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SAZETAK

U vrijeme $kolovanja Nikole Tesle osnov-
noskolski sustav ¢inile su trorazredne i Cetve-
rorazredne Skole u kojima je etvrti razred
mogao trajati dvije godine. U rodnom Smi-
ljanu Tesla je pohadao trogodisnju $kolu, a
u Gospicu je nastavio osnovnoskolsko obra-
zovanje te tri niZa razreda realke. Nastavak
srednjoskolskog obrazovanja u Carskoj i
kraljevskoj velikoj realki u Rakovcu (danas
dio grada Karlovca) usmjerava ga prema
prirodoslovlju, naroéito prema fizici, zahva-
ljujuéi odli¢noj opremljenosti skole nastav-
nim udilima, knjigama, kabinetskoj nastavi
i radu vrhunskih profesora medu kojima se
istice Martin Sekulié. Ispit zrelosti polozio je
godine 1873. U povodu 150. obljetnice ma-

SUMMARY

During Nikola Tesla’s education, the
primary schooling system consisted of three-
year schools and four-year schools, where
fourth grade could last for two years. In his
native Smiljan, Tesla attended a three-year
school, and in Gospi¢ he continued his pri-
mary education and the three lower grades
of his secondary education. He continued
his education at the The Imperial and Royal
Grammar School (Realschule) in Rakovac
(now part of the city of Karlovac), where
he was oriented towards the natural scienc-
es, especially physics, thanks to the school’s
excellent teaching equipments, books, labo-
ratory instruction, and the work of top pro-
fessors, among whom Martin Sekuli¢ stood
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ture Gimnazija Karlovac, sljednica Carske i
kraljevske velike realke, priredila je izlozbu
nastavnih udila i knjiga iz vremena Teslina
skolovanja koje su zasti¢eno kulturno dobro
Republike Hrvatske.

KLJUCNE RIJECI: Nikola Tesla, fizika,
nastavna pomagala, obrazovanje, prirodoslovlje,

Velika realka

UVOD

U vrijeme $kolovanja Nikole Tesle u
Hrvatskoj obrazovni sustav djelovao je
prema zakonima o skolstvu iz 1854. koji
su proizasli iz smjernica reforme $kolstva
provedene sredinom 19. st. Pripreme za
tu reformu zapocele su jos u tre¢em deset-
ljecu 19. st., a temeljile su se na pruskom
$kolskom sustavu iz 18. st. i odnosile su se
na osnovne i srednje Skole. Carska nared-
ba o osnivanju puckih $kola u Hrvatskoj
bila je na snazi sve do dono$enja hrvatsko-
ga autonomnoga $kolskog zakona godine

1874.1].

OSNOVNE SKOLE U 19. ST.
NA PODRUCJU SLAVONIJE,
HRVATSKE, DALMACIJE I
VOJNE KRAJINE

Osnivanje prvih osnovnih ili puckih
skola u Habsburskoj Monarhiji zapodi-
nje vec u 18. st. Naredbama carice i kra-
ljice Marije Terezije, ajos vise njezina sina
Josipa IL, na ¢itavom podrudju Slavoni-
je, Hrvatske, Dalmacije i Vojne krajine u
svim vedim mjestima osnivaju se osnovne
skole. Postojala su tri tipa osnovnih $ko-
la — trivijalne, glavne i normalne skole.

out. He passed his final examination in 1873.
To mark the 150th anniversary of his gradu-
ation, Gimnazija Karlovac, the successor of
The Imperial and Royal Grammar School in
Rakovac, organized an exhibition of teach-
ing equipment and books from Tesla’s time
at school, which are protected cultural assets
of the Republic of Croatia.

KEYWORDS: Nikola Tesla, education,
natural history, physics, Realschule, teaching
equipment

INTRODUCTION

During Nikola Tesla’s schooling in Cro-
atia, the educational system operated un-
der the 1854 education laws that stemmed
from the guidelines of the mid-19th-centu-
ry school reform. Preparations for this re-
form began as early as the third decade of
the 19th century; they were based on the
Prussian school system of the 18th centu-
ry, and they applied to primary and second-
ary schools. The imperial decree establish-
ing public schools in Croatia remained in
effect until the adoption of the first autono-
mous Croatian school law in 1874. [1]

ELEMENTARY SCHOOLS

IN SLAVONIA, CROATIA,
DALMATIA AND THE MILITARY
FRONTIERIN THE 19TH
CENTURY

The establishment of the first elemen-
tary or public schools in the Habsburg
Monarchy began as carly as the 18th cen-
tury. By orders of Empress and Queen Ma-
ria Theresa, and even more so of her son
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Trivijalne skole bile su elementarne sko-
le koje su se nalazile u sjediStima Zupa.
U njima je radio jedan ucitelj i katehe-
ta, a po potrebi i uditeljski pomoénik [2].
Na podruéju Vojne krajine uditelji su bi-
li uglavnom stariji pod¢asnici. U $kolama
se uilo elementarno gradivo iz predmeta
vjeronauk, biblijska povijest, ¢itanje i pi-
sanje (na njemackom jeziku), ra¢unanje
do trojnog pravila te nauka o postenju i
gospodarstvu. Glavne $kole osnivale su se
u svakom okruZju i u njima su radila tri
do Cetiri utitelja i katcheta ([2], str. 28).
Osim predmeta koji su se udili u trivijal-
nim $kolama, u glavnim su $kolama bili
zastupljeni i ovi predmeti: pocetci latin-
skoga jezika, zemljopis i povijest, naput-
ci za pisane sastavke, risanje i mjerstvo te
pocetci kuénoga i poljskoga gospodar-
stva. Glavne skole imale su ¢etiri razreda,
a Cetvrti razred mogao je trajati dvije go-
dine. U tom su razredu prevladavali real-
ni predmeti vazni za daljnje osposoblja-
vanje u¢enika u odredenim strukama. Iz
tih $kola nakon reforme sredinom 19. st.
realke zapodinju svoj samostalni razvoj
([2], str. 31). Normalne Skole imale su isti
program kao i glavne $kole, a mogle su
imati i dva godista ¢etvrtog razreda. Te su
skole bile usmjerene na obrazovanje udi-
teljskoga podmlatka. Tadasnje obrazo-
vanje uéitelja bilo je u sastavu osnovnog
obrazovanja i jo$ nije bilo na razini sred-
njoskolskoga. Normalne $kole osigura-
vale su mogucénost uciteljskog obrazova-
nja za one koji nisu namjeravali nastaviti
srednjoskolsko obrazovanje. Utiteljske
kandidate u pedagogiji poducavao je rav-
natelj. Normalne osnovne $kole postaju

Joseph 11, elementary schools were estab-
lished in all larger towns throughout Slavo-
nia, Croatia, Dalmatia, and the Military
Frontier. There were three types of ele-
mentary schools — trivium, main, and nor-
mal schools. Trivium schools were elemen-
tary schools located in parish seats. They
were run by one teacher and a catechist,
and, when necessary, a teaching assistant
[2]. In the Military Frontier region, teach-
ers were mostly older non-commissioned
officers. The schools taught basic subjects:
religion, biblical history, reading and writ-
ing (in German), arithmetic up to the rule
of three, and lessons in honesty and econ-
omy. Main schools were established in each
district, and they were staffed by three to
four teachers and catechists ([2], p. 28). In
addition to the subjects taught in the trivi-
um schools, the higher schools also includ-
ed the following subjects: the rudiments of
Latin, geography and history, instruction in
writing compositions, drawing and meas-
urement, and the basics of household and
farm management. The main schools had
four grades, and the fourth grade could last
two years. In that grade, the emphasis was
on general subjects important for further
training of students in specific professions.
After the mid-19th-century reform, real
schools began their independent develop-
ment out of these institutions ([2], p. 31).
Normal schools had the same curriculum as
primary schools and could also have a two-
year fourth grade. These schools were fo-
cused on educating future teachers. At that
time, teacher education was part of prima-
ry education and was not yet at the second-
ary school level. Normal schools provid-
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tako ishodiste za kasnije uliteljske skole
ili preparandije.

GIMNAZIJE I REALKE U 19. ST.
NA PODRUCJU SLAVONIJE,
HRVATSKE, DALMACIJE I
VOJNE KRAJINE

Prema zakonu o srednjim $kolama iz
1854. ,Osnova za organizaciju austrij-
skih gimnazija i realki® postala je vazeca
za sve zemlje Austrijskoga Carstva, kasni-
je Austro-Ugarske Monarhije, do nove
reforme koje ¢ée se provesti krajem 70-ih i
pocetkom 80-ih godina 19. st. U podru¢-
ju srednjoskolskoga obrazovanja reforme
su bile znatno zahtjevnije i slozenije zbog
potreba za novim zvanjima i stvaranja
prikladnih skola koje ¢e polaznicima pru-
ziti kvalitetno znanje te ih osposobiti za
odredene struke vazne u gospodarskom
razvoju drustva u novim ekonomskim
odnosima i djelatnostima koje proizla-
ze iz industrijske i znanstvene revolucije
([1], str.17). Takav pristup reformi zahti-
jevao je velike promjene u oblikovanju ne
samo novih profila skola ve¢ i izradu pot-
puno novih nastavnih programa, uvode-
nje novih predmeta, izradu i proizvodnju
novih i suvremenih nastavnih pomagala,
a naro¢ito udzbenika. U nastavnim pro-
gramima sve je izrazenija potreba za po-
vecanjem satnice prirodoslovnih pred-
meta. Buduéi da su se visa ucilista, medu
kojima su prevladavala tehnicka, zasni-
vala na temeljnim prirodoslovnim zna-
nostima i matematici, u srednjoskolski
sustav uveden je novi oblik $kola koje do-
bivaju naziv realke. Stoga su gimnazijski

ed teacher training for those who did not
intend to continue with secondary edu-
cation. The principal taught pedagogy to
the teacher candidates. Normal elementary
schools thus became the forerunners of lat-
er teacher’s colleges or preparatory schools.

