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KITSISO YA TSHWANELO

Kgololesego ya gago ya go kwalolola buka eno semolao
O letleletswe e bile o rotloediwa go kopolola buka eno ka kgololesego. O ka fothokhopila,e gatise le go e anamisa gantsi ka moo o ratang ka teng. O ka e laisolola mo selulafouno, iPad, PC kgotsa folashedraive. O ka e kwala mo CD, wa e romela ka imeile kgotsa e laise mo webosaeteng ya gago.
Thibelo e le nngwe fela ke gore ga o ka ke wa fetola buka eno, khabara ya yone kgotsa diteng tsa yone ka tsela epe fela.
Go bona tshedimosetso e nngwe, ka ga Tlhagiso-NoDerivs 3.0
Laesense e e sa romelelwang (CC-BY-ND 3.0), leba http://dilaesense/ka-n/3.0/



Baanelwa ba Thunderbolt Kids ba ne ba tlhamiwa kwa tshimologong e le karolo ya Kusasa porojeke (www.kusasa.org), e leng letsholo la Mokgatlho wa Shuttleworth. Sekepe-
Mokgatlho wa worth o neilwe tetla ya go dirisa ditlhaka tseno le tiro ya botaki e e tsamaelanang
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SENO GA SE FELA BUKA YA TIRO!

Mo mafelong a le mantsi o tla bona go na le mabokoso a a reng “Etela” mo dintlheng tse di kwa thoko. Tse mabokoso a na le dikgokagano tsa dibidio tsa mo inthaneteng, diwebosaete tse di kgatlhang tse di amanang lediteng, kgotsa metshameko kgotsa ditiro tse o ka di wetsang.

Go bona diwebosaete tseno kgotsa dibidio tseno, thaepa fela kgokagano e e neetsweng mo bara ya diaterese mo sebatling sa gago sa inthanete. Dikgokagano di lebega jaana ka sekai, goo.gl/vWKnF

 O ka lebelela dikgokagano tse mo dithutong tsa gago, kwa gae mo PC, laptop kgotsa mo
 difouno tsa selula.

      Go laisolola dibuka tseno tsa tiro kgotsa go ithuta go le gontsi ka porojeke, etela Sasol .
      Webosaete ya Mokgatlho wa Inzalo mo go http ://sasolinzalofoundation.org.za
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Re a go amogela mo Mophatong wa 4 
le wa go Disaense tsa Tlhago le 
Thekenoloji! 
Kopana le Bana ba 
Thunderbolt mo maitemogelong a go sekaseka lefatshe le le re dikologileng.

go Disaense tsa Tlhago le Thekenoloji!
Tsenela
Bana ba Thunderbolt
mo maitemogelong a go sekaseka
lefatshe le le re dikologileng.











Dumelang! Leina la me ke Farrah.
Dirutwa tse ke di ratang thata kwa sekolong ke tse ke
fumana ho ba le boiqapelo le ho nahana. Mme, ke dirile
O a itse, se ga se fela mo botaking kgotsa mo terameng
phaposiborutelo?! Gape re ka nna le boitlhamedi ka ditsela
re dira Saense le Thekenoloji. Seno ke segolobogolo
nnete fa o akanya ka ditsela tse disha tsa go araba a
potso e e nang le patlisiso ya Saense kgotsa setshwantsho
moakanyetso wa go rarabolola bothata.

Gape ke rata go nna kwa ntle mo lefelong la tlholego
lefatshe le le ntikologileng. Ke ka moo ke tlileng go tsamaya
ka Botshelo le go Tshela le Dipopego ka
wena. Ke akanya gore re lesego tota go nna mo lefatsheng
le le ntseng jaana lefelo le lentle jaaka Aforika Borwa, le le
nang le batho ba le bantsi jaana mebala le dimela le 
diphologolo. Tota ke itumeletse go simolola go ithuta go le 
gontsi ka ditshedi le lefatshe le le re dikologileng. Sophie ke
tsala ya me e kgolo mme o nthuta tsela ya go akanya ka
kelotlhoko le go rarabolola mathata le go dirisa tlhaloganyo, 
e leng bokgoni jo bo siameng thata go nna le jone mo
Bonetetshing. Le fa re ka selekana, fela jaaka ditsala tse
dikgolo di dira, reitumela thata mmogo le go ithuta 
go le gontsi mo go yo mongwe.













Heela! Leina la me ke Tom.

Ke na le mafelo a mabedi a ke itumelang thata mo go one! 
Ke la ntlha ke kwa laborathoring ya saense ka gonne ke fa
re kgona go nna le boitlhamedi le go tlhotlhora
diporojeke le ditekelelo! Se ke se ratang sa bobedi
lefelo ke jarata ya matlakala! A o itse gore ke di le kae
dilo tse di kgatlhang tse o ka di bonang koo?! Ke dirisa
dilo tseno mo ditlhamong tsa me tsa bosheng.

Ke ka moo ke itumeletseng go sekaseka Dilo , Didirisiwa le 
Dipopego le wena. Re tlile go ithuta ka Mefuta yotlhe ya 
didirisiwa tse di re dikologileng, mme segolobogolo
Tsela ya go nonotsha didirisiwa le go dira gore dibopeho di
nne thata.

Gape ke rata dipalo le go akanya ka
kafa re ka rarabololang mathata ka gone ka tsela e e 
utlwalang. Jojo ke mongwe wa balekane ba me ba ba
              molemo thata, le fa gone a ka nna a tlhakatlhakane thata 
              ka dinako tse dingwe! Mme, Jojo o nthusa go bona
ke tsenelela ka mmele wa me otlhe fa ke leka go
rarabolola mathata mo matshelong a rona a letsatsi le letsatsi, 
mme e seng go dirisa tlhaloganyo ya me fela.
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Dintshang! Leina lame ke Jojo.

Ke batla fela go tsena ka tlhamalalo mo ngwageng ono,
 Mme bogolo jang Disaense tsa Tlhago le Thekenoloji.
Le fa go ntse jalo, ka dinako tse dingwe ke fitlhela go le
 thata go nna ke sa tshikhinyege mo phaposing gonne
 ke batla fela go tsoga ke dira dilo!
Morutabana wa me gantsi o re ke na le maatla a mantsi
thata mme ke palelwa ke go nna ke sa tshikhinyega 
mo phaposing. Gongwe ke ka moo ke sekasekang  
Maatla le Phetogo le Ditsamaiso le Taolo le wena
 monongwaga.

Ke lebile pele go tlhaloganya gore tota “maatla” ke eng!
 Mme, gape re ya go dira seletswa sa mmino monongwaga.
  Karolo e e gaisang ka ga Disaense tsa Tlhago le 
Thekenoloji ke gore re kgone go ithuta ka matlhagatlhaga.
 Re na le maikaelelo magolo le dipotso tse re batlang go 
di araba mme nna ka metlha ke nna wa ntlha go tlolela
 mo tirong!
Nna le Tom re dira setlhopha se se siameng thata ka gonne
 O na le bokgoni jwa go akanya le go rulaganya mme
 morago ga moo go latela mokgwa mongwe. Mme, ke
 akanya gore gape nka kgona go Thusa ka gore ka dinako
 tse dingwe Tom le ene o batla go akanya thata, fa mo go
 tsa Saense le Thekenoloji wena gape o tshwanetse go nna 
le seabe mo serutweng mme simolola go dira diteko.











Dumelang! Leina la me ke Sofi.

Lengwe la mafelo a ke a ratang go nna mo go one ke 
kwa sekolong ke laeborari. Ke rata go buisa buka e 
ntšhwa – go na le fela go le gontsi go ithuta le go
 ribolola ka lefatshe la rona!
Ke nna ke botsa Dipotso mme gantsi dipotso tseno  
ga di ise di nne le dikarabo tsa tsone. Se se a kgatlha ka 
re kgona go dira kgopolo ya gore re akanya gore karabo
                 e ka nna eng nna. Ke ka moo ke itumelelang go ithuta ka
Lefaufau ka gonne go na le dilo tse dintsi tse re sa di
itse. Mo hisitoring yotlhe batho ba ntse bago botsa 
dipotso ka Lefaufau le lefelo la rona mo lobopong. Ke ka
moo ke tlileng go sekaseka le lona ka Lefatshe le kwa ntle
 le Ditsamaiso le Taolo le lona fa re simolola go ithuta ka
 polanete ya lefatshe le thulaganyo ya rona ya letsatsi.

Gape ke rata go ntsha maikutlo a me le go ngangisana
ka ga setlhogo. O tshwanetse go nnaya ngangisano e e 
kgotsofatsang go ntlhatswa pelo ka kgopolo ya gago! nna
ke rata go batlisisa le Farrah jaaka a nthusa go nna le
                 bokgoni jwa go itlhamela dilo le go nna le dikakanyo
tse ke sa di akanyang. Gape nka nna le dipelaelo 
 ga ke dumele sengwe le sengwe se ke se balang. 
Mme, seno se botlhokwa thata mo Saenseng ka gonne ga
 re a tshwanela go Amogela sengwe le sengwe jaaka nnete.













                                tsenela
                                Bana ba Thunderbolt ka go tsenya 
                                dintlha tsa gago fano!

Leina lame ke:
______________________________________
Serutwa se ke se ratang thata ke:
______________________________________
            Ka mafelo a beke, ke rata go:
______________________________________
______________________________________
                               Maina a ditsala tsa me ke: 
______________________________________
______________________________________
          Letsatsi lengwe, ke batla go:
______________________________________
______________________________________
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Ditshidi le dilo tse di sa tsheleng








DIPOTSO TSA BOTLHOKWA
• Go kaya eng go tshela?
• Selo se se sa tsheleng ke eng?	Go raya eng go sa tshele?
• Noka e lebega e tsamaya, ka jalo a noka e a tshela?
• A dimela tse ke di jang mo tshingwaneng ya ga Gogo di a tshela kgotsa ga di tshele?
• Nka itse jang gore a dipeo tsa dinawa tse di tswang mo tshingwaneng ya ga Gogo di a tshela kgotsa ga di tshele?
• Lee la koko le lebega le sa tshele, mme morago ga moo le ka thuthuga go nna koko. A lee le a tshela kgotsa ga le tshele?








Maemo
gase ya okosejene
khabonetaeokosaete
gase
setlhogela
go ntsha leswe
dikumo
go utlwa
go tsala









































1.1 Ditshedi

Go na le mefuta e le mentsi e e farologaneng ya ditshedi. Go bonolo go bona fa dilo dingwe di tshela kgotsa di sa tshele. Go boferefere go swetsa ka dilo tse dingwe gore a di a tshela kgotsa nnyaa!
TIRO: Ke eng se se tshelang le se se sa tsheleng?
DITAELO
1. Leba dinepe tse mme o dire tshwetso ya gore a o akanya gore di a tshela kgotsa ga di tshele.

2. Tsenya  go bapa le ditshedi le X go bapa le se se sa tsheleng

3. Fa o feditse, buisana ka ditlhopho tsa gago le phaposi ya gago.
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Malomo le dimela
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Mae a koko mo serubing 3

























Metsi le makhubu1


















Maru mo lewaping 2


















Mollo o tukang  4















Karolo 1. Botshelo le go Tshela
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DID YOU KNOW?

It is ok if you do not
agree with everyone

else! It is important
  
A 
Tlhapi ya Tropikale

5


Mould o gola mo namuning

6

that you listen to
everyone when they

explain what they
think it means to be
living or non-living.























VISIT
 video e e supa gore 
sunﬂowers e latelala jang
Ga se ka metlha go leng motlhofo go bua gore a selo se a tshela kgotsa ga se tshele.
Gantsi dilo tse di lebegang e kete ga di tshele di ka fetoga a tshela gape. Dilo tse dingwe jaaka noka kgotsa mmu, ga di tshele mme batho ba re "mmu o a tshela" kgotsa ba bua ka "metsi a a tshelang". Se, ke ka gonne go na le ditshedi tse dintsi tse di nnang mo mmung kgotsa metsi. Seno se ka tlhakanya tlhogo go sekae, a ga go jalo?
Leba ka kelotlhoko ditshedi tse di mo dinepeng. Ke eng se bone se tshwana mo go tsone TSHOTLHE? Sengwe se gongwe tsotlhe di ka se  DIRANG?

Dipharologantsho tsa dimela le diphologolo tse di tshelang
Le fa ditshedi di lebega di farologane, tsotlhe di dira ditiro di le supa .
dithulaganyo tse di tshwanang. Re bitsa tseno dithulaganyo tse supa tsa botshelo./diife process tse supa
A re lebeng nngwe le nngwe ya tseno 
GO TSAMAYA: Dimela tsotlhe tse di tshelang le diphologolo di a tsamaya .
· Batho le diphologolo di  dirisa mebele ya bone go tsamaya go tswa mo lefelong le le lengwe go le lengwe .

· Dimela tse dingwe di retologela kwa leseding kgotsa kwa metsing. Medi e gola thata
go ya kwa tlase. Dikutu tse dintsi di golela kwa godimo.
Motsamao wa
        letsatsi.goo.gl/amRQE











                                         Sunﬂowers e retologa go leba kwa letsatsing.
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Botshelo le go Tshela 



































 Batho ba suta ka di nako tshotlhe. Fa ke ba atlelete ba a
taboga.7

  GO TSALA/ Go reprodusa: Ditshedi tsotlhe di dira bana (masea kgotsa dipeo)	
		

• Batho le diphologolo ba na le bana.
• Dimela tse dingwe tse disha di ka gola go tswa mo dipeong.
•Dimela tse dingwe di gola go tswa di-cutting kgotsa mo matlhogeleng




















Etela


Video ya gorobala mariga.
goo.gl/dhT4X

Mme le ntate le lesea la bone


GO UTLWA: Ditshedi tsotlhe di tsibogela phetogo epe fela e di e utlwang
· Fa o utlwa serame, o tla apara jeresi kgotsa baki.
. Fa go nna mariga diphologolo dingwe di robala mariga.




Karolo  1. Dilo tse di tshelang le tse di sa tsheleng
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Ka letlhabula matlhare mo ditlhareng dingwe a fetola mmala.
· O ka dirisa sekhukhu  go go sireletsa mo puleng kgotsa mo letsatsi le le bogale mo   letsatsing le le mogote.
· Direptille di rata go rapama le go iphokisa phefo mo letsatsing mo malatsing a a tsididi a mariga














Lebodu le le arametse letsatsi la mariga
mo leboteng















Matlhare mo ditlhareng dingwe a tsibogele phetogo ya paka. Matlhare a swaba a be a nna masetlha ka letlhabula
=


GO HEMA: Ditshedi tsotlhe di HEMA digase tse di tsenang le tse di tswang

·Batho le diphologolo ba dirisa gase, okosejene e e tswang mo moweng ga di hemela mo teng. Di golola ( di ntsha  ) gase ya khabone  
dioxide fa di hemela kwa ntle.
· Dimela di tsenya gase ya khabonetaeokosaete mo matlhareng a tsone. Di e dirisetsa go dira dijo. Morago ga moo di gololela diphologolo le batho okosejene go e dirisa.

GO FEPA: Diphologolo tsotlhe tse di tshelang le dimela di tlhoka dijo.
· Dijo di fa ditshedi tsotlhe maatla a di a tlhokang.
· Dimela tse ditala di ka itirela dijo tsa maatla mo matlhare le dikutu.
· Batho le diphologolo ba ja dimela go bona maatla.



Sefitlholo ke 
dijo tse ke di ratang tsa
letsatsi. Ya gago ke eng?
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Botshelo le go Tshela

































Bana ba ba ja dijo tsa bona tsa motshegare.
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GoExecreta: Diphologolo tsotlhe tse di tshelang le dimela di tshwanetse go ntsha diwaste product / dikuno tse di sa tlhokagaleng mo mmeleng

· Batho le diphologolo ba tshwanetse go tlosa diwaste product/ dikuno tse di sa tlhokagaleng go tswa mo mebeleng ya bone.

· Go na le dirwe tse di kgethegileng mo mmeleng tse di thusang go tlosa diwaste product/ dikuno tse di sa tlhokageleng , jaaka mafatlha, diphilo le letlalo. Diphilo tsa gago di diwaste product/ dikuno tse di sa tlgokaleng tsaya a a tswang mo mading a gago mme a ntshe moroto. Gape, fa o fufula tota o ntsha diwaste product/ dikuno tse di sa tlhokaleng  mo letlalong la gago!



· Dimela di tlosa metsi a a metsi a leswe ka thulaganyo ya go transiparation. 










           
















A o bona gore pitsi e bonagala e patshima jang? E fufuletswe ka ntlha ya go taboga
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KGOLO: Ditshedi tsotlhe di a gola .
· Masea a batho le a diphologolo a gola go nna bagolo.
· Dipeo di gola go nna dimela






Etela

A time-lapse video of

a plant growing.
goo.gl/ul33Y










A growing seedling

Diprocess/Dithulaganyo tsotlhe tse supa tsa botshelo di tshwanetse 
go diragala gore sengwe se nne teng se se tshelang.
 
Fa sengwe se sa dire Di process /dithulaganyo tsotlhe tse supa tsa botshelo
selo seo ga se tshele. Ka sekai, fa o akanya ka noka, o e ka nna ya 
akanya gore e a tsamaya e bo e a gola, mme noka ga e utlwe kgotsa ga e je kgotsa go ntsha kgotsa go hema kgotsa go ikatisa ka jalo ga e tshele!


TIRO: Go tlhaloganya  Di process / dithulaganyo tse supa tsa botshelo

LEBAKA LA GO DIRA TIRO E:
Go go thusa go tlhaloganya dithulaganyo tse supa tsa botshelo.

DITAELO:
1. Leba senepe sengwe le sengwe ka kelotlhoko
                              2. Go bapa le nngwe le nngwe ya Di process/ dithulaganyo tse supa tsa botshelo dira  go selo se se mo setshwantshong seo fa e se dira
3. Fa thulaganyo ya botshelo e sa dirwe mo selong se se mo setshwantshong, dira x e e bapileng le di process/  thulaganyo eo ya botshelo.
4. Swetsa gore a selo seo se a tshela kgotsa ga se tshele mme o kwale . karabo ya gago mo    kholomong ya bofelo..
5. Ya ntlha e dirilwe go go bontsha gore o dire eng.
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Botshelo le go Tshela






















































































Chapter 1. Living and non-living things

















































































11Selo
Thulaganyo
or
Se a Tshela Kgotsa ga se tshele?
10
Bana
Gotsamaya

Living
10
Children
Gotsala

Living
10
Children
Goutlwa

Living
10
Children
Gofepa

Living
10
Children
Gohema

Living
10
Children
Gontsha

Living
10
Children
Gogola

Living
11
Sefofane
Gotsamaya


11
An aeroplane
Gotsala


11
An aeroplane
Goutlwa


11
An aeroplane
Gofepa


11
An aeroplane
Gohema


11
An aeroplane
Gontsha


11
An aeroplane
Gogola


12
Tlhapi mo lewatleng
Gotsamaya


12
Fish in the sea
Gotsala


12
Fish in the sea
Goutlwa


12
Fish in the sea
Gofepa


12
Fish in the sea
Gohema


12
Fish in the sea
Gontsha


12
Fish in the sea
Gogola
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Botshelo le go TshelaSelo
Thulaganyo
or
Se a Tshela Kgotsa ga se tshele?
13
      Semela 
A plant
13
A plant
13
A plant
13
A plant
13
A plant
13
A plant
Gotsamaya



Gotsala



Goutlwa



Gofepa



Gohema



Gontsha



Gogola


14 Bolo ya maoto e tampang
14
A bouncing soccer ball
14
A bouncing soccer ball
14
A bouncing soccer ball
14
A bouncing soccer ball
14
A bouncing soccer ball
14
A bouncing soccer ball
Gotsamaya



Gotsala



Goutlwa



Gofepa



Gohema



Gontsha



Gogola


15
lee la koko
15
Chicken eggs
15
Chicken eggs
15
Chicken eggs
15
Chicken eggs
15
Chicken eggs
15
Chicken eggs
Gotsamaya



Gotsala



Goutlwa



Gofepa



Gohema



Gontsha



Gogola










Dilo dingwe di lebega di sa tshele, mme ga go a nna jalo!






Mmm, se se utlwala se kgatlhisa!
Ke batla go itse go le gontsi!
























Go gontle Farrah! Ee, dilo dingwe di lebega di sa tshele ka lobaka lo loleele thata nako e telele.
 Di a  leta go fitlha ba lemoga maemo a a siameng go tsosolosa gape. 

Se se raya gore di  tshwanetse go emela sengwe se se kgethegileng go diragala pele di ka tsosolosa le go bontsha diponagalo tsa ditshedi. 

Re re ba tlhoka maemo a a maleba go tsosolosa le bontsha  di life process /dithulaganyo tse supa tsa botshelo. Leba ditshwantsho tse di fa tlase tsa dipeo tse di lebegang di sa tshele!




























A O NE O ITSE ?
Ko Kapa Bophirima
Dipeo dingwe tsa
fynbos di ema dingwga
dile dintsi ka fa tlase ga mmul. DI simolola  go mela fela fa mollo o
 sena go fisa kgapetla
 ya tsone e e ka kwantle











Peo go tswa mo setlhareng sa coral 16











Peo ya Sunﬂower. A o kile wa ja peo ya Sunflower? 17










Kgaolo 1. Dilo tse ditshelang le tse di sa tsheleng
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DIPOTSO
Ke ka ntlha yang fa dipeo di lebega di sa tshele? Re ka bontsha seo jang gore 
di a tshela?












Re re dipeo di mo "seemong sa go dire sepe" go fitlhela di fiwa metsi, bothitho, mowa, lesedi le mmu go tlhoga le go simolola go gola.


Go na le dilo tse dingwe gape tse di lebegang di sa tshele, mme fa di ba fiwa maemo a a siameng di ka kgona go tsosolosa le go tswelela pele tshelang.






A O NE O ITSE?

Ga se mae otlhe a ka 
golang gonna
nonyane e nnye. Ke
a a nontshitsweng 
fela a ka golang go
 nna nonyane e nnye 






Lephoi le elame mae go a tshola a le bothito gore le a thuthutse

Mae a a kopaneng le peo a tlhoka go nna a thuthafetse kgotsa ga a kitla a thuthuga. Ke
ka moo nonyane e e tsalang e  simolola go nna mo maeng a yone go a thuthafatsa
fa e setse e feditse go beela mae otlhe.
Yeast e ka dira gore tlhama ya borotho kgotsa bupi jwa kuku e kokomologe. Yeast e tlhoka
bothitho go tshela le go simolola go oketsa tige. Batho bangwe
reka yeast e e omileng ya go baka ga bone. Gape e tlhoka mogote gore e simolole go dira
(le sukiri). Ke ka moo o tla bonang baapei ba tsenya tige ya bone mo lefelo le le bothitho (gaufi le setofo sekai) go dira gore e kokomologe.
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Botshelo le go tshela

























TIRO: A nka tsosolosa ditshedi tse di lebegang 
     di sa tshele?


DITSHEDIMOSETSO (tse o di tlhokang):


· dinepe tsa mae a a thuthugang


DITAELO:
1. 1.	Leba dinepe tse ka kelotlhoko


















Mae a koko a thuthuga
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Mae a lenkogwane a le gaufi le go thuthuga 
Go nna bana ba makogwane 19





























AO NE O ITSE?
Lee la shark ka 
makgetlho le tshwana  

.
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Mae a noga a thutuga
Le pakete e bonalang ka fa gare. Batho ba fitlhela a tlhatseditswe mo ditshitshing tsa lwa lewatle mme batho ba a 

DIPOTSO:                                          

1. Ithute senepe sa nonyane e e ntseng mo sentlhageng sa yone mo tsebeng ya 14.

A o ka tlhalosa gore ke eng fa a tlhoka go nna mo maeng a yone?













Karolo 1 : Dilo tse di thelang le tse  di sa tsheleng
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2. Mo dipolaseng, gantsi barui ga ba letle dikgogo tsa mme go nna .
mo maeng a tsone. 

Go na le moo ba ne ba tsenya mae mo selong se se bidiwang
Sethuthusetso/incubator jaaka o bona mo setshwantshong se se fa godimo sa koko
go thuthuga ga mae. Sethutafatso /Incubator e naya mae eng?









3. Noga gantsi e baya mae a yona mo 'sentlhageng'. Goreng e sa
tshwanelwa ke go rapama mo godimo ga one go a thuthusa?








4. A o kile wa tshwara di-tadpole kgotsa wa boloka diboko tsa silika mo lebokosong?
Gongwe mongwe mo phaposing ya gago o na le dingwe tse a ka di tlisang
sekolong. Ke ka paka efe e gantsi o ka fitlhelang di-tadpole tse dinnye kgotsa diboko tsa silika, mme ke ka ntlha ya eng?
















