O SH
O O

Mozaik EducationO| A

C R

mozalweb.com

Vs

e

-

."::_ 4

A L S

Mozaik Education

MOZAIK

< E
o
© S
0
3o
n =
N
O o
o E
fEi=
+
s =
£ @
1l
>
T E
o O
= | =
i i
He
112
il
oo O
mm
w ©
-
Ak
o °
OJI"
=
S w
+—
=)
=
2o
(@]
=
(@]
n




Mozaik Education

e Mozaik Education2 1990 2B W ItA
ZLALR 252 A|ZAESL|CEH SR, 7HE 2

1A - ! (@}

CIXE Z2E= NS/t 52| orbt7t & s LT

e WALSI AZER0] V[SXtS0] 2
SEUCEE sl AZEL S| V[E29

H=2d0| =50 2ot fls L

+ 20038 2| A&, 1007k Ol 42| AFkl= LA E

n
[0
o
i
Ral
um
El
=

o A HHIX JHE:
30712 Q10|12 AFRO| 7t 3t L&

T oot I W e
; WINI‘\JESDL ( / @I\ﬁﬁﬁfs}% IEIEISJ)PEAN
2027 AWARDS 2020 N 2016 iﬂﬂo&f K

FINALIST



MMM 2| X3 THE

o e N ; rO RUSSIA

,;.._.".“1‘ o
POLAND ' BELARUS 0 Y.

) GERMANY

e L@ .‘;" @ UKRAINE KAZAKHSTAN * =
bay of OGN !-RO%MA‘_,,, ® — MONGOLIA
Biscay TALY ' '

. 4 [) . ° Black Sea

TUNISIA

Hudson Bay

Labrador
Sea

LN

UZBEKISTAN

TURKEY

R A . N
Mediterranean Sea & b oy 5 °

MOROCCO } {
IRAQ IRAN

ALGERIA

SAUDI ARABIA

MAURITANIA

A THAILAND

i,
VENEZUELA e

|
"
i

NIGERIA ]
® D \ ETHIOPIA

GHANA
COLOMBIA o
Guinea

o

[HINDONESIA
S

CONGO

| TANZANIA |

BRAZIL
]

ANGOLA
ZAMBIA

( MADAGASCAR
NAMIBIA

SOUTH AFRICA

BOLIVIA

PARAGUAY

AUSTRALIA

ARGENTINA

MOZAIK



alale

mg_zaLearn
LI ES

mozaLearnS §3| MPNE=S=l

2+ 9e% oEolE O
SSaEe s o

QAIUOIALE DSBtm E
5 1% 8 Goof AU

SRR AHE = XS
Mgk L C.

- mozaBook Ll 3}A!

088 YE ATEF 0,

« mozaWebO|Z2t= Z!0f A

Hi 2= O ==0] &=
QE}OI“EHi

- mozalogO|2}t= St
X EHOF & S A|AE
. O|C|of 2to|E 3z
CH2b4] LHE.

=
== _LEIOP[[H&

moza
'6'I-AH Mo| 2o k|

(=T p—|

WALZ} Al
Ao 0|8

SR . =
& Yo
[ - 4 B »
I o
PN
A T
| W ™
(e )
Az ol Fy T ]
e

mozalog

St S S ?ZO
oty AH¥S 50
$lo e
0~

mozaPortal



it

E
g
$
E

|:| xl Ed
-'-“ 74

- CH3HA AT
- FOIA Bh

Cx g B
C S W



mozaBook &

Ciats HES I8 CIX[E natyM

mozaBookO|Zt CiztA] SIO|EEEE £

AT EQO{ULICEH O|™MNK| QIME A=

CIX g notME HHYOIM § ZHOIYE LHES B9
Ciztal &H, 30 23, w8 T2 F=et FHE
BT, & &0 o|sist7| 7t § #{{X|7|= gL CE

/‘

Tutankhamun’s tomb

the
M_protcctod by magic. the tombs were ofica robt
ptian Pharaoh and his wife (2nd millennium

Background colour

NEEEEENE®

& ¢ & =\, 100

' Internet  mozaWeh Myaccount Computer  History  Favourites  Gallery | %

& I G, ~ =

25|

mozaBook2| L& E ZAe{2|0f=
MEStD FHEE L O
RYSO0| 20 M3 a2
OlE|AEZ} BtE ASYL|LCE
ASHO| 7k 7tM o] 8

I ¥5t= o2 27|18

HEY = ASLIC



© niclof ato| 2| - MA= E3ts &

mozaBook2| O|C|0] 2}0[E3{2|= W&E Atz2| Fotot AHat OpEH7EX| LI CF
N3 AL TE B A Vil tiztA LIE2 FHER2 a5 o ALL
SIE|SUOILt A7 HFEH O A E O[O|X[, H|E| 2Lt Ar2Ent@ HA0] E5LICH

.Q'\\\l\‘-‘\ \\\\\\

@ ZE _uzxg a9y =7

o2l stdolatz HIFE 2|7 =72 AFEAL AEHEO|AE
Ao A Dzt EEof O8E d2le A2 22Tt
MolAsHL T8 220 et ES52f WE=0| HHEH
NelH oz MENSHY| Jts gL Tt

& uABUCH

mozaBook®| LEE 22X HX7IS S5 SS5t0 IAHQl
SHXIE BHE 4 o0 @I x
e C
~

R

P ESLE (oftel |E, AZAIZ|7], dATRZEO],
O AELILt) ot=2, O|C|O 2foj=a{e|Lf

B SUOIL} HFEHOMSFE O|0[X], 18, HIC|22t QL|2F
23st7| 7Sk

> ro om [Ho

| 4 Exercises

chicken squirrel wild pig

41 2 3 4 B o i
= = 2T S w B

2143t BRXE I O, OfLIB MR
2Q0t7| Hsotnf SR IASS

CHE WARH BHEO] 52 BRI,

ofL|R 1o YeE

M CHAl O] 8%




m OZ a W e b @ lll b . O|C|of 2fo] = 2|2
II | h Ed T 4 3D animations e Myinpopt . -~ LR
HOolAM St= CIX|E 357 gotol 517 WA $1')\POIE i - '_ mozaWeb?2| O|C|0f 20| E&{E[2
° L Ar 0B8R N 2 CHSHAl L{ES Ha|z|of oL
Pl oz HIag B AAHSET| AlA = Al O3 o)L
?:|—|0|'7| EEI—“:I'- o*l EE:| M

DM E X7 =5
o oo BRw AzS
) £g0| B AELCH

=, B E Wb, OfL|EH FXK|
O|C|0f 2to|E{e[0| = X0 H=
HIC|Q, @C|Q, 0|0|X|, Atktel &
Az Tt 432 nitlese =

[ ] (L
B (0] oL & Kot
+ gLt

Shop
Meda lixay 30 Vigegs Yookt Prodicts myl ogm

EF X SEEZRIH
FHE=Z ™d2|=l 1100 7§ O] &9
mozaTools E7= SOl & WALE
AHEO| ZtsgtLCE 9| =2 7|52
AL BOX[D Qo

SHES o)A KO|RE B, AS,
OFLI® Hj S = HoFo| 2 S0f7he
o Hol Z2 7|22 MBSt

) Find your way nome ? ®

AL

HSaf A=

YHZE e AlY

mozaWeb?| =2|A, A& E,

d2 4TS A Aol wels

AESHA HOXH 220 H5HA

ofL|mo|M, 2MX|, 22| BEX Xt=&= O FOF0 myy = urcq*m 27 SES=
CHSH Z10| i = O =320| k|2 & L. O =&0|7|= $L|ct,
mozaWeb= 2 QY EE2IRKNE Sl 20| 2210 A EBM XL}

IS A7F AZEQOS MX|E WQ Il 9aLCH Al maEE M QR Rel 3 52 +& A&LICH




mozaTools @®

FHE S8 =21

Mass i —
'@\ Electroneg. |
iy lon-len. %3 5]
\\) J Cond. 148!

'Silicon

22 23 24

Ti| V| Cr

0 M (2 i
Zr Nb Mo

720 (74 |7
Hf Ta W

[104 [105 | 106

Rf Db Sg

I s-block [ p-block
B d-block M f-block

- EERRD 6 |67 o8 [60 |70 |7
Ce Pr | Nd Dy Ho Er Tm Yb Lu
1(91—?' ' ‘g8 s |10 101 102 |103

Th Pa U Fm Md No Lr

G gaseous
& liquid

* O[Xl= 1107tX| O] &9 =X

AMNEY £ U= O ==

© WAEX] et 0[SX| OrF Lt
=Rl el

e
i
|
=
T

b
on
1o

rlo
ML O 4o Kl
o2

h 2 L

olo
ol
1=
I
0o ~ pu
o
l

+
5

2
i)
AC
n

ANa Meaed = A=

AZEQIOOM HE
& LTk

Off L| | 0] 24

oz 2752
o L o| M &
AT HBLCL
o Lm0l 412
2UA 3EE o
o QA0f FLc.

