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Abstrakt

Diserta¢ni prace se zabyva vyuzitelnosti alchymie pfi vyuce chemie na stfedni
Skole typu gymnazia. Ve vyzkumné ¢asti pak sleduje rozdil ve vysledcich vzdélavani u
zaka, kteti provadéli stejny experiment alchymickym piistupem, a u téch, ktefi ho
provadéli zpusobem klasickym. Zakladnim cilem bylo potvrdit, nebo vyvratit pfinos
zcela jiného ptistupu k experimentu - alchymickym zptisobem.

Vychodiskem prace je alchymie samotna. Nejdiive bylo nutné ji popsat a nalézt
V ni, co je vyuzitelné ve vyucovani, a definovat to. Zamétil jsem se na jeji spiritudlni
rozmér. Tento fenomén pak pievadim do feci pedagogicko-psychologického rdmce, aby
na tomto zakladé mohla vzniknout urcitd didakticka metoda, ktera bude Zzakum
piistupnd, realizovatelna ve skole a zaroven efektivni.

V teoretické Casti se zabyvam zejména definici alchymie. Ta vychazi z reSerse
dostupné Ceské 1 svétové literatury. Sleduji vyvoj alchymie od starovékych pocatki az
do 20. stoleti, nebot’ vyvoj této nauky je pro definovani stejné dilezity jako jeji zaklady
samy. Vzhledem k tomu, Ze ani dnes neni pohled na alchymii zdaleka jednozna¢ny
z hlediska jejich cill, sleduji proto jak materidlni, tak kontemplativni cile. Praveé
spiritualni ramec alchymie se v dalSich kapitolach snazim dolozit na zakladé¢
dostupnych originélnich textt a studii.

Prakticka vyzkumna ¢ast obsahuje dvé studie. Prvni zkoumd vztah vetejnosti a
uciteld k alchymii a druhd je vlastnim vyzkumem vyuZiti alchymie pii vyuce na
gymnaziu. Vysledky prvni studie poukazuji jednozna¢né na zdjem o alchymii jak u
vetejnosti, tak U pedagogl. Toto téma tak Cini z alchymie ucivo siln¢ motivacni.
Vysledky zaka po simulaci alchymické praxe prokazuji tendence k dosahovani lepsich

vysledki nez u zaki praktikujicich klasicky $kolni experiment.
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Abstract

The dissertation deals with the usability of alchemy in chemistry education at
secondary schools — especially grammar schools. In the research part it monitors the
differences in educational outcomes for pupils who performed the same experiment
with the alchemical approach and those who did it in the classical manner. The basic
objective was to confirm or refute the benefits of a completely different approach to the
experiment - an alchemical way.

The starting point of the paper is alchemy itself. First, it was necessary to describe
it and then find and define what is useful in teaching. I chose its spiritual dimension.
This phenomenon is then transformed into the framework of pedagogical-psychological
speech in order to set a certain didactic method on that basis that will be accessible to
pupils, realizable at schools and efficient.

The theoretical part focuses on the definition of alchemy in particular. It is based
on the research available in Czech and world literature. It monitors the evolution of
alchemy from its ancient beginnings to the 20th century because the development of this
doctrine is as important as its foundations themselves for its definition. Given that there
is currently no clear view of alchemy in terms of its true objectives, the paper watches
both physical and contemplative goals. That is why the spiritual alchemy is tried to be
proved in other chapters on the basis of available original texts and studies.

The practical part includes two research studies. The first study examines the
relationship of the public and teachers to alchemy and the second one is the research of
the use of alchemy while teaching at grammar schools itself. The results of the first
study clearly show the interest in alchemy for both the public and educators. Thus, this
topic turns alchemy into highly motivating curriculum. The results of students who
performed alchemical practice show a tendency to achieve better results than the

students practicing classical school experiment.
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Uvod

Pii své praci stfedoskolského ucitele se Casto setkavam s tim, ze limitujicim
faktorem pro uspé$né osvojeni uéiva neni nedostatek intelektu mych zaka, ale jejich
celkovy hodnotové postojovy profil. V posledni dobé dochazi zejména k rozvoji a
masivnimu pouzivani novych technologii (interaktivni tabule, tablety, pocitace, ...).
Vytvéii se nové ucebni plany jak na urovni celostatni i samotnych Skol. Efektivita
téchto se zatim nezda velka. Usili §kol sméfuje piedeviim ke zlepSovani materialné
technického zabezpeceni za GiCelem zvySovani

