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Podékovani

Na tomto misté bych chtéla vyjadtit hluboké podékovani panu prof. Martinu Bilkovi, Ph.D.,
za jeho pomoc pfi psani mé bakalarské prace. Jeho cenné rady a odborné vedeni mi byly
neocenitelnou oporou v pribéhu celého procesu psani. Dale bych chtéla vyjadfit vdek
zahrani¢nim mentorim z Univerzity v Ljubljané, panu Prof. Iztoku Devetakovi a Dr. Mihu
Slapnicarovi, ktefi mi poskytli ndhled do kurikularnich dokumentti a chemickych ucebnic.
Jejich vstficnost a odbornost mi umoznily ziskat hlubSi porozumeéni problematice

chemického slovinského vzd€lavaciho systému.



ABSTRAKT

Bakalatska prace zkouma slovinsky vzdélavaci systém se zaméienim na vyuku chemie jako
vSeobecné-vzdélavaciho predmétu. Analyzuje obsah chemického kurikula pro zaky
zakladnich Skol a gymnazii, s dirazem nejen na kurikularni dokumenty, ale i na praktickou
rovinu, zahrnujici rozhovory s aktéry slovinského chemického vzdélavani. Vysledkem prace
jsou analyzy vybranych ucebnic chemického vzdélavaciho systému od prvniho kontaktu
s chemickym obsahem v ramci integrované¢ho pfedmétu Piirodovéda (Naravoslovje) v
Sestém rocniku, az po predmét Chemie ve Ctvrtém ro¢niku gymnazidlniho studia. Prace
analyzuje nézory a postoje aktéri slovinského vzdélavaciho systému v oblasti chemie jako
vSeobecné-vzdelavaciho predmétu ve vazbé na aktudlni kurikuldrni dokumenty pro
sekundérni vzdelavani, a tak pfinasi fadu inspiraci 1 pro aktualni zmény kurikula realizované

v soucasnosti v Ceské republice.

KLICOVA SLOVA
Vyuka chemie ve Slovinsku, analyza slovinskych kurikularnich dokumentt, vyuka chemie

jako vSeobecné vzdélavaciho predmétu, rozhovory.



ABSTRACT

The bachelor thesis examines the Slovenian education system with a focus on chemistry
teaching as a general education subject. The theoretical part analyses the content of the
chemistry curriculum for students in primary and secondary schools, focusing not only on
curriculum documents but also on the practical aspect, including interviews with actors in
Slovenian chemistry education. The results of the work include analyzes of selected
textbooks within the Slovenian chemistry education system, starting with the first encounter
with chemistry content within the integrated subject of natural sciences (Naravoslovje) in
the sixth grade up to the subject of chemistry in the fourth year of high school education.
The bachelor thesis examines the opinions and attitudes of stakeholders in the Slovenian
education system towards chemistry as a general education subject in relation to the current
curriculum documents for secondary education, thus providing a wealth of inspiration for

the current curriculum changes being implemented in the Czech Republic.

KEYWORDS

Teaching chemistry in Slovenia, analysis of Slovenian curriculum documents, teaching

chemistry as a general education subject, interviews.
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Uvod

Slovinsko je zem¢ nachazejici se ve stiedni casti Evropy, pfesnéji na severu
Balkanského poloostrova. Lezi na kfizovatce Ctyf geografickych jednotek, a tak na jejim
uzemi lze nalézt horské oblasti Alp, pobiezi Stiedozemniho mote, krasové ploSiny a
Panonské niziny. Hlavnim méstem Slovinska je Lublan, ktera je také jeho nejveétsim méstem.
Kromé slovinstiny jsou oficidlnimi jazyky v zemi italStina a mad’arStina, které se pouzivaji
v oblastech s dvojjazy¢nym statusem. Vyznamnym milnikem v historii zemé je datum
1. kvétna 2004, kdy se Slovinsko stalo plnohodnotnym ¢lenem Evropské unie. Slovinsko je
povazovano za parlamentni demokratickou republiku s premiérem a prezidentem, ktefi jsou
voleni pfimymi volbami. Slovinsko nema regiony, ale je rozdélena do 212 obci (Union,

2024).

Prvni znami osadnici na tizemi dne$ni Slovinska sahaji az do pravékych dob, ale prvni
historickd zminka je spojena s dobou antiky, kdy v této oblasti zili Ilyfané. Je diileZité zminit
i roli Riman®, ktefi zalozili nékolik mést na slovinském tzemi, véetnd Emony
(dnesni Lublai), Celeie (Celje) a Poetovie (Ptuj). Rimské obdobi piineslo urbanizaci, rozvoj
infrastruktury a S$ifeni latinského jazyka a kultury. DalSimi klicovymi obdobimi byly
sttedovek a renesance, kterd byla charakterizovana formovanim politickych a kulturnich
trendli. Béhem stfedovéku vznikla vévodstvi a knizectvi, véetné ,,Kranjska®, ,,Stajerska“
a ,,Koroska®, ktera byla v t¢ dob¢ diilezita pro politickou strukturu Slovinska. Renesan¢ni a
reformacni obdobi pfineslo nové kulturni a ndbozenské myslenky, které siln€ ovlivnily

spole¢nost (Zver, 2021).

Dtlezité obdobi v d&jinach Slovinska byla také habsburska monarchie v 18. stoleti, ktera
vladla zna¢né ¢asti historického uzemi dnesniho Slovinsko. Béhem této doby byla zavedena
némcina jako ufedni jazyk, coz mélo dlouhodobé disledky pro slovinsky jazyk a kulturu.
Marie Terezie, jedna z panovnic habsburské monarchie, byla znamé svymi reformami, které

ovlivnily i1 vzdélavani. Zavedla povinné zdkladni vzdélani pro déti v zemich pod jeji vladou.

Illyrské provincie, zaloZzené pod vlivem Napoleona v 19. stoleti, také pfinesly nckteré
reformy ve vzdélavani. PfestoZe jejich existence byla kratka, zanechaly trvalou stopu

v organizaci soudnictvi, statni spravy a Skolstvi.



Nasledovalo obdobi Rakousko-uherské monarchie, které mélo vyznamny dopad na politicky
a spolecCensky zivot Slovinska. Béhem této doby se rozvijely nové myslenky o narodni
identité a sebeuréeni, coz vedlo k riiznym politickym hnutim a snahdm o autonomii. Era
Rakousko-uherské monarchie zahrnovala také obdobi prvni svétové valky, pfi¢emz jedna z

dualezitych front (Socska fronta) byla na izemi dnesni Slovinska (Zver, 2021).

Po prvni svétové valce se Slovinsko stalo soucasti Kralovstvi Srbti, Chorvatt a Slovinct,
pozdéji prejmenovaného na Kralovstvi Jugoslavie. Toto obdobi bylo poznamendno
intenzivnimi politickymi a kulturnimi zménami, které¢ ovlivnily i vzd€lavani. Po druhé
svétové valce se republika stala souCasti nového socialistického federativniho statu
Jugoslavie (SFRJ). Navzdory politickym tlakiim ziistalo vzdélavani dtlezitou oblasti, kde

byla zachovana slovinska identita a kultura (Zver, 2021).

Nejvyznamnéjsi obratovy bod v déjinach Slovinska nastal na konci 20. stoleti, kdy se zemé
stala nezavislou a suverénni. Po rozpadu Jugoslavie v roce 1991 Slovinsko vyhlasilo svou
nezavislost, coz vedlo ke kratké valce nasledované mezinarodnim uznanim. V této dob¢ se

Slovinsko stalo nezavislym statem (Zver, 2021).

Hlavnim cilem bakalaiské prace je analyza Skolniho vzdélavaciho systému Slovinska se
zamétfenim na vyuku chemie jako vSeobecné-vzdélavaciho predmétu. Obsah vyuky chemie
ve vSeobecném sekundarnim vzdélavani je ilustrovan na piikladech popisu nékolika
vybranych ucebnic chemie pro zdkladni Skoly a gymndazia. V praktické Casti se prace
zaméfuje na rozhovory s aktéry slovinské vyuky chemie na zakladnich Skolach, gymnaziich

a v pripravé ucitelii a porovnava je s analyzou kurikularnich dokumentt.



1 Analyza vzdélavaciho systému ve Slovinsku

Slovinsky vzdé¢lavaci systém zacina predSkolnim vzdélavanim, které je dobrovolné
a zahrnuje obecné predskolni vzdélavani a péci. DEti navstévuji predskolni vzdélavani od 11
mésict a pokracuji vném az do prechodu do zékladni Skoly. PtredSkolni vzdélavani je
poskytovano vetfejnymi i soukromymi matefskymi Skolami, umoznujici rodicim svobodu
volby vzdé¢lavacich programi v souladu s jejich osobnimi nazory. Ucebni plan matetskych
Skol pochézi z roku 1999 s menSimi dodatky z roku 2002 pro specifické cilové skupiny,
napt. pro déti se specifickymi potfebami. Ucebni plan matetskych Skol se sklada ze dvou
cykll: prvni je pro déti od 1 roku do 3 let a druhy pro déti ve v€ku 3 az 6 let. Ucebni plan

podporuje celodenni, pildenni a kratké programy (Klemencic et al., 2023).

Podobné jako ¢esky vzdelavaci systém ma slovinsky vzdélavaci systém povinnou devitiletou
Skolni dochazku. Zékladni devitiletou Skolu navstévuji Zaci ve véku od 6 do 15 let. Program
zakladni Skoly je rozdélen do tfi vzdélavacich cykll s tim, ze kazdy cyklus obsahuje tii
ro¢niky. Povinné zakladni vzdélavani je poskytované vetejnymi i soukromymi Skolami.
Méné nez jedno procento zakl navstévuje soukromé zékladni Skoly. Dale jsou vzdélavaci
instituce pro déti se specialnimi vzdélavacimi potfebami (SVP) a organizace pro vzdélavani
dospélych. Struktura programu pro zékladni Skoly je definovana rozvrhem a uc¢ebnimi plany
pro povinné a volitelné¢ predméty, smérnicemi a koncepcemi vzdélavani, které¢ stanovuji
dal$i metody prace s détmi (dopoledni péce, mimoskolni aktivity, mimoskolni vyuka,
Skola v pfirod¢),  prifezovy  obsah  (denni  aktivity,  vyuzivani  knihoven
a informacnich technologii) a dal$i dokumenty pro smétovani pedagogickych pracovnikli

(Klemencic et al., 2023).

Vyssi sekundarni vzdélavani trva dva roky az pét let, vék zakd je od 15 do 19 let. Vzdélavaci
programy pro vysSi sekundarni vzdélavani zahrnuji odborné, profesni a gymnazialni

(vSeobecné-vzdélavaci) sméry (Klemencic et al., 2023).

Po stfednim vSeobecném vzdélavani zakonCeném vSeobecnou maturitou je mozné nastoupit
na vysokoSkolské studijni programy 1. stupné a 2. stupné, coz vede k ziskani bakalatrského

a magisterského vzdélani.



Po dokonceni profesni maturity miize dany zak pokraovat ve studiu vyssiho odborného
vzdélani 1. stupné, které je zakonCeno bakalaiskym vzd€lanim. Pokud by dany zak chtél
ukoncit své studium vysokoskolskym programem 2. stupné, musi splnit urcité¢ dalsi
podminky. Tyto podminky zahrnuji splnéni péti pfedmétl na gymnaziu a poté lze ziskat
vSeobecnou maturitu. N&které fakulty pfijimaji zaky i s profesni maturitou, ale na vysoké
Skoly s Iékaiskym Ci pedagogickym zaméfenim je nutné splnéni vSeobecné maturity
z gymnazia. Tyto podminky jsou stanoveny z diivodu piijimaciho fizeni, které¢ ve vétSing
pripadi neni formou testu, ale je zalozeno na vysledcich ze sttedni Skoly. Vzdé€lavaci systém
ve Slovinsku je fizen dvéma ministerstvy: Ministerstvem $kolstvi a sportu a Ministerstvem
vyssiho skolstvi, védy a technologie. Sprava vzdélavaciho systému ve Slovinsku je primarné

rozdélena mezi vladu a Skolu. Vzdélavani je bezplatné, a to jak zdkladni a stfedni, tak i

vysokoskolské, které je garantovano statem (Institut, 2007).

Vzdélavaci politika je vymezovana parlamentem a tstfedni vladou. Obce jsou zodpoveédné
za provoz vetejnych matetskych skol, zdkladnich hudebnich Skol, zakladnich Skol a
organizaci zaméfenych na vzdélavani dospélych. Ustfedni vlada je zodpovédna za provoz
vetejnych stfednich Skol, kratkodobych vysSich odbornych skol a instituci pro specialni
vzdélavaci potieby. Parlament mé pravomoc schvalovat vefejné vysokeé skoly. Ministerstvo
Skolstvi, védy a sportu je zodpovédné za tvorbu, hodnoceni a provadéni predpisii a ma
pravomoc nad matefskymi Skolami, povinnymi zékladnimi S$kolami, stfednimi Skolami,
vzdélavanim dospélych a vysokymi Skolami. VétSina rozhodnuti tykajicich se niZ§iho
sekundarniho vzdélavani je ponechana na urovni jednotlivych Skol, naptiklad organizace

vyuky ¢i sprava zdroj (Klemencic€ et al., 2023).

Ve Slovinsku ma kazda Groven vzdélavani urcity stupen autonomie. Ucitelé maji plnou
volnost pii vybéru vyukovych metod a organiza¢nich forem vyuky. Volitelnost 1ze popsat
dvéma zpiisoby. Prvni z nich spoc¢iva v tom, Ze Skoly nabizeji volitelné predméty, které si
zaci mohou vybrat na riznych trovnich vzdélavani. Druhy zptisob je zejména v odbornych
programech na vyssi sekundéarni tirovni, kde existuje tzv. otevieny osnovni plan, kde ¢ast
vzdelavaciho programu spoluvytvareji Skoly se socidlnimi partnery, mistnimi a regionalnimi
organizacemi a primyslem. Obsahovy rdmec u€ebnic, s vyjimkou tercialniho vzdélavani, je

fizen u¢ebnimi osnovami jednotlivych pfedmétii. Osnova je stanovena na celostatni urovni.
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Pro oficialni uznani ucebnice je vyzadovan souhlas jedné ze vzdélavacich rad v oblasti
vzdélavani. Nicméné je velmi obtizné stanovit troven centralizace vzdélavaciho systému ve

Slovinsku (Klemencic€ et al., 2023).

Hodnoceni ve slovinském vzdélavacim systému se 1issi podle stupné vzdélavani. Zaci na
zakladnich Skolach jsou hodnoceni riznymi zplisoby, a to bud ustné, pisemné, ci
projektovou praci. Zaci od treti az do devaté t¥idy jsou hodnoceni §kalou od 5 do 1, kde 1
predstavuje nejhorsi a 5 nejlepsi hodnoceni. Toto hodnoceni plati 1 pro stiedni Skoly. Na
vysokych skolach se pouziva hodnotici systém od 10 do 1, ktery funguje podobn¢ jako na

stiednich skolach s postupnym sestupnym hodnocenim.

Ve Slovinsku je moznost také vzdélavani dospélych (izobrazenavje odraslih), to se
vyznacuje Sirokou Skdlou programil a instituci. Zahrnuje vzdélavani, Skoleni a uceni osob,
které dokoncily povinnou Skolni dochazku a dale maji zajem rozvijet a prohlubovat své
schopnosti, ¢i znalosti. Tito studenti nemaji status bézného studenta na zakladni ¢i stfedni

Skole (Klemencic et al., 2023).
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NiZe uvedené grafy nam procentuilné zobrazuji vybér druhu maturity zakia ve

Slovinsku v letech 2021, 2022 a 2023.

V grafu na obr. 2 je patrné, Ze o 16 % vice zakil ma zajem o absolvovani profesni maturity.
Stejné tak na druhém grafu na obr. 3 lze vidét, ze zéci v letech 2021, 2022 a 2023 davaji

prednost profesni maturité¢ (Ministerstvo za Solstvo in Sport, 2022).

M Profesni maturita M VSeobecna maturita

Obrazek 2 - Vybér typu maturity ve Slovinsku v roce 2023 (Ministerstvo za Solstvo in Sport,
2022).

B VSeobecnd maturita B Profesni maturita

i

un

2 g E
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© X n
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Obrazek 3 - Vybér typu maturity ve Slovinsku v letech 2021, 2022 a 2023
(Ministerstvo za Solstvo in Sport, 2022).
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Slovinsko se zapojuje do mezinarodniho testovani zaki jako napt. do vSech cykli
mezinarodniho testovani PIRLS (Progress in International Reading Literacy Study), v letech
2001, 2006, 2016 a 2021. Zda se, ze studium ¢tenarské gramotnosti PIRLS v roce 2001 mélo

vyznamny dopad na formovani narodni vzdélavaci politiky (Klemencic et al., 2023).

V poslednich letech se zacalo vice zvySovat povédomi o dulezitosti ¢teni, coz lze ¢astecné
pricist 1 vlivu PIRLS — jak pfimo, tak nepiimo. Narodni strategie rozvoje Ctenaiské
gramotnosti pro obdobi 2019-2030 vychazi ze strategie zroku 2006, ktera byla
aktualizovéana v souladu s rozvojem oboru, piicemz byly zohlednény i vysledky slovinskych

zakl v programu pro mezinarodni hodnoceni zakt PIRLS (Klemencic et al., 2023).

Prvnim vyznamnym pilotnim projektem zaméfenym na ctenafskou gramotnost u déti
ve Slovinsku byl projekt Posileni schopnosti ctenarské gramotnosti a pristupu
k védomostem, ktery realizoval Narodnim vzdélavaci institut Slovinska v letech 2012-2013

(Klemencic et al., 2023).

V letech 2014-2017 se uskutecnilo n€kolik skoleni v ramci projektu téze instituce, ktera byla
poskytovdna matetskym Skolkam a Skoldm, které projevily zdjem, a pravidelnd podpora
mistnim oddélenim Narodniho vzdélavaciho institutu Slovinska formou expertni pomoci.
Projekt Ctendrskd gramotnost a rozvoj vyuky slovinského jazyka (ARLEM), ktery probihal
v obdobi od roku 2016 do ¢ervna roku 2022, piedstavoval dal$i vyznamné rozvojové usili,

zahrnujici rozsahlé Skoleni (Klemencic et al., 2023).

V grafu na niZze uvedeném obrazku mlzeme vidét primérmé vysledky ziskané v testech
PIRLS uchazeci v pravidelnych pétiletych intervalech. Na zéklad¢ téchto hodnot mtiizeme
pozorovat, ze bodové ohodnoceni zakil v Case roste az na hodnotu 542 bodii. Zlom nastava
mezi lety 2016 a 2021, kdy cely svét trpél dopady pandemie zpiisobené onemocnénim SARS
— Cov19. Tomuto faktu mizeme s nejvétsi pravdépodobnosti prisuzovat i pokles bodového

hodnoceni zjistovaném v roce 2021 (Institut, 2018).
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Obrazek 4 - Vysledky programu PIRLS ve Slovinské republice (Klemencic et al., 2023).

V dal$im grafu na obr. 4 jsou uvedené hodnoty rozdélené¢ na zéklad¢ genderové identity
uchazecl. Z vysledkll jasn¢ vyplyva, Ze divky pravidelné v testech dosahuji vysSiho
bodového ohodnoceni oproti chlapcim. OvSem ob€ zkoumané kategorie ucastnikil
zaznamenaly relativné stejny pokles po nastupu globalni pandemie.
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Obrazek 5 - Porovnani vysledkit PIRL slovinskych Zdakit na zakladé genderové identity
(Klemencic et al., 2023).

15



550

PIRLS nebyl implementovan 515 543
540 537 L]
=) (] 542
©
o
< 530 (]
=
S 530
S 520 e
é 522
N
£ 510
Q
&
500 e
502
490
2001 2006 2011 2016

Rok realizace prazkumu PIRLS

Obrizek 6 - Vysledky programu PIRLS v Slovinské republice ve srovndni s CR

(Klemencic et al., 2023).

16

540

520

2021

@® SLOVINSKO
@ CESKO



1.1 Programy profesniho rozvoje pro ucitele a dalsi odborné pracovniky
Ministerstvo Skolstvi, védy a sportu nabizi Sirokou Skalu programu pro ucitele a dalsi

odborné pracovniky, tykajici se profesniho rozvoje. Tyto programy zahrnuji (Institut, 2007):

e tematické konference,

e pravidelné ucitelské workshopy,

e licen¢ni kurzy a pfedmétova skolent,

e motivace k ucasti na celoZivotnim vzdélavani,

e projekty financované z fondi evropské politiky soudrznosti.

Ministerstvo podnécuje ucitele k Gicasti na celozivotnim vzdélavani prostfednictvim
propojeni plat ucitell s téistupiovym ndrodnim systémem kariérniho postupu — mentor,
poradce a senior specialista. U¢itel ma moznost zadat o postup kazdych ¢tyii az pét let na
zakladé bodového systému, ktery zohledituje rizné aktivity, jako je ucast na profesnim
rozvoji nebo jinych vzdélavacich programech. To zahrnuje naptiklad psani odbornych
¢lankl nebo ucebnic, vedouci roli nad Skolnimi projekty, mentoring Zakli v programech
Young Researcher (mlady vyzkumnik) nebo ptipravu zakt na soutéze. Ucitelé se zapojuji i
do projektu Erasmus. Kazdd odbornd Skola ma povinnost planovat dal§i vzd€lavani
a Skoleni, které se kond minimalné€ po dobu dvou dnli béhem podzimnich a zimnich prazdnin
a minimalné po dobu tii dnt béhem letnich prazdnin. U¢itelé a odborni pracovnici maji také
moznost Ucastnit se kurzi dal$iho vzdélavani, n€které jsou nabizeny piimo samotnym
ministerstvem, zatimco ostatni jsou organizovany jinymi institucemi. Kurzy mohou byt

zdarma, zpoplatnény nebo 1 ¢astecné hrazeny (Klemencic et al., 2023).
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2 Prirodovédné predméty v nizSim sekundarnim vzdélavani ve
Slovinsku

Predm¢ét Piirodovéda je prvni kontakt zakia vysSich ro¢nikti prvniho stupné a nizsich
ro¢nikti druhého stupné zakladni Skoly s pfirodnimi védami, ktery navazuje na predmeét
spoznavanje okolja neboli poznavani okoli, coz je predmét vyuovany v prvnich ro¢nicich
prvniho stupné zékladni Skoly. Naravoslovje se na celé¢ zakladni Skole tedy rozdéluje na dva
pfedméty. Naravoslovje in technika (Pfirodovéda a Technika) je pfedmét vyucovany ve
ctvrtém a patém ro¢niku prvniho stupné zékladni Skoly. Naravoslovje (Pfirodovéda) je
vyudovan ve tiidé Sesté a sedmé na druhém stupni ZS. S piirodnimi védami se slovinti Zaci
setkavaji na druhém stupni zdkladni Skoly v Sesté a sedmé tiidé, jedna se o predmeét
Naravoslovje neboli Ptirodovéda. Dale se v niz§im sekundarnim vzdélavani nachazi
pfedmét geografija neboli zemépis, jehoZz obsah nezahrnuje pfedmét Naravoslovje
(Ptirodovéda). Separované Ptirodovédné predméty, tedy Chemie, Biologie a Fyzika, jsou
vyucovany az ve tfidé osmé a devaté, a to dveé hodiny tydné (Ministerstvo za Solstvo in Sport,

2014).

2.1 Prirodovéda (Naravoslovje) pro druhy stupen zakladni Skoly
Piirodovéda je vyucovana dvé hodiny ve tiid€ Sesté a tii hodiny ve tfid¢ sedmé,
celkem 175 hodin za dva Skolni roky. Pfedmét Ptirodovéda bychom mohli definovat jako
rozvijeni znalosti s Pfirodovédnym zamétenim a také chapani jevii v pfirod€ a fungovani
zivych a nezivych systémui. Vyuka pfedmétu je zaloZena na praktikovani badatelskych
dovednosti a feSeni problémil, diky ¢emuZz dochazi k rozvoji kreativity a kritického

mysleni zaka (Ministerstvo za Solstvo in Sport, 2014).

2.1.1 Cile predmétu Prirodovéda
e Uvédomeni si, Ze zaci se nestaraji pouze jen o své zdravi, ale 1 o zdravi ostatnich.
e Uvédomeni si spojeni s prirodou.
e Znalosti pojmu s pfirodovédnym zaméfenim.
e Pochopeni pojmt s pfirodovédnym zaméfenim.
e Schopnost zaki pouziti zdkladni terminologie pfi popisu jevu ¢i procesu.

e Ziskavani informaci:
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o Hodnoceni, interpretace a propojovani informaci a dat.
o Vyuzivani a prace s informacnimi a komunika¢nimi technologiemi (ICT).
e Rozvoj experimentalnich dovednosti a vyzkumnych metod.
o Navyknout si na vhodné a bezpecné vybaveni a osvojit si své terénni
dovednosti.
o Osvojit si definice latek a bezpe¢né zachazeni s nimi.
e Rozvijeni postoju.

o Schopnost porozumét, rozpoznat a byt schopen rozpoznat nebezpecné latky.

