusion
Continuous assessment of the laboratory work
Report evaluation

Recommended
readings

1. Hill M. K., Understanding Environmental Pollution: A Primer., Cambridge University Press,, 2004
2. Guderian R.,, Air pollution,, Springer-Verlag, Berlin, Heidelberg, New York, 1977
3. Holgate M.W, A perspective of environmental pollution, Cambridge University Press,, Cambridge, 1980

Knowledge

Student gains theoretical and practical knowledge about processes occurring in the environment influencing it's
condition as well as knows basic pollutants and processes of their changes in the environment.

Skills

Students understands that processes occurring in environment are observe as changes in biota condition as
well as at the environment. Studen is able to apply the proper method for observing the basic pollutants
migration and processes of their changes in the environment.

Other social
competences

Student demonstrates understanding the importance of pollutants migration and processes of their changes in
the environment. Sees the need of self-development and further education.




Course title

ERTRAGSBIOLOGIE DER KULTURPFLANZEN

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Course code (if WKSiR-1-45 ECTS points 5
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Die Studierenden verstehen die wichtige Rolle von Modellen des Pflanzenwachstums in vielen Disziplinen (z. B.
Agrarwissenschaften, Agrar6konomie, Biodkonomie, Erdsystemwissenschaften, Umweltphysik und
Meteorologie).

Die Studierenden kénnen die allgemeinen Konzepte spezifizieren, die derzeit zur Modellierung der Prozesse
verwendet werden, die das Pflanzenwachstum bestimmen

Entry requirements

Botanik, Pflanzenphysiologie

Course contents

Faktoren der Pflanzenproduktivitat und des Ertrags: genetisch - Arten-, Formen- und Varietatsvielfalt;
physiologisch - Wachstums- und Entwicklungsdynamik, photosynthetische Aktivitat und ihre Dauer,
Assimilationsoberflache, Resistenz gegen Stressfaktoren; Lebensraum und Agrotechnik - die Auswirkungen von
Lebensraumelementen und Agrotechnik auf die Produktion und Verteilung von Biomasse.

Auswirkungen o6kologischer Wechselwirkungen in der Agrophytozénose auf die Produktivitat von Kulturpflanzen.
Modellierung von Kulturpflanzen.

Der Einfluss ausgewahlter Elemente der Ertragsstruktur auf Ertragsgrofe und Ertragsqualitat fir einzelne
Nutzungsgruppen (Getreide, Hackfriichte, Leguminosen, Nutz-, Sonderkulturen)

Beurteilung der Qualitat von Saatgut und Setzlingen/ Stecklingen von Pflanzen in bestimmten Nutzungsgruppen
(Getreide, Hackfriichte, Leguminosen, Industrie-, Sonderkulturen)

Herkunft und Geschichte von Getreide, Hulsenfrichten, Kartoffeln etc.

Biologische Fortschritte aus historischer Perspektive und die Rolle neuer Sorten in der landwirtschaftlichen
Produktion

Nahrungsmittelproduktion weltweit. Richtungen der Veranderungen in der landwirtschaftlichen Produktion
Neue Trends in der Pflanzenzuchtung durch biologischen Fortschritt

Pflanzenwachstum und -entwicklung.

Produktivitat, Fruchtbarkeit und Ertrag.

Bodenmilieu, Fruchtbarkeit, pH-Wert und Pflanzenproduktivitat.

Akkumulationsdynamik von Biomasse und organischen Bestandteilen durch Kulturpflanzen, Quantitat versus
Qualitat der Kulturpflanzen. Verlust von Biomasse.

Assessment methods

Vorlesung

multimediale Prasentationen

Diskussion

Laboribungen

Bewertung der Hausaufgaben

Auswertung studentischer Prasentationen oder Projekte
schriftliche Prifung

Praktische Prifung

Recommended
readings

1. Keller, E. R., H. Hanus & K.-U. Heyland, Handbuch des Pflanzenbaus, Verlag Eugen Ulmer, Stuttgart, 1999
2. Heyland K-U. 1996., Landwirtschaftliches Lehrbuch. Allgemeiner Pflanzenbau, Ulmer Verlag, Stuttgart, 1996
3. Lieberei R., Reisdorff Ch., Nutzpflanzenkunde., Thieme, Stuttgart, 2007, 7. Auflage

Knowledge

Die Studierenden kénnen die Biologie des Ackerbaus beschreiben.

Die Studierenden verstehen und interpretieren die biologischen Bedingungen und ihre Wechselwirkung mit den
Elementen des Lebensraums und der Agrartechnik, die die Produktivitat und den Ertrag von Kulturpflanzen
pragen, richtig.

Skills

Die Studierenden lernen und Uben in den Vorlesungen und Ubungen kritisches und analytisches Denken,
verbessern ihre Fahigkeit, Wissen aus verschiedenen Disziplinen zu integrieren und sammeln Erfahrungen in
der Herangehensweise an komplexe wissenschaftliche Themen

Other social
competences

In der Vor- und Nachbereitung von Vorlesungen und Ubungen sowie in der Prufungsvorbereitung starken die
Studierenden ihre Organisationsfahigkeit, Selbststandigkeit, ihr Zeitmanagement und ihre Teamfahigkeit.




Course title EVOLUTION ON MOLECULAR LEVEL

Level of course first cycle

Teaching method laboratory class / lecture

Person responsible | pior Masoj¢ E-mail address | ot Masojc@zut.edu.pl

for the course to the person

Cour_se code (if WKSIR-1-31 ECTS points 3

applicable)

Semester winter/summer Language of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the Understanding of evolution theory on the molecular level

course

molecular biology

Entry requirements )
genetics

Construction of phylogenetic trees on the basis of marker and DNA sequence data
Theories on pre-biotic evolution

Concept of molecular clock

Molecular mechanisms underlying changes at the genome level

Mechanisms underlying evolution at the gene level

Course contents Examples of protein evolution

Exons and introns in evolution

Evolution written in the DNA sequence
Mitochondrial DNA to track human evolution

Chromosome Y DNA to track human evolution

laboratory
lecture

Assessment methods .
practical exam

written exam

1. D.J. Futuyma, Evolution, Sinauer Associates Inc., MA, USA, 2005

Recommended

readings 2. T. A. Brown, Genomes, Bios Scientific Publishers Ltd., 1999

Knowledge Students will know what is a molecular basis of evolutionary change in living organisms

Skills Students explain molecular mechanisms leading to evolutionary changes

Other social Student is aware of a complexity of the molecular mechanisms leading to evolutionary changes

competences




Course title

FLORAL DESIGN

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Salachna
to the person

Piotr.Salachna@zut.edu.pl

Course code (if

applicable) WKSIR-1-32 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Students will be able to define and describe the principles and elements of floral art, create different floral
designs and understand their relationship with interior decor. Hands-on laboratory experiences will allow
students to practice the floral arrangements.

Entry requirements

Basic knowledge of ornamental plants

Course contents

Techniques. Hand tied flower bouquet. Home decorations and table arrangements. Floral wedding designs.
Floral designs for funerals. Ikebana.

Principles of artistic floral design.

Composition. Color Theory.

Design Shapes. Tools and accessories.
Arrangement categories. Arrangement of lines.

Proportions. Structural designing.

Assessment methods

Lecture
Laboratory
project work/grade work

test
Recommended 1. Gregor L., Principles of floral design, Floral Designe Edition, Munster, Germany, 2005
readings
Knowledge Student has knowledge of the principles and elements of floral art.
Skills Student is able to create different floral designs

Other social
competences

The student is aware of the need of self-education and ready to work in team.




Course title

FRUIT-GROWING

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Chetpinski
to the person

Piotr.Chelpinski@zut.edu.pl

Course code (if

applicable) WKSIiR-1-33 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Getting to know the species and cultivars of fruit plants.Familiarization with the requirements and principles of
cultivation of various species of fruit plants Getting Acquainted with modern technology fruit crops. Acquainted
with modern models orchards and beries plantation and the functioning of modern fruit farms

Entry requirements

Knowledge of morphology, anatomy and systematics of plants, knowledge of the regulation of life processes of
plants, knowledge of pathogens on plants, basic physico-chemical properties of soils and fertilizers

Course contents

Pomology. Pomology Models orchards and beries plantation Location orchards and plantations. Choosing a
position, production rules. The assortment of species and functional characteristics of fruit (shape, size, color,
destiny fruit). Principles of operation of the farm orchard

T-A-1 Basics of regulating the growth and flowering and the protection of trees and shrubs.10 25 T-W-1
Requirements and cultivation of various species of trees and shrubs - the soil, mineral nutrition, irrigation.
Location orchards and plantations. Choosing a position. Rules of production 25 T-A-1 Tree protection against
external influences - hail, rain, birds.8 T-A-2 Pomology 7 T-W-1 Location orchards and plantations. Choosing a
position, production rules.

Assessment methods

Methods of feeding (lecture informative, conversational)

Activating methods (didactic discussion related to the lecture)
Methods exposing (figures, tables, photographs, collections of plants)
practical methods (display )

the Methods for evaluating (F - forming)

FS-1 test F S-2 recognition of plants

exam (summary form)

Recommended
readings

1..T. Wallace & R.G. W. Bush., Modern Commercial Fruit Growing., 2009
2. . Adams C. K., Principles of Horticulture., Butterworth-Heinemann, 2008

Knowledge

student has knowledge of species and cultivars of fruit and their requirements

Student has knowledge about cultivation and production organization in fruit-growing.He has knowledge of
species and varieties of fruit and their requirements

Student knows the modern technologies of cultivation of trees and bushes

Skills

The ability to identify species and varieties of fruit plants.
The ability of cultivation of fruit trees and bushes

The ability diagnostics hazards in the production process
student has the basic ability to manage production orchard

Other social
competences

student is versed in current trends and production technologies jn fruit-growing
student is aware of the production of high-quality fruit.
student is able to organize work in a team




Course title

FUNDAMENTALS OF GENETICS

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible | siqfan Stojatowski E-mail address | giefan Stojalowski@zut.edu.pl
for the course to the person

Course code (if WKSIR-1-34 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 3 ::,l:,;s;tp;r 30

Objectives of the
course

Skills in prediction of inheritance of different traits and recombination effects
Knowledge on basic methods applied in molecular genetics

Entry requirements

Basic knowledge on cytology (cell divisions) and mechanisms of sex reproduction

Course contents

Mitosis and meiosis - observation of microscopic slides

Karyotype analysis

Mendelian principles

Simple heredity and genetic hypotheses

Interactions between genes

Genes in populations

Molecular genetics and DNA sequencing

Isolation of DNA

Controll of DNA quality for further analyses

Preparation of PCR analysis

Electrophoresis of PCR products

Analysis of results of PCR-based markers

Introduction: subject of genetics, basic terms, cytologic background of inheritance
Principles of Mendelian genetics

Phenotypic effects of gene activity. Interactions between genes

Basic of population genetics

Genetic background of sex determination. Linkage of sex with phenotypic traits
Linkage of genes. Genetic maps of eucariots.

Genetic determination of quantitative traits

Introduction to molecular genetics

Assessment methods

Lecture

Laboratory

Workshop

Written exam (test)

Assessment of laboratory skills
Assessment of tasks during workshops

Recommended
readings

1. E.G. Gardner and D.P. Snustad, Principles of Genetics, John Willey & Sons, New York, 1984, 7th ed.

2. Ahmed Abouelmagd and Hussein M. Ageely, Basic Genetics: Textbook and Activities, Universal-Publishers,
Boca Raton, Florida USA, 2009

Knowledge

Student will know the universal mechanisms of inheritance

Skills

student will gain skills of prediction of results of genetic hybridization and recombination of the genes

Other social
competences

Student will know how to work in laboratory group and know
work safety regulation




Course title

FUNDAMENTALS OF SOIL SCIENCE WITH ELEMENTS OF SOIL CARTOGRAPHY

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible | yi5rek Podlasinski E-mail address | v5rek podiasinski@zut.edu.pl
for the course to the person

Course code (if WKSiR-1-35 ECTS points 4

applicable)

Semester winter/summer :':s"t?:?gsnﬁ english

Hours per week 3 ::,l:,;s;tp;r 30

Objectives of the
course

Provide a comprehensive theoretical and practical knowledge of soil science and soil cartography and the latest
information in this field.

Entry requirements

Basic knowledge of environment protection.

Course contents

Basic concepts of the soil chemical environment and the inherent chemical characteristics and their
reactions/interactions within the soil environment. Concepts include cation exchange capacity,
oxidation/reduction and pH as well as implications for management of soil chemistry with laboratory and field
techniques, fate and transport of chemicals in soils, and issues associated with salt affected soils.

The availability of nutrients under different scenarios as well as managing the availability of those nutrients in
considering acidifying and liming soils, nutrient sources and fertilizers. Sampling techniques with interpretation
of the results.

Methods, techniques and technologies used in soil science and soil cartography.
Practising description of soil genesis, classification and morphology.

Soil morphology.

Soil forming factors.

Soil genesis, soil classification.

Soil mapping.

Soil geomorphology.

An overview of basic physical properties of soil with an emphasis on how these properties influence soil-water
relationships, temperature, aeration and mechanical characteristics. Various aspects of soil and water
management that affect our ability to maintain a healthy environment while still relying on the soil for
production of food and fiber, water quality, and overall management of land resources. Erosion and
sedimentation, soil quality, water quality, policy and regulations, and a discussion of soil resources and
management associated with urban, forest, and agricultural land uses.

Assessment methods

Lecture / multi-media presentation

Discussion

Laboratory exercises

Interpretative analysis of the results

Project method / report

Conversational lecture

Performance in lectures and laboratories
Assessment of the participation in discusion
Continuous assessment of the laboratory work
Report evaluation

1. Buckman H.C.; Brady N.S., The nature and properties of sioils, The macmillan Company, London, 1960

5::3;:9":3“"&’ 2. Wild A., Soils and the environment: an introduction, Cambridge university press, Cambridge, 1995

3. Ross S., Soil processes. A systematic Approach, Routledge, New York, 1953

Student gains the knowledge of the soil genesis, classification and morphology, physics, chemistry, fertility,
Knowledge biology and land use.
Skills Student should be able to describe the changes in soil; methods, techniques and technologies used in soil

science and soil cartography. Provide some laboratory and field works.

Other social
competences

Student demonstrates understanding the importance of soils and processes of their creation as well as changes
in the environment. Sees the need of self-development and further education.




Course title

GENERAL CHEMISTRY

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible |\ aq0rzata Wiodarczyk E-mail address | \j51g0rzata. Wiodarczyk@zut.edu.pl
for the course to the person

Course code (if WKSiR-1-36 ECTS points 7.0

applicable)

Semester winter/summer :':s"t?:?gsnﬁ english

Hours per week 5 ::,':I;s;tp;r 75

Objectives of the
course

To familiarize students with the basic reactions and chemical phenomena.

To familiarize students with the properties of selected inorganic and organic compounds.

Students acquire the skills to work in a chemistry lab in terms of quantitative and qualitative analysis of the
chemical compounds.

Students acquire the skills to perform chemical calculations.

Students acquire the skills of interpretation and compilation of the chemical analysis.

Entry requirements

Basic knowledge of general chemistry and mathematics at the secondary level.

Course contents

Nomenclature of inorganic compounds. Structural and molecular formulas of basic inorganic compounds.

Writing and balancing chemical equations. Calculations from chemical equations.

Writing and balancing oxidation-reduction reactions.

Concentration of solutions. percentage concentration, molar concentration. Changing solution concentrations -
calculations.

Dissociation of acids, bases and salts . Soils hydrolysis - writing chemical equations.

Calculation of dissociation constant, degree of dissociation and pH solutions.

Buffers - pH calculations.

EHS. Learning principles in the chemical laboratory.

Basics of qualitative analysis. The analytic groups of cations and anions.

Identification of selected cations and anions. Basics of soils identification - performing chemical reactions.
Quantitative analysis: volumetric and instrumental methods, learning of pipetting and titration. Calculations
based on the classical and instrumental quantitative analysis.

The chemical identification of the functional groups.

Lecture I. Atom structure: definition, major subatomic particles (proton, neutron, electron). Orbitals, quantum
numbers, electron configuration.

Atomic number, mass number, isotopes.

Lecture Il -1ll. Periodic table of the elements.

Arrangement elements in periodic table (metals, nonmetals, metalloids).

Chemical bonding - Electronegativity, ionic bonding, covalent and polar covalent bonding, coordination bonding.
Metallic bonding.

Intermolecular interactions - Van der Waals forces, hydrogen bonding.

Lecture IV. Chemical reactions. Types of chemical reactions. Examples of combination, decomposition and
displacement reactions. Oxidaction - reduction reactions. Thermochemistry, entalphy, endothermic and
exothermic reactions.

Lecture V. Chemical reactions . Definition of mol. Writing and balancing chemical equations. Calculations from
chemical equations - examples.

Lecture VI. Rates of chemical reactions. Chemical Equilibrium. Le Chaterier's principle.

Lecture VII. Solutions - introduction. Solutes, solvents, solubility. Factors influencing solubility. Concentrations of
solutions - examples.

Lecture VIII - IX. The acid-base equilibriums of ionic compounds in solutions. Dissociation, dissociation constant,
degree of dissociation, Hydrolysis, Dissociation of water, pH. Buffers. - examples.

Lecture X - Introduction to the organic chemistry. The carbon atom, hybridization (sp3, sp2, sp). The types of
bondings in organic compounds (o, ). Isomerism in organic chemistry.

Lecture XI - XIl. Hydrocarbons - alkanes, alkenes, alkynes, cyclic hydrocarbons. Nomenclature, structure,
chemical properties.

lecture XllII - XIV. Selected single-functional organic compounds: alcohols, aldehydes, ketones, carboxylic acids,
amines. Nomenclature, structure, chemical properties.

Selected multifunctional organic compounds: amino acids, proteins, hydroxy acids, saccharides. Nomenclature,
structure, chemical properties.