V ramci mnou vyu€ovaného predmétu jsem hledal prostiedek, ktery by mohl u
zakl nejenom zvySovat znalosti a dovednosti v oboru, ale zarovein dat vychovné-
vzdélavacimu procesu i kvalitativni rozmér vlastniho ristu a prozitku. Pouzitelny
zpusob jsem nasel v alchymii, kterd svym netradi¢nim pfistupem umoznuje studovat
latky a jejich pfemény a zaroven zaZivat vlastni spiritudlni rozmér. Upozoriiuje na to, ze
ne vSechno lze jednozna¢né a jednoduSe védecky dokazat. Uc¢i ucté a obdivu k
predkim, ktefi polozili zdklady moderni védy ¢asto nelehkou cestou. Ukazuje ale také
posetilé a necCestné jednani alchymickych podvodnikli a okultnich Sarlatanti.

Alchymie je interdisciplinarni véda. Prolina se s filosofii, teologii, psychologii,
historii, chemii, fyzikou, medicinou, farmacii, literaturou, hudbou, stavitelstvim,
malifstvim nebo jazykovédou. Kazdy tento prunik je inspirativni a muze byt podle
zajmu pedagoga predstaven zakim. Rozsah toho, co mizeme do vyuky zatadit, je dan
vSak celkovym poétem hodin a neumoziuje vénovat se alchymii v plném rozsahu.
Stejné tak tato prace se zaméfi pouze na Cast toho, co je alchymie — alchymicky
experiment.

Za alchymicky pokus muzeme povazovat fadu ,,0obyCejnych® experimentl.
Dilezity je vSak cil, ktery si vytyéime pii jeho provadéni. Cilem alchymického
experimentu ve Skole neni jen zvazit, zmé&fit a vysvétlit, ale pfedev§im nabidnout

studentim moznost prozit i duchovni rozmér pottebny k vytvoreni pozitivnich postoji.



Cile prace

Pii vybéru tématu disertani prace jsem si vyty¢il nékolik cili jak v teoretické, tak

v praktické ¢asti prace.

Cile teoretické casti jsou:

1. Vytvofit struény piehled historie alchymie od jejiho vzniku po 20. stoleti
s piihlédnutim k vyznamnym osobnostem a milnikim v jejim vyvoji. Kriticka
reSerSe dostupnych zdrojl jak zahrani¢ni, tak domaci literatury. Historicky vyvoj
rozd¢lit srozumitelné do historickych epoch podle typickych ukazatelti.

2. Popsat hlavni teoretické principy, které jsou charakteristické pro alchymii. Najit
pro tato zakladni vychodiska oporu v originalnich textech i odborné literatuie.

3. Pojmenovat didaktické a psychologické aspekty, které alchymie ze své podstaty

poskytuje.
Cile praktické casti:

1. Zjistit reser$i v dostupnych uéebnicich vyskyt tématu alchymie a jeji definici a
prezentaci.

2. Zjistit vztah vetejnosti a ucitelti chemie na stiednich Skolach k alchymii (jak ji
vnimaji, jaké cile podle nich mda). U vefenosti zmapovat znalost
charakteristickych dat alchymie. U pedagogu zjistit motivaci vzdélat se v rdmci
DVPP (dalsi vzdélavani pedagogickych pracovniki) v alchymii.

3. Hlavnim cilem je zjistit, zda Zaci exponovani alchymickému experimentu dokazi
efektivnéji prezentovat své znalosti chemie, které ziskali pfi jeho provadéni, nez

74ci, ktefi stejny experiment provadeéli s klasickym zadanim.
Cile vznikly na zaklad¢ niZze uvedenych hypotéz, které se v praci snazim ovéfit.

e Hypotézou teoretické Casti je otdzka moznosti vyznamu alchymie jako esoterni ¢i
spiritudlni nauky, kterd umoziuje Zakim osobnostni rist a tim i1 efektivngjsi

vzdélavaci proces.



e Praktickd C¢ast prace ovétuje hypotézu, zda alchymicky experiment mize byt

funk¢énim didaktickym prostfedkem pro zvySovani znalosti v chemii.

