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ation 204, 206
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stormach 151, 153
Jolis of Athens 263
m, Battle of 265
292-293
ors 229
John Couch 26
186
glands 176, 177
177
1B4-185
pammals 116
foll 218
209, 218. 230,

eof 264
ne Great 260, 261
b

Hadron

alloys 203

Almbere, Jean d’ 302

alpha radiation 238

al-Qaeda 326, 327

aluminium 321

alveali 162

Amazen rainforest 130-131

Amazen, river 65

American Civit War 312-313

American War of
Independence 304-305

Americas 288-289 see also
United States of America

European arrival in 270,
286-287
slave trade to 300

amino acids 153, 166

Ammit 257

ammonites 84, 85

amnion 181

amniolic fluid 183

amorphous solids 196

amphibians 87, 99, 104-105,
106, 339

amphitheatres 293

amplification 240

amplitude 227

ampullae of Lerenzini 103

amygdalae 175

amylase 150

anal fins 101

analogue information 241

anatomy 139, 291

ancient wonders 345

Andromeda galaxy 15, 332

Angles (tribe) 268

animal pollination 88

ankles 143

ankylosaurs 80

annelid worms 92

annual plants 89

Antarctica 125, 334-335

antennae (biology} 94.97

antennas (radic) 36, 213, 222

antibiotics 299

antibodies 159

Antigtam, Battie of 312

antimatter 195

antipartides 195
anthions 134
ants 95, 129, 130
Anubls 257, 259
anuses 152
aertas 154, 156
apartheid 289
apes 250
Apollo spacecraft 34-35, 322
aqueous humour 170
Aquila 332
Arab Spring 327
Arab World 269
Ottoman Empire 278-279,
285.315
Silk Road 280-281, 284
arachnids 92
archaea 86,338
Archaeanthus 78
architecture 264, 284,
291, 297
Arecibo Observatory 11
Argentinosauruses 98
argon 40
Arkwright, Richard 308, 309
armour (military) 265, 266,
270, 282-283, 296
armour (animals) 111, 135
see also scales {animal)
shells 93, 130
arms (limbs) 62, 142
Armstrong, Neil 34, 325
art 278, 279. 290, 297, 325
wall paintings 253
arteries 155, 156-157, 160
arthropods 92, 94, 338-339
artificial intelligence 245
artillery 313, 316
ash, volcanic 47,51
Asia 334-335
empires 269, 298
Ottoman Empire 278-279,
285, 315
Silk Road 280-281, 264
asterisms 330, 332
asteroids 10, 22, 24, 28, 81
asthenosphere 42
astrolabes 269
astronauts 28, 31, 34-35
astronomical calendars 32
astronomy 32-33, 330-333
Athena 262
Athens 262-263
Atlantic, Battle of 318
Allas (Large Hadron
Collider} 194
ATLAS {robot) 245

atmospheres
Earth 40, 43, 45, 62. 228
sec also Ozone Layer:
weather
Juptter 26
Saturn 27
Venus 24
atmospheric probes 31
atoms 138, 192-193, 196-
197, 200-201, 232 see
also electrons; protons
atriums (heart) 157
attraction (physics) 214, 235
audiences 292, 293
Augustus, Roman
Emperor 265
Aurangzeb, Emperor 297
auroras 21,197
Australasia 130, 314,
334-335
Australopithecines 251
Australopithecus
afarensis 79
Austria-Hungary 314
autenomic nervous
systems 164
autumn 44
axles 210, 211
axons 165
Aztecs 285, 288-289

B-17 bomber 320-321
Babbage. Charles 242
babies
clephants 118
humans 180-181. 182-
183, 184, 185
joeys 116
Babur, Zahir-al-Din,
emperor 296
Babylon, City of 254-255
backbone (DNA) 186 see
also spines (skeleton)
bacteria 76, 77, 86, 153,
159, 338
Baghdad 269, 326
balance 172-173, 204
Balkans 278
balloons 217, 235
banking systems 303, 327
banqueting halis 273
barbarians 268
Barbarossa, military
operation 319

