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Vilket syfte kan man ha med laborationen?

Amnens egenskaper

Systematiskt undersdkande

. o _[or Periodiska systemet
Riskbeddmning [— Laboration — Lagfdrger /

] Astronomi

Dokumentation [—— | —
Fyrverkerier
: A Uppvarmning av saltet
Demonstration/elevfotrsok - .
Amnet finns kvar!

Forbranning av handspriten

Analysmetod

Laboration: lagfarger



https://www.krc.su.se/utbildningsmaterial/laborationer/j-l/l%C3%A5gf%C3%A4rger-1.466429
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Olika traditioner i relation till Iaroplanens roli

Curriculumtradition Didaktiktradition
e Laroplan som manual — e Laroplanen ett ramverk — kraver tolkning och
vagleder, styr och kontrollerar det didaktisk analys
rutinmassiga klassrumsarbetet e Betoning pa larares professionella autonomi och
e Larare som anstalld i skolsystemet - pa deras frihet att undervisa
implementerar systemets ldroplaner pa ett e Stiller hogre krav pa den enskilde ldraren att
relativt mekaniskt satt. engagera sig i didaktisk analys.

(Hudson, 2022)

Svenska skolan befinner sig i ett spanningsfalt mellan dessa traditioner. (Florin Sédbom, 2015)
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Didaktiska resonemang kring anvandningen av kemikalier i

gymnasieskolans kemiundervisning

| studien intervjuades erfarna gymnasielarare i
kemi i Sverige kring varfor, nar och hur de
anvander (eller inte anvander) kemikalier, i
synnerhet kemikalier som betecknas som
farliga.
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Didactic Reasoning about Using Chemicals in Teaching Upper
Secondary Chemistry
Jenny Olander,* Cecilia Stenberg, Sofic Stenlund, and Maria Andrée

Cine This: itps://dolong/10.1021/acs jchemed 2600511 I:I Read Online
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ABSTRACT: Chemicals are characteristic of chemistry education peactices at all
educational levels. The 3im of this study is to explore teachers’ didactic rationales when
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KEYWORDS: High School/Introductory Chemistry, Chomical Fducation Research, Safety, Ilazards, Hands On Learning, Manipulatives,
Laboratory Management, Green Chemistry

W INTRODUCTION According to the EU Frameworks Directive for occupational

As staff of the National Resource Center for Chemistry safety and health,” practical activities in the scence classroom
Teachers in Sweden, we meet chemistry teachers on a daily ~ "Bould be preceded by risk assemsment (o ensure that the
basix who are requesting better support nd more information  Mndhog of chemicals can be carried owt safely. Hence,
about the use of chemicals in their teaching This study  ‘eachers need knowledge conceming the use of hazardous

e ! reasoning shout the wse of chemical  chemicals It i sl pecessary to lnvolve the students to make
e overueching objective is to  them aware of what is meant by risk asscssment.' Over the past
....4,,.....1..,‘ of the didactic analyses and 25 years, there bas been a development toward moee rigorous
ik, ki ke regarding the use of chemicals in  environmental regulations in Sweden and scross Farope, in
chemistry education, which could provide inights for the  line with the European REACH legilation, which in tur has

peofessional development of chemiatry teachers incorporated the Globally Harmonized System of Classifica
The Role of Chemicals In Chemstry Education tion and Labeliog of Chemicals, adopted by the United

Nations in 2002.° In the Nordic countries, there are no
Chemicals are characteriatic of chermistey education Peactices st ntional advisory seevices for chemical hazards in schools (such

o educationnl ""“I')‘:‘v"‘";:“’“' objects o sod ook o, 45, .5, CLEAPSS in the UK). Insead, othr iiaives have
teaching chemistry. Despite their prominent roke in teachiog ey unched wuch as the Eun .
practices, chemicals have not heen foregrounded in Swedish e L SR R RIS
national chemistry sylabuses. Examples of specific chemicale o peoiecy that was initisted in response to a need for inceased
gowps of chemicals other than ocgank/inorgank are Bt e coerienced by project members from Finland,
mentioned in the chemistry sylabuses for upper secondary ot d v
school, lnstead, cowese goals are formlated 00 5 10 develop oY+ S g
students’ “knowledge of chemical concepts, models, theories
and working methods™ and “the ability to plan, carry out, Received:  May 20, 2022
Interpeet and report experiments and observations, and aleo the  Revised:  October 3, 2022
ability to handle chemicals and equipment”.’ The objectives
n.u.n...s chemistry in Sweden are more generc than some

curniculs, for cxample, the Englch Genersl
Comibone o Bbocion ' A b chemistry.”

pe g Pt
9 ACS Publications ~SBpiE ey i ]
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https://pp-prod-admin.it.su.se/preview/www/2.2982/2.6417/2.46304/2.46328/2.46330/1.636178

/\é o
Swiw
<
Rl 5
K

/‘//7 +S\r\

i
Mo
w e =
K

Stockholms
universitet

Resultat fran studien

Elevers larande

Illustrera begrepp och fenomen
Naturvetenskapligt undersdkande
arbetssatt

Hantering av farliga kemikalier

Praktiska forutsattningar

Organisation
Kollegiala beslut om skolans
kemikalier
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Kemikalier i
undervisningen