Lecture XV. Aromatic hydrocarbons - introductions. Ring structure of benzene. Bonding in benzene. Structural
formulas for benzene. Nomenclature of benzene compounds. Chemical properties of benzene.

Assessment methods

Multimedia lecture

Practical exercises

Lecture: grade

Workshop : tests, grade
Laboratory: tests, grade
Laboratory: projectwork - reports
Discussion during the classes

Recommended
readings

1. Solomon Sally, Introduction to general, organic and biological chemistry, 1987
2. Miller Francis, Marion Chemistry Structure and dynamics., 1984




Knowledge

Student has the knowledge about chemical phenomena occurring in the environment and he can qualitatively
and quantitatively describe them by the means of the chemical reactions and stoichiometric calculations. He
knows the basic properties of the selected groups of inorganic and organic compounds. He can predict the
direction of the chemical compounds change and assess the impact of these changes on the environment.

Skills

Student knows the good laboratory practice skills in the chemical laboratory. Independently he performs
designation of qualitative and quantitative analysis (eg. he determines a chemical composition of a plant or
environment). He can develop and interpret the results of the chemical analysis.

Other social
competences

He can work in a team, think and act creatively in an entrepreneurial way.




Course title

GENETICALLY MODIFIED CROPS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address
to the person

Mitosz Smolik Milosz.Smolik@zut.edu.pl

Course code (if

applicable) WKSIR-1-37 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 1 Hours per 23
semester

Objectives of the
course

To ensure that students are informed of contemporary aspects of GMOs in
agriculture/horticulture/biotechnology.

Students are able investigate the presence of main genes construct (inserts) in selected plant material and to
evaluate their influence on environment including aspects of the safety issues.

Entry requirements

Strong background in plant genetics and basis in plant molecular biology.

Course contents

Samples used during the course.

Extraction and purification of DNA.

Qualitative detection of MON810 maize. Agarose gel electrophoresis.

Qualitative detection of Bt-176 maize. Agarose gel electrophoresis.

Qualitative detection of Roundup Ready® soybean by PCR. Agarose gel electrophoresis.
Results presentation.

Introduction to genetically modified crops.

Methods used in plant transgenesis.

Genes and strategies used in plant transformation.

Coexistence of genetically modified crops with conventional and organic agriculture. The EU's legislation and
policy on GMOs.

Assessment methods

Multimedia lecture
Laboratory

Report

Discussion, laboratory skills
Test

Recommended 1. Romeis, J., M. Meissle and F. Bigler, Transgenic crops expressing Bacillus thuringiensis toxins and biological
readings control, Nature Biotechnology, 2006, 24: 63-71

Student will know what kind of genes and methods have been used in genetically modifications of different
Knowledge crops
Skills Student will know how to provide test for GMO identification by PCR

Other social
competences

Student will know how important is work in the group. The student knows the advantages and risks by the
cultivation of GMOs




Course title

GENTECHNISCH VERANDERTE ORGANISMEN (GVO)

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address
to the person

Mitosz Smolik Milosz.Smolik@zut.edu.pl

Course code (if

applicable) WKSIR-1-44 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Sicherstellen, dass die Studenten Uber die aktuellen Aspekte von GVO in
Landwirtschaft/Gartenbau/Biotechnologie informiert sind

Die Studenten sind in der Lage, das Vorhandensein von Hauptgenkonstrukten (Inserts) in ausgewahltem
Pflanzenmaterial zu untersuchen und deren Einfluss auf die Umwelt unter Berlcksichtigung von
Sicherheitsaspekten zu bewerten

Entry requirements

Gute Kenntnisse der Pflanzengenetik und Grundlagen der Pflanzenmolekularbiologie

Course contents

Auswahl der Probenmaterialien und Probenvorbereitung

DNA-Extraktion. Strategien der Analytik und Spezifitat der nachgewiesenen Sequenzen.
Pflanzenspezifische PCR: Sojabohnen-Lectin und Mais-Zein. Agarose Gel Elektrophorese.

Nachweis des 35S-Promoters und des nos-Terminators. Agarose Gel Elektrophorese.

Nachweis von MON810-Mais, Bt-176-Mais und Roundup Ready® Sojabohnen. Agarose Gel Elektrophorese.
Auswertung und Dokumentation qualitativer PCR-Ergebnisse

EinfUhrung - Gentechnik in der Landwirtschaft (Agrogentechnik)

Gentechnische Methoden - friiher und heute. Einbau des Gens in die DNA pflanzlicher Zellen
Veranderung agronomischer Eigenschaften. Herbizidtoleranz. Schadlingsresistenz.

Koexistenz zwischen GVO, 6kologischer und konventioneller Anbau.

Assessment methods

Vorlesungen, multimediale Prasentationen
Bericht

Diskussions- und Laborkenntnisse

Test

Recommended
readings

1. Romeis, J., M. Meissle and F. Bigler, Transgenic crops expressing Bacillus thuringiensis toxins and biological
control, Nature Biotechnology, 2006, 24: 63-71

Knowledge

Die Studenten wissen, welche Art von Genen und Methoden bei der gentechnischen Veranderung
verschiedener Nutzpflanzen verwendet wurden

Skills

Die Studenten wissen, wie man einen Test zum GVO-Nachweis mittels PCR entwickeln

Other social
competences

Die Studenten wissen, wie wichtig die Arbeit in der Gruppe ist. Der Studenten kennen die Vorteile und Risiken
beim Anbau von GVOs




Course title

GEOGRAPHIC INFORMATION SYSTEMS FOR RENEWABLE ENERGY ANALYSIS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Marek Podlasinski
to the person

Marek.Podlasinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-38 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Developing of basis theoretical knowledge on geospatial subjects. Gaining a practical understanding of GIS
concepts, techniques and real world applications, understanding the technical language of GIS, gaining
practical experience using basic GIS tools

Entry requirements

Basic informatics knowledge

Course contents

Methods of data implementing and integrating in GIS: scanning, digitizing, georeferencing

Frequently used GIS analysis - reclassification, buffering, logic operations, map comparison, time series
analysis, landscape analysis, thematic mapping, etc.

GIS analysis and visualization methods in environmental sciences

GPS data and their use in GIS

Data sources for geospatial sciences

Cartographic base in GIS - projections, scale, coordinate systems, map types, visualization of geospatial data
Data models in GIS - vector and raster

GIS analysis and visualization methods in environmental sciences

Legal and copyright aspects of GIS practices

Assessment methods

lectures, mini projects, practical exercises
project work/grade work

1. Longley, P. M. Goodchild, D. Maguire and D. Rhind., Geographic Information Systems and Science, John Wiley

Recommended and Sons., 2007

readings 2. Eastman J.R, Idrisi TAiga. User’s Guide, Clarck Labs, 2011

K led Student has the knowledge about theoretical aspects of GIS, data models, basic analytic methods and
noyzecge procedures, data sources, geographic and cartographic background.

Skills Student has practical abilities of operations on different data types, basic geographic analysis, import/export

procedures and operations used commonly in environmental policies processes

Other social
competences

Student demonstrates understanding of importance of spatial analysis for ensuring environmental policies and
development of natural sciences




Course title

GEOGRAPHIC INFORMATION SYSTEMS IN ENVIRONMENT PROTECTION AND SPATIAL PLANNING

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Marek Podlasinski
to the person

Marek.Podlasinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-39 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Developing of basis theoretical knowledge on geospatial subjects. Gaining a practical understanding of GIS
concepts, techniques and real world applications, understanding the technical language of GIS, gaining
practical experience using basic GIS tools

Entry requirements

Basic informatics knowledge

Course contents

Methods of data implementing and integrating in GIS: scanning, digitizing, georeferencing

Frequently used GIS analysis - reclassification, buffering, logic operations, map comparison, time series
analysis, landscape analysis, thematic mapping, etc.

GIS analysis and visualization methods in environmental sciences

GPS data and their use in GIS

Data sources for geospatial sciences

Cartographic base in GIS - projections, scale, coordinate systems, map types, visualization of geospatial data
Data models in GIS - vector and raster

GIS analysis and visualization methods in environmental sciences

Legal and copyright aspects of GIS practices

Assessment methods

lectures, mini projects, practical exercises
project work/grade work

Recommended
readings

1. Longley, P. M. Goodchild, D. Maguire and D. Rhind., Geographic Information Systems and Science, John Wiley
and Sons., 2007

2. Eastman J.R, Idrisi TAiga. User’s Guide, Clarck Labs, 2011

Knowledge

Student has the knowledge about theoretical aspects of GIS, data models, basic analytic methods and
procedures, data sources, geographic and cartographic background.

Skills

Student has practical abilities of operations on different data types, basic geographic analysis, import/export
procedures and operations used commonly in environmental policies processes

Other social
competences

Student demonstrates understanding of importance of spatial analysis for ensuring environmental policies and
development of natural sciences




Course title

GROWING OF ALTERNATIVE PLANT SPECIES

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible | \j5-ek Bury E-mail address | \j5rek Bury@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-40 ECTS points 2
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 30
semester

Objectives of the
course

Students acquire detailed knowledge of the most important alternative plant species, the quality requirements
for their products and their production techniques, with a focus on arable crops in temperate climates

Entry requirements

Basic knowledge of botany, plant physiology and plant cultivation

Course contents

Botany (short characteristics), choice of varieties and methods of sowing, fertilization, indirect and direct
control of weeds and pests, establishment and management of stocks of the most important crops (industrial
crops and root crops).

Cultivation of alternative plants is intended for the cultivation technologies of plant species used for food
production and as raw materials for the cosmetics industry, e.g. Sugar Millet, Buckwheat, Quinoa, Amaranthus,
Oillein, Borage, Russian Dandelion, Camelina, Miracle Tree) Also Dyeing Plants (Madder, Resede, Waid). It is
reported on the economic importance, botany (short characteristics), site conditions (soil and climatic
conditions) and selected cultivation methods

Assessment methods

Lecture / multi-media presentations

Identification (detection) of individual plant species
Preparation of presentations / projects

Evaluation of presentations / Projects

1. Thomas McKeon, Douglas Hayes, David Hildebrand, Randall Weselake (eds.), Industrial Oil Crops, Academic
Press and AOCS Press, 2016, 1. edition, eBook ISBN: 9780128053850. pp. 474

2. A B Obilana, Sorghum - breeding and agronomy, ICRISAT, Hyderabad, Andra Pradesh, India, 2004

3. Sharma, M., Gupta, S. K., & Mondal, A. K., Sharma, M., Gupta, S. KProduction and Trade of Major World Qil
Crops. Technological Innovations in Major World Oil Crops,, Springer New York, New York, 2011, Volume 1,

Recommended 1-15., doi:10.1007/978-1-4614-0356-2_1

readings 4. Kauffman, C.S., and L.E. Weber, Grain amaranth, Timber Press, Portland, OR, 1990, p. 127-139., In: . Janick
and J.E. Simon (eds.), Advances in new crops.
5. Pavek, P.L.S, Plant Guide for buckwheat (Fagopyrum esculentum)., USDA-Natural Resources Conservation
Service,, Pullman Plant Materials Center. Pullman, WA., 2016
6. Team work, Energy from field energy crops - a handbook for energy producers, Jyvaskyla Innovation Oy,
JYVASKYLA, Finland, 2009, Handbook_for_energy_producers_www_version.pdf

Knowledge Thelstu.dent is aware of the impqrtance of altgrnative plant species in the economy. The student knows the
cultivation technique of alternative plant species

Skills The student is able to enumerate the principles and importance of the production of alternative crops and can

choose the appropriate method and technology of cultivation that guarantees the profitability of the production

Other social
competences

The student is aware of the importance and understanding of the agrotechnical aspects of engineering,
including its effects on the environment, and the associated decision-making responsibility




Course title

GRUNDLAGEN DER GENETIK

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Mitosz Smolik
to the person

Milosz.Smolik@zut.edu.pl

Course code (if

applicable) WKSiR-1-86 ECTS points 3

Semester winter/summer !.anguaqe of german
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Lernen Uber die Mechanismen der Vererbung von Merkmalen
Verstandnis der Grundlage fur die Existenz biologischer Variabilitat in lebenden Organismen

Entry requirements

Kenntnisse der grundlegenden Botanik, einschliellich der Zellteilung

Course contents

Die 1. Mendel’sche Regel (Uniformmitétsregel) - Ubungen.

Die 2. Mendel’sche Regel (Spaltungsregel). Die 3. Mendel’sche Regel und Anwendung der drei Mendel’schen
Regeln - Ubungen.

Nicht-allelische Effekte der Geninteraktion. Epistasie. Pleiotropie - Ubungen.
DNA-Extraktion.

Grundlagen und Anwendungen der Polymerase-Kettenreaktion.
Elektrophorese. Interpretation der Ergebnisse.

Aufbau der DNA. Chromosomen. Genom. Kariotype. Proteinbiosynthese. Zellteilung.

Die 1. Mendel’sche Regel (Uniformmitatsregel). Die 2. Mendel’sche Regel (Spaltungsregel). Die 3. Mendel'sche
Regel und Anwendung der drei Mendel’schen Regeln.

Rekombination von Genen und Merkmalen. Rekombinationsvarianten und ihre Bedeutung.
Nicht-allelische Effekte der Geninteraktion. Epistasie. Pleiotropie.

Geschlechtsgebundene Vererbung.

Mutationen.

DNA - die Saure, aus der die Gene sind. Molekulare Marker.

Assessment methods

Vorlesungen

Multimediale Prasentationen
Ubungen

Fahigkeit zur Aufgabenldsung
Beteiligung an Diskussionen
Test

1. Wilhelm Seyffert, Lehrbuch der Genetik, Spectrum Akademischer Verlag Gustav Fischer, 2003

Recommended

readings 2. Erwin Graf, Genetik Lernen an Stationen im Biologieunterricht - Ubungen, Auer, 2016

Knowledge Der Student kann die grundlegenden Mechanismen der Vererbung von Merkmalen bei Pflanzen beschreiben
Skills Der Student ist in der Lage, die Ergebnisse von Kreuzungen zu erklaren und die phanotypische Variation in

aufeinanderfolgenden Generationen von Hybriden zu interpretieren

Other social
competences

Der Student ist sich der Notwendigkeit bewusst, sein Wissen im Bereich der Genetik standig zu erweitern




Course title

GRUNDLAGEN PFLANZENBAU (ALLGEMEINER ACKERBAU)

Level of course

first cycle

Teaching method

auditory class / laboratory class / field classes / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Course code (if WKSiR-1-89 ECTS points 6
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 4 Hours per 65
semester

Objectives of the
course

Die Studierenden verstehen die Gesetzmafigkeiten der Ertragsbildung im Pflanzenbau und kennen die
standortékologischen und produktionstechnischen Faktoren sowie deren Einfluss auf die Ertragsbildung von
wichtigen landwirtschaftlich genutzten Kulturpflanzen.

Die Studierenden kénnen unterschiedliche Produktionsvoraussetzungen (Standort, Betriebsformen usw.) als
Grundlagen fir den Anbau von landwirtschatlichen Rohstoffen einordnen,

Die Studierenden sind in der Lage, die grundlegenden ProduktionsmalBnahmen und Verfahrensbereiche der
Pflanzenproduktion zu benennen (Bodenbearbeitung, Dingung, usw.),

Die Studierenden haben die Bedeutung und die Funktionen der unterschiedlichen ProduktionsmaBnahmen
verstanden, kdnnen beschreiben warum die MaBnahmen erforderlich sind und welche Wirkungen damit verfolgt
werden.

Entry requirements

Botanik, Pflanzenphysiologie

Course contents

Sammlung und Lagerung von Ernten

Okologische und produktionstechnische Auswirkungen von Vereinfachungen in der Landwirtschaft
Konservativer Anbau

Direktsaat und Direktsaat (No-Tillage)

Rotationsfunktionen

Gute landwirtschaftliche Praxis im Pflanzenschutz

Vorstellung und Vorfihrung (Zeigen an lebenden und trockenen Material) der wichtigen Pflanzenarten in der
Landwirtschaft

Vorstellung und Vorfiihrung der wichtigen (Un)krauterarten in der Landwirtschaft
Bildung, Planung und Beurteilung verschiedenen Fruchtfolgen auf einem Feld und in den Folgejahren

Planung und Evaluierung der Aussaat- und Erntetermine der wichtigsten Kulturarten

Methoden der Bodenbearbeitung (Pflug und pfluglose Bodenbearbeitung) fir Sommer und Winterarten,
einjahrigen und mehrjahrigen Pflanzenarten

Demonstration, Erkennung und Identifizierung der wichtigsten landwirtschaftlichen Pflanzenarten im Feld

Demonstration, Erkennung und Identifizierung der wichtigsten Unkrautarten in dem Feld

Demonstration und Bewertung der Arbeit landwirtschaftlicher Maschinen und Werkzeuge (Pflug, Grubber,
Eggen, Wellen, Aggregate) in der Landwirtschaftlichen Versuchsstation in Lipnik

Merkmale der Feldfruchtproduktion

Lebensraumerzeugende Faktoren

Die Bedeutung von Licht und Temperatur im Lebensraum

Die Bedeutung von Wasser, topografischen, biotischen und anthropogenen Faktoren im Lebensraum
Technik der Leistung und Bewertung des Pfligens

Kultivierungsbehandlungen

Aussaat von Feldfrichten

Mechanische und chemische Pflege von Ackerkulturen

Assessment methods

Vorlesung (problemowy, konwersatoryjny)
multimediale Prasentationen

Diskussion

Opis (Beschreibung)

pokaz

Schriftliches Examen

Vorbereitung des Projekten

Test

Diskussion

Recommended
readings

1. Heyland K-U., Landwirtschaftliches Lehrbuch. Allgemeiner Pflanzenbau, Ulmer Verlag, Stuttgart, 1996

2. Keller, E. R., H. Hanus & K.-U. Heyland, Handbuch des Pflanzenbaus, Verlag Eugen Ulmer, Stuttgart., 1999

3. Diepenbrock W., Fischbeck G., Heyland K-U., Knauer N., Spezieller Pflanzenbau, Eugen Ulmer Verlag,
Stuttgart., 1999

4. Lieberei R., Reisdorff Ch., Nutzpflanzenkunde, Thieme Stuttgart, Stuttgart, 2007, 7. Aufl.




Nach der Teilnahme an den Modulveranstaltungen kénnen die Studierenden die Grundlagen des Acker- und
Pflanzenbaus beschreiben.