Bastille prison 306
batteries 234
battering rams 273
battiements 272
battles see individual
battles; wars
Baumgartner. Felix 217
Baybars, Sultan 274, 275
The Beatles 324-325
Beaufort wind scale 53
beavers 133
bedrock 63
bees 88.95
beetles 95, 12¢
Beipng 281
Berlin Wail 323
Bessemer, Henry 308
beta radiation 233
Bible 276
biceps 144
biennial plants &2
Big Bang 12-1), 150
Big Bounce 3
bile 152
bills (birds) 112
bin Laden, Osama 327
binary code 2
biochemistry 19
biodiversity hotspots 56
brofuels 54
biomes 44, 122
bioplastics 202
bipolar neutrons 163
birds 87,99, 108, 112-113,
114-115, 338-339
birth 101, 109, 116, 182-183
ciephant 118
birth canals 183
black death 268
black dwiarfs 18, 19
black holes 19
blacksmiths 273
bladders 160. 165
blind spats 171
Blitz 320
Blitzkreig 319, 321
blood 149, 154-155, 156-
157, 161, 182
cells 140, 141, 162
clots 142, 155
groups 187
sugar levels in 177
blood vessels 147, 149, 154,
156-157, 163
umbilical cords 118, 182
blubber 117
blue whales 98
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gobcats 124
poiers 310
golivar simén 298
pomber planes 320-321
pombs 318, 327
pone Marrow 155
pones 98. 142-143, 172,
177, 252 see also
x-ray images
birds 114, 115
dinosaurs 82-83
elephants 118-119
growth of 184, 185
pany fish 100, 339
pootes 333

gosten Tea Party 304. 305

pouteuterion (council
building}
Brachiosauru
Brahma 277
brain corals

brakes 203
breasts 177
breathing see
respirato
bricks 252
bridges 204
Britain, Battie 19
British Empir
brittlebushes
bronze ag
Brooke, slave
Brunel, Isambard
Kingdom
Brunelleschi. Fil
Buddhism 277, 280, 282
bugs 95
Bull Run. Battle of 312
buoyancy see flotation
butterflies 95, 96-97, 130
Byzantine Empire 265,
268, 275,278

1ems

2 301
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cacti 89, 124-125
caecilians 104

Caesar, Julius 264, 265
Caimans 111, 130
Cairo 269

Calcutators 241, 242
caldera lakes 62
calendars 249

Caliphs 279

Calls, animals 121
Calories 148
Calorimeter 195
Caloris-Basin, Mercury 24

cam beits 208
Cambrian Pericd 78 79
camouflage 105, 135, 321
canals 308
canals, ear 172,173
canines (teeth) 151
Cannae, Battie of 264
cannibalism 105
canopies, rainforest 131
capacitors 240
capillaries 154-155, 161
capstans 286
capybaras 130
caravels 286
carbohydrates 148, 153
carbon 90, 139, 199, 234
carbon atoms 192-193
carbon dioxide 90, 40, 149,
162, 163. 193
carbon fibre 203
Carboniferous Pericd 78
cardiac muscles 144, 156
Canbbean 287
Carnac, France 249
carnivares 80, 83, 105, 117
Carrae, Battie of 265
cars 345
Carthage 264
cartilage 102, 142, 143, 182
cartilaginous fish 100, 339
Cassini-Huygens 36-37
Cassiopeia 33
castles 272-273
Catalhoyuk 252-253
caterpillars 121
Catholicism 276, 284
cats 164
cattle 252,253
Caudipteryx 78
caves 66-67
paintings 248, 251
celestial bodies 10
celestial sphere 30,
302, 330-331
cells 76, 138. 149, 156
blood 140, 141, 162
brain 168, 185
division of 178
muscle 144, 145
nerve 165, 166
plant 90-91
sex 178, 180
cellular respiration 143
celivlose 90
Celsius scale 233
Cenozoic Era 78
centipedes 125