SECONDARY EDUCATION

IN SLAVONIA, CROATIA,
DALMATIA AND THE MILITARY
FRONTIERIN THE 19TH
CENTURY

According to the 1854 Secondary
Schools Act, the ,,Foundation for the Or-
ganization of Austrian Gymnasiums and Re-
algymnasiums® became effective in all ter-
ritories of the Austrian Empire, later the
Austro-Hungarian Monarchy, until new re-
forms were implemented in the late 1870s
and early 1880s. In the field of secondary
education, reforms were considerably more
demanding and complex due to the need
for new titles and the creation of suitable
schools that would provide students with a
quality education and prepare them for spe-
cific professions important for the economic
development of society in the new econom-
ic relations and activities that arise from the
industrial and scientific revolution ([1], p.
17). Such an approach to reform required
major changes in shaping not only the new
school profiles but also the development of
entirely new curricula, the introduction of
new subjects, the creation and production
of new and modern teaching aids, and espe-
cially textbooks. In the curricula, the need to
increase the number of hours for natural sci-
ence subjects became increasingly apparent.
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programi osim dominirajucih drustve-
nih i humanisti¢kih predmeta sadrzava-
li i predmete iz podrudja prirodoslovlja,
a programi realke uz osnove drustvenih
i humanisti¢kih predmeta sadrzavale su
veci udio predmeta iz prirodoslovlja, ma-
tematike te gospodarstva ([1], str.18).

Gimnazije su prema novom ustroju
postale osmorazredne $kole (do reforme
bile su petorazredne s tri niza, gramati-
kalna razreda te dva visa, humanitarna ra-
zreda) koje se sastoje od Cetiri niza i Cetiri
zavr$na razreda. Mala ili donja gimnazi-
ja bila je samostalna $kola nakon koje su
ulenici mogli nastaviti $kolovanje na vi-
Soj ili gornjoj gimnaziji ili odabrati $kolo-
vanje u drugim profilima skola u kojima
bi stjecali odredena zvanja ([1], str.19).

Realke su bile Sestorazredne $kole i sa-
stojale su se od tri niza i tri vi$a razreda.
Ucenici koji su zavrsili veliku realku mo-
gli su upisati neku od tehnickih $kola ili
visih udiliSta polaganjem prijamnog is-
pita, dok su uéenici gimnazija nakon is-
pita zrelosti mogli nastaviti $kolovanje
na sveucili§tima te upisati Zeljeni fakul-
tet bez prijamnog ispita. Od skolske go-
dine 1869./1870. u realke je uveden ispit
zrelosti, stoga ucenici nisu morali polaga-
ti prijamne ispite kao uvjet za upis na vise
skole, a skolske godine 1871./1872. uve-
den je i 7. razred kako bi se postigao do-
voljan stupanj obrazovanja za nastavak
skolovanja. Krajem 19. st. realke postaju
osmorazredne $kole i dobivaju status re-
alnih gimnazija uz odredene programske
izmjene ([1], str. 161-163).

Rakovacka realka zapocela je djelova-
ti $kolske godine 1851./1852. kao ,Niza

Since higher education institutions, among
which technical ones predominated, were
based on fundamental natural sciences and
mathematics, a new type of school was in-
troduced into the secondary education sys-
tem, which came to be called the realschule.
Therefore, the gymnasium programs, in ad-
dition to the dominant social and humani-
ties subjects, also included subjects from the
natural sciences, while the real school pro-
grams, alongside the basics of social and hu-
manities subjects, contained a larger share of
subjects from the natural sciences, mathe-
matics, and economics ([1], p. 18).

Under the new system, gymnasiums be-
came cight-year schools (before the reform
they were five-year schools with three lower,
grammatical grades and two upper, human-
istic grades), consisting of four lower grades
and four final grades. The lower or small
gymnasium was an independent school af-
ter which students could continue their ed-
ucation at the upper gymnasium or choose
to attend other types of schools where they
would earn specific qualifications ([1], p.
19).

Realgymnasia were six-year schools and
they consisted of three lower and three up-
per grades. Students who completed the
higher realschule could enroll in a technical
school or a higher institution by passing an
entrance exam, while students from gymna-
siums, after passing their final, maturitiy ex-
am, could continue their education at uni-
versities and enroll in their desired faculty
without an entrance exam. Beginning with
the 1869/1870 school year, a maturity exam
was introduced in realschools, so students did
not have to take entrance exams as a require-
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nesamostalna realka® jer je bila u sklopu
ogledne normalne osnovne $kole (,Mu-
ster-Normal-Haupschule zu Rakovac®).
Skolske godine 1863./1864., nakon iz-
gradnje nove kolske zgrade (slika 1) [3]
primjerene suvremenoj nastavi, postaje
»Carska i kraljevska velika realka u Ra-
kovcu u Vojnoj krajini“ (,K. k. Ober-Re-
alschule zu Rakovac in der k. k. kroatisc-
hen Militir Grenze®) i djeluje do godine
1882. Tada se odlukom cara Franje Josipa
L. spaja s ,,Kraljevskom velikom gimnazi-
jom Karlovac® u jednu ustanovu pod na-
zivom ,Kraljevska velika realna gimnazi-
jau Rakoveu®

»Njegovo ces. i kr. apostolsko Veli¢an-
stvo blagoizvoljelo je previ$njim riee-
njem od dne 1. augusta t. g. premilosti-
vo dozvoliti da se tamosnja (rakovacka)
velika realka i velika gymnasija u Karlov-
cu spoje i pretvore u podpunu vi$u realnu
gymnasiju u Rakovcu. U svrhu provedbe
te previ$nje odluke nalazi ovaj kr. zemalj-
sko-vladni odjel predbjezno odrediti slje-
dece: Tamosnji (rakovacki) uéevni zavod
imati ée se postepeno pretvoriti u podpu-
nu realnu gymnasiju od 11 razreda, od
kojih ¢e biti dolnja 4 razreda glede svih
ucevnih predmeta zajednickim realnim
i gymnasijskim uéenikom, u visih pako
razrednih biti ée obuka zajednicka samo
glede vjeronauka, hrvatskoga jezika, nje-
mackoga jezika i logike.. [4].

Realka je najdulje djelovala u sklopu
Vojne krajine kada je bila pod upravom
Beca te je nastavni jezik bio njemacki.
Nakon ukidanja Vojne krajine 1871. hr-
vatski jezik uveden je u nastavu povijesti i
vjeronauka. Ostali predmeti i dalje se po-

ment for admission to higher schools. In the
1871/1872 school year, a 7th grade was also
introduced to achieve a sufficient level of ed-
ucation for further schooling. By the end of
the 19th century, the realke became cight-
grade schools and were granted the status
of real gymnasiums with certain curricular
changes ([1], pp. 161-163).

The Rakovac Realschule began operating
in the 1851/1852 school year asa ,,Lower In-
dependent Realschule® because it was part of
the model normal elementary school (,, Mus-
ter-Normal-Haupschule zu Rakovac®). In
the 1863/1864 school year, after the con-
struction of a new school building (Figure
1) [3] suitable for modern instruction, it be-
came the ,,Imperial and Royal Higher Real
School in Rakovac in the Military Frontier®
(,K. k. Ober-Realschule zu Rakovac in der
k. k. kroatischen Militir Grenze®) and op-
erated until 1882. At that time, by decree of
Emperor Franz Joseph I, it was merged with
the ,,Royal Upper Gymnasium Karlovac® in-
to a single institution named the ,Royal Up-
per Real Gymnasium in Rakovac*.

»His Imperial and Royal Apostolic Maj-
esty has graciously decreed by a supreme res-
olution dated August 1 of this year that the
existing (Rakovec) high real school and the
high gymnasium in Karlovac be merged and
converted into a full higher real gymnasium
in Rakovec. For the purpose of carrying out
this supreme decision, this Royal Provincial
Government Department hereby provision-
ally orders the following: The aforemen-
tioned (Rakovec) educational institution is
to be gradually converted into a complete
11-grade real gymnasium, of which the low-
er 4 grades will have a common curriculum
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Slika 1. Plan Velike realke u Rakovcu i okolnih objekata iz godine 1864.

Figure 1. The plan of the Imperial and Royal Vocational Grammar School (Realschule)
in Rakovac and surrounding facilities from 1864.
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ucavaju na njemackom jeziku jer je Vojna
krajina pripojena matici zemlji tek godi-
ne 1881.

SKOLOVANJE NIKOLE TESLE
U LICI

Svoje $kolovanje Nikola Tesla zapo-
¢eo je u rodnom Smiljanu gdje je zavrsio
Krajisku trivijalku, a nakon preseljenja
obitelji u Gospi¢ nastavlja obrazovanje
u normalnoj osnovnoj $koli (,Normal-
-Hauptschule zu Gospic®). Srednjos-
kolsko obrazovanje zapocinje takoder u
Gospi¢u pohadanjem ,Carske i kraljev-
ske male realke u Gospicu® (,K. k. Un-
ter-Realschule zu Gospic in der k. k. kro-
atischen Militir Grenze®) u trajanju od
tri godine. Realka u Gospicu (slike 2,
3) [5] osnovana je na zahtjev pukovni-
ka Adolfa pl. Bermanna uz dozvolu ca-
ra Franje Josipa L. rjeSenjem od 16. velja-
¢e 1860., a 1878. cetverorazredna realka
uz dozvolu cara postaje ,Velika kraljev-
ska gimnazija Gospic®. Buduéi da su na-
stavni programi za isti profil $kola bili je-
dinstveni, iz izvjesca rakovacke Realke
Sezdesetih godina 19. st. moze se utvrdi-
ti koje su predmete ucenici udili u nizoj
realki.

U prvom razredu nize realke nastavni
program obuhvacao je nastavne sadrzaje
iz predmeta: vjeronauk (2 sata tjedno),
njemacki jezik (5 sati tjedno), hrvatski je-
zik (5 sati tjedno), geografija i povijest (3
sata tjedno), aritmetika (4 sata tjedno),
geometrija i geometrijsko crtanje (9 sati
tjedno), prirodopis (2 sata tjedno) i kali-
grafija (2 sata tjedno) [6].

for real and gymnasium students in all sub-
jects, while in the upper grades, the curric-
ulum will be common only for religious in-
struction, Croatian, German, and Logic...
(4].

The Realka operated for the longest time
as part of the Military Frontier when it was
under the administration of Vienna, and the
language of instruction was German. Af-
ter the abolition of the Military Frontier in
1871, the Croatian language was introduced
into history and religion classes. Other sub-
jects continued to be taught in German be-
cause the Military Frontier was only an-
nexed to the mother country in 1881.