TIRO: Go tlhoga ga peo
DITSHEDIMOSETSO (tse o di tlhokang):· 
· dipeo tsa dinawa
· boboa jwa letseta/ cotton wool 
· dikhurumelo tsa polasetiki (go tswa mo dinkgong tse di senang sepe tsa botoro ya matonkomane jaaka sekai)
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Botshelo le go Tshela







DITAELO:
1. Baya dikarolo tse pedi tsa boboa jwa letseta / cotton wool mo sekhurumelong sa polasetiki.
2. Baya dipeo tsa gago di le mmalwa fa gare ga dillaga tse pedi tsa letseta bobowa. /cotton wool.
3. Kgatsa metsi mo godimo ga dipeo. O tlhoka go nosetsa letseta boboa/cotton wool  jo bo lekaneng go bo kolobetsa  mme E SENG GO NWETSA PEO! Ga gwa a tshwanela go nna le metsi a a elelang mo matlhakoreng a sekhurumetso kgotsa peo e tla nwela.
4. Baya dipeo tsa gago mo lefelong le le bothitho gaufi le fensetere.
5. Nosetsa dipeo tsa gago nako le nako fa o utlwa boboa jwa letseta/cotton wool e batlile oma. Ela tlhoko gore o se ka wa nwetsa dipeo tsa gago!






DIPOTSO:
1. Pele ga o nosetsa dipeo tsa gago, tlhalosa gore dipeo tsa gago di lebega jang le go utlwala jang





2. Thala dipeo tsa gago fa gare ga boboa jwa letseta/ cotton wool ka letsatsi la ntlha..




	









3. Tswelela o lebile dipeo tsa gago letsatsi le letsatsi. Go tsere lobaka lo lo kana kang gore di tlhoge? Mme dipeo tsa gago di lebega jang le go utlwala jang jaanong?











Karolo 1. Dilo tse di tshelang le tse di sa tsheleng
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4. O akanya gore ke eng se se dirileng gore dipeo tsa gago di tsosologe?















 TIRO: Go dira gore yeast/tomoso e gogomege!  
  DITSHEDIMOSETSO (tse o di tlhokang):.
· pakete ya yeast/tomoso e e omileng

· sukiri

· metsi a a bothitho

· setshudi sa youghurt se se e e lolea
DITAELO:
1. Tsenya leswana la sukiri le leswana la yeast /tomoso e e omileng mo setshu sa  ya yogurt. Tlhakanya ka leswana ya gago.
2. Tsenya maswana  a le 3 tsa metsi a a bothitho.
3. Fuduwa motswako wa gago wa sukiri le yeast /tomoso mo metsing a a bothitho go dira
 Netefatsa gore a tlhakantswe sentle.
4. Lebelela gore go tla diragalang!


TLHAGISO YA PABALESEGO! O se ke wa dirisa metsi a a belang - a ka nna a go fisa!
O tlhoka fela go dirisa metsi a a bothitho 

DIPOTSO:
1. Yeast /Tomoso ya gago e lebega jang le go utlwala jang pele ga o e tlhakanya le sukiri le metsi?







2. Fa o tsenya sukiri mo yeast/tomoso , a go na le sengwe se se fetogang mo yeast /tomoso?







Go diragetseng ka motswako wa yeast /tomoso le sukiri fa o o ne a o o tlhakanya le metsi a a bothitho?










4. Yeast /Tomoso e ne ya gogomoga jang?











1.2











 Dilo tse di sa tsheleng 

Dilo tse di sa tsheleng di farologana le ditshedi ka gonne di se dire di life process/ dithulaganyo tsotlhe tse supa tsa botshelo. A re lebelela sekai.

TIRO: A o akanya gore koloi e e a tshela kgotsa ga e tshele?

DITAELO:
A re lebelele gore ke di life process /dithulaganyo dife tsa botshelo tse supa tse koloi e di 
dirang.
(Gakologelwa gore ga lee kgotsa peo, e sa kgone go dira  nngwe
Di process/ thulaganyo ya botshelo go raya gore ga e tshele!)
2. Baya kgotsa x mo kholomong ya bofelo.




















Karolo  1. Dilo tse di tshelang le tse di sa tsheleng
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Koloi



DIPOTSO:

1. Koloi e na le dithulaganyo di le kae tsa botshelo?






2.A ke selo se se tshelang kgotsa se se sa tsheleng









Gakologelwa gore dilo tse di sa tsheleng ga di kake tsa diragatsa  di life process /dithulaganyo tsa botshelo tsotlhe tse supa

Go fetoga go tswa mo go se se tshelang go ya go se se sa tsheleng
Dilo tse di tshelang di ka nna tse di sa tsheleng fa di swa. Leba logong lo tafole ya gago e dirilweng ka lone. Dikgong di ne di tswa kae?
Ke eng se se kileng sa bo se tshela?
Leba go go dikologa mo phaposing ya gago. A go na le dilo tse dingwe tse di neng di kile tsa bo di tshela mme jaanong di sa tshele kgotsa di sule?
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Life and Living

Gotsamaya

Gotsala

Goutlwa

Gofepa

Gohema

Gontsha

Gogola









DIPOTSO 
Tlotla ka dilo tseo mo phaposing ya lona mme lo kwale dingwe tsa dilo tseo
 
Lo bo lo kwala  dikarabo di ngwe tsa lona fa tlase go tswa mo motlotlong.

















TIRO: Go farologanya magareng ga ditshedi le tse di sa tsheleng dilo

LEBAKA LA GO DIRA TIRO E 

Go go thusa go ithuta go farologanya dilo tse di tshelang le dilo tse di sa tsheleng

DITSHEDIMOSETSO (tse o di tlhokang):):

· Kgobokanya dilo di le 3 - 5 tse di farologaneng tse di tshelang kgotsa tse di sa
 tsheleng mme le di tlisa tse kwa sekolong


· matlakala a pampiri kgotsa khateboto

DITAELO:
Kgaoganya ka ditlhopha tsa batho ba le 3 kgotsa ba le 4.

2. Dirisa pampiri e e latlhilweng kgotsa khateboto go dira dileibole di le nne tsa
ditlhogo tse di latelang

· Tshelang
· E kile a tshela
· E lebega e sa tshele mme e ka tsosolosiwa
· Ga se ise se  tshele


3. Bontsha ditshwantsho kgotsa dilo tse o tlileng le tsone mo setlhopheng sa gago.
Baya ntlha nngwe le nngwe kgotsa setshwantsho ka fa tlase ga nngwe ya ditlhogo tse o sa tswang go  di dira












Karolo 1. Dilo tse di tshelang le tse di sa tsheleng
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4. Jaanong tlatsa lenaneo le le fa tlase ka dipholo. Fa go na le nako e e setseng o ka tsenya dilo tse di kgatlhang go tswa mo go tse dingwe ditlhopha mo tafoleng ya gago le tsone.





















5. Leba dinepe tseno ka kelotlhoko. Bua gore ke dife tsa tse di tshelang kgotsa e e sa tsheleng, kgotsa e e kileng ya bo e tshela kgotsa e e ka tsosolosiwang. Kwala dileibole tse ka fa tlase ga nngwe le nngwe ya tse


23
Ntsha
24

Dipone tsa pharakano
25
        Mae




mollo o tukang
  27
ditlhare




28
A dolphin

  komputara

legata
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pampiri





















Botshelo le go tshela
Se a tshela
  se kile sa tshela
se ka tsosoloswa
ga se ise se tshele




























fosele
Tolomo e mo paketeng










	


Pidipidinyana










DIPOTSO
A jaanong o kgona go farologanya dilo tse di tshelang le tse di sa tsheleng?


 O itse jang gore dilo di tshela leng le gore ga di tshele leng?












Jaanong o a itse gore re kgona go kgobokanya mo e ka nnang sengwe le sengwe mo lefatsheng ka ditlhopha tse pedi: dilo tse di tshelang le tse di sa tsheleng. Fa sengwe se sa kgone go dira di life process /dithulaganyo di tsotlhe tse supa tsa botshelo go raya gore ga se tshele. 
Dilo dingwe di ne di be di sa tshele, jaaka metsi le okosejene. Dilo tse dingwe di ka be di sa tshele jaanong mme di ne di tshela pele, jaaka logong, difosele kgotsa leokwane.


DIKGOPOLO TSA BOTLHOKWA
· Re ka kgobokanya dilo tse di mo Lefatsheng go nna tse di tshelang le tse 
di sa tsheleng.
· Go na le  di life process/ dithulaganyo di le 7 tsa botshelo tse ditshedi tsotlhe di di dirang.
· Dilo tse di sa tsheleng ga di kgone go dira di life process  /dithulaganyo tsotlhe tse 7 tsa
 botshelo.
· Ditshedi di ka swa.
· Dilo dingwe jaaka dipeo kgotsa mae di lebega di sa tshele mme di ka tsosolosa gape






Karolo 1. Dilo tse di tshelang le tse di sa tsheleng
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POELETSO:

Buisa kgang e e latelang mme morago o arabe dipotso tse di latelang.



Di-Strelitzia
Fa lefatshe le ne le dirwa dinonyane tsa Strelitzia di ne di le mo gare ga molemo go gaisa! Mafofa a tsone a mmala wa namune o o phatsimang le diphuka tsa tsone tse di phepole e ntsho di ne di kgabisitswe loapi le popo yotlhe di ne di kgatlhwa ke bontle jwa tsone. Di nedi fofela diura di le  ntsi kwa godimo mo loaping mme di fologa fela go tla go ja kwa lebopong la noka le go bolelela diphologolo tse dingwe dilo tse di gakgamatsang tse di di boneng.


Ditlhaga tsa tsone di ne di le mo maemong a a kwa godimo thata mme ga di ke tsamaye di nne mo ditlhareng kgotsa ke tsamaya mo mmung gareng ga diphologolo tse dingwe.
Le fa go ntse jalo fa nako e ntse e tsamaya Strelitzia dinonyane di ne tsa 
nna dintsi boikgogomosa le go I kgodisa. Di simolotse go nyatsa 
diphologolo tse dingwe le go simolola go di sotla ka bosakhutleng, di bolelela Thutlwa e telele gore molala wa yone o ne o kase lore ka ga diphefo tse di tsidifetseng tse di di  utlwileng, kgotsa ba tshega khudu e  e neng e gopang 
mo leroleng le mo godimo ga 
mafika le mmu. Di tshegile ka kwena e e neng e
 tshwanetse gonna mo metsing le tshega ka ditshweneng ka
 ntlha ya go kgomarela mo ditlhareng Botshelo
 jwa tsone botlhe!


Tsatsi lengwe Modiri a tla go etela diphologolo 
Mme boemong jwa popo e ntle, e e itumedisang go ne go na le kutlobotlhoko le dikeledi fela. Ka bongwe ka bongwe diphologolo di ne tsa bolela  dinonyane tsa Strelitzia’,ka go sotla le go sotla go fitlha Modiri o ne a galefela dinonyane tseno tse di mabela thata.
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Malomo a Strelitzia a fitlhelela 
kwa godimo
!


Modiri o ne a di phamola ka bongwe ka bongwe mo loaping mme a kgomaretsa nngwe le nngwe ya tsone maoto a a nonofileng a a masesane a tsenelela kwa teng mo mmung. Menwana ya tsone ya maaoto e e melele e ne ya nna medi mme mafofa le diphuka tsa tsone  tsa fetoga go nna matlhare a a lefifi a matala. Ke fela mafofa a tsone a a rwesang serwalatlhogo sa mmala wa namune le phepole e ne ya sala e le segopotso sa bontle jwa tsone.
Fa o ka fitlhela sethunya sa Strelitzia gompieno, leba ka kelotlhoko mme o tla bona
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Botshelo le go tshela










kafa di nnang ba ntsha letsogo go ya kwa loaping ka gone, di leka go golola dinao tsa bone
go tswa mo mmung mme le go fofa gape!

1. Naya dilo di le 5 tse di sa tsheleng tse di umakilweng mo kgannyeng.









2. Naya maina a dilo tsotlhe go tswa mo kgannyeng tse di dirisang okosejene.









3. Ke life process /thulaganyo efe ya botshelo mo ditsheding e e dirisang okosejene?






4. Naya sekai go tswa mo kgannyeng sa
a. Gotsamaya





b. Go utlwa/sensing:





c. go fepa:





d. Go gola:













Karolo 1 : Dilo tse di tshelang le tse di sa tsheleng
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Dinonyane tsa Strelitzia di ne di na le dintlhaga kwa godimo mo mafikeng/ cliffs .Goreng
o akanya gore dinonyane tse di tshwanang le tsone di rata go aga dintlhaga tsa tsone kwa godimo ga mafika/cliffs?







6. Ke life process /thulaganyo efe ya botshelo e re e amanyang le mae a a mo sentlhageng?










7. A o akanya gore kgang eno e boammaaruri kgotsa nnyaa? Tlhalosa karabo ya gago.
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Botshelo le go Tshela

















Jaanong ka re ithutile ka dilo tse di tshelang le tse di sa tsheleng a re tswelele pele go lebela dimela le diphologolo mo go tseneletseng 























































Karolo 1 : Dilo tse di tshelang le tse di sa tsheleng























































27




2
































Mafoko a masha
· go tlhomamisa
· go muna
· Dikotla
· methapo
· dipopego
· function
· Go bapisa
· meno losi



Structure of plants and animals




POTSO YA BOTLHOKWA
• A dimela tsotlhe di dirilwe ka tsela e e tshwanang ka dikarolo tse di tshwanang?
• Fa ke sa kgone go bona matlhare mo cactus, a e sa ntse e le semela?
• A moss o o golang gaufi le pompo kwa morago ga ntlo ke semela? Nka bona jang gore a ke yone?
• Ka jalo, fa e le gore cactus, setlhatshana sa lewatle le dandelion tsotlhe di farologane jaana, o ka re jang gore tsotlhe ke dimela?
• Diphologolo tsotlhe di lebega di farologane thata - re ka kgobokanya jang diphologolo tse di farologaneng mmogo?
• Ke eng se se dirang gore diphologolo di farologane le tse dingwe?



.








2.1 Dipopego tsa Dimela 

Dipopego tsa motheo tsa dimela
Dimela tsotlhe di na le dikarolo tse di farologaneng tse re di bitsang dipopego. Mo go bontsi
dimela o ka supa dipopego tse di latelang:
· Medi

 dikutu
· Matlhare
· Malomo


A re sekaseke popego e farolaganeng ya dimela
Medi

Medi ya semela gantsi e fitlhelwa ka fa tlase ga lefatshe. Medi e na le ditiro tse di botlhokwa (ditiro):

· Medi e tlhomamisa sejalo mo mmung.
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· Medi e monya metsi le dikotla go tswa mo mmung, tse di morago ga moo di e  isiwe kwa sejalong sotlhe.
· Dimela dingwe di boloka dijo tse di di dirang mo meding ya tsone, jaaka ditapole kgotsa digwete. Ngwaga o o tlang o tla bona gore dimela di dira jang dijo tsa bone!















   Medi ya setlhare se e ya ko tlase mo mmung
























Segwete ke modio o bolokand dijo tse di dirwang ke semela


Dikutu

Dikutu di golaganya medi le sejalo sotlhe. Kutu e na le
ditiro tse di botlhokwa:


· Kutu e tshegetsa matlhare, malomo le maungo (kutu
 e tshwara dikarolo tseno di tlhamaletse).


· Kutu e rwala dikotla le metsi go tswa mo meding go ya kwa
 dikarolo tse ding tsa semela.


· Dimela dingwe di boloka dijo tse di di tlhagisang mo dikutung tsa tsone (jaaka
 ntšhi kgotsa aseparaguse)


1



















Kutu ya semela e golang.



















Kutu ya semela sa tamati.






Karolo 2. Dipopego tsa Dimela le Diphologolo
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Matlhare

Le fa matlhare a dimela tse dintsi a le matala, matlhare a ka nna le
mebala e mengwe. Matlhare mangwe a fetola mmala ka nako ya letlhafula.

Matlhare a na le ditiro tse di botlhokwa thata.

· Matlhare a matala  a monya lesedi la letsatsi mme a le dirisa go dira dijo tsa
semela.

· Dimela dingwe di dirisa matlhare a tsone go boloka metsi (jaaka cactus) kgotsa dijo
(jaaka sepinashe kgotsa lettuce).

· Matlhare a mantsi a na le ditshika tse di tshwanang le dipeipi tse dinnye tse di rwalang
metsi le dikotla go tswa mo meding. Ditshika gape di rwala
dijo tse letlhare le di dirang mo sejalong sotlhe.


2




















A o bona ditshika mo matlhareng a ?
                             Malomo
Dimela tse dintsi di na le malomo. Malomo a botlhokwa thata mo
Semelang.
· Malomo a dira mmudula/ pollen go dira dipeo tse di tla golang di le ntšhwa
dimela.
· Malomo a gogela dinonyane le ditshenekegi go anamisa mmudula/pollen wa tsone
mme o bone mmudula/pollen go tswa mo malomong a mangwe.
· Malomo a dira maungo le dipeo.
· Go na le mefuta e e farologaneng ya malomo.
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Botshelo le go Tshela







Dipotso

Akanya ka malomo a o a itseng mme o kwale maina a mangwe a one fa 
tlase.










Go na le malomo a le kae a mebala e e farologaneng kwa sekolong sa lona

 kgotsa tshingwana ya gago kwa gae? Kgotsa a o ngwe ya

malomo fa o le mo tseleng o ya sekolong? Nako e e tlang ela-tlhoko

mme o lemoge mebala yotlhe e e farologaneng ya malomo!



















































Karolo 2. Dipopego tsa dimela le diphologolo
































































Ijoo, malomo a dira 


                              Matshelo a rona a mebalabala,
                              mme ke rata mmala!






Dipeo

Dimela tse dintsi  di etsa dipeo mme di boloka dipeo tsa tsona ka ditsela tse fapaneng.

· Mo maungong a tsone jaaka mo diperekisi kgotsa dinamune.

· Mo diphotleng jaaka mo dinaweng  le  dipeas

· Thoro jaaka mmiidi kgotsa mo tsebeng jaaka korong.

Dimela di godisa dipeo tsa tsone go tswa mo sethunyeng sa sejalo, jaaka
dandelion kgotsa di-acorn tse di mo setlhareng sa oak.

Dipeo di botlhokwa thata mo dimeleng ka gonne dimela tse dintšhwa di kgona go gola .
go tswa mo dipeong.














etela
Dipopego tsa dimela
 (video).
goo.gl/ADk8R















Dipeo tsa Dandelion di bothofo 














Dipeo mo disebeng tsa korong.
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Bothselo le go Tshela 




























Dipeo tsa Pea mo pod























Dipeo tsa perekisi mo gare ga leungo.




TIRO: Go supa dikarolo tse di farologaneng tsa lelomo la
semela
LEBAKA LA GO DIRA TIRO E:
Go bona gore a o ka kgona go supa dikarolo tse di farologaneng tsa semela
 DIDIRISIWA (se o se tlhokang):

· a drawing of a ﬂowering plant.


DITAELO: ( se o tshwanetseng go se dira):

1. Leba setshwantsho. Ga go na dileibole tse di tsenngwang mo
setshwantsho. Gantsi borasaense ba tlhoka go tshwaya ditshwantsho le
didiagram. Seno ke bokgoni jo bo botlhokwa thata!
2. Fa re naya setshwantsho dileibole, go na le dikaelo dingwe go latela:
a. Thala mola o o tlhamaletseng ka pensele le rula go tswa mo karolong e o batlang go e tshwaya.
b. Mela ya leibole e tshwanetse go ama karolo ya setshwantsho e tshwailwe.
c. Mola o tshwanetse go tsamaisana le kwa tlase ga tsebe ya gago.
d. Kwala maina a karolo nngwe le nngwe ka matsetseleko ka fa tlase ga karolo nngwe le nngwe nngwe.
3. Kwala setshwantsho sa sejalo se se thunyang o dirisa melawana e.
4. Kwala dileibole tse di ka fa molemeng mo sebakeng se se neetsweng.
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5. Dirisa mareo a latelang:
· modi, kutu, letlhare, sethunya, peo






























DIPOTSO:

Fa o dira setshwantsho sa saense, o tshwanetse go se naya tlhogo gore motho yo mongwe a itse sentle gore ke eng. 



Nagana ka  setlhogo sa setshwantsho se se fa godimo mme o se kwale fa tlase.








2. A o akanya gore karolo e le nngwe ya semela e botlhokwa go feta
karolo e nngwe? Tlhalosa karabo ya gago.
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Botshelo le go Tshela







Dipharologano tse di bonalang fa gare ga dimela
Go na le mefuta e mentsi e e farologaneng ya dimela. Fa o leba dipharologano tsa 
dimela o kgona go bona dilo di le dintsi tse di farologaneng mme gape le dilo
tse di tshwanang. Re itse gore bontsi jwa dimela di na le dikutu, medi le
matlhare, le gore tse dingwe tse dintsi di na le malomo, dipeo le maungo. Fa re
batla go bapisa dimela, re ka bapisa dibopego tseno tsa dimela.

O ka leba dipopego tse di farologaneng tsa dimela mme o 
Bapise go ya ka:

· tekanyo

· mmala


· popego

Kgotsa o ka botsa dipotso tse di botlhokwa ka dimela, jaaka:

· A semela se se dira malomo?

· A e latlhegelwa ke matlhare ka letlhabula?

· A diphologolo di ka ja semela kgotsa dikarolo tsa semela?

· A batho ba ka ja semela?

· Gongwe o ka akanya ka dipotso tse dingwe tsa botlhokwa tse o ka
di botsang?









DIPOTSO

Batho ba ntse ba ithutile dimela ka diketekete tsa dingwaga. A o ka

akanya ka mabaka a go bo batho ba tlhoka go ithuta dimela? Akanya ka

mabaka a go bo batho ba dirisa dimela mme ba di kwale.














Batho ba ba ithutang dimela, jaaka wena o dira, ba simolola ka go leba

dimela le go bapisa se ba se bonang. Moragonyana ba fetela kwa go tse dingwe

dilo tse di raraaneng go di bapisa. Re tlile go bapisa

dimela tse di farologaneng re dirisa matlho a rona jaaka dikaelo tsa rona.


Karolo 2. Dipopego tsa dimela le diphologolo

A O NE O ITSE?
O ka simolola bonolo fela
tshingwana ya gago ya
Merogo kwa gae kgotsa kwa
sekolong mme morago o tlise
dijalo tsa gago tse di farologaneng mo
sekolong go bapisa
dipharologano mo dijong.
re a ja!
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     A O NE O ITSE?


Leba dinepe tsa setlhare sa panana le sejalo sa basil. ke
dipharologano tse kae tse o ka di bona fa gare ga dimela tse pedi tse?
Dimela tsotlhe di beilwe ka ditlhopha
 ka ditlhopha tse pedi 
tse dikgolo
 - tse di nang le dipeo le
 tse di senang dipeo.











Palema ya Panana.3












Semela sa basil.



                          Dipotso
Tlhalosa dipharologano tse o ka di kwalang fa gare ga 
semela sa panana  le sa basil.






















     A o ne o itse ?
Basil ke moriana o itsegeng that om go apeyeng! segolobogolo mo 
dijong pasta
       and pizza !




















Fa re bapisa dimela, ka dinako tse dingwe go bonolo go dirisa
dibopeho tsa dimela tse fapaneng ho bapisa dimela. Re ka leba
kutu ka sekai mo setlhareng sa panana le sejalo sa basil le
bapisa seno. Semela sa basil se na le kutu e tshesane e tala fa
setlhare sa panana se na le lekwati le lekima le le borokwa le le khurumetsang thata
kutu e teteaneng Fa re bapisa dimela, ka dinako tse dingwe go bonolo go dirisa dipopego tse di farologaneng tsa dimela go bapisa dimela. Re ka leba kutu sekai mo setlhareng sa panana le sejalo sa basil mme ra bapisa seno. Semela sa basil se na le kutu e tshesane e tala fa  panana e na le lekwati le lekima le le borokwa le le nang le logong le le khurumetsang kutu ya yona e e kitlaneng thata.

Leba senepe se se fa tlase sa losi lwa noka. Go na le mefuta e le 2 e megolo ya dimela tse di golang: di-waterlilies kwa pele le matlhaka kwa morago. Ka bobedi di gola gaufi le metsi kgotsa mo metsing, mme di lebega di farologane gotlhelel











Botshelo le go Tshela




























Waterlilies le letlhaka di  gola mo metsing



TIRO: Go bapisa dimela

DITAELO:

Dira le tsala.

2. Bapisa dimela tse pedi (dithunya tsa metsi le lotlhaka) o dirisa
  dipopego tsa dimela.


3. Fa batho ba bapisa dilo tse di farologaneng ba dirisa sete ya dilwana
(jaaka dipopego tsa dimela tse re di dirisang), gantsi ba dirisa tafole
 go kwala dikakanyo tsa bona.