central hervous systems 164

ceramics 202. 278
ceratopsians 80
cerebellum 164, 169
cerebral cortex 163

cerehrum 164

CERN (Large Hadron Collider)
194-195 232

thainmail 295

- Challenger Deep 49

Charlemagne, King 268
Cheetah (roboty 245
¢theetahs 128
chemical elements 13,
138-199
themical. reactions 200-201
chemicals
digestive 152
hormones 165
chemosenses 174
chest, human 144
Chichen Itza 289
childhood 184-185
chimpanzees 134, 250
China 214, 289, 325
Cold War 323
empires 269, 285,
294-295, 344
Great Wall of China 294
Silk Road 280-281
“chips” (imtegrated circuits)
241,242
chitins 92
chlorophyll 90
chloroplasts 90, 51
chordates 86, 339
Christianity 268, 271,
276,278
Church 268, 284
Crusades 274-275
chromium 203
chromasomes 141, 176,
179. 187
chrysalis 96,97
cicadas 92
afiary musdes 170
circuits, electrical 234
240, 241
cireulatory systems 138,
149, 154-155
cireuses 267
cirque glaciers €8
cities 248, 254-255
civil rights 299,324
civil wars 295,310-311,
323,327
cladodes 124
dlasses (biology) 86.92
classes (society) 306
glassical cvilisations
248,249
Greece 260-261
Rome 266-267
claws 83,94.112
cay 253
climates 44-45, 122,123
cloth 270
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tlots. biood 155 see also

351

Continental Army 304, 305

blatelets Continental

Clouds 59,63 304, mm
hydrogen 16 continental erust 42

clawnfish 130 continents 48, 334-335
CMS (Large Hadron continental dift 41, B1

Collider) 195 controls, electronic 240
CNO {Campaign for Nuclear  convection 233

bl 3 tive 20n¢ 20
tnidarians 92 convergent plate
Coal power 221. 236, 310 boundary 48

coastal erosion 64
cochiese 172,173
cockpits 219, 320
codes
DNA 186
Enigma 318
coclacanths 98
Cold War 299,322-323, 324
cold-Glooded animals 102
colonies (animal) 93, 113,
131,132
calonies (paliticat) 285,
298, 304-305, 314
see also empires
Colosseum, Roman 266-267
olour blindness 117, 187
¢olour-changing plastics 202
colour spectrum 223
colours, animal 95, 97. 114
colours. skin 105, 109, 147
Columbus, Christopher 284,
286-267
columns (geology) 66,67
combustion 201, 208
comets 11,24, 78
communication devices 240
communism 298,
322-323.325
compasses 214, 287
components, electrenic 240
composites 202
compounds 190, 200-201
compression 232
computers 240, 241, 242-
243, 244, 326, 345 sce
also Enigma machine
concave function 33
congentric defences 273
condensation 63, 137
conduction 232
cone cells 171
Confederacy, United States
312,313
coniferous forests
44,123
conifers 84
Constantinople 278, 279.
281, 285
consteliations 32, 330-331
constryctive interference 227
consumers (food chain} 87

conversion, energy 220
conversion tables 342-343
canvex function 33
Caoksonia 79
Copernicus, Nicolaus 32, 284
coral reefs 93, 130-134, 221
corals 130
cores, Earth's 40, 42, 43
Corinth 260
torneas 170
coronal mass gjections 21
coranary arteéries 157
coronary veins 157
corpuscles 146
Cortes, Hernan 289
cortex, cerebral 169
cosmic volds 11
cotton mills 308
cotyledons 89
courses, river 63
courtship displays 121
covalent bonds 193
cows 117
coyotes 125
Crab Nebula 14,228
cranes (machines) 211
crankshafts 209
craters 28
Cretaceous Period 77, 78, 81
Crick. Francis 139
crickets 95
Crimean War 298
crocodiles 108, 109,
110-111. 121
Crusades 269, 274-275
crust
Earth 40, 42,43
moon 28, 29
trustaceans 92
crystalling solids 196
crystals (rock) 56
ctenophares 92
Cuban Missile Crisis 322
Curiosity rover 36
currents (ocean) 71
currents, electric 234, 235
cuticles 91
cuts see injuries
cyanobacteria 76, 86
cyclanes 60
Cygnus 332
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| predators 121, 135