NIKOLA TESLA’S EDUCATION
IN LIKA

Nikola Tesla began his schooling in his na-
tive Smiljan, where he completed the Krajis-
ka Trivial School, and after his family moved
to Gospi¢, he continued his education at
the Normal Elementary School (,Nor-
mal-Hauptschule zu Gospi¢®). His second-
ary education also began in Gospi¢, attend-
ing the ,Imperial and Royal Lower Real
Gymnasium in Gospi¢“ (,K. k. Unter-Re-
alschule zu Gospi¢ in der k. k. kroatischen
Militir Grenze®) for three years. The Real
Gymnasium in Gospi¢ (Figures 2, 3) [5]. It
was established at the request of Colonel Ad-
olf pl. Berman, with the permission of Em-
peror Franz Joseph I, by decree of February
16, 1860, and in 1878, the four-class real
school, with the emperor’s permission, be-
came the ,Gospi¢ Royal High School®. Since
the curricula for the same type of school were
uniform, a report from the Rakovac Real
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Slika 2. Zgrada Carske i kraljevske male realke u Gospicu, danas zgrada Odjela za
nastavnicke studije u Gospi¢u SveudiliSta u Zadru

Figure 2. The building of the Imperial and Royal Elementary Vocational Grammar School
in Gospié, today it is The Department for Teacher Studies in Gospié whic belongs to the
University of Zadar

Slika 3. Procelje zgrade Carske i kraljevske male realke u Gospicu sa spomen-plo¢om
posve¢enom Nikoli Tesli

Figure 3. The facade of the building of the Imperial and Royal Elementary Vocational
Grammar School in Gospic¢ with commemorative plaque dedicated to Nikola Tesla
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U drugom razredu udili su se isti pred-
meti kao u prvom razredu, ali se aritme-
tika poucavala 3 sata tjedno, geometrija i
geometrijsko crtanje 4 sata tjedno, a pri-
rodopis se u¢io samo u prvom polugodi-
Stu 2 sata tjedno. Novi predmeti bili su fi-
zika (2 sata tjedno u prvom polugodistu
i 4 sata u drugom), gospodarstvo (2 sata
tjedno) i prostoruéno crtanje (5 sati tjed-
no) ([6], str.19).

U trecem razredu nije se vise ucila ge-
ometrija i geometrijsko crtanje, prirodo-
pis i fizika. Svi ostali predmeti isti su kao
u drugom razredu, ali je povecana satni-
ca prostoru¢nog crtanja na 6 sati tjedno.
Utio se i novi predmet kemija (5 sati tjed-
no) ([6], str. 20).

SKOLOVANJE NIKOLE TESLE
UKARLOVCU

Srednjoskolsko je obrazovanje Niko-
la Tesla nastavio u Carskoj i kraljevskoj
velikoj realki u Rakovcu gdje je 1870.
upisao cetvrti razred. Skolske godine
1871./1872. iz ¢etvrtoga razreda prelazi u
Sesti zato $to $kola postaje sedmogodisnja
pa je izmedu tri niza i tri vi$a ubacen jo$
jedan razred.

Nastavni planovi u sedmogodi$njoj re-
alki u vrijeme $kolovanja Nikole Tesle u
Karlovcu (1870. — 1873.)

Nastavni planovi s popisom predmeta i
njihovih sadrZaja prikazani su u tablici 1.

Zbirka u¢ila Gimnazije Karlovac -
za$ti¢eno kulturno dobro Republike
Hrvatske

Politicko-teritorijalna pripadnost Re-
alke Austriji osigurala je odli¢ne uvjete za

Gymnasium from the 1860s can be used to
determine which subjects students studied
in the lower real gymnasium.

In the first grade of the lower secondary
school, the curriculum included the follow-
ing subjects: religious education (2 hours per
week), German (5 hours per week), Croa-
tian language (5 hours per week), geography
and history (3 hours per week), arithmetic (4
hours per week), geometry and drawing (9
hours per week), natural science (2 hours per
week), and penmanship (2 hours per week)
[6].

In the second grade, the same subjects
were taught as in the first grade, but arithme-
tic was taught for 3 hours per week, geom-
etry and drawing for 4 hours per week, and
natural science was taught for 2 hours per
week in the first semester only. New subjects
were physics (2 hours per week in the first se-
mester and 4 hours in the second), econom-
ics (2 hours per week), and spatial drawing (5
hours per week) ([6], p. 19).

In the third grade, geometry and geomet-
ric drawing, natural science, and physics were
no longer taught. All other subjects were the
same as in the second grade, but the number
of hours for spatial drawing was increased to
6 hours per week. A new subject, chemistry,
was also taught (5 hours per week) ([6], p.
20).

NIKOLA TESLA’S EDUCATION IN
KARLOVAC

Nikola Tesla continued his high school
education at the Imperial and Royal Great
Real Gymnasim in Rakovac, where he en-
rolled in the fourth grade in 1870. In the
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Tablica 1. Nastavni planovi s popisom predmeta i njihovih sadrzaja

Table 1. Teaching programmes with a list of subjects and their contents

Broj sati
Predmet Sadrzaj predmeta ]3::;;
Subject Course content of hours
per week
4. razred / 4th grade
Rimokatoli¢ki
vjeronauk Prvi dio vjeronauka po dr. Martinu )
Roman Catholic Part one of the Catechism by Dr. Martin
Catechism
Pravoslavni vjeronauk | Liturgika )
Orthodox Theology Liturgics
Ponavljanje i nastavak Veberove gramatike, pisane zadace s
S naglaskom na teme iz prakti¢nog Zivota
I&I;;;;IZ JLCZifguage Review and continuation of Vebers grammar (Grammar by Adolfo 3
Veber Thkalcevic), written assignments with emphasis on topics from
practical life
Pregled cijele gramatike, vremena, znacenje i srodnost rijedi,
Njemacki jezik temelji poezije i metrike 3
German Language Overview of the entire grammar; tenses, meaning and relations
between words foundations of poetry and metrics
Geografija Amerike i Australije, specijalna geografija Hrvatske,
Zemljopis i Povijest pregled zakona, pregled ?ovijesti novog vijeka s posebnim
Geography and osvrtom na domaég povijest . ' ' 4
History Geography of America and Australia, special geography of Croatia,
survey of laws, survey of modern history with a special focus on
domestic history
Znanstvena obrada Cetiri vrste racunanja s opéim broj evima,
razlomci, jednadzbe 1. stupnja s jednom i dvije nepoznanice,
Matematika planimetrija pravocrtnih oblika 4
Mathematics Scientific treatment of four operations with whole numbers, frac-
tions, first-degree equations with one and two variables, plane
geometry of linear shapes
Prirodoslovic (Fizika) Op(lf(i ?akorii statike i dinamike tijela u sva tri agregatna stanja,
. zvuk i svjetlost
I(\Ifjl; u;;;[)&zemes General laws of statics and dynamics of bodies in all three states of
Y matter, sound and light 3
Lugba (Kemija) Preglefi najvaznijih kcﬂ:mijskih elemen.ata bez kemijsl.dh reakcija‘
Chemistry Overview of the most important chemical elements without chemi- 3

cal reactions
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Deskriptivna
geometrija i
geometrijsko crtanje
Descriptive Geometry
and Geometric Drawing

Zadaci iz planimetrije i stereometrije, krivulje u ravnini,
pravokutna projekcija totke i pravea

Problems in plane and solid geometry, curves in the plane,
orthogonal projection of a point and a line

Prostoruc¢no crtanje

Crtanje i sjencanje dijelova tijela prema gipsanim modelima,
usvajanje znanja i njegova primjena o proporcijama mu§kog
tijela, izrada ornamenata u sepiji

Frehand Drawing Drawing and shading body parts based on plaster models,
mastering and applying knowledge of human body proportions,
creating ornaments in sepia

S.razred / Sth grade

Rimokatolicki

vjeronauk Drugi dio vjeronauka po dr. Martinu

Roman Catholic Part two of the Catechism by Dr. Martin

Catechism

Pravoslavni vjeronauk

Prosireni nauk vjere

Orthodox Theology Expanded doctrine of faith
Poznavanje nase novije knjizevnosti, ¢itanje i analiza knjizevnih
tekstova iz Velike ¢itanke knjizevnosti 2. za vi$u gimnaziju,
temeljna znanja i vjestine iz retorike, $kolske i domace zadace

Hrvatski jezik prema propisu

Croatian Langnage Knowledge of our recent literature, reading and analysis of literary
texts from the Great Literature Textbook 2 for upper grammar
school, basic knowledge and skills in rhetorics, school and homework
assignments as prescribed

Njemacki jezik Citanje i prevodenje djela klasi¢ne knjizevnosti

German Language Reading and translating works of classical literature
Pravila izgovora, ¢itanja i naglaSavanja, oblikovanje promjenjivih
rije¢i, nepravilni i nepotpuni glagoli, najvaznija pravila sintakse,

o ¢lanovi, udenje rijedi i fraza, usmene i pisane vjezbe
Francuski jezik French je mjec . p Jez .
Language Rules of pronunciation, reading and stress, formation of variable

words, irregular and incomplete verbs, the most important rules
of syntax, articles, learning words and phrases, oral and written
exercises

Zemljopis i Povijest

Geography and History

Pragmati¢na povijest staroga svijeta s obzirom na zemljopis
A pragmatic history of the ancient world with reference to geography

Matematika
Mathematics

Ponavljanje opce aritmetike, jednadzbe s vi$e nepoznanica,
logaritmi, brojevni sustav, djeljivost brojeva, potencije, korijeni,
imaginarni i kompleksni brojevi, omjeri, razmjeri, jednadzbe

2. stupnja, kruZnica, ravna trigonometrija

Review of basic arithmetics, equations with multiple unknowns,
logarithms, the number systems, divisibility of numbers, powers,
roots, imaginary and complex numbers, ratios, proportions,
quadyatic equations, circles, plane trigonometry
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Anatomija i fiziologija Zivotinja s posebnim osvrtom na vise

Naravopis (Biologija) | . = . 7" g Ak . v
Natural History Zlvotln]e, SlS:Z{CIlthl' ;ugeogra‘s alrastostraleenost ZlVOtln}]]E'l . 3
(Biology) natomy and physiology of anima s with special rqferem.e to higher

animals, systematics and geographical distribution of animals
Lu¢ba (Kemija) Nemetali, luZine, zemnoalkalijski spojevi i rude )
Chemistry Nonmetals, alkalis, alkaline earth compounds and ores
Deskriptivna Ravrllin.a, projekcija uglatih tij.ela,.prostorno predocavanje,

. presjeci ravnina, znanost o krivuljama

geometrija Plane, projection of angular bodies, spatial representation, 3
Descriptive Geometry ) . .

