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1. Uvod

Stézejnim tématem této publikace je Content and Language Integrated Learning, tj. obsahove a
jazykoveé integrované uceni (dale jen CLIL). Cilem materidlu neni seznamovat s principy metody
CLIL, ale vyuzit to, co je jiz zndmé v konkrétni integraci u¢iva daného predmétu (chemie) a
anglického jazyka.

CLIL patii k vyznamnym kurikuldrnim trendim soucasného evropského skolstvi a je jednou
z moznych strategii dvojjazyéného vzdélavani. Béhem poslednich dvou desetileti se CLIL stal
také soucasti ceského jazykového vzdélavani. CLIL ma vyrazny interdisciplinarni charakter,
kdy dochazi k propojeni jazykové vyuky a vyucovaného predmeétu. Jazyk je prostredkem pro
vyuku vzdélavaciho obsahu a ten se naopak stdvéa zdrojem pro vyuku jazyku.

Publikace je soucasti Siroce pojatého dlouhodobého tkolu Narodniho ustavu pro vzdélavani
zaméreného na vytvareni metodické podpory pro pedagogy vyucujici anglicky jazyk a ptirodo-
védné predmeéty. Tato publikace se zabyva moznosti propojeni chemie a anglického jazyka,
pricemz zaci se neustdle uci pouzivat nové nabyté védomosti pii rozvoji jazyka. Publikace
prindsi moznosti vyuziti CLIL pro druhy stupen zakladniho vzdélavani s presahy do prvniho
stupné (vzdéldvaci oblasti Clovék a jeho svét — hravou formou, riiznymi experimenty apod.) i
moznosti uplatnéni v chemii na stiednich skolach.

CLIL vytvaii pfirozené prostiedi pro vyuku a rozvoj dovednosti v uzivani ciztho jazyka. Zaci
pouzivaji anglicky jazyk v prirozeném prostiedi vyuky chemie, ktera se tak stava prostorem
k nengsilnému osvojovani anglického jazyka. Zéci se neuéi jazykovym znalostem, které pouziji
mozna nékdy pozdéji, nybrz vyuzivaji nové osvojené znalosti a dovednosti bezprostifedné. Ve
vyuce chemie jsou jazykové dovednosti (¢teni, poslech, psani a mluveni) prostiedkem k ziskani
novych informaci a k demonstraci pochopeni obsahu tématu. Pravé toto — uceni se jednat v
anglickém jazyce v ruznych situacich — je nejvétsim piinosem CLIL pro profesni drahu zéku,
coz také zvysuje jejich studijni motivaci.

V pocatcich vyuky ciziho jazyka je vhodné, aby zaci absolvovali samostatné hodiny ciziho jazyka
a nanejvys jednu hodinu vyuky metodou CLIL. Takovému pojeti také odpovidaji materidly v
publikaci. Na 1. stupni zakladnich skol je CLIL obvykle implementovéan tfidnimi uciteli, na 2.
stupni zakladnich skol a na Skolach stfednich mohou CLIL pouzivat ucitelé s kvalifikaci pro
vyuku anglického jazyka a/nebo chemie. Je také mozné, aby se na integrovaném uceni podileli
dva ucitelé, jeden pro anglicky jazyk a druhy pro chemii, ktefi se mohou stiidat béhem jedné
vyucovaci hodiny nebo po jednotlivych hodinéch.

Cilem této publikace — v provazanosti s dalsimi publikacemi pro CLIL — je pfedstavit vhled
do problematiky CLIL a pfirodovédného predmétu, pro ktery neni dostatek dostupnych ma-
teridlu. V jednotlivych pracovnich listech jsou predstaveny vybrané tematické okruhy predmétu
v souladu s cili a obsahem jazykového vzdélavéni a chemie (dle rdmcovych vzdélavacich pro-
gramu pro zakladni i stfedni vzdélavani). Stanoveny rozsah publikace umoznil autorum jednot-
livych ¢asti pokryt témata jen v urcité mife podrobnosti. Proto v zavéru publikace nabizime



jejim uzivatelim seznam doporucené literatury k jednotlivym kapitolam, a poskytujeme jim
vyuky koncipovany podobné, nicméné s prihlédnutim ke vhodnosti materidlu vzhledem k véku
zaku. Odlisnosti jsou ziejmé v ilustrativni ¢asti. Pro prvni stupen jsou pracovni listy provazeny
obrazkem pejska, v pracovnich listech pro starsi zaky je ilustrativni ¢ast pojata vice odborneé s
vyraznéjsim zastoupenim technickych tdaju.

Autorsky tym publikace tvoii odbornici pro oblast vyuky anglického jazyka a chemie (ucitelé
zékladnich a stfednich skol, lektofi a vyucujici z pedagogickych fakult). Ovéfovani probihalo
na vybranych skolach.

Publikace navazuje na materialy, které v minulych letech pro metodu CLIL ptipravily Vyzkumny
ustav pedagogicky a Narodni tstav pro vzdélavani. Texty jsou vlozeny do elektronického
prostiedi, z néhoz si vyucujici mohou vytisknout jednotlivé ¢ésti, které potiebuji (napt. pra-
covni listy). Doplaujici ¢éasti (metodika, rejstiiky apod.) mohou pouzit pouze v elektronické
formé. Neni nutné tedy tisknout celou publikaci. Jednotlivé ¢ésti jsou prehledné parovany. Od-
borné pojmy jsou soucasti publikace (rejstiiky) a jsou pristupné z jednotlivych pracovnich listu.
Odborné pojmy nejsou zamérné vysvétlovany, jednak z diuvodu omezeného mista a jednak také
proto, ze primarnimi uzivateli publikace jsou ucitelé anglictiny a chemie, ktefi tyto pojmy znaji.
Rejstiiky jsou zamysleny jako rychld jazykova pomoc pro zaky.

Veérime, ze publikace poskytne ucitelim anglického jazyka a chemie na vsech stupnich skol
zajimavé inspirativni napady a podnéty a ze bude znamenat zddanou podporu pii uplatnovani

metody CLIL.

Autorsky tym



2. Scaffolding v hodinach CLIL

Pojem ,scaffolding” se do ¢estiny prekladd jako ,leseni” nebo ,stavéni leseni* a v kontextu
vzdélavani a CLIL obzvlasté hraje klicovou roli. Primérni vyznam tohoto slova je zde velmi
dulezity: LeSeni se pouziva pii procesu stavéni budov, jakmile je dum dokonéen, je odstranéno.
Je tedy sice docasné, ale soucasné zasadni pro dokonceni konstrukce. V CLIL o scaffoldingu
uvazujeme podobné. Zak ze zacdtku plni tkol s oporou, predpoklada se ale, ze bude v budoucnu
schopny zvladnout jej i bez ni.

vvvvvv

nebot podminuje, zdali se Zadk viibec bude moci zapojit do vyuky ¢ ne a nebude mu v tom
branit skutecnost, ze je obsah predmétu vyucovan prostiednictvim ciziho jazyka. Ve chvili, kdy
je jazyk v hodindch CLIL piilis obtizny, riskujeme, ze zaci rychle ztrati pozornost a ze se pro
né CLIL stane frustrujici a demotivujici zkuSenosti, kterou nebudou chtit opakovat. Proto je
zasadni scaffolding do hodin CLIL systematicky zavadét, pricemz jeho primarnim ukolem je
poskytnout oporu v oblasti ciziho jazyka. Tato kapitola nabizi ruzné podoby, které scaffolding
muze mit v praxi.

V CLIL rozlisujeme dva druhy scaffoldingu: okamzity (immediate ¢i contingent) a planovany
(planned ¢i built-in). Nejprve kratce shrneme, co je chdpdno pod pojmem okamzity scaffolding,
pak se podrobnéji podivame na scaffolding planovany.

2.1. Okamzity scaffolding

Okamzity scaffolding odkazuje k interakcim v hodiné, kdy ucitel reaguje pohotové na vzniklé
situace. V hodinach vedenych v cizim jazyce se ¢asto jedna o situace, kdy zak nerozumi urcitému
slovu a ptd se na jeho vyznam v materském jazyce. Ucitel nechce prozradit rovnou cesky
ekvivalent, a tak reaguje naptiklad tak, jak uvadime v nésledujicich dvou ukézkach.

Student: What is far?

Teacher: Does anybody know what near is?

Student: Blizko.

Teacher: That’s right. And far means the opposite. (Na tabuli ucitel nakresli dva domy
tésné u sebe, ke kterym napiSe ,near“, a dva domy daleko od sebe, kde napise , far).
What is far then?

Students: Daleko!




Rick: What is unemployment?

Teacher: Employed, does anyone know the word employed? (writes on the board)
Learners: -

Teacher: You are employed if you have a job. Is your father employed, Rick?

Rick: Yes.

Teacher: What is his job?

Rick: He works in a supermarket.

Teacher: OK. So, to employ means to have a job. What does un- mean if it comes
before a word?

Learner: Not.

Teacher: Yes, the opposite. Like uncover or undo. What do you think unemployment
means, then... (etc.)

2.2. Planovany scaffolding

Planovany scaffolding je dopredu promyslena podpora, ktera se v hodiné realizuje. Jedna se v
podstaté o strategie nebo metody, které ucitel predem zvoli a v ramci hodin vyuzije s cilem
pomoci zakum se vyuky aktivné tcastnit, prestoze probiha v cizim jazyce.

e Vyuzit podobnosti slovni zasoby. Zakladni strategii pii planovani hodiny CLIL je
vybirat takova témata, ve kterych se objevuje slovni zasoba podobna v cilovém cizim
jazyce i v jazyce matefském. Zak je diky tomu schopen snadno odhadnout vyznam slov,
aniz by se s nimi predtim setkal. Muze se jednat o internacionalismy, ale také napiiklad o
vlastni nazvy, které se lis{ jen nepatrné, ¢i vyrazy specifické pro dany odborny predmét,
v chemii napiiklad - carbohydrates-karbohydraty, proteins-proteiny, monosaccharides-
monosacharidy apod. Ptirodni védy disponuji touto vyhodou vice, humanitni méné. I
toto muzeme zohlednovat pii vybéru predméti, modulu ¢i témat pro vyuku CLIL.

e Pracovat s klicovou slovni zasobou v ivodu hodiny. Dalsi vhodnou cestou je vybrat
klicovou slovni zasobu, se kterou budeme v hodiné CLIL pracovat a na tu ptipravit ivodni
aktivitu. Tato strategie nam umozni predeslat, na jaké téma se lekce zameéruje, a soucasné
osvojit ¢i aktivizovat slovni zasobu pred zacatkem samotné prace na odborném tématu. V
anglictiné se s touto strategii setkdme pod pojmem pre-teaching a v praxi ma nejcastéji
podobu aktivizacnich her nebo tkolu. Muze mezi né patfit:

1 Odhadovani vyznamu klicovych slov. Na tabuli vyvésime ¢ promitneme vy-
brana klicova slova, ktera budou v hodiné podstatna. Nechame zéky nejprve odhad-
nout téma hodiny a pak i vyznam jednotlivych slov. Zéci se mohou pokusit dané
slovo popsat v cizim jazyce, nakreslit, pfedvést pantomimou ¢i ho jen ptelozit do
cestiny.

2 Spojovaéka. Zakam rozddme pracovni list s pojmy a jejich definicemi, jejich tikolem
je pritadit pojem k definici. Misto definice muzeme zékum nabidnout také obrazek,
foneticky prepis slova nebo ¢esky preklad. Muze se jednat i kombinaci, napt. pojem
v AJ — definice — pieklad v CJ.

3 ANO/NE otazky. Zaci obdrzi pracovni list s nékolika tvrzenimi vazicimi se k
tématu a soucasné obsahujici cilovou slovni zdsobu (pi. Lactic acid is produced
inside muscles and causes pain. — TRUE/FALSE). Studenti nejprve odhaduji své
odpovédi na zakladé toho, co z obsahu a jazyka znaji, nasledné opravi s ucitelem ¢i



vyplni znovu na konci hodiny. Ve druhém ptipadé jasné vidi, kam se diky diléi lekei
posunuli.

4 Kimova hra. Vybrand slovicka vyvésime na tabuli (jen napsana ¢i doprovozena
obrazkem nebo ¢eskym prekladem). Nechdme zékum ¢as si je precist a zapamatovat.
Pak je pozdddme, aby zavieli oci, a jedno sunddme. Zaci poté uréuji, co chybi.
Muzeme dané slovicko vratit a postup opakovat ¢i naopak odstranit vsechny polozky
a motivovat zaky vzpomenout si nejen na to, co vSe na tabuli bylo, ale i v jakém
poradi.

5 Tabulka Z-O-N (Znam - Odhadnu - Nerozumim). Zak dostane klicovou slovni
zésobu na kartickdch a priradi ji do tabulky podle toho, zdali dany vyraz zna / nezna,
ale dovede odhadnout / neznd a nedovede odhadnout, tedy mu viibec nerozumi. Tato
metoda pomaha zakovi uvédomit si, co je pro néj jiz znamé, na co dokaze samostatné
prijit a co pro néj bude zcela nové, tedy na co je tteba se soustiedit.
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Obrazek 2.1: Piiklad vyplnéné tabulky Z-O-N na téma The Respiratory
System.

\.

6 Kviz v online aplikacich (Kahoot, Quizizz, Quizlet). Vytvoiime kviz na vy-
branou slovni zasobu a zaci pomoci mobilnich telefonu hlasuji pro jednu z odpovédi.
Stejny kviz muzeme znovu hrat na konci lekce. Ziskame tak dobrou predstavu o
tom, kolik a jakou slovni zdsobu si zaci béhem hodiny osvojili. Otazka v kvizu muze
vypadat naptiklad takto: Muscle between the lungs and the stomach, used to control
breathing, is called: 1. windpipe, 2. alveoli, 3. diaphragm, 4. larynx.

Jistym rizikem je, Ze tivodni aktivitou stravime mnoho ¢asu a nezbyde tak dostatecny
prostor na hlavni téma hodiny. Resenfm muze byt spolupréce s ucitelem ciziho jazyka,
ktery danou aktivitu realizuje ve své hodiné jazyka a tim zaky pripravi na vyuku daného
tématu. Druhou moznosti je vyvésit slovni zdsobu do t¥idy nékolik dni pred hodinou CLIL
a nechat ji na zédky pasivné pusobit. I takova forma je mozna a zejména v pripadé pouziti



obrazku muze byt velmi efektivni. V kazdém pripadé doporucujeme novou slovni zasobu
omezit na 6 az 12 zcela novych slov. Zcela novymi slovy jsou mysleny vyrazy, které zak
nezna a ani je nedovede odhadnout.

Nabidnout zakladni fraze. Pro hodinu, kde je naplanovana diskuze ve skupinéch,
pripravi ucitel pro kazdého seznam vét, které jsou vhodné pro vyjadiovani souhlasu a
nesouhlasu. Ty jsou pak zakum k dispozici po celou dobu diskuze, mohou se k nim kdykoli
vracet. Uc¢itel muze pripadné zéka pozadat o zaskrtnuti vét, které pouzil zak sam a které
zaznély u ostatnich studentu ve skupiné. Pro dalsi podobnou aktivitu v jiné hodiné muze
ucitel odkézat k témto frazim, zaci uz je vSak nemaji na ocich po celou dobu. Cilem
této strategie je pomoci zakuim komunikovat v anglictiné i ve dvojicich ¢i skupinéch, kde
casto védomé i nevédomé sklouzavaji k materskému jazyku. Poskytnuti zacatku vét nebo
frazi je vhodnou podporou, jak tento velmi casty problém hodin CLIL zaécit odstranovat.
Podobné pak funguji i ,,writing frames“. Vyhodou je, ze tak stanovime jakysi miniméalni
zéklad, ktery kazdy zédk musi zvlddnout (v tomto piipadé alespon precist danou frazi a
dét tim najevo souhlas ¢i nesouhlas).

AGREEMENT —_— DISAGREEMENT
I definitely agree with you.
Yes, that’s a great idea.
Yes, I agree with you but ...
In a way, I agree with you.
No, maybe not.
I'm not sure about that.
I'm afraid I can’t agree with you.

Opakovat stejnou slovni zasobu napric¢ aktivitami. Jedna z nejvhodnéjsich strategii,
jak zakum poskytnout efektivni oporu pro cizi jazyk, je vybrat slovni zasobu pro dané
téma a u té pak zustat celou hodinu. Kazda aktivita by ji méla rozvijet trochu jinak.
Tento piistup se pozitivné odrdzi v motivaci zaka na aktivitdch pracovat, nebot slovni
zasobu uz ¢astecné znaji z predchozich fazi hodiny. To jim umoznuje se vice soustifedit na
obsah odborného predmétu.

Poskytnout startéry. ,Sentence starters* neboli startéry maji obvykle podobu zac¢atku
vét, které maji zakiim pomoci svou promluvu v cizim jazyce zacit. Zacatek véty pouze
prectou a zbytek doplni o sviij napad ¢i nazor. Nasledujici karty obsahuji startéry, které
byly pouzity v zavéru hodiny ve fazi reflexe.
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Obrazek 2.2: Priklad startéru pro reflexi na konci hodiny CLIL.

e Slovni zasobu predkladat postupné. Vyhodou je, pokud se podaii slovni zasobu
zakum predklddat v hodiné postupné, nikoli najednou na zacatku hodiny. V tivodni akti-
vité muzeme pouzit jen 4 nové vyrazy, v textu budou dalsi 4 a ve videu na konci hodiny
opét dalsi 4. Ne vSechna témata tuto strategii umoznuji, pokud to vsak jde, muze to byt
pro zaky vyhodou. Podstatné ovsem je slovni zasobu z predchozich aktivit recyklovat,
stavét na ni, neustale rozvijet.

e Nenutit zaky pouzit vSechny vyrazy aktivné. Pii ptipravé hodin CLIL je také
vhodné se predem rozhodnout, které vyrazy budou zaci muset pouzit aktivné (mluveni a
psani) a které postaci porozumét pasivné (poslech a ¢ten).

e Vytvofit glosaf. Casto vyuzivanou strategii je vytvoreni slovnicku, ktery zdk muze
pouzivat béhem celé hodiny CLIL: precist si ho na zacatku, vracet se k nému pokazdé,
kdyz néjakému vyrazu v textu ¢i vykladu ucitele nerozumi ¢i ho konzultovat pii plnéni
ruznych tkoli. Glosar muze mit velmi ruzné podoby, uvadime zde ptiklad z uéebnice
Labyrinth, kde je kazdé slovo v angli¢tiné doprovozeno fonetickym ptepisem, definici z
vykladového slovniku i ¢eskym piekladem. Podobné glosare jsou piinosem jak pro zaka,
tak i pro ucitele, ktery muze rychle zkontrolovat vyznam slova, ale i jeho vyslovnost.

FIGURE noun /*figsr/ number, the symbol for a number or an amount
expressed in numbers

The accountant checked the figures before filing my tax return. van AN13s|)
DECIMAL PLACE noun /'desimal/ the space after the dot in a number

If you calculate the result to two decimal places, you put two
numbers after the decimal point, as in 3.65 OLS]W 3INNIL3S3IA

CIRCUMFERENCE noun /ss kamfarans/ the line surrounding a circular space, or the
length of this line

The circumference of a circle is calculated by 2rr. NHNYX AOAG0
PERIMETER noun /pe rimitar/ the line surrounding a square space

The guard checked the perimeter of the building. 30¥3AL) AOALO
DIAMETER noun /dai‘zemiter/ a straight line that reaches from one point on

the edge of a round shape or object, through its centre, to a point
on the opposite edge
The diameter is twice the radius. JIWNYd

Obrazek 2.3: Priklad glosare z ucebnice CLIL Labyrinth - Maths and English A2.,
s. 9).
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Dalsim ptikladem glosére je verze na obrazku ¢. 4. Zde je opét v prvnim sloupci dany
vyraz v anglictiné, ve druhém popis jeho vyznamu, ve tfetim jeho pouziti v kontextu a v
poslednim slova pifbuznd. Zaci mohou dostat tabulku kompletni ¢ jen zédsti vyplnénou.
Ve druhém piipadé pak vyplnuji druhé dva sloupce samostatné, obvykle na konci hodiny.

12 Model glossary entries
Word Meaning Use Related
words
(examples)
carbon A colourless gas with no When we breathe, we carbonised
dioxide smell. breathe out carbon
Co, dioxide.
acid rain Rain with a lot of pollution Trees are dying in acidic
which, when it falls, harms Sweden because of acid
the environment. rain.
corrosion A process that eats away The corrosion in the car corrode
materials, such as metals. was so bad that the door
dropped off.
fossil fuel Fuel which is found in the Coal, oil and natural gas fossilised
earth’s crust. are fossil fuels.
sulphur A gas that smells like bad The sulphur dioxide from sulphuric
dioxide eggs. the volcano smelt bad.
SO,
Obrazek 2.4: Glosar dle Dale, der Es, Tanner, 2010, s. 83.

~

e Cizi jazyk doprovazet vizualni podporou. Nékteré vyzkumy ukazuji, ze celd polo-
vina zéku patii z hlediska uc¢ebnich styli mezi vizudlni typy. Je tedy zcela zasadni, aby
hodina CLIL obsahovala zejména vizualni scaffolding. Tato podpora nemusi mit jen po-
dobu obrazku, ale také grafu, diagramu, fotografii, myslenkovych map, casovych os, videi,
nejruznéjsich tabulek, grafickych organizéru (Vennuv diagram, T-graf) ¢i obrazkovych in-

strukei (piiklad je na obr. 2.5).
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WHAT TO DO

1. Half fill a container with water. 2. Add some drops of (food or flower) | 3, Stir well.

colouring.

4. Cut three stalks of celery and stand | 5. Leave the celery in the water all day.| 6. What happened?
them in the coloured water (you Check it every hour.
can do this experiment with a
flower too: a white carnation).

The stem has carried the water to the
leaves. How many hours did it take?

The pictures can be photocopied, enlarged, and used to record the steps of the experiment.

Obrazek 2.5: Piiklad obrazkovych instrukei (Calabrese, I., Rampone, S., 2011).

e Obsah v cizim jazyce zprostifedkovavat riznymi cestami. Tento princip vychéazi z
faktu, ze kazdy zak vstrebava ucivo a cizi jazyk jinym zpusobem. Nékomu pomuze si nové
slovicko doprovodit obrazkem, grafem ¢i diagramem, jinému popsat jeho vyznam, pouzit
samostatné v novém kontextu nebo si vytvorit mnemotechnickou pomucku. Kinestetické
typy budou radi za kazdou moznost, kdy si budou moci spojit novy vyraz s pohybem
nebo se ho v pohybu ucit. Ve skolni tiidé jsou obvykle zastoupené vsechny typy, a tak je
dulezité pristupy neustale stridat, aby si kazdy zak prisel na své.
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3. Zkusenosti ze zarazeni pracovnich listu do vyuky

3.1. Pedagogicka reflexe

V rdmci vyuky chemie probéhla v 1. roéniku stfedni prumyslové skoly vyuka za pouziti metody
CLIL. Vsichni zaci méli piiblizné stejnou vstupni droven jazyka. Zaci pracovali s piipravenymi
pracovnimi listy a ucitel pouzival jako doplnujici materidl obrazky a experimenty. Instrukce
byly zékum zadavany v anglickém jazyce. Cviceni a slovni zasoba byly v angli¢tiné. Piiprava
musela byt zacilena zejména na vyhledani a zptistupnéni potfebné slovni zasoby z oboru che-
mie (ndzvoslovi — systematicky ndzev, trividlni ndzev a na typy vzorcu — strukturni racionélni a
molekulové). Z duvodu dostatecného zpiistupnéni uc¢iva bylo nutné ucivo doplnit i experimenty
s indikatory. V této souvislosti byla nutna také piiprava potiebnych chemikalii a indikatoru.
Neméné dulezité bylo i zaméreni na nacvik spravné vyslovnosti s pripravou vysvétleni slovni
zasoby zakum. Pracovni listy byly hravé a aktivizovaly zaky (dopliiovacky, pfitazovéni vzajemné
souvisejicich pojmu apod.). Duraz byl kladen i na komunikaci a spolupréci ve dvojici — zaci
si navzajem pomahali. K zapornym strankam patiil fakt, ze néktefi zaci méli problém s pro-
pojenim obsahu v ¢eském a anglickém jazyce — znali nazvoslovi v Cestiné, ale nedokazali ho
vysvétlit nebo vytvorit v anglickém jazyce. Dale bylo tieba neustale ovérovat, zda zaci opravdu
porozumeéli slovni zasobé a zadani.

3.2. Metody a formy prace

e prace s odbornymi vyukovymi materidly véetné zdroju z bézného zivota
e popis obrazku a schémat v cizim jazyce

e prace podle jednoduchého cizojazyéného navodu

e problémové vyucovani

e nazorné metody - praktické ukazky — chemicky pokus

e vyuziti velkého mnozstvi obrazového materialu

e snahy vedeny tak, abychom zabranili pojmovému zahlceni

e vyuzito bylo analogii a podobnosti v jazycich a zejména symbolickém zapise

3.3. Shrnuti a zhodnoceni kvality CLIL ve Skole

Dosavadni zkusenost s CLIL ukazuji na spiSe pozitivni zpétnou vazbu ze strany zdku. Je mozné
ocekavat obtize a jisté prekazky. Nekteri rodice by mohli v masivnim zavedeni vyuky CLIL
hledat duvod neuspéchu jejich ditéte v daném predmétu. Ucitelé vidi objektivni prekazky
ve schopnosti spravedlivé ohodnotit faktické znalosti zdka a v hodnoceni jazykové i obsa-
hové stranky. Nevyhodu vidi ve zvySenych néarocich na piipravu hodiny CLIL zejména v
tivodnich letech zavadeni. Skola také musi pocitat s limity uéiteld, kteff jsou schopni a ochotni
CLIL vyucovat. Pokud jde o zpracovani pracovnich listu, je tfeba upfednostnit listy, které co
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nejprirozenéji umoznuji zakum pochopit zpracovanou latku. Je také tteba vyuzivat v piipravé
zejména nazornych metod, prikladi a moznosti aktivniho zapojeni zaku.

3.4. Budouci perspektiva

Je dulezité vytvéaret vhodné materialy do vyuky, jez by byly i doplikem vyukovych materidlu
predmétu a byly systematicky zakladany do databaze doplnkovych vyukovych materidlu pro
jednotlivé predméty. V budoucnosti by bylo vhodné material orientovany na chemii zamérovat
pouze na latky, které jsou zakum z hlediska nézvoslovi a struktury blizké (mohou se s nimi
setkavat v kazdodennim zivoté).

15



Céast I

Zakladni skoly - 1. stupen
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4. Metodika
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1 TIME

pracovni list reseni slovnicek

Vzdélavaci oblast

Clovék a jeho svét

Jazyk anglicky
Jazykova uroven AO-A1

Rocnik 3.-5. rocnik ZS
Casové dotace 2 x 45 min.

Téma

Lidé a ¢as

Cile obsahové

Pozna, kolik je hodin; orientuje se v case.

Zma rozvrzeni svych dennich ¢innosti.

Vyuziva casové udaje pii feSeni ruznych situaci v dennim
zivote.

Pracuje s casovymi udaji a vyuziva zjisténych udaju k po-
chopeni vztahu mezi déji a jevy.

Na zédkladé elementarnich poznatku o Zemi a vesmiru
vysveétli souvislost s rozdélenim casu.

Provadi jednoduché pokusy.

Cile jazykové

S vizualni oporou pojmenuje casti dne.

Uvede, co béhem dne v uréitou dobu déla.

S vizualni oporou popiSe, co vidi na obloze ve dne a v noci.
Uvede spravny casovy udaj a spravné rozlisi a.m. a p.m.

S vizudlni oporou, mapou svéta s ¢asovymi zonami, zapiSe
spravny ¢as na spravném miste.

V kratkém jednoduchém textu, ktery se vztahuje k tématu
¢asu, vyhleda konkrétni informace ¢iselné i neciselné povahy,
a to zejména ma-li k dispozici vizudlni oporu.

V kratkém jednoduchém textu, ktery se vztahuje k tématu,
vyhledd konkrétni informace ¢iselné i neciselné povahy, a to
zejména ma-li k dispozici vizualni oporu.

Rozumi jednoduchym pokyntum ucitele, které jsou sdélovany

pomalu a s peclivou vyslovnosti.

Porozumi kratkym a jednoduchym otdzkam ucitele a spo-
luzaka, které souvisi s tématem, pokud jsou sdélovany po-
malu a s peclivou vyslovnosti.

Materialy a pomucky

pracovni listy, psaci potieby, pastelky, plastelina

H Tlustrace

Emilia Klimszova
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4.1.1. Factbox

There are different times of the day and night. The day has 24 hours,
but we also use the 12 hour-clock. When we talk about the time between
midnight and noon, we say a.m. (from Latin ante meridiem, which means
before midday).

When we talk about the time between noon and midnight, we say p.m. (from Latin post
meridiem, which means past midday). So each period contains 12 hours: 12, 1 2, 3,4, 5, 6, 7,
8,9, 10, 11. 12 acts as zero. The day starts at 12 midnight and continues through 12 noon to
12 midnight.

The Earth has 24 time zones. They start from Greenwich 0 meridian in London. When we go
to the west (+—), we take away 1 hour. When we go to the east (—), we add 1 hour. Greenwich
Mean Time (GMT) is the mean (average) solar time at the Royal Observatory in Greenwich,
London. Coordinated Universal Time (UTC) and GMT are synonyms. GMT is usually used
by English speaking countries.

4.1.2. Slovni zasoba a gramatika

e in the morning, in the afternoon, in the evening
e at noon, at midnight

e What do you do in the morning / in the afternoon / in the evening?
e | have breakfast.

e What do you do at noon / at midnight?

e [ sleep.

e What can you see at noon / at midnight?

o Write.

e Draw a picture.

e When it’s noon in London, it’s 1 a.m. in Prague.
e [t’s 10 p.m.

e sun clock

e watch

e paper plate

e crayon

e shadow

e You can tell time by the sun.

Spravnou vyslovnost slovni zdsoby i zemépisnych nazvu si muzete ovérit napt. v aplikaci
www.phonetizer.com.

4.1.3. Pomiicky

worksheet, pen, crayons, paper plate, watch
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4.1.4. Metodika

Vyucujici muze texty precist nahlas, poté da zakum cas na to, aby si

texty sami prosli. Z4ci mohou pracovat samostatné nebo ve dvojici, pifp.

v malych skupinkéch, a to podle jazykové vybavenosti a zralosti. Zéci

s SVP obvykle radi pracuji ve dvojicich, piip. v malych skupinkach, protoze se lépe uci od
vrstevniku (peer learning).

1

Zaku, kteff jsou jiz jazykové vybaveni, se mize vyucujici zeptat Do you know the times of
the day? nebo muze pouzit karticky s obrazky, ukazat postupné karticky a ptat se What
1s it? Is it day or night? a teprve poté rozdat 1. stranu pracovniho listu.

Vyuéujici projde pifklad s zaky a poté jim da ¢as na piifazeni odpoved{ k otdzkam. Zaci
mohou pracovat individualné nebo ve dvojicich.

3 Vyucujici upozorni zédky na ptredlozky v otazkach ve 2. cviceni.

4 Vyuéujici projde piiklad s zdky a ujist{ se, ze védi, co maji délat. Zaci mohou pracovat

nejdiive individudlné a poté opét ve dvojicich, nebo mohou pracovat ve dvojicich nebo
malych skupinkach, coz je zvlasté vhodné, pokud se jedna o zaky s SVP, ptip. zaci maji

s/

Pokud se jedna o 5. roénik a zaci jsou jiz dobfe jazykové vybaveni, vyucujici muze zaky ve
dvojici rozdélit na A a B. A splni kol v 5. cviceni, B v 6. cviceni. Obrazek vsak partnerovi
neukézi, ale popisi, pricemz mohou pouzit vazbu there is / there are, ptip. pfitomny cas
prubéhovy. Samoziejmeé tolerujeme gramatické chyby, pokud nebrani porozumeéni. Druhy
zak podle popisu obrazek nakresli a pak si zaci oba obrazky porovnaji. Poté se vysttidaji.

Vyucujici zopakuje slovni zdsobu tykajici se ¢asti dne, nejlépe pomoci karticek. Po prectent
textu (muze precist nahlas vyucujici) zéci doplni a.m. nebo p.m. individudlné, poté si
zkontroluji ve dvojici, piip. zdci s SVP mohou pracovat ve dvojici s tzv. buddy (tj.
spoluzdkem, ktery jim pomé&ha).

Vyucujici zkontroluje, zda zaci rozumi vyznamu a.m. a p.m., coz mohou vysvétlit i ¢esky.
Poté pracuji s mapou s casovymi zonami. Vyucujici muze rozsitit praci s mapou o znalost
kontinentu. Napt. Can you show me FEurope / Africa / South America / ... ? Do you know
where the Czech Republic is? Show me the Czech Republic on the map. Doporucujeme
praci se cvicenim rozdélit na dvé ¢asti, tj. vyhledavani casu a vyhledavani mista, a kon-
trolu provést postupné. Podle jazykovych znalosti zdku se vyucujici v prvni ¢asti muze
rozhodnout pro zapis ¢isla slovy.

Pokud to vyucujici uzna za vhodné, mohou zaci ve druhé ¢ésti udélat prvni bod spole¢né
jako priklad.

Vyucujici postupuje podle ndvodu experimentu v pracovnim listu.

(a) Put the paper plate on the ground.
(b) Put the pencil in the middle of the plate.

(c) Draw a line along the shadow.
Look at your watch. What’s the time now?

(d) Write down the time.

(e) Take the paper plate again in an hour.
Where is the shadow now?

(f) Draw a new line.
(g) Repeat in an hour.
(h) At the end of the day you will have the SUN CLOCK. Colour and decorate it.
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Zéci si slunecni hodiny vybarvi a dotvoif podle vlastni fantazie. Mohou si vyrobky vyfo-
tografovat a fotografie pak vystavit na nasténce.
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2 EARTH

pracovni list A

pracovni list B reseni A reseni B slovnicek

Vzdélavaci oblast

Clovék a jeho svét

Jazyk anglicky
Jazykova uroven AO-A1

Rocnik 3.-5. rocnik ZS
Casové dotace 2 x 45 min.

Téma

Misto, kde zijeme, Rozmanitost prirody

Cile obsahové

Rozlisuje prirodni a umeélé prvky v okolni krajiné.

Objevuje a zjistuje propojenost prvku zivé a nezivé
prirody, princip rovnovahy prirody a nachazi souvislost mezi
koneénym vzhledem piirody a ¢innosti ¢lovéka.

M4 zdkladn{ znalosti o Ceské republice a jeji zemépisné po-
loze v Evropé.

M4 zékladni znalosti o Evropé a svété (kontinenty, pohoit,
feky, more a ocedny, ostrovy).

Provadi jednoduché pokusy.

Udrzuje poradek na pracovnim misté a dodrzuje zasady hy-
gieny a bezpecnosti prace.

Cile jazykové

S vizualni oporou popise predmeéty pomoci pridavnych jmen.
S vizudlni oporou vyjmenuje vrstvy Zeme.
S vizualni oporou popiSe prvky zivé a nezivé prirody.

Uvede, které prvky jsou prirodni a které souvisi s ¢innosti.
¢lovéka.

Vyjmenuje piiklady pohoti, fek, moii a ocednt a ostrovu v
Ceské republice, Evropé nebo ve svéte.

Vyjmenuje piiklady mést v Ceské republice, Evropé nebo ve
svete.
V kratkém jednoduchém textu, ktery se vztahuje k tématu,

vyhleda konkrétni informace ¢iselné i neciselné povahy, a to
zejména ma-li k dispozici vizualni oporu.

Rozumi jednoduchym pokynum ucitele, které jsou sdélovany
pomalu a s peclivou vyslovnosti.

Porozumi kratkym a jednoduchym otazkam ucitele a spo-
luzéka, které souvisi s tématem, pokud jsou sdélovany po-
malu a s peclivou vyslovnosti.

Materialy a pomucky

pracovni listy, psaci potieby, pastelky, plastelina

H Tlustrace

\ Emilia Klimszova

4.2.1. Factbox
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The Earth has 4 layers: the crust, mantle, outer and inner core. The crust

is hard, the mantle is thick (84 %), and the outer and inner core are hot.

There is land and water on the Earth. There are geographical features. Some are natural
features, some are made by humans.

4.2.2. Slovni zasoba a gramatika

Match the words and the pictures.

Read the texts.

Label the pictures.

Put the words from the pictures in the correct group.
Can you name ... / Name ...

layers, crust, mantle, outer and inner core

colours: red, orange, yellow, brown, blue, green

geographical features: forests, hills, mountains, rivers, seas, islands, roads, bridges, lakes,
oceans, deserts, farms, cities

in the Czech Republic, in Europe, in the world

nazvy pohoii, fek, moti a ocednu uzivame s clenem urcitym the, napt. the Alps, the High
Tatras, the River Vltava, the Baltic Sea, the Atlantic Ocean

nézvy jednotlivych hor (napf. Mount Everest), ndzvy jezer (napf. Loch Ness) a ndzvy
meést a vesnic (napf. Prague) uzivame bez ¢lenu,

nazvy ostrovu bez ¢lenu (napf. Jersey) a se ¢lenem (the Isle of Man)

Spravnou vyslovnost slovni zdsoby i zemépisnych nazvu si muzete ovérit napt. v aplikaci
www.phonetizer.com.