ai technology 241, 326
odon 7S

ginosauvrs 78-79, 80-81. 98,

108, 110, 112
dicges 240
Diplocauius 104
Diplodocus 98
discases 139, 159, 179, 299
displac
displace

my 213
chemical
reactions 201

displays, animal 121

gissection 139

divergent plate
boundaries 48

diving birds 113

DNA 139, 141,179,
186-187

do {armour) 282

dogs 99

dolphins 117, 120, 130

Doppler effect 231

dormice 117

dorsal fins 101, 103

double helices 186

drag (air resistance) 205,
217,218

dragonflies 95, 106, 107

Drake, Sir Francis 284

drawbridges 272

Orepanaspis 78

dunes 64

dung beetles 129

dungeons 273

Dunhuang 281

dwarf plapets 11,23

eagles 131

eardrums 172

oars 118, 172-173

earthquakes 46, 49, 52-53,
245,326

Eastern Front 314

amohibian 104, 107,

pharaohs 256-257,
258-259
Einstein, Albert 205
£l Alamein, Battle of 313
elections 263

electrical energy 220
electrical signals
muscular 103
nervous systems 164,
167, 168
electricity 215, 234-235,
236-237
electroiytes 234
electromagnetic
radiation 238
electromagnetic spectrum
222-223
electromagnetism 30, 215
clectronics 240-241
clectrons 193, 197, 198, 214,
234,238
elephants 99, 118-119, 128
Elizabeth 1. Queen of
England 284
emails 243
embryos 178, 180-181, 182
emotions 169, 184, 303
emperors 268, 345
Chinese 295
Mughal 296, 297
Napoleon Bonaparte 303
Ottoman (sultans)
278.279
Roman 265, 266-267
cmpires 248, 249, 324, 344
Aslan empires 269, 285
Babylonian empire
254-255
European empires
298. 314
Ottoman empire
278-279 284
Roeman empire
264-265, 268
enamel 102. 151
endangered species 87
endocrine systems 176-177
endoplasmic reticulum 141
endoscopes 139
energy. human body 148
energy pyramids 87
engineerng 191, 264, 309
engines 208-209, 218, 320
spacecraft 34,35
steam 310-311
submarine 212
Enigma machine 318
Enlightenment 302-303
envirgnmental changes 298
poliution 55, 202, 221, 237
environments see habitats
enzymes 148, 152, 153,176

epidermis 91, 146
epithelial cells 141
epithelium 174
equality 299, 302-303,
307, 325
eguator 44, 125
equatorial sky charts
332-333
Erasmus, Desiderlus
284,291
erosion 56,57, 64-65, 221
“estates” (class system) 306
estuaries 64
Etemenanki Ziggurat 254, 255
Eudimorphodon 79
eukaryotes 338
Euphrates, River 255
Europe 327, 334-335
see also France;
Germany; Spain
Crusades 274-275
Silk Road 280
slavery 300, 301
World Wars 314-315,
318-319, 322
Eustace, Alan 217
Eusthenopteron 98
evaporation 63, 197
Everest, Mount 70
evergreen plants 89
evolution 76, 77. 104,
164,338
of mammais 116, 250-251
execulions 267, 307
exhaust valves 209
exoplanets 228
exoskeletons 92
exosphere 43
expansion 232
explorers
global 270-271, 284,
266-287. 295
space 31,34-35
extinction 77,81, 87
eyes (biology) 117,
170-171
crocodile 110
dinosaur 82
fish 100, 103
Insect 94,97
robolic 244
vision 103, 109. 110,
112, 169
eyes (hurricane) 61