2.1.2 Standard znalosti v pfedmétu Prirodovéda
wtandard znalosti je odvozen z operacnich cilit a obsahu predmétu a vymezuje
kvalitu urcitého aspektu znalosti, dovednosti a schopnosti v oblasti prirodnich véd, kterou

by zZaci méli prokdzat na konci 6. a 7. rocniku.* (Luksi¢ & Mohor¢ic, 2011, s. 7).
Minimalni standardy nutné pro vstup do vyssiho ro¢niku:

e 74k je schopen pozorovat, popisovat a porovnavat prvky, jevy, predméty atd.

e 74k je schopen provadst pokus podle pokynii a dba na bezpe&nost nejen vlastni, ale
1 ostatnich.

e 74k je schopen klasifikovat jevy, data, predméty.

e 74k je schopen pracovat s nastroji, elektrickymi zafizenimi a technikou potfebnou
k experimentu (napfiklad hotak, vahy, stopky, laboratorni nadobi, teplomeér,
mikroskop — dalsi laboratorni pomtcky).

e 74k je schopen sbirat kvalitativni a kvantitativni data.

Realizace cili pfedmétu Piirodovéda (Naravoslovje) zdiraznuji nejen cile pfirodnich véd
samotnych, ale diraz je kladen i narozvoj zvladnuti informacnich technologii a prvkl
chemického inzenyrstvi. NejdileZzitéjsi je v piirodnich védach pochopeni a rozvoj kritického
a komplexniho mysleni. Dale také schopnost Zzdk samostatné prace s riznymi IT
technologiemi. Zptsob vyuky je potfeba ménit a nahrazovat jej formami prace, aby si zaci
osvojili své vlastni poznatky z experimentd, tedy chemického a dalSiho ptirodovédného

badani (Luksi¢ & Mohor¢ic, 2011).
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»Minimalné 40 % tohoto predmétu musi byt zaloZzeno na metoddch aktivni prdce, ktera klade
duraz na experimentdlni vyzkumnou cinnost Zakii ve tride i v terénu. *“ (Luksic¢ & Mohor¢ic,

2011, s. 7).
Planovani a realizace aktivit v predmétu Piirodovéda

Planovani hodin ptedmétu by mélo byt spojeno s vhodnym vybérem aktivit pro zaky,
aby doslo k osvojovani znalosti v ptirodovédnych pojmech i postupech, a tedy i prislusnych
dovednostech. Ucitel planuje aktivity tak, aby doslo k hlubsimu porozuméni daného tématu
a schopnosti vyuzivat své znalosti v novych situacich. Kli¢ k uspéchu je dostatek Casu na
diskuzi mezi ucitelem a zaky, a také mezi samotnymi zaky pted a po kazdé aktivité. Pred
aktivitou je nutné zaka seznamit se znalostmi, které si ma osvojit, a také zkontrolovat, zda
zak porozumél zadanému pokynu. Konverzace nésledujici po aktivitich by méla byt
zaméfena na analyzu a hodnoceni vysledki. Vzdy je lepsi si zvolit méné aktivit, aby opravdu

doslo k dosazeni stanovenych cilti (Luks$i¢ & Mohor¢i¢, 2011).

,UCcitel prirodovednych predmeétii miize autonomné navrhnout az 10 procent cilii jednotlivé

obsahove casti, pricemz nesmi vynechat Zadnou cast a musi poskytnout Zakum uceleny

prehled o obsahu.* (Luksi¢ & Mohorc¢ic, 2011, s. 7).

2.1.3 Mezioborova vazba

JiZ bylo zminéno, predmét Ptirodovéda zacina jiz ve 4. a 5. ro¢niku zékladni Skoly.
Je to prvni pfirodovédné vzdélavani, které je zaroven zaméteno na Zivotni prostredi. ,,Ucivo
predmetu  je koordinovano s ucebnimi  plany  jednotlivych  predmeétu

(biologie, chemie, fyzika).* (Institut, 2021).

Vazba neni pouze jen s piirodovédnymi obory, ale naptiklad se také jedna o propojeni

s matematikou (InStitut, 2021).

2.1.4 Priprava obsahu predmétu Prirodovéda

Slovinsko nema dokumenty typu RVP (rdmcovy vzdé€lavaci program), podle kterych by
mély Skoly pfipravovat své Skolni vzdélavaci programy a vyucovat, nebo k nim pftihliZet.
Ucitelé si stanovi svlj ro¢ni plan podle statniho kurikula, kterym se inspiruji a snazi se
zakomponovat vSechny body, zapsané v kurikulu, tykajici se daného predmétu. Zde je

ptiklad z jednoho ro¢niho tematického planu, ktery vZdy pred za¢atkem Skolniho roku musi
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byt schvalen feditelem $koly. Reditel $koly musi souhlasit s tematickym planem daného
ucitele pro urcity piredmét na jeden skolni rok (Sindikat Vzgoje, 2018).

Ptiklad tematického okruhu pfedmétu chemie pro osmy rocnik (Vohar, s.a., 7.3.2024).
Tematicky okruh

o vlastnosti latek,
e Casovy ramec
o 30 hodin,

Obsah — témata:

o pohled do svéta latek,

o laboratoft,

o Kklasifikace a vlastnosti latek,
o vodné roztoky,

o reakce kyselin a zasad,

o polymery,

o recyklace.

Cinnostni cile:

o urit vlastnosti materidld. (Pfirodni odvozené, Cisté latky, smési,
heterogenni/homogenni, kovy/nekovy),

o pouzit hmotnostniho zlomku,

o urcit vlastnosti polymerd,

Minimalni standard:

o vyvodit zmény vlastnosti vody,
o uvést vlastnosti minerali,

o uvést priklady kyselin a zésad,
o uvést piiklady polymert,

o vysvétlit vyznam recyklace,

Strategie uceni:
o frontalni prace,
o individuélni prace,

o skupinové prace,
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o experimentalni préce,

o vyuziti technologii,

o spolecné uceni.
Zpusob ziskani hodnoceni

o ustng,

o pisemné.
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2.2 Vyuzivani ucebnic ve vyuce chemie ve Slovinsku

Vyuziti urcitych typi ucebnic ve Slovinsku je svobodna volba uditele. Obsah u¢ebnice
by m¢l odpovidat ¢i se maximalné pfiblizit kurikuldrnimu dokumentu, tedy tematickému
planu. Ucebni material je pramen komunikace, ktery se snazi pomoci zakiim se sezndmit
s novym piirodovédnym tématem. Ve Slovinsku jsou ucebni materidly pouzivané podle
daného roc¢niku a ptredmétu. Pro predmét Piirodovéda v 6. ro¢niku je schvaleno
ministerstvem 10 ucebnic a pro 7. ro¢nik je schvaleno 11 uéebnic. Pro pfedmét Chemie na

zakladni skole v 8. ro¢niku je schvaleno 10 ucebnic a pro 9. ro¢nik je schvaleno 11 ucebnic.

Sloviniti Zaci se v pfedmétu Pfirodovéda na druhém stupni ZS setkavaji nejéastéji
s u¢ebnicemi fady nakladatelstvi Rokus Klett, kterd zacind ucebnici Dotyk ptirody (Dotik
narave), ucebnici urc¢enou pro zaky 6. ro¢niku zakladni Skoly. Tato fada ucebnic je v zemi
povazovana za nejpouzivanéj$i a nejkvalitn€jsi formu ucebniho materidlu v poslednich

letech (Devetak, s.a., 2012).

Tabulka 1 Seznam ucebnic pro predmét Prirodovéda Sesty rocnik zakladni Skoly predmétu
Piirodovéda (Klemencic et al., 2023).

Autor Nazev Popis Vydavatel Rok
vydani

Sorgo A., Glazar S. | AKTIVNO V | Ucebnice pro piirodni védy | DZS 2012
A., Slavinec M. | NARAVOSLOVIE | pro 6. tiidu ZS.

1
Sorgo A., Glazar S. | AKTIVNO V | Ucebnice pro piirodni védy | DZS 2024
A., Slavinec M. | NARAVOSLOVIE | pro 6. roénik ZS.

1
Sorgo A., Glazar S. | AKTIVNO V | E-uebnice pro pfirodni | DZS 2013
A., Slavinec M. | NARAVOSLOVIE | védy pro 6. roénik ZS.

1
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4 Glazar S. A., | AKTIVNO V | Ucebnice pro ptirodni védy | DZS 2022
Slavinec M., Sorgo | NARAVOSLOVIJE | pro 6. tfidu ZS.
A. 6
5 Devetak I., Torkar | DOTIK NARAVE | Uc¢ebnice pro ptirodni védy | ROKUS 2012
G., Kovi¢ M. 6 pro 6. tiidu ZS. KLETT
6 Devetak 1., Torkar | DOTIK NARAVE | E-u€ebnice pro pfirodni | ROKUS 2014
G., Kovi¢ M. 6 védy pro 6. roénik ZS. KLETT
7 Devetak I., Torkar | DOTIK NARAVE | Uc¢ebnice pro piirodni védy | ROKUS 2018
G., Kovi¢ M., 6 pro 6. tiidu ZS. KLETT
8 Dermastia M. et al. | JAZ PA VEM, | Ucebnice pro pfirodni védy | MODRIJAN | 2012
KAKO ROZICE | pro 6. tfidu ZS.
CVETO
9 Godec G., | NARAVOSLOVIE | Uéebnice pro piirodni védy | ZRSS 2015
Grubelnik L,|6 pro 6. tiidu ZS.
Glazar S. A.
10 | Bacic T. et al. SPOZNAVAMO Ucebnice pro ptirodni védy | ZALOZBA | 2012
NARAVO 6 pro 6. tiidu ZS. NARAVA

Tabulka 2 Seznam ucebnic pro predmét Prirodovéda pro sedmy rocnik zakladni Skoly (Klemencic

et al., 2023).
Autor Nazev Popis Vydavatel Rok
vydani
1 | Sorgo A., Ceh B., | AKTIVNO V | E-uéebnice pro piirodni | DZS 2014

Slavinec M.

NARAVOSLOVIE
2

védy pro 7. roénik ZS.
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2 Sorgo A., Ceh B., | AKTIVNO V | Ucebnice pro piirodni védy | DZS 2013
Slavinec M. NARAVOSLOVIJE | pro 7. roénik ZS.
2
3 Sorgo A., Ceh B., | AKTIVNO V | Ucebnice pro ptirodni védy | DZS 2023
Slavinec M., Kozuh | NARAVOSLOVIJE | pro 7. ro¢nik ZS.
V. 7
4 Devetak 1., Rozman | DOTIK NARAVE | E-u¢ebnice pro ptirodni | ROKUS 2014
L., Sopotnik M., | 7 védy pro 7. ro¢nik ZS. KLETT
Susman K.
5 Devetak 1., Rozman | DOTIK NARAVE | Uc¢ebnice pro ptirodni védy | ROKUS 2018
L., Sopotnik M., |7 pro 7. roénik ZS. KLETT
Susman K.
6 Devetak 1., Rozman | DOTIK NARAVE | Ucebnice pro ptirodni védy | ROKUS 2013
L., Sopotnik M., |7 pro 7. ro¢nik ZS. KLETT
Susman K.
7 Godec G. et al. NARAVOSLOVJE | Uéebnice pro piirodni védy | ZRSS 2015
7 pro 7. roénik ZS.
8 Kolman A. et al. NARAVOSLOVIE | Uéebnice pro ptirodni védy | ROKUS 2013
7 pro 7. roénik ZS. KLETT
9 Kolman A. et al. NARAVOSLOVIE | Uéebnice pro piirodni védy | ROKUS 2014
7 pro 7. roénik ZS. KLETT
10 | Baci¢ T. et al. SPOZNAVAMO Ugebnice pro piirodni védy | ZALOZBA | 2014
NARAVO 7 pro 7. roénik ZS. NARAVA
11 | Tome S., Ravnjak | STE JO VIDELI | Uc¢ebnice pro ptirodni védy | MODRIJAN | 2016

B., A. Glazar S. A.,
Repnik R.

ZE, SRNO?

pro 7. roénik ZS.
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Tabulka 3 Seznam ucebnic pro piedmét Chemie pro osmy rocnik zdakladni Skoly (Klemencic et al.,

2023).
Autor Nazev Popis Vydavatel Rok
vydani
1 Sajovic L. et al. KEMIJA 8 E-ucebnice chemie pro 8. tiidu ZRSS 2013
ZS.
2 Gabri¢ A., Glazar | KEMIJA Ucebnice chemie pro 8. t¥idu ZS. | DZS 2011
S. A., Slatinek | DANES 1
Zigon M.
3 Graunar M. et al. | KEMIJA Ucebnice chemie pro 8. t¥idu ZS. | DZS 2015
DANES 1
4 Vrtacnik M., S. | MOJA Ucebnice chemie pro 8. a 9. | MODRIJAN | 2014
Wissiak Grm K., | PRVA roéniky ZS.
Glazar S. A., | KEMIJA
Godec A.
5 Vrtacnik M., S. | MOJA E-ucebnice chemie pro 8. a 9. | MODRIJAN | 2017
Wissiak Grm K., | PRVA roéniky ZS.
Glazar S. A., | KEMIJA
Godec A.
6 Glazar S. A., et | MOJA Ucebnice chemie pro 8. tfidu ZS. | MODRIJAN | 2011
al. PRVA
KEMIJA 1
7 Devetak 1., Cvirn | PETI E-ucebnice chemie pro 8. tfidu | ROKUS 2014
PavlinT.,L., ELEMENT 8 | ZS. KLETT
Jamsek S.
8 Devetak 1., Cvirn | PETI Ucebnice chemie pro 8. tiidu ZS. | ROKUS 2011
Pavlin T., Jamsek | ELEMENT 8 KLETT
S.
9 Kornhauser A., | POGLED V | Uéebnice chemie pro 8. tiidu ZS. | MKZ 2011
Frazer M. KEMIJO 8
10 Smrdu A. SVET Ucebnice chemie pro 8. tiidu ZS. | JUTRO 2012
KEMIJE 8§,
OD ATOMA
DO
MOLEKULE
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Tabulka 4 Seznam ucebnic pro piedmét Chemie pro devdty rocnik zakladni Skoly (Klemencic et

al., 2023).
Autor Nazev Popis Vydavatel Rok
vydani

Jamsek S.etal. | KEMIJA 9 E-u¢ebnice chemie pro | ZRSZ 2014
9. tridu ZS.

Gabri¢ A., Glazar | KEMIJA DANES 2 Ucebnice chemie pro 9. | DZS 2011

S.A., Graunar M., ttidu ZS.

Slatinek Zigon M.

Graunar M., | KEMIJA DANES 2 Ucebnice chemie pro 9. | DZS 2023

Podlipnik M., t¥idu ZS.

Mirnik J.

Graunar M., | KEMIJA DANES 2 Ucebnice chemie pro 9. | DZS 2016

Podlipnik M., t¥idu ZS.

Mirnik J.

Vrtacnik M., S. | MOJA PRVA | Ucebnice chemie pro 8.a | MODRIJAN | 2017

Wissiak Grm K., | KEMIJA 9. roéniky ZS.

Glazar S. A,

Godec A.

Vrtacnik M., S. | MOJA PRVA | E-ucebnice chemie pro | MODRIJAN | 2014

Wissiak Grm K., | KEMIJA 8.a9. roéniky Z8S.

Glazar S. A,

Godec A.

Glazar S. A., | MOJA PRVA | Ucebnice chemie pro 9. | MODRIJAN | 2011

Godec A., | KEMIJA 2 tiidu ZS.

Vrtaénik M., S.

Wissiak Grm K.
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8 Devetak I., Cvirn | PETI ELEMENT 9 E-ucebnice chemie pro | ROKUS 2014
Pavlin T., Jamsek 9. tfidu Z8S. KLETT
S.

9 Devetak I., Cvirn | PETI ELEMENT 9 Ucebnice chemie pro 9. | ROKUS 2011
Pavlin T., Jamsek tiidu ZS. KLETT
S.

10 Kornhauser A., | POGLED V KEMIJO | Uc¢ebnice chemie pro 9. | MKZ 2011
Frazer M. 9 t¥idu ZS.

11 Smrdu A. SVET KEMIJE 9, OD | Uéebnice chemie pro 9. | JUTRO 2013

MOLEKULE DO
MAKROMOLEKULE

tiidu ZS.

2.2.1 Ucebnice Dotik narave 6

Jako piiklad uéebnice pro integrovanou P¥irodovédu v 6. roéniku ZS uvedeme popis

ucebnice Ptirodovédy pro 6. ro¢nik zékladni Skoly Dotik narave 6 (Devetak et al., 2012).

Ucebnice obsahuje 5 zdkladnich témat, kterd zni:

e (Od vzniku hornin k Zivotu rostlin.

e Od slunce k jidlu.

e Vse je tvofené z hmoty.

e Ze zivota rostlin.

e Ekosystém a ochrana Zivotniho prostredi.

Vyukovy obsah neni pouze textem, ale kazdy za¢ina obrazkovou koldzi tématu. Text tedy

neni po celé Sifce stran, jak to u urcitych typti ucebnic byva, ale je zfetelné vlozen do

obrazkové kolaze a zvySuje tim predstavivost zaki. Obsah stran je obohacen o presahujici

rdmec povinného obsahu (ucebnich osnov), ktery neni povinny a je vyobrazen na pravé

strané Gernym nadpisem, jednd se tedy pouze o nadstandartni zajimavosti a tikoly. Ukoly

v textu jsou zamétené i na ¢innosti zaka pii vyucCovaci hodin€, naptiklad ptecist si text

rychle, identifikovat hlavni mySlenky textu, ¢ist a pozorovat obrazové kolaze, pokladat

otazky ahledat souvislosti v textu. Tato Cinnost samoziejmé napomahd ke zvySovani
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Ctenafské gramotnosti zakd Sesté tiidy. Ucebni obsah je zakoncen testovacimi ukoly

prostiednictvim dvou stranek, obsahujicich kli¢ové informace probrané¢ho tématu. Hlavni

kapitoly a podkapitoly jsou vypsany nize.

Obsah ucebnice (Devetak et al., 2012):

1. Od vzniku hornin Kk Zivotu rostlin

Struktura Zemé

Druhy hornin, skély ve Slovinsku
Rast rostliny ze semene

Burika pod mikroskopem

Kofen, stonek a list

2. Od slunce k jidlu

Energie Slunce
Rostliny tvofici potravu
Zdroje energie

Ziskavani elektiiny

3. V3e je tvoiené z hmoty

2.2.2

Zdroje hmoty, vlastnosti hmoty
Definice latek
Latky tvotfené z Castic

Pouziti latek

Obsah uéebnice Dotik narave 7

Tepelny tok, tepelné vodice a

izolanty

4. Ze zivota rostlin

Transport latek v rostling
Mnozeni rostlin

Od kvétu kseminku, ovoce a
semena

Klasifikace pojmenovani rostlin
Rasy, mechy a kapradiny a semena

Nahosemenné a krytosemenné

5. Ekosystémy a ochrana Zivotniho

prostiedi

Utinky neZivych faktort prostiedi,
lesy nejsou jen stromy, les je
ekosystém

Propojeni organismil, nakladani

s odpadky.

Jako piiklad uéebnice pro integrovanou Piirodovédu v 7. roéniku ZS uvedeme popis

ucebnice Dotik narave 7 (Devetak et al., 2014), ktera je strukturovana do ctyf hlavnich

kapitol, pficemz kazda z téchto kapitol zac¢ina ivodni obrazkovou kolazi. Nasledné se déli

na podkapitoly, které postupné prezentuji obsah tématu, a kon¢i detailnim popisem aktivit,

shrnutim a testem znalosti. Kazda jednotliva u€ebni jednotka je rozlozena na dvou strankéch,



zaCinajici ivodem a pokracujici vykladem, ktery je strukturovan do casti s podnadpisy.

Kazda cast obsahuje shrnuti, otazky k opakovani a reflektovani a n¢kdy také slovnicek

pojmu. V ramci vykladu jsou zahrnuty rizné aktivity a propojeni znalosti, které podporuji

integrovani a spojovani informaci mezi jednotlivymi kapitolami a Skolnimi pfedméty.

Obsah ucebnice (Devetak et al., 2014):

1. Rozmanitost prirody

e Variace faktort prostiedi

e Svétlo je také vlna

e Nejblizsi hvézda ke Slunci

e Svétlo a stin

e Buné¢na diverzita

e Vase bunky urcuji, kdo jste a co
délate

e Rozmanitost hmoty

e Latky ze smési lze oddélit

e Latky jsou prvky a slouceniny

e Uloha raznych organismu
v prostiedi

e Test aktivit a znalosti

e Strucnd  historie  periodické

tabulky
2. Organismy souvisi s prostiedim
e Organismy se navzajem ovliviiuji
e Kromé hmoty je dilezita i energie
e Fyzikalni a chemické zmény
e VIiv neZzivych  faktori na

organismy
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Adaptace organismu na prostredi
Voda je rozpoustédlo

Mote je nejvétsi zivotni prostor
Vnitrozemské stojaté vody
Extrémni prostiedi
vnitrozemskych vod

Zivot v tekoucich vodach

Test aktivit a znalosti invazni

druhy rostlin a Zivoc¢ichti

3. Co se déje v organismech?

Klasifikace organismu

Skupiny mnohobunéénych
zivocichl

Dtlezita je také vnitini struktura
Doruceni do bunék

Bez dychani neni Zivota
Ptebytecné latky télo vylouci
Organismy ovladaji sva téla
Dokazeme vnimat okoli

Zvuk je vSude kolem nds

Pohyb a chovani organismi
Rozmnozovani umoziuje
pokrac¢ovani druhu, rist a vyvoj az

do smrti



Test aktivit a znalosti

4. Vlivy ¢lovéka na piirodu

2.23

Bioticka diverzita, stabilita

ekosystému

e Pojmy skudci a plevel
e Les nejsou stromy
e T¢&zba lesu

e Zivot v suchych oblastech

Pastvindm se dafi tam, kam lesy nemohou

S nezodpovédnosti si pliveme do vlastni misky

Néco je ve vzduchu
Oxid uhli¢ity a klima

Ochrana zivotniho prostiedi

Test aktivit a znalosti, lokalni dopad, globalni odezva

Obsah uéebnice Peti element 8

Jako ptiklad jiz ucebnice chemie, vydélené jako samostatny pfedmét z integrované

Piirodovédy, pro 8. ro¢nik ZS uvedeme popis uéebnice Peti element 8 (Devetak et al., 2011).

Ucebnice je rozdélena do péti hlavnich kapitol, pficemz kazda z téchto kapitol zacina

uvodnim obrazkem a doprovodnym pifibéhem. Nasledné obsahuje rizny pocet podkapitol,

které podrobnéji rozebiraji dané téma, a kon¢i shrnutim a opakovanim dileZitych bodu.

Kazdy vyukovy obsah je prezentovan na dvou strankéach, pficemZ zacind ivodem a

klicovymi pojmy, a pokracuje vykladem, ktery je dale rozdélen do tii aZ péti vécnych oddila.

Kazda kapitola je zakoncena shrnutim a nabidkou aktivit pro dalsi procvicovani.

Obsah ucebnice (Devetak et al., 2011):

1. Z ceho je vesmir sloZeny?

Co je to hvézdny prach?

Jaké je tajemstvi Zivota?

Jak velké jsou ¢astice hmoty?
Jak ¢lovek latku uziva?

Shrnuti a rekapitulace
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2. Co tvori molekulu vody?

e Kolik riiznych ¢astic existuje?

e Jsou atomy skutecn¢ ned¢litelné?

e Jak se pohybovat mezi vSemi
prvky?

e Jak se vyrabi kuchyniska sil?



e Jak vznika molekula vody?

e Shrnuti a rekapitulace
3. Jak se méni vzduch?

e Jak se latky méni?

e Proc je teplo u ohné&?

e Jak ilustrujeme zmény?

e (o je ve zménach zachovano?

e Shrnuti a rekapitulace
4. Kolik latek je na zemi?

e Odkud latky ziskdvame?

2.2.4 Obsah uéebnice Peti element 9

Piikladem uéebnice chemie pro 9. roénik ZS muize byt uéebnice Peti element 9
(Devetak et al., 2014). Ucebnice je rozdélena do tii zédkladnich kapitol, pficemz kazda z
téchto kapitol zacina ivodnim obrazkem a ptibéhem. Dale nésleduje rizny pocet podkapitol
(obvykle 4-7), které detailné rozpracovavaji dané téma, kapitola poté konc¢i shrnutim a
rekapitulaci. Kazda vyukova jednotka je zobrazena na dvou strankach, za¢inajici tvodem a
klicovymi pojmy, a pokracuje vykladem, ktery je rozdélen do tfi az péti vécnych oddild.

