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Kata Pengantar

3XVDW 3HUEXNXDQ %DGDQ 6WDQGDU .XHQEKGXWD D
HPHQWHULDQ 3HQGLGLNDQ .HEXGD\DDQ 5LVHW GDQ 7t
GDQ IXQJVL PHQJHPEDQJNDQ EXNX SHQGLGLNDQ SDGD VD
8VLD 'LQL 3HQGLGLNDQ 'DVDU GDQ 3HQGLGLNDQ OHQHQJE
KXVXV %XNX EHUNDLWDQ HUDW GHQJDQ NXULNXOXP 9%XN:
LQL PHQJDFX SDGD NXULNXOXP \DQJ EHUODNX \DLWX .XUL

6DODK VDWX EHQWXN GXNXQJDQ WHUKDGDS LPSOHPHQ'
di VDWXDQ SHQGLGLNDQ LDODK PHQJHPEDQJNDQ EXNX WHN
EXNX VLVZD GDQ SDQGXDQ JXUX %XNX LQL PHUXSDINDQ VXPE
SHPEHODMDUDQ EDJL VLVZD GDQ PHQMDGL VIDORKEDDW X L
JXUX GDODP PHUDQFDQJ GDQ PHQJHPEDQJNDQ SHPEHODMDU
SRWHQVL GDQ NHEXWXKDQ SHVHUWD GLGLN .6EKDZHNDIQE X |
PHQMDGL IRQGDVL GDODP PHPEHQWXN 3UR40 3HODMDU 3D
EHUWDNZD NHSDGD 7XKDQ \DQJ ODKD (VD GDQ EHUDNKOD!
JOREDO EHUMLZD JRWRQJ UR\RQJ PDQGLUL NULWLV GD«

%XNX WHNV XWDPD VHEDJDL VDODK VDWX VDUDQD PHPEI
EXGD\D OLWHUDVL PDV\DUDNDW ,QGRQHVLD SHUOX PHQG
3HPHULQWDK SHUOX PHQ\LDSNDQ EXNX WHNV XVDmMRDQDQJ P
]JDPDQ XQWXN VHPXD PDWD SHODMDUDQ ZDMLE GDQ PDW
WHUPDVXN 3HQGLGLNDQ .KXVXV BHKXEXQJDQ GHQJDQ KD
PHUHYLVL GDQ PHQHUELWNDQ EXNX EXNX WHNV XWDP
3SHPEHODMDUDQ GDODP .XULNXOXP OHUGHND

.DPL PHQJXFDSNDQ WHULPD NDVLK NHSDGD VHPXD
EHUNRODERUDVL GDODP XSD\D PHQJKDGLUNDQ ERNRO®SWHNV
EXNX LQL GDSDW PHQMDGL ODQGDVDQ GDODP PHPSHUNXDW
PHPEHQWXN PHQWDOLWDY PDMX PRGHUQ GDQ EBYVNDUDN
SHQHUXVY 6HPRJD EXNX WHNV XWDPD LQL GDSDWR®HQMDG
PHQJLQVSLUDVL PHPELPELQJ GDQ PHQJDQJIJNDW NXDOL
SXQFDN NHXQJJXODQ

-DNDUWD 'HVHPEHU

.HSDOD 3XVDW 3HUEXNXDQ

6XSUL\DWQR 6 3G 0 $

d



Prakata

3XML GDQ VA\XNXU NHSDGD 7XKDQ <DQJ ODKD (VD DWDV L]LQ ¢
SDQGXDQ JXUX PDWD SHODMDUDQ ,0PX 3HQJHWWDIKKQD $ODP
GDSDW VHOHVDL WHSDW ZDNWX %XNX LQL GLJX@DNDQ ROH
.LPLD GDQ %LRORJL NHODV : MHQMDQJ 60$ 0$ VHE@JIDL SDQC
SHPEHODMDUDQ \DQJ VHVXDL GHQJDQ %XNX 6LVAmML3$ 60$ O
WHUGLUL DWDV GXD EDJLDQ XWDPD \DLWX SDQGXDQ XPXP

3DQGXDQ XPXP PHPXDW LQIRUPDVL WHUNDLW SHQWLQJQ!'
GDODP SHQFDSDLDQ NRPSHWHQVL GDQ 3UR40 3HOBMDU 3DQF
$73 VWUDWHIL SHPEHODMDUDQ GDQ DVHVPHQ 9SHQMHODV!
VHUWD VNHPD PDWD SHODMDUDQ %HUEHGD GHQJDQ SDQGXD
GLVHVXDLNDQ GHQJDQ EDE \DQJ DGD SDGD EXNX VLVZD \DNQL
NKXVXV 3DQGXDQ NKXVXV PHPEHULNDQ LQIRUPDVL VLQJND
EXNX VLVZD LQVSLUDVL DSHUVHSVL \DQJ GDSmMWL®IOODN XN
GDQ NHWHUDPSLODQ SUDV\DUDW LQVSLUDVL SHQLODLDQ D
SHPEHODMDUDQ SDQGXDQ SHQJD\DDQ GDQ UHPHGLDO L(
GHQJDQ RUDQJ WXD LQVSLUDVL DVHVPHQ \DQJ GDSDW GLODN
SDGD EXNX VLVZD

$GDSXQ NHXQJJIJXODQ GDUL EXNX JXUX LQYHVXIDUXDQ LVL
GHQJDQ UHYLVL EXNX VLVZD EHUGDVDUNDQ SH U XHEWDLKNDIRE 3 :
PHUXSDNDQ LQVSLUDVL \DQJ GDSDW GLNHPEDQJNDQ VHVX
ODSDQJDQ VHKLQJJD PHQGRURQJ WHUFLSWDQHUHQEDR BEQGHNI
SHPEHODMDUDQ VXGDK PHQJLNXWL SDQGXDQ SHPEHODMDUTL
VDMLDQQ\D VLVWHPDWLYV VHKLQJJD PXGDK GLSDKDPL

$NKLU NDWD SHQXOLV EHUKDUDS VHPRJD EXNXXQL GDSDW
EDJL JXUX GDODP PHUHQFDQDNDQ S H PHE®IPLISM\COUNDDY VLHNKOLLGP)
PHUGHND EHODMDU GDODP SURVHV SHPEHODMDUDQ GL Nt
PDVXNDQ GDUL SHPEDFD XQWXN SHQ\HP S8RV QPIHD GRWBXNX S

-DNDUWD 'HVHPEHU

7LP 3HQXOLV

2



Daftar Isi
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S3UDNDWD iv
'DIWDU ,VL \%
'DIWDU 7DEHO iX
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$ 3HQGDKXOXDQ

% &DSDLDQ 3HPEHODMDUDQ

& G6WUDWHJIL 3HPEHODMDUDQ
$VHVPHQ

( 3HQMHODVDQ .RPSRQHQ %XNX 6LVZD
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Daftar Tabel

7DEHO '"LVWULEXVL 'LPHQVL 3UR40 3HODMDU 3DQFDVLOD GDO
3HPEHODMDUDQ ,3% )DVH (

7DEHO &DSDLDQ 3HPEHODMDUDQ ,3% )DVH (

7DEHO 6NHPD 3HPEHODMDUDQ ,3% )DVH (

7DEHO 3HPHWDDQ 73 ..73 GDQ $NWLYLWDV .HODV

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ .HJLDWDQ 3UDNWLN

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDYV

7DEHO &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDYV
3HPDKDPDQ

7DEHO &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $\RRAMKWIDWLK $N\
3HPDKDPDQ

7DEHO &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDYV GDQ

7DEHO &RQWRK 5XEULN 3HQLO D LAbd@cBBARSH NarGilyG D OR G H O

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDV

7DEHO &RQWRK 5XEULN 8QMXN .HUMD

7DEHO &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

7DEHO 3HPHWDDQ 73 ..73 GDQ $NWLYLWDV 3HPEHODMDUDQ

7DEHO &RQWRK $NWLYLWDV 3HPEHODMDUDQ GHQJDQ 3HQGHN

7DEHO &RQWRK $NWLYLWDV BddRERe@DdM-Bas@Qe@rth@ J D Q

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ $NWLYLWDV

7DEHO $VHVPHQ SDGD %XNX 6LVZD

7DEHO &RQWRK 5XEULN 3HQLODLDQ SDGD $\R &HN 3HPDKDPD

7DEHO &RQWRK 5XEULN 3HQLODLDQ 3UR\HN
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Petunjuk Penggunaan Buku

%XNX SDQGXDQ JXUX GLUDQFDQJ XQWXN PHPDQGX JXUX GDOD
PHODNVDQDNDQ SURVHV SHPEHODMDUDZDE 0P & DB\HII MDD BoXXING
$ODP NHODV ; %XNX LQL VHFDUD XPXP WHUGRUW )WDY GO EDJ
XPXP GDQ GHODSDQ EDE SDQGXDQ NKXVXV

A. Bagian-Bagian dalam Panduan Umum

Kover Bab
%HULVL MXGXO GDQ JDPEDU \DQJ
EHUNDLWDQ GHQJDQ LVL EDE

Tabel2. &DSDLDQ 3HPEHODMDUDQ ,3% )DVH (

EE e

3HPDKDPDQ ,3% 3HVHUWD GLGLN PHPDKDPL SURVHV NODVL4NDVL PDNKOXN KLGX¢
SHUDQDQ YLUXV EDNWHUL GDQ MDPXU GDODP NHKLGXSDQ
HNRVLVWHP GDQ LQWHUDNVL DQWDUNRPSRQHQ VHUWD IDNWRU \DQJ
PHPHQJDUXKL GDQ SHPDQIDDWDQ ELRWHNQRORJL GDODP EHUEDJDL
ELGDQJ NHKLGXSDQ
3HVHUWD GLGLN PHPDKDPL VLVWHP SHQJXNXUDQ GDODP NHUMD
LOPLDK HQHUJL DOWHUQDWLI GDQ SHPDQIDDWDQQ\D XQWXN
PHQJDWDVL SHUPDVDODKDQ NHWHUVHGLDDQ HQHUJL
3HVHUWD GLGLN PHPDKDPL VWUXNWXU GDQ VLIDW DWRP VHUWD
NDLWDQQ\D GHQJDQ WDEHO SHULRGLN UHDNVL NLPLD GDQ KXNXP
KXNXP GDVDU NLPLD VHUWD SHUDQQ\D GDODP NHKLGXSDQ VHKDUL
KDUL
3HVHUWD GLGLN PHQHUDSNDQ SHPDKDPDQ ,3%5 XQWXN PHQJDWDVL
SHUPDVDODKDQ EHUNDLWDQ GHQJDQ SHUXEDKDQ LNOLP

Panduan
Umum

.HWHUDP SLO Bi€ngamati

3URVHV 3HVHUWD GLGLN PHQJDPDWL IHQRPHQD LOPLDK GDQ PHQFDWDW KDVLO
SHQJDPDWDQQ\D GHQJDQ PHPHUKDWLNDQ NDUDNWHULVWLN GDUL REMF
\DQJ GLDPDWL XQWXN PHPXQFXONDQ SHUWDQ\DDQ \DQJ DNDQ
GLVHOLGLNL

73 \DQJ GLVXVXQ EHUGDVDUNDQ &3

3HVHUWD GLGLNSRHRRMHWDRODVL4ANDVL PDNKOXN KLGXS
3HVHUWD GLG L NpeardDitu® P L

3HVHUWD G L G L NodRterPdarijanfit dalam kehidupan
CP! TPI dan ATP 3HVHUWD GLGLN
0, faktor yang memengaruhi GDQ
A) H U LVL &3 YH UVL WI 3HVHUWD GLGLN perHanfadtn Bibteknologi dalam berbagai

VHUWD LQVSLUDVL 7 bidang kehidupan
$73

serta

3HVHUWD GLGLN PDP 3HVHUWD GLGLN GDS 3HVHUWD GLGLN PDPSX
PHQGHVNULSVLNDQ PHPEDQGLQINDQ PHQJHORPSRNNDQ
NDUDNWHULVWLN Y NHDQHNDUDJDPDQ PDNKOXN KLGXS \DQJ DGD
SHUDQDQQID GDODP GXD ZLOD\DK GDQ FDUY| GL OLQINXQIDQ VHNLWDU
NHKLGXSDQ PDQXVLD SHOHVWDULDQQ\D

v
3HVHUWD GLGLN PDP 3HVHUWD GLGLN PDP 3HVHUWD GLGLN PDPSX
PHQIDODOLVLY LQvsy PHQGHVNULSVLND PHQGHVNULSVLNDQ
) bup LVWLN MWD NDUDNWHULVWLN EDNWHUL
HNRVLVWHP GDPSDN GDQ SHUDQDQQ\D GD GDQ SHUDQDQQID GDODP
VROXVLQ\D MLND HNR NHKLGXSDQ NHKLGXSDQ

GDODP NHWLGDNVHLP

Gambar4 &RQWRK $73 SOWHUQDWLI %LRORJL



C. Strategi Pembelajaran Strategi

Pembelajaran
OHQMHODVNDQ WH@E\N%’&J}
LQVSLUDVL VWUD W kbl x
SHPEHODMDUDQ \DQJ GDSD
GLIJXQDNDQ ROHK JXUX
GDODP PHODNVDQDNDQ
SURVHV SHPEHODMDUDQ
EHUGDVDUNDQ DNWLYLWDYV
GDQ PDWHUL SDGD %XNX
6LVZD

%»HUGDVDUNDQ NDUDNWHULVWLN PDWD SHODMDUDQ ¢
SDLNDQ VHFDUD WHUSLVDK WHUEDJL DWDV PDWD SH
HPXGLDQ VHWHODK VHOXUXK PDWHUL VHOHVDW GWXB
GHQJDQ PDWHUL WHUDSDQ WHULQWHJUDVL \DQJ PHQJI
OLQJNXQJDQ \DLWX SHUXEDKDQ LNOLP

V GLVDP

Asesmen D. Asesmen

%HULVL FRQWRK LQV§'E(UB>\)NL HSPHQ 0 KDODPDQ  DVHVPHQ DW@®X SHQLODLD

SURVHV SHQJXPSXODQ GDQ SHQJRODKDQ LQIRUPDVL XQWXN PHC

DVHVPHQ \DQJ GDSDWpyio EHODMDU SHVHUWD GLGLN 3ULQVLS DVHVPHQ DGDODK V

GLODNXNDQ ROHK JXUXsvHvPHQ PHUXSDNDQ EDJILDQ WHUSDGX GDUL SURVHV SHPE}
EHUGDVDUNDQ DNWLYLWPAfODMDUDQ GDQ SHQ\HGLDDQ LQIRLPIDXESDQIEDRQN WLN

SDGD %XNX 6LVZD XQWXN SHQGLGLN SHVHUWD GLGLN GDQ RUDQJ WXD ZDOL C

PHUHND GDODP PHQHQWXNDQ VWUDWHJIL SHPEHODMDUDQ VHC

E. Penjelasan Komponen Buku siswa Komponen Buku

8QWXN PHQGDSDWNDQ SHQJDODPDQ EHODMDU VHVXDL GH( Sjgwa
%XNX 6LVZD GLVXVXQ VHGHPLNLDQ UXSD VHKDQJJD P

WHUVHGLD GDODP %XNX 6LVZD GDSDW PHQGXNXQJ SHVH
NRPSHWHQVL \DQJ GLKDUDSNDQ 7XMXDQ DNKLUQ\D SHVH
PHQFDSDL &3

ODWHUL SDGD %XNX 6LVZD GLWDPSLONDQ GDODP EHQWX
JDPEDU GLOHQJNDSL SDGD VHWLDS EDJLDQ PDWHUL XQW
DNDQ GLSHODMDUL SHVHUWD GLGLN 'HQJDQ DGDQ\D N
GLKDUDSNDQ OHELK WHUWDULN PHQ\HQDQJL GDQ GLPX(
,3% 6HFDUD XPXP WHUGDSDW OLPD EDJLDQ XWDPD \DQJ W

OHPEHULNDQ JDPEDUDQ
WHQWDQJ DSD VDM
NRPSRQHQ \DQJ DGD
SDGD %XNX 6LVZD GDQ
SHQMHODVDQ WHURDLW
NRPSRQHQ WHUVHEXW

F. Skema Pembelajaran
Skema Pembelajaran

%HULVL LQVSLUDVL
SHPEHODMDUDQ GL
EDE SDGD % XNX 6L\
\DQJ WHUGLUL DWD
DORNDVL ZDNWX D
SHPEHODMDUDQ DV
DOWHUQDWLI VXPE
EHODMDU GDQ DVH

7XMXDQ

$ORNDVL ZDNWX
.DWD NXQFL

3RNRN PDWHUL

Tabel3. 6NHPD 3HPEHODMDUDQ ,3$ )DVH (

- $VSH _HWHUDQJDQ

3HVHUWD GLGLN PDPSX PHQJDSOLNDVLNDQ SULQ'
SHPEHODMDUWDIQYWHP SHQJXNXUDQ GDODP SHQ\HOLGLNDQ LOP/|

-3 MDP SHODMDUDQ

$ODW XNXU DQJND SHQWLQJ EHVDUDQ NHYV

SHQJIXNXUDQ VDWXDQ

ODFDP PDFDP DODW XNXU

%HVDUDQ VDWXDQ GLPHQVL GDQ QRWDVL LOF
3HQJJXQDDQ EHUEDJDL PDFDP DODW XNXU

$WXUDQ DQJIND SHQWLQJ

JDNWRU SHQ\HEDE NHVDODKDQ SHQJXNXUDQ
3HQHQWXDQ QLODL UDWD UDWD GDQ QLODL



B. Bagian-Bagian dalam Panduan Khusus

Kover Bab

%HULVL MXGXO EDE GDQ JDPEDU \DQJ
EHUNDLWDQ GHQJDQ PDWHUL EDE GL %XN
6LVZD

A. Pendahuluan

9LUXV PHUXSDNDQ WRSLN NHGXD \DQJ GLSHODMD®L ROHK SHVHUWD GLG
0% 6DDW LQL YLUXV DGDODK WRSLN \DQJ VDQJDW PHQDULN XQWXN GLS
SHUPDVDODKDQQ\D GLKDGDSL ODQJVXQJ SDGD PDVD SDQGHPL ODOX 7RSLN I
GHQJDQ %DE \DLWX SHQJXNXUDQ NHWLND SHVHUWD GLGLN KDUXV PHPD
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1

1

1

1

1

1

1

]

1

1

1

Panduan Khusus '

: 1 GDUL VXDWX YLUXV GDQ FDUD PHODNXNDQ NHUMD LOPLDK GDODP PHQJDF

Sistem Pengukuran .
1

1

1

1

1

1

1

1

1

1

1

1

LQL MXJD EHUNDLWDQ GHQJDQ %DE .LPLD +LMDX NHWLND PHPEDKDV

dalam Kerja lImiah SHQ\HEDUDQ YLUXV VHFDUD NLPLDZL

6XEEDE SDGD WRSLN YLUXV GLVXVXQ EHUMHQMDQJ EHUGDVDUNDQ ¢
SUDV\DUDWQ\D &RQWRKQ\D VHEHOXP PHPDKDPL FWDD YLUXV EHUHSURGX
GLGLN KDUXV PHPDKDPL FLUL GDQ VWUXNWXUQYBHWXD WHUOHELK GDKXO
NRQVHS WHUNDLW EDE LQL GLWXQMXNNDQ ROHK JDPEDU EHULNXW

+HOLNV (LY

DSOwW 3HUDNLWDQ
3ROLKHGUDQ  gyyenqwxn WDKDSDEQ\D

.RPSOHNV ‘DXU /LWL 6LQWHVLV

3HQHWUDVL
2 'DXU /LVRIHQL
3HOHNDWDQ
Pengantar Bab FROVEKAD o oniw
3HUDQ 3RVL |
6HQMDWD %LRORJL
%HULVL SHQMHODVI
PHP %LRWHNQRORJL
EDE SDGD % XNX 6LV HUbana GHSHUWL ,QVXOLQ
S H W D N R Q V H S %HUHSURGXNVL PHUXSDNDQ FRQWRKQ\D Y-
SDGD 6HO ,QDQJ 70QDPDQ
3HUDQ 1HJD 7UDQVIHQLN
*02
9DNVLQ
Konsep dan C. Konsep dan Keterampilan Prasyarat
Keteram ilan 3DGD EDE LQL GLVLVLSNDQ NHPEDOL WDEHO SHUEBGLN XQVXU XQWXN |
p DWRP XQVXU XQVXU VHEDJDL PDWHUL SUDV\DUDW OHPDKDPL NHPED
Prasyarat XQVXU ODOX KXEXQJDQ XQVXU GHQJDQ DWRP GDQ PROHNXO MXJD GLXC

EDE LQL VHEDJDL PDWHUL SUDV\DUDW &LUL FIHUYBGPRDWHQLY UHDNVL NI
OHQMHODVNDQ DS (upNvL NLPLD \DQJ VXGDK SHUQDK GLXODV SDGD EDE  MXJD GLVLQJIIX!
VDMD NRQVHS GD( EDE LQL XQWXN PHQIXDWNDQ PDWHUL SUDVIDUDW SNWLYLWDV \DQJ
PHQJXODQJ PDWHUL SUDV\DUDW DGDODK GHQJDQ PHPEDFD EDJLDQ |
NHWHUDPSLODQ S wbDGL SDGD EDE LQL NHPXGLDQ GLODQMXWNDQ GHQJDQ WDQ\D MDZDE
GDSDW PHQGRURQJ SHVHUWD GLGLN PHPSHUNXDW NRQVHS PDWHUL V
\DQJ KDUXV GLPLC

SHVHUWD GLGLN V
PHPSHODMDUL EDF | 7XUX GDSDW PHODNXNDQ VWUDWHIL ODLQQ\D XQWXN PHQIHWDUDN DS

DZDO SHVHUWD GLGLN
%XNX 6LVZD




C. Penyajian Materi Esensial Penyajian Materi

%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQVHS NXQFL VLVWHP SHQJXNXUDQ SDGD
NHUMD LOPLDK %FSGHSIa\iV

OHQJIXNXU DGDODK PHPEDQGLQINDQ xNxUDQ powpup v AWK ko b \RPMoKU L PDWHU I

GLNHWDKXL QLODLQ\D GHQJDQ DODW XNXU VWDQGDU \pIQ} HHQ\PILDO \DQJ KDUXV

OHQGDSDWNDQ KDVLO SHQJXNXUDQ \DQJ SUHVLVL GDQ_DNX VDOJD, L

D 3UHVLVL PHUXSDNDQ VHEHUDSD GHNDW QLODL SHQJXA?Q‘UIDN\%\(bx\?/E-PDﬁ%éﬂi?%D%H VHUWL
GDVDUQ\D VHEHUDSD SUHVLVL VXDWX KDVLO SHQIXZKUZG RPSS'DE T KEDFP UG L % X N

EHUDSD EDQ\DN WHPSDW GHVLPDO SDGD KDVLO SHQJXNXUDQ \DQJ GLGDSDWNDQ
E $NXUDVL DGDODK VHEHUDSD GHNDW QLODL SHQJXNXUD@&-H%JZ@QLODL VHEHQDUQ\D

) D. Apersepsi
Apersepsi

%HULVL LQVSLUDYV

$SHUVHSVL GDSDW GLODNXNDQ GHQJDQ EHEHUDSD DOWHUQDWLI
OHQJIJXQDNDQ NDVXV DZDO \DQJ GLVDMLNDQ SDGD EDJLDQ Dz

DSHUVHSVL \DQJ G D OHQJDUDKNDQ SHVHUWD GLGLN PHQJDPDWL NDVXV Gt
NHVHODPDWDQ WUDQVSRUWDVL NDLWDQQ\D GHQJDQ SHQJIX

GLIXQDNDQ ROHK . $OWHUQDWLI SHQJDPDWDQ 3HVHUWD GLGLN GDSDW |
SHPEXND \DQJ WHUVHGLD GL KDODPDQ DZDO EDE %XNX 6

NHWLND PHQJDZDC $OWHUQDWLI SHQIDPDWDQ 3HVHUWD GLGLN GDSDW PHPE
SURVHY SHPEHODN \DQJ GLEHULNDQ JXUX PHQJHQDL NHVHODPDWDQ WUDQV¢

E %HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN PHQ\DP
S DG D VXDWX EDE ( DSD \DQJ WHODK GLGDSDWNDQ GDUL FXSOLNDQ EHULWD Wt
6LVZD F %HULNDQ MXJD NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN
KDO KDO \DQJ EHUNDLWDQ GHQJDQ EHULWD WHUVHEXW

E. Penilaian Sebelum Pembelajaran Penilaian Sebelum

$VHVPHQ DZDO SHQWLQJ GLODNXNDQ XQWXN PHQIHWDKXL NFPermbelafranvou sHVHUWD GLGLN
WHUNDLW PDWHUL VWUXNWXU DWRP GDQ GDSDW GLJXQDN% V J SH J GDODP \
PHQHQWXNDQ DNWLYLWDV SHPEHODMDUDQ $VHVPHQ DZ%%&I&&L%&%&%@Q&Z&QL DVH
EHUEDJDL WHNQLN VHSHUWL WHV WXOLV DWDX WDQ\D MEDIZEDV@UI\\ED\QF"]DVGIDSLD)WDUDW GDQ

NHPDPSXDQ DZDO SHVHUWD GLGLN &RQWRK DVHVPHQ DZDO VWUXNWXU DWRP EHUXSD

WHV LVLDQ VHEDJDL EHULNXW GLODNXNDQ ROHK \]xe
VHEHOXP PHODNVDQDND

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW S HPEH OD MDU DQ SDG D EI

$SDNDK XQVXU" %HULNDQ EHEHUDSD FRQWRK XQVXUG L 9% XN X 6 LVZD
%DJDLPDQD XQVXU GLEHQWXN"

Contoh asesmen awal:

Panduan F. Panduan Pembelajaran

. :DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUDQ GL EDE LQL DGD
Pembelajaran -3 OHVNLSXQ GHPLNLDQ JXUX GDSGWQRBQ\NRRQGILNVD QDWW XD Q
%HULVL SDQGXDQ SHQGLGLNDQ PDVLQJ PDVLQJ WHWDSL WHWDS KDUXV PHQJLQJD

GLNXDVDL ROHK SHVHUWD GLGLN
WHUNDLW DORNDV|
%HEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDQNDQ Gl
SHODNVDQDDQ DNV PHODNXNDQ WHODDK VWUXNWXU YLUXV SNWLYLWDV UHSOL|
SHUDQDQ YLUXV $NWLYLWDV SHQFHJDKDQ YLUXV $NWLYL
SHPEHODMDUDQ SL 3DGD DNKLU VHWLDS DNWLYLWDV SDGD EDE LQL JXUX GDSDW F
%XNX 6LVZD LQVS XQWXNPHODWLK NHWHUDPSLODQ SHVHUWD GLGLN GDODP EHUNRI
PHQ\XVXQ ODSRUDQ GDQ PHPSUHVHQWDVLNDQ KDVLO WHODDK \I
PRGHO PHWRGH




SHPEHODMDUDQ \DQJ
GDSDW GLJXQDNDQ
ROHK JXUX VHUWD
NHPXQJNLQDQ
PLVNRQVHSVL \DQJ
PXQFXO SDGD SHVHUWD
GLGLN

G. Pengayaan dan Remedial

Untuk peserta didik yang telah mencapai kriteria ketercapaian tujuan pembelaj aran Pengayaan dan

(KKTP) dapat diberikan pengayaan. Materi pengayaan teori atom mekanika Remedia|

kuantum yang menerangkan posisi atom pada kulit, subkulit, orbital, dan spin

sebagai lanjutan teori atom Niels Bohr dapat diberikan. Materi pengayaan % H U L V I— S D Q G x D Q

menghitung massa atom rata-rata dari campuran  isotop unsur- unsur yang ada G D O D P P H O D N V D D N D

di alam juga dapat diberikan sebagai materi pengayaan. Bagi peserta didik yang Q Q
belum mencapai KKTP dapat dilakukan program remedial. Program remedial SHQJD \DD Q GDQ

ini dapat dilakukan dengan berbagai strategi, seperti melakukan diskusi dalam

pembelajaran ulang kemudian diakhiri dengan penugasan. Perlu dicermati bahwa U H P H G L D O

program remedial ini dilakukan untuk mencapai KKTP yang dikembangkan.

Interaksi Guru dengan
. H. Interaksi dengan Orang Tua/Wali dan Masyarakat
Orang Tua/Wali dan g g Y
Guru dapat memberikan informasi kepada orang tua terkait pentingnya materi
MaSyafakat kimia hijau yang dipelajari anaknya sehingga anak memiliki pola pikir dan
% H U L V L F R Q W R K L tanggung jawab dalam melestarikan lingkungan. Guru juga menyampaikan

kepada orang tua terkait penugasan proyek yang dilakukan anaknya. Kebutuhan
L Q WHUDNVL \ D Q J\ ketersediaan kuota agar dapat terkoneksi internet dan pengawasan terhadap

D Q WDUD JXUX GH C anak-anak saat menggunakan internet perlu disampaikan. Selain itu, guru dapat
PHQJLQIRUPDVLNDQ KDVLO UH5HNVL GDQ SHQFDSDLDQ SHVHUWD C

RU DQJ WXD ZDOL ( sebagai salah satu bentuk umpan balik di akhir bab.

EHUNRODERUDVL VHSDQMDQJ

SURVHV SHPEHODMDUDAQ

I.  Asesmen/Penilaian

&RQWRK ..73 XQWXN EDE LQL GDSDW GLOLKDW SDGD 7D\I/E\Ag % WXN PHQJHWDKXL
NHWHUFDSDLDQ SHVHUWD GLGLN WHUKDGDS ..73 EHULNX Gel§5rl!) SHQLODLDQ \DQJ GDSDW

GLODNXNDQ ROHK JXUX OHQMHODVNDQ

Tabel1.2 $VHVPHQ SDGD %XNX 6LVZD SHODNVDQDDQ DVHVPHQ
EHUGDVDUNDQ DNWLYLWD
JRUPDWLI THV 3HQXJDVDQ $NWLYLWDV GDQ SDGD EXNX SDQGXDQ

1RQ 7HV 3HQLODLDQ NLQHUMD SDGD $NWLYLW

vHUWD SURVAY SLvNxvL 600 sunviowsyH UWD LQVSLUDVL DVHVP!
/DWLKDQ VRDO WHUSDGX $\R &HN 3HPD}\[D|:@J GDSDW GLODNXNDQ

GDQ BUR\HN $NKLU %DE

1RQ 7HV 3UR\HN $NKLU %DE ROHK JXUX

6XPDWLI THV




J. Kunci Jawaban Kunci Jawaban

1. Acktivitas 1.1 %HULVL NXQFL MDZDEDQ

(a':ge;acaTigaLengan (b) Meteran §DGD ED\]LDQ DNWLYLWE

. QDDQ XQWXN PHQJXNXHIJXRWDWE XQWXN PHQJXNXU SDQMDQJ

EHQGD JDW D\R EHUODWLK GDQ D\R

(c) Stopwatch (d) Termometer

.HSJtXpQDIDQ XQWXN PHQJXNXHT]ZIQHDV;Q XQWXN PHQJIXNXU VXEXHN SHPDKDPDQ SDGD
WXEXK %XNX 6LVZD

(e) Avometer (f) Luxmeter

_HIXQDDQ XQWXN PHQJIXNXHIXNRDW® UWQWXN PHQIXNXU LQWHQVLWDV
GDQ WHJDQJDQ OLVWULN FDKD\D

(g) Jangka sorong (h) Speedometer
HIXQDDQ XQWXN PHQJIXNXMJIGRDDHWKQWXN PHQIXNXU NHODMXDQ
SDQMDQJ GDQ WHEDO EHQMHQGDUDDQ EHUPRWRU

(i) Tensimeter (j) Gelas berukuran

HIXQDDQ XQWXN PHQJIXNXMIJWEBNDQDRQWXN PHQJXNXU YROXPH
GDUDK EDKDQ PDVDNDQ

(k) Mikrometer sekrup (l) Pengukur tekanan ban

_HIXQDDQ XQWXN PHQJIXNXHIGQDMHWKQWXN PHQIJXNXU WHNDQDQ
EHQGD XGDUD GDODP EDQ
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A. Pendahuluan

3HODMDUDQ ,0PX 3HQJHWDKXDQ $ODP ,3% PHQ\HGLDNDQ
XQWXN PHPDKDPL FDUD NHUMD DODP VHPHVWD GDQ NRC
NHEHUODQJVXQJDQ NHKLGXSDQ PHODOXL SHQGHNDWDQ SHQGH
GLSHUWDQJJXQJMDZDENDQ 3HPDKDPDQ ,3% LQL GDSDW PHQ
XQWXN PHQJHNVSORUDVL KDO KDO \DQJ EWQXPVGELIMIQRBKRID P
IHQRPHQD PHPEXDW SUHGLNVL GDQ PHPHFDKNDQ EHUE
VDLQV \DQJ SDGD DNKLUQ\D WHUNDLW GHQJDQ VRVLDO HN
3HPDKDPDQ SHVHUWD GLGLN WHUKDGDS ,3$ PHQMDGL GDVDI
Q\DWD XQWXN EHUNRQWULEXVL SRVLWLI SDG I SHQQHPEDQJID

3DGD .XULNXOXP OHUGHND ,3%$ PHQMDGL PDWD SHODMDUD
' GDQ ( +DO WHUVHEXW EHUWXMXDQ PHPEHULNDSD®BVHPSD\
SHVHUWD GLGLN XQWXN PHPSHODMDUL WRSDE WWRISNIN GDO
NLPLD ELRORJL VHUWD EXPL GDQ DQWDULNVD L3HPLHXKODMD U
DQWDUD ODLQ NHLQJLQWDKXDQ \DQJ WLQJJL EXWMSUNLU NU
EHUWDQJJXQJ MDZDE REMHNWLI WLGDN PXGBWISXMXVVD VD
GDQ PDPSX PHQJDPELO NHVLPSXODQ \DQJ WHSDW

,OPX 3HQJHWDKXDQ $ODP EHUSHUDQ VDQJDW EHVDU GDO
GLGLN VHKLQJJD PHUHND GDSDW PHQMDJD NHVHODPDWDQ G
PHQFDUL SRWHQVL SRWHQVL \DQJ W HMUSHIIGW Pl UEDWILX DD |
PDXSXQ \DQJ WLGDN WHUEDUXNDQ VHUWD PHPEDQWX PDQXVLE
GDODP PHQ\HOHVDLNDQ PDVDODK

0DWD SHODMDUDQ ,3%$ PHUXSDNDQ VDUDQD \DQJ VWUDWHJILV
3UR40 3HODMDU 3DQFDVLOD 3HVHUWD GLGLN PHPEDQJXQ LPDC
<DQJ ODKD (VD GDQ EHUDNKODN PXOLD PHODOXL SHPDKDPD
VHPHVWD FLSWDDQ 7XKDQ 6HODQMXWQ\D SHQGHNDWDQ VDI
NHPDPSXDQ EHUQDODU NULWLY GDQ NUHDWLI GDODP PHF
LQIRUPDVL EDLN NXDOLWDWLI PDXSXQ NXDQWL@WDWLI VH
NHWHUNDLWDQ DQWDUD EHUEDJDL LQIRUPDVL PHODNXNDQ
NHVLPSXODQ GDQ PHQHUDSNDQ KDO \DQJ GLSHODMDUL Gl
SHODMDUDQ ,3%$ MXJD PHPIDVLOLWDVL SHVHUBMDSGLGLN X
EHUNRODERUDVL VHUWD GDSDW PHQJJDOL BRGMH®RVL \D(
PHQJLGHQWL4NDVL PDVDODK \DQJ DGD GL VHND®WDUQ\D GDO
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'HQJDQ PHPSHODMDUL ,3$ SHVHUWD GLGLN GDSDW PHQJF
GDQ UDVD LQJLQ WDKX VHKLQJJD SHVHUWD GQEPNQ@DHUSD
\DQJ DGD GL VHNLWDU PDQXVLD PHMIHFD B D EP MHPDQWDDVE M N |
PHPEHULNDQ GDPSDN WLPEDO EDOLN EDJL NHKLGXSDQ PI
NRQWULEXVL ,3%$ GDODP NHEHUODQJVXQJDML N BIBIO®¥YS D
PHPHOLKDUD PHQMDJD PHOHVWDULNDQ OLQJNXQDDQ DOL
DODP GDQ OLQJNXQJDQ GHQJDQ ELMDN PHODNXNDQ NHUMD
VLNDS LOPLDK GDQ PHQJHPEDQJNDQ SHQJHWDKXDQ GDQ SHF
GL GDODP ,3$ VHKLQJJD GDSDW EHUNRQWULBRDL BCODOPQP H
\DQJ EHUNDLWDQ GHQJDQ GLULQ\D GDQ OLQJNXQJDQ GL VI
JOREDO

%XNX 3DQGXDQ *XUX LQL GLVXVXQ EHUWXMXDQ PHPEH
JXUX GDODP PHQJJXQDNDQ %XNX 6LVZD WDQSD PHQGI
NHOHOXDVDDQ GLVHVXDLNDQ GHQJDQ NHVLDSDQ JXUX |
EHODMDU NHEXWXKDQ GDQ PLQDW VLVZD GDODP EHODMEL

3DGD EXNX SDQGXDQ LQL GLVDPSDLNDQ 3UR40 3HODML
GHQJDQ WDUDI SHUNHPEDQJDQ SHVHUWD GLGLN GDQ PHQG?>
SHPEHODMDUDQ 3DGD EDJLDQ LQL GLVHUWDNDQDWDEHO Gl
3DQFDVLOD XQWXN VHWLDS EDE \DQJ WHUGDSDW GL GDOD

Tabell. 'LVWULEXVL 'LPHQVL 3UR40 3HODMDU 3DQFDVLOD GD
3% )DVH (

m Dimensi Elemen Sub-elemen Implementasi

%HUQDODMWPSHUROHK OHQJLGHQWLA4NRNVL
NULWLV GDQ PHPSURVHRHQJNODUL4NDVI$NGODYLWDV
LQIRUPDVL GDQPHQJRODK LQIRUBPWLYLWDYV
JDJDVDQ GDQ JDJDVDQ $SNWLYLWDYV
$\R %HUODWLK
$SNWLYLWDYV
3UR\HN $NKLU %DE
$\R &HN
3HPDKDPDQ
3HQJD\DDQ
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Dimensi Elemen Sub-elemen Implementasi

>
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Bab 2:

$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$\R &HN
3SHPDKDPDQ
SBUR\HN

Bab 3:

$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDV
$NWLYLWDV

$\R %HUODWLK

$\R &HN
3SHPDKDPDQ

SBUR\VHN $NKLU

Bab 4:

$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV

$\R %HUODWLK

$\R &HN
SHPDKDPDQ

SBURVHN $NKLU

Bab 5:

$NWLYLWDV
$\R &HN
SHPDKDPDQ
SBUR\HN

%DE

%DE



Dimensi Elemen Sub-elemen Implementasi

Bab 6:
$NWLYLWDV
$\R &HN
SHPDKDPDQ
BUR\HN

Bab 7:
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$\R &HN
BHPDKDPDQ
3HQJD\DDQ

Bab 8:
3UR\HN

OHQJDMXNDQ Bab1:
SHUWDQ\DDQ 3UR\HN $NKLU %DE
3HQJD\DDQ

Bab 6:
$SNWLYLWDV

Bab 7:
3HQJD\DDQ

.UHDWLI OHQJKDVLOMDKNV SHUL P 1B 1:
JDJDVDQ \DQJGHQJDQ EHUEDJDENWLYLWDYV
RULVLQDO SLOLKDQ VHFDUD3UR\HN $NKLU %DE
OHQJKDVLONDNUHDWLI XQWXN 3HQJD\DDQ
NDU\D GDQ PHPRGL4NDVL

Bab 2:
WLQGDNDQ \DQ@DJDVDQ VHVXDL3UR\HN
RULVLQDO GHQJDQ SHUXEDKDQ
OHPLOLNL VLWXDVL Bab 3:
NHOXZHVDQ $NWLYLWDV
EHUSLNLU GDODP $NWLYLWDV
PHQFDUL Bab 4:
DOWHUQDWLI VROXVL $NWLYLWDV

SHUPDVDODKDQ
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Dimensi Elemen Sub-elemen Implementasi

Bab 6:
B3UR\HN

Bab 7:
3HQJD\DDQ

ODQGLUL SHPDKDPDQOEBRUHPEDQJN DEab 1:
GDQ VLWXDVL \DRSHNVL GLUL 5H5HNVL

GLKDGDSL Bab 3:

$NWLYLWDYV
S5H5HNVL

Bab 4:
$SNWLYLWDV
5H5HNVL

Bab 5:
5H5HNVL

Bab 7:
$SNWLYLWDV
5H5HNVL

5HIJXODVL GLUL OHQXQMB&NND Q

LQLVLDWLI GDQ ENNHUNML BV DV

VHFDUD PDQGLULSNWLYLWDV
$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDYV
$\R &HN
3HPDKDPDQ
3HQJD\DDQ

Bab 2: —

Bab 3:
3HQJD\DDQ

Bab 4:
3HQJD\DDQ

Bab 5:
3HQJD\DDQ
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Dimensi Elemen Sub-elemen Implementasi

%HUJRWRRQIDERUDVL
UR\RQJ

Bab 6:
$\R %HUODWLK

$\R &HN
3HPDKDPDQ
3HQJD\DDQ

Bab 7:

$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDYV
$NWLYLWDYV
$\R &HN

3HPDKDPDQ
3HQJD\DDQ

Bab 8:

3HQJD\DDQ

OHQJHPEDQJN DEb 1:

SHQJHQGDOLDQ GDN@LYLWDYV
GLVLSOLQ GLUL $NWLYLWDYV
3UR\VHN $NKLU

3HQJD\DDQ

Bab 6:

$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV

Bab 7:

3HQJD\DDQ

.HUMD VDBdb 1:

$SNWLYLWDV

SBURVHN $NKLU

3HQJD\DDQ
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m Dimensi Elemen Sub-elemen Implementasi

Bab 5:
BUR\HN DNKLU EDE

Bab 6:
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
$NWLYLWDV
BUR\HN DNKLU EDE

Bab 7:
3HQJD\DDQ

%HULPD@NKODN NHSDGD DODP OHQMBabBm:OLQJIJNXQJDQ

EHUWDNZD

DODP VHNLWDU $NWLYLWDYV

NHSDGD $NWLYLWDV
7XKDQ $NWLYLWDV
<DQJ ODKD $NWLYLWDV
(VD GDQ BUR\HN DNKLU EDE
EHUDNKODN Bab 7:

PXOLD $SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$SNWLYLWDV
$\R &HN

3HPDKDPDQ
3HQJD\DDQ

Bab 8:
B3UR\HN

B. Capaian Pembelajaran

&DSDLDQ SBHPEHODMDUDQ &3 DGDODK NRPSHWHQVL SHPEHOD
SHVHUWD GLGLN SDGD VHWLDS IDVH GLPX®DLH®DWL ;IDVH S
DGDODK IDVH (
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1. Capaian Pembelajaran IPA Fase E

3DGD DNKLU IDVH ( SHVHUWD GLGLN PHPLOLNL NHAPHDRP S XD Q
SHQJXNXUDQ HQHUJL DOWHUQDWLI HNRVLVWHP ELRWHNQ
VWUXNWXU DWRP UHDNVL NLPLD KXNXP KXNXP GQPVDU NL
VHKLQJJD UHVSRQVLI GDQ GDSDW EHUSHUDQ DHIWADLLIDGD O D |
PDVDODK SDGD LVX LVX ORNDO GDQ JOREDONPBPXDGOSD\I
SHQFDSDLDQ WXMXDQ SHPEDQJXQ D QusthitableEievdIdprhend Q M X W D (
Goals 6'*V

$GD GXD HOHPHQ XWDPD GDODP SHQGLGLNDQ ,3$ \DNQ
NHWHUDPSLODQ SURVHV 'DODP PHO D NMDHPIMD § HSHHPE B DD
SURVHV DGDODK FDUD \DQJ GLODNXNDQ XQWXN RHPSHN ROH
NHGXD HOHPHQ LQL GLVDPSDLNDQ GDODP VDWX NHVDW
GLWXUXQNDQ PHQMDGL WXMXDQ SHPEHODMDUDQ WHUSLVI

Tabel2. &DSDLDQ 3HPEHODMDUDQ ,3% )DVH (

Capaian Pembelajaran

SHPDKDPDQ ,3% 3HVHUWD GLGLN PHPDKDPL SURMWHY NODVLA4N
SHUDQDQ YLUXV EDNWHUL GDQ MDPXU GDODP NF
HNRVLVWHP GDQ LQWHUDNVL DQWDUNRPSRQHQ VI
PHPHQJDUXKL GDQ SHPDQIDDWDQ ELRWHNQRORJI
ELGDQJ NHKLGXSDQ
3HVHUWD GLGLN PHPDKDPL VLVWHP SHQJXNXUDQ
LOPLDK HQHUJL DOWHUQDWLI GDQ SHPDQIDDWDQ
PHQJDWDVL SHUPDVDODKDQ NHWHUVHGLDDQ HQH!
3HVHUWD GLGLN PHPDKDPL VWUXNWXU GDQ VLIDV
NDLWDQQ\D GHQJDQ WDEHO SHULRGLN UHDNVL N
KXNXP GDVDU NLPLD VHUWD SHUDQQ\D GDODP NHI
KDUL
S3HVHUWD GLGLN PHQHUDSNDQ SHPDKDPDQ ,3% XQ
SHUPDVDODKDQ EHUNDLWDQ GHQJDQ SHUXEDKDQ

.HWHUDP SL O Mé&ngamati

3URVHV 3HVHUWD GLGLN PHQJDPDWL IHQRPHQD LOPLDK GD
SHQJDPDWDQQ\D GHQJDQ PHPHUKDWLNDQ NDUDNW |
\DQJ GLDPDWL XQWXN PHPXQFXONDQ SHUWDQ\DDQ
GLVHOLGLNL
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Capaian Pembelajaran

Mempertanyakan dan memprediksi

3HVHUWD GLGLN PHQJLGHQWL4NDVL SHUWDQ\DDQ GD
\DQJ GDSDW GLVHOLGLNL VHFDUD LOPLDK 3HVHUWD
PHQJKXEXQJIJNDQ SHQJHWDKXDQ \DQJ WHODK GLPLOLN
SHQIJHWDKXDQ EDUX XQWXN PHPEXDW SUHGLNVL

Merencanakan dan melakukan penyelidikan

B3HVHUWD GLGLN PHUHQFDQDNDQ SHQ\HOLGLNDQ LOP
PHODNXNDQ ODQJNDK ODQJNDK RSHUDVLRQDO EHUGTE
\DQJ EHQDU XQWXN PHQMDZDE SHUWDQ\DDQ 3HVHUW
PHODNXNDQ SHQJXNXUDQ DWDX PHPEDQGLQJNDQ YDL
GHQJDQ PHQJIJXQDNDQ DODW \DQJ VHVXDL VHUWD PH
NDLGDK LOPLDK

Memproses, menganalisis data dan informasi

3HVHUWD GLGLN PHQDIVLUNDQ LQIRUPDVL \DQJ GLGD
MXMXU GDQ EHUWDQJJXQJ MDZDE OHQJDQDOLVLV PH
DODW GDQ PHWRGH \DQJ WHSDW EHUGDVDUNDQ GDWI
GHQJDQ PHQJJXQDNDQ UHIHUHQVL UXMXNDQ \DQJ VH)
PHQ\LPSXONDQ KDVLO SHQ\HOLGLNDQ

OHQJHYDOXDVL GDQ UHS5HNVL

SHVHUWD GLGLN PHQJLGHQWL4ANDVL VXPEHU NHWLGD
GDQ NHPXQJNLQDQ SHQMHODVDQ DOWHUQDWLI GDOD
PHQJHYDOXDVL NHVLPSXODQ VHUWD PHQMHODVNDQ
XQWXN PHQLQJIJNDWNDQ NXDOLWDV GDWD OHQJDQDOL
LQIRUPDVL GDQ PHQJHYDOXDVL SHQGHNDWDQ \DQJ G
PHOQ\HOHVDLNDQ PDVDODK GDODP SHQ\HOLGLNDQ

Mengomunikasikan hasil

BHVHUWD GLGLN PHQJRPXQLNDVLNDQ KDVLO SHQ\HOL
VLVWHPDWLY GDQ XWXK GLWXQMDQJ GHQJDQ DUJXPH
EHUGDVDUNDQ UHIHUHQVL VHVXDL NRQWHNY SHQ\HO|

2. Tujuan Pembelajaran (TP)

7THUGDSDW WLJD FDUD GDODP PHUXPXVNDQ 73 EHUGDVDUNL

EHODMDUDQ GDQ DVHVPHQ 3HUXPXVDQ 73 GDSDW GLODNXN
SHUWDPD PHQJDPELO NDOLPDW ODQJVXQJ SDGD &3
NHGXD PHPHWDNDQ NRPSHWHQVL GDQ UXDQJ OLQJNXS &
NHWLJD OLQWDV HOHPHQ

-2
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Penyusunan TP

*XUX GDSDW PHQJJXQDNDQ FDUD DSD SXQ GDOD
WHUGLUL DWDV PLQLPDO NRPSRQHQ NRPSHWHQW®Q
VHOXUXK 73 PHUHSUHVHQWDVLNDQ SHQFDSDLDQ

P PHQ\X
| GDQ U
&3

v,

FDUD S H uwrgdhibil kalimat langsung pada CP

6DODK VDWX FRQWRK SHQ\XVXQDQ 73 \DQJ SDOLQJ VHGHUK

%HULNXW LQL

PHUXSE

FDUD SHQ\XVXQDQ 73 GHQJDQ PHQJDPELO NDOLPDW ODQJ\

.DOLPDW \DQJ WHUWHUD SDGD &3

L

SHVHUWD GLGLN PHPDKDPL SURVHYV NODVL4NIl)VL PDN

YLUXV EDNWHUL GDQ MDPXU GDODP NHKLGXS
DQWDUNRPSRQHQ VHUWD IDNWRU \DQJ PHPHQC
ELRWHNQRORJL GDODP EHUEDJDL ELGDQJ NHK
3HVHUWD GLGLN PHPDKDPL VLVWHP SHQJXN
HQHUJL DOWHUQDWLI GDQ SHPDQIDDWDQQ\D X
NHWHUVHGLDDQ HQHUJL

3HVHUWD GLGLN PHPDKDPL VWUXNWXU GDQ
GHQJDQ WDEHO SHULRGLN UHDNVL NLPLD GD
VHUWD SHUDQQ\D GDODP NHKLGXSDQ VHKDUL K
3HVHUWD GLGLN PHQHUDSNDQ SHPDKDPD(
SHUPDVDODKDQ EHUNDLWDQ GHQJDQ SHUXEDK

DQ HNTF
JDUXKL
 GXSDQ
XUDQ G
DW XN PH

VLIDW
D KXNXF
DUL

D) ,3% X
DQ LNOL

,

7 D Q Gkbriten materi ajar

dan kata kerja umum \DQJ \DQJ WHU

NDOLPDW &3 NHPXGLDQ VXVXQODK PHQMDGL 73

73 \DQJ GLVXVXQ EHUGDVDUNDQ &3

S3HVHUWD GLGLNSRHRMHRDRODVLANDVL PDNKOXN
SBHVHUWD GLGL NpefaiahDikug) P L
SHVHUWD GL GL NodkterPdarkj@anut.dalam kehidupan
BHVHUWD GL GL N eRadigtdrkdBrFiteraksi antarkomponen serta
faktor yang memengaruhi GDQ
3HVHUWD GLGLN perHanfadan P bioteknologi dalam berbagai
bidang kehidupan

WHUD S

KLGXS
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SHVHUWD GL GL NsiRemPpbPriguxiran dalam kerja ilmiah
B3HVHUWD GLGL NerrelgiRaleknbtiP dan pemanfaatannya untuk
mengatasi permasalahan ketersediaan energi
SHVHUWD GLGL N skuktBr&BiRtatom serta kaitannya dengan
tabel periodik
SHVHUWD GLGLN heki-bukinPdasar kimia serta perannya
dalam kehidupan sehari-hari
3HVHUWD G L G L NreRKdiPkibrkaRi&nLkimia hijau serta perannya
dalam kehidupan sehari-hari.
SHVHUWD GLGLN PHQHUDSNDQ SHPDKDPDQ ,3%$ XQWXN PHQ.
EHUND LW D QpeBubaarDkim

3. Alur Tujuan Pembelajaran (ATP)

BHWHODK PHQ\XVXQ 73 $73 GLEXDW GHQJDQ FOHII P® QJX U X\
XUXWDQ SHQ\DMLDQ PDWHUL \DQJ DNDQ GLEHULNDQ GL N
SHUWLPEDQJDQ GDODP PHPEXDW XUXWDQ 73 \DLWX VHEDJD

BUXWDQ 73 GLVXVXQ PXODL GDUL PDWHUKVEQImMV\DUDW NF
BUXWDQ 73 GLVXVXQ EHUGDVDUNDQ NRPSOHNWLWDV PD\
\DQJ VHGHUKDQD KLQJJD PDWHUL \DQJ NRPSOHNYV
BUXWDQ 73 GLVXVXQ PXODL GDUL PDWHUL \DQJ NRQNUH
DEVWUDN

8UXWDQ 73 GLVXVXQ EHUGDVDUNDQ WLQJNDWDQ NRPSHWH
NRPSHWHQVL EDZDK KLQJJD WLQJNDWDQ NRPSHWHQVL DV

Pengurutan TP
*XUX GDSDW PHQJIJXQDNDQ VWUDWHJL DSD SXQ GDODP PH!