Knowledge Die Studierende kénnen unterschiedliche Produktionsvoraussetzungen (Standort, Betriebsformen usw.) als
Grundlagen fur den Anbau von landwirtschaftlichen Rohstoffen einordnen
Skills Die / der Studierende verfugt Uber die Fahigkeit, die Grundlagen der Agronomie und des Pflanzenbaus zu

beherrschen, und der Student verflgt Uber die Fahigkeit, diese zu erkennen

Other social
competences

Die Studierenden demonstrieren ein Verstandnis flr die in der Natur vorkommenden physikalischen
Phanomene. Der Student ist sich der Notwendigkeit der Selbsterziehung bewusst.




Course title

INTEGRATED WEED CONTROL METHODS

Level of course

first cycle

Teaching method

auditory class / lecture

E-mail address

Person responsible | \j5-ek Bury Marek.Bury@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-41 ECTS points 2
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 30
semester

Objectives of the
course

recognition of the role of weeds and their importance in agrocenosis and selection of appropriate methods to
reduce weed infestation

Entry requirements

Botany, plant nutrition, plant cultivation and plant physiology, soil science

Course contents

The role of herbicides in controlling weed infestation of crops. Herbicide application technology - threats to the
user, the environment and weed control resulting from improper application

Weeds and their importance in agrocenoses in terms of biodiversity and combating them. Influence of habitat
and agrotechnical factors on the condition and degree of weed infestation of agricultural plants. Prevention of
weed infestation and review of modern methods of weed control

Assessment methods

Lectures

multi media presentations

Written work / project work (presentation)
Evaluation of presentation / project

Recommended
readings

1. Team work Susan Jellis (ed.), Encyclopaedia of arable weeds, Folia Partners Ltd, Warwickshire, 2018,
ahdb.org.uk/knowledge-library/encyclopaedia-of-arable-weeds

2. Clarence J. Swanton, Kris J. Mahoney, Kevin Chandler, and Robert H. Gulden, Integrated Weed Management:
Knowledge-Based Weed Management Systems, Weed Science Society of America, 2008, Source: Weed Science,
56(1):168-172.

3. Timothy J. Krupnik, Kamrun Naher, Shafiq Islam, Md. Arshadul Hoque, Apurba Roy, Virender Kumar, Israil
Hossain, Khaled Hossain, Sumona Shahrin, Mahesh Kumar Gathala, Anil Shrestha and Sheikh Md. Nazim Uddin,
INTEGRATED WEED MANAGEMENT: Experiential learning modules - Book 2., CIMMYT- Bangladesh, Gulshan,
Dhaka, 2016, Cereal Systems Initiative for South Asia

4. SS Rana and MC Rana, Principles and Practices of Weed Management, Department of Agronomy, College of
Agriculture, CSK Himachal Pradesh Krishi Vishvavidyalaya,, Palampur, India, 2016

Knowledge

Student identifies and characterises the most important weed species on fields. Student proposes appropriate
for different groups of weeds methods of integrated control

Skills

Student can choose the appropriate methods of weed control and formulate recommend of integrated method
for specific groups of weeds

Other social
competences

Student is aware of the need for education and self-improvement in the use of new technologies in weed
control




Course title

LANDSCAPE DESIGN

Level of course

first cycle

Teaching method

project / lecture

Person responsible Magdalena Rzeszotarska-Patka E-mail address |Magdalena.Rzeszotarska-Palka@zut.edu.pl
for the course to the person
Cour_se code (if WKSiR-1-42 ECTS points 6
applicable)
Semester summer Language of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Acquires extended knowledge in the field of shaping various landscape architecture objects, both in urban and
open landscapes.

Acquires knowledge of basic methods, techniques, tools and materials used in designs of complex landscape
architecture objects.

Acquires the skills required to develop a comprehensive design for a complex landscape architecture object,
taking into account detailed structural and material solutions, as well as the appropriate selection of vegetation.

Acquires the knowledge and skills in the field of using plants in landscape architecture designs.

Entry requirements

Basic knowledge of the principles of landscape design

Course contents

Main stages and methodology of the land development project

Development of land inventory, landscape analysis and valorisation

Development of preliminary design guidelines

Mid-semester review in the inventory phase and preliminary design guidelines

Development of a detailed land development project

Mid-semester review in the detailed design phase

Selection of trees and shrubs in terms of habitat, composition and their applicability for the design task
Selection of decorative plants in terms of their composition and habitat for the design task

Selection of appropriate material and construction solutions for the respective elements of the design task
Preparation to present the project on boards and in the form of a multimedia presentation

Stages and methodology of project development

The appropriate selection of vegetation for the deisgn task

The appropriate selection of detailed structural and material solutions for the design task

Assessment methods

Information lecture illustrated with the use of multimedia techniques
Activating methods: the method of cases, situational method

Project (design) method, case study

Continuous assessment

Intermediate presentations: mid-semster review

Final evaluation of individual project

Recommended
readings

1. Vidella A.S., The sourcebook of contemporary landscape design, Collins Design, New York, 2008

2. Waterman T., The Fundamentals of Landscape Architecture, Bloomsbury Publishinh PLC, Londyn, 2015
3. Landscape Architecture, magazine, Wroctaw

4. Braham R., First lessons in dendrology, Kendall Hunt Publishing, 2012

Knowledge

Acquires extended knowledge in the field of shaping various landscape architecture objects, both in urban and
open landscapes. Acquires knowledge of basic methods, techniques, tools and materials used in designs of
complex landscape architecture objects.

Skills

Acquires the skills required to develop a comprehensive design for a complex landscape architecture object,
taking into account detailed structural and material solutions, as well as the appropriate selection of vegetation.

Other social
competences

Correctly identifies and solves problems that arise during the development of a design task. Is able to
cooperate within the project team. Analyzes the design task in its numerous aspects and formulates the right
solutions.




Course title

LIFE CYCLE ASSESMENT

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Matgorzata Gatczynska
to the person

Malgorzata.Galczynska@zut.edu.pl

Course code (if

applicable) WKSIR-1-43 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

The goals of the course are:

1) to introduce students to the fundamental concepts related to interaction of industrial and
environmental/ecological systems, sustainability challenges facing the current generation, and systems-based
approaches required to create sustainable solutions for society,

2) to understanding the concepts and the scientific method as it applies to a systems-based, trans-
disciplinary approach to sustainability,

3) to preparation to identify problems in sustainability and formulate appropriate solutions based on
scientific research, applied science, social and economic issues

The workshop will focus on use basic analyst’s competence in Life Cycle Assessment (LCA).

Entry requirements

Basic knowledge of general chemistry
Basic knowledge of environmental chemistry

Course contents

LCA software tools and databases.

Critical review of an LCA study.

Application areas of LCA and limitations.

Presentation - LCA in relation to other environmental systems analysis tools for the selected example.

LCA in relation to other environmental systems analysis tools.

Methodology for the different phases of an LCA (goal definition and scoping, inventory analysis, impact
assessment and interpretation).

Methodology for simplified LCA.
Multiple choice test

Assessment methods

Multimedia presentations

Discuss possible applications and limitiations of LCA

Computer labs

Reports of LCA analysis

Presentation - LCA in relation to other environmental systems analysis tools for the selected example.
Assessment of the homework assignments

Multiple choice test

Recommended
readings

1. Curran, M. A., Life Cycle Assessment Student Handbook, 2015

Knowledge

Student gains theoretical and practical knowledge related to LCA in relation to other environmental systems
analysis tools and related to the different phases of an LCA

Skills

Student gains skills self-assessment of LCA method and describes LCA in relation to other environmental
systems analysis tools for the selected example.

Other social
competences

Student demonstrates understanding of LCA method. Student sees the need of self-development and further
education. Furthermore, every student organizes and leads researches in a team.




Course title

MATHS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible | Ariadiusz Telesinski E-mail address | Ariadiusz. Telesinski@zut.edu.pl
for the course to the person

Course code (if WKSIR-1-46 ECTS points 4

applicable)

Semester winter/summer :':S"tg:?ggnof english

Hours per week 3 ::,':‘:;tp;r 45

Objectives of the
course

The aim of the course is to acquaint the student with the basic methods of linear algebra and mathematical
analysis appearing in the sciences of life. After the course the student should demonstrate: knowledge of basic
operations on matrices, the ability to solve systems of equations for calculating the limits of sequences and
functions, examination of a function and the calculation of basic integrals

Entry requirements

Basic mathematical knowledge

Course contents

Linear equations. Solving linear equations (Gauss-Jordan algorithm)

Matrices. Equality of matrices. Addition of matrices. Scalar multiple of a matrix. Matrix product. Linear
transformations. The identity matrix. Non-singular matrix. Symmetric and skew-symmetric matrix

Determinants. Minors. Cramer’s rule

Complex numbers. Geometric representation of complex numbers. Complex conjugate. Modulus of a complex
number. Ratio formulae. Argument of a complex number. De Moivre’s theorem

Function limits and continuity. Operations on limits. Rational functions. Monotone functions
Derivatives of functions of one real variable. L'Hopital’s rule. Function extremes. Study of function
Integrals. Indefinite integrals. Riemann's integrals

Complex numbers (basic algebraic properties, geometric interpretation of complex numbers)

Elements of linear algebra (addition, multiplication, and matrix inversion, solving systems of linear
equations)

The definition of numerical sequence of numbers, basic operations on strings, over the border, series of
numbers

Continuity and derivative functions, properties and its use of derivative
Extremes function, the study of a function
Indefinite and closed integrals

Assessment methods

Lectures

Workshops

Self solving mathematics tasks

Evaluation of self solving mathematics tasks
Test

Recommended
readings

1. Williams G., Linear algebra with applications, 2014
2. Malik S.C., Arora S, Mathematical analysis, 2010

Knowledge

Student has knowleadge about basics of linear algebra and analysis of one real variable functions

Skills

Student can solve mathematics tasks

Other social
competences

Student is aware of the importance of mathematics in life sciences




Course title

MEDICINAL AND AROMATIC PLANTS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible |;milg Bojko E-mail address kamila-bojko@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-47 ECTS points 4
applicable)
Semester winter/summer Language of english
instruction
Hours per week 3 ST [ 45
semester

Objectives of the
course

Providing knowledge of types of herbal materials and their nomenclature

Providing knowledge of the major species of medicinal and aromatic herbs - their cultivation methods and
properties

Entry requirements

Basic knowledge of agriculture/horticulture

Course contents

Detailed characterisation of the main medicinal and aromatic plant species:

Arnica montana L., Ocimum basilicum L., Sambucus nigra L., Artemisia dracunculus L., Satureja hortensis L.,
Hypericum perforatum L., Echinacea purpurea (L.) Moench.

Detailed characterisation of the main medicinal and aromatic plant species: Valeriana officinalis L., Lavandula
angustifolia Mill., Origanum vulgare L., Levisticum officinale W.D.J. Koch, Origanum majorana L., Melissa
officinalis L.

Detailed characterisation of the main medicinal and aromatic plant species: Mentha x piperita L., Calendula
officinalis L., Digitalis lanata Ehrh., Silybum marianum (L.) Gaertn., Capsicum annuum L., Atropa belladonna L.
Detailed characterisation of the main medicinal and aromatic plant species: Urtica dioica L., Althaea officinalis
L., Rosa canina L., Chamomilla recutita (L.) Rauschert., Salvia officinalis L.

Detailed characterisation of the main medicinal and aromatic plant species: Thymus vulgaris L., Tanacetum
parthenium (L.) Sch. Bip., Hyssopus officinalis L., Taraxacum officinale Web., Oenothera biennis L.

The history and importance of herbal plant cultivation

Types of herbal materials and their nomenclature

Biologically active compounds of medicinal and aromatic plants

Principles of herbal plant cultivation methods

General principles of collecting herbal plants from their native habitats

Assessment methods

Lecture / multi-media presentation

Project method

Demonstration - Presentation of raw plant materials (fresh or dried)
Performance in lectures and workshops

Assessment of homework assignments

Assessment of project work

Written exam

1. Brill S., Dean E., Identifying and harvesting. Edible and medicinal plants, Happer, New York, 1994

Recommended
readings 2. Peter K.V., Handbook of herbs and spices. Vol. 1 & 2, CRS Press, Cambridge, England, 2001
Student has basic knowledge of herbalism - types of herbal materials, their nomenclature and biological activity
Knowledge Student has knowledge of the major species of medicinal and aromatic herbs - their cultivation methods and
properties
Skills Student has skills to recognize the main medicinal and aromatic plants and describe their properties

Other social
competences

Student is aware of the importance of herbs in medicine as well as in the human diet




Course title

MICROBIOLOGY

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Krystyna Cybulska
ysty y to the person

Krystyna.Cybulska@zut.edu.pl

Course code (if

applicable) WKSIR-1-49 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

The aim of the course is to familiarize students with various environmental microorganisms and their role in
terrestrial and aquatic ecosystems. Environmental biotechnology (e.g. biodegradation of contaminants from
various matrices of the environment, restoration of degraded soils, production of biologicals, recycling of waste)
uses the natural activity of bacteria and fungi. Therefore, the aim of the course is to acquaint students with
issues related to the environment, using micro-organisms to eliminate impurities on an industrial scale.

Entry requirements

Basic biology

Course contents

Fieldwork: Trip to the plants using biotechnology (e.g. biological sewage treatment plant, composting facility,
biogas plant)

Topics of Laboratories: Soil bacteria and fungi - microscopic observations and tests

on selected enzymatic activities. Sludge from the sewage treatment plants - microscopic observations of
bacteria and protozoa, biochemical processes. Lactic acid and alcohol fermentation - study of the processes.
Topics of lectures: Microorganisms of the environment (soil and water), the characteristics of taxonomic groups
and their spread in nature. Fundamentals of physiology and biochemistry of the bacterial cell. The impact of
environmental and anthropogenic factors on the formation of unit of soil microorganisms. Interactions between
soil organisms. The role of microorganisms in ecosystems. Environmental biotechnology processes used in
biotechnology, fundamentals of Applied Microbiology. The use of microorganisms in environmental protection.
Biological sewage treatment plants. Bioremediation of soils on degraded areas. Bacteria and fungi in organic
farming. Lactic acid and alcohol fermentation in various industries. Microorganisms as a source of renewable
energy.

Assessment methods

Multimedia presentations
Laboratory exercises
Discussion

Pass laboratory conspects
Tests

Recommended
readings

1. Lawrence K. Wang, Volodymyr Ivanov, Joo-Hwa Tay, Environmental Biotechnology - online, Springer Link,
Humana Press, http://link.springer.com/book/10.1007%2F978-1-60327-140-0, 2010

2. Slonczewski Joan, Microbiology: an evolving science, W.W. Norton, New York; London, 2011
3. Bitton Gabriel, Wastewater microbiology, Hoboken: Wiley-Blackwell, 2011
4. Moo-Young, Murray - Red., Comprehensive biotechnology 1-6, Elsevier, Amsterdam, 2011

Knowledge

The student knows the structure of soil microorganisms and can
discuss their metabolism, environmental activity

Skills

Student uses basic microbial concepts and is able to do
easy tasks, labor exercises

Other social
competences

The student is able to work in a team and demonstrate the ability to the development of their creative potential




Course title

MOLECULAR BIOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Masoj¢
to the person

Piotr.Masojc@zut.edu.pl

Course code (if

WKSIR-1-50 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Understanding of basic molecular mechanisms underlying organisation and regulation of the transfer of
genomic information

Entry requirements

basic genetics
basic biochemistry

Course contents

methods of DNA and RNA isolation
polymerase chain reaction (PCR)
electrophoresis of DNA

electrophoresis of proteins

use of restriction enzymes

Southern transfer

test

Organization of genes and gene networks in genomes of Prokaryota and Eukaryota
Molecular mechanisms of replication
Molecular mechanisms of transcription
Molecular mechanisms of translation
Molecular mechanisms of recombination
Molecular mechanisms of DNA repair
Regulation of gene expression

Molecular mechanisms of morphogenesis
Molecular mechanisms of sex determination
Epigenetic mechanisms

Molecular mechanisms of immune system
Molecular mechanisms of cancer

Basic methods of molecular biology

Assessment methods

Lecture
laboratory
test

Recommended
readings

1. L.A. Allison, Fundamental Molecular Biology, Blackwell Publishing Ltd, Oxford, 2007, First Edition

Knowledge

Understanding of molecular mechanisms of genome functioning

Skills

Ability to differentiate basic processes ongoing in a living cell

Other social
competences

Teaching and explaining of basic molecular processes ongoing in cells of living organisms




Course title

MOLECULAR DIAGNOSTICS OF CULTIVATED PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Pawet Milczarski
to the person

Pawel.Milczarski@zut.edu.pl

Course code (if

applicable) WKSIR-1-51 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Knowledge on the methods of identification plants genotypes on a molecular level.

Entry requirements

Basic of genetics, molecular biology and plant breednig

Course contents

Planning of experiments, preparation of the necessary equipment, the development of protocols and design of
primers for PCR.

Isolation, purification and quantification of plant DNA.

Methods of generating DNA markers (ISSR, SSR, AFLP, STS,CAPS). Comparing the conditions of separation and
detection methods.

Choice of molecular markers method for cultivar identification.

Protection of property rights to the varieties using marker techniques

Methods of detecting DNA and protein variation by molecular markers in plants.
An overview of the most important techniques for generating molecular markers.
The possibility of using molecular techniques in the diagnosis of plants.
Applications of DNA Fingerprinting in Plant Sciences.