F

fabrics 202
fatial myscles 1421
factories 308.309
faeces 152

Fahrenheit scale 233
fallopian tubes 180
families (biclogy) 86
Faraday, Michael 215
farming 55, 248, 252,
257,309
Fascism 318
fashion 325
fastest animals 340
fats 141, 148 152, 153
fault lakes 62
fault lines 46, 52
feathers 112, 114, 115
feet 143, 145
birds 112, 114
crocediles 110
dinosaurs 82
elephants 118
femate reproductive
systems 178
femurs 142, 143 250
Ferdinand, Archdy
Franz 25
Ferdinand
Fertile Crescent 24
fertilizatio

feudaii
fibre (diet) 148
fibre (plant} 20
fibreglass 202
fibres, muscle 145
fibres. nerve 166
fibulas 143
financial systems 303,327
finger nerves 167
fingernails 146, 147
fingerprints 147
fins 98, 101, 102, 103
fire 221.273
fireworks 200-201
fish 87, 88, 98-9%, 100-101.
102-103, 339
farming of 55
habitats 130, 131
fission 239
fissure eruptions 47
flags 336-337
flies 95
flightiess birds 113
flint 250. 251, 252
fiotation 212-213
flooding 257
Florence Duomo 231
tiowering plants B8
flutes 231
flyby spacecraft 30
flying machines 218 see also
aeroplanes: helicopters
fly:ng mammais 116
focus 171
foetuses 182-183
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follicles 146, 147
1oad (diet) 55. 148, 175, 252
(od chains 87
orests 44,563,123
foriresses 272-273
Acropolis of Athens 263
rorum, Rome 266
fossit fuels 54, 208, 221.
236, 237
fossils 77.78, B4-85
jgvea 171
rrance 284, 298 299, 302
french Revolution
306-307
yarsin 314 315,318
Franco, Frantisco 318
franklin, Rosamind 139
Franks 268
fraternal twins
freefalls 217
freezing 197
fFrench Revolu!
306-307
frequencies 17
friction 2053
frogs 1041
131, 164
frogspawn 1C
fuels 201
fungi 86, 338
“funny bones™ 158
fur 117
fuses 200
fusion 239

230,231

106-107,

~
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Gagarin, Yuri 322, 324
Caldpagos finches 76
Caldpages giant tortoise 108
galaxies 10, 12, 13,

14-15, 228
leo Galilei 32
. spacecraft 31
gall blaaders 152
Callipol, Battle of 314
Gama, Vasco de 284

G

Gaul 264 see also France

gazelles 129

sears 211,218

geckos 135

gemstones 54

genders 179

genera 86

generators 215, 239

genes 141, 178, 179, 180,
186-187

Gengis Khan 269, 281 see
also Mongol empire

geographic poles 41

geological timescales 78-79

geothermal power 54, 236

Cermany 239, 314-315,
318-319, 323

germination 89

Berms 138, 158-159
see also bacteria

Gettysburg, Battle of 312

geysers 51

gharials 108, 111

gila monsters 124

gila woodpeckers 124

gills 100, 103, 105

giraffes 98, 128

gizzards 112

glaciers 57, 65, 68-69

gladiators 266, 267

glands 146, 150, 158, 176

glass 202, 280

Clobat Positioning Systems
{GPS) 224-225

CGlobe Theatre, London
292-293

globemallow 125

glucose 90,177

glycerol 153

goats 252

Cobeki Tepe, Turkey 249

Goddard, Rabert
Hutchings 207

gods and goddesses 257.
260-261, 263, 277

geld 280

Go'gi body 140

Gorbachey, Mikhail 322.323

gorges 67

Goths (tribe) 268

gour 66

GPS (Global Posit
Systems) 224-225

Grant, General Ulysses S 32

graphite see carben

grasshopgers 95

grassiangs 44,55 123
128-129

graves 253

gravity 23,41, 185, 205
216-217

oning
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Great Barrier Reef 130
Great Wall of Ching 294-295
great white sharks 102-103
Greece, ancient 214,

astronomy 32
influence of 230, 201
green energy 237
greenhouse effect 24
growth
foetus 182-183
human 184-185
plants 89
guanine 186
guillotines 307
guitars 240
gunpowder 296
guns 307, 316
Gupta empire. India 263
CGutenberg. Johannes
284,291
gymnasiums 260
gyres 71