6DODK VDWX FRQWRK SHQ\XVXQDQ $73 \DQJ SDOLQJ VHG!
SHQ\XVXQDQ 73 PXODL GDUL PDWHUL SUDV\D UM NNXW P D W K
DGDODK VDODK VDWX FRQWRK LQVSLUDVL $73 GDUL 73 \DQJ
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3HVHUWD GLGLN GDSDW
PHQJLGHQWLA4ANDVL VWUXNWXI
DWRP

3HVHUWD GLGLN PDP
PHPDKDPL SHUDQDA\Y
GDODP NHKLGXSDQ

3HVHUWD GLGLN PDP
PHQJDSOLNDVLNDQ

VLVWHP SHQJIXNXUU
SHQ\HOLGLNDQ LOPLD

ity
-

A V4
3HVHUWD GLGLN GDS 3HVHUWD GLGLN GDS 3HVHUWD GLGLN GDSDW
PHQHPXNDQ NHWH U PHQXOLV NRQ4JXUD<‘</'. PHQJLGHQWLANDVL VLIDW
XQVXU SDGD WDEHOS HOHNWURQ XQVXU SDUWLNHO VXEDWRPLN
XQVXU

v

3HVHUWD GLGLN GDS
PHQJLGHQWLANDYVL\NL
NHSHULRGLNDQ XQw
WDEHO SHULRGLN XQ

3HVHUWD GLGLN GDSDW
PHPEXNWLNDQ KXNXP
KXNXP GDVDU NLPLD

3HVHUWD GLGLN GDS
PHQXOLV SHUVDPD“3
NLPLD VHWDUD

ol s

v

3HVHUWD GLGLN GDSDW
PHQJLGHQWLA4NDVL
SULQVLS NLPLD KLMDX

3HVHUWD GLGLN GDS
PHQHUDSNDQ SHPDKP
SULQVLS NLPLD KL

NHKLGXSDQ VHKDUL K

3HVHUWD GLGLN
PDPSX PHPDKDPL
NHDQHNDUDJDPDQ KL

M A
e’y

v

3HVHUWD GLGLN PDP
PHPDKDPL SURVHV
NODVL4NDVL PDNKUCKN

3HVHUWD GLGLN PDPSX
PHPDKDPL SHUDQDQ
MDPXU GDODP NHKLGXSDQ

3HVHUWD GLGLN PDP
PHPDKDPL SHUDQD"’}
EDNWHUL GDODP N

=
_—

v

3HVHUWD GLGLN PDPSX
PHPDKDPL SHPDQIDDWDQ
ELRWHNQRORJL GDODP
EHUEDJDL ELGDQJ
NHKLGXSDQ

3HVHUWD GLGLN PDPS
PHQJDSOLNDVLNDQ
SHQJJXQDDQ VXPEHU H
DOWHUQDWLI VHGHW )
SHPDQIDDWDQQ\D XQW
SHUPDVDODKDQ NHWH
HQHUJL

3HVHUWD GLGLN PDP
PHQHUDSNDQ SHPDKD
3% XQWXN PHQJDWDYV
SHUPDVDODKDQ EH

GHQJDQ SHUXEDKDQ L

A S D AR AN MR

— =
— =

Gambarl. &RQWRK $73 ,3$%$ )DVH (
6HODLQ LWX ,3% SDGD IDVH ( GDSDW MXJD GLDMDUNDQ

EHUEHGD EHGD GL WLDS WLDS PDWD SHODMD UD® W \VOLGIDO NK P
FRQWRK $73 DOWHUQDWLI SDGD WLDS WLDS PDVRDOLSHODMI
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3HVHUWD GLGLN PDP 3HVHUWD GLGLN PDPSX

PHPDKDPL SHQ\HEDE PHQJDSOLNDVLNDQ

GDPSDN VHUWD SHQJJIXQDDQ VXPEHU

PHQJRPXQLNDVLND®O HQHUJL DOWHUQDWLI ORNDO

SHUXEDKDQ LNOLP \DQJ VHGHUKDQD XQWXN
PHQJDWDVL SHUPDVDODKDQ
NHWHUVHGLDDQ HQHUJL \DQJ
UDPDK OLQJNXQJDQ

3HVHUWD GLGLN PDP
PHQJDSOLNDVLNDQ S
VLVWHP SHQJXNXUDQ
NHIJLDWDQ SHQ\HOILGL
LOPLDK 5

e H
p—

Gambar2. &RQWRK $73 $OWHUQDWLI )LVLND

3HVHUWD GLGLN PDP 3HVHUWD GLGLN GDS 3HVHUWD GLGLN PDPSX
PHPDKDPL VHMDUD¥ PHQXOLVNDQ NRQ4" PHPDKDPL VHMDUDK
SHUNHPEDQJDQ WH HOHNWURQ PHQXUX SHUNHPEDQJDQ WDEHO
PRGHO DWRP DWRP %RKU SHULRGLN XQVXU
Vv

3HVHUWD GLGLN GDS 3HVHUWD GLGLN PDP 3HVHUWD GLGLN GDSDW
PHQXOLV QDPD UXPX PHPSUHGLNVL PHQJLGHQWLA4NDVL
NLPLD GDQ SHUVD&< NHFHQGHUXQJDQ V&) NHGXGXNDQ XQVXU GDODP
UHDNVL NLPLD VHWDU NHSHULRGLNDQ XQVX WDEHO SHULRGLN XQVXU

WDEHO SHULRGLN XQ PRGHUQ

v

3HVHUWD GLGLN GDS
PHPEXNWLNDQ KXNXP
KXNXP GDVDU NLPL
KXNXP /DYRLVLHU 3U
'DOWRQ GDQ *D\ /XVV

3HVHUWD GLGLN PDPSX
PHQHUDSNDQ SULQVLS
NLPLD KLMDX GDODP

NHKLGXSDQ VHKDUL KDUL

e I
M) )

Gambar3 &RQWRK $73 $OWHUQDWLI .LPLD

3HVHUWD GLGLN GDS 3HVHUWD GLGLN PDPSX
PHPEDQGLQJNDQ PHQJHORPSRNNDQ
NHDQHNDUDJDPDQ ad\ PDNKOXN KLGXS \DQJ DGD
GXD ZLOD\DK GDQ FDU GL OLQJIJNXQJDQ VHNLWDU
SHOHVWDULDQQ\D

3HVHUWD GLGLN PDP
PHQGHVNULSVLNDGQ
NDUDNWHULVWLN VY
SHUDQDQQ\D GDODP
NHKLGXSDQ PDQXVLD

v
3HVHUWD GLGLN PDP 3HVHUWD GLGLN PDP 3HVHUWD GLGLN PDPSX
PHQJDQDOLVLV LQ PHQGHVNULSVLNDQ PHQGHVNULSVLNDQ
DQWDUNRPSRQHOQ NDUDNWHULVWLN MW NDUDNWHULVWLN EDNWHUL
HNRVLVWHP GDPSDN GDQ SHUDQDQQ\D GD GDQ SHUDQDQQ\D GDODP
VROXVLQ\D MLND HNR NHKLGXSDOQ NHKLGXSDOQ

GDODP NHWLGDNVHLP

—a —E&
NN

Gambar4 &RQWRK $73 $OWHUQDWLI %LRORJL
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. HVHOXUXKDQ $73 \DQJ GLWDPSLONDQ GDODP EXNX LQL
\DQJ GLKDUDSNDQ GDSDW PHQMDGL LQVLSUDVL EDJL J>
JXUX GDSDW PHQJHPEDQJNDQ $73 VHVXDL GHQJDQ NRQGL\

PDVLQJ PDVLQJ
\_ J

4. Karakteristik Mata Pelajaran IPA Fase D dan Fase E

,3%$ SDGD IDVH ' GLDMDUNDQ VHFDUD WHUSDGX VHGDQJNDQ
WHUVHQGLUL PHODOXL PDWD SHODMDUDQ 4VLNBDGKPLD

VHSHUWL IDVH ' ODWHUL ,3%$ \DQJ GLDMDUNDQ WHJS@IDXQSDGD
unit of inquiry \DLWX VHEXDK SUR\HN XQWXN PHQ\HOHVDLNDQ \
LVX OLQIJNXQJDQ GDUL EHUEDJDL VXGXW SDQGRQRJIEDLN 1

C. Strategi Pembelajaran

%HUGDVDUNDQ NDUDNWHULVWLN PDWD SHODMDDPQ ,3$ ID
SDLNDQ VHFDUD WHUSLVDK WHUEDJL DWDV PDWDLSHODM
.HPXGLDQ VHWHODK VHOXUXK PDWHUL VH GHNWHULGGE MY R WX
GHQJDQ PDWHUL WHUDSDQ WHULQWHJUDVL \DQJ PKHQJDQJN
OLQJNXQJDQ \DLWX SHUXEDKDQ LNOLP

6WUDWHJL SHPEHODMDUDQ DGDODK FDUD FDUD \DQ.
PHQ\DPSDLNDQ PDWHUL SHODMDUDQ 6WUDWHJL SHPEHOD
PRGHO SHPEHODMDUDQ \DQJ GLIJXQDNDQ PDWHUL SHODMD
GLJXQDNDQ GDODP XSD\D PHQFDSDL WXMXDQ SHPEHODMDUL
\DQJ GLUHQFDQDNDQ SHUOX PHPSHUWLPEDQJNDQ NRQGL
VHNLWDU VHNRODK GDQ NDUDNWHULVWLN VLVZD

7TXMXDQ VWUDWHIL SHPEHODMDUDQ EHUJDQWXQJ SDGD
DNDQ GLWHUDSNDQ GL NHODV 7HUGDSDW EHEBUDGDIDQWHU
GDSDW GLWHUDSNDQ GDODP SHQJD M D Yrbjext based Baviiihgl \DLW X
XQWXN PHODNXNDQ DNWLYLWDV SUR\HN GL VHOM DB UDXE G
LOQNXLUL SDGD vDDW PHODNVDQDNDQ D Nhmikpalrghdxyé¢/ 3HQJJ X
735 SDGD NHJLDWDQ SHPEHODMDUDQ GDSDW PHQGRURC
OHELK DNWLI GDOD P geadlenbhdsedleathR@ HOD SDW PHQMDGL SLO
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SDGD DNWLYLWDV SHPEHODMDUDQ OHQJDZDOL SHPEHODM
PDVDODK \DQJ VHGDQJ SRSXOHU GDODP PDV\DUDNDW GDSD
VLVZD GDODP SHPEHODMDUDQ ,3$%

$GD EHEHUDSD DOWHUQDWLI SLOLKDQ PHWRGH \DQJ GDSDV
SHPEHODMDUDQ ,3% IDVH ( \DLWX PHWRGH GRNEARMXND® WDC
DNWLYLWDV PHQHODDK DUWLNHO DWDX JDPEDUH®DDNRNWMRGH H
EHEHUDSD DNWLYLWDV GL %XNX 6LVZD OHWRGH GHPRQVV
HNVSHULPHQ MXJD GDSDW GLODNXNDQ MLND DODW GDQ EDKTE
PHPEHULNDQ NHVHPSDWDQ NHSDGD VHWLDS NHXMRPSRN Vi
PHPHUDJDNDQ SHUFREDDQ GL GHSDQ NHODV .HORPSRN ODI
EHUXSD SHUWDQ\DDQ SHQMHODVDQ GDQ ODLQQ\D GDODP C
PHWRGH UHVLWDVL GDSDW PHQMDGL SLOLKDHU¥RBBDI@VLOL
EHOXP PHPDGDL *XUX PHPEHULNDQ WD\DQJDQ \PLLUZMO XL YL«
PHPEXDW ULQJNDVDQ GLDJUDP GDUL WD\DQJDQ SHUFREDD
OHWRGH SHPEHODMDUDQ LQL GDSDW \®LPV$BU D § NFDIQNSIE DG D L
SHODNVDQDDQ DNWLYLWDV DNWLYLWDV \DQJ WHUVHGLD GD

Menentukan metode pembelajaran

OHWRGH DWDX PRGHO \DQJ GLVDPSDLNDQ GL EXNX LQL DGI
SURVHV SHPEHODMDUDQ GL NHODV *XUX GDSDW PHQJJXC

\DQJ VHVXDL GHQJDQ NRQGLVL VDWXDQ SHQGLGLNDQ
J

D. Asesmen

OHQXUXW .HSPHQ 0 KDODPDQ QUBDRBQ BWDXSHH DQ
SURVHV SHQJXPSXODQ GDQ SHQJRODKDQ LQIRUPDVL XQWXN
KDVLO EHODMDU SHVHUWD GLGLN 3ULQVLS DVHVPHQ DGDOTL

$VHVPHQ PHUXSDNDQ EDJLDQ WHUSDGX GDUMWBWVRVHV S|
SHPEHODMDUDQ GDQ SHQ\HGLDDQ LHREUPINMLXPRDXEDOVYWN
XQWXN SHQGLGLN SHVHUWD GLGLN GDQ RUDQJ WXD ZD
PHUHND GDODP PHQHQWXNDQ VWUDWHJIL SHPEHODMDUDQ

$VHVPHQ GLUDQFDQJ GDQ GLODNXNDQ VHVXDL GHQJDQ IX
GHQJDQ NHOHOXDVDDQ XQWXN PHQHQWXNDQ WHNQLN G
DVHVPHQ DJDU HIHNWLI PHQFDSDL WXMXDQ SHPEHODMDU
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$VHVPHQ GLUDQFDQJ VHFDUD DGLO SURSRUNDRWQDO Y
reliable XQWXN PHQMHODVNDQ NHPDMXDQ EHODMDU PH
WHQWDQJ ODQJNDK GDQ VHEDJDL GDVDU XQWXN PHQ\XV X
\DQJ VHVXDL VHODQMXWQ\D

/IDSRUDQ NHPDMXDQ EHODMDU GDQ SHQFDSDLDQ SHVHUW
GDQ LQIRUPDWLI PHPEHULNDQ LQIRUPDVL \DQJ EHUPDC
GDQ NRPSHWHQVL \DQJ GLFDSDL VHUWD VWUDWHJL WL

+DVLO DVHVPHQ GLIXQDNDQ ROHK SHVHUWD GIND®I SHQC
GDQ RUDQJ WXD ZDOL VHEDJDL EDKDQ UH5HNVL XQW
SHPEHODMDUDQ

7HUGDSDW WLJD MHQLV SHQLODLDQ \DQJ GLIJXQDBDR@W)>GDOD
VHEDJDL EHULNXW

1. Asesmen Awal

$VHVPHQ DZDO GLJXQDNDQ GL DZDO VHEHOXP SHPEHOD
PHQJXNXU VHMDXK PDQD SHPDKDPDQ SHVHUWD GLGLN W
GDQ MXJD SHQJHWDKXDQ DZDO WHUNDLW PDWHUL \DQJ DU
ROHK SHVHUWD GLGLN +DVLO DVHVPHQ DZDO GQODDGALMDG
PHQHQWXNDQ DNWLYLWDV SHPEHODM D UHD\QP YOI D DIND G [53. [\
GLODNXNDQ GHQJDQ WHV DWDXSXQ WDQ\D MDZDE GDQ ZD:

2. Asesmen Formatif

$VHVPHQ IRUPDWLI GLODNXNDQ VHSDQMDQJ SURMWYV SHP
VHMDXK PDQD SHUNHPEDQJDQ SHPDKDPDQ SHVHUWD GLGLN
GDODP PHUH5HNVLNDQ SURVHY SHPEHODMDUDQ \DMJ VHGI
GDSDW GLMDGLNDQ DFXDQ SHUEDLNDQ DNWLYLWDV SHPE
PHODNVDQDNDQ DVHVPHQ IRUPDWLI KXIDODXWDPQ IXQ X ©OGUD.
PHPEHULNDQ XPSDQ EDOLN NHSDGD SHVHUWD S®MGLN VH
PHQLQJNDWNDQ SRWHQVL \DQJ GLPLOLNL ROHK SHVHUWD

3. Asesmen Sumatif

$VHVPHQ VXPDWLI GLODNXNDQ SDG D QDNXN LP I5®! IPHEBV® DMVHDVL
PDQD NHWHUFDSDLDQ ..73 %HQWXN DVHVPHQ VXPDWLI \
GHQJDQ DNWLYLWDV EXNX VLVZD GDSDW EHUXSIRWHY SUR

Panduan Umum d



Menentukan jenis asesmen

6DWXDQ SHQGLGLNDQ GDQ SHQGLGLN PHPLOLNL NHOHOXDV
MHQLY WHNQLN EHQWXN LQVWUXPHQ GDQ |[ZDNWX S

EHUGDVDUNDQ NDUDNWHULVWLN WXMXDQ SHPEHODMDUDAQ
_J

E. Penjelasan Komponen Buku siswa

B8QWXN PHQGDSDWNDQ SHQJDODPDQ EHODMDU VHVXDL GHQJD(
%XNX 6LVZD GLVXVXQ VHGHPLNLDQ UXSD YWARKDLW JIDD P DWI
WHUVHGLD GDODP %XNX 6LVZD GDSDW PHQGXNXQVDBIHVHUWI
NRPSHWHQVL \DQJ GLKDUDSNDQ 7XMXDQ DNKLUQ\D SHVHUW
PHQFDSDL &3

ODWHUL SDGD %XNX 6LVZD GLWDPSLONDQ GDODP EHQWXN W
JDPEDU GLOHQJNDSL SDGD VHWLDS EDJLDQ PDWHUL XQWXN
DNDQ GLSHODMDUL SHVHUWD GLGLN 'HQJDQ DGAMNQ\D NRP
GLKDUDSNDQ OHELK WHUWDULN PHQ\HQDQJL GDQ GLPXGDK
, 38 6HFDUD XPXP WHUGDSDW OLPD EDJLDQ XWD®IDVYIDQJ WHU\

SHUWDPD KDODPDQ MXGXO EHULVL WXMXDQ SHPEHODMDU
SDGD EDE \DQJ DNDQ GLSHODMDUL SHUWDQ\DDQ SHPDQW

.HGXD EDJLDQ LVL \DQJ PHQFDNXS PDWHUL DNWLYLWI
LOQWLVDUL SHPEHODMDUDAQ

.HWLJD UHS5B5HNVL \DQJ PHQJDMDN SHVHUWD GLGLN XQW
WHUKDGDS SURVHVY EHODMDUQ\D SDGD WRSLN WHUVHEXW

.HHPSDW SHQLODLDQ \DQJ PHQFDNXS EHUEDJDL EHQWX
PHQJDUDK SDGD VRDO VRDO $.0

.HOLPD SHQJD\DDQ XQWXN PHQDPEDK ZDZDVDQ GDQ SHC
GLGLN PHQJHQDL PDWHUL SDGD WRSLN WHUVHEXW

6HWLDS EDE SDGD %XNX 6LVZD WHUGLUL DWBNEBPHBEWXIDSD 4\
SHVHUWD GLGLN GDODP PHQFDSDL FDSDLDQ SHPEWHODMDUD
LQL PHPLOLNL SHUDQ \DQJ VSHVL4N VHODPD WURGFBUDSHPEH
4WXU 4WXU \DQJ DGD GDODP %XNX 6LVZD GDQ SHQMHODVDQ

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
untuk SMA/MA Kelas X



Tujuan Pembelajaran
OHQFDNXS NHVHOXUXKDQ WXMXDQ SHPEHODMDUDQ \DQJ
WHUVHEXW

Aktivitas

JLWXU LQL PHUXSDNDQ NHJLDWDQ \DQJ KDUXV GLODN>
PHOLSXWL SHPHUROHKDQ GDQ SHQHODDKDQ DWRQPDVL
VHGHUKDQD GL OLQJNXQJDQ VHNLWDU PHQ\LPDN YLGHR
$MDNDQ SDGD 4WXU LA GLENYXWNDWDRQLY DNWLYLWDVQ
D\R DPDWL D\R FDUL D\R WHPXNDQ D\R KXEXQJNDQ
D\R EXDW

Ayo berlatih

3DGD 4WXU LQL GLWDPSLONDQ EHUDJDP MHQLYV SHU
GHQJDQ PDWHUL SDGD VXEEDE DWDX EDE WHUVHEXW
\DQJ GLPXQFXONDQ WLGDN KDQ\D XQWXN PHQJDNVHYV
GLGLN WHWDSL MXJD WHQWDQJ NHWHUDPSLODQ SURVH

Fakta Sains

,QIRUPDVL WDPEDKDQ WHUNDLW ELRJUD4 LOPXZDQ S
SHUFREDDQ LOPLDK VHMDUDK SHUNHPEDQJDQ WHRUL
GDODP NHKLGXSDQ VHKDUL KDUL DWDX LQIRUPDVL ODL
\DQJ VHGDQJ GLEDKDV

Intisari
5LQJNDVDQ WHQWDQJ NRQVHS NXQFL PDWHUL SDGD WLDS
GDODP EHQWXN SHUQ\DWDDQ

$\R %HUHS5HNVL

.HILDWDQ SHVHUWD GLGLN XQWXN EHUSLNLU VHFDUD PH
VXGDK GLSHODMDUL GDQ PHQJLGHQWL4ANDVL NHNXUDQ.
VLNDS SHVHUWD GLGLN VHWHODK PHPSHODMDUL PDWH!

Proyek

BUR\HN PXODL GLSHUNHQDONDQ EDLN GL DZDO EDE PDXSX(
GLODNXNDQ VHLULQJ GHQJDQ SHODNVDQDDQ SHPEHODN
BUR\HN LQL PHUXSDNDQ DNWLYLWDV VLVZD XQWXN PHQ
PHPEHULNDQ VROXVL SHUPDVDODKDQ PHODOXL VHEXDK
GHQJDQ PDWHUL SDGD EDE WHUVHEXW

Panduan Umum 6



Ayo Cek Pemahaman

JLWXU LQL PHUXSDNDQ WHYVY SDGD DNKLU EDE XQRWWXN PHQJ>
GLGLN WHUKDGDS WRSLN GDQ NHWHUDPSLODEHBURD&VQ\D
EHUDQHND UDJDP GDQ PHQ\HUXSDL VRDO VRDO $.0

Pengayaan

B3HQJD\DDQ PHUXSDNDQ 4WXU DNKLU EDE \DQJ EHULVL L
WHUNDLW PDWHUL \DQJ VXGDK GLSHODMDUL 3HQJD\DDQ
SHVHUWD GLGLN EHUWDPEDK WHQWDQJ WRSLN WHUVHEX\

F. Skema Pembelajaran

Tabel3. 6NHPD 3HPEHODMDUDQ ,3$ )DVH (

- $VSH . HWHUDQJDQ

7XMXDQ SHVHUWD GLGLN PDPSX PHQJDSOLNDVLNDQ £
SHPEHODMDUWDIQYWHP SHQJXNXUDQ GDODP SHQ\HOLGLNDQ

$ORNDVL ZDNWX -3 MDP SHODMDUDQ

.DWD NXQFL $ODW XNXU DQJND SHQWLQJ EHVDUDQ
SHQJXNXUDQ VDWXDQ

SRNRN PDWHUL ODFDP PDFDP DODW XNXU
%HVDUDQ VDWXDQ GLPHQVL GDQ QRWDVI
3HQJJIJXQDDQ EHUEDJDL PDFDP DODW XNXU
$WXUDQ DQIJND SHQWLQJ
J)DNWRU SHQ\HEDE NHVDODKDQ SHQJXNXUD
SHQHQWXDQ QLODL UDWD UDWD GDQ QLODI
NHWLGDNSDVWLDQ SHQJXNXUDQ EHUXODQJ

$NWLYLWDV OHODNXNDQ DNWLYLWDV EHUGDVDUNDQ XUX\
SHPEHODMDU®mMGD %XNX 6LVZD

$NWLYLWDV Problembasedlearning PHODNXNDQ DNWLYLWDV

SHPEHODMDUD@DOLVD PDVDODK EHUNDLWDQ GHQJDQ SHQ

DOWHUQDWLNDQJ WHUMDGL GL VHNLWDU OLQJNXQJDQ WH
SHVHUWD GLGLN KLQJJD PHPEHULNDQ JDJD\
SHPHFDKDQ PDVDODK EHUGDVDUNDQ SHPDKEL
PHQJHQDL SHQJXNXUDQ

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
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CwoE 1R svsw HWHUDQIDO

6XPEHU EHODMDU %XNX \DQJ GDSDW GLMDGLNDQ UHI
PDXSXQ SHVHUWD GLGLN DGDODK VHEDJDL
+DOOLGD\ ' 5HVQLFN DQG 5 :DONHU
Fundamentals of Physics, 7 " Editon 1HZ <RUN
-RKQ :LOH\ 6RQV ,QF
+HZLWW 3D XCoriteptual Physics, 12"
Editon 86 3HDUVRQ (GXFDWLRQ ,QF
6DQJ ' -RQHV * &KDGKD * DQG :RRG
5 Cambridge International AS and A
Level Coursebook 6HFRQG (GLWLRQ 3K\VLFV 8.
&DPEULGJH 8QLYHUVLW\ 3UHVV

$VHVPHQ JRUPDWLI EHUEDJDL DNWLYLWDV \DQJ !
%XNX 6LVZD
6XPDWLI $\R &HN 3HPDKDPDQPX 3UR\HN $N

7XMXDQ SHVHUWD GLGLN PDPSX PHPDKDPL SHUDC
SHPEHODMDUD®DODP NHKLGXSDQ
SHVHUWD GLGLN PDPSX PHPDKDPL SHPDC
ELRWHNQRORJL GDODP EHUEDJDL ELGDQ.

$ORNDVL ZDNWX -3
.DWD NXQFL 9LUXV UHSOLNDVL YDNVLQ
SRNRN PDWHUL &LUL FLUL YLUXYV

BWUXNWXU YLUXV
5HSOLNDVL 9LUXV

3HUDQDQ 9LUXV

9LUXV GDODP ELRWHNQRORJL

$SNWLYLWDV OHODNXNDQ WHODDK VWUXNWXU YLUXV $N

SHPEHODMDUWRODDK UHSOLNDVL YLUXV $NWLYLWDYV
SHUDQDQ YLUXV $NWLYLWDV WHODDK
YLUXV $NWLYLWDV GDQ SUR\HN

$SNWLYLWDV
SHPEHODM D Utin®, pair, share
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ B®GIbW 5HHFH -D
-DNDUWD (UODQJJD
KWWSV Z7ZZ ZKR LQW

Panduan Umum 4
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CwoE 1R svsw HWHUDQIDO

-2

$VHVPHQ

7XMXDQ

JRUPDWLI WHV SDGD $NWLYLWDV $\R %H

SHQXJDVDQ $NWLYLWDV GDQ
6XPDWLI 7HV SDGD $NWLYLWDV $\R &HN
SHPDKDPDQPX GDQ 3UR\HN

S3HVHUWD GLGLN GDSDW PHPDKDPL VWUXNW X

SHPEHODMDUDWRP VHUWD NDLWDQQ\D GHQJDQ WDEHO SH

$ORNDVL ZDNWX -3

.DWD NXQFL

6WUXNWXU DWRP MDUL MDUL DWRP HQ

D4QLWDV HOHNWURQ NHHOHNWURQHJDWLID!

3RNRN PDWHUL $WRP

$SNWLYLWDYV

3DUWLNHO VXEDWRPLN SURWRQ HOHNWUF
,RQ

,VRWRS

.RQ4JXUDVL HOHNWURQ
(OHNWURQ YDOHQVL
*RORQJDQ GDQ SHULRGH
7DEHO SHULRGLN XQVXU
-DUL MDUL DWRP
(QHUJL LRQLVDVL
$4QLWDV HOHNWURQ
.HHOHNWURQHJDWLIDQ

OHQJDPDWL SHUFREDDQ OLVWULN VWDWLV

SHPEHODMDUDVYHEDJDL SHQJDQWDU PHPSHODMDUL VWUXN

GDQ VLIDWQ\D
OHPEXNWLNDQ WHRUL DWRP 'DOWRQ $NWL
OHQJLGHQWL4NDVL SDUWLNHO VXEDWRPLN
$\R %HUODWLK 6XEEDE
OHQJLGHQWL4NDVL SDUWLNHO VXEDWRPLN
LVRWRS $\R %HUODWLK
3HQJDQWDU PHPDKDPL WHRUL DWRP 1LHOV
PHODOXL PHQ\LPDN WD\DQJDQ VSHNWUXP J
$SNWLYLWDYV
OHQXOLV NRQ4JXUDVL HOHNWURQ GDQ PHQ
HOHNWURQ YDOHQVL $\R %HUODWLK 6XEED
OHQHPXNDQ NHWHUDWXUDQ XQVXU GDODP
JRORQJDQ GDQ SHULRGH $NWLYLWDV

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
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woE 1k svsw HWHUDQIDO

OHQIJLGHQWL4ANDVL NHFHQGHUXQJDQ VLII
XQVXU GDODP VDWX JRORQJDQ GDQ VDW>
$NWLYLWDV vV G

BUR\HN DNKLU EDE DGDODK SHQHUDSDQ
PDWHUL \DQJ VXGDK GLSHODMDUL SDGD I

$SNWLYLWDV
SHPEHODM D Wgw
DOWHUQDWLI

6XPEHU EHODMDU & KD QJ Kina B&s&) &onsep-
Konsep Inti, Jilid 1, Edisike-3 -DNDUWD (UODQJJD
.RW] et Chemistry and Chemical

Reactivity, 11 " editon %RVWRQ &HQJDJH
7UR 1LY DO G®&emistry: Structure and

Properties, 2" editon 86 3HDUVRQ
6LOEHUEHUJ 0D \CWemidtng The

Molecular Nature of Matter and Change, 3 ™

editon % RVWRQ OF*UDZ +LOO

$VHVPHQ YJRUPDWLI
$NWLYLWDYV vV G
$\R %HUODWLK

6XPDWLI
$\R &HN 3HPDKDPDQPX
BURVHN $NKLU %DE

7XMXDQ SHVHUWD GLGLN GDSDW PHPDKDPL KXNXP
SHPEHODMDUGRVDU NLPLD VHUWD SHUDQQ\D GDODP NH
VHKDUL KDUL

$ORNDVL ZDNWX -3

.DWD NXQFL SHUVDPDDQ UHDNVL NLPLD KXNXP /D°
BURXVW KXNXP 'DOWRQ KXNXP *D\ /XVVDF

3RNRN PDWHUL SHUVDPDDQ UHDNVL NLPLD VHWDU
+XNXP GDVDU NLPLD /DYRLVLHU 3URXVYV
*D\ /IXVVDF

Panduan Umum 4



CwoE 1R svsw HWHUDQIDO

-2

$NWLYLWDV

$NWLYLWDV OHQJDPDWL HPSDW FLUL FL

SHPEHODMDUDMHQLY UHDNVL NLPLD \DQJ DGD GDODP NHK

$SNWLYLWDV

VHKDUL KDUL \DLWX SHPEDNDUDQ SHUNDU
SHPEXVXNDQ GDQ SHQJHQGDSDQ $NWLYLW
DGDODK SHQJDQWDU SHQJHQDODQ MHQLV LU
GDQ SHUVDPDDQ UHDNVL NLPLD VHWDUD
$NWLYLWDYV OHODNXNDQ SHUFREDDQ PH
ORJDP SLWD PDJQHVLXP XQWXN PHPEXNWLH
WHRUL SHPEDNDUDQ ORJDP \DQJ PHQ\DQJJI
5RIJLVWRQ

$SNWLYLWDYV OHPEHGDNDQ WHRUL 5RJLV
SHUFREDDQ /DYRLVLHU EDKZD SHPEDNDUDQ
PHPHUOXNDQ JDV RNVLJHQ VHKLQJJD PDVV
MXVWUX EHUWDPEDK

$NWLYLWDYV OHODNXNDQ SHUFREDDQ ED
XQWXN PHPEXNWLNDQ EDKZD PDVVD ]DW VH
UHDNVL VDPD GHQJDQ PDVVD ]DW VHEHOXP
KXNXP /DYRLVLHU

$\R %HUODWLK 6XEEDE % OHPEXNWLNDQ K
3URXVW 'DOWRQ GDQ *D\ /XVVDF PHODOXL
SHUKLWXQJDQ

$SNWLYLWDYV OHQHUDSNDQ KXNXP GDVDU
PHODOXL SHUKLWXQJDQ XQWXN PHQ\HOHVD
GDODP NHKLGXSDQ VHKDUL KDUL

3UR\HN DNKLU EDE DGDODK SHQHUDSDQ GEC
PDWHUL \DQJ VXGDK GLSHODMDUL SDGD ED

SHPEHODM D Urhidk Pair Share 736

DOWHUQDWLI

6XPEHU EHODMDU &KDQJ Kina B&s&y &onsep-

Konsep Inti, Jilid 1, Edisike-3 -DNDUWD (UODQJJD
.RW] etdl Chemistry and Chemical

Reactivity, 11 " ediion %RVWRQ &HQJDJH
7UR 1LY DO G®&emistry: Structure and

Properties, 2" editon 86 3HDUVRQ
6LOEHUEHUJ 0D CWmistrg The

Molecular Nature of Matter and Change, 3 ™

editon % RVWRQ OF*UDZ +LOO
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CwoE 1R svsw HWHUDQIDO

$VHVPHQ JRUPDWLI
$SNWLYLWDYV V G
$\R %HUODWLK

6XPDWLI
$\R &HN 3HPDKDPDQPX
BUR\VHN $NKLU %DE

7XMXDQ 3HVHUWD GLGLN GDSDW PHPDKDPL UHDNVL
SHPEHODMDUBHUDQQ\D GDODP NHKLGXSDQ VHKDUL KDU

$ORNDVL ZDNWX -3

.DWD NXQFL SBURVHYV NLPLD SULQVLS NLPLD KLMD?>

OLQJIJNXQJDQ

3RNRN PDWHUL SHQJHUWLDQ NLPLD KLMDX

3URVHVY GDQ SHUVDPDDQ UHDNVL NLPLD

GDODP NHKLGXSDQ VHKDUL KDUL
3ULQVLS .LPLD +LMDX

$SNWLYLWDYV $NWLYLWDYV OHQHODDK EDFDDQ WHUN

SHPEHODMDUDSHQWLQJQ\D NLPLD KLMDX

$SNWLYLWDYV OHQHOXVXUL LQIRUPDVL
SHUPDVDODKDQ \DQJ WLGDN VHVXDL GHC(
NLPLD KLMDX VHUWD PHQ\DUDQNDQ VROX
DNWLYLWDV LQL EHOXP PHQXOLVNDQ SHL

UHDNVL NLPLD VHWDUD

$\R %HUODWLK 6XEEDE & /DWLKDQ PHQ\I

SHUVDPDDQ UHDNVL NLPLD

$SNWLYLWDYV OHQJLGHQWL4NDVL SUR\
GDODP NHKLGXSDQ VHKDUL KDUL \DQJ WL
GHQJDQ SULQVLS NLPLD KLMDX GDQ VRO>
DNWLYLWDV LQL GLVHUWDL GHQJDQ PHQ>
UHDNVL NLPLD VHWDUD GDUL SURVHV NLF
PHQGXNXQJ SULQVLS NLPLD KLMDX

$NWLYLWDYV OHQHOXVXUL LQIRUPDVL
GDODP PHQGXNXQJ SULQVLS NLPLD KLMD
$NWLYLWDYV OHQJDPDWL NHDGDDQ OL

VHNLWDU UXPDK VHNRODK \DQJ NXUDAQ.
PHQGXNXQJ SULQVLS NLPLD KLMDX NHPX
PHQ\DUDQNDQ VROXVL EHUXSD NHJLDWDC

Panduan Umum 4



CwoE 1R svsw HWHUDQIDO

BUR\HN DNKLU EDE DGDODK SHQHUDSDQ GELC
PDWHUL \DQJ VXGDK GLSHODMDUL SDGD ED

$NWLYLWDV
SHPEHODM D WPoQlem Based Learning 3%/
DOWHUQDWLI

6XPEHU EHODMDU etalR W] GChenistry and Chemical
Reactivity, 11 " ediion %RVWRQ &HQJDJH
6LOEHUEHUJ 0D CWmistng The
Molecular Nature of Matter and Change, 3 ™
edition %RVWRQ OF*UDZ +LOO
KWWSV ZZZ HSD JRY JUHHQFKHPLVWU\ ED
JUHHQ FKHPLVWU\
KWWSV VGJV XQ RUJ DJHQGD

$VHVPHQ JRUPDWLI
$SNWLYLWDV

6 XPDWLI
$\R %HUODWLK
$\R &HN 3HPDKDPDQ
BUR\VHN $NKLU %DE

7XMXDQ SHVHUWD GLGLN PDPSX PHPDKDPL NHDQHN
SHPEHODMDUDWDJDPDQ KD\DWL
SHVHUWD GLGLN PDPSX PHPDKDPL SHPDQILC
ELRWHNQRORJL GDODP EHUEDJDL ELGDQJ N

$ORNDVL ZDNWX -3

.DWD NXQFL NHDQHNDUDJDPDQ KD\DWL WLQJNDW JHQ WLQ.
WLQIJNDW HNRVLVWHP NHDQHNDUDJDPDQ KD\D

3RNRN PDWHUL 7LQIJNDWDQ NHDQHNDUDJDPDQ KD\D\
.HDQHNDUDJDPDQ KD\DWL ,QGRQHVLD
SHUDQDQ NHDQHNDUDJDPDQ KD\DWL
SBHOHVWDULDQ NHDQHNDUDJDPDQ KD\DWL C
ELRWHNQRORJL

$NWLYLWDV OHQJDPDWL NHDQHNDUDJDPDQ KD\DWL $NWL

SHPEHODMDU®DQ PHQHODDK DUWLNHO SHPDQIDDWDQ ELR
GDODP SHOHVWDULDQ NHDQHNDUDJDPDQ KD\
$SNWLYLWDYV

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
untuk SMA/MA Kelas X
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CwoE 1R svsw HWHUDQIDO

$NWLYLWDV
SHPEHODMDUDUR\HN
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ Belb@®@ 5HHFH

-DNDUWD (UODQJJD

$VHVPHQ JRUPDWLI SHQXJDVDQ $NWLYLWDYV
6XPDWLI 7HV SDGD DNWLYLWDV $\R %HUOI

7TXMXDQ S3HVHUWD GLGLN PDPSX PHPDKDPL SURVHYV

SHPEHODMDUPODNKOXN KLGXS

$ORNDVL ZDNWX -3

.DWD NXQFL .ODVLANDVL OLPD NLQJGRP

SRNRN PDWHUL .ODVLANDVL PDNKOXN KLGXS OLPD N

$NWLYLWDV OHQJHORPSRNNDQ PDNKOXN KLGXS $NWLY
SHPEHODMDU®DQ PHQJREVHUYDVL FRQWRK NLQJGRP $1

$SNWLYLWDV
SHPEHODMDUWDRRQw XQWXN OLPD NLQJGRP
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ B®Ib@®@ 5HHFH

-DNDUWD (UODQJJD

$VHVPHQ JRUPDWLI SHQXJDVDQ $NWLYLWDYV

$SNWLYLWDYV

6XPDWLI 7HV SDGD DNWLYLWDV $\R %HUOI

7XMXDQ SBHVHUWD GLGLN PDPSX PHPDKDPL SHUDC

SHPEHODMDUDBDNWHUL GDODP NHKLGXSDQ

SBHVHUWD GLGLN PDPSX PHPDKDPL SHPDC
ELRWHNQRORJL GDODP EHUEDJDL ELGDQ.

$ORNDVL ZDNWX -3
.DWD NXQFL %DNWHUL VWUXNWXU WXEXK SHUDQI
SRNRN PDWHUL &LUL FLUL EDNWHUL

6WUXNWXU EDNWHUL

SHUDQDQ EDNWHUL WHUPDVXN GDODP EL

$SNWLYLWDV OHQJRNXODVL EDNWHUL GDQ PHQJDPDWL C

SHPEHODMDUPRINURVNRS $NWLYLWDV

Panduan Umum 4



CwoE 1R svsw HWHUDQIDO

$NWLYLWDV
'HPRQVWUDVL DWDX PHQJDPDWL JDPEDU DWI

SHPEHODMDUD|$
UHSOLND EDNWHUL
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ BBIb 5HHFH -DQl
-DNDUWD (UODQJJD

$VHVPHQ JRUPDWLI ODSRUDQ $NWLYLWDYV
6XPDWLI 7HV SDGD DNWLYLWDV $\R %HUODW

7TXMXDQ SHVHUWD GLGLN PDPSX PHPDKDPL SHUDQD
SHPEHODMDUD@DODP NHKLGXSDQ
SHVHUWD GLGLN PDPSX PHPDKDPL SHPDQILC
ELRWHNQRORJL GDODP EHUEDJDL ELGDQJ N

$ORNDVL ZDNWX -3
.DWD NXQFL )XQJL VWUXNWXU WXEXK SHUDQDQ
SRNRN PDWHUL &LUL FLUL MDPXU

SHUDQDQ MDPXU WHUPDVXN GDODP ELRWH|

$NWLYLWDV OHQJREVHUYDVL MDPXU DNWLYLWDYV GDCQ
SHPEHODMDUDGHQWL4NDVL IDNWRU IDNWRU \DQJ PHPHQJI
SHUWXPEXKDQ MDPXU $NWLYLWDV

$SNWLYLWDV
SHPEHODMDUDUR\HN SURGXNVL PDNDQDQ GDUL MDPXU
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ BB 5HHFH -DQl
-DNDUWD (UODQJJD

$VHVPHQ JRUPDWLI ODSRUDQ $NWLYLWDYV
6XPDWLI SUR\HN $NWLYLWDYV

7XMXDQ 3HVHUWD GLGLN PDPSX PHPDKDPL HNRVLVWE
3HPEHODMDUD@WHUDNVL DQWDUNRPSRQHQ HNRVLVWHP V
\DQJ PHPHQJDUXKL

$ORNDVL ZDNWX -3
.DWD NXQFL (NRVLVWHP LQWHUDNVL
SRNRN PDWHUL (NRVLVWHP

.RPSRQHQ HNRVLVWHP
,QWHUDNVL DQWDUNRPSRQHQ

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
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CwoE 1R svsw HWHUDQIDO

$NWLYLWDV OHODNXNDQ SHQJDPDWDQ NRPSRQHQ HNRV

SHPEHODMDUBQWLYLWDYV

$SNWLYLWDV

OHPEDQGLQJNDQ NRPSRQHQ GDQ LQWHUDN

SHPEHODMDUDQ
dua HNRVLVWHP
DOWHUQDWLI

6XPEHU EHODMDU &DPSEHOO 1LHO $ B®Ib@®@ 5HHFH

-DNDUWD (UODQJJD

$VHVPHQ JRUPDWLI ODSRUDQ $NWLYLWDYV
6XPDWLI SUR\HN GDQ DNWLYLWDV $\R %HL

7XMXDQ 3HVHUWD GLGLN PDPSX PHQJDSOLNDVLNDOQ
3HPEHODMDUDXQDDQ VXPEHU HQHUJL DOWHUQDWLI VHG
SHPDQIDDWDQQ\D XQWXN PHQJDWDVL SHU

NHWHUVHGLDDQ HQHUJL

$ORNDVL ZDNWX -3

.DWD NXQFL 'D\D HQHUJL KXNXP NHNHNDODQ HQH

HQHUJL VXPEHU HQHUJL

3RNRN PDWHUL ODVDODK NHWHUVHGLDDQ HQHUJL

(QHUJL GDQ NRQYHUVL HQHUJL
ODFDP PDFDP VXPEHU HQHUJL

'DPSDN HNVSORUDVL GDQ SHQJJXQDDQ H
(QHUJL WHUEDUXNDQ VHEDJDL VROXVL

*D\D KLGXS KHPDW HQHUJL

SNWLYLWDV OHODNXNDQ DNWLYLWDV EHUGDVDUNDQ XU

SHPEHODMDU®MGD %XNX 6LVZD

$NWLYLWDV ResearchBased Learning PHQJNODUL4NDVL GDQ

SHPEHODMDUPHXQJLGHQWLA4ANDVL LVX SHUWDQ\DDQ WD

DOWHUQDWLIWHND WHNL EHUNDLWDQ GHQJDQ PDVDODK
HQHUJL \DQJ WHODK WHUMDGL KLQJJD PH
SHPDQIDDWDQ VXPEHU HQHUJL DOWHUQDW

6XPEHU EHODMDU %XNX \DQJ GDSDW GLMDGLNDQ UHI
PDXSXQ VLVZD DGDODK VHEDJDL EHULNXW
6DQJ ' -RQHV * &KDGKD * DQG :RRG

5 Cambridge International AS and A
Level Coursebook, Second Edition Physics 8.
&DPEULGJH 8QLYHUVLW\ 3UHVV

Panduan Umum é



Cwok 1R svse HWHUDQIDO

KWWSV Z7ZzZzZ XQGS RUJ VLWHV J 40HV ]JVNJ
SXEOLFDWLRQV FKDSWHU SGI

KWWSV XQIFFF LQW UHVRXUFH FGBURPV C
PLWLIDWLRQ 5HVRXUFHBPDWHULDOV *UHHC
OLWLIJDWLRQB$VVHVVPHQWB*XLGHERRNB
SGI

$VHVPHQ JRUPDWLI DNWLYLWDV DNWLYLWDV \DQJ
6XPDWLI $\R &HN 3HPDKDPDQ

7XMXDQ SHVHUWD GLGLN PDPSX PHQHUDSNDQ SHPDK!
SHPEHODMDUDB® XQWXN PHQJDWDVL SHUPDVDODKDQ EHUN
GHQJDQ SHUXEDKDQ LNOLP

$ORNDVL ZDNW X -3

.DWD NXQFL . HODLNDQHNHDNG DX RRIPK NDFD NHQDLNDQ
VXKX EXPL SHPDQDVDQ JOREDO SHUXEDKDC

3RNRN PDWHUL SHUXEDKDQ LNOLP

$NWLYLWDV 3UR\HN PHQJREVHUYDVL SHQ\HEDE GDPSDN
SHPEHODMDUPHQHQWXNDQ VROXVL SHUXEDKDQ LNOLP NH
PHQJDPSDQ\HNDQ GL PHGLD VRVLDO

$NWLYLWDV OHODNXNDQ NXQMXQJDQ NH UXPDK NDFD X

SHPEHODMDUDRHUDVDNDQ HIHN UXPDK NDFD

DOWHUQDWLI OHODNXNDQ VWXGL OLWHUDWXU WHUNDLW
GDPSDN GDUL SHUXEDKDQ LNOLP

6XPEHU EHODMDU 6FKQHLGHU 6 + $ 5RVHQFUDQ] DQ
Climate Change Policy: ASurvey DVKLQJWRQ '&
,VODQG 3UHVV

$VHVPHQ JRUPDWLI $\R %HUODWLK
6XPDWLI 3UR\HN GDQ $\R &HN 3HPDKDPDQPX

Panduan Guru lImu Pengetahuan Alam (Edisi Revisi)
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A. Pendahuluan

SHQIJXNXUDQ PHUXSDNDQ GDVDU SHQJHWDKXDQ GDQ NHW
NHIJLDWDQ LOPLDK SDGD EHUEDJDL ELGDQJ NHUOPXDQ N
WRSLN LQL PHQMDGL WRSLN SHPEXND SDGD UXPS$SXQ PDWD
6HWHODK PHPSHODMDUL %DE SHVHUWD GLGLND@DSDW PF
GDQ NHWHUDPSLODQ PHQJXNXU XQWXN NHJLDWD{POLOPLDK S
SDGD PDWD SHODMDUDQ 4VLND NLPLD GDQ ELRORJL 6XEETL
GLVXVXQ EHUMHQMDQJ EHUGDVDUNDQ SHQJHWDKWDQ SUDV\
GLGLN SHUOX PHPDKDPL KDNLNDW LOPX VDLQWGBKHOQ PHWE
GLSHODMDUL VHEHOXPQ\D SDGD IDVH '