Assessment methods

lecture
laboratory
practical exercise

written exam

Recommended 1. Weising K., Nybom H., Wolf K., Kahl G, DNA Fingerprinting in Plants: Principles, Methods and Aplications, CRC
readings Press Taylor and Francis Group, Boka Raton, 2005, I

Knowledge Student will know the most useful techniques of molecular marker identification

Skills Students will know how to conduct experiment for identifcation diagnostic problem.

Other social
competences

Student will know how to work in laboratory group and know work safety regulation.




Course title

MOLECULAR GENETICS OF PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Piotr Masoj¢
to the person

Piotr.Masojc@zut.edu.pl

Course code (if

WKSIR-1-52 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Knowledge on the using of modern molecu
important traits.

ar tools in identifying of valuable DNA polymorphisms affecting

Entry requirements

Basic of genetics, molecular biology and plant breednig

Course contents

Design of experiments, required equipment and computer programs. Safety regulation.

Isolation, purification and quantification of plant DNA and RNA.

Methods of generating DNA markers using PCR technology. Amplification, separation and detection.
Molecular markers methods in fingerprinting of cultivar plants

Generation of markers useful to construct genetic maps. Principles of construction of genetic maps.
Methods of identification and location of the QTL.

Association Mapping - data entry and analysis.

Characteristics of functional markers, rules for their preparation and use.

Introduction to genetics of plants

DNA sequencing technology, NGS platform.

Techniques of generating molecular markers.

Plant materials necessary for search of molecular markers.

Methods of DNA fingerprinting.

Construction of phylogenetic trees.

Construction of genetic maps, QTL identification.

Methods of detecting molecular marker - phenotypic trait association.

Development of functional marker (FM)

Selection using molecular markers.

Molecular breeding for a given trait using functional markers

Assessment methods

lecture
laboratory
practical exercise

written exam

Recommended
readings

1. Weising K., Nybom H., Wolf K., Kahl G, DNA Fingerprinting in Plants: Principles, Methods and Aplications, CRC
Press Taylor and Francis Group, Boka Raton, 2005, I

Knowledge

Student will gain knowledge of DNA analysis for identyfication of genetic variation in plants.

Skills

Students will know how to apply DNA technology in selection and practical breeding.

Other social
competences

Student will know how to work in laboratory group and know work safety regulation.




Course title

NANOBIOTECHNOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Danuta Kulpa
to the person

Danuta.Kulpa@zut.edu.pl

Cour_se code (if WKSiR-1-83 ECTS points 6

applicable)

Semester winter/summer !.anguaqe of english
instruction

Hours per week 4 Hours per 60
semester

Objectives of the
course

After completing the course, students will know the basic types of nanoparticles, methods of their production
and application in various industries, with particular emphasis on biotechnology.

Entry requirements

Knowledge of plant anatomy and physiology would be useful.

Course contents

Establishment of shoot and suspension cultures on media with the addition of several concentrations of metal
nanoparticles.

Analysis of morphological features of plants. Preparation of extracts and spectrophotometric analysis of the
content of selected metabolites. Discussion of the obtained results, prepared presentations and publications.
Induction of mutations in plants in vitro cultures using silver nanoparticles at different concentrations -
preparation of substrates and solutions of nano-silver to set up the experiment

Application of silver nanoparticles and selection of their appropriate concentration for in vitro disinfection of
plant material.

Analysis of silver nanoparticle-induced phenotypic changes in plants propagated in vitro and selection of an
effective dose of silver nanoparticles

Nanoproducts - production, testing, use.

The reaction of plants to nanoparticles. Toxicity of nanoparticles to plants, biochemical m1. The reaction of
plants to nanoparticles. Toxicity of nanoparticles to plants, biochemical markers of plant stress reactions
following the action of nanoparticles. 2harkers of plant stress reactions following the action of nanoparticles.
Methods of determining the appropriate concentration of nanoparticles and exposure time in inducing stress in
plants. The use of silver and gold nanoparticles for induction of somatic and genetic mutations in in vitro
cultures.

Application of nanoparticles in the production of metabolites in in vitro cultures. The use of nanoparticles of
silver and gold in plant disinfection and limiting the development of infections in in vitro cultures.

Assessment methods

Lecture/multi-media presentation.
Project method.

Demonstration.

project work

essays

Recommended
readings

1. Panpatte, D. G., & Jhala, Y. K., Nanotechnology for agriculture: Crop production & protection. Nanotechnology
for agriculture: Crop production & protection, 2019, doi:10.1007/978-981-32-9374-8

Knowledge

The student learns the basic information on the use of nanotechnology in plant biotechnology.

Skills

The student is able to analyze and draw correct conclusions from the results of the conducted research.

Other social
competences

The student is aware of the possibility of using nanoparticles in plant biotechnology




Course title

NATURAL ANTIOXIDANTS IN HORTICULTURAL CROPS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Arkadiusz Telesinski
to the person

Arkadiusz.Telesinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-53 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

After finishing the course students should have ability to describe reactive oxygen species, their formation and
effect on cells. Students should have knowledge about structure and properties of low-molecular antioxidant
compounds. Furthermore they should be able to choose horticulture crops, which have high concentration of
antioxidants.

Entry requirements

Basic knowledge about vegetables, fruits and herbs; principles of botany, plant physiology and biochemistry.

Course contents

Datermination of flavonoids
Determination of plyphenols
Determination of L-ascorbic acid
Determination of antioxidant activity

Determination of antioxidant capacity

Production of reactive oxygen species in environment and organisms. Effect of reactive oxygen species on
organisms, oxidative stress, hipermetabolism, organism ageing.

Methods of determination of reactive oxygen species, oxidative stress and antioxidants. Characteristics of low-
molecular antioxidants: tocopherols, polyphenols, glutathione, ascorbic acid and others.

Fruits, vegetables and herbs containing high concentration of antioxidants and their functions in dietetics and
pharmacy.

Assessment methods

Lectures

Laboratories

Pass laboratory outlines
Tests

Recommended
readings

1. Kaeney J.F.Jr. [eds.]., Oxidative stress and vascular disease, Kluwer Academic Press, 2001

2. Packer L., Ong A.S.H. [eds.]., Biological oxidants and antioxidants: molecular mechanisms and health effects.,
FSTA Direct, 1998

Knowledge

Student has knowledge about reactive oxygen species and antioxidants

Skills

Student can determine antioxidants in plant material

Other social
competences

Student can work in the team




Course title

NON-AGRICULTURAL SOURCES OF BIOMASS

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Grzegorz.Jarnuszewski@zut.edu.pl
to the person

Grzegorz Jarnuszewski

Course code (if

applicable) WKSIR-1-54 ECTS points 1

Semester winter/summer !.anguaqe of english
instruction

Hours per week 0 Hours per 12
semester

Objectives of the
course

Student has knowledge of waste management and the use of post-production and waste biomass Student can
recognize and select apply technology of biomass for energy purposes Student is aware of further training and
the need constantly expand knowledge on the use post-production and waste biomass.

Entry requirements

Basic knowledge of waste management methods of their management and disposal with the possibility of
energy recovery.

Course contents

Physico-chemical properties and morphological composition of selected wastes as a criterion of their usefulness
for combustion

Practical presentation of waste processing technology (ZPOiPPA NewCo).
Characterization, division and origin of wood waste, furniture, sewage sludge, food and pulp and paper industry.

Methods of using biomass from waste from non-agricultural activities.

Assessment methods

Lectures/Multimedia presentations
Laboratories/demonstration, synopsis
elaboration

test

Recommended
readings

1. Khanal S.K., Surampalli R.Y., Zhang T.C., Lamsal B.P., Tyagi R.D., Kao C.M., Bioenergy and biofuela from
biowastes and biomas, American Society of Civil Engineers, Reston, Virginia, 2010

2. Dahiya A., Bioenergy: biomass to biofuels, Elsevier, 2015, ISBN: 978-0-12-407909-0

Knowledge

Student has knowledge of waste management and the use of post-production and waste biomass.

Skills

Student can recognize and select apply technology of biomass for energy purposes.

Other social
competences

Student is aware of further training and the need constantly expand knowledge on the use post-production and
waste biomass.




Course title

NUTZPFLANZEN DER TROPEN UND SUBTROPEN

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible

E-mail address

Marek Bur Marek.Bury@zut.edu.pl
for the course Y to the person Y@ P
Course code (if WKSiR-1-55 ECTS points 3
applicable)
Semester winter/summer !.anguaqe of german
instruction
Hours per week 2 Hours per 30
semester

Objectives of the
course

Die Studierenden erwerben detaillierte Kenntnisse Gber die bedeutendsten Nutzpflanzenarten, die
Qualitatsanforderungen an ihre Produkte und ihre pflanzenbauliche Produktionstechnik, schwerpunktmaRig fur
ackerbaulich genutzte Arten in tropischen und subtropischen Klimazonen

Entry requirements

Grundlegende Kenntnisse in Botanik, Pflanzenphysiologie und Pflanzenbau

Course contents

Die kurze Charakteristik und Botanik und die allgemeine Vorstellung von Pflanzen, die aus tropischen Lander
stammen (Mais, Sorghumhirse, Amaranthus, Sonnenblume, Kartoffeln, Hanf) oder in Tropen und Subtropen
angebaut sind (Reis, Quinoa, Baumwolle, Manihot, Olpalme, Zuckerrohr u.a.)

Der Inhalt umfasst wirtschaftliche Bedeutung, Standortbedingungen (Boden- und Klimaverhaltnisse) und die
allgemeine Anbauverfahren von Pflanzen, die aus tropischen Lander stammen und in Europa angebaut sind
(Mais, Sorghumhirse, Amaranthus, Sonnenblume, Kartoffeln, Hanf) und von durch den Studierenden gewahlten
Arten berichtet, die in Tropen und Subtropen angebaut sind. Als Beispiel kann hier Anbau von Reis, Quinoa,
Baumwolle, Manihot, Olpalme, Kaffee, Kakao, Tee u.a. genannt werden

Assessment methods

Vorlesung / Multi-media Prasentationen
Erkennung von einzelnen Arten
Vorbereitung von Prasentation / Projektes
Beurteilung von Prasentation / Projektes

Recommended
readings

1. Franke G, Nutzpflanzen der Tropen und Subtropen, Hirzel, Leipzig, 1982, 4. Aufl.
2. Rehm, S. & G. Espig, Die Kulturpflanzen der Tropen und Subtropen, Verlag Eugen Ulmer, Stuttgart, 1984

3. Bartels A., Farbatlas Tropenpflanzen: Zier- und Nutzpflanzen, Verlag Eugen Ulmer, Stuttgart, 1989

4. Jenuwein H, Avocado bis Zuckerrohr: tropische Nutzpflanzen selber ziehen, Verlag Eugen Ulmer, Stuttgart,
1986

5. Caesar K., Einfihrung in den tropischen und subtropischen Pflanzenbau, DLG-Verlag, Frankfurt/Main, 1986

Knowledge

Der Student hat Kenntnis von der Bedeutung von Nutzpflanzen der Tropen und Subtropen in der Weltwirtschaft
und in der Wirtschaft Europas (Polens), beschreibt die in Europa angebauten tropischen Pflanzenarten

Skills

Der Student ist in der Lage, die Grundsatze und die Bedeutung
der Produktion von Nutzpflanzenarten der Tropen und Subtropen aufzuzahlen und kann die geeignete Methode
und Technologie des Anbaus wahlen, die die Rentabilitéat der Produktion garantiert

Other social
competences

Der Studierende ist bewusst der Bedeutung und des
Verstandnisses der agrotechnischen Aspekte des
Ingenieurwesens, einschlieBlich seiner Auswirkungen auf die
Umwelt




Course title

ORNAMENTAL PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Agnieszka Zawadzifska
to the person

Agnieszka.Zawadzinska@zut.edu.pl

Course code (if

WKSIR-1-56 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Providing knowledge of assortment of ornamental plants cultivated in ground, their habitat requirements,
cultivation and the use.

Providing knowledge of propagation process and plant production .
Providind knowledge and ability of use plants in terms in the design of green areas and interior.

Entry requirements

Basic knowledge of plants structure, systematic, botany and physiology.
Basics knowledge of soil science and plant fertilization

Course contents

Bulbs, tubers and rhizome plants - characteristic of the species, groups and cultivars, requirements, cultivation
and the use.

Annual and biennial plants - characteristic of the species, requirements, cultivation and the use.
Perennial - characteristic of the species, requirements, cultivation and the use.

Occurrence of ornamental plants in the world

Botanic and utility groups of ornamental plants

Propagation of ornamental plants

Bulbs, tubers and rhizome plants - structure and short characteristic of groups

Annual and biennial plants - characteristic of groups

Perennial - characteristic of groups

Assessment methods

Lecture / multi-media presentation
Demonstration - presentation of plant materials
recognizing of plants

project work

written the test

Recommended
readings

1. Callaway D.J., Breeding of ornamental plants., Timber Press., 2009
2. Ifengspace - Guangzhou T., Ornamental plants in landscape., Phoenix Publishing Limited, Phoenix, 2012

Knowledge

Student proposes appropriate for different groups of ornamental plants production technologies

Student identifies and characterises the most important economically species and cultivars of ornamental
plants.

Skills

Student can choose the appropriate methods of production and formulate recommendation of cultivation for
specific groups of ornamental plants.

Student can choose the appropriate methods of propagation for particular plant species.

Student is able to analyze and interpret the impact of agrotechnical factors on growth, development and yield
of ornamental plants.

Other social
competences

Student is aware of the need for education and self-improvement in the use of new technologies.




Course title

ORNAMENTAL PLANTS IN THE WORLD

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Agnieszka Zawadzifska
to the person

Agnieszka.Zawadzinska@zut.edu.pl

Course code (if

applicable) WKSIR-1-57 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

To introduce students to the typical flora in the various geographical zones-plant and plant states.
Indication of the origin of economically important ornamental plants

To introduce students to the requirements of the plants, depending on the origin.

Indication of the risks of over-exploitation of plants with natural sites

Entry requirements

Basic knowledge of the geography and botanic

Course contents

Ornamental plants zones.

Polish protected plants.

Plant nations - characteristic of plants that have decorative and utility value.
Tropical rainforest.

Plants in polish landscape.

Mediterranean country plants.

Characteristic and importance of palms- review of major species.
Characteristic and requirements of succulents - review of major species.
Ornamental aquatic and mud plants - origin, application.

Assessment methods

informative lecture
exposure

projects method
evaluation of the project

written exam

Recommended
readings

1. Blundell M., Wild flowers of East Africa., Harper Colins Publishers, 1987
2. Chan E., Tropical plants., Periplus, 2000

3. Hardy D., Succulents of the Transvaal., Southern Book Publishers., 1992
4. Perry F., Flowers of the World., Optimum books., 1982

5. Warren W., Tropical flowers., Periplus., 1998

Knowledge

The student knows the typical flora in the various geographical zones-plant and plant states, the main species

of ornamental plants and there location in the world.

Skills The student is able to describe requirements the most important ornamental plants in relation to the origin.

The student is aware of the continuous learning and expanding knowledge of the occurrence of plants and the
threats present in the environment

Other social
competences




Course title

ORNAMENTAL POT PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Agnieszka Zawadzifska
to the person

Agnieszka.Zawadzinska@zut.edu.pl

Course code (if

WKSIiR-1-58 . 3
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 2 Hours per 30
semester

Objectives of the
course

Knowledge of the basic species pot plants available on the market.

Selection of plants for interior and exterior (balcony). Rules of growing and caring for plants . Indoor plants for
low, medium and high light locations. Rules of arranging pot plants.

Entry requirements

Basic knowledge of the geography, botanic and phisiology plants

Course contents

Characteristics of the most important species and cultivars of ornamental plants from family Agavaceae,
Arecaceae, Araceae, Araliaceae, Begoniaceae, Bromeliaceae, Crassulaceae, Cactaceae, Dracenaceae,
Gesneriaceae, Moraceae, Orchidaceae, Zamiaceae etc., available for flower markets.

Propagation and cultivation of ornamental pot plants for interiors and balconies .

Care of plants indoors.

Application and arranging ornamental plants indoors and on balconies .

Assessment methods

informative lecture
exposure
demonstration

subject exercises
written exam
recognizing of plants
report of the exercises

1. Chapman P., Davidson W., Martin M., Encyclopedia of houseplants., Published by Crescent Books, New York,
1987

2. Perry F., Flowers of the World., Optimum books., 1982

3. Warren W., Tropical flowers, Periplus., 1998
Recommended .
readings 4. Crockett J.U., Foliage house plants., TIME LIFEBOOKS, Amsterdam., 1988
5. Beckett K.A., Encyclopedia of house plants., GALLERY BOOKS, New York., 1990
6. Chan E., Tropical plants., Periplus., 2000
7. Verteuil A., Burton V., Indoor gardens., Ebury Press, London, 1986
Knowledge The student knows and recognizes the variety of ornamental pot plant.
skills The student explains how to grow, reproduce, maintain and arrange the pot plants in the interiors and

balkonies

Other social
competences

The student is aware of the continuous learning and increasing knowledge of new species and cultivars of pot
plants.




Course title

PHOTOGRAPHY

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Ewa Miskiewicz-Zebrowska
to the person

Ewa.Miskiewicz-Zebrowska@zut.edu.pl

Course code (if

applicable) WKSIR-1-59 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Get to know the history of photography at a glance

Familiarization with the hardware and the types of cameras, carriers of image information
Understanding the settings of the camera in manual mode (sharpness, aperture, shutter speed)
Understanding the rules of photographic composition and lighting

Understanding the principles of rendering, computer processing and printing

Entry requirements

Basic knowledge of optics and computer

Course contents

guided performance and execution of photographs
independent performance and execution of photographs
discussion and credit

History of Photography at a glance

Repetytorium optics. Construction and components of cameras. Auxiliary equipment.
Carriers of record (photographic film or CCD)

Camera settings (sharpness, aperture, shutter speed)
Photographic composition and lighting

Rendering, computer processing and printing

The use of photographs (advertising, science, art, hobby)
Summary and credit

Assessment methods

Information lecture illustrated with the use of multimedia techniques, presentation of equipment
Practical methods: show
Activating methods: the method of cases, situational method

situational method, individual and group correction

Overview of work, colloquium and credit

Student knows some history of photography, construction of cameras, understands rules of composition and is
able to execute some good photographs.

