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Chemical Education Digital Library

S. Konjevic

Institut Ruder Boskovi¢, Bijenicka cesta 54, 10 000 Zagreb
e-mail: sofija@irb.hr

Devedesetih godina 20 st. informacijska tehnologija u potpunosti
ulazi u sve domene zivota mijenjajuci nacin komunikacije. Infor-
macije postaju dostupne u digitalnom obliku. Tiskani nositelji
znanstvenih informacija poput knjiga i Casopisa transformiraju se u
e-knjige i e-Casopise. Kako bi se poboljsali pojedini aspekti obra-
zovanja, uvode se inovacije u obliku e-obrazovanja. Nastavni ma-
terijali dostupni su na internetu, a javljaju se i brojni programi
obrazovanja na daljinu.

Zahvaljujuci popularnosti udaljenog ucenja, osim formalnog obra-
zovanja na daljinu koje nude pojedine skole i fakulteti, na inter-
netu postoji velik broj edukacijskih posluzitelja s online tecajevima
iz razlicitih podrucja, online testovi te materijali namjenjeni nas-
tavi.

Ureduje: Danko Skare

U pocetku digitalni materijali nisu koristili sve mogucénosti nove
tehnologije i gotovo se nisu razlikovali od tradicionalnih nastavnih
materijala. No to se ubrzano mijenja i upravo se u edukaciji pri-
mjenjuju razlicite mogucnosti informacijske tehnologije: interak-
cija, 3-D prikazi, audio i video zapisi...

Jedan od edukacijskih posluzitelja je NSDL- National Science Di-
gital library (http://nsdl.org/) namijenjen obrazovanju u podrucju
prirodnih znanosti i tehnologije. Posluzitelj ima nekoliko ogranaka
(pathways), koji su grupirani prema podrucju znanosti, razini ob-
razovanja, vrsti materijala. Jedan od takvih ogranaka je Chemical
Education Digital Library (http://www.chemeddl.org/).

Chemical Education Digital Library — ChemEd DL je posluzitelj ko-
ji okuplja materijale namijenjene obrazovanju u podrucju kemije.

How Hot is That Flame

Physical Chemistry 12 often percerved as one big
collection of denwations. This 12 not really the case.

understood when mathematics and physics techmeoues

a flame and the chemmistry of the process. What you
have iz a very rapid chemical reaction that happens to
be very exothermic. Cur objective i this project iz to
use mathematics and physics applied to chermistry to
determine the temperature of a flame. To the right you
have a collection of Web hinks for the project. Start

your colleagues, an understanding of heat and
temperature.

Idany, if not most, natural phenomena can be more fully

are apphed to them. Chermstry 15 no different. Consider

with the Welcome link and proceed to build, along with
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IMSIDE COLLECTION (COURSE):
[ COLLECTION CONTENTS = Concept Development Studies in Chemistry
G0 ko collection hame page
[hide]

Course by: John 5. Hubchinson

Module by: John 5. Hutchinson

Summary: This is the preface to the Concept Developrment Studies in Chemistry, a series of modules for introdudng chenical
The Struckure of an Atom cancepts in a General Chermistry course,

Guantum Energy Lewvels In Atoms
Covalent Bonding and Electron

: : . Links [hide:
Pair Sharing Why Concept Development Studies?
Molecular Geometry and Electron supplemental links
Damain Theory, The body of knowledge caled Science consists primarily of models and concepts, based on m

Malecular Structure and Physical observations and deduced from careful reasoring. Wiewed in this way, Science is a creative
Broperties hurnan endeavor. The models, concepts, and theories we use to describe nature are

Chemical Bonding and Malecular . . L - . .
Enetay Levels arcomplishrnents equal in creativity to any artistic, musical, or iterary work.
Engrgy Levels

Energetics of Chemicsl Reactions
The Ideal Gas Law Unfortunately, texthaoks in Chermistry traditionally present these models and concepts essentialy

The Kinetic Molecular Theary as established facts, stripped of the clever experiments and logical analyses which give themn
Phase Equilibrium and their human essence, &5 a consequence, students are typicaly traned to memorize and apply these maodels, rather than to
Intermolecular Interactions analyze and understand them, &g a result, creative, analytical students are inclined to fieel that they cannot "do” Chemistry, that

E:_Cl—attion Equilibrium in the Gas they cannot understand the concepts, or that Chemistry = dull and uninteresting,
1556

Q—C'—c'd tBaseRE t""l'b”um This collection of Concept Development Studies in Chemistry is presented to redirect the focus of learning. In each concept
£aclion Kales

Equiibrium and the Second Law develapment study, a major chemical concept is developed and refined by analysis of experimental observations and careful

of Thermodynammics reasoning, Each study begins with the definition of an initial Foundation of assumed knowdledge, folowed by a statement of
questions which arise from the Foundation, Analysis of these questions is presented as a series of observations and logical
deductions, followed by further questions. This detalled process is followed until the conceptual development of a model provides
F CONTENT ACTIONS =7 3 reasonable answer to the stated questions.

