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IToBopoM obenexxaBama 160 ropuHa Of TpeHyTKa Kaja je
1853. roguHe OCHOBaHa IIpBa XeMHjcKa 1aboparopuja Ha 6eorpajickoM
Jlunejy, mnpereun [aHalIber YHUBep3uTera, 30upKa BelMKaHa
cpucke xemuje (Mysej xemuje), Xemmjcku ¢axynrer y beorpany u
CpIIcKO XeMUjcKO PYIITBO OpraHmayjy usnoxoy y lanepuju Hayke u
texHuke CAHY.

Kaksa je 6uma maboparopujcka ompema U Koje XeMMKauje
cy ymorpeb/paBaHe y xeMmjckoj maboparopuju y Cpouju 19. Beka?
Yume cy ce 6aBuIM CpICKM XeMudapy 19. Beka u pBe nonosuHe 20.
Beka? OfroBopyu Ha oBa IMTama MoOry ce Hahm y Mysejy xeMuje Ha
XemujckoM dakynrery y beorpany. Mysej je ocHoan 2002. rofute u
Ieo je 3ajefHuIle HAYYHO-TEXHUYKMX My3eja Cpouje.

Wsnoxb6a J/labopamopuja senuxana — Hacnehe cpncke xemuje,
uMa 3a IWb Jia IIPUKaxe IodyeTke naboparopujckor pasa y Cpbuju
y BUAY IIOCTaBKe €KCIIOHATa KojuMa pacmonaxke Mysej xemnmje. To
Cy cadyBaHM WHCTPYMeHTHM, nmabopatopujckm mpubop u mocybe,
DOKYMeHTa-VHBEeHTapu JabopaTopujcke oOIpeMe U IPaKTUKyMIU,
xeMuKanuje. V3moxba ¥ KaTajor Koju je IIpary, HaMeWeHU Cy
IPBEHCTBEHO MIafiMa Kako OM ce OHM YIIO3HAIM Ca MCTOPUjOM
xemuje y Cpbuju u xemmjckom OGamrruHoM. HayuHomomynapHa u
MYITUAMCLIMIUIMHAPHA IIpefiaBalba KOoja TOKOM Tpajama U3IoxOe
Ip>Xe BPCHM IIpefaBadyy KOjuMa je XeMMja >KMBOTHO OIIpefie/berbe,
TONMPUMHOCK fla ce ToceTHonu OmonKe YIO3Hajy ca pafioM Y
XeMUjCKMM aboparopujama.

3axBa/THOCT  3a  peanmMsanyjy  M3noxbe  Ayryjemo
HaCTaBHUIVIMA, 3aII0CTIeHMMA U CTyIeHTUMa XeMIjcKor (aKynrera y
beorpany, kao 1 cBMM OCTanMM MOjeAMHIMMA KOjU Cy IIPENO3HaNIN
3Havyaj usnoxkb6e o Hacmeby cprcke Xemmje. 3axBasbyjeMo  ce
cionzopuma: Xemogapm A.Jl., Memponon epyna, Cpbujaeac,
Bemepunapcku 3ae00 Cybomuua, Superlab, Many Agrovet, Mon,
Analysis u 3a600y 3a yybeHuxe Koju Cy CBOjuUM ydeurheM IIOMOITIM Y
peanmusanuju Vamnoxo6e.

AyTopu snox6e

Jacmunxa Koponuja
Heop Mamujawesuh
Hanunya Cmojunxosuh
3opana Hophesuh

INTRODUCTION

In celebration of 160 years of the first chemical laboratory
opened in 1853, at the Belgrade Lyceum, the antecedent of today’s
University, the Outstanding Serbian Chemists’ Collection (the
Museum of Chemistry), the Belgrade Faculty of Chemistry, and the
Serbian Chemical Society host this exhibition at the Gallery of Science
and Technology SASA.

What was the laboratory equipment like, and what chemicals
were used in the 19th century Serbia? What experiments did Serbian
chemists conduct in the 19th and early 20th century? Answers to these
questions can be found at the Museum of Chemistry housed at the
Faculty of Chemistry in Belgrade. The Museum was inaugurated in
2002, as an integral part of the Association of the Serbian Museums of
Science and Technology.

The aim of this exhibition, Laboratory of the Outstanding -
the Heritage of Serbian Chemistry, is to highlight the beginnings of
laboratory work in Serbia and to show the artifacts that are part of the
Museum collection. The collection features instruments, lab equipment,
apparatus, chemicals, glassware, and original documents - inventories
oflab equipment and handbooks. The exhibition and the accompanying
catalogue are primarily intended for students of all ages to stimulate
their appreciation for the development of chemistry and its legacy
in Serbian science. During the exhibition, popular multidisciplinary
lectures will be hled by professional chemists, experts in their field,
and are intended to challenge one’s own scientific curiosity, and to
demonstrate what it is really like to work in a chemistry lab.

For supporting this exhibition, we are particularly grateful to
faculty, staftf and students of the Faculty of Chemistry in Belgrade, as
well as to all other individuals who have recognized the importance
and significance of promoting the heritage of Serbian chemistry. Our
special thanks go to our sponsors - Hemofarm A.D, Metropol group,
Srbijagas, The Veterinary Institute Subotica, Superlab, Many Agrovet,
Mol, Analysis, and the Bureau for textbooks - who helped to realize this
exhibition.

Authors of the Exhibition

Jasminka Korolija
Igor Matijasevi¢
Danica Stojiljkovié
Zorana Dordevié
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KPATAK ITPETTIEZN PA3BOJA XEMUJE Y CPBUJN

Apredaktu kojuma pacmonmaxe 36MpKa BelMKaHa CpICKe
xemuje (Mysej xemuje) Hacnehenn cy on Juueja, Benuke mikome u
YuuBepsuteta. UyBajy ce y Mysejy xemuje Ha XeMUjcKoM Gakynrery
y beorpany.

1839. Ha JIunejy je yBeneH npeaMeT (pusuKa, y OKBUPY KOjeT ce yuna
u xemuja. OcHuBame 1 onpeMarbe GU3NIKOT KaOUHeTa OTBOPUIIO je
IyT Ka OCHUBamwY U 6yayhe xemujcke maboparopuije.

1853. Xemuja je yBemeHa y HacTaBHM IUTaH Jluiieja kao mocebaH
IIpefMeT, IITO je OMO pasJior 3a OCHMUBakbe XeMujcKe Taboparopuje.

AJIEKCAHIJAP KAPALOPBLEBIR
KIbA3 CPBCKM
ca coenacujem Cosjema onpedjenunu cmMo u onpedjemwyjemo
YCTPOJEHUJE
Kb AJKECKO-CPBCKOI' JIMLEJA
ITTABA IX
YuebHa u nomohna cpedcmea.
S. 47. ITpu Jluyejy nanasece crvedyjyha Hayuna cpedcmea:
1., Bubnuomexa, 2.,Qucuuecku xabumnem, 3., Xumuuecka
Jlabopamopuja, 4., Munepanoeuuecku, bomanuuecku u 30onoeunecxu
kabunem, 5., Texnonoeuuecku, u Coupxa mawuna u modena 3a
npaxmuuecxy Mamemamuxy.
Y Beozpady
15. Cenmemspuja 1853.

1857. OcHoBaHa je mabopatopuja, Koja je OCMM 3a HacCTaBy XeMije
CTyXWITa ¥ 3a obap/bame aHalIMsa pyAa, MMUHepaaa ¥ JIaXKHOT
HoBlla. TokoM ozxpebeHor BpeMeHCKOr mepuopa mabopaTopujy je
KOPUCTHO U Ap>KaBHU XeMudap, ¢ 0631poM Ha TO JIa je TeK TOYeTKOM
ocampieceTux roavHa 19. Beka wusrpabena srpaja 3a [Ip>kaBHy
XeMMjCKy 1abopatopu;jy.

1863. JIn1ej je nmpepacrao y Benuky mxony u us mane srpage Konaxa
Kiberume Jbybuiie npecebeH je y Kaneran MumnHo spame. Karenpa za
xeMujy Bemnke mxone mobuna je kabuHert, mpocTpaHy maboparopujy
Y CTTYIIAOHMUITY.
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A BRIEF OVERVIEW OF SERBIAN CHEMISTRY

The artifacts in the Great Serbian Chemists’ Collection
(Museum of Chemistry) were inherited from the Lyceum, the Great
School, and the University. They are housed in the Museum of
Chemistry at the Faculty of Chemistry, Belgrade.

1839, the Lyceum introduces physics as a course of study which
also included the study of chemistry. Instituting and organizing
a physics laboratory paves the way for a subsequent opening of a
chemistry laboratory.

1853, the Lyceum adds Chemistry as a course of study to its curriculum
and institutes the first chemistry laboratory.

AJIEKCAHJIAP KAPAGOPBEBI'R
KHbA3 CPBCKI
ca coenacujem Cosjema onpedjenunu cmo u onpedjemwyjemo
YCTPOJEHUJE
Kb AKECKO-CPBCKOI JIMIEJA
ITIABA IX
Yuebna u nomohna cpedcmea.
S. 47. ITpu Jluyejy nanasece crvedyjyha Hayuna cpedcmea:
1., Bubnuomexa, 2.,Pucuuecku xabumnem, 3., Xumuuecka
Jlabopamopuja, 4., Munepanozuuecku, bomanuuecku u 3oonoeutecku
kabunem, 5., Texnonozuuecku, u Coupxa mawiuna u modena 3a
npaxmuuecky Mamemamuxy.
Y Beoepady

15. Cenmemspuja 1853.

1857, the chemistry laboratory is used for teaching purposes as well
as for conducting chemical analyses of ores, minerals, and counterfeit
money. For a number of successive years the lab is also used by the
State chemist. In the early 80’s of the 19th century the State chemistry
laboratory building is completed.

1863, the Lyceum is instituted as the Great School and moves from
Princess Ljubicas Residence to a small annex building of Captain
Misa’s Edifice. The Chemistry Department has at its disposal a study
room, a large laboratory and a lecture hall.




1894-1899. JTa6oparopuja je 611a 3aTBOpeHa, IpefaBaba Cy Ap>KaHa
6e3 exIepyMeHaTa, a XeMIKaluje, KIbJUIe U ollpeMa HICY HabaB/baHIL.
Haxon oBor mepuopa, 3a npodecopa xemuje usabpas je np Mapko
Jlexo, KOju je yHampenuo paj xeMujcke naboparopuje.

1901. EnextpuyHa cTpyja je yBemeHa y Benmky mikomy u y cBe
npocropuje Katenpe 3a xemujy.

1905. Benuxa mkona je mpepacia y YHUBEP3UTET, y OKBUPY Kojer je
Karezipa 3a xeMujy HacTaBuM/Ia Ca PajioM.

1908. CaunseH je mnaH HOBe 3Tpajie XeMMUjCKOT MHCTUTYTA, IO YITIERY
Ha JIBa HajcaBpIlIeHNja HeMadyKa MHCTUTYTA, Y bepmuny u y JaHiury.
Usrpagwy VHcTuTyTa cnpeunnu cy bankancku parosu u Ilpsu
cetcku pat. CTyauje xemuje YnHMIe Cy fleo HacTaBe Pumozodckor
(axynTeTa Ha YHUBEP3UTETY.

1922. Ha mecty Mane 3rpaje xemmjcke naboparopuje carpaben je
XeMujcku MHCTUTYT. VIHCTUTYT ce cacTojao of caylaoHuiie ca 240
MecTa, TPM CTyfleHTCKe naboparopuje ca mo 24 pajHa MecTa, ABa
KabuHera 3a mpodecope, ABa KaOMHeTa 3a aCUCTEHTe, OMOMMOTeKe
M HEKONNMKO IPOCTOpMja 3a IocebHe HaMeHe. MopepHa ompema
YITIaBHOM je BoOujeHa off paTHUX peraparyja.

N3melhypBa para. OcuuBamwem HoBux dakynrera (Ilo/monpuspesu,

Memuuunacky, Texnonomky, ®apmaneyrcku u BerepumHapckn
(axynTeT) HacTaBa XeMuje IPOIIMpPEHa je U Ha Te GaKynTeTe.

1947. M3 ®dunosodckor ¢akyrrera uspsojuo ce Ilpupopnno-
MaTeMaTn4Ky GaKyITeT, y 4ujeM je cactaBy 6o XeMujcKy MHCTUTYT.

1971. IlpuponHo-MaTeMaTUyuKy (akyaTeT peopraHU30BaH je y meT
OficeKa Off KOjuX je jeman 61o Ofecek 3a xeMujcke 1 pU3NIKOXEMUjCKe
HayKe ca Ba MHCTUTYTa, XeMMjCKUM MHCTUTYTOM U VIHCTUTYTOM 3a
dusNIKy XeMIUjy.

1989. 3amoueno je
MaTeMaTN4Kor (aKynrera.

OCaMOCTa/bMBalkbe  OICEKa HPI/IPOHHO-

1990. Opcex 3a xeMujy HacTaBMO je ja pafyu Kao XeMujcku akynrer.

1894-1899, the chemistry lab is closed, instructions are held without
conducting experiments, purchase of chemicals, books and equipment
is discontinued. Following this period, Marko Leko, PhD holds
professorship and promotes the activity of the laboratory.

1901, the Great School, and the Chemistry Department gets electricity.

1905, the University evolves from the Great School and the Chemistry
Department continues its work.

1908, architectural plans for a new Chemical Institute building are
designed in the tradition of the two finest German institutes: Berlin
and Dancing. The construction of the Institute is hindered by the
Balkan Wars and World War I. Chemistry education is part of the
Faculty of Philosophy.

1922, a new Chemical Institute is built as an expansion of the small pre-
existing annex building of the old chemical laboratory. The Institute
has a 240-seat lecture hall, three student labs with 24 work stations
each, two study rooms for professors, two study rooms for teaching
assistants, a library, and a few rooms for specific purposes. The modern
equipment is obtained mainly from war reparations.

Between the two World Wars, new Faculties are instituted such as
Medical, Pharmaceutical, Chemical Engineering, Veterinary Medicine,
Agriculture, and chemistry is taught there too.

1947, the Department of Science and Mathematics at the Faculty of
Philosophy becomes the Faculty of Science and Mathematics, and
Chemical Institute its component part.

1971, the Faculty of Science and Mathematics reorganizes into five
departments, one of which is the Department of Chemistry and
Physical Chemistry with two institutes, the Chemistry Institute and
the Institute for Physical Chemistry.

1989, Departments of the Faculty of Science and Mathematics
gain autonomy.