Metodika

Teoreticka Cast prace spoclivala zejména v reSerSi dostupné literatury a jeji
zpracovani. Vysledkem je text, ktery shrnuje jak soucasné nejnovéjsi poznatky
Z historie alchymie, ale také ukazuje dobovy pfistup k tématu. Vypracoval jsem vlastni
déleni alchymického tématu do jednotlivych epoch vyvoje, které zahrnuje dobu od
starovéku do soucasnosti. Na zéklad¢ ptivodnich textd i odbornych textii jsem popsal
teoretické principy, na kterych alchymie stoji a souc¢asné tak ukazuji potencial ptisobeni
alchymie na osobnostni rist zak.

V praktické ¢asti disertacni prace jsem ve vetfejné dostupnych ucebnicich v Taboie
vyhledal, jakym zpusobem a v jakém rozsahu je v nich téma alchymie zpracovéano.
Déle jsem provedl vyzkum vetejnosti a pedagogt ucicich chemii s vyuzitim google
formulare. Cilem vyzkumu bylo zjistit, zda je alchymie potencidlné¢ motivaéni téma pro
jak pro zaky, tak ucitele. Posledni ¢ast je tvofena vyzkumem provedenym v 10 tiidach,
kdy polovina zaka provadéla laboratorni praci jako klasicky experiment a druhé pilka

jako alchymicky pokus.

Vysledky a diskuze

Casové rozvrzeni a ¢lenéni historie alchymie uvadi schéma 1. Vyznamné osobnosti jsou
zivld, kterou nalézame od Ciny pies Indii az do Evropy. Na zékladé uceni Aristotela
(384 — 322 pt. n. 1.) se etabluje Empedoklova (490 — kolem roku 430 pf. n. 1.) teorie Ctyf
zivli: vody, ohné, zemé¢ a vzduchu. Alchymie myslenku ptebird. Latky jsou sloZeny
z téchto zivla, které maji vzdy po dvou ze ¢Etyi zivla (horke, studene, suche, vihké).
Zménou jedné vlastnosti, se méni i zivly a tim i latka, ktera je ze zivli tvofena. Podobné
jsou pozdéji latky tvofeny kombinaci siry a rtuti (soli). Uvedeny mysSlenkovy konstrukt
je zakladem transmutace, kterd je védeckou doktrinou od pocatku alchymie az do 18.

stoleti. Krom¢ vySe uvedeného chemického pfistupu je pro alchymii dulezity i ramec



duchovni a dusevni. Ten se odviji od myslenek hermetismu, gnose, novoplatonismu a

Kabaly.

Schéma 1

2000, 5.8 Alchymie je zkouména zhlediska modernich poznatki jak v ptirodovédnych,

technickych. tak humanitnich védach.
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Rozvoj védy poznamenal alchymii piedevs§im v oblasti experimentalni. V této epose
zatind vyrazn€j$i roz§tépeni alchymie na jeji praktickou a kontemplativni ¢ast. Rozviji se
okultistické, zednaiské, rosekrucianské odnoze. Vznikaji prvni védecka dila o historii alchymie i
jeji psychologické uchopeni.

Alcmé

né:
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Zlaty ve€k alchymie. Teorie transmutace je pfevazujici nazor na preménu latek. Vlivem
kulturng politického klimatu se alchymie usidluje na dvorech panovniki a stava se teoretickou i
prakticky se rozvijejici védou, ktera zasahuje od metalurgie ptes 1ékaiské védy az do duchovni a
magické sférv. Pocatkv kontemnlativniho sméru alchvmie.

1500
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Od 12. stoleti vznikaji pteklady alchymickych arabskych textii, Evropa se seznamuje
s antickymi myS$lenkami prostfednictvim arabskych texti. Alchymie se postupné etabluje
v Evropé jako teoretické vychodisko k praktickym femeslnym c¢innostem. Jejimu vétSimu
rozmachu v esoternim obsahu ¢asteéné brani kiestanska doktrina. Alchymie se postupné stava ,,
pfirodni filozofii“.

1100

Arabsky svét se stava nositelem myslenek starovéku. Dochazi k vydavani knih se
souhrnem myslenek helenistického svéta a jejich §ifeni. Vznika teorie rtuti a siry.
Rozviji se 1ékafské védy, metalurgie, zlepSuji se chemické postupy vyroby sloucenin.
Alchymie se stava ,,prirodni védou*, ktera se ¢astecné ocistuje od mystickych prvki.