Kazda kapitola obsahuje shrnuti a nabidku aktivit, které umoznuji dalsi procvicovani uciva.

Obsah ucebnice (Devetak et al., 2014):
1. Jak to chutna?

e Proc je limonada kysela?

e Co se skryva v cokoladé?

e Co je kyselejsi?

e Proc€ je salam tak Cerveny?

e Kolik soli se vyrabi v solnicich?

e Krasy krasového podzemi
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e 7 ¢eho jsou stroje vyrobeny?
e 7 Ceho se skladé nase télo?

e Shrnuti a rekapitulace

5. Co nam ohen dava?

e Co jsou fosilni paliva?

e Kolik uhlovodiki je celkem?
e Objevte uhlovodiky sami

e Jak se vyrabi plastovy sacek?
e Co je zivotni prostiedi?

e Shrnuti a rekapitulace.

e Shrnuti a opakovani
2. Zdrava jidla

e Proc je piti alkoholu Skodlivé?
e Co tak krasné voni?

e Proc¢ kopftiva pali?

e Jsou tuky uzitecné ¢i ne?

e Cim myjeme nadobi?



Mate radi sladké?
Chytré slouceniny

Shrnuti a rekapitulace

3. Kdo buduje Zivot?

Co jsou to proteiny?
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Pro¢ jsou bilkoviny dulezité?
Jak antibiotika funguji?

Jak si pojistime zivot?
Vitaminy

Shrnuti a rekapitulace



3 Mimoskolni vzdélavani ve Slovinsku

Zici zékladnich a stfednich kol maji moZnost rozsifit své znalosti chemie
prostiednictvim riznych mimoskolnich aktivit. Tyto aktivity hraji vyznamnou roli pfi
ptiblizeni chemickych znalosti a priizkumu mladych zakl a rozvijeji jejich z4jem o kariéru
v tomto oboru. Ve Slovinsku jsou tyto aktivity ¢asto realizovany formou vicedennich tabort,
pravodcii dennimi aktivitami nebo navstév vyzkumnych instituci nebo experimentalnich

domi, kde se déti mohou prakticky seznamit s riznymi chemickymi fenomény.
Mimoskolni aktivity ve Slovinsku:

o Ustav JoZefa Stefana — uznavany jako nejvétsi vyzkumné centrum ve Slovinsku,
nabizi organizované navstévy pro vSechny studenty. Tyto navs§tévy mohou probihat
bud’ ve skolach, nebo v institutu béhem jeho dnil otevienych dveti nebo udalosti
otevieného tydne. Béhem téchto navstév maji studenti moznost nahlédnout do prace
vyzkumniktl a seznamit se s riznymi védeckymi zatizenimi a piistroji (Institut Jozef
Stefan, 2024).

e Asociace pro technickou kulturu — Slovinsko ve spolupréci s fakultou chemie a
chemické technologie Univerzity v Lublani pofada ¢tyfdenni tabor nazvany Letni
Skola chemickych vé&d. Tento tabor je urcen pro sttedoSkolaky a zamé&fuje se na rizné
aspekty chemie (Ljubljana, 2023).

e Chemicky ustav — pofada letni vyzkumnou Skolu zaméfenou na stfedoskolaky.
Hlavnim cilem tohoto programu je podnitit zajem o védecky vyzkum mezi mladymi
lidmi a inspirovat je k dalSimu studiu pfirodnich véd, jako jsou chemie, biologie,
mikrobiologie, biotechnologie a dal$i. V roce 2024 pofada Asociace pro technickou
kulturu Slovinska tydenni Interaktivni letni Skolu chemie ve spolupraci se studenty z
Imperial College London (Institut, 2023).

e Experimentalni dim v Lublani — nabizi prohlidky s privodcem a praktické
experimentovani s vice nez 50 samostatnymi experimenty, nebo alternativné muze
jeho tym navstivit vybrané Skoly k provedeni riznych aktivit (HiSa eksperimentov,

2014).
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Mezi dalsi mimoskolni aktivitu patfi tanec, ktery piredstavuje intelektudlni, fyzickou
a smyslovou odezvu na zkuSenosti ze svéta, jak naznacuje Bannon (2010). Ve Slovinsku je
taneCni pedagogika soucasti univerzitnich kurzii. Naptiklad magistersky program tanecni
pedagogika zahrnuje Siroké spektrum oblasti studia, jez jsou kli¢ové pro soucasné kreativni
mysleni. Tyto programy pronikaji do oblasti filozofie, ale i chemie, biologie ¢i fyziky
(Akademija, 2019).

Vyuziti tance jako vyukové metody, pomoci kterych lze jednoduSeji vysvétlit rizné
chemické nazvy, které ne vSichni Zaci zvladnou podle pouhého pojmenovani rozpoznat

uvadi napt. prof. Darinka Sikosek (Sikosek, 2020).

Tanec slouzi k lepS§imu porozuméni konceptu atomovych orbitald a elektronovych

konfiguraci prvkl (Sikosek, 2020).

Obrazek 7 - Ilustrace o porozuméni konceptu atomovych
orbitalu (Sikosek, 2020).
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4 Chemie pfedméty na gymnaziu ve Slovinsku

Chemie, jako zakladni ptfirodni a experimentalni véda, zkouma latky, jejich struktury,
vlastnosti a pfemény. Jakou soucast vSeobecného vzdélavani na gymnéziu se zamétuje na
ziskavani a rozvoj zakladnich znalosti a dovednosti v oboru, které¢ zakiim/zakynim umozni
vést aktivni a odpovédny zivot, s ohledem na potfeby moderni spolecnosti. Diiraz je kladen
na rozvoj chemické a pfirodovédné gramotnosti zaki prostfednictvim zazitkovych,
experimentalnich, problémovych a badatelskych pfistupt coz poméaha porozumét fungovani
ptirodnich véd a vytvaii pozitivni vztah k chemii a pfirodnim védam obecné. Chemie je
propojena s dalSimi pfirodnimi védami a je dilezita pro mnoha primyslova odvétvi, ktera
jsou dillezitd pro ekonomicky rlst a ovliviiuji ekonomické a socialni vztahy ve spolecnosti

(Zver & Mohort¢ic, 2008).

4.1 Obecné cile/’kompetence
., V gymnazidlnim vzdeélavani je chemie predmétem vSeobecného vzdeldvani, ktery se
zaklada na problémoveé orientované vyuce a badatelském pristupu. Studenti/studentky na

gymndziu rozviji znalosti ziskané béhem hodin chemie na zdkladni skole a to predevsim. **

e porozuméni vzajemného propojeni struktury, vlastnosti a pouZiti latek,

e porozuméni prirodnim procesum a zpiisobiim zkoumani prirody z hlediska chemie,

e zodpovédny pristup k pouzZivani latek, uzivani schopnosti znalosti k aktivnimu,
zodpovednému a uvazenému jednani vici svému zdravi a okoli,

e experimentdlné — vyzkumné schopnosti,

o kognitivni procesy (komplexni mysleni), kritické mysleni a kreativitu,

e prostorovou predstavivost v rdmci zdkladni chemické vizualni gramotnosti pri
pouzivani ruznych vizualizacnich nastrojii,

e prirodovédnou gramotnost a s tim zarovern i povedomi o propojenosti spolecenskych,

socioekonomickych a prirodovédecko-technickych procesu.* (Zver & Mohor¢ic,

2008, 5. 8).

,, Chemie predevsim umoznuje rozvijeni prirodovédecko-matematickych kompetenci, a tak i

rozvoj komplexniho a kritického mysleni. “ (Zver & Mohor¢ic, 2008, .s. 8).
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4.2 Tematicky plan predmétu chemie na slovinském gymnaziu

Tematicky plan chemie je na slovinském gymnaziu navrzen s cilem poskytnout zaktim
klicové kompetence potiebné pro jejich celozivotni uceni. Tyto kompetence zahrnuji
kombinaci znalosti, dovednosti a postoj, jak je definovano v dokumentu ufedniho véstniku
EU ¢.94/10 z roku 2006. Hlavnim zaméfenim v chemii je rozvoj zékladnich védeckych a

technologickych dovednosti, matematickych schopnosti a digitdlni gramotnosti (Zver &

Mohor¢ic, 2008).

,, Ucebni plan chemie rovnéz podporuje ziskani dalsich klicovych kompetenci pro celoZivotni

uceni, jako je.""

e komunikace v materském jazyce (schopnost vyjadrit a pochopit pojmy, fakta,
schopnost chapat a vyjadirovat myslenky, pocity a nazory v pisemné a ustni formé;
schopnost formulovat a vyjadiovat viastni ustni a pisemné argumenty presvédcivym
zpiisobem odpovidajicim okolnostem);

e komunikace v cizich jazycich (porozumeni zakladni chemické terminologii v cizim
Jjazyce za pouziti zdrojii v knizni a elektronické podobé),

® naucit se ucit se (planovani vlastnich cinnosti, odpovédnost za vlastni znalosti,
samostatné uceni, rozvoj meta kognitivnich dovednosti, pracovni navyky);

e socidlni a obcanské kompetence (konstruktivni komunikace pri praci ve skupine,
odpovédny pristup k dohodnutym ukolum a povinnostem);

e viastni iniciativa a podnikavost (kreativita, iniciativa, planovani, organizovani,

vedeni, posuzovani rizik, prijimani rozhodnuti). “ (Zver & Mohor¢i¢, 2008, .s. 8).
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4.3 Cile a obsah vyuky chemie na slovinském gymnaziu

V gymnazidlnim kurikulu chemie jsou cile a obsah uciva strukturovany podle
jednotlivych témat. Ucitel ma svobodu rozhodnout o potadi, v jakém budou cile nebo
tematické okruhy probirdny. Znalosti jsou rozdéleny na obecné (psané standardné) a
specifické (psané kurzivou). Obecné znalosti jsou povazovany za zékladni a jsou nezbytné

pro vSeobecné vzdélani, a proto je ucitel/ucitelka povinen/na dané témata probrat (Zver &

Mohor¢ic, 2008).

Specifické znalosti jsou dopliikové nebo prohlubujici a ucitel je vyucuje v souldu se
schopnostmi a z4jmy zaka. Pro kazdy tematicky okruh ucebniho pldnu jsou procesni a
souvisejici cile, které urcuji preferované metody uceni nebo cinnosti k dosazeni
vzdélavacich cili. Kazdy obsahovy okruh rovnéz zahrnuje mezipredmétové vztahy a

prafezova témata, kterd jsou korespondujici s cili daného tématu (Zver & Mohor¢ic, 2008).

Cile a obsah ucebniho plinu chemie pro gymnazia jsou stanoveny pro tfi studijni
programy:
e zdkladni program (210 hodin povinného programu na gymnaziu),
e maturitni program (105 + 35 hodin pro ukotveni, prohloubeni a rozsireni znalosti),
o wherovy program (35 hodin k dispozici studentum k prohloubeni porozumeni, k

roz§ireni a ziskani specifickych znalosti). (Zver & Mohor¢i¢, 2008, .s. 8).

4.3.1 Zakladni program chemie na slovinském gymnaziu

Zakladni program zahrnuje celkem 210 hodin (Zver & Mohor¢i¢, 2008).

Cile zakladniho programu:

e rozpoznani a definovani pojmi: experiment (pokus) a podminky/okolnosti
experimentu, proménné a konstanty,

e pochopeni vyznamu a tloh experimentl ve véd¢, zejména v oblasti chemie,

e sezndmeni se zdkladnimi laboratornim pomiickami a jejich pouZitim,

e procvicovani zdkladnich technik prace v laboratofi,

e pochopeni vyznamu ochrannych pomticek pro bezpecnou praci v laboratofi,

e ziskéni zakladnich znalosti z oblasti toxikologie,

e rozvoj experimentalniho ptistupu, zahrnujici laboratorni dovednosti a techniky,
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e rozvoj schopnosti pouzivat rizné zdroje pro experimentalni praci,

e posileni schopnosti bezpecné provadét experimentalni praci.
Doporuceny obsah programu:

o Chemie je experimentalni véda.
o Zakladni laboratorni vybaveni.
o Zakladni laboratorni techniky.

o Zaklady toxikologie.

Mezipiedmétové vztahy/prirezova témata (Zver & Mohor¢ic, 2008, s. 9.).
Biologie Vyzkum a experimenty, ekologie (cela planeta funguje jako propojeny
celek ekosystémii (biosféra)).

Fyzika Mereni, fyzikalni veliciny a jednotky, prirodovedecké metody
zkoumani prirodnich jevii.
Matematika Redlna cisla (absolutni a relativni chyba), statistika (typy dat, sbér

dat, strukturovani dat a jejich zobrazeni, aritmeticky priumér, median,

modus).

Informatika Software, pocitacové sité (svetova sit), zpracovani dat, prezentace
informaci.

Slovinstina Rozvijeni schopnosti kriticky vyhodnocovat a vytvaret neumeélecké

texty (prezentace postupu, vystup).

Environmentalni vychova VIiv clovéka na Zivotni prostiedi a jeho diisledky
(bioakumulace, pouzivani jedovatych nebo okoli ¢i zdravi skodlivych

latek, nakladani se specifickymi druhy odpadu).
Vychova ke zdravi  Bezpecnost.

Predméty Biologie, Fyzika, Matematika, Informatika, Slovinstina, Enviromentalni vychova
a Vychova ke zdravi slouZi jako mezioborové vazby k chemii, které jsou propojené a maji
vyznam jeden pro druhy. Néktera témata piirodovédnych oborti se mohou podobat, ale kazdé

je vyuzivano v jiném kontextu a s jinym ucelem. Napiiklad enviromentalni vychova tzce
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souvisi s chemii Zivotniho prostfedi a zabyva se ochranou pfirody, kterd ma vliv na ¢loveka
a dal$i organismy. Fyzika a matematika také uzce souvisi s chemii, zejména v kontextu
vypoctl, méfeni a strukturovani dat zprovedenych experiment. SlovinsStina slouZzi
k pfijimani a vytvafeni nauc¢nych textii, naptiklad prezentaci ¢i zprav. Informatika je uzce
spojena s pocitacovymi sitémi a nejnovejSimi technologiemi. VSechny zminéné oborové
vazby jsou dulezité pro rozvoj chemickych schopnosti a maji na n¢ vliv (Zver & Mohor¢ic,

2008).

4.3.2 Maturitni program chemie na slovinském gymnaziu

Zéci, kteii se pipravuji na maturitni zkousku z chemie, budou opakovat a upevni si
zakladni znalosti chemie ziskané béhem zakladniho programu trvajiciho 210 hodin. Béhem
této ptipravy zaci prohlubuji a rozsituji své znalosti o dovednosti, které jsou v u¢ebnim planu
oznaceny jako specifické. KliCovym prvkem piipravy na maturitu je experimentalni a
vyzkumny pfistup s dirazem na kvantitativni pfistup a kritické zhodnocovéni vysledkil

experimentalni prace (Zver & Mohor¢ic, 2008).
Piedpokladané vysledky

., Predpokladané vysledky vychazeji z popsanych cilu, obsahu a kompetenci.
Student/studentka dosahne predpokladanych vysledkii s pomoci ucitele, ktery dobrie
naplanuje vyucovaci hodinu. Student/studentka musi pracovat a byt odpovédny za svou
viastni praci v souladu se svymi schopnostmi. Predpokladané vysledky jsou uvedeny obecné,
jelikoz jich studenti dosahuji v ruzné mire a na riuznych taxonomickych urovnich.*

(Ministerstvo, 2008, s. 8).
Procesni znalosti

V hodindch chemie na niZ§im stupni gymnazia, spolu s dal§imi pfedméty, se ocekava, ze
zaci ziskaji zékladni znalosti chemie a vyvinou si dovednosti, které jim umozni aktivni a
odpovédny Zivot v moderni spolecnosti. Tento proces zahrnuje rozvoj chemické a
pfirodovédné gramotnosti, porozuméni funkei pfirodnich véd a vytvoteni pozitivniho vztahu

k chemii a pfirodnim védam (Zver & Mohor¢ic, 2008).

., Student/studentka v ramci jednotlivych tematickych okruhii s ohledem na vybrané cinnosti

DpFi vyuce:
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e ovladad vybrané experimentalni postupy;

o zvilada presvedcive prezentovat pritbéh a vysledky samostatné experimentalni
prace, pozorovani nebo demonstracnich pokusii,

e umi pouzivat modelové sady k sestavovani sloucenin a pochopeni
submikroskopickych vizualizaci;

e umi vyuzivat rizné zdroje k ziskavani informaci (poloodborna literatura, internet,
databaze atd.) a prezentovat vlastni vysledky (seminarni prdce, projektové prace
atd.);

e umi pouzivat zakladni chemickou terminologii p7i popisu jevii, procesii a zakonii;

e ma zodpovédny pristup k pouzivani latek a schopnost a ochotu chovat se
angazované, odpoveédné a informované v oblasti zdravi a Zivotniho prostiedi

(chemicka bezpecnost). *“ (Zver & Mohor¢i¢, 2008, .s. 9).
Experimentalné-vyzkumny pristup

Experimentalni prace ptedstavuje klicovou metodu vyuky chemie, kterou kombinujeme s
dalsimi formami aktivniho uceni a vyuky. U¢itel méa plnou volnost pfi vybéru vhodnych

experimentl pro dosazeni cilti stanovenych v u¢ebnim planu.

,, Do vybéru, navrhu a pripravy experimentii zapojujeme studenty v co nejvétsi mire.
Vybérem spravnych experimentii miizeme dosahnout nekolika vyukovych cilii najednou. Kde
Jje to mozné, rozsirujeme experimentalni prdci také o praci v terénu a o vyuziti nastrojii ICT:
pocitacovych rozhrani a senzoru (Vernier), multifunkcnich kamer atd. Specifickou
experimentdlni praci miizeme doplnit nebo vyjimecné nahradit (napr. nebezpecné, nakladné,
casové narocné experimenty) zaznamy experimentii z riiznych zdroju, a to v riiznych fazich

vuky.“ (Zver & Mohor¢ic, 2008).

Experimentalni prace v chemickém vzdélavani plni dvoji Glohu: predstavuje chemické
koncepty pomoci experimentalnich pozorovani jako hlavniho zdroje dat a zaroven ovétuje
teorie ¢i védecké hypotézy. Pti planovani vyukovych aktivit zamétenych na experimentalni
praci je dilezité klast diraz na samostatnou praci zaka (v ramci skupiny, ve dvojicich nebo
individualn¢), doplnénou demonstra¢nimi pokusy, kde maji zaci aktivni roli. Pfi samostatné
experimentalni praci a demonstracnich pokusech (které tvoii 40 % vyuky) je nutna

pfitomnost chemického laboranta. Cést samostatné experimentalni prace zaki (individualné
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nebo ve dvojicich) probihd v chemické laboratofi, kde je k dispozici specidlni vybaveni a

kde je diraz kladen na bezpecnostni opatieni (Zver & Mohor¢ic, 2008).
Priprava na vyucovaci hodinu

Nize v tabulce 1ze vidét pfipravu na vyucovaci hodinu chemie pro zdky prvniho ro¢niku
gymnazia, zamétenou na téma ,,Chemické vzorce a rovnice®, kterd predstavuje systematicky
postup k dosazeni operativnich vychovné-vzdélavacich cili. Vyuka konana dne 8. 4. 2020,
probihala formou frontalni vyuky s pouzitim metod rozhovoru, vykladu a prace s textem.
Cilem hodiny bylo sezndmit Zaky s vypocty hmotnostniho zlomku prvkl a krystalicky
vazané vody ve slouCeninach. Zaroven budou schopni vypocitat relativni atomovou
hmotnost prvki a rozlisit rizné druhy chemickych reakci. Duraz byl kladen i na procviceni
zapisu a Upravy rovnic chemickych reakci a porozuméni konceptu slozky v piebytku.

(Vohar, s.a., 7.3.2024).

Prabéh vyuky zahrnoval uvodni online schlizku, kde byli Z4ci seznameni s pokyny pro praci.
V hlavni ¢asti hodiny nasledoval vyklad s pfiklady na tabuli, doplnénymi o ukoly z
pracovniho seSitu. Déle se ucili vypocitavat hmotnostni zlomky prvki a krystalicky vazané
vody ve slouceninach, véetné pojmenovani slouceniny. Poté se seznamili s kiiZovym
pravidlem troj¢lenky pro vypocet hmotnostnich poméri mezi prvky. V zavéru hodiny byly
zaktim zadany ukoly na doma a pfiprava na dal$i vyuku. Minimalni pozadované znalosti
zahrnuji schopnost identifikovat prvky ve slou€eninach, vypocitat relativni atomovou
hmotnost prvkil a definovat chemickou reakci. Také budou rozumét latkovym preménam na
submikroskopické trovni a umét urcit reaktant v prebytku. Pro dosazeni téchto cili byly
vyuzivany moderni vyukové metody a prostiedky, jako je online schlizka a interaktivni

tabule, spolu s tradi¢énimi ucebnicemi a pracovnimi sesity (Vohar, s.a., 7.3.2024)
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Tabulka 5 Ukazka p¥ipravy na vyucovaci hodinu chemie v 1. roéniku gymnazia (Vohar, s.a.,

7.3.2024).
PRIPRAVA Predm¢ét Ttida-ro¢nik Skupina Cislo hodiny
fla vyueovact Chemie 1A al$ / 56
hodinu
DATUM
VYHOTOVEN] | 8.4.2020
TEMA HODINY | Chemické vzorce a rovnice
TEMATICKY : . :
CELEK Rovnice chemickych reakci
Zéci se nauéi vypodcitat hmotnostni zlomek prvki a krystalicky vazané vody
Operativni ve slouceninach. Nauci se vypocitat relativni atomovou hmotnost prvkt na
v ’Ehovné - zaklad¢ zadaného hmotnostniho poméru nebo hmotnostniho zlomku prvku
Yerovie ve sloucening.
vzdélavaci ) ) o
cile Seznami se s riznymi druhy chemickych reakci. RozliSuji reaktanty a
produkty. Procvici si zapis a ipravu rovnic chemickych reakci. Seznami se
s konceptem slozky v piebytku.
, a L [ve X [
Formavyuky | Ddfrontdlni G0 o o0 Gojicich  individudlni oo
[ lpraktické [Xlprace s .
Xrozhovor [ Jzobrazeni &innnosti textem [experiment
Metody vyuky (]
|X|V}'lklad [ Jukazka [] grafické Dpisemné
price dlohy e
Ucebni pomticky | Bild zoom tabule, pocitac; ucebnice a pracovni sesit
Literatura a “ebni o
korelace ucebnice, pracovni sesit
Priibéh vyucovaci hodiny
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1. Uvod
Schiizka v online prostoru za vyuziti video pienosu pro praci na dalku. Pokyny pro dnes$ni praci.

2. Hlavni ¢ast hodiny

Vyklad s jednoduchymi ptiklady na tabuly doplitujeme piiklady z pracovniho sesitu.

Naucime se rovnici pro vypocet hmotnostniho zlomku prvku ve sloucenin€é. Vypocitdme
hmotnostni zlomek kysliku a hmotnostni zlomek krystalicky vazané vody ve sloucening
Mg3(POs), - 6H>0, kterou také pojmenujeme. Pfitom také zopakujeme vypocet molarni hmotnosti.
Naucime se zptsob feSeni uloh, ve kterych je zaddn hmotnostni pomér nebo hmotnostni zlomek
prvki, s pouzitim kiizového pravidla trojclenky.

Charakterizujeme chemickou reakci a porovname ji s fyzikalni zménou. Podivame se na ptiklady
zmén a ur¢ime, zda se jedna o fyzikalni zmény nebo chemické reakce.

Na ptikladu, kde jsou Castice uvedené na submikroskopické tirovni, probereme slozky v piebytku.
Koncept slozek v piebytku objasnime na ptikladu ze Zivota (ptiprava smési na palacinky). Urcime
slozku, ktera je v ptebytku.

3. Zavér

Zadam praci na doma a na pfisti vyucovaci hodinu a zakon¢im hodinu.
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MINIMALNI ZiSKANE ZNALOSTTI; Student:

— zna vyznam symboll a vzorcl;

—umi ze vzorce urcit prvky ve slouc¢ening (hmotnostni zlomek prvki, také v krystalohydratech);

—umi z hmotnostniho poméru mezi prvky nebo hmotnostniho zlomku prvkl v binarni
sloucening urcit relativni atomovou hmotnost prvku, vazaného ve sloucening;

— umi definovat chemickou reakci jako latkovou preménu;

—umi rozebrat a ukézat latkové pfemény na submikroskopické trovni;

—umi ur¢it reaktant, ktery je v pfebytku;

Poznamky:

45



4.4 Gymnazium ve slovinském Skolnim systému
Kazdy zak, ktery dokoncil zdkladni vzd€lani, se mize piihlasit do vsSech
vzdélavacich programii stfedni Skoly. VSechny programy maji trvani étyt let (LukSi¢ &

Mohor¢ic, 2011).
4.5 Obecna gymnazia

4.5.1 VSeobecné gymnazium

Na nékterych gymnaziich si mohou Zaci vybrat mezi sportovnim a evropskym
odd¢lenim. Sportovni oddéleni umoziiuje snazsi koordinaci sportu a Skoly a zahrnuje
vSechny zékladni gymnazidlni pfedméty spolu s nékolika sportovné zaméfenymi predméty.
Ptijeti na sportovni oddéleni musi zak spliiovat urcité pozadavky.
Na evropském oddéleni je kladen vétsi diraz na cizi jazyky a obsah souvisejici s Evropou

a postavenim Slovinska v Evropé¢.