1990, the Chemistry Department continues its work as the
Faculty of Chemistry.
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KAKO JE HACTAJIA
XEMUJCKA TIABOPATOPUJA Y CPBUJ

CHexxaHa bojosuh

Kpajem 18. 1 moyeTkoM 19. Beka OCTaB/beHN CY TeMebU 32
pasBoj xemujcke Hayke. CpenuHoM 19. Beka y EBponnu je xemmjcka
HayKa 6M/Ia 3HayajHO pasBMjeHa, IMOCEOHO y 06/TacTy aHaIUTUIKMX
MeTofa KojuMa je 6mmo Moryhe MCIUTUBATY Hajpas3nMIUTHja IPUPOSHA
6oraTcTBa M MHAYCTpPUjCKe NMpou3Bofe. Bemnka ymarama y xeMmjcky
HayKy Y €BPOIICKMM 3eM/baMa TOT BpPEMEHA JOBENA Cy U [0 HIXOBOT
MHIYCTPUjCKOT HampeTka. Hema cyMmibe ma cy HajydeHUju bymu y
Cp6uju, okymbenn oko JInteja, npse suiie mkone y Cpbuju, ronuse
1853. mpemosHam BaXHOCT yBolhema HacTaBe Xemuje Ha Jlumejy. ¥V
TO Ce BpeMe XeMMjCKO 3Haibe NPBEHCTBEHO 3aCHMBAJIO Ha BIIafjaiby
HpaKTUYHVM BeIITYHaMa 3a 4lfje je CTUIambe O1/Ia ToTpebHa XeMMjcKa
nabopaTopuja kao moce6Ho ypebhen u onpemsbeH mpoctop 3a paj. 3ato
je pasyM/pMBO LITO je yBoDeme XeMuje Kao IpefMeTa MCTOBPEMEHO
3Ha4MIO ¥ GopMupame nabopatopuje. Ysobemwe mpegmera ,,Xnumnja
u TexHomormja“ m ocHmBame ,Xummdecke Jlaboparopuje“ 6uI0
je perymMcaHo HOBUM 3aKOHOM o mpeypebemy Jlureja HasBaHUM
Yempojenuje Kwasncecko-Cpockoe /Tuyeja s 1853. rogure. 3a mpBor
npodecopa xemuje Ha JIuiejy mocTas/beH je 26-roguiumy Muxanio
Pamxosuh (1827-1872) xemu4ap, TeXHONOT U PYFAPCKU MHXXEHeP.
JIunej je 6uo cmemiten y Konaky kmwerume /bybune. Jlabopatopuja ce
Hajlasuia y MpuseMby, a JB€ IPOCTOPHUje Y IOAPYMY CIYXXUJIE Cy 3a
CMeIIITaj allapaTa ¥ XeMUKauja. ,, YCTpojeHmjeM ¢y 6mma npensubena
M HOBYaHA CPEACTBA 3a XeMUjCKy /maboparopujy, unMe je omoryheH
MOYeTaK HEHOT ompeMama. OmpeMa U ,XeMW4He peareHuuje”
HabaB/baHN Cy Off HO3HaTuX HpomsBobhaua m Tpropama us Ilpara
u beua. 3axBamyjyhm Bemukoj mpemanoctu Muxawuna Pamkosuha
Ipy OIpeMamy IIpBe XeMMjcke Taboparopuje, CTBOPEHU Cy YCIOBU
3a MOJIepHy HAcTaBy XeMHje amy U 3a M3pajy OpOjHMX aHamM3a
norpe6Hux ap>xasu. Kao jennna xemujcka maboparopujay Cp6uju ona
je cIy>Kua 1 3a UCIATUBArbe Py/ia, TAKHOT HOBLA U CBETa OHOT'a LITO
je saxTeBano xemujcky aHanusy. Kapga je Jlunej npepacrao y Benuky
mkony 1863. ropuue, npecebeH je y Kanmeran-Mummnuo 3pame. Y
3a7mbeM Jely 3flamba CasMfaHa je jemHocmparHa srpafa sa Karempy
XeMMje Y K0joj Cy ce Halasunu naboparopuja M XeMUjCKU KaOMHeT.
Jlabopatopuja je 6mta mpocTpaHa, IWTO je oMoryhaBao mweHo 60/be 1
6oraruje ypeheme. Xemuja y Cpbuju fobusa je Ipuanky ga HacTaBU
CBOj pasBo;j.
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HOW WAS THE FIRST CHEMISTRY LABORATORY
IN SERBIA INSTITUTED?

Snezana Bojovi¢

At the end of the 18th and the beginning of the 19th century
foundations were laid for further development of chemical science. In
the mid 19th century, chemical science made great progress in Europe,
particularly in the domain of analytical methods which were applied
to analyses of natural resources and industrial products. In those days,
large investments into chemical and molecular sciences boosted the
industrial development of European countries. No doubt that the
most prominent Serbian scholars at the Lyceum (the first Higher
School in Serbia), recognized the importance of introducing chemistry
instruction in 1853. At the time, knowledge of chemistry was primarily
based on practical applications which entailed having a chemistry lab
as a specifically designated and fully equipped work space. It goes
without saying, that instruction in chemistry required an equipped
laboratory. Instituting “Chemistry and Technology” as a subject matter
and organizing the “Chemistry Laboratory” at the Lyceum was enacted
by a new law of the Lyceum Reorganization in 1853. The first chemistry
professor at the Lyceum was a 26-year old Mihailo Raskovi¢ (1827-
1872), a chemist and a chemical and mining engineer. Initially, the
Lyceum was housed in Princess Ljubica’s Residence. The chemistry lab
was on the ground-floor and two rooms in the basement were used
for storing chemicals and the lab equipment. “The Reorganization”
meant providing funds to equip the lab, and therefore, the necessary
equipment and “chemical reagents” were purchased from the most
prominent manufacturers in Prague and Vienna. A great devotion of
Mihailo Raskovi¢ led to well-equipped chemistry laboratory, not only
for contemporary educational purposes but also for various analytical
work needed by the Serbian State. Being the only laboratory in Serbia in
those days, it was used for ore and mineral analyses, counterfeit money,
and everything else the government deemed necessary. In 1863, The
Lyceum was instituted as The Great School (“Velika $kola”) and was
moved to Captain Misas Edifice. The Department of Chemistry was
housed in a one-story annex building which had a chemistry lab, a
study room and a lecture hall. The lab was fairly large and it was well
equipped. Hence, chemistry education and scientific research in Serbia
had the basis for further development.




HAYK BAIITNHE

Munan ITonmaguh

Cpbuja je cBor mpBOTr My3sejcKor pagHuka, Owmma
Huxonuha, 6ubmuorekapa u yyBapa Myseja, gobmna 1853. romuse.
Hcre ropuHe, Ha TamammeM JInnejy us xojer he Hacrarum Bemmxa
IIKOJIa @ TOTOM U YHuBepsuret y beorpany, bopMupanu cy kabunetn
npupopHKX (jecTacTBeHNX) Hayka. [la i je To cny4ajHocT? Vinm je To,
Tla ceé M3PasyMO CaBPEMEHMM je3VKOM, cTpaTeruja? ¥ IeBeTHaeCTOM
BEeKy ped cmpamezuja 61a je MICK/bYINBO BOjHMYKM TepMUH. Jmak,
TaJja ce 3HaJIO — KaKo je To objaBuna Cprcka sacmasa, feuemMbpa 1895.
roguHe — ja: ,PempeseHTanuja jemHe ip>kaBe M Hapoja MMa CBOje
HaulHe, ¥ TV Ce Ha4MHM He MOTy 6e3 IITeTe UTHOPWCATH. JeflaH Of
TUX Ha4MHa jeCcy My3€jy 110 CBMMa CTPyKaMa HaydHMM Y IIPBOM PeRY,
ako Beh Hema u ipyrux.“ 3HaMO /M TO M JaHAC, Y HallleM, MOIJIO 61 ce
pehu, ,,mo6y cTparernja“?

HapaBHo fia ,penpeseHTalja jefHe Ap>KaBe HUje MpUMapHU
IWb HYM HayYHMX MNCTPaXMBama, HU IIpolleca OallTuIbema.

YnmeHnIa ja Cy HayKa 1 6aliTiHa Ipero3HaBaHe Kao IPBOpa3peqHu
MHCTPYMeHT (,ako Beh HeMa u Apyrux) mpkaBHe pelpeseHTaluje

yKasyje Ha 3Ha4aj KOju IIpeBasuiasy IbUXOBE IPUMapHE LMJbEBE.
W 3amcra, 6amTMHa M HayKa CBOj IIYHUM KallallUTeT OCTBApYjy TeK
monpuHocehy 3ajemHUIIN Y KOjoj IIOCTOje U Y KOjoj OIICTajy.

Kaksa je Besa nsmeby mojmopa Hayke u 6amrtune? Y caMoM
HojMy OallTVHe, Ka0 OHOMe LITO O3HauaBa pasHOPOMHE cajpikaje,
¢dopMe M MCKyCcTBa KOja IIpeTpajaBajy BpeMe, Hala3M ce CBOjCTBO
HAy4HOCMU, OTHOCHO CBOjCTBO CTH1aIba, IIPEHOIIEa i TIPOBEpaBama
3Hamwa. bamryHa je, ga mapadpasupamo jegan ctux T. C. Emmora,
BpeMe IIPOIIUIO Y BpeMeHY cafjaliibeM. To Huje 6aicaMoBaHM IpeaMeT
U3JIOKEH IIOJ CTaK/JIeHMM 3BOHOM Beh ,)kmBa cTapmHa® c KojoM
KOMYHMIMpaMo. ballTuHy MOXX/Jja Huje YBEK JIaKO IpENO3HaTH, aln
IbeH IJIaC He IpecTaje fa HaMm ce obpaha. To je mpe cBera oHaj rmac
Koju je AHzpe Maprmo HasBao ,IJTacOM TUIIMHE', T7IaC KOju OTBapa
Bpara uameby mpouutocty, cagaumoctu u 6ygyhuoctu. Otrapajyhn
Ta Bpara, OallTMHA pasBejaBa pasinKy uaMeby OBUX BpeMeHCKMX
IVICTUHKIIVja, pasauKy 32 KOjy je, IOICeTUMO ce, AjHILTajH TBPAUO fia
HMje HUIITa IPYTO JI0 , TBPAOITIaBa MIy3uja‘

Teppornasa je miysuja u TO Ja Ce y CaBPEMEHOM [PYIITBY
Be3a usMeby Hayke u 6GamTyHe Moxe ,06e3 IITeTe UTHOPUCATHU'; TO
jecT, unysuja je fa je mpemMet OalITHHe MIPOLUIOCT, a IIpeAMeT HayKe
6ynyhnoct. (OTyna MHore cTpaTeryuje Haluer fo6a 1 Haller APyLITBa

LESSON ON HERITAGE
Milan Popadi¢

In 1853, Serbia had its first museum worker, a librarian and
a museum keeper all in one man - Filip Nikoli¢, That very year at the
Lyceum, which later became The Great School and hence University of
Belgrade, doors to cabinets of natural sciences were opened. Was that
a coincidence? Or, was it, to use contemporary language, a strategy?
In the 19th century, the word strategy was exclusively a military term.
However, even then it was known - as published in The Serbian Flag,
December 1895, - that “Representation of a country and its people has
its own way, and those ways cannot be ignored without consequences.
One of those ways is to have numerous museums for all sciences, if
others are lacking” Are we aware of this today, in our, so called, “time
of strategies?”

Naturally, “representation of a country” is not the primary
goal of scientific research, nor processes of heritage. But the sole fact
that science and heritage are recognized as prime instruments (“if
others are lacking”) in state representation, reveals its very significance
which surpasses primary goals. In actuality, heritage and science
realize their full potential only when they contribute to the community
in which they exist and survive.

What is the relationship between science and heritage? At a
closer look, we see that heritage embodies various contents, forms, and
experiences that transcend time; furthermore, it is inherently scientific
because it integrates acquisition, transmission and verification of
knowledge. Heritage is, to paraphrase one of T.S. Eliot’s verses, time
past contained in time present. It is not an embalmed object displayed
in a glass case, but an “ancient alive” which we communicate with.
Heritage may not always be easily perceived, but its voices never
cease to speak to us. It is, first and foremost, these voices that Andre
Malraux calls “the voices of silence”, voices which open doors of
the past, present and future. By opening those very doors, heritage
reveals the time distinction that Einstein so wittily calls “a stubbornly
persistent illusion”

Yet another stubborn illusion is to believe that a contemporary
society can ignore both science and heritage “without consequences,”
or better say, an illusion that heritage refers only to the past and
science only to the future. (That is exactly why so many strategies of
our society in this day and age seem just that - illusory.) Science needs
to be inherited as heritage needs to be constantly nurtured. If not, a
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U3IJIefajy YIIpaBo Tako — maysopHo.) Hayky je morpe6no 6amtuanTy,
Kao IITO je ¥ 6alITMHY HOTPe6HO HayyaBaTu. Y CYIIPOTHOM, IPYIITBO
je ocybeHO Ha myTame y CONCTBEHUM WIy3MjaMa. ATV HIje ped caMo
O OCHMBaIby PENPe3eHTAaTMBHUX MHCTUTYIMja KOje TI0BE3Yjy HayKy 1
6alITMHY Kao IITO Cy My3eju HayKe, HAYYHM apXuBM U OMOIMOTEKe.
Peu je o TemerbHOM pasymeBamy Bese usMeby Hayke m Gamtuwe,
0 pasyMeBamy HapOUMTOr Hayka 6awmure. Kako Taj Hayk rmacm?
Penumo oBako: HEITO IpeTpajaBa BpeMe 3aTO IITO je TPajHu M3BOP
JBY[ICKOT CasHama. T¥Me IITO GAIITMHYU HAyKy M HaydaBa OalITHHY
APYLITBO He pa3aBaja Beh 06jequbyje OHO LITO je 61TI0, OHO LITO jecTe
¥ OHO mmTO he 6uTn.

ITPOJEKTOBAIBE ITPBUX
XEMUNJCKHMX IABOPATOPUJA

ITarnia Crojupkosuh
3opana Hopbesnh

[IpBM apXUTEKTOHCKM IIPOjeKaT XeMUjcKux aaboparopuja y
Beorpapy, a o ysopy Ha 6ep/IMHCKe MHCTUTYTe, MHMIMpanu cy CuMa
1 MmnuBoje Jlosanunh 1910. ropyune. PaTHe rofyuHe Koje cy ycnennne
oHemoryhme cy ussobemwe oBor ambuimosHor npojekra. Tex 1922.
rofMHe, Kao Haforpajfma Kaneran-MulmHOr sfgama Ha MeCTy Tfe
je paHuje 610 cMelITeH MOMONHU mpu3eMHI 0bjeKaT y KOMe ce JO
Taja peajnsoBaja HacraBa xemuje, carpaben je Xemucku 3a600 3a
motpebe HAay4yHNMX MCTPaXMBama U peanusalyje HacTaBe XeMije
Ha YHusepsutery. IIpojekar 3aBopa ypabeH je y mcToM cTmickoMm
IyXy, Kao MHTerpanHu jeo mocrojohe 3mama. Vako je Tama srpana
mo6uia KOHa4aH BOyMeH y BUJIY 3aTBOPEHOT 6/I0Ka Ca YHY TPallIbyM
ABOPUIITEM, HOBO Kpmio Xemuckoz 3aeé00a je IPOjeKTOBAaHO Kao
GbYHKIMOHA/IHO He3aBUCHa Lie/IMHA Ca 3aCeOHIM y/Ia30M U3 JBOPUILTA.
CauyBaHM IUTaHOBM IPMKa3yjy fia je 3aBOJ 61O IPOjeKTOBAH Ha TPK
HMBOA Ca YKYIIHOM IIOBPLIMHOM pafHMX HpocTopuja of 860 m?,
meby kojuma cy 6une Tpu maboparopuje — coba 3a cyngpame (40m?)
Ha IIPBOM 1 [iBa abopamopujyma (59 m*u 35 m?) Ha APyrom cIpary,
Kao U [Be CIyLIaOHMIe — Mata Ha IpBoM (51 m?) u Beha (177 m?) Ha
APYTOM CIIpaTy.
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society is condemned to meander in its own illusions. But, it is not only
the question of instituting representative institutions such as science
museums, archives, and libraries in order to unify science and heritage.
The question is to fully comprehend the connection between science
and heritage and to grasp the lesson on heritage. So, what is the lesson?
Let’s put it this way: something transcends time because it is the eternal
source of human knowledge. By inheriting science and by permanently
nurturing heritage, society does not separate, but it unifies that which
was, is and will be.