1. Miotke J., BetterPhoto Basics: The Absolute Beginner's Guide to Taking Photos Like a Pro, Amphoto Books,

Recommended New York, 2010

readings 2. Stone )., London B., A Short Course in Photography, Pearson, London, 2014, (8th Edition)

K led Student knows some history of photography, construction of cameras, understands rules of composition and is
noyzecge able to execute some good photographs.

Skills Student correctly uses camera settings, composition and lighting,and methods of rendering, computer

processing and printing

Other social
competences

Student is sensitive to manifestations of art in the surrounding reality, which uses to build his own creative
attitude




Course title

PHYTOREMEDIATION POTENTIAL OF AQUATIC PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Matgorzata Gatczynska
to the person

Malgorzata.Galczynska@zut.edu.pl

Course code (if

WKSIR-1-60 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

The goals of this course are: 1) to understand the functioning of nutrient cycles in aquatic systems, 2) to
understand the concepts of constructed wetlands, 3) to understand the concepts of restoration aquatic
ecosystems

Analysis of ammonia nitrogen (NH4-N), nitrate nitrogen NO3-N)

orthophosphate (PO4-P), temperature, dissolved oxygen (DO) in contaminated waters

Entry requirements

Basic knowledge of environmental chemistry

Course contents

An aquatic plants in natural wetlands - field trip

Determination of dissolved oxygen and pH in water

Determination of nitrogen and phosphorus compounds in water

Calculations of the effectiveness of removing contamination with metals and biogenic compounds

Role of aquatic plants in environmental clean-up.
Constructed wetlands.

1. Physical, chemical and biological processes in the soil and water environment with the usage of wetland
plants (macrophytes).

. Aquatic plants used in CWs.

. Classification of constructed treatment wetlands.

. Domestic and industrial wastewater treatment.

. Stormwater treatment.

. Sewage gardens - constructed wetlands for single family households.

. Cost-effectiveness and environmental impact.

. Removal efficiency.

. Pilot project Polder Rochow.

10. Pilot project with Joachim Kriger Pflanzenklaranlagen GmbH.

11. Case study Vidrare - the vertical flown CW: design of the wastewater treatment, construction of the
wastewater treatment, operation and maintenance, costs, other aspects
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Assessment methods

Multimedia presentations

Discussion

Laboratory exercises

Assessment of the homework assignments

Presentation - mitigation proposal for constructed urban aquatic habitats
Reports of water analysis

Recommended
readings

1. Bhupinder Dhir, Phytoremediation: role of aquatic plants in environmental clean-up., 2013
2. Craig S. Campbell, Michael Ogden, Constructed Wetlands in the Sustainable Landscape, 1999

Knowledge

Student gains theoretical and practical knowledge about constructed wetlands related to the circulation of
elements in nature and their migration in the soil-water-plant system

Skills

Student gains skills describes role aquatic plants, that are used in constructed wetlands. Moreover, he/she can
do chemical analysis of water in hydroponic culture in environmental laboratories.

Other social
competences

Student demonstrates understanding of phenomena occurring in the constructed aquatic ecosystem. Student
sees the need of self-development and further education. Furthermore, every student organizes and leads
researches in a team. Students are responsible for ensured equipment.




Course title

PLANT BIOTECHNOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible |p,nt5 Kulpa E-mail address | p,nyta Kulpa@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-84 ECTS points 10
applicable)
Semester winter/summer Language of english
instruction
Hours per week 6 ST [ 90
semester

Objectives of the
course

Theoretical knowledge and practical skills of the students in the field of plant biotechnology
Comparison of conventional and biotechnological plant breeding technique

Entry requirements

The fundamental knowledge of genetic and cell function. structure and physiology, fundamental knowledge of
plant propagation

Course contents

To become informed about health and safety rules in the in vitro and genetics laboratory. Learning the scope of
work performed in laboratories.

Methods for isolating DNA from plant material, PCR, molecular markers, electrophoretic separations; application
of genetic engineering methods for the analysis of plant material

In vitro culture methods, media preparation and disinfection of plant material, culture initiation; use of
somaclonal variation in the selection of forms with desired characteristics; somatic embryos, selection in in
vitro cultures

Methods of castration of spikes and ways of directional pollination of plants

Cryopreservation, long-term storage of plants in in vitro cultures

Application of mutagen in the plant vitro cultures. Selection of forms with visual chenges and its characteristic
Student's project presentation

History of plant biotechnology. The use of biotechnology.

Biotechnological Applications: Biopesticides (Insecticides). Biofertilizers. Vermiculture. Phytoremediation.
Nutraceuticals. Cosmeceuticals. Biofuels. Single-cell Protein References

Methods of plant transformation; Gene cloning, methods of transformation - electroporation, particle
bombardment and Agrobacterium mediated

GMO: Achievements and issues. Examples of transgenic plants produced successfully: Bt crops, golden rice,
Flavr Savr Tomato.

Molecular Markers: Role of molecular markers in characterization of transgenic crops, fingerprinting of cultivars.
Plant in vitro cultures: general aim of methods, micropropagation, crypreservation and usfulness in
conservation of genetic resources.

Plant in vitro culture: somatic embryogenesis. Creation and use of synthetic seeds. Production of secondary
metabolites.

Selection in in vitro cultures, modes, selection factors, significance and use

Assessment methods

lecture
laboratory
disccusion
written exam

assessment of students presentations

Recommended
readings

1. Chawla, Introduction to plant biotechnology, Scientific Publisher, 2002
2. S. Umesha, Plant Biotechnology, Energy and Resources Institute,, 2017

Knowledge

The student learns the basic information on the use of biotechnology methods in plant breeding.

Skills

The student is able to analyze and draw correct conclusions from the results of the conducted research.

Other social
competences

The student is aware of the possibility of using presented methods in plant biotechnology




Course title

PLANT IN COSMETOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Danuta Kulpa
to the person

Danuta.Kulpa@zut.edu.pl

Course code (if

WKSIR-1-85 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

After completing the course, students will know the plants used in the production of cosmetics, the methods of
their processing and extraction, and their influence on the human body.

Entry requirements

Basic information on plant physiology and chemistry will be useful.

Course contents

Fragrances - production of perfumes, obtaining substances used in perfumery. Obtaining fragrances by
conventional and biotechnological methods.

Cosmetics ingredients. Features of cosmetic ingredients composition.

Methods for the production of liquids (ingredients and formulas of cosmetic liquids - water, shampoos, paints for
voices) and cosmetic emulsions (creams, milks, ointments, toothpastes).

Practical exercises - determining the composition based on the packaging of the cosmetics you bring

Practical tasks - making the cream yourself.

Plant raw materials rich in sugars, mucilages, gums, glycosides, sonimins, azulenes, essential oils, lotions and
resins

Plant raw materials rich in aliphatic acids, hydroxy acids, phenolic acids, quinones, tannins, coumarins,
flavonoids, chlorophylls, carotenoids and cytochromes

Plant raw materials rich in amines, amino acids, peptides, proteins, fatty acids, fats, waxes, steroids, hormones
and vitamins.

Methods of preparation, conservation, storage and naming of plant materials.

Methods of processing plant raw materials and methods of assessing the quality of plant and animal raw
materials.

Assessment methods

lecture
laboratory
disccusion
written exam

assessment of students presentations

Recommended
readings

1. Baki, Gabriella;Alexander, Kenneth S., Introduction to Cosmetic Formulation and Technology, John Wiley &
Sons,, Incorporated, 2015

Knowledge

The student knows the plants used in cosmetic products.

Skills

The student is able to analyze and draw correct conclusions from the results of the conducted research.

Other social
competences

Student is able to work in a team of preparing cosmetic recipes.




Course title

PLANT IN VITRO CULTURES

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Danuta Kulpa
to the person

Danuta.Kulpa@zut.edu.pl

Course code (if

WKSIR-1-63 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Explain the various components of plant tissue culture media, e.g. minerals, growth factors, hormones, and
what governs the choice of components,

Explain the various steps taken to establish and optimise media for particular purposes in particular species,
without the aid of texts

Explain and perform some of the more advanced techniques, e.g. embryo rescue, and protoplasting.
Establish and maintain plants in tissue culture and micropropagation, including morphogenesis
Investigate and define a protocol to establish an unknown species and test its response

Explain the various cell lines used in tissue culture and their origins and uses

Entry requirements

Knowledge of plant anatomy and physiology would be useful.

Course contents

Preparation of solid and liquid media.
Preparation and sterilization of explants.
Mass micropropagation of healthy plants.
Callus and cell culture.

Suspension cultures in bioreactor.
Presentation from selective scientific papers.

History of plant tissue cultures.

Micropropagation (preparative stage, initiation of cultures, shoot multiplication, elongation and rooting, transfer
to greenhouse condition).

Somatic embryogenesis and artificial seeds.

Callus and suspension cultures.

Secondary product formation in suspension cultures.
In vitro cultures in palnt breeding.

Assessment methods

Lecture/multi-media presentation.
Project method.

Demonstration.

project work

essays

Recommended
readings

1. Bhojwani S.S., M. K. Razdan., Plant tissue culture: theory and practice., Elsevier science, 1996

Knowledge

Students know the basic knowledge of plant tissue cultures.

Skills

The student is able to prepare the media and set up a sterile culture in vitro.

Other social
competences

Student is able to work in a team of people growing plants in cultures in vitro.




Course title

PLANT PATHOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Janusz Btaszkowski
to the person

Janusz.Blaszkowski@zut.edu.pl

Course code (if

WKSIR-1-61 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

The aims of the course are to acquire the ability to:

1. Recognize the most harmful plant diseases and their causal agents.

2. Isolate and identify the most important species of antagonistic and symbiotic microorganisms.

3. Explain the mechanisms of action of different antagonistic organisms and symbionts used in biological plant
protection against diseases.

. Explain the manner of action of pathogens on the most important life processes.

. Characterize the methods of eradicating and reducing of inoculum of pathogens.

. Mention the factors influencing the appearance and development of epidemics.

. Predict the appearance of epidemics of the most serious plant diseases.

. Describe the methods of applying of biological preparations in agricultural and horticultural plant production.
. List the types of chemical preparations used in plant protection and explain the mode of their action on
pathogens.

9. Propose how to prevent the emergence of resistant forms of pathogens to fungicides.

5. Elaborate a successful method of protection of plants against diseases and release them from pathogens.
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Entry requirements

Basic knowledge of biology, plant physiology and plant genetics.

Course contents

Diagnosis of plant diseases caused by environmental factors, viruses, viroids, bacteria, lower fungi (of the
orders Plasmodiophoromycota, Oomycota, Zygomycota), higher fungi (Ascomycota, Basidiomycota), mitosporic
fungi and parasitic plants. Elaboration of methods of protection of plants against disease agents.

Aims of applied phytopathology. Significance of plant diseases. Division of plant pathology. Definition of a plant
disease. Classification of plant diseases. Parasitism and pathogenicity. Host range of pathogens. Properties and
types of parasites. Development of a disease in plants. Effects of pathogens on plant physiological functions.
Mechanisms of plant resistance to diseases. Types of resistance. Symptomatology: classification and types of
disease symptoms. Elements of an epidemic. Rules and methods of plant protection. Types of plant resistance
to pathogens. The gene-for-gene concept. Life cycles of fungal-like organisms and fungi and sources of their
variability.

Assessment methods

Lectures and field and laboratory exercises.
Periodic tests.
Written exam.

Recommended
readings

1. Agrios G. N., Plant pathology., Academic Press., San Diego, New York, Berkely, Boston, London, Tokyo,
Toronto., 1988, 3

2. Smith I. M., Dunez J., Lelliott R. A., Phillips D. H., Archer S. A., European handbook of plant diseases.,
Blackwell Scientific Publications., 1988, 1

Knowledge

After successful completion of the course students will:

1. Know the definition of a plant disease.

. Know differences between parasitism and pathogenicity and the features of pathogens.

. Be able to recognize the most harmful pathogens from different taxonomic groups.

. Know the factors influencing the appearance and development of epidemics.

. Know the definition of resistance and can characterize the types of resistance of plants to pathogens.

. Be able to explain the gene-for-gene theory.

. Be able to characterize disease symptoms caused by noninfectious factors, viruses, bacteria and fungi.
. Know the methods of plant protection and the modes of action of the most important groups of chemicals
used in plant protection against diseases.

8. Know the rules of safe handling of chemicals used in plant protection against disease causal agents.

NOoOUbREFLWN

Skills

After successful completion of the course students will:

. Know the definition of a plant disease.

. Know differences between parasitism and pathogenicity and the features of pathogens.

. Be able to recognize the most harmful pathogens from different taxonomic groups.

. Know the factors influencing the appearance and development of epidemics.

. Know the definition of resistance and can characterize the types of resistance of plants to pathogens.

. Be able to explain the gene-for-gene theory.

. Be able to characterize disease symptoms caused by noninfectious factors, viruses, bacteria and fungi.
. Know the methods of plant protection and the modes of action of the most important groups of chemicals
used in plant protection against diseases.

8. Know the rules of safe handling of chemicals used in plant protection against disease causal agents.
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Other social
competences




After successful completion of the course students will:

. Know the definition of a plant disease.

. Know differences between parasitism and pathogenicity and the features of pathogens.

. Be able to recognize the most harmful pathogens from different taxonomic groups.

. Know the factors influencing the appearance and development of epidemics.

. Know the definition of resistance and can characterize the types of resistance of plants to pathogens.

. Be able to explain the gene-for-gene theory.

. Be able to characterize disease symptoms caused by noninfectious factors, viruses, bacteria and fungi.
. Know the methods of plant protection and the modes of action of the most important groups of chemicals
used in plant protection against diseases.

8. Know the rules of safe handling of chemicals used in plant protection against disease causal agents.
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Course title

PLANT PHYSIOLOGY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible |5 oy Wrébel E-mail address | 5ok Wrobel@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-62 ECTS points 4
applicable)
Semester winter/summer Language of english
instruction
Hours per week 2 ST [ 40
semester

Objectives of the
course

To acquaint students with physical and physiological processes that take place in plants.

To learn relationships between the course of physiological processes in plants and internal and external
(environmental) factors

To use the physiological processes being learnt to increase plant productivity.
To gain team work skills.

Entry requirements

Basic knowledge of general biology, chemistry and physics

Course contents

Diffusion, imbibition and osmosis processes. Determination of the osmotic potential of cell sap and transpiration
intensity.

Detection of starch in leaf blades and chromatographic analysis of assimilation pigment extract
Detection of mineral chemical element in plant. lonic antagonism.

Physiological role and symptoms of the deficiency of chemical elemants in plants

Effect of stimulators and inhibitors on plant growth and development

Plant movements.

Water balance of plant cells and plants.

Gas exchange in plants (photosynthesis and respiration)

Internal and external factors affecting the intensity of photosynthesis and respiration.
Physiology of plant mineral nutrition.

Growth and differentiation in plants.

General characteristics of plant growth and development regulators

Classification and importance of plant movements

Assessment methods

Traditional lecture.

Explanation, clarification

Laboratory classes

Demonstration, presentation

Crediting the written reports from laboratory classes.
Written test.

1. Taiz L., Zeiger E., Plant physiology and development, Sinauer Assiociates Inc. U.S., 2014

Recommended

readings 2. Jenks M.A., Hasegawa P.M. (Eds), Plant abiotic stress., Center for plants environmental stress physiology,
Blackwell Publishing, Purdue University, Indiana USA, 2005
A student defines and distinguishes basic physical and physiological processes that take place in plants.

Knowledge A students characterises internal and external factors affecting the physiological processes that take in plants.
A student know chemical elements being assential for plants and explains their physiological function.
A student performs measurement of basic physiological processes in plants, interprets results of these

Skills maesurments and draws coclusions.

i

A student is able to use different sources of information and search in them for data to prepare a specific task
in the field of plant physiology

Other social
competences

A student can work and co-operate in a group and take responsibility for the task performed.




Course title

POSTHARVEST BIOLOGY AND TECHNOLOGY OF FRUITS AND VEGETABLES

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Arkadiusz Telesinski
to the person

Arkadiusz.Telesinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-64 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Providing knowledge of storage methods of horticultural crops

Providing knowledge of appropriate postharvest handling techniques for various fruit and vegetable species

Shaping student ability to link quality changes in stored products with the methods and conditions of their
storage

Entry requirements

Basic knowledge of biochemistry, plant physiology, vegetable and fruit crops

Course contents

Storage parameters for horticultural crops

Changes occurring during storage - physical, chemical, biological, enzymatic and textural
Changes in nutritional quality of fruits and vegetables during storage

Quality characteristics of common fruits and vegetables according to their storage ability
Storage methods / Controlled and modified atmospheres

Chemical and physical treatments enhancing postharvest quality of fruits and vegetables
Edible coatings

Packing and packaging materials used for fruits and vegetables

Assessment methods

Lecture / multi-media presentation

Discussion

Laboratory exercises

Completion of the assignments

Project method / report

Performance in lectures and laboratories
Assessment of the participation in the discussion
Assessment of the homework assignments
Assessment of laboratory work skills

Report

Final written exam

1. Paliyath G., Murr D., P., Handa A.K., Lurie S., Postharvest Biology and Technology of Fruits, Vegetables and

Recommended Flowers, Wiley-Blackwell Publishing, USA, 2008

readings 2. Wills R., McGlasson B., Graham D., Joyce D., Postharvest, UNSW Press, Syndney, Australia, 2007, 5th Ed.
Student has knowledge of postharvest plant physiology, storage conditions and storage methods

Knowledge Student has knowledge of the treatments enhancing postharvest quality of horticultural crops and methods of
preparing them for marketing
Student has skills to adjust the specific methods and parameters of storage to the particular species of fruits

Skills and vegetables

i

Student is able to assess the impact of the activities carried out during the storage process of horticultural
crops

Other social
competences

Student is aware of the responsibility of high quality food production




Course title

PRESENTATION TECHNIQUES

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Ewa Miskiewicz-Zebrowska
to the person

Ewa.Miskiewicz-Zebrowska@zut.edu.pl

Course code (if

applicable) WKSIR-1-65 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Understanding the rules of composition on the plane. Introduction to the lettering manual and mechanical.