6HWHODK PHPSHODMDUL %DE SHVHUWD GLGLN GLKDUDSNLEL

OHQJNODVL4NDVLNDQ PDFDP PDFDP DODW XNXU EHUGDV
GLXNXU

OHQJXNXU GHQJDQ PHQJJXQDNDQ DODW XNXU \DQJ VHVX!
OHODNXNDQ SHQJRODKDQ GDWD KDVLO SHQJXNXUDQ GHQJD
DQJND SHQWLQJ

OHQXOLVNDQ KDVLO SHQJXNXUDQ GHQJDQ PHQJJXQDND
QRWDVL LOPLDK

OHQHQWXNDQ QLODL NHWLGDNSDVWLDQ SDGD SHQJXNXU
OHUDQFDQJ SHUFREDDQ XQWXN PHQ\HOLGLNL VXDWX NDV

BHOXUXK PDWHUL %DE GDSDW GLVDPSDLNDQ GHQJDQ DC
SHODMDUDQ -3 .LVDUDQ DORNDVL ZDNWX SH@QWXMLDQ PD\
GHQJDQ NRQGLVL DNWXDO VDWXDQ SHQGLGLNDQ *XUX SHUOX
NRQGLVL SRWHQVL NHPDPSXDQ LQGLYLGX VLVZD GDQ GLQ

%HULNXW LQL PHUXSDNDQ SHWD NRQVHS GDDIOBBWHWUMBLVW
LOPLDK
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PHQJKDVL

PHQJJIXQD

GDSDW PHQJD WRU

5DWD 5DWD 'DWD
3HQJIXNXUDQ

GLGDSDWNDQ 1LODL 6NDOD
GDUL SURVHV SHQJRODKDQ (HUNHFLO
GDWD
Q $WXUDQ $QJIND
3HQWLQJ
ONDQ
PHPLOLNL
'LPHQVL

%HVDUDQ 3RNRN

LQIRUPDVL D

WDV
%HVDUDQ 7XUXQDQ

WHUGLUL DWDV 6DWXDQ
,QWHUQDVLRQDO 6,

1RQ 6,

DW

NDQ

,_I I

PHPEHU

LQIRUPE $ODW 8NXU

3DQMDQJ
wibo QMDQ

$ODW 8NXU 0DVVD

$ODW 8NXU 9ROXPH
MHQLYV MHQLV
$ODW 8NXU

%HVDUDQ /DLQ

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXV GLNXDVDLPR® B K CSIHWB WW
VLVWHP SHQJXNXUDQ GDODP NHUMD LOPLDK DGDGBK KDNI
LOPLDK GDQ SHQJXNXUDQ \DQJ VHEHOXPQ\Bl WHI®QKD®@LSHC
DGD EDLNQ\D PDWHUL SUDV\DUDW GLXODYV
SDGD PDWHUL VLVWHP SHQJXNXUDQ GDODP N
PDWHUL SUDV\DUDW GDSDW GLODNXNDQ GHQJDQ FDUD PHQJL
QVHS SUDV\DUDW WHUVHEXW VHFDHDLOWWI® DR WF
DV\DUDW GDODP EHUDJDP EHQWXN PBODRD VH
VHUWD PHPEHULNDQ XODVDQ EDFDDQ VLQJND)

GHPLNLDQ
PHODQJNDK

NHPEDOL NR
PDWHUL SU
ODLQ ODLQ
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C. Penyajian Materi Esensial

%YHULNXW DGDODK NRQVHS SHOQWLQJ DWDX NR@DGIES NXQFL
NHUMD LOPLDK

OHQJXNXU DGDODK PHPEDQGLQJIJNDQ XNXUDQ DQWDUD VXDV
GLNHWDKXL QLODLQ\D GHQJDQ DODW XNXU VWDQGDU \DQ

OHQGDSDWNDQ KDVLO SHQJXNXUDQ \DQJ SUHVLVL GDQ D
D 3UHVLVL PHUXSDNDQ VHEHUDSD GHNDW QLODL SHQJXNXU
GDVDUQ\D VHEHUDSD SUHVLVL VXDWX KDVLQ SHQJXN)
EHUDSD EDQ\DN WHPSDW GHVLPDO SDGD KDVLO SHQJXNX
E $NXUDVL DGDODK VHEHUDSD GHNDW QLODL SHQJXNXUDQ G

%HVDUDQ DGDODK VHVXDWX \DQJ GDSDW GLXNXU GDQ G
WHUWHQWX &RQWRKQ\D WHUPDVXN SDQMDQJ PDVVD :
%HVDUDQ WHUGLUL DWDV EHVDUDQ SRNRN GDQ EHVDUDQ

+DVLO SHQJXNXUDQ PHPEHULNDQ GXD LQIRUPDVL
PHQJLQGLNDVLNDQ EHVDUDQ NXDQWLWDV GDQ PHQJLQGL
&RQWRK KDVLO SHQJXNXUDQ GLDPHWHU NRLQIDGDODK
XNXUDQ NRLQ GHQJDQ EHVDUDQQ\D DGDODK GLDPHWHF
BHQWLPHWHU FP PHUXSDNDQ VWDQGDIWUDWDBIED QFXWTQRV \
WHUVHEXW +DVLO SHQJXNXUDQ WHUVHEXW P HPHWHWDQ SH
NRLQ DGDODK GXD NDOL OLSDW GDUL VWDQGDU FP

6DWXDQ KDUXV PHPLOLNL NDUDNWHULVWLN EHULNXW

D 6DWXDQ KDUXV PHPSHUWDKDQNDQ VWDQGDU VNDOD NRC
XEDK WHUKDGDS EHUMDODQQ\D ZDNWX GDQ EHUXEDKQ

E 6DWXDQ KDUXV GDSDW GLWHULPD VHPXD RUDQJ XQL"

F 6DWXDQ KDUXV GDSDW WHUGH4QLVL GHQJDQ EDLN GL

G 6DWXDQ KDUXV PXGDK GLEDQGLQJNDQ GHQJDQ VDWX
\DQJ VDPD

H 8NXUDQ SDGD VDWX VNDOD VDWXDQ KDUXV WHWDS \
GLXNXU GHQJDQ VDWXDQ WHUVHEXW WLGDNDER EHK DMHUO

BHWLDS SHQJXNXUDQ \DQJ GLODNXNDQ WLGDN OXSXW GDU
%HULNXW LQL PHUXSDNDQ IDNWRU IDNWRU \DQJ GDSDW F
SHQJXNXUDQ
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D

.HVDODKDQ XPXP PHUXSDNDQ NHVDODKDQ SHQJXNXUDC
SHQJJIJXQD DODW XNXU \DQJ NXUDQJ WHUDPSLO GDQ |
.HVvDODKDQ VLVWHPDWLY WHUGLUL DWDYV
.HVDODKDQ WLWLN QRO DGDODK NHVDODKDQ SHQJXN
NHDGDDQ DZDO DODW XNXU WLGDN GDODP NHDGDL
.HVDODKDQ NDOLEUDVL DGDODK NHVDODKDQ SHF
DODW XNXU
.HVDODKDQ SDUDODNY DGDODK NHVDODKDQ SHQ
SDQGDQJ SHPEDFDDQ VNDOD SDGD DODW XNXU
.HOHODKDQ DODW PHUXSDNDQ NHVDODKDQ SHQJXNXL
DODW VXGDK GLSDNDL GDODP MDQJND ZDNWX ODP
.HVDODKDQ DFDN PHUXSDNDQ NHVDODKDQ SHQJXNX
ROHK DGDQ\D 5XNWXDVL 5XNWXDVL KDOXV SDGD SHQJ
JHUDN %URZQ SDUWLNHO XGDUD PHQJJDQJJX SHPED
XNXU EHUMDUXP 5XNWXDVL WHJDQJDQ OLVWULN 3/1
XNXU GLibise' D®&@DQ ODLQ ODLQ

'‘DWD SHQJXNXUDQ GDSDW GLVDMLNDQ GDODP EHQWXN JUD
ODQJNDK ODQJNDK PHPEXDW JUD4N EHUGDVDUNDQ GDW

D

OHQJLGHQWL4NDVL YDULDEHO EHEDV GDQ YDULDEF
SUDNWLNXP
OHPLOLK VNDOD \DQJ VHVXDL EHUGDVDUNDQ GDWD
OHPEXDW GLDJUDP NDUWHVLXV GHQJDQ SHQJDWXUL
6XPEXDWDX KRUL]JRQWDO PHUXSDNDQ YDULDEHO E
6XPEXDWDX YHUWLNDO PHUXSDNDQ YDULDEHO WH
OHPEHUL NHWHUDQJDQ QDPD EHVDUDQDWXD QGLRN X L
SDGD PDVLQJ PDVIx@dnyXPEX
OHPSORW PDVLQJ PDVLQJ WLWLN GDWD
OHPEXDW NXUYD JDULV EHUGDVDUNDQ WLWLN GDWD
KDUXV PHOHZDWL VHEDQ\DN PXQJNLQ WLWLNGOD\WD -L]
\DQJ PHQ\LPSDQJ GDUL EHQWXN JD XIQ/J KXQ XWL WILDND VWL
WHUVHEXW WDSL JDPEDU NXUYD GHQJDQ SHQGHNDW
KLQJJD PHPEHQWXN NXUYD GHQJDQ EHQWXN \DQJ GD
OHPEHUL MXGXO JUD4N GHQJDQ MHODV -XGXO JUD4N
WXMXDQ JUD4N PHQFDNXS YDULDEHO EHEDV GDQ YD
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D. Apersepsi

$SHUVHSVL GDSDW GLODNXNDQ GHQJDQ EHEHUDSD DOWHUQ

OHQJJXQDNDQ NDVXV DZDO \DQJ GLVDMLNDQ SDGD EDJLD

D

OHQJDUDKNDQ SHVHUWD GLGLN PHQJDPDWL NDVX
NHVHODPDWDQ WUDQVSRUWDVL NDLWDQQ\D GHQJDQ S|
$OWHUQDWLI SHQJDPDWDQ 3HVHUWD GLGLN GDS
SHPEXND \DQJ WHUVHGLD GL KDODPDQ DZDO EDE %X
$OWHUQDWLI SHQJDPDWDQ SHVHUWD GLGLN GDSDW |
\DQJ GLEHULNDQ JXUX PHQJHQDL NHVHODPDWDQ WU
%HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN PH
DSD \DQJ WHODK GLGDSDWNDQ GDUL FXSOLNDQ EHULW
%HULNDQ MXJD NHVHPSDWDQ SDGD SHVHUWD GLGLN XQ
KDO KDO \DQJ EHUNDLWDQ GHQJDQ EHULWD WHUVHEXYV
3RLQ E GDQ F GDSDW GLODNVDQDNDQ VHFDUD WHUW
SHVHUWD GLGLN GDQ DWDX VHFDUD OLVDQ
6HEDJDL SHQJDQWDU VHEHOXP PDVXN NH GDODP PDV
JXUX GDSDW PHPEHULNDQ SHUWDQ\DDQ NHSDGD SHVHI

6DODK VDWX IDNWRU \DQJ PHQ\HEDENDQ NHFHODNDDQ Wt
EDXW \DQJ NXUDQJ VHVXDL GDUL XNXUDQ \DQJ VHKD!
SHPDKDPDQ WHQWDQJ SHQJXNXUDQ GDSDW PHQFHJDK WH
\DQJ VHUXSD"

OHQJJXQDNDQ PDVDODK \DQJ VHGDQJ SRSXOHU GDODP PD
GHQJDQ SHQJXNXUDQ

D

*XUX PHQ\HGLDNDQ WHNV EDFDDQ EHUXSD EHULWLI
SHQIJXNXUDQ GDQ DWDX SHVHUWD GLGLN PHQFDUL
WHUNDLW SHQJXNXUDQ

%HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN PHF

%DJDLPDQD NHEHUPDQIDDWDQ SHQJHWDKXDQ WHQWDQJ ¢
PDVDODK GDODP EHULWD WHUVHEXW"

OHQJIXQDNDQ WRSLN \DQJ EHUNDLWDQ GHQJDQ GLUL SHVHUW
SHVHUWD GLGLN

>
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D %HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQW
JDPEDU DODW XNXU \DQJ WHUVHGLD GL EXNX

E %HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN |
PHQMDGL NHWHUWDULNDQQ\D FLWD FLWD KREL GD
WHPDQ VHNHODVQ\D NHPXGLDQ NDLWNXUDB® QDWXP D
GDSDW PHQDQ\DNDQ KDO KDO EHULNXW

C 3HUWDQ\DDQ WHUNDLW NHWHUWDULNDQ SHVHUW
SHUWDQ\DDQ $SD FLWD FLWDPX GL PDVD GHS?S
SHUWDQ\DDQ $SD KRELPX"

,QVWUXNVL ODQMXWDQ
/DQMXWDQ SHUWDQ\DDQ VHFDUD OLVDQ &RE
PHQMDGL FLWD FLWDPX GL PDVD GHSDQ NHSDG
OHQXUXWPX EDJDLPDQD NHEHUPDQIDDWDQ SHQJ
SHQJXNXUDQ WHUKDGDS SURIHVL \DQJ NDPX FL\
/IDQMXWNDQ SHUWDQ\DDQ VHFDUD WHUWXOLYV
IDDWDQ SHQJHWDKXDQ WHQWDQJ SHQJXNXUDQ W
NDPX FLWD FLWDNDQ
/IDQMXWDQ SHUWDQ\DDQ VHFDUD OLVDQ &RED
OHQXUXWPX EDJDLPDQD NHEHUPDQIDDWDQ SHQJ
SHQJXNXUDQ GDODP PHQXQMDQJ KRELPX"
/IDQMXWDQ SHUWDQ\DDQ VHFDUD OLVDQ -HC
IDDWDQ SHQJHWDKXDQ WHQWDQJ SHQJXNXUDQ

E. Penilaian Sebelum Pembelajaran

SHQLODLDQ VHEHOXP SHPEHODMDUDQ EHUWXMXDQ XQWXN P
SUDV\DUDW MLND DGD GDQ PHQJHWDKXL NHPDPSXDQ DZI
PDWHUL SHQJHWDKXDQ NHWHUDPSLODQ VLNDS \DQJ DN

WHULNXW LQL PHUXSDNDQ DOWHUQDWLI FRQWBRGBHQLODL
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Contoh penilaian sebelum pembelajaran

3HUWDQ\DDQ %DJDLPDQD NHVDQ GDQ SHUDVDDQPX VHODF
VHODPD 603"
3HUWDQ\DDQ 6HODPD PHPSHODMDUL ,3%$ GL 603 SHQJDC
DSD \DQJ SDOLQJ EHUNHVDQ" $ODW XNXU DSD V
NDPX JXQDNDQ GDODP SUDNWLNXP WHUVHEXW"
SHQJDODPDQPX PHQJHQDL SUDNWLNXP|\DQJ NDP

VDDW 603
_ _J

3HUWDQ\DDQ GLJXQDNDQ XQWXN PHQVUINOB LDIRNWDN LGULDQ
GDUL PLQDW SHVHUWD GLGLN WHUKDGDS SHODMDUDQ ,3$%
GLIJXQDNDQ XQWXN PHQJJDOL LQIRUPDVL UDQDHK B\RDQLWLI
GLGLN PHODOXL SHQJDODPDQ EHODMDU SDGD IDIMML VHEHO X
GLIJXQDNDQ VHEDJDL EDKDQ XQWXN PHUDQFDQJ VWUDWHJL
VHVXDL NHEXWXKDQ SHVHUWD GLGLN GLIHUHQVLDVL

F. Panduan Pembelajaran

'DNWX \DQJ GLSHUOXNDQ XQWXN SHPEHODMDUDQ VLVWHP S
LOPLDK DGDODK -3 $ORNDVL ZDNWX SHPEHOMMDUDQ EH
SHPEHODMDUDQ GDQ NRQGLVL VDWXDQ SHQGLGLNDQ PDVL
SHUOX PHPDVWLNDQ EDKZD VHOXUXK PDWHUL SRORK SHQW
SHVHUWD GLGLN

7XMXDQ SHPEHODMDUDQ 73 XQWXN EDE LQL DGDODK PH
VLVWHP SHQJXNXUDQ GDODP SHQ\HOLGLNDQ LOPLDK 7X
GLXUDLNDQ OHELK ODQMXW NH GDODP NULWHHWMDUNBWHUF
..73 DWDX LQGLNDWRU SHQFDSDLDQ WXMXDQ SHPEEHODMDU|
..73 DWDX LQGLNDWRU SDGD VHWLDS VXEPDWHWRLKKDQXYV PHF
GDQ NHWHUDPSLODQ VHVXDL GHQJDQ FDSDLDQ SHPEMODMDUD
SHPEHODMDUDQ GDSDW GLWHQWXNDQ EHUGDVDUNI/Q ..73 \D
LQL PHUXSDNDQ FRQWRK SHPHWDDQ 73 ..73 GDQZDNWLYLWD\
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Tabel11 3HPHWDDQ 73 ..73 GDQ $NWLYLWDV .HOD)\

. Kriteria Ketercapaian
Tujuan . . . o
. Submateri Tujuan Pembelajaran Aktivitas
Pembelajaran (TP)
(KKTP)

OHQJDSOLNDVLRDBRDP PDFDBHVHUWD GLGLN GDSDMW.YLWDYV
SULQVLS VLVWHDRODW XNXU PHQMHODVNDQ NHJXQDDQ
SHQIJXNXUDQ GDODP EHUEDJDL DODW XNXU SDGD
SHQ\HOLGLNDQ LOPLDK EHUEDJDL ELGDQJ GDODP
NHKLGXSDQ VHKDUL KDUL

%HVDUDQ VBNMAXDUWWND GLGLN GDSDMWLYLWDYV
GLPHQVL GPGQJIJLGHQWLANDVL EHVDUDQ
QRWDVL LORGIDKDWXDQ GDUL DODW XNXU

3HVHUWD GLGLN GDSDW
PHQHQWXNDQ GLPHQVL GDUL
EHVDUDQ GDQ VDWXDQ SDGD
DODW XNXU

3HVHUWD GLGLN GDBEDRVHN $NKLU
PHQHUDSNDQ SHQJJYXmD BQ Q
QRWDVL LOPLDK SDGDWLKDQ VRDO
SHQJRODKDQ GDWDWHUSDG X

3HVHUWD GLGLN GDSDW
PHQHUDSNDQ SHQJJXQDDQ
QDPD DZDODQ VDWXDQ SDGD
SHQJRODKDQ GDWD

SHVHUWD GLGLN GDSDW
PHQHUDSNDQ NRQYHUVL
VDWXDQ SDGD SHQJRODKDQ
GDWD

Penggunaan SHVHUWD GLGLN GDEDMW.YLWDV
EHUEDJDL PHQJLGHQWL4NDVLGDQ

PDFDP DODWSHUEHGDDQ PDFDP PDFDP
XNXU DODW XNXU SDQMDQJ

3HVHUWD GLGLN GDSDW
PHPEDFD DODW XNXU
SDQMDQJ
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Tujuan

Pembelajaran (TP)

Kriteria Ketercapaian
Submateri Tujuan Pembelajaran Aktivitas
(KKTP)

>

$WXUDQ DQJANNVHUWD GLGLN GDSBRWsHUODWLK

SHQWLQJ PHQHUDSNDQ DWXUB®XQEEDE &
SHUNDOLDQ GDQ SHPEDJLDQ
DQJND SHQWLQJ SDGD
SHQJRODKDQ GDWD

3HVHUWD GLGLN GDSDW
PHQHUDSNDQ DWXUDQ
SHUWDPEDKDQ GDQ
SHQJXUDQJDQ DQJND
SHQWLQJ SDGD SHQJRODKDQ
GDWD

YDNWRU 3HVHUWD GLGLN GDSNDMLYLWDV
SHQ\HEDE PHQJLGHQWL4NDVL GDQWRR &H N
NHVDODKDQIDNWRU SHQ\HEDE NHPD&DRDQ
SHQIJXNXUDGHQJIXNXUDQ

3HQHQWXDQ3HVHUWD GLGLN GDSS\DMLYLWDV
QLODL UDWDPHQHQWXNDQ QL O DG DUD WUWDRUDNY D
UDWD GDQ QGEDWD KDVLO SHQJXNKUDIQ%D E
NHWLGDNSDEWURQDQJ

SHQIXNXUDQ \vHuwbp GLGLN GDSDW

EHUXODQJ poHQWXNDQ QLODL
NHWLGDNSDVWLDQ GDWD KDVLO
SHQJXNXUDQ EHUXODQJ

3HQHUDSDQ 3HVHUWD GLGLN GDX®DRVHN $NKLU
VLVWHP PHQ\XVXQ UHQFDQD%DE
SHQIJXNXUD@HUFREDDQ XQWXN

GDODP NHUMMQJIJHWDKXL QLODL PDVVD
LOPLDK MHQLV EHQGD WDN EHUDWXUDQ

3HVHUWD GLGLN GDSDW
PHQ\XVXQ ODSRUDQ
SHUFREDDQ XQWXN
PHQJHWDKXL QLODL PDVVD
MHQLV EHQGD WDN EHUDWXUDQ
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3DGD IDVH ' SHVHUWD GLGLN WHODK PHQHUL®B LIXWH U L
GDQ EHEHUDSD DODW XNXU \DQJ GLIXQDNDQ SDGI ODERU
JXUX EHUSHUDQ VHEDJDL IDVLOLWDWRU XQWXN

OHQXQWXQ SHVHUWD GLGLN GDODP PHQJLQJDW NHPE

GLGDSDWNDQ

OHPEHUL SHQJXDWDQ NRQVHS

OHPEHUL WXQWXQDQ GDODP EHUEDJDL DNWXIVWDV \

ZDZDVDQ SHVHUWD GLGLN

OHPEHUL NRQ4UPDVL PDWHUL EHUGDVDUNDQ VHOXUX

GLODNXNDQ ROHK SHVHUWD GLGLN

7THUGDSDW EHEHUDSD DOWHUQDWLI PRGHO SHPEHODMD
SDGD PDWHUL Lptphle-Ba3ed EKrning project-based learning GDQ
LOQNXLUL WHUELPELQJ

$NWLYLWDV SHPEHODMDUDQ GDSDW GLODNVDQDNDQ GHQJDC
\DLWX

1. Macam-Macam Alat Ukur

3DGD IDVH ( PDWHUL PDFDP PDFDP DODW XNXU PHUXSDNDQ C
' 7LGDN KDQ\D VHEDWDV PHPSHODMDUL DODW XNXUXW®QJ GLJ
VHNRODK VDMD WHWDSL SHVHUWD GLGLN 8DBBMP N ®BQJH
XNXU \DQJ ELDVD GLIJXQDNDQ GDODP NHKLGXSDQDMKDUL K
3HQ\DPSDLDQ PDWHUL LQL GDSDW GLODNXNDQ GHQJDQ E
SHVHUWD GLGLN VXGDK PHPLOLNL GDVDU SH@DHWDKXDQ S

3HODNVDQDDQ DNWLYLWDV SHPEHODMDUDQ VXEPDWHUL
GLODNXNDQ GHQJDQ PHQJHUMDND QGEIGWN YEAMPR D WD X I WHUNWD
JDPEDU JDPEDU DODW XNXU \DQJ WHUVHGLD *XQW»®PMQXQ
PHQXOLVNDQ QDPD QDPD DODW XNXU \DQJ SHVHUWD GLGLN
WHUOHELK GDKXOX GDQ PHQXOLVNDQ JDPEDU DODW XNXU
EDJL SHVHUWD GLGLN 6HWHODK VHOHYV L DDV MD WD BQ W
XNXU GDQ IXQJVLQ\D SDGD $NWLYLWDYV G DNM)DIOEO PHPE |

$SNWLYLWDV VXEPDWHUL LQL GDSDW GLNHUMDNDQ GDODP
VHSHUWL WHND WHNL VLODQJ SHUPDLQDQ NDUWX GDQ
SHUPDLQDQ NDUWX WHQWDQJ PDFDP PDFDP DODW XNXU DC
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XNXU SDGD EHUEDJDL ELGDQJ NHKLGXSDQ WHEDNSLXQJVL D
NDUWX GDQ EHQWXN SHUPDLQDQ ODLQQ\D 'HQJDQ DNWLY
GLNHPDV GDODP EHQWXN SHUPDLQDQ SHVHUWIDWILGLN GI

GDODP NHJLDWDQ SHPEHODMDUDQ VHKLQJJD ZDZDVDQ SHV!I
XNXU PHQLQJNDW

-LND DNWLYLWDV GLEHULNDQ GDODP EHQWXN PHQWDKQDQ JXU
GDQ PHQJLQJDWNDQ SHVHUWD GLGLN WHQWDQJ SHQWLQJC
NHQ\DPDQDQ GDQ NHDPDQDQ NHODYV

J

2. Besaran, Satuan, Dimensi, dan Notasi llmiah

3DGD IDVH ' SHVHUWD GLGLN WHODK PHQGDSDWNDQ SHPD
EHVDUDQ VDWXDQ GDQ QRWDVL LOPLDK *XUX QBUOX PHQ
EHVDUDQ SRNRN GDQ EHVDUDQ WXUXQDQO VHUWDQDDWBRQ Q C
QRQ 6, 3DGD IDVH ( SHVHUWD GLGLN GLEHULNDQ SHPDKDP!
GLPHQVL ODWHUL GLPXODL GDUL PHPEHUL SHPDKBBBOQ WHQW
EHVDUDQ EHVDUDQ SRNRN *XUX GDSDW PHQMHOQDANNIDSDWHUOH
EHVDUDQ EHVDUDQ \DQJ PHPLOLNL VDWXDQ \DQJ VDPD WH)\
EHGD 6HWHODK LWX JXUX GDSDW PHPSHUNHQFONDON) PDWH !

3DQMDQJ OHEDU WLQJJL GLDBBWHHHWDQIC MDODQ PMLDXES®DND
FROQWRK EHVDUDQ \DQJ ELVD PHPLOLNL VDWXDWQ \DQJ VDPL
NLORPHWHU GDQ ODLQ ODLQ %HVDUDQ EHVDUDQ|WHUVHEX\
EHVDUDQ SRNRN SDQMDQJ .HPXGLDQ EHVDUDQ EHVDUDQ
>/@ VHEDJDL EHVDUDQ SRNRN SDQMDQJ .RGH LQL GLVHEX

6HWHODK SHVHUWD GLGLN GLSHUNHQDONDQ GHRJDQ GLP
GDSDW PHPSHUNHQDONDQ SHUDQDQ GLPHQVL XQWXN PHQ
EHVDUDQ WXUXQDQ *XUX GDSDW PHQJJXQDNDQ SHQJHWDKXD ¢
SHVHUWD GLGLN SDGD IDVH ' XQWXN PHPEHUL FRQWRK

Panduan Guru limu Pengetahuan Alam
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Langkah 1: 'HPRQVWUDVLNDQ VXDWX EHVDUDQ \DQ
SHVHUWD GLGLN PLVDO WXQMXNNDQ VHOHPEDU

SHVHUWD GLGLN DNDQ PHQMDZDE OXDV SHUPX

Langkah 22 7XOLVNDQ SHUVDPDDQ \DQJ GLVHEXWN
SDSDQ WXOLV NHPXGLDQ DMDN SHVHUWD GLGL
EHVDUDQ SDGD SHUVDPDDQ WHUVHEXW PLVDOQ

A=pxl

SRNRN SDQMD@XJBDEHVDUDQ SRNRN SDQMDQJ

7DQ\DNDQ NHSDGD SHVHUWD GLGLN DSDNDK
SDQMDQJ"

OLQWD SHVHUWD GLGLN PHQFRED XQWXN P HIQEX
SD®DRan| VHKLQJJD GLGDSDWNDQ

A =[x L]

PDWHPDWLND PDND GDSDW GLNHWDKXL EDKZD G
$ DGDODK

A=][L]

6DWXDQ GDUL OXDV SHUPXNDDQ NHUWDV GDODP

J PXGDK
NHUWD\

FDUD SHVHUWD GLGLN PHQHQWXNDQ OXDV SHUPDXQNDDQ NH

NDDQ NF

GHQJDQ PHQJDOLNDQ SDQMDQJ NHUWDV GHQJDQ| OHEDU

DQ ROHK
N XQWX]I
D

%HUGDVDUNDQ MH Q AV PEHHNSIDING@\ [E HV D U P 8 HVDWPO@D Q

SLPHQVI

BW W LWX

%HUGDVDUNDQ RSHUDVL ELODQJDQ BMQD UN DD 0PI MDD (

L PHQVL

6, DGDC

6HWHODK SHVHUWD GLGLN PHPDKDPIG B HG@NDL®HOQWSKUPHIL

JXUX GDSDW PHPEHUL ODWLKDQ XQWXN PHQJDQDO

DWQLV EH

WXUXQDQ \DQJ SHUQDK GLGDSDWNDQ GL 603 VHESDUMOQYRO)

PDVVD MHQLV JD\D GD\D GDQ XVDKD

$SNWLYLWDV ODQMXWDQ SDGD PDWHUL LQL GDSDW GLL
KXDQ SHVHUWD GLGLN PHQJHQDL EHUEDJDL PDFDPVDODW X

$OWHUQDWLI DNWLYLWDV ODLQQ\D \DQJ GDS

DW GLOI

PHQJLGHQWL4ANDVL EHVDUDQ VDWXDQ GDQ GLPHQVL GDU
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SDGD EHUEDJDL ELGDQJ NHKLGXSDQ GHQJDQ PRGHO SHP
3HQ\DMLDQ PDWHUL GHQJDQ FDUD VHSHUWL LQL G®IBDW PHQ
PLQDW SHVHUWD GLGLN GDODP SHPEHODMDUDQ ,3$% VHUWL
PHQJHQDL EHUEDJDL PDFDP DODW XNXU

%HULNXW LQL PHUXSDNDQ EHEHUDSD DNWLYLWDV \DQJ GLVDU
ZzbzDbVDQ SHVHUWD GLGLN WHQWDQJ EHUEDJDL PDFDP DODW

a. Proyek Eksplorasi tentang Alat Ukur

3HVHUWD GLGLN GLEDJL NH GDODP EHEHUWDINNEBORPSRN
RUDQJ 6HWLDS NHORPSRN SHVHUWD GLGLN ®UPLQWD XQ
DODW XNXU \DQJ GLIXQDNDQ SDGD VXDWX ELGDQJ WHUWHQ
ORJLVWLN NHVHKDWDQ GDQ WUDQVSRUWDVXQ3MNHUWD ¢
DODW XNXU EHVDUDQ \DQJ GLXNXU GHQJDQ PHQJJXQDNDQ
SDGD DODW XNXU VDWXDQ 6, GDUL DODW XNXU GDQ GLPt
,QIRUPDVL DODW GDSDW GLWHOXVXUL PMIOORXIRINQW H U
SHVHUWD GLGLN PHPSUHVHQWDVLNINH&D® DONVFHPOHOW ¥ R D RC
VHNHODVQ\D $OWHUQDWLI NHIJLDWDQ \ V@D BRPRINVKHYD D Q
DGDODK PRGHO SHPEHODMD thd a\tRds8Bay UDW LI WLSH

b. Board Games

3HUPDLQDQ NDUWX \DQJ VHEHOXPQ\D WHODK GLODNXNDQ
$SNWLYLWDV GDSDW GLODQMXWNDQ NHJLDWDQQ\D GHQJ
DODW XNXU EHVDUDQ \DQJ GLXNXU GHQJDQ PHQJJXQDNI
SDGD DODW XNXU VDWXDQ 6, GDUL DODW XNXU GDQ GLP
WHUVHEXW

c. Kunjungan Laboratorium

$OWHUQDWLI NHJLDWDQ SHPEHODMDUDQ XQWXN PDWHUL D
ODERUDWRULXP GL OXDU VHNRODK PLVDO@DQODERUL
ODERUDWRULXP OHPEDJD SHQHOLWLDQ 3HVHWWD GLGLN
VHFDUD ODQJVXQJ GL OLQJIJNXQJDQ SUDMNWUIDVBRVIQWIONG L C
PHPEXDW GDIWDU DODW XNXU \DQJ DGD GL ODERUDWRUL?
IXQJVL DODW XNXU EHVDUDQ \DQJ GLXNXU GHQJDQ PHQ
VDWXDQ SDGD DODW XNXU VDWXDQ 6, GDUL DODW XNXU
DODW XNXU WHUVHEXW

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



d. Kunjungan Lapangan

$OWHUQDWLI NHIJLDWDQ SHPEHODMDUDQ XQWXN PHPSHC
VHODOX GL ODERUDWRULXP SHVHUWD GLGYDNMIDSEDN PH
GLIXQDNDQ GL EHUEDJDL ELGDQJ VHFDUD EHUNHORPSR

Contoh instruksi:

*XUX PHPEHUL LQVWUXNVL VHSHUWL EHULNXW L

\DQJ WHUVHGLD SDGD WHPSDW WHUVHEXW
&RQWRK SLOLKDQ SHVHUWD GLGLN

7THPSDW \DQJ GLDPDWL SXVNHVPDV

7TLPEDQJDQ EDGDQ
THQVLPHWHU
Syringe

6HODQMXWQ\D SHVHUWD GLGLN GLPLQWD XQWR®Q
SDGD DODW VDWXDQ GDODP 6, GDQ GLPHQVL G

QL

BLOLKODK VDWX WHPSDW XPXP \DQJ WHUGDSBMXDODW XN

$ODW XNXU GDQ DODW EHUXNXUDQ \DQJ GLWHPXINDQ SH\

PHQJLG
DUL DOD

NHWHUWLEDQ NHQ\DPDQDQ GDQ NHDPDQDQ OLQJ
PHQJLNXWL DUDKDQ GDQ DWXUDQ VHWHPSDW

BQWXN DNWLYLWDV OXDU VHNRODK JXUX SHUKMDXMH

J®DO X P
NXQJDQ

J

3. Penggunaan Berbagai Macam Alat Ukur

$ODW XNXU \DQJ GLEDKDV VHFDUD PHQGDODP SDGD PDWH

VHNUXS MDQJND VRURQJ GDQ QHUDFD PDVVD 6

HEHOXP

XNXU WHUVHEXW WHODK GLEHULNDQ SDGDHMINHO" WHKI DI I
PDWHUL LQL GLVDMLNDQ GDODP EHQWXN $NWK YIDXWIXV C

'DODP SHQJHUMDDQ $NWLYLWDYV JXUX GLVDUDQN

Panduan Khusus Bab |
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FDUD SHQJJXQDDQ\D SXOD $OWHUQDWLI ODLQQ\D DGDODK G
VLPXODWRU DODW XNXU SDGD WDXWDQ EHULNXW LQL

Simulator jangka Simulator mikrometer
sorong: sekrup:

KWWSV EXNX NHPGLNEW®SV EXNX NHPGLNEXG
JR LG V 60 JR LG V 690

BHWHODK LWX NHJLDWDQ LQL GLODQMXWNDQNXHQJIJDQ $N
EHQGD GHQJDQ SHQJJDULV MDQJND VRURQJ GDQ PLNURPH\
GDSDW GLODNXNDQ VHFDUD EHUNHORPSRN GHQJDQ DQJJRW

6HODPD NHJLDWDQ $NWLYLWDV JXUX SHUD X PWRBNLQJIJDWN
KDWL KDWL GDODP PHQJIJXQDNDQ DODW XNXU GDQ WHWDL
VHODPD SHQJHUMDDQ $NWLYLWDYV

_J

*XUX SHUOX PHPHUKDWLNDQ VHFDUD NKXVXWHUMNGRVHS
SDGD SHVHUWD GLGLN \DLWX SHPEDFDDQ VNDODSRWDPD EHU
QRO VNDOD QRQLXV VNDOD QRQLXV WLGDN GLNDOLNDQ GH¢
VRURQJ GDQ PLNURPHWHU VHNUXS WLGDN WHSDW

4. Aturan Angka Penting

6DODK VDWX DOWHUQDWLI FDUD SHQ\DPSDLDQ PDWHUL WHC
DGDODK PRGHO SHRdKmmMdIBdPg *XUX GDSDW PHPXODLQ\L
GHQJDQ PHQJDUDKNDQ SHVHUWD GLGLN SDGD PDVDODK 0DVD
NDQ SHVHUWD GLGLN GDSDW GLVDPSDLNDQ GHQJDQ PHQJJXQD
*XUX SHUOX PHPEDZD VDODK VDWX DODW XNXU SODMDQJ XQ
SHQJXNXUDQ VHNDOLJXV PHQJLQJDWNDQ SHVHUWD GLGLN NH

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)
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WHODK GLSHODMDUL VHEHOXPQ\D $OWHU@NWWIHOBHGQQDD
JXUX GDSDW PHQJJXQDNDQ DODW XNXU YLUWXDO DWDX PH

KDVLO SHQJXNXUDQ
XQWXN PHODNXNDQ GHPRQVWUDVL

*XUX GDSDW PHPLQWD VDO®KNVDWX

*XUX PHQXQMXNNDQ EHQGD \DQJ DNDQ GLXNXU PL
VDODK VDWX SHVHUWD GLGLN XQWXN PHQJXNXU

BHWHODK LWX JXUX PHPLQWD VHOXUXK SNN& UM
SHUPXNDDQ NRLQ 3HVHUWD GLGLN GLSHUNHQDQ
BHWHODK LWX EHEHUDSD SHVHUWD XLIGAND G
SHUKLWXQJDQQ\D GL SDSDQ WXOLV .HPXQJNLQDQ

SHVHUWD GLGLN PHQXOLVNDQ KDVXPOTHUKHWEKX)
DQJND GL EHODNDQJ NRPD \DQJ EHUEHGD EHG
SHVHUWD GLGLN PHQXOLVNDQ DQJND KDVLO §
SHVHUWD GLGLN PHQXOLVNDQ VHOXUXK DQJN
SDGD NDONXODWRU

*XUX PHQ\DPSDLNDQ NHVLPSXODQ PDVDODK

OHQHQWXNDQ OXDV NRLQ PHUXSDNDQ VDODK V
KDVLO SHQJXNXUDQ 1DPXQ GDSDW GLOLKDW E
GLWXOLVNDQ GHQJDQ FDUD \DQJ EHUEHGD EHIG\O
3HUWDQ\DDQQ\D EDJDLPDQD VHKDUXVQ\D KDVL
GLODSRUNDQ" %DJDLPDQD DWXUDQ SHPEXODWDZ(
PHQXOLVNDQ VHOXUXK DQJNDQ\D"

VDOQ\D
GLDPHW

DGLGLI
NDQ PH
D @ MCD
PDVDOI

D@ B G
D

>SHPEXOL
D KDVLC

DWX FR(
DKZD K
ROHK
O SHQJF
) KDVLO

\_ J

6HWHODK SHVHUWD GLGLN GLEHUL SHQMHODWINQ PHQ

PHQJRUJDQLVDVLNDQ SHVHUWD GLGLN XQWXN EHO
PHPEHQWXN NHORPSRN RUDQJ

DMDU 3

.HPXGLDQ SHVHWERISGLGLTI

GDKXOX PHPEDFD PDWHUL WHQWDQJ DWXUDQ DQJND SHQW.L
VHFDUD LQGLYLGX 6HWHODK PHPEDFD SHVHUWNXWGILGDY G|

EHEHUDSD KDO PHQJHQDL DWXUDQ DQJND SHQWLQ

Panduan Khusus Bab |
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Contoh instruksi diskusi kelompok:

6HFDUD LQGLYLGX EDFDODK PDWHULSHQQVIH®ID & OC
SHVHUWD GLGLN 6HWHODK LWX GLVNXVLNDQ PH

%DJDLPDQD VXDWX DQJND GLNDWDNDQ DQJN
SHQWLQJ"
%DJDLPDQD VXDWX DQJND GLNDWDNDQ DQJNI

DX E)ONXD Q
QJHQDL K

D SHQWLC

) SDVWL G

%DJDLPDQD FDUD PHODNXNDQ RSHUDVL SHQMXPODKDQ

DQJND SHQWLQJ"
%DJDLPDQD FDUD PHODNXNDQ RSHUDVL SHUN

DOLDQ GO

SHQWLQJ"
W,

6HODPD SURVHV GLVNXVL EHUODQJVXQJ

JXUXPHUOX PH

*

ELQJ SURVHV SHQ\HOLGLNDQ LQGLYLGX P XXSHK@DNQNDREPSR N
SDGD EDJLDQ PDQD \DQJ VXOLW XQWXN GLSDKDPHUNHPXGLE
SHWXQMXN

6HWHODK GLVNXVL VHOHVDL JXUX GDSDW FPHRIGHNVD SHV
PRQVWUDVLNDQ FDUD PHQJJXQDNDQ DWXUDQ DQJND SHQWL
*XUX WHUOHELK GDKXOX PHPEHUL VDWX FROMMRK\IFDUD PHQC

Contoh demonstrasi:

*XUX PHQIJXNXU GXD EDWDQJ OLGL VDWX EDWDJKQ

Y OLGL GL

GDQ EDWDQJ OLGL ODLQQ\D GLXNXU PHQJJIXQDN
GXD EDWDQJ OLGL WHUVHEXW GLJDEXQJNDQ GHQ
SDQMDQJ GXD EDWDQJ OLGL VHWHODK GLJDEXQJ
SHQMXPODKDQ DQJND SHQWLQJ

&RQWRK LQVWUXNVL GHPRQVWUDVL SHQJJXQDD
RSHUDVL SHQMXPODKDQ SHQJXUDQJDQ SHUNDO

6HWHODK NDOLDQ PHODNXNDQ GLVNXVL PHQJHQI
SHQJXUDQJDQ SHUNDOLDQ GDQ SHPEDJLDQ DQJN
FRQWRKQ\D

XQWXN PHQGHPRQVWUDVLNDQQ\D .HPXGLDQ SU

DQ MDQJN
JDQ SHUH
NDQ GDSEC

Q DWXUD
LDQ GDQ

)L DWXUDC
D SHQWLQ.

*XQDNDQODK DODW GDQ EDKDQ \DQJ WHUVH

AVHQWDVL

WHPDQ NDOLDQ

_ _
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6HWHODK SHVHUWD GLGLN PHPSUHVHQWDNVY NDDQQGHKImV I
GLVNXVLQ\D JXUX PHPEHUL NRQ4UPDVL PDWKDQ VIHEDJDL

NXUDQJ WHSDW GDQ SHQJXDWDQ NRQVHS 8QWXN

PHQJHW

GLGLN VHFDUD LQGLYLGX SHVHUWDQG$\®RL % HWDWL R HSDIGY

6XEEDE &

5. Faktor Penyebab Kesalahan Pengukuran, Penentuan Nilai Rata-
Rata, dan Nilai Ketidakpastian Pengukuran Berulang

$OWHUQDWLI PRGHO SHPEHODMDUDQ \DQJ GDSDW GLJXQ
PDWHUL LQL DGDODK PR GpidleSi#@eH@bingD UBKYQIDUDKD Q
SHVHUWD GLGLN SDGD PDVDODK GDSDW GLODNXNDQ GHQJ

Estafet Pengukuran

$ODW GDQ EDKDQ \DQJ GLEXWXKNDQ

2EMHN XNXU VHEDQ\DN MXPODK EDULY GDOD
6SLGRO DWDX NDSXU SDSDQ WXOLV VHEDQ\D

~ EDJLDQ NHUWDV $ VHMXPODK SHVHUWD GL
$ODW WXOLV

/IDQJNDK GDQ DWXUDQ SHUPDLQDQ

SHUZDNLODQ SHVHUWD GLGLN SDGD VHWLDS E
REMHN XNXU \DQJ GLPDVXNNDQ GDODP WDV NDL
VHEXDK MDQJND VRURQJ GDQ ~ EDJLDQ NHUWDYV

*XUX PHQMHODVNDQ DWXUDQ SHUPDLQDQ

D 6HWHODK PHQJXNXU REMHN XNXU GHQJDQ PH
WLGDN EROHK GLVHEXW DWDX GLEDFDNDQ
WLP PHQJHWDKXL KDVLO SHQJXNXUDQ ODQ
NHUWDV WHUVHGLD

E OHQJIJXOXQJ NHUWDV VHWHODK KDVLO SH(

F 6HWHODK VHOXUXK DQJJRWD VHOHVDL PH
RUDQJ SHVHUWD GLGLN PHQJXPSXONDQ VH

-DQJND VRURQJ VHEDQ\DN MXPODK EDULYVY GDODP NH

P NHOD\
N MXPOI

6DWX EXDK WDV NDLQ DWDX NDQWRQJ SODVWLN KLWI

S5LN

DULV PH
D DWDX |
$ VHMX

DJIXQDN
WLGDN
JIVXQJ Pl

)IXNXUD
ODDNXND
DXUXK N

NDQ VHOXUXK KDVLO SHQJXNXUDQ SDGD SD

SDQ WX

Panduan Khusus Bab |
Sistem Pengukuran dalam Kerja limiah



G .HORPSRN \DQJ SDOLQJ WHUDNKLU VHQHVDL PH
KDVLO SHQJXNXUDQ SDGD SDSDQ WXOLV |[DNDQ GLI
PHQGHPRQVWUDVLNDQ SHQJRODKDQ GDWD SHQJX
GLELPELQJ ROHK JXUX

-LND VHOXUXK SHVHUWD GLGLN VLDS SHUPDLQDQ GLP>
\_ J

6HWHODK SHUPDLQDQ VHOHVDL GDQ VHOXUXKD&DVLO SHC
SDSDQ WXOLV 3HVHUWD GLGLN GLPLQWD XQ WHKHNQRHHDIM\PDMQ. G D
PDVDODK DSD \DQJ PHUHND WHPXNDQ .HPXQJNLQDQ PDVDODI
KDVLO SHQJXNXUDQ VHWLDS SHVHUWD GLGHBDGPIO®P VDW
SDGDKDO DODW XNXU GDQ REMHN \DQJ GLXNXU VDPD

*XUX GDSDW PHPEHULNDQ SHUWDQ\DDQ SHPDQWLINEXQWXN P
NHVDODKDQ SHQJXNXUDQ PLVDOQ\D OHQJDSD KDVLO SHQJ
GLGLN GDODP VDWX NHORPSRN EHUEHGD EHGD\DBS@®IGDKDO D
GLXNXU VDPD" 3HVHUWD GLGLN GLPLQWDDMQWXBDRHQJHU
PHQGLVNXVLNDQQ\D EHUVDPD WHPDQ VHNHORPSRN 6HWHC
SHVHUWD GLGLN GLPLQWD XQWXN PHQ\DPSDLNDIMGRDVLO St
$SNWLYLWDV

BHWHODK GLVNXVL $NWLYLWDV  VHOHRBPDROSHVHUMW B IBLG L |
GDWD 8QWXN PDVXN SDGD PDWHUL SHQHQWXDQ QLODL UDWD L
SHQJXNXUDQ EHUXODQJ JXUX GDSDW PHPEHUL SHUWDQ\DD
'HQJDQ QLODL KDVLO SHQJXNXUDQ @YBEVMHNWDRSXWER QEQPLUOD
EHVDUDQ EHQGD \DQJ GLXNXU" %DJDLPDQD FD&dr PHQJHWD|
KDVLO SHQJXNXUDQ"

3HVHUWD GLGLN GLPLQWD XQWXN WHUOHELK GDKXO)
NHWLGDNSDVWLDQ SHQJXNXUDQ GDQ CPIHQ GLVN XV LN\DHGH I
SHVHUWD GLGLN GLPLQWD XQWXN PHQ\DPSDLND® KDVLO
PHPEHULNDQ NRQ4UPDVL SHQMHODVDQ PDWHUL PHQJHQDL St
GDQ QLODL NHWLGDNSDVWLDQ SHQJXNXUDQ EHWDXIIDQJ .HO
NDODK GDUL SHUPDLQDQ PHQGHPRQVWUDVLNDQ FDUD PHQ
GDQ QLODL NHWLGDNSDVWLDQ SHQJXNXUDQ EHUXODQJ GHQ
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6. Penerapan Sistem Pengukuran dalam Kerja limiah

6HWHODK VHOXUXK PDWHUL VHOHVDL SHVHUWUXB GLGI
SHQJHWDKXDQ \DQJ WHODK GLGDSDW VHODPD PHXSH®DQDMDU
GDODP NHJLDWDQ LOPLDK SDGD SUR\HN LQNXLUL WHUELPEL
PHQJLNXWL 3UR\HN $NKLU %DE

G. Pengayaan dan Remedial

$SDELOD SHVHUWD GLGLN VXGDK PHQFDSDLH.PBH CIHWBIWIW [
PDWHUL GDQ DNWLYLWDV ODQMXWDQ PHQJHQDL SHQJIXNX
NLPLD ODWHUL SHQJD\DDQ SDGD EDE LQL DGDODK SHQUJXH
ODWHUL SHQJD\DDQ WHUVHEXW PHPEDKDV WHQWDQJ SHQJ
VHULQJ GLJXQDNDQ SDGD NHUMD L GEPD. EK ®DIXNS B D B WAIDNLX\PX
XNXU VXKX GDQ YROXPH $NWLYLWDV SHQJD\DDXQDQY WH L
DODW XNXU SDGD ELGDQJ ELRORJL GDQ NLPLD

$GDSXQ EDJL SHVHUWD GLGLN \DQJ GL EDZDXMODDWDR UD!
DOWHUQDWLI SHUOX GLVLDSNDQ EDJL SHVHUWDGIGRGLN \I
XQWXN PHQMDPLQ NHWHUFDSDLDQ WXMXDQ SHPEMDDMDU
GDSDW GLODNXNDQ EDJL SHVHUWD GLGLN \D@JDRDD/QBKEH O
PHPEXDW OHPEDU SHUEDLNDQ XQWXN WXJDV GD®@ QWHYV GTC
VHMHQLYV SDGD EDJLDQ LQGLNDWRU \DQJ EHOXM®HPHQ X
IRUPDW EHULNXW

Lembar remedial

%DJLDQ PDQD \DQJ VHEHOXPQ\D GLMDZDE NXUDQJ WF
%DJDLPDQD MDZDEDQ \DQJ EHQDU"