intersections of planes, science of curves

Crtanje anti¢kih modela i prirodnih objekata s anatomskog

aspekta, crtanje slozenijih stiliziranih ornamenata za uporabu,
Prostoru¢no crtanje crtanje krajolika 4
Frehand Drawing Drawing classical models and natural objects from an anatomical

perspective, drawing more complex stylized ornaments for use,

drawing landscapes

6. razred / 6th grade
R.ImOkatOthl Tre¢i dio vjeronauka (moralka) po dr. Martinu
vjeronauk The third part of religious education (morality) according t 2
Roman Catholic 2 igious education (morality) according to
. Dr. Martin

Catechism
Pravoslavni vjeronauk | ProSireni nauk vjere )
Orthodox Theology Expanded doctrine of faith

Opéirnije poznavanje nase novije knjiievnosti, nastavak ditanja

i analize knjizevnih tekstova iz Velike ¢itanke knjizevnosti 2.,

vazna znanja i vjeStine iz poetike, $kolske i domace zadace prema
Hrvatski jezik propisu 3
Croatian Language More extensive knowledge of onr recent literature, continued read-

ing and analysis of literary texts from the Great Literature Reader

2, important knowledge and skills in poetics, school and homework

assignments as prescribed

Kratak pregled povijesti knjizevnosti od 15. do 19. stoljeca s
Njematki jezik obzirom na kulturnu povijest, ¢itanje tekstova 5
German Language A brief overview of the history of literature from the 15th to the

19th century in relation to cultural history, reading of texts

Ciljano ponavljanje gradiva 5. razreda, promjenjive i nepromjen-
Francuski jezik jive vrste rije¢i, potpuno poznavanje sintakse 3
French Language Targeted repetition of Sth-grade material, variable and invariable

parts of speech, complete knowledge of syntax
Zemljopis i Povijest Povijest od 6. do 17. stoljeca 4

Geography and History

History from the 6th to the 17th century
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Dvojni razlomci, diofantske jednadzbe, jednadzbe viseg stupnja,
progresija, konvergencija i divergencija, kombinatorika, binomni

Matematika poucak, stereometrija, temelji sferne trigonometrije
Mathematics Double fractions, diophantine equations, higher-degree equations,
progression, convergence and divergence, combinatorics, binomial
theorem, steveometry, fundamentals of spherical trigonometry
Naravopis (Biologija L. . .
P ( gija) Opca i specijalna botanika
Natural History .
. General and Special Botany
(Biology)

Prirodoslovje (Fizika)

Toplina, elektricitet i magnetizam, statika krutih i tekuéih tvari
na osnovi pokusa i popularne matematike

](\Ifizhtur./,zl)Sciemes Heat, electricity, and magnetism, statics of solids and liquids based
dale on experiments and popular mathematics
Lucba (Kemija) Teski metali, organska kemija
Chemistry Heavy metals, organic chemistry
Deskriptivna Izd\'rajal?.je i predstavljanje krivih ploha, dodirne ravnine, kosa
. projekcija
geometrija

Descrz'ptz’ve Geometry

Extraction and representation of curved surfaces, tangent planes,
obligue projections

Prostoruc¢no crtanje

Crtanje anti¢kih modela i prirodnih objekata s anatomskog
aspekta, crtanje slozenijih stiliziranih ornamenata za uporabu,
crtanje krajolika

Frehand Drawing Drawing ancient models and natural objects from an anatomi-
cal perspective, drawing more complex stylized ornaments for use,
drawing landscapes

7. razred / 7th grade

Rimokatoli¢ki

vjeronauk Prijevod crkvene povijesti dr. Fesslera

Roman Catholic Translation of Dr. Fessler’s Church History

Catechism

Pravoslavni vjeronauk

Povijest kr$canske crkve

Orthodox Theology History of the Christian Church
Citanje i analiza knjizevnih tekstova iz Velike ¢itanke
knjiZevnosti 1. propisane za vi$u gimnaziju, pregled nase starije
knjiZevnosti, temeljni pojmovi staroslavenskog jezika, temelji
Hrvacski jezik logike, $kolske i domace zadace prema propisu

Croatian Language

Reading and analysis of literary texts from the Great Literature
Textbook 1 prescribed for upper grammar school, an overview of
our older literature, basic concepts of the Old Church Slavonic
language, foundations of logic, school and homework assignments
according to the regulations
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Kratak pregled povijesti knjiZzevnosti od 15. do 19. stoljeca
s obzirom na kulturnu povijest, ¢itanje laksih djela iz toga

Njemacki jezik razdoblja )
German Language A brief overview of the history of literature from the 15th to the
19¢h century in relation to cultural history, reading of lighter
literary works from that period
Ponavljanje i dopunjavanje cjelokupne gramatike, nastavak
vjezbanja galicizama i vaznijih sinonima, kratak pregled povijesti
F o knjizevnosti, ¢itanje vaznijih djela u cijelosti
rancuski jezik o . . .
Revision and supplementing of the entire grammar, continuing to 3
French Language : iy . . .
practice Gallicisms and important synonyms, a brief overview of
the history of literature, reading important literary works in their
entirety
Povijest od 181 19. stoljeca s naglaskom na kulturno-povijesna
Zemlionis i Poviiest dogadanja, poznavanje domaceg ustava
Gem J: izl s lng‘;}?i History of the 18th and 19th centuries with an emphasis 4
cograpry a SEOTY\ on cultural and bistovical events, knowledge of the domestic
constitution
Nastavak sferne trigonometrije, temelji vjerojatnosti i postupna
Matematika obrada viseg stupnja, analiti¢ka geometrija 5
Mathematics Continuation of spherical trigonometry, foundations of probability
and gradual processing of higher order, analytical geometry
Poznavanje najvaznijih ruda iz aspekta kristalografije, fizike i
Naravopis (Biologija) | kemije, pregled geoloske proslosti
Natural History Knowledge of the most important ores from the aspect of 3
(Biology) crystallography, physics and chemistry, an overview of the geological
past
Dinamika, titranje tijela, zvuk, svjetlost, teorija svjetlosti
Prirodoslovie (Fizika) i topline, rp.atematlckl z.eml)0p1s, popularno ZVJCZdaI'SFVO
) (astronomija) na temelju pokusa, popularna matematika
Natural Sciences S ) . ) 4
i Dynamics, vibration of bodies, sound, light, theory of light and
(Physics) heat, mathematical geography, popular experimental astronomy,
popular mathematics
Lu¢ba (Kemija) Organska kemija )
Chemistry Organic chemistry
gDef)Sirelg ti;zna Centralna projekcija i ponavljanje 3
Descriptive Geometry Central projection and repetition
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Prostoru¢no crtanje crtanje krajolika

Frehand Drawing

drawing of landscapes

Crtanje anti¢kih modela, prirodnih objekata s anatomskog
aspekta, crtanje slozenijih stiliziranih uporabnih ornamenata,

Drawing of dlassical models, natural objects from an anatomical
perspective, drawing of more complex stylized functional ornaments,

Utenici su mogli fakultativno pohadati:

Francuski jezik, Hrvatsku stenografiju, Njemacku stenografiju, Pjevanje i Gimnastiku

Students could optionally attend.:

French Language, Croatian Stenography, German Stenography, Singing and Gymnastics

rad, opremanje $kole najsuvremenijim na-
stavnim pomagalima, udzbenicima, stru¢-
nom literaturom i svim ostalim sredstvi-
ma neophodnima za uspjesno ostvarenje
nastavnih procesa. U to su vrijeme nadi-
njene iznimno bogate prirodoslovne zbir-
ke, izgradeni kabineti, opservatoriji i vrto-
vi. Najintezivniji period opremanja skole
bio je 70-ih godina 19. st., upravo u vrije-
me kada je Nikola Tesla pohadao Carsku i
kraljevsku veliku realku u Rakovcu.

Za uspjesno izvodenje nastave i savlada-
vanje nastavnih sadrzaja $kola je tada imala
bogato opremljenu knjiznicu za profesore
i knjiznicu za ucenike, kabinet za prirodo-
pis, fiziku, matematiku, kemijski laborato-
rij s odgovarajuéim kemikalijama, pribo-
rom i uredajima te zvjezdarnicu.

Nastavna ucila iz biologije (zasti¢eno
kuturno dobro Republike Hrvatske)

Na slikama 4-13 prikazana su nastavna
udila iz biologije [7].

Za istrazivanje sitnih objekata i struk-
tura nevidljivih golim okom osnovni je
laboratorijski instrument bio mikroskop
(slika 4).

Pojedine zbirke imale su velik broj vr-
sta i primjeraka — zbirka kukaca (920 vr-

1871/1872 school year, he advanced from
the fourth grade to the sixth because the
school became a seven-year institution, and
another grade was inserted between the
three lower and three upper grades.

Lesson plans in the seven-year Realschule
during Nikola Tesla’s education in
Karlovac (1870-1873)

The curricula, with a list of subjects and
their content, are shown in Table 1.

Gimnazija Karlovac’s teaching
equipment — protected cultural property
of the Republic of Croatia

The Realka’s political-territorial affilia-
tion with Austria ensured excellent work-
ing conditions, the equipping of the school
with state-of-the-art teaching aids, text-
books, professional literature, and all oth-
er resources necessary for the successful
implementation of the teaching process.
During that time, exceptionally rich natu-
ral history collections were assembled, and
cabinets, observatories, and gardens were
built. The most intensive period of equip-
ping the school was in the 1870s, precise-
ly when Nikola Tesla attended the Imperi-
al and Royal Real Gymnasium in Rakovac.
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Slika 4. Mikroskop
Figure 4. The microscope

Slika 5. Dvije ljusturice puzeva vrste Ena
montana (Draparnaud, 1801)

Figure 5. Two snail shells of species Ena
montana (Draparnand, 1801)

For successful instruction and mas-
tery of the curriculum, the school at that
time had a well-equipped library for teach-
ers and a library for students, a natural
history classroom, a physics classroom, a
mathematics classroom, a chemistry lab-
oratory with the appropriate chemicals,
equipment, and devices, and an observa-
tory.

Biology teaching equipment (protected
cultural property of the Republic of
Croatia)

Figures 4-13 show the biology teach-
ing equipments [7].

To research small objects and struc-
tures invisible to the naked eye, the ba-
sic laboratory instrument was the micro-
scope (Figure 4).