Editing text. Deliberate and conscious format text, create tables, graphs e.t.c.
The acquisition of skills editing images, photographs, and drawings. Understanding the basic graphic programs.
Formatting and paste illustrations to the text.

The acquisition of skills graphical development projects, boards, posters. Basics of visualization and computer
animation. Understanding the program presentation, slide show and diaporama.

Entry requirements

Basic knowledge of photography and computer programs

Course contents

The rules on the composition on plane. Introduction to the lettering.

Ink, stencil, printing and computer lettering.

Text editors. Formatting text, tables, charts and others.

Work on picture. Graphic programs. Formatting and paste illustrations to the text.
Introduction to the presentation graphics: The composition of single and multi-page.
Graphic design projects, charts, visualizations. Computer animations.

credit

The rules on the composition on plane. Introduction to the lettering.

Ink, stencil, printing and computer lettering.

Text editors. Formatting text, tables, charts and others.

Work on picture. Graphic programs. Formatting and paste illustrations to the text.
Introduction to the presentation graphics: The composition of single and multi-page.
Graphic design projects, charts, visualizations. Computer animations.

credit

Assessment methods

Information lecture illustrated with the use of multimedia techniques, presentation of equipment
Practical methods: show
Activating methods: the method of cases, situational method

Situational method, individual and group correction

Overview of work, colloquium and credit

Student knows the rules on the composition on plane, text editors and graphic programs.
Student is able to execute the presentation graphics.

Recommended
readings

1. Bowman Daria Price, Presentations: Proven Techniques for Creating Presentations That Get Results, F+W
Publications Inc, Madison, 1998

2. Descriptions of programs: Microsoft Word, Sketchup, Corel Draw, Corel Paint, Adobe Photoshop, Power Point
(Impress)

Knowledge

Student knows the rules of composition on the plane, editing and formatting text, creating tables, graphs,
formatting and pasting illustrations to the text. Basics of visualization and computer animation. Student
understands the program presentation, slide show and diaporama.

Skills

Student is able to compose the plane, can edit text, create tables, graphs, format and paste illustrations to the
text. Student understands the program presentation, slide show and diaporama.

Other social
competences

Student is sensitive to manifestations of art in the surrounding reality, which uses to build his own creative
attitude




Course title

PRINCIPLES OF PLANT BREEDING

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address

Stefan Stojatowski
to the person

Stefan.Stojalowski@zut.edu.pl

Course code (if

applicable) WKSIR-1-66 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

Students will gain a general knowledge on methods currently applied in development and registration of plant
cultivars

Entry requirements

Basic knowledge on botany and genetics

Course contents

Planning of field experiments and breeding nurseries

Plant diseases - importance and methods of resistance breeding

Lodging and pre-harvest sprouting in cereals - how to improve the resistance of plants?
Assessment of plant fertility

Efficiency of selection in plant breeding

Marker Assisted Selection (MAS) in modern plant breeding

Applicability of genetic engineering for breeding new cultivars

Registration of cultivars - general rules

Collection of plant material for molecular diagnostic. Freezing and liophylization of samples.
Isolation of DNA from plant tissue

Quality control of DNA samples, Polymerase Chain Reaction (PCR) with diagnostic primers
Electrophoresis, visualization of amplified DNA fragments, interpretation of results
Cultivar - definition, the role in modern agriculture. Systems of plant reproduction

Source material for cultivar development

Aims and methods of inducing mutagenesis and polyploidy

Plant hybridization (within the species and between different species) - methods and significance for cultivar
development

Recombination and selection - basic methods of breeding new cultivars
Heterosis and hybrid cultivars
Biotechnology in plant breeding - current achievements and perspectives for future

Assessment methods

Lecture

Workshop

Laboratory

Written exam (test)

Assessment of activity during workshops and labs

Recommended
readings

1. H. Kuckuck, G. Kobabe and G. Wenzel, Fundamentals of Plant Breeding, Springer Verlag, Berlin Heidelberg,
1991

2. W. R. Fehr, Principles of Cultivar Development, Macmillan Publishing Company, New York, 1987

Knowledge

Students will gain knowledge about methods of hybridization and selection in plant breeding

Skills

Students will gain skills with classic and modern methods of hybridization and selection of cereals and other
important crops

Other social
competences

Student will know how to work within a team and know
work safety regulations




Course title

PROCESSING TECHNOLOGIES OF HERBAL PLANTS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Arkadiusz Telesinski
to the person

Arkadiusz.Telesinski@zut.edu.pl

Course code (if

applicable) WKSIR-1-67 ECTS points 5

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

Providing knowledge of herb drying technologies according to the quality of the final herbal product

Providing knowledge of the major herb products

Shaping student ability to implement methodologies for the evaluation of quality and traceability of medicinal
and aromatic plants

Entry requirements

Student is expected to have laboratory practices and knowledge base about plant raw materials (biochemistry,
microbiology)

Course contents

Quality estimation of medicinal and aromatic plants according to pharmacopoeial requirements - organoleptic

evaluation
Quality estimation of medicinal and aromatic plants according to pharmacopoeial requirements - macroscopic
evaluation
Quality estimation of medicinal and aromatic plants according to pharmacopoeial requirements - microscopic
evaluation

Quality estimation of medicinal and aromatic plants according to pharmacopoeial requirements -

physicochemical evaluation

Preparation of raw plant material for drying process

Parameters and methods of the drying process of herbs

The effect of the drying process on the biologically active compound content
Production of plant extracts

Essential oil production

Forms of herbal medicines

Assessment methods

Lecture / multi-media presentation
Laboratory exercises

Completion of the assignments

Project method / report

Performance in lectures and laboratories
Assessment of homework assignments
Assessment of laboratory work skills
Essay

Report

Written exam

Recommended
readings

1. Barnes J., Anderson L.A., Philipson J.D., Herbal Medicines, Pharmaceutical Press, London, Chicago, 2007, 3rd
Edition

2. Handa S.S., Khanuja S.P.S., Longo G., Rakesh D.D., Extraction Technologies for Medicinal and Aromatic
Plants, International Centre for Science and High Technology, Trieste, 2008

Knowledge

Student has a knowledge of herb drying technologies - the methods and their influence on the quality of the
final herbal product

Student has knowledge of the major herb products - their production methods and properties

Knowledge and understanding the European legislation involved

Skills

Student is able to implement methodologies for the evaluation of quality and traceability of medicinal and
aromatic plants

Other social
competences

Student is aware of the importance of different herb processing methods on the quality and medicinal
properties of the final product




Course title

PROCESSING TECHNOLOGIES OF WASTE FOR ENERGY PRODUCTION

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Grzegorz.Jarnuszewski@zut.edu.pl
to the person

Grzegorz Jarnuszewski

Course code (if

applicable) WKSIR-1-68 ECTS points 1

Semester winter/summer !.anguaqe of english
instruction

Hours per week 0 Hours per 14
semester

Objectives of the
course

Knowledge of properties Municipial Solid Waste (MSW) and processing technologies. Students learn energy
generation from Municipial Solid Waste and disposal of MSW by thermal and biological conversion.

Entry requirements

Basic information on the waste management and waste processing.

Course contents

Properties and composition of Municipial Solid Waste as a criterion for the use of thermal and biological
conversion.

Economic approach and environment impact of Municipial Solid Waste conversion methods
Presentation of MSW processing technology (Waste incinerator)

The composition and properties of Municipal Soild Waste.

Division of thermal conversion methods of Municipial Solid Waste (MSW).

Energy generation from Municipial Solid Waste by biological processing.

Impact of processing methods of MSW to energy on environment.

Assessment methods

Lectures/multimedia presentation
laboratories/case method, demonstration
elaboration

test

Recommended
readings

1. Young G. C., Municipal solid waste to energy conversion processes. Economic, technical, and renewable
comparisons., John Wiley & Sons Inc., New Jersey, 2010

2. 2. Integrated Pollution Prevention and Control, Reference Document on the Best Available for Waste
Incineration, European Commission, 2006

Knowledge

Student has knowledge of waste to energy conversion technologies.

Skills

Student can recognize and select appropriate waste to converse to energy.

Other social
competences

Student has mind the rapid development of technologies conversion of waste to energy, and the need
constantly expand knowledge in this area.




Course title

PRODUCTION AND THE USE OF SOLID BIOFUELS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Marek Rynkiewicz
to the person

Marek.Rynkiewicz@zut.edu.pl

Course code (if

applicable) WKSIR-1-69 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 1 Hours per 22
semester

Objectives of the
course

Student knows terminology related to solid biofuels. Student knows techniques and technologies convert
biomass to biofuels.

Entry requirements

Student knows the plants useful in the production of solid biofuels, understands the need for the use of biofuels
as a renewable energy source.

Course contents

Quality evaluation of the solid biofuels: a) determination of bulk density and tapped density, b) determination of
moisture content, c) determination of length and diameter of pellets and briquettes, d) determination of
mechanical durability of pellets, e) particle density determination of pellets and briquettes, f) determination of
hardness of pellets and briquettes, g) determination of particle size distribution

Solid biofuels: a) terminology, biofuel specification and classes, b) resources solid biofuels, c¢) the use of solid
biofuels as an energy source, d) characteristic of solid biofuels, e) the production process of pellets and
briquettes, f) solid biofuel quality assurance, g) lines for production of pellets and briquettes, h) roll press
pelleting, i) briquetting and pelleting processes

Assessment methods

Multimedia lecture

Operation Instructions
Practical tasks - demonstration
Doing practical tasks
Electronic test (grade)

Reports (grade)

Recommended
readings

1. Ingwald Obernberger, Gerold Thek, The Pellet Handbook: The Production and Thermal Utilisation of Pellets,
Routledge, 2010, ISBN: 978-1-84401-631-4, english version

2. PN-EN ISO 17831-1:2016-02. Solid biofuels -- Terminology, definitions and descriptions, 2016, english version
3. PN-EN ISO 17225-2:2014-07. Solid biofuels -- Fuel specifications and classes -- Part 2: Graded wood pellets,
2014, english version

4. PN-EN I1SO 17225-3:2014-7 determines the fuel quality classes and specifications of graded wood briquettes,
2014, english version

5. PN-1SO 17225-6:2014-8 Solid biofuels -- Fuel specifications and classes -- Part 6: Graded non-woody pellets,
2014, english version

6. PN-EN ISO 17828:2016-02. Solid biofuels -- Determination of bulk density, 2016, english version

7. PN-EN ISO 17831-1:2016-02. Determination of mechanical durability of pellets and briquettes -- Part 1:
Pellets, 2016, english version

Knowledge

The student knows the terminology related to solid biofuels and knows the techniques and technologies for
biomass conversion to biofuels.

Skills

The student selects the machinery and equipment needed to process biomass for biofuels and is able to
practically determine the physical parameters of solid biofuels based on standards.

Other social
competences

The student understands the need to use appropriate techniques and technologies in the production of biofuels
while maintaining the quality parameters of biofuels




Course title

QUALITY ASSESSMENT OF SELECTED HORTICULTURAL CROPS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Kamila Bojko
to the person

kamila-bojko@zut.edu.pl

Course code (if

applicable) WKSIR-1-70 ECTS points 3

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Providing knowledge of organoleptic and laboratory methods of horticultural crop quality assessment
Shaping student skills to assess the quality of fruits and vegetables according to the current standards

Entry requirements

Basic knowledge of biochemistry, vegetable and fruit crops

Course contents

Chemical analyses of selected horticultural crops
Classification (botanical and horticultural), origin, structure, and quality standards of main horticultural crops
Quality features (appearance, texture, flavour, nutritive value and safety) of fruits, vegetables and herbs.

Assessment methods

Lecture / multi-media presentation
Laboratory exercises

Completion of the assignments

Project method / report

Performance in lectures and laboratories
Assessment of the homework assignments
Assessment of laboratory work skills
Report

Test

Recommended
readings

1. Preece J.E., Read P.E., The biology of horticulture, John Wiley & Sons, Inc., USA, 2005
2. Picd Y., Chemical analysis of food. Techniques and applications, Elsevier, USA, 2012, 1st Ed.

Knowledge

Student has knowledge of organoleptic and laboratory methods of horticultural crop quality assessment
Student has knowledge of legal regulations applied for the quality estimation of horticultural products

Skills

Student has skills to assess individually the quality of fruits and vegetables and give the conclusions of obtained
results according to the current standards

Other social
competences

Student is aware of the influence of different internal and external factors on the quality of food




Course title

RESTORATION AND SELF-PURIFICATION OF FRESHWATER ECOSYSTEMS

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Hanna Siwek
to the person

Hanna.Siwek@zut.edu.pl

Course code (if

WKSIR-1-87 . 6
applicable) ECTS points
Semester winter/summer !.anguaqe of english
instruction
Hours per week 4 Hours per 60
semester

Objectives of the
course

Acquainting students with the processes of self-purification and reclamation of surface waters

Acquainting with the criteria for the selection of reclamation methods as well as with the advantages and
disadvantages of individual activities.

Entry requirements

Basic knowledge of general chemistry and physics

Course contents

Measurement of basic water quality indicators: pH, acidity and alkalinity, water hardness, color, turbidity,
specific conductivity

Measurement of basic indicators of the trophic status of surface waters: chlorophyll content, water
transparency, oxygen content, nitrogen and phosphorus concentration in water.

Estimating and selecting the dose of coagulants

Water aeration

Basic water self-purification processes: dilution, sedimentation, adsorption, coagulation,

hydrolysis, photolysis, oxidation, biodegradation.

Ecological potential and chemical status of surface waters classification indicators. Indicators of trophic state
and susceptibility to degradation of rivers and lakes

Buttom_up and top_down lake reclamation methods

Strategies and actions: protection, preliminary and preservation in lake reclamation - advantages and
disadvantages.

Basic principles for the design and implementation of reclamation activities. Examples of reclamation activities
and analysis of their effectiveness

Assessment methods

Multimedia presentations

Discussion

Laboratory exercises

Assesment of the homework assignments

Essey - analysis of selected lake reclamation activities
Reports on the exercises carried out

Recommended
readings

1. Robert Wetzel, Limnology lake and river ecosystems, Academic Press, 2001, 3rd
2. Abid A. Ansari,, Eutrophication causes, consequences and control, Springer, 2011

Knowledge

The student knows about natural methods
self-purification of surface waters and their methods
reclamation.

Skills

The student is able to assess the need for water reclamation
surface as well as the advantages and disadvantages of the actions taken

Other social
competences

The student is aware of the continuous development of sciences
hydrochemicals and changing remediation methods

of waters in a responsible and competent manner

the decision about the need to use them




Course title

RURAL LANDSCAPE

Level of course

first cycle

Teaching method

project / field classes / lecture

Person responsible Magdalena Rzeszotarska-Patka E-mail address |Magdalena.Rzeszotarska-Palka@zut.edu.pl
for the course to the person

Cour_se code (if WKSiR-1-71 ECTS points 3

applicable)

Semester summer :'nasntg:catgign()f english

Hours per week 2 ::;s;tp;r 30

Objectives of the
course

Making the student acquainted with the history of rural settlement development with particular emphasis on
Western Pomerania. Acquisition of knowledge about the characteristic components of the rural landscape, the
legal conditions in rural areas and methods of rural landscape revitalization.

Acquiring the skills to develop a proposal for the revitalization of a rural landscape, on the example of a
selected village, including the analysis of its existing condition, valorisation of the landscape and the study of
spatial transformation of the village.

Entry requirements

Basics of landscape design. Basic knowledge of graphic methods in design.

Course contents

Methodology of landscape auditing in the protection of rural landscape.

Development of a proposal for revitalization of the rural landscape on a example of a selected village.
Performing an analysis of the existing condition, landscape valorization and a study of spatial transformations
for the village.

Preparation of preliminary functional and spatial guidelines for the selected area of the village and the initial
concept of spatial development in this area, in line with its environmental, cultural and economic conditions.

Presentations of student work on the revitalization of the landscape of selected villages.

Characteristic features of village landscapes in Western Pomerania.
Impact of large-scale economy on transformations of the rural landscape.

An outline of the development of agricultural culture in the world and in Poland.
Development of rural settlement in Poland, with particular emphasis on the area of West Pomerania.
Characteristic constituents of rural landscape.

Characteristic features of village landscapes in Western Pomerania.

Impact of large-scale economy on transformations of the rural landscape and trends in the contemporary
development of rural areas.

Material administrative law regarding rural design. Provisions of a landscape resolution in rural areas. Principles
for shaping and revitalizing rural landscapes.

Assessment methods

Information lecture illustrated with the use of multimedia techniques
Project (design) method, case study

Fieldwork (case study)

Continuous assessment

Intermediate presentations: mid-semester review

Final evaluation of individual work (design)

Recommended
readings

1. Rzeszotarska-Patka M., Czatczynhska-Podolska M., Guidelines for revitalization of rural areas based on
landscape studies, Czasopismo Techniczne, Krakéw, 2019, tom

2. Rzeszotarska-Patka M., Czalczynska-Podolska M., Use of Landscape Audit Methodology for the Cultural-
Aesthetic Values Evaluation (Case Study), Architektura Krajobrazu, Wroctaw, 2018, tom 58

3. A. Szymski, M. Rzeszotarska-Patka, J. Ignaczak-Felinska, Pomeranian village yesterday and today. Monograph
of selected villages of West Pomerania, wyd. Walkowska, Szczecin, 2006

4. Kupidura A., THE ROLE OF LANDSCAPE HERITAGE IN INTEGRATED DEVELOPMENT OF RURAL AREAS IN THE
CONTEXT OF “LANDSCAPE LEGAL REGULATION”, POLISH ACADEMY OF SCIENCES, Commission of Technical
Rural Infrastructure, Krakéw, 2017, 111/1/2017

Knowledge

The student has knowledge about the history of rural settlement development, as well as the characteristic
constituents of the rural landscape, legal conditions in rural areas and methods of rural landscape revitalization.