ARCHITECTURAL DESIGN

OF FIRST CHEMISTRY LABORATORIES
Danica Stojiljkovi¢

Zorana Dordevié¢

The first architectural designs of chemistry laboratories in
Belgrade, modeled after contemporary Berlin institutes, were initiated
in 1910, by Sima and Milivoje Lozani¢. Unfortunately, the following
war years prevented realization of this ambitious project which was
supposed to be built and organized in the tradition of the contemporary
chemical institutes in Germany. Finally in 1922, the Chemical Institute
was built as an expansion of a pre-existing annex of Captain Misa’s
Edifice, and it was constructed atop the one-floor courtyard structure
which had already housed the Department of Chemistry at the
University. The Institute project was made in the same style, as an
integral part of the existing building. Although the building got its
final volume of an enclosed block with the inner courtyard, new wing
of the Chemical Institute was designed as a functionally independent
unit with a separate entrance from the garden. The preserved floor
plans illustrate that the Institute was initially designed as a three-level
structure, 860 square meters of a study room, including three labs —
the sulfate chamber (40 sq. m) on the first floor, and two laboratories
(59 and 35 sq. m) on the second floor, as well as two lecture halls, one
smaller (51 sq. m) on the first floor, and the other one, larger (177 sq. m)
on the second floor.




Cruka 01. OcHoBa fpyror cupara Xemuckoz 3a600a HagorpaheHor
1922. ropgnne y okBupy Kaneran-MummHor 3aama.

lustration 01. Floor plan of the 2nd floor of the Chemical Institute, an
expansion to Captain Misa’s Edifice in 1922.

Crmuka 02. ITpecex Xemujckor MHCTUTYyTa npeyseT u3 Der Neubau
des ersten chemischen Instituts des Universitat Berlin (1901, Fischer &
Guth), Ha ocHOBY koje cy 1910. roguxe Cuma u Mumsoje Jlozanuh
ypaauIm IpojeKar 3a IpBy 6eorpajcKy XeMujcKy 1aboparopujy.

Ilustration 02. Cross-section of the Chemical Institute taken from the
Der Neubau des ersten chemischen Instituts des Universitat Berlin (1901,
Fischer & Guth), based on which Sima and Milivoje Lozani¢ completed
the project of the first chemistry laboratory in Belgrade in 1910.




Hucmpymenmu...

Instruments...

MHcTpyMeHT (nmart. instrumentum) jecTe cripaBa, Halpapa, MoMohHO
cpencTBo. YIoTpeb/baBajy ce y HayIHUM ¥ TEXHIIKUM MCTPaKVBabUMA.
Y xemmjckuMm mabopaTopujaMa yrmoTpeObaBa ce BEMMKM OpOj
MHCTpyMeHara TmoMohy Xojux ce oppebyjy ¢msmuka cBojcTBa
CYIICTaHIIM, Ha IPMMeEP Maca, TeMIepaTypa TOIUbEeHa, TeMIlepaTypa
K/by4yarba, TyCTMHA, TeMIlepaTypa Ia/bekba, ONTUYKA aKTUBHOCT,
60ja utn. Ha V3nox6u je mpukasaHo 12 MHCTpyMeHata ¢ Kpaja 19. u
noyerka 20. Beka.

Instrument (derived from Lat. instrumentum) is a measuring device
for determining the present value of a quantity under observation.
Instruments are utilized in scientific and technical R&D and they also
have many common uses. Chemistry laboratories use a great number
of various instruments for determination of physical properties or
composition of materials, e.g. for measuring mass, melting point,
boiling point density, flash point, optical rotation, color. Twelve
instruments in several groups, from the second half of the 19th and the
first half of the 20th century are displayed in this Exhibition.
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BYH3EH-KMPXO®OB CITEKTPOCKOII
Paspo6me: mocnenta fetennja 19.

u moyeTtak 20. BeKa

Cepujcka nponssopma (R. Fuess Steglitz, Hemauka)

Crextpockon npema byuseny u Knupxody cryxu 3a KBamuratuBHy
aHA/M3y XEMMjCKUX e/leMeHaTa Ha OCHOBY aHajM3e eMMUTOBAHOT
€lIeKTPOMArHETHOT 3paderba IPWUINKOM 3arpeBarma jefNiberba THUX
enemenara. OCHOBHIU JI€/IOBU KOHCTPYKLIMje IIpuMepKa 13 36Mpke jecy
TPU LieBU KOje Cafipyke COYMBa I [P1U3Ma KOja pas/iake MOIUXPOMATCKO
3pademe. IIpusMa je cMellTeHa y MeTaTHY LWIVHAPUYIHY AVCK KOjU
je HMOCTaB/beH Ha MeTalnHM TPOHOXall. Ha Kpajy T3B. KOMMMaTOpCKe
LieBM HaJIasy ce yIa3HU Ipope3 (gBe MeTa/lHe IUIOYNIIe TIOCTaB/beHe
BeoMa OnM3y jemHa LPYroj) Kpo3 KOjy ylasy eMUTOBAHO 3paderse.
EMucuja 3padema IOCTIDKE Ce VHOLIEHEM Y30pKa jelumera y
IUTaMeH IUTaMeHNKa. IToMMXpoMarcko 3pademe ce IPY HPOMACKY
Kpo3 IIpM3MY paslake IO TaJaCHUM AYXXMHaMa, ¥ HPEKO COYMBa
y KaMepHOj LieBM Honmasy f[o mocMarpada. OppebmBame TamacHyx
IyX/Ha KapaKTepUCTUYHUX JMHMUja eMUTOBAHOT 3paderba IOCTIDKE
ce 3axBampyjyhu tpehoj nesu koja cagpxu ckamy. Vicopen tpehe
LieBJ [IOCTaB/ba Ce CHja/lNlia; CBET/IOCT eMUTOBAHA Off CHjaInLie Taja
Ha TpusMy u 61Ba pedieKTOBaHa y KaMepHy LieB, ITo oMmoryhasa
HocMaTpady fa BUAM CKaly U JMHMje CIEeKTpa Ha 1Ooj. 3adern
CIIeKTpajlHe aHalu3e Be3aHU Cy 3a ByHseHa (Bunsen) um Kupxoda
(Kirchhoff ) y Bpemeny okxo 1860. roguse.

BUNSEN-KIRCHHOFF SPECTROSCOPE
Period: The last decade of the 19th and the beginning
of the 20th century

Mass production (R. Fuess Steglitz, Germany)

Bunsen-Kirchhoft Spectroscope is used for qualitative elemental
analysis by utilizing electromagnetic emission radiation when
compounds are subject to heating. The Museum piece consists of three
tubes with lenses and a prism which disperses polychromatic radiation.
The prism is situated inside a metal canatop of a metal tripod. At the
end of the collimator (tube) there is an inlet slit (two adjacent plates)
for emitted radiation. The radiation emission is achieved when a
compound is placed inside a burner flame. Polychromatic radiation is
dispersed into individual wavelengths after going through the prism
which can be viewed through the camera tube. The third tube contains
a wavelength scale which enables identifying the characteristic band
wavelengths. A light bulb is placed next to the third tube; emitted light
hits the prism and is reflected to the camera tube enabling both the
wavelength scale and spectral lines to be visible at the same time. The
founders of spectral analysis were Bunsen and Kirchhoff, circa 1860.




TEJTECKOII

Paspo6me: n3meby mBa cBercka para
Cepujcka Ipon3BoAba

(Spindler & Hoyer, Hemauxka)

Tenmeckon je MHCTpyMeHT Koju yBehaBa mpemMeT NOCMaTpama.
Cry>xu 3a mocMarparme KpJCTana CYICTaHIM. Y clydajeBMMa Kajja
Cy KpucTam GopMMpaHy Off MOJIEKy/la ONTUYKY aKTUBHMX M30Mepa,
MHCTPYMEHT CITY>KM 3a pasiMKOBambe M 3a MEXaHNMYKO OfjBajame
oBuX Kpucrana. Terneckon 13 36MpKe cacToju ce U3 CHCTeMa COYNBa,
ob6jekTuBa M OKy/apa, KOju Cy cMelnTeHn y IeB. LleB je moBesaHa ca
KOHTPATeroM IIPeKo MOJTyTe, IITO oMoryhaBa MocTuU3ame pasImIuTIX
monoxaja ob6jexTyBa. OBaj MHCTPYMEHT KOPUCTWUIA je HOHETABHO
npocgecopka Xemujckor daxynrera [oppana Byuxosuh (1953-2013)
3a IOCMaTpame KpMUCTala HajBUIIe KOMIUIEKCHMX COMM, Koje Cy
OHa VM FEHM CapafHUIM CUHTeTUCAIN. Telleckom morude U3 paTHe
pemnapanuje mocie IIpsor ceerckor para. (Peu Temeckon ogabpana je
Kao mpeBoj Hemauke peun Ablesefernrohr. Y nurepaTypu Ha €HITIECKOM
jesKy MHCTPYMEHT ce HasuBa crystal microscope. IlpencraBbeHn
MHCTPYMEHT KoJlere Ha XeMMjcKoM (haKyATeTy Ha3UBajy TYIIOM.)

CRYSTAL MICROSCOPE
Period: Between the World Wars
Mass production

(Spindler & Hoyer, Germany)

Crystal microscope magnifies objects viewed. It was used for
observation of crystals. It can be also used to distinguish and
mechanically separate crystals formed from optically active molecules.
The Museum crystal microscope consists of a number of lenses,
objective and ocular, situated in a metal tube. The tube is connected
to a counterweight through a lever, enabling various positions of
the objective. This particular instrument was in everyday use until
recently by the late Faculty of Chemistry Professor Gordana Vuckovi¢
(1953-2013), mostly for observation of complex salts synthesized by
her and her associates. The crystal microscope was received as a part
of the WW1 reparation.
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ITIOTTAPUMETAP

Paspo6me: mBagecere rogune 20. Beka
Cepujcka IpousBofAmba

(Franz Schmidt & Haensch, Hemauka)

[TonapumeTap je MHCTPYMeHT 3a ofipebuBame ONTHYKe poTauuje
jemumera. OCHOBHe [ielloBe KOHCTPYKIMje IIOJIapyMeTpa YMHe
IBe IpU3Me, LieBacTa KMBETa 3a CYICTaHLY (pacTBOp WM TeYHY
YNCTY CYICTaHIy), KOja Ce CTap/ba y AYTadyKy MeTalHy LeB, ApKad
3a IUTaMEeHMK U MeXaHM3aM 3a ofipebuBame yrma obpTama paBHU
MO/IApM30BaHe CBET/IIOCTY, KOjU je CMelTeH y AucK. IIpomackom
Kpo3 IpBy IIpU3MYy, II0/IapM3aTOp, 3afjp)KaBa ceé CaMo jeflHa paBaH
OCIIM/IOBama eleKTPOMAaTHETHOT IMo/ba (IONIapM3alija CBETIOCTM).
Kapa momapusoBaHa CBETIOCT IPONa3y KpO3 ONTUMYKM aAKTUBHY
CYIICTaHIy, paBaH IPOCTUpama CBETIOCTH ce okpehe 3a m3BecTan
yTao y OZHOCY Ha IpBOOUTHY paBaH. [la 611 ce MOIJIO OfpeANTI KOTUKY
je yrao ckperama, Jpyra pu3Ma, aHa/lIu3aTop, TaraHo ce POTHpa OKO
oce IPOCTHpama CBET/IOCTH. Yrao poTaliyje AMPEeKTHO ce OYMTaBa
Ha CKalM MHCTpyMeHTa M Hpu ofpeheHMM ycnoBuma mpepncTabiba
jemMHCTBeHy GM3NYKY KOHCTAHTY 3a CBaKy ONTHYKY aKTMBHY YUCTY

cyncranny. ITogarak o yray poTamuje of pyHIaMeHTaIHe je BaXHOCTI
Kao jefjaH off HauMHa 32 pas/IMKOBabe ONTUYKM aKTUBHIX U30Mepa U
3a ofpebuBame ontdke uncrohe ogpehenor nsomepa. Ilomapumerap
HOTHYe U3 paTHe penapanuje nocie [IpsBor cBeTckor para.

POLARIMETER

Period: 1920ties

Mass production

(Franz Schmidt & Haensch, Germany)

Polarimeter is an instrument for determination of optical rotation
of compounds. The main parts of a Polarimeter are: two prisms,
tubular cuvette (for a pure liquid or a solution) inside a metal tube,
a burner stand, and a disk with system for measuring the rotation
angle of the plane polarized light. When light passes through the first,
polarizing prism, it retains only a single electromagnetic oscillation
plane (polarization of light). Passing of the polarized light through
an optically active substance changes the angle of the polarized light
plane. The second, analyzing prism, is rotated to match the angle of
the rotated polarized light. The rotation angle can be read directly on
the instrument scale and, under standard conditions, it is physical
constant specific for each pure optically active substance. The optical
rotation serves for distinguishing optical isomers and determination
of (optical) purity of a single isomer. The Museum Polarimeter was
received as a part of the WW1 reparation.




MUKPOCKOIIN

Paspo6me: cpemuna 19. Beka (04),
nouerak 20. Beka (05)

Cepnjcka mponsBopmba

(E. Hartnack, Hemauka, 05)

Muxkpockonu Cy WMHCTPYMEHTM KOjuUMa ce€ MOTy IocMaTparyu
HpeIMeTH, HEBU//BVBYU TOMUM OKOM, ITofi BehuM BUIHUM YITIOM anu
Ha JJa/buHM jacHOT Bupa. IIpumepin us 36upke Cy BpcTa OINTUYKOT
CTIOKEHOT MMKpPOCKoIa. BepoBaTHO cy cloy>Xmnm 3a KBalIUTaTUBHY
¥ KBaHTUTATMBHY aHA/IM3y OPTaHCKMX M HEOPTaHCKMX CYICTaHIIN.
KBannratBHa M KBaHTUTATVMBHA aHanmu3a Moryhe cy Ha OCHOBY
casHama O OOMMKY KpMCTana M Ha OCHOBY HETOBUX AMMEH3Mja.
Cno>xeHM MMKPOCKOIIM CacToje ce U3 TPMU Jiefia: LeBU Ca ONTUYKUM
elleMeHTVMa (COuMBa KOjy YiHe 00jeKTUB 1 OKY/ap), I/IoYa 3a IpXKarbe
IopefMeTa IIOCMaTpama M OIjeflalia MM COYMBA 3a ycMepaBaibe
CBETJIOCTM ¥, Kao IOCHIENMIIA TOTa, OCBET/haBalbe IpPEfMeTa KOju
ce mocMmarpa. [maBHa pasnuka usMehy mukpockona 04 n 05 jecre y
Ielmy KOHCTPYKIIMje ONTUYKMX eleMeHaTa 3a OCBeT/baBame 0bjekTa
IIOCMaTpama, M Y CI0XKEHNUjoj KOHCTPYKIMjM CUCTEMA COYMBa
oKymapa u objekTMBa fa 6m ce usbermum oppeheHm HepmocTanm
HOjeMHAYHIX COYMBaA.

MICROSCOPES

Period: Mid 19th century (04); early 20th century (05)
Mass production

(E. Hartnack (05), Germany)

Microscopes are devices enabling observation of very small objects,
not visible with naked human eyes, with bigger visual angle and at
the normal clear vision distance. The Museum pieces are complex
optical microscopes. They were, most likely, used for qualitative and
quantitative analysis of organic and inorganic substances. Qualitative
and quantitative analyses utilize shapes and sizes of crystals. Complex
microscopeshave three main parts: tube with optical elements (objective
and ocular lenses), stage were samples are placed and a mirror or a
light source for illuminating samples. Microscopes 04 and 05 differ in
the design of the elements used for illuminating samples and in choice
and positioning of multiple lenses (for their respective objectives and
oculars) used to improve performance of single lens microscopes.