4. Ithute lenaneo le le fa tlase. Kwala dipharologano le ditshwano
  magareng ga dibopego tsa dimela tsa di-waterlilies le letlhaka.
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Waterlilies
Letlhaka
Dikutu


Medi


Matlhare


Malomo le/kgotsa dipeo










DIPOTSO:

1. Fa o leba semela mme o sa kgone go bona dipeo, a o ka re
semela seo se wela mo setlhopheng se se sa direng dipeo? Goreng
o ka se setswe jalo?

DIa o ne o itse?

Dimela dingwe di ka 
utlwisa botlhoko
 kgotsa go go tsenya 
botlhole. Fela
tsaya matlhare go
 tswa mo dimelng tse 
o di ITSENG gore di babalesegile 
go ka kgomiwa kgotsa
le go di ja.
A o lemogile gore go ne go le bonolonyana go bapisa dimela fa o ne o itse dipopego tse di farologaneng tsa dimela? Mo tirong e e latelang re ya go bapisa matlhare a dimela tse di farologaneng. O tlhoka go kokoanya matlhare a mararo go tswa mo dimeleng tse tharo tse di farologaneng. 


Go botlhokwa gore o tseye fela matlhare a dimela tse wena kgotsa batsadi ba gago ba di itseng ka gonne o tlhoka go bolelela phaposi leina la semela.


TIRO: Matlhare a dimela tse di farologaneng a lebega jang?
LEBAKA LA GO DIRA TIRO ENO
Go bona pharologano mo matlhareng go tswa mo dimeleng tse di farologaneng.

DITSHEDIMOSETSO (se o se tlhokang):
1. Matlhare a mantsi a a farologaneng (morutabana wa gago o tla go bolelela gore ke a le kae
  a o tlhoka go a kokoanya).

 Maina a dimela tse o tsereng matlhare mo go tsone.

Pampiri e tshweu.

4. Dikherayone.

Ditaelo:

Tsela ya go matlhare: tsela ya dira le leaf- rubbing

1. Tsaya letlhare le le lengwe o le beye mo godimo ga lefelo le le thata le le sephaphathi.
             2. Netefatsa gore ditshika di lebile kwa godimo, seo se raya gore letlhare le tshwanetse go tlhanogela kwa tlase.
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Bothselo le go Tshela







            


3. Baya pampiri e tshweu mo godimo ga letlhare.
4. Dirisa kherayone e e mo letlhakoreng la yone go tsenya mmala ka bonolo mo pampiring mo godimo ga
letlhare go latedisa letlhare.
5. Kwala letlhare ka leina la sejalo se le tswang mo go sone.
6. Boeletsa tiro e ka matlhare otlhe
7. Naya tsebe ya gago setlhogo se se tlhalosang se o se dirileng.
8. Fa o sena go dira bonnye go di-leaf rubbing di le 4 tse di farologaneng,
ithute ka kelotlhoko matlhare a gago a a farologaneng. Tlhalosa dipharologano
tse o di lemogile mo matlhareng a a farologaneng a o a dirisitseng.

















DIPOTSO:
Bereka le tsala o beye di rubbing tsa 4 tsa gagwe le tsa gago.


1. A o ka bona gore a matlhare a a farologaneng a na le dipopego tse di tshwanang?




2. A o ka bona gore a matlhare a a farologaneng a na le matlhakore a a tshwanang?




3. Mo diphatlheng tse di fa tlase, thala dipopego tse di farologaneng tsa matlhare a le 3 le
dintlha tse di farologaneng tsa matlhare a le 3 tse o neng o ka di bona.




Karolo 2. Dipopego tsa Dimela le Diphologolo





39







Dipopego tse di farologaneng tsa matlhare
Matlhakore a a farologaneng a matlhare
































































Tlatsa lenaneo/tafole.

Tlatsa leina la dimela 
Mo kholomong ya
ntlha
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2. Tshwaya mo (di)kholomong tse di tlhalosang ka fa letlhare le lebegang ka teng.
3. E ngwe e dirilwe ka go dirisa dirsa tsa tshingwana ya ga Gogo go bontsha .
  wena gore o dire eng.






















Gogo's beautiful roses







Leina la
semela
Letlhare le le
 kgolokwe
le le telele, le le sesane
letlhare le le borethe
ntlha e e nang le meno
Rose
√


√































 MAFOKO A MASHA
· Phologolo e nang le lerapo la mokwatla
· phologolo e senang lerapo la mokwatla
· Seamusi
· Segagabi
· amphibian
· Ditokololo
· dirwe tsa kutlo
· compa· cl
2.2

Popego ya diphologolo
Ditshedi tsotlhe di ka aroganngwa ka ditlhopha di le pedi - dimela le
diphologolo. Dimela di ka bapisiwa ka go dirisa Dipopego tsa dimela tse di farologaneng. 
go di kgobokanya ka ditlhopha tse di farologaneng. Re ka dirisa
mokgwa o o tshwanang wa go bapisa diphologolo. Mo karolong e re tlile go 






KAROLO 2. Dipopego tsa dimela le di phologolo
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ithuta go supa dipopego tse di farologaneng tsa diphologolo. Go tswa foo re tla dirisa
dipopego tseno tsa diphologolo go bapisa diphologolo dingwe tse o ka nnang wa tswa  o setse o itse.  



TIRO: Go Bapisa Diphologolo
DITAELO:

1. Ithute ka kelotlhoko senepe sa ntša le jellyfish. Ke 
dipharologano le ditshwano dife tseo bonang?
2. Kwala dipharologano le ditshwano mo lenaaneng.
3. Tlotla ka lenaane la gago la ditshwano le dipharologano le
baithutimmogo mme o bone gore manaane a gago a tshwana kgotsa a farologana jang.
Gongwe o na le dilo tse dingwe tse o ka di tsenyang mo lenaaneng la gago morago ga
metlotlo ya gago le baithutimmogo le wena
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Botshelo le go tshela

Dipharologanyo
Ditshwano











4






A o ne o itse?
Diphologo di farologantswe ka tseo di nang le lerapo la mokwatla le tseo disa nang lerapo la mokokotlo. Diphologo tse di nang le lerapo la mokwatla di bidiwaverterbrate Jack russel e eme le golden                                 retriever e robetse fa fatshe
Jelly fish mo lewatleng


Tse di senang lona di bidiw
		Popego / Dikarolo tsa motheo tsa diphologolo
A re sekasekeng ka kelotlhoko dikarolo tsa mmele tsa diphologolo.
Fela jaaka dimela, diphologolo le tsone di na le popego ya motheo. Motheo
dipopego tsa phologolo ke:

· tlhogo

· mogatla

· mmele

· ditokololo

· dirwe tsa kutlo

Tlhogo
Diphologolo tsotlhe di na le karolo e e kgethegileng mo mebeleng ya tsona e e bidiwang 'tlhogo'.

Le phologolo e nnye thata e na le karolo e ‘boboko’ jwa yone bo leng mo go yone. Mo di phologolong tse di ntsi  tlhogo e na le:

· Boboko - le fa bo ka tswa bo le bonnye jang.
· Dirwe tsa kutlo jaaka matlho le ditsebe.
· Dipopego tsa phepo - molomo le ditlhaa.

Mogatla

Bontsi jwa diphologolo di na le mogatla kwa ntlheng e e kwa morago ya mmele wa tsone (a o kile wa ipotsa gore mogatla wa starfish kgotsa wa octopus o kae?) Gantsi mogatla o
e motsu mme e ka nna le dipopego tse dingwe tse dintsi gape





Structure of 










Karolo  2 : Dipopego tsa dimela le diphologolo animals 















A o ne o itse 
Ga re bua ka dimela le diphologolo re bua ka mafoko a tshwanang le... "bontsi jwa diphologolo" kgotsa "
Dimela tse dintsi" ka fo nne
Go na le diphologolo tse dintsi tse di sa tshwanebg le tse dingwe.
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TIRO: Megatla!
DITAELO:
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Botshelo le go tshela                         


1. Dirang ka ditlhopha tsa batho ba le 3 kgotsa ba le 4
 2. Leba megatla e e farologaneng ya diphologolo tsotlhe mo setshwantshong  a o ka kgona go bona ditshwano fa gare ga megatla?
3. Tlotla ka ditshwano tse di ka nnang teng fa gare ga mefuta e e farologaneng ya
megatla le setlhopha sa gago mme morago o kwale dikarabo tsa gago fa tlase. Dirisa mafoko mangwe a a farologaneng go tlhalosa mengwe ya megatla.
megatla e direla diphologolo ditiro tse di farologaneng. Leruarua le dira eng mo
setshwantsho dirisa mogatla wa yone?







Megatla e direla diphologolo ditiro tse di farologaneng. Go tswa mo setshwantshong,
 Leruarua le dira eng mo setshwantsho le dirisa mogatla wa lone?






5. Lebodu le samane/squirrel ka bobedi di na le megatla mme di tshela thata mo ditlhareng le mo ditlhareng. Mme metsamao ya tsone e farologane thata!
Lebodu le tsamaya ka iketlo fa samane yone e tlola go tloga mo kaleng e nngwe go ya ko go enngwe mme e tlhatloga le go fologa dikutu tsa ditlhare. Ke eng se se dirang nngwe le nngwe ya diphologolo tse go dirisa megatla ya yone ?









6. Phikoko e tonanyana e na le mogatla o o mmala o o phatsimang thata. Goreng
   O akanya gore go ntse jalo?












A re sekasekeng ditiro tse dingwe tsa mogatla. Mogatla o thusa phologolo go:
• go tsamaya le go tlolatlola mo ditlhareng - jaaka dikgabo.
• go lekalekanya dilo - di-kangaroo di dirisa megatla ya tsone go lekalekanya dilo fa di tlola, ka sekai.
• di bolaya phologolo e di e bolayang - dikwena di dirisa megatla ya tsone go dikolosa le fa di batla go nwetsa  diphologolo tse di e bolayang; gantsi diphepheng di na le botlhole mo megatleng ya tsone.
• go epa lefatshe - di-beaver di dirisa megatla ya tsone e e nonofileng go epa mmu o o thata le o o tiileng.
• go thuma - mo e ka nnang ditlhapi tsotlhe di thuma ka mogatla wa tsone.
• go laola motsamao wa tsone - ditlhapi, maruarua, di-dolphin, di-shark le tse dingwe di le dintsi di dirisa mogatla wa tsone jaaka sedirisiwa sa go di kaela gore di tsamaye ka tsela e e rileng. Mogatla wa dinonyane le one ke sedirisiwa se se botlhokwa thata sa go laola  go fofa.
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• go ngoka molekane - nonyane ya phikoko ke sekao se se molemo!
• go e boloka e nne e thutafatse  - squirrel/samane  e nnye kana phokojwe e phuthela mogatla wa yone mo go yone jaaka kobo go e boloka e thutafatse .
• go leleka dintsi - kgomo kana pitse e ka kgatikanya mogatla wa yone go leleka dintsi.
• go tlhagisa ba bangwe ka dikotsi tse di ka nnang teng - ditshwene dingwe di bontsha ditshwene tse dingwe karolo e e kwa tlase e tshweu ya megatla ya tsone go di tlhagisa ka kotsi e e ka nnang teng.
• go buisana - dintša di bontsha maikutlo a tsone ka megatla ya tsone. Fa ba itumeletse go go bona, di kgatikanya megatla ya tsone.

• go itshireletsa - armadillo e na le mogatla o o sireletsang.
• go itaya dibatana tsebe - fa mokgathitswane o  tlhaselwa o tla latlhela mogatla wa one kwa tlase o bo o tshaba fa sebatana se ntse se latelela mogatla o o itsoketsang.

Jaaka o ka tswa o lemogile, diphologolo di tsaya mogatla wa tsone o le botlhokwa thata!

Mmele

Diphologolo tse di farologaneng di tlhoka go bipa mebele ya tsone ka ditsela tse di farologaneng.






DIPOTSO

A o ka akanya ka bobotlana mefuta e le 5 e e farologaneng ya dikhurumetso 
tsa mmele tse diphologolo di di dirisang? Di kwale fa tlase fano



















Fela jaaka diphologolo, batho ba dirisa dikhurumetso tse di rileng tsa mmele kantlha ya mabaka kgethegileng
 A re akanyeng ka mabaka a a dirang gore batho ba bipe mebele ya bone mme morago ga moo re tla
 bona gore seno se bapisiwa jang le diphologolo.
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Botshelo le go Tshela






TIRO: Ke ka ntlha yang fa re bipa mebele ya rona?
DITAELO:

1. Akanya ka dinako tse ka tsone mongwe a tla aparang mefuta eno ya diaparo.
2. Kwala dikarabo tsa gago mo kholomong e e kafa mojeng go bapa le diaparo.
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Diaparo
Batho ba diapara leng kgotsa kae?
Baki e kima, sekhafo le
ditlelafo

Mosese o mosesane o phatsimang o nang le 
Mabanta a masesane  mo magetleng

Sutu e ntsho le bow -tie

Sekete se se kerei sekhutshwane le 
bolause jo bo sweu jwa mabogo a makhutswane , ditlhako tse dintsho le dikausu tse ditshweu


Costume










Batho ba apara mefuta e e farologaneng ya diaparo mo ditikologong tse di farologaneng. Fa go le
 tsididi batho ba tla apara diaparo tse di bothitho, mme fa di le mogote batho ba le bantsi ba tla apara diaparo tse dinnye thata le tse di botsatsa.

Diphologolo le tsone di na le dikhurumetso tse di farologaneng tsa mmele, tse bontsi bo ka se kgoneng go di fetola fa maemo a bosa a fetoga. Goreng o akanya gore nonyane e khurumeditswe ke diphuka e seng matlhare? Kgotsa goreng leruarua le na le letlalo le le borethe le lekima mme octopus e na le letlalo le le borethe le le relelang? Goreng katse e na le letlalo le le boleta le le boboa mme mmele wa kwena o khurumeditswe mo makape a a thata a a tshwanang le marapo?



DIPOTSO
Tlotlang ka seno ka ditlhopha tsa batho ba le 3 kgotsa ba le 4 mme lo kwale 
dikakanyo tsa lona mo go seno sebaka.














Diphologolo di tlhoka go bipa mebele ya tsone ka ditsela tse di kgethegileng
mabaka:
1. Dikhurumetso tsa mmele di tlhoka go sireletsa dirwe tsa diphologolo, marapo le mesifa go tswa mo tikologong ya tsone, marang a UV, dithupa le mengwapo, le go tswa mo megareng le dibaketeria tse di ka nnang tsa baka tshwaetso. Mmele o o bothitho wa boboa o sireletsa bera ya POLAR kwa arctic fela jaaka mmele o o nang le makape o sireletsa Armadillo le Dikwena.
2. Di tlhoka go t le tikoloshwana le tikologo e di le mo go yone gore di kgone go iphitlha kgatlhanong le dibatana tse di jang ditshedi tse dingwe kgotsa di iphitlha gore di se ka tsa bonala (sekao ditau)
3. Gantsi tse ditonanyana di dirisa sebipo sa mmele wa tsone go ngokela tshekegelo tsebe go tswa mo go tse di namagadi . Pikhoko e ipelafatsa ka maphuka a yone a mantle a mogatla kgotsa tau e e nang le moririwa yone o diretswe go gogela tse di namagadi.
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Botshelo le go Tshela 










TIRO: Dikhurumetso tsa Mmele wa Diphologolo

DITAELO:
1. Leba ka kelotlhoko khurumetso ya mmele wa phologolo nngwe le nngwe modinepe tse di fa tlase.

2. Go tswa foo akanya gore phologolo e nna kae.

3. Araba dipotso tse ka go di tlatsa mo lenaaneng le le fa tlase:
· Sekhurumetso sa mmele sa phologolo nngwe le nngwe se e direla eng?
· Phologolo e, e nna kae?
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Phologolo
Sekhurumetso sa Mmele wa Phologolo

 Phologolo e enna kae?
Kgopa
5








Impala




Khudu

p



6
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Botshelo le go TshelaChimpanzee



SEBOKO SA MMU


Goldﬁsh



Penguine



Leruarua












Seal











Ditokololo

Bontsi jwa diphologolo di dirisa ditokololo tsa tsone go tsamaya le tsone. Diphologolo di kgona go tsamaya, go taboga, go palama kgotsa go thuma di dirisa ditokololo tsa tsone. Diphologolo dingwe jaaka ditšhimpantshi le di squirrel/ samane  di kgona go dirisa maoto a tsone a a kwa pele kgotsa a a kwa godimo go tshwara dilo.
Leba ditshwantsho tsa diphologolo tse di farologaneng mo dibukeng mo tirwaneng tse di fetileng. O  bona ditokololo di le kae tse di farologaneng mo diphologolong tse?
Diphologolo di ka nna le diphuka, maoto a a nang le bobi, ditlhale, diphuka, maoto, matsogo, diphuka le mebele e meleele e e relelang e e senang ditokololo, jaaka seboko sa mmu.

Di-Senses

Diphologolo di kgona go dupelela dilo tse dintsi thata go feta batho. Dintša ka sekai e kgona go dupa dilo le go thusa batho ka seno.
Dintša tsa Sniffer di thusa go batla batho ba ba tshwaregileng ka fa tlase ga matlakala a kago,
 Seretse se se relelang kgotsa kapoko le go bolelela
badiri ba phaloso kwa batswasetlhabelo ba leng teng. 
Dintša le tsone di nkgelela diokobatsi kgotsa
Dibomo/dithunyi le go tsibosa maphodisa.

                                  10 Dintša tsa Sniffer  kwa boemelafofaneng
                      
Dintsu, diphokoje, diphokojwe le dinonyane tse dingwe tse di jang diphologolo di na le                                matlho a a bogale thata ka a tshwanelwa ke go bona magotlo a mannye go tswa kgakala thata.

Ditlou, dikatse le dintša di kgona go utlwa medumo e ditsebe tsa batho ga a kgone go utlwa
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Bommamathwane, didolfine le tse dingwe maruarua a dirisa tlhaloganyo e e kgethegilenge e bidiwang eco-location. 
Diromela modumo o o kgethegileng makhubu mme e kgona go bona diphologolo kgotsa dilo tse di tswang kgakala thata.

· Dirurubele, dinotshe le diboko tsa lefatshe di na le
 tlhaloganyo enngwe e e kgethegileng e e bidiwang
 Chemoreceptors – di kgona go utlwa selo se tsamaya se 
 santse se le kgakala
                                                                                                                           



·Diphologolo tse di jaaka ditshoswane,dipeba kgotsa

Kereifiše di  nna le tlhaloganyo e e kgethegileng

di-receptor tse di kgonang go utlwa sengwe se se 
tsamayang go tswa kgakala thata!



                                 Dikatsedi utlwa sentle thata




DIPOTSO
Akanya gape ka di life process /dithulaganyo tse supa tsa botshelo le gore ke ka ntlha yang fa re re phologolo e a tshela. Leba popego ya motheo ya phologolo,tlhogo 
ya yone, ditokololo, mmele, mogatla  le di-sense.  Popego ya motheo ya 
diphologolo e di thusa jang go diragatsa di life process /dithulaganyo tse supa tsa botshelo?
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Botshelo le go Tshela












TIRO: Dipolane tsa mmele wa diphologolo
LEBAKA LA GO DIRA TIRO E:

Fa o ne o ithuta ka dimela, gape o ne o ithuta go tshwaya setshwantsho se se dirisiwang ka mokgwa wa Saense. Mo tirong e o go ya go ikatisa bokgoni jwa gago jwa go tshwaya.

DITAELO:

Ithute nngwe le nngwe ya ditshwantsho tse tsa diphologolo tse di farologaneng.

Dirisa bokgoni jwa gago jwa go tshwaya jwa saense go tshwaya phologolo 

nngwe le nngwe o dirisa      dibopego tse tlhano tsa mmele wa diphologolo.

















A o ne o itse?
Blowﬂies dina le meriri e le 3000 Mo maotong a tsona tse di a dirisang go latswa 
















Diphologolo tsotlhe di lebega di farologane thata. Dingwe di na le maoto a maleele mme dingwe
di na le manala a makhutshwane a a thata, dingwe di na le matlho a magolo mme tse dingwe di na le
diketekete tsa matlho a mannye mmogo mo leitlhong le le lengwe le legolo. Di tla ka dipopego tsotlhe  le bogolo jo bo farologaneng !
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Dipotso
Lebelela tsebe e e itsisitseng Botshelo le Go Tshela kwa
tshimologong ya kgweditharo e. O kgona go bona bana ba Thunderbolt
go tlhatlhoba/b sekgwa. A o kgona go bona dipopego tsotlhe tse di farologaneng le
bogolo jwa diphologolo? Ke diphologolo di le kae tse di farologaneng
tse o kgonang go di bona?	
















TIRO: E nnye, e e magareng, e kgolo kgotsa e kgolo thata?!

A ka dinako tse dingwe o ya mabenkeleng le ba lelapa la gago? A o kile wa bonagore mabenkele a dirisa mafoko, BONNYE, BOGARENG, BOGOLO le. Bogolo-thata  fa ba bapisa dilo tse di tshwanang le di-pizza, mae kgotsa diaparoSekai? Ka dinako tse dingwe batho ba kwala fela S, M, L le XL go bontsha bogolo.
Ditaelo :

1. A re diriseng ditlhaka tse go bapisa dikarolo tsa motheo tsa mmele tsa diphologolo tse re      sa tswang go di tshwaya.
2. Kwala S, M, L kgotsa XL go tlhalosa bogolo jwa mmele o o farologaneng
karolo ya diphologolo tse di mo kholomong ya ntlha.
Tlhogo
Mmele
Mogatla
Ditokololo tsa ko pele
Ditokololo tsa kwa morago
Tau





Lephoi





Tlhapi





Moselanyane





Segwagwa
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Botshelo le go Tshela







DIKGOPOLO TSA BOTLHOKWA
· Dimela tsotlhe di na le popego ya motheo ya medi, dikutu le matlhare.
· Dimela tse di thunyang le tsone di na le malomo, maungo le dipeo.
· Re kgona go bona ka fao dimela di farologanang ka teng. Re bapisa bogolo,
popego le mmala wa medi, dikutu, matlhare, malomo, maungo le
dipeo.
· Diphologolo tsotlhe di na le popego ya motheo: tlhogo, mogatla, mmele, ditokololo
le dirwe tsa kutlo.
· Diphologolo di na le dikhurumetso tsa mmele tse di farologaneng, 
dipopego le bogolo le dirwe tsa kutlo.
· Re ka bapisa dilo tse di farologaneng tse re di bonang mo diphologolong.
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POELETSO:
1. Leba setshwantsho se se fa tlase mme o arabe dipotso tse di latelang:



























a. Tlhalosa pharologano fa gare ga matlhare a setlhare sa feige le
setlhare sa willow.










b. Ithute malomo. Ke malomo afe a o ka a kopanyang mmogo?
Dirisa ditlhogo tse di latelang:
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Botshelo le go Tshela

Malomo a mantis a kopaneng
Lelomo le l lengwe mo kutung e telele











2. Akanya ka dimela tse tharo (3) tse di farologaneng tse o di itseng. E ka nna
merogo, maungo, malomo kgotsa ditlhare - sengwe le sengwe se o se ratang. Nngwe le nngwe
semela se lebega se farologane, akere? Kwala se o se itseng ka
nngwe le nngwe ya dikarolo tse di farologaneng tsa semela mo lenaaneng le le fa tlase.








































3. Ithute ka kelotlhoko diphologolo tse di mo setshwantshong se se fa godimo mme o batle
latelang:

a. Dikao di le tlhano (5) tsa dikhurumetso tsa mmele tse di farologaneng.







b. Dikao di le tharo (3) tsa ditokololo tse di farologaneng.
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Leina la semela
Kutu
Matlhare
Malomo
























c. Ke diphologolo dife tse di nang le matlalo a a boleta mme di tlhoka go nna mo kgotsa gaufi le metsi go boloka letlalo la bone le le bongola?




d. Ke phologolo efe mo ditshwantshong tseno e e kgonang go latlhela mogatla wa yone fa e o ikutlwa a le mo kotsing?




e. Ke phologolo efe e e dirisang mogatla wa yone fa e tshwara sebolawa sa yone go se nwetse le go sebolaya?




f. Naya leina la phologolo go tswa mo setlhopheng se e e kgonang go dirisa  ditokololo  tse di fa pele go tshwara dilo kgotsa dijo?





g. Phologolo e le nngwe mo setlhopheng seno e na le
bokgono jo bo molemo jwa go utlwa. Ke efe e e utlwang botoka go feta bontsi?




h. Akanya kafa dinonyane tse di jang diphologolo di tsomang ka gone. Ke phologolo efe mo setlhopheng seno e tlhokang go bona sentle segolobogolo go e thusa go tsoma?






i. Ke ka ntlha ya eng fa phologolo ee jang ditshoswane e na le mmele o o sireletsegileng?
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Botshelo le go Tshela








 A o akanya gore kwena e na le sekhurumetso se se siameng sa mmele?
Leba dikhurumetso tse dingwe tsa mmele. A kwena e ka kgona go tshela ka sekhurumetso se se tshwanang le sa tlhapi? Ke eng e na le makapi a a thata a tlhabang?
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NEW WORDS
· kota
· mela
· tlhoga
·dipeo
· munya
· okosejene
· khabontaeokosaete
· dikotla


Ke eng seo dimela di se tlhokang go gol







DIPOTSO TSE DI BOTLHOKWA

· Nka lema jang dimela tsa me?