Skills

The student is able to develop proposals for the revitalization of rural landscape: perform analyzes of the
existing condition, valorisation of the landscape and study of spatial transformations of village.

Can formulate design guidelines and develop a preliminary concept of rural landscape revitalization.

Other social
competences

The student is aware of the importance of social and professional responsibility for shaping the landscape of
rural areas. The student is aware of the impact of various situational conditions on the process of lanscaping in
rural areas.




Course title

SELECTION AND USE OF ORNAMENTAL PLANTS IN THEMATIC GARDENS

Level of course

first cycle

Teaching method

auditory class / lecture

Person responsible
for the course

E-mail address

Agnieszka Zawadzifska
to the person

Agnieszka.Zawadzinska@zut.edu.pl

Course code (if

applicable) WKSIR-1-72 ECTS points 2

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

Gaining knowledge and skills of plants, the
design of green areas.

Gaining knowledge and skills of the design space about varying functions using appropriate materials.

r basic structure, habitat requirements and applicability in the

Entry requirements

Students should know the basic assortment of ornamental plants, their requirements and decorative value.

Course contents

Monoculture gardens, rose gardens, woodland and heather gardens, village gardens, sensory gardens, winter
gardens - principles of the development and selection of plant species and cultivars to the selected type of
garden.

Project of thematic garden
The criteria for selection of plants for landscaping and characteristics of thematic gardens.

Monoculture gardens, rose gardens, woodland and heather gardens, village gardens, sensory gardens, winter
gardens - basic information of structure.

Assessment methods

Lecture / multi-media presentation
Subject excercises
project work

Recommended
readings

1. Robinson W., Darke R., The Wild Garden: Expanded Edition, Timber Press, Portland, Oregon., 2009
2. Swan J., Turning gardens into multisensory experiences, Nursing & Residential Care, 2011
3. Hussein H., An Exploratory Study of Sensory Gardens, http://premisejournal.blogspot.com

Knowledge

Student knows the basic assortment of ornamental plants used for planting in different green areas.

The student has a basic knowledge on how to use, cultivate and care of ornamental plants in different green
areas.

Skills

The student can recognize and make inventory of ornamental plants in the areas, as well as choose appropriate
species and cultivars having their habitat requirements and decorative values.

The student is able to determine the needs and guidelines for the selection of plants, their cultivation and care
in themed gardens.

Other social
competences

The student is aware of the need of self-education and ready to work in team.




Course title

URBAN LANDSCAPE

Level of course

first cycle

Teaching method

project / field classes / lecture

Person responsible |gi;5 Sochacka-Sutkowska E-mail address |z 5ochacka-Sutkowska@zut.edu.pl
for the course to the person

Cour_se code (if WKSiR-1-73 ECTS points 3

applicable)

Semester summer :-rlasntgl:lcatgign()f english

Hours per week 2 ::;;th;r 30

Objectives of the
course

Acquiring theoretical knowledge and practical skills in the perception and assessment of the character of the
urban landscape, through recognizing its structure, function and meaning.

Developing students' awareness of the essence of the city and the importance of the urban landscape identity.

Entry requirements

Knowledge of urban planning and landscape design at the level of the first degree of Landscape Architecture
studies.

Course contents

Visual assessment of the urban landscape. Diagnosis of sources of identity. Guidelines and conceptual
proposals for the harmonization of selected problem sites.

Perception and aestetic preference of the urban landscape. Urban spaces and open space sequence -
perception and design principles.

Selected methods of urban landscape research. Principles of creating urban composition. Functional and
spatial structure of cities. Panoramas and silhouettes of the city. Visual elements of Landscape. Concept of the
urban landscape identity.

Assessment methods

problem lecture;

discussion;

presentation method;

designing classes;

classes in urban space

Written exam with lecture content and literature

Evaluation of practical works of the urban landscape, guidelines and proposals for spatial interventions.

Assessment of the ability to capture the logic and structure of the city landscape in a synthetic, legible and
coherent manner - ideogram "identity of the city landscape"

Recommended
readings

1. Lynch Kevin, The Image of the City, The MIT Press, 1960
2. Waldheim Charls, Landscape as Urbanism, Priceton University Press, 2016

3. Allan Tgnnesen, InterSAVE : international survey of architectural values in the environment, Skov- og
Naturstyrelsen, Copenhagen, 1997

Knowledge

The student lists and characterizes selected concepts of the urban landscape research, knows the principles of
valorization of urban space.

Skills

The student is able to recognize and characterize urban composition and make visual assessment of the urban
landscape, knows its individual elements and their role in landscape.

Other social
competences

The student notices the uniqueness and beauty of the urban landscape and understands their importance for
building the city's identity.




Course title

WATER AND WASTWATER TREATMENT

Level of course

first cycle

Teaching method

auditory class / laboratory class / lecture

Person responsible
for the course

E-mail address
to the person

Hanna Siwek Hanna.Siwek@zut.edu.pl

Course code (if

applicable) WKSIR-1-74 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

To give knowledge of different processes technology for present and future water purification and wastewater
treatment, including construction, dimensioning and operation. Processes based on filtration and chemical
precipitation, sludge treatment technologies, systems and methods for recovery of nutrients from sewage.

Entry requirements

Baic knowlledge of general chemistry and physics;

Course contents

Detrmining chlorine and coagulant dosage

Pipeline flow of liquids and suspensions. Local resistance
flow. Filling and emptying tanks.

Filtration and sedimentation in the removal of pollutants - basic calculations

Process control calculations - wastwater treatment plant unit processes

Basic physical and chemical water and wastwater parameters - pH, dissolved oxygen, conductance, turbidity.
Coagulation. Water treatment with iron salts

Adsorption of organic contaminants on active coal. Adsorption models

Aeration. Iron removal techniques (deferrization)

Supply water characteristics, water quality, drinking wate quality standards, characteristics of wastwater

Basic water and wastewater treatment unite processes: aeration, screening, sedimentation, coagulation/

floculation, filtration, disinfection

Advanced water and wastwater treatment processes: ion exchange, ozonation, adsorption, ultra filtration,
membrane processes, UV disinfection, phosphorus removal, nitrogen removal (nitrification/denitrification),
Water treatment systems.

Wastwater treatment systems. Preliminary Treatment. Primary Treatment. Secondary (bilogical) tratment.
Activated sludge process.

Assessment methods

multimedia lecture
practical exercises

Continuous asssessment

Essey - overview of technology for a selected water treatment plant
or wastewater treatment plant

discussion during the classes
Lab exercise reports

1. Droste, R.L., Theory and Practice of Water and Wastewater Treatment, John Wiley & Sons, New York, 1997

Recommended

readings 2.2. Kawamura, S., Integrated Design of Water Treatment Facilities, John Wiley & Sons, New York, 2000
Knowledge Student has knowledge of the physical, chemical, and biological water and wastewater treatment processes.
skills Student understands the purpose, operation, underlying mechanisms, and basic design principles of common

water and wastewater treatment processes

Other social
competences

Student understands contemporary water and wastewater treatment processes issues in a global and societal
context.




Course title

WATER CHEMISTRY

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Hanna Siwek
to the person

Hanna.Siwek@zut.edu.pl

Course code (if

applicable) WKSIR-1-75 ECTS points 4

Semester winter/summer !.anguaqe of english
instruction

Hours per week 2 Hours per 40
semester

Objectives of the
course

To introduce the student to a knowledge of physical and chemical parameters of water and processes that
control the composition of water in environments.

To illustrate elementary chemical water analysis and to provide the student with a knowledge of data
interpretation.

Entry requirements

Basic of general chemistry and physics;

Course contents

Environmental sampling of water

Basic characteristics of water: turbidity, pH, conductance

The properties of buffer solutions

Acid-base indication of water alkalinity and acidity. Indication of corrosivity of waters.
Determination of Water Hardness using Complexometric titration

Spectrophotometric determination of nutrients: nitrogen (ammonia, nitrate, nitrite) and phosphorus compounds
in water

Interpretation of chemical analyses

Physical chemistry of water. Hydrogen bonds. Physical states and properties of water.
Chemical properties of water. Mineral and gas solubility. Environmental water buffers.
Physical and chemical characteristics of water. Standard methods of water analysis.
Environmental waters and their essential characteristics.

Assessment methods

multimedia lecture

practical exercises

Continuous asssessment

Essey - main hydrochemical threats to surface waters in the selected country
Discussion during the classes

Lab exrecise reports

Recommended
readings

1. Mark M. Benjamin, Water Chemistry, Waveland Press, New York, 2014
2. Patrick Brezonik, William Arnold, Water chemistry, Oxford University Press, xford, 2011

Knowledge

Student has the knowledge of basic processes in natural waters and the ability to assess the usage of surface
waters in particular purpose based on results of chemical analysis

Skills

Student has a working knowledge in hydrochemical laboratory and establishes the basic physical-chemical
parameters in water

Other social
competences

Student understands water pollution issues in a global and societal context and collaborates and solves
problems in group.




Course title

BUNKAPCTBO (BILKARSTVO)

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Dorota Jadczak
to the person

Dorota.Jadczak@zut.edu.pl

Course code (if

applicable) WKSIR-1-76 ECTS points 3

Semester winter/summer Language of bulgarian
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

OvcumnnuHaTa «bunkapcTBo» AaBa OCHOBHU MO3HaHWS 3a MOpdoIorMsaTa, CMCTEMaTUKaTa U
XapaKTepucTuKaTa Ha puTohapMaLeBTUYHUTE CBONCTBA Ha nevyebHnTe pacteHus. CTyaoeHTuTe ce
3ano3HaBaT C BUAOBOTO pa3Hoobpasme Ha leyebHUTe pacTeHUs, CypoBMHUTE U TAXHOTO pa3rno3HaBaHe.
MpnpobrBaT 3HaHUA 3a CbABPXKAHNETO Ha BUONOrMYHO-aKTUBHUTE BELLeCTBa B BUIKNTE, TEXHONOrMYHUTE
M3UCKBaHUA Npu cbbupaHe, CylleHe U CbXxpaHsBaHe Ha nevyebHUTe pacTeHus u TaxHaTa ynoTpeba.

Entry requirements

3HaHuA no 6oTaHuKa, 6UoxMMmsa U HU3NONIOrUS Ha pacTeHMATa.

Course contents

BoTaHMYecKo onucaHune, pasnpocTpaHeHne, OCHOBHU fle4ebHU CbCTaBKW, U3MO0JI3BaHE Ha: PO3MapuH, bocunek,
MaiopaHa, 651 1 YepBeH puraH, rpaguHCKY Yai, AMHKA, FPaanHCKr 4yBpuua, MeHTa, Kova TpeBa, MaTouuHa,
MCOrM, MallepKa, ecTparoH, asmMalyk, pe3eHe, KUM, KOpuaHabp, CUHAM, Mar4aHos, Konsp, Aesecus, 06MKHOBEH
QAHaCOoH, fla3apKuHs, IOMNOX, BasiepnaHa, MeanLMHCKa Narka, apTULLIOK, XXbT KaHTapuoH, 650 TpbH, KyATypeH
JIeH, TOPCKW C/le3, apHUKa, HEBEH, UHANAHCKU TaTyJ, BbJIHEH HAaNPbCTHUK, MOMUHA CbA3a, Fiyxapue,
KOMpMBa, MOJICKM XBOLL, nMa, 4bPBOBUAEH Ob3.

NcTopusa 1 3HaveHne Ha fevebHnTe pacTeHuns B Mowa. BUoMOrMYHO-aKTUBHY BeLLecTBa B nedebHuTe
pacTeHns N TAXHOTO BAIMSIHNE BbPXY YOBELLKMSA OPraHn3bM.

CbbupaHe, cylleHe, CbXpaHsBaHe M M3UCKBaHMUSA 3a KAYeCcTBO Ha nevyebHUTe pacTeHus.

Assessment methods

Nekuunn

Ob6cbxaaHe Ha npobnema - [UCKYCUS, OLLeHKa Ha Ka4eCTBOTO Ha CYPOBUHUTE
MpakTnyeckn MeToau - pa3rno3HaBaHe Ha pacTeHUusaTa, naeHTUPnKaunsa Ha CypoBMHUTE
MpoekT

pa3no3HaBaHe Ha pacTeHuaTa, naeHTUdnKaunsa Ha CypoBuHuUTE

TecT

n3nnT

Recommended
readings

1. Hukonosa A., Jle4yebHun pacTeHuns., AKaLeMN4HO N3aaTencTBo Ha ArpapHusa yHmsepcuteT, MNnosaus, 2010
2. MuTpeB A., Monosa C., ATnac Ha ne4ebHuTe pacteHns B bbnrapus, Cocus, 2011
3. EBcTaTmeBa J1., 10 TexHonormm 3a otraexaaHe Ha bunku, ®oHpauna C.E.I.A., 2008

Knowledge

Cnep 3aBbplUBaHe Ha gucuunanHaTa CTyAeHTbT No3HaBa 61MON0OrMyHO aKTUBHUTE BeLLeCTBa B sie4ebHnTe
pacTeHna. meToanm 3a C'b6VIpaHep cyweHne n CbXpaHdaBaHe Ha CypOBUHN.

Skills

CTyneHTbT 3Hae Kak ga ynotpebsBa cBomTe 3HaHUS Npu cbbupaHe, obpaboTka n ynotpeba Ha OCHOBHUTE
n4yebHn pacTeHus.

Other social
competences

CTyD,eHT'bT Mo oArosopeH Ha4nH pellaBa npo6neM|/| CBBbp3aHn C pa60TaTa c bunkosuTe pacTeHunA.




Course title

3EJIEHYYKOMPON3BOACTBO - 2 YACT (ZELENCUKOPROIZVODSTVO CAST 2.)

Level of course

first cycle

Teaching method

laboratory class / lecture

person responsible | porota Jadczak E-mail address | p,rta jadczak@zut.edu.pl
for the course to the person
Course code (if WKSiR-1-77 ECTS points 4
applicable)
Semester winter/summer Language of bulgarian
instruction
Hours per week 3 Hours per 45
semester

Objectives of the
course

LlenTa Ha Kypca no ,3eneH4yKonpon3BoACcTBO Il YacT” e 3arno3HaBaHe Ha CTyLeHTUTe C MeToaunTe Ha
OTrNexxAaHe Ha OCHOBHUTE MOJICKN 3eJ/IeHYYKOBU KYNTYPU, CTOMAHCKOTO UM 3HaYeHune, boTaHn4yeckaTa u
brnonornyHaTa xapakTepucTurka, KnacupukaumsaTa Ha CopToBeTe.

Entry requirements

3HaHMA no 6oTaHMKa, broxnmms n dun3nonorua Ha pacteHusTa, obuo 3eJ1IeH4YYyKOoNnpon3soaCTBO.

Course contents

V3nckBaHWs KbM COpTOBETE Ha: AOMaTW, NUMNep, KpacTaBulM, TUKBU, FpadunHCKK dacyn, rpax, 6akna, 3enesn
KYNTypu (rnaBecTo 3ese, UBETHO 3ene, anaball, CaBoncKo 3ene, 6poKon), canaTu, CNaHak, JyKOBU KyNTypu
(NyK, Npas, 4ecbH), MOPKOB, MarAaHo3, LUeunHa, CaJlaTHO LBEKJ0, PeNNYKK, aCnep>XXu, XpsH, PEBEH.
3HayeHue, pasnpocTpaHeHme, knacudurkaumns, 60TaHNYECKo onMcaHne, TEXHOJIOMUSA Ha OTrnexaaHe : [oMaTu,
nunep, KpacTaBuuW, TUKBW, FPaguHCKKU bacyn, rpax, 6akna, 3enesu KynTypu (rnaBecTo 3ese, LBETHO 3eie,
anabaw, caBoncko 3ene, bpokonu), canaTm, CNaHak, IYKOBU KyNTypu (nyK, npas, 4eCcbH), MOPKOB, Mar AaHO3,
LleSInHa, CanaTHO LIBEKJIO, PEMUYKN, acNepXn, XPsiH, PEBEH.

Assessment methods

Nekuunn
YnpaxHeHus
TeKyL, KOHTpOon
OLleHKa Mo npoekTa

n3nnT

Recommended
readings

1. Yonakos . T., 3eneH4yKONpPon3BoACTBO, AKafleMNYHO N34aTeNCTBO Ha ArpapHus yHusepcuTeT, Mnosams,
2009

2. KapTtanos . n g, 3e/1eH4yKONpon3BOACTBO CbC ceMernpounssoacTeo, Codpus, 1990

3. Muxos, Kp., H. MaHanoTos, CT. dnaunos, T. babpnkos, PbKOBOACTBO 3@ yNpa>kHEHUSA MO
3e/1eHYYKOMpPou3BOACTBO CbC cCeMenpon3soacTeo, MNMnosaus, 2001

Knowledge

Cnep 3aBbplUBaHe Ha AUCLMMIMHATA CTYAEHTbT NMO3HaBa pa3J/iMka B TEXHOJIOMMN Ha OTrJieXAaaHe Ha
OCHOBHUWTE 3eJIeHYYyKOBU KynTypw B Nonwa n bbarapua=

Skills

CTyOeHTBT NpaBUJIHO NMpuJlaro CboTBETHaTa TEXHOJIOMUSA Ha OTrneXxhaaHe Ha OCHOBHUTE 3eJ/IeHYYKOBU
KYNnTypu Taka B lNonwa, Kakto n bbnrapus. No3HaBa M3MCKBaAHUATa KbM COPTOBETE UTH.

Other social
competences

Ton e HafiCHO C Ba)XHOCTTa Ha nponssoaCcTBOTO U I'IOTpEﬁJ'IeHVIeTO Ha 3eJieH4yuUun B CBETOBEH Mawab.