Certain collections had a large num-
ber of species and specimens — the in-
sect collection (920 species with 1 365
specimens), the malacological collec-
tion (207 mollusk species with 618 spec-
imens, Figure 5), botanical collection
(680 species with 743 specimens, Fig-
ure 6), mineralogical-geological collec-
tion (302 species with 1 036 specimens,
Figure 7), paleontological collection
(296 species with 2 724 specimens, Fig-
ure 8), a mycological collection with a
large number of model mushroom fruit-
ing bodies (Figure 9), a zoological col-
lection with several hundred specimens
(Figures 10-12), and a geographical-eco-
nomic collection with a large number of
lithographs (Figure 13).

Today’s collection, a protected cultur-
al asset of the Republic of Croatia, con-
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Slika 6. Nastavna drvena kutija sa staklenim poklopcem; predstavnici skupina biljnog carstva
prema Linneovoj sistematici

Figure 6. The Educational wooden box with a glass lid; overview of plant groups of The
Kingdom of plants according to Linnaeus’ system

Slika 7. Hematit (mineral Zeljezov(III)- Slika 8. Okamina jednodijelne ljusture
oksid, formule a-Fe203) glavonosca

Figure 7. Hematite (mineral ferric (11I) Figure 8. Fosil of a cephalopod with external
oxide, formula a-Fe203) shell
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Slika 9. Model plodista gljive stapéarke
(Basidiomycota) jurjevka ili bijela
durdevaca (Agaricus pomonae Lenz. 1831)
Figure 9. Mushroom tours model of
basidiomycete (Basidiomycota) St. George’s
mushroom (Agaricus pomonae Lenz. 1831)

Slika 11. Prirodni preparat kostura zadruznog
koralja Fungia agariciformis Lamarck, 1801,
prihvadena kao Fungia fungites (Linnaeus,
1758) iz Crvenog mora, prepariran u
radionici Wenzel (Vacslav) Fri¢, obchod s
ptirodninami v Praze (Naturalienhandlung in
Prag)

Figure 11. Natural specimen of skeleton
of cooperative coral Fungia agariciformis
Lamarck 1801, valid name Fungia fungites
(Linnaeus, 1758) from The Red Sea, stuffed in
The Workshop of Wenzel (Vacslav) Fri¢ in Prag
for the preparation and preservation of animals
and plants, as well as for making models

Slika 10. Model ljusturice Polystomella
aculeata d’Orbigny, 1846, prihva¢ena kao
Elphidium aculeatum (d’Orbigny, 1846) iz
tercijara, na metalnom i drvenom nosacu,
proizveden u radionici Wenzel (Vacslav)
Fri¢, obchod s piirodninami v Praze
(Naturalienhandlung in Prag)

Figure 10. Model of a foraminiferan
shell Polystomella aculeata d’Orbigny,
1846 (valid name Elphidium aculeatum
d’Orbigny, 1846) from Tertiary on a metal
support with a wooden base

D

o
¥

Slika 12. Mokri preparat bodljikasa u
menzuri, sekcija (Zva¢njak) jestivog jeZinca,
Echinus esculentus (Linnaeus, 1758),
izraden u radionici V. Hruby, Tovirna
udebnych pomicek, Praha — Kosiie
Figure 12. Wet preparation of echinoderm in
a specimen jar, section of the mouth organ
of the edible sea urchin, Echinus esculentus
(Linnaeuns, 1758), prepared in The Workshop
of V. Hruby in Prag
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Slika 13. Zidna nastavna slika iz gospodarstva na tvrdom papiru (litografija) s prikazom

uzgoja dudova svilca, proizvedena u Be¢u u tvrtki Druck und Verlag des Artist. Lithogr.

Institutes v. Ant. Hartinger, K. K. Hofchromolithograf. und d. Firma Ant. Hartinger &
Sohn in Wien, Mariahilfestrasse 117

Figure 13. The wall education economy lithograph with display of silk mulberry cultivation,
produced in Vienna in factory Druck und Verlag des Artist. Lithogr. Institutes v. Ant.
Hartinger, K. K. Hofchromolithograf. und d. Firma Ant. Hartinger & Sobn in Wien,

Mariahilfestrasse 117

stas 1 365 primjeraka), malakoloska zbir-
ka (207 vrsta mekusaca sa 618 primjeraka,
slika 5), botani¢ka zbirka (680 vrsta sa
743 primjerka, slika 6), mineralosko-geo-
loska zbirka (302 vrste s 1 036 primjeraka,
slika 7), paleontoloska (296 vrsta s 2 724

primjerka, slika 8), mikoloska zbirka s ve-

tains 1 189 items. It is housed at the Kar-
lovac Gymnasium, which inherited it as
the successor to the Imperial and Royal
Grand Real Gymnasium in Rakovac. A
part of the collection was exhibited on
the occasion of the 150th anniversary of
Nikola Tesla’s graduation in Karlovac.
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likim brojem modela plodista gljiva (slika
9), zooloska zbirka s nekoliko stotina pre-
parata (slike 10-12) te geografsko-gospo-
darska zbirka s velikim brojem litografija
(slika 13).

Danasnja zbirka, zasticeno kulturno
dobro Republike Hrvatske, broji 1 189
izlozaka. Cuva se u Gimnaziji Karlovac
koja ju je bastinila kao sljednica Carske i
kraljevske velike realke u Rakovcu. Dio
zbirke izloZen je u povodu 150. obljetnice
mature Nikole Tesle u Karlovcu.

IZLOZBA U POVODU 150.
OBLJETNICE MATURE NIKOLE
TESLE U KARLOVCU

Nikola Tesla maturirao je 24. srpnja
1873. (slike 14,15 [8], 16 [9]) u dobi od
17 godina, o ¢emu postoji biljeska na nje-
mackom jeziku na 55. stranici godi$njeg
izvjeséa [8]. U biljesci izmedu ostalog sto-
ji da je Nikola Tesla, uz jo$ sedam kandi-
data, polozio ispit zrelosti.

THE EXHIBITION IN
CELEBRATION OF THE 150™
ANNIVERSARY OF NIKOLA
TESLA’S GRADUATION IN
KARLOVAC

Nikola Tesla graduated on July 24,
1873. (Figures 14, 15 [8], 16 [9]) at the
age of 17, which is documented in a Ger-
man-language note on page 55 of the an-
nual report [8]. The note states, among
other things, that Nikola Tesla, along with
seven other candidates, passed the maturi-
ty exam.

In 2023, on the occasion of the 150th
anniversary of Tesla’s graduation from the
Karlovac Gymnasium, teaching equip-
ments and books from the time of Niko-
la Tesla’s attendance were exhibited. On
display were 11 physical cabinet’s teaching
equipment, 20 exhibits from biology and
chemistry (Figure 17), and books from bi-
ology, chemistry, physics, mathematics,
technology, and mechanics (Table 2) [10].

F. Chronik der Anstalt.

Die schriftlichen Maturitiitspriifungen worden Anfangs Juli, die miind-
lichen im J. 1873 Ende Juli, im J. 1874 anfangs August gehalten,
wobei im Vorjabre die Schiiler Mojsia Medié, Nikola Prica fiir reif mit
Auszeichnung, Julius Bartakovié, Ivan Bielié¢, Isak Kordi¢, Jovan Ljustina,
Dragutin Sir, Nikola Tesla fiir reif, und im heurigen Jahre Nikola Bo-
Zani¢, Dane Krga, Ivan Modrudan, Adolf Seifert fiir reif mit Auszeich-
nung, Ljubomir Dobri¢, Glamoélija Ivan, Luka Momdilovié, Milutin Po-
krajac, Bogdan Sekirica iiir reif erklirt wurden.

Slika 14. Preslika biljeske iz Osmog godisnj
Rakovcu iz 1874. u kojoj se spominj

Figure 14. Copy notes of The eighth annual 1
Grammar School (Realschule) in Rakovac in 1

is grad
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Slika 15. Prijepis zapisnika s mature

Figure 15. The transcript of maturity exam

Slika 16. Preslika Tesline maturalne
svjedodzbe

Figure 16. The transcript of Tesla’s
graduation certificate

Slika 17. IzloZeni eksponati prirodoslovne
zbirke (zasti¢eno kulturno dobro
Republike Hrvatske)

Figure 17. Displayed exhibits of the natural
sciences collection (protected cultural

property of the Republic of Croatia)
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U Gimnaziji Karlovac u povodu 150.
obljetnice Tesline mature, godine 2023.,
izloZena su nastavna pomagala i knjige iz
kojih se u¢ilo u nastavi u Carskoj i kraljev-
skoj velikoj realki kada ju je pohadao Ni-
kola Tesla. Izlozeno je 11 utila fizikalnog
kabineta, 20 izlozaka iz podru¢ja biologi-
je i kemije (slika 17) te knjige iz biologije,
kemije, fizike, matematike, tehnike i me-
hanike (tablica 2) [10].

Izlozeni eksponati fizikalnog kabineta —
udila iz fizike (zasti¢eno kuturno dobro
Hrvatske)

Udila fizikalnoga kabineta sluzila su
za pokuse iz podrudja optike, mehanike,
akustike, termodinamike, elektrostatike
i elektrodinamike. Izradivana su od bira-
nih materijala — drva s politurom, stakla,
mjedi, mramora, keramike i porculana.
Proizvedena su u tvornicama specijalizira-
nima za izradu laboratorijskih instrume-
nata. Jedna je od poznatijih ,,Lenoir&For-
ster®, osnovana godine 1850. u Be¢u, a za
dio u¢ila izradivanih ruéno u malim ko-
li¢inama nema podataka o proizvodacu.
Neka se u¢ila i danas koriste u nastavi fizi-
ke kao demonstracijsko sredstvo.

Nastavna uéila iz fizike (zasti¢eno
kuturno dobro Republike Hrvatske)

Na slikama 18-28 prikazana su nasta-
vna udila iz fizike (zastiéeno kulturno dobro
Republike Hrvatske) [9,10].

Polarizator (slika 18) — opticki sustav
koji polarizira svjetlost. Sastoji se od dvi-
je kristalne plocice organskog materijala.
Plo¢ice zasebno propustaju svjetlost ne-
ovisno o polozaju. Ukoliko ih se postavi

Exhibited physical cabinet’s teaching
equipments — physics teaching
equipments (a protected cultural property
of Croatia)

The physical cabinet’s teaching equip-
ment was used for experiments in the fields
of optics, mechanics, acoustics, thermody-
namics, electrostatics, and electrodynam-
ics. They were made from selected materi-
als — wood with a gilded finish, glass, brass,
marble, ceramic, and porcelain. They were
produced in factories specialized in the
manufacture of laboratory instruments.
One of the better-known manufacturers
was ,Lenoir & Forster®, founded in 1850
in Vienna, but for some of the teaching
equipment that was handmade in small
quantities, the manufacturer is unknown.
Some of these teaching aids are still used
today in physics classes as demonstration
tools.