· Fa ke jala dipeo, ke tshwanetse go dira eng go netefatsa gore di a gola?

· Tota semela se tlhoka eng gore se nne se tshela le go gola?



3.1 Maemo a kgolo
Dimela di tlhoka eng gore di gole?
A o gakologelwa o ithuta ka dilo tse di tshelang le tse di sa tsheleng? Re rile 
 mo e ka nnang dilo tsotlhe tse di mo lefatsheng di a tshela kgotsa ga di tshele.Dimela le diphologolo tse di tshelang di tlhoka go diragatsa di le process/ditiro tse supa
dithulaganyo tsa botshelo - a o sa ntse o gakologelwa gore ke dife?
Dimela di dira dijo tsotlhe tse diphologolo tsotlhe mo Lefatsheng di di tlhokang go nna di 
tshela. Fa dimela tsotlhe di ne di ka nyelela ka tshoganyetso botshelo mo Lefatsheng bo ne bo tla be ga go kgonege. Re tlhoka go tlhokomela dimela tse di mo polaneteng.
Mo karolong e re tlile go ithuta ka tlhamalalo gore ke eng se se dirang dimela gola le go di boloka di tshela. Re tla leba gape le go gola go gošwa ga dimela le gore o ka netefatsa jang gore bontsi jwa dipeo tsa gago digola go nna dimela tse di itekanetseng.



Mmm, Dimela di tlhoka eng go gola?
                                                                    Ke itumeletse go batlitlisisa le go godisa
                                                                              semela sa me!
\
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DIPOTSO
Mo tirong ya fa o ne o jala peo ya dinawa, o dirile jang fa dinawa tsa gago di 
ntse di gola ya gola - a di ne di swa kgotsa di nne di nna di tshela ? Tlotla ka gore
O akanya gore sejalo sa gago sa dinawa se tla tlhoka eng go nna se tshela le go 
Tswelela go gola.
















Etela



Lesedi la letsatsi
· Dimela di tlhoka lesedi la letsatsi gore di gole le go tshela.
· Dimela tse ditala di dirisa lesedi la letsatsi, metsi le gase ya khabonetaeokosaete go
dira dijo.
· Semela se ka dirisa dingwe tsa dijo tse go gola.
· E boloka dijo tse di setseng gore diphologolo di di je.
· Fa diphologolo le batho ba ja dimela ba bona maatla go tswa mo
semeleng.




















Letlhare la semela le dirisa maaatla a letsatsi go dira dijo Seboko se ja letlhare la semela
.









Karolo 3. Se dimela di e tlhokang gore di gole

Se dimela di se tlhokang go gola (video).
goo.gl/dzDGr
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Mowa



DID YOU KNOW?

Fela jaaka diphologolo le batho, dimela le tsone di tlhoka mowa gore di kgone go tshela le go gola.
Dimela di dirisa khabonetaeokosaete go dira dijo gore di kgone go gola.
Setshwantsho sa letsatsi, letlhare le seboko ke  
 sekai sa "Ketane ya Dijo". Ema go fitlha
Mophato wa 5 go ithuta go le gontsi
ka diketane tsa dijo!
   				Metsi



Dimela di tlhoka metsi go gola
le go dira dijo. Dimela dingwe di tlhoka
metsi a mantsi go feta a mangwe. Seelo sa
metsi a sejalo se a tlhokang se ikaegile
ka mofuta wa semela. Fa semela se sa bone selekanyo sa metsi a se e a tlhokang
se tlile go swa. Dimela dingwe di kgona go
di gola mo mafelong a a omeletseng thata, jaaka cacti mo sekaka. Dimela tseno di tlwaetse
(e fetogile) mo dingwageng di le dintsintsi go nna
kgona go tshela mo maemong ano.










                                                                       Marothodi a pula a kokoana fa godimo ga matlhare                                  Medi ya semela e monya               
metsi go tswa mo mmung. Metsi a, a rwala 
dikotla go tswa mo mmung go ya kwa dikarolong tsotlhe
tsa semela. Mo setshwantshong
marothodi a pula a kgobokana mo matlhareng. Morago ga moo a tla wela kwa tlase go
mmu le go nwela mo mmung. Medi e tla monya metsi bakeng sa semela.

Gakologelwa, semela se tlhoka metsi, lesedi la letsatsi le khabonetaeokosaete go
dira dijo.
 Mmu


 Bontsi jwa dimela di gola sentle fa di jalwa mo mmung.


2











Dimela tse dintsha di gola mo mmung


· Dimela di tlhomamisiwa mo mmung ka
medi ya tsone.
· Medi ya tsone e monya dikotla tse di tswakilweng
 go tswa mo mmung.
· Go netefatsa gore dimela di bonadikotla tse di lakeneng  mo go  gantsi re
tshela monontsha kgotsa manyoro mo 
mmung. Re re mmu o o nang le
dikotla tse dintsi di humile mme mmu o o
se nang dikotla tse dintsi ke
humanegile.
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Botshelo le go Tshela











Go jala dijalo tse dintšhwa

Dimela ka kakaretso di ka jalwa go tswa mo dipeong kgotsa mo dikoteng.
· Dimela ka di ka jalwa go tswa mo dipeong di-cuttings.
· Dipeo di gola go tswa mo malomong mme di fertilisiwa ka mmudula go tswa mo
lelomong le  se sengwe. Dipeo tse di fertilisitsweng  di ka tlhoga go simolola
go gola go nna sejalo se sešwa.
· cutting e dirwa fa karolwana ya sejalo (gantsi kutu) e
kgaolwa  mme  jalwe mo mmung o mošwa go simolola go gola medi le go
bopa semela se sešwa.
· Dimela di ka gola gape go tswa mo matlhogeleng a e leng medi e mennye e e
tlhogelang go tswa mo mafelong a a kgethegileng mo kutung ya semela mme a simolola go gola go nna semela se sešwa.





Dipotso
Ke dilo dife tse tharo tse di botlhokwa thata tse dimela di tlhokang go
 di dira gore di gole?





2. A o gakologelwa gore nngwe ya life process /dithulaganyo tsa botshelo ke
go tsala? Dimela di dira jang dimela tse disha?









Ke dipeo dife tse di tlhokang go tlhoga

O ithutile gore dipeo di botlhokwa go godisa dijalo tse dišwa. A
semela se tlhoka go tlhoga go tswa mo peong go simolola go gola.
 Seo se raya gore peo e tshwanetse go gola go nna sejalo se sešwa le go gola gotlhe
dikarolo tse di tlhokegang tsa semela.

Mo kgaolong ya ntlha ya lereo leno, re ne ra godisa peo mme ra bona gore
le fa e ne e lebega e sa tshele, e ka tsosolosiwa .

A o kile wa ipotsa gore ke dipeo dife tse di tlhokang go tlhoga le go gola
go nna dimela tse disha? A re batlisiseng ka go dira patlisiso tsa saense!








           Karolo  3. Se dimela di se tlhokang gore di gole






NEW WORDS
· maemo
· di-cuttings
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PATLISISO: Peo e tlhoka eng gore e tlhoge?

O tla bo o dira ka ditlhopha mme ditlhopha di tla batlisisa dipotso tse di farologaneng. 

Maikaelelo a gago le ponelopele ya gago di tla ikaega ka potso e o batlang go e araba mo patlisisong ya gago!

MAIKAELELO :

Maikaelelo a patlisiso ya saense ke fa re tlhalosang gore maikaelelo (maikemisetso) a patlisiso ke eng. O batla go itse eng ka go dira patlisiso eno?








PONELOPELO:


Ponelopele ke fa o bonela pele (o fopholetsa) gore dipholo tsa patlisiso ya gago e tla nna di fe. Mme ga se go fopholetsa fela!


 O tshwanetse wa akanya ka se o se akanyang gore se tla diragala mo patlisisong ya gago. 
A o akanya gore go tla diragalela eng kapeo ya gago mme e tla fetoga jang?








DIDIRISWA (Didirisiwa tse o tla di tlhokang):
· dipeo tsa dinawa tsa setlhopha sengwe le sengwe

· setshodi se se seng boteng sa setlhopha sengwe le sengwe, jaaka sejana kgotsa sekhurumetso ya nkgwana e kgolo kgotsa ya yogurt

· Cotton wool /boboa jwa letseta (fa go se na cotton wool /boboa jwa letseta jo bo leng teng, dirisa dithapo tsa lekwalodikgang boemong jwa seo)

· khaboto e ntsho

· setsidifatsi, gongwe go nal sengwe mo phaposing ya baratubana
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Botshelo le  go Tshela







MOKGWA (se o tshwanetseng go se dira):
Setlhopha sengwe le sengwe se tla nna le mokgwa o o farologaneng go sekae go ikaegile ka
se o se batlisisang. Latela ditaelo tsa setlhopha sa gago.

Setlhopha – Taolo

NB! Taolo ke fa peo ya dinawa e fiwang sengwe le sengwe se re
akanya gore e tlhoka go mela. Mo dipatlisisong tse dingwe, nngwe ya
dilo tseno di tla tlogelwa kwa ntle.
     1. Phuthela nawa ya gago ka cotton wool /boboa jwa letseta (kgotsa pampiri ya dikgang fa o sa e
nna le boboa jwa letseta)

E beye mo setshoding se se seng boteng (sejana kgotsa sekhurumetso).

Kolobetsa cotton wool /boboa jwa letseta (ela tlhoko gore o se ka wa e tlatsa ka metsi!)


4. Baya setshodi se se nang le boboa jwa letseta jo bo metsi le dinawa mo
lefelo le le nang le letsatsi.

Nosetsa cotton wool  /boboa jwa gago jwa letseta LETSATSI LE LETSATSI mme o 
netefatse gore bo nna bongola.

  6. Tlhola kgatelopele ya nawa ya gago ka metlha.

  7. Tshola bukatsatsi mo dibekeng di le mmalwa tse di latelang go kwala gore ke eng
o bona go diragala. Seno se bidiwa go rekota dilo tse o di lemogileng.

8. Fa dipeo di setse di tlhogile, lekanya boleele jwa dikutu
letsatsi le letsatsi mme o kwale dipholo tsa gago. Morutabana wa gago o tla go bontsha
gore o ka dira seno jang.



Setlhopha - Ga go na metsi


Phuthela nawa ya gago ka boboa jwa letseta (kgotsa pampiri ya dikgang fa o sa e
3nna le boboa jwa letseta)



E beye mo setshoding se se seng boteng (sejana kgotsa sekhurumetso).

 O SE KE wa kolobisa cotton wool /boboa jwa letseta! O batla go bona gore a semela
e tlhoka metsi gore e tlhoge ka jalo ga o a tshwanela go e naya metsi.

Baya setshodi se se nang le boboa jwa letseta le dinawa mo lefelong le le nang le letsatsi
lefelo.


Tlhola kgatelopele ya nawa ya gago ka metlha.

Tshola bukatsatsi mo dibekeng di le mmalwa tse di latelang go kwala gore ke eng
o bona go diragala. Seno se bidiwa go rekota dilo tse o di lemogileng.











Karolo 3. Se dimela di se tlhokang gore di gole
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Setlhopha - Ga go na bothitho

Phuthela nawa ya gago ka  cotton wool / boboa jwa letseta (kgotsa pampiri ya dikgang fa o sa e
nna le boboa jwa letseta)

E beye mo setshoding se se seng boteng (sejana kgotsa sekhurumetso).


Kolobetsa cotton wool /boboa jwa letseta (ela tlhoko gore o se ka wa bo tlatsa ka metsi!)


Baya setshodi se se nang le cotton wool  /boboa jwa letseta jo bo metsi le dinawa mo
Setsidifatsing.

Nosetsa boboa jwa gago jwa letseta LETSATSI LE LETSATSI mme o netefatse gore bo nna
bongola.


Tlhola kgatelopele ya nawa ya gago ka metlha.


Tshola bukatsatsi mo dibekeng di le mmalwa tse di latelang go kwala gore ke eng
bona go diragala. Seno se bidiwa go rekota dilo tse o di lemogileng.


DIPHOLO LE DITLHOKOMELO (Se o se lemogileng le go se bona
ntle):

Rekota dipholo go tswa mo setlhopheng sengwe le sengwe mo lenaaneng le le fa tlase.




  Taolo
Ga gona metsi
 Ga gona bothito
a gone gona le diphetogo letsatsi la ntlha?



A peo e ile ya mela?



Peo e midile leng lantlha?



A semela se se sha se ile sa gola fa se sena go mela?

























Jaanong a re tlhomeng mogopolo mo tshedimosetsong e re e kokoantseng go tswa mo Setlhopheng sa Taolo
ka jalo re kgona go bona kafa dimela di neng tsa gola ka gone fa nako e ntse e tsamaya.
Fa dinawa tsa ntlha di tlhoga, dira setshwantsho sa nawa e e e neng ya tlhoga le modi wa ntlha o o neng wa tlhagelela.
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Botshelo le go Tshela



































Fa dimela tsa ntlha di simolola go gola go ya pele le go ntsha matlhare,
dira setshwantsho sa nawa, modi le letlhare la yone la ntlha.










































Karolo 3. Dimela di tlhoka eng go gola
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Dirisa phatlha e e fa tlase go thala lenaanethalo le o rekotang tshedimosetso mo go lone
o tsere go tswa mo Setlhopheng sa Taolo le boleele jwa dikutu
letsatsi le letsatsi morago ga gore di tlhoge. Tafole e mosola thata mo dipatlisiso tsa saense go rekota le go tlhagisa tshedimosetso e ntsi. Tafole e tshwanetsegape e na le setlhogo!
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Life and Living






Jaanong re tlile go thala kerafo! Dikerafo ke tsela e nngwe ya
go tlhagisa (go bontsha) dipholo tsa rona. Gantsi di dirisiwa ke borasaense
go bontsha dipholo tsa bone. 

Go thala dikerafo ke bokgoni jo bo botlhokwa thata! Re tla dirisa dipholo go tswa mo lenaaneng le le fa godimo go thala kerafo. 

Go na le gape mefuta e mentsi e e farologaneng ya dikerafo, mme re tla thala kerafo ya mela.
Fa e le gore ke la ntlha o thala kerafo, o se ka wa tshwenyega! morutabana o tla go thusa.






































KONOSETSO (Se re se ithutileng):


Fa re dira patlisiso ya saense, ka metlha re tshwanetse go kwala
konosetso kwa bokhutlong. Seo se sobokanya se re se ithutileng mo
dipholo tsa tekeletso ya rona. Go tswa mo patlisisong eno ya saense,
kwala konosetso mo o bolelang se o se ithutileng.

















Karolo 3. Ke eng se se tlhokiwang ke dimela gore di gole
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DIKGOPOLO TSA BOTLHOKWA
· Dimela di tlhoka lesedi, metsi le mowa gore di gole.
· O ka jala dijalo tse dišwa go tswa mo di-cuttings kgotsa dipeo.
· Di -cutting ke kutu, letlhare kgotsa karolo ya sejalo e e ka dirisiwang .
go jala sejalo se sešwa.
· Go mela ke fa dipeo di tshela mme di simolola go gola.
· Dipeo di tlhoka metsi, bothitho le mowa gore di tlhoge le go gola.
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Botshelo le go Tshela









POELETSO:



1. Tlhalosa gore go mela go kaya eng.










2. Peo e tlhoka eng gore e tlhoge?







3. Semela se tlhoka eng gore se gole?







4. Dimela tse pedi tse tshwanang di ne tsa jalwa mo mafelong tse farologaneng. 
Semela sengwe se ne jetswe mo go nang le pula e e ntsi le marang a letsatsi a mantsi
Semela se sengwe le sone se ne sa bona pula e ntsi, mme go ne go sena letsatsi.

Morago ga dibeke tse pedi go ne ga tsewa ditekanyo tse di latelang:











O akanya gore ke semela sefe se se neng se tlhoga mo lefelong le le nang le moriti? Goreng
O bua jalo?













Karolo 3. Ke eng se dimela di se tlhokang gore di gole
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Sejalo 
Boleele jwa sejalo
Sejalo 1
15 cm
Sejalo  2
4 cm













5. Feleletsa kerafo ya dibara ka go tlhopha mmala o o farologaneng wa
semela sengwe le sengwe le go tshasa mmala mo bareng ya semela sengwe le sengwe, mmogo lemabokosonyana a a mo letlhakoreng a a go bolelelang gore ke sejalo sefe
(se se bidiwa tlhamane).
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Botshelo le  go TSHELA


















































































Karolo 3. Ke eng se Dimela di se tlhokang gore di gole
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NEW WORDS
· Lefelo la bonno



Mafelo a bonno a diphologolo le dimela







DIPOTSO TSA BOTLHOKWA

· Ke eng o fitlhela dimela kgotsa diphologolo tse di rileng fela mo mafelong 
 a a riling dikarolo tsa lefatshe?

· Ke mefuta efe e e farologaneng ya bonno e o e bonang?

· Dimela le diphologolo di tlhopha jang kwa di tla nnang teng?

· Ke ka ntlha yang fa re na le galjoen, blue-crane  le springbok jaaka
 diphologolo tsa rona tsa setšhaba?

· Ke ka ntlha yang fa di-Porotea le di-Real Yellowood Wood e le ditlhare tsa rona 
 tsa Bosetšhaba ?

4.1 lefelo la bonno ke eng?
Mefuta e e farologaneng ya dimela e gola
 Dimela le diphologolo di tla tlhopha kwa di nnang teng thata ka ntlha ya metsi, dijo le tlelaemete ya lefelo le le rileng. , sekai, dimela di rata mefuta e e rileng ya mmu mo lefelong la bonno gore di gole mo go lone. se tla nna se le sennye mme se nne le matlhare a le mmalwa Sebopego sa tikologo le sone se na le seabe mo
tlhopho ya bonno jwa setshedi,
sekai, dimela di rata mefuta e e rileng 
ya mmu mo bonnong
                                    












Letamo ke bonno jwa tlholego mo bathong ba le bantsi
diphologolo tse di farologaneng, jaaka ditlhapi, dinonyane,
                                                      dinoga, digwagwa le tse dingwe tse dinnye diamusi. 1





Semela se le mo kgaolong e se e ratang s se tla gola se nne setona
Se tie se be se nne le matlhare a mantsi.


Lefelo le semela kgotsa phologolo e nnang mo go lone le bidiwa lefelo la bonno.

Lefelo la bonno ke lefelo la mmatota le phologolo kgotsa semela se nnang mo go lone.







Go golela teng. O ka lemoga bonolo
Fa semela se sa rate go golela mo
Bonnong jo bo rileng – Se tla dula se le
Sennye se na le matlhare a le bikinyana. Fa





Dipotso
Leba khabara e e kwa pele ya buka ya Botshelo le go Tshela mme o ka bona
Bana ba Thunderbolt ba batlisisa lefelo la bonno!  O akanya gore Ke mofuta ofe 
o wa bonno ?Naya maina a dimela le diphologolo dingwe tse di 
tshelang  mo lefelong leno la bonno. Go na le diphologolo di le 10 tse di 
farologaneng - bona gore a o kgona go di lemoga tsotlhe!









4.2










Mafelo a bonno a farologaneng


















MAFOKO A MASHA
Naga ya bojang
Go na le mefuta e le mentsi ya mafelo a dimela le diphologolo di ratang go nna mo go one.
· Sekaka
· Sekgwa

· tsa selegae
Dimela dingwe le diphologolo di tlhopha 
go nna mo sekakeng se se mogote se
 se omileng. Tse dingwe dimela le 
diphologolo ga di tlhoke metsi a mantsi 
jalo jaaka mefuta e mengwe ya dimela.






Mafelo mangwe a Karoo mo Aforika Borwa ke dikgaolo tsa sekakamoo dimela di tlwaetseng go gola mo mafelo a a omileng, a a mogote. 2
· Diphologolo dingwe le
            dimela di nna mo sekgweng 
kgotsa bonno jwa logaga ka gonne di rata mafelo a a tsidifetseng, a a nang le moriti.
· Mo Aforika Borwa go na le  mafelo a mantis dikgwa.


Go kile ga bo go na le ditlou tse dintsi tsa naga tse di neng di nna kwa sekgweng sa Knysna  mo Kapa Bophirima. Mme gompieno ga setse  tlogetswe di le malwa jaaka bontsi di ne di bolawa ke batho. Lefelo la tsone la sekgwa le lone le na le e fokotsegile ka bogolo ka ntlha ya go tsena ga batho ka jalo dipalo tsa ditlou di fokotsegile.










Karolo 4. Lefelo bonno la diphologolo le dimela
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Dimela tse di golang mo bodilong jwa sekgwa di rata lfelo la bonno le le moriti 
Le le tsidifetseng  3



· Dimela le diphologolo tse dingwe di tlhopha go nna go bapa le lotshitshi la metsi fa kopanang teng le lefatshe. Seno ke ka gonne di rata tikologo e e metsi, mme gape di kgona go tshela mo lefatsheng.


· Diphologolo tse di nnang mo lotshitshing lwa lewatle di tlhoka go nna le mebele le tshireletso kgatlhanong le makhubu.


· Ke ka moo diphologolo tse dintsi di nang le dikgapetla go bipa mebele ya tsone.




DIPOTSO
Supa diphologolo tse tharo tse di nnang mo lotshitshing lwa lewatle mme di 
na le dikgapetla tse di thata tse di bipang mmele wa tsone. Fa e le gore ga o ise o ye kwa losi lwa lewatle, tlhopha bonno jo bongwe jo bo gaufi le ntlo ya ga lona mme o supe diphologolo di le tharo go tswa mo lefelong leo la bonno.
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Botshelo le go Tshela

































Lefelo la bonno la lebopo le le nang le matlapa mo lekadibeng la Knysna.






























4




· Dimela tsa metsi di rata go gola mo dinokeng kgotsa gaufi thata le tsone, matsha kgotsa mafelo a a metsi.


· Diphologolo dingwe di tlhophile go nna mo metsing ka metlha mme tse dingwe di fela makgetlo mangwe mo metsing.




DIPOTSO

Kwala maina a diphologolo tse pedi tse di nnang di le mo metsi le diphologolo 
tse pedi tse di nnang nako e e rileng fela mo metsing.











· Go na le diphologolo le dimela tse di nnang mo serameng se Segolo dikgaolo 
tse di gaufi le dipolanete tsa arctic kgotsa mo dithabeng tse di kwa godimo thata.
Setlhaketlhake sa Marion ke setlhaketlhake se se kwa South Pole le gaufi le
Aforika Borwa. Baitsesaense ba ithuta ka diphologolo tse di nnang mo setlhaketlhakeng seno
go ithuta go le gontsi ka diphologolo tseno le gore di tlwaela jang mafelo a tsone a bonno.
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TIRO: Go Ribolola Mafelo a Bodulo
Mo tirong e o tlile go batla bonno mo sekolong sa gago mme

thala le go tlhalosa bonno.
DIDIRISIWA:

· scrap paper/pampiri e e latlhilweng

· phensele

· clipboard kgotsa sengwe se se thata go se tobetsa fa o thala

· Dipampiri tsa go dira dithalo tsa bofelo

· Dipensele tsa mebala kgotsa dikherayone

DITAELO:

1. Dirang ka ditlhopha tsa batho ba le 3 kgotsa ba le 4.

2. Mo setlhopheng sa lona, ​​batla bonno mo sekolong sa lona mo o akanyang
dimela le diphologolo tse di farologaneng di tla tshela.

3. Leba ka kelotlhoko bonno jwa gago KWANTLE LE go sutisa sepe kgotsa 
go fetola sepe mo lefelong la gago la bonno. A o ka bona epe
diphologolo mo lefelong la lona?

4. Kopa motho a le mongwe go fetola matlapa a magolo ka bongwe ka bongwe gore o
kgona go bona se se ka fa tlase ga lefika. Dikhukhwana tse dintsi le digokgo di
nna ka fa tlase ga matlapa.