-
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V Alexandrijském obdobi dochézi k syntéze vSech dosaZitelnych poznatki, uceni
3 a praktickych dovednosti. Spojenim knézského Uméni, femeslné chemie, antické
s filozofie, gndze, mytd, novoplatonismu... vznika zakladni ,substrat“ pro vznik
alchymie. Vznikaji prvni nam dochované texty, které maji povahu toho, co pozdé&ji
3 nazyvame alchymie.
-300

Recké obdobi je spojeno predevsim s rozvojem zakladniho teoretického ramce
budouci alchymie. Systematické budovéani celistvych na sebe vice ¢i méné
navazujicich myslenek vyustilo v ucelenou koncepci Aristotela, ktera byla pfijata
celym helénistickym svétem a dala zaklad budouci véde pro dalsich 2000 let.

8
S

& '
do rozkvétu fecké kultury

Obdobi myth a legend a zaroven kolébka femeslné vyroby kovi, barev nebo
lécitelstvi. Mytické mysleni dalo zéklad pozdéjsim magickym a mystickym smérim
alchymie. Prace s kovy zase jeji materialni zaklad. Tyto zaklady jsou stejné na riznych
mistech Zemé& a uréuji duchovni podstatu alchymie, kterd je pro tuto nauku
charakteristickym motivem.




Alchymie v didaktice chemie vychazi ze specifickych podminek, které jsou na

praktikujici zéky kladeny. Alchymie ma svoji psychologickou podstatu, kterd vychazi

z psychologie C. G. Junga (1875 — 1961). K vysvétleni ptisobeni symbolu jsem vySel

Z teorie tacitnich znalosti Michaela Planyiho (1891 - 1976) a navazujicich praci, které

znalosti popisuji v rdmci teorie tzv. sjednoceného pole.

Prakticka Cast shrnuje vyskyt tématu alchymie v uéebnicich chemie. Zde jsem na

zéklad¢ prostudovanych knih dospé€l k poznatku, ze alchymie se v ucebnicich pfilis

nevyskytuje, pfipadné spiSe okrajivé (vétsinou jako heslo v rdmci kratkého historického

uvodu do chemie). Vysledky vyzkumu mezi vefejnosti a ucitely chemie shrnuji nize

uvedené tabulky 1 a2.

Tabulka 1 - vefejnost

¢islo uvadi souhlas s tvrzenim nebo hodnotou
v % respondentil

vSichni “rsos “r1cos woo o 1s
respondenti vzdélanim | vzdélanim | ucitelé v
SSv% | VSv% %
v %
1. Otézky o alchymii
Alchymii mizeme nazyvat védou 52 51 53 41
Alchymie jiz dnes neni praktikovana 34 28 45 42
Alch}_lmle byla predvédeckym obdobim 85 85 86 92
chemie
Alchymista je/byl vétsinou podvodnik 20 22 17 16
Alchymista musi rozumét chemii, znat 72
o .o S M 74 67 69
ptirodni zakony a chemické slouceniny
Alchymista by mél byt ¢lovék moudry, 84
S X s v 88 75 75
vzdélany a moralné uvédomély
2. Co je alchymie?
Alchymista se pokousi vyrobit zlato z
neuslechtilych kovii jako je napt. olovo, 33 28 43 56
ptipravuje elixir nesmrtelnosti a Kémen
mudrci
Alchymista chce chemickymi reakcemi
pfipravit uzitené latky pro primysl a 14 16 10 9
domécnost
Alchymista pracuje pfedevsim na 8
N . 10 4 2
zdokonaleni sve osobnosti
Alchymista pfedevsim pfipravuje nové
chemické slouceniny, objevuje nové ptirodni 45 46 43 33
zékony
3. Zdroje informaci
Jsem sezn_amen(a) s alchymii cilenym 13 11 16 23
samostudiem
Povédomi, co je alchymie, mam zejména z 79 77 82 74

filmu a literatury




?ovedoml, co je alchymie, mam zejména ze 22 23 21 30
Skoly
O alchymii jsem si nejméné jednou v zivoté
sam hledal informace z vefejné pfistupnych 42 34 58 83
zdroju (knihy, internet, Casopisy, ...)
Moje soucasné znalosti z alchymie povazuji 95 97 92 87
za povrchni
4. Motiva¢ni Cinitele
Alchymie je téma opfedené tajemstvim 91 94 85 87
Alchymie mi pfipada jako zajimavé téma pro 87