Gymnizium se slovinskym vyucovacim jazykem ve smiSené etnické oblasti

ve Slovinské Istrii

Gymnazium s italskym vyudovacim jazykem v narodnostné smiSené oblasti

ve slovinské Istrii
Dvojjazy¢né slovinsko-mad’arské gymnazium

Jedna se o vSeobecné gymnazium, které se nachazi ve dvojjazycné oblasti, takZe vyuka

probiha ve dvou jazycich (slovinském a mad’arském).
Klasické gymnazium

Klasické gymnazium se lisi od vSech ostatnich tim, Ze klade dlraz na zajem o antiku, d€jiny

umeéni a klasické jazyky (fectina, latina) a je také obohaceno o predméty filosofie a historie.

4.5.2 Odborna gymnazia

Ekonomické gymnazium

Ditiraz je kladen na ziskani znalosti z oblasti ekonomie, podnikani a organiza¢nich

dovednosti.
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Ekonomické gymnazium se slovinskym vyucovacim jazykem ve smiSené narodnostni

smiSené oblasti ve slovinské Istrii
Obdobn¢ jako ekonomické gymnazium, ale nachézi se ve dvojjazy¢né oblasti.
Technické gymnazium

Gymnézium zdiiraziiuje rozvoj dovednosti a znalosti v technické oblasti, tim podporuje dalsi

studium technickych disciplin.

Technické gymnazium se slovinskym vyucovacim jazykem ve smiSené narodnostni

oblasti ve slovinské Istrii

Obdobn¢ jako technické gymnazium, ale nachazi se ve dvojjazycné oblasti.

Umélecké gymnazium (hudebni, tane¢ni, vytvarné, dramaticko-divadelni smér)

Pted vstupem do Skoly je vyzadovana predchozi znalost ve zvoleném oboru a béhem
ptijimaciho fizeni jsou provadény talentové zkousky.

Umélecké gymnazium se slovinskym vyucfovacim jazykem ve smiSené narodnostni

oblasti ve slovinské Istrii (hudebni, vytvarné sméry)

Obdobné jako umélecké gymnéazium, ale nachazi se ve dvojjazycné oblasti.

4.5.3 Mezinarodni gymnazium

Program International Gymnasium nabizi gymnéazium BeZigrad a je ureny pro Zaky
ze zahrani€i, ktefi Ziji ve Slovinsku (naptiklad kvili zaméstnani jejich rodici) a pro zaky,
ktefi v minulosti Zili v zahrani¢i déle neZ Ctyfi roky. Program je zakonfen mezinarodni

maturitou, kterd usnadnuje dalsi studium v zahranici (Zver, 2021).

4.5.4 Soukromi gymnazia
Soukroma gymnazia jsou obvykle plné€ nebo ¢astecné placena a nabizeji programy,
které jsou vice prizplisobeny jednotliveim, protoze velikost tfid je obvykle mensi. Kazda

soukroma stfedni Skola se také 1i$i svym ucebnim planem.
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Gymnazium Zelimlje

Cile kurikula Gymnézia Zelimlje jsou totozné s cili obecné stfedni $koly a jsou
posileny v duchu klasické ftecko-fimské a zidovsko-ktestanské kultury, humanismu,

lingvistické a pedagogické vzdélavaci tradice a vzdélavacich hodnot.
Biskupské gymnazium Antona Martina Slomska Maribor

Jde o program biskupského gymndzia, kde se krom¢ predmétii obecného programu

Gymnazium vyucuje i piredméty Vira a kultura.
Biskupské gymnazium Vipava

Na tomto biskupském gymnéaziu maji vSechny predméty vSeobecného

stiedoskolského programu, navic je nabozenska vychova povinna pro vSechny ¢tyfi roky.
Ustav sv. Stanislava Sentvida

Jde o program klasického biskupského gymnazia, kde se kromé pfedméth klasického

gymnazia vyucujici i predméty vira a kultura.

4.6 Ucebnice chemie na gymnaziu ve Slovinsku

Ucebnice jsou zékladnimi u¢ebnimi materialy pro Zaky i na slovinském gymnaziu.
Ucitelé by méli n€jakym zplsobem rozvijet své vyucovaci hodiny tak, aby Zaci mohli najit
néjaké informace 1 mimo ucebnice. Je ziejmé, Ze internet je velmi dilezitym zdrojem
informaci v této dobé, aproto uz lze za pomoci QR kdédu pracovat s dalSim textem.
PouZzivani internetu a dalSich zdroji ICT je opravdu dulezité. Ucebnice pro gymnazia maji
ve Slovinské republice riizné vydavatele. Neni pouze jedna ucebnice, ale jsou tii Ci Ctyfi
nejpouzivanéjsi a vSsechny musi nasledovat u¢ebni plan. VSechny ucebnice vysvétluji témata
jinym zpisobem. Ucebnice musi zahrnovat ucebni plan, pokud tomu tak neni, pak tato
ucebnice neni schvéalena ministerstvem. Na zacatku kapitoly by mél byt umistén zajimavy
kontext, ktery zaky stimuluje k tomu, pro¢ by méli dany obsah studovat, a samoziejmé na
konci kapitoly, 1 uprostied riaznych Casti kontextu, by mély byt n¢jaké otazky, které by mély
vést k zamySleni a opakovani urcitych koncepti. Mély by vést 1 k mySleni na vyssi
kognitivni Grovni. Tyto otazky by mély postupné gradovat od nizsich kognitivnich Grovnich

k tém vysSim. Chemie patii mezi experimentalni obor, a proto by mély byt v uc¢ebnicich
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zaclenény i experimenty. Obvykle jsou k dispozici seSity s riznymi experimenty, které

mohou Zaci nebo ucitelé provadét ptfi vyuce. Pokyny experimentu mohou byt popsany

naptiklad krok za krokem. Experimenty by mély byt pfimo zaclenény do kapitoly, aby méli

zaci moznost provadét experimenty, které jsou uzce spojeny s tématem, které praveé ctou

(Devetak, s.a., 12.12.2023).

4.6.1 Priklady ucebnic chemie pro gymnazia

Pro gymnazialni vzdélavani je ve Slovinsku schvaleno pro vyuku chemie celkem 27

ucebnic. Ucebnice jsou ve Slovinsku pouzivané v tisténé podobé nebo v elektronické

podobé. V seznamu lze najit také ucebnice pro bilingvni gymnézia.

Tabulka 6 Ucebnice chemie pro Zaky gymnazia (KlemencicC et al., 2023).

Autor Nazev Popis Vydavatel Rok
schvaleni
Godec A., | ATOMI IN | Ucebnice  chemie  pro | MODRIJAN | 2009
Leban I. MOLEKULE gymnazia.
Boh B., Ferk | BARVILA IN | U€ebnice pro volitelnd | TZS 2007
V., Cvirn T. NARAVNA témata chemie na gymnaziu
BARVILA a v odborném vzdélavani.

Bukovec  N., | CHIMICA 1 PER | Uéebnice chemie pro 1.,2.a | ZRSS 2011
Brencic J. IL GINNASIO 3. ro¢nik gymnazidlniho

vzdélavani s italStinou jako

vyucovacim jazykem.
Bukovec  N., | CHIMICA 2 PER | Uéebnice chemie pro 2., 3. a | ZRSS 2009
Dolenc D., Sket | IL GINNASIO 4. roénik gymnazialniho
B. vzdélavani s italStinou jako

vyucovacim jazykem.
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5 Devetak I, | KEMIJA 1 Digitalni ucebnice chemie | MKZ 2021
Perdih F., Junez pro 1. ro¢nik gymnazia.
N.
6 Nataga KEMIA A | Ugebnice  chemie  pro | ZRSS 2011
Bukovec GIMNAZIUMOK | bilingyni ~ gymnédzia v
SZAMARA 1, 2 | Prekmurje.
RESZ
7 Devetak I, | KEMIJA 1 Digitalni ucebnice chemie | MKZ 2023
Perdih F. pro 1. ro¢nik gymnazia.
8 Devetak [., | KEMIJA 1 Ucebnice chemie pro 1. | MKZ 2023
Perdih F. ro¢nik gymnazia.
9 Devetak I, | KEMIJA 1 Ucebnice chemie pro 1. | MKZ 2012
Perdih F., Junez ro¢nik gymnazia.
N.
10 Smrdu A. etal. | KEMIJA 1 Utebnice chemie pro 1. |ZRSS 2013
ro¢nik gymnazia.
11 Zmazek B. etal. | KEMIJA 2 Utebnice chemie pro 2. | ZRSS 2014
ro¢nik gymnazia.
12 Vrtatnik M., | KEMIJA 3 Uéebnice chemie pro 3. | ZRSS 2014
Zmazek B., Boh ro¢nik gymnazia.
B.
13 Smrdu A. KEMIJA, SNOV | Ucebnice chemie pro 1. |JUTRO 2009
IN SPREMEMBE | ro¢nik gymnazia.
1
14 Smrdu A. KEMIJA, SNOV | Ucebnice chemie pro 2.|JUTRO 2009

IN SPREMEMBE
2

ro¢nik gymnazia.
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15 Smrdu A. KEMIJA, SNOV | Ucebnice chemie pro 3. |JUTRO 2010
IN SPREMEMBE | ro¢nik gymnazia.
3
16 Bukovec N. KEMIJA ZA | E-uCebnice chemie pro 3. | DZS 2013
GIMNAZIJE 1 ro¢nik gymnazia.
17 Bukovec N. KEMIJA ZA | Ucebnice chemie pro 1.|DZS 2009
GIMNAZIJE 1 ro¢nik gymnazia.
18 Bukovec  N., | KEMIJA ZA | Ucebnice chemie pro 1.,2.a | DZS 2007
Brencic J. GIMNAZIJE 1 3. ro¢niky gymnazia.
19 Bukovec N. KEMIJA ZA | E-uCebnice chemie pro | DZS 2013
GIMNAZIJE 2 gymnazia.
20 Bukovec N. KEMIJA ZA | Ucebnice  chemie  pro | DZS 2010
GIMNAZIJE 2 gymnazia
21 Dolenc D., Sket | KEMIJA ZA | UCebnice  chemie  pro | DZS 2010
B. GIMNAZIJE 3 gymnazia
22 Dolenc D., Sket | KEMIJA ZA | E-uCebnice chemie pro | DZS 2013
B. GIMNAZIJE 3 gymnazia
23 Graunar M., | KEMIJA ZA | Digitalni ucebnice | DZS 2023
Podlipnik M., | GIMNAZIJE 3 organické chemie
Cvirn Pavlin T.
24 Graunar M., | KEMIJA ZA | Ucebnice pro organickou | DZS 2018
Podlipnik M., | GIMNAZIJE 3 chemii.
Cvirn Pavlin T.
25 Godec A., | KEMIJISKE Ucebnice  chemie  pro | MODRIJAN | 2010
Leban 1. REAKCIE gymnazia
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26 Vrtacnik M., | ORGANSKA Ucebnice chemie pro 3. a 4. | TZS 2007
Zupancic KEMIJA ZA | ro¢niky gymnazia
Brouwer N. GIMNAZIJE

27 Trsek S., | VERIGE IN | UCebnice  chemie  pro | MODRIJAN | 2011
Cerkovnik J. OBROCI gymnazia

Nize uvedeny text obsahuje piiklady ucebnic urcenych pro prvni, druhy a tfeti ro¢nik
gymnazii. VSechny tfi ucebnice jsou povazovany za nejpouzivanéjsi ve Slovinsku a jejich

autorem je Andrej Smrdu (Smrdu, s.a., 2024)
Ucebnice chemie, latka a zmény 1

Ucebnice chemie, latka a zmény 1 (Smrdu, 2009), II. vydani, je urcena pro Zaky
prvniho ro¢niku stfedni Skoly, kteti se seznamuji s chemii na zdklad€ novych osnov platnych
od skolniho roku 2008/09. Ucebnice navazuje na ucivo, které zaci studovali na zakladni
Skole v osmé a devaté tiid¢, avsak ptrinasi také nové informace a koncepty. Cilem ucebnice
je zlepsit porozuméni chemickym jeviim a usnadnit zakiim pfijiméani novych poznatk. Text
pojmy jsou vysvétleny samostatné a je vénovana zvlastni pozornost propojeni chemie s
kazdodennim Zivotem. Ilustrace a vypoctové ulohy slouzi k lepSimu pochopeni latky.
Dulezité pojmy jsou v textu zvyraznény tucné a specialné oznaceny. Obsah je strukturovan
do dvou sloupcti, kde hlavni sloupec vysvétluje podstatu latky a ve vedlejsim sloupci jsou
uvedeny zajimavosti, poznamky a obrazkovy material. Kazda kapitola obsahuje otazky k
provéfeni znalosti na konci, které pomahaji upevnit znalosti dané latky. V u€ebnici lze najit
slovni¢ek obsahujici vice nez 200 pojmil pro rychlé pochopeni a na konci ucebnice

nalezneme feSeni vSech uloh.
Obsah ucebnice (Smrdu, 2009):

1. Bezpecna prace pri chemickych 1.2 Nebezpecné latky

k h , ’ y v
pokusec Obrazové a pismenné znacky

1.1 Vybaveni laboratofe Zaklady toxikologie

Sezndmeni s experimenty 2. Céstice hmoty
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2.1 Castice atomu

Atom se sklada z jeSté mensSich Castic
Hmotnostni ¢islo

2.2 Izotopy

Izotopy jsou rizné atomy stejného prvku

Izotopové slozeni a relativni atomova

hmotnost

2.3 lonty

Ionty jsou elektricky nabité Castice
2.4 Elektrony

Pravdépodobnost nalezeni elektronu
2.5 Jonizacni energie

Tvorba kationtti

2.6 Atomové a iontové poloméry
Velikost atomu

Velikost iontu

3. Spojovani ¢astic

3.1 Pojmenovani prvki a binarnich

sloucenin

Prvky jsou jednoduché chemicky Ccisté

latky
Nazvy prvki a symboly
Molekuly prvki a agregované stavy

Binérni slou¢eniny jsou slouceniny dvou

prvkl
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3.2 Tontova a kovalentni vazba

Vnéjsi nebo valencni elektrony

Iontova vazba — pfitazlivost mezi ionty
Kovalentni vazba spojuje atomy nekovil
3.3 Struktura molekul

Atomy se spojuji a vytvareji rizné
molekuly

3.4 Elektronegativita prvki, polarita

sloucenin

Elektronegativita prvki

3.5 Molekuléarni vazby
Ptitazlivé sily mezi molekulami
3.6 Vlastnosti a struktura pevnych latek
Déleni pevnych latek

Zakladni buiky

Iontové krystaly

Kovalentni krystaly
Molekularni krystaly

Kovové krystaly

4. Symbolicky zapis a mnoZné C¢islo

latky

4.1 Relativni molekulovda hmotnost a

molarni hmotnost
Relativni molekulova hmotnost

Molarni hmotnost



4.2 Vypocet poctu latek

Hmotnost latek mé jednotku mol

4.3 Mnozina atomu, mnoZzina molekul
4.4 Objem plynu

Zakladni vlastnosti plyna

Obecna rovnice plynu

Molarni objem plynu

Hustota plynu

5. Chemicka reakce jako latka a zména

energie
5.1 Rovnice chemické reakce
Chemicka reakce a fyzikalni zména

Chemicka rovnice je zdznamem chemické
reakce

Faze a rozklad

5.2 Mnozné ¢islo

Latky

reaguji navzajem v urcitych

pomeérech

Piebytek latky

5.3 Reakeni a formacni entalpie
Energie se uvolituje nebo spotfebovava
Standardni reak¢ni entalpie

Standardni entalpie tvorby

Energetické grafy

5.4 Vypocet reakéni entalpie
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Standardni reak¢ni entalpie

Spalovani fosilnich paliv a vliv na Zivotni

prostiedi

Kysely dést’

Sklenikovy efekt

6. Alkalické kovy a halogeny

6.1 Alkalické kovy

Od lithia po francium

6.2 Halogeny

Od fluoru po astat

7. Reeni

7.1 Hmotnostni zlomek a rozpustnost
Hmotnostni zlomek

Rozpustnost

7.2 Objemova a hmotnostni koncentrace
hmotnostni

Vypocet hmotnosti a

koncentrace

Rozpustnost plyni ve vodé

7.3 Ptiprava roztokl

Michani, fedéni koncentrovani roztoki
7.4 Hydratace

Rozpousténi krystalt ve vodé

Sitova a hydratacni entalpie

8. Chemicky slovnik



Ucebnice chemie, latka a zmény 2

Ucebnice chemie, latka a zmény 2 (Smrdu, 2009), III. vydani, je urcena pro zaky
druhého ro¢niku stfedni Skoly, ktefi se seznami s chemii na zéklad¢ nového ucebniho planu
platného od skolniho roku 2009/10. Obsahuje Siroké spektrum témat, kterd zahrnuji latku od
zakladnich principt az po aplikace v biologickych systémech a modernich technologiich.
Ucebnice se skladad ze sedmi kapitol, které jsou dale roz¢lenény na podkapitoly. Nove
pfidana kapitola ,,Nomenklatura anorganické chemie® se zaméfuje na pojmenovani
anorganickych sloucenin na zdkladé mnoha ptikladii. Autor zachoval Stocklv systém
pojmenovani, ale pridal také nové obecné nazvy podle moderni nomenklatury anorganické
chemie a prehledné vysvétlil zmény v pojmenovani koordinacnich sloucenin. Text je psan
vysvétleny. Slouceniny jsou identifikovany podle nazvu a vzorce, dale je kladen diraz na
propojeni chemie s kazdodennim zivotem. Ilustrace a vypoctové tilohy pomahaji k lepSimu
pochopeni uciva. DiileZité pojmy jsou v textu zvyraznény tucné. Obsah je strukturovan do
dvou sloupct, kde hlavni sloupec vysvétluje podstatu tématu a ve vedlejSim jsou uvedeny

zajimavosti, poznamky a obrazkovy material.

Obsah ucebnice (Smrdu, 2009):

1. ReSeni Michani, fedéni a zahust'ovani roztoki
1.1 Hmotnostni zlomek a rozpustnost 1.4 Hydratace

Hmotnostni zlomek Rozpousteéni krystalii ve vodé
Rozpustnost Sitové a hydratacni entalpie

1.2 Hmotnost a hmotnostni koncentrace 2. Pribéh chemickych reakci
Vypocet hmotnosti a  hmotnostni Rychlost chemickych reakei
koncentrace

2.1 Stanoveni rychlosti chemickych reakci

Rozpustnost plynit ve vode Rychlost zmény koncentrace latky

1.3 Piiprava roztoki
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Vypocet primérné rychlosti chemické

reakce
2.2 U¢inky na rychlost chemické reakce

Chemické reakce mizeme zrychlit nebo

zpomalit

Teorie kolize

3. Priibéh chemickych reakci

3.1 Rovnovazné reakce

Dynamicka rovnovaha

Zapis rovnovaznych konstant
Hodnota rovnovazné konstanty
Ptevod rovnovaznych konstant

3.2 Vypocet rovnovazné konstanty
Vypocet z rovnovaznych koncentraci
3.3 Uginky na chemickou rovnovahu
Le Chateliertiv princip

4. Priibéh chemickych reakei
Rovnovahy ve vodnych roztocich
4.1 Pojmenovani kyselin, zasad a soli
Pojmenovani kyselin

Zéklady pojmenovani

Pojmenovani soli

4.2 Protolytické reakce

Kyseliny

Zakladny
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Konjugované acidobazické pary
Kysela konstanta, zasadita konstanta
4.3 Autoprotolyza vody

Iontovy produkt vody

Koncentrace oxoniovych a

hydroxidovych ionti
4.4 Stanoveni pH
pH stupnice

4.5 Vypocet pH
Vypocet pH a pOH
4.6 Neutralizace
Tvorba soli

Titrace

4.7 Hydrolyza soli

Protolytické reakce ve vodnych roztocich
soli

4.8 lontové reakce ve vodnych roztocich
Iontové reakce jsou reakce mezi ionty

S. Priibéh chemickych reakei

Oxida¢ni a reduk¢ni reakce

5.1 Oxidace a redukce

Redoxni reakce

5.2 Editace rovnic redoxnich reakci
Posloupnost rovnic

pfi  Upravach

redoxnich reakci



5.3 Galvanicky ¢lanek
Konstrukce galvanického ¢lanku
5.4 Redoxni druhy

Standardni elektrodové potencialy
Pouziti redoxnich druhti

5.5 Elektrolyza

Provadime reakce s elektfinou
Mnozstvi béhem

latky  vyloucené

elektrolyzy

6. Prvky v periodické tabulce

6.1 Oblasti prvkl v periodické tabulce
Moderni periodicka tabulka

6.2 Prechodové prvky

Priimyslové vyznamné kovy
Koordinaéni slouceniny

7. Vlastnosti vybranych prvki a

slouceniny v biologickych systémech
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Moderni technologie
7.1 Nékteré dilezité kovy

Kovy se ziskavaji z rud

7.2 Né&kter¢  dllezit¢  anorganické
slouceniny

Kyselina sirova HoSO4

Amoniak NHj3

Kyselina dusi¢nd (V) HNO;
Kyselina fosforecna (V) H3POg4
Um¢la hnojiva

Chlorecné kyseliny a chlore¢nany
7.3 Ktemik a jeho slouceniny
Kfemik je polokov

8. Nazvoslovi anorganické chemie

9. Chemicky slovnik



Ucebnice chemie, latka a zmény 3

Ucebnice chemie, latka a zmény 3 (Smrdu, 2010), urcena pro zaky tietich rocniki
sttednich Skol pokryva plan a rozsah kapitol organické chemie. Obsahuje Sest kapitol, které
se dale d¢€li na podkapitoly. Kazda kapitola zahrnuje otazky na upevnéni znalosti a Zaci
mohou pracovat sriznymi ukoly zpfilozenych sbirek ukolti. Dulezité pojmy jsou
zvyraznény tucné a hlavni informace jsou doplnény zajimavostmi a obrazovym materialem.
Vyznamnd pozornost je vénovana vizualizaci ¢astic a propojeni chemie s kazdodennim
zivotem. Kazda kapitola je zakonCena otdzkami k upevnéni znalosti. Na konci ucebnice

najdeme chemicky slovnik, kde 1ze dohnat vSechny chemické pojmy tykajici se organické

chemie (Smrdu, 2010).