Svrha ovog posluzitelja je omogucavanje interak- Molecules 360 Molecules 360
tivnog, zabavnog nacina ucenja kemije, a profeso-
rima nudi jednostavan alat za poboljanje izvo-
denja nastave.

Osim pojedinaca koji prikupljaju obrazovne ma-
terijale, u izgradnji ove digitalne knjiznice sudjelu-
ju i Journal of Chemical Education (JCE), Edu-
cation Division of the American Chemical Society,
National Science Digital Library (NSDL), Chem
Collective Project.

Digitalna knjiznica sastoji se od digitalnih zbirki
namijenjenih poucavanju i ucenju kemije. Digi-
talne zbirke su okupljene unutar razli¢itih cjelina:

ChemlInfo

Cheminfo predstavlja zbirku materijala namije-

njenih profesorima, istrazivacima i studentima Molecule Properties
kemije. Zbirka je podijeljena u dvije cjeline: anor- Display Options:

gansku i organsku kemiju i donosi popis mreznih 015 757 el | iy el

Geometry: []Show Bond Distances [ Show &ngles
Electronic Properties:
[Jshow Dipole [ Electrastatic Map []Charges

stranica iz podruéja kemije.

Dlngemos Symmetry elements for group C,,,
Hide Elements
Axis C2

Sadrzi online demonstracije iz kemije uz moguc-
nost rasprave na diskusijskim forumima.
undefined

Data-Driven Exercises

Normal modes of vibration:

Studentima su ponudeni podaci (real-world da-
. . g Al 187.7308
ga)ll vjezbe za analizu prema kvantitativnom mo B2 3312649 8| [T nctivate vibration [Jvectors
elu.

Featured Molecules

3-D molekule poveznicama su vezane na radove u ¢asopisu Jour- Learning Communities Online

nal of Chemical Education. Za ucitavanje se primjenjuje program Modul namijenjen virtualnoj zajednici studenata i profesora, a cilj
Jmol, slobodno (open source) dostupan Java program http:// mu je poticanje medusobne suradnje. Materijali koji se predaju su
www.jmol.org/. 3-D molekule nalaze se i u zbirci Models 360. recenzirani, trebaju biti primjenljivi u nastavi, s detaljnim uputama
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za korisnike. Kratak opis modula naveden je u casopisu JCE u
sekciji: Information, Textbooks, Media, Resources. Primjeri se na-
laze na posluzitelju: Chemistry Online Web Site.

Living Textbox

Online knjige iz podrudja fizicke i opce kemije. Knjige su dostupne
u formatu html i pdf, a neke poput primjera na slici nude i verziju
za ispis na Braillevom pismu.

QBank

Sadrzi testove, online kvizove, konceptualna pitanja iz kemije.
Odgovori na pitanja su dostupni profesorima, ali ne i studentima.
Zainteresirani alju zahtjev elektroni¢kom postom navodeci svoje
podatke (ime, prezime, skolu ili fakultet na kojem predaju). Na-
kon $to se utvrdi status predavaca, elektronickom postom 3alje se
obavijest o korisnickom racunu (korisnicko ime i zaporka) za pris-
tup. Nazalost, osim nekih uzoraka, materijali nisu besplatno dos-
tupni, vec je potrebno platiti 20$ po zahtjevu.

SymMath

Namijenjen simbolickom rjesavanju matematickih problema. Sa-
stoji se od zbirke dokumenta Mathcad®, Mathematica®, Map-

le®, and MATLAB®, a cilj im je pomodi studentima u rjeSavanju
matematickih aspekata kemije.

WebWare

Racunalni programi i dokumenti za izradu mreznih simulacija,
animacije i drugi interaktivni materijali s ciljem da se ti programi
primjenjuju i izvan skola.

Biographical Snapshots

Sadrzi kratke Zivotopise znanstvenika koji su znacajno doprinijeli
kemiji, a takoder nudi i poveznice na druge biografske mrezne
stranice.

Models 360

Zbirka 3-D interaktivnih modela molekula, za ucitavanje potreban
program JMOL.

JCE Online

Journal of Chemical Education online — donosi radove objavljene

u tiksanoj inacici, ali i one radove koji ne mogu na najbolji nacin
biti prikazani u tiskanoj inacici (3-D molekule; video zapisi).