#* Tiles

110742 =+
JUO Lt =49 =& S0{LtD Q

AN

W
éll.llk

IIW'L

H EHE
EEEN

i

= 7|50| Al oK1 on A getstn
1 QUELICH MAIE L 0| 252 mozaBook
'6I-AH%

e

£ www.mozaweb.com ZIAIO|EO|A| RtOIEH™



f J1) Acropolis (Athens, Sth century BC)

mozaik3D @ ®

CHetA| At 22

312 Acropolis (Athens, 5th century BC)

MOZAIK
L
(o)

30
rr

WM 2 RoOtE =, Ol0|X[eF =20 ESH0] 13000
0 0|2l 3D OfL|H| o[ = A LICE.

O] OfL|Oo] 2 Hizty nMOA &S = ASLICH
CHtA] EEOA Ol 83 st SOA SF3loF 2 L

> &

[x2
rC mo O 1o

192 | o1 | 20 P

A me mo

O &AH 485l =82 O SO|XITISHA Sta DAoAM _ : = ORI TIHX| AMAFSI| £
Ml MBLo| B2 0|7 7t et : - e ZHE A0 2 XA

Parthenon Athena
(cutaway) Parthenos

Erechteion Prﬁ::::ﬂs @ mozaik3D E ||: Z-\I ol 7|- = -L %i Q l—l El--

Acropolis Propylaia Parthenon

HAL 3D 2 - Ot 2 E 2| (OHH|H)

L
AN

0
s s | LUCERRRNAS
v 3

T -
AN\ . -

=
iar = — Cochlea Organ of Corti Tonotopy WQ“-IZ Aninjliﬂn {mofzafgg ‘ P = et I > :
l]|-|ll -7egani;ﬂ1° earin Ear Earbniej((j‘rf(“{‘(r(r( = I
TEaEEEs ~ : N B Xj3o| H|H
| - : : SO0 M O lSHHAM

- 3D 20| 37| 4¥t oM E JHsFLILC ol o, OV 40 R TR

N | : = = QLEGITHE x| e

A

« £Q OHHO|A A2 2 &S LILCT o AAA S| E7FAIC|E

Aot AhA Q| Bl 2t

Viking descent
|- modules

X|2|s 3D 2 - S E

Marsrovers | B CI.

s e I S oty g ASL|CH

ng of Curiosity descent module



HEZ OtEL|, 222 3§,
OtL|H Fo| EEHO
UALHE =2Z0| 2 ZL

[ | History and histary of arts

VR 7|27 X HA:

. Xfo|2A R I}
e ADIEE

* VR 2HZ
* mozaWeb A%

* mozaWeb 3D W

og CezE -
( [22E) -

XS ST20HE 220|
oL|nt Z Mol =20| Ltk
d2|7] E7E ALRS| 2CiH
0| L} el o| T 0| X|of
a2l0|Lt Z&817|7} T LI
SHEO| £ K|S WoIChe 20|
o1 Z teof 0 AlAHS 3

WAL A E = AR S L E.

Ef =3 =

Windows, Androi
A rE2} LSO




mozaBook Editor @ ®

22! CIX[Hmats HE A AH

D= HEXZE X7|Q| Q= witAE PDFE mozaBook Editor
AAEO0 YEESHD HEEZ CHztA CIX|E WM E FSA L 5=
AMABoZ = 28 HEKXLZL 7 QIE QI MMAE ZHX| D Q7| 20
HiEF 20| 7ts gL Cf.

CIX|2 it S|

AWM=z, HEAS2S dAST P S0| AEHE AMEl MSS TALEZE B mozaBook
Editor2| 22tQl CIX[8 HY SHZ0| B=Ed S5 LICH Che2 2, OJC|0{2t0] E2{2| 0| A
&S SctM FI15H7[7t 7hs = LI CL O] 42 Mozaik EducationO| 2t= 100070 = 3D

gH, =4 71 B|L|, 20|, O|0|X], =Xt CHE E5H Ui €255 Eot=

Chetd n]8 ZHZES| +=F UL

2IEHA AE

O|C|oj2to|E e 2|0 = == 0|2, RXt7|2| CIX|E 2HUXE FIHSAHLE QIE Aol A
7tM7| 2 7t L CE Ao CHtAl Ao A= A, oM 2202 SESt=
A, Windows, i0OS 22 Android EHE2& At Z2 270 U2tA mozaBook Editor=

Soff CHaot CIX[E witM 7| X[ E TS = ASL|CH

B
g
$
-

mozaBook Editor

220! CIX|Zmats HE A|AH
=4

o PDF It (D I}tA) 7} 7|

o HO|X|YLEL} E2r) HEST|
o WIPMOf CHtA LiE 7t

o Ciztal Xt OHE7|
o CIXE witM mi7|X] E+=7| (mozaBook, mozaWeb, iOS, Android)

o XSO S HiF5H
'
Q}
3 I

- WY 57

o CIX|E @ItM 7| K| A
o CIX|E @M T§7|X| B
o CIX|Y DIpA Tj7|X| Sge =

N

mozalearn 21 X| 2}
2310l HAT| B mozalearn A|AHEIS |5t S X| 3}
2M

%ﬂ

MUl

i}

HX|ztet #HEE @77t o 47| mozaBook, mozaWeb A~Z E Q)0

CIHmo|AQt Ql0jetM S =50 HAN =82 mozalearn X3}
EHE O|Lo| M 7ISStASLICE

* mozaBook: O 24l Sl AL X} QIE{ I O] A

e mozaWeb: M 24l Sl ARE X} QIEH IO A

* mozaTools: H|O|E{H|O|A 30 ALE X} QIE{ I O] A

o 3D MM O A 3 2F MO &2 & 22

ojC|oj2fo| B 22|
=0 SH= et neg 2

o

Al 3D & H (13007l O|4h

£ H|C|2 (10007 O|Ah

2 7 2 AHY (11071 O 4h

£

=t

S

T
=

r
4o

L

==

oo BRI K

. o|o|X| =& o

. Z 9 e ot
Mozaik Educationd} 19| ItEH{E2

ASSHM MER2 s FUXE 7fEstn '
U7| IfZ0 O|C[oj2to|E 2l HEsHo =
SHCHSED U}SLICEH ST AHEO| 7hs3t R E
ZHXE= www.mozaweb.comzt=
HAOIEN M &2 = USL L

12 Ho Ho Ho Lok 4

o
%)

I.:

.:é

4



mozaik3D °*

HEEZO|LL EfERS flet 3D

O O Z2|H 0|82 T2 8~184 ALO[2]

ISHA SAERSLICE FAL 7=, =2
, 2tetat X| 2|t 23 E Tty
=

Hz0 Sf= 20| gL,

~

(D Ancient Roman domus

DA mozaik3D

E%% 307” Olggl -z Download on the 1
oz Aoty Asu, | @ Aeesee
SHEHAM 2=0] &
9| 7|2|= FO{ &L,

Chaty 3D BUS FH,
s, %4, 0/2] Yoz

A MOl 27| & 7hsSRLIC

! © Recents
% Favourites
™ New 3Ds

& Geography

Four-svoke(}uocng-r R »
ol 3pEEe R oo B
Li2f| o] M 77t X| ZE5tatL|Ct, ,
== [V [T E-TES /-
OfL|MO|M=tEl == i

e ey g [

@ Mathematics

r‘“ / History

\ GETITON
’/’ Google Play

Chets] = A10| HOIXIS
AA LT

A
T AMA

Z} Mozaik 3D& =2t 7|43d S 2ls Lx=
Dz 478517 7hseLCh B2 22| T AIL{OfA]
AMSIALL S B HO| LS B0t EMAIR

N3

r2
=2
e

2

H7He| 3
E

D & & UG LI mEkA, 718X
ZO[AEZ AHESHO] o g

5
g= A& =0tttz & ASLICH

How doé$ It work? -Turbojet

This animation demonstrates How a turbojet engine
works.