5. Gape leba ka fa tlase ga ditlhatshana kgotsa ditlhatshana go bona diphologolo tse di lekang go go iphitlhela!

6. Dira setshwantsho sa bonno jo o bo lebileng mo scrap paper /pampiring e e latlhilweng.Se ke setshwantsho sa gago se se makgwakgwa. O tla thala bonno jwa gago gape mo pampiri e e phepha fa o boela kwa tlelaseng.

7. Tsenya FELA dimela le diphologolo tse dinnye tse o ka di bonang mo
bonno jwa gago.

8. Ithute ka kelotlhoko mebala ya dimela tse di farologaneng mo
legaetlhago.

9. Fa setlhopha sotlhe sa gago se sena go fetsa go thala ditshwantsho tsa sone, boela kwatlelase ya gago.
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Botshelo le go tshela







10. Thala gape bonno jwa gago mo pampiring e ntšhwa e e phepa. Dirisa dipensele tsa mmala
    kgotsa go tsenya mmala mo dilong tse dingwe go tsenya mmala le dintlha mo setshwantsho sa gago.


11. Naya setshwantsho sa gago setlhogo mme o tsenye dileibole go naya dimela le diphologolo tse di   farologaneng tse o di lemogileng. O ka kgomaretsa ditshwantsho tsa gago mo phaposing.






DIPOTSO:


1. Tlhalosa gore lefelo la bonno le setlhopha sa lona se ithutileng ka ga lone le ne le le kae.










O ithutile ka mofuta ofe wa bonno? Dirisa mafoko mangwe go tlhalosa bonno jo o bo ithutileng, jo bo jaaka moriti, motlhaba, go koloba.










Naya diphologolo tse di farologaneng tse o neng o ka di bona mo lefelong la gago la bonno.












4. A go ne go na le dimela tseo o ileng wa di mo lefelong la bonno? Naya maina a dimela tseo  












Karolo 4. Mafelo bonno a Diphologolo le Dimela
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5. Fa pula e ne e ka simolola go na thata, dimela le diphologolo tse di mo lefelong la gago di ka amega jang?








6. O akanya gore dimela le diphologolo tsa gago di amega jang ka mariga? A di tla kgona go tshela mo maemong a a tsididi?
Tlhalosa gore ke ka ntlha yang fa o bua jalo.










7. A go na le tshenyo nngwe e e dirilweng ke batho ba ba mo lefelong la lona? Fa go le jalo,ke efe?  A o akanya gore o ka kgona go thibela tshenyo eno jang?


















MAFOKO A MASHA

· Lefelo la botshabelo
· Letshwao la bosetshaba
· Sebolawa
· Sebatana
· go iphitlha
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4.3 Ke eng fa diphologolo di tlhoka lefelo la bonno?
Diphologolo le dimela di tlhoka dijo, metsi le bonno mo bonnong jwa tsona.
Diphologolo gape di tlhoka lefelo le le babalesegileng go nna le bana ba tsone (masea) le go
iphitlha mo diphologolong tse di jang ditshedi tse dingwe le go tshaba mo kotsing e nngwe. A re lebelele mangwe a mabaka a mangwe a go bo diphologolo di tlhoka bonno.
Go iphitlha mo lefelong la bonno

Diphologolo tse dingwe di ikaegile ka bonno jwa tsone go tshaba dikotsi kgotsa go iphitlha
go tswa mo dijong tse di lekang go di tshwara! Go di thusa go dira seno di tswakana le tikologo ya tsone. Seno se bidiwa go iphitlha.






Botshelo le go Tshela





Diphologolo di dirisa go iphitlha ka ntlha ya mabaka a mabedi:
1. Diphologolo di e dirisa go iphitlhela diphologolo tse di jang ditshedi tse dingwe. Ka mafoko a mangwe, camouflage/go iphitlha go di thusa go iphitlhela diphologolong tse dingwe tse di di jang.
2. Diphologolo di e dirisa go iphitlhela diphologolo tse di di bolayang. Ka mafoko a mangwe, fa  di tsoma   e di thusa go kukunela diphologolo tse dingwe ntle  ga go ka bonwa.

Diphologolo di iphitlha ka ditsela tse di farologaneng.

A re lebelele diphologolo dingwe le tsela e di dirisang mo bonno jwa tsone go tshaba kotsi!

5













6



Lebodu le kgona go fetola mmala wa letlalo la       lone go tswakana le one tikologo.


Segwagwa saLengau la Bophirima se se mo kotsing ya go nyelela
se dirisa marontho a sone go tswakana le tikologo le go iphitlha
dibatana tse di jang ditshedi tse dingwe.



TIRO: Go batla diphologolo tse di fitlhegileng!
DITAELO:

Diphologolo dingwe di na le bokgoni tota jwa go tswakana le mafelo a di nnang 
mo go one. Leba ditshwantsho tse di fa tlase tsa diphologolo tse di farologaneng le
    go iphitlha.
2. Sekeletsa phologolo e e mo setshwantshong.
3. Supa gore phologolo ke eng le gore e dirisa jang go iphitlha ga yone go
  tlhakana le tikologo ya yone.













Karolo 4. Mefelo a bonno a diphologolo le Dimela














81






















































































82

















































































Botshelo le go  TshelaPhologolo 
Tlhaloso ya phologolo le go iphitlha



























Ijoo, go ne go le monate! Moriri wa me o motala
ga e a iphitlha thata akere?!


















Mafelo a diphologolo tsa tlholego mo Aforika Borwa
Aforika Borwa e itsege thata ka Big 5. Lereo leno le dirisiwa go kaya Tau, Lengau, Tlou, Nare le Tshukudu. Bajanala ba le bantsi ba etela naga ya rona go tla go bona diphologolo tseno.
Mme ba itse jang gore ba ka bona kae diphologolo tseno tsa naga tsa Afrika?
A re ba thuseng!





TIRO: Go tlhaloganya mafelo a bodulo a ditshedi tsa tlholego
Diphologolo tsa Aforika Borwa
DIDIRISIWA:

· Sekhechana sa khateboto ya A2.

· Pampiri ya A4.

· Tshedimosetso ka ga Big 5.

· Ditshwantsho tsa Big 5 (go tswa mo dimakasineng tsa bogologolo, kuranta
ditshwantsho tse di segilweng, ditshwantsho tse di kopisitsweng)

· Dipene le dipensele tse di mebalabala.

· Dikere.

· Sekgomaretsi.







Karolo 4. Mafelo bonno ba di phologolo le di mela
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DITAELO:

1. O tlile go dira phousetara ka Big 5 le gore o ka ya kae
batla phologolo nngwe le nngwe gore bajanala ba tle ba itse fa ba tla
Aforika Borwa!2. Divide the class into groups of 5.
3. Abela leloko lengwe le lengwe la setlhopha nngwe ya Big 5, gore mongwe le mongwe
motho mo setlhopheng sa gago sa batho ba le 5 o tla batlisisa ka nngwe ya tse 5 tse dikgolo
diphologolo.
4. Leloko lengwe le lengwe la setlhopha le tshwanetse go tla ka tshedimosetso go tswa kwa gae (kgotsa go tswa mo laeboraring) ka phologolo e ba neng ba e abetswe.
Se se tshwanetse go akaretsa gore phologolo e ja eng, e nna kae, gore e e tsala gape.
5. Tlaya le tshedimosetso yotlhe ya gago le ditshwantsho mo tlelaseng. Fa o sa dire jalo
nna le ditshwantsho dipe, o bo o dirisa dipensele le dikherayone tsa gago go thala
ditshwantsho dingwe tsa Big 5.
6. Mo setlhopheng sa lona, ​​rulaganyang phousetara e lo tlileng go e dira ka
moo o ka bonang nngwe le nngwe ya diphologolo tsa Big 5 mo pampiring ya A4.
7. Fa o sena go fetsa thulaganyo ya gago, dirisa pampiri e kgolwane ya
pampiri go dira phousetara ya gago ya mmatota. (Gakologelwa go naya
phousetara setlhogo.)
8. Tlhagisa phousetara ya gago mo phaposing.







Phologolo e ke e ratang thata ya Big 5 
ke tlou. Ke rata
go thala phopholego ya
letlalo la tsone le le tsutsubaneng!
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DIPOTSO
Kwala se o tla se bolelelang mojanala gore o ka bona kae Diphologolo tse 
dikgolo tse 5 mo lefelong la tsone la tlholego.




















Aforika Borwa e na le diphologolo le dimela di le tlhano jaaka matshwao a rona a bosetšhaba.
Matshwao a bosetšhaba a dirisiwa go supa naga.
Tseno ke diphologolo le dimela tse di nnang mo mafelong a bonno a a fitlhelwang mo
naga kgotsa mawatle a rona.
· Mogolodi
· Springbok/Tshepe
· Galejoen






















 Mogolodi mo nokeng.
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Tshepe ya fula 8











                       Karolo 4. Mafelo a bonno a diphologolo le dimela
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DIPOTSO
A o kgona go bona dipharologano fa gare ga bonno jwa nonyane ya 

Mogolodi le Tshepe? Kwala dingwe tsa dipharologano tse fa tlase

















· King Protea
· Motsintsila /Yellow Wood tree

















Protea 9




TIRO: Porojeke ya patlisiso ka ga Matshwao a Bosetšhaba a Aforikaborwa




DIDIRISWA:

· Dibuka le Didiriswa tsa go bala tsa diphologolo le dimela tas bosetshaba tsa Aforikaborwa
· pampiri ya go kwala Dintlha
· pencils for colouring and writing








86








Botshelo le  go Tshela












· khateboto go dira phousetara (sekao go tswa mo mabokosong a dithoro)


DITAELO:

Dirang ka bobedi.

2. Batlisisa go le gontsi ka moo o ka kgonang ka teng ka go buisa mo dibukeng kgotsa go botsa leloko la lelapa ka ga dimela le diphologolo tse e leng Matshwao a Bosetšhaba a Aforika Borwaa.

Tlhopha tse pedi tsa diphologolo le tse pedi tsa dimela.

Tlhalosa gore ke eng fa di tlhophilwe go nna Matshwao a Bosetšhaba.


Tlhalosa bonno jwa nngwe le nngwe ya tsone.

6. Tlhalosa gore ke ka ntlha yang fa diphologolo le dimela tseno di kgona go tshela mo mafelo a bonno - di tshwanela go nna teng go le kana kang?

Supa ditsela tse re ka sireletsang le go tlhokomela diphologolo tseno ka tsone le dimela.

8. Tlhagisa patlisiso ya gago jaaka phousetara.
















DIKGOPOLO TSA BOTLHOKWA

· Lefelo la bonno - lefelo le semela kgotsa phologolo (bontsi) di nnang mo go lone.
· Go na le mefuta e e farologaneng ya bonno, jaaka naga ya bojang,
sekgwa, noka, lewatle le sekaka.
· Diphologolo di tlhoka bonno jwa dijo, metsi, bonno, go godisa
bana ba tsone mme gape ba falole mo kotsing.
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POELETSO:
1. Kwala lenaane le go tlhalosa mafelo a mabedi a o ithutileng ka one mo
kgaolo.



















2. Tlhalosa ka mafoko a gago gore lefelo la bonno ke eng.

















3. Naya maina a diphologolo di le tharo mo Aforikaborwa le mafelo a di nnang mo go one
.
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Botshelo le go Tshela












4. Leba lenaane la diphologolo mo kholomong ya ntlha. Akanya sentle
ka ga mefuta ya diphologolo le gore di tla tlhoka eng mo
bonno jo bo rileng. Thala mola go golaganya kholomo ya bobedi
ka bonno mo kholomong ya ntlha.

Cape Fynbos

1) mekgantitswane, dinoga, digokgo, .diphepheng, dinonyane tse dinnye, diphokoje, .
dipodi tse dinnye, dikhudu, jj.
B) Wetlands in St Lucia
(Vlei)
2) tshedi e kgolo tlou, dikolobe tsa sekgwa, dingwe ditshwene, digagabi tse dintsi, tse dikgolo di-fern, ditlhare tse ditelele,
C) Skgwa sa Knysna 
3) dinonyane tsa metsi, dinoga tsa metsi,
ditlhapi tse dinnye, digwagwa, di-terapin
D) Seka Sekaka se se omileng sa Karoo 
4) dinoga, dikhudu tse dinnye,
digwagwa tse dinnye gaufi le matangwana a mannye,dinonyane tsa sukiri, dinotshe tse dintsi le dirurubele, ditshwene, diporotea
le dikhušene



























A o akanya gore segwagwa se segolo sa poo se ka nna kwa Karoo? Goreng O bua jalo?
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Mafoko a masha
· sa tlholego
· e e dirilweng ke batho
· khutlothataro
· koloni
· mokoti
· mararang
· didirisiwa

Dikago tsa matlo a tshireletso a dipholo






DIPOTSO TSA BOTLHOKWA

· Nonyane e nnye ya weaver kgotsa peolwane e aga jang sentlhaga se se 
raraaneng? Ga ke akanye gore nka kgona le go se dira!


· Ke mefuta efe e e farologaneng ya dipopego tsa diphologolo e o e bonang?


· Ke aga jang lefelo la tshireletso ya diphologolo?

1 Mafelo a tlhago le a a dirilweng ke batho
Mafelo a botshabelo a tlhago
Gakologelwa pelenyana o ne o dirisana le dilo tse di tshelang le tse di sa tsheleng.
Ditshedi di tlhoka tshireletso nngwe go di sireletsa mo dilong tse di bogale
maemo a bosa.
Diphologolo tse dingwe di nna mo mafelong a tlholego mo magaeng a tsone. Dingwe tsa
diphologolo di ikagela magae. Diphologolo tse dingwe di bile di nna mo mafelong a e leng
magae a diphologolo tse dingwe. Botshabelo jwa tlholego ke legae le phologolo itiretseng  lone.
Diphologolo di nna mo magaeng a a farologaneng jaaka:

· dikhuti mo mmung
· magaga
· dintlhaga
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· ditlhare






Diphologolo di tshela mo mefuteng yotlhe
ya mafelo! A re batlisiseng!



































Lebelela setshwantsho se se latelang sa mafelo a le mmalwa a diphologolo di nnang mo go one.





































A o ne o itse?
Batho bangwe ba dumela gore
ke 'lesego' fa
dipeolwane di aga
sentlhaga kwa legaeng la bona kgotsa
A re lebelela matlo a le mmalwa a diphologolo di a agileng le didirisiwa tse ba di dirisang.
Dintlhaga di agiwa ke dinonyane mme

diphologolo tse dingwe mo ditlhareng, mo
fa fatshe le mo dikagong.

Seno se dirisiwa jaaka legae la bone mme segolobogolo  mae a tsone.

Ditlhaga gantsi di bopegile jaaka mogopo
mme e dirilwe ka dikala, .

Matlhare le bojang di tshwaragane
ka seretse kgotsa mathe (mathe).















1

Dipeolwane di aga dintlhaga tsa tsone ka seretse, .
mme gantsi mo letlhakoreng le le kwa tlase la marulelo
moo di sirelediwang teng kgatlhanong le
pula.
sekolo! Dipeolwane
e tla boa ngwaga morago ga ngwaga go ya kwa sentlhageng sa tsone.




   Karolo 5. Kago ya matlo a tshireletso a diphologolo
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Dinotshe di nna mo dikoloning tse dikgolo thata. Motshitshi o dirilwe ka bontsi jwa
disele tse di nang le matlhakore a marataro (di-hexagon) tse di neng di kgomaretse mmogo. Kgosigadi ya dinotshi beela mae otlhe mo motshitshiding mme lee lengwe le lengwe le tsenngwa mo seleng.






DID YOU KNOW?

Ditshoswane di aga matlo go
boloka dikoloni tsa bona
 go tswa mo go nweleng. Leng
metsi a tshologela
dintlhaga tse di di
 tshwarelelang
mongwe le mongwe 
mme ba ka phaphamala jalo go 
dibeke di le dintsi ka 
nako e le nngwe







Motshtshi wa dinotshe wa tlhago mo setlhareng.



2








Mesha di epa le go epa dikhuti tse dikgolo
dineteweke tsa dithanele ka fa tlase ga lefatshe

Diphogolo tse dinnye jaaka di-Squirrel, mebutla, dipeba le di-mole di epa mesima mo mmung kgotsa ka fa tlase dikota le matlapa go di tlamela
ka bonno. Mesima e, gantsi e bopa mafaratlhatlha a dithanele ka fa tlase ga lefastshe a  mo go one diphologolo tseno di tshelang.
Ditshoswane le diboko tsa mmu le tsone di nna mo
Mo lefatsheng.




Bobi jwa segokgo fa gare ga dikala tsa4			 
Digokgo di dikolosa bobi ka selika e di e dirang mo 

mebeleng ya tsone. Bobi ga se fela legae la 

segokgo, gape bo thusa segokgo go
tshwara sebolawa sa  sone 

Matlo a tshireletso a a dirilweng ke batho

Diphologolo tse dingwe di nna mo mafelong a a neng a agilwe ke batho. 
Gantsi mafelo ano ka a diruiwa tsa rona tsa mo gae kgotsa diphologolo tsa temothuo .
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Botshelo le go Tshela








semela.






DIPOTSO
Fa tlase fano go na le maina a mefuta e meraro ya diphologolo tse re di ruileng
jaaka diruiwa tsa mo gae kgotsa polase. Re tshwanetse go di agela matlo a tshireletso. 
Kwala leina la tshireletso fa thoko ga phologolo nngwe le nngwe mme o e tlhalose
e ka bokhutshwane.
Ntša:









Dinotshe:









Dikolobe:















TIRO: Go tlhalosa mafelo a go sireletsa diphologolo a a dirilweng ke batho
DITAELO :

1. Leba dikai tse di latelang.
2. Feleletsa lenaneo ka go tlatsa dikarabo.



















Karolo 5. Dikago tsa ntlo tsa tshireletso tsa diphologolo
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Mafoko a masha
· Lomagana
· dikarolo


















































5.2



















































Dipopego le didirisiwa tsa Lefelo la bonno la diphologolo
· didirisiwa

· kgapetla

· foreimi

· sepane
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Dipopego di agiwa ka go kopanya dikarolo tse di farologaneng mmogo. Di dirisiwa tse di farologane di dirisiwa go dira dibopego. Dipopego tse di  tla ka bogolo le dipopego tse di farologaneng.
Dipopego di dira mefuta e le mene ya ditiro, di direla thata go:
· sireletsa

· tshola

· tshegetso

· go dira phatlha









Botshelo le go Tshela


5
6
                            7
Phologolo e
o tla nnang mo ntlong ya tshireletso e



Didiriswa tse ntlo ya tshireletso e dirilwenka yone 



Goreng go tla nna jalo
e e siameng
bonno jwa
phologolo eno?










Nngwe le nngwe ya dipopego tse di bontshiwang mo ditshwantshong tse di latelang e dira e le nngwe kgotsa
go feta ga ditiro kgotsa ditiro tsa dibopego. Di dirilwe go tswa mo
didiriswa  tse di farologaneng. Leba ka kelotlhoko dipopego tse di farologaneng tse di
dirisitsweng mo dipopegong tse.


















Popego ya kgapetla ya lee ke sekao sa kgapetla e e sireletsan popego.
















8


















Borogo ke sekao sa
popego e e akaretsang phatlha.















9























11

Hoko ya dinonyane ke sekao sa
popego e e nang le selo
(nonyane).


10

Sebopego sa tshegetso se se tshotseng
tora ya metsi.

Tsela e dikago di kopanngwang kgotsa di agiwang ka yone e ikaegile ka
mofuta wa didirisiwa tse di dirisitsweng.





Karolo 5. Dikago tsa dintlo tsa tshireletso tsa di phologolo
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TIRO: Go leba Dipopego
DITAELO :


1. Dirang ka bobedi.


2. Leba dinepe tsa dikago tse di fa godimo.


3. Buisana ka senepe sengwe le sengwe le molekane wa gago.


4. Leba popego, bogolo jwa sebopego le didirisiwa tse di dirisitsweng
go e ​​aga. (Dirisa S, M, L le XL go tlhalosa bogolo jaaka
o dirile mo tirong e e fetileng ya diphologolo.)

5. Rekota diphitlhelelo tsa gago mo lenaaneng le le neetsweng
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Life and Living


Bogolo jwa sebopego
Popego e dirisitsweng mo sebopegong
Didirisiwa tse di dirisitsweng mo sebopegong
Tora ya metsi



Lee  kgapetleng















































A re ithuteng go le gontsi ka mefuta e e farologaneng ya dipopego.


Dipopego tsa kgapetla le foreimi

Dibopego tsa kgapetla di na le le/kapa di sireletsa dilo tse di mo teng. Lee la nonyane le 

sireletsa ngwananyana yo o golang mo teng ga lone. Koloi e naya tshireletso nngwe go 

bapagami ba yone. Pitsa e tshwara dijo.

Sebopego sa foreimi se fana ka tshegetso. Go na le popego ya foreimi mo teng ga 

mmele wa gago! Lerapo la gago le tshegetsa mmele wa gago! Mangole a gago le

sekgono ke mafelo a marapo a kopanang mo go one.

Sebopego sa foreimi se tshwanetse go rwala morwalo mo mafelong a a siameng kwa ntle 

ga go phutlhama kgotsa go wela fa fatshe.


Di Foremi di dirilwe ka ditokololo(members) le malokololo( join)
Ka dinako tse dingwe dipeipi tse ditelele di ka kopanngwa go dira dikhutlotharo. 
Dipeipi di bidiwa ditokololo mo ditšhupu di kopanang teng seo se bidiwa malokololo.














              Karolo 5. Dipopego tsa matlo a tshireletso a diphologolo







































etela
maatla a Kgapetla
 ya lee (video).
goo.gl/ZLl1d
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Borogo



Hoko ya nonyane











DIPOTSO:
1. Kwala mefuta e meraro ya dipopego.












2. Pharologano ke eng fa gare ga dipopego tsa kgapetla le foreimi?







3. Ke mefuta efe ya ditiro tse di dirwang ke dipopego tsa kgapetla le diforeime?
a. Ditiro tsa Dipopego tsa Kgapetla:








b. Ditiro tsa Dipopego tsa Foreimi:












Go tlhama lefelo la tshireletso ya diphologolo

Thulaganyo ya Thekenoloji
Fa re tlhama le go dira dikumo le dipopego re dirisa tsela e e kgethegileng ya go dira seno. 
E bidiwa Thulaganyo ya Thekenoloji.
Thulaganyo ya Thekenoloji e go thusa go tlhama le go dira setlhagiswa/dikumo.

Re dirisa Thulaganyo ya Thekenoloji go batlisisa bothata jo bo rileng.
Morago ga moo re dirisa tshedimosetso eno go tlhama le go dira sengwe se se ka
re thuseg go rarabolola bothata jono. Fa re ntse re dira mo go tlhameng le go dira
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Botshelo le go Tshela







sedirisiwa seno, re nna re se sekaseka go bona gore a se a bereka le gore a sedira se re neng re ikaeletse gore se se dire. Gape re bua le ditsala tsa rona kgotsa batho ba bangwe ba ba dirang le rona go ba bolelela se re rulaganyang go se dira le go tlhalosa kafa re batlang go tlhama kgotsa go dira setlhagiswa ka gone.
Batho ba le bantsi ba dirisa thulaganyo ya thekenoloji letsatsi le letsatsi. Fa o batla tlhama le go dira sengwe  go rarabolola bothata, le wena o ka e dirisa!

Thulaganyo ya Thekenoloji e na le dikgato di le 5:
1. Batlisisa
2. Go tlhama 
3. Dira
4. Sekaseka
5. Buisana


Nako le nako fa re dira porojeke ya Thekenoloji mo Disaenseng tsa Tlhago le
Thekenoloji, re tla bo re latela dikgato tse!

A re diriseng Thulaganyo ya Thekenoloji go thusa dinonyane dingwe mo lefelong la lona!

Gakologelwa gore o tshwanetse go simolola ka go lemoga bothata pele mme

morago ga moo o ka simolola go tlhama le go dira tharabololo!

















Se se utlwala se le monate! Ke setse ke itumeletse go bona gore nka latela jang
                                			Thekenoloji Thulaganyo ya go tlhama le go dira sengwe!



