L Lo Scandium
Li| Be glc|n] ol Flne
Nal Mg alflsifl P s <l Ar
KjcCafl&c Ti| v | Cr|Mn| Fe| Co| Mi|Cul| Znj) Ga) Gaf As] Sell Br| Kr
Rh| Se| ¥ | 2r | Mb| Ma| Tc| Ru| Rh| Pd| Ag| <d)] In| Snf| Sh| Te| I | He E
Cs| Ba|La| Hf| Ta| W | Re| Os| Ir| Pt| Au|Ha| TI | Pb| Bi| Po| At | Rn 44.955910
Ft | Ra| Ac| Rf | Db | Sq| Bh| Hs | Mt|Uun|Uuu|Uub! i
[Ar] 3! 452 FL;
Ce| Pr| Hd| P Sm| Eu| Gd| Th| Dy | Ho| Er | T %b | Lu
Th| Pal U | Mp| Pu|am|Cm| BE| Cf| Es| Foo| Md| Ma| Lr Descriptien \ Physical \ Atomic \
S_c| Scandium Media Characteristics | Discovery | Found | Name | Preparation | Uses
Crystal i
AR Scandium iz a metal in Group IITB and the dth period. Tt is the first of the transition metal
[ Video s series, Other members of the group are yttrum (Y), lanthanum (La) and actindum (Ac).
The element was discovered by IMilson in 1879 in the minerals ewxenite and gadolinite,
which had not vet been found anywhere except in Scandinavia. By processing 10 kg of
euxente and other residues of rare earth mnerals, Milson was able to prepare about 2 g of
scandinm oxide of high purity. Cleve later pointed out that Milson's scandium was identical
with Idendeléev's eka-boroen
=, = || The element was named to honor Scandmavia and the symbol 3c 15 an abbrewation of the
e rame
Click thumbnail image to view image of element
Cn the basis of the Penodic System, Mendeléew predicted the exstence of eka-boron,
which would have an atomic weight between 40 of calcium and 48 of titanium.
Scandium is a sivery white metal that develops a slightly yellowish or pmbash cast upon
rxnosure to air This relativels soft and is renorted to resemble st and the rare earth
. —
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What's this?

Yiewing Options

> Viewin
Player

= Full Screen
" in Player

Copper Penny with Nitric Acid

The reaction of a capper penny and concentrated nitric acid is

shown. Red-brown nitrogen dioxide is generated and some of i
the copper dissolves to form a blue solution of copper(Il)
nitrate, CU(NO,),. ] -
-
Cugs) + 4 H(ag) + 4 NO,(ag)s
Custlag) + 2 NO_~ + 2 NO(g) + 2 H O

What's This? ChemEd DL Collection?

Like many of us, chemists are curious about some of the
things they see. However, a chemist is less likely to go off
with a shrug, Chemists are likely to want to understand and
explain the things they see. This collection of interesting
images uses video in an attermnpt to give you a chemist's

explanation of what is occurring.

‘What's This? Archive

Click an image below to learn about its chemistry,

Chemistry Comes Alive

Zbirka kvalitetnih video zapisa i slika s opisom kemijskih reakcija i
tehnika. Prikazani materijal lako je ugraditi u mrezne stranice i
power point prezentacije.

Periodic Table Live

Periodni sustav elemenata s podacima o svakom elementu. Koristi
video zapise iz video zbirke Chemistry Comes Alive. Uz pomo¢
programa Jmol prikazuje interaktivne 3-D molekulske modele
kristalne strukture elementa.

What'’s This

Odgovori na pitanja iz kemije dati su putem video zapisa i kratkog
tekstualnog opisa.

Today’s Science

for Tomorrow’s Scientists

Svrha ovog posluZitelja je sljedeca:
— pribliziti srednjoskolcima najnovija znanstvena istrazivanja,

— objasniti zasto se istrazivaci financiraju i kakav utjecaj u siroj za-
jednici imaju njihova otkrica,
— osigurati interaktivan nacin u¢enja znanosti.

ChemEd DL povezuje kemijsku zajednicu pokrivajuci sva temat-
ska podrucja kemije. Jedan dio materijala slobodno je dostupan,
no vecina recenziranih materijala dostupna je samo pretplatnici-
ma casopisa Journal of Chemical Education. Osim raznih materija-
la iz kemije, digitalna knjiznica nudi i usluge kao sto su: wiki, blog,
diskusijski forumi. Azurnost ovisi o prilozima pojedinaca uklju-
Cenih u ovaj servis i nije podjednaka u svim zbirkama.

Informacijska tehnologija donijela je brojne mogucnosti koje mo-
gu nadi svoju primjenu u obrazovanju. Obrazovanje na daljinu sve
je popularnije, a materijali u digitalnom obliku primjereniji su
generacijama koje odrastaju uz racunala.

Literatura:

Chemical Education Digital Library http://www.chemeddl.org/
(2008-05-13)