Teaching equipment for physics
(protected cultural property of the
Republic of Croatia)

Figures 18-28 show teaching equipment
for physics (protected cultural property of
the Republic of Croatia) [9,10].

Polarizer (Figure 18) - an optical sys-
tem that polarizes light. It consists of two
crystal plates of organic material. The
plates individually transmit light regard-
less of their position. If they are placed
parallel to each other, the intensity of the
light will depend on their relative posi-
tion. When the crystal axes of the plates
are parallel, the intensity is strongest, and
when they are perpendicular, the plates are
opaque.
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paralelno jednu iznad druge, tada ée in-
tenzitet svjetlosti ovisiti o njihovu medu-
sobnom polozaju. Kada su kristalne osi
plodica paralelne, intenzitet je najjadi, a
kada su okomite, plocice su neprozirne.

Slika 18. Polarizator

Figure 18. Polarizer

Potenciometar (slika 19) — promjen-
ljivi otpornik. Na njegovoj se povrsini na-
lazi kliza¢ ¢ijom se promjenom pozicije
mijenja otpor na krajevima potenciome-
tra. Ovaj otpornik iz druge polovice 19.
stoljeca ima okretni mehanizam pomocu
kojeg se mijenja otpor uredaja.

Danas su potenciometri u mnogim slu-
¢ajevima zamijenjeni softverskom kon-
trolom iz mikroprocesorskog ¢ipa.

Utilo za prikaz mehanickih valova
(slika 20) - demonstracijsko utilo koje
prikazuje princip Sirenja mehanickih va-
lova. Mehanicki valovi (valovi zvuka i va-
lovi na vodi) za svoje Sirenje trebaju sred-
stvo. Prilikom $irenja vala cestice sredstva

Potentiometer (Figure 19) - a variable
resistor. A slider on its surface changes the
resistance at the potentiometer’s terminals
by moving its position. This resistor from
the second half of the 19th century has a
rotating mechanism used to change the de-
vice’s resistance. Today, potentiometers ha-
ve in many cases been replaced by software
control from a microprocessor chip.

Slika 19. Potenciometar

Figure 19. Potentiometer

Teaching equipment for demonstra-
ting mechanical waves (Figure 20) - a
demonstration device that illustrates the
principle of the propagation of mechanical
waves. Mechanical waves (sound waves and
waves on water) require a medium for the-
ir propagation. As the wave propagates, the
particles of the medium vibrate and tran-
sfer energy to one another, and the distur-
bance spreads. This waveguide faithfully
depicts the vibration of the medium’s par-
ticles. It is considered a valuable exhibit be-
cause of its craftsmanship and the materials
used. The lower part of the device is made
of olive wood.

The Leyden jar (Figure 21) - the first
form of electric condenser from 1745. It
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titraju i prenose energiju jedna na drugu
te se poremecaj $iri. Taj valovod vjerno
prikazuje titranje Cestica sredstva. Sma-
tra se vrijednim eksponatom zbog na¢ina
izrade i koristenih materijala. Donji dio
udila izraden je od drva masline.

Mo Mre™

LT

LT

Slika 20. U¢ilo za prikaz mehanickih valova
Figure 20. Mechanical wave display device

Leidenska boca (slika 21) — prvi oblik
elektri¢nog kondenzatora iz godine 1745.
Nastala je u nizozemskom gradu Leide-
nu prema kojemu je i dobila ime. Bila je to
staklena boca punjena vodom ili Zivom i
oblozena staniolom (tankim srebrnastim
listovima ili folijama kositra).

Prvi elektriéni kondenzator svojom
sposobnoscu pohrane elektri¢ne energi-
je potaknuo je razvoj pokusa s elektricite-
tom, dok je snazna iskra nastala njegovim
izbijanjem dala naslutiti potencijal tada
novogoblika energije. Boca ima mali elek-
tri¢ni kapacitet (do 1078 F) pa moze pod-
nijeti veliki elekeri¢ni napon.

Spektroskop (slika 22) — uredaj za
promatranje vidljivog spektra svjetlosti.
Njime se spektar ne moze zabiljeziti, mo-
ze se samo promatrati. Klju¢ni je dio spek-
troskopa opticka resetka (ili prizma) koja

was invented in the Dutch city of Leiden,
from which it takes its name. It was a glass
bottle filled with water or mercury and
coated with tinfoil (thin silver sheets or tin

foil).

Slika 21. Leidenska boca
Figure 21. Leiden jar

The first electrical condenser, with its
ability to store electrical energy, spurred
the development of experiments with elec-
tricity, while the powerful spark produced
by its discharge hinted at the potential of
this new form of energy. The jar has a small
electrical capacity (up to 1078 F) and can
therefore withstand a high electrical volt-
age.

Spectroscope (Figure 22) - a device for
observing the visible spectrum of light. It
cannot record the spectrum; it can only ob-
serve it. The key component of the spectro-
scope is the optical grating (or prism) that
disperses the light. It was invented by Gus-
tav Robert Kirchhoff and Robert Wilhelm
Bunsen.

Spherical spark (Figure 23) - a device
composed of two metal spheres that serve
as clectrodes separated by an insulator,
most often air. One of the oldest methods
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razlaze svjetlost. Izumili su ga Gustav Ro-
bert Kirchhoffi Robert Wilhelm Bunsen.

Slika 22. Spektroskop
Figure 22. Spectroscope

Kuglasto iskriste (slika 23) - ure-
daj sastavljen od dviju metalnih kugli ko-
je djeluju kao elektrode odvojene izolato-
rom, najce$ce zrakom. Jedna od najstarijih
metoda odredivanja iznosa visokih napo-
na jest mjerenje kuglastim iskri§tem. Na-
pon se mjeri tako da se na niskonapon-
skoj strani postavi odredeni napon. Zatim
se kugle sve vise pribliZavaju jedna drugoj
dok izmedu njih ne preskodi iskra. Iz raz-
maka kugli u trenutku preskakanja iz od-
govarajucih se tablica moze i§¢itati iznos
napona.

Ruhmkorffov induktor (slika 24),
uredaj je namijenjen stvaranju visokona-
ponskih impulsa iz istosmjernog izvora
niskog napona. Koristi se u nastavi za de-
monstriranje nacela elektromagnetske in-
dukcije. Osnovu uredaja ¢ini Zeljezna jez-
gra oko koje su namotana dva namota
bakrene Zice koji ¢ine transformator s pri-
marom od desetak do stotinu namota ba-
krene Zice te sckundarom koji ih sadrzi do

for determining high voltages is measure-
ment using a spherical spark. The voltage
is measured by applying a known voltage
to the low-voltage side. The spheres are
then gradually brought closer together un-
til a spark jumps between them. The volt-
age value can be read from a corresponding
chart based on the separation of the spheres
when the spark jumps.

Slika 23. Kuglasto iskriste
Figure 23. Spherical spark

The Ruhmkorff induction coil (Fi-
gure 24) is a device designed to generate
high-voltage pulses from a low-voltage di-
rect current source. It is used in teaching
to demonstrate the principle of electroma-
gnetic induction. The device is based on an
iron core around which two coils of copper
wire are wound, forming a transformer wi-
th a primary of ten to a hundred turns of
copper wire and a secondary containing
up to a million. School demonstration in-
ductors are smaller and operate at lower
secondary voltages. We estimate that the
inductor from the collection has several
hundred thousand turns including the ap-
propriate thickness of the insulating layers
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milijun. Bududi da su $kolski pokazni in-
duktori manjih dimenzija i rade pri nizim
sekundarnim naponima, moze se proci-
jeniti da induktor iz zbirke ima nekoliko
stotina tisuca zavoja uklju¢ujudi i primje-
renu debljinu izolacijskih slojeva kako bi
se sprijecio elektri¢ni proboj izmedu na-
voja visokonaponskog sekundara. Ma-
gnetski tok potreban za induciranje na-
pona u sekundarnom namotu stvara se s
pomocu vibriraju¢eg magnetskog kontak-
ta u krugu primara, koji prekida strujni
krug u pravilnim razmacima udestalo$¢u
od deset do sto puta u sekundi. Zbog vrlo
Visokoga prijenosnog omjera transforma-
tora u sckundarnom svitku nastaje napon
od nekoliko desetaka do nekoliko stoti-
na kilovolti, dovoljan za stvaranje iskri na
iskri$tu spojenom na sekundar.

Slika 24. Ruhmkorffov induktor
Figure 24. Rubmbkor{finduction coil

Savartovo zvono (slika 25), upotre-
bljava se u nastavi o rezonanciji i titranju
stupca zraka. Ime je dobilo po Felixu Sa-
vartu (1791. — 1841.) koji se bavio tom te-
matikom, a Savartovo zvono poznatije je
po Biot-Savartovu zakonu o jakosti ma-
gnetskog polja kao funkciji struje kroz Zi-
cuioblika Zice.

to prevent electrical breakdown between
the turns of the high-voltage secondary.
The magnetic flux required to induce a vol-
tage in the secondary winding is created by
avibrating magnetic contact in the primary
circuit, which interrupts the current circuit
at regular intervals at a frequency of ten to
one hundred times per second. Due to the
transformer’s very high turns ratio, a vol-
tage of several tens to several hundred ki-
lovolts is generated in the secondary win-
ding, sufficient to create sparks at a spark
gap connected to the secondary.

Savart’s bell (Figure 25) is used in teac-
hing resonance and the oscillation of a co-
lumn of air. It is named after Felix Savart
(1791-1841) who worked on this topic.
The bell is better known for the Biot-Savart
law of magnetic field strength as a function
of the current through a wire and the shape
of the wire.

Slika 25. Savartovo zvono
Figure 25. Savart’s bell

The bell can be excited by a blow from
a soft mallet or by pulling a cello bow well
rubbed with rosin. Bringing a hollow tin
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Zvono se moze pobuditi udarcem me-
kanoga bati¢a ili povla¢enjem gudala za
violonéelo dobro natrljanoga kolofoni-
jem. Primicanjem $upljega limenoga valj-
ka dolazi do pojacavanja tona koji proi-
zvodi zvono. Neke izvedbe toga uredaja
imaju pomi¢no dno Supljeg valjka tako da
mu se moze mijenjati dubina, dok se kod
drugih uredaja dubina Supljine mijenja
kliznim tubusom na valjku.