&REDODK NHUMDNDQ NHPEDOL VRDO EHULNXW LQL
J

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RWD@J WXEC
SUR\HN \DQJ GLEHULNDQ NHSDGD DQDNQ\D .HWLND SHVH
\DQJ GLSHUOXNDQ XQWXN PHQJHUMDNDQ WXJDV SDGD NHJ

GDQ 3UR\HN $NKLU %DE GLKDUDSNDQ RUDQJ WXD ZDOL

Panduan Khusus Bab |
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SHQ\LDSDQ EDKDQ -LND SDGD $NWLYLWDV GDQ GLPRGL4
ODERUDWRULXP DWDX ODSDQJDQ JXUX SHUOX PHODIDNXNDQ NF
SLKDN WHUNDLW JXQD PHQXQMDQJ SHQJDODPDQ EHODMDU \D
GLGLN

'DODP SURVHV SHQ\HOHVDLDQ WXJDV WXJDKDNDVENDIQVDYV F
LNXW PHQGDPSLQJL SHVHUWD GLGLN G D@ DNHED K P EH
SHVHUWD GLGLN VDDW PHQJDNVHV LQIRUP WXL GDLSD YW H U (
PHQJIJLQIRUPDVLNDQ KDVLO UHS5HNVL GDQ SHQFDSDQDQ SHVH
VHEDJDL VDODK VDWX EHQWXN XPSDQ EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK .. 73 XQWXN EDE LQL GDSDW GLOLKDW BHXAD 7DEHC
NHWHUFDSDLDQ SHVHUWD GLGLN WHUKDGDS .. 736G ESNWNXW D
GLODNXNDQ ROHK JXUX

Tabel1.2 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLI THV 3HQXJDVDQ $NWLYLWDV GDQ

1RQ 7HV 3HQLODLDQ NLQHUMD SDGD $NWLYLWD\
VHUWD SURVHV GLVNXVL GDQ SUHVHQWDYV

6XPDWLI 7THV /IDWLKDQ VRDO WHUSDGX $\R &HN 3HPDKD
GDQ 3UR\HN $NKLU %DE

1RQ 7HV BUR\VHN $NKLU %DE

3HQLODLDQ GDODP WDEHO DGDODK FRQWRK *XUX GDSDW
GLVHVXDLNDQ GHQJDQ NRQGLVL PDVLQJ PDVLQJ VHNRC
GLODNXNDQ GHQJDQ SHPEHULDQ WXJDV DWDX SHPEHC
GLDNKLUL GHQJDQ WHV 7HV UHP HXDDO DRQGE HRLNDXQY WX IBX B E
SHPEHODMDUDQ \DQJ EHOXP WXQWDV SDGD PDVLQJ PDVLQ

\_ J
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Tabel1.3 &RQWRK 5XEULN 3HQLODLDQ .HIJLDWDQ 3UCL

Perencanaan MDZDEDQ WHSDW

OHQMDZDE VHEHODV SHUWDQ\DDQ DUDKDS GDUL JXUX
MDZDEDQ WHSDW

MDZDEDQ WHSDW

MDZDEDQ WHSDW

Proses pelaksanaan proyek SRLQ WHUSHQXKL
. HOHQJNDSDQ DODW GDQ EDKDQ
SRLQ WHUSHQXKL

. HUDSLDQ GDODP SHODNVDQDDQ
3HQJIJXQDDQ DODW XNXU \DQJ WSHSIMNWHUSHQXKL

.HUMD VDPD NHORPSRN
SRLQ WHUSHQXKL

Laporan praktikum EDJLDQ
.HOHQJNDSDQ ODSRUDQ WHUGDSDWE\D/‘I]—TDEé_ODQ EDJLDQ

\DQJ GLODSRUNDQ

EDJLDQ

EDJLDQ
Presentasi SRLQ WHUSHQXKL
3HQJIJXQDDQ EDKDVD \DQJ EDLNS%[I)_g I\%VHH%DS%QXKL

3HQ\DPSDLDQQ\D PXGDK GLSDKDPL
3HQJJXQDDQ PHGLD \DQJ PHQDUSRLQ WHUSHQXKL

.HNRPSDNDQ WLP
SRLQ WHUSHQXKL

Nilai Akhir = (Total Nilai : 4) x 25

*XUX ELVD PHPRGLANDVL UXEULN SHQLODLDQ | VHVXDL
SURVHV SHQLODLDQ GLPXODL GDUL SHUHQFDQDDQ SHC

GDQ SUHVHQWDVL )
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J. Kunci Jawaban
1. Aktivitas 1.1

(a) Neraca Tiga Lengan (b) Meteran

HIXQDDQ XQWXN PHQJIXNXHIRRDWID) XQWXN PHQJXNXU SDQMD

EHQGD ]DW

(c) Stopwatch (d) Termometer

. HIXQDDQ XQWXN PHQJIXNXHIZDMWR XQWXN PHQJIXNXU VXKX
W XE XK

(e) Avometer (f) Luxmeter

HIXQDDQ XQWXN PHQJIXNXHIXQDW® UWQWXN PHQIJXNXU LQWHQ

GDQ WHJDQJDQ OLVWULN FDKD\D

(g) Jangka sorong (h) Speedometer

HIXQDDQ XQWXN PHQJIXNXMJIGDDPHWHKQWXN PHQIXNXU NHODM

SDQMDQJ GDQ WHEDO EHQMHQGDUDDQ EHUPRWRU

(i) Tensimeter () Gelas berukuran

.HIXQODDQ XQWXN PHQJIJXNXHIJWABNDQDROWXN PHQJIJXNXU YROXPI
GDUDK EDKDQ PDVDNDQ

(k) Mikrometer sekrup () Pengukur tekanan ban

HIXQDDQ XQWXN PHQJIXNXMHJIGDDPHWKQWXN PHQJIJXNXU WHNDQ

EHQGD XGDUD GDODP EDQ

2. Aktivitas 1.2

NETQEWAE Besaran Jenis Satuan Satuan -
imensi
Ukur yang Diukur Besaran* | pada Alat | dalam SI

1HUDFD 0DVVD % HV D UDXUD P NLORJUDP
HPSDW OHQJDQ 3RNRN
E OHWHUDQ 3DQMDQJ %HPDUDQ P L]
SRNRN
F B6WRSZDWFK ‘DNWX % NWWDIRDQ VHNRQ
SRNRN
G T7HUPRPHWHU 6X K X % HFWDWD RV NHOYLQ
SRNRN

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)
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Nama Alat Besaran Jenis Satuan Satuan Di .
imensi
Ukur yang Diukur Besaran* | pada Alat | dalam Sl

$YRPHWHU .XDW DUXWtHVDUDQDPSHUH DP SHUHI[I]
H SLOLK VDWELVWULN SRNRN

EHVDUDQ 7THIDQJDQ %HVDUDQ YROW Y R ©W\@ > @i
OLVWULN WXUXQDQ
I IX[PHWHU ,OQOWHQ%HWDWDQ lux FDQGHOD >-@
FDKD\D SRNRN
J -DQJND VRURQJ 3DQMDQJ FHVDUD @ [L]
SRNRN
K 6SHHGRPHWHU .HODMXDQ N POOMIPUDQP V >SI@>7@
WXUXQDQ
L 7THQVLPHWHU 7THNDQDQ PBHY DUD Ra >S0@>¢@@
WXUXQDQ
M *HODV 9ROXPH %HVDUDRO P [L]
EHUXNXUDQ WXUXQDQ
N OLNURPHWBDQMDQJ % HVDUPR) = [L]
VHNUXS SRNRN
O Tire pressure 7THNDQDQ %HVDUBYL Pa >0@>*@@
gauge WXUXQDQ
Aktivitas 1.3

a. Jangka Sorong
.RPSRQHQ NRPSRQHQ MDQJND VRURQJ

5DKDQJ GDODP PHQJXNXU WHEDO GDQ GLDPHYV
5DKDQJ OXDU PHQJXNXU GLDPHWHU GDODP EH
BHQJIJXNXU NHGéepDREQ PHQJIJXNXU NHGDODPI
EHQGD
6NDOD XWDPD FP PHQJXNXU VNDOD XWDPD VI
6NDOD XWDPD LQFL PHQJXNXU VNDOD XWDPD
6NDOD QRQLXV LQFL PHQJXNXU VNDOD QRQLX'
6NDOD QRQLXV PP PHQJXNXU VNDOD QRQLX
BHQJXQFL PHQJXQFL DODW XNXU

1LODL 6NDOD 7HUNHFLO 167 VNDOD XWDPD P
FP
1LODL NHWLGDNSDVWLDQ SHQJXNXUDQ WXQJJDO

Panduan Khusus Bab |
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&DUD PHQJJXQDNDQ MDQJND VRURQJ
OHQMHSLW EHQGD DQWDUD UDKDQJ WHWDS GDQ
OHQJXQFL KDVLO SHQJXNXUDQ
OHQHWDSNDQ QRO VNDOD QRQLXV VHEDJDL DFXC
/LKDW VDWX XNXUDQ VNDOD XW B3PI DDQRENNDGD V
QRQLXV KDVLO SHPEDFDDQ PHUXSDNDQ QLODL V
6NDOD QRQLXV \DQJ EHULPSLW VHJDULV GHQ
PHUXSDNDQ QLODL VNDOD QRQLXV
OHQMXPODKNDQ QLODL VNDOD XWDPD GHQJDQ

QRQLXV
68 FP 61 ™ FP +3 FP
+DVLO SHQJIXNXUDQ s FP

b. Mikrometer Sekrup
.RPSRQHQ NRPSRQHQ PLNURPHWHU VHNUXS

/IDQGD¥DIRQ VHEDJDL SHQDKDQ EHQGD
3 R Uspividle PHQMHSLW EHQGD \DQJ GLXNXU
%LQJIMaMeé SHQJKXEXQJ ODQGDVDQ GHQJDQ NF
ODLQQ\D
. X Q Fock PHQJXQFL SRURV DJDU WLGDN EHUJHVH
6HOXEXQJ skBv@DPOLQWDVDQ VHOXEXQJ OXDU GD
VNDOD XWDPD GDQ VNDOD XWDPD PHQJXNXU VN
6NDOD QRQLXV PHQJXNXU VNDOD QRQLXV
6HOXEXQdhidbteDU WHPSDW VNDOD QRQLXV \DQJ
EHUSXWDU GDQ EHUJHVHU
5RGD EHUratdHétt JLPHPEDWDVL SHUJH§pHdD Q SRURYV
EHUOHELK WHUKDGDS EHQGD

167 VNDOD XWDPD PP 167 VNDOD QRQLXV PP
1LODL NHWLGDNSDVWLDQ SHQJXNXUDQ WXQJJDO

&DUD PHQJJXQDNDQ PLNURPHWHU VHNUXS
OHQMHSLW EHQGD DQWDUD UDKDQJ WHWDS GDQ
OHQJXQFL KDVLO SHQJXNXUDQ
OHQHWDSNDQ QRO VNDOD QRQLXV VHEDJDL DFXEC
/LKDW VDWX XNXUDQ VNDOD XW BPIEDDQREMNDGD V
QRQLXV KDVLO SHPEDFDDQ PHUXSDNDQ QLODL V

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



6NDOD QRQLXV \DQJ EHULPSLW VHJDULV Gt
PHUXSDNDQ QLODL VNDOD QRQLXV
OHQMXPODKNDQ QLODL VNDOD XWDPD GHQJD
QRQLXV

68 PP 61 ™ PP +3 PP

+DVLO SHQJIXNXUDQ s PP

c. Neraca Empat Lengan
.RPSRQHQ NRPSRQHQ SDGD QHUDFD HPSDW OHQJ
QRQ GLJLWDO
7TRPERO NDOLEUDVL SHPXWDU \DQJ EHUIXQJVL X
re.zero QHUDFD
7THPSDW EHEDQ WHPSDW PHOHWDNNDQ EHEDQ \DC
BHPEHUDW DWDX DQWLQJ EHEDQ \DQJ WHUJD
QHUDFD EHUIXQJVL VHEDJDL SHQXQMXN KDVLO
/HQJDQ QHUDFD SHODW ORJDP \DQJ GLEXEXK
XNXUDQ WHUWHQWX
*DULV NHVHWLPEDQJDQ SHQHQWX NHVHWLPEL
SHQLPEDQJDQ
1LODL VNDOD WHUNHFLO 167 DODW XNXU DGDOD
1LODL NHWLGDNSDVWLDQ SHQJXNXUDQ DGDODK
+DVLO SHQJXNXUDQ J J J J J
s JUDP

1HUDFD GLJLWDO
D 1HUDFD GLJLWDO OHELK SUDNWLV GLJXQDN
QRQ GLJLWDO PHPEXWXKNDQ ZDNWX KLQJJD VHV
PHPEDFD KDVLO XNXUQ\D
E 7HUGDSDW EHEHUDSD PDFDP QHUDFD GLJLWI
PDFDP EDWDV XNXU \DQJ EHUEHGD EHGD WHUJDQW
PLVDOQ\D VNDOD WHUNHFLO JUDP GDQ JL
F 1HUDFD GLJLWDO EHUJDQWXQJ SDGD EDWHUDI
G &DUD PHQJXNXU GHQJDQ QHUDFD GLJLWDO
OHPSHUVLDSNDQ DODW GDQ |]DW \DQJ DNDQ G
VHQGRN NDFD DUORML GDQ NHUWDV LVDS
OHPHULNVD NHDGDDQ DZDO QHUDFD PHOLS;
NHEHUVLKDQ QHUDFD NHGDWDUDQ GDQ NHV
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OHPDVWLNDQ EDKZD WLPEDQJDQ EHUDGD SDGI
GHQJDQ PHQHND&®@eWRPERO

OHOHWDNNDQ ]DW \DQJ GLWLPEDQJ SDGD WHPS
OHPEDFD GDQ PHQFDWDW KDVLO SHQJXNXUDQ
BHWHODK SHQLPEDQJDQ VHOHVDL PHQJHPEDOLN
GDODP NHDGDDQ QRO VHSHUWL VHPXOD

4. Aktivitas 1.4

-DZDEDQ EHUJDQWXQJ SDGD KDVLO SHQJXNXUDQ GLDPHWHU
OXDV SHUPXNDDQ EDJLDQ DWDV WXWXS ERWRO GLWHQW
EHULNXW

/XDV OLQJNJ}?U’DQ

+DVLO SHQJRODKDQ GDWD WHUVHEXW GLEXODWNDQ GHQ
GDQ GLNRQYHUVLNDQ NH GDODP VDWXDQ 6,

5. Ayo Berlatih

-XPODK DQJND SHQWLQJ GDUL KDVLO SHQJXNXUDQ SH
PHQXQMXNNDQ VHEHUDSD SUHVLVL KDVLO SHQJXNXUD (
-LND VXDWX KDVLO SHQJXNXUDQ EHUQLODNIHPRLIDUODO X
PDND KDUXV GLWXOLVNDQ GHQJDQ QRWDVL LOPLDK DW

3HQMXPODKDQ EDWDQJ ND\X __FP FP FP
$QJND \DQJ GLEHUL JDULV EDZDK DGDODK DQJND WI
+DVLO SHQMXPODKDQ PHQJDQGXQJ GXD DQJND WL
KDVLOQ\D KDUXV GLEXODWNDQ KLQJJD VDWX DQJND

ODND KDVLO SHQMXPODKDQ DGDODK FP
OHQHQWXNDQ OXDV SHODW DOXPLQLXP

/IXDV SHODW DOXPLQLXP FP ™ FP FP

3bQMDQJ SHODW FP PHPLOLNL HPSDW DQJND St

SHODW PHPLOLNL WLJD DQJND SHQWLQJ $QJND St
SHQJXNXUDQ DGDODK WLJD DQJND SHQWLQJ ODND KD
GLEXODWNDQ PHQMDGL WLJD DQJND SHQWLQJ \DLW
'DODP VDWXDQ 6, OXDV SHODW DOXPLQLXP WHUVH
P DWDX P
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OHQHQWXNDQ OXDV SHUPXNDDQ DWDV WXWXS ERWR
Luas L d?

4

1 2

5 (3.14)(22,25)

388,6240625 cm?
%HUGDVDUNDQ DWXUDQ SHPEXODWDQ DQJND SHQWL!

WXWXS ERWRO DGDODK FP
'DODP VDWXDQ 6, OXDV SHUPXNDDQ DWDV WXWXS E
P ™ P

6. Aktivitas 1.5

)DNWRU IDNWRU NHVDODKDQ SHQJXNXUDQ
.HWLGDNSDVWLDQ UDQGRP DFDN GLVHEDENDQ ROHHI
SHQJXNXUDQ DQWDUD ODLQ

7HIJDQJDQ OLVWULN \DQJ 5XNWXDWLI
*DQJJIXDQ NHELVLQJDQ DWDX QRLVH GDUL OLQJNX
*DQJIJXDQ MDUXP DODW XNXU \DQJ GLVHEDENDQ IHQI

.HWHUEDWDVDQ SHQJDPDW WHUMDGL DNLEDW NH
GDUL SHQJDPDWQ\D 3HUNHPEDQJDQ WHNQRORJL EH
NHFDQJJLKDQ DODW XNXU GDPSDNQ\D SHQJJXQD PHPHL
OHELK XQWXN PHQJIJXQDNDQ DODW XNXU WHUVHEXW

.HVDODKDQ VLVWHPDWLY \DLWX NHVDODKDQ \DQJ

XNXUQ\D PLVDOQ\D
.HVDODKDQ WLWLN QRO PHUXSDNDQ NHVDODKDQ
DODW XNXU WLGDN WHSDW GL WLWLN QRO VDDW S
HVDODKDQ NDOLEUDVL PHUXSDNDQ NHVDODKDQ VDL
GHQJDQ NRQGLVL NXUDQJ WHSDWQ\D SHQXOLVDQ
.HVDODKDQ SHQJXNXUDQ NDUHQD SHOHPDKDQ NRPS
SHJDV \DQJ PHODU DNLEDW MDQJND ZDNWX SHP
NRPSRQHQ DODW \DQJ EHUNDUDW GDQ ODLQ ODLC

7. Proyek Akhir Bab

ODVVD MHQLY EDXW EHUGDVDUNDQ UHIHUWHDIN DG
PHQIJHWDKXL MHQLYVY EDKDQ EDXW PHPEXNWLNDQ I
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Lembar Kerja Peserta Didik (LKPD)

,9 $ODW GDQ %DKDQ

9, 7DEHO 3HQJDPDWDQ

EDKDQQ\D DGDODK EDMD NLWD GDSDW PHQFDUL QLODL
FDUD PHPEDJL PDVVD GHQJDQ YROXPH

m

2
0DVVD GDQ YROXPH
$ODW XNXU PDVVD DGDODK QHUDFD KPWVBDS&DW DOD
PHQJJXQDNDQ JHODV EHUXNXUDQ \DQ®D)GRH HLIW DLU
VHEHOXP GDQ VHVXGDK EDXW GLFHOXSNDQ PHUXSDNLE
B8QWXN PHQJHWDKXL VHOLVLK YROXPH DLU GDSDW
YROXPHWULN
9DULDEHO EHEDVQ\D DGDODK PDVVD EDXW
9DULDEHO NRQWUROQ\D DGDODK YRO X P ENDXWD @b D XW
VDPD XQWXN PHQJXSD\DNDQ QLODL YROXPH EDXW UHC
WLJD MHQLV EDXW \DQJ GLIJXQDNDQ GLOLKDW GDUL ZI
9DULDEHO WHULNDWQ\D DGDODK PDVVD MHQLV EDXW
9DULDEHO EHEDVQ\D DGDODK PDVVD EDXW O9DULDEF
YROXPH EDXW 9DULDEHO WHULNDWQ\D DGDODK PDVVD

-XGXO 3UDNWLNXP
TXMXDQ 3UDNWLNXP

, 'DVDU 7HRUL
6XVXQODK GDVDU SHQJHWDKXDQ GDQ SHUVDPDDQ \
GDODP EHQWXN SDUDJUDI

BHEXWNDQODK DODW GDQ EDKDQ \DQJ KBXBXQDNDQ V
EHVHUWD MXPODKQ\D

SURVHGXU 3UDNWLNXP
6XVXQODK ODQJNDK ODQJNDK \DQJ GLODNXNDQ VHO
SUDNWLNXP

%XDWODK WDEHO EHULNXW VHEDQ\DN WLJD EXDK X!
\DQJ EHUEHGD
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911

. Massa Baut Volume Awal Volume Akhir
N[} Jenis Baut . .
(9) Air (ml) Air (ml)

7TDEHO 3HQJRODKDQ 'DWD
%XDWODK IRUPDW WDEHO EHULNXW VHEDQEDN
\DQJ EHUEHGD *XQDNDQ NDONXODWRU VDL

-HQLV EDXW

Volume Volume Volume Massa Jenis
Massa Baut Awal Air Akhir Air Benda Baut

(x10- kg) Vv Vv V=V, -V, 7

0 t

(x10° m?) (%105 m?) (x105m?) (%103 kg/m 3)

5DWD UDWD PDVVD MHQLV EDXW

1LODL NHWLGDNSDVWLDQ SHQJXNXUDQ EHU

Z(x103 kg/m 2) 2 (%106 kg?/m ©)
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9

.HWHUDQJDQ

[PHUXSDNDQ NXDGUDW QLODL KDVLO SH
MHQLV EDXW

QMXPODKL

\PHUXSDNDQ SHQMXPODKDQ VHOXUXK QUODL KDVL

MHQLV EDXW
%DQ\DNQ\D GDWD 1

1LODL NHWLGDNSDVWLDQ SHQJXNXUDQ EHU
N N 2
N 2
1 i i .
S - N 11 /IDNXNDQ SHUK L#degahD Q
V PHQJJXQDNDQ NDONXOD
disederhanakan menjadi: Q Q Q
VDLQWLA4N

1 [N.y Xx
INVN 1
+DVLO 3HQJXNXUDOQ

,,,$QDOLVLYV 'DWD
&DULODK LQIRUPDVL WDEHO QLODL PDVVD
ORJDP
%DQGLQJIJNDQ GHQJDQ QLODL PDVVD MHQLV
NDOLDQ GDSDWNDQ $SDNDK DGD QLODL P
GDWD \DQJ PHQGHNDWL QLODL PDVVD MH
OHQJDSD WHUMDGL SHUEHGDDQ QLODL
PDVVD MHQLV SDGD WDEHO VRDO QRPRU
3HUKDWLNDQ QLODL NHWLGDNSDVWLDQ SH
NDOLDQ KLWXQJ )DNWRU DSD VDMD \DQ.
NHVDODKDQ SHQJXNXUDQ VHODPD SUDNV
HVLPSXODQ
%DXW PDQD \DQJ VHEDLNQ\D GLJXQDNDQ X¢
SDWDK PHQDKDQ EHEDQ WUXN GDQ PXDWDQ

XODQJ

VRU

MHQLV EH

KDVLO SH
DVVD MHQL
QLV SDGEC

SHQJXNX

QJXNXUDQ
PHQ\HED

LNXP"

WXN URG
Q\D"

-2
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8. Ayo Cek Pemahaman

, %

R & T R

) .HVDODKDQ SHQJXNXUDQ \DQJ GLVHEXWNDQ SDGD S
NHWLJD WHUPDVXN GDODP NHVDODKDQ SHQJXNXI
VLVWHPDWLN
$ODVDQ NDUDWDQ WHUPDVXN GDODP NHOHODKDQ DO
VLVWHPDWLN

.HVDODKDQ SHQJXNXUDQ \DQJ GLVHEXWNDQ SDGD SD
SHUWDPD WHUPDVXN GDODP NHVDODKDQ SHQJXNXI
VLVWHPDWLN

$ODVDQ WLPEDQJDQ \DQJ GLDNDOL GDSDW WHUPDVXN C
NDOLEUDVL NDUHQD NHWLGDNVHVXDLDQ WLWLN QRO

3DGD SDUDJUDI NHWLJD NDOLPDW NHWLJD GLVHEXWNI
IDNWRU NDUDWDQ PHQ\HEDENDQ NHVHLPEDQJDQ EHL
WROHUDQVL GHQJDQ VHOLVLK VHEHVDU JUDP XQWX
DUWLQ\D SHUVHQWDVH NHWLGDNSDVWLDQ UHODWLIC

$ODVD—%7 100% 0,4%
1.000

6HVHRUDQJ PHPEHOL WHOXU VHEDQ\DN UDP@MmJIDQ |
5S 7HOXU WHUVHEXW GLWLPEDQJ GHQJDQ PHQJJ
\DQJ EHUNDUDW VHSHUWL \DQJ GLMHOODNND QN$&D L\DRD
\DQJ GLWDQJJXQJ SHPEHOL DNLEDW NHVDODKDQ SHQJ
5S

$0DVDQ ™ NJ ™ 5S 5S

.DOLDQ DGDODK VHRUDQJ SHGDJPOP VKDNFHWRDYH SV
SHQJXNXUDQ GDODP 4VLND %DJDLPDQD NDOLDQ KDL
&RQWRK MDZDEDQ 'HQJDQ PHQHUDSNDQ SULQVLS 4VI
XQWXN EHUGDJDQJ VD\D PHQMDGL SHGDJDQJ \DQJ M
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K. ejéj }é

BHODLQ GLODNVDQDNDQ ROHK SHVHUWD GLGLNHKUH5HNVL
JXUX 5H5HNVL EHUPDQIDDW XQWXN SHQJHPEDQJDQ GLUL GD
SHPEHODMDUDQ EDJL JXUX 5H5HNVL \DQJ GLODNXONMDRDQIROHK .
GLODNXNDQ VHFDUD UXWLQ GDQ GLGRNXPHQWDVLNDQ GDO
+DO KDO \DQJ GDSDW GLSHUKDWLNDQ NHJLDWD @OBEHNVL S
PDWHUL SHPEHODMDUDQ EHVHUWD NHEHUPDQIDDWDQQ\D \D
SHPEHODMDUDQ NHQGDOD VHODPD SURVHV SHPEHODMDUD
EHUEDJDL NHORPSRN SHVHUWD GLGLN 3URSMIVPDB5HNVL
DSDELOD JXUX PHODNXNDQ GLVNXVL GHQJDQ WHHY VHMD Z|
SHPEHODMDUDQ EDLN \DQJ WHODK GLODNXNDQ PDXSXQ WHODK
UHS5HNVL NHJLDWDQ SHPEHODMDUDQ DNDQ EHUODQJVXQJ WD
EDJL JXUX GDQ SHVHUWD GLGLN +DVLO HYDOODIQVGMWAHIPYHE XV
SHPEXDWDQ UHQFDQD NHJLDWDQ SHPEHODMDUDQ XQWXN VH
SURVHV UH5HNVL GDSDW GLJXQDNDQ ROHK \UXQ XVXQWON P HF
UHQFDQD SHPEHODMDUDQ VHODQMXWQ\D GDQ PHPEHUL SHQ
SHVHUWD GLGLN \DQJ PHPHUOXNDQQ\D

L. Sumber Belajar Utama
%HEHUDSD VXPEHU UHIHUHQVL \DQJ GDSDW GLJXQDNDQ EDJ

+DOOLGD\ ' 5HVQLFN 5 D @uadabedthlisidd Physics, 7
Editon 1HZ <RUN -RKQ :LOH\ G6RQV ,QF
+HZLWW 3D X Gohceptual Physics, 12" Editon 86 3HDUVRQ (GXFDWLRC

!QF

6DQJ ' -RQHV * &KDGKD * D Q GlaRiRda¥ Int€rrbtional

AS and A Level Coursebook, 2™ Edition Physics 8. &DPEULGJH 8QLYHUVL\
BUHVYV
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A. Pendahuluan

9LUXV PHUXSDNDQ WRSLN NHGXD \DQJ GLS\HODMDUBOBOHK S
0$ 6DDW LQL YLUXV DGDODK WRSLN \DQJ VDQJDW PHQDULN
SHUPDVDODKDQQ\D GLKDGDSL ODQJVXQJ SDGD PDVWBRQGHPL ¢
GHQJDQ %DE , \DLWX SHQJXNXUDQ NHWLND SHNKUDMD GLGLN
GDUL VXDWX YLUXV GDQ FDUD PHODNXNDQ NHUMD%MDPLDK G|
LQL MXJD EHUNDLWDQ GHQJDQ %DE 9 .LPLD +LMDX NHWLNLE
SHQ\HEDUDQ YLUXV VHFDUD NLPLDZL

6XEEDE SDGD WRSLN YLUXV GLVXVXQ EHUMHQMDQJ EHU
SUDV\DUDWQ\D &RQWRKQ\D VHEHOXP PHPDKDRPISHUHDWDLDUXYV
GLGLN KDUXV PHPDKDPL FLUL GDQ VWUXNWHGWD YXQXSHWBUO
NRQVHS WHUNDLW EDE LQL GLWXQMXNNDQ ROHK JDPEDU EH

+HOLNV — JLVLV
GDSDW
SROLKHGU EHUEHQWXN WDKDSDEQ\D SHUDNLWDQ
.RPSOHNV DXU /LWLN-—— 6LQWHVLV
N—
R PHODNXNDQ . pyy JLVRIHQLN R -
UHSOLNDVL Q

VWUXNWXU dengan \— 3HOHNDWDQ
WXEXKQ\D

UXSD
$VDP 1XNO H Dift FROWRKQD
'1$ 518 3HQ\DNLW
~— 3HUDQ 1HJDMHG:
.DSVLG 6HQMDWD %LRORJL

PHPLOLNL %LRWHNQRORJL
%HUXNXUDQ FLUL FLulQie——— sHuDQDOQ ( 6HSHUWL ,QVXOLQ

QP
JV—/ — 9LURWHUDSL
%HUHSURGXNML FRQWRKQ\D
SDGD 6HO ,QDQJ

7DQDPDQ
|
3HUDQ 3RV LWI 7UDQVIHOLN

=

PHUXSDNDQ

.
ODNKOXN 3HU N 0z
_

9DNVLQ

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXV GLNXDVDLPR®HHKCGHWBUIWD C(
YLUXV DGDODK PHPDKDPL FLUL FLUL PDNK OXNWVKWGEXIN KBBLAD V
PDNKOXN KLGXS \DQJ VHEHOXPQ\D WHODK GLSHPDNWMDW. SDGD
DGD EDLNQ\D GLODNXNDQ SHQJXDWDQ WHUOHELK GDKXOX

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



GHQJDQ FDUD PHQJDMDN SHVHUWD GLGLN PHQJLQJDW N
WHUVHEXW DWDX PHPEHULNDQ EDKDQ EDFDDQ ULQJNDV W

*XUX GDSDW PHODNXNDQ VWUDWHJL ODLQQ\D XQWXN PHC
DZDO SHVHUWD GLGLN

J

C. Penyajian Materi Esensial

%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQYMBIGDN X QFL
EDE LQL

9LUXV EXNDQ PHUXSDNDQ VHO

BWUXNWXU \DQJ VHODOX GLPLOLNL ROHKN@HBWD MI$U XV
DWDX 51$ GDQ NDSVLG VHGDQJNDQ VWUXNWXU ODLQ
YLUXV WHUWHQW X

9LUXV KDQ\D PHPLOLNL VDWX FLUL KLREGOSNVYDLWRFPOP S
YLUXV KDQ\D GDSDW EHUHSURGXNVL SDGD VHO LQDQJ

9LUXV GDSDW PHODNXNDQ UHSOLNDVL OLGWNN @DV O L
EHUSLQGDK PHQXMX GDXU OLWLN %HGD NHGXDNMQNOXV
SHFDK OLVLV DWDX DVDP QXNOHDW YLUXV EHULDDQQYI GHQ
9LUXV WLGDN KDQ\D PHPLOLNL SHUDQ QHJDWLI \DLWX
DWDX GLMDGLNDQ VHEDJDL VHQMDWD ELROSBNVNVY.WWHWD
\DLWX GDSDW GLPDQIDDWNDQ GDODP ELRWHNQRORJL V
GDQ *02

9LUXV GDSDW GLFHJDK SHQ\HEDUDQ GHQJDQ EMMUEDJD
MHQLVQ\D &RQWRKQ\D NRURQDYLUXV GDSDW GLFHJD
4VLND NLPLD GDQ ELRORJL

8QWXN SHQGDODPDQ PDWHUL WHUNDLW YLUXV JXUX C
\DQJ WHUSHUFD\D VHSHUWL EXNX NDUDQJD Q &DIPRSFHHIOD W H
1LHO $ GDQ 5HHFH Bido@H 99NDUWD (UODQJJD

*XUX GDSDW PHPLOLK GDQ PHQJHPDV PDWHUL GLVHVXDL
WHUWHQWX DNLEDW YLUXV \DQJ PHQMDGL LVX GL OLQJN

Panduan Khusus Bab Il
Virus dan Peranannya




D. Apersepsi

$GD EHEHUDSD VWUDWHJL \DQJ ELVD GLODNXNDQE®EODP NH
LQL $GDSXQ VWUDWHJILQ\D DGDODK VHEDJDL EHULNXW

OHQJDMDN SHVHUWD GLGLN XQWXN PHQFHUPDWL YLGH
SURVHV WHUMDGLQ\D SDQGHPL NRUEDQ SDQGHPL WLQC
KLQJJD DNKLUQ\D SDQGHPL GLQ\DWDNDQ XVDL NHPXGL
SHUWDQ\DDQ WHUNDLW SHQJDODPDQQGD ¥ 3\ GDSIBME\D V
WHUNDLW SDQGHPL

%YHUPDLQ SHUDQ EHUVDPD SHVHUWD GLGLN GHQJPRQ VNHQDUI
&RYLG NHPXGLDQ DMXNDQ EHEHUDSD SHUWDQ\DDQ DSI
GLUDVDNDQ VHFDUD ODQJVXQJ ROHK SHVHUWD GLGLN (
SDQGHPL

%HUPDLQ WHEDN NDWD GL PDQD VHRUDQJ SHVHUWD
EHEHUDSD DNWLYLWDV DWDX NHMDGLDQ VDDW SDQGHPL
SHVHUWD ODLQ PHQHEDN NDWD WHUVHEXW XEHWHNODK LW
PHUHQXQJNDQ NHPEDOL SHQJDODPDQQ\D WHUNDLW SDQG
XQWXN PHQ\DPSDLNDQ SHQGDSDWQ\D

3HQMHODVDQ GL DWDV DGDODK FRQWRK DSHUVH|SVL *XUX
DSHUVHSVL ODLQQ\D

E. Penilaian Sebelum Pembelajaran

$VHVPHQ DZDO SHQWLQJ GLODNXNDQ XQWXN PHQWHWDKXL N
GLGLN WHUNDLW PDWHUL YLUXV GDQ GDSDW GIDIXmMNDQ VF
PHQHQWXNDQ DNWLYLWDV SHPEHODMDUDQ $VHVPHQ DZDO
EHUEDJDL WHNQLN VHSHUWL WHV WHUWXBUY B WD\X DAUDW D
GDQ NHPDPSXDQ DZDO SHVHUWD GLGLN WHUNDLWI® QJIDQ WF
DZDO YLUXV EHUXSD WHV LVLDQ VHEDJDL EHULNXW

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW

6HEXWNDQ PLQLPDO HPSDW FLUL PDNKOXN KLELGXS
$SD \DQJ NDPX NHWDKXL WHQWDQJ YLUXV"

J

%YHUGDVDUNDQ GDWD DVHVPHQ DZDO WHUVHEXW GDSL
SHPEHODMDUDQ VHSHUWL PHPEHULNDQ SHUKDWHI@® NKXV:
EDJL SHVHUWD GLGLN \DQJ EHOXP PHQJXDVDLDBDVHVHWBWDYV
GLGLN VHFDUD KHWHURJHQ GL PDQD XQWXN SWWHWMWDWG L |
WRSLN OHELK GDODP GDSDW VDOLQJ EHUEDJL RADQCPHPED
\DQJ NXUDQJ PHPDKDPL

F. Panduan Pembelajaran

'DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUD@GDEDE L
-3 OHVNLSXQ GHPLNLDQ JXUX GDS DWW @HM HNRQAINLOWVYD b,
SHQGLGLNDQ PDVLQJ PDVLQJ WHWDSL WDH VDISU KIDRMWK M UR.
SHQWLQJ GLNXDVDL ROHK SHVHUWD GLGLN

%HEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDQ
PHODNXNDQ WHODDK VWUXNWXU YLUXV $SINWLYY MWDV (
SHUDQDQ YLUXV $NWLYLWDYV SHQFHJDKBQRAHMXV $
3DGD DNKLU VHWLDS DNWLYLWDV SDGD EDE LQL JXUX GEC
XQWXN PHODWLK NHWHUDPSLODQ SHVHUWD 8U®INGHIRADP E
PHQ\XVXQ ODSRUDQ GDQ PHPSUHVHQWDVLNDQ KDVLO WHO

3DGD $NWLYLWDYV JXUX GDSDW PHQJJXQDNDQ DOWH
VHVXDL GHQJDQ WRSLN DWDX PHPEDQWX SGbugktUWD GLG!|
Translate XQWXN PHQHUMHPDKNDQ NRQWHcgamierHgRB HVXDL

Panduan Khusus Bab Il
Virus dan Peranannya



3UR\HN SDGD %XNX 6LVZD DGDODK SUR\HN \DQJ EHUNHVLQD
PHQMDGL EHEHUDSD WDKDSDQ 3DGD SUR\HN WDIK@®WDWHUDN
XQWXN PHQJRPXQLNDVLNDQ KDVLO SUR\HN VHFDUDXPHY\HO X |
PDXSXQ OLVDQ *XUX MXJD GDSDW PHQJJXQDNDQ VWUDWHJIL F
\DQJ DGD GDQ GLVHVXDLNDQ GHQJDQ NHEXWXKDQ GDQ NRQ:
6HODPD PHODNVDQDNDQ 3UR\HN 7DKDS SHVHUWD GLGLN
PHQMDJD NHVHKDWDQ GDQ NHVHODPDWDQ GHQJDQ PHQJJ)
GLUL $3' *XUX GDSDW EHNHUMD VDPD GHQJDQ RUDQJ WXI
SHVHUWD GLGLN PHQJJXQDNDQ $3' 6HODLQ LWX JXUX MXJD G
VHEDJDL SDQGXDQ VLVZD GDODP PHODNVDQDNDQ SUR\HN %
/.3' XQWXN SUR\HN

Lembar Kerja Peserta Didik (LKPD)

Tujuan:
3HVHUWD GLGLN GDSDW PHQJDPSDQ\HNDQ VROXVL SHQFH

Langkah Proyek Tahap 1

6HFDUD EHUNHORPSRN SLOLKODKDWDODKDQRDWXSGBSXVDW
GL VHNLWDU OLQIJNXQJDQPX VHEDJDL WHPSDW XQWXN
WHUNDLW SHQ\DNLW SHQ\DNLW \DQJ GLVHEDENDQ R
SXVNHVPDV NOLQLN UXPDK VDNLW DWDX WHPSDW SU

+DVLO GLVNXVL
/IRNDVL WHPSDW \DQJ GLSOLK

6XVXQODK SHUWDQ\DDQ SHUWDQ\DDQ \DQJ|DNDQ NDOL
PHODNXNDQ ZDZDQFDUD WHUNDLW SHQ\DNLW|DSD VDMD \
VHEXODQ LQL

+DVLO GLVNXVL
SHUWDQ\DDQ \DQJ DNDQ GLDMXNDQ GDODP ZDZDQFDUD

GDQ VHWHUXVQ\D

IDNXNDQODK zZDZDQFDUD NH WHPSDW \DQJ WHODK NI
FDWDWODK KDVLO ZDZDQFDUD NDOLDQ 3DGD VDDW PHO
WHWDS MDJD NHVHKDWDQ GDQ NHVHODPDWDQ GHQJDQ

Panduan Guru limu Pengetahuan Alam
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+DVLO ZDZDQFDUD

1DPD QDUDVXPEHU

o e N

Langkah Proyek Tahap 2

%HUGDVDUNDQ KDVLO 3UR\HN 7DKDS SLOLK
GLVHEDENDQ ROHK YLUXV

+DVLO GLVNXVL
BLOLKDQ SHQ\DNLW \DQJ GLVHEDENDQ ROHK

IDNXNDQODK NDMLDQ OLWHUDWXU XQWXN PHQ
UHSOLNDVL GDQ FDUD SHQ\HEDUDQ YLUXV \
WHUVHEXW

Nama virus:

&LUL FLULQ\D

*DPEDU VWUXNWXU WXEXK YLUXYV
5HSOLNDVL YLUXV

&DUD SHQ\HEDUDQ YLUXV

Langkah Proyek Tahap 3

%HUGDVDUNDQ KDVLO 3UR\HN 7DKDS GLVNX
FDUD FDUD DSD \DQJ GDSDW NDOLDQ ODNXNDQ
YLUXV WHUVHEXW

ODK VDOI

YLUXV

JLGHQWL
DQJ PHQ\

/LNDQOD
XQWXN P

Panduan Khusus Bab Il
Virus dan Peranannya



6ROXVL

6XVXQODK ODSRUDQ KDVLO SUR\HN NDOLDQ® GDODP EF
NDOLDQ VXNDL YLGHR LQIRJUD4V JDPEDO|VOLGH SUFL

/IDSRUDQ GDODP EHQWXN
+DVLO ODSRUDQ ELVD GLLVL GHQJDQ WDXWDQ

.DPSDQ\HNDQ KDVLO SUR\HN NDOLDQ GL PHGLD VRVLDO \I

6HODLQ PHODWLK OLWHUDVL GDQ NHWH WDXR SLPOHDRE BRWSL N L L
SHVHUWD GLGLN PHQJHPEDQJNDQ NHWHUDPSLODIW®URVHV
GDQ LQIRUPDVL VHUWD PHQJRPXQLNDVLNDQ KDYQRQ DBODP D
\DQJ PHPHUOXNDQ NRQHNVL LQWHUQHW VHKLQII®ODWLND WH!
VDUDQD GDQ SUDVDUDQD JXUX GDSDW PHQJXQGXK YLGHR
GDKXOX NHPXGLDQ GLVDMLNDQ VHVXDL NRQD IGLG LAR O WREK I
PHPLOdmtphone JXUX GDSDW PHQ\DMLNDQ YLGHR VHFDUD EHU
PHQFHWDN JDPEDU \DQJ NHPXGLDQ GLEDJLNDQ SDGD SHVHU

'DODP SURVHV SHPEHODMDUDQ DGD VDWX PRGHO \DQJ G
project-based learning PHQJLQJDW GL GDODP EDE LQL WHUGDSDW |
*XUX MXJD GDSDW PHQJJXQDNDQ EHUEDJDL PHWRGH DWD X
VHVXDL GHQJDQ NRQGLVL VDWXDQ SHQGLGLNDQ &@DQ KDVLO
P HQ JJXQ D thibkQair share GDODP PHPEDKDV SHUDQDQ YLUXV

OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDE LQL |
YLUXV PHUXSDNDQ VHO YLUXV EHUHSURGXNYXVS® D ®DWH P X
EHUSLQGDK GHQJDQ VHQGLULQ\D 8QWXN PHQJDWDNKXYID JXUX
OHELK PHQGDODP WHUNDLW KDO LQL DWDX PHQUDADIONDBHVHU
NHORPSRN NHFLO GHQJDQ PHPEHULNDQ SHUWDQ\DDXWBQNDLW
NHIJLDWDQ LQL SHVHUWD GLGLN GLEHULNDR BHPOXKRONAQY\BHQJ
GDQ JXUX GDSDW PHQJXDWNDQ NRQVHS DWDX PHPSHUEDLNL

G. Pengayaan dan Remedial

S8QWXN SHVHUWD GLGLN \DQJ WHODK PHGQF MWSOMXNQLWH
SHPEHODMDUDQ ..73 GDSDW GLEHULQ PQVSHQLU BB OD\BDQ
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YLUXV RQNROLWLN JXUX MXJD GDS DWW RHGHUXQD N B S CLHNDD
51$ %DJL SHVHUWD GLGLN \DQJ EHOXP PHQFDSDWD.P73 GD S
UHPHGLDO 3URJUDP UHPHGLDO LQL GDSDW GL O NXNHY WHQ
PHODNXNDQ GLVNXVL SHQXJDVDQ \DQJ GLDNKLUL GHQJDQ
XODQJ 3HUOX GLFHUPDWL EDKZD S OPN)WDQHPGVEX KR P HQE
..73 \DQJ GLNHPEDQJNDQ

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RUDQJ
SUR\HN \DQJ GLEHULNDQ NHSDGD DQDNQ\D .HWLND SHVHL
GDWD NH SXVNHVPDV DWDX UXPDK VDNLW WHUGMNONW DJC
WHWDS PHODNXNDQ SURWRNRO NHVHKDWDQ .KXWXV W
LQWHUQHW GLKDUDSNDQ RUDQJ WXD MXJD LNXWGTHDM ZD
PHQJLQIRUPDVLNDQ KDVLO UHS5HNVL GDQ SHQFDSDQDQ SH\
VHEDJDL VDODK VDWX EHQWXN XPSDQ EDOLN GL DNKLU EC

. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLQ WXMXDQ SHREHDBE MDUL
LQL DGDODK VHEDJDL EHULNXW
3HVHUWD GLGLN GDSDW PHQMHODVNDQ FLUL FLUL YLU.
SHVHUWD GLGLN GDSDW PHQJLGHQWL4NDVL VWUXNW XL
3HVHUWD GLGLN GDSDW PHPEHGDNDQ GDXU OLWLN GD(
3HVHUWD GLGLN GDSDW PHQMHODVNDQ SHUDQDOQWILLUXV G

8QWXN PHQJHWDKXL NHWHUFDSDLDQ SHVHUWW GGG DN KVH
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX

Tabel21 $VHVPHQ SDGD %XNX 6LVZD

Bagian pada Buku Siswa

JRUPDWLTHV $\R HUODWLK SDGD VHWLDS VXEEDE
1RQ 7HV $NWLYLWDV GDQ
6XPDWLI7HV $\R &HN 3HPDKDPDQ
3UR\HN 3UR\HN

Panduan Khusus Bab Il
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*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQJD
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW XN
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLND
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ

_J

%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRIWDIIUEDSDW
GDODP PHODNXNDQ SHQLODLDQ

Tabel22 &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWD

Skor

con s

-DZDEDQ /HELK GDUL$GD MDZDEBPXD 6HP XD
SHUWDQ\DDRQDZDEDQ \DRQJ VDODKUDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWILSQ OHQJNDS

WLGDN OHQUWWISODK GLWXOLV
LVWLODK GGWRODQ WHSDW
GHQJDQ WHSDW

‘DNW X /HZDW OHELKZDW KDUL /JHZDW KDUL 7HSDW ZDU
SHQJXPSXOBQUL KDUL

WXJDV

ERERW

Nilai total sk or bobot 100

20

Tabel23 &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

Perencanaan SRLQ WHUSHQXKL
BHPLOLKDQ ORNDVL REVHUYQQ{II__Q WHUSHQXKL
BHPLOLKDQ SHUOHQJNDSDQ GDQ FDUD

PHPSHUROHK GDWD SRLQ WHUSHQXKL
5DQFDQJDQ MDGZDO SURVH\S®H® MNMDPIHIDKX L
SUR\HN

SBHPLOLKDQ PHGLD NDPSDQ\H
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o S N T

Proses pelaksanaan proyek SRLQ WHUSHQXKL
3HUVLDSDQ SHUOHQJINDSDQ REVHUYRNY oxkL
3HUVLDSDQ SHUWDQ\DDQ ZDZDQFDUD
HVHVXDLDQ GDWD \DQJ GLFDRULRcNHBYSHQXKL
SHUHQFDQDDQ SUR\HN SRLQ WHUSHQXKL
.HUMD VDPD NHORPSRN

Hasil produk kampanye SRLQ WHUSHQXKL
OHGLD \DQJ GLJXQDNDQ PHQDY
OHQDPSLONDQ JDPEDU YLUXV

HEHQDUDQ LVL PHGLD NDPSHXRAR WHUSHQXKL
_HPXGDKDQ GDODP PHPDKDP$RRIOGWB USHQXKL

LY WHUSHOQXKL

NDPSDQ\H

Presentasi SRLQ WHUSHQXKL
3HQJJIXQDDQ EDKDVD \DQJ EDLNGRRAUSHOXKL
EHQDU

3HQ\DPSDLDQQ\D PXGDK GLSUXDSPWHUSHQXKL

S3HQJJXQDDQ PHGLD \DQJ PHORIUANVHUSHQXKL
.HNRPSDNDQ WLP

Nilai total sk or bobot 100

40

*XUX ELVD PHPRGL4NDVL UXEULN SHQLODLDQ VHVXDL
SURVHV SHQLODLDQ GLPXODL GDUL SHUHQFDQDDQ SHO
GDQ SUHVHQWDVL

J

6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI GDQ VXPDWLI J
XPSDQ EDOLN \DQJ NRQVWUXNWLI GDQ VSHVL4N VHKLC
PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEDQJ EDLN G
GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDOLN \DQYHG®SDW G
$NWLYLWDV \DQJ GLNHUMDNDQ ROHK SHMWHNXWD GLGLN L

%DJIJXV 6XWD WHODK PDPSX PHQHPXNDQ SHUVDPDDQ C
VWUXNWXU DQWDUD NRURQDYLUXV GHQJDQ EDNWHULR

Panduan Khusus Bab Il
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LVWLODK GHQJDQ WHSDW 6XWD SHUOX PHPSHUGDODP
WHUNDLW SHUEHGDDQ DQWDUD YLUXV GDQ VHO

J. Kunci Jawaban

1. Aktivitas 2.1

.HGXDQ\D PHPLOLNL DVDP QXNOHDW GDQ VHOXEXQJ S|

8NXUDQ EDNWHULRIDJ PLNURQ GDQ XNXUDQ NRU
PLNURQ

9LUXV KDQ\D PHPLOLNL DVDP QXNOHDW GDQ VHOXEXC
EXNDQ VHEXDK VHO GDQ EXNDQ PDNKOXN KLGXS

2. Ayo Berlatih Subbab A

3DGD YLGHR GLWDPSLONDQ VWUXNWXU NRURQOGNUUXV 6
DWDV 51$ VHOXEXQJ SURWpiKeQrotBiPSORS GDQ
6RDO QR

.RURQDYLUXV DGDODK VH@aBHUXNXUDQ NHFLO

'LVHEXW NRURQD NDUHQD PHPLOLNL DPSORS \DQJ PH
VHSHUW I(b&BrN X

.RURQDYLUXV WHUJRQBGa) YLUXV 51%
6RDO QR

3HQJDPDWDQ YLUXV PHQJJXQDND@#hNURVNRS FDKD\D
OHQJLGHQWLA4NDVL MHQLYV SURWHLQ (SdaB)D VWUXNW XU
OHQJLGHQWL4NDVL MHQLVY DVDP QXNOHDWQ\D DSDND]|
UDQWDL (Balghs D