: : 84 92 -
film a knihu
Alchymie je téma, které by mélo byt
obsahem vyucovani v rozsahu, abych byl
schopny/né vysvétlit co je alchymie a ¢im se 82 82 82 --
zabyva, kde se vzala a n€kolik vyznamnych
predstaviteld
Ptivital bych, kdybych byl ve Skole stru¢né 78

Ny . . o 80 75 -
béhem 1-2 hodin sezndmen s alchymii.
5. Znalostni test alchymie

vs1cl:jn1 . | vzdélanim | vzdélanim | ucitelé v
respondenti Sg V% VS V% %
v %

Rozvoj alchymie v Cechdch spada do
obdobi ...
kolem roku 1200 2 2 2 -
kolem roku 1400 10 11 8 -
kolem roku 1600 84 84 85 -
kolem roku 1800 4 3 5 -
Pocatky alchymie na evropském kontinentu miizeme datovat do obdobi:
1100-1300 43 46 36 -
1300-1500 33 28 44 -
1500-1700 24 26 20 -
Alchymie je spojena v Ceskych zemich zejména s vidadou:
Cisaf Rudolf I1. 87 82 97 -
Cisarfovna Marie Terezie 0 0 1 --
Knize Vaclav 4 6 1 --
Krél Karel IV. 8 11 1 -
Je tato osobnost spojena s alchymii
Avicena 40 39 42 --
Paracelsus 44 43 46 -
Kopernik 17 20 11 -
Tade4s Hajek z Hajku 35 40 24 -




Edvard Kelley 72 62 91 -
Nicolas Flamel 59 68 40 -
Fulcanelli 41 42 40 -
Hermes Trismegistos 47 54 32 -
Giordano Bruno 21 25 14 -
Isaac Newton 24 26 21 -
Tabulka 2 - pedagogové
ucitelé uéite’lé_
SS v | POIA
1. Otazky o alchymii
Alchymii miizeme nazyvat védou 41 39
Alchymie jiz dnes neni praktikovana 42 42
Alchymie byla ptedvédeckym obdobim chemie 92 93
Alchymista je/byl vétsinou podvodnik 16 12
Alchymista musi rozumét chemii, znat ptirodni zakony a chemické 69 65
slouceniny
Alchymista by m¢l byt ¢lovék moudry, vzdélany a moraln¢ uvédomély 75 76
2. Co je alchymie?
Alchymigta se pokopé’i vyrobit zlato z neuslechtilych kovu jako je napt. 56 55
olovo, ptipravuje elixir nesmrtelnosti a Kaimen mudrci
Alchymista chce chemickymi reakcemi ptipravit uzitecné latky pro 9 8
priamysl a domécnost
Alchymista pracuje pfedevsim na zdokonaleni své osobnosti 2 4
Alchymista ptedevsim pfipravuje nové chemické slouceniny, objevuje 33 33
nové ptirodni zdkony
3. Zdroje informaci
Jsem seznamen(a) s alchymii cilenym samostudiem 23 25
Povédomi, co je alchymie, mam zejména z filmu a literatury 74 74
Povédomi, co je alchymie, mam zejména ze skoly 30 31
O alchymii jsem si nejméné jednou v zivoté sam hledal informace z
vetejné pristupnych zdroju (knihy, internet, Casopisy,...) 83 85
Moje soucasné znalosti z alchymie povazuji za povrchni 87 87
4. Alchymie ve vyuce
Kolik ¢asu vénujete ve vyuce alchymii
nezminuji se o alchymii 21 1
c¢ast 1 hodiny 65 76
1-2 hodiny 11 19
vice jak 2 hodiny 3 4
Alchymie by mohla byt pro zaky zajimavé téma 94 93
Kdybych mél(a) vice zajimavych poznatkil z alchymie, zatadil(a) bych
alchymii do mych hodin cast&ji 58 58
Téma alchymie by mohlo byt zajimavé na 2-3 hodiny seminate z chemie 65 67
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(pfedmét rozsitujici chemii s dotaci 2 hodiny tydné 1-2 roky)

Pokud by byl uspotadan jednodenni seminat v ramci DVPP o alchymii a 77 78
jeji uplatnéni pii vyuce, zucastnil(a) bych se

Statisticka data

Primérma délka praxe 17,8 let | 18,3 let
Jsem aprobovany(4) ucitel(ka) chemie 85 98

Vysledky vyzkumu ukazuji, ze alchymie je téma zajimavé jak pro vetejnost, tak
pro ucitele. Téméf 80% pedagogu by se zcastnilo Skoleni v rdmci DVPP v oblasti
alchymie. Alchymie z tohoto vyzkumu vychazi jako mozny motivacni Cinitel.