Iskrite u staklenom balonu (slika
26), uredaj je krajem 19. st. sluzio za de-
monstraciju preskakanja elektrickog na-
boja pri ¢emu se javlja iskra (bljesak svije-
tlosti) i pucketanje. Iskriste se spaja na
elektrostaticki uredaj za razdvajanje nabo-
ja. Kugle unutar staklenog balona priku-
pljaju suprotne naboje koji stvaraju iskru

kad preskacu s jedne kugle na drugu.

?

Slika 26. Iskriste u staklenom balonu
Figure 26. Sparkler in a glass balloon

Mali parni stroj (slika 27), toplinski
je stroj koji proizvodi mehanicki rad kao
posljedicu izmjene topline s okolnim ti-
jelima. Od ulozene topline veéi dio odla-
zi u hladniji spremnik (okolinu), a manji
dio pretvara se u mehanizmu stroja u me-
hanicki rad. Sastoji se od dvaju spremnika
topline - topliji (predaje toplinu radnom

cylinder closer increases the pitch of the
bell’s tone. Some versions of this device ha-
ve a movable bottom on the hollow cylin-
der, allowing its depth to be adjusted, whi-
le in other devices, the depth of the cavity is
changed with a sliding tube on the cylinder.

Spark gap in a glass balloon (Figure 26)
was a device used in the late 19th century.
It served to demonstrate the jumping of an
electric charge resulting in a spark (flash of
light) and a crackling sound. The sparkler is
connected to an electrostatic device for se-
parating charges. The balls inside the glass
balloon collect opposite charges that create a
spark when they jump from one ball to ano-
ther.

A small steam engine (Figure 27) is a
heat engine that produces mechanical work
as a result of exchanging heat with its surro-
undings. Of the heat input, most goes to
the colder reservoir (the environment), and
a smaller portion is converted into mecha-
nical work by the engine’s mechanism. It

Slika 27. Mali parni stroj

Figure 27. Mini steam engine
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sredstvu) i hladniji (okolina u koju odlazi
dio topline kroz dimnjak).

Elektrostaticki stroj (slika 28) sa-
stavljen je od staklenog diska koji se vr-
ti s pomocu drvene rucke. Uredaj sluzi za
razdvajanje naboja koje nastaje trenjem
stakla o kozu. Razdvajanjem naboja posti-
ze se velika razlika potencijala.

Slika 28. Elektrostaticki stroj
Figure 28. Elektrostatic generator

O predavanjima i eksperimentima svo-
ga profesora Martina Sekulica u kabinetu
fizike, Nikola Tesla govori u svojoj autobi-
ografiji Moji pronalasci (slika 29):

»Pod poticajnim utjecajem profesora
fizike, pravog genijalca koji je osnovne fi-
zikalne zakone ¢esto demonstrirao apara-
turama koje je sam izumio, poceo sam se
silno zanimati za elektricitet. Sje¢am se da
je medu njegovim uredajima bila i sprava
u obliku staklenog balona omotanog sta-
niolom koji se, spojen na elektrostaticki
stroj, brzo okretao. Ne mogu vam ni opi-
sati koliko sam bio uzbuden dok sam pri-

consists of two heat reservoirs — a hot one
(which transfers heat to the working fluid)
and a cold one (the environment into whi-
ch a portion of the heat is transferred thro-
ugh the flue).

Elektrostatic generator (Figure 28)
consists of a glass disc that is rotated by a
wooden handle. The device is used to sepa-
rate charges generated by the friction of gla-
ss against leather. By separating the charges,
alarge potential difference is achieved.

Nikola Tesla speaks of his professor
Martin Sekulié’s lectures and experiments
in the physics laboratory in his autobiogra-
phy My Inventions (Figure 29):

A\ L L LLL LA g

Slika 29. Naslovnica autobiografije Nikole
Tesle: Moji pronalasci
Figure 29. Cover page of Nikola Tesla’s
autobiography: My inventions
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sustvovao njegovim demonstracijama tih
tajanstvenih pojava. Svaki je dojam u mo-
jem umu proizvodio na tisuée odjeka. Ze-
lio sam znati vi$e o toj izvanrednoj sili;
zudio sam za pokusima i istraZivanjem..’
([11], str. 47).

Teslin profesor fizike Martin Sekuli¢
bio je vrlo svestran ¢ovjek, stoga ne ¢udi
$to je mladoga Nikolu Teslu upravo on
zainteresirao za fiziku. Osim fizike pre-
davao je jo$ nekoliko predmeta, ¢ak i tje-
lovjezbu. Bavio se humanitarnim radom,
vodio fizikalni kabinet i u¢iteljsku knjiz-
nicu te obnasao duznost ravnatelja Real-
ke. Objavljivao je znanstvene radove i po-
stao dopisni ¢lan tadasnje Jugoslavenske
akademije znanosti i umjetnosti (danas
Hrvatske akademije znanosti i umjetno-
sti), a bio je i saborski zastupnik.

Pecat Realke (slika 30) koji se nalazi
na unutra$njoj naslovnoj stranici knjiga
svjedo¢i da su izlozene knjige bile u fon-
du knjiznice Carske i kraljevske velike re-
alke u Rakovcu. Neke od njih danas su dio
staroga fonda Skolske knjiznice Gimnazi-
je Karlovac.
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Slika 30. Pecat Carske i kraljevske velike
realke u Rakovcu

Figure 30. The signet of the Imperial
and Royal Vocational Grammar School
(Realschule) in Rakovac
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»Under the stimulating influence of the
physics professor, a true genius who of-
ten demonstrated the fundamental laws of
physics with an apparatus he had invent-
ed himself, I became intensely interested
in electricity. I remember that among his
devices was an apparatus in the form of a
glass balloon wrapped in tinfoil, which,
when connected to an electrostatic ma-
chine, would spin rapidly. I can’t even de-
scribe how excited I was as I witnessed his
demonstrations of these mysterious phe-
nomena. Every impression produced thou-
sands of echoes in my mind. I wanted to
know more about this extraordinary force;
Ilonged for experiments and exploration..
([11], p. 47).

Tesla’s physics professor, Martin Sekuli¢,
was a very versatile man, so it is no surpri-
se that he was the one who sparked young
Nikola Tesla’s interest in physics. In addi-
tion to physics, he taught several other su-
bjects, even physical education. He was
involved in humanitarian work, ran the
physics laboratory and the teachers’ library,
and served as principal of the Realka. He
published scientific papers, became an cor-
responding member of the then Yugoslav
Academy of Sciences and Arts (today the
Croatian Academy of Sciences and Arts),
and also served as a member of parliament.

The signet of the Realka (Figure 30),
located on the inside front cover of the
books, attests that the displayed books
were part of the collection of the Imperi-
al and Royal Grand Real Gymnasium in
Rakovac. Some of them are now part of
the old collection of the school library at
Karlovac Gymnasium.
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Tablica 2. Knjige izlozene u povodu 150. godisnjice mature Nikole Tesle u Velikoj realki

Table 2. Books exhibited on the occasion of the 150th anniversary of Nikola Tesla’s graduation
from Velika Realka

Knjige iz biologije i kemije / Biology and chemistry books

1. Sulek, Bogoslav
Biljarstvo.

Uputa u poznavangje bilja
II. dio

Brzotisak Karla Albrechta
Zagreb

1859, 415 str.

BILJARSTVO.
Uputa u poznavanje bilja.

SPISA0.

BOGOSLAV SULEK.

1L Dio.

2. Willkomm, Heinrich Moritz
Malerische Feierstunden

lustrirte Familien- und Volksbibliothek
zur Verbreitung niitzlicher Kenntnisse
Zweite Serie

Populire Lehrbiicher

Dritter Band

Die Wunder des Mikroskops

Verlag von Otto Spamer

Druck von Giesecke & Devrient
Leipzig

1861, S.288

Dalerifge
Seterstunden.

Sttafericee

Famifien- umd Bolhs-ibliothek

Berbreituny niglider Kenntnife.

Boeite Serie:

prr

Peofefor Dr. L. Wilkomm.

ol vt wwd e vl Nl

SLeipyig.
Berlag on Dito Spamer,

3. Fitzinger, Jos. Leopold
Bilder-Atlas
zur Wissenschaftlich-populiiren
Naturgeschichte der Vigel in Ihren simmtlichen
Hauptformen
Druck und Verlag der Kaiserl. Kénigl. Hof.
und Staatsdruckerei
Wien
1864, erhalted 347 Abbildungen

BILDER-ATLAS

IR WISESTAFTHROPULIRRY

NATURGESCHICHTE DER VOGEL
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4. Schlosser, Josepho Calasantio equite
de Klekovski (Schlosser-Klekovski, Josip
Kalasancije)
Nob de Farkas-Vukotinovié, Ludovico
(Farkas-Vukotinovi¢, Ljudevit pl.)
Flora Croatica
Stirpes phanerogamas et vasculares cryptogamas
quac in Croatia, Slavonia et Dalmatia
»Matica ilirska et dalmatinska®

A

)

FLORA CROATICA

Sumptibus et auspiciis Academiae Scientiarum

et Artium Slavorum Meridionalium Zagrabiae

Tngrablae 169,

Apud Fr. Zupan (Albrecht et Fiedler) e o v
Zagreb ;

ANORGANISCHEN CHEMIE

5. Otto, Friedrich Julius
Ausfiibrliches Lebrbuch der
Anorganischen Chemie
In drei Abteilungen i '
Druck und Verlag
von Friedrich Vieweg und Sohn

Braunschweig

1863-1872,1456S.

BRAUNSCHWEIG, |
DRUCK UNDERLAG VON FRIEDRICH VIEWEG UND SORN. |
% 872

Knjige iz fizike, matematike, tehnike i mehanike /
Books on physics, mathematics, engineering and mechanics

x'cbrbua,‘

»

‘ %
MWty d

6. Poisson, Siméon-Denis " i i
Lebrbuch der Mechanik ;
Erster Theil it
Aus dem franzésischen iibersetzt g e
J. G. Cotta'schen Buchhandlung o
Stuttgart und Tiibingen ‘ s
1825,407S.

| @rutegart und Tibingen,
€0 ber 3 6 GotiafGen Budbansiung
1825
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7. Moénik, Franjo | Dra. Franje Mocnika
; - Pouka u cuni

Pouka u racunicu I mRaCU“'CU
za male gimazije e st
1. razdél I, razdsl

. . za prvi i drugi razred,
za prvi i drugi razred el
Cetrnaesto, popravljeno izdanje e |

bivi il radansta us b, vlke gimne ko), cada perorsdia
o s,

Prijevod s njemackog Ivan Cadi¢

Troskom ces. kr. naklade skolskih knjigah
kod Sv. Anne, i
Bet
1870, 280 str.