KOJIOPMMETAP ITPEMA IUBOCKY
Pazpobime: oko TprpeceTyx rofuHa 20. Beka
Cepujcka mpouBofma

(Klett MFG, Cjenumene Amepuuke [Ip>xaBe)

VHCcTpyMeHT ce KopucTio 3a ofpebuBame MaceHe KOHILIGHTpaluje
xeMorno6uHa y kpeu. Konopumerpujom ce opehyje koHLeHTpanmja
caMo 000jeHMX PacTBOpa, a KPB je ycien IPUCYCTBAa XeMOrIoOMHa
ob6ojenn kononnHM pactBop. Konmopumerap ce cacroju op 6ase mpeko
Koje ce cHabmeBa cBeT/OLINY (eeKTpUYHO 3arpeBame BOIppaMoBe
KULe-CUjauIa; KOJ CTapujuX MOfeNa KOPUCTMIA ce CyH4YeBa
CBET/IOCT) ¥ BEePTMKATHOT MeTaaHOT cTy6a KOju HOCK JiBa IPCTEHa,
crakieHe mranvhe u KyTujy ¢ mpusmom u okyrapom. loguue 1918.
OpBY IYT je yHoTpebbeH [1nb6ockoB KomopumeTap y ofpehyBamy
XeMOro6uHa y KpBU. VIHCTpYMeHT je HasBaH IpeMa (ppaHIyCKOM
HayyHuKy [dubocky (Duboscq) koju ra je KOHCTpymcao KpajeMm
me3feceTux roguHa 19. Beka.

DUBOSCQ’S COLORIMETER
Period: Circa 1930

Mass production

(KlettMFG, U.S.A.)

This instrument was used for determination of blood hemoglobin
content. Colorimetryisatechnique used to determine the concentration
of colored compounds in solution. Blood is a colloid solution which is
red because of the presence of hemoglobin. Colorimeter base houses
the light source (light bulb; older models used sunlight) and supports a
stand with two rings, glass rods and a box with a prism and an ocular.
Duboscq’s Colorimeter was used since 1918 for quantification of blood
hemoglobin. It was named after its inventor, French scientist Duboscq
who invented it in late 1860ties.




KAJTTOPMMETAP

Pasno6pe: n3meby nBa para
Cepujcka mponBoama

(Franz Hugershoft GmbH, Hemauxka)

Kamopumerap je MHCTPYMEHT KOj/IM Ce Mepy KOIMIMHA TOIIOTe Koja
ce pasMeHM U3Mehy cucTeMa U OKOIVMHE IPYU XeMUjCKUM U puamdxkmum
NpoMeHaMa cyncTaHuy. HajmosHatuju cy T3B. Te4HM KalopUMeTpu
u mpuMepak n3 36upke Ipumnaa Toj rpymnu Kanopumerapa. OCHOBHM
HeTa’by KOHCTPYyKIuje KamopyuMmeTpa u3 36upke Cy: CIO/BHU CYJ Of
MeCVHTa KOjy ce IIyHU BOJIOM, [Ba yHyTpallma cyfa maMebhy kojux
je Ba3ayX, CMEIUTEHUX jeflaH y APYroM IpeKo HOCeOHMX Hocadya,
MeIla/INIia, TEPMOMETPM M MeXaHNM3aM 3a IIOKpeTame MeIlasulie
M3HAJ, MeCMHTaHor cypa. Hexm penoBm HepocTajy. IlpermocraBka
je ma je kamopumerap u3s 36upke T3B. 60Mba Kanopumerap Beprio-
Maneposor Tumna (Berthelot-Mahler) u pma cmyxu 3a onpebusame
KO/IMYNMHE TOIUIOTE KOja ce OCI000AM y peakiyjamMa caropeBarmba
YBPCTOT TOpPMBA.

CALORIMETER

Period: Between the World Wars
Mass production

(Franz Hugershoff GmbH, Germany)

Calorimeter measures amount of heat exchanged between the system
and its surroundings during physical and chemical processes. The
most widely used are liquid calorimeters, such as one on display, from
the Museum. The description of the Museum apparatus: the outside,
brass container, is filled with water, two inner vessels, the smaller one
suspended inside the bigger one with air between them, thermometers,
stirrer and a mechanism moving the stirrer. Some parts are missing. It
is assumed that the Museum calorimeter is Berthelot-Mahler bomb
calorimeter designed for determination of heat generated in the
combustion reaction of solid fuels.




AHAJINTUYKA BATA
Pasgobime: oko memecetux ropuna 20. Beka
Cepujcka nponssopba (Sartorius Werke, Hemauka)

Bara je MHCTpyMeHT 3a Meperbe Mace. AHa/IMTUYKA Bara ce cacToju
U3 IONIyTe, HOCA4a, KasabKe, CKajle U IUIoYe Koja HOCU IPETXOfHO
HabpojaHe eneMeHTe. CpefiiiHa MOJYyTe je OCIOMbeHa Ha BepTUKaTHU
Hocad. XOpMU30HTa/IaH I0/I0XKaj IIoYe ce KOHTPOJNILE IPeKOo BUCKA
Koju je mpuuBpinheH 3a BepTUMKAaMHM HOCAY HACYIPOT Kasa/bke U
ckane. VI3Haj TIonyre Hajmasy ce pydymiia KOjoM ce IoMepa MeTajHa
xuia (jaxad) y o61MKy BEIMKOT TpyKor clmoBa omera (), umja je
Maca 10 mg. IleToxynHa KOHCTPYKLIMja aHAIUTUYKe Bare CMeIITeHa
je y KyTujy ca crakieHuM 3uposuma. Ha Taj HauuMH Bara ce IITUTH
Ofl yTHIjaja OKonMHe. Mepeme Ha MeXaHMYKO] BarM 3acHNMBA ce Ha
moBobhemy Hmonmyre koja Ha KpajeBMMa MMa TacoBe Y XOPU3OHTa/THU
PpaBHOTeXXHU Io710kaj. Ha jemaH Tac ce cTaB/ba Telo HeIO3HAaTe Mace,

a Ha JIpyT¥ Tac TErOBY MO3HATUX Maca [0 YCIOCTaB/batba PABHOTEXE.
Maca Tena ce mobuja 36pajarbeM Mace TeroBa. AHaJIUTMYKa Bara
Hajuenthe nma MepHu ormcer ox 0,0001 g xo 100,0000 g.

ANALYTICAL BALANCE
Period: Circa 1950
Mass production (SartoriusWerke, Germany)

Balance is an instrument for measuring of mass.The components of an
analytical balance are the beam, column, needle/pointer, index scale
and the base plate caring all those parts. The middle of the beam lays
on the column. A plumb line, opposite from the needle and the index
scale, helps regulate the horizontal position of the base plate. Above the
beam there is a rider lifter which serves to move the Q (capital Greek
omega) shaped wire (rider) weighing exactly 10 mg. The entire bal-
ance is housed in a glass walled cabinet, protecting it from the outside
interferences. Two pans are hanging from the beam on the opposite
sides of the column. An object measured is placed on one pan and
the calibrated weights on the other pan. When the beam is brought to
the perfect horizontal position, in an equilibrium, the measurement
is completed. Mass of the object equals to the sum of all weights used.
The usual range of an analytical balance is 0.0001 - 100.0000 g.




IIEXAMETAP

Paspo6me: geTprecere ropuHe 20. Beka

Cepujcka nponsBopimba

(O.M.A.P, Ottica Mecc. App. Di Precisione, Vtanuja)

NucTpymenT cnyxn 3a ompebuBame pH BpemHOCTM pacTBOpa.
Mepemwe pH BpemHOCTHM 3acHMBaA ce Ha ymopebuBamy elneKTpofHMX
IOTeHIyjana pedepeHTHe efleKTpofie (eeKTPOsia YMju je MOTEeHIjas
IIO3HAT) M MHAVKATOPCKe eNeKTpofie Koja je ypOmeHa y pacTBOp
BOJIOHMKOBIX jOHA HeIlO3HaTe KOHIleHTpanuje. Vameby enexrpognor
noteHnyjana u pH BpefHOCTM IOCTOjM JMHEapHa 3aBMCHOCT.
Ha mHCcTpymMeHTy ce mpemosHajy: MecTO 3a IOCTaB/baibe Cyfa ca
PacTBOPOM Y KOjU Ce CTaB/bajy eleKTPOfie, TaIBAHOMETAP M KIu3ay
Ha BurcronoBoM (Wheatstone) MocTy, unja je ckaza y MUTMBOITUMA.
ITomepameM Knm3ada MofellaBa Ce Hyla Ha TaJIBAHOMETPY M Mepu
ce pasnuKa TIOTEHNMjala WHJMKATOPCKE €NEKTPOfie Y OFHOCY
Ha pedepeHTHy enektpony. CadyBaH je M HOpManHu BecToHOB
(Weston) emeMeHT Koju CIy>Xu 3a 6aK[japerme MHCTPYMEHTa U fiaje
TayHo 1,018 V. IIpBu nexamerap KOHCTPYUCAH je y NPBOj AeLleHUju
MIPOIIJIOT BeKa, a/li je KOMepIijaaHa IPOM3BO/ba II04e/la CPENNHOM
TpUJECETHX TOMHA.

pH METER

Period: 1940ties

Mass production

(O.M.A.P, Ottica Mecc. App. Di Precisione, Italy)

This instrument measures pH (acidity) of a solution. pH measure-
ment exploits the difference in electrode potentials between the ref-
erence electrode (with known electrode potential) and indicator elec-
trode immersed in a solution of unknown acidity (concentration of
hydronium ions).The electrode potential depends linearly on pH.The
instrument has a place for a container with the analyzed solution in
which the electrodes are immersed, galvanometerand the slide wire of
the Wheatstone bridge with the millivolt scale. Zero can be adjusted
by moving the slide and the potential difference of the indicator elec-
trode, compared to the reference electrode, can be measured. The nor-
mal Weston element, used for calibration and giving exactly 1.018 V,
was also preserved. The first pH meter was built in the first decade of
the 20th century, but the commercial production did not start until the
mid 1930ties.




MAJIMTAHAOB EBY/IMOCKOII
Paspo6ime: ocampiecete ropuHe 19. Beka
Cepujcka nponssopma (E. Malligand Fils, @panirycka)

VHCTpyMeHT cmyXu 3a ofpebuBame 3alpeMMHCKOT HpPOILEHTHOT
cajpKaja eTaHONMa y alnKoXonHuMM ImhuMa (YIIaBHOM y BUHKMA).
CacToju ce of METaIHOT Cyfia, Ha YMjeM IIOK/IOMITY Ce Ha/lla3e MeTalHU
KOHJIEH3aTOp U OTBOP 3a TepMOMETAp KOji je IOJ IPaBMM YITIOM.
ITomeHyTH Cyp je MOEUTHYT Ha 6asy M IpcTeHoM mpuyspiurheH 3a
»IMMIBaK“ Koju ce 3arpeBa. Merofia KBaHTHTaTUBHOT ofpehuBama
€TaHO/Ia 3aCHMBA Ce€ Ha 3aBUCHOCTM TauyKe K/bydama CMeIle BOfja—
€TaHON Off PasAMYUTOT 3aIPEMMHCKOr OJHOCa €TaHONA U BOJe.
E6ynmmockon ce 3arpeBa ajKOXOJTHOM JIaMIIOM TaKoO IITO ce 3arpepa
IPCTeH KOjH CIIaja ,JUMIbaK ¥ MeTanHu cyf. TeMmmeparypa K/by4yarmba
CMellle OYMTaBa Ce Ha CKa/li TePMOMETPA, a 3aXBasbyjyhy Mpum1okeHoj
CKa/M KOja je ba>kFapeHa Tako fa ce BoOujajy pe3yniTaTy 3alpeMUHCKIX
HpolieHaTa ankoxona. KoHieH3aTop cy 3a cripedaBame TIybuTKa
napa. VIHCTpyMeHT je koHcTpyucao @pannys Mamurann (Malligand)
CPeVHOM ceflaMeceTuX rogyuHa 19. Bexa. VIHCTpyMeHT je HaBefleH y
KIbU3M MHBeHTapa Benuke mkorne.

MALLIGAND EBULLIOMETER
Period: 1880ties
Mass production (E. Malligand Fils, France)

The apparatus is used to determine the volume percentage (% v/v)
of alcohol in alcoholic beverages (mostly wine). The main parts are a
metal vessel with a lid containing a metal condenser and an opening
for a perpendicularly positioned thermometer. The vessel is sitting on
a base and is connected to a ring for “chimney” which is being heated.
The quantification method is based on dependence of the water-
ethanol mixture boiling point on the volume-to-volume ratio of water
and ethanol in the mixture. Ebulliometer is heated by heating (with the
spirit lamp) the ring connecting the chimney and the metallic vessel.
The thermometer shows the boiling point and the volume percentage of
alcohol can be found in the calibrated scale included with the apparatus.
The condenser prevents loss of vapors. The apparatus was designed by
French expert Malligand in the mid 1870ties. The displayed apparatus
was on the inventory list of the Grand School.
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ABET-IEHCKU NHCTPYMEHT
Paspo6ime: mBazeceTe rogune 20. Beka
Cepujcka nponssopma (Ernst Leitz, Hemauka)

VHcTpyMeHT ce ynoTpeb/baBa 3a ofpehuBame TeMieparype napema
ropusa. CacToju ce u3 fBa cyfa. Y MamM CyJ| ce CUIIa TOPMBO, a OH e
cTaB/ba y CyJ C LYIUIMM 3UIOM Y Koju ce cuia Boga. Vismeby nBa cyna
je Basnyx. Ha o6ony Beher cyna Hanase ce neBax 3a cumame Bofe, LieB
3a JICIIYCT BHUIIKa BOZE ¥ OTBOP 3a TepMoMeTap. Ha mok/oniy Mamer
Cyfa Hajase ce moce6aH MexaHM3aM 3a OTBapabe U 3aTBapame 0TBOpa
Ha IOKJIONIY, IPOCTOp 3a TepMOMeTap ) JlaMIla 3a Ma/berbe Iapa
TEYHOCTH. 3arpeBameM CIIO/bAIIbET CYAa 3arpeBa ce BOAa, C Koje ce
TOIIOTA IpeHOCK Ha ropuBo. OTBapare MoK/Iona oMoryhasa fa mape
noby y mopup ca rmiamMeHoM namrre. ITojaBa IyiaMeHa Hajj IOBPIINHOM
TEYHOCT) IIPefCTaB/ba TEMIIEPATypy Naj/berba OpuBa. VIHCTPYMEHT
ce y3 usBecHe Mopudukanyje kopucty u faHac. Haspau je mpema
eHITIecKoM XeMmmuapy Abeny (Abel), xoju ra je xpajem IuespmeceTux
ropuHa 19. Beka KOHCTPYMCa0, 1 IpeMa HeMadKkoM xemu4dapy IleHckujy
(Pensky) xoju je MopnduKoBao IpBOOUTHY KOHCTPYKLIH]Y.