Larar-
perspektiv

Lararperspektiv

Lararstrategier
Kunskaper och attityder gallande
farliga kemikalier

Lust
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Fragor for didaktisk reflektion kring kemikalieanvandning

e Vad ar syftet med att anvanda en specifik kemikalie i laborativt arbete?

e Pa vilket satt ar den specifika kemikalien viktig i forhallande till malen for
elevers larande?

e |vilka specifika fall kan det vara motiverat att |ata eleverna anvanda farliga
kemikalier? Vilka forsiktighetsatgarder bor da vidtas?

e Vilka kemikalier ar centrala for kemiundervisningens traditioner? Vilka
traditioner ar varda att bevara och varfor?

Kemilérarnas resurscentrum
7 5
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Substitution

{3

SAMLA
INFORMATION

OM KEMIKALIERNA https://chesse.org/sv/riskbedomning-och-substitution/substitution/

- GhedSSE

cal Safety in Science Education

UTVECKLA NYA
ALTERNATIV

UTVARDERA OCH
VALJ ALTERNATIV

HITTA MOJLIGA
ALTERNATIV

IDENTIFIERA
OONSKADE
AMNEN



https://chesse.org/sv/riskbedomning-och-substitution/substitution/
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Exempel pa rutin for substitution

Kopparsulfat, 1 M (<3 Liter)

Anvindning Demonstrationer och laborationer som exempelvis vatskors ledningsformaga,
miljofarliga tungmetaller samt jamforelser mellan molekylforeningar och jonforeningar.
Risker Lag risk vid anvandning. Losningar tillreds av ansvarig larare. Elever anvander endast

fardiga losningar. Lag risk vid avfallshantering. Avfall omh&ndertas som
tungmetalllosning. Sammantaget lag risk for exponering samt spridning i miljon.

Alternativ Fullgott alternativ existerar i nulaget inte.

Utfasning Kommer att ske da fullgott alternativ finns tillgdngligt. Kontinuerlig kontroll av majliga
alternativ sker varje lasar.

Baserad pa forslag fran Irene Gustafsson,
Goteborg 2021
Lank till rutin LANK



https://pp-prod-admin.it.su.se/preview/www/2.2982/2.6417/2.46304/2.46315/2.46560/2.48999/2.49017/1.501664
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Mer information fran KRC om kemisakerhet

Stéd med kemikalieforteckning: LANK
Substitution i skolan LANK — CheSSE
Utfasningsdmnen och Prioriterade riskminskningsamnen i skolan, med lank till rutin LANK

Avfallshantering — skolans laborationskemikalier LANK
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https://www.krc.su.se/utbildningsmaterial/gymnasiet/kemi-2/2.49017/kemikalief%C3%B6rteckning-f%C3%B6rslag-p%C3%A5-lista-1.435450
https://chesse.org/sv/riskbedomning-och-substitution/substitution/
https://pp-prod-admin.it.su.se/preview/www/2.2982/2.6417/2.46304/2.46315/2.46560/2.48999/2.49017/1.501664
https://chesse.org/sv/markning-forvaring-och-avfallshantering/avfallshantering/
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Stod fran KRC for kemisakerhet

www.krc.su.se/kurser/kemisakerhet
-sjalvstudiematerial

K
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Kemildrarnas resurscentrum universitet
Start  Utbildningsmaterial ~ Kurser Om oss ] s
o Skt

Kemi for alla Sjalvstudiematerial om sakerhet i skolans
X kemi-och NO-undervisning

dr lirare, rektorer och andra som kommer i

Fraga oss
kontakt med eller har ansvar for kemikalier pa grundskole- eller

e Innehdll
Sjalvstandiga arbeten Del 1 - Vilka regler galle
med KRC
el 2 - Markning och forteckning
Sakerhetskurser
C Hantering av kemikalier

Kemilérarnas Resurscentrum

Del 4 - Vemn ha

Del 5 - Hantering av brandfarlig och explosiv vara

Webbinarier
e Radgivning via e-
post och telefon ‘

EVENEMANG
_— -
20 Hur hdanger kemisalens
NOV miljoarbete ihop med
samhallets?
15 Sdkerhetskurs i Stockholm
DEC
[r— Webbinarium om
09 L ; .
JAN riskbedomning 9 januari
_ 2 B -
26 Webbinarium om explosiva
jan varori undervisningen -
Obs. Nytt datum
30 Sakerhetskurs i tva delar
JAN 30/10och 2/2
07 Kurs om kemisdkerhet i
FEB arskurs 4-6 den 7/2
==

Sakerhetskulturen i skolan
14 mars

KRC
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https://chesse.org/ .
a7 CheSSE
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&[Ckomcel Safety in Science Education

Chemical Safety in Science Education

Condensed, up-to date information for science and chemistry teachers, head of schools and science teacher educators,

Risk Assessment and
Substitution »

Labelling, Storage, and
Waste Management »

Responsibilities, Routines,

and Training »

Legislation » Checklists and Tools »
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