4.2.3. Pomiicky

worksheets, pen, crayons, clay
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4.2.4. Metodika - Experiment

Vyucujici muze texty precist nahlas, poté dd zdkum cas na to, aby si
texty sami prosli. Zaci mohou pracovat samostatné nebo ve dVOJlCl prip.
v malych skupinkéch, a to podle jazykové vybavenosti a zralosti. Zaci s SVP obvykle radl pracuji
ve dvojicich, pfip. v malych skupinkach, protoze 1épe se uéi od vrstevniku (peer learning).

1 Vyucujici pteduci slovni zasobu pomoci karticek. Ukaze karticku a pté se, napt.: What
can you see? What is it? Is it a book? Is it thick or thin?
Pokud jiz zaci danou slovni zasobu ovladaji, muze vyucujici znalost slovni zasoby oveérit.

2 Ukazte détem model nebo obrazek Zemé. Udélejte z plasteliny 6 kulicek v barvach podle
navodu. Vysvétlete, co jsou 4 hlavni vrstvy:

e zemskd kura (crust). Zduraznéte, ze je tvrda (hard).

e zemsky plast (mantle). Zduraznéte, ze je tlusty (thick). Ukazte gestem.

e uprostied je jddro (vnéjsi - outer core a vnitin{ - inner core). Piedved'te, Ze je horké
(hot).

3 Zaci si vyrobi barevné kulicky. Vyucujici si ovéri znalost barev. Vyucujici zadava in-
strukce:

o Show me the red ball. Zéaci zvedaji spravnou barvu a opakuji: Red ball.

e Vyucujici ukdze napf. zlutou kulicku a zeptd se: What colour is it? Zéci odpovi:
Yellow.
e And now, what is it? Is it the crust? No. Is it the mantle? Yes.

Na zavér ovéri, zda si zaci pamatuji zemské vrstvy.

e Ukéze napf. zelenou kulicku. Zeptd se: What is it? Zaci odpovi: Land!

e Z4ci si pied sebou sefad{ kulicky ve spravném poradi od stfedu Zemé. Pak sleduji vyucu-
jici(ho), kterd/y postupné obaluje vrstvy Zemé. Pokud nemd kazdy zék plastelinu, pracuji
ve dvojicich nebo skupinkéch.

e ZAci si vyrobi své vlastni modely Zemé. Zacinaji jadrem, pokracuji a obaluji jadro dalsimi
vrstvami. Model ukonéi vodou a zemi. Na zavér svuj model roziiznou, aby vidéli jednotlivé
vrstvy. Tim se navaze na 1. cviceni pracovniho listu GEOGRAPHICAL FEATURES.
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4.2.5. Metodika - Geographical Features

Zéci mohou pracovat samostatné nebo ve dvojici, pi"ip v malych sku-
pinkéch, a to podle jazykové vybavenosti a zralosti. Zaci s SVP obvykle ~
radi pracuji ve dvojicich, ptip. v malych skupinkach, protoze lépe se uci od Vrstevnlku (peer
learning).

1 Je mozné, ze zaci 5. roéniku nebo zaci na Skolach s rozsirenou vyukou jazyku jiz tuto slovni
zasobu ovladaji. Vyucujici muze znalost slovni zasoby ovérit prostfednictvim karticek,
napt. What can you see in the picture? Nebo muze zjistit, kterd slova jiz znaji a ktera
jsou noveé urcena k osvojeni. V tom pripadé muze vyucujici zéky pozadat, aby pojmenovali
prvky v krajiné, které znaji. Poté se zaméi{ na nezndmou slovni zésobu. Zaci mohou pra-
covat ve dvojicich. Pii vyplnovani mohou zaci pouze opsat zvyraznéna slova v mnozném
¢isle, nebo vyucujici muze zaky upozornit na jednotné ¢islo.

2 ZAci pracujf ve dvojicich nebo v malych skupinkéch. Po kontrole - akceptujeme mnozné i
jednotné ¢islo podstatnych jmen — si vyucujici muze ovéfit znalost slovni zasoby pomoci
karticek, napi. What can you see in the picture? Mountains? Zaci reaguji: No. Vyuéujici:
Hills? Zéci: Yes.

3 ZAci pracuji samostatné, poté ve dvojicich, pak nésleduje spoleénd kontrola. Akceptujeme
jednotné ¢islo i mnozné ¢islo podstatnych jmen.

Ocean, desert, lake, farm a city nejsou na kartickdch. Zéci si mohou vyrobit vlastni
karticky pro tato slovicka.

4 Z4ci mohou pracovat ve dvojicich nebo v malych skupinkéch. Na ivod bychom méli uvést,
ze akceptujeme ceské i anglické nazvy. Zaci mohou mit k dispozici mapy, piip. mapy s
anglickymi nazvy.

Na zaveér si mohou zaci zahrat pexeso s kartickami k tématu a kartickami, které si sami vyrobili.
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3 SUN

pracovni list reseni slovnicek

Vzdélavaci oblast

Clovék a jeho svét, Clovek a svét prace

Jazyk anglicky
Jazykova uroven AO-A1

Rocnik 3.-5. rocnik ZS
Casové dotace 2 x 45 min.

Téma

Rozmanitost prirody, Prace s drobnym materidlem

Cile obsahové

Ma zékladni znalosti o Zemi jako soucasti vesmiru.

Ma zakladni znalosti o planetdch Sluneéni soustavy.
Vytvari jednoduchymi postupy ruzné predméty z tradicnich
i netradi¢nich materialu.

Sestavi podle ndvodu (vzoru) naramek predstavujici poradi
planet Slunecni soustavy.

Udrzuje poradek na pracovnim misté a dodrzuje zasady hy-
gieny a bezpecnosti prace.

Cile jazykové

S vizualni oporou pojmenuje Slunce, Zemi a Mésic.
Vyjmenuje planety Slunecni soustavy, zejména ma-li k dis-
pozici vizualni oporu.

Popise planety Slunecni soustavy pomoci pridavnych jmen.

Z kratkého a jednoduchého textu (popisu) odvodi, o kterou
planetu se jedna.

V kratkém jednoduchém textu, ktery se vztahuje k tématu
Slunce, vyhleda konkrétni informace ¢iselné i neciselné po-
vahy, a to zejména ma-li k dispozici vizualni oporu.

Rozumi jednoduchym pokyntum ucitele, které jsou sdélovany

pomalu a s peclivou vyslovnosti.

Porozumi kratkym a jednoduchym otazkam ucitele a
spoluzaka, které souvisi s tématem, pokud jsou sdélovany
pomalu a s peclivou vyslovnosti.

Materialy a pomucky

pracovni listy, psaci potieby, pastelky, plastelina

H Tlustrace

Emilia Klimszova
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4.3.1. Factbox \\ l //

- -
An axis is an imaginary line from the North Pole to the South Pole. The = = —-
Earth takes 24 hours to spin on its axis. We call it a day. It is daytime 7 N

when one side is facing the sun. It gets light. It is night time when it is facing away from the
sun. It gets dark. The Earth turns around its axis. The Earth travels around the Sun. The
Solar System consists of planets. The Sun is the centre of the Solar System.

4.3.2. Slovni zasoba a gramatika

e Label the pictures. / Label the planets.

e Read the sentences.

e Read the text.

e Write the names of the planets.

e Do you know anything about the Solar System / planets of the Solar System?
e Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune

e Do you know which planet is . ...

— blue, red, hot, cold, large, small
— the hottest, the coldest
— the largest, the smallest

e The planet / It has one moon. The planet / It has two moons.
e The planet / It has a ring.

o It's called ...

e dwarf planet

e What size is it? / What size are they?

e What colour is it? / What colour are they?

e How far is it from the Sun? / How far are they from the Sun?
e Which is the first planet?

Spravnou vyslovnost slovni zdsoby i zemépisnych nazvu si muzete ovérit napt. v aplikaci
www.phonetizer.com.

4.3.3. Pomiicky

worksheets, pen, crayons, stretch cord, beads

4.3.4. Zdroje

Timesaver Crosscurricular English Activities, Scholastic (Mary Glasgow Magazines), Salisbury,
2001 Primary Curriculum Box, CUP, 2009. Cross Curricular Resources for Young Learners,
OUP, 2007. 150 Amazing Science Experiments, Anness Publishing Limited, London, 2016. The
CLIL Resource Pack, Delta publishing, 2017.
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4.3.5. Metodicky list - Experiment N | !/

-—
Vyucujici muze texty precist nahlas, poté da zakum cas na to, aby si - —_
texty sami prosli. Z4ci mohou pracovat samostatné nebo ve dvojici, pifp. 7 N
v malych skupinkéch, a to podle jazykové vybavenosti a zralosti. Zaci s SVP obvykle radi pracuji
ve dvojicich, pfip. v malych skupinkach, protoze 1épe se uéi od vrstevniku (peer learning).

Pracovni list se 4. cvicenim je nutné rozdat az po kontrole 3. cviceni.

1 Po préaci s textem se vyucujici muze zeptat na vyznam slova azis v ¢eském jazyce (osa),
napt. What is the Czech word for azxis? A dale se muze ptat na obsah textu, napt. What is
the Sun? What is the Earth? Zaci mohou reagovat cesky i anglicky, vzhledem k podobnosti
slova (planet).

Does the Sun travel around the Earth? Zaci reaguji: No. Does the Earth travel around the
Sun. Yes. What can you see at night? Can you see the Sun? ... Poté zada popis obrazki.

2 Po precteni tvodniho textu vyucujici zopakuje otazky na konci textu. Poskytne zakim
¢as, aby si zkusili vybavit planety, poté pracuje s celou tfidou. Samoziejmé akceptujeme
odpovédi v ¢eském jazyce. Vyucujici pak uvede nazvy spravné anglicky.

3 Vyucujici si ovéii znalost slovni zasoby, tj. pridavnych jmen ve 3. cviceni, pomoci karticek,
napt. What colour is it? Is this drink cold or hot? ... Pokud to bude nutné, slovni zasobu
predudi.

Poté zéci ve skupinkéch diskutuji o ikolu (samoziejmé mohou diskutovat cesky).

Néasleduje kontrola.
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N l / /
[ Nyni mtzeme rozdat dalsi dalsi pracovni list. ] — :__
/7 N

4 7ZAci si prectou text nejdifve sami, pifp. ve dvojici. Poté si vyucujici oveii, ze zaci textu
rozumi, prip. nemaji otdzky. Napt. What is moon in Czech? What do you call ring in
Czech? What is dwarf called in Czech?

5 Z&ci pracuji s vétami ve dvojicich nebo v malych skupinkéch a doplni ndzvy planet k
popistum.
Vyuéujici rozdéd kordlky do skupinek. Zéci si ve skupinkdch pripravi koralky a sefadi
je podle barev a velikosti. Vyucujici ovéri spravnost potradi, ve kterém budou koralky
navlékat. Muze polozit kontrolni otazky. Which is the first planet? Show me the bead.
What colour is it? Is it big or small?
Nazorné predvadi a zaci navlékaji podle instrukci. Obrazek je pouze ilustracni, zaci si
musi spravné potradi barev urcit sami.
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4 WATER

pracovni list reseni slovnicek
Vzdélavaci oblast Clovék a jeho svét
Jazyk anglicky
Jazykova uroven AO-A1
Rocénik 3.-5. ro¢énik ZS
Casova dotace 2 x 45 min.
Téma Rozmanitost prirody

Cile obsahove e Zalozi jednoduchy pokus, vyhodnoti a vysvétli vysledky po-

kusu.

e Provadi jednoduché pokusy se znamymi latkami.

Cile jazykové e S vizualni oporou vyjmenuje vrstvy Zemé.

e Rozumi jednoduchym pokynum ucitele, které jsou sdélovany
pomalu a s peclivou vyslovnosti.

e Porozumi kratkym a jednoduchym otazkam ucitele a
spoluzdka, které souvisi s tématem, pokud jsou sdélovany
pomalu a s peclivou vyslovnosti.

Materialy a pomucky | pracovni listy, psaci potieby, voda, pisek, 2 misky, teplomeér,
zapisnik

H Tlustrace \ Emilia Klimszova H

4.4.1. Metodicky list 5 \

Je vhodné navazat na pracovni list k tématu Earth, resp. prvni tfi cviceni
pracovniho listu.

1 Vyucujici muze vyuzit model vyrobeny pfi préaci s pracovnim listem Earth nebo obrazek
Zemé. Muze zkontrolovat, zda si zéci pamatuji ¢asti Zemé (inner and outer core, mantle,
crust), predevsim v8ak water and land. What is blue? Can you remember? What is green?
Can you remember?

Pomoci realnych predmétt zopakuje nebo uvede slovni zasobu — pomucky: bowl — 2 bowls,
water, sand, thermometer, pen, notebook.

2 Poté vyucujici postupuje podle instrukei.
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5 AIR

pracovni list slovnicek
Vzdélavaci oblast Clovék a jeho svét
Jazyk anglicky
Jazykova uroven AO-A1
Rocénik 3.-5. ro¢énik ZS
Casova dotace 2 x 45 min.
Téma Rozmanitost prirody

Cile obsahove e Zalozi jednoduchy pokus, vyhodnoti a vysvétli vysledky po-

kusu.

e Provadi jednoduché pokusy se znamymi latkami.

Cile jazykové e Rozumi jednoduchym pokynum ucitele, které jsou sdélovany

pomalu a s peclivou vyslovnosti.

e Porozumi kratkym a jednoduchym otazkam ucitele a
spoluzdka, které souvisi s tématem, pokud jsou sdélovany
pomalu a s peclivou vyslovnosti.

Materialy a pomucky | pracovni listy, psaci potieby, 2 hrnky, salek, sklenice, lahev, mar-
shmallows, pumpicka, zatka, plechovka

H Tlustrace \ Emilia Klimszova H

4.5.1. Metodicky List

Vacuum ,_\)

Vyucujici predstavi slovni zasobu — pomiicky prostiednictvim realnych —~
predméti.

Polozi na stul nebo lavici hrnek (mug), sélek (cup) a sklenici (glass).

Zepta se zaku:

When you drink water what do you drink it from?

Zvedne hrnicek a zepta se:
Mug?

Zaci mohou reagovat strucné verbélné (No) nebo i neverbélné.

Zvedne §élek a zepta se:
Cup?

Nésleduje strucna verbalni nebo i neverbélni reakce.

Zvedne sklenici a zepta se:
Glass?

Zaci mohou reagovat strucné verbélné (Yes) nebo neverbalné. Pokud zaci slovo glass neznaji,slovo
znovu vyslovi a necha zaky zopakovat.
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Vyucujici se zepta:
What do you drink from a mug?

—~7

Pokud zaci sami neodpovi tea, vyucujici akceptuje ¢eské slovicko a uvede anglické slovo.
Do hrnku vlozi sécek s cajem (a tea bag). Vyucujici muze uvést také cup.

Zepta se:
What do your parents drink from a cup?

Muze pak zkontrolovat slovni zasobu tim, Ze postupné zveda sklenici, hrnek a sélek a pta se:
What is it?

Ptida posledni slovicko. Ukaze lahev a zeptd se:

What is it?

Uvede slovo bottle. Z lahve muze nalit vodu do sklenicky. Opét pomoci predmétu zopakuje
slova bottle, glass, mug, cup. Vyucujici muze také k uvedeni slovni zdsoby pouzit karticky.

Nyni mtazeme zahdajit prvni experiment.

Vyucujici fekne:

We need a bottle (zvedne lahev), marshmallows (ukéze balicek marshmallows) and a
pump (zvedne pumpicku a predvede, jak funguje).

Pozada zaky, aby mu pomohli do lahve vlozit marshmallows.

Rekne:
There are marshmallows in the bottle. Is there air in the bottle?

Ujisti se, ze zaci vi, co je atr. Muze pouzit prepinani jazykovych koédu nebo se nadechnout a
iici, ze dychdme air.

Vyucujici opét akceptuje struéné yes a/nebo prikyvnuti.

Lahev uzavie a opét se zepta:
Is there air in the bottle?

Na uzavér nasadi pumpicku, fekne:

Look.

a zaCne pumpovat. Muze pozadat zaka nebo zdky, aby mu pomohli.

Zepta se:

What happened? Marshmallows are bigger. They are bigger because there is no
air in the bottle.

A vysvétli, ze s ubytkem kysliku klesa tlak. Marshmallows maji vevnitt malé bublinky vzduchu.
Kdyz klesa tlak v lahvi, roste tlak v marshmallows a vzduch v bublinkach se roztahuje. Proto
jsou marhsmallows veétsi.

Zepta se, zda 7éci vi, co vytvorili. Rekne to ¢esky a pak i anglicky:

There’s no air. We created vacuum.

Pak fekne:
Listen and look.

Otevte lahev, marshmallows se zmensi na puvodni velikost. Zepta se:
Now is there air in the bottle?
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Air pressure - Soda can jump.

Vyucujici si vybere dva zaky a zepta se: w
Do you like water? Do you like soda?

Pokud neznaji vyraz soda, muzeme pomoci vyrazem znamého bublin-

kového napoje. I have a surprise for you. (vytdhne z tajného mista

plechovku s ndpojem). Would you like to try?

We need an empty soda can.

Otevte plechovku, nalije do skleni¢ek napoj a da zakum. Umisti 2 hrnky za sebe a plechovku
do prvniho hrnku.

Vyzve zaky Try to move the can from THIS (ukaze hrnicek) mug into THAT (ukéze
druhy hrnicek) mug. But don’t touch it. Mimikou naznaci, Ze neni povoleno dotykat se ani
rukou, ani usty.

Zéci zkousi presunout hrnicek. Po nékolika pokusech uéitel predvede a foukdnim do mezery mezi
plechovkou a hrnickem vytvoii oblast vyssiho tlaku a plechovka piesko¢i do druhého hrnicku.
Pak se stiidaji zaci a postupné si to zkousi. Pokud se to nepodaii, prizpusobi vzdalenost hrnicku
a zkousi znova.

Vyucujici vyzve zaky, aby doplnili slovicko jump do véty.

Co zpusobuje tento jev? Je to neviditelna sila, nazyvana tlak vzduchu. Foukani vzduchu mezi
plechovkou a hrnickem zptisobi oblast vysokého tlaku. Cim silnéji se foukd, tim rychleji tlak
vzduchu vzrusta. Tlak nad plechovkou v8ak zustava stejny a tim se vytvori vétsi rozdil v tlaku.
Tento rozdil vytlaci prazdnou plechovku nahoru a ven.

What causes the launch? It is the invisible force called air pressure. Blowing air between
the soda can and the mug creates an area of high pressure. The harder you blow, the more
rapidly the air pressure increases. The pressure above the can stays the same creating
a bigger difference in pressure. This difference pushes the empty can up and out, like a
jump.
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5. Pracovnt Listy
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1 TIME

metodika reSeni slovnicek

1 There are different times of the day and night.

What are they? Use the words in the box.

[ afternoon midnight morning  evening noon

Day Night

= : ) ]

2 What do you do at different times of the day?
Fill the table. Use the following phrases:

o | sleep. e | get up.
e | go home from school.

e | have lunch. e | have dinner.

What do you do in the morning?

What do you do at noon?

What do you do in the afternoon?

What do you do in the evening?

What do you do at midnight?
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3 What is correct? &
"\
QT
% | P
(7,
2 at/in noon, midnight
Q
at/in the morning, afternoon,
evening

4 What else do you do at different times of the day?

Look at the example:

In the morning | get up. | have breakfast. | go to school.

In the

In the

At

At
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5 What can you see at noon? Draw a picture.

7

6 What can you see at midnight? Draw a picture.
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7 The day has 24 hours, but we also use the 12 hour-clock.

When we talk about the time between midnight and noon, we say
a.m.
When we talk about the time between noon and midnight, we say
p.m.

There are different times of the day and night. What are they? Write a.m. or p.m.

Day Night
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8 TIME ZONES

The Earth has 24 time zones. They start from Greenwich 0

meridian in London. @

When we go to the west (<), we take away 1 hour.

When we go to the east (—), we add 1 hour.

J\)/
\V\(
(&

Look at the map and the places. What’s the time?

When it's noon in London, ...

it's 1 p.m. in Prague.

It'S in Nuuk.

It's o in Kuala Lumpur.
It'S o in Los Angeles.
It'S o in Reykjavik.

It'S in Dhaka

Look at the map again. Where is it?

When it's noon in London, ...

it's2 pm.in .. .
it's 10 p.m.in ... :

it's2am.in ......o.oooiii.l. )
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9 EXPERIMENT - SUN CLOCK

Do you know you can tell time by the sun?

You will need:

© a paper plate
two crayons /
<=0

\ a watch

the Sun

Is the sun shining? If it is shining, you can start the experiment.

INSTRUCTIONS

1 Put the paper plate on the ground.
2 Put the pencil in the middle of the plate.

3 Draw a line along the shadow.

Look at your watch. What's the time now?
4 Write down the time.
5 Take the paper plate again in an hour. Where is the shadow now?
6 Draw a new line.

7 Repeat in an hour ...

8 At the end of the day you will have the SUN CLOCK. Colour and decorate it.
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2 EARTH - EXPERIMENT

metodika reSeni A slovnicek
1 Match the words and the pictures.
hot soft thick
hard cold thin

|

2 Layers of the Earth.

Earth has 4 layers. Let’s start from the out-
side:

First, there is the crust. We live on the crust. It is very
hard.

Then, there is the mantle. It is very thick.

The outer core and the inner core are very hot.

There is and water on the Earth.
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3 Build your model.
You will need: clay - 6 colours (red, orange, yellow, brown, blue, green)
1 Make 6 balls:
red for the inner core
orange for the outer core
yellow for the mantle E ‘
brown for the crust

blue for water

green for land

2 Now it is time to make your own Earth
model.

Let “s start with the red ball.

Look! What is your teacher doing?
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3 EARTH - GEOGRAPHICAL FEATURES

metodika reseni B slovnicek

1 We live on a planet.

It is called the Earth. There is land and water on the Earth.
Some things on the Earth are natural.

Some things on the Earth are made by humans.

Let's look at them. Read the texts and label the pictures.

There are forests and hills.

>

There are high mountains and rivers.

There are large areas of salt water. We call them seas. There are pieces of
land in seas. We call them islands.
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Some people live in towns, some people live in villages.

Deb
Bob
oeap

[

We build roads to get from one place to another, we build bridges to get

[ J |

2 Put the words from exercise 1 in the correct group.

Natural Made by humans

forest town

3 Look at these words. Put them in the table in exercise 2.

farm ocean city lake desert
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4 Can you name

mountains in the Czech Republic?

mountains in Europe?

rivers in the Czech Republic?

rivers in Europe?

towns and cities in the Czech Republic?

towns and cities in the world?

seas and oceans in the world?

islands in the world?
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4 SUN

metodika reSeni slovnicek

1 Our planet

We live on a planet. It's called the Earth. When we look at the sky
during the day, we can see the Sun. At night we can see the Moon
and stars. We can't see the Sun at night, because the Earth turns
around its axis.

The Earth also travels around the Sun. It takes the Earth one year to travel around the Sun.

Label the pictures.

2 The Solar System.

Our planet is a part of a system. The system is called the Solar System because the Sun is the
centre of the system. The Earth is not the only planet in the Solar System. There are other planets.
Do you know them?

J M M N

S U \'

3 Other planets.

We say the Earth is a blue planet. Do you know anything about the other planets? Do you know

which planet is:
[ large ? ] [ ]

Lredz ]| ]
[ hot ? ] [ ] [ small ? ] [ ]
[ cold ? ] [ ]
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4 Read the text.

The Earth has one moon. Mars, which is called the red planet, has
two moons, but Jupiter, Neptune, Saturn and Uranus have more.
Jupiter, the largest planet, has 79 moons. Saturn has 62 moons.
Uranus, the coldest planet, has 27 named moons and Neptune has
14 moons. Venus, the hottest planet, and Mercury don't have any
moons. Jupiter, Neptune, Saturn and Uranus have rings.

5 Read the sentences and write the names of the planets.

Lo, This planet doesn’t have any moons. It is closest to the Sun.

2 e This planet is the hottest planet. It doesn't have any moons.

3 e This planet is our planet. It has one moon.

R This planet is called the red planet. It has two moons.

B e This is the largest planet. It has a ring. It has 79 moons.

B e This planet has a ring. It has 62 moons.

T o This planet is the coldest planet. It has a ring. It has 27 named
moons

8 e This planet has a ring. It has 14 moons.
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6 Label the planets.
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7 HANDS ON EXPERIENCE

Look at the pictures of all the planets. What colour are they? What size are they? How far are

they from the Sun? Make a bracelet to remember the order, size, colours and the names of the
planets.

You will need:

e 3 stretch cord

oS

e beads of different colours and sizes

Look! What is your teacher doing?
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5 WATER

metodika reSeni slovnicek

1 Land and Ocean

You need
e 2 bowls e thermometer
e water e notebook
e sand ® pen

1 Take two bowls and put them on the desk.
2 Pour water into one of the bowls.

3 Put sand into the other bowl.

Leave the bowls in a cool place.
After two hours measure the temperature of water and the temperature of sand.
Write the numbers down.

Now put the bowls in the sunlight and leave them in the sunlight for an hour.

0 N o b

Then measure the temperature in both bowls and write the numbers down. Which bowl is
hotter? Water or sand?

9 Now put the bowls in a cool place.

10 Measure the temperature of the water and the sand every fifteen minutes. Which bowl cools
down faster? Water or sand?

11 Put your hands into the bowls to feel the difference.

The water represents ocean. The sand represents land. The sand gets warm faster than the water,
but the water stays warm longer, and the sand cools down faster than the water.
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2 Evaporation

1 Read the text.

Water is very important for all living things - plants, animals, people. Plants need water to
grow. Animals need water to drink.

Why do people need water?

We need water to

2 What can you see?

Label the pictures.

(s ][R ]

3 We say

It’s sunny.

It's rainy.

4 Look at the pictures and read the text.

When it's rainy, there is water on the ground.
There are puddles of water on the ground.

— =

When it's sunny, what happens with the puddles . -
o
of water on the ground? @

A Nl < —
This is called EVAPORATION.
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6 AIR

metodika

1 Vacuum

You will need:

a packet of
marshmallows

a glass bottle

a stopper

a pump

INSTRUCTIONS

1 Take the empty bottle and put it on the desk.

2 Open the packet of marshmallows.

3 Drop some marshmallows into the bottle.

4 Close the bottle with the stopper.

5 Now use the pump to suck the air out of the bottle.

6 Look at the marshmallows in the bottle. What can you see?
7 Now open the bottle. What can you hear?

8 Look at the marshmallows. What can you see?

This is called Boyle’s law.

93
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2 Air pressure

This experiment introduces the power of air pressure and Bernoulli’s prin-

ciple.

Air pressure is an invisible force. This principle is used in this ex-

periment to launch an empty soda can out of a mug.

You will need:

a soda can
two mugs
"\J
breath
—~
INSTRUCTIONS

1
2

Open the soda can and drink it.

Look for the mugs in the classroom.

Put the first mug on the desk.

Put the empty soda can in the mug.

Put the other mug next to the first mug.

TOUCH the soda can and move it from the first mug to the second one.
Move the soda can again without touching it. DON’T TOUCH IT!

Blow air between the soda can and the mug.

LOOK!

The soda can ................ into the empty mug.
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1 TIME

metodika pracovni list slovnicek

1 There are different times of the day and night.

What are they? Use the words in the box.

y)z
CkaaN
\\(

(=3

&

afternoon midnight morning  evening noon

Day Night

6 12 6 12

[ morning ] [ afternoon ] [ evening ]

[ noon midnight

2 What do you do at different times of the day?

Fill the table. Use the following phrases:

e | get up. e | have lunch.

e | go home from school.

e | have dinner. o | sleep.

What do you do in the morning? | get up.

What do you do at noon? I have lunch.

What do you do in the afternoon? ' I go home from school.
| What do you do in the evening? I have dinner.

What do you do at midnight? | sleep.
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3 What is correct? &
AN
OF=Y
% | P
J
2 at/in noon, midnight

Q
at/in the morning, afternoon,
evening

4 What else do you do at different times of the day?

Look at the example:

In the morning | get up. | have breakfast. | go to school.

In the afternoon

In the evening

At noon

At midnight
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5 What can you see at noon? Draw a picture.

7

6 What can you see at midnight? Draw a picture.
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7 The day has 24 hours, but we also use the 12 hour-clock.

When we talk about the time between midnight and noon, we say
a.m.

When we talk about the time between noon and midnight, we say

p.m..

There are different times of the day and night. What are they? Write a.m. or p.m.

Day Night
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8 TIME ZONES

The Earth has 24 time zones. They start from Greenwich 0

meridian in London. @

When we go to the west (<), we take away 1 hour.

When we go to the east (—), we add 1 hour.

Look at the map and the places. What’s the time?

When it's noon in London, ...
it's 1 p.m. in Prague.
it's 9 a.m. in Nuuk.
it's 8 p.m. in Kuala Lumpur.
it's 5 a.m. in Los Angeles.
it's 11 a.m. in Reykjavik.

it's 6 p.m. in Dhaka.

Look at the map again. Where is it?

When it's noon in London, ...
it's 4 p.m. in Dubai.
it's 7 a.m. in New York.
it's 2 p.m. in Tallinn.
it's 10 p.m. in Canberra.

it's 2 a.m. in Honolulu.
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9 EXPERIMENT - SUN CLOCK

Do you know you can tell time by the sun?

You will need:

© a paper plate
two crayons /
<=0

\ a watch

the Sun

Is the sun shining? If it is shining, you can start the experiment.

INSTRUCTIONS

1 Put the paper plate on the ground.
2 Put the pencil in the middle of the plate.

3 Draw a line along the shadow.

Look at your watch. What's the time now?
4 Write down the time.
5 Take the paper plate again in an hour. Where is the shadow now?
6 Draw a new line.

7 Repeat in an hour ...

8 At the end of the day you will have the SUN CLOCK. Colour and decorate it.
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2 EARTH - EXPERIMENT

metodika pracovni list A slovnicek

1 Match the words and the pictures.

2 Layers of the Earth.

Earth has 4 layers. Let’s start from the out-
side:

First, there is the crust. We live on the crust. It is very
hard.

Then, there is the mantle. It is very thick.

The outer core and the inner core are very hot.

There is land and water on the Earth.
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3 Build your model.
You will need: clay - 6 colours (red, orange, yellow, brown, blue, green)
1 Make 6 balls:
red for the inner core
orange for the outer core
yellow for the mantle E ‘
brown for the crust

blue for water

green for land

2 Now it is time to make your own Earth
model.

Let “s start with the red ball.

Look! What is your teacher doing?
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3 EARTH - GEOGRAPHICAL FEATURES

metodika pracovni list B slovnicek

1 We live on a planet.

It is called the Earth. There is land and water on the Earth.
Some things on the Earth are natural.

Some things on the Earth are made by humans.

Let's look at them. Read the texts and label the pictures.

There are forests and hills.

7

hills forests

There are high mountains and rivers.

mountains rivers

There are large areas of salt water. We call them seas. There are pieces of
land in seas. We call them islands.

islands seéas
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Some people live in towns, some people live in villages.

Deb
Bob
oeap

villages [ towns

We build roads to get from one place to another, we build bridges to get

acCross rivers.

roads bridges ]

2 Put the words from exercise 1 in the correct group.

Natural Made by humans
forest town
hills roads
mountains bridges
rivers towns
seas villages
islands
farm ocean
city lake
desert

3 Look at these words. Put them in the table in exercise 2.

farm ocean city lake desert
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4 Can you name

mountains in the Czech Republic?

mountains in Europe?

rivers in the Czech Republic?

rivers in Europe?

towns and cities in the Czech Republic?

towns and cities in the world?

seas and oceans in the world?

islands in the world?
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4 SUN

metodika pracovni list slovnicek

1 Our planet

We live on a planet. It's called the Earth. When we look at the sky
during the day, we can see the Sun. At night we can see the Moon
and stars. We can't see the Sun at night, because the Earth turns
around its axis.

The Earth also travels around the Sun. It takes the Earth one year to travel around the Sun.

Label the pictures.

Sun Earth [ Moon ]

2 The Solar System.

Our planet is a part of a system. The system is called the Solar System because the Sun is the
centre of the system. The Earth is not the only planet in the Solar System. There are other planets.
Do you know them?

Jupiter Mars/Mercury Mercury/Mars Neptune

Saturn Uranus Venus

3 Other planets.

We say the Earth is a blue planet. Do you know anything about the other planets? Do you know
which planet is:

[ red ? ] [ Mars ] [ large ? ] [Jupiter, Saturn, Uranus, Neptune ]
[ hot ? ] [ Venus ] [ small ? ] [Mercury ]
[ cod? | [ Uranus ]
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4 Read the text.

The Earth has one moon. Mars, which is called the red planet, has
two moons, but Jupiter, Neptune, Saturn and Uranus have more.
Jupiter, the largest planet, has 79 moons. Saturn has 62 moons.
Uranus, the coldest planet, has 27 named moons and Neptune has
14 moons. Venus, the hottest planet, and Mercury don't have any
moons. Jupiter, Neptune, Saturn and Uranus have rings.

5 Read the sentences and write the names of the planets.

1 Mercury:  This planet doesn't have any moons. It is closest to the Sun.

2 Venus: This planet is the hottest planet. It doesn't have any moons.
3 Earth: This planet is our planet. It has one moon.
4 Mars: This planet is called the red planet. It has two moons.

5 Jupiter  This is the largest planet. It has a ring. It has 79 moons.
6 Saturn This planet has a ring. It has 62 moons.

7 Uranus  This planet is the coldest planet. It has a ring. It has 27 named
moons.

8 Neptune  This planet has a ring. It has 14 moons.

69



6 Label the planets.

Mercury

Venus ‘ ‘

Earth Mars

Jupiter Saturn

Uranus Neptune
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7 HANDS ON EXPERIENCE

Look at the pictures of all the planets. What colour are they? What size are they? How far are

they from the Sun? Make a bracelet to remember the order, size, colours and the names of the
planets.

You will need:

e 3 stretch cord

oS

e beads of different colours and sizes

Look! What is your teacher doing?
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5 WATER

metodika pracovni list slovnicek
1 Land and Ocean
You need
e 2 bowls e thermometer
e water e notebook
e sand ® pen

1 Take two bowls and put them on the desk.
2 Pour water into one of the bowls.

3 Put sand into the other bowl.

Leave the bowls in a cool place.
After two hours measure the temperature of water and the temperature of sand.
Write the numbers down.

Now put the bowls in the sunlight and leave them in the sunlight for an hour.

0 N o b

Then measure the temperature in both bowls and write the numbers down. Which bowl is
hotter? Water or sand?

9 Now put the bowls in a cool place.

10 Measure the temperature of the water and the sand every fifteen minutes. Which bowl cools
down faster? Water or sand?

11 Put your hands into the bowls to feel the difference.

The water represents ocean. The sand represents land. The sand gets warm faster than the water,
but the water stays warm longer, and the sand cools down faster than the water.
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2 Evaporation

1 Read the text.

Water is very important for all living things - plants, animals, people. Plants need water to
grow. Animals need water to drink.

Why do people need water?

We need water to

2 What can you see?

Label the pictures.

[ Sun/Sunny ] [ Rain/Rainy ]

3 We say

It's sunny.

It's rainy.

4 Look at the pictures and read the text.

When it's rainy, there is water on the ground.
There are puddles of water on the ground.

— —

When it's sunny, what happens with the puddles o -
o
of water on the ground? @’

AL Nl < —
This is called EVAPORATION.
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7. Slovnik
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1 TIME

metodika pracovni list reseni
Dictionary
English Czech
time cas
different rozdilny
day den
night noc
afternoon odpoledne
midnight pulnoc
morning rano
evening vecer
noon poledne

What do you do in the morning?
What do you do at noon?
in the afternoon

in the evening

at midnight

I sleep.

I go home from school.

I have lunch.

I get up.

I have dinner.

What can you see ...7
have

use

when we talk about ...
between

say

time zones

Earth

start

meridian

in

go to the west

take away

hour

east

add

Look at the map and the places.
What’s the time?

When it’s noon in London, ...
It’s 1 p.m. in Prague.
Where is it?

Sun clock

You will need ...

paper plate
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Co délas rano?

Co deélas v poledne?
odpoledne

vecer

o pulnoci

Spim.

Jdu domu ze skoly.
Obédvam.
Vstavam.

Vecerim.

Co vidis ...7

mit

pouzivat

kdyz mluvime o ...
mezi

rikat

casové zony

Zemé

zacinat

polednik

v

jit na zapad

odecist

hodina

vychod

pridat

Podivej se na mapu a mista.
Kolik je hodin?
Kdyz je poledne v Londyné, ...

V Praze je 1 hodina odpoledne.

Kde je to?

sluneéni hodiny
Budes potiebovat ...
papirovy talit



English Czech
crayons pastelky
watch hodinky
Where is it? Kde je to?
Is the sun shining? Sviti slunce?
You can ... Muzes ...

if pokud

Put the paper plate on the ground.

pencil
in the middle of

Draw a line along the shadow.

Nnow
write down
again

in an hour
new

repeat

at the end
colour
decorate

Classroom language

Poloz papirovy talif na zem.
tuzka

uprostied

Nakresli ¢aru podél stinu.
ted, nyni

napis

znovu

za hodinu

novy

zopakovat

na konci

barva, vybarvit

ozdobit, vymalovat

English

Czech

Use the words in the box.

Match.

What is correct?
Look at the example.
Draw a picture.
Write.

Do you know ...7
What is it?