ABEL-PENSKY FLASH POINT APPARATUS
Period: 1920ties
Mass production (Ernst Leitz, Germany)

The apparatus is used for determination of flash point of fuels. There are
two vessels.The smaller one,holding the test liquid, is inside the bigger
one with double walls filled with water.There is some air space between
the two vessels. On the side of the bigger vessel there is a funnel for water
addition, a water drainage tube and an opening for a thermometer.
The cover of the smaller vessel has a mechanism regulating opening
and closing of a small outlet, a thermometer opening and a lamp for
ignition of liquid vapors. Outside vessel is heated and it serves as a
heating mantle for the smaller vessel. Opening of the outlet enables
liquid vapors to get in contact with the flame. Appearance of flame
on the surface of liquid indicates the flash point. Modified versions
of this apparatus are still in use. English chemist Abel created the
apparatus in late 1860ties and German chemist Pensky later modified
the initial design.
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JKUBUHU TEPMOMETPU
Paspob6ime: nenecere rogune 20. Bexa
Cepujcka npouBofba
(Mechanik Priifgerdte Medingen, Hemauxa)

TepmomeTpy crmyxe 3a Mepeme Temreparype. OCHOBHU [ie7IOBU
TepMOMeTpa Cy pe3epBoap ca TeuyHomlly, Kammmapa KoOjoM ce
TeyHOCT Kpehe 1 cTak/eHa LieB Y K0joj je cKasa, a Koja je crojeHa ca
pesepBoapoM. Hajuenrthe ce ka0 TeYHOCT KOpUCTHMIIA JKMBA, ali Ce
JaHac ynorpeba kxuBe yU3paay TepMOMeTapa 3Ha4ajHO CMambIIa, 300r
HEHOT HITeTHOT yTHIIaja 10 YOBEKOBO 3[ipaB/be M OKOMNHY. Y OCHOBM
(dyHKIVOHMCaba XKUBUHOI TEPMOMETpa je CBOjCTBO XKUBe fia joj ce
3alpeMyHa Majio Mema yciefi IpoMeHe TeMIieparype. Masne npomene
3ampeMyHe oMoryhaBajy ma ce 3Ha4yajHO Mama KOJMMYMHA >KUBE U3
pesepBoapa Ieme y Kamuiapy (T3B. XXUBMH cTy0), mro yrnopebyjyhn
ca IPWIOXKEHOM cKasoM oMmoryhasa ma oumramo Temmeparypy. Cer
TepMoMeTapa 13 36upKe Opoju HeBeT TepMOMeTapa KOju CafipKe
JKIBY KaO OCHOBHY T€YHOCT. TepMOMeTpIMa 13 CeTa MOXe Ce MepUTH
temmneparypa of, —30 °C o +200 °C. [IpennsHocT 0BUX TepMOMeTapa
kpehe ce op +0,1 °C go +1 °C. JKuBMH TepMOoMeTap IpOHAIIAo je
noveTkoM 18. Beka ®apenxajr (Fahrenheit).

MERCURY THERMOMETERS
Period: 1950ties
Mass production (Mechanik Priifgerdte Medingen, Germany)

Thermometers measure temperature. A thermometer consists
of a liquid contained in a bulb at the bottom of a graduated sealed
glass capillary tube marked in degrees Celsius. Mercury was most
commonly used for thermometers. However, due to its high toxicity
and environmental impact, use of mercury in thermometers has
greatly diminished. Mercury slightly expands with rise in temperature.
Small amounts of mercury move from the bulb into the capillary tube
(mercury column) adjacent to a scale which enables reading of relative
temperature. The Museum set has nine mercury thermometers. They
can be used to measure temperatures between -30 °C and +200 °C.
The precision of these thermometers is from +0.1 °C to +1 °C. The
inventor of the mercury thermometer was Fahrenheit (beginning of
18th century).
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JIpubop u nocype...

Labware...

[Tpu6op m mocyhe mpepcraBmbajy ocHoBHO opybe 3a mpakTnyan
paj xemmyapa. Y 1abopaTopuju ce CBaKOZHEBHO YIOTpeO/baBajy y
pasnuunure HameHe. V3spabyjy ce on Merana, mopiynaHa, crakma. Y
HoBuje foba nocybe ce uspahyje n op mnactuke. Y rpyme ce o6u4uHoO
pasBpcTaBajy mpeMa CBPCH 3a Kojy ce ymorpebOpaBajy. Ha nusmnoxo6n
je manoxkeHo 11 mpumepaxa npmbopa M OKO JieceTak IpyMepaxa
xeMujckor nocyba koje je HabaB/baHO 3a IIpBe XeMujcKe nabopaTopuje
y Cpbujn.

Labware is necessary for various chemistry lab work. It can be made of
metals, porcelain (porcelainware) and glass (glassware) and nowadays
plasticware is in use more and more. Labware is grouped by its intended
use. The Exhibition displays 11 examples of labware and about ten
chemical dishes acquired for the first chemistry laboratories in Serbia.




TACOMETAP
Paspmo6rbe: cemampecere roguue 19. Beka
Cepnjcka Ipon3Boba

TacomeTap cmysxu 3a ckmaguiTeme racopa. CacToju ce u3 IBa fena,
IIOBET 3aTBOPEHOT U TOPIET OTBOPEHOT, Koju ¢y MehycobHo crojern
ca iBe LieBM (Ha KOjMIMa ce Hajla3e C/IaBJHe), Off KOjUX Ce jelHa CITyIITa
TOTOBO JI0 [Ha; Tpeha 1eB caMo (GU3NMYKM Claja [Ba flefia almapaType.
Tac ce 4yBa y momeM, cTak/leHoM jeny. Ilo morpebu racomerap ce
CIIaja ca [pyruM Cy[0BMMa IIPeKO C/IaBMHe Ha KpaTKoj esy. CrnaBuHa
Ha OBOj LIeBM MMa JIBa XOfia: jelaH Koju omoryhaBa HpOXOIHOCT
BOJIe M3 MAJIOT Y BEMUKY CYHI, ¥ PYTU Koju omoryhaBa MpOXOJHOCT
raca U3 JIOBeT, CTaKJIeHOT Cyfia ¥ Apyru cyA. lacomeTpu cy moce6HO
OIn 3HauajHM Kao Jeo amapaType 3a ofpehyBame KBaHTUTaTHBHOT
cacTaBa eJleMeHaTa y OpTaHCKUM CYICTaHIlaMa MEeTOIOM OKCHJaluje
cyncraHuy y npucytsy 6akap(Il)-okcnna u kuceonnka. Y Toj MeTonm
racoMeTap je CIIyXKMO Kao CyJ 3a UyBame KMCEOHMKA, KOjU je IpeKo
CTIaBMHE Ha KPATKOj 1IeBY yCMepaBaH y CTaK/IeHy IieB 3a OKCUALIN)Y
cyncranie. [Ipeko crmaBuHe Ha CTaKJIEHOM JeNy racoMeTap ce IIyHU
racoM. [acomeTap je HaBefleH y KibM3M MHBEeHTapa Benmke 1mkore.

GASOMETER
Period: 1870ties
Mass production

The apparatus was used for storage of gases. A gas was stored in the lower,
glass part. The upper, metal part has two metal tubes with stopcocks
connecting two vessels. The long tube goes almost to the bottom of
the glass bottle. A short metal rod between vessels is for support. The
short tube stopcock has two open positions — one connecting two
vessels (for release of gas from the glass bottle or addition of water
from the upper part) and the other for possible connection with other
containers. Gas meters were used for quantitative elemental analysis
of organic compounds by oxidizing them with oxygen and copper(II)
oxide. Gasometer is on the inventory list of the Grand School.




XEMIIEJTIOBA IBOCTPYKA
ATICOPIIIIMOHA TINIIETA 3A TACOBE
Paspo6impe: mouetak 20. Beka

Cepujcka nponsBopimba

XeMIIe10Ba MUIETa IPEICTaB/ba [eo alapaType 3a FacHy aHANINU3Y Tj.
3a ofpehuBame 3anpeMMHCKe IPOIEHTHE 3aCTYI/bEHOCTU CacTojaKa
cMmeme racopa. UnmHe je 4eTMpum cCTak/leHa 6ajoHa, CTaK/IeHa LEB,
CTaKJ/IeHa Kaluiapa ¥ MeTalHyu OKBUP. BaloH Koju Hocu Kammmapy
3ampeMIHe je oko 150 cm’, ZOK €y 3ampeMyHe OCTanuxX 6aroHa OKO
100 cm’. XemmenoBa mumera MOrofHa je 3a arncopnuyjy yrbeHnk(II)-
OKCHJla M3 CMellle TacoBa HacCTaje HENOTIHYHMM CaropeBambeM
ropuBa. ANapaTypy 3a alCOpIINjy racoBa KOHCTPYMCAO je KpajeM
ceflamjieceTux ropmHa 19. Beka byH3eHOB yYyeHMK HEMauKu XeMudap
Xemmen (Hempel). Ha npumepky u3 361pKe jol yBeK CTOj) eTHKeTa
Ca Ha3MBOM ¥ CBpXOM nuneTe. Huje o3HaT ayTop HaTmmca u Bpeme
IIOCTaB/batba eTUKETE.

HEMPEL DOUBLE ABSORPTION
GAS PIPETTE
Period: the beginning of the 20th century
Mass production

Hempel gas pipette is a part of a gas analysis apparatus used for
determination of the volume percentage composition of a gas mixture.
It is made up of four glass flask, glass tube, glass capillary tube and a
metal frame. The flask holding the capillary tube has the volume of
150 cm?, whereas the volume of other flasks is about 100 cm®. Hempel
pipette can be used for carbon monoxide absorption from a gas mixture
obtained by incomplete fuel combustion. The apparatus was designed
in the late 1870ties by German chemist Hempel, the student of Bunsen.
The Museum piece still has an old label with the name of the apparatus
and its intended use. The date and author of the label are not known.
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IIER 3A CATOPEBAILE
Tommua: ocampecere roguHe 19. Beka
Cepujcka IpousBofAmba

ITeh 3a caropesame, Io3HaTa U Kao Ieh 3a OpraHcKy eleMeHTalIHy
aHa/M3y, CacTOju Ce M3 MeTajHe KOHCTPYKLMje y Kojy je yrpaben
Hu3 bByHseHoBux (Bunsen) mmamenmka (25) m HM3a KepaMUYKKX
wiounna. Pagu ce o Bepsuju ByHseHose mehu kojy je yHampemuo
Epnenmajep (Erlenmeyer). ¥V crakimeHy meB, Koja ce IOCTaBM Y
TBO3JICHO KOPUTO, CTaBU Ce OPraHCKa CYIICTaHI[a ¥ 3arpeBa ce 00370
nomohy mnamenuka. Iles je moBesaHa ca HPUXBaTHUM CYHOBMMA Y
KOjUMa Ce CaKkyIbajy ocnobohenn yrpenuk(IV)-oxcup un Boga. Pagn
CIIpedaBarba TyOMTKa TOIIOTE, KepaMIYKe IIOYNIIe TOCTaBe Ce TaKo
ma popMupajy cBoi. MepemeM Mace IPUXBaTHNX CYAOBa IIpe U IIOCTIe
OKCMflallMje CYIICTaHIle, M IIO3HaBameM OJHOCA Maca ejleMeHara y
HacTaluM IpPOM3BOAMMA, M3padyyHaBa ce MaceHa IIPOIeHTyalHa
3aCTyIUBEHOCT elleMeHaTa y jeauiberby Koje ce okcupayje. Ileh 3a
caropeBambe je HaBe[leHa Y KIbM3) MHBeHTapa Bennke mxore.

1

ELEMENTAL ANALYSIS FURNACE
Period: 1880ties
Mass production

Elemental Analysis Furnace has a metal housing with 25 Bunsen
burners built in and a number of ceramic plates. It is Erlenmeyer’s
upgrade of Bunsen’s furnace. Organic substance is placed in a glass
tube which is inside an iron shell. It is heated at the bottom by the
burners. The tube is connected with collection vessels which retain
carbon dioxide and water produced. Ceramic plates are positioned to
create a vault to minimize loss of heat. By weighing collection vessels
before and after total oxidation of the organic substance and the sample
before the combustion, the percentage of hydrogen and carbon (and
oxygen) can be calculate for the organic sample used. The displayed
furnace was on the inventory list of the Grand School.
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BUI-BAPEHTPOIIOB CY]I
Paspo6me: cpemmua 19. Beka
Cepujcka nponsBopimba

Bun-Bapentpanos (Will-Varrentrapp) cTaxkiaeHu cyp coyxu 3a
ancopnnujy aMoHujaka. Jleo je amaparype 3a KBaHTUTAaTMBHO
ofipehuBame a3oTa y OpraHCKVMM jefuiberbMMa MO METOAM Koja je
pasBujeHa 1841. roguue. Cyn je KapaKTepUCTUYHOT U3ITIefa, ca
TpM IpPOMIMPEHA, TONTACTa JieNla U U3NY)KEHUM LieBMMa Of, CTaK/a.
Mertopa y KOjoj ce Cyh KOPMUCTM 3acHMBA Ce Ha Tpejamby cCMelle
OpraHcKe CYICTaHIE, KaalMjyM-XUJPOKCH[A ¥ KaJIMjyM-OKCHUJa.
Ha oBaj HaunH u3 BehyuHe opraHcKux jequmerba U3fiBaja ce aMOHMjaK
Koju ce yBogu y Bum-Bapenrpamos cym y koMe je CyMIOpHa MIn
XTOpOBOIOHNYHA KMCenMHa. 3a fla/be ofipebuBame a3oTa, OMHOCHO
aMoOHMjaKa, ymorpe6/baBa ce BOTYMETPUjCKa WIM TpaBUMETPUjcKa
MeTofa. Y BOTyMETPUjCKOM IPUCTYITY, HAKOH allCOPIIIyje aMOHMjaKa,
BUIIAK CYMIIOpDHE KUCENMHe ce TUTPyje 6asoM y3 MHAMKaTOp. Y
IPaBUMETPUjCKOM NPUCTYIy YIOTpeb/baBa ce XJIOPOBOJOHMYHA
KJCENMHA, a HAKOH aICopIIyje aMOHMjaKa pacTBOp ce TpeTupa
xeKcaxyoporatiickoM kucemHoMm (H,PtCl), mpu demy Hacraje

aMOHMjYM €O KUCeNVHe Koja je cnabo pacTBopHa y Bogu. Ha ocHOBy
IIO3HATOT MaceHOT yfela a30Ta y HACTajloj COMM, U M3MepeHe Mace
COMY, M3padyHaBa Cé MaceHM YJe0 a30Ta Y OPTAHCKOM jeUIberny.

WILL-VARRENTRAPP APPARATUS
Period: circa 1850
Mass production

Will-Varrentrapp apparatus absorbs ammonia and it is a part of a
system for determination of nitrogen in organic compounds, which
was developed in 1841. The apparatus has a shape of a bent glass tube
with three wider round flask shaped areas. In the method a mixture of
organic material and calcium hydroxide or calcium oxide are heated.
The reaction generates ammonia which is introduced into the Will-
Varrentrapp apparatus containing sulfuric or hydrochloric acid. Either
volumetric or gravimetric methods are used for the determination of
nitrogen. The excess of sulfuric acid is (back) titrated in the volumetric
method. Gravimetric method is using hydrochloric acid and after
absorption of ammonia the solution is treated with hexachloroplatinic
acid (H,PtCl,) forming ammonium hexachloroplatinate with very low
water solubility. The salt is dried and weighed and the result is used to
calculate the amount of nitrogen in the organic compound used.