Karolo 5. Dipopego tsa ntlo ya tshireletso ya diphologolo
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TIRO: Rala le go dira lefelo la tshireletso la dinonyane tsa naga

THUSO! DINONYANA DI A GO TLHOKA!
Ditlhare di le dintsi mo toropong ya lona di remilwe go dira
sebaka sa matlo le dikago tse dingwe. Dinonyane tse di neng di dira
dintlhaga tsa tsone mo ditlhareng jaanong ga di na kwa di ka bayang mae gone ka pabalesego!
Go na le magotlo,dipeba le disenyi tse dingwe mo toropong ka gonne
 dinonyane di le mmalwa le go feta tse di ka di tshwarang! Seno ke ka gonne
dinonyane di le dintsi di ne tsa tsamaya go ya go batla mafelo a a babalesegileng a go aga dintlhaga tsa tsone le go godisa mamphorwana a tsone. Dingwe tsa dinonyane tse di neng tsa sala di ne tsa leka go dira dintlhaga mo marulelong mme batho ba ne ba sa rate tlhakatlhakano e di neng di e dira mo dikagong tsa bone mme ba senya dintlhaga tsa tsone. Dinonyane tse dingwe di ne tsa leka go di aga dintlhaga tsa tsone mo ditoreng tse ditelele tsa radio le thelebishene. Mme morago ga moo batho ba ne ba sa kgone go dira gore dithelebišene kgotsa diradio tsa bone di dire sentle ka jalo le tsone di ne tsa thuba dintlhaga tsa tsone mme ba koba/ leleka dinonyane. Batho ba ngongorega ka disenyi tsotlhe tse di mo toropong le dinonyane di batla go boa mme ga di na lefelo le le babalesegileng la go aga
dintlhaga - di tlhoka thuso ya gago!
Mo karolong e e fetileng re ithutile ka magae a diphologolo. Re tshwanetse go
thusa dinonyane tseno ka go di direla magae kgotsa mafelo a di ka nnang mo go one 
gape  le go dira gore e lebege sentle mo bathong..

TLHALOSO E KHUTSHWANE / DESIGN BRIEF:
Thaloso e khutswane/ Design Brief ke tlhaloso e khutshwane ya se o rulaganyang go se dira le
sekao sa Brief ya Moakanyetso kgotsa porojeke eno e ka nna "Moakanyetso le go
dira lefelo la tshireletso la diphologolo le le ka dirisiwang ke dinonyane tsa naga."

BATLISISA:
Kgato e e latelang mo Thulaganyong ya go Tlhama ke go batlisisa le go dira sengwe
dira dipatlisiso ka ga lefelo la tshireletso le o tlileng go le dira. Re setse
tota r re dirile seo mo ditirong tsa kgaolo e fa re e ne ya leba mafelo a a farologaneng a go sireletsa diphologolo a a dirilweng ke batho.
Ka jalo a re tsweleleng ka go tlhama!



GO TLHAMA :

Jaanong re tlhoka go tlhama lefelo la tshireletso ya diphologolo. Mo ditlhopheng tsa lona, ​​buisanang mme lo arabe dipotso tse di latelang tse di tla go thusang go kaela moakanyetso wa gago le go dira gore o akanye ka gore lefelo la gago la tshireletso ya dinonyane le tshwanetse go lebega jang.
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Botshelo le go Tshela







1. Boikaelelo jwa lefelo la tshireletso ya dinonyane ke eng?











2. Lefelo la tshireletso le tla nna le popego le bogolo bofe?












3. Dinonyane di tla tsena jang mo teng?









4. Ke didiriswa dife tse di gaisang tse go ka diriwang bonno jo ka tsone?









5. A go tla nna le lefelo la go tlamela dinonyane ka dijo le
  metsi?










Fa re tlhama sengwe go na le dilo dingwe tse kumo/sediriswa
kgotsa popego e o tlhokang go e dira kgotsa dilo dingwe tse e sa
 kgoneng go dira. Re bitsa ditlhaloso tseno Ditlhaloso( specification) (se e tshwanetseng go se dira) le
dikgoreletsi (se e ka se kgoneng go se dira).




Karolo 5. Dipopego tsa ntlo ya tshireletso ya diphologolo





101





Re tlhoka go bontsha ditlhaloso kgotsa dilo tse sedirisiwa sa gago se di dirang kgotsa se
tshwanetseng go di dira kgotsa go nna le tsone pele ga re simolola go e tlhama kgotsa go e dira. O tshwanetse go dira lenaane la ditlhaloso tsotlhe go seng jalo o ka nna wa se ka wa dira setlhagiswa sa gago ka tsela e e siameng.

Fa re kwala lenaane la ditotobaleso le dikgoreletsi, re araba dipotso tse di rileng.
O arabile dingwe tsa dipotso tseno fa godimo.

Ditlhaloso/ Specification


1. Boikaelelo jwa lefelo la tshireletso ya dinonyane:






2. Bogolo jwa lefelo la tshireletso ya dinonyane:






3. Didirisiwa tse di dirisiwang go dira bonno jwa dinonyane:








Dikgoreletsi :

Dikgoreletsi dingwe tsa lefelo la gago la tshireletso ya dinonyane e ka nna:

1. Didiriswa tse di dirisitsweng di tshwanetse go kgona go emelana le maemo a bosa
kwa ntle, jaaka phefo le pula.

2. Kgoreletso e ka nna gore o tshwanetse go e tlhama le go e  dira
  emo tlelaseng.


Go Thala le tlhama Lefelo la Tshireletso ya Dinonyane

Mo kgatong e o thala gore o batla gore lefelo la gago la tshireletso ya dinonyane le lebege jang.
O ka nna wa tlhoka go dira ditshwantsho tse dintsi go fitlha o swetsa gore ke efe
moakanyetso o o batlang go o dirisa. Ke kgopolo e e siameng go dirisa pampiri e e latlhilweng go se dira. Tshwaya dikarolo tse di farologaneng tsa moakanyetso wa gago mme o bolele gore ke sedirisiwa sefe karolo nngwe le nngwe e dirilwe ka sone.
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Botshelo le go Thsela
















































































                    Karolo 5. Dipopego tsa Lefelo la tshireletso la diphologolo
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TLHOTLHOMISA:

Fa o setse o na le setshwantsho sa moakanyetso/ tlhama  se o se itumelelang, o
o ne a tla tswelela pele go dira lefelo la tshireletso.

 Ga re tle go dira seo jaanong. Moragonyana mo ngwageng o tla bona tšhono ya go dira dingwe tsaditlhamo tse o di dirang.

Gone jaanong, a re sekasekeng polane e o e dirileng.
 
Se se raya gore wena o tshwanetse go swetsa gore a sedirisiwa sa gago se tla kgona go rarabololabothata jo o bo supileng kwa tshimologong.
Go dira se o boela kwa bothateng mme o botse tse di dipotso latelang :
1. A polane ya me e rarabolotse bothata mme jang?














2. A ke ne ka ngaparela ditlhaloso/specification le dikgoreletsi? (Botsa se
potso ya ditotobaletso tsotlhe tsa gago ka go kgaogana.)













3. Fa o fetotse dingwe tsa ditlaloso/dspecifications , tse di jaaka bogolo kgotsa
  didirisiwa, ke eng fa o dirile jalo?
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Botshelo le go Tshela





4. A go na le tsela e o akanyang gore o ka tokafatsa tsela e o tlhamileng ka yone?






























































Seo se ne se le monate! Ke tlile go leka go dira bonno jwa me jwa dinonyane kwa
gae mme re e beye kwa ntle ga ntlo ya rona!







             Karolo 5. Dipopego tsa Lefelo la tshireletso ya diphologolo
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DIKGOPOLO TSA BOTLHOKWA
· Dipopego tsa tlhago di dirilwe ke diphologolo, jaaka dintlhaga le
 dikgapetla.

· Dibopego tse dirilweng ke batho di dirilwe ke batho.

· Go na le mefuta e e farologaneng ya dipopego, jaaka foreimi le kgapetla
 dibopego.

· Dipopego di ka nna le dipopego le bogolo jo bo farologaneng.

· Dipopego di ka dirwa ka didirisiwa tse di farologaneng.

· Batho ba ka direla diphologolo matlo, segolobogolo diruiwa tsa mo gae le
 dinonyane.
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Botshelo le go Tshela









POELETSO:
1. Naya mefuta e le mene ya mafelo a tlholego a go sireletsa diphologolo.



2. Tlhalosa pharologano fa gare ga matlo a botshabelo a a dirilweng ke batho le a tlholego
.


3. Dirisa lenaneo le le fa tlase go bapisa mafelo a mebutla, maeba le tlhapi ya tuna.







Dikaelo
Mebutla
maeba 
Tlhapi ya Tuna
ke tla bona kae Lefelo la tshireletso



Lefelo la tshireletso le dirilwe ka eng?



a phologolo e tshwanetse go aga Lefelo le



A phologolo e dirisa lefelo la tlholego 
occurring
shelter?




















































Chapter 5. Structures for animal shelters
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4. Goreng mebutla, maeba le ditlhapi tsa tuna di na le mafelo a a farologaneng a bodulo
le matlo a tshireletso?










5. A o akanya gore go siame go tshola mmutla o o ruiwang mo serubing mo o
ka se kgoneng go epa? Naya lebaka la karabo ya gago.
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Botshelo le go Tshela























Ke ne ke rata go ithuta ka dimela
le diphologolo tse re di abelanang le
lefatshe . Ke solofela gore le wena o dirile jalo?!

Kotara e e latelang, nna le Tom fa o simolola
go batlisisa didirisiwa tse di
bopa lefatshe la mmatota
go re dikologa.













































               Karolo 5. Dipopego tsa Lefelo la tshireletso la Diphologolo
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NEW WORDS

· Solid
· Liquid
· Gas
· Properties
· Common
properties
· Fixed shape



Materials around us






KEY QUESTIONS


· What are solids, liquids and gases?
· How can water be a solid, a liquid and a gas?
· Why does my ice cream melt in the sun?
· Why does water start bubbling in the kettle when it gets
hot?
· What change of state takes place when a substance melts?
· What change of state takes place when a substance
evaporates?
· Why does the amount of water on the Earth remain the
same?
· What is the water cycle?



Everything around us is made up of matter. All solids, liquids and
gases in the universe are matter. Matter takes up space and has
mass, this means we can weigh matter. When we use one kind of
matter to make something such as a wooden or plastic chair we
say the material used was wood or plastic.

1.1 Solids, liquids and gases
Materials are all around us. Some materials are solids, some are
liquids and some are gases. A material will always be one of these
three things. But what exactly are solids, liquids and gases?!


Let's investigate the properties of solids, liquids and gases!

When is a material a solid?
The word "property" has di erent meanings. We say this house is
the property of Mr Mabusa, he is the owner of the house. When we
use the word "property" in Science we look at what makes that
kind of matter special; how does it behave di erently from other
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kinds of matter. For example
when you shift a chair to another
place, it will still have the same
shape. This is because the chair
is solid. So we can say that all
solids keep their shape. We say
that keeping its shape is a
property of a solid. Let's look at
some of the properties of solids.














A chair is made of solid
materials.

1




ACTIVITY: Exploring the properties of solids

MATERIALS (What you will need):


· a stone
· cloth
· paper
· a table or chair
· pen or any solids around you


INSTRUCTIONS (What you have to do):

Work in pairs.


1. Use the questions below to investigate each solid.
· Does it feel hard or soft?
· Does it make a sound when you knock on it?
· Does it break easily? Can it break?
· Can you put your ﬁnger through it?
· Is your hand dry or wet after handling the object?
· Does it change its shape when you put it in something
else?
· How will you describe the shape, is it ﬁxed, does it remain
the same?







Chapter 1. Materials around us
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2. Use the table below to ﬁll in some of your answers about each
of the objects.

3. There are some empty rows at the bottom for you to ﬁll in any
other solid objects that you might have investigated.
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Matter and MaterialsObject
Your observations
Stone

Cloth

Paper

A table or chair

















QUESTIONS:


1. Which properties were the same (common) for all the solids
you investigated?






2. List some other solid objects in your classroom. Give at least
4 examples.









So, we have learned that a substance in a solid form will have a
ﬁxed shape and takes up a deﬁnite space. Let's now look at liquids.

What is a liquid?

There are liquids all around you and you use them in your everyday
lives. Some examples are water, para n, baby oil, fruit juice, petrol,
methylated spirits. What are the common properties of liquids?

When a scientist wants to know more about something they set up
questions and then they try to answer the questions by doing the
experiments.



ACTIVITY: Exploring the properties of liquids

MATERIALS (What you will need):


· water
· para n
· baby oil
· fruit juice
· methylated spirits
· 5 small pieces of cloth







Chapter 1. Materials around us
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· 5 containers for each of the 5 liquids
· 5 other clean and empty containers, such as a glass, cool
drink bottle or tin
· 5 saucers


INSTRUCTIONS (What you have to do):


1. Work in groups. Each group MUST test a di erent liquid.
2. Select someone in your group to collect a liquid in a container
from the teacher. Each group must also collect another
empty container and a saucer from your teacher.
3. Answer these questions while you are studying your liquid.
Write your answers in the table that follows. DO NOT TASTE
THE LIQUID!
· How does it smell?
· Can you put your ﬁnger through it?
· Is your hand dry or wet feeling the liquid?
· Can you soak the liquid up with a cloth?
4. Put a small amount of the liquid in the saucer and leave it for
a while in a warm place.
· Was it easy to pour the liquid from one container to
another?
· Can the liquid ﬂow or spread out on a saucer?
· How will you describe the shape of the liquid, is it ﬁxed
does it take the shape of the container?
· Did the amount of the di erent liquids remain the same
after leaving them in a warm place?
5. WASH YOUR HANDS AFTER HANDLING THE LIQUID.
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Matter and MaterialsObservation
Answer
What did your liquid smell
like?

Was your hand dry or wet
after touching the liquid?

























QUESTIONS:


1. Write down the safety rules for this investigation. Why are
these safety rules taken?











2. Write down those properties that were the same (common)
for all the liquids investigated.












After doing this activity where we investigated the properties of
liquids, we can say that a liquid:


· can ﬂow,
· it has no ﬁxed shape,
· and it takes the shape of the container that it is in.


This is di erent to a solid. Remember a solid has a ﬁxed shape and
you cannot pour a solid!
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117Did the shape of the liquid
change when you poured it
into another container?

What do you think
happened to the liquid
when you left it in a warm
place?









What is a gas?
Do you remember in the ﬁrst term when we spoke about breathing
as one of the seven life processes oﬂiving things? When we
breathe, we are taking in and giving out gases. But we cannot see
the gas!

Gases are a bit more di cult to understand as we usually cannot
see gases. We can see places where gases are used and the
containers that a gas is kept in.

Do you know any gases? What about the gas used in stove to cook
food? Have you seen the gas coming out of the exhaust of a motor
car? In hospitals there are cylinders ﬁlled with oxygen gas for
patients with breathing problems. The air you breathe in has
oxygen gas. The air you breathe out has more carbon dioxide gas.

Look at the following pictures of where a gas is being used.















2
Cooking using a gas stove. The gas A patient in hospital with an oxygen
is in a cylinder and is used to cook mask on. The oxygen is given to her
food.                in a tube attached to the mask.













3

These balloons are ﬁlled with
helium gas. You cannot see the gas
but it is there as the balloons are
blown up and ﬂoating.













4

Scuba diver with an oxygen tank on
his back to breathe under water.
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ACTIVITY: Learning about gases from pictures

INSTRUCTIONS:


1. Study the pictures below. Each of the pictures shows a
di erent property of a gas.
2. The properties are listed in the ﬁrst column of the activity
below. Decide which picture is showing the property and give
it a tick. Make a tick under the right picture for each property.
3. The ﬁrst one has been done for you.












































Comparing solids, liquids and gases
The states of matter are solids, liquids and gases. We have
carefully investigated these three states of matter.
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Property
illustrated



A gas moves
without
something
that pushes it
- it di uses
through the
air.



A gas has no
deﬁnite shape
and ﬁlls the
container it is
in.



A gas can be
pressed to ﬁll
a smaller
space.











VISIT





Here is a summary:

Video on gases.
goo.gl/sf9TG





























QUESTIONS
On the front cover for this term for Matter and Materials,
you will see the Thunderbolt kids are at a construction site
for a soccer stadium.  Can you see Sophie is carrying a
tray of refreshments for all of them? On her tray, there are
refreshments in the di erent states of matter. Identify what
state of matter each refreshment is.









VISIT

A fun game on solids,

liquids and gases.
goo.gl/9PcF6


In the next activity, we are going to study examples of di erent
substances and sort them as solids, liquids or gases.
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Solids
Liquids
Gases
Have a deﬁnite
shape
Have no deﬁnite
shape
Have no deﬁnite
shape
Takes up a deﬁnite
space
Takes up a deﬁnite
space
Takes up all the
space available
Do not ﬂow
Can ﬂow
Can ﬂow
Big boulders of
rock are solids.
Milk and orange
juice are liquids.
These balloons are
ﬁlled with helium
gas.











ACTIVITY: Identifying solids, liquids and gases

INSTRUCTIONS:


1. Work in pairs
2. Look at the pictures of the di erent substances below and
decide if they are solids, liquids or gases.
3. Use the table below place a tick in the right column.

























VISIT
A song on solids,
liquids and gases.
goo.gl/3fPv1
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Substance
Solid
Liquid
Gas
Glass of water



Ice blocks



Steam from kettle



Rock






















NEW WORDS

· Heating
· Cooling
· Melting
· Solidify
(freeze)

· State change
· Evaporating

1.2

Change of state

· Condensing
· Vapour
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Remember that we spoke about the states of matter? These were
solid, liquids and gases. A substance can change from one state to
another. For example a solid can change into a liquid.

For example water can be a liquid in your glass or in the freezer
water is ice. Ice is a solid. But what makes these substances
change from one state to another?

What causes a change of state?
We know that matter can be in the solid, liquid or gas state. Let's
use water as an example.


QUESTIONS


1. If you place tap water into an ice tray and put this in the
freezer, what will happen to the water?






2. If you now take ice cubes and place them in the sun, what
happens to the ice cubes?
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Lava from volcano



Gold bars



Wind











The di erence between the freezer and the sun outside is that one
is hot and the other is cold. So if we place the water in a place that
is cold enough, it freezes. If we place the ice cubes in a hot place,
they melt.

This is because the state of matter can be changed from one to
another by adding or removing heat.

Let's read a story to try understand this a bit more.



ACTIVITY: The Story of Mashadu

INSTRUCTIONS :


1. Read the story below about Mashadu.
2. Answer the questions which follow.


Mashadu is a boy in Grade 1 at a Primary School in a small village
which gets very hot in summer. He loves to play soccer. After
school he often goes over to The Thunderbolt School of Learning
to play with the Thunderbolt Kids. They really like having Mashadu
to play with them even though he is a few years younger, because
he is very talented and also fun and caring. Mashadu especially
likes Jojo and they play well together as a team.

One day after school, Mashadu thought he would do something
nice for his friends, the Thunderbolt Kids and surprise them with
ice lollies for when they were ﬁnished playing. Mashadu bought 5
ice lollies, one for himself and one for each of the Thunderbolt
Kids. He put the ice lollies in a bowl and placed some ice blocks
around them to keep them cool. Mashadu then ran o to join the
others playing soccer.

After the game, Mashadu ran back to the bowl to get the ice lollies.
But he got such a shock when he got there. They were all gone! He
was so upset and started to cry. The Thunderbolt Kids saw that
Mashadu was upset and ran over to see what was wrong.

"Hey Mashadu, what's wrong?! Did you hurt yourself while
playing?" Jojo asked.

"No, I didn't. I bought some ice lollies for all of you as a surprise
and when I came back now to get them they were all gone! I think
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someone stole and ate them and just left the sticks! Look!"
Mashadu cried out.

"Oh no, don't cry Mashadu! It's not your fault, and no one stole
them or ate them either," Farrah said while rubbing Mashadu on
the back.

"Yes, Mashadu, actually we learned in class today about what
happened to your ice lollies," said Sophie, "and I can explain it to
you too. Do you see that your bowl is actually not empty? There is
a liquid in it. And it also has a red colour, which was the colour of
your ice lollies."

"Yes, I see that," answered Mashadu, "but then how did that
happen?"

Tom then answered, "Your ice lollies melted from the heat from the
air around us. Even if the sun was not so hot, they would have
melted! For something to stay frozen it needs to be at a very cold
temperature, like in a freezer."

"Yes, melting is when heat causes the solid ice lollies to change
into a liquid," Sophie replied, "So no one stole the ice lollies, they
just melted."

"Oh ok, I see," said Mashadu, "I must be really silly not to know
that!"

"No not at all Mashadu! We only learned about it today in class and
we are in Grade 4!" laughed Farrah.

"I know what we should do!" shouted Jojo, "Let's go to the
Tuckshop right now. I have some extra change and we can buy
some more frozen ice lollies!"

They all really liked this idea, especially Mashadu who was now
laughing. So o they all went, The Thunderbolt Kids and Mashadu,
and bought some more ice lollies and sat under the tree to eat
them.
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QUESTIONS:


1. What is the name of the main character in the story?






2. What grade is he in?






3. What grade are the Thunderbolt Kids in?






4. What game are the children playing together after school?






5. When the ice lollies are frozen, are they a solid, liquid or a
gas?






6. Explain in your own words what happened to the ice and the
ice lollies while they were left in the sun.
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7. What is the name given to this process?






8. Do you think you can reverse the process of melting? How
would you do this?






9. What is your favourite type oﬁce cream or ice lolly?






10. If you wanted to do something nice for your friends, what
would you do?












So what have we learned from Mashadu's experience with the ice
lollies? The ice lollies were frozen and cold. When they were
placed in the sun, they started to warm up. This heat caused a
state change to take place. The ice changed to a liquid. This is
called melting.


When Mashadu and the
Thunderbolt Kids went to
get new ice lollies from the
Tuckshop, these ice lollies
were frozen, but they were
made from a liquid.   The
liquid was poured into the
shape of an ice lolly and
then they were cooled as
heat was removed and they
froze. When a liquid changes
to a solid, this is called
solidifying.















5
In the ocean, icebergs and
ﬂoating ice are water that has
frozen as it is so cold.
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Now that we have read about Mashadu and his experience of
changes of state, let's do some practical demonstrations in class to
learn more.



ACTIVITY: Heating and cooling to cause a change of
state

MATERIALS (What you will need)


· kettle
· liquid water
· glass or mirror
· gloves or towel


INSTRUCTIONS (What you have to do):


1. This activity could be quite dangerous as you might burn
yourself with the hot water, so your teacher is going to
demonstrate it for you.
2. Boil the water in the kettle.
3. Put a glass or mirror 30 cm above the boiling kettle (you need
to wear gloves made of thick material or use a towel to avoid
burning your skin)
4. Your teacher will then let you come up to see what is taking
place. Make sure you have a look at the mirror.
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QUESTIONS:


1. What was the change of state when the water boiled and
became steam?






2. You cannot actually see the steam. The steam is extremely hot
and quickly cools and forms tiny droplets in the air. When the
steam changes into tiny water droplets, what is this called?









Evaporation takes place when heat is added to the liquid. It means
the water changes from the liquid to the gas state.





















We hang wet clothes out to dry in the sun. They dry as the
water evaporates. 6



The steam that comes out of the kettle is extremely hot and you
cannot see it. The steam quickly cools and forms tiny droplets in
the air. These tiny droplets are visible and form the "cloud" that
you see. When these tiny droplets hit the mirror they cool more
and form the bigger droplets which you see forming on the mirror.
We say the steam condensed to form water. The change of state is
from the gas state to the liquid state. Condensation takes place
when heat is removed.
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When you leave a glass ﬁlled with cold water on the table, small
droplets form on the outside. This is because there is water vapour
in the air which cools down when it is near the cold glass. The
water vapour in the air around the glass condenses as it changes
from a gas to a liquid and forms the tiny droplets you can see.













VISIT
Making ice cream in
large quantities to sell
in shops (video).

Water droplets on the outside of a cold glass.





We now know that substances
react to temperature changes
around them. But where do we
use what we learned in everyday
life?  Let us look at how milk
reacts to low temperature.
7
Ice cream is frozen milk and
cream.



ACTIVITY: Let's make ice cream!

MATERIALS (what you will need):


· an electric blender
· 2 litre container with lid
· 3 ripe bananas
· 2 cups fresh cream
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· 2 cups of milk
· 1 teaspoon of vanilla essence


VISIT

·

1
2

cup of sugar

Make your own ice

cream in a blender
(video).

INSTRUCTIONS:

goo.gl/MzQAh
1. Watch the videos on how ice cream is made. If you do not
have access to watch the videos, do not worry! We are going
to make it ourselves now.
2. To make the ice cream, cut up the 3 bananas into pieces.
3. Put the bananas into the electric beater.
4. Pour the fresh cream and the milk into the blender.
5. Add the vanilla essence
6. Add the sugar.
7. You can add any other ﬂavours you may want into the ice
cream, such as chocolate pieces or strawberries.
8. Plug the blender in and turn it on. Don't forget to put the lid
on!
9. Blend for about 1 minute.
10. Pour the mixture into a 2 litre container.
11. Place the lid on the container.
12. Place the container in the freezer for the night.
13. Enjoy your ice cream the next day!