Show me ...

Can you show me ... ?

Pouzij slova v rdamecku.
Prirad.

Co je spravné?

Podivej se na priklad.
Nakresli obrazek.
Napis.

Znés / Vis .7

Co je to?

Ukaz mi ...

Muzes mi ukazat ... 7



2 EARTH

metodika pracovni list A pracovni list B reSeni A reSeni B

Dictionary

English Czech

layers of the Earth vrstvy Zemé

hot horky

soft mekky

thick tlusty, silny

hard tvrdy

cold studeny

thin tenky

have mit

first nejprve

crust kura

live zit

on na

very velmi

then pak

mantle plast

outer vnéjsi

inner vnitini

land zemé, pevnina

Let’s start ... Zacénéme ...

water voda

clay plastelina

colour barva

red cerveny

orange oranzovy

yellow zluty

brown hnédy

blue modry

green zeleny

make udélat

ball koule

for pro, na

make your own Earth model
Look.

What is your teacher doing?
planet

it is called

some things

natural

made by humans

forest

hill

desert

high
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vyrobit si vlastni model Zemeé
Podivej se.

Co déla tvij ucitel?
planeta

nazyva se

nékteré véci
prirodni

vytvorené lidmi

les

kopec

poust

vysoky



English Czech
mountain hora
mountains pohoii

river reka

large areas velké oblasti
salt water slanéd voda
call nazyvat

sea more

pieces of land kousky pevniny
island ostrov
people lidé

town meésto
village vesnice

build roads
get from one place to another
bridge

stavét cesty
dostat se z jednoho mista na druhé
most

across river pres feku
Classroom language
English Czech

Read the texts.

Label the pictures.

Show me ...

Match the words and the pictures.

Put the words in the correct group.

Can you name ... ?
Name ...

78

Precti si texty.

Popis obrazky.

Ukaz mi ...

Prifad slova a obrazky.

Dej slova do spravné skupiny.
Muzes vyjmenovat ... 7
Vyjmenuj ...



3 SUN

metodika pracovni list reseni

Dictionary

English Czech

Earth Zemé

Moon Mesic

Solar System Slunecni soustava

Sun Slunce

and a

at night vV noci

because protoze

live zit

on na

one year jeden rok

planet planeta

stars hvézdy

travel cestovat, pohybovat se

take trvat

in A%

blue modry

hot horky

other dalsi, jiny

part cast

red cerveny

say fikat

the centre stted

which ktery

Do you know them? Znés je?

it’s called nazyva se

turn around its axis tocit se kolem své osy

the only planet jedina planeta

We can'’t see ... Nemuzeme vidét / Nevidime ...

When we look at the sky during the day, we can Kdyz se podivame na nebe béhem dne, muzeme

see the Sun. vidét / vidime Slunce.
Classroom language

English Czech

Label the pictures / planets. Ozna¢ obrazky/ planety.

Read the text. Precti text.

Read the sentences. Precti véty.

Write the names ... Napis jména ...
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4 WATER

metodika pracovni list reseni

Dictionary

English Czech

land zemeé, pevnina

ocean ocean

need potiebovat

bowl miska

water voda

sand pisek

thermometer teplomeér

notebook zapisnik

pen pero

take vzit

put polozit

desk lavice

the other druhy

leave ponechat

cool chladny

place misto

measure Zmeérit

temperature teplota

number ¢islo

sunlight slune¢ni svit

every fifteen minutes kazdych 15 minut

which ktery

cool down vychladnout

faster rychleji

or nebo

feel citit

difference rozdil

represent predstavovat

get warm ohrat se

than nez
Classroom language

English Czech

What is blue / green?
Can you remember?

Co je modré / zelené?
Pamatujes si? / Vzpomenes si?



5 AIR

metodika pracovni list

Dictionary

English Czech

packet balicek

marshmallow marshmallow

glass bottle sklenéna lahev

pump pumpicka

stopper zatka

empty bottle prazdna lahev

desk lavice

open oteviit

drop (u)pustit, hodit

close zavriit

use pouzit

suck vysat

air vzduch

into do(vnitt)

out of ven z

look podivat se

This is called Boyle’s law.

air pressure

Nazyva se to Boyluv zédkon.

tlak vzduchu

introduce predstavit

Bernoulli’s principle Bernoulliho princip

invisible neviditelny

force sila

launch vymrstit

mug hrnek

soda bublinkovy népoj

can plechovka

breath dech

drink pit

look for hledat

classroom trida
Classroom language

English Czech

Do you like...?
Would you like to try it?

Look at the marshmallows in the bottle.

What can you see?
What can you hear?
Don’t touch it!
What happened?

Mas rad/a...7

Chtél/a bys to vyzkouset?
Podivejte se.

Co vidite?

Co slysite?

Nedotykej se toho!

Co se stalo?



8. Flash cards
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1 TIME
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2 EARTH
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4 WATER
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9. Pouzité materidly

Pokud neni uvedeno jinak, jsou pouzité objekty vlastni origindlni tvorbou autor;. Material je
urcen pro bezplatné pouzivani pro potieby vyuky a vzdélavani na vSech typech skol a skolskych
zarizenich. Jakékoliv dalsi vyuziti podléhd autorskému zakonu. Veskera dila autoru 1ze bezplatné
déle pouzivat a §itit pii uvedeni autorova jména.

Pouzita literatura

1] Melanie Birdsall. Timesaver Crosscurricular English Activities. Mary Glasgow Maga-
zines, Salisbury, Wiltshire 2001

2] Kay Bentley. Primary Curriculum Box. Cambridge University Press, The Edinburgh
Building, Cambridge CB2 8RU, UK 2009

3] I. Calabrese, S. Rampone. Cross-Curricular Resources for Young Learners. Oxford
University Press, University of Oxford, UK, 2007

4] Chris Oxlade. 150 Amazing Science Experiments. Anness Publishing, London 2016

[5] Wendy Superfine, Margaret Grieveson. The CLIL Resource Pack. Delta Publishing
2017

6] Steve Spangler. Steve Spangler Science. https://www.stevespanglerscience.com/

Pouzité materialy
V pracovnim listu €. 3 a v feSeni ¢. 3 byly pouzity obrazky z nésledujicich zdroju:

e https://commons.wikimedia.org/wiki/File:Planets2013.svg
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Céast IT

Zakladni skoly - 2. stupen
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10. Pracovni listy
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1 Vitamins

reSeni slovnik

You have certainly heard a lot about vitamins from your
parents and teachers, haven’t you?

1 Vitamins on your plate

1 Identify the foods in the pictures above.
2 How often do you eat or drink each of them?

3 The foods in the pictures above are rich in some vitamins. Put their names into the correct
columns:

Vitamins A B C D E K

Source

NOTE: One type of food can be used more than once.
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2 Choose the best option.

1 A source is

(a) the place where things are kept at a very low temperature.
(b) the place where something comes from.

(c) the place where things are recycled.
2 A compound is

(a) something that consists of two or more different parts.

(b) the smallest unit of any chemical element, consisting of a positive nucleus and nega-
tive electrons.

(c) the simplest unit of a chemical substance.
3 Deficiency is

(a) the situation when someone has the right quantity of something.
(b) the situation when someone has a higher quantity of something than is necessary.

(¢) the situation when someone does not have enough of something important.
4 Metabolism is

(a) a set of all the chemical processes in the body that change food into energy.
(b) a chemical reaction that damages material like iron or steel.

(c) a set of the symbols of all chemical elements, arranged in row and columns.
5 An enzyme is
(a) a substance that is produced in the body and causes a chemical reaction but does

not change itself.

(b) a liquid substance with a pH of less than 7 that destroys metal and can burn your
skin.

(¢) a homogeneous mixture of two or more substances.
6 Sugar in water

(a) solidifies.
(b) condenses.

c) dissolves.
7 A molecule is

(a) a negatively charged particle of an atom, travelling around the nucleus.

(b) the smallest unit of a chemical substance, made up of atoms stuck together in a
particular form.

(c) the centre of an atom, made up of protons and neutrons.
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3 Use these words to fill in the gaps in the text.

e COMPOUNDS e METABOLIC

* DEFICIENCY e MOLECULES (2x)
o DISSOLVE (2x)

e ENZYMES * SOURCE

e FAT-SOLUBLE e WATER-SOLUBLE

SOME FACTS ON VITAMINS

Vitamins are organic (1)............... that an organism needs for its correct (2)............. functi-
ons. Most vitamins can’t be made by the human body, so their main (3).............. is the diet,
especially fruit and vegetables. A long-term lack of vitamins is called vitamin (4)............... or

hypovitaminosis. Hypervitaminosis, caused by taking large amounts of vitamins, is dangerous
as well.

There are 13 vitamins. They are classified into two groups: fat-soluble and water-soluble. There

are four (5)......c....... vitamins (A, D, E, K) and nine (6)............. vitamins (8 B vitamins and
vitamin C). Fat-soluble vitamins do not (7)............. in water and they can be stored in the
body. Water-soluble vitamins (8)............... easily in water and they are not stored in the body.
Most vitamins are not single (9)............. , but groups of similar (10)............. called vitamers.

For example, vitamin A consists of retinol, retinal, retinoic acid and carotenoids.

In connection with vitamins, you have probably heard about beta-carotene or panthenol. They
are two examples of provitamins, substances converted to vitamins in the body. The body uses
(11) e to convert beta-carotene and panthenol to vitamin A and vitamin B5, respecti-
vely.

The right intake of all vitamins is important for our overall health. Beriberi, anemia, pellagra,
scurvy or rickets are examples of serious illnesses caused by vitamin long-term deficiency. Their
existence is a warning sign of malnutrition in some parts of the world.

4 Research facts about scurvy.

Go to https://simple.wikipedia.org/wiki/Scurvy to
find some information about this illness.

1 Complete the sentences.

(a) Scurvy is caused by not eating enough

2 Answer the question: Can scurvy be cured?
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5 What are the symptoms of vitamin deficiency?

It is important to understand the signs of vitamin deficiency so that you can help
yourself, your friends or your pets. Read the texts A-D and identify the vitamin the
person or the animal might be missing.

A Adam, a fourteen-year-old student, has been looking pale for some time. He also
seems very tired. He says he has 'pins and needles’ in his hands and toes. Also,
he’s short of breath when he walks!

B Rusty, a nine-year-old Golden Retriever, is losing his beautiful hair.
The skin on his chest and back legs is inflamed. He has no appetite to
eat.

=

C Princess, a five-year-old guinea pig, can’t walk. She’s weak and apathe-
tic. She seems to bleed under the skin.

D Tuck and Roll, a turtle, seems to have problems with her &
eyes. They are red and swollen. Her skin is peeling too. She e
can’t breathe well either.

BOTH HUMAN AND ANIMAL BODIES NEED VITAMINS!

6 Vitamins and their names

Vitamins have their scientific names. For example, vitamin C is Ascorbic acid and vitamin E
is called Tocopherol.

Answer the question: Which of the B vitamins below is lying about its name?

My name is S I'm 3 They call me .
Thiamine. Riboflavin. 3 Niacin. 1
:.:.....‘...'....'. ‘:...c‘
Pyridoxine. .  Biotin.Easy to . I'm called
Nice to meet you! . remember! . Calciferol.

B7 B9
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7 Read the text.

Which fact do you find most surprising? Compare your opinion with that of your classmates.
SOME INTERESTING FACTS ON VITAMINS
A polar bear liver has so much vitamin A that eating it all could kill a man!

A lack of vitamin A can cause night blindness; a night blinded person can’t see, for example,
stars at night!

In the past vitamin B was thought to be 1 vitamin. Now it’s known
that it consists of 8 chemically distinct vitamins (known as vitamin
B-complex).

Energy drinks contain a lot of B-complex vitamins because they
are important ’energizers’.

Vegan foods are often fortified with vitamin B12 because this vi-
tamin is mainly found in animal products. Vitamin B12 tablets or
injections are other alternatives that can compensate for the lack of ...
vitamin B12 in a plant-based diet.

Most animals can synthesize vitamin C in their bodies. People and some kinds of mammals,
for example monkeys or guinea-pigs, have to get it from their diet!

If you get a cut, vitamin C helps your body heal.

Heat, light and air destroys vitamins, especially the water-soluble ones. That’s why fresh oranges
may be a better source of vitamin C than potatoes that are mostly boiled.

The sun’s rays help produce vitamin D in your skin. Sunscreen,
however, blocks the vitamin D production from the sun.

The Inuit, who spend winter in almost total darkness, get vitamin
D from their traditional diet consisting of fatty fish or seals.

/A
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2 The chemistry of energy drinks

1 How to rest

Choose the option that is most true for you.

If you are tired in the afternoon, you

1 go to bed or out for a walk.
2 go on the internet.

3 eat or drink something.

2 The crossword

1 Read the clues below and solve this crossword.
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The vitality and strength for physical and mental activity
The positively charged centre of an atom, made from protons and neutrons
A substance that cannot be subdivided chemically, for example oxygen or iron

A chemical process that forms new substances

1
2
3
4
5 A yellow-coloured metal with the chemical symbol Au

6 A dark grey metal with the chemical symbol Y

7 The ratio between the mass and volume

8 Emitted energy in the form of rays, waves or particles

9 A substance that slows down or prevents a chemical reaction
10 A particle in the atomic nucleus that has no electric charge
11 A prefix that means 'one thousand’

12 One of the four fundamental states of matter, along with liquids, gases and
plasma

2 Answer the question: Do you drink energy drinks?

3 What is an energy drink?

1 Read the label from an energy drink bottle. Answer the questions.

(a) How many different ingredients does the drink contain? What are their names?
(b) Is it good to drink all the drink within a short time? Why / Why not?

(¢) Does the drink contain the recommended daily amount of vitamin B37
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2 Discuss in a class: Why were all these ingredients used to make this drink?
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4 Energy drink components

Read the information about 10 common energy drink components. Match texts 1-10 with the
correct component.

10

CREATINE e GLUCURONOLACTONE e METHYLXANTHINES
GINGKO BILOBA e GUARANA e YERBA MATE
GINSENG e INOSITOL

TAURINE e [-CARNITINE

A plant from the Amazon jungle, the chemicals found in its seeds

are stimulants and include guaranine (or caffeine), theobromine and
theophylline, one seed has twice more caffeine than one coffee bean.

Caffeine (found in coffee), theobromine (found in chocolate) and the-
ophylline (found in tea) are three examples of methylated zanthine
derivatives, used as mild stimulants.

A carbohydrate with the chemical formula C4HgOg, present in the hu-
man body, used as a detoricant, combined with caffeine can improve
your memory and concentration.

A carbohydrate with the chemical formula CgH120g4, present in the human body and
different kinds of food, its high amount can have a positive effect on the nervous system.

An amino acid found in the human body, also used as a food supplement, stimulates lipid
metabolism, thought to be beneficial for sportsmen after hard training.

An amino acid containing sulphur, present in the human body, also found in fish and
meat, important for the correct function of the central nervous system, regulates energy
levels.

A plant from South America, its leaves contain three methylranthines
— mateine (or caffeine), theobromine and theophylline as well as poly-
phenols and minerals like potassium and magnesium, increases mental %
energy.

A root used in traditional Chinese medicine, believed to increase the
body’s natural immunity, helps to fight tiredness and stress, improves
memory by stimulating the hypothalamus, the characteristic compo-
nents of this plant are called ginsenosides.

An amino acid present in the body, also used as a food supplement, improves physical
performance by supplying muscle cells with fast energy, an important energy storage
compound.

A plant known as maidenhair tree, used in traditional Chinese medicine, believed to
improve memory and cognitive functions, the extract from its leaves contains biflavones
and phenolic acids.
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5 What is the name of the plant?

The picture shows an item from the text about energy drinks
components.

Answer the question: What is the name of this plant?

NOTE

The text about energy drinks components informs about the ’positive’ effects of each in-
gredient to explain why it 1s used in energy drinks. It should also be said that the positive
effects of some of them are contradictory.

6 Negative effects of energy drinks

Discuss in pairs or small groups:
1 When does drinking energy drinks present a health risk? Consider the following aspects:
(a) AGE
(b) GENERAL HEALTH CONDITION
(¢) AMOUNT

2 What are some of the negative effects of energy drinks? Which one is, in your opinion,
the most serious?

Energy drinks have no nutritional value in terms of proteins, good
carbohydrates and healthy fats. They are unhealthy mainly due to
their high levels of caffeine and simple sugars. Caffeine overdose can
cause, for example, hyperactivity, sleep problems, headaches or aller-
gic reactions, eating a lot of sugar leads to tooth decay and obesity.
Another fact is that the amount of some other ingredients, for exam-
ple ginseng and taurine, is so low in energy drinks that, in fact,
they cannot have any positive effects on our ’energy levels’. Anyway,
addiction to caffeine is perhaps the most serious health risk energy
drinks pose to teenagers.

Apart from children and teenagers, energy drinks are especially harmful to pregnant
women, cardiac patients or people with high blood pressure.

Caffeine intoxication depends on a number of factors; extremely high doses of caffeine can
even kill.
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7 Caffeine in a nutshell

1 Discuss in a class.
Why do producers of energy drinks combine caffeine with other stimulants?

2 Read carefully the text about caffeine. Then, without looking at the text, try to do the tasks
at the end.

BRAIN CHEMISTRY OR CAFFEINE IN A NUTSHELL

Caffeine (CgH19N4O2) is one of the most common legal
drugs. It is extracted from the nuts, seeds and leaves of
more than 60 plants. Its well-known natural sources are
coffee beans, tea leaves and cocoa pods but it can also be
made synthetically. Pure caffeine is white bitter odour-
less powder. To understand how caffeine stimulates the
central nervous system (CNS), it is important to know
what it inhibits.

Adenosine (C19H13N504) is a neurotransmitter inhibiting the CNS. The longer we are
active, the more adenosine accumulates in our brain and stimulates the adenosine recep-
tors, which results in tiredness and sleepiness.

O The chemical similarity between caffeine and adenosine allows caf-

/ feine to bind to the adenosine receptors but, unlike adenosine, it

\N N does not activate them. This slows down the inhibiting effect of
)\ | /> adenosine. As a result, we feel less tired and sleepy.

) N N In short, caffeine is not a source of energy. It just blocks the adeno-

| sine receptors and, in this way, makes us active for a longer time.

COMPREHENSION TASKS

a) Name 3 plants that contain caffeine.

(a)
(b) The text mentions one neurotransmitter. What’s its name?
(c) How do we feel if the adenosine receptors are activated?
(d) Is CgH19S402 the chemical formula of caffeine?

(e) Why can caffeine bind to the adenosine receptors?

(f) Why are the adenosine receptors 'switched off” after we have had a caffeinated drink?

Caffeine affects other neurotransmitters too, for example do-
pamine and serotonin, both requlating our mood and emotions.
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3 Water

reSeni slovnik

1 Life without water

Imagine you are on a completely dry planet where your body
doesn’t need water to survive. Name some activities you can’t
do on this planet due to the absence of water.

2 Life with water

1 Look at the world map below. Draw a line between the name of each ocean and its correct
place on the map.

ARCTIC OCEAN SOUTHERN OCEAN INDIAN OCEAN

PACIFIC OCEAN ATLANTIC OCEAN

2 Choose the correct option.

The antonym for saltwater is

(a) sweet water
(b) fresh water

(c) clear water
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3 WHAT’S YOUR WATER 1Q?
1 Match each term with its simple definition from the list.

(a) become bigger
b

(b) become liquid
(¢) become smaller
(

not liquid or gas

(e

)
)

d) having no taste
)

(f) the relation of the weight of a substance to its size
)

(g) the temperature at which water bubbles and turns to vapour

BOILING POINT

(TO) CONTRACT

DENSITY

(TO) DISSOLVE

(TO) EXPAND

SOLID

TASTELESS

2 Answer the questions.
(a) What’s the colour of water?
(b) Pure water is tasteless. True or false?

c¢) Water is a chemical element. True or false?

(
(d
(e
(

)
)
) Which two elements make up water?
) What is the solid state of water called?
f) What is the gaseous state of water called?
(2) What’s the chemical formula of the object in this picture?
(h) What’s the boiling point of water?

(i) What’s the freezing point of water?

(j) What’s the weight of 1 litre of water?
(k) What’s the pH value of pure water?

)

(1) Why does ice float on water?
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(m)

(n)
(0)

Which substance does not dissolve in water?

i. coffee

ii. salt

iii. sugar

iv. pepper
Why is it dangerous to touch electrical appliances with wet hands?

When water freezes, does it contract or expand?

3 Read the answers to the questions from the previous task. Count your score.

(a)

(0)

In small quantities water appears to be nearly colourless. Anyway, pure water
is slightly blue. Seas and oceans appear to be blue for a number of reasons. One
of them is the fact that the colour of the sky is reflected on the water surface. (1
point)

True. Pure water is tasteless. Still, tap water, for example, can ’taste’ different
depending on present minerals or fluoridation. (1 point)

False. Water is a chemical compound. (1 point)

The water molecule consists of 2 hydrogen atoms atta- ﬁ
ched to 1 oxygen atom (see the picture). (2 points)

Ice (1 point)
Water vapour (1 point)
H,O, a snowflake is an ice crystal. (3 points)

100°C (under normal conditions); the boiling point of water depends on the at-
mospheric pressure. At the altitude of 1,905 metres, for example, water boils at
93.4°C. (1 point)

0°C (under normal conditions); the freezing point of water depends on a number of
factors. For example, adding sugar to water lowers its freezing point. (1 point)

1 kilogram (1 point)

7 (2 points)

Ice is 9% less dense than liquid water. (2 points)
pepper (1 point)

Natural water is a good conductor of electricity as well &

as a human body. The electricity will pass through your
body and give you an electric shock. (2 points)

It expands. (1 point)
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18 — 21 points Congratulations! Where did you learn all that stuft? ©©©
10 — 17 points Very good. ©©

5 — 9 points Good. Still, there are a lot of things to be learnt. Don’t give up! @

1 — 4 points No one is perfect! That’s why you are studying this worksheet. Test
yourself again after you finish.

0 points Oh dear! Do you at least drink enough water??? @

4 WATER PROPERTIES

1 , , and are some
of the unique properties of water. Each property is explained below. Match each text with
the correct term.

(a) The hydrogen atoms of the water molecule are positively charged (+), its oxygen
atom is negatively charged (-). In other words, the water molecule is neutral but it is
positively charged near the hydrogen atoms and negatively charged near the oxygen
atom.

(b) Water molecules are strongly attracted to each other. In other words, water sticks
to itself.

(c) At the surface of water, water molecules stick together so much that they form a
type of ’skin’.

(d) Water molecules are attracted to the molecules of other substances. In other words,
water sticks to other things.

2 Read the correct answers and additional comments. Answer the next question.

(a) — This property is ’'basic’ and affects the other properties.

(b) — Water molecules like each other because 'opposites attract’. In other
words, one positively charged hydrogen atom of one molecule is attracted to the
negatively charged oxygen atom of another molecule.

Answer the question: These attractions are called ‘)

i. hydrogen attractions. . 1

ii. hydrogen bonds. | 5*
¢ @
iii. hydrogen links. o+ so
() d

(d)
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5 WATER PROPERTIES IN EVERYDAY LIFE

1 Match each example below with the correct water property.
| A |

(a) An insect walking on water

(b) Water being the universal solvent (In other words, water dissolves more substances
than any other liquid, for example salt or watercolour paints.)

(c
(d

) Your hair staying wet after you wash it
)

Water falling from the sky as raindrops

2 Read the correct answers and additional comments. Answer the next two questions.

(a) An insect walking on water - SURFACE TENSION

(b) Water being the universal solvent — POLARITY (As ’opposites attract’, water
easily dissolves substances whose molecules are also polar. It also easily dissolves
ionic compounds, e.g. table salt. So the water molecule is attracted to many diffe-
rent types of molecules. However, water does not dissolve nonpolar molecules (whose
positive and negative charges are not separate).

Answer the question: Why are nonpolar molecules called hydrophobic?

Correct answer:

Because they do not interact with water molecules

(hydro = water, phobic = having an extreme fear).

-
| & |

HYDRO PHOBIA

This bottle is full of hydrophobic molecules.

Answer the question: What other hydrophobic molecules do you know?
(¢) Your hair staying wet after you wash it — ADHESION
(d) Water falling from the sky as raindrops — COHESION
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6 STATES OF MATTER
1 Do a memory test! Remember task 3/2. Write the question (1) from the water quiz.

Correct answer: Why does ice float on water?

You surely remember that ice floats on water because its density is lower than the density
of water. Answer the question: Why is ice less dense than liquid water?

Correct answer: Ice molecules (water molecules in solid form) are more distant from one
another than water molecules in liquid form.

The three states of matter of water - liquid (water), solid (ice), gas (steam or vapour)
In each state of matter the water molecules behave differently.

2 Read the texts below. Match each text with the correct state of matter (LIQUID, SOLID,
GAS).

(a) These molecules are bound and they do not move (they only vibrate in place).

(b) These molecules are bound and move slowly. While moving, old bonds are broken
and new bonds are made.

(¢) These molecules are not bound (they are independent), they move very quickly, and
sometimes they even collide with each other!

7 EXPERIMENTS

1 Observe surface tension!
Put a needle on the top of a glass of water and watch it float.

(IMPORTANT: Place it gently, don’t break the surface tension.)

2 Bend water!
Rub a ruler and a piece of paper together so that some static electricity is produced.
When the ruler becomes charged, put it close to the stream of running water. The ruler
will bend the stream.
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4 Carbohydrates

reseni slovnik
1 A minitalk on breakfast
Discuss with your classmates. PW m‘m ok Ay
1 What did you have for breakfast this morning? %
§M""d“
2 Which of you ate healthier breakfast foods? ﬂﬂwmh O‘f‘
M\V G H0UNL0MA ‘ ()\
3 In what ratio were 3 important nutrients (carbo- W . @__
hydrates, proteins and fats) represented in your ‘ ( a @ P
@ JD ot
breakfast?

4 Is your breakfast always or mostly the same? If so, why?

2 Standardized names of chemicals

All chemicals have their standardized names. When molecular compounds are named, Greek
prefizes are used to indicate the number of a given element in the compound. Match each prefix
with its correct meaning from the list according to the example.

e ONE e FOUR o SEVEN e TEN
e TWO o FIVE e EIGHT
o THREE o SIX e NINE o MANY
DECA | | rEN DI |
HEPTA HEXA
| MONO 1 | NONA ] ( 1
OCTO PENTA
POLY TETRA
| TRI |

3 WHAT IS SUGAR?

Read the text below. Decide if the sentences at the end are true
or false.

Sugars are types of carbohydrates (Cm(H2O)n). As they are
building blocks for complex carbohydrates, they are referred
to as simple carbohydrates.
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There are several types of sugar. Basically, sugars are either monosaccharides or disaccharides.

Monosaccharides are monomers of sugar (the simplest units of sugar), disaccharides consist
of 2 molecules of monosaccharides joined by a glycosidic bond. Fructose and glucose are both
examples of monosaccharides. The main natural sources of fructose include fruits, root vege-
tables and honey. Glucose-rich foods are, for example, rice, soybeans or bananas. Glucose is of
special importance among carbohydrates because all other carbohydrates are converted into it
in the human body. So glucose is an important source of energy for us.

The most common disaccharides are sucrose, lactose and mal-
tose. Sucrose (glucose + fructose), also known as table sugar, is
naturally found in sugar beets, sugarcane or honey. The source of
lactose (galactose + glucose) is mammals’ milk. Maltose (glucose
+ glucose or di-glucose) is present in barley.

The human body needs digestive enzymes to break down disac-
charides into monosaccharides. For example, sucrose, lactose and maltose are broken down by
sucrase, lactase and maltase, respectively.

Sugar is a natural part of some foods. However, refined table sugar, which is chemically produced
from sugar beets or sugarcane, is also added to some foods and drinks just to 'improve’ their
taste.

—_

A carbohydrate molecule consists of carbon, hydrogen and oxygen.

(\V]

All carbohydrates are called sugars.

w

Complex carbohydrates are made from simple carbohydrates.
4 Monosaccharides and disaccharides are known as sugars.

5 Disaccharides are simpler than monosaccharides.

(@)

A glycosidic bond links 2 monosaccharides to form a disaccharide.

Sugarcane is another name for table sugar.

(' BN

Galactose is milk sugar.
9 Maltose is formed by 2 glucose molecules.

10 Lactase is an enzyme.

FOLLOW-UP

Read again the last sentence of the text above. Discuss with your
classmates:

1 What negative health effects can eating too much added
sugar have?

2 What foods and drinks have added sugar?
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4 Further information about sugars

1 All simple carbohydrates taste sweet but the degree of their sweetness differs. Put these
sugars in the correct order from the sweetest to the least sweet.

FRUCTOSE GLUCOSE LACTOSE SUCROSE

2 Some people do not have enough lactase to digest lactose. This condition is called lactose
intolerance. Circle the pictures of foods which lactose-intolerant people should avoid.

DID YOU KNOW?

3 The lactose content in milk depends on the source of milk. Which milk contains most
lactose?

(a) cow’s milk
(b) goat’s milk

(¢) mother’s milk
4 The word saccharide comes from the Greek word ‘sakkharon’ and means

(a) sugar.
(b) energy.
(c) white.

5 Decide if this sentence is true or false.

Brown sugar is sucrose sugar as well as white sugar.
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5 GOOD AND BAD CARBOHYDRATES?

@ Read the text. Fulfil the task at the end. @

Have you ever heard from your parents, ’Eat your lunch or you won’t get any sweets!”? — From
a chemical point of view, very clever parents!

Biscuits, ice creams or lollipops are rich in sugars or simple carbohydrates and, unlike fruit, for
example, do not contain any important nutrients like vitamins or minerals. Another thing is
that simple carbohydrates get into your bloodstream very quickly and the energy from them
lasts a short time.

Compared with simple carbohydrates, the energy from complex
carbohydrates, known as polysaccharides, lasts longer. Thanks
to their complex chemical composition (they are long chains of
ten or more monosaccharides linked together by glycosidic bonds)
they are broken down by the body slowly.

Starch and glycogen are both polysaccharides. Starch is an
energy store for plants and it is also the most important car-
bohydrate in the human diet. Its main source is food such as
cereals, bread, potatoes or pasta. Glycogen (also called animal
starch) is an energy store for animals, including humans.

Glycogen is mainly found in
the liver.

Cellulose is the third important polysaccharide. The humans, however, are not able to digest
cellulose so it is not an energy source for them. Nevertheless, cellulose is an important part
of a healthy diet because it is a source of fibre.

Starch, glycogen as well as cellulose are only composed of glucose molecules. The diffe-
rent types of their chains (for example, long and straight or short and branched) give each
polysaccharide its specific characteristics.

Fill in the sentences 1 - 8 with ONE word.

1 Sweets are rich in ............... carbohydrates.

2 e, are complex carbohydrates.

3 Glycosidic .....c.cuvee... link monosaccharides.

4 Complex carbohydrates are digested more ................ than simple carbohydrates.
5 Glycogen, cellulose and ................ are polysaccharides.

6 Glycogen is stored in the ................ and in muscles.

7 Starch, glycogen and cellulose are formed by ................ molecules.

8 i is not a nutrient but it is important for good digestion.
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DID YOU KNOW?

6 CARBOHYDRATES or CARBON WATER?

You already know that the general formula for carbohydrates is CH,O. So word for word, the
term can be ’translated” as carbon (C) water (H,0O)!

1 Look at the chemical formulas of 2 different monosaccharides. What do you find surprising
about them?

fructose: CgH120¢

glucose: CgH120¢

REMEMBER

Both fructose and glucose are structural isomers. They have the same chemical
formula (the same number of atoms of each element) but their structure (the arran-
gement of their atoms) is different!.

2 Choose the correct answer.

The chemical process by which 2 molecules are joined together to make
a more complex molecule with the loss of water is called

(a) hydrolysis

(b) condensation (or dehydration)

3 Complete the sentence. (Search for the correct answer in the text 'What is sugar?’.)

If a molecule of fructose and a molecule of glucose are linked together by condensation,
the resulting disaccharide is called ..................... .

REMEMBER

During a condensation reaction 1 water molecule is eliminated (i. e. water is pro-
duced as a result).
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4 Choose the correct answer.

The chemical structure of sucrose is

(a) C12H22014
(b) C12H24012
(C) C6H1206

5 Find in the texts "What is sugar?” and ’Good and bad carbohydrates?’ all information
about glucose and glycogen.

REMEMBER

Glucose, blood sugar, is stored as glycogen. The molecule of glycogen is made through
many condensation reactions.

6 Choose the correct answer.

The chemical process by which a large molecule is broken down by water into smaller
molecules is called:

(a) hydrolysis
(b) condensation (or dehydration)

REMEMBER

In your body hydrolysis is catalysed by digestive enzymes.

.

7 Find in the text "What is sugar?’ the names of 3 digestive enzymes.

7 WHY WE NEED CARBOHYDRATES?

Read the text. Which 2 sentences inform about the functions of carbohydrates? Underline them.

Carbohydrates have a number of functions. The most important one is providing us with energy.
Some of this energy is used immediately, some of it is stored in the form of glycogen for later

use. Also, some carbohydrates are an important source of fibre. A balanced diet should contain
45-65 percent of carbohydrates.
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5 Acids and bases

1 Acids

1 Name the fruit in each picture.

o s

reSeni

slovnik

2 Fill in the gaps in the sentence.

The taste of this fruit is ...............

REMEMBER

Acidity (the amount of acid in a substance) is measured in pH units; substances
with a pH less than 7 are acidic. For example, the pH of lemon juice is 2.4.

3 Arrange the fruits below according to their acidity from the most acidic to the least acidic.

APPROXIMATE pH VALUES OF COMMON FRUITS

FRUIT pH
PEACH 4.20
LIME 2.0
STRAWBERRY 3.9
| ORANGE 3.7
BANANA 48
REMEMBER

The lower the pH, the higher the acidity. Most acids have a pH between 0 and 7.
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4 Complete the sentence:
The higher the pH, ............ .

5 Answer the question:
Which other foods, including drinks, are acidic? (Give 5 examples.)

6 Acids that are mainly found in living organisms, e.g. in plants or a human body, are called
organic. Match each organic acid on the left with its source from the list.

e ANT OR BEE STING e VINEGAR

e SOUR MILK e GASTRIC JUICE
e RHUBARB e RANCID BUTTER
e APPLES e CITRUS FRUITS

ACETIC ACID

BUTYRIC ACID

CITRIC ACID

FORMIC ACID

HYDROCHLORIC ACID

LACTIC ACID

MALIC ACID

OXALIC ACID

7 Answer the question.

Which chemical formula below is not an acid? (CLUE: 1 element is common to all acids.)

C&CO?, H0103 HNO?, HCl H3P04 HQSO4

2 Bases

1 Choose the correct option.

You have been stung by the animal in the picture. Which seems to be the best home
remedy?
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(a) Putting a baking soda solution on the sting ’| d

Now you know that chemicals can be divided into 2 “extremes”: acids and bases.
They are very important for everyday life.

The pH value of bases is higher than 7. The higher the pH, the more basic (or
alkaline) the substance. Most bases have a pH between 7 and 14.

(b) Putting some lemon juice on the sting

(c) Putting a vinegar solution on the sting

REMEMBER

2 The chemicals in these pictures are all alkaline. Which other alkaline chemicals do you
have at home?

XXL
Family Size

wwwwwwwwwwwwww
mmmmmmmmmmmmm

EXPERIMENT WITH BAKING SODA!

Put one teaspoon of baking soda into a cup of water. How does it feel on your
fingers?

Bases feel soapy. They also taste bitter.

CAUTION: NEVER touch, taste or smell any chemical if you don’t know it is
perfectly safe.

3 Common bases have hydrozide ions OR nitrogen in their formulas. Put the formulas below
into the correct column:

L] NH3 ® LIOH ® C5H5N
e Ca(OH), e CH;N e NaOH
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Bases with hydroxide ions Bases with nitrogen

3 Neutral substances

Substances that are neither acidic nor basic are neutral.

1 Complete the sentence.

The pH value of neutral substances is exactly .............. .

2 Fill in the gap in this sentence:

(Distilled) ............... , whose molecules are formed by 2 hydrogen atoms and 1 oxygen
atom, is a neutral substance.

Is our body acidic or basic?

S

The pH of blood is 7.35-7.45 but the pH of other body fluids N ff/ﬁ‘ Y
is different. For example, the pH of gastric acid is 1.5-3.5 and """‘NMW’ E @%”Wﬁ"
the pH of saliva 6.2-7.6. e

=
=
==

4 Common characteristics of acids and bases

Acids and bases have some common characteristics. For example:

1 They dissolve in water.

2 When they dissolve in water, they make ions.

strong!

3 They can be weak
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1 Choose the correct option.

This pictogram means that you have to

(a) wash your hands. ,ﬁfﬁt/
m-- <<
(b) put out a fire.

(c) be extremely careful.

STRONG ACIDS AND STRONG BASES ARE VERY DANGEROUS because
they are corrosive. If they come into contact with another substance, they damage
or destroy it.

It is important to be extremely careful when working with these chemi-
cals as they can seriously damage your skin or eyes.

2 Answer the question.

Are weak acids or bases dangerous too?

3 Choose the correct answer:
- T

oy \\

NaOH is a chemical formula of a very strong base (pH 13)
used for cleaning blocked drains. Its name is

/
/
(a) calcium hydroxide. K
N

(b) sodium hydroxide.
(¢) zinc hydroxide.