2 mozaik3D Y2 SoiM 2= 3D FHZ
£ &L L (2E VRS EADT S 3H0| E
iOSSt2 Android= 28t AH20| 7ts gL CL)

M4 7|5 ofLino| 4 24 0] 4 ES
VR BEE, QIf 0=
SO7tAL o 28 589
sy Zu, e 227 A DOt ZbsE AL



solAoldE2 =
F7|7f Ol E 4| 7%

HO|L} ASHOAM LIR=
gXlel tjaS2 oo HE

Vd—-z=3z+1
tes. @

4—z= (3m+ 1)2

d—z=(3z) +6z+1

]c' bt ]),

Google Play

off 29| THA =SS ofLtH

N 2AHM %0123'- 2R}

cagige

O
f-(0.3072,1.922)

M= AREAR A MO A= =0/2] 7|2 & M-S LIL
ol Al =& MAZF {EA =0k7tal A=X[ & Of3Hsh
ZO[L} stulof M of CHzt4] HEO AL AHE = 7HSTELICE

Im

\ GETITON
'/’ Google Play

HHSE S =M Q| Bt
dES HHY EYAL. 2t 22 SEfS
HHY = I 20| 2dst=XE &g & JAUSLICH

#2 T BHS O[T BT YLICt,
J=E ZHgStD LA 24 0|52

000000
000000




©
®
S
O
S
O
r
S
==

T
IH
o
[

)
|
=
<M

Mo ==0[ &Lk

& 0f| A
ot

b

pru
e}

== Oldfjord

o 0
T

__I_L

El

HICE2

—
—

r

2 LIEtE == AL
X

1L

e
=

etz =+ AL

-
o

s

=

=

L& & 7tH2tE SoilA 7| Fote 2= /LICH
p=>.

#|h 3742 2H
M FHHEL

7 hOH| 24
MOZAIR

4]

.I

A

Xt
Al

Lt =

L

s

A Ol
T M-

QW@ 3o §

M ZHH| 2t

2 LabCamera expiare to Learn
2 LabCamera exgiare to Learn

2

#

=]
T

=)

=

VS

i}

-

7

I

O

.
o
=

LabCamera= ZH&H 2R|SHZ, HIEHA AlD, 2|0 HYX

LabCamera+= 1t

=MLt 4=2| TjEOo|Lt £O[X|

ote

o

2= ety a5 S OHEY|

Mo ==0[ &Lk

b

=

=)
0

-
o

—

LIEfLE BEX|E0A Z20] & L AL CH

= Hlu

= 2= O[3t
VS

H

O

EH b

il

O|l=, 22| 02| X|

ml|

=L

53

|5 7712 222 T35

o
T



e
£
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1. Frequency 8

A dice has been thrown several times. The outcomes are the following :
.| =) r ] [sw ] [ve
el o L] B3 ) BD ) 6

Based on this, what was the frequency of throwing a 1?7

Q1 Q « ©: Qo

2. Adding fractions #

Do the following calculation.

AT (B0
6 3

o m © © _w Q =
6 G 6 6
3. Diagram 8

Observe the diagram and find out the average temperature of the
specified week,
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}\ Word problems
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®

e

LA

The area of a triangle is 25 m’, and its perimeter is 12/23 |
1,500 cm. What is the radius of the circle inscribed in the i
triangle?

I
2|
T ﬁ'}i v

o
)

L# steps of the solution

L

1. First make a drawing, collect the data and then write down
the quantities you want to calculate. If necessary convert
the units into common metric units.

Gl E

AR RR AR AR AR RN R R R R AR AR R R EAR R RRE ]

3.A=25m’ area
4.P=1500cm=15m length
=7 length

6. Write down the formula you are using. If necessary,
rearrange the formula to solve for the unknown quantity.

Area-perimeter-inner circle radius formula of the triangle

9. Substitute into the formula and do the calculations.

A A At S Sk B L ek

2:( m’
10. r= — = m
m
@0
The radius of the circle inscribed in the triangle is m.
# T Y




o
ri

Bl N R oo o
2 or 2 Jorn

o
=1
7

=1

rHI
rm

OF

_

Hr rjr 2

v [0
L
\J

rlrgJ

|

om rr

P =
|E

m <2

()

Q

R
u

©

jo M

I

rn

o Ho

NNl

I4ﬁ|_| |.

AN H
g ofl A HE 57| 7%
THol o S2AlE
U= LIt

= wXj

mby
ZHO0| U=

220 X=

= 0f
=H2 of
3% 32

Vertebrate

Nervous
brain evolution system
Biology
Animals %
. Sense of balance
The ear and Layers of the
the mechgmsm skin; cutaneous
of hearing senses
: r:h The/sense
N7 organs
{
Nose, the
mechanism .
el Mechamsm.
of taste reception
The human
—~ eye =
hﬂ The upper
— gastrointestinal
rechnol tract
Pecdnot‘_)gy Voice
HOCUction production
Oral cavity,
pharynx and
oesophagus
0 The urinary
system
Male

reproductive system

Jejmo| HAPEE
XIHE Ltatel 270

S==7|7F gL

Homo
erectus

Human
skeleton
Parts of the i
human body / J
| Human
5 muscles

Body parts

Human body
{female)

Human body
{male)

Levels of
biological
organisation

The anatomy
and functions
of the liver

Hubble Spac
Telescope

Observatory.

Space adventurers;
Spaceitravel

/ Space |
/ shuttle

Satellite
havigation, GPS

(1957)

Lymphatic
system

9

of the spine bi

£

Medical conditions

Blood
vessels

The human

blood
Connective
tissues Z
& 0
’ The heart
Circulatory
system

Deep vein
thrombosis and
pulmonary embolism

journey to outer
space {1961)

~ 55 Apolio 15 mission
- {Lunar Rover)

The giants of
the Solar System
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How do we get to space?

——
i Jpuntc =

Solar System
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Secrets ofour
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(*SECRETS.OF OUR ENVIRONMENT" GRADE 41
SUALCT ENVIRONMENTAL STUDIES FOR PUPILS OF
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You must have taken partin ex- 4. Colour the inanimate things
cursion in the forest before. What
did you see there? List the things

which sorround John in the forest.

Living and inanimate environment

. The school premises, residential houses and objects were created by people.
List the objects shown on the picture. Count the number of plants, animals
and objects on the picture. Colour as many circles as the number of objects
you’ve found.

environment.

inanimate nature @

living nature )

artificial environment

O]

. Cross the odd one out in each group. Give reasons for your choice.

our living and inanimate world

\.OOODO ‘@DOOQO %DOOQO

2. Tell what similarities and differences are there between the members
of the pairs on the pictures. Mark the inanimate objects with a star.

animate — inanimate

Let’s play!

Useful to memorize! ’@

Collect pictures of various living things. Form teams. Group pictures The environment around us can be natural or artificial. The natural
according to criteria of your own choice. Also look for new grouping environment is made up of living and inanimate things. Living things
criteria. At the end of the game, one pupil from each team explains exhibit phenomena associated with life, which inanimate objects don't

the grouping criteria. show.

> If possible, bring half of an eggshell to the next class.

of nature: [ll - water, [l - ground,
[l - air! Draw living things on John's

‘Wie wurde der Wildtaube der Nestbau
beigebracht? Du erfihrst es. wenn du
die Geschichte aus dem Buch
,Zauberhafte Welt der Vigel

und Natur” von Magda Nidai liest.

Die seitlichen Aste der Deckfedern
sind miteinander verhak.
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Unsere gefiederten Freunde

In den Siedlungen finden dic Wildvigel ausgezeichnete Nistpliitze
und geniigend Nahrung. Einige sind nur im Winter, andere vom
Friihling bis zum Sommer unsere Gste, aber vicle von ihnen
leisten uns das ganze Jahr iiber Gesellschatt.

1. Erinnere dich! Was sind die gemeinsamen Merkmale der Vogel?
DIE STADTTAUBEN

Die gemiitlich auf den StraBen der Stidte watschelnden, unter-
schiedlich gefirbten, verwilderten Haustauben nennen wir Stadt-
tauben. Sie erscheinen oft in imposanten Mengen auf den Pliitzen
der Stidte.

2. Schreibe die Namen der Korperteile auf die Linien! Koin
Was ist typisch fir das AuBere der Stadttaube?

stromlinientérmig

lang, schmal

lange Schwanzledern

w

. Achte oben auf die ™~ Zeichen und zahle die mit der guten Flugfahigkeit
der Tauben zusammenhangenden Merkmale auf!

&~

. Wie heiBen die markierten Teile des Kopfes und des FuBes? Wie bewegt
sich die Taube? Wie gelangt sie an ihre Nahrung? Antworte mit Hilfe des
folgenden Textes!

Die Stadttaube bewegt sich in der Luft und auf dem Boden sehr
geschickt. Beim Gehen beriihren ihre vier Zehen den Boden. An
den Enden der Zehen befinden sich starke Krallen. Die Taube
emnihrt sich hauptsichlich von Kémern. Das Ende ihres Schnabels
ist hart, so kann sie die Korer leicht aufpicken.