BOJEHA KYIIATUIIA
Paspo6me: mesmecere ropuue 19. Beka
Cepujcka Ipou3BoAmba

BopeHa xymaTmna ce ymoTpe6/baBajy 3a YMepeHO ¥ KOHTPOJVCAHO
sarpeBame (ycmon 100 °C) npuamkoM MCIapaBamba TEYHOCTH,
pacTBapama YBPCTUX CYICTaHIM M XeMMjCKMX peakiuja. BomeHo
Kymatuno (17) ce cacToju off KepaMIYKOT Cy/a CMELITeHOT Y 6akapHM
cyx ca cmaBuHOM. VsmeDhy oBa Ba cyfa cuma ce Bofia Koja ce 3arpepa
mwiaMeHuKoM. IImaMeHMK ce IOCTaB/ba MCHOJ, KymaTmna. BopeHo
Kymatuno of, 6akpa (18) uuHe #Ba fenma: MoCyna 3a BOAy ca 60YHOM
LeBY U 6aKapHMM IIPCTEHOBMMA M TPOHO>Kall. Bozia ce sarpeBa momohy
mwiameHyka. Huso Bofie y cymy ce ofpkaBa KOHCTQaHTHUM ITyTeM
6oune nesu. lleB omoryhasa fja ce Boia MCIycTi M3 Cyfia, VM JOMuje
1o morpebu, 6e3 yKIamarma IpCcTeHoBa U mocyfe (6anoHa) Koja ce
sarpesa. [locyna umju ce cajip>kaj 3arpeBa je[HUM JI€/IOM je ypomeHa
y Bony. bpoj mpcTeHOBa Ha KyIaTuIy 3aBUCU Of BeIMUMHE MOCYHeE,
YMMe ce peTy/uile ¥ HUBO IbeHe YPOmbeHOCTH Y Kymaruio. Kymaruma
Cy HaBeJIeHa y KiburaMa MHBeHTapa Jluieja u Bemke mkore.

WATER BATHS
Period: 1860ties
Mass production

Water baths are used for gentle heating (below 100 °C) of liquids, re-
quired for evaporation, dissolution and chemical reactions. The Water
Bath (17) has outside copper container filled with water and with a side
spigot. Water in it is heated by a burner positioned underneath the con-
tainer. A ceramic vessel is immersed in water in the copper container.
The Copper Bath (18) has two parts: water container with a side tube
and copper rings and a tripod. It is heated with a burner. The water lev-
el is kept constant by a side feed/drain tube eliminating need to disturb
the heating process. The container being heated (flask, beaker, etc.) is
partially immersed in water and rings are removed or added to accom-
modate the size of the heated container. These water baths were on the
inventory lists of both the Lyceum and the Grand School.




PYYHA IEHTPU®YTA
Paspo6me: Tpupecere rogyae 20. Beka
Cepujcka nponsBopmba

Pyuyna meHTpudpyra ca MeXaHM3MOM 3a IIOCTaB/bambe Ha
(mabopatopujcku) cro. O6prameM pydke (Koja HemocTaje Ha
npuMepKy u3 36upke) noxpehe ce Hocau KuBeTa 3a IieHTpUdyrupame.
Y mpcTeHacTM HOCad IIOCTaB/ba Ce IMPBO ATYMMHUjYMCKU CYJ, Y KOju
ce CTaB/ba CTaKJeHa KMBeTa ca TedHourhy Koja ce LeHTpudyrupa.
Y kuBery craje oko 15 cm® TeyHoctn. OBako KOHCTpyMCaHa
neHTpudyra omoryhasa jemHy OpsuHy ob6pTama KuseTa. IIpema
KaTaJI03MMa TabopaTopujcKe ollpeMe U3 OBOT Iiepuofia, 6poj o6pTaja
CTIMYHMX MOJie/la PY4HUX IeHTpudyra usHocu 1 000-3 000 o6praja y
muny . LlenTpudyra pagyu roroBo 6emymuo. 3axsapyjyhnu moce6Ho
IM3ajHUPAHOM MeXaHM3MYy, CIIpedeHa je MOTYNHOCT M3HeHaJHOT
3aycTaBbama ILeHTpudyre M IPOCHIAa cafpKaja U3 KUBETe.
IToronHa je 3a LeHTpUdyrnpame O6MI0 KOjUX TEYHOCTH, YKBYdyjyhn
MJIEKO ¥ 6MOTIONIKe Y30pKe Kao IITO CY KPB U YPUH.

MANUAL CENTRIFUGE
Period: 1930ties
Mass production

Manual centrifuge has a clamp used to secure it to a lab bench. The
rotor carrying sample tubes is turned by a handle (the handle is missing
from the Museum centrifuge). Aluminum buckets are placed in the
ring holders and glass tubes with samples are placed inside the buckets.
Test tubes can hold about 15 mL of liquid. This kind of centrifuge has
only one speed, which, depending on a model, is 1000-3000 RPM. The
centrifuge makes almost no noise, when operated. The rotor design
prevents sudden stoppage and spilling of samples. The centrifuge can
be used for any type of liquid, e.g. milk and biological/medical samples
such as blood and urine.




JTEBAK 3A IEBEIHE I1O INTAHTAMYPY
Paspmo6rbe: cemampecere roguue 19. Beka
Cepnjcka Ipon3Boba

JleBak 3a unebemwe mo Ilmantamypy (Plantamour) cmyxu 3a unebeme
cycrieHsuja Ha Tomnoti. CacToju ce Off CTaK/IeHOT JIeBKa CMELITEHOT
y MeTanHy obyory ca 604HuM TpoyrnactuM HactaBKoM. Lleheme ce
ozBuja mpeko oprosapajyhe ¢unrep-xapruje. Vsmeby crakmeHor
JleBKa U MeTajIHe 0OJIOTe je BOfia KOja ce 3arpeBa IIAMEHIKOM IIPEKO
TPOYI/IACTOT HacTaBKa. Yem Of IUIyTe KOjUM IIPO/Tasy LieB JIeBKa
3alTMBA JJOY, CY>KeH) Je0 MeTanHe 06/ore 1 CIpevaBa U3/INBaAEbE
Bofie. JleBak 3a uebere Ha TOIUIOTM KOPUCTH Ce pajy CIIpedaBama
KpUCTanusalyje pacTBOpeHe CYICTaHIle TOKOM Lebema cmeme u
OfiBajarba CyCIeHZOBaHuUX cyncranuy. Ha npumepky n3 36upke, jour
yBeK CTOjU eTMKeTa ca Ha3MBOM ¥ CBPXOM /ieBKa. Huje mosHar ayTop
HaTIIMCa U BpeMe IOCTaB/bama eTukeTe. JleBak no Ilnantamypy je
HaBeJleH Y KibU3J MHBeHTapa Benuke 1ukorte.

PLANTAMOUR’S WATER-BATH FUNNEL
Period: 1870ties
Mass production

Plantamour’s water-bath funnel serves for filtering hot, saturated
solutions, and will prevent the crystallization or separation of the
dissolved matter while filtration is going on. An ordinary glass funnel
(with an appropriate filter paper in it) is inside a metal funnel, the space
between is filled with water. A cork is situated between the funnels at
the narrow parts to prevent water from leaking. A triangular metal side
arm is heated with a burner to heat water. The Museum piece still has
an old label with the name of the apparatus and its intended use. The
date and author of the label are not known. It is on the inventory list of
the Grand School.




POTAIIMOHA IIPECA
Paspo6me: gpyra monosuHa 19. Beka

— npBa 1moyosuHa 20. BeKa
Cepujcka IpousBofba

Poranmona mpeca cay>xu 3a IpuIpeMy IUTyTaHMUX 3aIlylada KojuMa
ce 3aTBapajy rpima crakiaeHor mocyba. Poraumony mpecy umHe nBa
MeTaJIHa Jlefla: TOPbY OKPETHM U JJ0b) HeIIOKPETHM, KOjI je YjeHo
npuuspithed Ha ApBeHy mommyry. IImyTaHu samymad ce cMeIITa
usMebhy Ba MeTaTHa Jlefia M TOKPeTabeM TOUKa TOPIbeT Jefia IPUTICKA
ce 3aIlylIay O oM MeTaaHM fieo. Ha Taj HauMH ce oMeKIIaBa ITyTa,

41Me Ce O/IaKIIaBa IOCTaB/batbe [Ty TAHOT 3allyIlada y IP/Io CTAK/IEHOT
nocyba kao mro cy, Ha mpumep, 6anoHN.

CORK PRESS
Period: Second half of the 19th and the first half of the 20th century
Mass production

The cast iron rotational press is used for softening of corks used for
closing/sealing of various lab glassware. The lower part is fixed to the
wooden base and a wheel-like upper part with a side handle. A cork
is squeezed between the two parts by pushing the handle downwards
until it becomes softer and easier to use.




IOEJIOBU ATITIAPATYPE 3A
OECTUMITAIIN]Y O BAKPA
Paspo6me: memecere roguue 19. Bexa
Cepujcka IpousBofmba

Armaparypa 3a fecTWIalMjy yIoTpeb/basa ce y IOCTYIKY pasiBajamba
TEYHMX CAcTOjaKa CMelle Yy 3aBMCHOCTM Off IMXOBMX PasIMUUTHX
TeMIlepaTypa Kbydawa (ucmappuBocty). Ilpm pmectwmanuju ce
mobujajy dmcre cymncTaHne (Ha TpMMep [ecCTUIOBaHA BOfa).
JemHOCTaBHa amapaTypa 3a leCTUIALMNjy Ha aTMOC(HEPCKOM IPUTUCKY
cacToju ce of 6anoHa 3a JecTWIALV)y, XIafmaka (KOH/eH3aTopa),
IPUXBAaTHOT Cyfla, TepPMOMETpa i IpejHor Tena. [locTymak fectunanuje
HO3HAT je joll U3 BpeMeHa cTape [puke. Y 36upru ce 4yBajy menou
amaparype 3a ZecTUIalnujy Bofie (6a/I0H 3a leCTUNALIN}Y ¥ IPUXBATHA
CYH) Koju Cy HaIlpaB/beHM off 6akpa. AmapaTypa 3a HecTWIAlNjy Of
6akpa HaBefleHa je y KibU3Y MHBeHTapa Jluieja.

COPPER DISTILLATION APPARATUS PARTS
Period: 1850ties
Mass production

Distillation separates volatile components with various boiling points
from a mixture. Pure substances (like distilled water) can be obtained
by distillation. A simple, atmospheric pressure distillation apparatus
has distillation flask, condenser and recipient flask (all glass made), a
thermometer and a heating source. Distillation process was used in
ancient Greece. The Museum pieces are made of copper (distillation
and recipient flasks) and were used for distillation of water. They are
on the inventory list of the Lyceum.




AJIKOXOJIHE JTAMIIE
Paspo6me: npyra nomoBuHa 19. Beka
Cepujcka IponusBofmba

Jlamrre cy BpcTa mpubopa 3a 3arpeBarbe Ha TeUHO ropuso. Kao ropuso
ce yrnoTpe6/paBajy MeTaHoNI wiu etaHosl. Jlamma 01 je T3B. baprenosa
(Barthel) mamma. ITyuu ce ca 200 g MeTaHOa, ITO oMoryhaBa ropeme
y Tpajamy ofi oko 50 MuHyTa. Jlamna 02 je T3B. IINMPUTYCHA TaMIia
y K0joj ce Kao TOpMBO YIOTpeb/baBa CMellla eTaHOTa JM MeTaHOJa
(mmmpuryc). JlammaMa ce He IIOCTIDKe ITTaMeH BUCOKMX TeMIIepaTypa.

SPIRIT LAMPS
Period: Second half of the 19th century
Mass production

Lamps use liquid fuel to generate heat (and light). Most commonly
methanol or ethanol are used. Barthel Lamp (01) is filled with 200 g of
methanol which gives about 50 minutes of burning time. Spirit Lamp
(02) filled with a mixture of methanol and ethanol. These lamps are
used for gentle heating since they do not have strong flames or very
high temperatures.




INTAMEHNIIN

Paspo6me: apyra monoBuHa 19. Beka
—-1pBa nonosyuHa 20. Beka

Cepujcka IpousBofba

[Tnamennuy cy Bpcra nmabopaTopujckor mHpubopa 3a 3arpeBarbe
nocyba u gpyror npubopa. Kox cBux mnaMeHnka ropuso ce TOBOAU
Y JOIM [ie0 KOHCTPYKIyje IIJTaMEHMK], a IIOTOM Ceé yCMepaBa y LieB.
ITporok raca moayy 3a cO60M Basfyx; JOTa3U IO Mellamka ropyuBa
U Bas3[yXa, IpU YeMY y3 IoflaTaK JOBO/bHE KONMMYMHE EHEPIHje JOIas3n
To caropepama ropusa 1 ocnobahama Tomnore. ViMa ux Buie BpcTa
(Bynsenos, Texnos, Mekepos nta). KoHCTpykiyja IIaMeHUKa U
BpcTa ropuBa omoryhaBajy IOCTM3ame pasIuMyuTe TeMIleparype
IIaMeHa, yobudajeno ox 1 000 °C mo 3 000 °C. ITnamenniu 01-04
BapujaHTe Cy DyH3eHOBOr ImaMeHuka, a 05 je mramenuk mo Texmy.
ITnamenuk 06 HeMa HasUB a IPEBACXOMHO je CIY>KIO 32 OCBET/bEIE U
CaBMjambe IIeBU Ha TOIIOTI.

BURNERS
Period: Second half of the 19th and the first half of the 20th century
Mass production

Burners are used for heating, sterilization and combustion. The gas
fuel is introduced at the bottom of a burner and directed through a
“throat” to the top where it is ignited to create a flame. The gas flow
draws in air to aid burning. There are many different kinds of lab
burners (Bunsen, Teclu, Mecker, etc.). Different burner designs and
various fuels enable variety of temperatures, generally between 1000 °C
and 3000 °C. Burners 01-04 are the kinds of the Bunsen’s burners, 05
is Teclu burner, and 06 is unnamed burner used mostly for light and
bending of glass tubes.




PASHOBPCHO CTAKJIEHO IIOCY'BE
Paspo6me: npyra nomoBuHa 19. Beka

-1pBa 1nonosuHa 20. BeKa
Cepujcka IponusBofmba

01 - Bona ca samymadeM ¥ CUTypHOCHOM KanoM. CiryX 3a ipXatbe
JIaKO VICIIAP/BUBUX TEYHOCTI.

02 - IInIuHApPK ca CTOIIOM U IIPpeBUjeHOM ropHhoM UBUIoM. Cryxe
3a CaKyIUbambe racoBa.

03, 08 - Byndose (Woulff) 6ome. 3a mux je KapakTepUCTUYHO Ja
uMajy fBa wiu Tpu rpaa. Ciayske 3a fobujare, aCOpILNY U CYLIeHhe
racosa.

04 - CrakiaeHO 3BOHO 3a Ba3gyHIHy mymmy. BaspgymiHoMm mymmom
M3BJIaYYl Ce Ba3gyX M3 ImpocTopa nop 3BoHOM. Ha Taj HaumH ce mop
3BOHOM IIOCTIDKE BaKyyM.

05 - Cyp 3a gobujame racosa. [Toropan je 3a fobujame BogoHMKa (y
peakiuju usMeby KucenvHa u HeKux Metana) u yrbeHuk(IV)-oxcuma
(y peaxunju usmeby kncenusa u kapO6oHaTa).

06 - Yanra ca cronoM. Cyy KOHYcHOT obnuka ca uciycrtoM. [TorogHa
je 3a IOKasyuBame HaCTajara Tajora y TAJIOKHUM peakiyjama.

07 - JleBak 3a mymeme petopTu. O6/IUK /TeBKa je OTO/jaH 3a YHOLIeHe
TEYHOCTY AMPEKTHO y IONTACTH €0 PeTopTe.

VARIOUS GLASSWARE
Period: Second half of the 19th and the first half of the 20th century
Mass production

01 - Bottle with a stopper and safety cap. Used for highly
volatile liquids.

02 - Footed Cylinder with folded top edge. Used to collect gases.