CHEMICAL REACTION

® -0

Acids and bases neutralize each other.

4 Read the text and choose the correct answer.
Acids produce hydrogen ions (H") in solutions. Bases produce hydroxide ions (OH ) in
solutions. Hydrogen ions and hydroxide ions react and produce
(a) 2KOH
(b) HNO;
(c) HaO
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STRONG ACID AND STRONG BASE REACTION

5 Look at the reaction between sodium hydroxide and hydrochloric acid.

NaOH + HCI — NaCl + H>O

6 Complete the scheme of the general reaction between an acid and a base. Use these words:
ACID, BASE, SALT, WATER

N 0 = |

NOTE: In chemistry, the word ’salt’ is not just table salt (NaCl).

7 Complete the scheme below.

kou |[ + |[ma |[ — +
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6 The periodic table of elements

reSeni slovnik

1 Author of the periodic table of elements

1 The man in the photo is a Russian. His name is

(a) Juan José Elhuyar.
(b) Otto Hahn.
(¢) Dmitri Ivanovich Mendeleev.

2 He lived

(a) 1834 — 1907.
(b) 1312 - 1365.
(c) 1945 — 2018.

3 He was

(a) a film director.

(b) a sailor.

(c) a chemist.

DID YOU KNOW THAT ...

Mendeleev used to wear long hair and a long beard? He had them cut only once a year!

2 Complete the crossword

1 A negatively charged particle of the atom

2 A positively charged center of an atom; made from protons and neutrons
3 The smallest particle of a chemical element; identifies a chemical element
4 An amount of matter a substance contains

5 The outside part of an atom around the atomic nucleus

6 A particle in the nucleus of the atom, without an electric charge

7 A substance that cannot be subdivided chemically; identified by the number of protons
in its atoms

(0g)

The one- or two-letter abbreviation of a chemical element (e.g H, Cl, ...)

Ne)

A positively charged particle found in the nucleus of the atom

123



3 Chemical symbols

Match the chemical elements with their chemical symbols.

e Ag e Fe e He e Ra oV
o C o H o N e Si e /n
CARBON HELIUM
HYDROGEN IRON
NITROGEN RADIUM
SILICON SILVER
VANADIUM ZINC

DID YOU KNOW THAT ...
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A TIP FOR YOUR ART LESSON

Make cards with the names of chemical elements and matching
symbols for the game of Pelmanism (Pexeso).

Example:

CALCIUM C a SODIUM N a

4 Periodic table of elements

In all chaos there is a cosmos, in all disorder a secret order.
(Carl Jung, psychoanalyst)

1 Read the texts below. Which piece of information is most interesting for you?

in 2010 there were 118 known chemical elements? When Mendeleev was 35, there
were just 63 of them! There wasn’t much “order’ in them either.

RECIPE FOR SUCCESS: MORE GAMES AND DREAMS!

Inspired by Solitaire, a memory game in which cards are arranged
in columns and rows, Mendeleev tried to discover a system in the
elements. A story says that on one February day in 1869, the scien-
tist, exhausted after three days and nights of intensive work, fell
asleep. In a dream he saw a table, which was a perfect solution to
his problem. The periodic table was born!
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[ THE SECRET OF COLUMNS AND ROWS

2 Answer the questions:

(a) How many chemical elements are there in the table above?

(b) What is the name of the first chemical element in the table?

REMEMBER

The number above each element is the atomic number. It is the number of
protons in every atom of the element. The atomic number is also called the
proton number. Its symbol is Z.

\.

What is the atomic number of calcium?

How many protons does an atom of nitrogen have?

Which element has more protons in an atom: magnesium or sulphur?

)
)
e) How many electrons does an atom of hydrogen have?
)
) What is the symbol of the element with the highest atomic number in the table?
)

How many columns and how many rows does the periodic table have?

REMEMBER

The elements in the table form groups and periods. The groups are columns.
The periods are rows.

(i) How many elements does Period 1 have?

(j) Is the atomic number in each period increasing or decreasing?
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(k) What is the name of the element in Group 14, Period 27
REMEMBER

Elements in each group have similar chemical properties (characteristics).

For example, the elements in Group 17 are called "halogens’ and the elements
in Group 18 ‘noble gases’.

GLOWING NEON LIGHTS (Neon PARTY BALLOONS FILLED
is a noble gas.) WITH HELIUM (noble gas)

DID YOU KNOW THAT ...

(1) Is moscovium (see the picture below) a natural or synthetic element?

he

Mc

Moscovium

DID YOU KNOW THAT ...

5 CHEMICAL ELEMENTS QUIZ

Choose the correct option. Score yourself one point for every correct answer.

1 Which is the most common element in the universe?

(a) aluminium

(b) hydrogen
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(c) zinc
Which is the most common element in Earth’s atmosphere?

(a) neon
(b) oxygen
(c) nitrogen
Which 6 elements make up 99% of the human body?
(a) oxygen, carbon, hydrogen, nitrogen, calcium and phosphorus

(b) oxygen, carbon, hydrogen, nitrogen, calcium and moscovium

(¢) radium, carbon, hydrogen, nitrogen, magnesium and iron
Which element is the most expensive?

(a) lutetium (Lu)
(b) nickel (Ni)
(c) lead (Pb)

Which element is the most conductive?

(a) iron (Fe)
(b) gold (Au)
(c) silver (Ag)

Which element is radioactive?

(a) polonium (Po)
(b) copper (Cu)
(c) silicon (Si)

Diamond and graphite are 2 different forms of the same element. Which one?

(a) platinum
(b) helium

(c) carbon
In the dark, uranium, a radioactive element, glows

(a) pink.
(b) green.

(c) orange.
Helium balloons float because helium is

(a) heavier than air.

(b) lighter than air.

Which chemical element is found in toothpaste?
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(a) arsenic (As)
(b) fluorine (F)
(c) mercury (Hg)

10 points Congratulations! You are a born chemist. ©©

1 — 9 points Good. You know something about chemical elements. Another positive thing
is that there is still something new to be learnt! @
0 points Oh dear! Do the quiz again! ®
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1 Vitamins

pracovni list slovnik

You have certainly heard a lot about vitamins from your
parents and teachers, haven’t you?

1 Vitamins on your plate

oranges

sardines ]

malk ] [ walnuts ] avocado

1 Identify the foods in the pictures above.
2 How often do you eat or drink each of them?

3 The foods in the pictures above are rich in some vitamins. Put their names into the correct
columns:

Vitamins A B C D E K

Source eqq yolk avocado avocado eqq yolk avocado eqq yolk
(B6)
oranges eqq yolk oranges sardines walnuts sardines
(B2, B,
B12)
malk
sardines
NOTE: One type of food can be used more than once.
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2 Choose the best option.

1 A source is

(a) the place where things are kept at a very low temperature.
(b) the place where something comes from.

(c) the place where things are recycled.
2 A compound is

(a) something that consists of two or more different parts.

(b) the smallest unit of any chemical element, consisting of a positive nucleus and nega-
tive electrons.

(c) the simplest unit of a chemical substance.
3 Deficiency is

(a) the situation when someone has the right quantity of something.
(b) the situation when someone has a higher quantity of something than is necessary.

(¢) the situation when someone does not have enough of something important.
4 Metabolism is

(a) a set of all the chemical processes in the body that change food into energy.
(b) a chemical reaction that damages material like iron or steel.

(c) a set of the symbols of all chemical elements, arranged in row and columns.
5 An enzyme is
(a) a substance that is produced in the body and causes a chemical reaction but does not

change itself.

(b) a liquid substance with a pH of less than 7 that destroys metal and can burn your
skin.

(¢) a homogeneous mixture of two or more substances.
6 Sugar in water

(a) solidifies.
(b) condenses.

c) dissolves.
7 A molecule is

(a) a negatively charged particle of an atom, travelling around the nucleus.

(b) the smallest unit of a chemical substance, made up of atoms stuck together in a
particular form.

(c) the centre of an atom, made up of protons and neutrons.
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3 Use these words to fill in the gaps in the text.

e COMPOUNDS METABOLIC

DEFICIENCY

MOLECULES (two times)

e DISSOLVE (two times)
e ENZYMES * SOURCE
e FAT-SOLUBLE e WATER-SOLUBLE

SOME FACTS ON VITAMINS

Vitamins are organic (1) compounds that an organism needs for its correct (2) metabolic functi-
ons. Most vitamins can’t be made by the human body, so their main (3) source is the diet,
especially fruit and vegetables. A long-term lack of vitamins is called vitamin (4) deficiency or
hypovitaminosis. Hypervitaminosis, caused by taking large amounts of vitamins, is dangerous
as well.

There are 13 vitamins. They are classified into two groups: fat-soluble and water-soluble. There
are four (5) fat-soluble vitamins (A, D, E, K) and nine (6) water-soluble vitamins (8 B vitamins
and vitamin C). Fat-soluble vitamins do not (7) dissolve in water and they can be stored in
the body. Water-soluble vitamins (8) dissolve easily in water and they are not stored in the
body. Most vitamins are not single (9) molecules, but groups of similar (10) molecules called
vitamers. For example, vitamin A consists of retinol, retinal, retinoic acid and carotenoids.

In connection with vitamins, you have probably heard about beta-carotene or panthenol. They
are two examples of provitamins, substances converted to vitamins in the body. The body uses
(11) enzymes to convert beta-carotene and panthenol to vitamin A and vitamin B5, respectively.

The right intake of all vitamins is important for our overall health. Beriberi, anemia, pellagra,
scurvy or rickets are examples of serious illnesses caused by vitamin long-term deficiency. Their
existence is a warning sign of malnutrition in some parts of the world.

4 Research facts about scurvy.

Go to https://simple.wikipedia.org/wiki/Scurvy to
find some information about this illness.

1 Complete the sentences.

(a) Scurvy is caused by not eating enough
vitamin C.
(b) The symptoms of scurvy are, for example,

i. spots on one’s skin
ii. loosen teeth

iii. bleeding from the mouth or nose

2 Answer the question:

Can scurvy be cured? Yes, it can!
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5 What are the symptoms of vitamin deficiency?

It is important to understand the signs of vitamin deficiency so that you can help
yourself, your friends or your pets. Read the texts A-D and identify the vitamin the
person or the animal might be missing.

A Adam, a fourteen-year-old student, has been looking pale for some time. He also
seems very tired. He says he has 'pins and needles’ in his hands and toes. Also,
he’s short of breath when he walks!

Vitamin B12 deficiency.

B Rusty, a nine-year-old Golden Retriever, is losing his beautiful hair.
The skin on his chest and back legs is inflamed. He has no appetite to
eat.

Vitamin B2 deficiency.

C Princess, a five-year-old guinea pig, can’t walk. She’s weak and apathe-
tic. She seems to bleed under the skin.
Vitamin C deficiency.

D Tuck and Roll, a turtle, seems to have problems with her g
eyes. They are red and swollen. Her skin is peeling too. She e
can’t breathe well either.
Vitamin A deficiency.

BOTH HUMAN AND ANIMAL BODIES NEED VITAMINS!

6 Vitamins and their names

Vitamins have their scientific names. For example, vitamin C is Ascorbic acid and vitamin E
is called Tocopherol.

Answer the question: Which of the B vitamins below is lying about its name?

e9®mocsssscssssssce, e®®0 0000 ecocceece,
]

My name is : I'm 3 They call me .
Thiamine. Riboflavin. 3 Niacin. :
:':.....coooooooo" ‘:.'.c‘
Pyridoxine. : Biotin.fasyto  ; 'm called
Nice to meet you! . remember! . Calciferol.

Vitamin B9 is lying. Its correct name is Folic acid. (Calciferol is the chemical name of vitamin
D.)
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7 Read the text.

Which fact do you find most surprising? Compare your opinion with that of your classmates.
SOME INTERESTING FACTS ON VITAMINS
A polar bear liver has so much vitamin A that eating it all could kill a man!

A lack of vitamin A can cause night blindness; a night blinded person can’t see, for example,
stars at night!

In the past vitamin B was thought to be 1 vitamin. Now it’s known
that it consists of 8 chemically distinct vitamins (known as vitamin
B-complex).

Energy drinks contain a lot of B-complex vitamins because they
are important ’energizers’.

Vegan foods are often fortified with vitamin B12 because this vi-
tamin is mainly found in animal products. Vitamin B12 tablets or
injections are other alternatives that can compensate for the lack of ...
vitamin B12 in a plant-based diet.

Most animals can synthesize vitamin C in their bodies. People and some kinds of mammals,
for example monkeys or guinea-pigs, have to get it from their diet!

If you get a cut, vitamin C helps your body heal.

Heat, light and air destroys vitamins, especially the water-soluble ones. That’s why fresh oranges
may be a better source of vitamin C than potatoes that are mostly boiled.

The sun’s rays help produce vitamin D in your skin. Sunscreen,
however, blocks the vitamin D production from the sun.

The Inuit, who spend winter in almost total darkness, get vitamin
D from their traditional diet consisting of fatty fish or seals.

/A
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2 The chemistry of energy drinks

pracovni list slovnik
1 How to rest
Choose the option that is most true for you. 1
If you are tired in the afternoon, you 12

1 go to bed or out for a walk.

2 go on the internet.

3 eat or drink something.

2 The crossword

1 Read the clues below and solve this crossword.

1 ElN E RIG]Y
2 (NJulc[c[e|uls
3 EIL E [ m EIN T
4 [RIE[A]|C TII 0 N]
5(G|OIL D
6 [y[T]T RII UIM
7(ole|N SII TIY
s [rR]Aa]lD IIA TII IN]
9 [1 I n][H IIB IIT IR]
o [n]efulT]R OIN
N, .. LN A r

nlkli Lo

il g i i
2(slolL|i D
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The vitality and strength for physical and mental activity
The positively charged centre of an atom, made from protons and neutrons
A substance that cannot be subdivided chemically, for example oxygen or iron

A chemical process that forms new substances

1
2
3
4
5 A yellow-coloured metal with the chemical symbol Au

6 A dark grey metal with the chemical symbol Y

7 The ratio between the mass and volume

8 Emitted energy in the form of rays, waves or particles

9 A substance that slows down or prevents a chemical reaction
10 A particle in the atomic nucleus that has no electric charge
11 A prefix that means 'one thousand’

12 One of the four fundamental states of matter, along with liquids, gases and
plasma

2 Answer the question: Do you drink energy drinks?

3 What is an energy drink?

1 Read the label from an energy drink bottle. Answer the questions.

(a) How many different ingredients does the drink contain? What are their names?

15 different ingredients: sugars, riboflavin (vitamin B2), niacin (vitamin B3), vita-
min B6, vitamin B12, sodium, taurine, panazx ginseng, l-carnitine, glucose, caffeine,
gquarana, inositol, glucuronolactone, maltodextrin

(b) Is it good to drink all the drink within a short time? Why / Why not?
No, the bottle contains 2 servings.
(¢) Does the drink contain the recommended daily amount of vitamin B3?

Yes. In fact, the daily value of vitamin B3 is exceeded by 100% as all the % daily
value’ data refer to the amount per 1 serving.
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2 Discuss in a class: Why were all these ingredients used to make this drink?

Your own answer (They are thought to stimulate the central nervous system.)

4 Energy drink components

Read the information about 10 common enerqy drink components. Match texts 1-10 with the
correct component.

e CREATINE e GLUCURONOLACTONE e METHYLXANTHINES
e GINGKO BILOBA e GUARANA e YERBA MATE

e GINSENG e INOSITOL

e TAURINE e [-CARNITINE

1 A plant from the Amazon jungle, the chemicals found in its seeds
are stimulants and include guaranine (or caffeine), theobromine and
theophylline, one seed has twice more caffeine than one coffee bean.

GUARANA

2 Caffeine (found in coffee), theobromine (found in chocolate) and the-
ophylline (found in tea) are three examples of methylated zanthine
derivatives, used as mild stimulants.

METHYLXANTHINES

3 A carbohydrate with the chemical formula CgHgOg, present in the hu-
man body, used as a detoricant, combined with caffeine can improve
your memory and concentration.

GLUCURONOLACTONE

4 A carbohydrate with the chemical formula CgH50g, present in the human body and
different kinds of food, its high amount can have a positive effect on the nervous system.

INOSITOL

5 An amino acid found in the human body, also used as a food supplement, stimulates lipid
metabolism, thought to be beneficial for sportsmen after hard training.

L-CARNITINE

6 An amino acid containing sulphur, present in the human body, also found in fish and
meat, important for the correct function of the central nervous system, regulates energy
levels.

TAURINE
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7 A plant from South America, its leaves contain three methylzanthines

10

The picture shows an item from the text about energy drinks
components.

Answer the question: What is the name of this plant?

ginseng

— mateine (or caffeine), theobromine and theophylline as well as poly-
phenols and minerals like potassium and magnesium, increases mental
energy.

YERBA MATE

A root used in traditional Chinese medicine, believed to increase the
body’s natural immunity, helps to fight tiredness and stress, improves
memory by stimulating the hypothalamus, the characteristic compo-
nents of this plant are called ginsenosides.

GINSENG

An amino acid present in the body, also used as a food supplement, improves physical
performance by supplying muscle cells with fast energy, an important energy storage
compound.

CREATINE

A plant known as maidenhair tree, used in traditional Chinese medicine, believed to
improve memory and cognitive functions, the extract from its leaves contains biflavones
and phenolic acids.

GINGKO BILOBA

5 What is the name of the plant?

NOTE

The text about energy drinks components informs about the ‘positive’ effects of each in-
gredient to explain why it is used in energy drinks. It should also be said that the positive
effects of some of them are contradictory.

1

6 Negative effects of energy drinks

Discuss in pairs or small groups:

When does drinking energy drinks present a health risk? Consider the following aspects:
(a) AGE
(b) GENERAL HEALTH CONDITION
(¢) AMOUNT
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2 What are some of the negative effects of energy drinks? Which one is, in your opinion,
the most serious?

Energy drinks have no nutritional value in terms of proteins, good
carbohydrates and healthy fats. They are unhealthy mainly due to
their high levels of caffeine and simple sugars. Caffeine overdose can
cause, for example, hyperactivity, sleep problems, headaches or aller-
gic reactions, eating a lot of sugar leads to tooth decay and obesity.
Another fact is that the amount of some other ingredients, for exam-
ple ginseng and taurine, is so low in energy drinks that, in fact,
they cannot have any positive effects on our ’energy levels’. Anyway,
addiction to caffeine is perhaps the most serious health risk energy
drinks pose to teenagers.

Apart from children and teenagers, energy drinks are especially harmful to pregnant
women, cardiac patients or people with high blood pressure.

Caffeine intoxication depends on a number of factors; extremely high doses of caffeine can
even kill.

7 Caffeine in a nutshell

1 Discuss in a class.
Why do producers of energy drinks combine caffeine with other stimulants?

Apart from guarana and taurine, caffeine is the main active ingredient in enerqy drinks.
The presence of other components is perhaps the result of a marketing strategqy.

2 Read carefully the text about caffeine. Then, without looking at the text, try to do the tasks
at the end.

BRAIN CHEMISTRY OR CAFFEINE IN A NUTSHELL

Caffeine (CsH1oN4O3) is one of the most common legal
drugs. It is extracted from the nuts, seeds and leaves of
more than 60 plants. Its well-known natural sources are
coffee beans, tea leaves and cocoa pods but it can also be
made synthetically. Pure caffeine is white bitter odour-
less powder. To understand how caffeine stimulates the
central nervous system (CNS), it is important to know
what it inhibits.

Adenosine (C19H13N504) is a neurotransmitter inhibiting the CNS. The longer we are
active, the more adenosine accumulates in our brain and stimulates the adenosine recep-
tors, which results in tiredness and sleepiness.
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@) The chemical similarity between caffeine and adenosine allows ca-

/ ffeine to bind to the adenosine receptors but, unlike adenosine, it

\N N does not activate them. This slows down the inhibiting effect of
)\ | /> adenosine. As a result, we feel less tired and sleepy.

0 ITI N

In short, caffeine is not a source of energy. It just blocks the adeno-
sine receptors and, in this way, makes us active for a longer time.

COMPREHENSION TASKS

(a) Name 3 plants that contain caffeine.
Coffee, tea, cocoa tree
(b) The text mentions one neurotransmitter. What’s its name?
Adenosine
(c) How do we feel if the adenosine receptors are activated?
Tired, sleepy
(d) Is CgHypS404 the chemical formula of caffeine?
No; the correct formula is CgH;gN;Os.
(e) Why can caffeine bind to the adenosine receptors?
Because its molecular structure is similar to the molecular structure of adenosine.
(f) Why are the adenosine receptors switched off” after we have had a caffeinated drink?

Because they are blocked by caffeine.

DID YOU KNOW?
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3 Water

pracovni list slovnik

1 Life without water

Imagine you are on a completely dry planet where your body
doesn’t meed water to survive. Name some activities you can’t
do on this planet due to the absence of water.

For example, having a shower or a bath, washing your hands,
washing up, doing the washing, flushing the toilet, boiling pota-
toes or eqgs, swimming, rafting and other water sports, skiing - N :
and other winter sports, keeping pets like fish or turtles, keeping flowers or growing frmt and
vegetables.

2 Life with water

1 Look at the world map below. Draw a line between the name of each ocean and its correct
place on the map.

[ ARCTIC OCEAN ]\[ SOUTHERN OCEAN INDIAN OCEAN ]

PACIFIC OCEN [ ATLANTIC OCEANJ

2 Choose the correct option.

The antonym for saltwater is

(a) sweet water
(b) fresh water
(c) clear water
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3 WHAT’S YOUR WATER 1Q?
1 Match each term with its simple definition from the list.

(a) become bigger
b

(b) become liquid

(¢) become smaller

(d)
)
)
)

having no taste

(e) not liquid or gas

(f) the relation of the weight of a substance to its size

(g) the temperature at which water bubbles and turns to vapour

BOILING POINT the temperature at which water bubbles and turns to vapour
(TO) CONTRACT become smaller
DENSITY | the relation of the weight of a substance to its size
| (TO) DISSOLVE | | become liquid
(TO) EXPAND become bigger
' SOLID ﬂ not liquid or gas
TASTELESS having no taste

2 Answer the questions.
(a) What’s the colour of water?
(b) Pure water is tasteless. True or false?

c¢) Water is a chemical element. True or false?

)
(c)
(d) Which two elements make up water?
(e) What is the solid state of water called?
(f) What is the gaseous state of water called?
(2) What’s the chemical formula of the object in this picture?
(h) What’s the boiling point of water?

(i) What’s the freezing point of water?

(j) What’s the weight of 1 litre of water?
(k) What’s the pH value of pure water?

)

(1) Why does ice float on water?
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(m)

(n)
(0)

Which substance does not dissolve in water?

i. coffee

ii. salt

iii. sugar

iv. pepper
Why is it dangerous to touch electrical appliances with wet hands?

When water freezes, does it contract or expand?

3 Read the answers to the questions from the previous task. Count your score.

(a)

(0)

In small quantities water appears to be nearly colourless. Anyway, pure water
is slightly blue. Seas and oceans appear to be blue for a number of reasons. One
of them is the fact that the colour of the sky is reflected on the water surface. (1
point)

True. Pure water is tasteless. Still, tap water, for example, can ’taste’ different
depending on present minerals or fluoridation. (1 point)

False. Water is a chemical compound. (1 point)

The water molecule consists of 2 hydrogen atoms atta- ﬁ
ched to 1 oxygen atom (see the picture). (2 points)

Ice (1 point)
Water vapour (1 point)
H,O, a snowflake is an ice crystal. (3 points)

100°C (under normal conditions); the boiling point of water depends on the at-
mospheric pressure. At the altitude of 1,905 metres, for example, water boils at
93.4°C. (1 point)

0°C (under normal conditions); the freezing point of water depends on a number of
factors. For example, adding sugar to water lowers its freezing point. (1 point)

1 kilogram (1 point)

7 (2 points)

Ice is 9% less dense than liquid water. (2 points)
pepper (1 point)

Natural water is a good conductor of electricity as well &

as a human body. The electricity will pass through your
body and give you an electric shock. (2 points)

It expands. (1 point)
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18 — 21 points Congratulations! Where did you learn all that stuft? ©©©
10 — 17 points Very good. ©©

5 — 9 points Good. Still, there are a lot of things to be learnt. Don’t give up! @

1 — 4 points No one is perfect! That’s why you are studying this worksheet. Test
yourself again after you finish.

0 points Oh dear! Do you at least drink enough water??? @

4 WATER PROPERTIES

1 , , and are some

of the unique properties of water. Each property is explained below. Match each text with
the correct term.

(a) The hydrogen atoms of the water molecule are positively charged (+), its oxygen
atom is negatively charged (-). In other words, the water molecule is neutral but it is
positively charged near the hydrogen atoms and negatively charged near the oxygen
atom.

(b) Water molecules are strongly attracted to each other. In other words, water sticks
to itself.

(c) At the surface of water, water molecules stick together so much that they form a
type of ’skin’.

(d) Water molecules are attracted to the molecules of other substances. In other words,
water sticks to other things.

2 Read the correct answers and additional comments. Answer the next question.

(a) — This property is ’basic’ and affects the other properties.

(b) — Water molecules like each other because 'opposites attract’. In other
words, one positively charged hydrogen atom of one molecule is attracted to the
negatively charged oxygen atom of another molecule.

Answer the question: These attractions are called ‘)

i. hydrogen attractions. ) 1

ii. hydrogen bonds. | 5_*
¢ %
iii. hydrogen links. o+ "SO
© ®)

(d)
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5 WATER PROPERTIES IN EVERYDAY LIFE

1 Match each example below with the correct water property.
| A |

(a) An insect walking on water

(b) Water being the universal solvent (In other words, water dissolves more substances
than any other liquid, for example salt or watercolour paints.)

(c
(d

) Your hair staying wet after you wash it
)

Water falling from the sky as raindrops

2 Read the correct answers and additional comments. Answer the next two questions.

(a) An insect walking on water — SURFACE TENSION

(b) Water being the universal solvent — POLARITY (As ’opposites attract’, water
easily dissolves substances whose molecules are also polar. It also easily dissolves
ionic compounds, e.g. table salt. So the water molecule is attracted to many diffe-
rent types of molecules. However, water does not dissolve nonpolar molecules (whose
positive and negative charges are not separate).

Answer the question: Why are nonpolar molecules called hydrophobic?

Correct answer:

Because they do not interact with water molecules

(hydro = water, phobic = having an extreme fear).

-
| & |

HYDRO PHOBIA

This bottle is full of hydrophobic molecules.

Answer the question: What other hydrophobic molecules do you know?

For example, the molecules making up butter and other kinds of fats.
(¢) Your hair staying wet after you wash it — ADHESION
(d) Water falling from the sky as raindrops — COHESION
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6 STATES OF MATTER
1 Do a memory test! Remember task 3/2. Write the question (1) from the water quiz.

Correct answer: Why does ice float on water?

You surely remember that ice floats on water because its density is lower than the density
of water. Answer the question: Why is ice less dense than liquid water?

Correct answer: Ice molecules (water molecules in solid form) are more distant from one
another than water molecules in liquid form.

The three states of matter of water - liquid (water), solid (ice), gas (steam or vapour)

In each state of matter the water molecules behave differently.

2 Read the texts below. Match each text with the correct state of matter (LIQUID, SOLID,
GAS).

(a) These molecules are bound and they do not move (they only vibrate in place). solid

(b) These molecules are bound and move slowly. While moving, old bonds are broken
and new bonds are made. liquid

(¢) These molecules are not bound (they are independent), they move very quickly, and
sometimes they even collide with each other! gas

7 EXPERIMENTS

1 Observe surface tension!
Put a needle on the top of a glass of water and watch it float.

(IMPORTANT: Place it gently, don’t break the surface tension.)

2 Bend water!
Rub a ruler and a piece of paper together so that some static electricity is produced.
When the ruler becomes charged, put it close to the stream of running water. The ruler
will bend the stream.
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4 Carbohydrates

pracovni list

1 A minitalk on breakfast

Discuss with your classmates.

1 What did you have for breakfast this morning?

s
2 Which of you ate healthier breakfast foods?

3 In what ratio were 3 important nutrients (carbo-
hydrates, proteins and fats) represented in your
breakfast?

BE

4 Is your breakfast always or mostly the same? If so, why?

2 Standardized names of chemicals
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All chemicals have their standardized names. When molecular compounds are named, Greek
prefizes are used to indicate the number of a given element in the compound. Match each prefix

with its correct meaning from the list according to the example.

e ONE e FOUR e SEVEN e TEN
e TWO e FIVE e EIGHT
e THREE e SIX e NINE e MANY
DECA TEN DI TWO
HEPTA SEVEN HEXA SIX
MONO ONE NONA NINE
OCTO EIGHT PENTA FIVE
POLY MANY TETRA FOUR
| TRI THREE
3 WHAT IS SUGAR?
Read the text below. Decide if the sentences at the end
are true or false.
Sugars are types of carbohydrates (Cm(H2O)n). As they are
building blocks for complex carbohydrates, they are referred
to as simple carbohydrates. b v
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There are several types of sugar. Basically, sugars are either monosaccharides or disaccharides.

Monosaccharides are monomers of sugar (the simplest units of sugar), disaccharides consist
of 2 molecules of monosaccharides joined by a glycosidic bond. Fructose and glucose are both
examples of monosaccharides. The main natural sources of fructose include fruits, root vege-
tables and honey. Glucose-rich foods are, for example, rice, soybeans or bananas. Glucose is of
special importance among carbohydrates because all other carbohydrates are converted into it
in the human body. So glucose is an important source of energy for us.

The most common disaccharides are sucrose, lactose and mal-
tose. Sucrose (glucose + fructose), also known as table sugar, is
naturally found in sugar beets, sugarcane or honey. The source of
lactose (galactose + glucose) is mammals’ milk. Maltose (glucose
+ glucose or di-glucose) is present in barley.

The human body needs digestive enzymes to break down disac-
charides into monosaccharides. For example, sucrose, lactose and maltose are broken down by
sucrase, lactase and maltase, respectively.

Sugar is a natural part of some foods. However, refined table sugar, which is chemically produced
from sugar beets or sugarcane, is also added to some foods and drinks just to 'improve’ their
taste.

—_

A carbohydrate molecule consists of carbon, hydrogen and oxygen. True
2 All carbohydrates are called sugars. False
Complex carbohydrates are made from simple carbohydrates. True

Monosaccharides and disaccharides are known as sugars. True

Ot = W

Disaccharides are simpler than monosaccharides.
False

A glycosidic bond links 2 monosaccharides to form a disaccharide. True
Sugarcane is another name for table sugar. False

Galactose is milk sugar. False

© oo N O

Maltose is formed by 2 glucose molecules. True

10 Lactase is an enzyme. True

FOLLOW-UP

Read again the last sentence of the text above. Discuss with your
classmates:

1 What negative health effects can eating too much added
sugar have? For example, tooth cavities, obesity, diabetes
or acne

2 What foods and drinks have added sugar? For example,
chocolate and cereal bars, ice creams, pastries, flavoured yo-
gurts, salad dressings, jam, ketchup, soft drinks, including
energy and sports drinks or fruit juice
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4 Further information about sugars

1 All simple carbohydrates taste sweet but the degree of their sweetness differs. Put these
sugars in the correct order from the sweetest to the least sweet.

FRUCTOSE SUCROSFE GLUCOSE LACTOSE

fructose (sweetness 1.17 — 1.75 ), sucrose (sweetness 1.00) , glucose (sweetness 0.7/ —
0.8), lactose (sweetness 0.16)

2 Some people do not have enough lactase to digest lactose. This condition is called lactose
intolerance. Circle the pictures of foods which lactose-intolerant people should avoid.

Food that contains cow’s milk, i.g., picture 4 — pancakes and picture 5 — butter. (NOTE:
Soy milk, see picture 1, is lactose free.)

DID YOU KNOW?

3 The lactose content in milk depends on the source of milk. Which milk contains most
lactose?

(a) cow’s milk
(b) goat’s milk

(¢) mother’s milk
4 The word saccharide comes from the Greek word ’sakkharon’ and means

(a) sugar.
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(b) energy.
(c) white.

5 Decide if this sentence is true or false.

Brown sugar is sucrose sugar as well as white sugar. True

5 GOOD AND BAD CARBOHYDRATES?

@ Read the text. Fulfil the task at the end. @

Have you ever heard from your parents, ’Eat your lunch or you won'’t get any sweets!”? — From
a chemical point of view, very clever parents!

Biscuits, ice creams or lollipops are rich in sugars or simple carbohydrates and, unlike fruit, for
example, do not contain any important nutrients like vitamins or minerals. Another thing is
that simple carbohydrates get into your bloodstream very quickly and the energy from them
lasts a short time.

Compared with simple carbohydrates, the energy from complex
carbohydrates, known as polysaccharides, lasts longer. Thanks
to their complex chemical composition (they are long chains of
ten or more monosaccharides linked together by glycosidic bonds)
they are broken down by the body slowly.

Starch and glycogen are both polysaccharides. Starch is an
energy store for plants and it is also the most important car-
bohydrate in the human diet. Its main source is food such as
cereals, bread, potatoes or pasta. Glycogen (also called animal
starch) is an energy store for animals, including humans.

Glycogen is mainly found in
the liver.

Cellulose is the third important polysaccharide. The humans, however, are not able to digest
cellulose so it is not an energy source for them. Nevertheless, cellulose is an important part
of a healthy diet because it is a source of fibre.

Starch, glycogen as well as cellulose are only composed of glucose molecules. The diffe-
rent types of their chains (for example, long and straight or short and branched) give each
polysaccharide its specific characteristics.

Fill in the sentences 1 - 8 with ONE word.

1 Sweets are rich in simple carbohydrates.

2 Polysaccharides are complex carbohydrates.

3 Glycosidic bonds link monosaccharides.

4 Complex carbohydrates are digested more slowly than simple carbohydrates.
5 Glycogen, cellulose and starch are polysaccharides.

6 Glycogen is stored in the liver and in muscles.

151



7 Starch, glycogen and cellulose are formed by glucose molecules.

8 Cellulose / Fibre is not a nutrient but it is important for good digestion.

DID YOU KNOW?

6 CARBOHYDRATES or CARBON WATER?

You already know that the general formula for carbohydrates is CH,O. So word for word, the
term can be ’translated’ as carbon (C) water (H,0O)!

1 Look at the chemical formulas of 2 different monosaccharides. What do you find surprising
about them?

fructose: CeH1206

glucose: CeH1206

REMEMBER

Both fructose and glucose are structural isomers. They have the same chemical
formula (the same number of atoms of each element) but their structure (the arran-
gement of their atoms) is different!).

2 Choose the correct answer.

The chemical process by which 2 molecules are joined together to make
a more complex molecule with the loss of water is called

(a) hydrolysis
(b) condensation (or dehydration)

3 Complete the sentence. (Search for the correct answer in the text "What is sugar?’.)

If a molecule of fructose and a molecule of glucose are linked together by condensation,
the resulting disaccharide is called sucrose.

REMEMBER

During a condensation reaction 1 water molecule is eliminated (i. e. water is pro-
duced as a result).

4 Choose the correct answer.

The chemical structure of sucrose is
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(a) C12H29014
(b) C12H24015
(C) CGHmO@

5 Find in the texts 'What is sugar?’ and ’Good and bad carbohydrates?’ all information
about glucose and glycogen.

REMEMBER

Glucose, blood sugar, is stored as glycogen. The molecule of glycogen is made through
many condensation reactions.

Glucose is of special importance among carbohydrates because all other carbohydrates are
converted into it in the human body. So glucose is an important source of energy for us.
Glycogen (also called animal starch) is an energy store for animals, including humans.

6 Choose the correct answer.
The chemical process by which a large molecule is broken down by water into smaller
molecules is called:
(a) hydrolysis
(b) condensation (or dehydration)

REMEMBER

In your body hydrolysis is catalysed by digestive enzymes.

7 Find in the text "What is sugar?’ the names of 3 digestive enzymes.

sucrase, lactase and maltase

7 WHY WE NEED CARBOHYDRATES?

Read the text. Which 2 sentences inform about the functions of carbohydrates? Underline them.

Carbohydrates have a number of functions. The most important one is providing us with energy.
Some of this energy is used immediately, some of it is stored in the form of glycogen for later
use. Also, some carbohydrates are an important source of fibre. A balanced diet should contain
45-65 percent of carbohydrates.
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5 Acids and bases

1 Acids

1 Name the fruit in each picture.

o Y

pracovni list

slovnik

lemon

gooseberries

orange

currants

2 Fill in the gaps in the sentence.

The taste of this fruit is sour because there is acid in it.

REMEMBER

Acidity (the amount of acid in a substance) is measured in pH units; substances
with a pH less than 7 are acidic. For example, the pH of lemon juice is 2.4.

3 Arrange the fruits below according to their acidity from the most acidic to the least acidic.

APPROXIMATE pH VALUES OF COMMON FRUITS

FRUIT pH
LIME 2.0
ORANGE 3.7
STRAWBERRY 3.9
PEACH 4.20
BANANA 48
REMEMBER

The lower the pH, the higher the acidity. Most acids have a pH between 0 and 7.
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4 Complete the sentence.
The higher the pH, the lower the acidity.

5 Answer the question:
Which other foods, including drinks, are acidic? (Give 5 examples.)
for example, Coca-Cola (pH 2.5), vinegar (pH 2.9), coffee (pH 5.0), cabbage (pH 6.4) or
milk (pH 6.5)

6 Acids that are mainly found in living organisms, e.g. in plants or a human body, are called
organic. Match each organic acid on the left with its source from the list.