Erforsche!

Zieh die unteren Aste der Taubenfeder vorsichtig auseinander!
Sieh dir ihre Struktur unter der Lupe an! Welche Funktion haben
die Federn?
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DIE KOHLMEISE

Dank ihrer typischen Farbe und ihres
typischen Gesanges gehort sie zu den
beliebtesten Bewohnern von Garten und
Park. Unermiidlich stgbert sie zwischen
Zweigen und durchsucht jeden
Winkel nach Futter.

3. Woran erkennst du
die Kohimeise? Male das Bild aus!

DIE AMSEL

Hiufig vorkommender Vogel in jeder Siedlung. Sie ist am hiufigsten
auf dem Boden Uber ihren g
Gesang, der das Ende der kalten Monate verkiindet, freut sich jeder
Mensch.

Sie sucht auf Biumen und in Stréiuchern nach Futter. Mit ihren
diinnen FiiBen und ihren groBen, krummen Krallen bewegt sie
sich geschickt und klammert sich akrobatisch an den Asten fest.
Mit ihrem kurzen, spitzen Schnabel schnappt sie sich viele
lliche Insekten und Raupen. Im Herbst und im Winter erihrt
sich von Kérnern. Thr Nest baut sie in einer Baumhohle.

4. Beschreibe das AuBere des Amselmannchens! Worin unterscheidet sich
das Weibchen von ihm?

Dank ihrer langen Beine und ihrer dunklen Federn kann sich die
Amsel lange Zeit auf dem Boden aufhalten. Hier sucht sie mit
ihrem langen, spitzen Schnabel nach Insckien, Wiirmern und
Schnecken. Im Herbst und im Winter gehoren auch Obst und
Beeren zu ihrer Nahrung. Sie nistet vorwiegend in Stréuchern.

5™ Worin unterscheidet sich die Schnabelform des Habichts von denen der
bisher kennengelernten Vogel?

DIMO| THE EQ3 o

— =
|

Erkundige dich! Mit was fiir Kornermn
darf die Kohlmeise im Winter
gefiitert werden?

Lies!

Die Kohlmeise ist ein hiufiger Gast
in unseren Girten, die im Friihling
von ihrem Gesang erfullt sind. Sie ist
uns eine nette, vertrauensvolle
Gesellschatt, die alles zu erkunden
versucht und auch beim Bau ihres
Nestes sehr anpassungsfahig ist...

Es kann auch vorkommen, dass sie
sich in unseren Briefkasten einnistet.
Die briitende Henne lisst sich dann
auch nicht davon storen, dass sich
die Tiir, an der der Briefkasten hingt,
mehrmals offnet und schliefit.

Egon Schmids: Tiere im Garten
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160.1. Onncarie Tionsnana
KATIYCTA TIOMHIAH

npzoe

160.2. JIHCTH# KamtycTs!  TIOTbMaHA
omouserana

Gyron uerka

1603.> 11

TIOJIBITAH

TIOABMaI OZUH CAMBIX KPACHBLIX BECCHIHX CafOBBIX
JCKOPATHBHBIX WBETOB. VIAUHOE HA3BAHHC LBOTKA,
LOTOMY 4TO LEET LBETKA M pasHoOGPazHe (opMbL
JeliCTBITENBHO NOTPACACT.

Pojuiiia GotbummscTsa TIObaNOR — Cpearsin Ais, o
3aCYIITHBBIE H TOPHbIE PAHOHBI: CTEITH I KAMEHHCTEIe
nycTini, Tlepebl i TYPKH YKpALIATH CBOH CaZbl THOTb-
TIAHAMIT CAMOI PaIHOlH LBTOBOIH raMMof. TroMbaH!
nonam & Esporty oxoio 500 71eT Hasa, TOra i Hawaach
TPHyMATBHOE 3ABOCKANIC TIOMBMaHAMI EBpOTEL

OCOBEHHOCTH PACTEHHA?

B Hauaie BeCHbI OSBIAIOTCS SAPKHE H HEKHbIE THOIb-
naist. Tlepen ocentieii nocatkoii B3OCIas MyKOBHIA
TIONBMANA HMECT 3aMAC! MHTATCTBHBIX BOECTR, H3
KOTOPBIX BECHOIH C/IE1YIONIEr0 101a PA3BHBAIOTC NH-
JATOUHbIE KOHH, PACTIONIOKEHHbIE B HIDKHE]! 4aCTi
OHI@ (HITKHSS 4ACTH NYKOBHLIbL,) H IOSBIISIOTCS POCTKIL

Viancume, noosexisie opaanei miotonana!

C MaKyIIKH TyKOBHILbI PA3BHBAIOTCA CTeGEh LBETKA
JHCTB, VIUHERHO-TAHIETHble, 3eIEHbIe, ¢ IIAIKHMI
11 BOHHCTBIMI KPAsIH 1 JIETKIM BOCKOBBIM HAETOM.
Pacrio0KeHb1 04EPEHO i OXBATHIBAIOT cTeGeb, [iTa-
TCABHBIC BEINCCTRA JOCTORIAIOTCA B JIHCTBS Mapa-
JIEITBHbIMH AKHIKaMH. OHM Pa3BAIOTCA OPHOBPEMEHHO.
Hipkinii et caMbili KpyIHbili, BepXHitii, Tak Ha3siBae-
Mbiif hrar-eT — caMbili MaeHbKitii.

Cpasnume, muemeentvie ycwu ysemsa pucynok 160.2!

B Gits, Kt 3eMiH,

WIALHBI UBETOK TioMbnata. TIo YCTPOHCTBY 1BeTOR,
ILIO0B 1 110 CBOEMY PA3MEpY TIOTbIIAI IOXOK Ha APY-
Iie HIBCCTHbIC CAAOBHIC PACTCHIS (TMINS THALHHT),
a OKOJIOUBETHHK OTAHNACTCA OT APYTHX PACTCHHL.
DJIeMEHTbI OKOJIOLBETHIKA HA3BIBAIOTCA JIHCTOYKAMH
OKOJIOUBETHIKA, & LBETOK LBETOuHON GyTOH.

THOILIIaH LUBETeT B IPOOIKEHHH HECKOILKIX ell, UBeTerHe
ABHCHT OT TEMTIEPATY DI BO3Y XA, OHH TDCKDACHBIE TEMTIEpa-
TypHBie MoK ATE N, ORI MOTYT NOMYCTBORATH HE TOTBKO
OKILIMBYIO TOTOLY Wil X0, HO W TDOXIAIHE CYMEDKH
B 9T0 BpeMS THCTONKH IIBETKA 3AKPHIBAIOTCA, SAIIIAN pac-
HONOKEHHBIC BHYTPH MECTHK 1t THIYHHKH, YTPOM, B COMHEt-
HOE BpeNs, UBCTOK OTKpAcTEs B dopie Gokana. B 510 Bpent
LBETOK OCEIIAIOT HACEKOMHIE, TaK KaK B THIAHHKE MOFYT Half Tt
MHOTO bLTIHOK. B 5T0 BEMA HACCKOMMIC OCYICCTRISIOT
ombuIeHiE LBCTK.

n

OOHOYGEMHUK MIOTHNANHA — AENECKAMU?

ii KOPOGOUKIH OTIIBETIIIETO THOIbIAA, PA3BH-
BACTCS CyXO OTKPBITHL ILIOJ, B KOTOPOM MHOTO CeMs.
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Tiombnan__ 161

KAK JIOJITO JKMBET U KAK PABBUBAETCA
TIOJIBITAH?

Tiobiiat KHBET HECKOMBKO eT. B JyKoBHiLe XpansTes
3AACH! IHTATEIbHBIX BELLECTE, KOTOPBIE H3 T0XA B T
Q€T POCTKH, PACLBETAET H NPHHOCHT 1104, MHorozet-
Hee pactenme®.

' 3ATIOMHHMTB!

TioaLAN YKOBHYNO- ICKOPATHBII0E PACTENHeE.
OcodennocTi:
~ NPHATOUHEIE KODHH FIABHOIO KOPHSL;
— VLAMHEHHO-TANIETHbIC THCTLA
ouepéano n 3
— B BETKe THIMHKY H NECTHK 3AIMIAIOT
ameTouK -
UBETOHBII GyTOH;
— KopoGouKa mi0na
— CyXie, PACKDBITHii OKOIONIOMHNK;
— MHOTO cemsiH.

a TIPOBEPKA 3HAHHIA!