3. Aktivitas 2.2

.RURQDYLUXV KDQ\D GDSDW EHUHSURGXNVLOS®B®DVHO L
VLVWHP SHUQDSDVDQ %HUGDVDUNDQ YLGHR SURVHVI
SHOHNDWDQ SHQHWUDVL VLQWHVLV SHUDNLWDQ GDQ

4. Ayo Berlatih Subbab B

S8UXWDQ WDKDSDQ SHOHNDWDQ SHQHWUDVL VLQWHV
6LNOXV OLWLN

Panduan Guru limu Pengetahuan Alam
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3HUVDPDDQ GDQ SHUEHGDDQQ\D GDSDW GLOLKDW SDG

Siklus Litik Siklus Lisogenik

6HO LQDQJWLGDN
SHFDK PDWMNUL

JHQHWLN YLUXYV

VDPDD
6HO LQDQJ SHBHIK 8LZDULVNDQ

GLODNXNDQ [VIDHDOWD OXL |\WDKD S
VHO DQDNDQ
NHWDKDQDQ SHOHNDWDQ GD

L J
LODQJ OHPDK SHQHWUDVL QbR
GLODNXNDQ VDDW

NHWDKDQDQANHO
LQDQJ WLQJJL

D .DOLPDW QRPRU
E .HJLDWDQ ODERUDWRULXP
OHQJDPDWL GL EDZDK PLNURVNRS HD® NDVQIRQ VI
WHUSDSDU NRURQDYLUXV GDQ VHO NXOLW WD«
GHQJDQ V(Ba&xkQ
OHPEDQGLQJNDQ MXPODK \DQJ WHUWXODU &RYLG
RUDQJ \DQJ WLGDN PHQFXFL WDQJDQ GDQ \DQJ VHC
VHWHODK NRQWDN GHQJDQ @@ HULWD &RYLG
OHQFDPSXU NRURQDYLUXV GHQJDQ DLU VDEXQ NH
VWUXNWXUQ\D GL EDZDK PLIBIRYNRS HOHNWUR(

5. Aktivitas 2.3

9LUXYV GDSDW GLPDQIDDWNDQ GDODP ELGDQJ NHV
NDQNHU WHUDSL JHQ GDQ YDNVLQ 6HODLQ LWX
GDODP UHND\DVD JHQHWLND

'LVHVXDLNDQ GHQJDQ SLOLKDQ SHVHUWD GLGLN

6. Ayo Berlatih Subbab C

3ROLR SROLRYLUXV $,'6 +,9 UDELHV O0BKDEGRY|
GHPDP EHUGDUDdéngu¥ LU XV
SURVHYV PHBEED DD/ XOLQ NH GDODP WXEXK YLUXV

Panduan Khusus Bab I
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D 9DULDEHO EHEDV SHPEHULDQ YDNVLQ DWDX WLGL
9DULDEHO WHULNDW WHULQIHNVL NRURQDYLUXYV D\

E .HORPSRN \J GI%%DN),\NLQ

0
.HORPSRN \DQJ WLGD%PgBGQ,YDNVLQ

(4NDV 0'20 2'04) 100% 80%

F $NWLYLWDV SHQHOLWLDQ
2UDQJ \DQJ DNDQ GLEHULNDQ YDNVLQ KDUXV GDC
(Benar)
-XPODK RUDQJ \DQJ GLEHULNDQ YDNVLQ EROH
GLEDQGLQJNDQ GHQJDQ NHORES8I&hN SHPEDQGLQJ

7. Aktivitas 2.4

. RURQDYLUXV PHQ\HEDU PHODOXL GUR®ROHWVSXN GHUL
DWDX ELFDUD

6DEXQ GDSDW PHUXVDN DPSORS NRURQDYLUXV GDQ F
PHQHPSHO SDGD SHUPXNDDQ NXOLW

ODVNHU GDSDW PHQJKDODQJL PDVXNQ\D NRURQDYLUX
SHUQDSDVDQ

*L]L VHLPEDQJ EHUIXQJVL XQWXN PHPSHUNXDW LPXQ \
$QMXUDQ ODLQ PHQJRQVXPVL YLWDPLQ LVWLUDKDW
ODLQQ\D \DQJ ORJLV GDODP SHQFHJDKDQ SHQ\HEDUDQ

8. Ayo Berlatih Subbab D

+DQG VDQLWL]HU LQL WLGDN PHQJDQGXQJ DONRKRO VHK
XQWXN SHQFHJDKDQ SHQ\HEDUDQ YLUXV

D 8UXWDQ Md$iQLOLDMEP NDWXQ PDVNHU EHGDK
E /LQHQ PHPLOLNL NHQ\DPDQDQ EHUQDSDV WHUW
PHQ\DULQJ YLUXV KLQJJD
F  3HUQ\DWDDQ
OHQJXNXU GLDPHWH®BenaH UDW NDLQ
OHPEDQGLQJNDQ MXPODK YLUXV \DQJ WHUVDULQ
NDLQ W H (Bénai X W
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OHPEDQGLQJNDQ XNXUDQ NRURQDYLUXV GHQJDQ
PDVLQJ NERhaQ

9. Ayo Cek Pemahaman

3LOLKODK SHUQ\DWDDQ \DQJ EHQDU WHQWDQJ YLUX
9LUXV KDQ\D GDSDW EHUHSURGXNVL GDODP VHO L
9LUXV EXNDQ PHUXSDNDQ VHEXDK VHO
9LUXV WHUVXVXQ DWDV PDWHUL JHQHWLN GDQ ND

*DPEDU IDVH GHQJDQ QDPD IDVH \DQJ EHQDU SDGD

C )DVH /LVD\/ C )DVH ,QM@N(L)DVH 3HOHDDWDQ

3HUDQDQ YLUXYV
7XQJUR DGDODK SHQ\DNLW \DQJ PHQ\HUDQJ WD
GLVHEDENDQ ROHK BeriaXV WXQJUR
9LUXV 1&' PHQ\HEDENDQ SHQ\DNLW WHWB&GR SDGD D\
&LNXQJXQ\D DGDODK SHQ\DNLW GHPDP \DQJ GLVH
G H Q J iSHilah)
9LUXV GDSDW PHQJKDVLONDQ LQVXOLQ GHQJDC
JHQHW L(S&gaHy

D 3HUQ\DWDDQ
OHQJDWXU MDUDN PDNVLPDO PHWHU GDSDW PHQJ
NR UR Q D YBeuax)V
OHQJJXQDNDQ JHODV EHUJLOLUBeRaWLGDN GLDQ
7LQJJDO GDODP UXDQJDQ EHU $& GDSDW PHQJX
NRUR QD Y3alat) vV

E 3HUQ\DWDDQ
3HQHOLWL EHUPDNVXG PHPEDQGLQJNDQ HIH
SHOLQGXQJf&®MeEK GDQ NDFD SkBend)NDW
3HQHOLWL WHUVHEXW PHQHOLWL SHUEDQGL
SHUFLNDQ DSDELOD VHVHRUDQJ PHQJJXQDN
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WLGDN PHQJJXQDNDQ(BePHD VHNDOL

'DWD SHQHOLWLDQ WHUVHEXW GDSDW GLJXQDND
SHOLQGXQJ \DQJ WHSDW XQWXN PHQJXUDQJL SHQ\
(Benar)

F 3HQHOLWLDQ ODQMXWDQ \DQJ GDSDW GLODNXNDQ
\DQJ EDLN XQWXN SHQFHJDKDQ FRYLG DWDX \DQJ C
GDQ EHUNDLWDQ GHQJDQ UHQRBaME SHQHOLWLDQ SC

K. ejéj }é

*XUX SHUOX PHODNXNDQ UH5HNVL WHUKDGDS GDRVHV SH
GLODNXNDQ SDGD EDE LQL 5H5HNYHQAEXALID® KB KWDKQDXQW R N
PHQMDGL NHQGDOD XQWXN GLSHUE DWLHQ DRIV S HP EBHAD M B
KDO KDO SRVLWLI \DQJ WHWDS GDSDW GLSHUWDKDQNDQ G
6HODLQ LWX UHS5HNVL MXJD GLSHUOXNDQ XQWXYNHBW@JHFHN
GLGLN \DQJ PHQJDODPL PLVNRQVHSVL VHKLQJJIDDDSDW VI
ODQMXW XQWXN PHQJKLODQJNDQ PLVNRQVHSVIXWKHUVHE X\
PHQGDSDWNDQ UH5HNVL EDKZD SHVHUWD GLGLMGPWBLOLNL
GDODP PHQ\LPDN Y#n@aitpRoieD GIDND WLQGDNDQ \DQJ GDSDW GL(
ROHK JXUX VHSHUWL PHQDPSLONDQ YLGHR EHUNDWD VDPD
GLGLN PHQRQWRQ YLGHR GL ODERUDWRULXP NRPSXWHU

L. Sumber Belajar Utama

*XUX GDSDW PHQJJXQDNDQ EHEHUDSD VXPEHRHAHODWMDYIBASHU
&DPSEHOO PHQ\LPDN VLWXV :+2 XQWXN PHQGDSDOWNDA LQIRU
\DQJ GLVHEDENDQ YLUXV DWDXSXQ MXUQDO MDXNLED® LOPL
YLUXV 6XPEHU XWDPD EHODMDU GDSDW EHUYPWKRBR GLVH\
SHPEHODMDUDQ GL VDWXDQ SHQGLGLNDQ PDVLQJ PDVLQJ
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A. Pendahuluan

6WUXNWXU $WRP )DNWD GL %DOLN ODWHUL PHUXB@MNDQD WR
ROHK SHVHUWD GLGLN NHODV ; 60%$ 0$ 7RSUNSLRLUPEDEBUL
VHPXD EDE EDKZD EHQGD EHQGD GLVXVXQ GDUQ CHhWMRRmP VHED
WHUGLUL DWDV SDUWLNHO VXEDWRPLN SDRWRQ QPPIXDWIIR Q

SRVLVL WHUWHQWX SDGD DWRP 3DUWLNHOPYDOBDDNRRPRDN PHP
PDVLQJ PDVLQJ VHKLQJJD DWRP DWRP GDSDW EQGUXDEXQJ P|
3DGD WRSLN LQL MXJD GR@GHUNHQDC
GLVXVXQ WHUDWXU EHUGDVDUNDQ JRORQJDQ IG\D @GWHXWRGH G
XQVXU PHPLOLNL VLIDW NHSHULRGLNDQ \DQJ RMNOWMWHIDNIND Q
PHQMDGL GDVDU WHUEHQWXNQ\D LNDWDQ NLPLD SD,GD PDWHU

dan PROHNXO VHQ\DZD

ODWHUL PDWHUL \DQJ GLSHODMDUL SDGD EDE LEHUGNXMNWQ JNXP

PHUXSDNDQ

EHUVLIDW

7HRUL $WRP 3DUWLNHO
RP O __ X
(| 'DOWRQ 7HUNHFLO %HQC LVNRQWLQ
(OHNWURQ
PHPEXNWL
PHODNXNDQ %HUPXDWDQ
7HRUL $WRP 3HUFREDDQ 1HJIDWLI
- 7KRPVRQ 6LQDU .DWRGH
. ORGHO 5RWL
LVPLV
PHPLOENL PHPEXNWLNDQ (OHNWURQ
PHPLOLNL PHODNXNDQ
. 7HRUL $WRP 3HUFREDDQ 3URWRQ
5XWKHUIRUG 6LQDU $0ID QWL $WRP
ATOM 5XDQJ .RVRQJ
GL DQWDUD 3URWRQ
GDQ (OHNWURQ
PHQ\DWDNDQ GLVXVXQ
(OHNWURQsDODP
. 7HRUL $WRP OHQJRUELW L -RQ4JXUDVL
% RKU SWRP : (OHNWURQ
PHPEHQWXN
/RJDP 8WDP
L
whueTurupQvLVL sNW[GPED
bwolv /DQWDQLGD -DUL -DUL $WRP
GLNHORPSRNNDQ
GDODP ) |PHPLOLN (QHUJL ,RQLVDVL
SLVWHP SHULRG™ 4| |pw 3HULRGLN
8QVXU -
. | $4QLWDV (OHNWURQ
’/’ PHPLOLN
EHUGDVDUNDQ
WHUGLUL 1RQORJDP .HHOHNWURQHJDWLIDQ
DWDW_ 6HPLORJDP
*DV 0XOLD
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6XEEDE SDGD WRSLN VWUXNWXU DWRP LQL GLVXVXQ
SHQJHWDKXDQ SUDV\DUDWQ\D FRQWRKQ\D DGDODK SH
NRQVHS DWRP SDGD PDVD <XQDQL NHPXGLDQ UHNRQVHS\
'DOWRQ %HULNXWQ\D DGDODK VHMDUDK GLWHPXMNDQQRUL SD
HOHNWURQ WHRUL DWRP 7KRPVRQ SUWRGVR G D QY HRHXWI\K |
GLWHPXNDQ ROHK &KDGZLFN 3HQ\HPSXUQDDQ WHRUL C
1LHOV %RKU \DQJ PHQFHWXVNDQ NRQ4JXUDV L CHOXMNMWWUR Q
XQVXU GDODP WDEHO VLVWHP SHULRGLN XQVXU GHOMDR) M X V
JRORQJDQ GDQ SHULRGH SDGD WDEHO SHUDRG LHNOEHWIIRDQ
. HFHQGHUXQJDQ VLIDW SHULRGLN XQVXU DWRU LD M@IUW DD/
HOHNWURQ GDQ NHHOHNWURQHJDWLIDQ GDODPHQXWXSROR
EDE LQL

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXVY GLNXDVDLPR®BHKGHWHBWUIW L
VWUXNWXU DWRP DGDODK PHQJHQDO WHQWDQJ XQVXU V&t
WHODK GLSHODMDUL SDGD )DVH ' 6HEDLNQ\D ®IKXDNXXND Q
WHQWDQJ PDWHUL SUDVD\DUDW GHQJDQ PHQJDMD®ISHVHL
NRQVHS SUDV\DUDW WHUVHEXW OHPEHULNDQ EDKDQ EDFDLCL
WHUNDLW PDWHUL SUDVD\DUDW GDSDW PHQGRBRYHSHVHL
PDWHUL WHUVHEXW

*XUX GDSDW PHODNXNDQ VWUDWHJL ODLQQ\D XQWXN PHC
DZDO SHVHUWD GLGLN

C. Penyajian Materi Esensial

%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQYBIGDNXQFL
EDE LQL

S3HUNHPEDQJDQ NRQVHS DWRP ]DPDQ <XQDQL KLQJJD 'I
3HUNHPEDQJDQ SHQHPXDQ SDUWLNHO VXEDWRPLKR HOHNW
ROHK SDUD DKOL
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Struktur Atom, Fakta di Balik Materi



3DUWLNHO VXEDWRPLN PHPLOLNL VLIDW \DWWR GPABPLOLN
PDVLQJ PDVLQJ

3HUNHPEDQJDQ PRGHO DWRP \DQJ GLFHWXVNDRQUDIGHOV %Rk
SRVLVL SDUWLNHO VXEDWRPLN GDQ NRQ4JXUDVL HOHNWL
OHQJHQDO ODPEDQJ DWRP LRQ GDQ LVRWRS WHUNDLW :
2UJDQLVDVL WDEHO SHULRGLN XQVXU PRGRGE PHODBXW
ORJDP QRQORJDP GDQ VHPLORJDP

3HQJDWXUDQ XQVXU GDODP JRORQJDQ GDQ SHULRGH WDEI
NRQ4JXUDVL HOHNWURQ

6LIDW SHULRGLN XQVXU MDUL MDUL DWRPHBANWURDRQ|
GLPLOLNL XQVXU XQVXU GHQJDQ NHFHQGHUXQJDQ \DQJ
JRORQJDQ PDXSXQ SHULRGH

*XUX GDSDW PHPLOLK GDQ PHQJHPDYV HP@VDPUN HGE X/KKIDQ N D C
EHODMDU SHVHUWD GLGLN PLVDOQ\D SHQJHPEDQJDQ PDW

8QWXN SHQGDODPDQ PDWHUL WHUNDLW VWUXNWXU DWEF
UHIHUHQVL \DQJ WHUSHUFD\D VHSHUWL EXNX XKiisDQJDQ 5D\
Dasar Konsep-Konsep Inti, Jilid 1, Edisike-3 3HQHUELW (UODQJJD WDKXQ
V X P E ethbok dan platform 5XPDK %HODMDU \DQJ GLVLDSNDQ SHPHU

D. Apersepsi
%YHEHUDSD VWUDWHJIL \DQJ ELVD GLODNXNDQ GDOQP NHJLDV

OHQJDMDN SHVHUWD GLGLN PHQJDPDWL JDPEDU PRELO
SHUWDQ\DDQ SBhBdinGaivel paitikel subatomik (atau partikel subatomik

diganti dengan kata benda paling kecil yang tak terl  ihat mata) dalam mobil

ini menghasilkan energi sehingga bisa menggerakkan ken daraan listrik?”
PHQJDZDOL GLVNXVL

OHQJDMDN SHVHUWD GLGLN XQWXN PHQJDPDWUVBIUFRED
GLGLN PHQMDZDE SHUWDQ\DDQ EHUGDVDUNDQ KDVLO SHL
OHQJDMDN SHVHUWD GLGLN XQWXN PHQRQWRONYLGHR St
VWDWLY ODOX SHVHUWD GLGLN PHQGLVNXVLNDQ MDZDI
GLDMXNDQ
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3HQMHODVDQ LQL PHUXSDNDQ FR QVDRKPIHSHBPHEB\DLI NMXQ X
DSHUVHSVL ODLQQ\D

E. Penilaian Sebelum Pembelajaran

$VHVPHQ DZDO SHQWLQJ GLODNXNDQ XQWXN PHQWBWILIGUNNH
WHUNDLW PDWHUL VWUXNWXU DWRP GDQ GDSDW GLJXQDND
PHQHQWXNDQ DNWLYLWDV SHPEHODMDUDQ $VHVPHQ DZD
EHUEDJDL WHNQLN VHSHUWL WHV WXOLV B WMD\X DWDQNDGD R
NHPDPSXDQ DZDO SHVHUWD GLGLN &RQWRK DVIHVSIHQ DZ
WHV LVLDQ VHEDJDL EHULNXW

Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW
$SDNDK XQVXU" %HULNDQ EHEHUDSD FRQWRK XQVXU
%DJDLPDQD XQVXU GLEHQWXN" )

%HUGDVDUNDQ GDWD DVHPHQ DZDO WHUVHEXW GDSDW
ODMDUDQ WHUGLIHUHQVLDVL 3DGDMNMHORIPCGRR BHEHXDWD G P®L
SUDV\DUDW GLEHULNDQ SHUKDWLDQ NKXVXV GHQJDQ PHP
GDQ SHQXJDVDQ PHQJJIJXQDNDQ /.3" %DJL SHVHUWD GLGLN
PDWHUL SUDV\DUDW GDSDW VDOLQJ EHUEDJL GD® PHPED
\DQJ EHOXP PHPDKDPL

F. Panduan Pembelajaran

'DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUDQX®L EDE L
GHPLNLDQ JXUX GDSDW PHQ\HVXDLNDQQ\D GHQJDQ NRQC

PDVLQJ PDVLQJ WHWDSL WHWDS KDUXV PHQJDYDOWRDHXU F
SHVHUWD GLGLN

%YHEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDRQI!
PHQJDPDWL SHUFREDDQ OLVWULWHEWDMNLSH @NBQWIDWDRHP SH
VWUXNWXU DWRP GDQ VLIDWQ\D PHPEXNWLNDQ WHRUL T
PHQJLGHQWL4ANDVL SDUWLNHO VXEDWRPLN $%WUODMWLK

Panduan Khusus Bab Il
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6XEEDE ' GDQ VXEDWRPLN GDODP LVRWRS S$\®I®EAWODW LK
PHPDKDPL WHRUL DWRP 1LHOV %RKU PHODORKL SHRWWPDOMN WD
JDULV $NWLYLWDV GDQ PHQXOLV NRQ@QMWXNMDQL HOH
HOHNWURQ YDOHQVL $\R %HUODWLK 6XEEDE (XUPHQHPXI
GDODP VDWX JRORQJDQ GDQ SHULRGH $NWLYLWBDVL GDQ
NHFHQGHUXQJDQ VLIDW SHULRGLN XQVXU GDODRGHDWX JR
$NWLYLWDV V G 3UR\HN DN ISIDU) EDEUD G/ XD B HDQHHL
\DQJ VXGDK GLSHODMDUL SDGD EDE LWX

BHODLQ PHODWLK OLWHUDVL PHPEDFD PDWHPDWLND \
EHUSLNLU SHVHUWD GLGLN DNWLYLWDVGLQLPMRIB PEFPEDNDDX S
NHWHUDPSLODQ SURVHV GDODP PHQUDIMLOLNUW B PW R JRPY QL
NDVLNDQ KDVLO 'DODP DNWLYLWDV DNWLYLWDV LQL DGD
LQWHUQHW VHKLQJJD MLND WHUGDSDW NHWHUEDWDVDQ
JXUX GDSDW PHQJXQGXK YLGHR DWDXOXDREPXGU B Q CGHBAKME N |
VHVXDL NRQGLVL &RQWRKQ\D MLND S Hivaphtvi® GIX®LXN WLGD
GDSDW PHQ\DMLNDQ YLGHR VHFDUD EHUVDPD VDPD DWDX |
NHPXGLDQ GLEDJLNDQ EHUVDPD VDPD &DUD ODLQ DGDOD
PDWHUL DWDX JDPEDU GDUL NRQWHQ YLGHR \DQYHDWDQ GLS|
GLGLN PHQFHUPDWL JDPEDU WHUVHEXW 3DGD DNWWBLWDV P
GLGLN WLGDN PHPSXQ\DL NRPSXWHU PDND ELVDWHIQJIXQDI
JUD4N -LND NHVXOLWDQ XQWXN PHQJDNVHV LQWKWOQHW PDN]|
GLJLWDO GDSDW GLJDQWL GHQJDQ PHPEXDW PHGLD GDUL NI

3DGD $NWLYLWDYV GDQ JXUX GDSDW PHQJJXQDNDQ D
\DQJ VHVXDL GHQJDQ WRSLN DWDX PHPEDQW XG8dgl¢e HUWD GLGL!
Translate XQWXN PHQHUMHPDKNDQ NRQWH@amierHQRB HVXDL GH

'DODP SURVHV SHPEHODMDUDQ DGD VDWX PRGHO \D
\D L Wofect-based learning PHQJLQJDW DGD DNWLYLWDV SURVHN *XL
PHQJIJXQDNDQ EHUEDJDL PHWRGH DWDX PRGHO SHPEIHODMDUD
VDWXDQ SHQGLGLNDQ GDQ KDVLO DVHVPHQ DZDO &RQWRKC
jigsaw GDODP PHPEDKDV NHWHUDWXUDQ XQVXU GDODP WDEF
NHSHULRGLNDQ XQVXU
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OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDE LQL

DWRP PHUXSDNDQ SDUWLNHO WHUNHFLO SICDGDXIDNHGOL (
VXEDWRP \DQJ XNXUDQQ\D MDXK OHELK NHANWGRQ LKRRXML C
GDSDW EHUSLQGDK NH OLQWDVD Q@ ONXP MWW RIVQ JIDOHREPL Bo REKID |
VHULQJ NDOL SHVHUWD GLGLN EHOXP PHQJHWWKEH UESRKAID K O
NH OLQWDVDQ NXOLW \DQJ OHELK GDODP 8QWXNSPMWQJDW
PHODNXNDQ GLVNXVL OHELK PHQGDODP GHQJDQ PHPEHUL
KDO LQL 3HVHUWD GLGLN GLEHULNDQ UXDQJ XQWXN PHQJ
GDQ JXUX GDSDW PHQJXDWNDQ NRQVHS DWDX PHPSHUEDL

G. Pengayaan dan Remedial

8QWXN SHVHUWD GLGLN \DQJ WHODK PHQF DXL S\HREH-ODND DNHDW
..73 GDSDW GLEHULNDQ SHQJD\DDQ ODWM WPIHISBQUBDDD Q
NXDQWXP \DQJ PHQHUDQJNDQ SRVLVL DWRP SDGDSN@OLW
VHEDJDL ODQMXWDQ WHRUL DWRP 1LHOV %RKUD®DSDW (
PHQJKLWXQJ PDVVD DWRP UDWD UDWD GDUL FDRSXM®I LVF
GL DODP MXJD GDSDW GLEHULNDQ VHEDJDL PDMVBHNLBOD JID\
EHOXP PHQFDSDL ..73 GDSDW GLODNXNDQ SURJUDIDOHPHG
LQL GDSDW GLODNXNDQ GHQJDQ EHUEDJDL VWUGWBDE VHS
SHPEHODMDUDQ XODQJ NHPXGLDQ GLDNKLUL GHQED®ZIHQXJD)
SURJUDP UHPHGLDO LQL GLODNXNDQ XQWXN PHQFDSDL ..73

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RWRDIQN WXD \
\DQJ GLEHULNDQ NHSDGD DQDNQ\D .HWHUVHGLDDQ NXR)
LOWHUQHW GDQ SHQJDZDVDQ WHUKDGDS DQDN DQDN VD
SHUOX GLVDPSDLNDQ 6HODLQ LWX JXUX GDSDWIPBOOLQIR
SHQFDSDLDQ SHVHUWD GLGLN SDGD PDWHUL LCQCIDQHEDJD
EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLDQ WXMXDQ SHFREZBODMD!
SDGD EDE LQL DGDODK VHEDJDL EHULNXW

BHVHUWD GLGLN GDSDW PHQJLGHQWLA4ANDVLXSDXWWLNHC

DWRP
Panduan Khusus Bab Il
Struktur Atom, Fakta di Balik Materi



3HVHUWD GLGLN GDSDW PHQJLGHQWL4ND VE&DWDDWDSD UW L

PXDWDQ OLVWULN GDQ PDVVDQ\D

3HVHUWD GLGLN PDPSX PHQJKLWXQJ MXPODK SDUWLNHO V>

DWRP GDQ LRQ

3HVHUWD GLGLN PDPSX PHQJKLWXQJ MXP D KVRMRBLNH O

3HVHUWD GLGLN GDSDW PHQXOLV NRQ4JXUBVWIQRPRNWURQ
VDPSDL

3HVHUWD GLGLN GDSDW PHQHQWXNDQ HOHNWURQ YDOF

EHUGDVDUNDQ NRQ4JXUDVL HOHNWURQQ\D

3HVHUWD GLGLN GDSDW PHQJLGHQWLA4NDVL SHGQDmMWXUDQ

SHULRGH EHUGDVDUNDQ NRQ4JXUDVL HOHNWURQ

3HVHUWD GLGLN PDPSX PHQJLGHQWL4NDVL NHFHIQGHUXQJD

LRQLVDVL D4QLWDV HOHNWURQ GDQ NHHOHNWRGRHQHJIDWLI

GDQ JRORQJDQ SDGD WDEHO SHULRGLN

8QWXN PHQIJHWDKXL NHWHUFDSDLDQ SHVHUWW GGOGDN KV HUK
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX

Tabel3.1 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLTHV $NWLYLWDV VDPSDL
$\R &HN 3HPDKDPDQ

1RQ 7HV $SNWLYLWDV VDPSDL
6XPDWLI7HV $\R &HN 3HPDKDPDQ

BUR\HN SBUR\HN

*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQJD
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW XN
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLND
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ
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%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRJLWDDIUED SD
GDODP PHODNXNDQ SHQLODLDQ

Tabel3.2 &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDV
SHPDKDPDQ

Kriteria

-DZDEDQ /HELK GDUL$GD MDZDEBBXD 6HP XD
SHUWDQ\DDRQDZDEDQ \DRQJ VDODKMDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWILSQ OHQJNDS

WLGDN OHQUWWESODK GLWXOLV
LVWLODK GGWRODQ WHSDW
GHQJDQ WHSDW

:DNWX /HZDW OHELKZDW KDUL /IHZDW KDUL 7THSDW Z
SHQJXPSXOBQUL KDUL

WXJDV

ERERW

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Nilai 100

Tabel3.3 &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

Konten media GLPHQVL 3 EHUQDOWDZI®EDWLEHQDU

OHQMDZDE OLPD SHUWDQ\DDQ HE2B8Bo EHoDU
NRQVHS \DQJ EHQDU

3HQJHUWLDQ /7- el
&RQWRK FRQWRK /7- MDZDEDQ EHQDU
/GHQWLANDVL SRVLVL /7- SDGR WBEHO |, 1,
SHULRGLN

6LIDW NHSHULRGLNDQ XQVXU SDGD /7-
OHPLOLK VDODK VDWX XQVXU /7-

ODOX PHQJLGHQWL4NDVL SDUWLNHO
VXEDWRPLNQ\D VHUWD SHPDQIDWDQQ\D
GDODP WHNQRORJL WHUNLQL

Panduan Khusus Bab Il
Struktur Atom, Fakta di Balik Materi



I I S I T Y

Media digital GLPHQVL 3 NUHDWLISRLQ WHUSHQXKL
7DPSLOD PHPLOLNL GD\D WDULN
Q SRLQ WHUSHQXKL
.HWHUEDFDDQ

6LVWHPDWLND SHQXOLVDQ SRLQ WHUSHQXKL
e O SRLQ WHUSHQXKL

Presentasi GLPHQVL 3 JRWRQJ UBWRIQY WHUSHQXKL

3HQJIXQDDQ EDKDVD \DQJ EQLNSRAUSHOXKL
EHQDU

3HQ\DPSDLDQQ\D PXGDK GLSDWIPWHUSHQXKL
OHQMDZDE SHUWDQ\DDQ WHRRQGW®RUB® QXKL
EHQDU

_HNRPSDNDQ GDODP EHNHUMD GDQ

DQJJRWD NHORPSRN EHUEDJL SHUDQ

GHQJDQ PHUDWD

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Nilai 100

*XUX ELVD PHPRGL4ANDVL UXEULN SHQLODLDQ DL NHEXV
SHQLODLDQ GLPXODL GDUL NRQWHQ JUD4V GDQ SUHVHQV

6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI PDXSXQ VXPDWL
EHULNDQ XPSDQ EDOLN \DQJ NRQVWUXNWLI GD®LNSHVL4N
GDSDW PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEDQJ EDLN
GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDOLN \DYHGRBSDW GLE
$SNWLYLWDV \DQJ GLNHUMDNDQ ROHK SHMHNXWD GLGLN DG

%DJXV &DQWLND WHODK PDPSX PHQJLGHQWL4NDVL SDU
SURWRQ QHXWURQ HOHNWURQ VHUWD PXDWDQ GD
PHQXOLVNDQ VLPERO GHQJDQ WHSDW &DQWLND MXJD G
SRVLVL SDUWLNHO SDUWLNHO WHUVHEYW &Q®XR DWRP $\|
PHPSHUGDODP SHPDKDPDQ WHUNDLW SRVLVL HOHNWU
VXENXOLW GDQ RUELWDO DWRP
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J.

Kunci Jawaban

Aktivitas 3.1

$SNWLYLWDYV DGDODK SHQJDQWDU XQWXN PHQJHQDO EDK
GXQJ VHVXDWX \DQJ NHFLO WLGDN WHDQUKTHO WEWDSD @ H
EHQGD EHQGD LWX GDSDW WDULN PHQDULN

-bDZDEDQ VHPXD SHVHUWD GLGLN GLWHULPD GDQ GLGL
PHQJDUDKNDQ EDKZD MLND SHQJJDULYVY SODVWLN GLJRYV
NHULQJ PDND EHEHUDSD HOHNWURQ SDGD U DPBXIW WHU
*HUDNDQ HOHNWURQ GDUL VXDWX WHPSDW NH WHPISDW ODI
PXDWDQ OLVWULN 3HQJJDULV SODVWLN PHQGDSDWNDQ
SHQJJDULV SODVWLN EHUPXDWDQ QHJDWLI 6HPHQWDU
EHEHUDSD HOHNWURQ DNLEDWQ\D UDREBW \EBURDLW D @
SHQJJDULY SODVWLN NDUHQD PXDWDQ QHJDWLI GDQ PXD

Aktivitas 3.2

$NWLYLWDYV GLSHODMDUL VHWHODK BB BUM P LW R C
\DQJ EHUWXMXDQ PHPEXNWLNDQ MLND GXD MHQLV DWRHF
VHQ\DZD DWDX OHELK PDND DWRP DWRP \DQJ VDPD GI
LWX PHPSXQ\DL SHUEDQGLQJDQ \DQJ EHUEHGD WHWDSL
NHORPSRN VHQPBZ@ &+ & 2+ NHORPSRN VH@DZD &+
CH,CH,&22+ &§CGHCH,&22+ GDQ VHWHUXVQ\D O0DVLQJ PD\
VHQ\DZD GLVXVXQ ROHK DWRP & GDQ + GHQJDQ SHUED(
GDQ WHWDS VHPHQWDUD DWRP 2 EHUDGD SDGD SHUEL
VHQ\DZD 3HVHUWD GLGLN GLDUDKNDQ PHPEHULNDQ FR
VDPD ODLQ

Aktivitas 3.3

$SNWLYLWDV LQL GLODNXNDQ VHWHODK SHYVHDUWMWDLNHG LN
VXEDWRPLN GLPXODL GDUL SHQHPXDQ HOHNWURQ SUR
GLGLN PHQJLGHQWL4NDVL SDUWLNHO VXEDWBRBLN \DQJ
DNWLYLWDV PHPEXDW PRGHO DWRP 3HVHUWD GXBWN GLEI
PRGHO DWRP WHWDSL WHWDS EHUSHGRPDQLNR (DAMABVEL
SURWRQ GDQ QHXWURQ (OHNWURQ EHUDGD SD@D OLQW

DWRP
Panduan Khusus Bab Il
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4. Aktivitas 3.4

*XUX PHQIJDUDKNDQ SHVHUWD GLGLN XQWXN PHQFHUPDWI

3DUWLNHO VXEDWRPLN \DQJ PHQ\XVXQ DWRP DGDODK

HOHNWURQ

3RVLVL SDUWLNHO VXEDWRPLN WHUVHEXW MOLRRQDWR P

WHUGDSDW GDODP LQWL DWRP VHPHQWDUD HOHNWUF
RUELW DWDX NXOLW DWRP

6LIDW SDUWLNHO VXEDWRPLN DGDODK PXDWDQ OLVW!
EHUPXDWDQ OLVWULN SRVLWLI QHXWURQ WDN EHUPY
HOHNWURQ EHUPXDWDQ OLVWULN QHJDWLI 0DVVD SUR
PDVVD QHXWURQ ODVVD QHXWURQ OHELK EHVDU VHG
SURWRQ 6HGDQJNDQ PDVVD HOHNWURQ EHVDUQ\D VH
NHFLO NHWLPEDQJ PDVVD NHGXDQ\D

5. Aktivitas 3.5

3HVHUWD GLGLN GLEHUL NHEHEDVDQ XQWXN PHPEXDW NC
7LN7Rdicast DWDX ODLQQ\D WHQWDQJ SDUWLNHO VXEDW
3HPEXDWDQ NDU\D WHUVHEXW WHWDISSESIDSWGRR O Q $DB\U R\FR
HOHNWURQ QHXWURQ SURWRQ SDGD OHWDNQNXQRGDODP DW
GDQ PDVVDQ\D

6. Ayo Berlatih Subbab D

OHQJLVL MDZDEDQ SDGD 7DEHO

-2

/IDPEDQJ1RPRU 1RPR -XPOOQK-XPODOK-XPOL
1R OXDW%
$SWRP $WRH ODVVD URWIR@HNWURIQEW
Li

Li
2
2
Al

Al
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.HVLPSXODQ GDUL 7DEHO DGDODK DWRP EGDNLIDW
SURWRQ VDPD GHQJDQ MXPODK HOHNWURQ 6DDW DWR
PDND HOHNWURQ YDOHQVL GDODP DWRP GLOHSDVNDQ

QHJDWLI PDND DWRP PHQDQJNDS HOHNWURQ YDOHQVL

Ayo Berlatih Akhir Subbab D

OHQXOLV OLPD ODPEDQJ DWRP \DQJ EHUEHGD GLVH
QRPRU PDVVDQ\D VHUWD PDNQD QRPRU DWRP GDQ Q
MXPODK SURWRQ QHXWURQ GDQ HOHNWURQ SWGD PDV
-DZDE

3HVHUWD GLGLN GLEHUL NHEHEDVDQ PHPLOLX OLPD
SHULRGLN .HOLPD XQVXU WHUVHEXW GLRLYV®IOMDQ OD

23

11Na

PDND

QRPRU DWRP MXPODK SURWRQ

$WRP EHUVLIDW QHWUDO PDND MXPODK SURWRQ M X
1RPRU PDVVD MXPODK SURWRQ QHXWURQ PDNI

$WRP 0J PHPLOLNL QRPRU DWRP FHQGHUXQUIPHPE

\DLWX OYHGDQJNDQ DWRP 1 EHUQRPRU DWRP GDSDYV

QHJDWLI 1

D 3URVHV SHPEHQWXWBQNRIQVOMXPODK SURWRQ QI
HOHNWURQQ\D

Jumlah elektron

Nomor Jumlah Jumlah
saat atom mem-

atom proton . neutron
bentuk ion Mg %

E 3URVHV SHPEHQWXWHDUWNDRY MXPODK SURWRQ Qf
HOHNWURQQ\D

0J

Jumlah elektron

Nomor Nomor | Jumlah Jumlah
saat atom mem-

atom massa | proton neutron

bentuk ion N 3=

Panduan Khusus Bab I
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-XPODK QHXWURQ \DQJ WHUGDSDW SDGD LVRWRS JLUNRC
DWRP DGDODK

6XDWX LVRWRS DWRP ; PHPLOLNL QR P R;UGRB\DWD Vv
PHPEHQWXN LRQ EHUPXDWDQ QHJDWLI GXD
; PDND QRPRU PDVVD MXPODK SURWRQ QHXWURQ

S3HVHUWD GLGLN GLDUDKNDQ PHQFHUPDWL WDEIHO SHULR:
XQVXU \DQJ QRPRU PDVVDQ\D PHQGHNDWL 3DGD WDE
%URP %U PHPSXQ\DL QRPRU PDVVD GDQ QRPRU DWI

Nomor Jumlah
Nomor Jumlah Jumlah Jumlah
Unsur massa elektron
. massa proton | elektron . neutron
isotop ion X %

0DJQHVVKFDLM®DPL WHGBDBBWLJDDMRMWRSDJ

dan 0J -XPODK SURWRQ HOHNWURQ GDQ QHXWURQ SI
LVRWRS 0J VHEDJDL EHULNXW

3HVHUWD GLGLN GLDUDKNDQ XQWXN PHQHOXNXUL WDE
PHQHPXNDQ QRPRU DWRP XQVXU 0J

Partikel Isotop

-XPODK SURWRQ

-XPODK HOHNWURQ
-XPODK QHXWURQ

BHVHUWD GLGLN GLDUDKNDQ XQWX[— (UL VXPEH
LQIRUPDVL WHUNDLW NHJXQDDQ DIJQHVLXF
6 X P E H https://buku.kemdikbud.go.id/s/AG

PHQXOLVNDQ EDKZD LVRWRS 0J G VHEDJDL
JHRWHUPRPHWHU XQWXN PHQJKLW rHUEDJDL
SURVHVY JHRORJL DQWDUD ODLQ LE/ EXPL GLC

HPGLNEXG

X
PHQHOXVXUL VHMDUDK PDJPDWLN JR LG V $*
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Aktivitas 3.6

BHUFREDDQ Q\DOD GDUL ]DW ]DW D /L&O HE 6LR&0O F
I %D&O &X62

-LND MXPODK EDKDQ NLPLD WHUEDWDV PDND JXUX \D
SHUFREDDQ Q\DOD 3HVHUWD GLGLN PHQJDPDWL ZDU(
PHQJDUDKNDQ SHVHUWD GLGLN EHUGLVNXVL OPOX PHPE
EDKZD PDVLQJ PDVLQJ XQVXU ORJDP GDODP WLDS ]D\
JDULV \DQJ VSHVL4N 6DDW DWRP ORJDP PHQ\IDUDS HQ
DSL HOHNWURQQ\D EHUSLQGDK N i BAKQWN QW H Q6L
HOHNWURQ NHPEDOL GDUL WLQJNDW HQHUJL \IDQJ OHE
\DQJ OHELK UHQGDK VHEDJLDQ EHVDU HQHUJL GLOHSD)\
HOHNWURPDJQHWLN GL GDHUDK VLQDU WDPSDNV +DVLO
GHQJDQ ZDUQD ZDUQL \DQJ NKDV SDGD PDVLQJ PDVLQJ

3LOLKDQ ODLQ DGDODK JXUX PHQJXQG - —PGD WD
GL VDPSLQJ NHPXGLDQ PHQD\DQJND SHVHUW
GLGLN *XUX PHQJDUDKNDQ SHVHU PHPEXI
NHVLPSXODQ WHQWDQJ YLGHR WHUYV

KWWSV EXNX NHPGLNEXG
JR LG V )7&

*XUX SHUOX PHQJLQJDWNDQ EDKZD VHEHOXP PHODN
ODERUDWRULXP DWDX EHNHUMD PHQJJXQDNDQ EDKDQ EL
GLGLN SHUOX PHQJJXQDNDQ DODW SHOLQGXQJ GLUL $:
$3' \DQJ SHUOX GLIJXQDNDQ DGDODK
%DMX ODERUDWRULXP XQWXN PHOLQGXQJL SDNDLD
DNLEDW Q\DOD DSL
ODVNHU SHQXWXS KLGXS XQWXN PHODRQEKOKILUXISOL 06
VHUEXN DWDX GHEX KDVLO SHPEDNDUDQ
.DFDPDWD ODERUDWRULXP XQWXN PHOLQGXQJL GLUL
6DUXQJ WDQJDQ XQWXN PHOLQGXQJL WDQJDQ DJDI
EDKDQ NLPLD

Panduan Khusus Bab Ill
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Lembar Kerja Peserta Didik (LKPD)

Judul Praktikum SBHUFREDDQ 1\DOD /RJDP

Tujuan Praktikum

3HVHUWD GLGLN GDSDW PHPDKDPL NHEHUDGDD
FDKD\D

Alat:

*HODV NLPLD XNXUDQ PO MLND WLGDN
PLQXPDQ NHPDVDQ SRWRQJ VHWHQJDK EDJ
VHEDQ\DN MXPODK ]JDW \DQJ DNDQ GLXML Q
6SDWXOD MLND WLGDN DGD JXQDNDQ VHQ
3LSHW WHWHY MLND WLGDN DGD JXQDNDQ
3HPDQWLN DSL MLND WLGDN DGD JXQDNDQ O

Bahan:

(WDQRO
GDSDW GLEHOL GL DSRWHN
=DW \DQJ DNDQ GLXML Q\DODQ\D GLVHVXDL
VHNRODK \DLWX SDGDWDQ D /L&O E 1D
JDUDP GDSXU F .&0H GUED&D&DQ J &X

Cara Kerja Alternatif 1:

6LDSNDQ JHODV NLPLD EHUVLK GDQ NHULQ
DNDQ GLXML Q\DODQ\D

ODVXNNDQ VSDWXOD ]DW \DQJ DNDQ GLXN
PDVLQJ PDVLQJ
7DPEDKNDQ PO SLSHW
GHQJDQ PO

BXOXW GHQJDQ SHPDQWLN DSL SDGDKPWVLE
WHUKDGDS EDKD\D DSL $PDWL ZDUQD Q\DOI
PDVLQJ ]JDW \DQJ GLEDNDU 3HQJDPDWDQ DN
UXDQJDQ DJDN JHODS

$PELO IRWR SDGD PDVLQJ PDVLQJ JHODV V

WHWHY HWD YR(

Q HOHNWL

DGD JXQD
LDQ -XP
DODQ\D

GRN WHK
VHQGRN
LOLQ OLG

VHEXNXSQ\D MLND WLGDN DGDQJXQDNDQ I

NDQ GHOQ.
O MLND
62

J VHEDQ\L
L NH GDO
PD 6D WX
QUWPLD V L Q.
\DQJ WHU
DQ OHELK

DDW Q\DO

IRWR LQL DNDQ NDOLDQ JXQDNDQ XQWXN P
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Cara Kerja Alternatif 2:

6LDSNDQ NDOHQJ EHNDV PLQXPDQ NHPDVD

VHWHQJDK EDJLDQ VHEDQ\DN MXPODK ]DW
.DOHQJ GLFXFL GDQ GLNHULQJNDQ

ODVXNNDQ » VHQGRN WHK ]DW \DQJ DNDQ GL
7DPEDKNDQ ¢« VHQGRN WHK DONRKRO D
GHQJDQ PO

%WXQIJNXVODK OLGL GHQJDQ NDSDV NHPX®LDJ

DONRKRO

\DQJ WHUMDGL SDGD PDVLQJ PDVLQJ ]DW \

DNDQ OHELK MHODV MLND NRQGLVL UXDQJD
$PELO IRWR SDGD PDVLQJ PDVLQJ NDOHQJ V
IRWR LQL DNDQ NDOLDQ JXQDNDQ XQWXN P

Hasil Pengamatan:

6DOLQODK GDQ OHQJNDSL WDEHO EHULNXW

ODSRUDQ KDVLO HNVSHULPHQ NHORPSRN NDmX

JXQDNDQ VDMD

N I N o

1D&O Li
.&0

CaCl Ca
6U&O 6U
%D&O % D
&X62 Cu

&DULODK EHUEDJDL VXPEHU LQIRUPDVL XQ
PHQJDSD ]DW ]DW WHUVHEXW GDSDW PHPD(
EHUDJDP"

S, NXWL SHWXQMXN GDUL JXUX NDOLDQ XQ
HNVSHULPHQ LQL

.RPXQLNDVLNDQ ODSRUDQ \DQJ VXGDK NDZC

Q \DQJ
\DQJ DN

ML NH G
6DWX VI

DEHOXS

6XOXW OLGL SDGD OLOLQ \DRGIPKHQ\DOD
PHQ\DOD WDGL NH GDODP PDVLQJ PDVLQJ N

DOHQJ

DQJ GLE
Q DJDN
DDW Q\I
HPEXDW

NHPXGL
DLDQ 7X

W XN PHC
DFDUNDC

NXN PHI

DLDQ W>
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9. Aktivitas 3.7

*XUX PHQD\DQJNDQ YLGHR SDGD Wp——===—""—/DPSLQJ

WHQWDQJ VSHNWUXP DWRP KLGUR JDQ YLGHI
WHQWDQJ PXQFXOQ\D VSHNWUXP FDK VRP DWRP
KLGURJHQ PHQMHODVNDQ SHUFREDDQ XNDQ SDG
$NWLYLWDV +DO LQL VHEDJI DQ XQW)>
PHPDKDPL SHUQ\DWDDQ SDUD DKOL E URQ \DQJ
EHUJHUDN PHQJHOLOLQJL LQWL DWRP*WHU GIHWT EHYDGD
OLQWDVDQ \DQJ EHUEHGD EHGD 3DGD WD\DQJDQ YLGH
WHUOLKDW VSHNWUXP \DQJ EHUZDUQD ZDUQL 6SHNWU
HOHNWURQ GDODP DWRP KLGURJHQ WHUHNVLWDR/ L NHPXG

HQHUJL FDKD\D VDDW NHPEDOL NH SRVLVL OLQWDVDQ DV

10. Ayo Berlatih Subbab E

D OHQJDFX SDGD 7DEHO NRQ4JXUPDV LHQHNWRIR Q P
EHUQRPRU VDPSDL DGDODK

O O T
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N O O O O

E (OHNWURQ YDOHQVL GDUL PDVLQJ PDVLQJ DWRP
NXOLW WHUOXDU (OHNWURQ YDOHQVL DWRP + /L
3RVLVL + /L 1D GDQ . WHUQ\DWD EHUDGD GDODP VD
YDOHQVL DWRP +H %H 0J GDQ &D DGDODK GXD
WHUQ\DWD EHUDGD GDODP VDWX JRDRQFORQ%(CHYV
$0 DGDODK WLJD GDQ VHWHUXVQ\D

3HVHUWD GLGLN GLDUDKNDQ PHQHOXVXUL WDEH(
PHQHPXNDQ QRPRU DWRP % $0O *D ,Q GDQ 70 N
NRQ4JXUDVL HOHNWURQQ\D
.RQ4JXUDVL HOHNWURQ % GHQJDQ QRPRU DWRP
.RQ4JXUDVL HOHNWURQ $0 GHQJDQ QRPRU DWRP

'HQJDQ FDUD \DQJ VDPD *D ,Q GDQ 70 PHPLOLNL MXP
\DQJ VDPD \DLWX NHPXGLDQ PHUHND WHUWDWD SI

11. Aktivitas 3.8

8QVXU XQVXU \DQJ DGD GDODP VDWX JRORQJDQ SC
XQVXU + /L 1D GDQ . .DUHQD MXPODIKPDHNMWWRQ Y
VDWX PDND XQVXU XQVXU LQL WHUOHWDN SDGD JR(
JRORQJDQ $

8QVXU XQVXU \DQJ DGD GDODP JRORQJDQ ,, $ DGDO
GDQ 5D 8QVXU XQVXU LQL PHPLOLNL HOHNWURQ YD
8QVXU \DQJ EHUDGD SDGD SHULRGH NH DGDODK %H
8QVXU XQVXU SDGD SHULRGH LQL PHPLOLNLLMXPODK N

Panduan Khusus Bab Il
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12. Aktivitas 3.9

Huruf pada
Pernyataan o
Tabel Periodik
8QVXU JRORQJDQ DNWLQLGD GHQJDQ QRPRU DWRP

8QVXU GHQJDQ HOHNWURQ YDOHQVL EHUMXPODK GHODSDQ
EHUVLIDW LQHUW

8QVXU GHQJDQ NRQ4JXUDVL HOHNWURQ A

8QVXU EHUZXMXG JDV GHQJDQ QRPRU DWRP WHUNHFLO
8QVXU PHWDORLG SDGD JRORQJDQ ,9% %
8QVXU \DQJ WHUOHWDN SDGD SHULRGH NH JRORQJDQ 9,,.