QUESTIONS:

1. The ingredients were in di erent states (solid or liquid) before
and after making the ice cream. Use the table below to record
which state each ingredient was in before and after making
the ice cream.
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Ingredients
Before
After
Bananas
































2. What do we call the process for when a liquid changes to a
solid?






3. Which ingredients changed state during the process?











ACTIVITY: Melting and solidifying substances

MATERIALS (What each group will need):


· butter, fat or margarine
· chocolate or wax
· ice blocks or ice cream
· 3 containers which will not melt (they can be empty tins)
· 6 wooden pegs
· a candle
· matches
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Fresh cream


Milk


Vanilla essence


Sugar










INSTRUCTIONS (What you have to do in your group):



1. In your groups, plan how you are going to melt and solidify
the substances.

2. Look at the diagram below which shows how you can do this.

3. Be careful not to burn yourself when working with the candle!
In your group, discuss the safety rules that you are going to
apply.

4. Test each di erent substance that you have by placing it in
the tin and holding it over the candle.

5. Then remove the tin from the candle and leave it on the side
to cool.

6. Observe what happens to each substance and write down
your observations in the table below.

































Set up for the investigation.
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OBSERVATIONS:

































QUESTIONS:


1. What happened when the solids were heated by the candle?






2. What happened to the substances when they cooled down
again?






3. Did the ice cream solidify again or did it remain a liquid?
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133Substance
Observation
before
heating
What
happened
after heating
What
happened
after cooling
Butter/margarine



Chocolate/wax



Ice blocks/ice
cream












8
We have seen that solids that
have melted can be solidiﬁed
again. So the process can be
reversed or turned around again
by adding or removing heat.










VISIT


Let's revise what we have learned
from the story of Mashadu and
the activities. We have learned
some new big words which may
be quite confusing!








Chocolate melting on a hot
surface.

The science of

Here is a summary of the di erent state changes:

chocolate.
goo.gl/BMB6g

















Temperature

In the previous activity, you saw that you were able to melt and
solidify di erent substances. But, some of these substances may
have taken longer to melt than others. The ice cream probably
melted very quickly, but the chocolate took longer.



We have discovered that some
substances melt very easy, while
others need to be heated a
while.   Each substance starts
melting at a certain temperature.
This is called its melting point
of a substance.   Temperature
is measured in degrees celsius
(oC) with an instrument called a
thermometer.
















A thermometer to measure
the temperature of the air.
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Change of state
Heating or
cooling?
We call the
process
Solid to a liquid
Heating
Melting
Liquid to a gas
Heating
Evaporating
Gas to a liquid
Cooling
Condensing
Liquid to a solid
Cooling
Freezing or
solidifying











ACTIVITY: Drawing a bar graph

INSTRUCTIONS:


1. The table below shows the melting temperature of di erent
substances.

2. You must draw a graph to show this information using the
space below. Your teacher will help you and guide you
through the steps
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Substance
Melting point in degrees
o
celsius ( C)
ice
0
chocolate
32
wax
62








QUESTIONS:


1. Look at your graph and decide which substance melts at the
lowest temperature.






2. Which substance melts at the highest temperature?







VISIT
PhET simulations.







3. What is the name of the process when solid wax turns into a
liquid?

goo.gl/r3xkV ,
goo.gl/4vZcV




4. What do you need to do to change liquid gas into a solid
again?






5. What process is the reverse of melting?












NEW WORDS










1.3










The water cycle


· cycle
· water vapour
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People say the Earth is the blue planet, because much of its
surface is covered in water and the land forms a small part.

Did you know that the amount of water on Earth now is about the
same as when the dinosaurs lived on our planet. How is that
possible?

The answer is that invisible water vapour in the air cools and
condenses to form drops of water. The reverse process takes place
when water evaporates. When the water evaporates, it can not be
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seen anymore as it has become a gas called water vapour. This
process of water always changing from a liquid to a gas and back
again is an ongoing process. It is called the water cycle and this is
why the amount of water on Earth stays the same.




















The Earth as seen from space.

In a cycle, a set of events (things that happen) keep on repeating
in the same order.

What is the water cycle?

The water cycle refers to how water changes from one state to
another in a cycle. It takes place in our whole world.



VISIT

The water cycle
(video).
goo.gl/LY6rG
























The water cycle.
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Let's look at the stages in the water cycle:
· The Sun's heat causes water to evaporate from the seas,
streams, rivers and lakes.
· The water vapour rises into the air.
· Higher up where the air is cooler, water vapour condenses
into millions of water droplets which form cloud.
· When the water droplets in the clouds get bigger, some of the
water falls as rain. The science word for this process is
precipitation.



DID YOU KNOW?
Clouds are not

· In other clouds which become really cold, the water vapour
freezes and forms snow. The snow falls down to the ground
and melts.

actually soft and
ﬂu y! Clouds are
made of water vapour
which has condensed.

· Some runo water that falls to the ground ﬂows down the
rivers to the seas.
· And this water will evaporate again forming part of the water
cycle.


Look at the image again which shows the water cycle. Use the
picture to explain the water cycle to your partner and see if you
understand all the processes.

Let's make a model to help explain the water cycle. Models are
very important in science as they help to show an important
process or concept in real life. A model is something we build to
represent or explain what happens in real life.



ACTIVITY: Making a model of a water cycle

MATERIALS (What you will need):


· a big plastic bottle (for example a 2 litre coke bottle)
· water
· a brick
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INSTRUCTIONS (What you have to do):


1. Put about a cup of water in a big plastic bottle and put the lid
back on.
2. Rest the upper part of the bottle on a brick as shown in the
diagram.
3. Leave the bottle in the sun for about 20 minutes.
4. Observe what happens and write down your observations.
























Set up for the model of the water cycle

QUESTIONS:


1. Which part of the model is like the sea?






2. Which part is like rain falling?






3. Which part is like the river ﬂowing back to the sea?
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4. What do we call the process where water turns into a water
vapour (a gas)?






5. Can you see how the water in the bottle is going through a
cycle? Write down the cycle below.











Now that we have seen a model of the water cycle, let's try
drawing it.


ACTIVITY: Drawing the water cycle

INSTRUCTIONS:


1. Complete the water cycle by ﬁlling in the missing words in the
spaces given.
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2. Use the water cycle to explain in your own words how rain is
formed. Write your answer below.


























KEY CONCEPTS


· Matter is everything around us
· Materials are matter used to make something
· Solids are matter that has a ﬁxed shape
· Liquids are matter that runs or ﬂows, can be poured, takes
the shape of the container
· Gases are mostly invisible, takes the shape of the container
and spreads out / ﬂows in space
· A change of state is brought about by heating and cooling
matter
· Adding heat to matter causes solids to change to liquids
and liquids to change to gases
· Removing heat from matter causes gases to change to
liquids and liquids to change to solids
· Water evaporates, condenses, freezes and melts in the
water cycle
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REVISION:


1. List the three states of matter.






2. Describe what happens to solid ice when it is heated.






3. Below are the deﬁnitions of each of the three states of matter.
They are placed in the wrong order. Match the right letter to
the number and draw a line from one to the next.
















4. What will happen to the water in a saucer if we leave it in the
sun for four hour on a very hot days?






5. Explain why water droplets form on the outside of a cold cool
drink can?
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1. Has a deﬁnite shape and
takes up a deﬁnite space on
the surface
A. Liquid
2. Has no deﬁnite shape and
spreads in the space
B. Solid
3. Has no deﬁnite shape and
takes the shape of a
container
C. Gas













6. A block oﬁce, a brick, and a marshmallow are left in the sun
next to each other on a hot day. Discuss what changes you
would observe in the objects after three hours.











7. What is the reverse o reezing?






8. Do you think ice or chocolate will melt quicker if they are both
left outside in the sun on a hot day?
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NEW WORDS



Solid materials






KEY QUESTIONS


· What kinds of materials are solid objects made from?
· What is the di erence between raw and manufactured
materials?
· Where do raw materials come from?
· Is sand really made from glass?



In the previous chapter, we looked at materials all around us and
how they can be either a solid, a liquid or a gas. Now we are going
to look more closely at solid materials.


· material

2.1 Solid materials all around us
Almost everything around us is made of materials. The shoes you
wear, the pen you write with, the glass you drink out of, cellphones,
a soccer ball, all your toys, the chair you sit on are all made of
materials.



ACTIVITY: Investigating materials that objects are
made from
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INSTRUCTIONS:


1. Study the object and answer the questions that follow.


QUESTIONS:

1. What is this object called and what is it used for?






2. What material is the object made of?






3. Do you think this is a good material for this object? Give a
reason for your answer.














4. Can you suggest another type of material that can be used to
make this object? Do you think this material will work better?
Give a reason for your answer.














5. The object has a zip. What is the function of the zip?
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6. What material is the zip made from? Do you think this is a
good choice of material? Give a reason for your answer.















In the previous activity, you should have learnt that:
NEW WORDS


· raw
· natural
· manufactured
· man-made
· ceramics
· suitability
· plastic

· We use materials to make useful objects.
· We choose materials for a speciﬁc purpose when we make
the object.


In the next section we are going to see how some materials are
used to make new objects. We are also going to look at why some
materials are better to use for making certain objects.

· plantation
· wood ﬁbre


2.2


Raw and manufactured materials

· pulp
· recycle
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Every day we use di erent products made from di erent materials.
The chair you are sitting on is made of a material called wood or
plastic. Wood is from a tree. Wood comes from a natural resource.
It can be used as a raw material by humans to make furniture.

What does raw and manufactured mean?
Where have you heard the word "raw" before? Perhaps it was when
someone was talking about your food and they said the meat or
vegetables were still raw as they had not been cooked yet. When
we talk about raw food, it means the food has not been processed
by cooking. When we process something we do something to it to
turn it into something else with di erent properties.

We can also talk about raw materials. This is when the material is
in its natural state. It has not been processed yet. We ﬁnd raw
materials in the environment around us, such as the trees in a
forest, or coal and oil underground. But, when this raw material has
been processed, meaning humans have changed it, then we call it
a manufactured material.
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Examples of a raw materials are wood and plant ﬁbre. Once wood
and ﬁbre have been processed, humans make it into paper. Paper
is a manufactured material.













1

Wood is a raw material.

Paper is a manufactured material
made from wood and plant ﬁbre.




QUESTIONS
Sheep are farmed for their wool. Wool is a raw material, but
it is processed to make a manufactured material. What things
are made from wool?












Raw materials in our environment are used to make other materials
which are very useful. Let's look at some.

Examples of raw materials used to make other
materials

· Animal skin is a raw material and is processed into leather to
make shoes, handbags and belts.
· Animal wool is used to make clothes, such as jerseys and
scarves
· Sand is a natural, raw material. Sand is heated to extremely
high temperatures and melted to make glass.
· Clay is moulded and burned to make ceramics, such as
teacups, teapots and vases.
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· Coal and oil are used to make plastics, paints and fabrics.
· Wood and plant ﬁbres are used to make paper.


Look at the pictures in the following activity which show the raw
material and the manufactured material that is made from each.
Raw and manufactured materials have di erent properties.



ACTIVITY: Describing the properties of raw and
manufactured materials

INSTRUCTIONS:


1. Below are some of pictures of the raw material and the
manufactured product that is made from the raw material.
2. Study these pictures and compare the properties of the raw
material and then the manufactured material after it has been
processed.
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Animal skin (hide) is used to
make leather.
Boots made from leather.
Describe the properties of
the cow hide:
Describe the properties of
the leather:
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149Wool from sheep is used to
make to make clothes.
Wool is spun to make
strings and dyed to make it
colourful and will be made
into clothes by knitting.
Describe the properties of
the sheep wool:
Describe the properties of
the processed wool:


Clay being moulded into a
2
pot.
A pot made from clay which
has been painted
Describe the properties of
the clay:
Describe the properties of
the ceramic pot:










































We know that materials are used to make di erent objects. You
have now learned that some materials are called raw or natural
materials and some are called manufactured or man-made
materials. We can group matter according to how it is used. This
grouping of matter is called classifying.



ACTIVITY: Classifying materials into raw or
manufactured

INSTRUCTIONS:


1. Look at the pictures in the table below. How can we tell
whether something is a raw or manufactured material?
2. Classify the objects into one of the groups, raw or
manufactured material, by placing a tick in the right column.
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3
Sand is used to make glass.
Glass is made from 70%
sand which has been heated
to very high temperatures.
Describe the properties of
the sand:
Describe the properties of
the glass:



















































































Chapter 2. Solid materials

















































































151Object
Raw material
Manufactured
material
Watermelon
4


Glass


Feathers


Coins


Diamond
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Matter and MaterialsObject
Raw material
Manufactured
material
Pot made of clay
5


Plastic bag


Wood
6


Sand









The paper story
Can you imagine a world without paper? There would be no
books, newspapers, magazines or even a sheet of music when you
want to play piano. No paper means no more paper food labels or
paper packaging. Not even toilet paper or kitchen wipes.
















Books are made from paper.
















Toilet paper is made from paper.
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DID YOU KNOW?

Paper is a very important material in our lives today. Let's ﬁnd out
how paper is made.

Paper is made from the wood and plant ﬁbre from trees growing in
plantations all over the world.

In 2011 Sappi, one of
South Africa's leading
papermaking
companies planted 37
million trees in
Southern Africa!















A tree being planted.
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A plantation of trees for making
paper. 9




QUESTIONS


1. What raw material is used to make paper?
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A ﬁeld trip with the Thunderbolt Kids!
The Thunderbolt Kids had just been learning about paper in their
class. Tom wanted to know more about how plant ﬁbres from trees
are actually made into paper. So, the Thunderbolt Kids decided to
visit a paper mill to learn more about the life cycle of making paper.

They were each given a diagram to help explain the papermaking
process. You have also been given a copy of the diagram. The
processes that take place at each stage were explained to the
Thunderbolt Kids at the mill and Tom wrote down his notes. You
will see his notes below for each stage - make sure you read these
too!
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Tom's Notes:


1. Plantation
· Trees   are   planted   in
well-managed forests. These
are called plantations.
· The trees are allowed to grow
for several years before being
cut down.
· The main types of trees
used to make paper are the
Eucalyptus (gum trees) and
Pine trees.

2. Harvest
· Once the trees reach a certain height they are cut down.
This is called harvest.
· The logs are cut into smaller pieces so that they can be
transported
3. Transport
· The logs are all loaded onto big trucks and transported to
the mills
4. Pulp mill
· The logs are ﬁrst debarked, meaning all the bark is taken
o , and then chopped up into smaller pieces, called chips
· The chips are mixed with water and other chemicals to
make a soft pulp
· Pulp consists of wood ﬁbres and water

5. Paper mill
· The pulp then ﬂows to the paper mill
· At this mill the pulp is washed, bleached and cleaned
before the paper is made.
· The pulp is pressed and dried and then rolled or cut into
sheets of paper.
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6. Printers
· The paper is transported to other buyers and printers in
big rolls
· These printers make the paper into other products such
as books, magazines and newspapers
7. People
· The ﬁnished products are transported to shops where
people buy the products
· When people are ﬁnished using the paper products, such
as reading a newspaper, they throw it away in the dustbin
or recycle it.
8. Paper sorting
· All the rubbish paper is collected after it has been thrown
away and it is sorted
· Some paper can be recycled, but some cannot, so the
paper is sorted into two di erent groups
9. Recycling
· Used paper can be collected and used again. This is
called recycling.
· The paper that can be recycled is converted into other
products
· Or it is made into recycled ﬁbre which can then be used
at the paper mill again

VISIT
How to make your
own paper (video).
goo.gl/4xDiO



























156

10. Landﬁll
· Paper which cannot be recycled is taken to the landﬁll
sites where it is dumped
· Landﬁll sites have a negative impact on the environment,
so it is best to try hard to reduce the amount of waste
which ends up at landﬁll sites by recycling


After the ﬁeld trip, Sophie was really interested in how she could
set up recycling at their school to help reduce their impact on the
environment. Farrah showed her arty side when she made some
earrings and a cover for her notebook from recycled paper. Jojo
was just happy that he had his favourite sports magazine to read,
which is made from paper. And Tom was really happy that he got
to learn more about the papermaking process.
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ACTIVITY: The Papermaking Process

INSTRUCTIONS:


1. Read through the diagram again that the Thunderbolt Kids
were given at the paper mill and the notes that Tom wrote
down.
2. Answer the questions below.


QUESTIONS:


1. What are some of the ﬁnal products that paper can be made
into?








2. What species of trees are mostly used to make paper?






3. What is pulp made of?






4. What does "debarked" mean?








5. What is a landﬁll site?
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6. Arrange the processes in the process of papermaking in the
correct way.
A. Chips go into the pulp mill.
B. Wood logs are transported by trucks
C. Pulp ﬂows to the paper mill.
D. Paper is transported to buyers who make other paper
products.
E. The pressed and dried pulp is rolled or cut into sheets as
paper.
F. Wood is harvested from trees growing in a plantation.
G. Pulp is washed, bleached and cleaned and dried.






7. Talk to a partner about the section of the papermaking
process that interested you most. Explain why you ﬁnd it
interesting.












8. Do you think many people work in the papermaking industry?
Explain your answer.












9. Do you think the papermaking process is a long or a short
process. Give a reason for your answer.
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10. Name 2 of the major papermaking companies in South Africa
that you know of.










We mentioned recycling as a part of the papermaking process.
Recycling is a very important process as it allows us to reduce our
waste and use things over again. Not only paper can be recycled.
You can also recycle glass, tin and plastic.












DID YOU KNOW?
It takes 40% less

energy to make paper
using recycled paper
than to use new wood
ﬁbres.


























Bins for recycling. Watch out for these types of bins in
your area! 10




QUESTIONS


1. Is there a paper recycling project in your school or
environment?










Chapter 2. Solid materials










159











2. Why do you think we need to recycle paper?















2.3















Properties of materials


NEW WORDS

· Hardness
· Toughness
· Strength in
tension
· Flexible

Raw and manufactured materials have speciﬁc properties. We
already looked at some of the properties of raw and manufactured
materials by describing them. The properties of a material help
determine how it is used. For example, plastic is waterproof so
some rain jackets are made of plastic to keep the rain o and keep
you dry. A rain jacket made from wool or ﬁbre would not be
waterproof and you would be soaked! This is because the wool is
an absorbent material (it absorbs water).

· Sti
DID YOU KNOW?
· Waterproof
The idea of recycling
isn't something new,
· Scientiﬁc
method
been recycling
· Deform
thousandsIndentyears.

Hard or soft?
A material is described as hard when you cannot scratch it, you
cannot cut it and you cannot dent it. Hardness measures how
di cult or easy it is to change the shape of the material, either by
denting, cutting or scratching it. A diamond is an example of a
hard material as diamond cannot be scratched by other objects. In
fact, diamond is so hard it is used on drill bits to drill through rocks
and many other materials.

· Scrape



















A diamond is a very hard material.



















11




The opposite of hard is soft! Think of the wet, raw clay from the
previous chapter. This clay is soft and can therefore be moulded
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· absorbent
humans have actually
materials for
·   of






into a new shape.



ACTIVITY: Exploring the hardness of materials

MATERIALS:


· a sharp steel nail
· a wax candle
· a metal coin
· a plastic spoon or wooden pencil


INSTRUCTIONS:


1. First make a prediction about whether you think you can
scratch or dent the object. Fill your predictions in the table.
2. Scrape the point of the steel nail across the surface of the
wax, the metal and the plastic.

























3. Fill in your observations in the table below.
4. Try to indent (make a hollow in) each of the objects by
pushing the point of the steel nail into each of the objects.
5. Fill in your observations in the table on the next page.
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QUESTIONS:


1. Which of the three materials is the hardest?






2. Which of the three materials is the softest?









Tough or fragile?
A material is tough if it is hard to break. Kevlar is used to make
bullet proof vests. This material will not let bullets go through.
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Matter and MaterialsMaterial
Prediction -
can you
scratch or
dent the
material?
Scraping
observations
Denting
observations
Wax candle



Metal coin



Plastic rod
































Kevlar is an example of a tough material.


If you hit a metal coin with a hammer, there will be no or little
damage. If you hit a piece of chalk with a hammer it will break into
pieces. The metal coin is tough compared to the chalk. The chalk is
very fragile.

Toughness measures how much energy is needed to break a
material. We will test some everyday materials to decide which
material is the toughest.



INVESTIGATION: How tough are some materials?

AIM: To investigate how tough di erent materials are.

APPARATUS (Each group will need)


· 1 container with a wide round opening (eg. large jam tin,
yoghurt container)
· 1 square sheet (20 cm by 20 cm) of each of the following
materials:
– newspaper
– photocopy paper
– tin foil
– wax paper
– plastic wrap
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· 2 thick elastic bands to ﬁt around the container


· a meter stick or tape measure


· a metal teaspoon




METHOD (Each group will have to):




1. Choose a material to test


2. Place the material over the top of the container and hold the
material in place using the elastic band. Make sure that the
material is ﬂat and secure.


3. Hold the covered container next to the meter stick.


4. Hold the teaspoon by the handle 10 cm above the top of the
container.


5. Drop the teaspoon straight down onto the material


6. Record your observations in the table below
(Did the material dent, tear?)


7. If the material did not break
repeat the experiment by
dropping the teaspoon from
20 cm above the material.
Record your observations.
8. Keep increasing the height
from which you drop the
teaspoon by 10 cm until the
material breaks.
9. Remove the broken material
and replace with a di erent
material.
10. Repeat the experiment.
Set up
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RESULTS AND OBSERVATIONS:

Record your measurements and observation in the table:











































CONCLUSION (What you learnt):

The energy of the teaspoon when it hits the material depends on
the height from which you dropped the teaspoon. The greater the
height the greater the energy. The toughest material only broke
with the teaspoon with the greatest energy.

1. Which material broke ﬁrst and which material broke last?




2. Which material needed the least amount of energy to break?
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165Material
Final drop height
(cm)
Observations
newspaper


photocopy paper


tinfoil


wax paper


plastic wrap













3. Which material took in (absorbed) the most energy before
breaking?






4. Which material was the toughest?











Sti











or ﬂexible?

Sti ness and ﬂexibility are ways of describing how an object
behaves when a force is applied to it. A sti material will not bend
when you apply a force (push on it). But a ﬂexible material will
bend. When builders choose materials for building structures,
sometimes they need ﬂexible materials and other times they need
sti materials.




QUESTIONS
Fill in the table with your ideas of sti or ﬂexible materials and
where they could be used. Look around your classroom or
home and ﬁnd 3 more materials which you must add in the
empty lines and also classify.
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Material
Sti or ﬂexible
Where would
material be
useful?
rubber


glass

















































Case study: The ﬂexibility of rulers

The Thunderbolt kids use rulers a lot in class. Their teacher likes
them to use rulers to draw straight lines so that their work is neat.
Tom needed a ruler as his was broken. Tom noticed that his was
broken and so was Farrah's, but Sophie's and Jojo's rulers were not
broken. Tom also observed that each of them had rulers made of
di erent materials, either wood, plastic or metal. Tom thought that
maybe the type of material that the ruler was made of might
inﬂuence whether it would break or not. Tom asked his teacher if
the material of the ruler made a di erence to whether the ruler
would break or not. Their teacher suggested that the whole class
do an experiment to test the ﬂexibility of the di erent rulers by
doing a science investigation. Science investigations are used to
answer questions!
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plastic material



















QUESTIONS


1. What did Tom observe?





2. What was the question he wanted to answer?






3. Why did the class do the experiment? This is the aim of
the experiment.






4. What do you think the answer is to the question in
number 2?


















Let us now try answer the
question by doing a science
investigation.
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INVESTIGATION: Which material is the most ﬂexible for
a ruler?

APPARATUS (What you will need):


· 30 cm plastic ruler
· 30 cm wooden ruler
· 30 cm metal ruler
· 500 g mass
· string
· clamp


METHOD (What you have to do):


1. Set up the apparatus as shown. The ruler must be clamped on
to the end of a table.
2. Measure how far the mass pulls the end of the ruler down and
record the distance in the given table.
3. Clamp the next ruler in exactly the same position and
measure how far the mass pulls the end of the ruler down.
4. Repeat with the last ruler.
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RESULTS (recording what you observed and found out):























1. Which type of ruler allowed the mass to move the furthest?






2. Which type of ruler allowed the mass to move the least
distance?





3. If the mass is able to move down, then it means the ruler has
to bend. We have said that the measure of how much
something can bend is its ﬂexibility. Which ruler do you think
is the most ﬂexible and why?











CONCLUSION (what you learned from the results):

What did you learn from this investigation? Provide an answer to
your original question.
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Matter and MaterialsType of Ruler
Distance moved down by
the end (cm)
a.

b.

c.










From your own conclusion, explain to Tom how you decided which
ruler is most ﬂexible.


