Experimentalni ¢ast prace shrnuje vysledky v tabulce 3 a graf 1 a 2.

Tabulka 3

Motivacni otazky Alch. | Klas. | rozdil

Prace byla jednoducha na provedeni experimentalni ¢asti. 1,36 0,15
Prace byla jednoducha po strance teoretické. 1,58 0,17
Zadani bylo srozumitelné. 1,31 0,04
Prace mé bavila. 1,41 0,21
Byl(a) jsem na vysledek prace zvédavy(a). 1,46 0,26
Praci jsem proved| prakticky uplné sam. 1,57 0,29
Teoretickou ¢ast prace jsem neopsal(a) od spoluzaka. 1,77 0,34
Védomostni otazky KIl. | rozdil

dovednostni otazka 2,38 0,41
védomostni otazka ¢. 1 2,89 0,28
védomostni otazka €. 2 2,9 0,28

Vysledky jednotlivych pokust, které porovnavaly efektivitu vzdélavaciho procesu
a motivacni Cinitele, nejsou statisticky prikazné (variaéni koeficient jednotlivych
kvantitativné zpracovanych souborti dosahoval od 20 do 50%). Vyzkum vSak ve vSech
polozkach ukazal lepSi hodnoceni jak védomostnich, tak motivacnich faktor
Vv alchymickém provedeni experimentu. Domnivam se, Zze to ukazuje pozitivni trend
smére k alchymickému pokusu. Pro dal§i dikaz tohoto trendu, by bylop zapotiebi
provést hlubsi kvalitativni vyzkum, ktery za soucasnych podminek nebylo mozné

provést jak z organizacniho, tak finan¢niho divodu.
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Graf 2

Grafické znazornéni hodnoceni jednotlivych polozZek -
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Z grafického uspofddani je patrné, ze nejvétSiho rozdilu bylo dosazeno pfi
hodnoceni samostatnosti provedené préace. Tento trend by mohl vést k avaze, Ze
alchymie pozitivné ovliviiuje v této oblasti osobnosti rist zdka tim, ze jej vede k vétsi

odpoveédnosti za svoji praci a své vzdelani.

Zaver

V praci uvadim exaktni teorie, které dokazuji moznost alchymického pozitivniho
pusobeni. Prakticka ¢ast pak méla dokumentovat soucasny stav a vychozi podminky pro
alchymii ve Skole. Zde se ukazalo, ze téma alchymie se objevi pii vyuce u 99%
pedagogl na gymnaziich a na ostatnich stfednich Skolach u 80% ucitelt. VétSina
pedagogt, ktefi odpoveédéli na dotaznik, téma alchymie zmini. Stejné tak je pomérné
vysoka motivace jak zaku, tak pedagogl se tématem zabyvat. Vysledky, které podava
druhda prakticka a experimentalni ¢ast prace, nejsou pii pouziti metody vyhodnoceni,
kterou jsem pouzil, statisticky prokazatelné. Ukazuji vSak jednoznacnou tendenci, ktera
potvrzuje jednak pouzitelnost alchymickych didaktickych postupt, tak jejich efektivitu.

Domnivam se, Ze alchymie je stale ziva véda. Vzhledem k védeckému pokroku se
vSak méni jeji cile, coZ neni u alchymie Zadnou novinkou. Dnesni alchymicky pfistup
badani se zaméfuje na praci s latkou vcetné sloucenin nezivé piirody jako na praci
v souladu s pfirodou, nad jejiz krasou a variabilitou zasneme. U¢ime se trpélivosti a
pokote k ptirodnim zakonim, které se snazime na zakladé provedenych experimentt
pochopit. Alchymista chape, Ze mize reakce spustit a ovlivnit jejich pribéh, ale
uvédomuje si, Ze stale probihaji v souladu s pfirodnimi zdkony, které nezbyva nez
respektovat. Ur€itou duchovni hodnotu, kterou miZzeme ziskat, je pozndni
nevyhnutelnosti téchto pfirodnich zakoni a poznani, ze i my samotni jsme soucasti
tohoto svéta a Ze praci s latkami, které nas obklopuji, urcitym zplsobem ovliviiujeme 1
sami sebe. Alchymista si uvédomuje, Ze kazda zmeéna jednotlivé latky je soucasti
vyssiho celku, ktery nutné ovliviiuje svoji ¢innosti. U¢i nas to odpoveédnosti za okolni
svét a za to, jakym zpusobem se podilime na jeho utvafeni ¢i stavu. Zména naseho
védomi tak mlze vést k odpovédnéjSimu zpiisobu nakladani s pfirodou, ale 1 k sob¢

samému a tim celé spole¢nosti.
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Introduction