8QVXU WUDQVLVL GDODP GHQJDQ QRPRU DWRP GL DQWDUD

8QVXU GHQJDQ MXPODK HOHNWURQ YDOH@VL WXMXK
8QVXU \DQJ WHUOHWDN SDGD SHULRGH N® JRORQJDQ ,,,$

8QVXU ORJDP WUDQVLVL SDGD SHULRGH N3

13. Aktivitas 3.10

%HUGDVDUNDQ *DPEDU NHFHQGHUXQJDQ MDUL MD
XQVXU GDODP VDWX SHULRGH DNDQ PDNLQ NHFLO NI
QRPRU DWRP $ODVDQQ\D PHVNLSXQ MXPODK NXOLW LC
EHUWDPEDKQ\D QRPRU DWRP PHQXQMXNNDQ MXPODK SURW
SURWRQ EHUPXDWDQ SRVLWLI GDQ WHUGDSDW GDODP
PHQDULN LQWL DWRP WHUKDGDS HOHNWURQ YDOHQVL
PHQMDGL OHELK NXDW VHKLQJJD MDUL MDUL DWRP PH(

.HFHQGHUXQJDQ MDUL MDUL DWRP SDGD XQVXU XQVXU
DGDODK PDNLQ EHVDU NDUHQD EHUWDRBDR®YRPNRQUW
OHELK EDQ\DN DNDQ PHQDPEDK SDQMDQJ MDUDN DQWDL
HOHNWURQ YDOHQVL

%HUGDVDUNDQ 7DEHO GLEXDW JUD4N KXEXQJDQ OHWLEL

NHWLJD WHUKDGDS MDUL MDUL DWRP

a SHQMHODVDQ EDKZD GDODP VDWX SHULRGH MDUL MI
NHFLO VHPHQWDUD VDWX JRORQJDQ MDUL MDUL L
VXGDK GLMDZDE SDGD QRPRU

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



E %YHUGDVDUNDQ 7DEHO PDND JUD4N MDUL MDU
NHWLJD VHEDJDL EHULNXW

Jari-Jari Atom Unsur Periode Ketiga

L. N

Jari-jari Atom (pm)

Golongan

F %YHUGDVDUNDQ 7DEHO PDND JUD4N MDUL MDU
9% VHEDJDL EHULNXW

Jari-Jari Atom Unsur Golongan VA

J/'

Jari-jari Atom (pm)

Periode

&DUD PHPEXDW JUD4N GDSDW GLODNXNDQ PHQJJ
DWDX PHQJJXQDNDQ NHUWDV PLOLPHWHU JUD4N
G SUXWDQ NHQDLNDQ MDUL MDUL DWRP SDGD XQVXU

3
14. Aktivitas 3.11

%HUGDVDUNDQ *DPEDU NHFHQGHUXQJDQ HQHUJL
SHULRGH DGDODK VHPDNLQ EHVDU VHGDQJNDQ GDOLI
LRQLVDVLQ\D VHPDNLQ NHFLO

Panduan Khusus Bab Il
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%YHUGDVDUNDQ JUD4N HQHUJL LRQLVDVL SDGD *DPEDU

D $WRP \DQJ PHPLOLNL HQHUJL LRQLVDVL BKHUWDPD \
KHOLXP $WRP \DQJ HQHUJL LRQLVDVLQ\D WHUNHFLC

E 6HFDUD XPXP SHULRGH \DQJ PHPLOLNL HQMQJL LRQLV
EHVDU DGDODK SHULRGH VDWX VHPHQWDUD JROR
NHFHQGHUXQJDQ HQHUJL LRQLVDVL NHFLO DGDODK
NDQDQ SDGD WDEHO SHULRGLN XQVXU PDND MXPODK S
VHKLQJJD JD\D WDULN HOHNWURQ YDOHQVL WHUKDGI
3HUOX HQHUJL EHVDU XQWXN PHOHSDVNDQ HOHNWUF
LRQ SRVLWLI

15. Aktivitas 3.12

%HUGDVDUNDQ *DPEDU NHFHQGHUXQJDQ D4QLWDV HC
GDODP VDWX SHULRGH PDNLQ NH NDQDQ PDNLQ EBIWDU NHFEXI
GDODP VDWX JRORQJDQ PDNLQ NH EDZDK D4QLWDV HO
*RORQJDQ JDV PXOLD EHUVLIDW LQHUW VHKL@JJD WLGEL
XQWXN PHPEHQWXN LRQ QHJDWLI *DV PXOLD RBLOLNL D
NHFLO +DO LQL GLWXQMXNNDQ ROHK DQJND D4QVMDV HOHN
6HEDOLNQ\D MLND DQJND D4QLWDV HOHNWURQ PDNLQ EH\
D4QLWDV HOHNWURQQ\D VHPDNLQ EHVDU

16. Aktivitas 3.13

%HUGDVDUNDQ *DPEDU NHFHQGHUXQJDQ HOHNWU
DWRP GDODP WDEHO SHULRGLN XQVXU DGDODK GDODP
NDQDQ VHPDNLQ EHVDU VHPHQWDUD GDODP VDWX JROR
VHPDNLQ NHFLO

*UD4N \DQJ GLSHUROHK GDUL 7DEHO VHEDJDL EHUL

Keelektronegatifan Atom Unsur Periode Ketiga

N

7~

Keelektronegatifan
Skala Pauling

Golongan
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Keelektronegatifan Atom Unsur
Golongan VIA

N

Keelektronegatifan
Skala Pauling

Periode

' HFHQGHUXQJDQ NHHOHNWURQHJDWLIDQ DWRP XQVX
NH NDQDQ PDNLQ PHPEHVDU VHPHDWKDUIR SR G D DIQVR E
PDNLQ NH EDZDK PDNLQ PHQJHFLO -DUL MDUL DWRP
PDNLQ NH NDQDQ PDNLQ PHPHQGHN NDUHQD EHUWDPEL
\DQJ PHQJDNLEDWNDQ JD\D WDULN PHQDULN DQWDUI
LQWL DWRP EHUWDPEDK NXDW 'HQJDQ GHPLNLDQ
PHQDQJNDS HOHNWURQ GDUL DWRP WHWDDWD G Q\
NLPLD EHUVDPD -DUL MDUL DWRP XQVXU JRORQJDQ
PDNLQ SDQMDQJ NDUHQD EHUWDPEDKQ\D NXOLW DWRF
JD\D WDUL PHQDU ldshga® WO HDNWARPRQ YDOHQVL PDNLQ |
VHKLQJJD HOHNWURQ YDOHQVL MXVWUX ONB\LWKXP X G D
VXOLW PHQDQJNDS HOHNWURQ GDUL DWRP WHWDQJJ

17. Ayo Cek Pemahaman

Soal 1. Jawaban menjodohkan

BT I AT

7LGDN EHUPXDWDQ IXNOHXV

0ODVVD UHODWLIQ\D KDPSLU VDPD % (OHNWURQ
3URWRQ C ™ $
(OHNWURQ D 1HXWURQ &
0DVVDQ\D NDOL OHEIEK SHRMORQDANQ QHXWURQ %

PDVVD SDUWLNHO GDODP LQWL DWRP
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Soal 2. Jawaban melengkapi kolom pada tabel

Lambang Nomor Nomor - Jumlah Jumlah Jumlah
uatan
Atom Atom Massa Proton Elektron Neutron
%

©

Cl

0J

8QVXU \DQJ PHUXSDNDQ LR BOGROFRQ.SRVLWLI GLEHQW:
GDUL DWRP \DQJ PHOHSDV HOHNWURQ YDOHQVLQ\D
DWRP \DQJ PHQDQJNDS HOHNWURQ YDOHQVL GDUL DWR
' VRWR S
PHPLOLNL QRPRU DWRP VDPD WHWDSL EHUEHGD MXPOL

8QVXU \DQJ PHUXSDNDQ LVRWRS DGDODK &

Soal 3. Jawaban menjodohkan

I S I T T

2

(QHUJL GLEHEDVNDQ VDDW DWRBJIDVRQLVDVL -
PHQHULPD HOHNWURQ UHQGDK

8QVXU XQVXU GHQJDQ NHBHQBHUWQPEQKQ\D |,
PHPLOLNL DQJND HOHNW UR QNMHXIO M. YDLWWFDPY
WLQJJL

8QVXU XQVXU ORJDP \DQIJCFHQENWURQHIDWLYLWDV
PHPLOLNL HQHUJL LRQLVDVL NHFLO

8QVXU \DQJ SDOLQJ VWDHLO3NRWRIDGDQ QHXWURQ
HQJJDQ PHOHSDVNDQ HOHNWURQ
YDOHQVLQ\D

.HFHQGHUXQJDQ MDUL MDEL (DWRW GRO® D P %
VDWX JRORQJDQ

3DUWLNHO VXEDWRP \DQJFE HD¥HRMAL D (
PHQHQWXNDQ VLIDW NLPLD ]DW

SDUWLNHO VXEDWRP \DQJGP H@N.IVQ L
KDPSLU YROXPH DWRP

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



I I

.HFHQGHUXQJDQ DWRP 5XHRU, RQ V&DN
PHQDULN HOHNWURQ GDUL DWRP
KLGURJHQ + NH DUDK GLULQ\D
VHKLQJIJD PHPEHQWXN-LRQ QHJDWLI )

,RQ \DQJ GDSDW GLEHQWXN RDGIKRJIBIWRP +
\DQJ PHPLOLNL NRQ4JXUDVL HOHNWURQ

8QVXU XQVXU ORJDP - $4QLWDV HOHNWURQ

Soal 4. Jawaban uraian

6XDWX XQVXU PHPLOLNL QRPRU DWRP GDQ QRPRU

D .HGXGXNDQQ\D GDODP WDEHO SHULRGLN XQVXU
GDQ SHULRGH NHWLJD

E 6LIDW NHSHULRGLNDQ XQVXUQ\D GLEDQGLQJNDQ
\DQJ EHUQRPRU DWRP GDQ EHUQRPRU PDVVD
LRQLVDVL OHELK EHVDU D4QLWDV HOHNWURQ Ol
OHELK SHQGHN GDQ NHHOHNWURQHJDWLIDQ OHEL

'LVDMLND @eng&VERPRU DWRP GDQ
B8UXWDQ EHVDUQ\D GDUL SDOLQJ EHVD W NRGENORQJ
XQVXU XQVXU WHUVHEXW DGDODK VHEDJDLNBKULNXW
XQWXN PHQHOXVXUL WDEHO SHULRGLN XQVXU GDQ F
XQVXU WHUVHEXW

D -DUL MDUL DEMRIQRERNWWRP DGDODK \DQJ SDC
E (QHUJL LRQLVDVL XQVXU EHUQRPRU DWRP DGDC
F  $4QLWDV HOHNWURQ XQVXU EHUQRPRU DWRP DG
G .HHOHNWURQHJDWLIDQ XQVXU EHUQRPRU DWRP

EHVDU

18. Proyek Akhir Bab

$SD \DQJ GLPDNVXG GHQJDQ /7-

/7- ORJDP WDQDK MDUDQJ DGDODK NHORPSRN ORJD
XQVXU \DQJ WHUGDSDW SDGD JRORQJDQ WUDQVLVL /F
DWDV XQVXU XQVXU ODQWDQLGD GLWDPEDK VNDQGL
XQVXU XQVXU LQL GLMXPSDL GDODP ZXMXG PLQHUDC

Panduan Khusus Bab Il
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&RQWRK FRQWRK /7-

$GD XQVXU /7- \DLWX VFDQGLXP 6F <WWULXP < 0ODQ
&H SUDVHRGLPLXP 3U QHRGLPLXP 1GDWKXPPHWLXP
6P HXURSLXP (X JDGROLQLXP *G WLMHBELXP 7E (
KROPLXP +R HUELXP (U WKXOLXP 7POXMHNHXEPL X P
/X

3RVLVL /7- SDGD WDEHO VLVWHP SHULRGRKJO@VXU W
WUDQVLVL ODQWDQLGD

6LIDW NHSHULRGLNDQ XQVXU SDGD /7-
.DUHQD WHUOHWDN SDGD SHULRGH NH PDNDDMOIJUL MDUL |
HQHUJL LRQLVDVL NHFLO VHUWD D4QLWDVNHEHAWURQ

6DODK VDWX XQVXU /7- GHQJDQ SD UM S8 PIXEDWRRIQNQ\
GDODP WHNQRORJL WHUNLQL

/IDQWDQXP /D DGDODK VDODK VDWX /7- GHQJDQ QRPRU |
PDVVD -XPODK SURWRQ VDPD GHILMX HO HXRODRQ Q\
QHXWURQQ\D DGDODK \DLWX 6DODK VDWX NH
DGDODK VHEDJDL ODPSX VWXGLR GDODP LQGXVWUL SH

'DODP SHPEHODMDUDQ WHUGLIHUHQVLDVL ESHEHWNSD GLGL
NHORPSRN ODOX GLEHUL SLOLKDQ PHPEXDWLVDWDR VDW
3LOLKDQ SURGXN ELVD EHUXSD SR\idast DGMRY UDLAGH R LN
\DQJ EHULVL NRQWHQ MDZDEDQ WHUKDGDS SHUWDQ\DDQ
GLGLN PHQJXQJJDK NH DNXQ PHGLD VRVLDO $NWLYLWDV C
EHQWXN SUHVHQWDVL GL NHODV XQWXN PHQGDSDW WDQ.
GDQ JXUX 6HEHOXP SUHVHQWDVL NHORPSRMGHQ\DML
PHGLD GLJLWDO \DQJ DNDQ GLWDPSLONDQ

19. Pengayaan

®

SHQJHUWLDQ LVRWRS
,ZVRWRS DGDODK Xeng2aUQR@PRXUDWRP VDPD MXPODK SU
VDPD WHWDSL PHPLOLNL QRPRU PDVVD GD@HWIPODK Ql

-XPODK SURWRQ QHXWURQ GDQ HOHNWURQ SDGD WL
I1LNHO PHPLOLNL QRPRU DWRP VHKLQJJD MXP
HOHNWURQQ\D PDVLQJ PDVLQJ VHPHQWDUD MXPODK

'"HPLNLDQ VHWHUXVQ\D SHVHUWD GLGLN GLDUDK
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MXPODK SDUWLNHO VXEDWRPLN GDWRQVR\WRB QIDV.RO®DL
GLSHODMDUL SDGD %XNX 6LVZD

6LIDW NLPLD LVRWRS LVRWRS QLNHO
,VRWRS PHPLOLNL QRPRU DWRP VDPD PDND MXPDDK HO|
VDPD VHKLQJJD XPXPQ\D LVRWRS LVRWRS PHPLODLNL V

6LIDW NHSHULRGLNDQ GDUL DWRP 1L
8QVXU QLNHO WHUOHWDN SDGD SHULRGH EHHRIXPWDRHP

VHKLQJJD MDUL MDUL DWRP OHELK SDQMDQJ 20HK
ORJDP PDND NHFHQGHUXQJDQ HQHUJL LRQIWDVLQ\D
PXGDK PHOHSDVNDQ HOHNWURQ YDOHQVL PHPEHQW X
VLIDW D4QLWDV HOHNWURQ GDQ NHHOHNWURQHJIDWL

+LWXQIDQ XQWXN PHQGDSDWNDQ PDVVD UDWD UDW!
VDWXDQ VPD VDWXDQ PDVVD DWRP

1L ™ a
1L ™ b
1L Ly c
1L ™ d
1L ™ @

0DVVD UDWD UDWD VDME%\ER—& QLNHO

SHVHUWD GLGLN GLDUDKNDQ XQWXN PHQJKLWXQJ PH(
K. ejéj }é
5H5HNVL DGDODK EDJLDQ GDUL SURVHV SHPEHOWDHBHWND/Q * XL
WHUKDGDS SURVHVY SHPEHODMDUDQ \DQJ VXGDK GLODNXN
LQL GLVDMLNDQ $\R 5H5HNVL WHWDSL JXUX GDSBRNWLPHQL

VHWHODK PHODNVDQDNDQ SURVHV SHPEHODMDUDQ SDGD
DWDX EHEHUDSD WXMXDQ SHPEHODMDUDQ

5H5HNVL EHUWXMXDQ XQWXN PHQHPXNDQ KDO KO DWWQJ P
SURVHV SHPEHODMDUDQ VHKLQJJD GDSDW GL DHUMOULQLDSDG
PHPEDQWX JXUX PHQHPXNDQ KDO KDO SRVLWLI \DQJ GDSEC
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SURVHVY SHPEHODMDUDQ VHODQMXWQ\D DWDX EDKNDQ GLNH
PHQJHYDOXDVL NHPDMXDQ EHODMDU SHVHUWUIDEGMWDMD &R QW
DNVHV LOWHUQHW SHVHUWD GLGLNsMattghéns PBIQL PIHNWWDGDEWRS |
PDND SHPEXDWDQ JUD4N KXEXQJDQ VLIDW SHULRGXNM XQVXU
GDODP JRORQJDQ DWDX SHULRGH GDODP WDEHO $GIDNRQGLN GD¢
NHUWDV PLOLPHWHU JUD4N 6DDW GLMXP SDtloN lda@drR® SRN SHVH
PDND JXUX GDSDW PHQGLIHUHQVLDVL SURVHV WKX®&DNEDU XQ'
EHODMDU SHVHUWD GLGLN \DQJ EHUDJDP

L. Sumber Belajar Utama
*XUX GDSDW PHQJIJXQDNDQ EHEHUDSD VXPEHU EHODMDU EH!

&KDQJ 5D\PRQ &imia Dasar Konsep-Konsep Inti, Jilid 1, Edisi Ketiga
-DNDUWD (UODQJJD

.RW] etal Chemistry and Chemical Reactivity 11" Editon % RVWRQ
&HQJIDJH

OFOXUU\ - ( DQG 5REHUWhe&nistyp \5" Edition 1HZ -HUVH\
BHDUVRQ (GXFDWLRQ ,QWHUQDWLRQDO

6LOEHUEHUJ 0D \CWemistryd The Molecular Nature of Matter and
Change, 39Editon % RVWRQ OF*UDZ +LOO

7UR 1LY DO G Rhemistry: Structure and Properties, 2 " Editon 86
BHDUVRQ

BHODLQ EXNX EXNX GL DWDV JXUX &bdokD\ BED®IS B WQRSHKNIIIG X K
GDUL SHPEHODMDUD QpldforE LZXPDKWBNODMDU \DQJ GLVLD
SHPHULQWDK 6XPEHU EHODMDU XWDPD GDSDW EHUYDUL
NHEXWXKDQ SHPEHODMDUDQ GL VDWXDQ SHQGLGLNDQ PDVL
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A. Pendahuluan

+XNXP 'DVDU .LPLD GL 6HNLWDU .LWD PHUXSDNDQMDRISLN NF
ROHK SHVHUWD GLGLN NHODV ; 60%$ 0$ %DHDWRP GROWRGDYV
\DQJ VXGDK GLXODV SDGD EDE 'DOWRQ PHQ\DWDNDQ ED
EHUVHQ\DZD GDODP PROHNXO PHPSXQ\DL SHUEDXGLQJDQ \
PDVVD NHVHOXUXKDQQ\D WHWDS -XPODK PDVMDDZDEHOXP I
VDPD GHQJDQ MXPODK PDVVD VHVXGDK DWRP DWRP LWX EHUYV
KLODQJ PHVNLSXQ VXDWX VHQ\DZD WHUXUDL VREEBQIXMND VHQ
VHQ\DZD EDUX GHQJDQ FDUD EHULNDWDQ GHQJDQ XQVXU \C
NLPLD 20HK NDUHQD LWX EDE LQO!LGAL BEDY D RHQY LG PMDLX N L
\DQJ VHWDUD

ODWHUL PDWHUL GDODP EDE LQL GLUDQJNXP SDGD SHWD NR

HUKUM DASAR KIMIA

PHQMHODVNDQ PHQMHODVNDQ PHQMHODVNDQ PHQMHODVNDQ

0DVVD ]DW ]DW VHEHOXPDQGLQJDQ PDMMWD GXD XQVXU GBEBOMWPH JDV JDV \DQJ
UHDNVL VDPD GHQJB@UL XQVXU XQVXBHPEHQWXN OHELKEHUHDNVL GDQ KDVLO
PDVVD ]DW ]DW VHYBGDKRHQ\XVXQ VXDWRUL VDWX VHQ\DAIHDNVL EHUEDQGLQJ
UHDNVL PDVVD ]JDWHQ\DZD LWX VHOBPDND SHUEDQGLQJDKHEDJDL ELODQJDQ
EHUVLIDW NHNDO WHWDS PDVVD GDUL XQVXU ERQDQJDQ EXODW GDQ
VDWX GDODP VHQ\DZBGHUKDQD DSDELOD
VHQ\DZD WHUVHEGMXNXU SDGD VXKX GDQ
PHUXSDNDQ ELODQWHNDQDQ \DQJ VDPD
EXODW VHGHUKDQD
VHPHQWDUD PDVVD XQVXU
ODLQQ\D GLEXDW WHWDS

FRQWRKQ\D FRQWRKQ\D FRQWRKQ\D FRQWRKQ\D

0DVVD SDNX DLU3HUEDQGLQJDQ PDVVEQVXU & GDQ 2 +g9 29—
ERWRO VHEHOXP EHDMWR¥WVt WHUKDGDSGDSDW PHPEHQWXN  + 2g
VDPD GHQJDQ PDVVYDQJ PHQ\XVXQ + VHQ\DZD &2 GDQ

SDNX DLU ERWRWHODOX +DO &@L'DODP VHQ\pzp HYEDQGLQIDQ YROXPH
VHVXGDK UHDNVL GEHUIANX XQWXN VERXBHUEDQGLQJDQRY WHUKDGDS JDV
SHULVWLZD SHUNDUDMWD@LU VXPXU DWWBUKDGDS 2 DGDOFPKWHUKDGDS XDS

KXMDQ DLU PLQHUDO GDQHGDQJNDQ H 2 DGDODK
VHEDJDLQ\D GDODP VHQ\DZD &PHUXSDNDQ ELODQJDQ
SHUEDQGLQJDQ &XODW GDQ VHGHUKDQD
WHUKDGDS 2 DGDODK
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3DGD EDE LQL GLEDKDV HPSDW KXNXP GDVDU NLPLD \I
KXNXP 3URXVW KXNXP 'DOWRQ GDQ KXNXP NXP/XQVUDF
GLEXNWLNDQ PHODOXL SHUKLWXQJDQ \DQJ GLVHUMDDL GHC
VHWDUD 6XEEDE SDGD WRSLN KXNXP GDVDU NL®G D \LIUWNBLQ/ X
SHQJHWDKXDQ SUDV\DUDWQ\D &RQWRKQ\D PHQURIQODO FL
UHDNVL NLPLD GDQ PHQ\HWDUDNDQ SHUVDPDDQ UHDNV
%HULNXWQ\D DGDODK VHMDUDK SHUNHPEDQJBBPEBRDUDMHUN
KLQJJD PXQFXO KXNXP NHNHNDODQ PDVVD KXNXRXBYRLVLE
SHUEDQGLQJDQ WHWDS KXNXP 3URXVW KXNXP SHUEDQG
'DOWRQ GDQ KXNXP SHUEDQGLQJDQ YROXPH JDWNLIKXNXP
KXNXP GLXODV EDLN NRQVHS PDXSXQ FBHOD®XP SXNWLWXQQ
3HQHUDSDQ KXNXP GDVDU NLPLD GDODP PHQ\HOHVDLNDQ S
PHQXWXS EDE LQL

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXV GLNXDVDLPR® B K CGHWBIWIW L
KXNXP GDVDU NLPLD DGDODK PHPDKDPL SHQJHUWLDQ |
PHQJHQDO ODPEDQJ DWRP XQVXU XQVXU PHQJHQIROLPLUL F
6BHEDLNQ\D GLODNXNDQ SHQJXDWDQ W BWOKELKUGD B XMDXDWHGH
FDUD PHQJDMDN SHVHUWD GLGLN PHQJLQJDW NHPEDOL N
OHPEHULNDQ EDKDQ EDFDDQ ULQJNDV WDQ\D MDZDE WHUND
PHQGRURQJ SHVHUWD GLGLN PHPSHUNXDW NRQVHS PDWH !

*XUX GDSDW PHODNXNDQ VWUDWHJIL ODLQQ\D XQWXN PHC
DZDO SHVHUWD GLGLN

C. Penyajian Materi Esensial

%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQBIGDNXQFL
EDE LQL
3HUVDPDDQ 5HDNVL .LPLD
+XNXP .HNHNDODQ ODVVD +XNXP .HNHNDODQ 0DVVD
+XNXP 3HUEDQGLQJDQ 7HWDS +XNXP 3URXVW
+XNXP 3HUEDQGLQJDQ %HUJDQGD +XNXP 'DOWRQ
+XNXP 3HUEDQGLQJDQ 9ROXPH +XNXP *D\ /XVVDF
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*XUX GDSDW PHPLOLK GDQ PHQJHPD YV HP@MPUN H3E X/KKDQ N D C
EHODMDU SHVHUWD GLGLN PLVDOQ\D SHQJHPEDQJDQ PDW

D. Apersepsi
%HEHUDSD VWUDWHJL \DQJ ELVD GLODNXNDQ GDQOQP NHJLDV

OHQJDMDN SHVHUWD GLGLN PHQJDPDWL JDPEDU SDGD EC
GDHUDK GHQJDQ GHSRVLW PLQHUDO ODWHULW WHUEL
PHPSHUNHQDONDQ NHSDGD SHVHUWD GLGLN WHQWDQJ F
GDQ NDQGXQJDQQ\D \DLWX FDPSXUDQ ORJDP QLNHO 1L
&R *XUX PHODQMXWNDQ SHUWDQ\DDQ EDJDLPDQD SHUED
WHUVHEXW GDODP PLQHUDO ODWHULW WHUVHEXW

*XUX EHUWDQ\D NHSDGD SHVHUWD GLGLN DSD®DK \DQJ
\DQJ PHQ\DOD NHPXGLDQ GLWXWXS GHQJDQ JHQWD 3HVH
PHQMHODVNDQ DODVDQQ\D

3HQMHODVDQ LQL PHUXSDNDQ FRQVWRKPIHSHMHPHED\OL NMXQ X G
DSHUVHSVL ODLQQ\D

8QWXN SHQGDODPDQ PDWHUL WHUNDLW VWUXNWXU DWEF
UHIHUHQVL WHUSHUFD\D VHSHUWL EXBDX NDKD®QRX3®D 5D\PRQG
Konsep-Konsep Inti, Jilid 1, Edisi Ketiga 3HQHUELW (UODQJJD 6HODLQ
MXJID VXe&llobkUPDXSXQ SRUWDO 5XPDK %HODMDU \DQJ GLVLDSN!

E. Penilaian Sebelum Pembelajaran

$VHVPHQ DZDO SHQWLQJ GLODNXNDQ XQWXN PHQWBWILIGHLINNHV L
WHUNDLW PDWHUL KXNXP GDVDU NLPLD GDQ GDSDW GLJXQD!
GDODP PHQHQWXNDQ DNWLYLWDV SHPEHODMDUDQ $VHVPH
GHQJDQ EHUEDJDL WHNQLN VHSB UADZ BVEH W AMVUND MDD VW HW D GB\U
GDQ NHPDPSXDQ DZDO SHVHUWD GLGLN &RQWRK DVHVPHQ D
GDSDW EHUXSD WHV LVLDQ VHEDJDL EHULNXW
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Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW

OHQXUXW NDOLDQ DSD VDMD FLUL FLUL UHDNVL NLPL

%HUL VDWX FRQWRK GDUL PDVLQJ PDVLQJ FLUL \DQJ V
J

%YHUGDVDUNDQ GDWD DVHPHQ DZDO WHUVHEXW GDSDYV
EHODMDUDQ WHUGLIHUHQVLDVL 3DGD NHORPHBRRMNXBMBHUW
PDWHUL SUDV\DUDW GLEHULNDQ SHUKDWLDQ NKB®XV GH(
PDWHUL GDQ SHQXJDVDQ PHQJIJXQDNDQ OHPEDU NHUMD S
SHVHUWD GLGLN \DQJ VXGDK PHQJXDVDL PDWUWHEDLJIE WEDQDUI
PHPEDQWX UHNDQ VHNHORPSRNQ\D \DQJ EHOXP PHPDKDPL

F. Panduan Pembelajaran

'DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUD@GD EDE L
-3 OHVNLSXQ GHPLNLDQ JXUX GDS DBW @HM HNRQAINLOWD b,
SHQGLGLNDQ PDVLQJ PDVLQJ WHWDSL WHWDS @WWURNV PHQ
GLNXDVDL ROHK SHVHUWD GLGLN

%HEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDRQ!
PHQJDPDWL FLUL MHQLV GDQ PHQJHOQIDDVFHUNVDP DDQJUMB WM
GDODP NHKLGXSDQ VHKDUL KDUL DWDX GL VHNLW R W LSYH-\X\HMV

DGDODK SHQJHWD KXDQ SUDV\DUDW VHEDJDL SBIQDDQWDL
NLPLD $NWLYLWDV SHPEHODMDUDQ VHODQMXWQ\BV DGDOL
UHDNVL SHPEDNDUDQ PHODOXL SHUFREDDQ PHPEDNDU SL

7THRUL LQL SHUOX GLSHODMDUL VHEDJDL MR GDVDC
NHNHNDODQ PDVVD .HPXGLDQ PHQJHYDOXDVL SHUQ\DWDDC
5RJILVWRQ WHUKDGDS WHRUL WHUNDLW SHPEDNDRDWDY \DQ

6HODQMXWQ\D SHVHUWD GLGLN PHQHPXNDQ NRQVHS
/IDYRLVLHU PHODOXL SHUFREDDQ EDORQ DMDIQEKENWRYLW
GDVDU NLPLD PHODOXL SHUKLWXQJDQ \DLWX KXWWXPF3BRXVW
%HUODWLK 6XEEDE % GDQ PHQHUDSNDQ KXNXP SD®DU NL|
NDVXV VHGHUKDQD GDODP NHKBEWEIDYQWMHKDUL KDUL

BUR\HN DNKLU EDE DGDODK SHQHUDSDQ GDUL VHPIXD PDW
SDGD EDE LWX .HWHUDPSLODQ SURVHV VDLQNVNPZDGVLDNW

Panduan Khusus Bab IV
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SHVHUWD GLGLN DJDU PHQJDVDK GLPHQVL 3UR40WIMODMDU
NUHDWLI PDQGLUL GDQ JRWRQJ UR\RQJ

$NWLYLWDV DNWLYLWDV SDGD EDE LQL DGD \DQJ PHPHU
VHKLQJJD MLND WHUGDSDW NHWHUEDWDVDQ GDODP VDUDQI
PHQJXQGXK VXPEHU EHODMDUQ\D WH QO & EY R MALINKXQO X HVHKD.
NRQGLVL &RQWRKQ\D MLND SHVH WiaiphGreG LNK WX GIDNS PW P L O
PHQ\DMLNDQ YLGHR SHUFREDDQ VHF PHD EHWMIIPNDD QD\PYOP B WD X
EHODMDU \DQJ NHPXGLDQ GLSHODMDUL EHUVDPDWDMIDQGLMX
VDUDQD XQWXN PHODNXNDQ SHUFREDDQ EDJL WLDS NHOR
PHODNXNDQ GHPRQVWUDVL GL GHSDQ NHODV NHRXGLDQ S
PHPSHUDJDNDQ SHUFREDDQ LWX +DVLO SHUFREDD@ GLFDWTE
GLVLPSXONDQ DSDNDK KXNXP GDVDU NLPLD WHUVHEXW GDS

3DGD $NWLYLWDYV GDQ JXUX GDSDW PHQJJXQDNDQ
PLVDOQ\D GHQJDQ GHPRQVWUDVL DWDX PHQD\DQJINDQ YLGFH

\DQJ VXGDK GLXQGXK GDUL WDXWDQ SDGD %XNX|6LVZD
_J

'‘DODP SURVHV SHPEHODMDUDQ JXUX GDSDW PHPLOLK
P LV D O@djéct-based learning discovery learning, DWDX ODLQQ\D PHQJLQJI
DGD DNWLYLWDV SUR\HN GDODP EDE LQL *XUX MXJD GDSD\
PRGHO SHPEHODMDUDQ ODLQQ\D VHVXDL GHQJDQ NRQGLVL
KDVLO DVHVPHQ DZDO &RQWRKQ\D thiRkipaid sh&® DTRE,Q PRGHO
cooperative learning, DWDX PHWRGBOOPLPHPEDKDY SHPEXNWLDQ KX
GDVDU NLPLD PHODOXL SHUKLWXQJDQ

OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDE LQL D¢
PHQJDQJJDS EDKZD SDGD PDWHUL KXNXP GDVDU NLPIDQKDQ\D PF
SDGDKDO GLSHUOXNDQ SHPDKDPDQ DZDO XQWXN PHQ\HWDU|
NLPLD 6HODLQ LWX SHVHUWD GLGLN EHUSLNLU ED&HEDWILHDNV
\DQJ VDDW LQL GLNHQDO SDGDKDO EHUEDJDL HNMBHULPHQ
XQWXN PHQHPXNDQ NRQVHS UHDNVL SHPEDNDUDQ WHSHUWL \D

8QWXN PHQJDWDVL KDO LQL PDND JXUX GDSDMQBBODRXNDQ ¢
GHQJDQ PHPEHULNDQ SHUWDQ\DDQ WHUNDLW KDIQUQL 3HVE
XQWXN PHQJXQJNDSNDQ SHPDKDPDQQ\D GDQ JXUX GDSDW F
DWDX PHPSHUEDLNL PLVNRQVHSVL
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G. Pengayaan dan Remedial

8QWXN SHVHUWD GLGLN \DQJ WHODK PHQP®S$KDNU LW
SHPEHODMDUDQ ..73 GDSDW GLEHULNDQ SHQJD\DR@® PLVED
%DJL SHVHUWD GLGLN \DQJ EHOXP PHQFDSDL ..73GREDM GLO
UHPHGLDO LQL GDSDW GLODNXNDQ GHQJDQ EHNEQ®JDL V
GLVNXVL GDODP SHPEHODMDUDQ XODQJ NHPXGLDQXGLDNKL!
GLFHUPDWL EDKZD SURJUDP UHPHGLDO LQL GLODKRXYNDQ X
GLNHPEDQJNDQ

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RWRDIN WXD \
\DQJ GLEHULNDQ NHSDGD DQDNQ\D .HEXWXKDQ NHWHUVI
WHUNRQHNVL LQWHUQHW GDQ SHQJDZDVDQ WHUKDGDS DC
LOQWHUQHW SHUOX GLVDPSDLNDQ PHHODRRORUWRVUND® &D
UH5HNVL GDQ SHQFDSDLDQ SHVHUWD GLGLN SPGB @D WN UL
XPSDQ EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLDQ WXMXDQ SHFREZBODMD!
SDGD EDE LQL DGDODK VHEDJDL EHULNXW

3HVHUWD GLGLN GDSDW PHQGHVNULSVLNDQ FLUL FLUL
3HVHUWD GLGLN GDSDW PHQJLGHQWL4ANDVL MHQLV MH(
3HVHUWD GLGLN GDSDW PHQXOLVNDQ SHUVDPDDQ UHD
B3HVHUWD GLGLN GDSDW PHPEXNWLNDQ KXNXP NHNHNDODQ
EHUGDVDUNDQ KDVLO SHUFREDDQ

SHVHUWD GLGLN GDSDW PHPEXNWLNDQ KXNXP SHUED!
SURXVW PHODOXL SHUKLWXQJDQ

SHVHUWD GLGLN GDSDW PHPEXNWLNDQ KXNXP SHUEDQG|
'DOWRQ PHODOXL SHUKLWXQJDQ

S3HVHUWD GLGLN GDSDW PHPEXNWLNDQ KXNXP SHUEDQ
*D\ /I XVVDF PHODOXL SHUKLWXQJDQ

8QWXN PHQJHWDKXL NHWHUFDSDLDQ SHVHUWW GGOGDN KVH!
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX
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Tabel41 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLTHYV $\R %HUODWLK 6XEEDE % GDQ $NWLYLWDV
1RQ 7HV $SNWLYLWDYV VDPSDL
6XPDWLI7HV $\R &HN 3HPDKDPDQ

BUR\HN BUR\HN

*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQJD
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW XN
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLND
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ

%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRJLDDIUED SDW
GDODP PHODNXNDQ SHQLODLDQ

Tabel42 &RQWRK 5XEULN 3HQLODLDQ SDGD $\R %HUODWLK $
&HN 3HPDKDPDQ

Skor

con — s

-DZDEDQ /HELK GDUL$GD MDZDEBPXD 6HP XD
SHUWDQ\DDKRDZDEDQ \DRQJ VDODKMDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWAIISQ OHQJNDS

WLGDN OHQUWWSODK GLWXOLV
LVWLODK GGWRODQ WHSDW
GHQJDQ WHSDW

‘DNW X /HZDW OHELKZDW KDUL /JHZDW KDUL 7HSDW ZDU
SHQJXPSXODBQUL KDUL

WXJDV

ERERW

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)

Nilai 100




Tabel43 &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

o ™ S A T

Konten percobaan GLPHQVL 3 EHUQDDXIDEDQ EHQDU

MBS MDZDEDQ EHQDU
OHODNXNDQ OLPD ODQJNDK GDODP

SHUFREDDQ MDZDEDQ EHQDU
OHQXOLV SHUVDPDDQ UHDNVMNDEZPED Y HEWD DD

OHODNXNDQ SHUFREDDQ VHVM%D%D]S_:B%VEI'?&(ISJU
OHQFDWDW KDVLO SHUFREDDQ

OHQJKLWXQJ KDVLO SHUFREDDQ
OHQ\LPSXONDQ KDVLO SHUFREDDQ

Media digital GLPHQVL 3 NUHDWLBSRLQ WHUSHQXKL
7DPSLODQ PHPLOLNL GD\D WDULN
sLobe © G D\ SDRULQ WHUSHQXKL
.HWHUEDFDDQ

6LVWHPDWLND SHQXOLVDQ SRLQ WHUSHQXKL
FIDNGTIE) O GBI SRLQ WHUSHQXKL

Presentasi GLPHQVL 3 JRWRQJ UBWRIQI WHUSHQXKL

3HQJJIXQDDQ EDKDVD \DQJ EDENGRAUSHOXKL
EHQDU

3HQ\DPSDLDQQ\D PXGDK GLSTWSPWHUSHQXKL
OHQMDZDE SHUWDQ\DDQ WHRRQQGWRUB® QXKL
EHQDU

_.HNRPSDNDQ GDODP EHNHUMD GDQ

DQJJRWD NHORPSRN EHUEDJL SHUDQ

GHQJDQ PHUDWD

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Nilai 100

*XUX ELVD PHPRGLANDVL UXEULN SHQLODLDQSMHI/IXDL NHE
WDKDSDQ SUR\VHN \DQJ GLUDQFDQJ VHQGLUL
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6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI PDXSXQ VXF
PHPEHULNDQ XPSDQ EDOLN \DQJ NRQVWUXNWLI GDQ VSH'
GLGLN GDSDW PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEDQ
SHUOX GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDXIUX\DQJ GD
WHUNDLW $\R %HUODWLK SDGD 6XEEDE % \®GIQGLGLNGDODIND C
VHEDJDL EHULNXW

+HEDW .DULVPD WHODK PDPSX PHPEXNWLNDQ KXNXP SHI
WHWDS +XNXP 3URXVW PHODOXL SWNBOQWAR®ERQ@ GDQ PH
DWRP XQVXU GHQJDQ WHSDW S$\RPRHPIBHXGEEBDPMDU XQ
SHPDKDPDQ WHUNDLW KXNXP GDVDU NLPLD EHULNXWQ\IL
SHUEDQGLQJDQ EHUJDQGD +XNXP 'DOWRQ

J. Kunci Jawaban

1. Aktivitas 4.1

Pengamatan Terhadap Ciri-Ciri Reaksi Kimia yang Terjadi

SHPEDNDUDQ OXQFXO DVDS \DQJ EHUEDX WLGDN HQDN
SHUNDUDWDQ $GD ZDUQD FRNHODW NHPHUDKDQ SDGD EHVL
JHUPHQWDVL 7THUFLXP DURPD WDSDL

3HQJHQGDSDQ 7HUOLKDW HQGDSDQ EHUZDUQD SXWLK

SHPEXVXNDOQ 7THUFLXP DURPD WLGDN VHGDS

2. Aktivitas 4.2

*AUX PHQIJDUDKNDQ SHVHUWD GLGLN XQWXNEDHODLNDXONDQ S
ORJDP 0J VHEDJDL ODQJNDK PHQJHQDO KXNXP NHNHNDODQ
MXJIJD GLPLQWD PHQXOLVNDQ KDVLO SHUFREDDQLNH GDODP
GDWDQ\D .HPXGLDQ SHVHUWD GLGLN GLDUDKNDQ XQWXN
WHUKDGDS PDVVD SLWD 0J EDLN VHEHOXP PDXSXQ VHVX(

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



3. Aktivitas 4.3

o T e e o

'DODP SHUFREDDQQ\D /DYRLVLH 6 POIMK PKHIBME 5RJILVWR
EDKZD PDVVD ORJDP EHUWDPE DK VEH®&DN SN-DUGHIKD D G D
EHUJDEXQJ GHQJDQ JDVGRPNNLIBQUD

+DO LQL PHQGXNXQJ EDKZBRDWWRQQDPD

GLSHUOXNDQ GDODP SURVHV SHPEDNDUDQ NDUHQD
WHUEDNDUQ\D VHEXDK EHQGD WHUMDGL DSDELOD
RNVLJHQ EHUWHPX GHQJDQ EDKDQ \DQJ WHUEDNDU

OHPEDNDU VDWH GHQJDQ FDUD PPRo@ILEBWDY DUDQJ
\DQJ PHQ\DOD PHPEXNWLNDQ EDKZD JDV RNVLJHQ
GDUL XGDUD GLEXWXKNDQ DJDU SHPEDNDUDQ WHWDS
EHUODQJVXQJ +DO LQL PHQ\DQJNDO NHEHUDGDDQ
5RILVWRQ

$KOL NLPLD PHODNXNDQ SHUFREBDQ D5 P\EHHEDEXM BQW U X
calx DEX GHEX GHQJDQ FDUD P HPDNNVDUORRDPPDND Q
+DVLO SHUFREDDQ PHQXQMXNND E EDWDP BRI VP WHO DK
NHKLODQJDQ PDVVDQ\D VDDW GLELEDY NDUHQD
OHSDVERDLVWR@I WHUGDSDW GDODP EHQGD

4. Aktivitas 4.4

SHUFREDDQ %DORQ $MDLE
SHUVDPDDQ UHDNVL NLPE2D FENQJE@G VRGD NXH 1D+&2

& +& 22 +aq 1D+&2 ——> &+&2210[q +2 1 &2y

*XUX PHQJDUDKNDQ SHVHUWD GLGLN XQWXN PHODNXNDQ S
KXNXP NHNHNDODQ PDVVD 3HVHUWD GLGLN PHQ\LPSXONDC
PDVVD EDORQ GDQ ERWRO EHVHUWD LVLQ\D VHEHI®OXP EHU
VHVXGDK EHUHDNVL
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5. Ayo Berlatih (Hukum Proust)
SHPEDKDVDQ

Massa Massa Cu Perbandingan
Percobaan Massa O (g)
CuO (g) (9) Cu: O

SHUEDQGLQJDQ &X 2
+XNXP SHUEDQGLQJDQ WHWDS GDSDW GLSHQXKL

BHUEDQGLQJDQ 1D 6
Na 23 509
S 16 xg

X JUDP
OHQXUXW SHUKLWXQJDQ GL bDwDV PDVVD 6 \DQJ EHL

SDGDKDO 6 \DQJ WHUVHGLD KDQ\D JUDP DUWLQ\D 6
.DUHQD 6 KDELV EHUHDNVL PDND NLWD KLWXQJ PDVVD

Na 23 xg
S 16 32g
X JUDP

-DGL 1D \DQJ EHUHDNVL VHEDQ\DN JUDP GDQ PHQ\LV!

WLGDN EHUHDNVL

'"HQJDQ GHPLNLDQ

$zZDO -
5HDNVL
6LVD

D 16\DQJ WHUEHQWXN DGDODK J J J
8QVXU \DQJ EHUVLVD DGDODK XQVXU 1D VHEDQ\DN

E
WHUEXNWL

F 3HUEDQGLQJDQ 1D 6

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



6. Ayo Berlatih (Hukum Dalton)

6HQ\DZD 6HQ\DZD
s | o | s | o
J J J J
J J J J J J N J
™ ™ ™ ™

%HUGDVDUNDQ VHQ\DZD SHUEDQGLQJDQ XQVXU 6
%HUGDVDUNDQ VHQ\DZD SHUEDQGLQJDQ XQVXU 6

'HQJDQ GHPLNLDQ SHUEDQGLQJDQ XQVXU 6 2 DGDC
ELODQJDQ EXODW GDQ VHGHUKDQD .HDGDDQ LQL PH
OHQXUXW 'DOWRQ MLND GXD MHQLV XQVXU EHUJDEXQ
VDWX VHQ\DZD GDQ MLND PDVVD PDVVD VDODK VDW>
VHQ\DZD WHUVHEXW VDPD VHGDQJNDQ PDVVD PDVVD X
PDND SHUEDQGLQJDQ PDVVD XQVXU ODLQQ\D GDOD
WHUVHEXW PHUXSDNDQ ELODQJDQ EXODW GDQ VHGH

6HQ\DZD $ 6HQ\DZD %
J J J J
J J J J J J J J

™ ™ ™ ™

%HUGDVDUNDQ VHQ\DZD $ SHUEDQGLQJDQ XQVXU 3
%HUGDVDUNDQ VHQ\DZD % SHUEDQGLQJDQ XQVXU 3

'HQJDQ GHPLNLDQ SHUEDQGLQJDQ PDVVD IRVIRU SI
DGDODK PHUXSDNDQ ELODQJDQ EXODW GDQ
LQL PHPHQXKL KXNXP 'DOWRQ OHQXUXW 'DOWRQ M
EHUJDEXQJ PHPEHQWXN OHELK GDUL VDWX VHQ\DZD
VDODK VDWX XQVXU GDODP VHQ\DZD VHQ\DZD WHUV|
PDVVD PDVVD XQVXU ODLQQ\D EHUEHGD PDND SHUED
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ODLQQ\D GDODP VHQ\DZD VHQ\DZD WHUVHEXW PHUXSD
GDQ VHGHUKDQD

7. Ayo Berlatih (Hukum Gay Lussac)
'LNHWDKXL SHUVDPDDQ UHDNVL

+ g &@ ——> +&O  (sudah setara)

-LND JDV +&0 \DQJ GLKDVLONDQ VHEHVDU PO PDND
2
9ROXPH JDV + =§>< PO PO
1
9ROXPH YROXP=H§3DV &0 PO

*XUX PHQJLQIJDWNDQ SHVHUWD GLGLN DJDU PHPHUKDWIL
VHEDJDL MXPODK ]DW \DQJ EHUEDQGLQJ OXUXV GHQJD

'"LNHWDKXL SHUVDPDDQ UHDNVL
+2g9g——> +2I 29 (sudah setara)

-LND GLSHUOXNDQ 2 ®IDWBU JDV +

2
9ROXPH + Ex OLWHU OLWHU

1
9ROXPH J=D—2V><2 OLWHU OLWHU

*XUX PHQJLQIJDWNDQ SHVHUWD GLGLN DJDU PHPSHUKDW
VHEDJDL MXPODK ]DW \DQJ EHUEDQGLQJ OXUXV GHQJD

8. Aktivitas 4.5

Kasus 1:
Tabel 43 3HUEDQGLQJDQ 1LNHO WHUKDGDS 2NVLJHQ GDODP %DWX

Massa

Kadar . Massa Massa O Perbandingan

Percobaan Batuan

Laterit (ton) NiO (%) Ni (ton) (ton) Ni: O

%YHUGDVDUNDQ 7DEHO PDND SHUEDQGLQJDQ 1L 2

Panduan Guru llmu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



Tabel44 3HUEDQGLQJDQ .REDOW WHUKDGDS 2NVLJHQ GDODP %L

Massa

Kadar Massa Massa O | Perbandingan

Percobaan Batuan

. CoO (%) Co (ton)
Laterit (ton)

%YHUGDVDUNDQ 7DEHO PDND SHUEDQGLQJDQ &R 2

+XNXP GDVDU NLPLD \DQJ EHUODNX SDGD SHUEDQGLQ
PHQ\XVXQ PLQHUDO ODWHULW DGDODK KXNXP SHUEDQG
'DOWRQ +XNXP LQL PHQ\DWDNDQ EDKZD MLND GXD XQ\
OHELK GDUL VDWX VHQ\DZD PDND SHUEDQGLQJDQ PDVV
GDODP VHQ\DZD VHQ\DZD WHUVHEXW PHUXSDNDQ ELOD
VHPHQWDUD PDVVD XQVXU \DQJ ODLQQ\D GLEXDW WHWLE

Kasus 2:

.DVXV VRDO LQL GDSDW GLMDGLNDQ PDWHUL SHQJD\I
WHUGLIHUHQVLDVL SURVHY GDQ NRQWHQ

SHUKLWXQJDQ PDVVD SURGXN PHQXUXW SHUVDPDDQ UH

+'aq &DO0J &8 —>H 21 &%y &mq  0Jaq
.DSXU GRORPLW DGDO VK EDQID&2 WRQ NJDP ™
6
M,GRORPLW 1 PRERBND PRO
184 g/mol

SHVHUWD GLGLN GLDUDKND M X&RWORP PWQIHE WK QD K XO X

3HUEDQGLQJDQ NRH4VLHQ UHDNVL DGDODK SHUEDQGLQ

2
obvvDR +E>< PRO PRO
PROJ PRO
JUDP
2
0ODVVD &?[-x PRO PRO

PRO J PRO
JUDP
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ODVVD &%X PRO

PRO J PRO

JUDP
ODVVD @J}X PRO
PRO J PRO
JUDP
-XPODK PDVVD SPRGEN&D 0J JUDP OHELK

EHVDU GDULSDGD PDVVDXGRORPRW+DDLXQL GLVHEDENDQ NI
PDVVDSHGD VRDO GLDEDLNDQ *XUX PHQJDUDKNDQ SHYV
PHPSUHGLNVL EDKZD®DOVVR ¥HOLVLK GDUL PDVVD SURGX
PDVVD GRORPLW \DLWX JUDP %HUGDVDUNDQ SHU
KXNXP NHNHNDODQ PDVVD GDSDW WHUEXNWL

9. Ayo Cek Pemahaman

SHPEDKDVDQ

&g 249 &y
0DVVD DZDO J EHOXP WHUEHQWXN
0ODVVD \DQJ EHUHDNVL J

ObVVD VHWHODK UHDNVL J

D SHUVDPDDQ UHDNVL NLPLD VHWDUDQ\D
&s 20 —> &y

E 8UDLNDQ KLWXQJDQ NDOLDQ XQWXN PHQJLVL NROR
NRVRQJ
0DVVD ]DW VHWHO P EWD KD\RIBAD/ D & 2 J
0DVVD ]DW VHEHOXP BEWYDH BNYZDO , DI\D\D 2|
ODVVD VHEHOXP EHUHDNVL PDVVD VHVXGDK EHUHE
X
X J VHEDJDL PDVVD & DZDO

F +XNXP GDVDU NLPLD \DQJ EHUODNX XQWXN NDVXYV
NHNHNDODQ PDVVD KXNXP /DYRLVLHU

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



'L DQWDUD SDVDQJDQ GBQ\PZRarH 2 &2GDQ &2
62 GDQ &2 VHUGDQ 1D QJ PHQJIJLNXWL KXNXP SHUEDQ
EHUJDQGD D G DEDIX 8822

BHUEDQGLQJDQ PDVVD 1D WHUKDGDS &0 EHUEDQGLQJ
GDQ VHGHUKDQD
47,33 g

12 g

CI:72,909

12 g

BHUEDQGLQJDQ 1D &O
+XNXP GDVDU NLPLD \DQJ PHPHQXKL KDO LQL DGDOD

1D

D SHUVDPDDQ UHDNVL \DQJ WHUMDGL DGDODK

g+ g2——> +2g sudah setara
$ZzDO PO PO
5HDN\7%I>_< PO P%X PO
1
6LVD PO PO

E *DV \DQJ EHUVLVD, VGIEORQRKDNDV +PO

F 9ROXPH XD3 DDQJ+GLKDVLONDQ DGDODK PO

G +XNXP GDVDU NLPLD \DQJ PHPHQXKL NDVXV LQL I
IXVVDF

10. Proyek Akhir Bab
Proyek 1:
5HDNVL SHUNDUDWDQ NRURVL EHVL GEQRXMK 4DV RNV
3HUVDPDDQ UHDNVL NLPLD VHWDUD
) Hs 29 XxH 21 ——> )H2 xH 2s

6HQ\DZD2)¥XH 2 EHUZDUQD PHUDK NHFRNHODWDQ 6HQ\DZD L(
SHUNDUDWDQ SDGR EHVYDUYWUMKXPODK DLU NULVWDO \DQ
VHQ\DZD NDUDW %DJLDQ LQL GLVDPSDLNDQ ROHK JXU:

GL NHODV ;,
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*AUX PHQJDUDKNDQ SHVHUWD GLGLN XQWXN PHUDQFDQJ SHL
KXNXP NHNHNDODQ PDVVD SDGD NDVXV PHQJDPDWL UHDN
SDGD SDNX EHVL 6HWHODK VHNLDQ KNULG IQNXQEBINVU GNQC
JDV RNVLIJHQ GL XGDUD PHQJKDVLONDQ ZDYD2FRNHODW
SDGD SHUPXNDDQ SDNX 3HUXEDKDQ zZzDUQD VHEDJDL VDODK

Proyek 2.
S5HDNVL DLU NDSXGD&QQOIDYV NDUERQ GLRNVLGD &2
SHUVDPDDQ UHDNVL NLPLD VHWDUD

&D 2+aq &y —> &D&Q +29

6HQ\DZD NDOVLXP NDUERGDWDKRBI&LZILDSDQ NDSXU \DQJ EH
SXWLK

*XUX PHQJDUDKNDQ SHVHUWD GLGLN XQWXN PHUDQFDQJ SHL
KXNXP NHNHNDODQ PDVVD SDGD NDVXV PHUHDNVLNDQ ND
GHQJDQ DLU $LU NDSXU \DQJ VXGDK GLEXDWJIRNP&GLDQ G
\DQJ NHOXDU GDUL SHQDSDVDQ DNDQ EHUHDNVL GHQJDQ
HQGDSDQ SXWLXHEBEHRWXNDQ HQGDSDQ VHEDJDL VDODK V
NLPLD

*XUX MXJD GDSDW PHQJJXQDNDQ /.3'" VHEDJDL SDQGX
PHODNVDQDNDQ SUR\HN %HULNXW DGDODK LQVSLUDVL /.