ANT OR BEE STING e VINEGAR

e SOUR MILK e GASTRIC JUICE

e RHUBARB e RANCID BUTTER

e APPLES e CITRUS FRUITS
ACETIC ACID VINEGAR i
BUTYRIC ACID RANCID BUTTER
CITRIC ACID CITRUS FRUITS
FORMIC ACID ANT OR BEFE STING
HYDROCHLORIC ACID GASTRIC JUICE
LACTIC ACID SOUR MILK
MALIC ACID APPLES |
OXALIC ACID RHUBARB )

7 Answer the question.

Which chemical formula below is not an acid? (CLUE: 1 element is common to all acids.)

CCLCOg HCIO?, HN03 HC1 H3PO4 HQSO4

CaCOy is calcium carbonate (i.e. not an acid). All acids contain hydrogen (H).

2 Bases

1 Choose the correct option.

You have been stung by the animal in the picture. Which seems to be the best home
remedy?
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(a) Putting a baking soda solution on the sting ’l d

The bee sting is acidic (contains formic acid) with the pH of 5.00-5.5 so neutralizing it
with something not acidic, i.g. with a base, for example with baking soda (pH of 9), may
stop the effects of formic acid.

(b) Putting some lemon juice on the sting

(c) Putting a vinegar solution on the sting

~

REMEMBER

Now you know that chemicals can be divided into 2 “extremes”: acids and bases.
They are very important for everyday life.

The pH value of bases is higher than 7. The higher the pH, the more basic (or
alkaline) the substance. Most bases have a pH between 7 and 14.

2 The chemicals in these pictures are all alkaline. Which other alkaline chemicals do you
have at home?

XXL
Family Size

wwwwwwwwwwwwww
mmmmmmmmmmmmm

Typical alkaline household cleaners are: soap, washing powder or ammonia solution.

EXPERIMENT WITH BAKING SODA!

Put one teaspoon of baking soda into a cup of water. How does it feel on your
fingers?

Bases feel soapy. They also taste bitter.

CAUTION: NEVER touch, taste or smell any chemical if you don’t know it is
perfectly safe.

3 Common bases have hydroxide ions OR nitrogen in theiwr formulas. Put the formulas below
into the correct column:
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[ ] NH3 e LiOH ® C5H5N

e Ca(OH), e CH5;N e NaOH

| Bases with hydroxide ions Bases with nitrogen |
| Ca(OH), NH; )
| LiOH CHsN

: NaOH CsH;N

3 Neutral substances

Substances that are neither acidic nor basic are neutral.

1 Complete the sentence.

The pH value of neutral substances is exactly 7.

2 Fill in the gap in this sentence:

(Distilled) water, whose molecules are formed by 2 hydrogen atoms and 1 oxygen atom,
is a neutral substance.

Is our body acidic or basic?

;§
The pH of blood is 7.35-7.45 but the pH of other body fluids \\
is different. For example, the pH of gastric acid is 1.5-3.5 and """WW’ h
the pH of saliva 6.2-7.6. —
N&@’//
RS

4 Common characteristics of acids and bases

Acids and bases have some common characteristics. For example:
1 They dissolve in water.

2 When they dissolve in water, they make ions.

3 They can be weak strong!
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1 Choose the correct option.
This pictogram means that you have to

(a) wash your hands.

b t out a fire. F ‘;@lz/
(b) put out a fire W
(c) be extremely careful.

The picture presents an international pictogram for dan-

gerous acids and bases.

STRONG ACIDS AND STRONG BASES ARE VERY DANGEROUS because
they are corrosive. If they come into contact with another substance, they damage
or destroy it.

It is important to be extremely careful when working with these chemi-
cals as they can seriously damage your skin or eyes.

\.

2 Answer the question.
Are weak acids or bases dangerous too?
Yes. They are dangerous in concentrated solutions. They can cause chemical burns as well

as strong acids in weak concentrations!

3 Choose the correct answer.
- T

oy \\

NaOH is a chemical formula of a very strong base (pH 13)
used for cleaning blocked drains. Its name is

/
/
(a) calcium hydroxide.
(b) sodium hydrozide.

\

(¢) zinc hydroxide.

CHEMICAL REACTION

@ -0

Acids and bases neutralize each other.

4 Read the text and choose the correct answer.

Acids produce hydrogen ions (H") in solutions. Bases produce hydroxide ions (OH) in
solutions. Hydrogen ions and hydroxide ions react and produce

(a) 2KOH
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(b) HNO,
(C) HQO

[ STRONG ACID AND STRONG BASE REACTION

5 Look at the reaction between sodium hydroxide and hydrochloric acid.

| NaOH || + |[ HOL || — || Nac1 || + || H:0 |

6 Complete the scheme of the general reaction between an acid and a base. Use these words:
ACID, BASE, SALT, WATER

BASE +—][ ACU)[ — SALT + [W%TER

NOTE: In chemistry, the word ’salt’ is not just table salt (NaCl).

7 Complete the scheme below:

(ko || + |[ma | — || ka || + || m5.0 |
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6 The periodic table of elements

pracovni list slovnik

1 Author of the periodic table of elements

1 The man in the photo is a Russian. His name is

(a) Juan José Elhuyar.
(b) Otto Hahn.
(¢) Dmitri Ivanovich Mendeleev.

2 He lived

(a) 1834 — 1907.
(b) 1312 — 1365.
c) 1945 — 2018.

(
3 He was

(a) a film director.
(b) a sailor.

(¢) a chemist.
DID YOU KNOW THAT ...

Mendeleev used to wear long hair and a long beard? He had them cut only once a year!

2 Complete the crossword.

1 A negatively charged particle of the atom
2 A positively charged center of an atom; made from protons and neutrons
3 The smallest particle of a chemical element; identifies a chemical element
4 An amount of matter a substance contains

5 The outside part of an atom around the atomic nucleus

6 A particle in the nucleus of the atom, without an electric charge

7

A substance that cannot be subdivided chemically; identified by the number of protons
in its atoms

0g)

The one- or two-letter abbreviation of a chemical element (e.g. H, Cl, ...)

9 A positively charged particle found in the nucleus of the atom
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3 Chemical symbols

Match the chemical elements with their chemical symbols.

e Ag e Fe e He e Ra oV

o C e H e N e Si e 7n
CARBON C HELIUM He
HYDROGEN H IRON Fe
NITROGEN N RADIUM Ra
SILICON St SILVER Ag
VANADIUM Vv ZINC Zn

DID YOU KNOW THAT ...
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A TIP FOR YOUR ART LESSON

Make cards with the names of chemical elements and matching
symbols for the game of Pelmanism (Pexeso).

Example:

CALCIUM C a SODIUM N a

4 Periodic table of elements

In all chaos there is a cosmos, in all disorder a secret order.
(Carl Jung, psychoanalyst)

1 Read the texts below. Which piece of information is most interesting for you?

in 2010 there were 118 known chemical elements? When Mendeleev was 35, there
were just 63 of them! There wasn’t much “order’ in them either.

RECIPE FOR SUCCESS: MORE GAMES AND DREAMS!

Inspired by Solitaire, a memory game in which cards are arranged
in columns and rows, Mendeleev tried to discover a system in the
elements. A story says that on one February day in 1869, the scien-
tist, exhausted after three days and nights of intensive work, fell
asleep. In a dream he saw a table, which was a perfect solution to
his problem. The periodic table was born!
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fm-uz'” 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
+

1 1 2
H He
2 4 5106|7181 9] 10
Be BIlC[N| O F || Ne
3 12 1 14 ([ 15 (| 16 || 17 || 18
Mg Al (LS| P |l S| cCl| Ar
4 20 || 21 22 (123 || 24 (|25 1|26 (| 27 || 28 [ 29 1| 30 (| 31 || 32 || 33 || 34 || 35 || 36
Ca || Sc Ti [| V|| Cr|{Mn]|| Fe || Co || Ni || Cu || Zn || Ga || Ge || As || Se || Br || Kr
5 38 || 39 40 || 41 || 42 || 43 || 44 || 45 || 46 || 47 || 48 || 49 [| 50 || 51 || 52 || 53 || 54
Sr|| Y Zr |[|Nb||Mo|| Tc |[Ru[|Rh || Pd [|Ag||Cd || In |[Sn || Sb || Te || T || Xe
6 56 || 57 |*| 72|73 |74 || 75 || 76 || 77 || 78 || 79 || 80 || 81 || 82 || 83 || 84 || 85 || 86
Ba || La Hf || Ta Re [|Os || Ir || Pt ||Au|[Hg || TI [| Pb || Bi || Po || At || Rn
7 88 |1 89 | *[10411105]|106]| 107 || 108|109 | 110 ({111 {{112([113{{114{{115]|116][117]]|118
Ra [| Ac |*| Rf |[|Db || Sg || Bh |[Hs [| Mt || Ds [[Rg || Cn || Nh || FI [|Mc|| Lv || Ts || Og

*|1 58 || 59 || 60161 |62 63| 64(|65]|66| 67]|68( 69| 70 || 71

Ce || Pr |[Nd|[|Pm||Sm|| Eu||Gd || Tb || Dy [|Ho || Er ||Tm || Yb || Lu

1901191 1[92 (193 (|94 (| 95| 96|97 || 98 || 99 [|100({101({102]|[103

Th || Pa|[{ U ||Np||Pu|[Am||Cm|| Bk || Cf || Es [| Fm ||Md || No || Lr

[ THE SECRET OF COLUMNS AND ROWS

2 Answer the questions:

(a)

(b)

How many chemical elements are there in the table above?
118 elements

What is the name of the first chemical element in the table?
hydrogen

REMEMBER

The number above each element is the atomic number. It is the number of
protons in every atom of the element. The atomic number is also called the
proton number. Its symbol is Z.

What is the atomic number of calcium?

20

How many protons does an atom of nitrogen have?

7

How many electrons does an atom of hydrogen have?

1 (In a neutral atom, the number of electrons is the same as the number of protons.)
Which element has more protons in an atom: magnesium or sulphur?

sulphur

What is the symbol of the element with the highest atomic number in the table?
Og

How many columns and how many rows does the periodic table have?
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18 columns, 7 rows

REMEMBER

The elements in the table form groups and periods. The groups are columns.
The periods are rows.

.

(i) How many elements does Period 1 have?
2 elements

(j) Is the atomic number in each period increasing or decreasing?
Increasing

(k) What is the name of the element in Group 14, Period 27

carbon

REMEMBER

Elements in each group have similar chemical properties (characteristics).
For example, the elements in Group 17 are called ’halogens’ and the elements
in Group 18 ’noble gases’.

g " -

: : ; sl S5, M i
GLOWING NEON LIGHTS (Neon is PARTY BALLOONS FILLED
a noble gas.) WITH HELIUM (noble gas)

r

DID YOU KNOW THAT ...

94 chemical elements are natural and 24 synthetic (made, for example, in a
nuclear reactor)? The atomic numbers of the synthetic elements are 95 — 118
in the periodic table.

(1) Is moscovium (see the picture below) a natural or synthetic element?

LT

Mc

Moscovium

synthetic element

164




DID YOU KNOW THAT ...

5 CHEMICAL ELEMENTS QUIZ

Choose the correct option. Score yourself one point for every correct answer.

1 Which is the most common element in the universe?

(a) aluminium
(b) hydrogen
(¢) zinc
2 Which is the most common element in Earth’s atmosphere?
(a) neon
(b) oxygen
(c) nitrogen
3 Which 6 elements make up 99% of the human body?
(a) ozygen, carbon, hydrogen, nitrogen, calcium and phosphorus

)
(b) oxygen, carbon, hydrogen, nitrogen, calcium and moscovium
)

(¢) radium, carbon, hydrogen, nitrogen, magnesium and iron
4 Which element is the most expensive?

(a) lutetium (Lu)
(b) nickel (Ni)
(c) lead (Pb)

5 Which element is the most conductive?

(a) iron (Fe)
(b) gold (Au)
(c) silver (Ag)

6 Which element is radioactive?

(a) polonium (Po)
(b) copper (Cu)
(c) silicon (Si)
7 Diamond and graphite are 2 different forms of the same element. Which one?

(a) platinum
(b) helium

(¢) carbon
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8 In the dark, uranium, a radioactive element, glows
(a) pink
(b) green
(c) orange

9 Helium balloons float because helium is

(a) heavier than air

(b) lighter than air
10 Which chemical element is found in toothpaste?

(a) arsenic (As)
(b) fluorine (F)
(¢) mercury (Hg)

10 points Congratulations! You are a born chemist. ©©

1 — 9 points Good. You know something about chemical elements. Another positive thing
is that there is still something new to be learnt! @
0 points Oh dear! Do the quiz again! ®
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12. Slovnik
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1 Vitamins

Anglicko-cesky slovnik

pracovni list

reSeni

English Czech

anemia chudokrevnost

compound sloucenina

condense kondenzovat (se) / vysrazet se (v kapalinu)
deficiency nedostatek

dissolve rozpustit (se)

enzyme enzym

fat-soluble
homogeneous mixture
chemical element
chemical process
chemical reaction
illness

iron

liquid
malnutrition
metabolism
metal

molecule

night blindness
nucleus

pale

pellagra

recycle

rickets

scurvy

solidify

source

steel

substance
temperature
unit
water-soluble

Cesko-anglicky slovnik

rozpustny v tucich
homogenni smés
chemicky prvek
chemicky proces
chemicka reakce
nemoc

zelezo

tekutina / kapalina
podvyziva
metabolismus

kov

molekula
Seroslepost

jadro

bledy
malomocenstvi
recyklovat

ktivice

kurdéje
(z)tuhnout

zdroj

ocel

latka

teplota

jednotka
rozpustny ve vodé

Cesky Anglicky
bledy pale
enzym enzyme

homogenni smés
chemicka reakce
chemicky proces
chemicky prvek
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chemical reaction
chemical process
chemical element



chudokrevnost
jadro
jednotka

kondenzovat (se), vysrazet (se)

kov

kiivice

kurdéjé

latka
malomocenstvi
metabolismus
molekula
nedostatek

nemoc

ocel

podvyziva
recyklovat
rozpustit
rozpustny v tucich
rozpustny ve vodé
sloucenina
Seroslepost
tekutina / kapalina
teplota

zdroj

(z)tuhnout

zelezo
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anemia
nucleus

unit
condense
metal

rickets
SCurvy
substance
pellagra
metabolism
molecule
deficiency
illness

steel
malnutrition
recycle
dissolve
fat-soluble
water-soluble
compound
night blindness
liquid
temperature
source
solidify

iron



2 The chemistry of energy drinks

Anglicko-cesky slovnik

pracovni list

reSeni

English Czech
adenosine nukleové béaze
amino acid aminokyselina
amount mnozstvi
element prvek

gas plyn

harmful skodlivy
chemical formula chemicky vzorec
mass hmotnost

metal kov

muscle cells
nutrional value

svalové bunky
nutricni hodnota

overdose predavkovat (se)
plasma plazma

ratio pomeér

rays paprsky
receptor receptor
subdivided rozdéleno / rozclenéno
substance latka

volume objem
Cesko-anglicky slovnik

Cesky Anglicky
nukleova baze adenosine
aminokyselina amino acid
mnozstvi amount

prvek element

plyn gas

skodlivy harmful
chemicky vzorec chemical formula
hmotnost mass / weight
kov metal

svalové bunky
nutri¢ni hodnota
predavkovat (se)
plazma

pomeér

paprsky

receptor

rozdéleno / rozclenéno
latka

objem

muscle cells
nutrional value
overdose
plasma

ratio

rays

receptor
subdivided
substance
volume



3 Water

Anglicko-cesky slovnik

pracovni list

reSeni

English Czech

adhesion prilnavost

altitude nadmorskd vyska
cohesion soudrznost

compound sloucenina

conductor of electricity vodic elektrického proudu
dense husty

freezing point bod mrazu

fresh water
gaseous state
hydrogen atoms
liquid state
pH value
polarity

salt water
solid state
boiling point
surface tension
water vapour

Cesko-anglicky slovnik

sladka voda
plynné skupenstvi
atomy vodiku
kapalné skupenstvi
hodnota pH
polarita
sland/motska voda
pevné skupenstvi
bod varu
povrchové napéti
vodni para

Cesky Anglicky

atomy vodiku hydrogen atoms
bod mrazu freezing point
bod varu boiling point
gaseous state plynné skupenstvi
hodnota pH pH value

husty dense

kapalné skupenstvi liquid state
nadmotska vyska altitude

povrch surface
povrchové napéti surface tension
prilnavost adhesion

sladka voda fresh water
sland/motska voda salt water
sloucenina compound

solid state pevné skupenstvi
soudrznost cohesion

vodni para
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4 Carbohydrates

Anglicko-cesky slovnik

pracovni list

reSeni

English Czech

avoid vyhnout se
bloodstream krevni obéh
carbohydrates sacharidy (zast. uhlovodany)
cellulose bunicina, celuléza
consists skladat se
convert konvertovat

differ lisit se

digest (s)travit
disaccharides disacharidy
enzymes enzymy

fats tuky

fructose fruktoza

glucose glukdza

glycogen glykogen
hydrogen vodik

chemical formula chemicky vzorec
inhibit tlumit

maltose maltoza

nutrients Ziviny, nutrienty
oxygen kyslik
preservation uchovéani / konzervovéani (napf. potravin)
proteins proteiny

ratio pomér

receptor receptor

starch skrob

sugar cane cukrova titina

Cesko-anglicky slovnik

Cesky Anglicky
disacharidy disaccharides
enzymy enzymes
fruktoza fructose
glukéza glucose
glykogen glycogen
lisit se differ
premeénit se convert
sacharidy carbohydrates
skladat se consist

tuky fats

vyhnout se avoid
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5 Acids and bases

Anglicko-cesky slovnik

pracovni list

reSeni

English Czech

acids kyseliny

acidity kyselost

alkaline zasadity

distilled destilovany

element prvek

fluid tekutina

hydroxide hydroxid

chemical formula chemicky vzorec

measure mira / (z)mérit

neutral substance neutralni latka

nitrogen dusik

saliva sliny

substance latka

value hodnota
Cesko-anglicky slovnik

Cesky Anglicky

destilovany distilled

dusik nitrogen

hodnota value

hydroxid hydroxide

chemicky vzorec chemical formula

kyseliny acids

kyselost acidity

mira / (z)mérit measure

neutralni latka neutral substance

prvek element

sliny saliva

substance latka

tekutina fluid

zasadity alkaline



6 The periodic table of elements

Anglicko-cesky slovnik

pracovni list

reSeni

English

Czech

atomic number
chemical elements
chemical properties
nuclear reactor
periodic table
proton number

Cesko-anglicky slovnik

atomové ¢islo
chemické prvky
chemické vlastnosti
nuklearni reaktor
periodicka tabulka
protonové ¢islo

Cesky

Anglicky

atomové cislo
chemické prvky
chemické vlastnosti
nuklearni reaktor
periodicka tabulka
protonové ¢islo
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13.

Pouzité materidly

Pokud neni uvedeno jinak, jsou pouzité objekty vlastni origindlni tvorbou autor;. Material je
urcen pro bezplatné pouzivani pro potieby vyuky a vzdélavani na vSech typech skol a skolskych
zarizenich. Jakékoliv dalsi vyuziti podléhd autorskému zakonu. Veskera dila autoru 1ze bezplatné
déle pouzivat a §itit pii uvedeni autorova jména.

V pracovnim listu €. 1 a v feSeni ¢. 1 byly pouzity obrazky z nasledujicich zdroju:

https://pixabay.com/cs/photos/chu’C5%A5-avacado-avo-avok’,C3%,Aldo-kalori%C3%
AD-1238257/

https://pixabay.com/cs/vectors/vy/%C4%8Derp%C3%A1n%C3%AD-unaveny,C3%,BD-smutn
%C3%BD-stickman-151822/

https://pixabay.com/cs/photos/sma’C5%BEen’,C3%,BD-vaje’C4%8Dn’C3%BD-%C5%BElo
utek-protein-3624925/

https://pixabay.com/cs/illustrations/pes-zlat}C3/BD-retriever-pet-ilustrace
-754611/

https://pixabay.com/cs/illustrations/sun-vektor-ilustrace-free-obrC3%Alzek
-1837376/

https://pixabay.com/cs/vectors/},C5/BEelva-zelen’C3%Al-plazi-%C5%BEelvy-tvr
d’%C3%A9-47047/

https://pixabay.com/cs/illustrations/j%C3%ADdlo-potraviny-j%C3%ADst-1lahodnl
C3%BD-4081261/

https://pixabay.com/cs/photos/v1al,C5%A1sk%C3%A9-0%C5%99echy-sko%C5%99%C3%A1p
kov%C3%A9-ovoce-2312506/

V pracovnim listu €. 2 a v feSeni ¢. 2 byly pouzity obrazky z nasledujicich zdroju:

https://commons.wikimedia.org/wiki/File:Caffeine_structure.svg

https://pixabay.com/cs/photos/soda-m},C5%AF}C5%BEe-c’C3%ADn-drink-hlin%C3%AD
k-kov-466542/

https://pixabay.com/cs/vectors/ko’%C4%8Dka-spac’C3%AD-roztomil’,C3%,BD-ko%C4%
8D1i%C47%8Dka-30775/

https://pixabay.com/cs/vectors/k%C3%A1vov),C3%Al-zrna-k’C3%Alva-kav),C3%Alrna
-aromatickyC3%BD-150072/
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https://pixabay.com/cs/photos/chu%C5%A5-avacado-avo-avok%C3%A1do-kalori%C3%AD-1238257/
https://pixabay.com/cs/photos/chu%C5%A5-avacado-avo-avok%C3%A1do-kalori%C3%AD-1238257/
https://pixabay.com/cs/vectors/vy%C4%8Derp%C3%A1n%C3%AD-unaven%C3%BD-smutn%C3%BD-stickman-151822/
https://pixabay.com/cs/vectors/vy%C4%8Derp%C3%A1n%C3%AD-unaven%C3%BD-smutn%C3%BD-stickman-151822/
https://pixabay.com/cs/photos/sma%C5%BEen%C3%BD-vaje%C4%8Dn%C3%BD-%C5%BEloutek-protein-3624925/
https://pixabay.com/cs/photos/sma%C5%BEen%C3%BD-vaje%C4%8Dn%C3%BD-%C5%BEloutek-protein-3624925/
https://pixabay.com/cs/illustrations/pes-zlat%C3%BD-retriever-pet-ilustrace-754611/
https://pixabay.com/cs/illustrations/pes-zlat%C3%BD-retriever-pet-ilustrace-754611/
https://pixabay.com/cs/illustrations/sun-vektor-ilustrace-free-obr%C3%A1zek-1837376/
https://pixabay.com/cs/illustrations/sun-vektor-ilustrace-free-obr%C3%A1zek-1837376/
https://pixabay.com/cs/vectors/%C5%BEelva-zelen%C3%A1-plazi-%C5%BEelvy-tvrd%C3%A9-47047/ 
https://pixabay.com/cs/vectors/%C5%BEelva-zelen%C3%A1-plazi-%C5%BEelvy-tvrd%C3%A9-47047/ 
https://pixabay.com/cs/illustrations/j%C3%ADdlo-potraviny-j%C3%ADst-lahodn%C3%BD-4081261/
https://pixabay.com/cs/illustrations/j%C3%ADdlo-potraviny-j%C3%ADst-lahodn%C3%BD-4081261/
https://pixabay.com/cs/photos/vla%C5%A1sk%C3%A9-o%C5%99echy-sko%C5%99%C3%A1pkov%C3%A9-ovoce-2312506/
https://pixabay.com/cs/photos/vla%C5%A1sk%C3%A9-o%C5%99echy-sko%C5%99%C3%A1pkov%C3%A9-ovoce-2312506/
https://commons.wikimedia.org/wiki/File:Caffeine_structure.svg
https://pixabay.com/cs/photos/soda-m%C5%AF%C5%BEe-c%C3%ADn-drink-hlin%C3%ADk-kov-466542/ 
https://pixabay.com/cs/photos/soda-m%C5%AF%C5%BEe-c%C3%ADn-drink-hlin%C3%ADk-kov-466542/ 
https://pixabay.com/cs/vectors/ko%C4%8Dka-spac%C3%AD-roztomil%C3%BD-ko%C4%8Di%C4%8Dka-30775/ 
https://pixabay.com/cs/vectors/ko%C4%8Dka-spac%C3%AD-roztomil%C3%BD-ko%C4%8Di%C4%8Dka-30775/ 
https://pixabay.com/cs/vectors/k%C3%A1vov%C3%A1-zrna-k%C3%A1va-kav%C3%A1rna-aromatick%C3%BD-150072/ 
https://pixabay.com/cs/vectors/k%C3%A1vov%C3%A1-zrna-k%C3%A1va-kav%C3%A1rna-aromatick%C3%BD-150072/ 

e https://commons.wikimedia.org/wiki/File:Monster_Energy_drink_supplement_fa
cts.jpg

e https://pixabay.com/cs/vectors/houby-agaricinov’,C3%A1-£f1y-%C4%8Derven’,C3%A1-576463,
e https://commons.wikimedia.org/wiki/File:Insam_(ginseng) .jpg

e https://commons.wikimedia.org/wiki/File:Paullinia_cupana_-_K/C3}%B6hler%E2)
80%93s_Medizinal-Pflanzen-234. jpg

e https://pixabay.com/cs/vectors/mozek-anatomie-fyziologie-1idsk%C3%A9-153550/

e https://commons.wikimedia.org/wiki/File:Ilex_paraguariensis_-_K/C3/B6hler
E27%80%93s_Medizinal-Pflanzen-074. jpg

V pracovnim listu €. 3 a v feSeni ¢. 3 byly pouzity obrazky z nésledujicich zdroju:

e https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C4%9B
da-2389151/

e https://pixabay.com/cs/vectors/ko’%C4%8Dka-chytr)C3%BD-zvC3%ADC5%99e-farma
-oran/C5%BEov%C3%A1-148436/

e https://pixabay.com/cs/photos/kap’C3%A1n}C3%AD-tr,C3%A1va-de’,C5%A1%C5%A50vY,
C3%A1-kapka-n%C3%A1lada-1331703/

e https://pixabay.com/cs/photos/zem}C4%9B-sucho-pozemn’C3%AD-dehydratovan}C3%
A9-3355931/

e https://commons.wikimedia.org/wiki/File:3D_model_hydrogen_bonds_in_water.s
vg

e https://pixabay.com/cs/photos/ledovec-voda-mo’C5%99e-zrcadlen’C3%AD-471549/
e https://pixabay.com/cs/photos/kostky-ledu-ledu-studen’C3},BD-zmrazeny,C3%A9-3506782/
e https://pixabay.com/cs/photos/plC5%99%C3%ADrody-vody-brusla’%C5%99ky-3339980/

e https://pixabay.com/cs/illustrations/k1%C3%AD}%C4%8D-zavC5%99%C3%ADt-v-bl
C3%ADzkosti-z%C3%A1lmek-214449/

e https://pixabay.com/cs/vectors/ropa-olivov/C3%BD-o0lej-%C5%99¢ek-italsk’,C3%A1-159855

e https://pixabay.com/cs/illustrations/kv/%C3%ADz-ot%C3%Alzka-hra-zkou%C5%A1k
a-odpov7%C47%9BY,C47%,8F-2004350/

e https://pixabay.com/cs/vectors/pokles-voda-d%C3%A9%C5%A1%C5%A5-slza-%C5%Ale
stic%C3%ADp’%C3%A1-147190/

e https://pixabay.com/cs/photos/d%C3%A9%C5%A1%C5%A5-kapky-de’,C5%4A1tiv)C3%A1-m
okr%C3%BD-kapi’%C4%8Dky-455120/

e https://pixabay.com/cs/illustrations/strach-ob}%C3%A1v)C3%A1m-sed’C3%ADc%C3%
AD-hr’,C5%AFza-pasti-1940184/

e https://pixabay.com/cs/vectors/sn’C4%,9Bhov}C3%A1-v10%C4%8Dka-krystal-symet
rie-153108/
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https://commons.wikimedia.org/wiki/File:Monster_Energy_drink_supplement_facts.jpg
https://commons.wikimedia.org/wiki/File:Monster_Energy_drink_supplement_facts.jpg
https://pixabay.com/cs/vectors/houby-agaricinov%C3%A1-fly-%C4%8Derven%C3%A1-576463/
https://commons.wikimedia.org/wiki/File:Insam_(ginseng).jpg
https://commons.wikimedia.org/wiki/File:Paullinia_cupana_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-234.jpg
https://commons.wikimedia.org/wiki/File:Paullinia_cupana_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-234.jpg
https://pixabay.com/cs/vectors/mozek-anatomie-fyziologie-lidsk%C3%A9-153550/ 
https://commons.wikimedia.org/wiki/File:Ilex_paraguariensis_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-074.jpg
https://commons.wikimedia.org/wiki/File:Ilex_paraguariensis_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-074.jpg
https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C4%9Bda-2389151/
https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C4%9Bda-2389151/
https://pixabay.com/cs/vectors/ko%C4%8Dka-chytr%C3%BD-zv%C3%AD%C5%99e-farma-oran%C5%BEov%C3%A1-148436/
https://pixabay.com/cs/vectors/ko%C4%8Dka-chytr%C3%BD-zv%C3%AD%C5%99e-farma-oran%C5%BEov%C3%A1-148436/
https://pixabay.com/cs/photos/kap%C3%A1n%C3%AD-tr%C3%A1va-de%C5%A1%C5%A5ov%C3%A1-kapka-n%C3%A1lada-1331703/
https://pixabay.com/cs/photos/kap%C3%A1n%C3%AD-tr%C3%A1va-de%C5%A1%C5%A5ov%C3%A1-kapka-n%C3%A1lada-1331703/
https://pixabay.com/cs/photos/zem%C4%9B-sucho-pozemn%C3%AD-dehydratovan%C3%A9-3355931/
https://pixabay.com/cs/photos/zem%C4%9B-sucho-pozemn%C3%AD-dehydratovan%C3%A9-3355931/
https://commons.wikimedia.org/wiki/File:3D_model_hydrogen_bonds_in_water.svg
https://commons.wikimedia.org/wiki/File:3D_model_hydrogen_bonds_in_water.svg
https://pixabay.com/cs/photos/ledovec-voda-mo%C5%99e-zrcadlen%C3%AD-471549/ 
https://pixabay.com/cs/photos/kostky-ledu-ledu-studen%C3%BD-zmrazen%C3%A9-3506782/
https://pixabay.com/cs/photos/p%C5%99%C3%ADrody-vody-brusla%C5%99ky-3339980/
https://pixabay.com/cs/illustrations/kl%C3%AD%C4%8D-zav%C5%99%C3%ADt-v-bl%C3%ADzkosti-z%C3%A1mek-214449/ 
https://pixabay.com/cs/illustrations/kl%C3%AD%C4%8D-zav%C5%99%C3%ADt-v-bl%C3%ADzkosti-z%C3%A1mek-214449/ 
https://pixabay.com/cs/vectors/ropa-olivov%C3%BD-olej-%C5%99ek-italsk%C3%A1-159855
https://pixabay.com/cs/illustrations/kv%C3%ADz-ot%C3%A1zka-hra-zkou%C5%A1ka-odpov%C4%9B%C4%8F-2004350/
https://pixabay.com/cs/illustrations/kv%C3%ADz-ot%C3%A1zka-hra-zkou%C5%A1ka-odpov%C4%9B%C4%8F-2004350/
https://pixabay.com/cs/vectors/pokles-voda-d%C3%A9%C5%A1%C5%A5-slza-%C5%A1estic%C3%ADp%C3%A1-147190/ 
https://pixabay.com/cs/vectors/pokles-voda-d%C3%A9%C5%A1%C5%A5-slza-%C5%A1estic%C3%ADp%C3%A1-147190/ 
https://pixabay.com/cs/photos/d%C3%A9%C5%A1%C5%A5-kapky-de%C5%A1tiv%C3%A1-mokr%C3%BD-kapi%C4%8Dky-455120/
https://pixabay.com/cs/photos/d%C3%A9%C5%A1%C5%A5-kapky-de%C5%A1tiv%C3%A1-mokr%C3%BD-kapi%C4%8Dky-455120/
https://pixabay.com/cs/illustrations/strach-ob%C3%A1v%C3%A1m-sed%C3%ADc%C3%AD-hr%C5%AFza-pasti-1940184/ 
https://pixabay.com/cs/illustrations/strach-ob%C3%A1v%C3%A1m-sed%C3%ADc%C3%AD-hr%C5%AFza-pasti-1940184/ 
https://pixabay.com/cs/vectors/sn%C4%9Bhov%C3%A1-vlo%C4%8Dka-krystal-symetrie-153108/
https://pixabay.com/cs/vectors/sn%C4%9Bhov%C3%A1-vlo%C4%8Dka-krystal-symetrie-153108/

https://pixabay.com/cs/photos/hrnec-kou’,C5%99%C3%ADc%C3%AD-hork}C3%A9-val,C5%
99en%C3%AD-kuchyn?,C4%9B-820012/

https://pixabay.com/cs/vectors/zem/C4%9Bkoule-sv},C4%,9Bt-mapa-zem/C4%9B-32299/

https://pixabay.com/cs/photos/um/C4%9Bn%C3%AD-akvarely-umy,C4%9Bn’C3%AD-a-%
C5%99%emesla-1851483/

https://pixabay.com/cs/illustrations/voda-3d-chemie-organick’C3%A9-molekul
v-2876275/

https://pixabay.com/cs/photos/kapky-vody-voda-kapalina-%C4%8Derstv)C3%A9-578897/

V pracovnim listu €. 4 a v feSeni ¢. 4 byly pouzity obrazky z nésledujicich zdroju:

https://pixabay.com/cs/photos/je%C4%8Dmen-getreideanbau-2117454/

https://pixabay.com/cs/illustrations/sb%C3%ADrka-design-dopln’%C4%9Bk-doodl
e-v/C3%BDkres-3685574/

https://pixabay.com/cs/photos/m},C3%Alslo-dobr}%C3%BD-m%C3%A1slo-tuk-v%C3%BD
%C5%BEiva-3411126/

https://pixabay.com/cs/illustrations/teplo-pocen’C3%AD-1%C3%A9to-hork’%C3%A9-s
un-4270426/

https://pixabay.com/cs/vectors/%C5%BE%C3%A1ba-tv)C3%A1%C5%99e-d%C4%9Bv,CA%
8De-stuha-1luk-1174076/

https://pixabay.com/cs/vectors/nesouhlas’,C3%AD-%C5%A1patn’%C3%BD-dol,C5%AF-m
%C3%ADra-149251/

https://pixabay.com/cs/vectors/j%C3%Altra-1%C3%A9%a’C5%99stvC3%AD-varhany
-anatomie-148108/

https://pixabay.com/cs/photos/kostkov),C3%BD-cukr-cukr-kostky-b%C3%AD1%C3%A1-549096,

https://pixabay.com/cs/photos/vodnyC3%AD-sklo-voda-miner’C3%A11n%C3%AD-vod
a-2686973/

https://pixabay.com/cs/photos/olivov)C3%BD-o0lej-z%C3%A1livka-va’%C5%99en?C3%
AD-o0livov’C37BD-968657/

https://pixabay.com/cs/photos/palalC4%8Dinka-crepes-j%C3%ADst-potraviny-640869/
https://pixabay.com/cs/photos/%C5%Alpagety-t%C4%9Bstoviny-nudle-j%C3%ADst-781795/

https://pixabay.com/cs/vectors/vesel),C3%BD-obli%C4%8Dej-emotikon-%C5%A1%C5%
Abastn}C3%BD-1635449/

https://pixabay.com/cs/photos/s%C3%B3jov’C3%A9-m1%,C3%A9%0-s0jovC3%A9-s%C3Y
B3ja-organick’,C3/%A9-2263942/

https://pixabay.com/cs/photos/jahody-ovoce-sez}C3%B3na-stravov’,C3%A1n%C3%AD
-3359755/

https://pixabay.com/cs/illustrations/dopln%C4%9Bk-doodle-kreslen’,C3%,BD-fil
m-ta%C5%BEen}C3%,A9-3505459/

https://pixabay.com/cs/photos/termit-kopec-mravenci-krajiny-695209/
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https://pixabay.com/cs/photos/hrnec-kou%C5%99%C3%ADc%C3%AD-hork%C3%A9-va%C5%99en%C3%AD-kuchyn%C4%9B-820012/
https://pixabay.com/cs/photos/hrnec-kou%C5%99%C3%ADc%C3%AD-hork%C3%A9-va%C5%99en%C3%AD-kuchyn%C4%9B-820012/
https://pixabay.com/cs/vectors/zem%C4%9Bkoule-sv%C4%9Bt-mapa-zem%C4%9B-32299/ 
https://pixabay.com/cs/photos/um%C4%9Bn%C3%AD-akvarely-um%C4%9Bn%C3%AD-a-%C5%99emesla-1851483/
https://pixabay.com/cs/photos/um%C4%9Bn%C3%AD-akvarely-um%C4%9Bn%C3%AD-a-%C5%99emesla-1851483/
https://pixabay.com/cs/illustrations/voda-3d-chemie-organick%C3%A9-molekuly-2876275/
https://pixabay.com/cs/illustrations/voda-3d-chemie-organick%C3%A9-molekuly-2876275/
https://pixabay.com/cs/photos/kapky-vody-voda-kapalina-%C4%8Derstv%C3%A9-578897/
https://pixabay.com/cs/photos/je%C4%8Dmen-getreideanbau-2117454/
https://pixabay.com/cs/illustrations/sb%C3%ADrka-design-dopln%C4%9Bk-doodle-v%C3%BDkres-3685574/
https://pixabay.com/cs/illustrations/sb%C3%ADrka-design-dopln%C4%9Bk-doodle-v%C3%BDkres-3685574/
https://pixabay.com/cs/photos/m%C3%A1slo-dobr%C3%BD-m%C3%A1slo-tuk-v%C3%BD%C5%BEiva-3411126/
https://pixabay.com/cs/photos/m%C3%A1slo-dobr%C3%BD-m%C3%A1slo-tuk-v%C3%BD%C5%BEiva-3411126/
https://pixabay.com/cs/illustrations/teplo-pocen%C3%AD-l%C3%A9to-hork%C3%A9-sun-4270426/
https://pixabay.com/cs/illustrations/teplo-pocen%C3%AD-l%C3%A9to-hork%C3%A9-sun-4270426/
https://pixabay.com/cs/vectors/%C5%BE%C3%A1ba-tv%C3%A1%C5%99e-d%C4%9Bv%C4%8De-stuha-luk-1174076/ 
https://pixabay.com/cs/vectors/%C5%BE%C3%A1ba-tv%C3%A1%C5%99e-d%C4%9Bv%C4%8De-stuha-luk-1174076/ 
https://pixabay.com/cs/vectors/nesouhlas%C3%AD-%C5%A1patn%C3%BD-dol%C5%AF-m%C3%ADra-149251/ 
https://pixabay.com/cs/vectors/nesouhlas%C3%AD-%C5%A1patn%C3%BD-dol%C5%AF-m%C3%ADra-149251/ 
https://pixabay.com/cs/vectors/j%C3%A1tra-l%C3%A9ka%C5%99stv%C3%AD-varhany-anatomie-148108/
https://pixabay.com/cs/vectors/j%C3%A1tra-l%C3%A9ka%C5%99stv%C3%AD-varhany-anatomie-148108/
https://pixabay.com/cs/photos/kostkov%C3%BD-cukr-cukr-kostky-b%C3%ADl%C3%A1-549096/
https://pixabay.com/cs/photos/vodn%C3%AD-sklo-voda-miner%C3%A1ln%C3%AD-voda-2686973/
https://pixabay.com/cs/photos/vodn%C3%AD-sklo-voda-miner%C3%A1ln%C3%AD-voda-2686973/
https://pixabay.com/cs/photos/olivov%C3%BD-olej-z%C3%A1livka-va%C5%99en%C3%AD-olivov%C3%BD-968657/ 
https://pixabay.com/cs/photos/olivov%C3%BD-olej-z%C3%A1livka-va%C5%99en%C3%AD-olivov%C3%BD-968657/ 
https://pixabay.com/cs/photos/pala%C4%8Dinka-crepes-j%C3%ADst-potraviny-640869/
https://pixabay.com/cs/photos/%C5%A1pagety-t%C4%9Bstoviny-nudle-j%C3%ADst-781795/
https://pixabay.com/cs/vectors/vesel%C3%BD-obli%C4%8Dej-emotikon-%C5%A1%C5%A5astn%C3%BD-1635449/
https://pixabay.com/cs/vectors/vesel%C3%BD-obli%C4%8Dej-emotikon-%C5%A1%C5%A5astn%C3%BD-1635449/
https://pixabay.com/cs/photos/s%C3%B3jov%C3%A9-ml%C3%A9ko-sojov%C3%A9-s%C3%B3ja-organick%C3%A9-2263942/
https://pixabay.com/cs/photos/s%C3%B3jov%C3%A9-ml%C3%A9ko-sojov%C3%A9-s%C3%B3ja-organick%C3%A9-2263942/
https://pixabay.com/cs/photos/jahody-ovoce-sez%C3%B3na-stravov%C3%A1n%C3%AD-3359755/
https://pixabay.com/cs/photos/jahody-ovoce-sez%C3%B3na-stravov%C3%A1n%C3%AD-3359755/
https://pixabay.com/cs/illustrations/dopln%C4%9Bk-doodle-kreslen%C3%BD-film-ta%C5%BEen%C3%A9-3505459/
https://pixabay.com/cs/illustrations/dopln%C4%9Bk-doodle-kreslen%C3%BD-film-ta%C5%BEen%C3%A9-3505459/
https://pixabay.com/cs/photos/termit-kopec-mravenci-krajiny-695209/