1. Hasosire wacti Tio/bitanal

2. UeM OTIHHAIOTCS HCTES TIONBIANA OT THCThER:
KanycTsi?

3. 3Haverie BHIPAKEHIS MHOTONICTHEE pacTerie™

4. Uro xapaxTepio 11 GyToa upeTa?

5. Buasenne KopoGouki?

nyeroTene srot KopoBoKa censin
cyxoi,

conera paespunames 0L

X oxonomIOIK
TEPEIL TIOMBIAH

161.1. > Mepeuucaumy omuwius u cxodemeo
Q6yx 110006, npu noxowu pucyika?

1612, > JlyKosuy pocmka miosnana noca-
Oums 6 ysemounbiil 20pwox, nanomnennbiil
ysemounoii sexeil, u noneam cucmena-
muno!

161.3. > Tlpu nOMOWU PUCYHKA, YKa3aMS NPOUTTOORIfLE USNEHENU 6 KUY MioTbNaNG!

42 THERMODYNAMICS

3.4. Thermodynamic processes of gases

The thermodynamic change of gases always
oceurs when interacting with other bodies.

During heating (or heat transfer) and cooling
(heat reduction) thermal interaction occurs
between the gas and its environment. During the

ion and expansion of gases mechanical
n oceurs between the gas and its envi-
ronment. As a result, the energy of the gas may
increase, decrease or remain constant.

Let's examine the characteristics of changes
of energy states occurring due to thermal and
mechanical interactions between ideal gases and
their environments. Let’s base our examination
on the first law of thermodynamics:

AE=Q+W.

ENERGY EXCHANGE IN ISOBARIC PROCESSES

Let's heat a certain amount of gas in a cylinder,
fitted with a piston, at constant pressure.

During the thermal interaction occurring while
heating the gas, Q amount of heat is transferred
to the gas, which expands while W’ expansion
work is done on the environment. When cooling
the gas. Q amount of heat is removed from the
gas. while its volume decreases. In this case the
environment does W pressure-volume work on
the gas

The expansion work done by the gas can be
calculated as W’ = F-s. The force exerted on the
piston by the gas is F= p-A, while the change in
the volume of the gas is AV'= A - 5. Therefore the
pressure-volume work is

w=F A-s=p-AV.

‘This is true regardless of the shape of the container.

In case of isobaric processes, the expansion
work of the gas can be calculated by multi-
plying the constant p pressure with the AV
volume increase. Therefore

W=p-av.
The work done by the environment on the
gas is

W=-W'=—p.aV.

AE;>0
p| =

( 2 o

AE<0

(
\ | Tdecrases v

o, s

» ESSERR

1ol > W H

w
-
A
0, o

heating AE=Q+W cooling

42.1. Characteristics of the energy exchange between gases and the environment during isobaric processes

KINETIC THEORY OF HEAT _ 43

P P
Q=E,-E, +p AV
W=_p.AV 2
1 2
W=p-av. 2 . L2
fe==Eanlnna; n
1 2 v ( v

43.1. What is represented by the yellow area on the p-V.
diagram of the isobaric process?

Characteristics of the energy exchange during
isobaric processes
~The gas is in simultaneous thermal and
mechanical interaction with the environ-
ment.
~ During the two types of interaction bet-
ween the gas and its environment the
direction of energy transfer is always
opposite. When the gas receives thermal
energy. it releases energy by expansion work.
When the gas loses thermal encrgy. the
environment does positive work on the gas.
‘The amount of thermal energy transferred
is always greater than the mechanical
energy released. Therefore the internal
energy of the gas increases during heating an
decreases while cooling down.

The change in the internal energy of gases

during an isobaric process. According to

the Ist rule of thermodynamics:
AE;=Q-p-AV.

433, p-V diagram of an isochoric process

ENERGY EXCHANGE IN ISOCHORIC PROCESSES

Let's fix the piston in a given position. This ensures
that the volume of the gas remains constant.

In this case the state of the gas can only change
if we heat it or cool it. As the volume is cons-
tant, neither mechanical interaction, nor mec-
hanical work occur between the gas and the
environment.

During an isochoric process exchange of
energy between the gas and the environment
only occurs by the addition or removal of heat.

The change in the internal energy of gases
during an isochoric process:

In this case the Q amount of heat transferred to
the gas is entirely spent on increasing the internal
energy of the gas. The Q amount of energy re-
moved from the gas is equal to the decrease of
internal energy of the gas.

AE 20 weo ( AE <0 weo
Tincrcases - \_ T decrcases -
o H 0% H
heating AE=Q cooling

2. Characteristics of the energy exchange between gases and the enviroment during isochoric processes
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66 A NEMFEMES ELEMEK ES VEGYULETEIK

66.1. A kén égésekor kén-dioxid keletkezik

-— |

Kén-dioxid

FONTOSABB
KENVEGYULETEK

A kénatom 3. elektronhéjan szabad helyek is talilha-
ok, igy molekulaképzédéskor 4, illetve 6 kovalens
kotés kialakitdsdra is képes.

A KEN OXIDJAI ES A KENSAV

A KEN-DIOXID

f61é! A kén néhny misodpere milva megolvad, majd
meggyullad. Tegyiik az égG ként tartalmaz6 égetdkana-
lat gizfelfogd hengerbe, majd a hengert fedjiik be!

I Helyezziink kénporral félig megtoltott égetdkanalat ling
d

A kén meggyjtva kékes linggal kén-dioxiddd (SO;)
g el. A kén-dioxid szintelen, szirds szagd, a leve-
g6nél nagyobb siirdségd, kohogésre ingerld, mér-
2026 giz.

S + 0 = SO,

Kén-dioxid

vizet! Rizzuk Gssze a henger tartalméit! Vizsgdljuk meg

I Ontsiink a kén-dioxidot tartalmaz6 gézfelfog6 hengerbe
akeletkezett anyag kémhatisit kék lakmuszpapirral!

A kén-dioxid vizben j6l oldédik. A lakmuszpapir
piros szine jelzi az oldat savas kémhatdsat, kénessav

66.2. Nagyobb égil kén-dioxid
(vegyifiilke alatt) réz és kénsav kolcsonha-
tésaval dllithatunk el6

S
66.3. A kén-dioxid-molekula kalott- és pdl-

cikamodellje

Milyen kistések taldlhatdk a kén-dioxid-
molekuldban?

(H,S05) keletkezik. A piros szin azonban hamarosan
cltdnik.

A kén-dioxid és vizes oldata a szerves anyagokbdl
oxigént képes clvonni, reduklé hz

Kisérletiinkben a festékanyagot a kénessav szin-
telenné redukdlta. A horddk kénezésekor a kén-
dioxid baktériums16 tulajdonsdgat haszndljdk fel.
Keén-dioxid eldfordul a vulkéni gézokban is. A ft6-
anyagok tobbnyire tartalmaznak ként s, ezért elége-
@siikkor kén-dioxiddal szennyezik a levegét. A leve-
‘gbe jutd kén-dioxid a csapadékban oldédik. A savas
esok karosito hatdsdt tobbek kozoitt ez is okozza.

A KEN TRIOXID

A kén égésekor keletkezs kén-dioxid Kis része kén-
trioxiddd (SO,) oxiddlédik. Magasabb hémérsékleten

A KEN OXIDJAIES A KENSAV 67

a kén-dioxid katalizétor alkalmazasaval kén-trioxid-
dd alakithat6:
250, + 0, = 250,
keén-trioxid
A kén-dioxidban a kén négy elektronnal, 2-2 oxigén-
atommal alakit ki kettGs kotést. A kén-trioxidban a kén-
atom hat elektronja hérom oxigénatommal hoz létre ket-
165 kotéseket.
A kén-trioxidot vizzel reagdltatva kénsavat kapunk:
SOg + H,0 = H,S0,

A KENSAV
A tomény kénsav (H,S0,) szintelen, olajszerii fo-
Iyadék, siirtisége majdnem kétszerese a vizének.

67.1. A kén-trioxid-molekula kalott- és pil-
cikamodellje

Figyeljiik meg a kénsav tulajdonsdgait! 200 cm™es f626- a3 -
poharat toltsink meg félig desztilldlt vizzel! Helyezziink i

el hémérot a fozSpohirbal Adjunk a pohirban I6v6 viz-
hez kis részletekben, dllandd kevergetés kozben kb

10 cm? timény kénsavat (96-98 tomeg%-os)! Vizsgil-
juk meg a hig kénsavoldat homérsékl émhatdsdt! |

viz

Akénsav higitdsa erds felmelegedéssel jdr. Ezért min-
dig a kénsavat kell a vizbe dnteni, lassan, dlland6
kevergetés kizben. A tomény kénsav ersen nedvszi-
6 (higroszk6pos). ezért egyes kémiai anyagok viztar-
talménak megkotésére is haszndl Jdk.

