OKRUHY K RIGOROZNIM ZKOUSKAM
Z PRIRODOPISU A ENVIRONMENTALNI VYCHOVY
RIGOROUS EXAMINATION TOPICS:
BIOLOGY AND ENVIRONMENTAL EDUCATION

CAST 1 ZNALOST OBOROVEHO OBSAHU (Part 1 — SUBJECT MATTER CONTENT KNOWLEDGE)

Obecna a evolucni biologie (General Biology and Evolutionary Biology)
Genetika a molekularni biologie (Genetics and Molecular Biology)
Botanika (Botany)

Zoologie (Zoology)

Antropologie (Anthropology)

Ekologie a ochrana ptirody (Ecology and Nature Conservation)

Obecna a evolucni biologie
General Biology and Evolutionary Biology

1. Fyzikalni, chemickd a biologicka evoluce ve Vesmiru. Vznik a pocatecni faze vyvoje Zivota na Zemi.
Latkové sloZeni Zivych organismU — sacharidy, lipidy, bilkoviny a nukleové kyseliny. Hlavni metabolické
drahy Zivych organism( (chemoautotrofni, fotoautotrofni, fotohetero- trofni a chemoheterotrofni
metabolismus). Stavba, funkce a rozmnoZovdni prokaryotickych a eukaryotickych bunék. Bunécény
cyklus. Viry, viriony, viroidy a virusoidy. Replikace DNA. Transkripce a translace. Proteosyntéza.

The evolution in Universe on physical, chemical and biological level. The origin and early history of
terrestrial life. The chemical building blocks of living organisms — carbohydrates, lipids, proteins, nucleid
acids. The main metabolic pathways in living organisms (chemoauto-trophic, fotoautotrophic,
fotoheterotrophic, chemoheterotrophic metabolism). Structure, meta-bolism and division of prokaryotic
and eucaryotic cells. Cell cycle. Viruses, virions, viroids, virusoids. Replication of DNA. Transcription and
translation. Proteosynthesis.

2. Darwinova teorie pfirozeného vybéru. Hlavni evolucni mechanismy. Pfirodni a pohlavni vybér.
Mikroevoluce a makroevoluce. Typy selekce (usmérnujici, stabilizujici, disruptivni), r a K strategie. Tvrdy
a mékky vybér. Geneticky drift. Reprodukcéné izola¢ni mechanismy (prezygotické a postzygotické).
Modely speciace.

Darwin’s theory of natural selection. Important forces in selection. The natural and the sexual selection.
Microevolution and macroevolution. Forms of selection (directional, stabilizing, disruptive), the r and the
K strategies. Hard and soft selection. Genetic drift. Reproductive isolating mechanisms (prezygotic and
postzygotic ). The models of speciation.

3. Gradualisticky a punktualisticky model evoluce. Disparita a diverzita. Alopatrickd a sympatricka
speciace. Vyznam polyploidizace a heterosomie pfi speciaci. Fyleticka, Stépna a saltacni speciace.
Individudlni, skupinovy a pfibuzensky vybér. Geneticky vyznam altruistického chovani.

Graduated and punctuated models of evolution. Disparity and diversity. Allopatric and sympatric
speciation. Importance of polyploidy and heterosomy in speciation. Fyletic, cleavable and abrupted
speciation. Individual, group and kin selection. Genetic importance of altruism.



Genetika a molekularni biologie
Genetics and Molecular Biology

4. Hybridizacni pokus jako zaklad klasické genetiky. J. G. Mendel a jeho dilo. Praktické priklady
monohybridniho az trihybridniho kfizeni. Genové interakce a vazba gen(.

Hybridization as a basis of classical genetic studies. J. G. Mendel and his experiments. Some examples
from monohybrid, dihybrid and trihybrid crossings. The genes interactions and genetic linkage.

5. Struktura DNA. Geneticky kdd a jeho funkce. Proteosyntéza. Geneticky zaklad plynulé proménlivosti.
Genetickd determinace pohlavi. Dédicnost vlastnosti vdzanych na pohlavi.

The DNA structure. The function of the genetic code. Proteosynthesis. The genetic basis of continuous
variation. Genetic source of sexual differentiation. Inheritance of sex-linked traits.