03, 08 - Woulfe Bottles are bottles or jars with two or three necks used
for washing or absorbing gases.

04 - Glass Bell was used to create a low pressure (“vacuum”) area
underneath it. A vacuum pump was used to remove air.

05 - Gas Generating Flask. Used to make hydrogen (by reaction
of metals with acids) or carbon dioxide (by reaction of carbonates
with acids).

06 - Footed Beaker has conical shape and a pouring spout. It was used
for observing precipitates in precipitation reactions.

07 - Funnel for loading liquids directly into the flask shape part
of retorts.




TPAOYMCAHN OWINHIPU

CA CTOIIOM

Paspo6me: apyra monoBuHa 19. Beka
—-1pBa nonosuHa 20. Beka

Cepujcka IpousBofba

Crak/leHu Cy[ioBM BaJ/bKacTOT OO/MKa ca IUIM(OBAHNM OTBOPOM I
3amylrayeM, OC/IObEHN Ha CTak/IeHy 6a3y (ctoma). Ciryske 3a IpaB/berbe
CMellle Of IBE WM BHUIIEe TEYHOCTU y ofpeheHOM 3ampemmHcKoM
ofiHOCY (Ha IIpMMep CMellla BOJa-eTaHO).

GRADUATED CYLINDERS
Period: Second half of the 19th and the first half of the 20th century
Mass production

Cylindrical glass containers with graduated scale on the side and
ground glass opening and corresponding ground glass stopper. Used
for making a mixture of two or more liquids (e.g. ethanol and water) in
predetermined volume ratio(s).



PETOPTE (CABUJEHHAYE)
Paspo6mpe: apyra nomoBuHa 19. Beka

—npBa nonosyuHa 20. Beka
Cepujcka IpousBofba

CynoBu TpenosHaT/bMBY IO JIONTACTOM MpPOLIMpEY Ha Kpajy
myre uesu. Ha ropmeM fiely peTopTu MOXKe ce HalasuTy IpJo Koje
II0jefIHOCTaB/byje HUXOBO NyHeme. PeropTe ce mpaBe off CTakia,
aJy ce MOTY HaIlpaBUTY U Off TIOPIy/laHa, IBoXKDa, 0710Ba U IIaTUHe.
Iorogne cy 3a gmectwnanujy (Ha IpuMep BOfie) M 3a M3BODeme
peakImja y Kojuma ce MpOM3BOJ peakiuje CaKyIba Kao AecTuiaT (Ha
npuMep JoOujame a30THe KMCEMMHE y peaKlujy KalujyM-HUuTpara u
KOHIIEHTPOBaHe CYMIIOpHe KucenuHe). Petopre y mabopaTopujckoM
pajy ce BuIlIe He KOPUCTe.

RETORT
Period: Second half of the 19th and the first half of the 20th century
Mass production

A retort is characteristic device which consists of a spherical vessel
with a long downward-pointing neck. On the top of retort sometimes
there is a neck (opening) which simplifies loading the retort. Retorts
can be made of glass, porcelain, iron, lead, and platinum. Retorts were
used for various distillations and separating gaseous or liquid products
of chemical reactions (e.g. production of nitric acid from potassium
nitrate and sulfuric acid). Nowadays distilling apparatuses assembled
from several parts replaced retorts.




PA3SHOBPCHO KEPAMUYKO ITOCYBHE
Paspo6me: apyra monoBuHa 19. Beka

—-1pBa nonosyuHa 20. Beka
Cepujcka IpousBofba

01 - Cyp 3a >kuBy. [IHeyMarcka Kajja Of TOpIy/IaHa, 06muka ¢rare ca
6OYHVIM M3NMBOM U ,,KIyIOM  Hacympot usnusy. CIyxXu 3a Apxarme
XMBe Y UM/bY CKYIUbabha [acoBa y IPUXBATHMU CYJ KOjI je OCTaB/beH
y >K71e6 Ha ,KIyIu“ M ypOIEH Y XKUBY.

02 - Cyp 3a uciapasase. Cyf O OpIIy/IaHa Ca IIOK/IOILIEM, M3/IMBOM
1 60YHMM UCIIYCTOM 3a CTaB/batbe fpBeHe apiike. CIyXi 3a ofiBajarbe
cacTojaka pacTBOpa JCIapaBameM pacTBapada, WM 3a pacTBapame
CYIICTaHIIM IIPY 3arpeBarby. 3arpeBarbe Ce MOXKe PaJTI Ha IelIYaHOM
KYIATWIy WM ITAMEHIKOM HPEKO 3aIITUTHE MPEeXNIIE.

03 - Cyn 3a xucennny. Cyz off IOpIIy/IaHa ca Heje[JHAKOM BUCHHOM
CIIOJALIIIbET 3VAA 1 IIeCT Hasdy6/beHux mperpafa. Cayxu 3a Apxarme
KOHI[EHTPOBaHe CYMIIOpHE KNCeIVHE y LBy Cyllerma CYICTaHI.
Cyg ca CyIICTaHIIOM CTaB/ba Ce Y CPeAMHy CyAa 3a Kucenuuy. Onncana
amapaTypa, CMeIlITeHa Ha CTaK/IeHY IUI0YY U IIPeKpMBeHa CTaK/IeHNM
3BOHOM, CIIYKI KaO eKCUKaTop.

04 - ABaH C TyykoM. MacuBaH IOPLY/IAHCKY CYJ 3a YCUTHaBarbe
YBPCTUX CYICTAHIIN.

05 - Ilopuymancku monunh. Yrorpe6baBa ce 3a >kapeme YBPCTUX
CYIICTaHIM Ha BUCOKVUM TeMIlepaTypama.

MISCELLANEOUS PORCELAINWARE
Period: Second half of the 19th and the first half of the 20th century
Mass production

01 - Pneumatic Mercury Tub is porcelain made and bottle shaped
with a “bench” opposite the neck. It was used to collect gases into
a receptacle which was sitting in a bench groove and immersed
in mercury.

02 - Evaporating Dish is made out of porcelain, with a porcelain cover,
pouring spout and outside nosing for a wooden handle. It was used for
separation of solution components by evaporation of solvents, or for
dissolution with heating. It is heated with a sand bath or with a burner
through an asbestos wire gauze pad.

03 - Acid Dish is porcelain made with uneven edge and six pie slice
shaped inside compartments. It was used to hold concentrated sulfuric
acid as drying agent. A smaller dish with a substance to be dried was
placed in the middle of the acid dish and everything placed on a glass
plate and covered with a glass bell creating a desiccator.

04 - Mortar and Pestle; Mortar is a thick walled dish for crushing and
pulverizing of solids.

05 - Crucible is a cup-shaped piece of laboratory equipment used
as a container of chemical compounds when heated to extremely
high temperatures.




00KyMeHMA...
documents...

ITpakTuKyMu, KaTajo3u ¥ MHBEHTapU OIpeMe HEOINXO[HU Cy CBaKoj
naboparopuju. IlpakTukymu cagpske IporpaMe 1abopaTOpUjCKUX
BeXXOM ¥ YHYTCTBa 3a HUXOBY M3pany. Kmure (karamosu) cappike
CIIUCKOBe, C/IMKe, objallllbera U IieHe JabopaTopujckor mpubopa,
nocyba u xemukanuja. V3gajy ux npoussohaun 1 TproBuy XeMmjckoM
OIIpeMOM ¥ IIPeKO BUX ce OHa HabaBspa. IlomucuBame LIeJIOKYIIHe
olpeMe KOjoM pacIonaxke jaaboparopuja, Tj. Boheme MHBeHTapa,
HEOIIXOJHO je 3a pafl. Ha n3nmoxx6m cy usmoxeHy IpakTUKyM, KaTaIor,
KIbJITa MHBEHTapa ¥ MHBEHTApCKe CBECKe KOjy IOKPMBAjy IepUOf
1854-1914. rogumne.

Handbooks, catalogues and inventory lists are essential for every
laboratory. Experiment handbooks include description of experiments
and instructions on how to perform them. Catalogues have lists,
descriptions, often pictures and pricing of labware and chemicals. They
are published by the manufacturers and suppliers. Recording the entire
laboratory inventory is necessary for the proper work and functioning
of a lab. The Exhibition displays handbooks, catalogues and inventory
books and notebooks for period between 1854 and 1914.




KATAJIOT TABOPATOPUJCKE
OIIPEME ITPOM3BOHAYA
BAPI U TATIIOK

Tomuua nsgama: 1914.

Mecto nsgaBama: JIoHTOH

Wznasau: bapy u Tatnok

Karanor xemmjckor npubopa, mocyba, MHCTpyMeHaTa ¥ XeMUKanja
Koju je my6nmxoBao 1914. ropuHe noHAOHCKM mpousBobau Bapp
u Tartmok. OpurmHanan HasuB rmacu: “Price List of Chemical and
Bacteriological Apparatus, Chemicals, and Reagents Manufactured
and Sold by Baird and Tatlock (London) LTD” Karanor cagpxxu 1
330 crpannna. Ha npBoj cTpanu croju notnuc M. Jlosannh, ncnmcan
APBEHOM OJIOBKOM.

BAIRD AND TATLOCK LABORATORY
EQUIPMENT CATALOGUE
Printed: 1914

Location: London
Publisher: Baird and Tatlock

A catalogue of various labware, equipment, instruments and chemicals.
The original title is: “Price List of Chemical and Bacteriological
Apparatus, Chemicals, and Reagents Manufactured and Sold by Baird
and Tatlock (London) LTD”. 1330 pages. The first page has the signature
of M. Lozani¢ in pencil.




KIbUTA MTHBEHTAPA OIIPEME
XEMUJCKE TABOPATOPHUJE
JIMIIEJA 1 BEJIMKE IIKOJIE
Paspo6ime: rogune 1857-1870.
Pyxomuc

Kmura nnBeHTapa ompeme kojy je nmpodecop Muxanno Pamkosuh
HabaBmo y nepuopy or 1854. no 1870. romuHe 1 KOjoM je pacrosiarana
xeMmjcka naboparopuja Jlumeja u xacHuje Bemyke Ikonme cafpxu
CIINCKOBE MHCTpyMeHara, mnpmubopa, mocyba m xemukxammja. Ha
npBoj crpanu Kmure mume: ,Kmax. Cp6. Xemmnune Pagmonuie
Juneja Tonuue 1857“ MebhyTtuM, Ha modeTKy IpBOr IOMINCA IIMIIE:
»JVHBentap Xemuunu CrpaBa Habap/beHe rofuHe 1854, 1855, 1856
o gp>xaBHoM VIHBeHTapy 1857 rogmHe, okTobpa Mecera®. Y CIUcKy
3a 1865. mpBu IIyT ce IHOjaB/byje ped maboparopuja; JO Tafja ce
KOpuCTMIa ped papuonnua. IIpBux rogyuHa CImucKoBMU Cy cafipKann
CTaBKe O IIPE0CTA/I0j ONIPeMM U3 IPETXOHE TOMHE, O ONIPEMH KOja je
HabaB/beHa y Tekyhoj rof1Hy, 0 OIIpeMH Koja je IoTpolieHa y Tekyhoj
TOAMHM M O TOMe IITa IpeocTaje 3a cnefehy ropuny. ITocmenmn
MHBEHTap Y Kibu3u gatupa us 1870, naxo je y Kesusu Beh 6umo yaero
»Habasmeno Tognue 1871% Ienoxynuu muBeHTap u3 1870. ropuue
cauyBaH je y Moce6HOj CBeCIM, Koja IIpefcTaB/ba MTaMIIaHK o6pasal]
3a ,,JIHBeHTap CTBapuM M MaTepuanaa 3a XeMUCKY TabopaTopujy".
VnBeHTapu cy modenu ja ce BOZle HAa OCHOBY IIpaBM/IA O YyBaiby
JIMLEjCKe MMOBMHE JoHeTuX 1855. ropune.
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INVENTORY BOOK OF THE CHEMISTRY
LABORATORY EQUIPMENT

OF THE LYCEUM AND GRAND SCHOOL
Period: 1857-1870

Hand Written

The Inventory Book of the equipment obtained from 1854-1870 by
Professor Mihailo Ragkovi¢ for the Chemistry Laboratory of the
Lyceum (and the Grand School later) lists instruments, equipment,
labware and chemicals. On the first page of the Book it was written:
“Chemistry Shop of the Lyceum of the Serbian Principality, 1857”. At the
beginning of the first recorded inventory it was written: “Inventory of
Chemical Devices Purchased in Years 1854, 1855 and 1856, According
to the State Inventory of 1857, Month of October”. In the list for 1865
the word laboratory was used for the first time; the word shop was
used until then. In the first years the lists contained entries about the
equipment carried over from the previous year, equipment acquired
in the current year, equipment expired in the year and what was left
over for the next year. The last inventory in the Book was dated 1870
although it had an entry “Acquired in 1871”. The regular inventories
started after regulations about preservation of the Lyceum property
were established in 1855.




CBECKE MHBEHTAPA BEJIMKE HIKOJIE
U CBECKE ITOIINMCA KIbUTA

BEJIMKE IIKOJIE MU YHUBEP3UTETA
Paspo6me: roguae 1868-1910.

Pyxomnc

IIpBu MHBeHTapM ompeMe XeMujcke nmaboparopuje JInieja u Benuke
1Kojie BobeHu cy y jemHoj cBecum. Op 1870. rogyHe (BepoBaTHO U
paHuje) MHBEHTapu cy BoheHM y moce6HUM cBecKaMa of TOIMHE M0
TOZIVHe, VTV 32 HEKOJIMKO rofyHa. Y 36upIu ce 4yBajy cBecke 1o 1890.
roguHe. KapakTepucTuka cBecaka jecTe ja Cy HAMEHCKY IITaMIIaHN 32
noTpebe Boherwa MHBEHTapa onpeMe XeMujcke naboparopuje. ITopen
MHBEHTapa onpeMe of 1868. romyiHe BoheHM Cy 1 MHBEHTApY KIbUTA.
IToueTak ,,xemMyucke 6ubmMoOTEeKEe  61171a je KYIOBYMHA ceflaM Kibura 1868.
rofuHe u 17 Kbura HapegHe rofuHe. Y 30UpIM ce 9yBajy MHBEHTapn
Kbura u u3 1875, 1890. n 1910. roguHe.

Ha cmmum y kaTtanmory mpmkasaHe cy Tpu cBecke. IIpBa cpecka je
MHBEHTAap XeMUjcKe naboparopuje u3 1885. rommHe; Apyra cBecka
3eneHe 60je je MHBeHTap HabaB/beHe ompeMe u3 1871, HauMmeH IO
nonacky Cume Jlosannha y Benuky mkony. Jopmwa cBecka Ha ciniy y
KaTaJory je MHBeHTap KibUra XeMMjcKoT MHCTUTYTa 13 1910. roguHe y
KojeM cy mobpojaHa 373 HacmoBa.

INVENTORY NOTEBOOKS AND BOOK LISTS

OF THE GRAND SCHOOL AND THE UNIVERSITY
Period: 1868-1910

Hand Written

A single notebook contains inventories of the chemistry Laboratory of
the Lyceum and Grand School. Starting in 1870 (possibly even earlier)
the inventories were recorded in special notebooks for every year or
for a number of years combined. The Collection includes inventory
notebooks until 1890. Those notebooks were printed specifically for
the Chemical Laboratory inventory records. Starting in 1868 book
inventory was added in addition to the inventory of equipment. The
Chemistry Library was started with the purchase of seven books in
1868 and 17 books the next year. The Museum keeps book inventories
from 1875, 1890 and 1910.