Obsah ucebnice (Smrdu, 2010):
1. Molekuly

Organické slouceniny

1.1 Slouceniny uhliku.

1.2 Vzorce organickych sloucenin
1.3 Tvary molekul a hybridizace
Pamatuyji si

Otéazky k upevnéni znalosti

2. Uhlovodiky

2.1 Druhy uhlovodikt

2.2 Alkany

2.3 Retézcova izomerie

2.4 Spalovani uhlovodikt

2.5 Radikalni substituce

2.6 Alkeny a alkyny

2.7 Pozi¢ni izomerie
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2.8 Cis-trans (geometrickd) izomerie
2.9 Elektrofilni adice

2.10 Aromatické slouceniny

2.11 Elektrofilni substituce

Pamatuji si

Otéazky k upevnéni znalosti

3. Organické halogenidy

3.1 Vzorce organickych halogenid
3.2 Vlastnosti organickych halogenidl
3.3 Vznik organickych halogenid
3.4 Nukleofilni substituce

3.5 Eliminace vodiku

Pamatuji si

Otéazky k upevnéni znalosti

4. Kyslikové slouceniny



4.1 Ptehled organickych kyslika
4.2 Funk¢ni izomerie

4.3 Fyzikalni vlastnosti organickych latek

kyslikatych sloucenin

4.4 Odstranovani vody

4.5 Tvorba ether

4.6 Oxidace a redukce

4.7 Nukleofilni adice.

4.8 Tvorba esterti

4.9 Karboxylové kyseliny a jejich derivaty
4.10 Opticka izomerie

4.11 Sacharidy

4.12 Lipidy

Pamatuyji si

Otazky k upevnéni znalosti
5. Slouceniny dusiku

5.1 Aminy

5.2 Aminokyseliny
Pamatuji si

Otazky k upevnéni znalosti.
6. Polymery

6.1 Adi¢ni polymery

6.2 Kondenzac¢ni polymery

Pamatuji si
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Otazky k upevnéni znalosti
7. Dodatek
organickych

Ptiklady = pojmenovani

sloucenin

Piehled izomerie

Fyzické vlastnosti organickych slouc¢enin
Ptirodni aminokyseliny

organickych

Mechanismy  nékterych

reakci

8. Chemicky slovnik



5 Rozhovory s aktéry slovinského vSeobecné vzdélavaciho chemického

systému

V ramci ziskavani nazort a zkusenosti o vyuce chemie jako vSeobecné-vzdélavaciho
predmétu ve Slovinsku byly vytvoieny tfi skupiny respondentii, kde se kazda skupina

skladala z jedné az péti dotazovanych osob. Skupiny jsou déle oznacovany jako:

e D; —studenti ucitelstvi chemie

e Dj;—student ucitelstvi chemie

e Di>— student ucitelstvi chemie

e Di3— student ucitelstvi chemie

e Dis— student ucitelstvi chemie

e Do, —ucitelé chemie na univerzité

e Dy — akademicky pracovnik vyucujici chemii na univerzité
e D — akademicky pracovnik vyucujici chemii na univerzité
e Do3 —asistent vyucujici chemii na univerzité

e Doy —akademicky pracovnik vyucujici chemii na univerzité
e D3 —didaktici chemie

e Dj3;— didaktik chemie na univerzité

e D4 —ucitelé ze zakladnich Skol

e Dy vyucujici na zakladni Skole, vyucujici chemii a biologii

e D4 — vyucujici matematiky a chemie na slovinsko-mad’arské Skole

V ramci naSeho Setieni jsme uskutecnily rozhovory s akademickym pracovnikem, uciteli a
studenty ucitelstvi chemie z riznych mést ve Slovinsku. Rozhovory slouzily k vyméné
nazort, sdileni poznatkl a rozvoji znalosti tykajicich se slovinského vzdélavaciho systému.
Diskuze vytvotily prostor pro vyménu ndzori, pricemzZ kazdad odpovéd pfinesla svij

unikatni pohled a zkuSenosti.
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Béhem téchto diskuzi dochéazelo k intenzivnimu propojeni teorie s praxi, coz vytvarelo
prostiedi otevien¢ho a dynamického uceni. Vzajemny dialog poskytoval nejen piilezitost k
odbornému rastu, ale také k prohlubovani znalosti tykajicich se chemickych kurikuldrnich
dokumenti, tematickych planti a ptipravy uciteld. Tato setkani tak nejen podporovala rozvoj
individualnich dovednosti, ale i posilovala mezindrodni spolupraci v oblasti védy a
vzdélavani.

Pro realizaci rozhovori byly zvoleny nasledujici otazky:

1. Jak hodnotite celkové vyuku chemie ve Slovinsku? Jste spokojeny/a s Vasim
narodnim (statnim) kurikulem/systémem. Co ve vztahu k vyuce chemie byste chtéli

zmeénit?

2. Zacina se s vyukou chemie jako samostatnym predmétem ve vasi zemi véas? Je
dobré, ze vyuce chemie predchazi predmét Naravoslovje, ktery se vyucuje v 6. a 7.
tfidé? Jsou dobie promysSlené vazby mezi vyukou pifedmétu Naravoslovie in

techniko ve 4. a 5. tfid¢, Naravoslovje v 6. a 7. tfid¢ a chemie v 8. 2 9.?

3. Jaké je tieba stanovit cile pfed vyucovaci hodinou chemie? Jaké vyucovaci metody
a organizacni formy jsou pouzivany pfi vyuce chemie? Jsou ve Slovinsku néjaka

specifika v téchto ohledech oproti okolnimu svétu?

4. Kolik hodin by déti mély travit na zékladni ¢i stfedni Skole v laboratofi? Mate ve
Slovinsku stanoven minimalni rozsah laboratorni prace pro zaky ve vyuce chemie
na zékladni Skole? Pfijde Vam pocet hodin, ktery je stanoveny ministerstvem
Skolstvi dostatecny? Je ve Vasi zemi povinnosti zZaka projit vstupnim a vystupnim
testem pii laboratornich cvicenich? Je to pro Vas dulezité? Je to stejné 1 v piiprave

ucitelu chemie?

5. Jak se snazite ve Slovinsku vice zapojit zaky do mimoskolnich aktivit

s ptirodovédnym/chemickym zamétenim?

6. Zapojuji se ucitelé chemie ve Slovinsku do narodnich a mezinarodnich konferenci

s ptirodovédnym/chemickym zamétenim?
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7. Ma ve Slovinsku ucitel chemie moznosti se dale vzdélavat?

8. Mate ve Slovinsku karierni systém pro ucitele? Jaké ma stupné a jak jich je mozné

dosahnout?

9. Jak Ize pfedchazet strachu 74kl ze studia chemie? Lze to néjak ovlivnit? Co myslite,

Ze zpusobuje ,,neoblibenost* chemie u zaku?
10. Zapojuji ucitelé chemie ve Slovinsku do vyuky moderni technologie? Které?

11. S jakymi experimenty by se Zaci méli setkat ve vyuce chemie jako prvni a proc?
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1. Jak hodnotite celkové vyuku chemie ve Slovinsku? Jste spokojeny s VasSim
narodnim (statnim) kurikulem/systémem. Co ve vztahu k vyuce chemie byste
chtéli zménit?

Podle budouciho ucitele chemie Ize vyuku chemie zlepsit tim, ze se ucitelé budou vice
zaméfovat na praktické experimenty a jejich spojeni s kazdodennim zivotem. ,,Vime, Ze déti
Jsou vice zainteresované, kdyz je néjaké téema prezentovano s néjakym experimentem nebo

kdyz stravime cas v prirode. * (D11).

Budouci ucitel biologie a chemie véti, Ze slovinské vzdélavani je kvalitni diky
profesionalnim ucitelim. Avsak ma n¢kolik pozndmek ke slovinskym osnovam, které jsou
prilis pfisné a neumoziuji ucitelim flexibilitu ve vyuce. Chybi prostor pro zapojeni
zkuSenosti a potteb studentii do obsahu. ,, Rad bych vidél vice praktickych pristupii ve vyuce
chemie, které by propojily abstrakitni koncepty s kazdodennim zivotem jako napriklad

vysvétleni chemickych slozek v béznych napojich a jejich vliv na zdravi. “ (D12).

Budouci student biologie a chemie tvrdi, Ze maji ve Slovinsku dobfe integrovanou vyuku
chemie, zacinajici v 6. ro¢niku a postupnou moznost prohlubovéni znalosti. ,, Nicménée
experimentdlni prdce v laboratori casto chybi nebo je jen demonstrativni, coz omezuje

praktickou stranku uceni. “ (D13).

Ucebni plany jsou podle studenta ptili§ podrobné a neberou v uvahu zajem zaktl, zejména
téch, kteti se do chemie nechtéji hloubé&ji ponofit. Mé&l by byt diraz kladen na aplikovanou
chemii a témata, jako je ochrana zivotniho prostiedi, kterd jsou pro dnesni svét kliCova.
Budouci student chemie je spokojen s kurikulem a vyukou chemie. Mysli si, Ze je
systematicky a cile jsou jasné. Nicméné, rad by vidél vice experimentalniho pfistupu,
zejména na zékladnich Skolach, a hlubsi propojeni chemie s kazdodennim Zivotem. ,, [ kdyz
je ucivo dobre vysvétleno v knihach, experimentace by prinesla dalsi rozmér a zazitek. “

(D14).

Ucitel chemie se zaméfenim na laboratorni techniku tvrdi, ze vzd€lani v chemii ve Slovinsku
je v potadku, ale méla by byt lepsi spojitost mezi mikro a makrotrovnémi vyuky. Ucitel
chemie zminuje, ze osnovy jsou v poradku, ale mélo by byt zavedeno rozliSeni pro nadané

zaky od 7. do 9. tfidy, aby se umozZznilo jejich uspésné vzdélani na vyssi Grovni. Asistent

chemie na univerzité je spokojen s vyukou chemie ve Slovinsku. ,, Vyuka chemie je dobra a
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momentdalné se pripravuji nové osnovy, které maji za cil zaclenit chemii do Zivotnich situact

a aktudlnich otazek, které oviiviuji kazdodenni zivot. “ (D23).

Ucitel chemie na univerzité si mysli, Ze chemické vzdélani ve Slovinsku je relativné dobreé,
ale mohlo by byt lepsi. ,, Momentdlné probihaji zmény v osnovach, které by mohly snizit
mnozstvi uciva na nizsi stredni skole. Nektera téemata by méla byt presunuta na univerzitni
uroven. Ucitele by méli vice experimentovat, aby studenti vnimali predmét méné

abstraktne. “ (Da24).

Didaktik popisuje, ze v soucasné dob¢ probiha reforma vzdélavaciho systému ve Slovinsku
s cilem pfinést vice integrace informacnich a komunikac¢nich technologii (ICT), posilit
gramotnost véetné gramotnosti 0sob s postizenim a obecné zvysit gramotnost ve vzdélavani.
»INovy ucebni plan, ktery ma byt zaveden v roce 2025/26, bude klast vétsi diiraz na rozvoj
kompetenci v kazdém predmeétu a vice propojovat ucivo s realnym Zivotem. Chemie se méni
z prisné teoretického predmétu na obor, ktery vice zdiiraznuje kontext a duleZitost uciva pro
studenty. Experimenty budou hrat vetsi roli v uceni a studenti budou povzbuzovani k
rozvijeni vlastnich znalosti a dovednosti. Tato zména prindsi vetsi duraz na pochopeni

,,proc¢“ za ucenim a zdiiraznuje vyznam experimentii pro studenty. “ (D31).

Ucitel ze slovinsko-mad’arské Skoly vyucuji matematiku a chemii mysli, Ze chemické
vzdélavani ve Slovinsku je dobfe nastavené. Zaci postupuji z Piirodovédy k chemii bez
ptrehlceni nebo pfilisné obtiZnosti. Navrhl by zavedeni n€kolika lekci na zdkladni Skole, aby
se zaci lépe prizpisobili této zméné. Ucitelka biologie a chemie na zakladni Skole je
spokojena se Skolnim systémem ve Slovinsku, ale chtéla by zlepsit zaclenéni studentli se
specidlnimi pottebami. ,, Snizeni normy pro pocet studentut ve tridé by mohlo vést k uvolnéni

casu pro experimentalni praci, coz by prospélo vs§em studentiim. “ (Da1).
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2. Zacina se s vyukou chemie jako samostatnym predmétem ve vasi zemi véas? Je
dobré, Ze vyuce chemie predchazi predmét Naravoslovje, ktery se vyucuje v 6.
a 7. tiridé? Jsou dobi'e promyslené vazby mezi vyukou predmétu Naravoslovie

in techniko ve 4. a 5. tfidé, Naravoslovje v 6. a 7. tfidé a chemie v 8. 2 9.?
Budouci ucitel chemie zduraziiuje, ze védecké uceni by mélo zacinat jiz ve Skolce
a zahrnovat rizné oblasti ptirodnich véd, jako je chemie, fyzika a biologie, které se prolinaji
a vzajemn¢ ovliviiuji. Student ucitelstvi biologie a chemie podporuje zacatek vyuky
pfirodnich véd v 8. ro¢niku a vidi to jako piirozeny krok k pokracovani ve studiu
konkrétnéjSich predmétd, jako jsou chemie, biologie a fyzika. Navrhuje zachovat nazev
predmétu ,,Naravoslovje® jako ,,pfirodni védy* a predpokladd existenci propojeni mezi
témito oblastmi. Student ucitelstvi biologie a chemie zdlraziuje, Ze studenti se uc¢i zéklady
chemie v 6. a 7. ro¢niku v pfedmétu Naravoslovje a tato znalost je dilezitd pro porozuméni
chemie. Podle ni jsou pfedméty Naravoslovje in tehnika a chemie propojeny, ale né¢kdy neni
dostatek Casu na uplné pokryti vSech témat. Budouci ucitel chemie uvadi, ze déti se jiz brzy
v matetskych Skolach seznamuji s chemii skrze jednoduché experimenty. ,, Na zakladni skole
se postupné prohlubuji znalosti v oblasti chemie, i kdyZ néktera témata jsou opakovana,

povazuji to za pozitivni, protoze to umoziuje systematickeé uceni.“ (D14).

Akademicky pracovnik vyucujici chemii podporuje zaclenéni chemickych obsahti do raného
véku a zdlraziiuje dilezitost spojeni chemie s védeckymi pfedméty. Ucitel chemie silné
podporuje zaclenéni chemickych témat od prvni tfidy, zejména t&€ch spojenych s
kazdodennim Zivotem. Asistent vyucujici chemii na univerzité uvadi, Ze chemie zac¢ina v 8.
rocniku a podporuje spojeni s predmétem Naravoslovje. Témata jsou pravidelné

aktualizovana.

Didaktik tvrdi, Ze obsah bude zahrnovat pojmy o smésich, skupenstvi latek, jednoduché
chemické reakce, roztoky a latky. Nicméné€, v novém ucebnim planu bude pravdépodobné
vetsi diraz kladen na koncepty Castic. Tento pfistup by mél umoznit studentim Iépe
porozumét pojmim, jako jsou slouceniny, prvky, atomy a molekuly. ,, Chemické koncepty
budou pravdépodobne vice zdiiraznény v nezavisléem predmeétu chemie, ktery by mohl byt
zaveden v 8. tride. V 6. a 7. tridé budou chemické koncepty spise obecnéjsi, ale zmény

nebudou drastické, pouze mirné upravy obsahu a zameéreni. ““ (D31).
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V osnovach Ptirodovédy pro 6. a 7. tiidu je chemicky obsah rozlozen po cely rok. ,, Studenti
casto zapominaji vyznamné mnozstvi latky predtim, nez se dostanou k predmeétu chemie v 8.
a 9. tride. Néektera téemata v osnovach chemie v 8. tridée mohou byt prilis narocnda nebo
abstraktni, coz ztezuje pochopeni pro primerné studenty. “ (Dar).

Vyucuji na slovinsko-madarské skole souhlasi s tim, ze chemie zacind v 8. tfid¢, ale
navrhuje ptisnéjsi rozd€leni védy jiz od 6. tfidy. Zminuje dobré spojeni mezi chemii a védou,
ale zdaraznuje, ze vénovani vice ¢asu chemickym témattiim by bylo vhodné. Vyucujici

chemie a biologie na zakladni Skole nemé bohuzel prehled o vyuce chemie ve 4. a 5. tfidé.
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3. Jaké je tieba stanovit cile pied vyucovaci hodinou chemie? Jaké vyucovaci
metody a organizaéni formy jsou pouZziviny pri vyuce chemie? Jsou ve
Slovinsku néjaka specifika v téchto ohledech oproti okolnimu svétu?

Student ucitelstvi chemie si mysli, Ze je kliCové mit vhodné misto pro experimenty ve vyuce
a prizpisobit metody prace kazdé tiidé. Cile musi byt jasné definovany a experimenty musi
mit alternativu v ptipad¢ selhani. V zékladnich Skolach jsou laboratote spiSe vyjimkou nez
pravidlem. Student ucitelstvi biologie a chemie tvrdi ze: ,, Osnovy by mely byt flexibilni a
otevirené pro prispivani zaku a uciteli. Diiraz by mél byt kladen na samotny proces uceni.
Je diilezité, aby studenti byli aktivnimi , tvirci” znalosti a vice se venovali studiu v

neformalnim vzdeélavacim prostredim. “(D11).

Student ucitelstvi biologie a chemie zdlraznuje, Ze ped vyukou je dilleZité stanovit cile a
preferovat aktivni metody vyuky, jako je experimentace a skupinova prace. Frontalni forma
vyuky je stale bézna, ale postupné se objevuji nové pristupy, jako je formativni hodnoceni.
Student ucitelstvi chemie si mysli, ze klicovymi cili stoji aktivni ucast studentd a naplnéni
osnov. Je dilezité prezentovat témata zpisobem, ktery zajima studenty, a propojit je s jejich
kazdodennim Zivotem. Podporovani studentll k provadéni jednoduchych experimentl je

dalsim efektivnim zplisobem uceni.

Akademicky pracovnik na univerzité tvrdi: ,, Cile ucitele by mély zahrnovat plné porozumeni
obsahu a podporu zZaki, kteri maji problémy s propojenim ruznych urovni chemického uceni.
Experimentalni prace by méla byt vice vyuzivana, aby se podporilo praktické chapani

konceptii. ““ (D21).

Akademicky pracovnik vyucujici chemii na univerzité si stavi cile uceni pied kazdou lekci
a povazuje to za zasadni. Ucitelé by se méli zaméfovat na to, co by Zaci mé¢li znat po
absolvovani lekce, a méli by kombinovat rizné vyukové metody, véetné experimentalni
prace, aby dosahli téchto cilti. Asistent na univerzité¢ vyucujici chemii zminuje, Ze cile by
mély respektovat osnovy a byt zaméteny na védecké postupy. Metody vyuky by mély byt
pfizpisobeny tématu lekce a mély by podporovat zapojeni studentl a jejich aktivni ucast.
Vyuka by méla preferovat méné frontalni metody a vice interaktivni ptistupy. Akademicky
pracovnik na univerzit€¢ vyucujici chemii popisuje, ze predavani obsahu chemie by mélo

stavét na dobfe zvladnutych zakladnich védeckych dovednostech ziskanych v nizSich
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ro¢nicich. Aktivni formy vyuky a vizualizace jsou klicové, stejné jako zapojeni studentii do

experimentalni prace.

Didaktik si mysli, Ze ucitelé by méli dodrzovat ucebni plan pro zakladni i stfedni Skolu.
., Vsichni maji cile a ucitelé jsou povinni pripravit kazdou lekci tak, aby dosahli konkrétniho
vzdelavaciho cile.” Obvykle maji ucitelé v mysli, ze se musime naucit o ,,atomové
struktuie®. ,,Je obtizné rici, co ucitelé delaji ve tride. Nemame k tomu konkrétni vyzkum. Ale
kdyz chodime do Skol a studenti pozoruji hodinu, obvykle se pouzivaji ruzné metody,
vysvetlovani, prace ve skupinach, provadeni experimentii, studenti také mohou provadet
laboratorni prace. “ (D31).

Vyucuji biologie a chemie na zakladni Skole tvrdi: ,, Diilezité je podporovat nezavislé

‘

pozorovani prirodnich jevii a rozvijet dovednosti cteni a porozumeéni textu u studentii.

(Da42).

Vyucuji na slovinsko-mad’arské skole konstatuje, Ze metody vyuky by mély byt riznorodé

a pouzivané podle relevance tématu a zapojeni studentt.
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4. Kolik hodin by déti mély travit na zakladni ¢i stfedni Skole v laboratori? Mate
ve Slovinsku stanoven minimalni rozsah laboratorni prace pro zZaky ve vyuce
chemie na zakladni Skole? Prijde Vam pocet hodin, ktery je stanoveny
ministerstvem Skolstvi dostateCny? Je ve Va$i zemi povinnosti Zika projit
vstupnim a vystupnim testem pri laboratornich cvifenich? Je to pro Vis
diilezité? Je to stejné i v pripravé uciteli chemie?

Budouci ucitel chemie si mysli, Ze pocet laboratornich hodin se 1i$i podle skolnich programti.
Na stiedni Skole, kterou jsem navstévoval, byla dilezita praxe, zvlasté pro farmaceutické
techniky. V ostatnich programech je mén¢ laboratornich praci, s vyjimkou pfipravy na
maturitu. Student ucitelstvi na univerzité biologie a chemie tvrdi: ,, Praxe je klicova v chemii,
ale neni nutné byt stale v laboratori. Experimenty mohou probihat i ve tride nebo venku.
Dulezité je, aby chemie byla zabavna a nezatéZovala zZdky stresujicimi testy. Vystupni testy

Jjsou mozné, ale nebyly pravidlem. *“ (D12).

Student ucitelstvi biologie a chemie zminuje, ze i kdyz cile pro experimentalni praci jsou
stanoveny, v praxi se malo experimentuje kvili nedostatku casu. Vétsi diiraz by mél byt
kladen na praktické Cinnosti, aby studenti 1épe ziskavali pozadované dovednosti. Student

ucitelstvi chemie zminuje dilezitost traveni ¢asu studentil/zakd v laboratofich.

Akademicky pracovnik na univerzité vyucujici chemii popisuje, Ze idealné by Zaci méli
travit v laboratofi co nejvice Casu, ale ne vSechny Skoly maji dostatecné vybaveni. Vstupni
test neni nutny, ale Zaci by méli ziskat zdkladni znalosti o bezpecnosti v laboratofi.
Akademicky pracovnik na univerzité vyucujici chemii si mysli, ze je dllezité, aby Zaci
stravili alespont 30 % svého Casu chemie v laboratofi. Nicméné ne vSechny Skoly maji
potiebné podminky. Neni stanoveno pfesné mnozstvi laboratorni prace, ale je dileZzité
zajistit dostatecné materidlni podminky. Vstupni testy na zakladni arovni by mohly sniZit
zajem o chemii. Pro ucitele mize byt vstupni test uzitecny. Asistent vyucujici chemii na
univerzit¢ konstatuje: ,,/dedalni by bylo, kdyby Zaci stravili alespon jednu hodinu tydné
v laboratori. Zakladni skoly obvykle nemaji stanovené pocty hodin laboratorni prace, ale na
stredni Skole maji studenti v programu gymnazium vymezeno 35 hodin pro ziskani
specifickych znalosti. Pro ucitele je duleZité, aby Zdaci ziskali povédomi o bezpecnosti

v laboratori. *“ (D23).

69



Akademicky pracovnik na univerzité¢ a vyucujici chemie na zakladni skole tvrdi, ze zakladni
a stfedni Skoly ve Slovinsku by chtély, aby studenti stravili co nejvice ¢asu v laboratofi, ale
nedostatecna vybavenost a Casové omezeni ¢asto brani v jejich tiplném vyuziti. U¢ebni plany
predepisuji, Ze by mélo byt alesponi 40 % vyucovaci doby vénovano experimentim. Vstupni

testy jsou vyzadovany pouze na univerzitni Grovni.

Didaktik popisuje, Ze v ucebnim plénu je stanoveno, ze 40 % vSech hodin chemie by mélo
byt vénovano laboratorni praci, coz ¢ini 70 hodin za rok. Dulezité je, aby kazda hodina
na zakladnich a stfednich Skoldch byla néjak podpoiena experimenty, i kdyz ne nutné
laboratornimi pracemi. Dokonce i ucitel by mél predvést né¢jaky experiment a vysvétlit téma
okolo ngj. Testy pted laboratofemi nejsou pro zaky zakladnich ani stfednich skol potiebné.
»INa univerzite muze byt zaleZitost jina, ale na nasi fakulté nejsou pro nekteré kurzy pro
ucitele chemie povinné vstupni zkousky. Misto toho se studenti, kteri nejsou pripraveni,

vyzvou, aby opustili laboratorni praci. *“ (D31).

Vyucujici chemie a biologie na zakladni Skole tvrdi, ze pocet hodin v laboratofi se li$i podle
Skoly. Nékteré maji vyborné podminky, jiné méné. Je nezbytné, aby studenti byli sezndmeni
s pravidly chovani a bezpecnosti pfed provadénim experimentli. Tato znalost miize byt
hodnocena pted zahajenim laboratornich aktivit. Vyucujici chemie na slovinsko-madarské
Skole zminuje, ze je dilezité, aby studenti méli moznost experimentovat, neni nutné, aby v
laboratofi stravili ptili§ mnoho casu. Ministerstvem stanovené hodiny jsou dostatec¢né.
Studenti nemaji vstupni ani vystupni testy, ale diskutuji se s nimi pravidla chovani v

laboratofi a dulezitost experimentalni prace.
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5. Jak se snazite ve Slovinsku vice zapojit Zaky do mimoSkolnich aktivit

s prirodovédnym/chemickym zamérenim?

Student ucitelstvi na univerzité chemie preferuje infografiku a praktické experimenty, které
jsou provadény nejen ve tfide, ale i v ptirod€, coz osvézuje tradi¢ni u¢ebni metody. Student
ucitelstvi na univerzité¢ biologie a chemie véfi, ze uceni by meélo byt praktické a zamétrené
na feSeni problémda, coz zahrnuje i chemii. Zabavny a zapojujici vyukovy proces ve Skole
muze podporovat zdjem studentli o dal§i mimoskolni aktivity v oblasti v&€dy. Student
ucitelstvi biologie a chemie vidi v experimentalnich aktivitach velky motivacni efekt pro
studenty. Preferuji experimenty, které jsou zabavné a pfinaseji relaxaci, coz muze studenty
vice zapojit. Student ucitelstvi chemie zminuje volitelné pfedméty a soutéZe spojené s

chemii, které ukazuji zdjem studentii o tento obor i mimoskolni prostiedi.