6. Biologické manipulace na molekularni drovni. Metody transgenoze. GMO. Studium pfibuznosti Zivych
organisml na zakladé nukleotidovych sekvenci DNA a podle sekvenci aminokyselin v polypeptidech.
Forensni aplikace molekularni biologie. Totipotence somatickych bunék. Tkarnové (explantatové)
kultury. Manipulace in vitro ve tkanovych kulturach. Parasexudlni hybridizace. Cybridy.

Biological manipulations on molecular level. Methods of transgenosis. GMO. Studies of the relationship
between organisms according to nucleotide sequencies in DNA and according to amino acids in
polypeptides. Forensic applications of molecular biology. Totipotency of somatic cells. Tissue (explant)
cultures. Manipulations in vitro in tissue cultures. Parasexual hybridization. Cybrids.

Botanika
Botany

7. Anatomie, morfologie a fyziologie rostlin: rostlinné buriky a pletiva. Vegetativni a generativni organy.
Zakladni fyziologické procesy (vodni rezim, minerdlni vyZiva, fotosyntéza, dychani, rlst a pohyby rostlin,
rozmnozovani).

Plant anatomy, morphology and physiology: plant cells and tissues. Vegetative and reproductive organs.
Basic physiological processes (water relations, mineral nutrition, photosynthesis, respiration, plant
growth and movements, reproduction).

8. Bakterie a viry: zakladni pfehled systému (zpUsoby tfidéni, vyznacné skupiny a zastupci). Stavba téla.
RozmnozZovani. Vyskyt a vyznam v rlznych typech prostredi. Vyznam pro clovéka.

Bacteria and viruses: concise overview of systematics (methods of classification, important groups and
representatives). Morphology and structure of cells and virions. Reproduction. Occurrence and
importance in diverse habitats. Importance to humans.

9. ,NiZsi rostliny” (sinice, fasy, houby a houbdm podobné organismy): postaveni v systému Zivych
organismu, vyvojové vztahy. Pfehled a zakladni charakteristiky hlavnich skupin, vyznacni zastupci.
Rozmnozovani. Vyskyt a vyznam v pfirodé. Vyznam pro ¢lovéka.



,Lower plants” (cyanophytes, algae, fungi and fungus-like organisms): systematic position, evolutionary
relationships. Overview and basic characteristics of main groups, important representatives.
Reproduction. Occurrence and ecological importance. Importance to humans.

10. Prehled systému vysSich (cévnatych) rostlin: mechorosty, kapradorosty, nahosemenné,
krytosemenné rostliny.

Overview and systematics of bryophytes and vascular plants: lycophytes, monilophytes, woody plants
(gymnosperms, angiosperms).

Zoologie
Zoology

11. Fylogeneze Zivocichll. SoucCasné nazory na skupinu ,Protozoa“. Hlavni stavebni plany
mnohobunécnych Zivocichll. Porifera a Cnidaria. Bilateralia: soucasné nazory na skupiny
Platyhelminthes, Ecdysozoa, Trochozoa.

Phylogeny of animals. Current hypotheses on relationships of the ,Protozoa”. Bodyplans of major
multicellular animals. Position of the sponges (Porifera) and cnidarians (Cnidaria). Bilaterally
symmetrical animals and concepts of Lophotrochozoa and Ecdysozoa, position of deuterostomes.

12. Deuterostomia a fylogeneze Chordata a Vertebrata. Hlavni skupiny Actinopterigyii, Tetrapoda,
Amniota, Mammalia a Aves.

Deuterostomia and phylogeny of Chordata and Vertebrata. Actinopterigyii, Tetrapoda, Amniota,
Mammalia and Aves.

13. Evoluce tkani a organovych soustav Zivocichl. RozmnoZovani a vyvoj Zivocich(.
Evolution of animal tissues, organs and organ systems. Reproduction and development of animals.

Antropologie
Anthropology

14. Historie antropologie a moderni struktura véd o ¢lovéku. Prameny antropologie. Antropologie
obyvatelstva CR. Vyvojové zmény u soucasného ¢lovéka z hlediska antropologie. Rovnocennost lidskych
skupin a kultur. Antropologickd muzea, nalezi$té a vzdélavaci instituce v CR.

History of anthropology and modern structure of the human sciences. Anthropology sources.
Anthropology of the Czech population. Developmental changes in contemporary man in terms of
anthropology. Equivalence of human groups and cultures. Anthropological museums, Archaeological
sites and educational institutions in the Czech Republic.