In my job as a high school teacher | often face the fact that the successful
acquisition of subject matter is not limited by my students’ intellect but by the way their
overall values affect their attitude. Recent developments have led to the mass use of
new technologies (interactive whiteboard, tablets, computers, ...). New curriculum
recommendations have been introduced both at national and school level. So far, there
have been no convincing findings as to their effectiveness. Schools have particularly
made efforts to increase their equipment base in order to improve the educational
process.

In the subject which I teach, I have tried to find a way to improve students’
knowledge and skills whilst adding a qualitative dimension of personal development
and experience to the educational process. | have found a solution in alchemy. Its
untraditional approach allows the study of substances and their metamorphosis whilst
experiencing one’s own spiritual dimension. It demonstrates that not everything can be
clearly and simply proved scientifically. It teaches respect and admiration for our
ancestors, who often struggled to lay the foundations for modern science. It also shows
the unreasonable and dishonest behaviour of alchemic fraudsters and occult charlatans.

Alchemy is an interdisciplinary science. It combines elements of philosophy,
theology, psychology, history, chemistry, physics, medicine, pharmacy, literature,
music, construction, painting and linguistics. Each of these interdisciplinary elements is
inspiring and can be introduced to students, according to the teacher’s interests.
However, coverage is limited by the number of lessons available and it is impossible to
fully devote oneself to alchemy. Moreover, this study focuses only on a part of what
alchemy is — alchemic experiments.

A number of “ordinary” experiments can be considered to be alchemic
experiments. The goal to be achieved by conducting the experiment is the important
factor. The aim of alchemic experiments in schools is not only to weigh, measure and
explain but, more importantly, to offer students the possibility of experiencing the

spiritual dimension necessary for creating positive attitudes.
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Aims of the study

While selecting the topic of my dissertation, | set several goals both in the
theoretical and practical part of the study.

The aims of the theoretical part are:

4. To develop a brief summary of the history of alchemy from its beginnings to the
20" century, taking into account important personalities and milestones in its
development. To critically research available sources of foreign and domestic
literature. To comprehensibly divide its historical development into historical
stages according to typical indicators.

5. To describe the main theoretical principles that are characteristic for alchemy.
To find support for these basic standpoints in original texts and specialist
publications.

6. To identify didactic and psychological aspects which alchemy provides from its

essence.
Aims of the practical part:

4. To find the occurrence of alchemy and its definition and presentation by
researching available textbooks.

5. To discover the general public’s and high school chemistry teachers’ perception
of alchemy (their attitude, its goals). To map out the public’s knowledge of
characteristic alchemy data. To discover teachers’ motivation to educate
themselves by attending teacher training courses for alchemy.

6. The main aim is to reveal whether students exposed to an alchemic experiment
become more effective in presenting their knowledge of chemistry gained from
conducting it than students who were assigned the same experiment in a

traditional way.

The aims were developed from the below mentioned hypotheses, which | attempt
to verify in the study.
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e The hypothesis for the theoretical part is the question of the possible significance of
alchemy in providing esoteric or spiritual education, resulting in students’ personal

development and a more effective educational process.

e The practical part of the study verifies the hypothesis whether an alchemic

experiment can work as a didactic means to improve knowledge of chemistry.

Methodology

The theoretical part of the study mainly involved researching available literature
and processing the findings. The result is a text summarising both the latest current
findings from the history of alchemy whilst showing the historic approach to the topic. |
have identified the different stages in the evolution of alchemy, covering the period
from antiquity to the present day. Using original texts and specialist texts as a basis, |
have described the theoretical principles underlying alchemy whilst demonstrating the
potential influence of alchemy on students’ personal development.

In the practical part of the dissertation, | explored textbooks that are publically
accessible in Tébor to find out how and to what extent alchemy is covered in them. In
addition, using a Google Form, | surveyed the views of the general public and
Chemistry teachers. The research aimed to reveal whether alchemy is a potentially
motivating topic for both students and teachers. The last part consists of research carried
out in 10 classes, where one half of the students did the laboratory practical as a

traditional experiment and the other half as an alchemic experiment.