Lembar Kerja Peserta Didik (LKPD)

Judul Kegiatan: OHQJDPDWL UHDNVL SHUNDUDWDQ |NRURVL
JDV RNVLJHGD @ DU +

Tujuan:
SHVHUWD GLGLN GDSDW PHPEXNWLNDQ KXNXP /DYRLVLHU
UHDNVL SHUNDUDWDQ SDNX EHVL

Alat dan Bahan:
3DNX EHVL
$LU
6WRSOHV NDFD GDQ WXWXSQ\D
1HUDFD

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)




Cara Kerja:

ODVXNNDQ VHEDWDQJ SDNX \DQJ VXGDK GLDPSHOD
NDFD NHPXGLDQ GLWDPEDKNDQ VHGLNLW DLU NH GI

VWRSOHYVY NDFD

7LPEDQJ VWRSOHYV NDFD EHVHUWD SDNX GDQ|DLU SD¢
NH FDWDWODK KDVLOQ\D

%LDUNDQ UHDNVL EHUODQJVXQJ VHODPD VHNLDQ KD
JXUX NDSDQ NDOLDQ ELVD PHQLPEDQJ NHPEDOL SD
VWRSOHVY WHUVHEXW

7LPEDQJ NHPEDOL SDNX \DQJ VXGDK EHUNDUDW

VWRSOHVQ\D FDWDWODK KDVLOQ\D $PDWLU DSD \D
VHWHODK VHNLDQ ODPD GLVLPSDQ

6LPSXONDQ EDJDLPDQD SHUXEDKDQ PDVVD VWRSOHYV
VHEHOXP GDQ VHVXGDK PHQJDODPL SHUNDUDWDQ" .

\DQJ NDOLDQ SHUROHK™"
NHNHNDODQ PDVVD SDGD NDVXV LQL"

%DJDLPDQD NDOLDQ PHP

Data Hasil Percobaan:

. Massa Stoples Kaca + .
Hari Ke-... . Perubahan yang Teramati
Paku + Air (g)

GDQ VHWHUXVQ\D

Pertanyaan:

6HWDUDNDQ SHUVDPDDQ UHDNVL NLPLD EH
BB)H BB xH 21 —> BB)HxH 25

6HQ\DZD2)¥H 2 \DQJ WHUEHQWXN SDGD SHUPXNI
BBBBBBBBBBBBBBBB 6HQ\DZD LQL PHQ\HED
+XUXI EHUDUWL MXPODK DLU NULVWDO \DQ
NDUDW %DJLDQ LQL DNDQ NDOLDQ SHODMD

ULNXW

DDQ SDN.
ENDQ SH
J WHUG
UL SDGIE
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Kesimpulan:

%DJDLPDQD PDVVD VWRSOHV DLU SDNX SDGD KDUL 1
GHQJDQ KDUL WHUDNKLU NDOLDQ PHQJDPDWL UHDN
WHUVHEXW"

obvvD PDVVD VWRSOHV DLU SDNX SDEWLKDUL NH
BBBBBBBBBBBB PDVVD VWRSOHYVY DDLU SDNX VHWHOI
+XNXP /IDYRLVLHU SDGD SHUFREDDQ LQL BBTBBBBBBBE

11. Pengayaan

®

OHQJKLWXQJ PDVVD DLU ODXW

9ROXPH DLU ODXW PO
ODVVD MHQLV DLU ODXW J PQ FP

ODND PDVVD DLU é—lgiﬂ—n\;ﬁ/
500 m

X JUDP
OHQJKLWXQJ PDYMD@U GLSHUOXNDQ
$J12aq 1D&O—> $J&0 1D12q

&DLUDQ \DQJ PHQJDQGXQJ HQGDSDQ SXWLK SDGD EDJI
DGDODK PDVVD $J&0 VHNDOLJXY \PHDEVWADDED L U D QUDIPL 2

ODND PDVVD |]DW VHEHOXP EHUHDNVL
ODVVD 1D&O JUDP
ODVVD $J4RJUDP

ODVVD ]|DW VHVXGDK EHUHDNVL
ODVVD $J&0 PDVVD 1DVUAUDP

-DGL X
X JUDP DGDODK PDVVD $J12

$J12aq 1D&O—> $J&0O 1D12q
$J&0 DGDODK HQGDSDQ EHUZDUQD SXWLK

.DUDNWHULVWLN UHDNVL NLPLBEVWO@L \WiED®DE& LWIPE X ]
HQGDSDQ GDQ SHUXEDKDQ ZDUQD PHQMDGL SXWLK

Panduan Guru limu Pengetahuan Alam
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+XNXP GDVDU NLPLD \DQJ WHUOLEDW ©0ONCPP/NDR XVLIHQL
NDUHQD GDODP VLVWHP WHUWXWXS PDVVD ]DW VHE
VDPD

K. ejéj }é

5H5HNVL DGDODK EDJLDQ GDUL SURVHV SHPEHODHBMHNYQ *X |
WHUKDGDS SURVHV SHPEHODMDUDQ \DQJ VXGDK GLODNXND
GDQ DNKLU NHVHOXUXKDQ EDE GLVDMLNDQ DNWAXYSDARV §

PHQDPEDKNDQ DNWLYLWDV UH5HNVL VHWHODK PHODNVDC
SDGD VDWX WXMXDQ SHPEHODMDUDQ DWDX EHEHUDSD WX

SH5HNVL EHUWXMXDQ XQWXN PHQHPXNDQ KDO KO DIMQJ P
SURVHV SHPEHODMDUDQ VHKLQJJD GDSDW GLHUMOLQLDSD G

PHPEDQWX JXUX PHQHPXNDQ KDO KDO SRVLWLI \DQJ GDSEC
SURVHV SHPEHODMDUDQ VHODQMXWQ\D DWDX EDKNDQ GLI
PHQJHYDOXDVL NHPDMXDQ EHODMDU SHVHUWD INWVGHW &R
LQWHUQHW SHVHUWD GLGLN WL &ramphBri¢ P\\DOQ.N P HOFCDSGADR.S D
PDND VXPEHU EHODMDU GDSDW GLXQGXK WHBXGEDL® GD
GLIDQGDNDQ GLEDJLNDQ NHSDGD SHVHUWD GLGLN DWDX GL
6DDW GLMXPSDL NHORPSRN SkW kdnsD RBDLGD NI XDRJIGDSDW
PHQGLIHUHQVLDVL SURVHV EHODMDU XQWXN PING@GMD/DD E
GLGLN \DQJ EHUDJDP

L. Sumber Belajar Utama
*XUX GDSDW PHQJIJXQDNDQ EHEHUDSD VXPEHU EHODMDU E

&KDQJ 5D\PRQ ®&imia Dasar Konsep-konsep Inti, Jilid 1, Edisi Ketiga
-DNDUWD (UODQJJD

.RW] -et&al Chemistry and Chemical Reactivity 11" Editon % RVWRQ
&HQJIDJH

OFOXUU\ - ( DQG 5REHUWh&nistyyp 5™ Edition 1HZ -HUVH\
BHDUVRQ (GXFDWLRQ ,QWHUQDWLRQDO

6LOEHUEHUJ 0D CWemistry The Molecular Nature of Matter and
Change, 39Editon % RVWRQ OF*UDZ +LOO

7UR 1LY DO G Rhemistry: Structure and Properties, 2 " Editon 86

3HDUVRQ
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A. Pendahuluan

.LPLD +LMDX GDODP 3HPEDQJXQDQ %HUNHODQMXWDQ PHLU
\DQJ GLSHODMDUL ROHK SHVHUWD GLGLN ISHODWDWIO¥EDE 6
BWUXNWXU $WRP GDQ +XNXP 'DVDU .LPLD SHVHUWWDGDSLN GLE
SHUDQ UHDNVL NLPLD GDODP NHKLGXSDQ VHK®RILGDIQUL 8QV
KXNXP GDVDU NLPLD PHQMDGL ODQGDVDQ XQWXN PHPDKDP|
EHQGD GLVXVXQ GDUL DWRP VHEDJDL XQLW WHMNBFLO

VXEDWRPLN SURWRQ QHXWURQ GDQ HOHNWWRBQWXQJ PF
SDGD DWRP 3DUWLNHO VXEDWRPLN PHPLOLMNLVVDI W @DVLQ
PXDWDQQ\D VHKLQJJD DWRP DWRP GDSDW EHUJBBXQJ PHQM
PROHNXO VHQ\DZD OROHNXO EHUHDNVL VDWX VDPD ODLQ C
GLWXOLV VHEDJDL SHUVDPDDQ UHDNVL NLPLD LVMMWDRDD .RQ'
GLODQGDVL WHRUL DWRP 'DOWRQ \DRW ® KQ@\DXWD N DRYL B DXKE DG
DWDV SDUWLNHO SDUWLNHO NHFLO DWRPNLPQD VBI@XVQFDPHP
6HODLQ LWX DWRP DWRP GDUL XQVXU \DQD @8 EEHWEDB GBI P S X
dan DWRP DWRP LQL WLGDN EHUXEDK VHODPD UHDNWL NLPLD

VHQ\DZD WHUEHQWXN GHQJDQ PHQJJDEXQJNDQ DWRP DWRP ¢
EHUEHGD GDODP SHUEDQGLQJDQ ELODQJDQ EXODW VHGHUK

5HDNVL NLPLD \DQJ GLSHUNHQDONDQ GDSDW GLNHORPSF
NLPLD \DQJ PHQGXNXQJ SULQVLS NLPLD KLMDX PDXSXQ \DQ
LWX MXGXO EDE GLWXOLV PHQJJXDIQNDEHNDW D NL@LD RHWODX
SHUKDWLDQ SHVHUWD GLGLN DJDU PHPLOLNU ISPWISGNIPDDEH U
KLMDX GDODP UHDNVL NLPLD KLMDX \DLWX NLPLD \DQJ UDF
PHQGRURQJ SHVHUWD GLGLN PHPLOLNL NHVDGDUDDWHEDJD
JOREDO \DQJ PHPLOLNL WDQJJXQJ MDZDE EHUVDPIELMBQWXN W
GLODNXNDQ DQWDUD ODLQ PHQGXNXQJ SHOHVWDULDQ OLQJN
SDGD DJHQGD 3HPEDQJXQDQ %HUNHODQMXWDQ \DQJ GLF

6XEEDE SDGD WRSLN .LPLD +LMDX GDODP 3HPEDQJXQDQ %H
GLVXVXQ EHUMHQMDQJ EHUGDVDUNDQ SHQJHWDKXDQLSUDV\DUD
GDUL PHQGHVNULSVLNDQ SHQJHUWLDQ GDQ SHQWLQJQ\D NLP
NHJLDWDQ \DQJ VHVXDL GDQ WLGDN VHVXDL GHQDPQ SuUl
SURVHV NLPLD VHKDUL KDUL PHQJLGHQWL4NGXSDSURVHYV
VHKDUL KDUL \DQJ WLGDN VHVXDL GHQJDQ SUL@WVES NLPLLC
DGDODK PHQJNUHDVL SURVHV NLPLD \DQJ EHUDQD\EQJL NHK
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VHVXDL GHQJDQ SULQVLS NLPLD KLMDX ODWBUHDEDMWHUL !
GLUDQJNXP SDGD SHWD NRQVHS EHULNXW

GLQ\DWDNDQ GDODP EHUNDLWDQ GHQJDQ WXMXDQQ\D

3HUVDPDDQ § SHUDQFDQJDQ SHPEX .HKLGXSDQ
.LPLD +LMD| SHPDQIDDWDQ SURG %HUNHODQ
\DQJ DPDQ EDJL OLQ

VHVXDL
EXNDQ dengan

FRQ FRQWRK

PHQFDNXS

Agenda
%LRGLHVHC SHPEDNDUD 3ULQVLS .LPLD 3HPEDQJXQDQ
+XWDQ %HUNHODQMXWD Q

XQWXN SR

3HOHVWDULDQ /LQIPPHHEXRNXQJ
NHIJLDWDQ \DQJ PHQGXNXQ]J
.LPLD +LMDX

B. Konsep dan Keterampilan Prasyarat

3DGD EDE LQL GLVLVLSNDQ NHPEDOL WD EHQ GHUWN R®IPNE X Q ¥
DWRP XQVXU XQVXU VHEDJDL PDWHUL SUDV\DUDWLD@QHPDK
XQVXU ODOX KXEXQJDQ XQVXU GHQJDQ DWRP GDGEPEDHN X
EDE LQL VHEDJDL PDWHUL SUDV\DUDW &L U U WDUSHU/® RMHIQ
UHDNVL NLPLD \DQJ VXGDK SHUQDK GLXODYV SADEDDDE 3D G Bl XJ|
EDE LQL XQWXN PHQJXDWNDQ PDWHUL SUDV\DUDW $NWL)
PHQJXODQJ PDWHUL SUDV\DUDW DGDODK GHQJDQ PHPEDF
WDGL SDGD EDE LQL NHPXGLDQ GLODQMXWNDQ GHQJDQ WDC
GDSDW PHQGRURQJ SHVHUWD GLGLN PHPSHXWXDW NRQVH:

*XUX GDSDW PHODNXNDQ VWUDWHJL ODLQQ\D XQWXN PHC
DZDO SHVHUWD GLGLN
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C. Penyajian Materi Esensial

%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQYBIGDNXQFL \
EDE LQL

SHUVDPDDQ UHDNVL NLPLD WHUNDLW NLPLD KLMDX GDQ
‘XD EHODV SULQVLS NLPLD KLMDX

*XUX GDSDW PHPLOLK GDQ PHQJHPDYV HP@VDIPUN HGE X/KIDQ N D C
EHODMDU SHVHUWD GLGLN PLVDOQ\D SHQJHPEDQJDQ PDW

8QWXN SHQGDODPDQ PDWHUL WHUN _MDX JXUX
GDSDW PHPEDFD UHIHUHQVL \DQJ WHU { HUWL EXN X
NDUDQJDQ 0D QDKD @reénChemistry and the
Ten Commandments of Sustainability " HGLWLH
&ROXPELD &KHP&KDU 5HVHDU #ookQ F
WHUVHGLD SDGD WDXWDQ GL VDPSLQ

KWWSV EXNX NHPGLNEXG JR LG V *&

wn

D. Apersepsi
%HEHUDSD VWUDWHJL \DQJ ELVD GLODNXNDQ GDQQP NHJLDV

OHQJDMDN SHVHUWD GLGLN PHQJDPDWL JDPEDU SDGD DZDO
XGDUD -DNDUWD \DQJ PHQGXGXNL SRVLVL NHGXD VHEDJD
XGDUD WHUEXUXN GL GXQLD SDGD 6HODVD WINWRE® U

SHPDQWLN \DQJ GDSDW GLDMXNDQ XQWXN PHQJDZDOL GL\
PHQ\HEDENDQ NXDOLWDV XGDUD SDGD JDPEDU WHUVHEXW
DNDQ WHUMDGL MLND NXDOLWDV XGDUD VHSHUWL LQL WF

OHQJDMDN SHVHUWD GLGLN XQWXN PHQRQWRMWRW®GHR WH!I
EHVDU ODOX SHVHUWD GLGLN PHQGLVNXVLNDQ MDZDED
GLDMXNDQ

3HQMHODVDQ LQL PHUXSDNDQ FRQVWRKPIHSHWHPHEDWOL NMXQ X G
DSHUVHSVL ODLQQ\D
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E. Penilaian Sebelum Pembelajaran

$VHVPHQ DZDO SHQWLQJ GLODNXNDQ XQWXN PHQWHWDK XL
GLGLN WHUNDLW PDWHUL NLPLD KLMDX $VHMPIBQ SLHEHC
GLJXQDNDQ VHEDJDL SHUWLPEDQJDQ GDODP PHQHQWXNDC
$VHVPHQ GDSDW GLODNXNDQ GHQJDQ EHUED IDALDXHMDQNDV |
MDZDE WHUNDLW PDWHUL SUDV\DUDW GDQ NHPDRKSXDQ D
DVHVPHQ DZDO NLPLD KLMDX EHUXSD WHV LVLDQ VHEDJDL

Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW

'LEHULNDQ ODPEDQJ DWRP GDUL XQVXU EHULNXW
12
:C

7TXOLVODK QDPD XQVXU WHUVHEXW

+XNXP GDVDU NLPLD \DQJ PDQDNDK \DQJ PHQGDVDUL EI
EHUJDEXQJ PHPEHQWXN VHQ\DZD NLPLD GHQJDQ SHUE
XQVXU XQVXU \DQJ WHUWHQWX GDQ WHWDS"

_

%HUGDVDUNDQ GDWD DVHVPHQ DZDO WHUVHEXW GDSD
EHODMDUDQ WHUGLIHUHQVLDVL .HORPSRN XHDWHUWIDWHGLN
SUDV\DUDW GDSDW GLEHULNDQ SHUKDWLDQ NKXVXMVGHHOQIDQ |
GDQ SHQXJDVDQ PHQJJXQDNDQ /.3" %DJL SHVHUWD GLGLN
PDWHUL SUDV\DUDW GDSDW VDOLQJ EHUEDJL GDD PHPED
\DQJ EHOXP PHPDKDPL

F. Panduan Pembelajaran

‘DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUDQX®L EDE L
GHPLNLDQ JXUX GDSDW PHQ\HVXDLNDQQ\D GHQJDQ NRQ
PDVLQJ PDVLQJ WHWDSL WHWDS KDUXV PHQJDYDLWRDHKU F
SHVHUWD GLGLN

%HEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVD
DGDODK PHQHODDK EDFDDQ XQWXN PHQMDZDE SHUWDQ\D
SHQJHUWLDQ GDQ SHQWLQJQ\D NLPLD KLMDX $NWDWLWDV L
SHPDKDPDQ NLPLD KLMDX $NWLYLWDYV OHQJHQDO
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NHPXGLDQ PHQFDUL LQIRUPDVL GDUL EHUED DKID @XPBHU WHU
VHODPD LQL PHQ\LPSDQJ GDUL SULQVLS NLPLDVKUMDX 3DG
GLGLN GLDUDKNDQ XQWXN PHQ\DUDQNDQ VROXVL PHQJDWDVL
SULQVLS NLPLD KLMDX $NWLYLWDYV % HDLDGCD Wi R NPH.Q \ H V
NLPLD VHGHUKDQD VHEDJDL SHQJXO DRWHS) SHUY 5 PIRD K DWHDN X
NLPLD VHWDUD $\R %HUODWLK 6XEEDE & POBQGIRGBPWLA4N
NHKLGXSDQ VHKDUL KDUL \DQJ WLGDN VHVXD$NMHQYIMDSULQVLS
OHQFDUL GDQ PHQJDQDOLVLV LQIRUPDVL OLWHXPEHUPHPED]
WHQWDQJ ELRGLHVHO % VHEDJDL SHQHUDSDWDSULQVLS N
OHQJDPDWL OLQJNXQJDQ VHNLWDU XQWXN PHQFLSWDNDQ NHJL
NLPLD .HJLDWDQ LQL VHEDJDL EHQWXN NRQWULEXVL WHUKI
%HUNHODQMXWDQ 3%% $NWLYLWDYV $\R &HDW 3HPDKTE
PHQJHUMDNDQ WHV XQWXN PHQJLQJDW NHPEDOL GDQ PHQ.
\DQJ WHODK GLSHODMDUL SDGD EDE LQL

BUR\HN $NKLU %DE VHEDJDL SHQXWXS EDE LQL DGDODK ¢
PDWHUL \DQJ VXGDK GLSHODMDUL VHSDQMDQJ EMK $NWLYL
PHPEXDW NRPXQLWDV *HUDNDQ +LMDX \DQJ EHUWXMXDQ PHQJ
PDV\DUDNDW PHQHUDSNDQ SULQVLS NLPLD KLMDX $NWLYLWD
VHNLWDU UXPDK GDQ VHNRODK 6HODLQ PHODWLKQ@LWHUDVL
GDQ NHWHUDPSLODQ EHUSLNLU SHVHUWD GIlPGEIDNQ WDXN W LY L
SHVHUWD GLGLN PHQJHPEDQJNDQ NHWHUDPSLODMWHURVHYV
GDQ LQIRUPDVL VHUWD PHQJRPXQLNDVLNDQ KDVLO

$SNWLYLWDV DNWLYLWDV LQL DGD \DQJ PHPHUDONMINDQ NRQ
WHUGDSDW NHWHUEDWDVDQ GDODP VDUDQD GDQ SUDVDUDC
EDFDDQ \DQJ VXGDK GLNRSL WHUOHELK GDKXORQGHRAGLDQ
&RQWRKQ\D MLND SHVHUWD sa@hdneW UXDNX BSHBSIDONL WIHQFHWD
DUWLNHO DWDX JDPEDU WHUNDLW PDWHUL \DRYDNMHP XGLDQ
-LND NHVXOLWDQ XQWXN PHQJDNVHV LQWHUQHW YDND DNW
GLIJLWDO \DQJ GLXQJJDK NH DNXQ PHGLD VRVLDMDWDSDW C
LQIRJUD4YV GL NHUWDYV

3DGD $NWLYLWDYV GDQ JXUX GDSDW IPHQDPEDK \
ODLQ \DQJ VHVXDL GHQJDQ WRSLN \DQJ VHGDQJ GLEDKDYV
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'DODP SURVHV SHPEHODMDUDQ DGD VDWX PRGHO \DQJ
project-based learning PHQJLQJDW DGD DNWLYLWDV SUR\HN GDODP
GDSDW PHQJJXQDNDQ EHUEDJDL PHWRGH DWDX PRP@HO SHF
NRQGLVL VDWXDQ SHQGLGLNDQ GDQ KDVLO DVHVPHQ DZDC
P R G lgr@blem-based learning GDODP PHQJDQDOLVLV LQIRUPDVL G
VXPEHU WHQWDQJ ELRGLHVHO %

OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDB LQL D
EDKZD UHDNVL NLPLD LWX EHUEDKD\D PHUXJLNDQ GDOQ
KLMDX EXNDQ PDWHUL \DQJ KDUXV GLSHO DMIUW KU K\DHE\CRO |
SHOHVWDULDQ OLQJNXQJDQ DNDQ PXQFXO GHQJBQNVHQGL
GHZDVD GDQ KLGXS EHUPDV\DUDNDW VHUWD N VHEDJ
EHOXP PHPDKDPL SHQJHUWLDQ NLPLD VHEDJDLWDJLDQ
EHOXP PHQ\DGDUL SHQWLQJQ\D NLPLD KLMDX S&RMSDNPHQ.
PHODNXNDQ GLVNXVL OHELK PHQGDODP GHQJDQ PHPEHULNE
LQL *XUX GDSDW PHQD\DQJNDQ EHUEDJDL SHULMMDRW&D WH
\DQJ PHUXJLNDQ OLQJNXQJDQ NHPXGLDQ SHVHUWD GLGL
PHQJXQJNDSNDQ SHPDKDPDQQ\D *XUX GDSDW PHQJXDWNE
PHPSHUEDLNL PLVNRQVHSVL GDUL KDVLOLGLWNXVL EHUVDI

G. Pengayaan dan Remedial

S8QWXN SHVHUWD GLGLN \DQJ WHODK PHQF®SRKDNU LW
SHPEHODMDUDQ ..73 GDSDW GLEHULNDQ SHQJD\DDQ O
PHQGDODPL EHUEDJDL VHQ\DZD SROXWDQ EDLN ORJDP
PHQFHPDUL DLU WDQDK GDQ XGDUD PDXSXQ PROHNXO R
VHEDJDL EDKDQ SHVWLVLGD 3ROXWDQ \DQJ EEHWVILNDQ UD
XQWXN PHQJHPEDQJNDQ ZDZDVDQ EHUEDJDL EDKDQ NLPL
GHQJDQ SULQVLS NLPLD KLMDX DOKXDRSWE®.D WMDY J SSHIRNHHWY
\DQJ PHQGXNXQJ NLPLD KLMDX SHUOX GLVDPSDEe&DQ PLV
ozone VHEDJDL GHVLQIHNWDQ DLU

%DJL SHVHUWD GLGLN \DQJ EHOXP PHQFDSDL ..73 GDSE
UHPHGLDO 3URJUDP UHPHGLDO LQL GDSDW GLODNXNDQ
VHSHUWL PHODNXNDQ GLVNXVL GDODP SHPEH O DGHQUID® X O D (
SHQXJDVDQ 3HUOX GLFHUPDWL EDKZD SURJUDP UHPHGI
PHQFDSDL ..73 \DQJ GLNHPEDQJNDQ
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H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RPWDMQHIUW XD W H
NLPLD KLMDX \DQJ GLSHODMDUL DQDNQ\D VHKLQJJD DQDN

WDQJJXQJ MDZDE GDODP PHOHVWDULNDQ OLQJNXQJDQ *XL
NHSDGD RUDQJ WXD WHUNDLW SHQXJDVDQ SUR\HN \DQJ GLODN
NHWHUVHGLDDQ NXRWD DJDU GDSDW WHUNRQHNVL LQWHUQ
DQDN DQDN VDDW PHQJJXQDNDQ LQWHUQHW SHUOX GLVDPSDL
PHQJLQIRUPDVLNDQ KDVLO UH5HNVL GDQ SHQFDSDQDQ SHVH
VHEDJDL VDODK VDWX EHQWXN XPSDQ EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLDQ WXMXDQ SHREBODMDUL
SDGD EDE LQL DGDODK VHEDJDL EHULNXW

3HVHUWD GLGLN GDSDW PHQGHVNULSVLNDQ SHQJHUWLDQ Gl
BHVHUWD GLGLN GDSDW PHQJLGHQWL4NDVL NHIDRDWDQ \D
GHQJDQ SULQVLS NLPLD KLMDX GDODP SURVHV NLPLD V
SHVHUWD GLGLN GDSDW PHQJLGHQWLANDVL SKRVYHYV NLPLD
KDUL \DQJ WLGDN VHVXDL GHQJDQ SULQVLS NLPLD KLMDX
SHVHUWD GLGLN GDSDW PHQJNUHDVL SURVHIVGXISIDLD \DQJ

VHKDUL KDUL \DQJ VHVXDL GHQJDQ SULQVLS NLPLD KLMD

8QWXN PHQIJHWDKXL NHWHUFDSDLDQ SHVHUWW GGOGDN KV HUK
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX

Tabel5.1 $VHVPHQ SDGD %XNX 6LVZD

Bagian pada Buku Siswa

JRUPDWLTHV $NWLYLWDV PHQ\HWDUDNDQ SHUVDPDDQ
UHDNVL NLPLD VHEDJDL SHQJXDWDQ NRQVHS
VHEHOXP PHODNXNDQ $NWLYLWDV

1RQ 7HYV $SNWLYLWDYV GDQ
6XPDWLI7HV $\R &HN 3HPDKDPDQ
BUR\HN BUR\HN
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*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQ
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLN
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ

_J

%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRJLWDDIUED SD
GDODP PHODNXNDQ SHQLODLDQ

Tabel52 &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWDV G|

Skor

ow o oose

-DZDEDQ /HELK GDUL$GD MDZDEBBXD 6HP XD
SHUWDQ\DDRQDZDEDQ \DRQJ VDODKMDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWILSQ OHQJNDS

WLGDN OHQUINMEBRO GLWXOLV
VLPERO GLWXQUYQ WHSDW
GHQJDQ WHSDW

:DNWX /HZDW OHELKZDW KDUL /IHZDW KDUL 7THSDW Z
SHQJXPSXOBQUL KDUL

WXJDV

ERERW

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Nilai 100
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Tabel5.3 & RQWRK 5XEULN 3HQLODLDQ FBajeRt\BabedI PaBiigO R G H O

I S I T Y

Tahapan proyek GLPHQVL 3 EHUQDOBDEDQ EHQDU
NULWLV GHQJIDQ NULWHULD  \'0onenn enoDU
OHPEXDW SHUWDQ\DDQ WHUNDLW
SHUPDVDODKDQ \DQJ DNDQ GYRE&DHRD ERP Y
OHPEXDW MDGZDO SHODNVD QDR QEDUREHQ DU
'HVDLQ SURVHN GLDZDOL GHRIDG . 1 £1opu
PHPEXDW LQIRJUD4V VHEDJDL WDKDS
HGXNDVL
'HVDLQ SUR\HN PHOLEDWNDQ PDV\DUDNDW
GDODP SHUWHPXDQ DZDO HGXNDVL
'HVDLQ SUR\HN PHOLEDWNDQ PDV\DUDNDW
GDODP P H PaEtDMEN

Media digital LQIRJUD4V GLPHQVLSRLQ WHUSHQXKL
NUHDWLI

SRL(?\IWHUSHQXKL
7TDPSLODQ PHPLOLNL GD\D WDUL
.HWHUEDFDDQ SRLQ WHUSHQXKL

6LVWHPDWLND SHQXOLVDQ SRLQ WHUSHQXKL
7DWD OHWDN

Memaparkan action plan GLPHQVL 3 SRLQ WHUSHQXKL

< FAIRE L JRARQ SRLQ WHUSHQXKL
3HQJJXQDDQ EDKDVD \DQJ EDLN GDQ
EHQDU SRLQ WHUSHQXKL
3HQ\DPSDLDQQ\D PXGDK GLSIRUIPWHUSHQXKL
OHQMDZDE SHUWDQ\DDQ PDV\DUDNDW
DXGLHQVL GHQJDQ EDLN
.HNRPSDNDQ GDODP EHNHUMD GDQ
DQJJRWD NHORPSRN EHUEDJL SHUDQ
GHQJDQ PHUDWD GLPHQVL 3 JRWRQJ
URWRQJ

total sk or bobot yang didapa t
total sk or bobot seluruhn ya

Nilai 100
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*XUX ELVD PHPRGL4NDVL UXEULN SHQLODLDQ DL NHE
SHQLODLDQ GLPXODL GDUL NRQWHQ SUR\HN PHGLD GDC

6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI PDXSXQ V
PHPEHULNDQ XPSDQ EDOLN \DQJ NRQVWUXNWLI GDQ VS
GLGLN GDSDW PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEL
SHUOX GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDOUNX \DQJ C
WHUNDLW $NWLYLWDYV \DQJ GLNHWDMDODE RE H R JDH.VERW

+HEDW $QJNDVD WHODK PDPSX PHQHPXNDQ NDUDN)
KLMDX PHQGHVNULSVLNDQ SHQJHUWID®LMDX SHQW!
GHQJDQ PHPEHUL FRQWRK FRQWRK \DQJ EHQWU $\R WHU
PHPSHUGDODP SHPDKDPDQ GDQ SHQHUDSDQ SULQVLS

J. Kunci Jawaban

1. Aktivitas 5.1

.DWD NXQFL \DQJ GLWHPXNDQ SDGD EDFDDQ DGDOD'
NLPLD EDKDQ NLPLD SURVHV NLPLD UDPDK OLQJNX
VHKDW

+DO \DQJ PHQMDGL NDUDNWHULVWLN NLPLD KLMDX DGE
EDJDLPDQD PHQGHVDLQ SURGXN NLPLD GDQ SURVHVQ
DWDX PHQJKLQGDUL SHQJJXQDDQ EDKDQ EDKDQ NLF
EDJL PDQXVLD KHZDQ WXPEXKDQ GDQ OLQJNXQJDQ
.LPLD KLMDX EHUWXMXDQ SDGD SHOHVWDULDQ OLQJ

SHQJHUWLDQ NLPLD KLMDX DGDODK

D

m

G

NLPLD \DQJ PHQJXUDQJL SHQJJXQDDQ EDKDQ NLPLI
GHVDLQ SURGXN
NLPLD \DQJ PHQJXUDQJL SHQJJXQDDQ EDKDQ NLPLI
SURVHV SHPEXDWDQ SURGXN
NLPLD \DQJ WLGDN PHUXVDN R]RQ
NLPLD \DQJ WLGDN PHQLPEXONDQ SHPDQDVDQ JC
NLPLD \DQJ WLGDN PHQLPEXONDQ SDSDUDQ EDKLE
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| NLPLD \DQJ PHQJDUDKNDQ VHPXD NHJLDWDQ SD
OLQJNXQJDQ
J NLPLD \DQJ PHQJDUDKNDQ VHPXD NHJXINVWHNQ \DQJ
OLQJNXQJDQ
NLPLD \DQJ PHPEXDW OLQJNXQJDQ UXPDK DPDQ
NLPLD \DQJ PHQJXUDQJL SDSDUDQ EDKDQ NLPLD
.LPLD \DQJ PHQJDUDKNDQ SHQJKHPDWDQ EDKDQ E
NLPLD \DQJ PHQJDUDKNDQ SHQJJXQDDQ VXPEHU HQH
OLQJNXQJDQ
o) NLPLD \DQJ PHQJXUDQJL OLPEDK

Z2 < X

*XUX PHQJDSUHVLDVL VHPXD MDZDEDQ SHWHHUWWID GLG
GLGLN EHUSLNLU NUHDWLI VHVXDL GLPHQVL 3UB40 3HOD
GLVNXVL JXUX GDQ SHVHUWD GLGLN PHOXUXVNDQ MDZ
NHPXGLDQ PHQDULN NHVLPSXODQ

.LPLD KLMDX SHQWLQJ EDJL PDNKOXN KLGXS NDUHQD

D OHPEXDW OLQJNXQJDQ UXPDK DPDQ GDQ VHKDW

E OHPEXDW OLQJIJNXQJDQ VHNLWDU UXPDK DPDQ GDQ

F OHPEXDW XGDUD DLU WDQDK WDQDPDQ GDQ KH:
SDSDUDQ EDKDQ NLPLD EHUEDKD\D

G OHQMDJD OLQIJNXQJDQ WHWDS DVUL GDQ VHKDW

H OHPEXDW EXPL WHUKLQGDU GDUL SHPDQDVDQ JOREDO

*XUX PHQJDSUHVLDVL VHPXD MDZDEDQ SHHWHHWWID GLG
GLGLN EHUSLNLU NUHDWLI VHVXDL GLPHQVL 3UuB40 3HOD
GLVNXVL JXUX GDQ SHVHUWD GLGLN PHOXUXVNDQ MDZ
NHPXGLDQ PHQDULN NHVLPSXODQ

2. Aktivitas 5.2

6HFDUD EHUSDVDQJDQ SHVHUWD GLGLN PHQEMDRDWIG NH S
*DPEDU SHVHUWD GLGLN GLDUDKNDQ PHQFDULILQIRUPDYV
EHUEDJDL VXPEHU WHUNDLW SHUPDVDODKDQ \DQJ VHODP
SULQVLS NLPLD KLMDX ODOX PHQ\DUDQNDQ VROXVL XQW)
GLGLN MXJD PHQFDQWXPNDQ VXPEHU LQIRUPDWL \DQJ GL
PHPEXDW WDEHO VHSHUWL 7DEHO NHPXGIQDONRNQQUVL ED
GHQJDQ MDZDEDQ PHUHND %HULNXW DGDODK FRQWRK MI
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Hal-hal yang Tidak

Permasalahan Sesuai dengan Ke-12 Sumber informasi

Prinsip Kimia Hijau

,QGRQHVLD OHPEXDQJ OLPEDKOHQJJXQDND
SHQ\XPEDQJWDQSD GLRODK ELRSODVWLN

VDPSDK SODVWLN SDWL VLQJNR

WHUEHVDU NH \DQJ WLGDN

GL GXQLD PHQJKDVLONTI

PLOOLRQ PHWULN OLPEDK WHOT

WRQ GLODNXNDQ R'@’W—Y"Kj;: L('BEXVNXM:‘HPGLNEXG
%DQ\DN VDPSDK WLP SHQHOLWL /,3,

SODVWLN GL UXPDK VHMDN WDKX

VD\D 6DPSDK KLQJJD NLQL
SODVWLN LWX OHPEDZD WD
GLWLPEXQ WDQDK EHODQMD GD
UXPDK VDDW
EHUEHODQMD
OHQJRODK SOBDMWULNEXNX NHPGLNEXG
EHNDV NHPDVDQ JR LGV %35
VHEDJDL WDV
WHPSDW SHQD
WHPSDW VDPSDK
SRW EXQJD GDQ
ODLQQ\D

*XUX PHPEHUL NHVHPSDWDQ NHSDG DPSIQVH B WNDDE! DERL M HEQXD X
MDZDEDQQ\D PHVNLSXQ DGD \DQJ NXUDQJ WHSDW 3DG
JXUX PHOXUXVNDQ MDZDEDQ \DQJ OHELK WHSDW

Ayo Berlatih Subbab C
1lg +g —> 1+¢g

+6 2 aq 1D2ag ——> 1D62aq +21
1412,ag —> 1g 29 +2g
+2 | —> +21 29

& g 20 —> &2g +2 1

&D &2 +8&Q ——> &D &0 +21 &
& +& 22 +aq .2+aq ——> &+&22.aq +2 |

$0 24q +8Q ——> $0&O +2 |
39 &P —> 3&0
=@  +&Q —> =Q&m@  +g
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-LND SDGD SHUVDPDDQ UHDNVL NLPLD WHUGDSDW NRH4
DQJND LQL EROHK WLGDN GLWXOLVNDQ

4. Aktivitas 5.3

SHVHUWD GLGLN GLPLQWD PHQJLGHQWLANDVD®GURVHYV
VHKDUL KDUL \DQJ WLGDN PHQGXNXQJ SULQVLS NLPLD KL

Contoh 1:

.HILDWDQ DWDX NHM D G/lemt@aks sarpBhCiBpRr
VHNLWDU UXPDK

SURVHV NLPLD 5HDNVL SHPEDNDUDQ

5HDNVL NLPLD VHWDUD &H 2, =« x %y z 29 —>x&2g
FDUL GDUL EHUEDJDL VH#PEHU x&2g X&S

LQIRUPDVL LNXWL SHW X-QMXMND@BIDX EDPSDK RUJDQLN
JXUX NDOLDQ

+DO \DQJ WLGDN VHVXDBWUBWAVBHPEDNDUDQ PHOHSDVNDQ JDV

SULQVLS NLPLD KLMDX &2 \DQJ EHUGDPSDN SDGD SHQLQJNDWD(
SHPDQDVDQ JOREDO *DV &2 GDQ & VHEL
KDVLO UHDNVL MXJD EHUSRWHQVL WHUK
JDQJIXDQ NHVHKDWDQ

7LQGDNDQ VHEDJDL VROXREDK RUJDQLN GDUL GDSXU GLWDQDP

SHQHUDSDQ SULQVLS NWPIQDKLEDMDGLNDQ NRPSRV 6DPSDK R
MXJD GDSDW GLRODK PHQMDGL SXSXN R
FDLU %DLN NRPSRV PDXSXQ SXSXN RUJI
FDLU PHPEDQWX PHQ\XEXUNDQ WDQDPD
WDQSD PHUXVDN OLQJNXQJDQ

Contoh 2:

.HIJLDWDQ DWDX NHM D Gleiaka sarGarpRstik
VHNLWDU UXPDK

B3URVHV NLPLD S5HDNVL SHPEDNDUDQ
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SHDNVL NLPLD VHWDUDC H 2 s 2g —> &2g9 +2 1
FDUL GDUL EHUEDJDL VXPEHU

LOQIRUPDVL LNXWL SHWXQMXN GDUL

JXUX NDOLDQ

+DO \DQJ WLGDN VHVXDBUWRBWQYVDBHPEDNDUDQ WDN VHPSXUQD

SULQVLS NLPLD KLMDX PHOHSDVNDQ IDQYJ&EHUGDPSDN SDGD
SHQLQIJNDWDQ SHPDQDVDQ JOREDO 3
GLEDNDU MXJD PHOHSDVNDQ VHQ\DZD
EHUQDPD GLRNVLQ \DQJ EHUEDKD\D EI
NHVHKDWDQ

7LQGDNDQ VHEDJDL VROXKEDK SODVWLN GLSRWRQJ NHFLO NI

SHQHUDSDQ SULQVLS N&EPPDVKINNDXQ NH GDODP ERWRO EHNDV
PLQHUDO .XPSXODQ ERWRO \DQJ WHO
EHULVL SRWRQJDQ SeGubAi¢WW LN GLVHEXW
XPSXO&@@rick GDSDW GLEHQWXN EHUEIL
EHQGD \DQJ EHUPDQIDDW

SHVHUWD GLGLN GLDUDKNDQ XQWXN PHPEXDW FRQWRK
GL GDODP DWDX VHNLWDU UXPDK \DQJ WLGDN PHQGXN?
OLVDOQ\D DNWLYLWDV PHPEDNDU VDPSDK SODVWDN GDQ F
SHPEXQXK UXPSXW GL OLQINXQJDQ UXPDK DWDX VHNRC

Aktivitas 5.4

3DGD DNWLYLWDV LQL SHVHUWD GLGLN PHMOORKNQBRQUQLW
GDQ PHQJDQDOLVLV LQIRUPDVL GDUL EHUEDJI®DL VXPEHL
%DJDLPDQD ELRGLHVHO % GLEXDW"
%DJDLPDQD SHUEDQGLQJDQQ\D GHQJDQ VXPEHU HQ}

&RQWRK VXPEHU LQIRUPDVL \DQJ GDSDW GLUXMXN

KWWSV EXNX NHPGLNEXG KWWSV EXNX NHPGLNEXG
JR LG V 30% JR LGV 3'%
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%DJDLPDQD ELRGLHVHO % PHQGXNXQJ SULQVLS NLPL
%LRGLHVHO % PHQGXNXQJ SULQVLS NLPLDIJXDWDX QRPR
NDQ EDKDQ EDNX WHUEDUXNDQ

6. Aktivitas 5.5

3HVHUWD GLGLN PHQJDPDWL NHDGDDQ OLROMXQRIDSKIPN LW D
GL UXPDK WHUNDLW KDO KDO \DQJ NXUDQJ PHQBNNW®J SULQ
GLGLN PHQFHUPDWL KDO KDO PDQDNDK \DQJ PLULS GHQJDQ
SDGD 7DEHO 3HVHUWD GLGLN PHQJLVL NRMRPDDQJ NR
\DQJ PHQGXNXQJ SULQVLS NLPLD KLMDX VHE DI®RKDRO XVL W
OLQJIJNXQJDQ WHUVHEXW

Solusi Kegiatan
- Nomor
No. Gambar Deskripsi yang Mendukung
S Agenda PBB
Prinsip Kimia Hijau

‘'L NDQWLQ VHNR®DRRODK VDPSDK

EDQ\DN WXPSXSOQVWLN GDULDADPEBKVLK GDQ
VDPSDK SODVWRWIDQLN VDQLWDVL

Penanganan
9 OHQ\HUDKNDQ

M DR el & DPSDK SODVWLSHNEKEDKDQ
LQL EDUX VHED

E VDPSDK DWDNXOLP
6DPSDK SODVWLN GW)E‘IIDSQ(VKILDQQ VDP S
VHNRODK SODVWLN GLE%ﬂy RVEX,
Sumbler:Eh;abethT/ GLEXDQJ NH WEB%I\B/\g HQMDGL
Kemdikbudristek (2023) J\DQJ

HPEXDQJD

S QJIbQ HUJXQD
VDPSDK GL GHSDQ
VHNRODK

'L GDHUDK WHRSIIMWHGXNDVL

WLQJJDO NDOLPmV\DUDNDW DLU EHUVLK GDQ
WHUGDSDW VX@BWMHPSDW DJDUWDIQEBND VL
\DQJ DLUQ\D PHPEXDQJ VDPSDK

NRWRU GDQ NH®IXRBUHD VXQJDL

ODV\DUDNDW V
6XQJDL %DWDQJKDUVLXQJDI?_ VHULOQ bW—! LtDNDQ
Sumber: Elizabeth T/ \JNHPSDW VDPSDK
Kemdikbudristek (2023) PHPEXDQJ VDPSDDQJ SUUENE L B

NH DUHD SI_QJJ\}'DPSDK RUJDQLN

VXQJDL
Q NDOHQJ NDFD GDQ
SODVWLN
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Solusi Kegiatan

Nomor

Deskripsi ang Mendukun
s JEY R Agenda PBB

Prinsip Kimia Hijau
'L GHSDQ VHNREDIPKSDK NXOLW WHEX
NDOLDQ EDQ\DNSDQ NXOLW MDPX@IIXQDNDQ
SHQMXDO HV WGHIEEXDW EULNHWDKDQ EDNDU
GDQ MDJXQJ VHEDJDL VDODKWDMED UXNDQ
EDNDU 6DPSDHQHUJL DOWHUQDWLI
NXOLW WHEX G@RQIRVLO

MDJXQJ GLWXPSX
Sumber: Elizabeth T/ Q 6R(§‘XVL ODLQQ\D

Kemdikbudristek (2023) GDQ EHOXP PHPEXDW NRPSRV
GLPDQIDDWND
. Qs wHUEXDW GDUL
OLPEDK EDKDQ
RUJDQLN

$PSDV WHEX

$PSDV NXOLW MDJXQJ

Sumber: Elizabeth T/
Kemdikbudristek (2023)

,EX VHULQJ OHQJXPSXONDQ

PHQJXSDV EXDRLPEDK VDPSDKSHUXEDKDQ
EXDKDQ .XOLWNXOLW EXDK EXDHKDQLP
GLEXDQJ EHJLWMNBLOIWMD EDKDQ

6DPSDK GDSXUPHP E X &cdénzim

6DPSDK GDSXU NxOUIWEXREKN EHOXP

=B REE GLPDQIDDWNDQ

Sumber: Elizabeth T/ ol Q . Q 1o Q GD Q J
Kemdikbudristek (2023) VHUDQJJD

3HVHUWD GLGLN GDSDW PHODQMXWNDQ WDEHO WHUVHEX
ODLQQ\D EHUGDVDUNDQ SHQJDPDWDQ PHUHND WHUKDG
\DQJ WLGDN PHQGXNXQJ SULQVLS NLPLD KLMDX ODOX P

7. Ayo Cek Pemahaman
Soal 1:

7LGDN VHPXD UHDNVL NLPLD PHQJKDVLONDQ ]DW ]D!
UHDNVL NLPLD \DQJ WLGDN EHUEDKD\D QDPXQ EXND
NLPLD KLMDX &RQWRK UHDNVL \DQJ OWHDBPD VOKINL Q L
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®