The class was so excited after doing the experiment to advise Tom
which ruler to buy, that they suggested doing another experiment
to test how the most ﬂexible ruler behaves when di erent masses
are hanged on to one end oﬁt.



INVESTIGATION: Investigating the ﬂexibility of a ruler

APPARATUS (What you will need):


· 30 cm ﬂexible ruler
· clamp
· string
· any ruler
· six (6) 100 g mass pieces
· graph paper


METHOD (What we have to do):


· Use the most ﬂexible ruler and set up the apparatus as in the
previous experiment.
· Hang a 100 g mass piece on the end of the ruler. Use any
other ruler to measure how far the end drops down. Record
the distance dropped from the start in the table.
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· Add another 100 g mass piece and the procedures and record
the total distance the end drops down.

· Repeat step 3 until 600 g are hanging from the end of the
ruler.


RESULTS (what you observed):







































Use the results from your table to plot points on graph paper. We
decided to change the mass hanging to the end of the ruler. With
each mass the distance dropped changed. When plotting a graph
the quantity we chose to change, in this experiment the mass, is
plotted on the x-axis.


· Draw the x-axis, label it and choose the scale.

· Draw the y-axis, label it and choose the scale.

· Give your graph a heading.

· Draw a line graph using your plotted points to guide you.
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Matter and MaterialsMass (g)
Distance dropped from
start (cm)
100

200

300

400

500

600


















































CONCLUSION (what you learned):


1. Which mass piece made the ruler bend the most?






2. Which mass piece made the ruler bend the least?






3. What can you conclude about the distance the ruler moves
(bends) and the mass that is hung from the end?
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Extension: Strength in tension
Some situations require that
materials be strong in compression
(be able to withstand pushing
forces) and other situations where
materials need to be strong in
tension (be able to withstand
pulling forces).

The vertical (upright) steel poles of
the water tower that are supporting
a great weight have to be strong in
compression in order to hold up the
weight of the water tank.




12
An example of being
strong in compression

The rope supporting the bungee jumper needs to be strong in
tension to ensure that the rope does not break and that the jumper
survives his experience.






















13
An example of being strong in tension



ACTIVITY: Identifying materials that are strong in
tension

INSTRUCTIONS:


1. In each of the following scenes, identify the material that is
strong in tension (pulling forces).
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175Scene
Material that is strong in
tension
1. A person carrying a
plastic shopping bag full of
groceries
14

2. A gymnast on a beam

3. A child on a swing
15










































When deciding which material to use, it is important to consider
the type of material, the size of the material, the shape of the
material and the forces the material will experience.

2.4 Di erent materials for the same object
The use of the object determines the type of material it should be
made of. Imagine a bicycle with wooden wheels. Do you think the
wheels will turn and work as well as steel and rubber? Materials are
chosen and used for the properties they have.



ACTIVITY: Identifying di erent materials

INSTRUCTIONS:


1. Look at the pictures of di erent chairs below . Even chairs
can be made from many di erent materials (plastic, wood,
metal, canvas, etc) or a mixture of more than one material.
2. Identify the types of materials that each chair is made from.
3. Write down where that material comes from.
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4. The cable car on its way
to the top of Table Mountain

5. A parachutist falling
under a parachute











































































Similar objects such as balls used in sport, can be made from very
di erent materials, depending on what the object is used for. Let's
have a look in the next activity.
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Main materials
used
Where the
material comes
from
16


17


18


19


20













ACTIVITY: Linking di erent materials with the purpose
of the object

INSTRUCTIONS:


1. Work with a partner to complete the activity below
2. Study the pictures of the balls and then answer the questions.
3. If you have some of these balls, study each one by rubbing it,
pressing it and feeling the texture.




















QUESTIONS:

1. What sports are these ball used for?









2. Each ball is made from a di erent material. What are these
materials?
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Ball A
Ball B











3. Observe and then describe the properties of the material
which is used in each ball.














4. Why do you think the material was chosen for each ball?




















KEY CONCEPTS


· Raw materials are those which have not been processed
and they come directly from natural products.
· Manufactured materials have been made from raw
materials
· Raw and manufactured materials have speciﬁc properties
· If a material is hard, it is strong and tough to scratch or
break
· If a material is sti , it is ﬁrm and does not bend easily. Sti
is the opposite to ﬂexible.
· Other properties to describe materials are: strong, weak,
light, heavy, waterproof and absorbent
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REVISION:






1. Match the columns below with the raw material and the
manufactured material that it is made into:
























2. What is the term used for a material which is not ﬂexible?








3. What is the term used for a material which is not waterproof?










4. Choose three materials that you would use to build a chicken
run. State at least two properties of each material and how
those properties would help in making your chicken run to be
safe from animals and weather elements. Use the space
to draw a table for your answers.
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Raw material
Manufactured material
1. Sand
A. Ceramics
2. Clay
B. Leather
3. Coal and oil
C. Glass
4. Animal wool
D. Paper
5. Wood and plant ﬁbre
E. Plastic
6. Animal hide
F. Fabric
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NEW WORDS

· Folding
· Tubing
· Structures
· Strut



Strengthening materials







KEY QUESTIONS


· Which shape of pillar is the strongest?
· Which ways are used to strengthen materials used in
buildings?
· What is the purpose o olding, tubing etc. in the building
structures?
· How can triangles strengthen structures?
· Where in everyday life do we ﬁnd examples of folding,
tubing and braces?
· What is a strut and where is it used?





3.1 Ways to strengthen materials

There are di erent ways to strengthen materials to make a
stronger structure. We can do this by changing the shape of the
material. You may think that the shape may not make that much of
a di erence, but let's have a look.

Which shape is stronger?



ACTIVITY: Explore di erent ways to strengthen paper

MATERIALS:


· Up to 5 sheets of A4 paper for each group
· Pieces of sticky tape
· A number of identical or similar size books for each group


INSTRUCTIONS:
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1. In groups of 4, investigate di erent ways of using your paper
sheets to balance a book.
2. Look at the pictures below for some ideas

3. Use a piece of sticky tape if you need it
4. How many di erent ways can you ﬁnd of balancing a book
more than 10 cm above the desk or ﬂoor, using only 1 sheet of
A4 paper? You can try this on your own or in a small group.
5. Once you think that you have found all the ways you can do it,
choose a member of your group to report back to the rest of
the class on the ways that you have found.
6. With your teacher's help, show each di erent method
side-by-side on a table or on the ﬂoor at the front of the class.

















QUESTIONS:


1. Could you balance a book on just a single ﬂat piece of paper?







2. Which shape of piece of paper is the strongest? Why do you
think so?
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VISIT
Di erent shapes for
structures.
goo.gl/Q9XLd
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What did we learn from doing this activity? Materials can be made
stronger by changing their shape. An example is rolling the paper
into pillars. Pillars can be circular, triangular or square. Which one
do you think is the strongest?

Tom has a pile of books next to his bed at home. He wants to make
a stand for these books so that his room looks a bit neater. He
thought about making a stand using materials he can easily get
hold of, such as paper. His idea is to make 4 pillars and then place
a cardboard sheet on top on which to place his books. But, Tom
does not know which type of pillar would be the strongest -
triangular, circular, or square.

Let's help Tom and do an investigation to ﬁnd out which shape of
pillar is the strongest for him to make a book stand.



INVESTIGATION: Which pillar is the strongest?

AIM (what you want to ﬁnd out):

Write down what you think the aim is for the experiment.









APPARATUS:


· 4 sheets of A4 paper
· scissors
· sticky tape
· a piece of cardboard to form a platform as the lid of a box
· a number of the same type and size of books


METHOD:


1. Each group will make and test a di erent pillar, either circular,
triangular or square. Look at the image below to see how to
make the di erent shaped pillars
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Triangular, round and square paper pillars.


2. In your group, make 4 of the same pillars out of the 4 sheets
of paper (one sheet per pillar)
3. You can use sticky tape if needed. Check the amount with
other groups so that you all use the same amount, otherwise
it would not be a fair test
4. Put a platform of cardboard on the folded pillars as in the
picture below.






















A platform for the books using 4 circular paper pillars


5. Now go round to each group as a class and test the structures.
6. Add books (one-by-one) onto the platform. Use the same
books for each group and place the books on in the same
order each time.
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7. Record the number of books that each structure can hold
before collapsing on the table below.




RESULTS:





















Now draw a bar graph of your results. A bar graph is used to
represent your results in a di erent way. Your teacher will guide
you through the process.
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Matter and MaterialsGroups
Number of books
Circular pillars

Triangular pillars

Square pillars










CONCLUSION:

What is your conclusion from this experiment? Which shape of
pillar is the strongest?









QUESTIONS:


1. Which shape pillar would you tell Tom to use for his book
stand?






2. How did all the groups make sure that the experiment is a fair
test? In other words what did you, the learners in your class,
make sure was the same in all the groups?
















Tubing and Folding

Materials are strengthened by shaping them into a tube (tubing).

Tubing is often used to make frames and for supporting weight.
The tube can be in a number of shapes, as we saw in the
investigation. It can be circular, square, triangular or even in a
U-shape.
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Square and round tubing.



When exploring di erent ways to strengthen paper you discovered
folding the paper also helped to strengthen it. Corrugated
cardboard and bubble wrap plastic are examples of strengthened
folded materials .

Corrugated iron is another example of how folding makes a
material stronger. Look at the picture below of a sheet of
corrugated iron and a ﬂat sheet. Corrugated iron is much stronger
which is why it is used for the roofs of some houses.





















Corrugated iron and a ﬂat sheet of iron.
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ACTIVITY: What is my school made of?

The Thunderbolt Kids need to investigate the uses of di erent
materials in di erent schools. They have asked your help with your
school.

INSTRUCTIONS:


1. In groups of 4 you need to investigate the di erent materials
used in the buildings and structures in and around your
school.
2. Look particularly for materials which have been tubed or
folded, and for the use of struts and braces.
3. Record your observations in the table below.
4. An example has been provided:
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Structure
Material
Ways to
strengthen
(Folding, Tubing,
Triangulation)
Roof
Corrugated iron
Folding





















KEY CONCEPTS


· The strength of structures can be increased by changing
their shape, using methods such as tubing and folding
· Shapes of structures can be circular, triangular or square.
· Braces across corner joints in structures increase their
rigidity and strength
· Struts are used to strengthen or support structures
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REVISION:




1. Name some ways to strengthen paper to make a stronger
structure.















2. Choose which piece of metal below would be better to use for
a roof, and explain why.

































3. Which piece of steel shown in the picture would you use as
the stand for a basketball hoop? The ﬂat piece of steel or the
circular tube? Why?
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4. The upright poles of the carport shown in the picture are
made of square tubing. Give two good reasons why they are
not just made of solid steel the same size?
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Now that we have investigated
ways to strengthen materials,
let’s move on to see how to
make a strong structure!
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NEW WORDS

· strut
· stable
· member



Strong frame structures







KEY QUESTIONS


· What are structures and what are their purposes?
· What is a strut? Where are struts used?
· How are struts used in building traditional homes?
· Which materials are used to construct traditional homes?
· Which materials are used to construct modern homes or
buildings?
· Where do we ﬁnd struts in the human body?




4.1 Struts and frame structures
In the previous chapter we saw how to strengthen a material to
build a strong structure, such as folding and creating tubes. Now
we want to look at how we can strengthen a structure. A structure
is something that is arranged in a speciﬁc way and consists of
di erent parts. A jungle gym is an example of a structure. It has
many di erent parts such as beams, ropes, and bars.

· columns
· roof truss
· skeletons
· pylon
· crane
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A jungle gym is a type of structure.
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A structure is made of di erent parts. The way we put these parts
together can make a structure strong or weak. Let's have a look at
ways to join parts together.



ACTIVITY: Exploring ways to make a strong structure

MATERIALS:


· 7 cardboard strips, all the same length
· 10 - 12 paper fasteners - e.g. split pins
· A hole punch





















This is what split pins look like.




INSTRUCTIONS:


1. You are going to make di erent structures using the pieces of
cardboard
2. Make holes at both ends of each strip.
3. Join the strips into a square and a triangle. Use the paper
fasteners (split pins) to join the strips together at the corners.
4. Now test each of the shapes by pressing two corners together
as in the picture below (don't force them). Watch what
happens. Which shape is easy to "squash"?
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5. Cut a longer strip of cardboard which will reach from one
corner of the square to the opposite corner, punch holes in it
in the correct places, and add it onto the square.
6. Now press two corners together and see what happens.
















Press on the square and triangle shapes as shown here.


QUESTIONS:
1. Which shape lost its shape (collapsed) when you pressed on
the corner?





2. How can we strengthen the shape that collapsed?





3. How many shapes are formed when the shape is
strengthened with the extra piece of card?





4. What is the name of this shape?





5. Which shape do you think is the strongest?
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We saw in the last activity that you
can make a shape stronger be
putting an extra piece in. For
example, the square was much
stronger after you placed an extra
piece of card diagonally from one
corner to the opposite. This extra
diagonal piece is called a strut. The
other pieces are also called struts
and together they all make up a
strong, stable frame.




















A roof in an airport where the structure
is made stronger by using triangle shapes.

The frame is the structure which supports the other parts. The
struts strengthen the frame structure when joined in particular,
stable shapes.

A frame is a rigid support structure that gives shape and forms
support for its parts. The word rigid means sti , not bending or
changing shape. Every building, vehicle, and piece of furniture has
a frame structure.




QUESTIONS
There are ﬁve struts making up this frame. Label all 5.



















Did you know humans also have a frame structure? Can you
guess?! It is our skeleton! Our skeleton consists of bones which
make up the frame to support all our muscles and organs. Look at
the picture below of the rib cage. It is a perfect example of a frame
structure. The frame structure of the rib cage protects all the
organs inside, such as the heart and lungs.
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The rib cage is a frame structure.








A strut is a part of structure that will support or hold another strut
in place. It can be a rod or a bar. A strut is designed to withstand
compression. The picture below shows how wooden struts are
used to prevent the fence from collapsing.



QUESTIONS






















The strut in this fence must be strong and solid to
give the fence stability.


Study the picture of the struts in the fence. What properties
do you think the struts need to have to do its job? For example
can the strut be made of something soft? Can the struts be
ﬂexible?
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A tie is a connector that is designed to withstand tension for
example a nut and bolt.


















Nuts and bolts are ties that connect
two parts together.


















The arrow shows the bolt
connecting the struts together.



A guy is designed to withstand tension. A guy can be a rope, chain
or a single wire. For example, when you put up a tent you use guy
ropes to hold down the tent.
















A chain is an example of a guy
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Twisting many wires together to
make a guy even stronger.



Corners of rectangles are often weak points in structures, where
the structure can bend and collapse like the square in the
investigation you did in the previous unit. Triangles are strong
shapes, which do not collapse easily. By putting another support
(called a brace) across a rectangle's corner to make a triangle, the
corner is made much stronger.
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A diagonal brace on a corner where
two pieces of wood meet























Another way of strengthening a
corner so it can't collapse, called a
gusset.



Examples of frame structures strengthened with struts
We are mostly going to look at the parts o rame structures used
in building something.

When builders need to work high above the ground, they often use
a frame called sca olding. If this didn't have any braces across it
which make triangles, it could easily collapse.


























Construction workers use sca olding.


The next picture shows a roof truss. A roof truss is used to help
carry the weight of the roof of a house. All of the triangles in it
help make it strong.
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A roof truss. You don't need to know all these names!




Bridges also make use of struts to make the frame stronger. The
diagrams below show the use of triangles to make bridges
stronger:



































All of the triangles in these bridges make them strong.
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QUESTIONS
Why do you think bridges need to be so strong?









Some structures are really big and carry a lot of weight. These
structures include cranes and pylons. These structures need to
have a very strong frame and they therefore use struts to make
them stronger. Can you see all the diagonal struts which
strengthen the frames of the pylons?











VISIT

Building a
bridge.
goo.gl/p4scI



A pylon is the structure which
supports electricity lines.

5

6

This is what it would look like if you
stood under a pylon and looked up!




























Tom is trying to build his own pylon, but these are very
complicated structures!
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Cranes need to lift very heavy objects, but they also need to be
able to move around. So they must be as light as possible, but still
very strong. A frame structure with struts is the best way to do this.



















7

A crane.


QUESTIONS
How many cranes are there in the front cover for Matter and
Materials which are helping to build the soccer stadium?










Designing a strong structure
The Thunderbolt Kids went for a walk in the forest around their
school after class. Farrah wanted to ﬁnd some interesting objects
from nature to draw, so she had asked the others to come with her
for a walk. While they were running through the forest, picking
ﬂowers and climbing trees, they came to a river. The river was
quite wide and they could not cross. Sophie suggested they turn
around and go back. But Tom hated having to give up when
something was put in his way. And he felt he could solve this
problem. Jojo was running from one tree to the next to see how
fast he could do it, Sophie was inspecting a small pond where
some tadpoles were swimming around, and Farrah had sat down
with her sketch book to draw a caterpillar crawling along a branch.
Tom sat down next to the river to see if he could solve this problem
of getting to the other side of the river.
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There must be a way
to solve this problem.



















Tom remembered that in class that week, they had been looking at
ways to strengthen materials, making them stronger to hold a
heavier load. He remembered that folding and rolling paper into a
tube made it stronger. He also thought about the struts used in
frame structures to make them stronger, more rigid and stable.

The next day in class Tom asked his teacher if they could design a
model of a bridge to cross the river outside the school. The
teacher thought this was an excellent idea and decided to set it up
as a class competition: To design and make a model of a bridge to
span 1m between two desks and then test whose bridge could hold
the most weight!

Let's also take part in the competition in your class and help Tom
come up with the best design for a bridge to cross the river.

We are going to follow these steps when designing the bridge:


1. Investigate
2. Design
3. Make
4. Evaluate
5. Communicate


This is called the Design Process. Do you remember last term when
you designed a shelter for birds? In that project, we only designed
the shelter, made drawings, and then evaluated the design. Now,
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we are going to take this process further and actually make the
bridge and then evaluate the products that we made!

If you do not want to do this design project of making a bridge,
there are other options which also make use of struts to create a
strong structure, such as designing a model of a tower, pylon or
chair. This activity however, will use a bridge as an example.



ACTIVITY: Designing and making a bridge

INVESTIGATE:

The ﬁrst step is to investigate and do some research around how
to build a bridge. In the chapters leading up to this, we have
already looked at ways to strengthen materials and create strong
structures using struts. Remember this when you are investigating
and designing your bridge!

You also now need to investigate ways of building bridges. You
can use books and the internet. Use the space below to write
down some of your ﬁndings from your research.
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DESIGN:





DID YOU KNOW?


Now you need to use the information you have found out to come
up with a design for your bridge.

A bibliography is the

Your bridge has the following speciﬁcations and constraints:

term given to the list

oﬁnformation
resources that you
used when

· It must span a minimum length of 1m.
· It must be able to support a load (bags of coins and books)

researching.
Remember to write a

· It must be built in class.

bibliography for your

research.















206


Answer these questions to formulate your Design Brief:


1. What do you need to design?
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2. What will the size and shape of your bridge be? Remember
that your bridge must span a gap of 1m between two desks.













3. What materials are you going to use to build your bridge.
Make a list of all the materials you will need.













4. What tools are you going to need to make your bridge?











5. Are there any other speciﬁcations and constraints that you
can think o or your bridge?













Now you need to draw some designs for your bridge. Use scrap
pieces of paper to do your ﬁrst designs. Once you are happy with
your design, use the space below to draw your ﬁnal design. Label
your drawing showing materials you are going to use for the
di erent parts.
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DID YOU KNOW?

When making your

bridge, you may come

up with a better

design! So, leave
some space for a

MAKE:

second drawing at the
bottom.

Now comes the fun part! You have to make your bridge according
to your sketch and using the materials you identiﬁed. Do this in
class.


Once you have all ﬁnished making your bridges, set them up
between 2 desks that are 1m apart. Now, let's have some fun to
test whose bridge can hold the most weight! We will only test one
bridge at a time and use the same objects (bags of coins or books)
to place on each bridge, adding one object at a time. This will
ensure it is a fair test.
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EVALUATE:
Answer the following question on the bridge that you have built
after testing it.
1. Did your bridge work? How many objects did you place on it?










2. Did your bridge fulﬁll all the requirements in the speciﬁcations
given to you?






3. If you ever had to build this bridge again, what would you do
di erently?











COMMUNICATE:

An important part of the Design Process is to communicate what
you found to others so they can learn from what you did.

Write a paragraph below where you tell Tom about the bridge that
you built, what worked and what did not work, so that he can also
learn from what you did.
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4.2
















Indigenous structures


NEW WORDS

· indigenous
· exotic
· traditional
· rural
· hut
· rondawel
· "matjieshuis"













































210

When we say something is "indigenous" we mean that it occurs
naturally in a place. Something that is not indigenous is exotic. We
can say certain plants and animals are indigenous to South Africa,
such as the lion and elephant and the baobab tree.

We can also talk about indigenous people and indigenous
knowledge. This is when we are talking about ideas or knowledge
or beliefs that a community of local people has developed over
time, and that is speciﬁc to the area that they live in.

Now, we are going to talk about indigenous structures. This means
structures for houses which are built in South Africa by the people
that live here.

Types of traditional homes
In South Africa we have a rich tradition of building homes from the
materials available in our environment. Traditional homes have
been built the same way for a long time. Today these homes are
mainly seen in rural areas. The building materials used are
indigenous (grown locally) and the people collect the materials in
their environment. Other cultures, as the Eskimos, also build
traditional homes. Their indigenous material is blocks of ice.

In South Africa, we have the traditional homes of the Zulu (uguqa),
the Xhosa rontabile and ungqu-phantsi and the Nama matjiehuis.
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Types of traditional houses. The Igloo is a traditional house to eskimos



ACTIVITY: Identifying materials used in traditional
homes

INSTRUCTIONS:


1. In the above pictures of indigenous and traditional homes,
each home has been constructed out of speciﬁc materials.
2. Complete the table below for the materials used in each
home. Then state whether it is a strut, beam or column.
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Traditional homes
Materials used
Strut/beam/column
Zulu hut


Xhosa rontabile


Nama matjieshuis


Igloo










3. Identify the shape of each of these traditional homes











































The materials used in each hut has speciﬁc properties to make it
suitable for its use.









4. List the materials for the huts again and then select the
appropriate property of the material in the given boxes (by
ticking).













212













Matter and MaterialsTraditional homes
Shape
Zulu hut

Xhosa rontabile

Nama matjieshuis

Igloo





























































Traditional and modern structures
Today we also have very modern homes. Sometimes the structures
of modern homes are based in what was used to build traditional
homes. Look at the two structures below. The ﬁrst ones uses reeds
and branches which are bent to make the framework for the house.
This is a traditional structure.

In the second picture, you can see the roof trusses for a modern
home. Can you see the similarities between the two? For example,
the shape and how the structures are made stronger with struts.
There are also some di erences. For example, in the traditional
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Materials
Hard
Tough
Sti
Flexible
Strength
Zulu hut






Xhosa
rontabile






Nama
matjieshuis






Igloo














house, the reeds and branches are tied together with rope. But in
the modern house, the roof trusses are strengthened with gussets.























Traditional and modern structures

















A traditional hut
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A modern home.
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ACTIVITY: Comparing modern and traditional
structures and materials


1. Work in pairs. Study the above frameworks and the two
pictures of the houses.
2. Discuss and compare the roofs of the traditional and modern
house. Where are the di erences? Are there similarities?
3. Discuss and compare the similarities and di erences between
traditional and modern structures and materials with your
partner.
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4. Discuss the advantages and disadvantages of the modern
structure.
5. Discuss the advantages and disadvantages of a traditional
structure.
6. Use the space below to draw tables to show some points from
your discussions about:
a. The similarities and di erences in roofs
b. The advantages and disadvantages of the modern
structure
c. The advantages and disadvantages of a traditional
structure
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KEY CONCEPTS


· Frame structures can be made stronger by using struts
· A strut is a solid bar joined into a structure to make it more
stable
· Struts are used in roof trusses, bridges, cranes and pylons
· Skeletons are frame structures made of a system of struts.
The bones are the struts.
· An indigenous structure is a structure used in a traditional
home
· Indigenous materials come from living plants in the
environment
· Traditional homes of the Xhosa, Nama and Zulu make use
of a framework of struts
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REVISION:


1. Give four examples of structures which make use of struts to
strengthen the framework.






2. Why do you think the human rib cage can be considered a
frame structure?








3. Draw a brace or braces onto the wooden frame below to
make it it a much stronger structure.
























4. Give 3 examples of traditional homes in South Africa.


















Chapter 4. Strong frame structures


















217














5. What are some of the indigenous materials that traditional
homes are made out of?


























I enjoyed that!
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