15. Antropologie déti a mladeZe. Ristova antropologie. Vztah antropologie a demografie. Evropa a CR.
Variabilita znak(d c¢lovéka, jeji pFiciny a dopady. Ontogeneticky vyvoj ¢lovéka. Dédic¢nost krevnich skupin.
Anatomické a fyziologické zvlastnosti télnich soustav u déti a mladeZe. Vnitfni a vnéjsi Cinitelé
vyvojovych zmén u ¢lovéka.

Anthropology of children and youth. Growth anthropology. Relationship of anthropology and
demography. Europe and the Czech Republic. Variability of man’s character, its causes and
consequences. Ontogenetic development of man. Inheritance of blood groups. Anatomical and



physiological traits of bodily systems in children and youth. Internal and external factors of
developmental changes in humans.

16. Antropologicky vyzkum — metody a prostfedky sbéru a zpracovani dat. Vyvoj nazor( na plivod a
vyvoj ¢lovéka. Hominizace — sapientace. Puberta jako vyznamny proces v Zivoté jedince.

Anthropological research — methods and means of collecting and processing data. Development of views
on the origin and evolution of man. Hominisation (anthropogenesis) — sapientation. Puberty as a
significant process in the life of an individual.

Ekologie a ochrana ptirody
Ecology and Nature Conservation

17. Organismy a prostfedi, podminky a zdroje. Interakce organism( (intraspecifické, interspecifické).
Struktura, rdst a dynamika populaci. Struktura a stabilita spoledenstev, mechanismy resistence a
resilience. Tok energie a latek, biochemické cykly. Variabilita ekosystém(. Aplikovana ekologie.
Ekologickd a environmentalni vychova, vzdélavani a osvéta. Globalni environmentalni problémy.
Organisms and the environment, conditions and resources. Interaction between organisms (intraspecific,
interspecific). Structure, growth and population dynamics. Structure and stability of biotic communities,
resilience and resistance. Energy flow and biochemical cycles. Variability of ecosystems. Applied ecology.
Ecological and environmental education. Global environmental issues.

18. Ochrana ptirody v CR a ve svété. Ochrana biodiverzity. Struktura a funkce krajiny a péce o krajinu.
Biotopy v krajiné CR. Hlavni slozky Zivotniho prostfedi a jejich ochrana.

Nature protection in the Czech Republic and in the world. The protection of biodiversity. Structure and
function of landscapes and landscape care. Biotopes in the landscape of the Czech Republic. The main
components of the environment and their protection.

CAST 2 DIDAKTIKA PRIRODOPISU & BIOLOGIE (Part 2 — DIDACTICS OF BIOLOGY)

Didaktika prirodopisu a biologie
Didactics of Biology

1. Zakovské prekoncepce a miskoncepce ve vyuce pfirodopisu (biologie). Teorie konceptudlni zmény
a moznosti jejiho vyuZiti ve vyuce prirodovédnych predmétl (véetné prirodopisu a biologie)

Pupils’ preconceptions and misconceptions in biology instruction. Theory of Conceptual Change and its
implication for science (STEM)/biology instruction.

2. Model didaktické rekonstrukce (véetné modelu didaktické rekonstrukce pro ucitelské vzdélavani)
a moznosti jeho vyuZiti ve vyuce pfirodopisu (biologie).

The Model of Educational Reconstruction (including The Model of Educational Reconstruction for
Teacher Education) and its use for designing learning environments of biology instruction.



3. Didakticka znalost obsahu a jeji slozky (znalost oborového obsahu, obecné pedagogické znalosti,
didakticka znalost obsahu). MoZnosti rozvijeni didaktické znalosti obsahu béhem profesni drahy ucitele
prirodopisu (biologie).

Pedagogical Content Knowledge and its components (content knowledge, general pedagogical
knowledge; pedagogical content knowledge). The development of Pedagogical Content Knowledge
during the pre-service Teacher preparation and in-service Teacher professional development.

4. Vyzkum v didaktice biologie (postaveni vyzkumu v didaktice biologie pohledem Pasteurova
kvadrantu; prehled hlavnich metodologickych pfistupl vyuZivanych ve vyzkumu Skolni wvyuky
pfirodopisu a biologie, moZnosti vyuZiti vysledkl vyzkumu v didaktice biologie ve Skolni praxi).

Biology Education Research (= BER; BER within the Pasteur’s quadrant; research methods in Biology
Education Research; implications and use of BER in biology instruction).

CAST 3 OBHAJOBA RIGOROZNI PRACE
(Part 3 — Defence of the rigorous thesis)
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