The catalogue picture is showing three notebooks. The first one is the
Chemistry Laboratory Inventory from 1885; the second, green one is
the inventory of equipment purchased in 1871 recorded after Sima
Lozani¢ came to the Grand School. The last notebook is the Inventory
Book of the Chemistry Institute from 1910 with 373 entries.




INPAKTUKYM U3 KBAJIUTATUBHE
XEMUJCKE AHAJIN3E

Tomunua: 1940.

Mecro nsnaBama: beorpas

VzpaBau: [lltamnapuja Jpar. Iperopuh

KBanmuraTuBHe ¥ KBaHTUTATMBHE XEMMjCKE aHA/IU3€ IPECTABIbajy
jelaH of Haj3HAYajHMX BUAOBA IpuMeHe Xemuje. HacraBa xemuje
Ha Jlunejy, kacHuje Benmmxoj mKomu, OZHOCHO YHYBEp3HUTETY,
IpeBacXofHo ce 6asupana Ha CTUNABY MPAKTUYHUX M TEOPUjCKMX
3Halba U3 JOMEHA HEOPraHCKe M OpraHCKe aHaIUTUYKE XeMuje.
36o0r Tora cy mopep yib6eHNMKa 13 HEOPraHCKe ¥ OPTaHCKe XeMlje
Meby npBMMa HamMCaHM M TPAKTUKYMM W3 aHAIUTHIKE XeMuje,
KOju He caMo fla Cy OMIM HacTaBHO CpPEACTBO CTYNEHTVMa, HEro
U TIPUPYYHUK 3a XeMudape y nabopatopujama. IIpBy ImpakTMKym
ny6mKoBaH je 1873. romuHe: ,, YIIyTCTBO 3a KBaJIUTaTUBHE XeMUCKe
aHa/mM3e HeopraHckux Tema“. IIpakTuxyMm je mspaben mo ysopy Ha
CIMYaH TPAaKTUKYM YyBeHOT XeMmdapa Bucmmienyca (Wislicenus).
Y Karamory je Npuio)KeHa CIMKa HACJIOBHE CTpaHe IPaKTUKyMa
»KBalMTaTMBHA XeMICKa aHanm3a“ Koju je usgao Munooje Jlosanuh
1940. rogmue. Pagu ce o ,Volhard-oBoj KBaIMTAaTMBHOj XeMUCKOj
aHamusy o, H.V. Pechmann-a“

e
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QUALITATIVE CHEMISTRY ANALYSIS
LABORATORY HANDBOOK

Year Printed: 1940

Location: Belgrade

Publisher: Drag. Gregori¢ Print Shop

Qualitative and quantitative chemical analysis are widely used
chemical applications. The Lyceum, the Grand School and the
University Chemistry Curriculum were founded on theoretical and
practical teachings of Inorganic, Organic and Analytical Chemistry.
In addition to textbooks for Inorganic and Organic Chemistry,
Chemistry Analysis Laboratory Handbooks were among first ones
to be written and used not only by the students but also as manuals
for chemists in commercial laboratories. The first one “A Guide to
Qualitative Chemistry Analysis of Inorganic Substances” was printed
in 1873. The Guide used the similar handbook written by the famous
chemist Wislicenus as a model. The Catalogue displays an image of
the front page of the “Qualitative Chemical Analysis”, published by
Milivoje Lozani¢ in 1940. It was a translation of “Volhard’s Qualitative
Chemistry Analysis” by H.V. Pechmann.



KIBbUTA PAYYHA KYIIVBEHE OITPEME
XEMUJCKE TABOPATOPMUJE

JIMIIEJA "1 BEJIMKE HIKOJIE

Paspo6me: ropuue 1854-1870.

Pyxomnc

I[TapanenHo ca BohemeM eBMIeHIMje 0 OIIpeMI XeMMjcKe Tabopartopuje,
Muxanno Panrkosuh je Bogyo KWUTY padyHa y K0joj Cy IpUKasaHU
TPOLIKOBM KYIOBMHe MOTpebHe maboparopujcke onpeme. Ha mpBoj
CTpaHy Kwure mmiue: ,Pauyn Xemmune Papmonune 1854 ropmue®
IIpBa ompema HOpydYeHa je Of MCTAaKHYTOI IIpaIIKOT IpousBobaya
Bennena barke (Wenzel Batka). Bpemnoct HabaBke usHOocuna je
oko 340 Tanupa. HapenHe ropyHe KyIubeHa je M ompeMa Of OedyKor
npoussobhaua Jlenoapa (Lenoir). PauyHy y kmusm ykasyjy fma je u
HapeJHMX TOfYIHA ONlpeMa KYIOBaHa Of IIOMEHYTOI NpoM3Bohada;
mocjefba KyMOBMHA JaTupa of, anpunaa 1869. rogmue. Ilocmenmu
padyH ce ofHOCK Ha NpuU3HaHuULy of ¢pebpyapa 1870. ropmune, KojoM
je Benmka mkonma Iatuia ,,pXKaBHOj KIbUTOIeEYaTHM 3a ,16 Tab
VuBenTapa Kmura u 64 Tabaka 3a xem /laboparop*.

THE BOOK OF PURCHASE BILLS

FOR THE CHEMISTRY LABORATORY
OF THE LYCEUM AND GRAND SCHOOL
Period: 1854-1870

Hand Written

In addition to regularly recording inventory, Mihailo Raskovi¢ kept the
Book of Bills listing expenses for purchases of laboratory equipment and
supplies. “Bills of the Chemical Shop for 1854” is written on the page
one. New equipment was ordered from the well-known manufacturer
Wenzel Batka (Prague). The total bill was about 340 Thalers (Talirs).
The following year equipment from the Vienna manufacturer Lenoir
was bought. Equipment from the same manufacturer was bought in
the following years too; the last bill was dated April 1869. The last entry
in the Book of Bills was from February 1870, stating that the Grand
School paid to the “State Print Shop” for “16 Inventory Books and 64
Chem. Lab. notebooks”.




Xemuraauje...

Chemicals...

Xemukanuje (rpy. chémeia) XeMyjCKy IIPOVM3BOY, XeMUjCKI apTUKIIL
To cy mpupopHe m cuHTeTHMCaHe CyncTaHle. Yucre cymncranie cy
€IeMEHTH 1 jefiViberba. Jeluberba MOTY OMTY HeOpraHCKa U OPraHCKa.
Ho maHac je mosHaro 118 enemenara u oxko 60 MUIMOHA jenuiberba. Y
36uprm je cauysaHo oko 850 cymncraHIm u3 BpeMeHa JInneja, Benke
IIKOJIe ¥ HoveTka beorpajyickor yHuBepsurera. Y 36upum I1ocToje u
OpUTMHAJIHA IIAKOBarba CYIICTAHLIMN 13 TOT IIEPUOfa.

Chemical (from Greek chémeia) is a substance obtained by a chemical
process or producing a chemical effect. Chemicals can be natural or
synthetic substances. Pure substances can be elements or compounds.
There are 118 known elements and about 60 million compounds.
Compounds can be inorganic and organic. The Collection has 850
substances from the Lyceum, Grand School periods and the early
University years.




PEATEHC-BOYMNILE CA

XEMUKAJIMJAMA (CYIICTAHIIE)
Paspo6me: gpyra monosuHa 19. n
npBa nonosyuHa 20. Beka

REAGENT BOTTLES WITH CHEMICALS

(SUBSTANCES)
Period: Second half of the 19th and the first half of the 20th century

36upka pacrmonaxe ca oko 850 peareHc-604MIa ca XeMyKaayjama
(cyncrannama). TotoBo cBe 6ounte cy op craxma. Hasusyu MHOrmMx
CYICTaHIM Cy MCHMCaHM PYKOM Ha eTMKeTaMa KoOje ce Hajase Ha
6ounitama. Hajsehn 6poj etnxera je ¢pabpuuky npousseneH. [Tpema
KibJTaMa MHBEHTapa, eTUKeTe Cy IPBM Ty T KyI/beHe 1865. roguue. Ha
oko 30 60ounIiia CTOje eTHKeTe KOje CBefoue O TOMe Ja Cy XeMUKanuje
npumnagane Bemvkoj mkomu. Ha etukerama geceTak 6oumma Imie
M. S. Lozanitsch. Ha pmecetak 6ounuiia Hajase ce MMUKTOTPaMy KOju
yKa3yjy Ha cBojcTBa Xxemukamyuja. Hajsehu 6poj cyncranny xymmen
je o Hemaukor npousBobaya xemnkanuja C. A. E Kahlbaum G.m.b.H.
(¢upma je ocnoBana 1818. ropuue) u ox Schering-Kahlbaum AG
(¢upma je ocHoBana 1927. ropmiue). XeMmkKanuje ca eTMKeTama
Schering-Kahlbaum AG notudy u3 mepuopa 1927-1937, ¢ o63upom
Ha To fia je pupma Schering-Kahlbaum AG 1937. ropuHe npectana na
nocroju. Heke 6owe jom Hucy orsopere. [lopen HaBefieHNX, cadyBaHe
Cy XeMHUKanuje M Of HEKONMMKO APYrMx mHpousBobaua, yrmaBHOM
HeMayKIX, Kao 1To cy Merck, Zentrallaboratorium Deutcher Apotheker,

Heinrich Byk Chemische Fabrik utp. —

The Museum has about 850 Reagent Bottles with Chemicals
(Substances). Almost all bottles are glassmade. Hand written labels on
bottles name the substances inside. Most of the labels are commercially
made and the inventory books indicate they were first purchased in
1865. The labels on about 30 bottles state they belonged to the Grand
School. About ten bottles belonged to S. M. Lozanitsch. A dozen of
other bottles have symbols indicating the properties of chemicals.
Most of the chemicals were purchased from German manufacturers
C. A. E Kahlbaum G.m.b.H. (established in 1818) and from Schering-
Kahlbaum AG (established in 1927). Chemicals with Schering-
Kahlbaum AG labels are from 1927-1937 period since that company
ceased to exist in 1937. Some bottles have never been opened. There
are chemicals from other manufacturers too, mostly German, such
as Merck, Zentrallaboratorium Deutcher Apotheker, Heinrich Byk
Chemische Fabrik, etc.




MMHEPAJI ABATIUT

Paspo6me: kpaj 19. Beka

ABanmuT je MMHepan Koju NIpuUIIafa IPyny MAUT MuHepana. To je
MuHepan 3eneHe 6oje. [Iponamrao ra je Cuma Jlosaunh. ITponanasak
je o6jaBuo 1884. rogmHe. MuHepar je Ha3Bao IpeMa MMeHY ITaHHe
Aarney 6musyay beorpania. Cmarpa ce fia je aBaanT IIpaTHIall KBapia
U JOIOMMTA € 063MPOM Ha TO Jja Cy MM Hanasuiura y Cpbuju Ha ucTum
nokamutetnma. Jecer ropmua kaceuje C. Jlosanmh je opmpemo n
06jaB1O cacTaB MUHepasa aBajaNTa, KOjU je U3pasyo IPeKO MaceHOT
ymena oxcupa cummnujyma (54,66 %), amymmumjyma (20,46 %),
xpoma(IIl) (10,88 %), reoxxha(IIl) (1,18 %), maruesujyma (2,06 %),
Kanujyma (4,61 %) u Bogme (5,66 %). HaBemenn cactaB MuHepana
0iTOBapa y30PKY KOjH je CyIIeH Ha TeMIlepaTypu Koja mpenasu 100 °C
U KOjU je MCIpaH XJIOPOBOJOHMYHOM KHcennHoM. Pearyje camo ¢
(bIyopOBOTOHMYHOM KVCETVHOM.

MINERAL AVALIT
Period: the end of 19th century

Avalit is a member of the Illite mineral group. It is green in color. It
was discovered by Sima Lozani¢. Its discovery was published in 1884.
The mineral was named after the Avala Mountain near Belgrade. Avalit
is associated with the quartz and dolomite family of minerals, since
their geological locations are the same in Serbia. Ten years after the
discovery, Lozani¢ identified and described the chemical composition
of Avalit which he tested by measuring the mass percentage of
oxide following elements: silicon (54.66 %), aluminum (20.46 %),
chromium(III) (10.88 %), iron(III) (1.18 %), magnesium (2.06 %),
potassium (4.61 %), and water (5.66 %). This mineral composition was
obtained on a specimen heated at temperature exceeding 100 °C and
was rinsed in hydrochloric acid. It reacts only to hydrofluoric acid.




3axeannocm 3a peanusauujy usnoxcoe 0yzyjemo: npog. op Cnobodany Munocasmwesuhy, donucnom unany CAHY,
npogp. op Anexcandpy Ilonosuhy, npogp. op Iopary Poenuhy, npod. op Mnuju Bpueckom, npogp. op bpanumupy Josanuuhesuhy,
npogp. op XKusocnasy Tewuhy, npog. op Heany Ipmemuhy, npog. op dpazarny Manojnosuhy, npog. op Cuexcanu Bojosuh,
op Ilempy Padusojuiu, Munany Cmojanosuhy (Ynueepsumem y Jenu ,Ppudpux Hlunep”, Hemauxa), Munuvyu Pucmuh, Jecanxu Babuh,
Pyxcu Bynow, 30pasxy Kpajuunosuhy, Padosany Mwuyy, Cnasuwu Munowesuhy, [opany Benuuxosuhy, Ilempy Apcuhy, XKapxy Byuanunu,
Wesarny Padosanosuhy, IIpedpazy Byoumnuhy, Mapujanu Josuh, Jenenu Ipazojnosuh, Jenenu Jumumpujesuh, Vsarnu Anmonujesuh,
Becuu Munanosuh, Anexcanopy Bophesuhy, Munowy Kosuhy, Ypowsy Hlaporwuhy, Byky Byxosuhy,
eocnohu bpanucnasu Jopoanosuh u mp Huxonu Cmojanuy.

Ceu usnoxenu excnonamu npunadajy 36upyu eenuxana cpncke xemuje (My3ejy xemuje).

Wsnoxba je peanuszosana y oxkeupy npojexma 179048,
Koju gunancupa Munucmapcmeo npocéeme, HayKe u mexHonouikoz paseoja Penybnuxe Cpouje.

For the realization of this exhibition we are particularly grateful to: Prof. Slobodan Milosavljevi¢ PhD, corresponding member of SASA,
Prof. Aleksandar Popovi¢ PhD, Prof. Goran Rogli¢ PhD, Prof. Ilija Bréeski PhD, Prof. Branimir Jovanciéevi¢ PhD, Prof. Zivoslav Tesi¢ PhD,
Prof. Ivan Grzeti¢ PhD, Prof. Dragan Manojlovi¢ PhD, Prof. Snezana Bojovi¢ PhD, Petar Radivojsa PhD,

Milan Stojanovi¢ (University of Jena “Friedrich Schiller;” Germany), Milica Risti¢, Desanka Babié, Ruza Bunos, Zdravko Krajéinovic,
Radovan Injac, Slavisa Milosevié, Goran Velickovié, Petar Arsi¢, Zarko Bucalin, Ivan RAdovanovié, Predrag Budimlié¢, Marijana Jovid,
Jelena Dragojlovié, Jelena Dimitrijevi¢, Ivana Antonijevié, Vesna Milanovi¢, Aleksandar Djordjevié, Milos Kozi¢, Uros Saronjié, Vuk Vukovié,
Mrs. Branislava Jordanovi¢ and Nikola Stojanac M.S.

All exhibited artifacts are the ownership of the Great Serbian Chemists’ Collection (the Museum of Chemistry).

The exhibition is realized as part of the project 179048,
financed by the Ministry of Education, Science and Technological Development of the Republic of Serbia.
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