Results and discussion

The timeline and subdivision of the history of alchemy is shown in Figure 1.
Important personalities are discussed in the dissertation. In terms of the basic principles,
the most important is the theory of the elements, which has crossed from China through
India and into Europe. Aristotle’s teachings (384 — 322 B.C.) provided the groundwork
for Empedocles’ (490 — around 430 B.C.) theory of the four elements: water, fire, land

and air. Alchemy carries on from this idea. Substances are made up of these elements,
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always having two of the four elements (hot, cold, dry, wet). By changing one of the
qualities, the elements change and therefore the substance made from the elements as
well. Similarly, substances are later made up of a combination of sulphur and mercury
(salt). The stated construction of thought is the basis of transmutation, which was
scientific doctrine from the beginnings of alchemy up to the 18" century. Besides the
above mentioned chemical approach, the liturgical and spiritual framework is important
for alchemy. It dates back to ideas of Hermeticism, Gnosticism, Neoplatonism and
Kabbalah.

Alchemy in Chemistry didactics is based on the specific conditions that are set for
the practising students. Alchemy has its psychological roots in the psychology of C. G.
Jung (1875 — 1961). To explain the symbol effect, | proceeded from Michael Polanyi’s
(1891 - 1976) tacit knowledge and related studies that describe knowledge within the
bounds of theory of the so-called integrated sphere.

The practical part summarises the coverage of alchemy in Chemistry textbooks.
Reading the books brought me to the conclusion that alchemy is not abundant in
textbooks, being only of peripheral importance (mostly in the form of slogans providing
a short historical introduction to Chemistry). Tables 1 and 2, shown below, summarise
the results of the survey carried out on the general public and teachers.

The results of the research demonstrate that alchemy is an interesting topic for both
the general public and teachers. Almost 80% of teachers would participate in teacher
training in the area of alchemy. The research shows that alchemy can be a motivating
factor.

The experimental part of the study is summarised by the results in Table 3 and
Graphs 1 and 2.

The results of individual experiments, which compared the effectiveness of the
educational process and motivation factors, are not statistically conclusive (the
coefficient of variation of each quantitatively processed array ranges from 20 to 50%).
However, in all entries, the research showed better results for both knowledge and
motivation factors in the alchemic version of an experiment. This leads me to believe
that it demonstrates a positive trend in favour of the alchemic experiment. In order to

gain further evidence in favour of this trend, deeper qualitative research would be
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needed. Given the current conditions, this was not possible due to both organisational
and financial reasons.

The graphic arrangement clearly displays that the biggest difference was achieved
when judging students’ independent approach to their work. This trend could lead to the
opinion that, in terms of boosting student independence, alchemy has a positive
influence on a student’s personal development by leading him to become more

responsible for his own work and his education.

Conclusion

In the study, | have presented exact theories which demonstrate the possibility of
the positive influence of alchemy. The practical part was to provide documentary
evidence of the current state and initial conditions for alchemy in schools. It was
discovered that alchemy is covered by 99% of grammar school teachers and by 80% of
teachers at other high schools. Alchemy was mentioned by most of the teachers who
completed the questionnaire. Similarly, both students and teachers are relatively highly
motivated to engage themselves in the topic. The results provided by the second
practical and experimental part of the study are not statistically demonstrable on the
grounds of the evaluation methods which | used. However, they do show a clear
tendency that confirms both the applicability of alchemic didactic approaches and their
effectiveness.

| believe that alchemy is still a modern science. However, due to scientific
progress, its aims are changing, which is nothing new for alchemy. The current
alchemic approach to research focuses on working with substances, including inanimate
natural formations, like working in accordance with nature, whose beauty and
variability we marvel at. We learn patience and humbleness towards the laws of nature,
which we attempt to understand through experiments. An alchemist understands that he
can set off reactions and influence their progress whilst remaining aware that they are
still following the laws of nature, which he must respect. The certain spiritual value that
we can gain is a knowledge of the inevitability of these laws of nature and a knowledge
of the fact that we ourselves are a part of this world and that we ourselves are influenced

in a certain way by working with substances that surround us. An alchemist is aware
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that each change in a particular substance is part of a higher entirety that necessarily
influences its activities. It teaches us responsibility for the world around us and for the
way we share in its making or state. A change in our awareness can lead to a more
responsible approach both to nature and to ourselves and, as a result, to society on the

whole.
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