DIE PRINCIPIEN

MATHEMATISCHEN PHYSIK

8. Wand, Theodor

POTENTIALTHEORIE

Die Principien der mathematischen Physik e —

und die Potentialtheorie: nebst ibren vorziiglichsten o

THEODOR WAND,

Anwendungen im Grundriss dargestell
mit 8 in den Text abgedruckte Holzschnitten
Verlag von B. G. Teubner

Leipzig
1871, 184S.
-
PHYSIK
9. Mousson, Albert ‘ =
Die Physik auf Grundlage der Erfabrung frandlere o BloRE
Erster Band 5 ,,,_M,M, ]
Allgemeine und Molecular-Physik ‘ e
Mit 270 eingedruckten Fguren Gt

it 270 cogeiructin

Zweite umgearbeitete und vermehrte Auflage ‘
Druck und Verlag von Friedrich Schulthess
Ziirich e
1871,635S.
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10. Secci, Pietro Angelo
Die Sonne

tiber ihren Bau, ihre Strahlungen,

zu den iibrigen Himmelskérpern
Druck und Verlagvon

George Westermann
Braunschweig

1872,852S.

Die wichtigeren neuen Entdeckungen

ihre Stellung im Weltall und ihr Verhileniss

DIE

' soNNE

Izlozene preslike Skolskih izvjesc¢a

IzloZene preslike Skolskih izvjesca iz
1873. i 1874. izvor su manje poznatih de-
talja i podataka iz $kolskoga Zivota i orga-
nizacije nastave (nastavne teme, nastavni
plan, popis tema Skolskih zadaca) u vrije-
me $kolovanja Nikole Tesle.

Propisane teme $kolskih zadaca u Tesli-
nu 6. razredu Skolske godine 1871./1872.
prikazane su naslici 31 [8].

Sljedece skolske godine 1872./1873.
teme Skolskih zadaé¢a u Teslinu 7. razredu
prikazane su naslici 32 [8].

Exhibited copies of the school annual
reports

The exhibited copies of school reports
from 1873 and 1874 are a source of less-
er-known details and data about school life
and the organization of instruction (sub-
jects taught, curriculum, list of school as-
signment topics) during Nikola Tesla’s time
in school.

School assignment topics in Tesla’s 6th
grade for the 1871/1872 school year show
Figure 31 [8].

The following school year, in Tesla’s sev-
enth grade for the 1872/1873 school year,

the entire topics were covered in Figure 32

[8].
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—

U V1. razredu.

. Korist tiskanja knjiga.

. Vasarski dan u Karlovea.

. Odgovorite l&na sudruga od lénosti.

Debro je znati vide jezika.

Prednost gradskoga Zivota nad seoskim.

. Zasluge Hervatd za civilizaciju i susédne im narode u borbi protiv Mongoli.

. Naéela i poslédice Husove nauke.

. Koj stalid drzite za najbolji i rad 5ta?

Kakovih ima Zkola i &emu su?

. Govor u oé¢i znamenite i odluéne narodne bitke, ili na grobu koga znamenitoga narodnjaka,

= O D00 =1 T e WL

. Kako i &m cete sprovesti 3kolske praznike?

1. Korist tiskanja knjiga
1. The benefit of printing books

2. Vasarski dan u Karlovcu
2. A Fair Day in Karlovac

3. Odgovorite Iéna sudruga od lénosti

3. Dissuade the slothful companion of slothfiulness

4. Dobro je znati vie jezika
4. It’s good to know multiple languages

5. Prednost gradskoga Zivota nad seoskim

S. The advantage of city life over country life

6. Zasluge Hervata za civilizaciju i susédne im narode u borbi protiv Mongoli
6. The merits of the Croats for civilization and their neighboring peoples in the struggle against the Mongols

7. Nadelai poslédice Husove nauke
7. The principles and consequences of Hus's teachings

8. Koj stali§ drzite za najbolji i rad $ta?
8. Which class do you consider the best and why?

9. Kakovih ima $kola i ¢emu su?
9. What kinds of schools are there and what are they for?

10. Govor u o¢i znamenite i odlu¢ne narodne bitke, ili na grobu koga znamenitog narodnjaka
10. A speech at the scene of a famous and decisive national battle, or at the grave of a famous national figure

11. Kako i ¢im Cete sprovesti $kolske praznike?
11. How and with what will you spend your school holidays?

Slika 31. Teme $kolskih zadaca u Teslinu 6. razredu $kolske godine 1871./1872.
Figure 31. The subjects of Tesla’s school assignments in school year 1871/1872
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b) Fiir die Schiilerbibliothek, = . .

Durch Ankauf: Novi zavjet 5 knj.; Sulek, nage pravice; Vienac 187 —1872; Homn sanjer
kinra; Maaza Cpbaanja sa roa. 1871.; Galle, Katechismus der Telegraphic. Herr, Aunsstecken von krummen
Linien. Buch der Erfindungen 1872; Spamer, ill. Konv. Lexikon fir das Volk; Maébius, Litteraturge-
schichte; Alvensleben, Weltgeschichte; Balbi, aligemeine Erdbeschreibung.

Die 1871—1872 cingekommenen Beitrage der Schiller fior ihrve Bibliothek wurde grisstentheils fir den
Einband verwendet.

Durch Schenkung: Von der loblichen Redaktion des theatral. Blattes ,[1osopumre*: Hosopmure
3a roa. 1872.; Von den Karlstidter Biirgern und zwar: vom Herrn Johann B. Barako: Maaga Cphaauja 3a
roa. 1872.; Vom H.Dr. No votny: 84 Binde Pierers Univ.-Lexikon, 2. Auflage; vom Herrn Dr. Kugler;
3 Biinde Becquerel, populire Naturlebre, Jacquin Chemie, L. Fleckles Karlsbad; Von der serbischen Schulju-
gend der Rakovacer Oberrealschule: Jjeaa Jopama CyGoruha wismve 1II—VIL Von den Schiilern: Slosser und
Bloudek je 13 Stiick, von Schulz 8, von Alfred Kappuer 6, von Bach 5, von Novkovié 4, von Sikirica, Tr-
ninié und Sintié je 3, von M. Turkovid, Matosovié, Mrkié, Oreskovié, Andreussi und Maravié je 2 Stiick, von
Konig, Sturm, Lesar, Lumec, Knezevié, G. Prettner, L. Moméilovié, J. Popovié und L. Vezmar je 1 Buch,

Aus dieser Bibliothek wurde den Schidlern jeder Klusse wichentlich einmal zur hiuslichen Lekture Bacher
ausgelichen.

1. Kako valja tumaditi izreku: Svét ostaje na mladjih?
1. How should the saying ,,The world belongs to the young® be interpreted?

2. Korist gimnastike
2. The benefits of gymnastics

3. Prijateljstvo je neprocénjivo blago
3. Friendship is an invaluable treasure

4. O vaznosti Kupe, Korane i Mréznice
4. On the importance of the Kupa, Korana, and Mregnica rivers

5.Zdrav um u zdravu télu — dvé glavne poluge nasemu napredku

S. A healthy mind in a healthy body — the two main levers of our progress

6. Razsirenje muhamedanizma u Europi i neke négove zle poslédice u kulturnom pogledu
6. The spread of Islam in Europe and some of its harmful consequences from a cultural
standpoint

7.Znanjem se mo¢i prekrasno okoristiti
7. Knowledge can be wonderfully put ro use

8. O koristi Zeljeznica u obée, o koristi karlovacko-récke pruge napose
8. On the benefits of railways in general, and of the Karlovac—Rijeka line in particular

9. Zerno do zérna pogaca, kamen do kamena palaca
9. Grain by grain a loafis made, stone by stone a palace

10. Kojim dostojnimi misli i ¢ustvi treba da zaversite ovaj sedmi razred?

10. With what worthy thoughts and feelings should you conclude this seventh grade?

Tema ispitne radnje bila je: Prili¢an osvert po na$oj knjizevnosti ovoga véka.
The topic of the examination paper was: A considerable overview of our century’ literature.

Slika 32. Teme $kolskih zadaca u Teslinu 7. razredu $kolske godine 1872./1873.
Figure 32. The subjects of Tesla’s school assignments in school year 1872/1873
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ZAKLJUCAK

U Teslino vrijeme realke su priprema-
le u¢enike za studij tehnike. Zahvaljujuéi
odli¢noj opremljenosti $kolskih kabineta
nastavnim udilima i knjigama te radu po-
ticajnih profesora medu kojima se isti¢e
Martin Sekuli¢, Teslini su interesi usmje-
reni prema prirodoslovlju, posebice pre-
ma fizici. Dvije godine nakon mature Ni-
kola Tesla upisao se na Visoku tehnitku
skolu u Grazu, koju je pohadao kao sti-
pendist komande Vojne krajine, ali nika-
da nije dovrsio svoje formalno znanstveno
obrazovanje. Njegova svjedodzba ispita
zrelosti, koji je polozio u Velikoj realki u
Rakoveu, dokument je s kojim je krenuo
u svijet znanosti i najvisa potvrda 0 zavrse-
nom stupnju $kolovanja.

1Z7]JAVA O SUKOBU INTERESA

Ovaj rad u istom obliku nije objavljen ni-
ti ponuden za objavljivanje nekoj drugoj pe-
riodicnoj ili neperiodicnoj publikaciji. Autori
izjavljuju da nisu u sukobu interesa.

FINANCIRANJE

Autori za ovaj rad nisu primili nikakva fi-
nancijska sredstva.

CONCLUSION

In Tesla’s time, real schools prepared stu-
dents for a degree in engineering. Thanks to
the excellent equipment of the schools lab-
oratories with teaching aids and books, and
the work of inspiring teachers, among whom
Martin Sekuli¢ stands out, Tesla’s interests
were directed toward the natural sciences,
particularly physics. Two years after gradu-
ating, Nikola Tesla enrolled at the Graz In-
stitute of Technology, where he studied on a
scholarship from the Military Frontier Com-
mand, but he never completed his formal
scientific education. His certificate of matu-
rity, which he earned at the Velika realka in
Rakovac, was the document with which he
entered the world of science and the highest
credential for completing his schooling.
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