A Kénsav vizben vald oldaddsa sordn a kénsavmo- (2% Hesenlisd e e conos e
lekula protont (H*) ad dt a vlzmolekuhnak Ox6nium-

ionok és 6ni
‘megnovekedett mennyisége miatt az. ulddt savas kém-
hatds.

2H"
U
HS0s + 2H,0 = SOF™ + 2HgO"
szulfdr- oxdnium-

Mitsunk gym:épalcm mmc’ny Kénsavba! Erintsiink meg

gyiink bele 2-3 em vastagsdgban pclc\lhc(' A cukrot
néhiny csepp vizzel nedvesitsitk meg, majd ontsiink rd

8—10 e tomény kénsavat!

67.3. A kénsav hi

isa és kémhatdsanak
A tomény kénsavba mrtott gy(jtopdlca megfekete-  Kimutatdsa

dik. A papirlapra, vészondarabra cseppentett KENSav  Energetikai szempontbil milyen folyamat
hatdsdra az anyagok megfeketednek, kilyukadnak. a kénsav higitdsa?
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A HIDEG OVEZET

m FOGALOMTAR

anticiklon, sarki sz€l, sarkkori és sarkvidéki
v, tundra éghajlat, tundra, tundratalaj, talajfo-
lyds, dllandéan fagyos éghajlat

A Fold Oro) wili teriiletei

Az vben a csapadék évi mennyisége 200-
300 mm, aminek 80%-a h6 formdjdban hull. Az
alacsony hémérséklet miatt a pérolgds is csekely,
ezért a kevés csapadék ellenére az v vizhdztar-
tdsa nyereséges. A nydron megolvadd h6lé a fa-
gyott altalajba nem tud leszivérogni, ezért jelen-
1G5 kiterjedéstl moesdrvidékek alakulnak ki.
Atundra folydi csak a rovid nyri idGszakban

egész évben az anticiklonokat szllit6 zord kele-
ties sarki szelek hatdsa alatt dllnak.
A sarkkoroktdl a sarkpontok felé tévolodva
1 naprdl 6 hénapra nd a nappalok, illetve gjszakdk
hossza. Az dllandd nappal idején is csak gyenge
a és, mivel ik dsszo,
érik a felszint. Télen a Nap a ltohatdr alatt tart6z-
kodik. Tlyenkor a felszin tartds kisugdrzdsa miatt
Gmérséklet 0°C alatti.
szt hé formdjdban
ét
alapjdn ket ovet kilonithetiink
el az dvezetben: a sarkkorit* és a sarkvidékit'.

KET EVSZAK

Asarkkor téjakon a tundra éghajlat* uralkodik. Tt
két évszakot killonbosztetiink meg: a 8-10 hénapig
tartd hossz(, kemény, sziraz telet a sarki €jszaki-
val, s a rovid, hivos, csapadékos nyarat az ifeli
Nap jelenségével. (A nydr idGdrdsa a mi kora tava-
szunknak felel meg.)

184.1. A hideg Gvezet dvei

sarkvidéki ov sarkisriov

é Tobbségiik észak felé folyik. Ez
olvaddskor komoly drvizveszélyt jelent: a délen
kezd6dG olvadds vizét ugyanis nem
felé levezetni, hiszen ott még vastag
jégpdneel dllja dtjukat.
Keress példdt az atlaszodban az ilyen jellegii
folyékral
Atermészetes novénytakaré a tundra”. A taj-
ga feldli peremén a nyfrfaval keveredett fenyve-
sek erdds tundrét alkotnak. A sarkok felé haladva
ezt elszor alacsony cserjék, majd rovid tenyész-
idej fafélék, pillangsvirdgiak, zuzmok, mohdk
viltjdk fel

szinte kihalt, de n)
keznek (pl. korm¢
i resmedy
A terillet talaja tipanyagban szegény, koves
tundratalaj** fagyott altalajjal.

1842, A tundra nydron
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AHIDEG OVEZET

Asia - Climate and Natural Vegetation
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185.1. A hideg dvezetben nydron soha nem nyugszik le a Nap

Afelszin formdldsdban a fagy okozta aprézé-

amelynel
a hegységek libdndl kotengerek halmozodnak fel.
Gyakori jelenség a talajfolyés*. A nagyobb
mélységekben a viz fagyott dllapotban van.
A nydri felmelegedés hatfiséra a fels6 rétegek fel-
olvadnak, majd a lejtGs terileteken a fagyott alta-
Tajon megesiisznak, Jefolynak”.

A sarkkori ov osszefiiggd sdvot alkot az észa-
ki félgbmbin a Jeges-tenger partvidékein és szi-
getein. A déli félgombon csak néhdny szigeten
fordul el tundra éghajlat.

JEGSIVATAG EGYETLEN EVSZAKKAL

A sarkvidéki ovben az dllandéan fagyos éghaj-
laton* egyetlen évszak alakult ki, a zord, kemény
16l. A 3-6 hénapig tart6 Gjszakdt a hossz( ideig
tarté nappali besugdrzds sem tudja cllensilyozni.
Ah6mérséklet még a legmelegebb hénapban sem
emelkedik 0 °C folé. Az bv Foldiink legszelesebb
teriilete.
A csapadék évi mennyisége 200 mm-nél is
kevesebb, s finom hokristdlyok formjdban hull.
akar fedi, mert a lehullott
zben olvad el. s felhalmozédva jéggé
sze. Ilyen komyezetben novény- és
talajtakard nem alakulhat ki. bar egyes algafajok
megélnek.
Az dllatvildgot az északi szigetvildg partjain a raga-
dozo a és jegesmedve, az Antarktiszon
a pingvin képviseli
Asarkvidéki 6 teriiletei lakatlanok. Az id6-
jardsi adatokat kutatédllomdsok szolgdltatjdk.
Az utébbi években eddig ismeretlen fert6zések sora
terjed az antarktiszi l6vilig kirében. Bir bizonyitani

$ZUKOS MEGELHETES A HIDEG
OVEZETBEN

A kisszdmi (pl. eszkim6, lapp) lakossdg hal-
szik, vadiszik, rénszarvast tenyésat.

Seac Bamow  tomm o Vossok
o frd

T

T LYV R G

185.2. Hasonlitsd dssze a undra (balra) és az dllanddan
fagyos éghajlatok diagramjdt!

1853, A sarkvidéki ov elovilig
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Rechne entlang der Pfeile! Einem Schuhgeschéft wurden 29 Paar Mannerschuhe und 12 Paar
21 +12 +5 42 2 35 Frauenschuhe geliefert. Wie viele Paar Schuhe i

P o P sind insgesamt geliefert worden? @ é //
k * : (i e T o
- - 2o 12 7§
+13 +21 ) = » " = ’7- -
gel=lo ASL = 230 — il .
= gLt Mg D-0-e-= ,, @-0-9-0-"
EHTT'_-OiM'I I—|'|=| | |' =
ALt WAZE Al S L=

Die Summe von zwei Zahlen auf dem unteren Bild betragt 89, die Differenz
von zwei anderen 24. Um welche Zahlenpaare handelt es sich? Versuche sie 319)+(2)=(4l1 30 + 11 =411

finden! Markiere die richtige L6 it ei !
Zu finden: Markdere die richiige “osung mit einem N [O0=41 Insgesamt sind 41 Paar Schuhe geliefert worden.

= 4e=32= |
++ o " N R
= HC)I_OH ol_xl ?_gzﬂal_l El_ }r:}ri 7} 7zﬁzﬁzii :ﬂ:s:zs(;eAddtonda auf und rechne das Ergebnis auf zwei moglichen
T - 1
iy T
Jind 1
|- -I w -
== Ne) Rechne zuerst die Aufgaben aus! Verbinde dann die Ergebnisse in kleiner
o H— werdender Reihenfolge!
Ritra= ek =
= [ 1L [T ] rganze di nden n!
= Al 0-” 34}5%‘20?:, ] ’FBTLZ?OH{ Egi;odefi‘le de Zahle_;— ) . .
= SaFAL= | | 956 8~ — 79—~ — 8- —
MRS BLET0= " BA=R0= "] | 43z v | e | a3
2‘3 2 + + + + + +
ﬂﬂrkl ul 49 BAHF3%= 38— — 49—  — 78— —
+Hart +212 Y
%EE” %XH gl AEIE%‘% E-I oAnwelcheZahI habe ich gedacht? Schreibe l 1 | T l T
die e Rect fgabe daneben! Rechne!
HiCH = TAlE 35 mehr als 24: [T Rechne! R
HEAZH o I 2 EAE 16 werigr s 69 CITTTTTT] PR PR H A
[ = = A AL « 97 weniger 46: [TTTTI]I +27= +19= T 1M1=
— =AM E WA =otE &+ ASLICL e
76 n
1
S = o ol = = = =
SUMIING ° - S 2 EYEENM MEHZE VIH2 EXE 2 A
Write down the additions based on the illustrations. o
What is happening in the pictures? _Jlk_c—)ll-gl 7|%&I|OI_I %E-l% DI_I-Ll-Z-IklaLl EI- -’
H1=3]
— o o A =o|= A rd
Uiiiss - Ol RN S2 ns £o| HUFoIE X7 s x
AS Ho xtO Eo E3
- oy At HEE A2 HASS S /tEELC
- = SAHE O m o= o A o ~—
AREE: - HO[X|o| AtE HE0f dS52 oot A A &S
INEE A re) SLE © 35 = =
i T en Fetoh dets2 niapMo chget of=& FLH
The symbol for addition is: + T 1T

Play roles and use addition to

describe the pictures. Take 3 al \: r 'I‘ !
balls in one hand, and 1 ball A B

How many pearls are there in one row? Use addition to describe the pictures.