H

habitats 86, 87,93,
122-123, 124-131
lossof 123
shared 121
Habsbergs. royal family
284
hadal zones 71
Hadley Rilie 29
Hadron Collider, Large
194-195, 232
haemoglobing 141, 143
hail 59
hairs 118, 146, 147
Hammurabl, King 255
Handynasty 280.295
hands 143
Hanging Cardens
of Babylen 255
Hannibal, general 264
Hanuman 277
hara-kiri 283
Mathor 257
Hawan 42
pearl Harbor attack 312
Hawatian erugliens 47
heads 94,183
heating 163, 168172
sge 3is0 2rs
heartveat 157
nearts 154-155, 156-157.
178, 177

heat 201, 220,
3723
body 154, 165
loss of 221
helicopters 218-213
helwm 13, 18, 20, 199
Helienistic period 261
hemispheres 44
herbivores 80, 117, 118
herons 122
Herschel, William 27
Hertzprung-Russeli
diagram 17
hibernation 117
Hidalgo, Miguel 298
hieroglyphics 258
Higgs boson 194
Hinduism 277, 296, 257
Hippocrates 139
hippopotamuses 99
Hiroshima 319
Hitler, Adolf 299, 318, 319
Hittites 249, 254
Holocaust 319
Holy Roman Empire 268
Holy Wars 274-275
“Home Front® 314
homeostasis 176
Homeric Period 261
homining 250-251
Homo erectus 250
Homa ergaster 251
Homo habuiis 248,251
Homo neanderthalis 79,
248.250
Harno sapiens 79,
248,251
hormones 154, 165, 176-177
hot springs 70
hourglasses 287
househald chemicais 191
howler monkeys 131
Mubble Telescope 10,32
human sacrifice 288
humanism 284, 290
humans, earty 248, 250-251
humeri 142
Hundred Days Offensive 314
Hundred Years' War 268,344
Huns 268
hunters 82,87, 102 134-135
hurricanes 58, 59
60-61, 325
Hussein Saddam 326-327

hydraulics 211

"W bombs 23%
nydrothermal vents 70

hydroxylapatite 142
hyenas 128
hypothalami 176

ice
caps 45
glaciers 57, 65, 68-69
ice ages 40
Icelandic eruptions 47
identical twins 183
Igneous rack 56
jguanas 131
lliad, poem 261
immune systems 138,
158-159
imperial measurements
342-343
imperialism see colonies
(political); empires
implantation 181
incas 285, 288-289
incisors 151
India 269, 296-297
Indus Valtey 249
{ndustrial Revolution 299,
308-309
inertia 206
infancy see babies, human
infections see diseases, germs
infrared 30, 33, 223, 244
infuries 155, 159
inner planets 24-25
insects 92, 94-95
instinct. survival 120, 169
insulation 221
insulin 177
integrated circuits ("ehips’)
241,242
interference 227
International Space Station 31
internet 243, 326, 343
intestines 146, 152-153, 177
bird 112
dinosaur B3
clephant 118
shark 102
involuntary actions 164
o 11
ionic bend 193
ionosphere 222
ions 134, 157,234
1P 2ddresses 243
fraq war 326-327
irises 170
ron 42,303
“iron Curtain® 322323
Isabela, Queen of Spam. 284
Jstahan 281
ishtar Cate 254
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Leo 333 dincsaur 82 materials 191, 202-203,
Lepanto. Battle of 285 elephant 118 215,221
Lepidodendran 79 Lunokhod 1 36 Mayans 288, 289
levers 210,211 Luther, Martin 284 meanders {rivers) 65
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