Akademicky pracovnik na univerzité vyuéujici chemii tvrdi: ,,Zdci se mohou zapojit do
dalsich predmétui ve skole, nékdy skoly poradaji néjaké védecké dny a zaci mohou navstivit
fakulty nebo firmy, kde se dozvi vice. Mohou provadeét néjaké vyzkumné projekty, pokud
chtéji. “ (Da1).

Akademicky pracovnik na univerzité, vyucujici chemii zdlraznuje, Ze mnoho zavisi na tsili

a ochotg ucitele vénovat Cas ptiprave aktivit, jako jsou dny védy nebo vyzkumné projekty.

Asistent vyucujici chemii na univerzit€ zminuje volitelné pfedméty a narodni chemické
soutéze jako moznosti pro zapojeni studenti mimo standardni ucebni plan. Akademicky
pracovnik na univerzité a vyucujici na zakladni Skole tvrdi: ,, Ve skolach se organizuji riizné
chemické vyzkumné projekty a snazi se také poradat védecké tabory, kde se studenti zabyvaji

chemickymi problémy. ** (D24).

D31 popisuje, Ze mimoskolni aktivity nejsou soucasti oficidlniho chemického uc¢ebniho planu
ve Slovinsku, ale existuje mnoho dobrovolnych moznosti pro studenty. To zahrnuje ucast
v chemickych soutézich na riznych urovnich vzdélavani, pfiCemz nckteti nadseni ucitelé
mohou vést studenty k tiCasti na téchto soutézich. Také existuji iniciativy, jako je véda na
podiu a samoziejmée chemickad olympiada, ktera poskytuje studentim dal$i moznost rozvoje

jejich chemickych dovednosti a znalosti.
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Vyucujici biologie a chemie vyzdvihuje nedostatek mimoskolnich aktivit v oblasti
prirodnich véd a chemie v regionu a navrhuje mozné feseni v podob¢ vétsi podpory ze strany
vefejnych instituci, jako jsou muzea nebo védecka centra. Také zdlraziuje roli ucitelt pti
inspiraci a zapojovani studentll do chemickych aktivit mimo Skolni prostfedi. Vyucujici ze
slovinsko-mad’arské Skoly se pfedev§im zaméfuji na laboratorni praci jako soucast

mimoskolnich aktivit spojenych s chemii.
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6. Zapojuji se ucitelé chemie ve Slovinsku do narodnich a meziniarodnich
konferenci s prirodovédnym/chemickym zaméirenim?

Student ucitelstvi chemie zdlraziiuje vyznam spoluprace na projektech a ulohéach, které
pfispivaji k dalSimu rozvoji tématu a prezentacim na projektech. Student ucitelstvi biologie
a chemie upozoriiuje na existenci financované organizace Zavod Republike Slovenije za
kemijo, kterd poskytuje Skoleni pro ucitele po studiu a nabizi rizné seminare a konference.
Podle n¢j je mnoho prtilezitosti zavislych na aktivité uciteli. Student ucitelstvi biologie a
chemie uvadi, ze probihaji povinnd i dobrovolna skoleni pro ucitele z celé zem¢ a ze ucast
na konferencich miize byt podminkou pro postup ve funkci. Student ucitelstvi chemie véfi,
ze mezindrodni konference nejsou mezi uciteli na zakladnich Skolach tak popularni jako
mezi univerzitnimi profesory. Nicméné se ucitelé ucastni narodnich konferenci, coz je

spojeno s postupem v kariéfe.

Akademicky pracovnik vyucujici chemii na univerzité tvrdi: ,, Ucitelé se mohou ucastnit
narodnich a mezinarodnich konferenct a casto se ucastni pracovnich konferenci a studijnich

setkani. *“ (D22).

Asistent vyucujici chemii na univerzite si mysli, Ze n¢kteti ucitelé se u€astni konferenci spise
z diivodu postupu v kariéie. Akademicky pracovnik na univerzité¢ a vyucujici na zakladni
Skole chemii potvrzuje, ze ucitelé se snazi ucastnit alespon jedné nebo dvou riiznych
konferenci roén¢ s omezenim ze strany finan¢nich prostfedkd. Vyucujici matematiky a
chemie na slovinsko-mad’arské Skole si neni jist, zda se ucitelé zjeho Skoly ucastni
konferenci, ale domniva se, Ze existuji ucitelé ve Slovinsku, ktefi se jich ucastni. Vyucuji
chemie a biologie na zdkladni Skole nema jasné informace o Ucasti uciteld na konferencich,

ale pfedpoklada, Ze nekteti ano.

,UCcitelé ve Skole také maji projekt Erasmus. Nékteri ucitelé pracuji v téchto skupindch.

Presnéji Erasmus pro ucitele. Ale ja jsem nikdy nebyl. “ (D31).
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7. Ma ve Slovinsku uditel chemie moZnosti se dale vzdélavat?
Student ucitelstvi chemie zminuje moznost dalSiho zdokonalovani prostiednictvim
prednasek, ucasti na chemickych dnech a konferencich. Student ucitelstvi biologie a chemie
vEéTi, Ze ano, ale neuvadi konkrétni ptiklady. Student ucitelstvi biologie a chemie popisuje
moznosti dal§iho vzdélavani pro ulitele chemie, véetné Skoleni poskytovanych skolou nebo
na vlastni naklady, a zdiraziuje dulezitost absolvovani vzdélavaciho programu pro
vyuCovani ptirodovédnych piredméti. ,,Ano, ucitele chemie ve Slovinsku maji moznost
dalsiho vzdélavani. Toto Skoleni muze poskytnout skola, nekdy na naklady skoly, nebo si
ucitelé mohou zvolit dalsi Skoleni nezavisle na své vlastni naklady. Jednou z obzvlaste
relevantnich Skolicich prileZitosti pro ucitele chemie je Skoleni ve vzdélavacim predmétu
Naravoslovje, ktery nesmi vyucovat ve skoldach bez dokonceni uplného Skoleni/kurzu.* (D.s).
Student chemie si neni jist, ale domniva se, Ze mezinarodni konference jsou spiSe oblibené
mezi univerzitnimi profesory. Nicmén¢ ucitelé se ucastni narodnich konferenci za tcelem

postupu v kariére.

Akademicky pracovnik vyucujici chemie na univerzité popisuje program pro dalsi
vzdélavani ucitelt pfirodovédnych predmétl v 6. nebo 7. ro¢niku, ktery umoznuje ziskat
opravnéni vyucovat Ptirodovédu. Akademicky pracovnik vyucujici chemii potvrzuje
existenci riznych ptilezitosti pro dalsi vzdélavani organizovanych univerzitami a instituty.
Asistent vyucujici chemii na univerzité upozoriiuje na pravidelné odborné vyvojové
workshopy pro ulitele a moznost zapsani se do doktorského programu. Akademicky
pracovnik vyucujicich chemii na univerzité a zékladni skole zdaraziuje, Ze moznosti dalSiho
vzdélavani jsou naptiklad projekty organizované univerzitami a Ministerstvem Skolstvi.
Vyucujici chemie a matematiky na slovinsko-madarské Skole potvrzuje existenci
vzdélavacich programil obcas spojenych s chemii a vyukou. Vyucujici chemie a biologie na

zakladni Skole zminiuje moznost volby obsahu odborného vzdélani pro ucitele.
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8. Mate ve Slovinsku karierni systém pro ucitele? Jaké ma stupné a jak jich je
mozné dosahnout?

Student ucitelstvi chemie zmifiuje moznost postupu v kariéfe pro profesionalni pracovniky,
feditele nebo vedouci pracovniky, ktefi splnuji uréité pozadavky na praxi, uspésnost ve své
praci a absolvovani dalich vzdélavacich programt. Student ucitelstvi biologie a chemie
popisuje, ze kariérni postup zavisi na poctu let vyuky a bodech, které ucitelé ziskavaji
riznymi aktivitami, jako je prezentace na konferencich nebo uspéchy studentd v soutézich.
Student ucitelstvi biologie a chemie vysvétluje, ze ucitelé mohou postupovat v kariéie od
zaCinajicitho uclitele az po pozici poradce nebo hlavniho poradce, pricemz postup je
podminén publikaci c¢lank®, Ucasti na konferencich a dlouhodobou vyukou. Student
ucitelstvi chemie popisuje postupny kariérni systém od zacinajiciho ucitele az po ucitelského

poradce a zvazuje moznost pfidani dalSich urovni.

Akademicky pracovnik vyucujici chemii na univerzité popisuje, ze existuji dva zpasoby, jak
se stat ucitelem chemie ve Slovinsku, a popisuje postupné ziskavani kvalifikaci. Asistent
vyucujici na univerzité chemii popisuje proces studia a odborné zkousky, kterou musi ucitelé

sloZzit, a moZnost povySeni na vys$i tituly podle splnéni ur¢itych podminek.

Akademicky pracovnik vyucujici chemii na univerzité¢ a zakladni Skole zdaraziuje, Ze
kariérni postup je podminén ziskavanim bodti na riiznych Skolenich, kurzech a konferencich,
a nektefi ucitelé se proto angazuji v dalSich aktivitach, jako je psani ucebnic.

Didaktik tik4, Ze ve Slovinsku maji novi ucitelé moZnost postupovat v kariétre ziskavanim
bodi ze seminafii, konferenci, GiCasti na projektech a spoluprace s profesionaly. Existuji tfi
urovné kariérniho stupné: mentor, svetovalec (konzultant) a svetnik, s moznosti vyS$siho

postaveni, které je momentalné v diskusi. Tato struktura poskytuje uciteliim pfilezitost k

profesnimu rozvoji a postupu na vyssi urovné v jejich kariéte.

Vyucujici matematiky a chemie na slovinsko-mad’arské zdkladni Skole vysvétluje, Ze
existuji rizné urovné postupu v kariéfe, které se ziskavaji sbirdnim urcitého poctu bodi.
Vyucujici biologie a chemie na zakladni Skole tvrdi: ,, Nezda se, Ze by existoval specificky
kariérni systéem pouze pro ucitele chemie, ale spise obecny postup pro profesionalni

zaméstnance. *“ (Da2).
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9.Jak Ize predchazet strachu Zakii ze studia chemie? Lze to néjak ovlivnit? Co myslite,
Ze zpusobuje ,,neoblibenost* chemie u Zaka?

Podle studenta je strach studentii z chemie zptisobeny Spatnymi zkuSenostmi s chemickymi
profesory na zakladnich a stfednich Skolach. Navrhuje, Ze by se mély podporovat ptilezitosti
pro vzdélavani a vyzkum v oblasti chemie. Student uitelstvi biologie a chemie vidi problém
v tom, jak je chemie vyucovana. ,,.Zdlezi na tom, jak ucitelé vyucuji a predstavuji chemii.
Pokud jsou ucitelé nadseni, davaji studentim prileZitost ucit se vlastnim tempem
a nepouzivaji zadné zastrasovaci strategie, nevidim diivod, proc¢ by méli studenti mit strach

z chemie. “ (D12).

Student ucitelstvi biologie a chemie navrhuje rizné metody, jak snizit uzkost studentli ze
zkouseni, jako je poskytovani sbirky otazek pfedem nebo praktikovani zkouseni z pohodli
domova. Také zdlraziiuje vyznam provadéni experimentl a pouZzivani modernich
technologii pfi vyuce chemie. Student ucitelstvi chemie poukazuje na nedostatek praktické
prace ve vyuce chemie a zdaraziuje, ze by méla byt vice relevantni pro kazdodenni zivot

studentu.

Akademicky pracovnik vyucujici chemii uvadi, ze $irsi problém spociva v situaci ve Skolach
a v profesionalnim zivoté uciteld. Navrhuje, ze by mély byt zlepSeny pracovni podminky
uciteldl a snizeny naroky na né. Akademicky pracovnik vyucujici chemii vidi problém ve
vnimani chemie jako obtizné a nezajimavé. Navrhuje, aby ucitelé predstavovali chemii jako
radostnou, pestrou a zajimavou védu a aby studenti pochopili vyznam chemie pro feSeni
soucasnych environmentalnich problémul. Asistent vyucujici chemii na univerzité
zdiraziuje potiebu vyuky chemie s odkazy na kazdodenni zivot a pouzivani interaktivnich
metod vyuky, jako jsou animace. Také vidi problém v pochopeni abstraktnich konceptl

chemie.

Podle akademického pracovnika a ucitele chemie na zékladni Skole se studenti obavaji
naro¢nosti chemie zejména proto, Ze vyzaduje znalosti z fyziky a matematiky. Navrhuje, aby
byla chemie prezentovdna s ohledem na kazdodenni Zivot a aby studenti vidéli vyznam
chemie. Akademicky pracovnik na univerzité a zdkladni Skole popisuje kariérni postup
uciteld a naznacuje, ze nedostatek motivace u studentli mize byt disledkem vnimani chemie

jako obtizného pfedmétu.
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Didaktik zminuje, ze vyuka chemickych konceptii musi byt ptizptisobena vyvoji studentd.
, Zacatek s prilis abstraktnimi koncepty muzZe vést k pouhému mechanickému uceni bez

porozumeni. “* (D31).

Proto je dulezité zacit s konkrétnimi a relevantnimi koncepty, které studenti snaze pochopi.
Dale je nezbytné zaclenit vyuku do kontextu a vysvétlit studentim, pro¢ jsou urcité koncepty
dulezité a jak se vztahuji k jejich zivotu. Pochopeni ,,proc¢ a ,,jak* je klicové, aby studenti
mohli porozumét a aplikovat to, co se uci. Nakonec je dulezité ptejit ze symbolické urovné
az po porozumeéni konceptli na urovni realného svéta. Pouzivani chemického jazyka je také
dalezité, ale musi byt doprovazeno vysvétlenim a pochopenim. Vyucujici chemie a biologie
na zakladni Skole vidi problém v tom, ze nedostatek rozvoje logického mysleni, presnosti a

pozorovani jiz od utlého véku miize prispét k tizkosti studentl z chemie.
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10.Zapojuji ucitelé chemie ve Slovinsku do vyuky moderni technologie? Které?

Student ucitelstvi chemie zdiraziiuje vyznam aplikaci a technologii pro prezentaci
chemického obsahu, jako jsou pocitacové programy, virtualni laboratoie a platformy jako
GLOBE, které umoziuji sdileni védeckych vysledkii mezi uciteli a studenty po celém svéte.
Studenti ucitelstvi biologie a chemie vidi ICT jako klicovy prvek ve vyuce chemie.

Pouzivani ICT je podle nich nezbytné pro efektivni vyuku.

Akademicky pracovnik na univerzit€¢ vyucujici chemii potvrzuje pouzivani rtiznych ICT
technologii, vCetné tabletd, elektronickych tabuli a dalsiho elektronického prislusenstvi ve
vyuce. Akademicky pracovnik na univerzité, vyucujici chemii uvadi, ze vétSina uciteld
vyuziva moderni technologie, pfi¢emz nejCastéji pouzivaji tablety, chytré telefony
a interaktivni tabule. Asistent vyucujici chemii na univerzité¢ uvadi, ze néktefi ucitelé
vyuzivaji aplikace na tabletech nebo pocitaich a senzory Vernier pii provadéni
experimentll. Akademicky pracovnik vyucujici chemii na univerzit¢ a zakladni Skole
potvrzuje rozmanité vyuziti ICT ve vyuce, vCetné interaktivnich tabuli, senzord Vernier,

chytrych telefond, tabletii a 3D modeli molekul.

Didaktik popisuje, ze vyuZzivani technologii v chemické vyuce zdvisi na uciteli, Skole
a dostupnosti laboratorniho personalu. Skoly &asto pouZivaji prezentace v PowerPointu
s animacemi Castic nebo videi. Elektronické tabule jsou béZné k dispozici a poskytuji dalsi
moznosti interaktivni vyuky. Experimenty jsou také soucasti vyukovych planti a mohou byt

provadény, pokud je to mozZné.

Vyucujici biologie a chemie na zakladni Skole tvrdi. ,, Vyuzivame ICT k usnadnéni ziskavani
novych informaci a k posileni a hodnoceni znalosti studentii pomoci animaci, videi

experimentii a online kvizi. “ (Day).

Vyucujici matematiky a chemie na zékladni slovinsko-mad’arské skole pfiznava, Ze osobné
nevyuziva moderni technologie ve vyuce, ale zna pouze pouziti YouTube pro videa a

vyukovée stranky.
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11. S jakymi experimenty by se Zaci méli setkat ve vyuce chemie jako prvni a pro¢?

Studenti ucitelstvi chemie navrhuji zacit s jednodussimi chemickymi experimenty, které jsou
atraktivni pro studenty a nejsou Skodlivé pro zivotni prostiedi. Miize to zahrnovat
experimenty s riznymi barvami, praskanim a nezdvadnymi chemikaliemi. Student ucitelstvi
biologie a chemie zdlraziuje dilezitost toho, aby byly experimenty relevantni pro studenty
a zaroven zabavné. Experimenty by mély byt snadno proveditelné a mély by studentiim
zlepsit jejich zkuSenost s chemii. Student ucitelstvi biologie a chemie navrhuje zacit s
experimenty exotermickych a endotermickych reakci, které nevyzaduji nebezpecné
chemikalie a mohou byt provadény s béznymi latkami, jako je jedld soda a ocet. Tyto
experimenty pomahaji studentim pochopit zakladni koncepty chemie a rozvijet jejich
dovednosti v laboratofi. Student ucitelstvi chemie zduraziiuje, ze studenti by méli nejdiive
porozumét teoretickému pozadi experimentu, aby mohli plné pochopit, co se dgje.
Experimenty by mély byt jednoduché a snadno proveditelné, ale zaroven by mély studentiim

pomoci rozsifit jejich znalosti a dovednosti v chemii.

Akademicky pracovnik na univerzité, vyucujici chemii se zaméfuje na experimenty, které
jsou zaloZeny na piipravé roztokli a jednoduchych reakci s pouzitim béznych véci
z kazdodenniho Zivota. Tyto experimenty maji za cil zjednodusit vysvétleni nékterych
chemickych konceptl a pfibliZit chemii Zaktim prostfednictvim praktickych aktivit, které
mohou provadét sami. Akademicky pracovnik na univerzité vyucujici chemii zdlraziuje
dileZitost zacit s experimenty z kazdodenniho Zivota, aby studenti pochopili, Ze chemie je
soucasti jejich bézného prostiedi a neni jen o nebezpecnych a exotickych latkach. Navrhuje,
aby se prvni experimenty vyhnuly nebezpe¢nym latkdm a umoznily studentim interaktivnéji
se zapojit do vyuky chemie prostiednictvim experimentace a zkoumani. Takovy ptistup by
mohl pomoci sniZit strach z chemie a zvySit zdjem studentli o tento pfedmét. Asistent
vyucujici chemii na univerzité tvrdi: ,,Méli by se ucit experimenty, které nejsou explozivni,
velmi barevné nebo nevyprodukuji mnoho koure, protoze by ocekavali, Ze vSechny

experimenty budou takové a ostatni by je nudily. “ (D23).

Akademicky pracovnik vyucujici na univerzit¢ a zdkladni Skole chemii navrhuje

experimenty, které studentim pomdhaji pochopit, Ze kazdd latka je sloZzena z Castic.
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Experimenty by mély byt relevantni pro zakladni chemické koncepty a mély by byt zabavné

a zaroven vzdélavaci.

Didaktik popisuje: ,,Obvykle prvni véc, kterou studenti provadeéji podle osnovy, jsou nékteré
experimenty, které jsou v 6. nebo 7. rocniku, jako je napriklad separace smési, nékteré
filtrace, sublimace a chromatografie. Studenti se uci, jak merit obsah vody nebo co je

potieba k horeni. “ (D31).

Vyucujici biologie a chemie na zakladni Skole navrhuji zaméfit se na dovednosti, jako je
michéni latek ve zkumavce, ohfivani zkumavky a méteni kapalin s odmérnym vélcem. Tyto
dovednosti jsou diilezité pro budouci praci v laboratofi a mohou byt dobrou zékladnou pro
dal$i pokrocilé experimenty. Vyucujici matematiky a chemie na slovinsko-mad’arské
zakladni Skole navrhuje zacit s jednoduchymi experimenty, které nevyzaduji sloZzité

vybaveni nebo toxické chemikélie. Tyto experimenty by mély studentim pomoci ziskat

.....
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Zavér rozhovori s aktéry slovinského vSeobecné vzdélavaciho

chemického systému

Z analyzy nazoru respondentti, zabyvajicich se vyukou chemie ve Slovinsku, vyplyva, ze
existuje shoda ohledné¢ potieby zlepSeni vyuky chemie. Respondenti zdlraziuji dilezitost
praktickych experimentl a jejich propojeni s kazdodennim zivotem. Kritika sméfuje k
pfiliSnému diirazu na abstraktni koncepty a k nedostatecnému prostoru pro flexibilitu ve
vyuce podle potfeb a zajml zaka a ucitelii. Navrhovana opatfeni zahrnuji vice praktickych
ptistupli ve vyuce, hlubsi propojeni s kazdodennim zivotem a mensi podrobnost uc¢ebnich
obsahtl. Tyto zmény by mohly vést k lepSimu porozuméni chemie a zvySené motivaci zaki
k jejimu studiu, coz by pfispélo k celkovému zlepSeni Grovné vzdélavani v oblasti chemie

ve Slovinsku.

V ramci diskuse o vzdélavani v oblasti chemie ve Slovinsku se studenti ucitelstvi, ucitelé a
akademicti pracovnici shoduji v n€kolika bodech, avSak zaroven piinaseji své individudlni
perspektivy a ndvrhy na zlepsSeni. Jednim z hlavnich témat je nedostatecny diiraz na kritické
mysleni a praktickou aplikaci chemickych znalosti v kazdodennim zivoté. Zdlraziuji, ze je
nezbytné vice zapojit praktické experimenty a Cas straveny v piirod€, coz by mohlo posilit
zajem zakl o chemii. Kritizuji rovnéZ podrobnost uc¢ebnich obsahll a nedostatek flexibility
pro ucitele pii ptizptisobeni obsahu podle potieb a zajmt zaki. Priklanéji se k ideji aktivniho
zapojeni Zakl a navrhuji striktnéj$i oddéleni chemie, biologie a fyziky jiZ od nizsich ro¢niki.
VSechny skupiny respondentt se shoduji také na duleZzitosti praktickych experimentti, av§ak
poukazuji na nedostatek dostupnych hodin v laboratoti a nedostate¢né vybaveni hlavné na
zakladnich Skolach, coz brani efektivni realizaci praktické vyuky. Dalsi dilezitou oblasti
diskuse je profesni rozvoj uciteli. Skupiny se shoduji na potiebé dal§iho vzd€lavani a

nabizeji rizné moznosti, jako jsou odborné workshopy, seminare a konference.

Z analyzy nazora ucitelt chemie ve Slovinsku vyplyva, Ze moderni technologie jsou aktivné
zapojeny do vyuky, avSak jejich vyuziti se 1i8i v zavislosti na individualnich preferencich,
dostupnosti vybaveni a skolni politiky.

Zpravidla se pouzivaji rizné ICT nastroje, jako jsou pocitacové programy, virtudlni

laboratofe a interaktivni tabule, které maji za cil zlepSit prezentaci chemického obsahu a
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podporovat aktivni zapojeni zakti do vyuky. Toto zapojeni modernich technologii ma
potencial posilit zdjem zak o chemii a usnadnit jim porozumeéni obtiznym konceptiim.
Dilezitym faktorem je také dostupnost laboratorniho vybaveni a podpora ze strany Skoly a

statni spravy.

Jednim z klicovych bodi diskuse je také provedeni experimentli. Navrhuje se zavedeni
jednodussich, bezpecnych experimentt, které zaky motivuji k dalSimu zkouméani chemie.
Tato opatfeni by méla vést ke zlepSeni zkuSenosti zakti s chemii a zvySeni jejich zajmu o
tento pfedméet. Rozmanitost ndzort a pfistupti k vyuce chemie ve Slovinsku reflektuje
komplexnost této védni discipliny a potfebu inovace v pedagogickém ptistupu. Tim lze snizit
negativni vnimani chemie jako obtizného a nepfistupného predmétu a posilit zajem o tuto
védni oblast. Navrhované experimenty by mély byt bezpecné, snadno proveditelné a
Dulezitou roli hraje také profesni rozvoj ucitelt, ktefi by méli byt podporovani v moznostech
dalsiho vzdé€lavani a Skoleni. To by mélo vést k posileni jejich pedagogickych schopnosti a
inovativnimu pfistupu k vyuce chemie, ktery by reflektoval potteby a z4jmy zaki. Navrhuje
se také posileni propojeni mezi mikro a makrotirovnémi vyuky, zavedeni diferenciace pro

nadané zaky a vice experimentalniho pfistupu, zejména na zakladnich Skolach.