Course title

3EJIEHYYKOMPOU3BOACTBO - | YACT (ZELENCUKOPROIZVODSTVO CAST 1.)

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Dorota Jadczak
to the person

Dorota.Jadczak@zut.edu.pl

Course code (if

applicable) WKSIR-1-78 ECTS points 3

Semester winter/summer Language of bulgarian
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

LlenTa Ha Kypca e 3ano3HaBaHe Ha CTYEHTUTE C Pa3BUTNETO Ha 3eJIeH4YYKONPOU3BOACTBOTO B [osiLa,
XPaHUTENIHOTO 3HAYEeHNEe Ha 3e/IeHYYLNTEe U OCHOBHUTE U3UCKBAHUS NpY OTr/IeXAaHe Ha pasnyHu BUAOBe
3€N1EeHYYKOBU KYITYpU.

Entry requirements

3HaHMA no 6oTaHMKa, broxnmms n dun3nonorus Ha pacteHusTa.

Course contents

Pa3sMHO>xaBaHe 1 pa3cafonpon3BOACTBO Ha 3eJIeHYYKOBUTE pacTeHUs, KYJTUBALUOHHN CbOPBbXKEHUSA B
MOJICKOTO 3e/1eH4YyKonpon3eoaCcTBO.

Ocob6eHOCTV NpU TOPEHE Ha 3eJIEHYYKOBU KYNTYPU - N34NCIsIBAHE Ha TOPHUTE [03W.

CxeMU Ha 3e/leHYyKoBM cenThboobpaLLeHus.

Knacudukaums Ha 3e/IeHYYKOBUTE pacTeHuns. M3MCKBaHWA Ha 3e/1eHYYLIMTE KbM OCHOBHUTE €KOJIOMNYHM
hakTopU: TOMNHA, CBET/IMHA, NMOYBEHA U Bb3AYLLUHA BAAXKHOCT, XpPaHUTENEH U Bb3AYLLIHO-TAa30B PEXUM.
OcobeHocTy Npu obpaboTKaTa Ha NoYsBaTa, TOPEHETO M HAaNOsABAaHETO Ha 3e/eHYYKOoBUTE KyNTypu, bopba c
6onecTn n HacekoMu.

TeopeTnyHM OCHOBY 1 ocobeHOCTH Npu NpubupaHe, TPAHCMOPT 1 COPTMPAHE Ha pekonTaTa.

Assessment methods

JNlekunn obcbxpawm npobnemn
Ynpa>xHeHus - cbBMecTHa paboTa ¢ npenogaBaTens
Mpe3seHTauwnsn

TekyL, KOHTpO

MpeseHTauus

nN3nnt

Recommended
readings

1. Yonakos . T., 3eneH4yKONpPon3BoACTBO, AKafleMNYHO N34aTeNCTBO Ha ArpapHus yHusepcuTeT, Mnosams,
2009

2. Muxos, Kp., H. MananoTos, CT. dununos, babpukos T., PbKoBOACTBO 3a yrnpa>KHeHUS Mo
3e/1IeH4YyKOonpous3BoACTBO CbC ceMenponsBoacTeo, Nnosams, 2001

Knowledge

CTYAEHTHT No3HaBa KJacudurkaums Ha 3eJIeHYYKOBUTE pacTeHus B Monwa n bbarapus, 6MoaornyHoTo um
3HayYeHune, N3NCKBAHMS Ha 3eJIeHYYLMTEe KbM €KONOTNYHNTE (haKTopn, METOAMN HA Pa3MHOXKaBaHE M OCHOBHUTE
MEepOoNnpUsATUA NpUiaraHn B 3e/1€HYyKONPOM3BOACTBO MO BPEME Ha BereTauMoHHUSA nepuof (obpaboTka Ha
rnoyeaTa, NpuiaraHe Ha KyATUBAUMOHHUTE CbOopbXeHus, centboobpublieHmns, 6opba c 6onectn n HenpusaTenu,
npubupaHe Ha pekonTaTa 1 ap.)

Skills

CTyOeHTBbT NpuTeXXaBa YMeHUs 3a NpakTUYeCcKo NpuoXKeHne Ha 3HaHnATa cu.

Other social
competences

CTyD,eHT'bT OCb3HaBa pUCKoBeTeTe N MOXXe Oa OueHW 3Ha4YnHUe Ha BbpLueHaTa OT Hero nenHocT B obnactrta
Ha 3e/leH4YyKonpon3ssoacTBoTO




Course title

WHTEIPUPAHO MPOU3BOACTBO HA 3EJIEHYYLIN N BUJIKWN (INTEGRIRANO PROIZVODSTVO NA ZELENCUCI |
BILKI)

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Dorota Jadczak
to the person

Dorota.Jadczak@zut.edu.pl

Course code (if

applicable) WKSIR-1-79 ECTS points 3

Semester winter/summer Language of bulgarian
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

LlenTta Ha Kypca no ,/IHTerpvpaHo npon3BoACTBO Ha 3esieHYyLNn 1 Bunkn” e 3ano3HaBaHe Ha CTyAeHTUTe C
MeToAMTe Ha UHTEerpMpaHo OTrnexnaHe Ha OCHOBHUTE MOJICKWN 3e/1eHYYKOBU KYNTypu 1 BUAKN, OCHOBHM
MPUHLWAN MPU OTINEXAAHETO UM.

Entry requirements

3HaHusA no 6boTaHmka, broxnummns, Pn3M0N0rnNa Ha pacTeHusTa, 3eJ1IeH4yKONponu3BoaACTBO.

Course contents

TexHoM0rns Ha UHTErpupaHoTo OTriaexaaHe Ha M3bpaHuTe 3e/1eHYYKOBM pacTeHMs: AoMaTK, Nunep,
KpacTaBuum, yK, MOPKOBU, PAHHW KapTodu, OCHOBHUN BUNKOBK pacTeHMs.

CbLUHOCT 1 OCHOBA Ha MHTErpuMpaHo 3e/1eHYyKOMNpPon3BOACTBO.
OCHOBHU MPUHLAMN B UHTErPUPAHOTO 3€J1IeHYYKOMPON3BOACTBO, TOPEHE C OPraHNYHM TOPOBE, U3rparkaaHe Ha
6anaHcnpaHu cemtboobpalleHns, eCTECTBEHO CTUMYJIMPaAHE Ha pacTeHusTa, CTUMYyJMpaHe Ha NonesHuTe

HaCekoMn N XXNBOTHWN, anTepPHaAaTUBHN CUCTEMU 3a 6op6a c bonectute npun ycnoBmnAaTa Ha MHTErpupaHoTo
nponsBoAcCTBO Ha 3eNeHYyunTe.

Assessment methods

nekuunm
ynpa>kHeHUs
npeseHTauus

npoekT

TEKYLL KOHTPO

oL,eHKa Mo NMpoekTa
oLleHKa Mo npeseHTauus

n3nnT

Recommended
readings

1. Mpon3BoACTBO Ha BUONOrNYHN 3eneHYyum Ha OTKpUTO, brnoceneHa, 2011

2. AtaHacoB H. u gp., UHTerpmnpaHa 3alimTa Ha opaH>XepunHuTe KynTypu oT 6onectn n Henpuatenn, BugeHos
n cuH & MaHTaHec, 2005

3. Kapos, CT., H. NaHanoToB, AHgpees P., BUONOrnM4yHO NPon3BOACTBO Ha 3e/1IeHYYKOBU KYJITYypW.
OomaTtu. Munep. B: Xp. AH4eBa (pen). Hapb4HUk no 6uonormnyHo semenenve, UK “BAM”, Nnosaue, 2007

4. Nonos Bn., Kaposa A., buonorn4Ho 3emegenne, AKageMnyHo n3faTtesicTBO Ha ArpapHus yYHUBEpPCUTET,
Mnosgus, 2011

Knowledge

Cnep 3aBbplUBaHe Ha gucuunanHaTa CTYAeHTbT I'IpVIJJ,OﬁI/IBa npeacTaBa 3a CbWHOCTTa U OCHOBHU NpUHLUKXNA B
WHTErpnpaHoToO 3eneH4YyKonponssoaCcTBeoO.

Skills

[Mo3HaBa TeXHOJIOrMU Ha UHTErpupaHoTOo OTrJieXXJaHe Ha VI36paHI/ITe 3eN1eH4YyKOoBU n 6unkosun pacTeHus.

Other social
competences

CTyOeHTHbT pa3bupa 3Ha4YeHne Ha UHTErpuMpaHoOTO NPOU3BOACTBO Ha PacTUTENIHA XpPaHa 3a YOBEKa W OKOoHaTa
cpepa.




Course title

CENEKUNA N CEMENPON3BOACTBO HA 3EJIEHYYKOBUTE KYJITYPU /SELEKCIYA | SEMEPROIZVODSTVO NA
ZELENCUKOVITE KULTURI

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Dorota Jadczak
to the person

Dorota.Jadczak@zut.edu.pl

Course code (if

applicable) WKSIR-1-80 ECTS points 4

Semester winter/summer Language of bulgarian
instruction

Hours per week 3 Hours per 45
semester

Objectives of the
course

3ano3HaBaHe Ha CTYLEHTU C FeHeTUYHM 0COBEeHOCTM Ha 3e/IeHYYKOBUTE COpTOBe, bBuosormaTa Ha ubdTexa n
onnoxpaHneTto, obpaboTka Ha NOCEBHUSA MaTepuan, arPOTEXHUHU U TEXHONOMMYHW MPUHLMUAN Npn
3e/1eHYYKOBOTO CEMEeNpPON3BOACTBO, N3NCKBAHNS HA 3aKOHA 3a MOCEBHMA U NocadbyeH MaTepuan.

Entry requirements

MoponornyHN 0co6eHOCTM Ha CEMEHHULNTE; MPOU3BOACTBO, CbXpaHsaBaHe, NoA6op 1 3aca)kaaHe Ha
LWEKIVHI U NPV ABErOAMNLLIHN 3eNI€HYYKOBU KYNTYpPU.

Course contents

DU3NYHN CBONCTBa Ha ceMeHaTa. OKayecTBABaHe Ha CEMeHHUA MaTepuan, cyuweHe CbXpaHaBaHe Ha
ceMeHaTa. 'pyxn 3a cemenpon3BoauTESIHUTE MOCEBMU.

3aKOoH 3a NOCEeBHUA 1 NocafibyeH MaTepuan Ha Pb 1 peneBaHTHM akToBe 0T EBPONENcKoTo 3aKOHOAATENCTBO.
Bronorns Ha ubgTexa, ONpaLlBaHETO 1 OMJIOXAAHETO NpY CbOTBETHU BULOBE 3€/1€HYYKOBU KYTYpPMU.

CeMenpousBoACTBO Ha: 3e/1eByY 3e/eHYyun, OMaTU, Nunep, KpacTaBuLM, MOPKOBHY, LiefInHa, MaraaHos,
cafnaTHO UBeKo, NyK, Npas, dacyn, rpax, Penuykmn, cnaHak u canaTtu.

Mop0IOrMyHN 0COBEHOCTY Ha CEMEHHMLIMTE; MPOM3BOACTBO, CbXpaHsBaHe, Nofbop 1 3acaxxaaHe Ha
LLEKUHIX MPU ABEFOAULIHN 3€/1€HYYKOBU KYTYPU.

Assessment methods

nekuymm obcbxaalwm npobnema

ynpa>kHeHUs - CbBMeCcTHa paboTa c npenofaBaTens
npeseHTauus

TeKyll, KOHTPON

oLleHKa Ha npe3eHTauusTa Ha CTyeHTa

oLleHKa Ha NnpoekTa

MNCMeH n3NnT

Recommended
readings

1. 3aKoH 3a NoCeBHMA U NocaabyeH MaTepuan Ha Pb, 2011
2. leHkoB I'., MypTa3oB T., MuHkoB M., 3e1eHYyKONpoM3BOACTBO CbC CENIeKLNSA 1 CEMENPOM3BOACTBOJ
Cogms., Cocpusa., 1994

3. Muxos K., MaHanoTtoB H., ®nnunos C., babpnkos T., PbKOBOACTBO 3a yrnpa>KHEHNS No
3e/1eHYYKOMpPOn3BOACTBO CbC CEMENPOM3BOACTBO., AY MNMnosaue, MNnosaus, 2001

Knowledge

CTyAeHTBbT NO3HaBa Ha4YMHM Ha CEMENPOU3BOACTBO Ha CbOTBETHUN BUAOBE 3€/IeHYYKOBU KYNTYypH, bruonorusa Ha
UbdTexa, onpawBaHeTo U ONJOXKAAHETO, 3arno3HaT € C MOpP(OJSIOrNUYHN 0C0BEeHOCTN Ha CEMEHHNLUMNTE;
nponseBoacTBO, CbXpaHABaHe, |'|01:|.60p N 3aCadaHe Ha WeKNHI Npn ABErognlHN 3eNeHYyYKOBU KYyNnTypWu.

Skills

CTyOeHTBT NpuTexXaBa NpakTUYeCKM YMEHUS NPN CEMENPON3BOACTBO Ha OTAE/IHNTE BU30BE 3eJ1IeHYYKOBU
KYNTypun n oka4ecCcTtBABaHe Ha CEMEHHNA MaTepual.

Other social
competences

CTyOeHTbT OCb3HaBa PUCKOBETE M MOXXe [la OLleHsIBa 3Ha4YMMOCTTa Ha BbpLUeHaTa OT Hero OEeNHOCT.




Course title

CbBWPAHE HA OVNBOPACTSALLUN BNJIKN (SYBIRANE NA DIVORASTYASTI BILKI)

Level of course

first cycle

Teaching method

laboratory class / lecture

Person responsible
for the course

E-mail address

Dorota Jadczak
to the person

Dorota.Jadczak@zut.edu.pl

Course code (if

applicable) WKSIR-1-81 ECTS points 3

Semester winter/summer Language of bulgarian
instruction

Hours per week 2 Hours per 30
semester

Objectives of the
course

OucumnnmHaTa «CbbrpaHe Ha AMBOpACTALWM BUIKK” AaBa OCHOBHMW NMO3HAHWUSA 3@ MOPGOIOrNATa,
cucTeMaTUKaTa U XapakTepucTukaTa Ha uTodapMaueBTUYHUTE CBOMCTBA Ha AUBOPACTAWMTE fe4YebHn
pacTeHus. CTyleHTUTe ce 3arno3HaBaT C BMAOBO pa3Hoobpasue Ha AnBopacTsaWwmuTe nevebHn pacTeHus,
CYPOBUHMN N TAXHOTO pa3no3HaBaHe. MpnaobusaT 3HaHMA 3a CbAbpPXKaHMETO Ha 6MONOrNYHO-aKTUBHN
BelecTBa B 6BUNKUTE, M3MCKBaHMATA NpU pa3no3HaBaHe, cbbupaHe, CylleHe U CbXpaHsiBaHe Ha CYPOBUHUTE U
TAXHaTa ynoTtpeba.

Entry requirements

3HaHua no 6oTaHnKa, Broxmumusa m q3|/|3I/IO}'IOFI/IF| Ha pacCTeHnAaTa.

Course contents

DNTOCOLUMONOrNYHO NPOYYBaHE Ha rpynuTe pacTEHNS U OLEeHKa Ha MecToobuTaHneTo M. OnncaHue,
ynoTpebsiemMa 4acT, Ha4yMH Ha BpaHe n cylleHe, XMMUYeH CbCTaB 1 yrnoTpeba Ha Mo BaXkKHUTe AUBOPACTALLN
6MNKK.

3HayYeHune Ha AuBopacTawmnTe nevebHn pacteHus. OnasBaHe Ha OKOJIHaTa cpefa v NpaBujeH HaA30p Npu
cbbupaHe Ha nevebHUTE pacTeHWs OT NpupoaaTa, NPUHLMNK 3a pa3yMHO CbbupaHe, CPOKOBE N HAYUHUN Ha
cbbupaHeTo.

MecToobuTaHMe Ha No-BaXkKHUTE BUAOBE: BNa)HW 30HU - e3epa, pekn, 6perose 1 HaBOAHSABaHWN 30HW, BJIaXKHU
1 6naTHeCTM NoYBKU, TpecaBuLLa, BNa>XHW INBALAN; CYXU 30HW - NacuLla, yrapu, 3eMenesiCKu 3eMu, ropu,
MONAHW, XpacTu.

Assessment methods

nekumm
ynpa>kHeHus
npoeKT

oueHKa Ha npoekTa
TeKyLL KOHTPON

n3nunT

Recommended
readings

1. KaHuckos B., JleyebHnTe pacTeHus B Bbarapus - eHUMKIONeanyeH crnpaBoYHuk., Codusa, 2011

2. MuTpes A., Nonoga C., ATnac Ha ne4yebHuTe pacteHusa B bvarapus, Cogus, 1982

3. Hukonos C. (rn. PepakTop), CneunanmsnpaHa eHumkioneans Ha neyebHute pacteHus, KHMronspartencka
Kblwa Tpyna, 2006

Knowledge

CTyneHTHT No3HaBa BUAOBE AMBapacTaWmTe ne4vyebHu pacTteHna n 61O0NOrMYHO aKTUBHMTE BeLecTBa B THAX,
npunHUMNnM 3bvabJ/KaBalm npun c1=6v|paHeTo M CBBP3aHO CBbC 3allTa Ha OKO/IHaTa cpela.

Skills

3Hae Kak fa ynoTtpebsBa cBOUTEe 3HaHWA Npu cbbupaHe, 0bpaboTka n ynotpeba Ha OCHOBHUTE N4ebHM
pacTeHus.

Other social
competences

CTyAeHTBbT € HasiCHO C Ba)KHOCTTa Ha JledyebHu pacTeHus cbbrpaHu oT OKoNHaTa cpefa, No3HaBa HavvHKY 3a
ona3BaHe Ha OKoJIHaTa cpefa W nNpaBuieH Haa3op Npy cbbupaHe Ha nevyebHUTE pacTeHUs OT NpupoaaTa.