—000— 2= -eevee [

in the other hand. Put them WAL
into one pile. What is the total ' &% - -
number of balls in the pile? iy — @ i 1 i 1 -0 00— J, 1 J, 1 J, 1

0000~ [ eeo0e® [
(2]

Use addition to describe the pictures. Complete the addition. Colour the number of pearls resulting from the addtion.

—OO—  AH2=3 UOU- 3=
O~ A= OO0 AHLE

Take a close look at what the machine does. o

o

Fill in the chart according to the rule. T
-112321310

@

al2/1]/0|2|3|4]|0|3]4
®| 3|2
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ApH| =
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circumference

Circumference
and radius

FUNKTIONEN

1. Kartesisches Koordinatensystem, Augabe 3 N
Punklmengen Wo liegen die Punkte in der Ebene, fiir deren Koordinaten die folgende
Bedingung gilt: x > O undy > 07
Mit Hilfe des kartesischen Koordinatensystems wird allen Punkten
der Ebene ein celles Zahlenpaar Durch die Losung
erste Zshl des Zahlenpaares, die Abszisse, wird der von dery-Achsg In Abb. 3 werden beide Bedingungen von den Punkten des markierten P
gemessene Abstand des Punktes angegeben, wihrend die andere Zahl, Ebenenteils erfiillt. Dieser Bereich ist der erste Quadrant.
die Ordinate, den von der x-Achse gemessenen Abstand des Punktes I .
anzeigt (jeweils unter Beriicksichtigung des Vorzeichens). Dies gilt LR Quagrant | Ouadrant
auch : Zu jedem a ar gehdrt ein einziger Nach Vereinbarung gelten fiir die Punkte d i die
Ren DESCARTES Punkt der Ebene. Ungleichungen x<0. y>0, fir die des dritten Quadranten i i
(1596-1650) franzasischer die Ungleichungen x <0, y <0 und fiir die des vierten Quadranten o o
Mathematiker, Physiker die Ungleichungen x> 0, y <0 Quadrant Quadrant
und Philosoph. e ® . . : - "
Das kartesische Bei jeder Ungleichung kann jedoch eine Gleichung erlaubt werden, d. h.
Koordinatensystem, die entsprechende Grenzlinie wird auch zu dem Quadranten gerechnet. b3
i
e e Die Punk die durch die U x<0, y>0 gekenn-
geeignet ist, wurde von ihm zeichnet ist, besteht z. B. aus den Punkten des zweiten Quadranten
in die Mathematik cinschlieBlich des positiven Teils der y-Achse.
eingefinrt. Er untersuchte
die Kurven viel allgemeiner
el J__ll. als seine Vorganger. Aufgabe 4 N v yex
a‘:,;gi%’:ﬁ“x Gleichungen Wo liegen die Punkte in der Ebene, die sowohl zur x-Achse, als auch zur o
71| A |- weiterentwickel:, y-Achse die gleiche Entfernung haben? +
— Lsung 3 !
»
Wir untersuchen cinige Punkte im Koordinatensystem. Punkte der
CCSE L (@) of e Ebene, die von zwei sich schneidenden Geraden die gleiche Distanz
2 N
4 O - L= Aufgabe 1 haben, sind die Winkelhalbierenden der von beiden Geraden
P . . bestimmten Winkel. Die Punkte, die von der x-Achse und y-Achse die
Zeichne die folgenden Punkte in das Koordinatensystem ein: N " y - g Abb. 4
—6—|_ L 7_| (e]| L‘l l:|_ A132), B2 1), C-3,-2), D2 ~2), E(0;-3), F(2, 0). gleiche Distanz haben, sind Punkte der beiden Winkelhalbierenden.
- A -d . e 5 w0 Fiir diese Punkte gilt z. B.: y = x und y = —x, oder zusammenfassend
' Losung Iyl = Ix|. @oo. 9
| J__ll- A‘I — =_— Die Darstellung der Punkte ist in Abb. 1 zu sehen.
— — = Avb. 1 Aufgabe 5 N ’ y=x
[ X_I 7 aoe (=] == l_ Aufgabe 2 N Fiir welche Punkte gilt die folgende Ungleichung: y < x?
e ST ) Lese die Koordinaten der Punkte P, @, R, S in Abb. 2 ab. s ¢
Bsung E .
T T
| AL -C‘)-I_ A O | Losung ‘i;hckn lvhvi;bgns v:licddcr zinigc Punkl:dn:» Wir(;vis;cn“dasc 'l:u dlilc
1 é gl T . " | . . N ) inkelhalbierende, die den ersten und dritten Quadranten teilt, gilt:
1= — Die Koordinaten der Punkte lauten: P(=2; 1), 0(2; —4), R(4; 3), S(3; 4). y =x. Wenn wir von den Punkten der Winkelhalbierenden in Richtung
. der negativen y-Achse (d. h. ,abwirts”) gehen, verindert sich die x-
P~ I e I — ) e 8 H . > .
o |' — _CI)_ S E Die Punkte auf der x-Achse sind dadurch charakterisiert, dass ihre Koordinate nicht, die y-Koordinate wird aber kleiner. st ) Abb. 5
Ordinate 0 ist, d. h. y iir die Punkte auf der y-Achse gilt dement- Die Ungleichung y < x gilt fiir die Punkte der Winkelhalbierenden und
Abb. 2 sprechend: fiir die Punkte der Halbebene, die sich darunter befindet.
orS ZHQIL|Ct I
s =2 A d 76 77
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We can assign a positive number to each of these plane figures with the

following properties:

1. the area of a square with one unit long sides (unit square) is 1 area unit;

2. the area of congruent plane figures is equal;

3. if we cut a plane figure into parts, the sum of the areas of the parts is
equal to the area of the original figure.

Solution ‘The concept of area

a)

{

circumference disc a domain with a circular whole This number is the area of the plane figure.
a) The collection of points at 1 cm distance from O is a circle with Afew units used to
aradius of 1cm. O @ ¢ [3 measure area
b) The collection of points ata maximum of 1cm distance from O is TN 1 m?: the area of a
a circle with a radius of 1cm (the circumference included). Rose-windows - :‘qdn:;re with 1 m long
¢) The collection of points at a minimum of 1cm distance from O is can be drawn using N )
a domain with a circular hole, of which the disc with a radius of cirle ars. Draw A 8 om? = 0.0001 m’;
1cm is missing. and colour it T=1cm? ABCA T=Ty+T,+Ty 1 dm? = 0.01 m%
Make the figures | Placing different plane figures next to each other, following a set of rules is L 1 km? = 1 000 000 m”.
R " . in the image using Tagc = Taac:
:‘clrclelltsrdzlned ::)the ct‘fllecllol! l:' all‘tr:w plolnls on a plane that are Acircle is a simple closed curve. \he pieces of the the basis of several mathematical games.
equal distances from a glven point on the plane. N . Tangram. One of these is the Tangram, an ancient Chinese game. A square was cut
The fix point s called centre of the circle. (0). The fix distance is called the Drawing a circle into pieces according to the image. Example 2 A |

radius. (1)
The elements:

- 5 equilateral right triangles:

Drawing a circle with centre O and radius r:
1. We have a fix point O and a radius r.

We drew a few plane figures on graph paper. What is their area if
each square is 1 area unit?

Basic concepts of a circle 2. Open the compass to span the length of the chosen radius. « 2 small
3. Put your compass point at O. . Y

The radius is a straight line joining the centre of a circle with any point on 2 i o o pe! 1 medium, LA
its circumference. . } * 2large;
- 1 square;

The diameter is a straight line that passes through the centre of a circle, its

symbol is: d. The diameter of a circle is twice the length of the radius.