Budouci reformy vzdélavaciho systému ve Slovinsku, které maji za cil posilit integraci ICT,
zlepsit ptirodovédnou gramotnost a vice propojit u¢ivo s readlnym Zivotem, by mohly pfinést
pozitivni zmény do vyuky chemie. ZvySeny diraz na experimenty a podpora rozvoje
vlastnich znalosti a dovednosti zZakiti by mohly pfispét k lepSimu porozuméni chemickym

konceptiim a zvysit motivaci studentti k u¢eni.

Celkové lze tedy vidét, Ze 1 budouci ucitelé chemie ve Slovinsku identifikuji klicové oblasti,
ve kterych lze vyuku chemie vylepSit. Zmény v osnovach a posileni praktického ptistupu a
experimentace mohou vést k lepSimu vzdélavani Zakl a pfinést vétsi propojeni chemie s
kazdodennim Zivotem, coZ by mohlo pfispét k celkovému zlepSeni Grovné vzdélavani v této

oblasti.
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Zavér

Bakalatskd prace se zabyva vyukou chemie jako vSeobecné vzdélavaciho pfedmétu na
zakladnich Skolach a gymndziich ve Slovinsku. Zahrnuje také zkuSenosti z osobni oborové
praxe autorky, tedy ze studijniho pobytu vramci mobilitniho projektu Erasmus+
absolvovaného béhem zimniho semestru na Univerzité v Lublani v roce 2023. Cilem této
prace bylo analyzovat kurikuldrni dokumenty, legislativni materialy, u¢ebnice, u¢ebni plany
a tematické plany se zaméfenim na chemii ve Slovinsku. V praci je zahrnuta i osobni praxe
autorky na Pedagogickych fakultaich Univerzity v Mariboru a v Lublani. Na zaklade
provedené¢ho kvalitativniho vyzkumu, spocivajiciho v analyze kurikuldrnich dokumenti a
v rozhovorech s aktéry chemického vzdélavani vyuky chemie byla zjiSténa aktudlni situace
vyuky chemie jako vSeobecné-vzdélavaciho predmétu, véetné identifikace postupd, pomoci
kterych by se mohla stat vyuka efektivnéjsi a mohla by pomoct zvysit motivaci zaku ke

studiu chemie.

V rozhovorech se zainteresovanymi osobami se podafilo ziskat i informace o souvisejici
pripravé a praxi ucitel chemie ve Slovinsku. Byla napf. analyzovana ptfiprava na vyuku
chemie, ale i pfiprava ucitelii chemie pro vyuku chemie a ptirodnich véd na zakladnich
Skolach a gymndziich. V bakalarské praci se podatilo naplnit formulovany cil, ktery jsme si
stanovili a mohli jsme tak podat obraz v§eobecného — chemického vzdélavani v zemi, ktera
je zajimava, jak svoji historii, tak svoji polohou, a jak je z prace ziejmé i1 vzdélavacim

systémem.

Prace uspésn€ dosdhla vSech svych stanovenych cilli a detailné¢ analyzuje navrhované
zmény, které predkladaji rizni aktéfi slovinského vzdélavaciho systému. Ti, kteti se podileji
na formovani kurikularnich dokumentti v pfedmétu chemie ve Slovinsku, jsou klicovymi
aktéry této prace. Jejich ptispévky jsou dilezité pro dalsi rozvoj a optimalizaci vyuky chemie
predmétu. Analyza téchto navrhovanych zmén poskytuje uceleny pohled na aktualni stav
vyuky chemie a umoziiuje identifikovat oblasti, ve kterych je mozné provést tpravy nebo
inovace. Tyto informace mohou byt cenné pro tvlrce, didaktiky a vyucujici, ktefi se snazi

posilit kvalitu vzdélavaciho systému nejen ve Slovinsku.
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Priloha — zaznamy rozhovorii s respondenty

I. Di1— student ulitelstvi chemie

1. Whatis your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I think there is not enough emphasis on critical thinking and correlations with
everyday life. Many themes in chemistry u can learn with some experiments. We
know that children is more interested, when some theme is present with some
experiment or we make a hour in nature. some content is broken down into too
much detail, but not enough emphasis is placed on everyday life and also on the
profession for which students in secondary schools are educated.

2. Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

The so-called science timeline begins early in kindergarten, as children encounter
simple science techniques (sowing, pouring, separating substances). I believe that
the subject of natural sciences includes the contents of various fields (chemistry,
physics, biology), which are intertwined and interact with each other. In order to
explain certain contents and gain an in-depth understanding, it is necessary to
know the contents in other areas of natural science as well.

3. What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

I think it is crucial that if an experiment is included in the lesson, there is a
suitable place for it to be carried out. Lessons that are so specific in each class are
slightly different, so the methods and forms of work must be adapted for each
specific class. Goals must be operationalized - we must know what we want to
gain from students and find ways to achieve these goals. it often happens that an
experiment fails, so it makes sense to have an alternative (e.g. we try to perform
the experiment ourselves several times and if it fails, we can use a video). I think
that in other parts of the world laboratories are better equipped to carry out
experimental work, in primary schools the laboratory is more the exception than
the rule.
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4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

The number of hours of laboratory work varies between individual schools. If we
take as an example the high school I attended (programme: pharmaceutical
technician), there was a lot of laboratory work (an average of 6-8 hours per week),
because in this way the skills you need in this profession are strengthened. There
is significantly less of this in high school programs, the most laboratory work is in
preparation for graduation.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

As one of the effective methods in explaining chemical content is the infographic,
which is also attached below. Pupils also like “surprise experiments”, lessons in
nature also work well, which relieve the classical lessons in classrooms a bit.
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6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

I think that cooperation in projects is good, research tasks are also a springboard

for further development of the topic and possible upgrades and presentations on
certain projects.
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7. Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes, the possibility of further improvement and education is made possible through
various lectures, participation in chemistry days through projects, conferences.

8. Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

Professional workers, principals or directors who:

- has at least 4 years of work experience,
- 1s successful in his work,

- has successfully completed further education and training programs in education and
training, or has acquired additional functional skills, with which he can demonstrate at
least 4 points in accordance with these regulations,

- performed various additional professional tasks and collected at least 4 points in
accordance with these regulations.

Consultant:
- held the title of mentor for at least 4 years,
- 1s successful in his work,

- has successfully completed continuing education and training programs in education
and training, or acquired additional functional skills, with which he can demonstrate at
least 5 points in accordance with these regulations,

- completed various additional professional work and collected at least 18 points, of
which at least 9 points for additional professional work, which are evaluated with two or
more points in accordance with these regulations.

9. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

Personally, I have always had a passion for chemistry, as I naturally associated all
activities and materials with chemistry and wanted to place them in a biological-
chemical context. I believe that we should also encourage opportunities for
education and research in the direction of progress and discovery of new
compounds. the fear, in my opinion, is present from bad experiences with chemistry
professors in primary/secondary schools.
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10.

11.

Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

Nowadays, there are many applications that can be used to present chemical content
- supported experiments with computer programs, virtual laboratories, the GLOBE
program, where teachers and students around the world enter the results of various
activities and small projects of natural science content into the systém.

Which experiments should students learn about first in chemistry lessons and
why?

I think that simpler chemical experiments are suitable for the beginning chemistry
lessons, which can then be upgraded to more complex ones. In order to attract
attention, experiments in which we observe different interesting colors, bangs and
are not harmful to the environment and health are suitable, as it is necessary to
ensure that the same measures are taken for each experiment.
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II. Di2— student uéitelstvi chemie

1. What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I think we have quality chemistry education. Teachers are very professional and
have a good knowledge of the subject.

I am not entirely satisfied with Slovenian curricula, becuase it is overly rigid. We
have precisely defined learning goals and objectives which teachers must follow.
Becuase of that teachers don’t have any freedom to choose the content. There is no
space for the experience where children also can contribute to curricula with thier
wishes or needs. I believe curricula should be more open.

I would like for Chemistry to be more practical. There is too much emphasis on
abstract concepts, such as molecular chemistry (atoms and bonds) that children
have difficulties to understand. There should be more practical content invloved in
the curricula, that are meaningful for everydays lives of the pupils. For example
what chemicals are in the soft drinks and why are they bad for your health.

2. Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

I think it’s good it starts in 8th grade. This is probably the same age as in many
other countries.

Yea of course, it’s natural progression to go from Scince/Naravoslovje to three
more specific subjects of Chemistry, Biology and Physics.

natural history, but just natural science. I haven’t done alot of studies in this field,
so I am not entirely sure how and which connections are made, but for sure
educational researchers made the curricula like a progress, so I would say there are
definetely some connections or progression over the year.

3. What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Curricula should be like a living process, where pupils and teachers contribute to
the content with their own experience and needs. In that sense we don’t need rigid
or fixed goals before lessons. It’s fine to go with a flow and put more emphasis on
the process of learning itself than desired outcomes.

All methods of teaching that put students in the centre of the process and where
students are active ,,builders* of the knowledge. There should be more emphasis on
non formal learning spaces, like learning in nature or learning by doing.

I 'am not sure how chemistry is done in other countries, I don’t have an insight of
that. But [ would say not really.
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4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

We have two hours of chemistry per week. One of them should be practical.
Learning theory without practice is non-sense. But, it is not necessary to do
experiments in labs. You can do them also in the class or outside. It’s better to use
materials that they know for example vinegar rather than ethanoic acid. But for sure
practical work is important. I think there is no requiremnets for how long kids
should be in the labs.

It depends on the teacher. It’s not important to me. Why should we always test?
That way we put too much pressure on the kids, because of that many pupils don’t
like chemistry and school. Chemistry should be fun not boring and stressful.

We needed to show results, so they alligned with what was expected. But there
were no entrance or exit tests. Maybe you can interpratete exit tests as exams at the
end of the semester, so we showed that we have sufficient knowledge of the content
and lab techinuges.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

[ have some experinece with teaching, but not with Chemistry. But from my
perspective, if we want children to be more interested in scinece, they should solve
problems, learn with hands, be active. Theory is important, but science is more
than that. Chemistry should be more Spractical. And if the learning process in
school is fun for the students, it is more likely they will join extracurricular
activities that are science focused.

6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

Yes, Zavod Republike Slovenije za kemijo is funded by the government. Their task
is too educate chemistry teachers after graduating. They offer different workshops
and conferences for teachers. Teachers that are eager to learn something new and
have good knowledge of the foreign languages can participate also at different
international conferences. It depends how proactive teachers are. But there are
many opportunities.
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10.

11.

Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

Yes we have. Your profession title and salary depend on how many years of
teaching you have, but also on points which you collect with different activities.
For example, if you were presenting your work at the international conference or if
your students achieved good results at the national level chemitry competion etc.

How can students' fear of studying chemistry be prevented? Can it be influenced
in any way?

It depends how teachers teach and present chemistry. If teachers are enthusiastic,
give students the opportunity to learn at their own pace and don’t use any
intimidation strategies, I see no reason for students to have fear of Chemistry.

In your opinion, what is the reason for the unpopularity of chemistry among
students?

Chemisrty as it is tought right now is made to give students theoretical knowledge
that majority of students don’t care about and forget as soon as tests are finished.
The concepts that we teach kids in these grades are very abstract and hard to grasp.
If Chemistry was more practical and relevant for pupils® lives, they would like it
more. For sure theory is also important, but especially in lower secondary schools
(8th and 9th grade) chemistry should have been more practical.

Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

I think so. ICT is very popular and used in Slovenian schools. Teachers usually use
smart tables, sometimes kids use tablets. It should be like that sometimes, but not
all the time. With ICT students can conceptualise abstract content easier, because of
the visualisation. Let’s say we teach kids about greenhouse effect. How can you
present that concept without ICT? It’s impossible.

Which experiments should students learn about first in chemistry lessons and
why?

No experiment or practical work is more important than other. I would say the same
as for the content. It should be relevant for the pupils so we don’t overwhelm them
with lab accessories and different techniques, but the practical work should be easy
to be carried out and made it in a way that enhance students® ecperience of

chemistry, WHICH IS FUN BTW!
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III. Di3— student uéitelstvi chemie

1. What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

In Slovenia, I think chemistry teaching is well integrated into the school system.
Pupils start to learn the basics of chemistry as early as 6th grade in the subject
Naravoslovje and then build on the basics in later grades. The curriculum
encourages the use of experimental work in chemistry, where pupils put theory into
practice, but experimental work is usually demonstrated or even omitted due to
time constraints. I myself believe, that the Slovenian education system has very
detailed objectives that students have to achieve and that teachers have to stick to in
the course of their teaching. These objectives are, in my opinion, too broad and
useless for pupils who will not be educated in this field in the future and does not
encourage them to develop their own interest in chemistry. Chemistry is an abstract
subject that is difficult for some children to grasp, so it could be approached in such
a way that pupils learn about everyday useful chemistry rather than mechanisms
and processes that they are unlikely to encounter on a day-to-day basis. Children
need to be encouraged, motivated to develop their own interest in chemistry and as
teachers we can do this through active learning, experimenting in laboratories,
which is usually very difficult due to such a wide curriculum and time constraints. [
would adapt the curriculum to the needs of the population, to teach applied, life
chemistry (at least in primary school), because we are overwhelming pupils with
information that is not very useful and making them lose interest in chemistry. I
would also include thematics such as pollution of the environment by hazardous
chemicals, i.e. the effects of chemistry on the environment, because this is a topic
that we need to raise awareness of in society as soon as possible, and where better
to start than with young people.

2. Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Students are introduced to chemistry in Grades 6 and 7 in subject Naravoslovje,
where they learn about substances - definition, mixtures and pure substances,
properties and uses, solutions, and repeat and build on their previous knowledge in
Grades 8 and 9 in Chemistry. Chemistry is also continued in secondary schools
(gymansiums as well as other schools), but the time period and topics covered are
adapted to the different secondary school programmes. In my opinion, in subjecz
Naravoslevje, students acquire the basics that are further necessary for
understanding chemistry, and this knowledge is given in combination with
biological and physical content, which enables students to understand that these
subjects, which they later deal with individually, are constantly intertwined in
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everyday nature. Subjects such as Naravoslovje in tehnika, Naravoslovje and
Chemistry are, in my opinion, interlinked or complementary, since in principle in
the lower grades pupils learn the basics, which they can then build on or go deeper
into specific subjects whose laws they already know. The curriculum for these
subjects is well defined and structured so that the topics are linked and complement
each other, but sometimes, due to time constraints, teachers' unwillingness or some
other reason, not all topics are fully covered, and it usually happens that teachers
have to repeat knowledge that students should have already mastered and
understood before Chemistry, because students either do not remember the topics or
do not remember them themselves.

3. What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Before the lesson itself, we need to set the desired operational objectives that we
want to achive during class. We want to deliver lessons in as active a way as
possible, preferably using experimentation, engaging pupils in discussions on
specific topics, etc. Many teachers tend to favour the frontal learning format, which
is usually time-saving but can be very monotonous for pupils and can cause them to
become passive. Tandem and group work is also advised as it enriches the lessons
themselves and encourages peer cooperation and support. In Slovenia, I believe that
the most common form is still the frontal form, as in other parts of the world. With
the change of generations of teachers, good practices of active learning have
occasionally emerged, such as formative forms of assessment (using Kahoot instead
of writing tests), which encourage pupils to think and work together during lesson.

4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

Students usually have chemistry twice a week, where most of the time is spent
working on theory. In my experience, teachers, mainly due to time constraints and
also the amount of chemicals and equipment, tend to do more demonstration
experiments, which can enrich the lesson, but does not help to develop the
experimental skills of the students. I myself think that, as far as the subject matter
allows, students should spend more time in the laboratory (at least once a month) to
get familiar with the techniques and the equipment itself, and then considerably
more time for secondary school students (at least twice a month). The problem
arises in that some schools do not have the appropriate space, protection and
chemicals to be able to provide students with a safe and appropriate lab work, as it
can be a huge financial burden. The hours for laboratory work are only specified in
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subject Naravoslovje, where it is stated in the curriculum that at least 40% of the
hours must include experimental work (I think the amount of hours is adequate),
but there are no minimum hours for Chemistry in the curriculum. I have only
encountered the entrance exams for laboratory exercises at university, but the
theory and basics are explained before the laboratory exercises are carried out, even
at lower levels of education, where the teacher supervising the laboratory exercises
has a much greater influence. With the entry tests, we can check students' readiness
for the upcoming exercise and "force" them to prepare for it. In this way, time is
used more economically and major mistakes and hazards are avoided. In my
opinion, exit tests can be a good way of reviewing the material or exercises, but
they can be an additional obligation for students, which they can solve very
carelessly and have no significant effect in reinforcing the knowledge after the
exercise (I would use these types of tests to check the knowledge some time after
the exercise, or as a formative monitoring of knowledge, e.g. Kahoot quiz). During
our time in college, students of the Faculty of Education solved tests on laboratory
safety and theoretical tasks before the exercises themselves, which prepared us to
work more effectively in the laboratory.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

I would try to use a lot of experimental work in extra-curricular activities, as it
usually has a great motivational effect on children/students. Experiments that pupils
express an interest in and that are not just for education but also for fun and
relaxation also play a big role.

6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

Yes, there are occasionally mandatory and optional teacher trainings, which are
attended by teachers from all over the country. As for the attendance of
international conferences, so far [ have only heard that they are attended by full
term professors of the faculties, but I don't know about the other teachers.
Attendance at conferences is also a condition for promotion in rank.

7. Does a chemistry teacher in Slovenia have the opportunity for further training?

Teachers have the opportunity for further training, sometimes paid for by the school
or on a self-funded basis. One of the training courses that is particularly relevant for
chemistry teachers is the training in the subject Naravoslovje, which they are not
allowed to teach at school without the compete traaining/course. The title of a
teacher who completes the studies gets a Masters degree and can go further to
complete a PhD. There may also be various training courses required by the school,
e.g. first aid, etc...
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8. Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

When a teacher is employed it is first classified as teacher begginer and with couple
of years of teaching they improve to teacher mentor. With publishing articles,
taking part in confrences, teaching for a longer period of time, teachers can
progress to mentors, where they can mentor youger teachers and students, then
advisor, councillor and senior coucillor.

9. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

School lessons always bring with them a fear of subjects or more frequently, of
grades. As chemistry is an abstract subject, it usually presents students with
difficulties in understanding and consequently with the fear of bad grades. For
example, we can reduce test anxiety and fear by preparing a collection of questions
that is accessible to the pupils before the actual questioning and during the
questioning they draw random questions from the collection. In this way, students
are prepared for the difficulty of the questions and can be better prepared for them.
We can also practise questioning from your own desk rather than in front of the
class, or in pairs, which tends to reduce nervousness, especially in oral questioning.
In written tests, we can give students the opportunity to use literature to encourage
them to learn by looking up information rather than memorising it, and e.g. a cheat
sheet with the information that is most difficult for individuals. We can use
numerous experiments and ICT tools in the classroom to enrich the lesson and
bring the subject closer to the learners. Experiments are usually better understood
by pupils because they can actually see the reaction taking place and it is not just
learning chemistry laws, but usually prefer experiential learning as it easier to
understanda and remember. [ myself think, that the unpopularity of the subject
among students is mainly due to the fact that it is an abstract subject which is
difficult to grasp, there are specific features of certain mechanisms which have to
be "memorised", precision is required in experimentation, and mathematical
competences are also involved in the various arrangements of chemical equations,
calculations of masses, etc.

10. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

Teachers use ICT technology in their teaching, i.e. they use PowerPoint slideshows,
simulations/animations where possible, videos related to various topics (e.g. an
experiment that they can‘t show in school), formative monitoring using applications
such as Kahoot, Mentimeter, etc.
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11. Which experiments should students learn about first in chemistry lessons and
why?

I would start by explaining exothermic and endothermic reactions, because these
experiments do not require very dangerous chemicals, but we can also use everyday
substances such as baking soda and vinegar. During the experiment, students learn
basic experimentation techniques such as weighing, using a thermometer and
develop observation techniques and precision. By explaining and experimenting
with exothermic and endothermic reactions, pupils can also relate further
experiments to prior knowledge, as temperature is always changing in chemical
reactions and I find that it is easier for pupils to grasp if they have prior knowledge
of the reasons why and what is happening in the system.
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IV. Di4— student uclitelstvi chemie

1.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I am overall satisfied with the curriculum and teaching of chemistry. I believe it to
be very systematic, the goals are quite clear and the required subject material is
explained very well and easily accessed in books and e-books. Despite this, I would
change the curriculum to be more experimental, especially in primary schools, and
that chemistry would be explained more deeply in relation to everyday life.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

I think that in Slovenia, many children already get introduced to chemistry early on
in kindergarten in very simple and basic tasks, for example experiments with
effervescent tablets, where they observe the formation of gas. In primary school,
children already come into contact with some chemistry-related themes within the
subject called Spoznavanje okolja (1st, 2nd and 3rd grade), and they upgrade their
knowledge with the subject Naravoslovje in tehnika (4th and 5th grade), which
continues on into the subject Naravoslovje (6th and 7th grade) and later becomes
Chemistry (8nd and 9th grade). Even though the students already learn the meaning
of, for example, a chemical equation and atoms, they re-learn it in the 8th grade as if
it was their first time learning it. I find this positive, because the students
systematically learn chemistry.

3. What goals should be set before a chemistry lesson? What teaching methods and

forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

The goals that should be set are the active participation of the students and that you
carry out the goals as stated in the curriculum. As a teacher you should make an effort
to present the theme in an interesting way and connect it to everyday life. If it is
possible, you should also encourage students to carry out simple experiments on their
own, which enables them to learn more efficiently and actively.
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How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

As far as I know, the minimum number of hours dedicated to experimental work is
not set. However, there are goals set in the curriculum, which describe the
competences that the students must acquire by the end of their schooling. These
competences are connected to experimental work in the laboratory. For example,
they should be able to complete some experiments and techniques. Despite this, the
reality is that most students do not reach these set goals, because there isn't enough
experiments being performed in chemistry classes. This is because there are not
enough hours dedicated to the entire subject of chemistry, so most of the available
time goes into teaching the theory and not experimentation.

How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

By extracurricular subjects, such as Poskusi v kemiji, which is the most commonly
selected optional subject in Slovenia. This information tells us that students actually
find chemistry interesting, so during class they can actually focus on experiments
more than in the regular chemistry subject. There are also other extracurricular
activities connected to chemistry available for children.

Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

I can't reliably answer this question. I think that international conferences aren't as
popular amongst primary school teachers — this is more popular with university
professors. On the other hand, teachers do take part in national conferences, because
this enables them to progress their title and their pay.

Does a chemistry teacher in Slovenia have the opportunity for further training?

Further training is available, if they take part in symposiums and they also write
articles themselves and present them. By doing this, they collect points and when you
collect enough, they collect different titles and advance their pay. They can also get
a doctorate in the field if you wish to do so.
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10.

11.

Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

As previously explained, there are multiple stages. When you begin your career, you
are a beginner teacher. Then you can advance into teacher mentor, teacher advisor
and teacher »svetnik«. They are also discussing the option of adding another stage.
As you advance in this system, your pay advances also.

How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

It is possible to prevent the students' fear of studying chemistry. This fear stems from
the fact that chemistry classes are very abstract, very theoretic and includes very little
practical work. Its' popularity could be advanced by enabling students to experiment
more and by giving them a better explaination of where chemistry is present and used
in everyday life, why it's important and teaching them that chemistry is everywhere
around us.

Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

Yes, powerpoint presentations, tablets, but there's definitely room for improvement.

Which experiments should students learn about first in chemistry lessons and
why?

First of all, they should learn the theoretical background o fan experiment so they can
understand what's happening during the experiment — without theory, the experiment
itself is useless and doesn't expand their knowledge. Experiments that should come
first are the easiest and most simple ones that can be performed with the most basic
theoretical knowledge.
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V. D21- akademicky pracovnik vyucujici chemii na univerzité

1.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I think the chemistry education in Slovenia is ok. Maybe there should be more
connection between micro- symbolic and macro levels taught.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Teaching some contents of chemistry starts at an early ages. In the subject Science
there should be more contents connected to chemistry, not only about 15%. The
connections between the subjects are good.

What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

The teachers goals should be at first that the teacher understands everything he/she
includes in his/her lessons and that is aware to know some of the pupils has
difficulties by learning chemistry because they cannot connect micro-, macro- and
symbolic level.

Teachers often use explanation and sometimes experimental work. They should use
experimental work more often (the use of the methods is often connected with the
woking conditions).
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4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it the
same for the training of chemistry teachers?

It is hard to say because all primary schools do not have appropriate working
conditions, they do not have laboratories. In secondary schools it depends of the
school programme. In my opinion they should spend as much time as they can. They
do not have to pass an entrance test, but they should get the knowledge about safety
work in the lab.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

Pupils can be involved in additional subjects in school, sometimes schools organize
some science days and pupils can go to faculties or fabrics where they learn more.
They can do some research projects if they want.

6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

They can take part in national and international conferences if they want. They often
take part in some working conferences and studying meetings.