V pracovnim listu €. 5 a v feSeni ¢. 5 byly pouzity obrazky z nasledujicich zdroju:

e https://pixabay.com/cs/photos/jedl%C3%A1-soda-box-b%C3%AD1%C3%A1-pr%C3%A1Y,
C5%Alek-s0d’C3%ADk-768950/

e https://pixabay.com/cs/photos/v/%C4%8Dela-hmyz-slune’C4%8Dnice-%C5%BElut’%C3%
A1-17%C3%A9t0-1948684/

e https://pixabay.com/cs/vectors/bleach-prac%C3%AD-prost’%C5%99edek-priC3%A1d
elny-147520/

e https://en.wikipedia.org/wiki/Corrosive_substance#/media/File:GHS-pictogram
—acid.svg

e https://pixabay.com/cs/photos/%C4%8Di%C5%A1t%C4%9BnY%C3%AD-2za)C5%99%C3%ADze
n%C3%AD-rozpra/C5%AlovacC3%AD-932936/

e https://pixabay.com/cs/vectors/d%C5%99ez-mozk’C5%AF-dom’%C3%A1lcnost-156983/

e https://pixabay.com/cs/vectors/slon-zv/%C3%ADYC5%99e-d%C5%BEungle-savannah-1598359/
e https://pixabay.com/cs/vectors/mouchy-moucha-dom}%C3%A1c%C3%AD-fly-hmyz-155460/

e https://pixabay.com/cs/vectors/angre),C5%A1t-bobule-ovoce-grossularia-156445/

e https://pixabay.com/cs/illustrations/citron-ovoce-%C5%BElut%C3%Al-citrus-v
itam},C3%ADn-756390/

e https://pixabay.com/cs/vectors/pomeranyC4/,8De-bahia-orange-336016/
e https://pixabay.com/cs/vectors/j%C3%B3ga-'C5/BEena-fitness-barevn’C3%A9-2756796/

e https://pixabay.com/cs/vectors/pir%C3%Alt-klobouk-v}C3%AD%C4%8Dko-smrt-var
ov%C3%A1n}C3%AD-311819/

e https://pixabay.com/cs/vectors/ryb%C3%ADz-klikva-7C478Derven’C3%BD-ryb’C3%
ADz-151391/

e https://pixabay.com/cs/photos/rebarbory-%E2%80%8B%E2%80%8Bko1%C3%A1%C4%8D-p
e%C4%8Divo-sladky,C3%BD-1350979/

e https://pixabay.com/cs/vectors/s}C5%AF1-solni},C4%8Dka-saltshaker-ko%C5%99e
n%C3%AD-148565/

e https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C47%9B
da-2389151

e https://pixabay.com/cs/illustrations/zubn’C3%AD-pasta-zubnyC3%AD-p%C3%A9%C4%
8De-hygiena-2030727/

e https://pixabay.com/cs/vectors/trophy-ocen’C4%9Bn%C3%AD-v7C3%ADt%C4%9BzY,C5Y
AF-sout?,C4%9B%C5%BE-prvn’%C3%AD-1300039/
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https://pixabay.com/cs/photos/jedl%C3%A1-soda-box-b%C3%ADl%C3%A1-pr%C3%A1%C5%A1ek-sod%C3%ADk-768950/
https://pixabay.com/cs/photos/jedl%C3%A1-soda-box-b%C3%ADl%C3%A1-pr%C3%A1%C5%A1ek-sod%C3%ADk-768950/
https://pixabay.com/cs/photos/v%C4%8Dela-hmyz-slune%C4%8Dnice-%C5%BElut%C3%A1-l%C3%A9to-1948684/
https://pixabay.com/cs/photos/v%C4%8Dela-hmyz-slune%C4%8Dnice-%C5%BElut%C3%A1-l%C3%A9to-1948684/
https://pixabay.com/cs/vectors/bleach-prac%C3%AD-prost%C5%99edek-pr%C3%A1delny-147520/
https://pixabay.com/cs/vectors/bleach-prac%C3%AD-prost%C5%99edek-pr%C3%A1delny-147520/
https://en.wikipedia.org/wiki/Corrosive_substance#/media/File:GHS-pictogram-acid.svg
https://en.wikipedia.org/wiki/Corrosive_substance#/media/File:GHS-pictogram-acid.svg
https://pixabay.com/cs/photos/%C4%8Di%C5%A1t%C4%9Bn%C3%AD-za%C5%99%C3%ADzen%C3%AD-rozpra%C5%A1ovac%C3%AD-932936/ 
https://pixabay.com/cs/photos/%C4%8Di%C5%A1t%C4%9Bn%C3%AD-za%C5%99%C3%ADzen%C3%AD-rozpra%C5%A1ovac%C3%AD-932936/ 
https://pixabay.com/cs/vectors/d%C5%99ez-mozk%C5%AF-dom%C3%A1cnost-156983/
https://pixabay.com/cs/vectors/slon-zv%C3%AD%C5%99e-d%C5%BEungle-savannah-1598359/
https://pixabay.com/cs/vectors/mouchy-moucha-dom%C3%A1c%C3%AD-fly-hmyz-155460/
https://pixabay.com/cs/vectors/angre%C5%A1t-bobule-ovoce-grossularia-156445/
https://pixabay.com/cs/illustrations/citron-ovoce-%C5%BElut%C3%A1-citrus-vitam%C3%ADn-756390/
https://pixabay.com/cs/illustrations/citron-ovoce-%C5%BElut%C3%A1-citrus-vitam%C3%ADn-756390/
https://pixabay.com/cs/vectors/pomeran%C4%8De-bahia-orange-336016/
https://pixabay.com/cs/vectors/j%C3%B3ga-%C5%BEena-fitness-barevn%C3%A9-2756796/ 
https://pixabay.com/cs/vectors/pir%C3%A1t-klobouk-v%C3%AD%C4%8Dko-smrt-varov%C3%A1n%C3%AD-311819/ 
https://pixabay.com/cs/vectors/pir%C3%A1t-klobouk-v%C3%AD%C4%8Dko-smrt-varov%C3%A1n%C3%AD-311819/ 
https://pixabay.com/cs/vectors/ryb%C3%ADz-klikva-%C4%8Derven%C3%BD-ryb%C3%ADz-151391/
https://pixabay.com/cs/vectors/ryb%C3%ADz-klikva-%C4%8Derven%C3%BD-ryb%C3%ADz-151391/
https://pixabay.com/cs/photos/rebarbory-%E2%80%8B%E2%80%8Bkol%C3%A1%C4%8D-pe%C4%8Divo-sladk%C3%BD-1350979/
https://pixabay.com/cs/photos/rebarbory-%E2%80%8B%E2%80%8Bkol%C3%A1%C4%8D-pe%C4%8Divo-sladk%C3%BD-1350979/
https://pixabay.com/cs/vectors/s%C5%AFl-solni%C4%8Dka-saltshaker-ko%C5%99en%C3%AD-148565/
https://pixabay.com/cs/vectors/s%C5%AFl-solni%C4%8Dka-saltshaker-ko%C5%99en%C3%AD-148565/
https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C4%9Bda-2389151
https://pixabay.com/cs/illustrations/nobelova-cena-za-chemii-ikona-v%C4%9Bda-2389151
https://pixabay.com/cs/illustrations/zubn%C3%AD-pasta-zubn%C3%AD-p%C3%A9%C4%8De-hygiena-2030727/
https://pixabay.com/cs/illustrations/zubn%C3%AD-pasta-zubn%C3%AD-p%C3%A9%C4%8De-hygiena-2030727/
https://pixabay.com/cs/vectors/trophy-ocen%C4%9Bn%C3%AD-v%C3%ADt%C4%9Bz%C5%AF-sout%C4%9B%C5%BE-prvn%C3%AD-1300039/
https://pixabay.com/cs/vectors/trophy-ocen%C4%9Bn%C3%AD-v%C3%ADt%C4%9Bz%C5%AF-sout%C4%9B%C5%BE-prvn%C3%AD-1300039/

V pracovnim listu €. 6 a v feSeni ¢. 6 byly pouzity obrazky z nasledujicich zdroju:

https://pixabay.com/cs/illustrations/argentina-flag-vlajka-argentina-1332907/

https://cs.wikipedia.org/wiki/Atom#/media/Soubor:Rutherfordsches_Atommodell
-png

https://pixabay.com/cs/photos/bubliny-oslava-plovC3%A1k-h%C3%A91ium-1012541/

https://pixabay.com/cs/vectors/chemik’C3%Allie-chemik-komick’,C3%A9-postavy
-2029784/

https://pixabay.com/cs/photos/chicago-illinois-m}C4%9Bsto-m/C4%9Bstsk%C3%A9-177587

https://en.wikipedia.org/wiki/Dmitri_Mendeleev#/media/File:DIMendeleevCab. j
pg

https://pixabay.com/cs/illustrations/moscovium-nobelova-cena-za-chemii-1740923/

https://commons.wikimedia.org/wiki/File:WMCZ_Protected_Areas_Card_Game-7_(cr
opped) . jpg

https://pixabay.com/cs/illustrations/kv/C3%ADz-0t%C3%A1zka-hra-zkou%C5%A1k
a-odpov7%C4%9BY,C4%8F-2004350/

https://pixabay.com/cs/illustrations/sp%C3%Alnek-vesel’,C3%BD-0bli%C4%8Dej-u
navenyC3%BD-2001207/

https://en.wikipedia.org/wiki/Periodic_table#/media/File:Simple_Periodic_Ta
ble_Chart-en.svg
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https://pixabay.com/cs/illustrations/argentina-flag-vlajka-argentina-1332907/
https://cs.wikipedia.org/wiki/Atom#/media/Soubor:Rutherfordsches_Atommodell.png
https://cs.wikipedia.org/wiki/Atom#/media/Soubor:Rutherfordsches_Atommodell.png
https://pixabay.com/cs/photos/bubliny-oslava-plov%C3%A1k-h%C3%A9lium-1012541/
https://pixabay.com/cs/vectors/chemik%C3%A1lie-chemik-komick%C3%A9-postavy-2029784/
https://pixabay.com/cs/vectors/chemik%C3%A1lie-chemik-komick%C3%A9-postavy-2029784/
https://pixabay.com/cs/photos/chicago-illinois-m%C4%9Bsto-m%C4%9Bstsk%C3%A9-1775878/
https://en.wikipedia.org/wiki/Dmitri_Mendeleev#/media/File:DIMendeleevCab.jpg
https://en.wikipedia.org/wiki/Dmitri_Mendeleev#/media/File:DIMendeleevCab.jpg
https://pixabay.com/cs/illustrations/moscovium-nobelova-cena-za-chemii-1740923/
https://commons.wikimedia.org/wiki/File:WMCZ_Protected_Areas_Card_Game-7_(cropped).jpg
https://commons.wikimedia.org/wiki/File:WMCZ_Protected_Areas_Card_Game-7_(cropped).jpg
https://pixabay.com/cs/illustrations/kv%C3%ADz-ot%C3%A1zka-hra-zkou%C5%A1ka-odpov%C4%9B%C4%8F-2004350/
https://pixabay.com/cs/illustrations/kv%C3%ADz-ot%C3%A1zka-hra-zkou%C5%A1ka-odpov%C4%9B%C4%8F-2004350/
https://pixabay.com/cs/illustrations/sp%C3%A1nek-vesel%C3%BD-obli%C4%8Dej-unaven%C3%BD-2001207/ 
https://pixabay.com/cs/illustrations/sp%C3%A1nek-vesel%C3%BD-obli%C4%8Dej-unaven%C3%BD-2001207/ 
https://en.wikipedia.org/wiki/Periodic_table#/media/File:Simple_Periodic_Table_Chart-en.svg
https://en.wikipedia.org/wiki/Periodic_table#/media/File:Simple_Periodic_Table_Chart-en.svg

Cast III

Stredni skoly
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14. Metodika
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1 THE WORK AND SAFETY RULES IN A CHEMISTRY LABORATORY

pracovni list reseni

Vyucovaci predmét

Laboratorni cviceni z chemie

Jazyk anglicky
Jazykova uroven A2

Rocnik 1. stfedni skoly
Casova dotace 20 min.

Téma

Bezpecnost prace v chemické laboratori

Cile obsahové

74k si osvoji laboratorni fad a umi ho interpretovat, podle obrazku
urci nedostatky v bezpecnosti prace ve skolni laboratofi a poruseni
laboratorniho fadu, dokaze spravné pojmenovat vybaveni labo-
ratore chemie a chemické nadobi, ovladd teoreticky i prakticky
zasady prvni pomoci pii poranéni chemickymi latkami

Z&k soutézi se spoluzéky ve znalostech nézvi chemického nadobi
a dokaze priradit obrazky vystraznych symbolu jejich vyznamu.

Cile jazykové

Zak umi popsat v anglickém jazyce jednotlivé body laboratorniho
fadu, umi pojmenovat zdkladni vybaveni laboratofe a laboratorni
nadobi.

Z&k zna dulezitd telefonni ¢isla a vyznam vystraznych symbola
uvedenych na obalech chemickych latek.

Materialy a pomucky

Pracovni listy, karticky vystraznych symbola, hra Dobble s
tématikou laboratorniho nadobi a pomtucek

14.1.1. Metodika

Ucitel po sezndmeni se skolnfm laboratornim fadem rozdéd kazdému zakovi pracovni list. Zaci
si nejprve ve dvojicich pripravi feseni prvniho tkolu, ve kterém doplnuji vhodné anglické
vyrazy do vynechanych mist v jednotlivych bodech laboratorniho fadu. Spolecnou kontrolu
provede ucitel tak, ze se vybrané dvojice stiidaji a pfedvedou svoje feseni celé skupiné.

Ve druhém tikolu doplni zaci dulezita telefonni éisla.

Poté zaci opét pracuji ve dvojicich na tretim ikolu a hledaji v obrazku co nejvice véci a
¢innosti nakreslenych osob, které jsou v rozporu s laboratornim rfadem.

Ctvrty tkol splnf Z4ci spravnym pfifazenim vystraznych symbola k jejich vhodnému vyznamu.

Na zaveér cviceni si zaci ve ¢tvericich zahraji hru Dobble uzpusobenou pro ndcvik nazvu labo-
ratorntho nadobi a pomucek.
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2 FILTRATION

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. stfedni skoly
Casova dotace 20 min.
Téma Filtrace
Cile obsahové Zak si osvoji pojem filtrace, chape rozdil mezi stejnorodou (ho-

mogenni) a ruznorodou (heterogenni) smési a umi uvést jejich
priklady. Z nabidky laboratorniho nadobi a pomtcek umi vybrat
vhodné soucésti pro sestaveni filtracni aparatury a dokéaze ji na-
kreslit nebo sestavit v grafickém programu — napi. ChemSketch.

Cile jazykové Zak umi pojmenovat v anglickém jazyce jednotlivé soucasti fil-
tracni aparatury a vyjadrit, jaké typy smeési lze oddélit filtraci,
uvést priklady smési, s jakymi se setkavame v laboratofi i v bézném
zivoté (napiiklad filtrovana kava, filtr plynové masky, luxovani

).

Materidly a pomucky | Pracovni listy, pocita¢ se stazenym programem ChemSketch,
skutecné laboratorni nadobi a smés vhodna na prefiltrovani —
napiiklad jemny pisek a voda apod.

14.2.1. Metodika

Ucitel zopakuje zdkum pojem smés (pfedchozi teoretickd hodina) a jejich rozdéleni na homo-
genni a heterogenni. Pak predvede smichanim napi. rozdrcené kiidy a vody vznik heterogenni
smési a nasledné oddélen{ jednotlivych slozek prefiltrovanim. Zaci sami definuji, na jakém prin-
cipu funguje filtrace (rozdilné skupenstvi slozek smési). Poté ucitel rozdé 2. pracovni list.

Zéci se nejprve venuji feseni prvntho tkolu, dopliuji vhodné anglické vyrazy do jednotlivych
radku jednosmeérky, jako tajenka jim vychézi nazev separacni metody - ,filtration“. Pokusi
se definovat anglicky tuto metodu oddélovani jednotlivych slozek smési na zakladé rozdilného
skupenstvi.

Poté zaci pracuji na druhém tkolu a vyberou a oznaci z nabidky smési takové, které lze oddélit
filtraci.

Ve tretim tikolu (mozno fesit na pocitaci) zaci sestavi a nakresli nebo vlepi do ramecku filtra¢ni

aparaturu, kterou popisi anglickymi nazvy laboratorniho nadobi, ptilozeny slovnicek pro ucitele
muze v pripadé slabsi skupiny slouzit i zakum.

183



3 DISTILLATION

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. stfedni skoly
Casova dotace 20 min.
Téma Destilace
Cile obsahové Zak si osvoji pojem destilace, chape rozdil mezi stejnorodou (ho-

mogenni) a ruznorodou (heterogenni) smési a umi uvést jejich
priklady. Umi pojmenovat jednotlivé soucasti destilacni aparatury
a rozumi principu kondenzace par a zapojeni chladice. Umi uvést
priklady smési, které lze oddeélit destilaci a dokaze vyjmenovat i
néekolik piikladu pouziti destilace v praxi (rektifikace ropy, vyroba
destilované vody, vyroba destilatu v potravinaiském prumyslu,. . .)

Cile jazykové Zak umi popsat anglickymi nazvy jednotlivé soucésti laboratorni
destilacni aparatury a vyjadrit, jaké typy smési lze oddélit desti-
laci. Zak umi anglicky uvést, jaké jsou pitklady vyuziti destilace v
praxi (rektifikace ropy, vyroba destilované vody, vyroba destilatu
v potravinafském prumyslu,. . . )

Materialy a pomucky | Pracovni listy s pfedem vytisknutym trojpexesem, skutecnd labo-
ratorni destilacni aparatura a cervené vino, zapalky.

14.3.1. Metodika

Ucitel zopakuje zakum pojem homogenni smés a zaci uvedou piiklady. Poté ukaze jako priklad
homogenni smési vzorek ¢erveného vina a zkusi ho zapalit. Vzorek nehoti. Vino pak nalije do
destilacni nebo varné banky, ktera je soucasti predem piipravené destilacni aparatury, zacne
vzorek zahiivat a pfi teploté 78°C upozorni na vznik prvniho kondenzatu. Teplotu udrzuje po
néjakou dobu na této hodnoté a najimany kondenzat (staci cca bml) prelije na porcelanovou
misku a zapali. Destilaci jesté nekon¢i a po najimani casti kondenzatu vzniklého pti 100°C
destilaci ukonéf a zkusi na jiné misce (tentokrat netispésné) tento vzorek zapalit. Zdci sami
popisi vzhled vzorku a pokusi se definovat, na jakém principu funguje destilace (rozdilné body
varu slozek smési). Poté ucitel rozda tieti pracovni list.

Zéci se nejprve vénuji feseni prvniho tkolu, dopliuji anglické pojmenovani prvki do jednot-
livych sloupcu jednosmeérky, jako tajenka jim vychazi nazev separac¢ni metody - ,,distillation .
Pokusi se definovat anglicky tuto metodu oddélovani jednotlivych slozek smési na zakladé
rozdilného bodu varu. Pii feseni druhého tkolu ucitel rozda studentum do dvojic trojpexeso s
obrazky a nazvy laboratorniho nddobi a zaci zdokonaluji znalost anglicky pojmenovat soucasti
aparatur. Poté zaci pracuji na tretim tkolu a popisi anglicky jednotlivé casti destilacni apa-
ratury a uvedou Sipkami smér spravného zapojeni chladici vody. Ve ¢tvrtém tkolu vyberou a
oznac¢i z nabidky smési takové, které lze oddélit destilaci.
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4 GAS PREPARATION

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. ¢tytletého gymnéazia a kvinta
Casova dotace 20 min.
Téma Destilace
Cile obsahové Z&k se seznami s tfemi béznymi aparaturami, s jejichz pomoci lze

pripravit ruzné plyny, umi vybrat vhodnou aparaturu pro dany
ucel (najimani plynu o ur¢itém objemu, rychld pfiprava plynu pro
analytické ucely, detoxikace plynu). Dale pochopi funkeci Kippova
pristroje a umi vyjadfit rovnici chemickou podstatu probihajiciho
déje pri pripravé plynu. Umi vypocitat objem plynu, ktery lze
ziskat z danych reaktantu.

Cile jazykové Zak umi pojmenovat anglickymi nazvy jednotlivé aparatury na
vyvoj plynu a jejich ¢asti, sezndami se s nazvy nékterych latek v
anglictine.

Materialy a pomucky | Pracovni listy s tématikou pripravy plynu, skutecna aparatura na
jimani plynu, Kippuv pfistroj a aparatura na promyvani plynu.
Pouzité chemikalie jsou zinek, vapenec napiiklad v podobé kousku

Zpracovano dle vyukového planu RNDr. Aleny Havlikové

14.4.1. Metodika

Ucitel predem sestavi 3 rizné aparatury na pripravu plynu: aparaturu na jimani plynu, promy-
vaci aparaturu a Kippuv pfistroj a predvede ptipravu oxidu uhli¢itého ve vSech aparaturach, v
aparatufe na jimani plynu dokazeme vznikly plyn hoiici tiiskou, z Kippova ptistroje zavede oxid
uhlicity do roztoku vapenného mléka a v promyvacce zavadi tento plyn do vody s pridanym
indikdtorem methyloranzi. Aparatury anglicky pojmenuje a vysveétli jejich funkci, predvede beze
slov vyrazné a pomalu i dukazy vsech plynu. Poté ucitel rozdd 4. pracovni list.

Prvni kol souvisi se znalosti nazvu aparatur - zaci doplnuji anglické pojmenovani jednotlivych
aparatur a popisi anglicky jejich ¢asti.

Ve druhém tukolu se zaci ve 2 — 3 ¢lennych skupindch z dané nabidky chemickych latek
pripravenych v podobé vzorcu na kartickach (zinek, védpenec - napiiklad kousky mramoru,

produktu, rovnice vycisli. Ucitel zkontroluje vyfeseni tikolu a uréi vitéznou skupinu.

K vyfteseni tretiho tkolu pouzivaji zaci slovnik a internet a k rovnicim najdou a napisi anglické
nazvy vsech zucastnénych latek — reaktantu i produktu. Ptripravené plyny lze identifikovat a
tomu je vénovan ctvrty tikol. Zaci anglicky vyjadif princip dikazu jednotlivych plyni. U dikazt,
kde to lze, popisi chemické déje probihajici pti dikazu plynu rovnicemi.
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5 ATOM

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. stfedni skoly
Casova dotace 20 min.
Téma Atom
Cile obsahové Pracovni list slouzi k rozsiteni znalosti tykajicich se historie vyvoje

nazoru na stavbu atomu, soucasného popisu elektronového obalu a
jadra atomu, véetné jadernych reakei a vyuziti stépné reakce uranu
v jaderném reaktoru. Pouziti PL doporucuji po ukonceni vykladu
tématu Atom.

Cile jazykové Zak umi pojmenovat v anglickém jazyce stavebni ¢ésti atomu a vi,
ze v jadre jsou protony a neutrony a v elektronovém obalu v pro-
storech zvanych orbitaly se nachéazeji elektrony. Umi pojmenovat
anglicky jednotlivé druhy zareni, kterymi se nestabilni jadra atomu
stabilizuji a umi pojmenovat a rozlisit prirozenou radioaktivitu od
umélé. Vyhleda na internetu v angli¢tiné uplatnéni jadernych re-
akel (jaderné elektrarny, uréovani staif vykopéavek radiouhlikovou
metodou, lékatstvi — 1écba zanétu a nadort .. . .)

Materialy a pomucky | Pracovni listy, pocitac¢, slovnik.

14.5.1. Metodika

Ucitel uvede téma ,,Atom* a rozdéa pracovni listy.

Z4ci si nejprve piipravi pomoci slovniku odborné nézvy, které budou potiebovat k vyfeseni
prvniho ukolu, ktery se tyka zakladniho slozeni a historie ndzoru na stavbu atomu, doplnuji
vhodné anglické vyrazy do vynechanych mist v textu, poté nasleduje spoleéna kontrola feseni.

Poté Zaci pracuji ve dvojicich na druhém tikolu a dopliuji do rovnic typy radioaktivniho zafeni.

Ttetim tkolem je ptitadit k obrazk;m s piiklady pouziti radioaktivity v praxy piislusné pojmy.
Zaci pracuji ve dvojicich a mohou k vyfeseni pouzivat pocitac.
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6 PERIODIC TABLE OF ELEMENTS

pracovni list reseni

Vyucovaci predmét

Laboratorni cviceni z chemie

Jazyk anglicky
Jazykova uroven A2

Rocnik 1. stfedni skoly
Casova dotace 20 min.

Téma

Periodicka soustava prvku

Cile obsahové

Zaci si zopakuji periodicky zdkon tak, jak ho formuloval D. I.
Mendélejev, a zaroven dnesni podobu tohoto zdkona, uvédomi si
polohu zakladnich prvku v PSP a umi odvodit z polohy v tabulce
a z poctu valencnich elektronu reaktivitu, kyselost nebo zasaditost
oxidu, elektronegativitu a kovovy charakter prvku.

Cile jazykové

Zaci umi pojmenovat v anglickém jazyce zékladni prvky, vybrané
skupiny prvku a dovedou vysvétlit v angli¢tiné zavislost nékterych
vlastnost{ prvku (elektronegativita, velikost atomu, apod.) na pro-
tonovém cisle. Pro upevnéni slovni zasoby pracovni list vyuziva
vykladovy slovnik ve spojeni s tabulkou prvku a zaci si musi nazvy
prvku i skupin sami vyhledévat.

Materialy a pomucky

Pracovni listy, pocitac, vykladovy slovnik, PSP.

14.6.1. Metodika

Ucitel uvede téma ,, Periodicka soustava prvku“ a rozdd pracovni listy.

Prvnim tkolem je popis tabulky prvku a vysvétleni udaju, které studenti najdou u jednotlivych
prvku v PSP (atomova relativni hmotnost, elektronegativita, protonové ¢islo).

Ve druhém tkolu se zaci zamysli nad tim, podle ¢eho byly pojmenovany jednotlivé prvky v ta-
bulce, a vyberou piiklady prvki k nabizenym moznostem (pojmenovéni podle statu, vlastnosti,
vyznamnych védcu nebo ldtek, ve kterych se prvky vyskytuji).

Trteti kol formou textu ptripraveného k doplnéni rekapituluje zakladni informace o stavbé PSP

a periodickém zakoné.

Ve c¢tvrtém ukolu, ktery se dé vyhlasit jako soutéz, maji zaci vymyslet maximum anglickych
jmen tak, aby se jména sklddala ze znacek prvki.
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7 CHEMICAL BONDS

pracovni list reseni

Vyucovaci predmét

Laboratorni cviceni z chemie

Jazyk anglicky

Jazykova uroven A2

Rocnik 1. stfedni skoly
Casova dotace 20 min.

Téma Chemicka vazba

Cile obsahové

Zéaci rozumi principu, na jakém vznikaji z atomu nebo iontu mo-
lekuly, a co je podstatou chemické vazby, dokazi rozdélit vazby
podle polarity, ¢etnosti a zpusobu vzniku, umi rozhodnout, jaka
¢ast molekuly je anion a jaka kation, umi uvést priklady, jak typ
vazby ovliviiuje vlastnosti latky, umi urcit zakladni tvary molekul
na zékladé rozboru molekuly podle teorie VSEPR (valence shell
electron pair repulsion).

Cile jazykové

Zaci umi pojmenovat anglicky zakladni slouceniny, orientuji se ve
slovni zdsobé popisujici jevy zminéné v obsahovych cilech.

Materialy a pomucky

Pracovni listy, PSP, modely molekul.

14.7.1. Metodika

Ucitel rozda pracovni listy a da pokyn k samostatné praci.

V prvnim tkolu Zéci za pomoci tabulky prvku (PSP) rozhoduji o polarité vazeb v jednotlivych
sloucenindch a po oznaceni spravné odpovédi jim jako tajenka vyjde nazev ¢astice — molekula.

Na vyfeseni druhého tkolu mohou Zaci pouzit ucebnice chemie nebo internet a do tabulky
uvedou piiklady anorganickych i organickych sloucenin s jednoduchymi, dvojnymi a trojnymi

vazbami.

Treti kol vyzaduje predchozi vyklad teorie VSEPR a na zakladé jeji znalosti zaci priradi k
danym slou¢eninam molekulu z nabizenych moznosti, sestavi ji z ty¢inkovych nebo kulickovych
modelu a zmét{ thel mezi vazbami o.

Ve ¢tvrtém tkolu zéaci vyhledaji chybnou odpovéd. Tento tkol je zaméfen na rozsireni slovni
zasoby v oblasti vlastnosti latek, které ovliviiuje typ vazby v molekule.
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8 CHEMICAL REACTIONS

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. stfedni skoly
Casova dotace 20 min.
Téma Chemické reakce
Cile obsahové Porozumét podstaté chemického déje, umét rozlisit reakce podle

chemického déje, z termochemického hlediska a podle poctu reak-
tantu a produktu, dokazat vycislit chemickou rovnici.

Cile jazykové Rozsiteni slovni zdsoby v oblasti chemického déje, reakei, typu re-
akei.

Materialy a pomtucky | Pracovni listy, PSP, slovnik, internet, redlné pokusy.

14.8.1. Metodika

Ucitel rozda pracovni listy a postupné predvadi pokusy uvedené v jednotlivych tkolech.

Zéci v prvnim tkolu pozoruji naprosto odlisné vlastnosti reaktanti a produkti a po zapsani
vzorcu vSech zucastnénych latek usoudi na zanik vazeb v reaktantech a vznik vazeb novych v
produktech reakce a pokusi se za pomoci ucitele definovat chemicky déj.

Ve druhém tkolu se po postupném zhlédnuti jednotlivych reakei zaci vénuji sestaveni rovnic a
za pomoci slovniku nebo internetu vyjadii typ reakce podle poctu reaktantu a produktu a z
hlediska termochemického.

Ve tretim tikolu zaci sleduji prubéh c¢tyt reakei v U — trubicich a z nabizenych moznosti sestavi
samostatné rovnice probihajicich reakei a seznami se s ndzvem chemického déje, ktery je jejich
podstatou. Rovnice upravi a formuluji definici protolytické, redoxni, srazeci a komplexotvorné
reakce.
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9 PROTOLYTIC REACTIONS

pracovni list reseni
Vyucovaci predmét Laboratorni cvi¢eni z chemie
Jazyk anglicky
Jazykova uroven A2
Rocnik 1. stfedni skoly
Casova dotace 20 min.
Téma Protolytické reakce
Cile obsahové Cilem tohoto pracovniho listu je upevnéni znalosti z oblasti pro-

tolytickych rovnovéh, predstavy o slozeni roztoku, ktery je kysely,
neutralni a zésadity, a povédomi o latkach prakticky pouzivanych
jako acidobazické indikatory

Cile jazykové V pracovnim listu se zak seznami se slovni zasobou zamérenou na
reakce kyselin a zasad, indikatory a jejich pouziti, neutraliza¢ni
reakce

Materialy a pomucky | Pracovni listy, chemikélie a chemické nadobi k demonstraci pokusu,
slovnik, ptistup k internetu

14.9.1. Metodika

Ucitel rozda pracovni listy a ukaze demonstraéné prvni pokus, upozorni na chovani amoniaku
a vyzve zaky, aby premysleli, pro¢ se chova tato latka ve vodé jako zasada. Poté zaci vyresi
prvni kol a hned se podle drovné daji do feseni druhého tikolu — kiizovky s tajenkou.

Po spolecné kontrole vysledku predvede ucitel pokus ”Pfeména vody ve vino”a zaci tesi treti
ukol. Pouzivaji pti tom internet a slovnik. Nésleduje spoleéna kontrola doplnéného textu
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10 GUESS THE TITLE

pracovni list reseni

Vyucovaci predmét Laboratorni cvi¢eni z chemie

Jazyk anglicky

Jazykova uroven A2

Rocnik 1. stfedni skoly

Casova dotace 20 min.

Téma Elektrochemie

Cile obsahové Pochopeni podstaty redoxnich déju, znalost uprav redoxnich rov-
nic, uvédomeni si dulezitosti elektrochemie v praxi

Cile jazykové Zvladnuti zakladnich anglickych pojmu z oblasti elektrochemie,
schopnost vysvétlit prubéh jednoduchého redoxniho déje a osvo-
jeni slovni zasoby z oblasti pouziti elektrochemie v praxi

Materialy a pomtucky | Pracovni listy, slovnik, internet, pomicky a chemikélie k demon-
straci redoxnich déju

14.10.1. Metodika

Ucitel rozda pracovni listy a zaci se nejprve prostiednictvim vyteseni tajenky dozvi, jakému
tématu bude hodina vénovana.

Ucitel nasledné predvede dva pokusy a vyzve zaky, aby se soustiedili na prubéh reakci a zapsali
je chemickymi rovnicemi, do kterych zapisi oxida¢ni ¢isla vSech prvku. Pak se zaci soustiedi jen
na diléi déje, které probihaji na prvceich, u nichz se méni béhem reakce oxidacni ¢islo, a tyto
déje zapisi poloreakcemi a rozhodnou, jak se méni oxidac¢ni ¢islo v souvislosti s prenasenymi
elektrony a jestli jde o oxidaci nebo déj redukéni.