@=2-n.

The arc is a part of the circumference.

The disc is the shape defined by a circumference. r
Two radii divide the disc into two parts, called segments. ~

~ 1 parallelogram.

A B) c)
If you search the internet, you can find D g
several exercises using these figures.
A1 Solution
Try to determine certain areas by cutting. The following figures show
afew examples of this.

Example 1
Cut the figures seen in the image above out of a square and make

M. C. Escher
‘ pe— A (1898-1675) Duteh a rectangle out of them.
o ’ artst was a master Solution
0 Grandpa set up a 3 metre radius sprinkler in the garden. Where should grandpa sit down of covering surfaces
v segment in the garden if he does not want to get wet? The garden is square, the sides are 10 m with different Ty=4+3+3=10 areaunits Cutting
S long and the sprinkler is in the middle of the garden. Sketch figures. His images
are still popular and
Solution thought provoking.
T — | Draw the layout of the garden and the sprinkler. (In your exercise book E)
) ) .- 1 m will be 1 cm). Draw a circle with centre S and a radius of 5 cm T,=5-4=20 areaunits T —a-m,
Colour the points of the plane in blue, which in relation to centre O are: (S is the centre of the square). If grandpa sat down on any of the B paraogram = 0" My
a) exactly at 1.cm distance; points of the circle his newspaper would soon get wet. Therefore,
b) at a maximum of 1.cm distance; grandpa should sit down and read his newspaper outside the 3 cm The area of the original square and the area of the rectangle are the INEEP-4
) at a minimum of 1cm distance. radius circle, whose centre is the sprinkler. same, since they are made of the same plane figures.
120 121
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THE ANCIENT NEAR EAST

Tutankhamun’s tomb

Although the tombs of the Pharaohs were thought to be safe and were even
protected by magic, the tombs were often robbed by raiders. Tutankha-
‘mun’s tomb is almost the only one that has remained virtually untouched.
It was not found in a pyramid, as late pharaohs were buried in tombs
carved in rocks in the Valley of the Kings.

‘The door that led to the tomb was found in 1922, Tutankhamun was very
young, only 8 years old when he became Pharaoh and he was about 18 when
he was killed by an illness. Although his tomb was raided not long after the
burial, most of the treasure was left in place.

“The three beds in the antechamber were used during the burial ceremony,
‘The shape of the beds resembled a lion, a cow and a leopard. A gilded throne

e was found under one of the beds. Opposite the beds parts of the Pharaoh’s

361, Valley of Kings dismantled cart were placed (otherwise it would not have fitted in the chamber),

‘There were several painted and gilded chests in the chamber, filled with
jewellery and other objects. Next to the doorway leading to the burial chamber
there were two life-size statues of the Pharaoh.

‘The chamber was oceupied by four gilded wooden shrines which enclosed
the king’s triple sarcophagus. The body, wrapped in fabric strips, was covered
with over a hundred pieces of jewellery. The head and the shoulders were
covered with a golden funerary mask

“The third room was the treasury. Iis entrance was guarded by a statue of
ajackal. There was a shrine protected by statuettes of deities, which contained
the intenal organs of the Pharaoh. The treasury also contained 18 boats,

36.2. Floor plan and structure of Tutankhamun's tomb.
Find the objects described in the text
onthe illusiration.
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TUTAKHAMUN'S TOMB

37.1. The pyramids of Giza. Khalre's

intended to help the deceased on s journey to afterlife. There were also over  puari’er i e background, was
400 statuettes placed in wooden chests, to carry out the king’s duties in the  the arges, it was orginally 147 m high

afterlife.

37.2. The backrest of Tutankhamun's

‘The annex was raided by grave robbers, and left in a disorderly state with  throne (rght) depicis he Pharaoh

objects scattered all over the floor

wilh his Queen anointing his arm
with perfume

1. Who were the main gods in Egyptian mythmngw Explain how ceremonies were held in temples.

2. What is a mummy? What was Howwasa the deceased ensured?
3. Play roles. How did the the divine mbuna\ make a decision about the soul of the dead?

4. What was the purpose of the pyramids? Where were late Pharaohs buried?

5. Write an imaginary interview with a witness who was present at the discovery of Tutankhamun's tomb.

37.3.0n his coffin Tutankhamun is
depicted wearing a blue sriped
golden headdress, which
Egyplan rulers often wore

instead of a crown
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EARLY CHAISTIAN ART

Once Christianity became a recognized religion, several grandiose
constructions began following Constantinus’ orders: temples were built
throughout the empire.

For the religions* we learned about so far the temple was the place of the
statue of the god or goddess. In the ancient world the ceremonies took place
in front of the church. The new religion is radically different: the ceremony

Image 6. Tne econsiruced Grawing — takes place in front of the believers, who became participants in the
m ofthe biding o e Homan St ceremonies. So the Christian temple had o accommodate a large
ter's basilica demolished in 1450 N + :
number of people, it had to have a large interior. The
building best suited for this was the Roman market hall, the
basilica. The Early Ch temple was designed
based on the roman basilica.

The Early Christian basilica can be divided into three main parts:

(1) Atrium: an open rectangular area surrounded by colonades. A
baptismal font* was often placed in the middle. Believers who were
unbaptized, could only come this far. The nave could be entered through
adecorated gateway from the atrium

(2) Nave: a longitudinal space which could be divided into three or five
aisles*. This is where the believers sat.
The higher nave (4) is separated by colonades from the lower side
aisles (B). The church had a wooden roof. This was open at first
(image 8), later the attic arca was covered with a flat, coffered wood
ceiling (image 9).
Atransept (C) was later added to the nave.

(3) Apse: is a semicircular recess at the end of the church, separated by an
arch from the main body of the church. This is were the altar table

Image 7. Ground plan of the St. Peter's stands.
basilica
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EARLY CHRISTIAN ART

Image 8. The cross section ofthe St Apollinare in Classe femple  Image . Coffered wood ceiling (Santa Maria Maggior temple,
(Ravenna, 536-549) Rome, cica 440)

The first early christian temples did not have a tower. The tower first
appeared during the 6™ century when they started building a so called
campanile. This is a circular or rectangular belliower (image 10).

Since the basilica was the gathering place for the believers, its internal
decorations are richer than the exterior. A good example of this is the
St. Apollinare in Classe temple in Ravenna.

Image 10-11. The St. Apollinare in Classe temple. The simple facade hides an interior richly ecorated with mosaics

1. Make a model of the St. Apollinare in Classe temple from paper and cardboard based on the pictures. Pay attention
1o the proportions.

2. How were church bells cast? Lok into the techniques.
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Farben und Farbténe

© 24

Die vielen verschiedenen Farbtone, die in der Natur vorkommen, basieren
auf sechs Farben. Diese sechs Farben sind in unserem Farbkreis zu sehen.
Er besteht aus drei Grundfarben mit je einer Mischfarbe dazwischen.
Grundfarben: Gelb, Rot und Blau. Die Grundfarben kann man nicht aus
anderen Farben mischen.

Mischfarben: Orange, Lila und Griin. Jede Mischfarbe kann aus zwei Grund-
farben gemischt werden.

Gelb + Rot = Orange,

Rot+ Blau = Lila,

Blau + Gelb = Griin.

Male den Farbkreis mit Wasserfarben aus! Verwende nur
Grundfarben! Mische dir die Mischfarben selbst!
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(@) Vergleiche die Farben der zwei Bilder! Was ist der Unter-
schied in ihrer Farbwirkung?

L
epa aNY
CLL

Die gesattigten Farben des Farbkreises kénnen, mit Schwarz oder WeiB
gemischt, in getriibte Farben verwandelt werden, bei denen sich nur schwer
feststellen lasst, welche Farben sie genau enthalten. Durch Zufiigen von
WeiB wird die Grundfarbe heller, vermischen wir die Farbe mit Schwarz,
wird sie dunkler. So kinnen wir aus einer Farbe mehrere Farbtone herstellen.
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Jede Farbe hat eine andere Wirkung auf den Betrachter. Bei bestimmten
Farbténen spilren wir fast die Warme des Feuers auf unserer Haut, beim
Anblick anderer wiederum, wird uns kalt. Erstere nennen wir warme Farben,
letztere kalte Farben. Die warmen Farben sind von gelben und roten Farb-
tonen gepragt, und unter den kalten Farben sind blaue Farbténe vorzufinden.

Was geschieht auf dem Bild? Erkennst du die Regel? Male
die leeren Felder aus!
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