7. Does a chemistry teacher in Slovenia have the opportunity for further training?

There is a program which is called ,,Teacing the subject Science in 6th or 7th grade*.
Those who teach at least one science subject can take part of additional two subjects
education ( this lasts two years) so they can teach science. For example teacher who
has already education in chemistry can join one year the program of physics contents
and the other year for biology contents and then this teacher is qualified to teach the
subject Science in 6th or 7th grade.

8. Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

I’m not sure about that.
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9. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

I think the main problem is that we have also other Chemistry studying programs.
The students that finish these programs can do one year educational program and
they can teach in any primary or secondary school. Teachers who finished
educational program ,,Educational chemistry and ... (other educational subject)* or
some similar programs, can teach in secondary schools but in the classes which do
not have the preparations for the Matura exam.

The situation in schools, the profession teacher is getting worse and worst. The
payment for the work is not good for beginners. Some pupils have really bad
behaviour, more and more of them aren’t interested in anything and they think they
can do whatever they want during lessons. So teachers cannot be just teachers but
also psychologists. Parents are threating with advocates etc.

10. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

They do. Tablets, Electronic blackboards, some other electronic accessories.
11. Which experiments should students learn about first in chemistry lessons and why?
The experiments based on preparation of the solutions, simple reactions where using

stuffs from everyday life, simple useful reactions to simplify explanation of some
chemistry concepts.
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VI. D22- akademicky pracovnik vyucujici chemii na univerzité

1. Which experiments should students learn about first in chemistry lessons and
why? What is your overall opinion of chemistry education in Slovenia? Are you
satisfied with your national (state) curriculum/system? What would you like to
change with regard to the teaching of chemistry?

I think that the curriculum in general is OK, but there remains space for improvement.
I know that this point is not popular with teachers in Slovenian primary schools, but
I strongly believe that some kind of differentiation should be introduced at least from
7th to 9th grade, to enable successful and ambitious pupils education at higher levels.

2. Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

I am not familiar enough to answer questions regarding the first 3 years of primary
education, however, I strongly encourage including some chemical contents from the
Ist grade on. Of course, some chemistry contents, mostly those connected to
examples from every day’s life, should be included in the curriculum in Ist — 3rd
grade, even before starting with the subject Naravoslovje in Tehnika (= Natural
Sciences and Technics) in the 4th class.

3. What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Like in any subject, especially those in natural sciences, technics, and mathematics,
the learning outcomes should be defined before every lesson. Too many teachers
concentrate on: ‘what am I supposed to tell in this lesson® instead of: ‘what should
the pupils know after attending my lesson ‘. The teacher should combine all available
methods, from classical frontal teaching (in my opinion, there is absolutely nothing
wrong with this method!), problem solving, flipped classroom, and certainly a fair
amount of experimental work.
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How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

The children should spend at least 30% of their chemistry hours in the lab.
Unfortunately, I am well aware that not all primary schools have the appropriate
working conditions (missing or old / underequipped labs, security concerns, no
available laboratory technician, increasing cost of chemicals — power point slides
cost nothing and a piece of chalk almost nothing). There is no preset minimum
amount of lab work — by doing so, the state would take on an obligation to secure the
appropriate material conditions. Pupils do not have to pass an entrance / exit test and
I strongly oppose that kind of test in primary education, as doing so would further
decrease the (already low) popularity of chemistry (and natural sciences in general)
in primary education. For chemistry teachers, the situation is obviously a different
one and an entrance test can be an option.

How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

That depends much on the effort and good will of the teacher, if he/she is willing to
spend additional hours preparing activities like science days and / or research
projects.

Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

Yes, they do. I think this part is well organized and works well in Slovenia. It is
possible to get founds for international conferences and short visits abroad and it is
also strongly encouraged by the system since teachers can obtain some ,points‘ which
enables them to attain a higher title and thus improve their salary.

Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes, they do. Different opportunities are organized by the universities and institutes
and teachers can easily find the appropriate information. This is another issue which,
at least due to my opinion, is well — organized in Slovenia.

Do you have a career system for teachers in Slovenia? What qualifications are there
and how can they be obtained?

There are two pathways to become a chemistry teacher in Slovenia: the students can
finish a 5 — year Master study in Chemistry (or, Chemical Engineering) + one year (60
ECTS) additional program in educational subjects and become chemistry teachers,
who can teach in all primary or secondary schools. Or they can study a 5-year, two —
subject educational program and become a teacher of two subjects, which can teach
both of the subjects in primary school, while there are some limitations for them in
teaching chemistry on Matura level in secondary schools.
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5. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

This is a broad problem, taking place in most developed countries in regarding almost
all technical and science studies, which cannot be answered in a short way. Generally
speaking, all of the STEM (Science, Technology, Engineering, and Mathematics)
subjects are regarded by the majority of pupils as ,difficult® from primary education
on. Later, there comes a belief that social studies are ,cooler® or more easy-going,
medicine and law more prestigious, and economy/management studies enabling a
high salary after completion, while engineering and even more teaching studies seem
to offer none of the aforementioned benefit. Chemistry in particular has the additional
negative reputation of being dangerous, poisonous, with a negative impact on the
environment etc. Chemistry teachers should try to oppose and challenge those kinds
of beliefs by showing that chemistry can also be joyful, colorful and interesting. And
during secondary school, it should be emphasized how most of the environmental
issues we are facing nowadays, were not introduced by ,chemical industry® itself,
and that chemistry in fast does much to relieve and finally solve those kind of
problems. Pointing out the story of successful chemists (and other researchers in
science) could also encourage young people to study chemistry. When it comes to
teacher education, the state must also do its job by providing teachers with adequate
salary, like a decade ago in Finland and right now in Estonia. Money should not be
the only motivation for young people when choosing a study, but it is certainly a very
important one!

6. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

Most of them do, strongly depending on their age and their general attitude towards
modern technologies. Mostly they use tablets, sometimes also smartphones, and —
depending on the level of equipment of their school — also smart boards.

7. Which experiments should students learn about first in chemistry lessons and
why?

It is difficult to answer this question in detail. Generally speaking, they should start
with experiments from every day’s life, to make them feel that chemistry is not an
exotic science handling with strange looking (and smelling), dangerous, explosive,
and poisonous stuff, but instead something that happens every day in nature, in our
body, in the kitchen, etc. Also, the first experiment should avoid dangerous,
corrosive, poisonous etc. Chemicals, to allow children to ,play‘ with the experiment,
get their hands dirty etc. Starting with a long introduction about how dangerous
chemistry can be (which it also can be!) and how many safety precautions one should
take before starting the experiment, will only increase the children’s fear of chemistry
and decrease the popularity of chemistry right from the first hour on.
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VII.D23 —asistent vyucujici chemii na univerzité

1.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I think that chemistry education in Slovenia is on a relatively high level comparred
to other countries. We have the chemistry teacher program at two universities. I think
that the curricula is ok but it can also be better. It is undergoing some changes as we
speak. There should be less topics in lower secondary school. It is too much for
students and because of that, the majority of them do not remember the basics after
they finish school. Some topics in upper secondary school should be moved to the
university level. I also think that teachers do not perform enough experiments and do
not use enough every day context in their teaching. That is why students perceive
chemistry as a very abstract subject.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Chemistry starts in 8" grade. Yes I think it is good that chemistry lessons precede
the subject Naravoslovje. There are connections between the mentioned subjects.
The topics are upgraded each year and also some new topics are introduced.

What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Goals should be set according to the curricula. There shouldn’t be too much goals
for a single lesson. Goals should also obtain scientific procedures such as
experimenting, measuring, obtaining and writing down results and conclusions,
making hipotheses and testing hipotheses etc. Methods should be chosen based on
the theme of the lesson. Teachers must try to incorporate less frontal methods and
more student centerd methods in their lessons. I don’t think there are any special
features in Slovenia.
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How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

It would be ideal if the could spend 1 hour per week in the laboratory. In primary
school there are no instructions about how many hours students should spend in the
lab. A lot of schools do not have laboratories. In secondary school, programme
gymnasium, students have to spend 35 hours achieving special knowledge, which
refers to lab work. I think that in primary school, there should be more hours spent
doing experiments.

Do pupils in your country have to pass an entrance and exit test during laboratory
exercises?

In primary and secondary school no.At the faculty it is important.

How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

There are elective subjects in schools and national chemistry competitions.

Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

I think that some of them do but most of them don’t. Majority do it so they can be
promoted.

Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes, they have professional development workshops every year. They can enroll in
a PhD programme.

Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

Teachers have to finish a five year study programme. After that they can be employed
in school. Some of them get employed before they finish their masters thesis, because
there are not enough teachers in schools at the moment in Slovenia. After 840 hours
of working in school teachers have to do a professional exam. After that they can
take up permanent employment in schools. Teachers can get promoted into higher
titles if they achieve certain conditions.
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9. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

Students perceive chemistry as an very abstract science. Teachers should teach
chemistry using everyday life references as much as possible. They sould also explain
chemistry using the triple nature of chemistry concept (macro, submicro and
symbolic). The sould include animations when explaining chemical reactions on the
submicroscopic level etc. I think some students find it difficult to imagine abstract
concepts such as the structure of an atom or what happens douring a chemical
reaction on the sumicroscopic level. They also probably don’t like doing calculations.

10. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

I think some of them do. They use different applictions on tablets or computers,
Vernier sensors when doing experiments...

11. Which experiments should students learn about first in chemistry lessons and
why?

They should learn experiments which are not explosive or very collourfull or produce
a lot of smoke, because they will expect all experiments to be like that and find the
others boring.
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VIII. D24- Akademicky pracovnik vyucujici chemii na univerzité

1.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

I think that chemistry education in Slovenia is on a relatively high level comparred
to other countries. We have the chemistry teacher program at two universities. I think
that the curricula is ok but it can also be better. It is undergoing some changes as we
speak. There should be less topics in lower secondary school. It is too much for
students and because of that, the majority of them do not remember the basics after
they finish school. Some topics in upper secondary school should be moved to the
university level. I also think that teachers do not perform enough experiments and do
not use enough every day context in their teaching. That is why students perceive
chemistry as a very abstract subject.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Chemistry starts in 8" grade. Yes I think it is good that chemistry lessons precede
the subject Naravoslovje. There are connections between the mentioned subjects.
The topics are upgraded each year and also some new topics are introduced.

What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Goals should be set according to the curricula. There shouldn’t be too much goals
for a single lesson. Goals should also obtain scientific procedures such as
experimenting, measuring, obtaining and writing down results and conclusions,
making hipotheses and testing hipotheses etc. Methods should be chosen based on
the theme of the lesson. Teachers must try to incorporate less frontal methods and
more student centerd methods in their lessons. I don’t think there are any special
features in Slovenia.
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How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

It would be ideal if the could spend 1 hour per week in the laboratory. In primary
school there are no instructions about how many hours students should spend in the
lab. A lot of schools do not have laboratories. In secondary school, programme
gymnasium, students have to spend 35 hours achieving special knowledge, which
refers to lab work. I think that in primary school, there should be more hours spent
doing experiments.

Do pupils in your country have to pass an entrance and exit test during laboratory
exercises?

In primary and secondary school no.

Is this important to you? Is it the same for the training of chemistry teachers?

At the faculty it is important.

How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

There are elective subjects in schools and national chemistry competitions.

Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

I think that some of them do but most of them don’t. Majority do it so they can be
promoted.

Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes, they have professional development workshops every year. They can enroll in
a PhD programme.

Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

Teachers have to finish a five year study programme. After that they can be employed
in school. Some of them get employed before they finish their masters thesis, because
there are not enough teachers in schools at the moment in Slovenia. After 840 hours
of working in school teachers have to do a professional exam. After that they can
take up permanent employment in schools. Teachers can get promoted into higher
titles if they achieve certain conditions.
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9. How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

Students perceive chemistry as an very abstract science. Teachers should teach
chemistry using everyday life references as much as possible. They sould also explain
chemistry using the triple nature of chemistry concept (macro, submicro and
symbolic). The sould include animations when explaining chemical reactions on the
submicroscopic level etc. I think some students find it difficult to imagine abstract
concepts such as the structure of an atom or what happens douring a chemical
reaction on the sumicroscopic level. They also probably don’t like doing calculations.

10. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

I think some of them do. They use different applictions on tablets or computers,
Vernier sensors when doing experiments...

11. Which experiments should students learn about first in chemistry lessons and
why?

They should learn experiments which are not explosive or very collourfull or produce
a lot of smoke, because they will expect all experiments to be like that and find the
others boring.
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IX. Ds31— didaktik chemie na univerzité

1.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

It depends on level Lower secondary school 13-14 y.o. basic education in Slovenia.
There are some topics maybe that are a quit complicated to students to understand. It
will propably mobe to upper secondary school 15 to 17. For that level will be move
out.And to university level.Some student who studying sort of science and chemistry.
The system is okay I believe.The present curicculumwas used for last 11 years. And
we are just in proces of preparing the new one.So we are doing these analyzis and
writting learning objectives againAnd we are preparing all the curriculus for all the
levels of eduction, we are now in the middle of reform.New curriculum will be
implenented in 2025/26.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

The age for chemistry is 13. grade 8. We have in Naravoslovke content about
mixtures, agregat states.Very simple chemistry reactions.Something about solution,
substances.And those will propably stay in there.We will move from the present
curiculum propably particles. So at age 11, 12, 6-7 grades.Teacher said that have quit
a lot of problems explaining what compounds element, atoms, moleculs is, probably
those concept will be more emphasis in grade 8. with the independece subject
chemistry. Grade 6 and 7 not so emphasis chemistry concepts more like general
chemical concepts.The chamges wont be drastic justa little bit.

3. What goals should be set before a chemistry lesson? What teaching methods and

forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Teacher should follow curicculum for lowe,upper secondary school, They all have
goals.And teachers are ware each leeson shoud be prepared in the way that they
reach specific learning goal. Learing objective. Ussually teachers have in their mind
we have to learn about ,‘atomic structure.

Its difficult to say what teachers do in the classrom. We dont have specific research
about that.But when we go to the schools when students observe lesson. Ussually the
used diffeent methods, explanation, work in groups, doing eperiments, student can
also do lab work.
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4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

I believe that is written in curiculum that 40 % of all lessons chemistry has 70 hours
per year, lab work. I believe each lessons in primary and secondary schools chemistry
lessons shoud be somehow supported by experiements.Not quit laboratory
work.Even the teacher show some experiment and explain the topic around that
experiement. This is really important.

Test before laboratories? No elementary school or high school.students dont need. It
depens on university or course, professor. In our fakulty there are some courses for
chemsitry teachers that are really important some professors has some sort entrance
exam like on moodle. In my course we don’t have that. The should read
instructions.But we say to the student to who are not preapared they have to lieve the
lab work.They cannot participate.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

If we go to the extra curiculum aktivity.This emans that they are not part of the
curiculum in the chemistry. We have in Slovenia chemistry competition for whole
levels of education.This 1 sone thing that teachers select some students and then
they work with them, they prepared them for the competitions. We also have some
very enthusiastic teachers, that come/ like to bring to student especially here to our
fakulty, to our centrum chemicum, Our students usually preparing some activities
for those students.Thats it. Also we have science on stage I believe, I’'m not involve
with that. Chemistry Olympiec..

6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?
I’'m not sure. Scienece on stage is only things.Teachers at school has erasmus project

at school. Some teachers they are working in these groups.Exactly Erasmus for
teachers. But I have never been.

7. Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes.We do.
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8. Do you have a career system for teachers in Slovenia? What qualifications are

9.

there and how can they be obtained?

When new teachers start their carrer school, iheir begining, teh yhave to get
points. They are getting points from seminar, conferences, materials, participate
with profesors or special projects. They are geteing points. They have three
different levels.Mentor, Svetovalec and Svetnik. Will be vsvetnik.State is talk
about. We have these carier step in the profesinal development of teachers in
slovenia. They can go up this level. All students will end 4 years, plus one master
level. This i no other posibility.

How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

I believe that the important thing is that we teach chemical concepts recording to
students come to devolepment. If we start with very abstract concepts , very early,
they don’t understand that. They just learn it by heart. Thats time consuming and that
is very hard.They stoped to mix everything. So thats first thing. We have to start with
specific concepts in the level that are more ,advekvatni® to the students.And second
thing we have to put everything to the context. We shoud stay, sow to the students.
Why those contents are relevant for them.Why they have to learn that.If you learn
atomic structure why do I have to learn that? I will need this in life.So thats very
important Why And How?

Do not write just on the black board equations that is not relevant for them.Of course
for the teacher, but for student not. We need to always explain, without explain is not
give nothing to them.Why we teach, how we teach and what we teach. Thats
important.Of course thats it the most relevant thing.

Go to the symbolic level to the end of our teaching. We were disccuing what we did,
why is important to us, why this is happening. Chemical language that we can use to
present that. Johnston propose in 1982. They have to learn by heart. Without any
context.

10. Do chemistry teachers in Slovenia use modern technologies in their lessons? Which

ones?

It depend on teacher, school and laborotory staff, it depends on level. They have
powerpoint, they have some animation of particles or they can present some videos
and so long. They also have this electonic black board.These board are cooparete at
schools. Thats opportunity. They can do some experiments presented in curiculum.
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11. Which experiments should students learn about first in chemistry lessons and
why?

Well. Ussually the first thing students are to wing in our curiculum, there are some
experiments which in grade 6 or 7, seperating, mixtrures, some
filtraions..sublimation, chromatography. Simply for teachers not simply for children.
Seperation . Hydrogen, peroxide...something with water, quit often used in textbook.
Students learn how to messarue determining water. What is needed for burning.
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X. D41 vyucujici na zakladni $kole, vyucujici chemii a biologii

1.

3.

What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

In general, I am satisfied with the school system in Slovenia. However, [ would like
to change the situation and the inclusion of students with special needs. Considering
the number of students with special needs, the norm for students in a class should be
lowered. I dedicate more time to assessing and evaluating these students compared
to others, which deprives them of the opportunity to acquire additional content related
to chemistry.

At the same time, I would like to have more time available for experimental work.

Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Technik in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Unfortunately, I don't have insight into the teaching of chemistry in the 4th and 5th
grades. In the natural sciences curriculum for the 6th and 7th grades, due to the
implementation of the subject of natural sciences, which encompasses various
scientific disciplines, chemical content is spread throughout the entire year.
Additionally, students tend to forget a significant amount of material by the time they
reach the chemistry subject in the 8th and 9th grades.

It's possible that some topics in the 8th-grade chemistry curriculum are too
demanding or abstract, making it challenging for average students to grasp them
easily.

What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

Students should be capable of independent observation of natural phenomena and
recording/describing changes. Additionally, it is crucial to encourage and develop
reading comprehension skills in this context.
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4. How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

Determining the number of hours spent in the laboratory at the elementary school
level is challenging, as not all schools have suitable material conditions for this.
Some schools have excellent conditions for conducting laboratory work, while
others may have somewhat inferior conditions It is essential for students to be
familiar with the rules of behavior and safe handling of chemicals before engaging
in experimental work. This knowledge can be assessed either continuously or
before the start of experimental activities.

5. How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

The offer of extracurricular activities in the field of natural sciences/chemistry in
our area is modest, if not practically nonexistent. Perhaps in larger towns, there
might be a museum or a science center ("house of experiments") that could provide
such extracurricular activities. Teachers can engage and inspire students through
their approach. Unfortunately, in society, knowledge often does not receive the
value it deserves.

6. Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?

I don't know, probably some do.
7. Does a chemistry teacher in Slovenia have the opportunity for further training?
Yes, by our own choice, we can select the content of professional education.

8. Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

There doesn't seem to be a specific career system exclusively for chemistry
teachers. Professional staft can advance through salary grades and attain titles.
Advancement takes into account the professional work of the staff, which often is
not directly related to working with students in the classroom.
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10.

11.

How can students fear of studying chemistry be prevented? Can it be influenced in
any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

Chemistry is a highly complex field that builds upon itself, requiring logical
thinking, precision, and observation. If these skills are not developed early on,
starting from kindergarten, it becomes challenging to compensate for these
deficiencies when encountering chemical/natural science content later on.

Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

I use ICT (Information and Communication Technology) in teaching to facilitate
the acquisition of new content, incorporating animations, experiment videos, and
online quizzes for reinforcement and assessment. I upload a significant amount of
materials for students to the cloud (Teams in the Microsoft Office environment).

Which experiments should students learn about first in chemistry lessons and
why?

I'm not entirely sure I understand the question. Are you asking about a specific
experiment? It's challenging to choose just one or two. In my opinion, it would be
necessary to focus on skills that students should acquire, such as mixing in a test tube,
heating a test tube, and measuring liquids with a graduated cylinder.
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XI. D42 — vyu€ujici matematiky a chemie na slovinsko-mad’arské Skole

1. What is your overall opinion of chemistry education in Slovenia? Are you satisfied
with your national (state) curriculum/system? What would you like to change with
regard to the teaching of chemistry?

In general, I think chemistry education in Slovenia is well set up. Pupils are gradually
learning material that is not overwhelming and too difficult for their age, but it is
nevertheless a big step from science to chemistry, where the visible and much
previously known to us (in science) passes into the invisible and unknown (in
chemistry). In my opinion, it would be necessary to introduce a few lessons in
primary school where pupils get used to this change. I don't have many other ideas
for change.

2. Does the teaching of chemistry as an independent subject start at an early age in
your country? Is it good that chemistry lessons precede the subject Naravoslovje,
which is taught in 6th and 7th grade? Are there well thought-out connections
between the teaching of natural history in Techniko in 4th and 5th grade, natural
history in 6th and 7th grade and chemistry in 8th and 9th grade?

Chemistry as a subject starts in Grade 8, which I think is very appropriate. However,
in my opinion, science should be separated already in grades 6 and 7 strictly
according to chemistry, biology and physics content (and this is also meant in terms
of time, the content is only changed from one to the other when a certain set of
subjects is finished). I don't teach 4th and 5th grade myself, but there are very good
links between the chemistry content in science and chemistry. I would point out that
in quite a lot of science, parts of chemistry are covered in grade 8 or 9, but I still don't
think there is enough of it.

3. What goals should be set before a chemistry lesson? What teaching methods and
forms of organization? Are there any special features in Slovenia in this respect
compared to the surrounding world?

A lot of work should be done on background knowledge, as all substances are very
closely related to some known substance. The objectives should be linked to
knowledge of definitions and the links between substances in chemistry. Approaches
or teaching methods in chemistry may be the most varied of all the subjects and
should be used according to the relevance of the topic and the engagement of the
students in the lesson. I would say no to the last question.
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How many hours should children in primary or secondary school spend in the
laboratory? Is there a set minimum amount of laboratory work for students in
elementary school chemistry lessons in Slovenia? Do you think the hours set by the
Ministry of Education are sufficient? Do pupils in your country have to pass an
entrance and exit test during laboratory exercises? Is this important to you? Is it
the same for the training of chemistry teachers?

I think they should go to the laboratory very fast so they could see if they are
interested in it. But otherwise, i don’t really think theyshould spend much time in it,
at least not to work in it. Easier experimentswith no dangerous chemicals can be
done in the classroom too, so they can spend more time there. Thereis only
minimum amount of laboratory work for students in middle school here. Hours set
in ministry are in my opinion more than sufficient, at least at my laboratory work.
Students don’t have any tests, but at the start we always talk about laboratory work,
why it is important, what we have to know etc. Of course that is important to me,
mostly beacuse it is a big motivation for students.

How do you try to get pupils in Slovenia more involved in extracurricular activities
with a science/chemistry focus?

Mostly with laboratory work.

Do chemistry teachers in Slovenia take part in national and international
science/chemistry conferences?
I do not know that, teachers from my school don’t do that but i think there are some
in Slovenia that do that.

Does a chemistry teacher in Slovenia have the opportunity for further training?

Yes of course, we have education programs every now and then. Some are related to
chemistry and some are just related to teaching.

Do you have a career system for teachers in Slovenia? What qualifications are
there and how can they be obtained?

Yes, in the begining you are a teacher starter. When you collect a certain amount of
points or get to certain age you reach level 1, there is also level 2 and 3. I don’t know
names of them in english, in slovenian it is svetovalec for level 1, svetnik for level 2
and vi§ji svetnik for level 3.
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10.

11.

How can students' fear of studying chemistry be prevented? Can it be influenced
in any way? In your opinion, what is the reason for the unpopularity of chemistry
among students?

I think worst fear lies in belief that chemistry is very hard subject to learn. So this is
the fear to work at the most. They should learn to study it more often, but there is
also lack of motivation with many students. For the last question, answer is the same
as for the first one.

Do chemistry teachers in Slovenia use modern technologies in their lessons? Which
ones?

I don‘ t really use any modern technology in my lessons and i don’t know about any
(maybe only youtube for videos and teaching sites for continous learning).

Which experiments should students learn about first in chemistry lessons and
why?

First should be experiments that they can do, without any hard equipment or toxic
chemicals, like dilluting salt in water. Maybe that experiment isn’t the best for
motivation but they can learn a lot from it at the beginning.
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