Tteti pokus demonstruje jednoduchy ¢lanek zhotoveny z médéné a zinkové elektrody, na kterém
ucitel nameéri napéti okolo 1 V. Zaci feknou, jak k tomuto jevu dochézi, a uvedou dalsi mozné
slozeni podobného clanku.

Ctvrty tkol se zabyva vyuzitim redoxnich déju, zaci si promysli uvedené moznosti a vyberou
ty, které jsou pro clovéka prospésné.
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15. Pracovni Listy
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1 THE WORK AND SAFETY RULES IN A CHEMISTRY LABORATORY

metodika reSeni
1 Fill in the missing gaps in the general laboratory safety rules

eat and drink e mouth
gas e observed
gloves e order
head in the direction of anyone )

e pipette filler
instructions

e protective glasses
labeled clearly

e stream of water
laboratory coat
laboratory record o teacher
laboratory table e teacher?s
leave e water (three times)

Laboratory Safety Rules

1

N O Ot =W

10
11
12

13

In all chemistry laboratories protective clothes rules are applied and anyone who enters
has to wear a ....... and appropriate shoes. It is forbidden to both ...... in the laboratory.
Before one starts working in the laboratory, they always need to carry out a check of ...... ,
missing equipment needs to be announced.

All tasks must be carried out according to the teacher’s .......

Protective equipment such as ...... and ...... need to be worn.

The laboratory board needs to be in a strict ...... !

Chemicals that are to be used have to be ...... !

One must never ...... the laboratory boards in the ongoing process of an experiment and
the experiment has to be ...... . One has to take notes about all the conducted steps and
to subsequently elaborate the ..... at home.

Poisonous and caustic chemicals must not to be pipetted in any case by ...... , we always
use a ...... .

When warming up liquid in a dish, we ought to hold the dish so it doesn’t ...... around.
When diluting liquid, we always add acid into ...... and never reversely!

When using hydroxides, we always add it into ...... and never reversely!

Injuries are to be reported to the ...... , burned or stained wounds are to be washed in the
........ immediately.

Laboratory table has to be cleaned after an experiment is finished. The remaining chemi-
cals are closed out according to the ...... instructions. Before leaving the laboratory, one
has to check whether .......... and ........ inlets are properly closed.
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2 Fill in important phone numbers

Ambulance:

Police:

Fire brigade / Firefighters:

3 Some of the general laboratory safety rules were not met in the picture below. Find as
many clashes with the rules as possible:
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4 Match the GHS labels to their corresponding pictograms

e Toxic e Oxiding e Compressed Gas

e Dangerous for the Envi-

e Corrosive
ronment

e Explosive

e Flammable e Harmful Irritant e Health Hazard

Wi

i

O

5 Play ” Chemical Dobble” game

Distribute the cards for ”Chemical Dobble” game among 3-4 players. Draw the first card with
its picture facing up on the table. The player who sees some of the matching tools in the picture
on the table with the ones in their own cards has to give this equipment its proper name. If
they do so, the player lays their card onto the board so the game then goes on with their card.
Whoever gets rid of the cards first is the winner of the game.
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2 FILTRATION

metodika reSeni

1 Find the correct definition, fill in the chart and find its solution. Define the term:

Phenomenon accompanying the burning
Property of solution
Homogeneous mixture

Substance for increasing the speed of chemical reaction

1

2

3

4

5 Chemical oxide coating

6 Weighing apparatus

7 Charged elementary particle
8 Caustic

9 Positive plate

10 Commix

H

I e I A I A [

—
S

2 Underline all compounds we can divide by filtration

chalk in oil ] [ salt in water [ sea sand in water ] [ chalk in water

.

potassium permanganate in water ] sugar in water

7~

dust in the air ] tea leaves in tea ]
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3 From the chemistry equipment below, set up and label the filtration apparatus

(use ChemSketch computer program, print out and glue in or draw)

Obrazek 15.1: Laboratory equipment

IREalRAY

—

Ee=a
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3 DISTILLATION

metodika

reSeni

1 Write the names of the listed elements in the crossword below. Find and define the

correct solution.

H

At

Si

Se

Ba

Sb

Fe

2 Play a memory game.

Your task is to find out 3 matching pictures — as the first one, a picture of chemical glassware,
another one with its corresponding Czech term and the third with the English term of it.

3 Describe the distillation apparatus. Then, use arrows to specify the direction of con-
nection of cooling water used in steam condensation.

Obrazek 15.2: Distilation apparatud
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4 Decide and underline, which of the given mixtures are suitable to divide by using
distillation.

7~

~

oil and water ][ ethanol and water [ methanol and ethanol [ ethanol and chalk ]

toluene and petrol ][ spirit and oil

. J

5 Use literature or internet sources to give examples of distillation in real life. Write in
English.
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4 GAS PREPARATION

metodika reSeni

1 From the given list of terms choose the correct labels for the apparatus and chemical
ware in the pictures

e gas apparatus

Kipp’s apparatus

e round-bottom flask e bowl

e measuring cylinder

round-bottom flask with septum inlet

e separatory funnel retort flask

Obrazek 15.3: Gas preparation equipment [

Obréazek 15.4: Gas preparation equipment II

|

’{M |||||m||||||||||'|'.||||||||'I|||||||.||||n|||
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Obrazek 15.5: Gas preparation equipment II1

2 Set up the equations correctly with the help of elements and substances listed on the

cards:

The equations are those that produce carbon dioxide, sulphur dioxide, hydrogen, oxygen and
chlorine. The substances are:

e 7/n e KOH °
e CaCO3 e HCI °
o NaySOs; o CO, d
e MnO, e SO, .
e HyO, e H, o

Cly e CaCly
O e H,SO,
C&(OH)Q

H2O ® ZHCIQ
KMnOy e MnCl,

3 With the help of dictionary or web search translate the czech names of substances from
the previous exercise and match them with their translated terms

4 Fill in the table, write down the equations for the proof and arrange them so they work

Gas Characteristics Equation
CO5 | Uninflammable, colourless, ...... than air. | Ca(OH)y + COy — ...
Poisonous, colourless, creates acid solution. | .... + 2HyS —— 3S + 2 H50
H, Inflammable, colourless,. . ..... than air. | ... ... oo (hotici $pejli)
O, Colourless, ......... than air. C+0y —>COy cceeeee,
Poisonous, green and yellow, ........ than | Cly +2KI — I, + 2 KC1
air.
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5 ATOM

metodika reSeni

1 Using dictionary, look up the English translation and pronunciation of the terms below.
Fill in the table:

atom, molekula, ion

proton, neutron, elektron

castice, kation, anion

neutralni naboj, kladny a zaporny naboj

slupka, energeticka vrstva

jadro

planetarni model atomu

« — Castice, a - zareni

kvantové-mechanicky model atomu

orbital
Substances consist of mass .. ..... of the size 10 "m which cannot be chemically further divided.
They have ....... charge and are called .. ...... This concept came from old Greek philosophers

Democritos and Leukippos. This theory had been omitted and forgotten for centuries. At the
beginning of the 19th century, a British chemist John Dalton began to deal whith the topic
again. However, it was J. J. Thomson who confirmed the existence of the inner structure on
the ground of his discovery of the ....... charge that particles carry. He labelled this particle
electron. The physicist Ernest Rutherford carried out experiments with o — particles. In 1911,
he proved thereisa ....... charge on the atom’s ........ Subsequently, he constructed a ... ....
for the mentioned kind of atoms, that is called ....... model. Niels Bohr, a Danish physicist,
constructed another model of atoms in 1913. It is based on the occurence of electrons which have
stable .............. by the nucleus. This degree gradually increases along with the distancing
of radii ....... from the nucleus outwards. The mentioned discovery was an important step
towards today’s perception of the atomic model, knownas.............. model of atom. There
are ....... particles in the atom‘s nucleus called protons, as Ernest Rutherford found out in
1918. James Chadwick (1932) also came to conclusion that positive particles called protons
occur in the nucleus. The electrons are in electron shells forming ..................... , which
are placed around the nucleus. Within these shapes, there is 95% chance of electron occurence.
We use 4 quantum numbers (n, 1, m, s) to describe the energy of respective electrons. The

number of electrons is ....... with the number of protons in the nucleus. When an electron
leaves the shell, a positive particle — ....... - is produced. Reversely, if an atom accepts an
additional electron, a negative particle —....... - is produced.

2 Fill suitable particles in the equations and decide what type of radiation is produced:

3Bi2YT —— PP+ radiation ..........
U —— o Th® .. radiation ..........
g P0? —— A radiation ..........



3 Match the pictures with terms connected to radioactivity in practice:

e Defectoscopy e Radiocarbon dating
e Nuclear power reactor

e PET checkup e Sterilisation
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6 PERIODIC TABLE OF ELEMENTS

metodika reSeni

1 Describe the periodic table of element:

Label both vertical and horizontal lines/collumns of the periodic table. Then, describe what
element description gives for information (add arrows). Finally, distinguish P Block Elements
in colour into 3 groups; nonmetal (in red), semimetal (in orange) a metal (in blue).

Obrazek 15.6: Sodium

electronegativity element symbol
22,99
proton number N atomic (relative) mass
11 a
1,00

2 Derive elements’ names:

There are many ways how elements got their assigned names. To demonstrate, their respective
names could have been derived as example from a name of a scientist, certain characteristics
of the elements, various substances they may form or from a name of a state.

1 Look at the elements below and decide how they got their names.

2 Considering each line represents a certain pattern of how elements got their names, add
another two elements those follow the similar or same pattern.
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Chlorine

Oxygen

Nobelium

Germanium

3 Complete the missing gaps in the text below:

Periodic table of elements is formed by ... lines which are called ............. These determine
the number of ............ layers that include electrons. The periodic table has ... columns
which are called ........... Within those, the elements have the...... number of valence
electrons, and therefore, similar ................ Im..oo o formulated the
Periodic Law, in which he stated that the characteristics of various elements are periodically
dependent on their atomic .......... As known today, the characteristics of elements are also
periodically dependent on their atomic or ............ number.

4 Try to combine element symbols so they form English first/given names:

Find as many as you can: Example: ReBeCCa,
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7 CHEMICAL BONDS

metodika reSeni

1 Determine bond polarity:

The polarity of bonds is determined by the odds in electronegativity AX of both of the depicted
elements. With this in mind, fill in the missing gaps in the chart below. Highlight the correct
letter. Subsequently, the highlighted letters ought to form the name of a particle that consists
of two or more atoms.

Bond AX Non-polar Polar Ionic
K-F L K M
C-S O A U
H-C L B G
Li-O N M E
O-H Z C N
C-H U A Y
O - Na \Y% W L
N-H S P H

2 Determine bond type:

Look at the pictures and find out inorganic and organic substances whose molecules have single,
double or triple bonds.

Chemical bond type accor- | Inorganic substance | Organic substance
ding to multiplicity example example

Single bond
Double bond
Triple bond
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3 Determine molecule shape:

Consider the electron configuration of the central atom. Then, choose the corresponding shapes
for the molecules of various substances: CHy (methane), CO, (carbon dioxide), H,O (water),
CoHy (ethene). Here is a small hint: oxygen O, nitrogen N, carbon C.

Form the molecules out of baculiform models and find the angles between the o bonds within
the respective molecules.

>
4.

ol
a

9

4 Find the incorrect statement:

1 There are hydrogen bonds between the water molecules in ice.

2 Metal crystals have common valence electrones which form a metal bond.
3 Van der Waals‘ bonds in graphite enable its electrical conductivity.

4 Sodium fluoride has an ionic bond.

5 The formula of ammonium cations is NH3"

6 Carbon atoms in diamond are connected by firm covalent bonds
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8 CHEMICAL REACTIONS

metodika reSeni

1 Explain chemical process:

Define the chemical process and explain why aluminum and io-
dine react after just dropping a water droplet:

Reaction equation: ............oooiiiiiiiiiiiiii e

Chemical ProCess ....oooooiiiiii i

2 Explain a chemical processes:

This exercise brings up chemical processes shown in the pictures below. As seen in picture 1,
zinc and sulphur react stormy with the emergence of zinc sulfide. In picture number 2 we can
see an example of how hydrogen peroxide reacts in the presence of manganese dioxide. Later,
the same process follows a thermal decomposition of sodium bicarbonate into soda, carbon
dioxide and water (number 3, Pharaoh’s snake experiment). Finally, the fourth picture shows
a reaction of lean nitrate and sodium sulfide (Invisible ink experiment).

Write down the equations for the respective reactions. Decide whether the reactions are syn-
thesis, decomposition or substitution. The description should also include thermochemical
terms.
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3 Explain chemical processes:

The pictures below show four reaction types - protolytic (A), redox (B), precipitation (C), and
complexing (D).

Considering the given reactants, characterize these reactions and write down their modified
equations.

Reactants and products of the given reactions: FeCls, HyOo, KOH, K [Fe(CN)g], Pbl,, KI, HCI,
Pb(NO3)2, KC], HQO, Fe4[Fe(CN)6]3, IQ, 02, amd KNO3
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9 PROTOLYTIC REACTIONS

metodika reSeni

1 Describe the protolytic reactions:

The picture shows an experiment that determines the principal of
water and ammonium reaction. Write down the equation of this
reaction and describe what particle is transferred between the
reactants. Then, the reaction of hydrogen chloride with water.
Fill in the text below describing which particle causes acidity
and which one basicity of a solution.

Ammonium equation: ...........ccceeeeeiiiiiiiiiiiee e

Hydrogen chloride equation: .............ccccvvvviiiiiiiiiiiiiiiiiiiinnnns

Solutions with [H3O"] = [OH ] are ........ (pH = ...). As long as
[H;0"] ... [OH ], the solution is acid (pH ... 7). When [H30%] <[OH ], the solution is .........
(pH ... 7).

2 Figure out the crossword solution and find out a different name for protolytic reactions:

© 00 N O Ot ks W N

—_
)

1 What do we use while doing experiments? (e.g. water, HySOy, ... ).
2 What is the 14'" element of the periodic table that is used for PC microchips or glass?

3 An ........ is a chemical compound that contains at least one oxygen atom and one addi-
tional element.

4 What is the most precious thing for some people? (it isn’t money, but it shines in the
same way).

5 Tell me the 11*" element of the periodic table!

6 An element in which occurs at least one isotope is ...... .

7 What is the English translation of the Czech word “banka”?

8 i is a device which emits light; it can be used for eye surgeries.

9 The element celebrated on 6'" March is used to prevent the thyroid cancer. It is ......... .
10 The direct opposite of base is ......... (e.g. HCI, HySOy).
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3 Explain the experiment:

There is a simple explanation of an experiment where
a teacher turns “water“ into “wine* and vice versa, as
long as we understand the color coding of substances
in relation to their pH ambient circumstances. How do
we call such substances? Include in your explanation
other examples of such substances (look them up in
other sources). Add an equation of neutralization re-
action used for the experiment mentioned above.

Substances changing their colour as depending on the
pH of the solutionare ......................... In the
experiment we used ...................... which is
........... in alkaline environment but .............
in acid one. That is why it changes its colour in the se-
cond glass where there could be ......................
for example. In the third glass, the colour disappear because of .................... ...

The equation might therefore look like:
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10 GUESS THE TITLE

metodika reSeni

1 Solve the crossword and get to know the topic of this worksheet:

© 00 J O Ut = W N =

—
(e}

—_
—_

—_
[\

—_
w

—_
S

—
ot

—_
D

1 A tabular display of the chemical elements is called a ........ table of elements.
2 A chemical equipment used for making compounds colder.

3 A particle with a negative charge.
4

A Swedish mathematician, professor of astronomy at Uppsala university, after whom a
temperature unit is named.

A particle with positive charge.
Light fuel oil, synonyms are gas or gasoline.

5

6

7 A molecule, very similar to the oxygen molecule, but having three atoms.

8 Synthetic materials made from a wide range of organic polymers such as PVC,
9

An organic compound, its molecule contains one or more hydroxyl groups (OH) attached
to a carbon atom.

10 A substance whose atoms all have the same number of protons.
11 The best subject ever!

12 A viscous liquid derived from petroleum, especially for use as a fuel.
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2 Write down the equations of chemical processes:

In the picture right, there is shows the reaction of pow-
der form of iron with oxygen. In the picture left, you can
see methane combustion (Burning hands experiment).

Write down the equations of both of the chemical pro-
cesses. Complete the equation and fill in the gaps.

The equation for the reaction of iron with oxygen:

Iron loses/accepts ......... electrons, its oxidation num-
ber increases / decreases from ...... to ... , it oxida-
tes/reduces.

The equation of methan and oxygen reaction:

Carbon loses/accepts ...... electrons, its oxidation num-
ber increases / decreases from ...... to ... , it oxida-
tes/reduces.

Oxygen loses/accepts electrones, its oxidation

number increases / decreases from

dates/reduces.

bighreak

3 Describe chemical processes behind battery cell:

In the picture, there is a simple cell that is constructed
out of a lemon and two nails of different metal material.
The voltmeter shows measured voltage on the mentio-
ned metal plates. Describe how the cell works and how
you would achieve even higher voltage while using the
same as opposed to different metals.
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4 Select usefull redox reactions:

Redox reactions are broadly used in practice but some of them might also become undesireable.
Select those that we make use of.

CORROSION OF IRON METAL PLATING
GALVANIC CELLS FUEL COMBUSTION
HALOGENATION TOXICITY OF CHROMATES
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1 THE WORK AND SAFETY RULES IN A CHEMISTRY LABORATORY

metodika pracovni list

1 Fill in the missing gaps in the general laboratory safety rules:

e cat and drink e mouth
® gas e observed
e gloves o order

e head in the direction of anyone .

e pipette filler
e instructions

e protective glasses
e labeled clearly

e stream of water
e laboratory coat

e laboratory record e teacher
e laboratory table e teacher’s
* leave e water (x3)

Laboratory Safety Rules

1 In all chemistry laboratories protective clothes rules are applied and anyone who enters
has to wear a laboratory coat and appropriate shoes. It is forbidden to both eat and drink
in the laboratory.

2 Before one starts working in the laboratory, they always need to carry out a check of
laboratory table, missing equipment needs to be announced.

3 All tasks must be carried out according to the teacher’s instructions.

4 Protective equipment such as protective glasses and gloves need to be worn.
5 The laboratory board needs to be in a strict order!

6 Chemicals that are to be used have to be labelled clearly!

7 One must never [eqve the laboratory boards in the ongoing process of an experiment and
the experiment has to be observed. One has to take notes about all the conducted steps
and to subsequently elaborate the laboratory record at home.

8 Poisonous and caustic chemicals must not to be pipetted in any case by mouth, we always
use a pipette filler.

9 When warming up liquid in a dish, we ought to hold the dish so it doesn’t head in the
direction of anyone around.

10 When diluting liquid, we always add acid into water and never reversely!

11 When using hydroxides, we always add it into water and never reversely!
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12 Injuries are to be reported to the teacher, burned or stained wounds are to be washed in
the stream of water immediately.

13 Laboratory table has to be cleaned after an experiment is finished. The remaining chemi-
cals are closed out according to the teacher’s instructions. Before leaving the laboratory,
one has to check whether gas and water inlets are properly closed.

2 Fill in important phone numbers:

7~

Ambulance: 155
Police: 158
Fire brigade / Firefighters: 150

3 Some of the general laboratory safety rules were not met in the picture below. Find as
many clashes with the rules as possible:

Pupils do not wear protective glasses

A pupil is pouring chemicals into a dish above his head.
There are curtains in the laboratory

There are boxes blocking the escape way out of the laboratory
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A pupil is pouring a poisonous chemical on his own while not wearing long sleeves
The same pupil has his face close to the poisonous chemical

There are pupils who are not wearing laboratory coats

Their teacher is smoking

A test-tube is being warmed up without an observer

Acids are stored in the top shelves

A pupil is obtaining chemicals from the shelf on her own

There is some spilled liquid on the floor

There are bags in the laboratory

A pupil is pipetting acid with her mouth

A pupil has her hair loose by an open flame

The test-tube is without an observer and heading in the direction of a pupil

4 Match the GHS labels to their corresponding pictograms:

e Toxic e Oxiding e Compressed Gas

e Dangerous for the Envi-

e Corrosive e Explosive

ronment
e Flammable e Harmful Irritant e Health Hazard
Corrosive Compressed Gas Harmful Irritant
Ezplosive Flammable Dangerous for the Environ-
ment
Ozidisng Health Hazard Toxic
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5 Play " Chemical Dobble” game

Distribute the cards for ”Chemical Dobble” game among 3-4 players. Draw the first card with
its picture facing up on the table. The player who sees some of the matching tools in the picture
on the table with the ones in their own cards has to give this equipment its proper name. If
they do so, the player lays their card onto the board so the game then goes on with their card.
Whoever gets rid of the cards first is the winner of the game.

The ”Chemical Dobble”game is delivered as a separate file and it is not part of
this publication.
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2 FILTRATION

metodika

pracovni list

1 Find the correct definition, fill in the chart and find its solution. Define the term:

Phenomenon accompanying the burning

Property of solution

Homogeneo

Substance for increasing the speed of chemical reaction

us mixture

Weighing apparatus

Charged elementary particle

Caustic

1
2
3
4
5 Chemical oxide coating
6
7
8
9

Positive plate

10 Commix

1. ! F|L|A
2/A | C|I|D|1I
3./]S|O|L|U|T
4. ] C|A|T|A L
5./ C|OR|R|O
6. ! B/A|L|A
7/C|IA|T| IO
8. i V| iI1|T|R
99/]A| N|O|D|E
0. M| T | N|G | L

2 Underline all compounds we can divide by filtration:

.

chalk in o1l ]

salt in water

[ sea sand in water

[ chalk in water

potassium permanganate in water ] sugar in water

7~

dust in the air ][ tea leaves in tea ]
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3 From the chemistry equipment below, set up and label the filtration apparatus:

(use ChemSketch computer program, print out and glue in or draw)

Obrazek 16.1: Laboratory equipment

IREalRAY

—

Ee=a

Obrazek 16.2: Filtration

— stand

filter funnel + paper

filter ring

beaker
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3 DISTILLATION

metodika pracovni list

1 Write the names of the listed elements in the crossword below. Find and define the
correct solution.

H | Ti | As| At | Si | Se| S | Ba Fe | O | Mn
1 DN bR Y
Y | T| R | S S E|U| B A
D I S | T I L | L | A | O | N
R|T|E|A|]L|E]|F]|R I R | X | G
O] A | N | T I N | U I T M| O |Y | A
G | N I I C I R|U|]O|N|G]|N
E I @) N E | E
N | U N N | S

E
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2 Play a memory game. Your task is to find out 3 matching pictures — as the first one,
a picture of chemical glassware, another one with its corresponding Czech term and the
third with the English term of it.

Obréazek 16.3: Memory Game

Kufelovd | eranmeyer
Kédinka Beaker bafka Flask
Filtracni Filtration Blchneroya Buchners
nalevka Funnel nalevka Funnel
Lishigly Liehig, Deélici Separatory
(pFimy) Condenser nalevka Funnel
chladié
Destilaéni Distillation Teplomér | Thermometer
barnka Flagk
Zé?rusnv{t Three - way &loni \acuurm -
nastavec Adapter Distiling
Adapter
ﬂ Tieci miska Pestle Odsévacl Filtering
s tlougkem Andd bafka Flask
U Iartar
h Bunseniy Bunsen Trojnoéka Tripad
kahan Burner Stand

3 Describe the distillation apparatus. Then, use arrows to specify the direction of con-
nection of cooling water used in steam condensation.

Obrazek 16.4: Memory Game

burner

223

condenser




4 Decide and underline, which of the given mixtures are suitable to divide by using
distillation.

7~

oil and water ][ ethanol and water [ methanol and ethanol ][ ethanol and chalk

toluene and petrol ] spirit and oil

.

5 Use literature or internet sources to give examples of distillation in real life. Write in
English.

earth oil rectification

distilled water production

production of distillates in food industry
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4 GAS PREPARATION

metodika pracovni list

1 From the given list of terms choose the correct labels for the apparatus and chemical
ware in the pictures:

e gas apparatus,

Kipp’s apparatus,

round-bottom flask, e bowl,

e measuring cylinder,

round-bottom flask with septum inlet,

separatory funnel, retort flask

Obrazek 16.5: Gas preparation equipment [

Separatory funnels

Round-Baottaom Flask
with Septum [nlet

absorbtion bulb

Obréazek 16.6: Gas preparation equipment II

|

Measurng

Separatory finnel — cylinder

Bowl

’{M |||||m||||||||||'|'.||||||||'I|||||||.||||n|||
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Obrazek 16.7: Gas preparation equipment II1

2 Set up the equations correctly with the help of elements and substances listed on the
cards:

The equations are those that produce carbon dioxide, sulphur dioxide, hydrogen, oxygen and
chlorine.

CaCOj3; + 2HCIl — CO, + CaCl; 4+ H,0

Na»SOj3; + H,SO4 —— SO2 4+ Na,S0O,4 + H,0

Zn 4+ 2HCl — H; 4 ZnCl,

2KMnO,4 + 3H202 — 302 4+ 2MnO,; + 2 KOH + 2 H,O

MnO; + 4 HCl — Cl; 4+ MnCl; 4+ 2 H,O

3 With the help of dictionary or web search translate the czech names of substances from
the previous exercise and match them with their translated terms:

Zn CaCOg3; Na,SOj; MnO- H50,
zinc calcium carbonate | sodium sulfite manganese dioxide | hydrogen peroxide
KOH HCl1 CO- SO, H-
potassium  hydro- | hydrochloric acid carbon dioxide sulfur diozide hydrogen
xide
Cl, O, Ca(OH)- H-.O KMnO,
chlorine oxygen calcium hydroxide | water potassium
CaCl, H,SO, ZnCl, MnCl,
calcium chloride sulfuric acid zinc chloride manganese  chlo-
ride
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4 Fill in the table, write down the equations for the proof and arrange them so they work:

Gas Characteristics Equation
COz | Uninflammable, colourless, heavier than air. | Ca(OH)y + COy — CaCO3 + H,0
S0, | Poisonous, colourless, creates acid solution. | SO, 4+ 2H,S —— 3S + 2H,0
H, Inflammable, colourless, lighter than air. 2H, + Oy —— 2 H,O wooden stick on fire
Os Colourless, heavier than air. C+ Oy — COgy (smoldering wooden stick)
Cly Poisonous, green and yellow, heavier than | Cly + 2 KI — I, + 2 KCI

air.
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5 ATOM

metodika pracovni list

1 Using dictionary, look up the English translation and pronunciation of the terms below.
Fill in the table:

atom, molekula, ion atom, molecule, ion

proton, neutron, elektron proton, neutron, electron, positron
castice, kation, anion particle, cation, anion

neutralni naboj, kladny a zaporny naboj neutral, positive, negative charge
slupka, energeticka vrstva shell, energy level

jadro nucleus

planetarni model atomu planetary model of atom

« — Castice, a - zareni a — particle, a - radiation
kvantové-mechanicky model atomu quantum — mechanical model of atom
orbital orbital

Substances consist of mass particles of the size 10 '®m which cannot be chemically further
divided. They have neutral charge and are called atoms. This concept came from old Greek
philosophers Democritos and Leukippos. This theory had been omitted and forgotten for cen-
turies. At the beginning of the 19th century, a British chemist John Dalton began to deal
whith the topic again. However, it was J. J. Thomson who confirmed the existence of the inner
structure on the ground of his discovery of the negative charge that particles carry. He labe-
led this particle electron. The physicist Ernest Rutherford carried out experiments with o —
particles. In 1911, he proved there is a positive charge on the atom’s nucleus. Subsequently, he
constructed a model for the mentioned kind of atoms, that is called planetary model. Niels Bohr,
a Danish physicist, constructed another model of atoms in 1913. It is based on the occurrence
of electrons which have stable energy levels by the nucleus. This degree gradually increases
along with the distancing of radii shells from the nucleus outwards. The mentioned discovery
was an important step towards today’s perception of the atomic model, known as quantum
mechanical model of atom. There are positive particles in the atom‘s nucleus called protons, as
Ernest Rutherford found out in 1918. James Chadwick (1932) also came to conclusion that po-
sitive particles called protons occur in the nucleus. The electrons are in electron shells forming
orbitals of various shapes, which are placed around the nucleus. Within these shapes, there is
95% chance of electron occurence. We use 4 quantum numbers (n, 1, m, s) to describe the energy
of respective electrons. The number of electrons is identical with the number of protons in the
nucleus. When an electron leaves the shell, a positive particle — cation - is produced. Reversely,
if an atom accepts an additional electron, a negative particle — anion - is produced.

2 Fill suitable particles in the equations and decide what type of radiation is produced:

3Bi?" —— LPb*" ¢’ radiation 87
5o U —— ( Th?* 4 4He?* radiation a

g P0?" —— At + e radiation 5~
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3 Match the pictures with terms connected to radioactivity in practice:

e Defectoscopy e Radiocarbon dating
e Nuclear power reactor

e PET checkup e Sterilisation

Jaderny reaktor

Nuclear power reactor Defectoscopy | PET checkup I

6Cl4 7N14 + ﬁ_

Sterilisation Radiocarbon dating
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6 PERIODIC TABLE OF ELEMENTS

metodika pracovni list

1 Describe the periodic table of element:

Label both vertical and horizontal lines/collumns of the periodic table. Then, describe what
element description gives for information (add arrows). Finally, distinguish P Block Elements
in colour into 3 groups; nonmetal (in red), semimetal (in orange) a metal (in blue).

G

O ] O &

Obrazek 16.8: Sodium

electronegativity element symbol

22,99
proton number

—_— w a: M~ atomic (relative) mass
1,00

2 Derive elements’ names:

There are many ways how elements got their assigned names. To demonstrate, their respective
names could have been derived as example from a name of a scientist, certain characteristics
of the elements, various substances they may form or from a name of a state.

1 Look at the elements below and decide how they got their names.

2 Considering each line represents a certain pattern of how elements got their names, add
another two elements those follow the similar or same pattern.

Chlorine certain characteristics (= green), Bromine (stinking), Sulphur
(yellow), Phosphorus (acquiring light)

Oxygen generates acid, Hydrogen (= generates water)

Nobelium from a name - Alfred Nobel, Einsteinium, Curium, Rutherfordium,
Mendelevium, ...

Germanium from a country, Polonium, Francium, Americium (continent)
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3 Complete the missing gaps in the text below:

Periodic table of elements is formed by 7 lines which are called periods. These determine the
number of electron layers that include electrons. The periodic table has 1§ columns which
are called groups. Within those, the elements have the same number of valence electrons, and
therefore, similar characteristics In 1869 D. I Mendélejev formulated the Periodic Law, in which
he stated that the characteristics of various elements are periodically dependent on their atomic
weights. As known today, the characteristics of elements are also periodically dependent on their
atomic or proton number.

4 Try to combine element symbols so they form English first/given names:

ReBeCCa, LuReN, LuCy, AllCe, LiAm, BeN, AmY, ...
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7 CHEMICAL BONDS

metodika pracovni list

1 Determine bond polarity:

The polarity of bonds is determined by the odds in electronegativity AX of both of the depicted
elements. With this in mind, fill in the missing gaps in the chart below. Highlight the correct
letter. Subsequently, the highlighted letters ought to form the name of a particle that consists
of two or more atoms.

Bond AX Non-polar Polar Ionic
K-F 3,2 L K M
C-S 0,1 0] A U
H-C 0,3 L B G
Li- O 2,5 N M E
O-H 1,8 Z C N
C-H 0,3 U A Y
O - Na 2,5 \Y% W L
N-H 0,9 S E H

2 Determine bond type:

Look at the pictures and find out inorganic and organic substances whose molecules have single,
double or triple bonds.

Chemical bond type accor- | Inorganic substance | Organic substance
ding to multiplicity example example
Single bond H-0O-H water H;C—-CH;s ethane

Double bond

O=C=0 carbon dioxide

H,C=CH, ethene

Triple bond

H—-C=N hydrogen cya-
nide

HC=CH ethyne
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3 Determine molecule shape:

Consider the electron configuration of the central atom. Then, choose the corresponding shapes
for the molecules of various substances: CHy (methane), CO, (carbon dioxide), H,O (water),
CoHy (ethene). Here is a small hint: oxygen O, nitrogen N, carbon C.

Form the molecules out of baculiform models and find the angles between the o bonds within
the respective molecules.

CyH, — square molecule, 120°
j 9

CH, — tetrahedron shape, 109°28°
; \ )

ceCO2 — linear shape, 180°

NHjy - molecule derived from tetrahedron shape, 105°

Hy0 — a square polymolecule derived from tetrahedron
) " shape, 104°28"°

9

4 Find the incorrect statement:

1 There are hydrogen bonds between the water molecules in ice.

2 Metal crystals have common valence electrones which form a metal bond.
3 Van der Waals‘ bonds in graphite enable its electrical conductivity.

4 Sodium fluoride has an ionic bond.

5 The formula of ammonium cations is NHs"

6 carbon atoms in diamond are connected by firm covalent bonds
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8 CHEMICAL REACTIONS

metodika pracovni list

1 Explain chemical process

Define the chemical process and explain why aluminum and io-
dine react after just dropping a water droplet:

Reaction equation: 31, + Al —— 2 All,

Chemical process is a process when bonds of reactants disappear
and new ones evolve in the products of these reactions.

2 Explain a chemical processes:

This exercise brings up chemical processes shown in the pictures below. As seen in picture 1,
zinc and sulphur react stormy with the emergence of zinc sulfide. In picture number 2 we can
see an example of how hydrogen peroxide reacts in the presence of manganese dioxide. Later,
the same process follows a thermal decomposition of sodium bicarbonate into soda, carbon
dioxide and water (number 3, Pharaoh’s snake experiment). Finally, the fourth picture shows
a reaction of lean nitrate and sodium sulfide (Invisible ink experiment).

Write down the equations for the respective reactions. Decide whether the reactions are syn-
thesis, decomposition or substitution. The description should also include thermochemical
terms.

1. Zn+8S — ZnS
synthesis, exothermic
decomposition, exothermic
decomposition, endothermic
substitution, exothermic
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3 Explain chemical processes

The pictures below show four reaction types - protolytic (A), redox (B), precipitation (C), and
complexing (D).

Considering the given reactants, characterize these reactions and write down their modified
equations.

Reactants and products of the given reactions: FeCls, HyOo, KOH, K [Fe(CN)g], Pbl,, KI, HCI,
Pb(NO3)2, KC], HQO, Fe4[Fe(CN)6]3, IQ, 02, amd KNO3

proton transmission

KOH + HCl — KCl + H,0

electron transmission

SHyOy +2KI—— Iy + Oy + 2KOH + 2H,0

evolving insoluble salt

2KI + Pb(NO3); — Pbl, + 2 KNO;

evolving complex

3K,[Fe(CN)s] + 4FeCly — Fe,[Fe(CN)sjs + 12KCl
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9 PROTOLYTIC REACTIONS

metodika pracovni list

1 Describe the protolytic reactions:

The picture shows an experiment that determines the principal of
water and ammonium reaction. Write down the equation of this
reaction and describe what particle is transferred between the
reactants. Then, the reaction of hydrogen chloride with water.
Fill in the text below describing which particle causes acidity
and which one basicity of a solution.

Ammonium equation: NHs + H,O — NH," + OH

Hydrogen chloride equation: HCl + H,O — H30" + Cl”

Solutions with [H30%] = [OH | are neutral (pH = 7. As long as
[H;07%] > [OH |, the solution is acid (pH < 7). When [H30"] <[OH |, the solution is alkaline
(pH < 7).

2 Figure out the crossword solution and find out a different name for protolytic reactions:

1 [clulE[M][I]CclA]L]S
p slrlr]1lc|lo|N
3 O/X|1|D|E
4 G|lo|L|D

5 slolp]1]UulM
6 'S|T|A[B|L|E

7 FIL|A|S|K

8 LIA[S|E|R

9 ' 1|O0|D|I|N|E
10 Alcl1|D

1 What do we use while doing experiments? (e.g. water, HySOy, ...).
2 What is the 14" element of the periodic table that is used for PC microchips or glass?

3 An oxide is a chemical compound that contains at least one oxygen atom and one addi-
tional element.

4 What is the most precious thing for some people? (it isn’t money, but it shines in the
same way ).

Tell me the 11" element of the periodic table!
An element in which occurs at least one isotope is stable.
What is the English translation of the Czech word “banka”?

Laser is a device which emits light; it can be used for eye surgeries.

© 00 J O ot

The element celebrated on 6 March is used to prevent the thyroid cancer. It is ..........
10 The direct opposite of base is acid (e.g. HCl, HySOy)
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3 Explain the experiment:

There is a simple explanation of an experiment where
a teacher turns “water“ into “wine* and vice versa, as
long as we understand the color coding of substances
in relation to their pH ambient circumstances. How do
we call such substances? Include in your explanation
other examples of such substances (look them up in
other sources). Add an equation of neutralization re-
action used for the experiment mentioned above.

Substances changing their colour as depending on the
pH of the solution are acid — base indicators. In the
experiment we used phenolphthalein which is violet in
alkaline environment but colourless in acid one. That
is why it changes its colour in the second glass where
there could be sodium hydrozide, for example. In the

third glass, the colour disappear because of hydrochlorid acid.

The equation might therefore look like:

NaOH + HCl — NaCl + H,O

Other examples of indicators are:

methyl orange / methyl red / litmus / Congo red
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10 GUESS THE TITLE

metodika pracovni list

1 Solve the crossword and get to know the topic of this worksheet:

1 P/E/R|T1|O|D|1I]|C]
p clo/o/L|E|R

3 EIL|E|[c|T|R]O]N
4 ClE[L|[s|1]U]JS
5 P[R[O[T|O|N

6 PIE[T|/R|O]|L

7 Olz|O|N|E

s [PlL]Aals|T]1]C]|S

9 AlL|clola|O]|L

10 E|L|E[M|[E[N][T]S
11 cla|le/Mm|l1|s|[T|R]|Y
12 ol1|L

13 B|A|S|E

14 WlA[T E|R

15 E|N|E[R|C]|Y

16 H|Y|D|/R|O|G|E]N

1 A tabular display of the chemical elements is called a periodic table of elements.
2 A chemical equipment used for making compounds colder.

3 A particle with a negative charge.
4

A Swedish mathematician, professor of astronomy at Uppsala university, after whom a
temperature unit is named.

5 A particle with positive charge.

6 Light fuel oil, synonyms are gas or gasoline.

7 A molecule, very similar to the oxygen molecule, but having three atoms.

8 Synthetic materials made from a wide range of organic polymers such as PVC,

9 An organic compound, its molecule contains one or more hydroxyl groups (OH) attached
to a carbon atom.

10 A substance whose atoms all have the same number of protons.
11 The best subject ever!

12 A viscous liquid derived from petroleum, especially for use as a fuel.
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2 Write down the equations of chemical processes:

In the picture right, there is shows the reaction of pow-
der form of iron with oxygen. In the picture left, you can
see methane combustion (Burning hands experiment).

Write down the equations of both of the chemical pro-
cesses. Complete the equation and fill in the gaps.

The equation for the reaction of iron with oxygen:

4F€+302 — 2Fes04

Iron loses 3 electrons, its oxidation number increases
from 0 to +II1, it oxidates.

The equation of methan and oxygen reaction:
CH4 + 202 — COQ + 2H20

Carbon loses 8 electrons, its oxidation number increases
from -1V to +1V, it oxidates.

Oxygen loses 2 electrons, its oxidation number decrea-
ses from 0 to -II, it reduces.

3 Describe chemical processes behind battery cell:

In the picture, there is a simple cell that is constructed
out of a lemon and two nails of different metal material.
The voltmeter shows measured voltage on the mentio-
ned metal nails. Describe how the cell works and how
you would achieve even higher voltage while using the
same as opposed to different metals.

Different types of metals have different electrode po-
tential. After dipping them in an ionic solution (here
lemon) the chemical energy on the metal surface chan-
ges into electric one. The final form of the cell carries
and provides electric voltage.
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4 Select usefull redox reactions:

Redox reactions are broadly used in practice but some of them might also become undesireable.
Select those that we make use of.

CORROSION OF IRON METAL PLATING
GALVANIC CELLS FUEL COMBUSTION
HALOGENATION TOXICITY OF CHROMATES

240



17. Slovnik

17.1. English - Czech

ATOM, MOLECULE, PERIODIC TABLE

English Czech Note
accept prijmout 5, 10
add pridat, pripojit 1,6
angle uhel 7
anion anion 5)
atom atom 5,9
atomic (relative) mass atomovéa (relativni) hmot- 7,6
nost
atomic number atomové ?jslo 6
attach pripojit 10
bond vazba 7,8
bond: covalent bond vazba: kovalentni vazba 7
bond: double bond vazba: dvojna vazba 7
bond: hydrogen bond vazba: vodikova vazba 7
bond: chemical bond vazba: chemické vazba 7
bond: ionic bond vazba: iontova vazba 7
bond: metal bond vazba: kovova vazba 7
bond: single bond vazba: jednoducha vazba 7
bond: triple bond vazba: trojna vazba 7
bond: Van der Waals’ bonds vazba: Van der Waalsovy 7
vazby
bonded vazany 7
cation kation 2,5
configuration konfigurace 7
connect spojit 7
consist skladat se, obsahovat o, 7
crystal krystal 7
electron elektron 95, 6, 10
electron layer elektronova vrstva 6
electron transmission prenos elektront 8
electronegativity elektronegativita 6,7
elementary elementarni 2
emit vyzatfovat, vysjlat 9
energy energie 10
energy level energetick vrstva D
group skupina 6
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English Czech Note
charge naboj 95, 10
charged nabity 2
increase zvetsit, zvysit se 2,5, 10
ion ion

ionic iontovy , 10
isotope izotop

line rada

linear linedrni

matter hmota

molecule molekula , 7, 10
multiplicity nasobnost

negative zaporny , 10
neutral neutralni , 9
neutron neutron

non-polar nepolarni

nucleus jadro

orbital orbital

oxidation number
P block elements
particle

particle of matter
periodic

periodic law
periodic table
planetary model of atom
polar

polarity

positive

positron

proton

proton number
proton transmission
quantum-mechanical model
quantum number
radius

shape

shell

tetrahedron
transfer

valence electron

ELECTROCHEMISTRY

oxidacni ¢islo
prvky bloku p
castice

hmotna céastice
periodicky
periodicky zakon
periodické tabulka
planetarni model atomu
polarni

polarita

kladny

pozitron

proton

protonové ¢islo
prenos protonu
kvantové-mechanicky model
kvantové cislo
polomér

tvar

slupka

CtyTstén

prenaset

valencni elektron

o

, 9, 7,9, 10
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English Czech Note
anode anoda 2
cathode katoda

cell clanek 10
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English Czech Note
coating povlak 2
dip ponofit 10
electrode elektroda 10
galvanic cell galvanicky clanek 10
metal plating pokovovani 10
plate desticka 10
positive plate kladna elektroda 2
potential potencial 10
voltage napéti 10
LABORATORY EQUIPMENT
English Czech Note
apparatus aparatura, pristroj 2,3,4
balance vahy 2
beaker kadinka 2,3
bowl (sklenénd) vana 4
Biichner’s funnel Biichnerova nalevka 2,3
Bunsen burner Bunsenuv kahan 3
cooler chladic 10
device pristroj, zarizeni 9
distillation flask destila¢ni banka 3
equipment vybaveni, zafizeni 1,4, 10
Erlenmeyer flask kuzelovéa banka 2,3
filtering flask odsavaci banka 3
filtration funnel filtracni nédlevka 2,3
flask banka 3,4,9
funnel nalevka 2,3, 4
gas apparatus aparatura pro jimani plynu 4
gas preparation equipment  zafizeni pro piipravu plynu 4
inlet privod 1
Kipp’s apparatus Kippuv pristroj 4
laboratory coat laboratorni plast 1
laboratory record laboratorni protokol 1
laboratory table laboratorni stul 1
Liebig condenser Liebiguv (piimy) chladi¢ 2,3
measuring cylinder odmérny valec 4
pestle and mortar tfeci miska s tlouckem 3
pipette pipeta, pipetovat 1
protective ochranny 1
retort flask ktivule 4
round-bottom flask banka s kulatym dnem 4
round-bottom flask with frakéni banka 4
septum inlet
safety rules bezpecnostni pravidla 1
separatory funnel délici nélevka 2,3, 4
stand stojan 2,3



English Czech Note
thermometer teplomeér 2,3
three-way adapter zabrusovy nastavec 3
tripod stand trojnozka 3
vacuum-distilling adapter alonz 3
wooden stick Spejle 4
ELEMENTS, COMPOUNDS
English Czech Note
alcohol alkohol 10
alkaline alkalicky 9
aluminium hlintk 8
ammonia amoniak, ¢pavek 9
ammonium cation amonny kation 7
antimony antimon 3
arsenic arsen 3
astatine astat 3
barium barium 3
bromine brom 6
calcium carbonate uhlicitan vapenaty 4
calcium hydroxide hydroxid védpenaty / hasené 4
VApPNo
calcium chloride chlorid vapenaty 4
carbon uhlik, uhlikovy 7,10
carbon dioxide oxid uhlic¢ity 4,7, 8
diamond diamant 7
element prvek 4,6,7,9, 10
element symbol znacka prvku 6
ethane ethan 7
ethanol ethanol 3
ethene ethen 7
ethyne ethyn 7
formula vzorec 7
gasoline benzin 10
gold zlato 9
graphite grafit 7
hydrogen vodik 3,4,6,7, 10
hydrogen cyanide kyanovodik 7
hydrogen chloride chlorovodik 9
hydrogen peroxide peroxid vodiku 4,8
hydrochloric acid kyselina chlorovodikova 4,9
hydroxide hydroxid 1
chalk krida 2
chemical formula chemicky vzorec 4
chemicals chemikalie 1,9
chlorid manganaty manganese chloride 4
chlorine chlor 4,6
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English Czech Note
chromates chromany 10
inorganic anorganicky 7
iodine jod 8,9
iron zelezo 3, 10
lead nitrate dusicnan olovnaty 8
manganese mangan 3
manganese dioxide oxid manganicity 4,8
methane metan 10
methanol methanol 3
methyl orange methyloranz 9
methyl red methylcerven 9
nitrogen dusik 7

oil benzin, olej 2,10
organic organicky 7, 10
oxide oxid, oxidovy 2,9
oxygen kyslik, kyslikovy 3,4,6,7,9.10
ozone ozon 10
petrol benzin 3, 10
petroleum ropa 10
phenolphthalein fenolftalein 9
phosphorus fosfor 6
plastics plasty 10
polymer polymer 10
potassium hydroxide hydroxid draselny 4
potassium permanganate manganistan draselny 2,4
selenium selen 3
silicon kremik 3,9
soda soda 8
sodium sodik 8,9
sodium bicarbonate hydrogenuhli¢itan sodny 8
sodium fluoride fluorid sodny 7
sodium hydroxide hydroxid sodny 9
sodium sulfide sulfid sodny 8
sodium sulfite sifi¢itan sodny 4
sulfur / sulphur sira 3,6,8
sulfur / sulphur dioxide oxid sificity 4
sulfuric acid kyselina sirova 4
symbol znacka 6
titanium titan 3
water voda 4,7, 10
zinc zinek 4,8
zinc chloride chlorid zine¢naty 4
zinc sulfide sulfid zinec¢naty 8

CHEMICAL REACTIONS
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English Czech Note

acid kysely, kyselina 1,4,6,9, 10
acid-base indicator acidobazicky indikétor 9

acidity kyselost 2,9
balance an equation vy¢islit rovnici 4

balanced equation vycislena rovnice 8

base zasada, zasadity 9,10
basicity zasaditost 9

burning hotici 10

catalyst katalyzator 2

combine zkombinovat 6
combustion hoteni, spalovani 10

commix smichat 2
complexing komplexotvorny 8
compound sloucenina 4,9, 10
conditions podminky 9

Congo red konzska cerven 9

construct vytvorit 9, 10
corrosion koroze 2,10
decomposition rozklad 8

dilute redit 1

drop kapnout, kapka 8

droplet kapicka 8
endothermic endotermicky 8

equation rovnice 4,5,8,9,10
exothermic exotermicky 8
experiment pokus 1, 5,8,9, 10
flame plamen 2

form tvorit, vytvorit 4,5,6,7,8,10
halogenation halogenace 10
hydroxyl group hydroxylova skupina 10
indicator indikator 9

invisible ink neviditelny inkoust 8

litmus lakmus 9
neutralization neutralizace, neutralizacni 9

oxidate oxidovat 10

pour lit 1
preparation priprava 4

product produkt 8

proof dukaz 4
protolytic protolyticky 8,9

react reagovat 8

reactant reaktant 8,9
reaction reakce 2,8,9,10
redox redox 8

reduce redukovat se 10

speed rychlost 2
substance latka 2,4,5,6,7
substitution substituce (nahrazovéni) 8

synthesis slucovani 8
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English Czech Note
thermal decomposition tepelny rozklad 8
thermochemical terms termochemické podminky 8
violently bourlivée 8
MIXTURES, SEPARATING MIXTURES
English Czech Note
distillation destilace 3
filtration filtrace 2
heterogeneous heterogenni 2
homogeneous homogenni 2
mingle smisit 2
mixture SMES 2
precipitation srazeni 8
solution roztok 2,4,9,10
CHARACTERISTICS
English Czech Note
caustic Ziravy 1,2
coloured zbarveny 4
colourless bezbarvy 4,9.10
combustible hotrlavy 4
compressed stlaceny 1
corrosive ziravina, leptavy 1
electrical conductivity elektricka vodivost 7
explosive vybusnina 1
firm pevny 7
flammable hotlavy 1
gas plyn 1,4
gas benzin 10
incombustible nehotlavy 4
insoluble salt nerozpustna stul 8
irritant drazdivy 1
liquid kapalina 1, 10
metal kov, kovovy 6, 7, 10
nonmetal nekovovy 6
odourless bez zapachu 10
oxidizing oxidujici 1
poisonous jedovaty 1
powder prasek 10
precious drahy, drahocenny 9
property vlastnost 2,4
semimetal polokovovy 6
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English Czech Note
smoldering doutnajici 4
stable stabilni 59
stink pachnout 6
synthetic synteticky 10
toxic toxicky, jedovaty 1,4
transparent ¢iry 10
violet fialovy 9
viscous viskézni 10
vitriolic ziravy 2

METHODS, HEALTH
English Czech Note
health hazard riziko pro zdravi 1
injury zranéni 1
microchip mikroc¢ip 9
nuclear power reactor jaderny reaktor D
PET (positron emission PET (pozitronova emisni 5
tomography) tomografie)
radiation zareni 5
radiocarbon dating radiokarbonovd metoda da- 5

tovani

reflectoscopy reflektoskopie 5)
surgery chirurgicka operace 9
thyroid Stitna zlaza 9
wound rana 1

17.2. Cesko-anglicky

ATOM, MOLEKULA, PERIODICKA TABULKA
Cesky Anglicky Poznamka
anion anion 5)
atom atom 5,9
atomové (relativni) hmot- atomic (relative) mass 6
nost
atomové ¢islo atomic number 6
castice particle 2,5,7,9, 10
ctyrstén tetrahedron 7
elektron electron 5, 6, 10
elektronegativita electronegativity 6,7
elektronova vrstva electron layer 6
elementarni elementary 2
energeticka vrstva energy level 5
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Cesky Anglicky Poznamka
energie energy 10
hmota matter

hmotné castice particle of matter

ion ion

iontovy ionic , 10
izotop isotope

jadro nucleus

kation cation , D
kladny positive , 10
konfigurace configuration

krystal crystal

kvantové ¢islo
kvantové-mechanicky model
linedrni

molekula

nabity

naboj

nasobnost
nepolarni
neutralni

neutron

orbital

oxidac¢ni ¢islo
periodicka tabulka
periodicky
periodicky zakon
planetarni model atomu
polarita

poléarni

polomér

pozitron

proton

protonové ¢islo
prvky bloku p
prenéset

prenos elektronu
prenos protonu
pridat, ptipojit
prijmout

pripojit

rada

radek

skladat se, obsahovat
skupina

slupka

snizit se

spojit

tvar

uhel

quantum number
quantum-mechanical model
linear

molecule

charged

charge

multiplicity
non-polar

neutral

neutron

orbital

oxidation number
periodic table
periodic

periodic law
planetary model of atom
polarity

polar

radius

positron

proton

proton number

P block elements
transfer

electron transmission
proton transmission
add

accept

attach

line

row

consist

group

shell

decrease

connect

shape

angle
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Cesky Anglicky Poznamka
valenc¢ni elektron valence electron 6, 7
vazany bonded 7
vazba bond 7,8
vazba: dvojnéa vazba bond: double bond 7
vazba: chemicka vazba bond: chemical bond 7
vazba: iontova vazba bond: ionic bond 7
vazba: jednoducha vazba bond: single bond 7
vazba: kovalentni vazba bond: covalent bond 7
vazba: kovova vazba bond: metal bond 7
vazba: trojnd vazba bond: triple bond 7
vazba: Van der Waalsovy bond: Van der Waals* bonds 7
vazby
vazba: vodikova vazba bond: hydrogen bond 7
vyzatfovat, vysilat emit 9
zaporny negative 5, 10
Zvysit, zvysit se increase 2,5, 10
ELEKTROCHEMIE
Cesky Anglicky Poznamka
anoda anode 2
¢lanek cell 10
desticka plate 10
elektroda electrode 10
galvanicky clanek galvanic cell 10
katoda cathode
kladnd elektroda positive plate 2
napéti voltage 10
pokovovani metal plating 10
ponofrit dip 10
potencial potential 10
povlak coating 2
VYBAVENI LABORATORE
Cesky Anglicky Poznamka
alonz vacuum-distilling adapter

aparatura pro jimani plynu
aparatura, piistroj

banka

banka s kulatym dnem
bezpecnostni pravidla
Biichnerova nalevka
Bunsenuv kahan

gas apparatus
apparatus

flask
round-bottom flask
safety rules
Biichner’s funnel
Bunsen burner
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Cesky Anglicky Poznamka
délici nalevka separatory funnel 2,3, 4
destilacni banka distillation flask 3
filtracni nélevka filtration funnel 2,3
frakéni banka round-bottom flask with 4
septum inlet
chladic cooler 10
kadinka beaker 2,3
Kippuv pristroj Kipp’s apparatus 4
krivule retort flask 4
kuzelova banka Erlenmeyer flask 2,3
laboratorni plast laboratory coat 1
laboratorni protokol laboratory record 1
laboratorni stul laboratory table 1
laborator, laboratorni laboratory 1
laser laser 9
Liebiguv (piimy) chladi¢ Liebig condenser 2,3
nalevka funnel 2,3, 4
odmérny valec measuring cylinder 4
odsavaci banka filtering flask 3
ochranny protective 1
pipeta, pipetovat pipette 1
pristroj, zafizeni device 9
privod inlet 1
stojan stand 2,3
Spejle wooden stick 4
teplomeér thermometer 2,3
trojnozka tripod stand 3
tTeci miska s tlouckem pestle and mortar 3
vahy balance 2
vana (sklenénd) bowl 4
vybaveni, zafizeni equipment 1,4, 10
zabrusovy nastavec three-way adapter 3
zafizeni pro pripravu plymu gas preparation equipment 4
PRVKY, SLOUCENINY
Cesky Anglicky Poznamka
alkalicky alkaline 9
alkohol alcohol 10
amoniak, ¢pavek ammonia 9
amonny kation ammonium cation 7
anorganicky inorganic 7
antimon antimony 3
arsen arsenic 3
astat astatine 3
barium barium 3
benzin gasoline 10
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Cesky Anglicky Poznamka
benzin petrol 3, 10
benzin, olej oil 2,10
brom bromine 6
diamant diamond 7
dusi¢nan olovnaty lead nitrate 8
dusik nitrogen 7
ethan ethane 7
ethanol ethanol 3
ethen ethene 7
ethyn ethyne 7
fenolftalein phenolphthalein 9
fluorid sodny sodium fluoride 7
fosfor phosphorus 6
grafit graphite 7
hlinik aluminium 8
hydrogenuhlicitan sodny sodium bicarbonate 8
hydroxid hydroxide 1
hydroxid draselny potassium hydroxide 4
hydroxid sodny sodium hydroxide 9
hydroxid védpenaty / hasené calcium hydroxide 4
VApno

chemicky vzorec chemical formula 4
chemikalie chemicals 1,9
chlor chlorine 4, 6
chlorid vapenaty calcium chloride 4
chlorid zinecnaty zinc chloride 4
chlorovodik hydrogen chloride 9
chromany chromates 10
jod iodine 8,9
kremik silicon 3,9
kiida chalk 2
kyanovodik hydrogen cyanide 7
kyselina chlorovodikova hydrochloric acid 4,9
kyselina sirova sulfuric acid 4
kyslik, kyslikovy oxygen 3,4,6,7,9.10
mangan manganese 3
manganese chloride chlorid manganaty 4
manganistan draselny potassium permanganate 2,4
metan methane 10
methanol methanol 3
methylcerven methyl red 9
methyloranz methyl orange 9
organicky organic 7, 10
oxid manganicity manganese dioxide 4,8
oxid sificity sulfur / sulphur dioxide 4
oxid uhlic¢ity carbon dioxide 4,7, 8
oxid, oxidovy oxide 2,9
ozon ozone 10
peroxid vodiku hydrogen peroxide 4,8
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Cesky Anglicky Poznamka
plasty plastics 10

polymer polymer 10

prvek element 4,6,7,9, 10
ropa petroleum 10

selen selenium 3

sira sulfur / sulphur 3,6,8
sifi¢itan sodny sodium sulfite 4

soda soda

sodik sodium , 9

sulfid sodny
sulfid zinec¢naty

sodium sulfide
zinc sulfide
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8
8
8
8
titan titanium 3
uhlic¢itan vapenaty calcium carbonate 4
uhlik, uhlikovy carbon 7, 10
voda water 4,7, 10
vodik hydrogen 3,4,6,7, 10
vzorec formula 7
zinek zinc 4,8
zlato gold 9
znacka symbol 6
znacka prvku element symbol 6
zelezo iron 3, 10
CHEMICKE REAKCE
Cesky Anglicky Poznamka
acidobazicky indikator acid-base indicator 9
bourlivée violently 8
dukaz proof 4
endotermicky endothermic 8
exotermicky exothermic 8
halogenace halogenation 10
hoteni, spalovani combustion 10
hotici burning 10
hydroxylova skupina hydroxyl group 10
indikator indicator 9
kapicka droplet 8
kapnout, kapka drop 8
katalyzator catalyst 2
komplexotvorny complexing 8
konzska cerven Congo red 9
koroze corrosion 2,10
kyselost acidity 2,9
kysely, kyselina acid 1,4,6,9, 10
lakmus litmus 9
latka substance 2,4,5,6,7
lit pour 1



Cesky Anglicky Poznamka
neutralizace, neutralizacni neutralization 9
neviditelny inkoust invisible ink 8
oxidovat oxidate 10
plamen flame 2
podminky conditions 9
pokus experiment 1, 5,8,9, 10
produkt product 8
protolyticky protolytic 8,9
piiprava preparation 4
reagovat react 8
reakce reaction 2,8,9,10
reaktant reactant 8,9
redox redox 8
redukovat se reduce 10
rovnice equation 4,5,8,9, 10
rozklad decomposition 8
rychlost speed 2
redit dilute 1
sloucenina compound 4,9, 10
slucovani synthesis 8
smichat commix 2
substituce (nahrazovéni) substitution 8
tepelny rozklad thermal decomposition 8
termochemické podminky thermochemical terms 8
tvorit, vytvorit form 4,5,6,7,8,10
vycislend rovnice balanced equation 8
vycislit rovnici balance an equation 4
vytvorit construct 9, 10
zasada, zasadity base 9, 10
zéasaditost basicity 9
zkombinovat combine 6

SMESI, DELENi SMESI
Cesky Anglicky Poznamka
destilace distillation 3
filtrace filtration 2
heterogenni heterogeneous 2
homogenni homogeneous 2
roztok solution 2,4,9,10
smes mixture 2
smisit mingle 2
srazeni precipitation 8
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VLASTNOSTI, CHARAKTERISTIKA

Cesky Anglicky Poznamka
benzin gas 10
bez zapachu odourless 10
bezbarvy colourless 4,9.10
ciry transparent 10
doutnajici smoldering 4
drahy, drahocenny precious 9
drazdivy irritant 1
elektricka vodivost electrical conductivity 7
fialovy violet 9
hotlavy combustible 4
hotlavy flammable 1
jedovaty poisonous 1
kapalina liquid 1, 10
kov, kovovy metal 6, 7, 10
nehotlavy incombustible 4
nekovovy nonmetal 6
nerozpustna sul insoluble salt 8
oxidujici oxidizing 1
pachnout stink 6
pevny firm 7
plyn gas 1,4
polokovovy semimetal 6
prasek powder 10
stabilni stable 5,9
stlaceny compressed 1
synteticky synthetic 10
toxicky, jedovaty toxic 1,4
viskézni viscous 10
vlastnost property 2,4
vybusnina explosive 1
zbarveny coloured 4
ziravina, leptavy corrosive 1
ziravy caustic 1,2
Ziravy vitriolic 2
ATOM, MOLEKULA, PERIODICKA TABULKA
Cesky Anglicky Poznamka
chirurgicka operace surgery 9
jaderny reaktor nuclear power reactor 5
mikroc¢ip microchip 9
PET (pozitronova emisni to- PET (positron emission to- 5
mografie) mography)
radiokarbonova metoda da- radiocarbon dating 5

tovani
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Cesky Anglicky Poznamka

rana wound 1
reflektoskopie reflectoscopy D
riziko pro zdravi health hazard 1
Stitnd zlaza thyroid 9
zareni radiation 5
zranéni injury 1
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18. Pouzité materidly

Pokud neni uvedeno jinak, jsou pouzité objekty vlastni origindlni tvorbou autor;. Material je
urcen pro bezplatné pouzivani pro potieby vyuky a vzdélavani na vSech typech skol a skolskych
zarizenich. Jakékoliv dalsi vyuziti podléhd autorskému zakonu. Veskera dila autoru 1ze bezplatné
déle pouzivat a §itit pii uvedeni autorova jména.

V pracovnim listu €. 1 a v feSeni ¢. 1 byl pouzit obrézek z vystupu projektu CZ.1.07/1.5.00
/34.1034. Autorem obrézku je Sokolovd Dagmar. Déle byl déle pouzity GHS piktogramy z
https://www.reach-compliance.ch/ghsclp/ghspictograms/

V pracovnim listu ¢. 5 a v feSeni ¢. 5 byly pouzity obrazky z nasledujicich zdroju:
e http://artemis.osu.cz/mmfyz/jm/img/small/jadern’FD}%20reaktor. jpg
e https://www.rehabilitace.info/wp-content/uploads/2017/08/pozitronova. jpg

e https://slideplayer.cz/slide/3113737/11/images/8/Vyu’,C5%BEit%C3%AD+v+dal’,C
5%A1%C3%ADch+oblastech. jpg

e https://slideplayer.cz/slide/2863759/10/images/9/Fyzik’C3%A11n7,C3%AD+steri
lizace. jpg

e https://slideplayer.cz/slide/3113737/11/images/1/Vyu’,C5%BEit%C3%AD+jaderny
C3%A%ho+z%C3%A1%C5%99en%C3%AD . jpg

V pracovnim listu ¢. 10 a v feSeni ¢. 10 byl pouzit obrazek z http://www.ueb.cas.cz/c
s/content/elektrina-z-citronu

V publikaci byly déle pouzity zadznamy chemickych pokusti provedenych na Gymnaziu a SOSPg
Jeronymova. Tyto zdznamy jsou dostupné na youtube. Napft.:

e https://www.youtube.com/watch?v=Cl1A0TmDnPgY
e https://www.youtube.com/watch?v=2Rb7nj7q-WA

e https://www.youtube.com/watch?v=InJ_vmW9drO
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19. Materidaly k tisku
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Obrazek 19.1: Laboratory Rules - THE WORK AND SAFETY RULES IN A CHEMISTRY
LABORATORY

P

T 7 77 77
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Obréazek 19.2: Pexeso - DISTILATION

Kuzelova | erenmeyer
Kadinka Beaker bafika
EEELEL Flask
Filtraéni Filtration Blchnerova Blichrers
nalevka Funnel E nalevka Funnel
Lighigdy Lighig Délici Separatory
(pFimy Condenser nalevka Funnel
chladié
Destilacni Distillation Teplomér | Thermometer
hafika Flask
Zét‘:urusw\jr Three - Way Alani \acuum-
nastavec Adapter Distilling
Adapter
ﬂ Tred miska Pestle Odsavaci Filtering
stlougkem 2nd bafika Flask
U hlortar
i Bunseny Bunsen Trojnoika Tripod
kahan Burner Stand
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Obréazek 19.3: Cards - GAS PREPARATION

CDUIN | DUz | YOSH | ¢oe)d
YOUWM| O°H YHO)ed <o D
‘H c0S ‘0D IDH  HOM
¢O'H | “OUIN tOSeN toDded uz
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Cast IV
Prilohy
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A. Zdroje

A.1. Ucebnice a materiadly do vyuky

Ucebnice angli¢tiny pro CLIL - mezipfedmétové vztahy

http://www.macmillan.cz/bk-science.htm#.VS5va_msWBY
http://www.macmillanenglish.com/courses/macmillan-science/

Ucebnice patii do nové tady Macmillan Vocabulary Practice Series, obsahuje podklady pro
zarazeni mezipredmétovych vztahi do vijuky (zamérend na témata z prirodovédnych predmétu).
Je vhodnym zdrojem pro vyuku CLIL.

Ucebnicovd tada (1 — 4 dil) je doplnénd pracovnimi sesity, metodickou priruckou pro ucitele
(vhodné pro ucitele anglického jazyka i nejazykdre) a je doplnénd DVD.

Ucebnice Inspiration

http://www.macmillaninspiration.com/new/resources/web-projects

Zdroj napadi a inspiract do vijuky se zamérenim na vyuZiti metody CLIL. Pracovnt listy napric
kurikulem a vsemi predméty jsou soucdsti ucebnicové rady Inspiration. Ucebnicovd rada patii
do nové tady Macmillan Vocabulary Practice Series, obsahuje podklady pro zatazeni mezi-
predmétovijch vztahi do vjuky (zaméreni na témata z prirodovédnych predméti). Jednotlivé
pracovnt listy jsou doplnené tzv. Teacher s notes — metodikou pro zarazeni pracovniho listu do
vyuky.

English for Primary Teachers + Audio CD Pack

http://www.oup.cz/jazykove-prirucky-pro-ucitele/english-for-primary-teachers-a
udio-cd-pack-0194375625.html

http://www.oup.cz/jazykove-prirucky-pro-ucitele/oxford-basics-for-children-voc
abulary-activities-0194421953 . html

Metodicka prirucka pro ucitele, kterd se mimo jiné opird o metodu CLIL a napomuZze ucitelum

zdkladni skoly zatadiv vhodné aktivity této metody. Jako doplnéni je vhodné vyuzit radu Ozford
basics.

Oxford Read and Discover Levels 1 - 2 Teacher s Handbook

http://www.oup.cz/zjednodusene-cetby/oxford-read-and-discover-levels-1-2-teach
er-s-handbook-0194646475.html
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Novd rada publikaci pro rozvoj cteni obsahuje zajimavy vzdélavaci obsah, aktivity a ndvrhy
na projektovou cinnost. K dispozici v Sesti urovnich, 1-6, vhodné pro Zdiky od 8 let. Publikace
vyuzivaji metodu CLIL v Siroké skale témat ze tri oblasti uciva: Véda a technika, Priroda,
Spolecenské veédy a Umeni. Soucdsti jsou pracovni sesity, publikace jsou formou Audio CD
baleni (pro ¢tecky a audio CD). Pozndamky a CLIL pokyny pro ucitele na ht tps: //el t. ou
p.com/teachers/readanddiscover

THE CLIL RESOURCE PACK Second Edition WITH INTERACTIVE WHITEBOARD
SOFTWARE

http://www.levneucebnice.cz/p/the-clil-resource-pack-second-edition-with-inter
active-whiteboard-software/?gclid=CJajmMTC-MQCFWrkwgodE7QA2Q

Materidl nabizi vice nez 120 motivacnich aktivit pro CLIL, skladd se z Balicek, kopirovatelné
Resource Book a software doprovodné IWB (interaktivni tabule). Materidly jsou vhodné pro
zdkladni vzdélavani.

A.2. Literatura a texty k vyZiti metody CLIL

The CLIL teacher’s competences grid.

Bertaux, P., Coonan, C. M., Frigols-Martin, M. J., Mehisto, P. (2010). The CLIL teacher’s
competences grid.

http://lendtrento.eu/convegno/files/mehisto.pdf

Content and language intergrated learning.

Coyle, D., Hood, P.; Marsh, D. (2010). CLIL: Content and language intergrated learning.
Cambridge: Cambridge University Press. (161-163)

Teacher education for CLIL across contexts.
Hansen-Pauly, M.-A. et al. (2009). Teacher education for CLIL across contexts. From scaffolding
framework to teacher portfolio for CLIL. Derectorate-General for Education and Culture.

The European Framework for CLIL Teacher Education.

Marsh, D., Mehisto, P., Wolff, D., Frigols-Martin, M. J. (2010). The European Framework for
CLIL Teacher Education. Graz, Austria: European Centre for Modern Languages.

http://clil-cd.ecml.at/LinkClick.aspx?fileticket=C0kUQ%2BvEc6k’,3D&tabid=2254&1a
nguage=en-GB

Sbornik obsahuje vystupy z projektu ”Tvorba metodickiych materidli a postuptu pro zavddéni
vyuky anglictiny formou CLIL do vyucovacich predmétu na 2. stupni zdkladnich skol a nizsich
viceletych gymnaziich”.

7

Obsahové a jazykové integrované vyucovani na 2. stupni zakladnich $kol a niz§im stupni
viceletych gymnazii.

http://clil.nidv.cz/
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Soubor metodickyjch listu, které prezentuji nejriznéjsi moznosti, jak vyuzit metodu CLIL, kterd
spocivd v integraci ciziho jazyka (anglictinyg, némdciny a francouzstiny) a odborného predmétu —
M, CJ, Pr, Z, D, F, CH ,Vv, Hv, Tv, Ov, Pv, Tv apod.

Early birdie

http://www.earlybirdie.nl/index.php?page=&pid=1

A.3. Vzdélavani, kurzy, e-learning

Content and Language Integrated Learning (CLIL) Essentials

http://www.britishcouncil.cz/pro-ucitele/online-kurzy/clil-essentials
https://www.teachingenglish.org.uk/article/clil-%E2%80%93-how-do-it

Kurzy jsou zamérené na osvojent si dovednosti potrebnijch k propojeni vijuky anglictiny s ostatnimi
predmety. Jsou k dispozici online.

Metoda CLIL poprvé v nasi skole

http://www.nidv.cz/aplikace/prihlasovani/kurzy_prihla\protect\discretionary{\cha
r\hyphenchar\font}{}{}sit.php?id_kurzu=45725&operace=detail

Semindr nabizi sirsi pohled na kombinaci jazykové vjuky a vyuky odborného predmétu, tzv. me-
todu CLIL (Content and Language Integrated Learning). Témata semindre se dotykaji péti
oblasti, kterd jsou v tomto potadi postupné prezentovdna: 1. Predstaveni metody CLIL, 2.
Pldnovani vyucovaci hodiny s metodou CLIL, 3. Vijukové materidly a zdroje — tipy a ndméty,
4. Ukdzky metody CLIL ve vyuce, 5. Hodnoceni Zdki a metoda CLIL.

A.4. Metodiky a jiné praktické publikace

Seznamte se s CLILem

http://clanky.rvp.cz/clanek/c/z/17657/POJETI-PRINCIPY-A-CILE-CLIL-VYUKY.html/

Seridl ¢lanku zverejnénijch na Metodickém portdlu www. rvp. cz. Uditelé zde najdou clanky
teoretické, praktické 1 odkazy ma zajimavé zdroje, projekty a skoly, které CLIL jiZ delsi dobu
implementuji do své vijuky.

CLIL v ceské skolni praxi

http://www.vys-edu.cz/VismoOnline_ActionScripts/File.ashx?id_org=600139&id_do\pr
otect\discretionary{\char\hyphenchar\font}{}{}kumenty=3987

%

Materidl, ktery je vystupem projektu Vijuka anglicting napiic predméty na ZS, G a SOS kragje
Vysocina, jehoZ cilem bylo podpotit jazykové vzdéldvini v AJ na vybranych Skolich Kraje
Vysocina prostrednictvim metody CLIL.

Cizi jazyky napf¥i¢ pfedméty 2. st. ZS a odpovidajicich ro¢nikii viceletych G
http://clil.nuv.cz/

Moderni CLILovd prirucka, tentokrdt pro 2. stuper ZS. Jeji soucdsti je nejen zdkladni metodika,
ale také vybrané ukdzky dobré praze z AJ, NJ a FJ.
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A.5. Videa
Matematika 1. stupen

https://www.youtube.com/watch?v=L_NuJKNTOHO

Matematika 2. stupeii

https://www.youtube.com/watch?v=Bh97UtWesK8&feature=related

P¥irodovéda — 1. stupeii

https://www.youtube.com/watch?v=dyWeAgPzmFO

Ruéni prace Rumunsko — 1. stuperi

https://www.youtube.com/watch?v=hsYE6s4pAVO&feature=related

Télesna vychova — 1. stuperi

https://www.youtube.com/watch?v=60NYmIJBZ_A&feature=related

Matematika - Gymnazium

https://www.youtube.com/watch?v=sydD23PY2vY

Télesna vychova - Gymnazium

https://www.youtube.com/watch?v=vljuwdOmPIM

Biologie — Gymnazium

https://www.youtube.com/watch?v=_C41yjiNjIg

Zemépis — Stfedni odborna skola

https://www.youtube.com/watch?v=G5dnjr-mIVk

Biologie — Stfedni pedagogicka Skola

https://www.youtube.com/watch?v=M9KzMofYgBM

Obcanska nauka — Stfedni pedagogicka Skola

https://www.youtube.com/watch?v=4xkgzrpLodc
Fyzika — Stfedni pedagogicka skola
https://www.youtube.com/watch?v=0mAjbapAUEs
A.6. Hry vyuZitelné p¥i vyuce CLIL

CLIL & EFL GAMES & ACTIVITIES
http://www.gameforclil.blogspot.cz/
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Communication Games and Activities for CLIL

http://www.scribd.com/doc/16111303/Communication-Games-for-CLIL
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