SHQJJXQDDQ VRGD NXH GDODP SURVHV PHPDQJJDQJ
NDUERQ GLRNVLABQJ & KDVLONDQ DNDQ PHPEXDW UR)
HPSXN GDQ HQDN GLVDQWDS

3HUQ\DWDI®BRarLQEODVDQ \DQJ PHQGXNXQJ DGDODK P
GLOHSDVNDQ JDV NDUERQHEDRBYLI®DY &2PDK NDFD QDI
JDV LQL EHUDGD GDODP DGRQDQ URMIX QWXDWHRGWXIN *
PHQJHPEDQJNDQ DGRQDQ URWL VHKLQJJD URWL \DQJ

HPSXN

S5HDNVL NLPLD SHPEDNDUDQ WDN VHPSXUQD PLVDOQ\D
GL XGDUD WHUEXND +DO LQL WLGDN DNDQ PHQFHPDL
PHQJKDVLONDQ JDV NDUERQ PRQRNVLGD &2 \DQJ DPI
KLGXS 5HDNVL LQL PHUXSDNDQ UHDNVL GHQJDQ NRQV

3HUQ\DWD®@h LBIODVDQ \DQJ PHQGXNXQJ DGDODK JD
PRQRNVLGD &2 PHQJLNDW KHPRJORELQ +E GDUDK
NHWLPEDQJ +E GDUDK PHQJILNDP®HRNWRLUHQD2LWX JDV
EHUEDKD\D EDJL PDNKOXN KLGXS

%LRGLHVHO % DGDODK VDODK VDWX XSD\D SHPHULQW
SULQVLS NLPLD KLMDX \DLWX PHQJJXQDNDQ VXPEHU H¢
UDPDK OLQJNXQJDQ

3HUQ\DWDI2@rLQEODVDQ \DQJ PHQGDVDULQ\D DGDODK ¢
PHQJJXQDNDQ FDPSXUDQ EDKDQ QRQIRVLO \DLWX E.
'HQJDQ GHPLNLDQ GDSDW PHQJXUDQJL HPLVL JDV EX
SHPEDNDUDQ

5HDNVL SHPEXVXNDQ VDPSDK GDSXU \DQJ WLGDN GLF
JDV JDV UXPDK NDFD NH XGDUD 3HPEXVXNDQ GDODP
EDQ\DN XGDUD DNDQ PHQJKDVLONDQ JDWHGDERERQ GLR
NDQ SHPEXVXNDQ GDODP NHDGDDQ WHUWXWXS XG
GLKDVLONDQ JDV PHM@IXIDJEBW LQL PHUXSDNDQ JDV UXPL
SHPEXVXNDQ VDPSDK GDSXU PHUXSDNDQ SHQHUDSDQ SU

SHUQ\DWDsBlgh LEXVWUX JDV UXPDK NDFD PHQ\HEDENDQ S
JOREDO \DQJ EHUWHQWDQJDQ GHQJDQ SULQVLS NLPLD

Panduan Guru limu Pengetahuan Alam
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Soal 2:

%YHUGDVDUNDQ DQDOLVLY JUD4N SDGD *DPEDU SUL
KDUXV GLSHQXKL XQWXN PHQFHJDK SHQLQJNDWDQ JDV L
GDUL WDKXQ NH WDKXQ DGDODK SULQVLS QRARUDQBHQFH
KDUXV GLODNXNDQ ROHK NH VHNWRU \DQJD/MGHIWWHKUD S

.HEDNDUDQ JDPEXW VHUWD SHQJJXQDDQ KXWDQ GDQ OI
PHWRGH SHPEDNDUDQ X QapXMin\ HSHUBRXDIQDDQ ODKD(
3HUWDQLDQ PHQJJXQDNDQ SXSXN RUJDQLN \DQJ UD
/LPEDK PHQJRODK OLPEDK RUJDQLN PHBEIMIGL SXS}
PHQJRODK OLPEDK SO BiofualL NSPREWDIX®I) EHWRQ DWDX St
MDODQ

LQGXVWUL PHQSh¥DNDWLANDVL EDWX EDUD VHKLQJJID F
HPLVL JDV UXPDK NDFD

(QHUJL PHQJJXQDNDQ VXPEHU HQHUJL DOWHUQDWL

Soal 3:

3HVHUWD GLGLN GLDUDKNDQ XQWXN PHQJDQDOLVLV LQI
*DPEDU WHQWDQJ SHQHUDSDQ SULQVLS NLPLD KLMEC
GDODP PHQGXNXQJ DJHQGD 3HPEDQJXQDQ %HUNHODQM X
GLGLN GLDMDN XQWXN PHQJHPEDQJNDQ ZDZDVDQ EHUSLNI
\DLWX ELRORJL HNRQRPL GDQ JHRJUD4 BHBRFSUGDQ G L
EHUSLNLU WLQJNDW WLQJJL XQWXN PHQMDZDE SHUWDDQ

+DO KDO \DQJ SDOLQJ EHUNDLWDQ GHQJDQ SULQVLS NLI
PHQMDGL DVDP NDUHQD GDSDW PHQJDQFDP HNRVLVWE
GLVHEDENDQ ROHK SHQFHPDUDQ ODXW PLVDOQ\D KXMEL
EDKDQ EDNDU PLQ\DN EXPL GDUL DUHDQ$SHQJHERIJD
ODLQQ\D DGDODK VDDW DUHD NHUDJDPDQ ODXW KD\DW
DQFDPDQ OLPEDK SODVWLN \DQJ KDQ\XW NH ODXW '
PDQXVLD GL ODXWDQ \DQJ PHODQJJDU KXNXP PLVDO(
XGDQJ DWDX FXPL FXPL PHQJIJXQDNDQ EDKDQ NLPLD

%LOD KDO KDO \DQJ WLGDN VHVXDL GHQJDQ SULQ\
GLELDUNDQ WHUXV WHUMDGL PDND HNRVLVWHP OD X\
SXQDKQ\D NHUDJDPDQ ODXW KD\DWL VHFDUD JOREDC
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$NLEDWQ\D WHUKDGDS SHUHNRQRPLDQ NHOHVWDU
VRVLDO DGDODK SHUWDPD PHQXUXQQ\D SHQGDSDWD
LNXW PHPSHQJDUXKL EHUNXUDQJQ\D SHQGDSDWDQ Q
VHNWRU NHODXWDQ .HGXD PHUXVDN FLWUD ODXW ,Q
GDUL SURPRVL SDULZLVDWD ODXW \DQJ DNDQ PHQXUXQ]
ZLVDWDZDQ +DO LQL DNDQ PHPHQJDUXKL NHKLGXSDQ
VHWHPSDW NDUHQD SHQGXGXN XVLD PXGD DNDQ S|
PHQDPEDK DQJND SHQJDQJJXUDQ GDQ NHMDKDWDQ GL

3HUWDQ\DDQ WHUNDLW VDUDQ GDQ NHJLDWDQ \DQJ G
GLGLN XQWXN PHQMDJD SHOHVWDULDQ HNRVLVWHP S|
SHVHUWD GLGLN GHQJDQ EHEDV EHUSLNLUQNUBI®WLI -
GL DUHD VHNLWDU SHVLVLU SDQWDL PDND PHQFHJDK
PHQDQDP PDQJURYH VDQJDW VHVXDL -LND SHVHUWD

GHNDW GHQJDQ SDQWDL PDND NHJLDWDGL EBINXNRGQSD
EHUVDPD GHQJDQ VHNRODK GDQ PDV\DUDNDW VHNLWTE
WLQJJDO GL DUHD MDXK GDUL SDQWDL PDND HGXNDVL Pl
GLODNXNDQ GHQJDQ FDUD PHPEXDW LQIRJUD4V \DQJ

PHGLD VRVLDO DWDX PHPEXDW NRPXQLWDV *HUDNDQ &
,QGRQHVLD -DZDEDQ ODLQQ\D WHWDS GLWHULPD GDQ
*XUX GDQ SHVHUWD GLGLN PHPEXDW NHVLPSXODQ EHU\
SHOHVWDULDQ OLQJNXQJDQ EHUEDVLV SULQVLS NLPLD

8. Proyek Akhir Bab

3HVHUWD GLGLN GLEDJL PHQMDGL EHE@JIIDETKNBQRABRIND S >
NHORPSRN XQWXN PHPEXDW *HUDNDQ +LMDX EHUGDVDUND
ORGHO SHPEHODMDUDQ \DQJ GL prjedbased eargivg D UDQO DL Q
PHPXDW WDKDSDQ SUR\HN \DLWX

®

OHQJDPDWL SHUPDVDODKDQ NHEHUVLKDQ GL OLQJNX(

DWDX VHNRODK

OHPEXDW SHUWDQ\DDQ NXQFL WHUNDLW SHUPDVDODK

SHUPDVDODKDQ \DQJ GLDPDWL DGDODK WHQWDQJ VDP

GDQ EHOXP GLRODK PDND SHUWDQ\DDQ \DQJ GDSD\
%DJDLPDQD NHVDGDUDQ ZDUJD WHWKNERBQ@GHQW

OLQJIJNXQJDQ™" %DJDLPDQD SHQJHWDKXDQ ZDUJD WH!
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NLPLD KLMDX™" %DJDLPDQD PHQJRGODKDNDRSE K Q DMQ
FDUD \DQJ VHGHUKDQD VHKLQJJD GDSDW GLLNXWL Z]

OHPEXDW GHVDLQ SUR\HN PLVDOQ\D GLPXODL GDUL

D OHPEXDW LQIRJUD4V \DQJ EHULVL HGXNDVL SHQYV
OLQIJNXQJDQ GHQJDQ FDUD PHPLODK GDQ PH
OHQJIJXQJJDK LQIRJUD4V LQL NH DNXQ PHGLD VR
,QVWDJUDP )DFHERRN <RX7XEH DWDX ODLQQ\D
PDV\DUDNDW DWDX SHVHUWD GLGLN PHQFHWDN Vi

E OHPEXDW MDQML EHUWHPX GHQJDQ EHEHUDSD ZI
VRVLDOLVDVLNDQ LQIRJUD4Y WHUNDLW SHOHVWDUL
PHPLODK GDQ PHQJRODK VDPSDK

F OHPEXDW UHQFDQD EHUVDPD ZDUJD WHUNDLW G
DWDX PHQJRODK VDPSDK PHQMDGL SXSXN RUJDQL

G OH O D N&towglen EHUVDPD ZDUJD

H OHQJDMDN PHUHND PHPEXDW *HUDNDQ +LMDX X
DNWLYLWDV PHOHVWDULNDQ OLQJNXQJDQ VHUWD

OHPEXDW MDGZDO NHJLDWDQ SUR\HN VHVXDL GHQJD
OHPRQLWRU NHPDMXDQ SUR\HN

OHQLODL SUR\HN

OHQJHYDOXDVL SHQJDODPDQ SHVHUWD GLGLN VHWHO

SBHVHUWD GLGLN GDSDW PHPLOLK WR'S L NDWWDLDIQE® UEHNGTCR WH
EHUEDVLY SULQVLS NLPLD KLMDX %HULNXW FRMPBWRK /.
OHPEXDW *HUDNDQ +LMDX

Lembar Kerja Peserta Didik (LKPD)

Judul Kegiatan:. OHPEXDW *HUDNDQ +LMDX

Model pembelajaran:
Project-Based Learning 3M%/ GLODNXNDQ EHUNHORPSRN

Tujuan:
B3HVHUWD GLGLN GDSDW PHQFLSWDNDQ NHJLDWDQ \DQJ F
EHUEDVLY SDGD SULQVL SgidenRhdmisgry MD X DWD X
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Tahapan Aktivitas Proyek:

Aktivitas1: OHQHQWXNDQ SHUWDQ\DDQ GDVDU

%HUVDPD NHORPSRN NDOLDQ FHUPDWL NHLO
ELVD GL UXPDK VHNRODK DWDX ODLQQ\D
'LVNXVLNDQ EHUVDPD NHORPSRN GDQ JXU
EHEHUDSD SHUWDQ\DDQ NXQFL WHUNDLWRQ
UDVD LQJLQ WDKX NDOLDQ WHUKDGDS OLQJ

7XOLVODK SHUWDQ\DDQ NXQFL \DQJ NDOLD
Aktivitas 22 OHPEXDW GHVDLQ SUR\HN

BUR\HN \DQJ NDOLDQ UDQFDQJ WHUNDLW

GDDQ OLC

NDOLDQ
)O KDO DS
NXQJDQ V
Q EXDW S

DNWLYL!

PDV\DUDNDW VHNLWDU DQWDUD O DWLON RGHIPQ GRIWK V@IPNS D K

GL UXPDK PDVLQJ PDVLQJ 6DPSDK RUJDQLN
NRPSRV DWDX SXSXN RUJDQLN FDLU 32& V
GLRODK PE@QMMERGLHILDWDQ ODLQ PLVDOQ\D P
VD\XUDQ GL SHNDUDQJDQ UXPDK \DQJ JHUVDQ
VHVXDL GHQJDQ NHDGDDQ OLQJNXQJDQ \DQ
&LSWDNDQ QDPD SUR\HN \DQJ DNDQ NDOLDQ
+LMDX 6ULNDQGL +LMDX -DZDUD +LMDX D
%HUVDPD NHORPSRN NDOLDQ EXDWODK GHVD
PDV\DUDNDW VHNLWDU PDX PHQMDJD OLQJ
%HULNXW DGDODK FRQWRK GHVDLQ SUR\HN \

I e T

6LVZD 6RVLDOLVDVL OHPEXDW LQIRJUD
\DQJ EHULVL SHQWLQJQ\D P
OLQJINXQJDQ GDQ FRQWRK §
GDQ PHQJRODK VDPSDK

6LVZD 6RVLDOLVDVL OHQJXQJJDK LQIRJ

VRVLDO NDOLDQ DJDU PXGD
PDV\DUDNDW DWDX GLFHWD
VHOHEDUDQ

GLRODK
HGDQJND
HQDQDP W
J &LSWDN
J NDOLDQ
ODNXNDQ
VDX +LMD.
LQ SUR\HN
NXQJDQ E
DQJ ELVD

4V OHELK G
HOHVWDUL
DUD PHPLC

UD4V NH DI
K GLDNVHYV
N EHUXSD

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)

®



6LVZD GDRQHUNHQDODQ OHPEXDW MDQML XQW
PDV\DUDNDW SHUZDNLODQ GDUL PDV\DUD
DMDNODK PHUHND PHPEXDW,
+LMDX %XDWODK NHVHSDNIL
SHUWHPXDQ UXWLQ XQWXN
NHIJLDWDQ \DQJ VXGDK EHU

6LVZD GD®NVL Q\DWD OHODNVDQDNDQ NHJLD
PDV\DUDNDW PDV\DUDNDW

6LVZD
ODSRUDQPHPEXDW FDWDWDQ KDULDQ
VXGDK GLODNXNDQ EHVHUW

NHJLDWDQ

6LVZD SUHVHQWDVL OHQJRPXQLNDVLND
VXGDK GLEXDW XQWXN PHQ

WDQJJDSDQ GDUL WHPDQ G

6LVZD GDRHIHNVL
PDV\DUDNDW

OHODNXNDQ UHS5HNVL W
\DQJ VXGDK GLODNXNDQ %
EHULVL SHUWDQ\DDQ \DQJ O
ROHK PDV\DUDNDW WHUKDG
\DQJ VXGDK GLODNXNDQ

&RQWRK
$SD \DQJ %DSDN ,EX UDVI
PHQJLNXWL NHIJLDWDQ *HU
0DQIDDW DSD VDMD \DQJ
UDVDNDQ VHWHODK PHOD
NHIJLDWDQ *HUDNDQ +LMD
$SDNDK %DSDN ,EX DNDQ
PHODQMXWNDQ NHJLDWDQ
LQL" $SD DODVDQQ\D"

N EHUWI
NDW NHP
*HUDND (
WDQ MD
PHQJHYD
/DODQ

WDQ EHU

OHQ\LDSNDQRPD NHJLDWDQ EHUODQUJVXQJ

DSD VDI
D IRWR I

D ODSRU
5DSDW
DQ IXUX

{UKDGDS
DWODK ¢
NDQ GLWV
DS NHJLC

NDQ VHC
DNDQ +L
4DSDN ,E
VDQDND
WHUXV

*HUDND (
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Aktivitas3:  OHQ\XVXQ MDGZDO SUR\HN

%HUVDPD JXUX NDOLDQ EHUGLVNXVLODK XQW|XN PHQ\X)\
THQWXNDQ OHELK GDKXOX EHUDSD ODPD SUR\HN EHUODQJV:
MDGZDO SUR\HN

C— T —
Aktivitas Mlnggu ke- Minggu ke-...

GVW

Aktivitas 4: OHODNVDQDNDQ SUR\HN VHVXDL GHVDLQ GDQ I
\DQJ VXGDK GLEXDW

9. Pengayaan

%HEHUDSD LQGXVWUL EHNHUMD VDPD XQWXN PHPDQIDDW
KHPDW GDQ EHUVLK VHKLQJJD WLGDN D PHGEGR®PDWL PHQJ
OLQJNXQJDQ B6HEXDK NHEXQ WRPDW GL ,QJJULV EHUDGD
SDEULN SHQJKDVLO JDV DPRMWULDPRQLD LQL PHQJIKE
OLPEDK SDQDV GDQ NDUERQ/IGRRINK IS®mMD&2\DQJ GLKDVLO
GLJXQDNDQ XQWXN E PHQJKDQJDWNDQ UXPDK NDFD VHKLQ
OHELK SDQMDQJ WDQSD GLSHQUJDUXGE& L FPPIXYILPD WINDMXX @ BWK K
NHEXWXKDQ F IRWRVLQWHVLV WDQDPDQ WRRDWX GRODL WL
DVSHN HNRQRPLYV DGDODK GDSDW PHQJKHPDW G HQHUJ
UXPDK NDFD GL VDPSLQJ H LPSRU EHUNXUDQJD®UHQD NH
QHJHUL VXGDK WHUSHQXKL 5DVD WRPDW I\D@DGLWRQVXP
HQDN NDUHQD ZDNWX \DQJ SHQGHN D QMMXD SB @D @BQ R Q L
DGDODK SHQHUDSDQ SULQVLS J NLPLD KLMDXQDLWX PH

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



JOREDO PHQJJXQDNDQ HQHUJL L GDUL OLPEDK SDEUL
M QLODL SRWHQVL HNRQRPL

K. ejéj }é

5H5HNVL DGDODK EDJLDQ GDUL SURVHVY SHPEHODMDUD
UH5HNVL WHUKDGDS SURVHV SHPEHODMDUDQ \DQJ VXGD
DNKLU EDE LQL GLVDMLNDQ DNWLYLWDV $\R 5H5HDN@L WHW

DNWLYLWDV UH5HNVL VHWHODK PHODNVDQDNDQXYJURVHV S
SHPEHODMDUDQ DWDX EHEHUDSD WXMXDQ SHPEHODMDUDC

5H5HNVL EHUWXMXDQ XQWXN PHQHPXNDQ KDO KO DWWQJ P
SURVHV SHPEHODMDUDQ VHKLQJJD GDSDW GL DHUMOLQLDSD G

PHPEDQWX JXUX PHQHPXNDQ KDO KDO SRVLWLI \DQJ
GDODP SURVHV SHPEHODMDUDQ VHODQMXWQ\D DWDX EDKI
PHQJHYDOXDVL NHPDMXDQ EHODMDU SHVHUWD IBN\GHW &R
LOQWHUQHW SHVHUWD GLGLN WL &miphBri¢ P LDQ N IP OPBGIRS D
PDND VXPEHU EHODMDU \DQJ PHPHUOXNDQ DNVHV LQWHUQH
VXPEHU EDFDDQ \DQJ VXGDK GLVLDSNDQ JXUX DWW GLGIXWYS
\DQslowleammer ODPEDW PHPDKDPL PDWHUL PDND JVXD&DSDW
SURVHV EHODMDU XQWXN PHQMDZDE NHEXW X KIHQ B HDAD MD U

L. Sumber Belajar Utama

*XUX GDSDW PHQJJXQDNDQ EHEHUDSD VXPEHU EHODMDU E
ODLQ

&KDQJ 5D\PRQ &imia Dasar Konsep-konsep Inti, Jilid 1, Edisi Ketiga
-DNDUWD (UODQJJD

.RW] -et&al Chemistry and Chemical Reactivity 11" Editon % RVWRQ
&HQJIDJH

OFOXUU\ - ( DQG 5REHUWh&nisyyp 5™ Editon 1HZ -HUVH\
BHDUVRQ (GXFDWLRQ ,QWHUQDWLRQDO

6LOEHUEHUJ 0D \CWemistry The Molecular Nature of Matter and
Change, 39Editon %RVWRQ OF*UDZ +LOO

7UR 1LY DO G Rhemistry: Structure and Properties, 2 " Editon 86

3HDUVRQ
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6HODLQ LWX GDSDW SXOD PHQJJXQDNB-QXXPRHUGENMNQOMBU EH
ROHK JXUX DWDX SRUWDO 5XPDK %HODMDU \DQJ GLVLDSNDQC

6XPEHU EHODMDU PDWHUL NLPLD KLM[F———=="="3LJXQDNDQ
EXNX NDU\D 0DQDKD @reén Chemistry and

the Ten Commandments of Sustainability, 2 " Edition.
&ROXPELD &KHP&KDU 5HVHD U FkookQ F
WHUVHGLD SDGD WDXWDQ GL VDPSL(Q

6XPEHU EHODMDU XWDPD GDSDW EHUYDULDVTL SL

KWWSV EXNX NH

GHQJDQ NHEXWXKDQ SHPEHODMDUDQ GL VDWXDQ S
PDVLQJ PDVLQJ

Tr
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A. Pendahuluan

.HDQHNDUDJDPDQ PDNKOXN KLGXS LQWHUDNVL GDQ SHU
WRSLN NHHQDP \DQJ GLSHODMDUL ROHK SHVRSMND LUGLN 1
PHQJJDPEDUNDQ EDKZD PDNKOXN KL G X$DGD Rs XFH@DEKMDQH N
LQWHUDNVL GDQ PHPLOLNL PDQIDDW GDODP NHEHMODQJV X
EHUNDLWDQ GHQJDQ %DE \DLWX SHQJXNXUDQ NHWLND SH
EHEHUDSD DODW GDODP PHODNXNDQ REVHUYDVL %DE LQL M
(QHUJL 7THUEDUXNDQ NHWLND PHPEDKDV SHUDQDQ PDQXVL
OLQJNXQJDQ SHUXEDKDQ LQWHUDNVL \DQJ PXQFXO DNLEDW
GDQ WHQWXQ\D SHPDQIDDWDQ EHEHUDSD PDNKOXN KLGXS
DOWHUQDWLI VHUWD %DE 3HUXEDKDQ ,NOLP

— ORQHUD
GLNHORPSRNNDQ [ R
.ODVL4NDV PHOMDGL Funai
Makhluk Hidup 9
- 30DQWDH
|
LN $QLPDOLD

GDSDW GLODN
PXGDK GLSHODMDUL GHQJDQ FDUD

MLND GLEXDW 1HWUDO
$SQWLELRVLV
LQWHUDNVLQ\D
EHULQWHUDNVL WHUGLU 6LPELRVLYV
MAKHLUK M ‘
HIDUP S RPSHWLVL

GL ,QGRQHVLD GreDpJL NHUHGDVL
GDODP WLJD,ZLOD\DK

EHUYDULDVL )DXQD $VLDWLV

GLVHEXW
)DXQD 3HUDOLKDQ

GLEDJL PHQMDGL )DXQD $XVWUDOLV

Keanekaragaman 2EDW REDWDQ
REVEL]
6DQGDQJ
EHUPDQIDDW XQWXN Pangan

QD" 3DSDQ

GLOHVWDULNDRQ._F
ELRWHNQRORJL GHQJDQ
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6 XEEDE SDGD WRSLN LQL GLVXVXQ EHUMHQMDQJ EH
SUDV\DUDWQ\D 6HEDJDL FRQWRK SHVHUWD GLGIOXMKDUXYV
KLGXS EHUDQHND UDJDP \DQJ WHQWXQ\D EDQ\DN ®BEPLOLN
WHUOHELK GDKXOX VHEHOXP PHPSHODMDUL KLWBXSHQJIJHO

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXVY GLNXDVDLPR®BHKGHWBWIW L
EDE LQL DGDODK FLUL FLUL PDNKOXN KLGXS &BDQQWDIINDW I
VHEHOXPQ\D WHODK GLSHODMDUL SDGD )D®UMN G LONDIDHRUN.D KL
VHEHOXP SHVHUWD GLGLN PHPSHODMDUL LPDDAQHUG D\SHDOND G
GLIXQDNDQ ROHK JXUX WHUNDLW SHQJXDWDQ LQL DGDOL
MDZDE DWDX GLVNXVL WHUNDLW PDWHUL SWI\D\Y UFCHAD DENHXO [
NDQ VWUDWHIL GHQJDQ SHPEHULDQ NXLV \DQJ GLDNKLUL

*XUX GDSDW PHODNXNDQ VWUDWHJL ODLQQ\D XQWXN PHC
DZDO SHVHUWD GLGLN

C. Penyajian Materi Esensial

$GDSXQ NRQVHS SHQWLQJ DWDX NRQVHS NXQFL \ID@QL] KDU>
DGDODK VHEDJDL EHULNXW

.HDQHNDUDJDP KD\DWL WLQJNDW JHQ DGDODK NHDQH!
SDGD VDWX VSHVLHV

.HDQHNDUDJDPDQ KD\DWL WLQJNDW MHQLV VSHVLHV DGDC
\DQJ WHUMDGL DQWDUVSHVLHV

.HDQHNDUDJDPDQ KD\DWL WLQJNDW HNRVLVWHP DGDO
WHUMDGL DQWDUHNRVLVWHP

,QGRQHVLD PHPLOLNL NHDQHNDUDJDPDQ KD\DWL \DQJ
PDXSXQ IDXQDQ\D .HDQHNDUDJDPDQ KD\DWL ,QGRQHVL
ZLOD\DK \DLWX ZLOD\DK DXVWUDOLY ZLOD\DKL®QJ 5R
GHQJDQ \DQJ DGD GL $XVWUDOLD ZLOD\DK DVLDWLV
IDXQDQ\D PLULS GHQJDQ \DQJ DGD GL $VLD GDQ ZLOD\
\DQJ 5RUD GDQ IDXQDQ\D EHUEHGD GDUL ZLOD\DK DXVW
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.ODVL4NDVL PDNKOXN KLGXS GLODNXNDQ GHQJDQ PHO
SHUEHGDDQ FLUL FLUL PDNKOXN KLGXS XQWXNHPHPSHUP:
ODMDULQ\D 6LVWHP NODVL4NDVL LQL DNDQ WHUXV EHL
SHQHPXDQ LQIRUPDVL EDUX

%DNWHUL PHPLOLNL FLUL NKDV \DQ I iGRUWRNDHULRRM NND Q
%DNWHUL PHPLOLNL SHUDQDQ SRVLWLI SDGD ELGDQJ EL
QHJDWLI VHEDJDL SHQ\HEDE SHQ\DNLW

-DPXU PHPLOLNL FLUL NKDV PHPLOLNL VIVG RRWXWP MOLEWK E
VSRUD -DPXU PHPLOLNL SHUDQDQ SRVLWLI GL ELRWHNQROF
QHJDWLI VHEDJDL SHQ\HEDE SHQ\DNLW

(NRVLVWHP WHUEHQWXN NDUHQD DGDQ\D LQWHUDNVL DC
.RPSRQHQ ELRWLN DGDODK NRPSRQHQ HNRVLVWHP EHU
VHGDQJNDQ NRPSRQHQ DELRWLN DG D ODHONRRS RDQMIQOKNR
KLGXS

OHQXUXQ DWDX PHQJKLODQJQ\D VDWX NRPSRQHQ HNRVLVWH
NHVHLPEDQJDQ HNRVLVWHP

%LRWHNQRORJL GDSDW GLJXQDNDQ XQWXN PHOHVWDULND
VHSHUWL NORQLQJ NXOWXU MDULQJDQ DWDX LQVHPLQD

*XUX GDSDW PHPLOLK GDQ PHQJHPDV PDWHUL GUVHVXDLNLE
UDJDPDQ KD\DWL FRQWRK FRQWRK WLQJNDWDQ NHDQHNI
HNRVLVWHP \DQJ DGD GL OLQJNXQJDQ VHNLWDU

3HQGDODPDQ PDWHUL WHUNDLW PDWHUL SDGD WRSL
PHQJIXQDNDQ UHIHUHQVL VHSHUWL EXNX %LRORJIJXXONDUDQJ
1LHO $ GDQ 5HHFH Bid@H NDUWD (UODQJJD

D. Apersepsi

3DGD EDE LQL DGD EHEHUDSD VWUDWHJL \DQJ GDSDW GLC
PHODNXNDQ DSHUVHSVL %HULNXW DGDODK EHBHBDMWSD FRQ
GLODNXNDQ ROHK JXUX

*XUX PHQJDMDN SHVHUWD GLGLN PHQFHW EDW LNHPXEDD @ D C
PHPEDFD DSHUVHSVL 'L DNKLU NHJLDWDQ JXUX GDSDW

Panduan Guru limu Pengetahuan Alam
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SHVHUWD GLGLN $SD \DQJ DNDQ WHUMDGL MLND VHP X
MHQLV"

*XUX PHPLQWD GXD RUDQJ SHVHUW DHGIDGL N HK@WX NN R B XL
PHPLQWD SHVHUWD GLGLN ODLQQ\D XQWXN PHQJREVHU
GXD RUDQJ SHVHUWD GLGLN GL GHSDQ GDQ PHRQ\DPSDL
'L DNKLU NHJLDWDQ JXUX GDSDW PHQDQ\DNDQ $SD \L
RUDQJ LQL DWDX VHPXD RUDQJ GL NHODV LQL VHUDJDP

*XUX PHQJDMDN SHVHUWD GLGLN PHQJREVHUYDD/QQ@DQJIN X
NHEXQ \DQJ DGD GL VHNRODK OHQJDMDN SHVHUWD GLC
KLGXS \DQJ GLWHPXNDQ NHPXGLDQ GLEHUL SHUWDQ\EL
MLND VHOXUXK PDNKOXN KLGXS VHUDJDP"

3HQMHODVDQ LQL PHUXSDNDQ FR QVDRK PIHSHB\PHEB\DLI NMXQ X
DSHUVHSVL ODLQQ\D

E. Penilaian Sebelum Pembelajaran

$VHVPHQ DZDO VDQJDW SHQWLQJ GLODNXNDQ RIOHKD DX U X X
EHODMDU SHVHUWD GLGLN WHUNDLW PDWHULL®DGDXED E DSD W
GLIJXQDNDQ VHEDJDL SHUWLPEDQJDQ GDODP PHQHQWXNDC
*XUX GDSDW PHODNXNDQ DVHVPHQ DZDO GHQJDQ EHUE
WXOLV EHUXSD NXLV DWDX WDQ\D MDZDE $VHVPHQ DzZDO
PHQJHWDKXL SHPDKDPDQ SHVHUWD G\®LUND W HAIND N\W PECCPVS B D
DZDO SHVHUWD GLGLN WHUNDLW GHQJDQ WRSLN SDGD EDE
EDE LQL EHUXSD WHV LVLDQ VHEDJDL EHULNXW

Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW

6HEXWNDQ PLQLPDO HPSDW FLUL PDNKOXN KLGXS

$SD VDMD FRQWRK WLQJNDWDQ NHDQHNDUDJDPDQ KL
$SD VDMD PDQIDDW GDQ FDUD SHOHVWDULDQ NHDQH!I
$SD \DQJ NDOLDQ NHWDKXL WHQWDQJ MDPXU|GDQ ED
$SD VDMD NRPSRQHQ HNRVLVWHP GDQ LQWHUBNVL \DQ

Panduan Khusus Bab VIKeanekaragaman Makhluk Hidup,
Interaksi dan Peranannya di Alam



*XUX GDSDW PHQJJXQDNDQ WHNQLN ODLQQ\D GDODP PHODN
PLVDOQ\D GHQJDQ EDQWXDQ DSOLNDVL .DKRRW DWDX 4XL]

'DWD DVHVPHQ DZDO WHUVHEXW GDSDW GLJXQDNDQ VH
PHOQ\XVXQ SHUHQFDQDDQ SHPEHODMDUDQ *XUX GDSDW PHOL
PHPEHULNDQ SHUKDWLDQ NKXVXV SDGD SHVHUWOL GLGLN \
Ssubvi\bubw DWDX PHPEHULNDQ /.3'\DQJ EHUEHGDXDJL SHVH
PHQJXDVDL PDWHUL SUDV\DUDW *XUX MXJD SDSDADWHPEDJ
KHWHURJHQ EHUGDVDUNDQ SHQJHWDKXDQ DZDO WDWNLCPHUHNLE
GLGLN \DQJ PHPLOLNL SHQJHWDKXDQ DZDO OHEL&DEDODP G
PHPEDQWX UHNDQ VHNHORPSRNQ\D \DQJ NXUDQJ PHPDKDPL

F. Panduan Pembelajaran

‘:DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUDQX®L EDE LQ
GHPLNLDQ JXUX GDSDW PHQ\HVXDLNDQ ZWINW RWXDJEG DV
SHQGLGLNDQ PDVLQJ PDVLQJ WHWDSLDKD DN UWRHMWDHSUPR H
SHQWLQJ GLNXDVDL ROHK SHVHUWD GLGLN

%HEHUDSD DNWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDQND
PHODNXNDQ SHQJDPDWDQ VD\XUDQ GDQ EXDK GL SBHOWDU $NW|
ELRWHNQRORJL \DQJ EHUSHUDQ GDODP SHOHVWDUYLW@WHDQH!

SHQIJHORPSRNDQ EXPEX GDSXU $NWLYLWDNVWHULRMQARE'
FRQWRK PDVLQJ PDVLQJ NLQJGRP $NWLYLWDVLYLWBNQJDP

PHQJDPDWL MDPXU $NWLYLWDYV PHOBKMRIDODXMKMIRU IDN
SHUWXPEXKDQ MDPXU $NWLYLWDV PH@IDWDWL GINRV LV
SUR\HN WHUNDLW VROXVL GDODP PHQJDWDVLLFHVQWHXQYHQ\ERS
GL OLQJIJNXQJDQ VHNLWDU

3DGD $NWLYLWDYV JXUX GDSDW PHQJJXQDNDQ DOWHUQ
VHVXDL GHQJDQ WRSLN DWDX PHPEDQWX SHVHUWD GLGLN
7UDQVODWH XQWXN PHQHUMHPDKNDQ N RaptishH Q\DLGHR VHV X

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)




3DGD DNKLU VHWLDS DNWLYLWDV SDGD EDE LQL JXUX GD
XQWXN PHODWLK NHWHUDPSLODQ EHUNRP X QLN DWLS RWHDSH U \
GDQ PHPSUHVHQWDVLNDQ KDVLO WHODDK \DQJ GLODNXND

3UR\HN SDGD EXNX VLVZD DGDODK SUR\HN \DQJ EHUNHVLC
PHQMDGL EHEHUDSD WDKDS 3DGD SUR\HN WDKDOWDHUDN
XQWXN PHQJRPXQLNDVLNDQ KDVLO SUR\HN VHFDUVDXPHE\HO
PDXSXQ OLVDQ *XUX MXJD GDSDW PHQJJXQDNDQ VWUDWHJI
\DQJ DGD GLVHVXDLNDQ GHQJDQ NHEXWXKDQ GDQRIRQGLVL
PHODNVDQDNDQ 3UR\HN 7DKDS SHVHUWD GLGLN GDSDW
NHVHKDWDQ GDQ NHVHODPDWDQ GHQJDQ PHQJJXQDNDQ C
DWDX JXUX GDSDW EHNHUMD VDPD GHQJDQ RUDQJ WXD XC
GLGLN DJDU PHQJJXQDNDQ $3' 6HODLQ LWX JXUX MXJD G|
VHEDJDL SDQGXDQ VLVZD GDODP PHODNVDQDNDQ SUR\HN
/.3' SDGD SUR\HN

Lembar Kerja Peserta Didik (LKPD)

Tujuan:
3HVHUWD GLGLN GDSDW PHQJDPSDQ\HNDQ VROXVL NHODQ

Langkah Proyek Tahap 1

6HFDUD EHUNHORPSRN SLOLKODK VDODIKDWDWX ZLO
\DQJ DNDQ NDOLDQ REVHUYDVL

+DVLO GLVNXVL
/RNDVL WHPSDW \DQJ GLSOLK

6XVXQODK SHUWDQ\DDQ SHUWDQ\DDQ \DQJ|DNDQ ND
PHODNXNDQ ZDZDQFDUD WHUNDLW VSHVLHWWXPEXKDQ
GLWHPXNDQ GL ZLOD\DK WHUVHEXW

+DVLO GLVNXVL
3HUWDQ\DDQ \DQJ DNDQ GLDMXNDQ GDODP ZDZDQFD!I

GDQ VHWHUXVQ\D
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IDNXNDQODK REVHUYDVL GDQ ZDZDQFDUD NH WHPSDW \
SLOLK GDQ FDWDWODK KDVLO ZDZDQFDUD NDOLDQ

+DVLO ZDZDQFDUD

1DPD QDUDVXPEHU

Langkah Proyek Tahap 2

%HUGDVDUNDQ KDVLO 3UR\HN 7DKDS SLOLKODK V!
WDQDPDQ \DQJ PHQDULN XQWXN NDOLDQ WHODDK

+DVLO GLVNXVL
3LOLKDQ VSHVLHV WXPEXKDQ

/IDNXNDQ NDMLDQ OLWHUDWXU XQWXN PHQULGHQWL4N
FLUL FLUL VSHVLHV WXPEXKDQ WHUVHESWNVHUWD SH(
PHQXUXQQ\D SRSXODVL VSHVLHV WXPEXKDQ WHUVHE X\

Nama spesies tumbuhan:
.ODVLANDVL

&LUL FLULQ\D

3HQ\HEDE PHQXUXQQ\D
SRSXODVL VSHVLHV WXPEXKDQ
\DQJ GLSLOLK

'DPSDN PHQXUXQQ\D SRSXODVL
VSHVLHVY WXPEXKDQ \DQJ GLSLOLK
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Langkah Proyek Tahap 3

%HUGDVDUNDQ KDVLO 3UR\HN 7DKDS GLVINXVLNDQ
FDUD FDUD DSD \DQJ GDSDW NDOLDQ ODNXNDQ XQWXN
VSHVLHY WXPEXKDQ \DQJ NDOLDQ SLOLK WHUVHEXW

+DVLO GLVNXVL

6ROXVL

6XVXQODK ODSRUDQ KDVLO SUR\HN NDOLDQ GDODP
NDOLDQ VXNDL VHSHUWL YLGHRe LSQJURYHBDQAWD \IID P E |
GDQ SRVWHU

IDSRUDQ GDODP EHQWXN
+DVLO ODSRUDQ ELVD GLLVL GHQJDQ WDXWDQ

.DPSDQ\HNDQ KDVLO SUR\HN NDOLDQ GL PHGLD VRVLDO

$NWLYLWDV DNWLYLWDV WHUVHEXW VHD®IIQOBBODYV
EHUSLNLU SHVHUWD GLGLN MXJD PHODWILKEBE@YNMD@D G
NHWHUDPSLODQ SURVHV WHUXWDPD GDODP PHODNXNDGC
GDWD GDQ LQIRUPDVL VHUWD PHQJRPXQLNDVLNDQ KDVLC
LQL DGD \DQJ PHQJJXQDNDQ SHUDODWDQ GL ODERUDWRU
WLGDN PHPLOLNL SHUOHQJNDSDQ \DQJ PHPDGDL GDSDW P|
GHQJDQ PHQJDPDWL JDPEDU DWDX YLGHR KDVLO REVHUYD

'‘DODP SURVHVY SHPEHODMDUDQ DGD EHEHUDSD PRGHO
\ D L dis€overy learning, L Q N XL U projecBb@sed learning Discovery learning
dan LQNXLUL GDSDW GLODNXNDQ NHWLND PHODNXNDQ DN
PHQJDPDWL IDNWRU IDNWRU \DQJ PHPHQJDUXKL BWHIWWXPE
MDPXU GDQ EDNWHUL VHUWD FRQWR Kr@ectbBsed le@di®R P VHGD
GLODNXNDQ SDGD DNWLYLWDV SUR\HN *XUX MXJD GBISDW PH
DWDX PRGHO SHPEHODMDUDQ VHVXDL GHQJDQ NR®GLVL V
DVHVPHQ DZDO &RQWRKQ\Djiga Q GIXQDNIPHPSHODMDUL (
NLQJGRP
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OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDE LQL |
NHDQHNDUDJDPDQ WLQJNDW VSHVLHV WHUMDGL KIDQ\D GDO
VDPD GHQJDQ YLUXV MDPXU VHODOX EHUXNXUR@IE\HVDU
dan DELRWLN WLGDN VDOLQJ EHULQWHUDNVL 8QWRISIPMQJIDWI
PHODNXNDQ GLVNXVL OHELK PHQGDODP WHUNDWIDXPLVNR:
PHQJDMDN SHVHUWD GLGLN EHUGLVNXVL LQGIHPEM MHWORP SR N
SHUWDQ\DDQ WHUNDLW PLVNRQVHSVL 'HQJDQ PHENNXNDQ N
GLEHULNDQ UXDQJ XQWXN PHQJXQJNDSNDQ SHPDKDPDQQ
PHQJXDWNDQ NRQVHS DWDX PHPSHUEDLNL PLVNRQVHSVL

G. Pengayaan dan Remedial

3HVHUWD GLGLN \DQJ WHODK PHQFDSDL NULW®8DMD MW@/ HUF
..73 GDSDW GLEHULNDQ SHQJD\DDQ ODWHUL SHQJD\DDQ \DQ
LQL DGDODK WHUNDLW GDXU ELRJHRNLPLD BHIOWDLLNDOWX J}
PDWHUL SHQJD\DDQ VHSHUWL NODVL4NDVL GH GIDRGKINVMHP G X
EDNWHUL GDQ MDPXU %DJL SHVHUWD GLGLN \DQIEHONDPHQFL
SURJUDP UHPHGLDO 3URJUDP UHPHGLDO GDSDWJOBWGRDNXNDQ
VHSHUWL PHODNXNDQ GLVNXVL SH®XQDVQ QGLNQX\GLDINW L
SHPEHODMDUDQ XODQJ 3HUOX GLFHUPDWL EDREKDINSURJIUDP
XQWXN PHQFDSDL ..73 \DQJ GLNHPEDQJNDQ

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RWRDIOQN WXD WF
\DQJ GLEHULNDQ NHSDGD DQDNQ\D .HWLND SHVHUWD PHO
OLQIJNXQJDQ VHNLWDU DJDU GLEHUL SHPDQWDXDQ XQWXN \
NHVHKDWDQ .KXVXV WXJDV PHQFDUL LQIRUPDVQJIGAXIDQWH U C
MXJD LNXW PHQJDZDVL 6HODLQ LWX JXUX GDSBWVRHQJLQI
GDQ SHQFDSDLDQ SHVHUWD GLGLN SDGD PDWHXYXRSIDXQ VHEDJI
EDOLN GL DNKLU EDE
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. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLDQ WXMXDQ SHREZBODMD!
SDGD EDE LQL DGDODK VHEDJDL EHULNXW

3HVHUWD GLGLN GDSDW PHPEHGDNDQ NHDQHNDUDJDP
MHQLY GDQ HNRVLVWHP

SHVHUWD GLGLN GDSDW PHQJLGHQWLA4ANDVL NHDQHNDL
DVLDWLYVY SHUDOLKDQ GDQ DXVWUDOLYV

3HVHUWD GLGLN GDSDW PHQJNODVLANDVLNDQ PDNKOXN
SHQJHORPSRNDQ WHUWHQWX

SHVHUWD GLGLN GDSDW PHQJLGHQWL4NDVL FLRIPNKDV G
3HVHUWD GLGLN GDSDW PHQGHVNULSVLNDQDFLUL FLUL
3HVHUWD GLGLN GDSDW PHQGHVNULSVLNDQ FLUL FLUL
3HVHUWD GLGLN GDSDW PHQJLGHQWL4NDVL NRPSRQHQ
3HVHUWD GLGLN GDSDW PHQJLGHQWL4ANDVL LOOWHUDNVL
HNRVLVWHP

8QWXN PHQIJHWDKXL NHWHUFDSDLDQ SHVHUWW GGG DN KVH
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX

Tabel6.1 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLTHV $\R HUODWLK SDGD VHWLDS VXEEDE
1RQ 7HV $NWLYLWDV GDQ
8QMXN NHUMD $NWLYLWDYV GDQ
6XPDWLI7HV $\R &HN 3HPDKDPDQ
BUR\HN BUR\HN

*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQ
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLN
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ
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%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRJLDDIUED SDW
GDODP PHODNXNDQ SHQLODLDQ

Tabel6.2 &RQWRK 5XEULN 3HQLODLDQ SDGD $NWLYLWEL

Skor

con | ose

-DZDEDQ /HELK GDUL$GD MDZDEBPXD 6HP XD
SHUWDQ\DDRQDZDEDQ \DRQJ VDODKUDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWILBQ OHQJNDS

WLGDN OHQUWWISODK GLWXOLV
LVWLODK GGWRODY WHSDW
GHQJDQ WHSDW

‘DNW X /HZDW OHELKZDW KDUL /JHZDW KDUL 7HSDW ZDU
SHQJXPSXOBQUL KDUL

WXJDV

ERERW

Nilai total sk or bobot 100

20

Tabel6.3 &RQWRK 5XEULN 8QMXN .HUMD

I ™ S I T [

Prosedur kerja SRLQ WHUSHQXKL
OHODNVDQDNDQ VHPXD SUR\HG XU
BUXWDQ SURVHGXU EHQDU
0OHQJJXQDNDQ DODW GDQ EDKDRWLNYBIT QXKL

WHUSHQXKL

SURVHGXU SRLQ WHUSHQXKL
OHODNVDQDNDQ SULQVLS NHVHODPDWDQ
NHUMD

Tampilan data hasil observasi SRLQ WHUSHQXKL

OHQJIIDPEDU VHVXDL GHQIDQpR| o wHUSHOXKL
SHQJDPDWDOQ

2EMHN \DQJ GLDPDWL EHQD PRLQ WHUSHQXKL
"HWHUDQJDQ SDGD JDPEDU BIRQDUNHUSHQXKL
3HUEDQGLQJDQ XNXUDQ VWUXNWXU SDGD
JDPEDU VHVXDL
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Kebersihan SRLQ WHUSHQXKL

OHPEHUVLKNDQ DODW \DQJ WHOBKyiysHOoxKL
GLIJXQDNDQ

OHQJHPEDOLNDQ DODW GDQ EbHd ¥ BHEHR XKL
WHPSDWQ\D SRLQ WHUSHQXKL
7LGDN PHUXVDNNDQ DODW GDQ EDKDQ

5DSL VHODPD PHODNVDQDNDQ SUDNWLNXP

Nilai total sk or bobot 100
40

Tabel6.4 &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

Perencanaan SRLQ WHUSHQXKL
BHPLOLKDQ ORNDVL REVHUY§)|§‘(II__Q WHUSHQXKL
BHPLOLKDQ SHUOHQJNDSDQ GDQ FDUD

PHPSHUROHK GDWD SRLE AL SO
5DQFDQJDQ MDGZDO SURVH\5R®H® MWNMPSHIDXXK L
SUR\HN

BHPLOLKDQ PHGLD NDPSDQ\H

Proses pelaksanaan proyek SRLQ WHUSHQXKL
3HUVLDSDQ SHUOHQINDSDQ KEVHUYRMYH ox kL
3HUVLDSDQ SHUWDQ\DDQ ZDZDQFDUD
HVHVXDLDQ GDWD \DQJ GLFPTULGWHYSH QXKL
SHUHQFDQDDQ SUR\HN SRLQ WHUSHQXKL
.HUMD VDPD NHORPSRN

Hasil produk kampanye SRLQ WHUSHQXKL
OHGLD \DQJ GLIXQDNDQ PHQDOWLN 1 usHOXKL
OHQDPSLONDQ JDPEDU
HEHQDUDQ LVL PHGLD NDPSDYhE WHUSHQXKL
HPXGDKDQ GDODP PHPDKDP$RRIOGWBI USHQ XKL
NDPSDQ\H
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I I S I T Y

Presentasi SRLQ WHUSHQXKL
3HQJJIXQDDQ EDKDVD \DQJ ERLNGRRAuUSHOXKL
EHQDU

3HQ\DPSDLDQQ\D PXGDK GLSDWP WHUSHQXKL

3HQJIJXQDDQ PHGLD \DQJ PHORIUQ NWVHUSHQXKL
.HNRPSDNDQ WLP

Nilai totalskzg bobot 100

*XUX ELVD PHPRGL4ANDVL UXEULN SHQLODLDQ|VHVXDL I
SURVHV SHQLODLDQ GLPXODL GDUL SHUHQFDQDDQ SHOD
GDQ SUHVHQWDVL

J

6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI PDXSXQ VXF
PHPEHULNDQ XPSDQ EDOLN \DQJ NRQVWUXNWLI GDQ VSH'
GLGLN GDSDW PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEDQ
SHUOX GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDXIWNK\DQJ GD
WHUNDLW $NWLYLWDYV \DQJ GLNHWDMDNODE RE HR JDHVEHRW.D

%DJXV 'DQHV WHODK PDPSX PHUDQFDQJ VHEXDK SHUFR
IDNWRU IDNWRU \DQJ PHPHQJDUXKL SHUWXPEXKDQ MDPXU
GDWD GDQ PHQ\XVXQ VLPSXODQ GHQJDQ EDLN 'DQHV S
ODJL PHQDPSLONDQ GDWD GDODP EHQWXN WDEHO GDQ J
GLEDFD ROHK SHPEDFD ODSRUDQ

J. Kunci Jawaban

1. Aktivitas 6.1

6HOXUXK MDZDEDQ EHUJDQWXQJ SDGD KDVINDREDIQUYDVL
EDKZD DGD NHDQHNDUDJDPDQ SDGD VD\XU GDQ EXDK
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2. Aktivitas 6.2

.HOHELKDQ GDSDW PHPSURGXNVL WDQDPDQ GDODP M
VLIDW \DQJ VDPD

.HOHPDKDQ VLIDW WDQDPDQ VHUDJDP VHKLQJJD W
WDQDPDQ \DQJ GLKDVLONDQ

'DSDW DNDQ WHWDSL KDVLO NORQLQJ PHQJKDVLON
VDPD VHKLQJJD WLGDN DGD YDULDVL

3. Ayo Berlatih Subbab A

D *UD4N SRSXODVL EDGDN

Jumlah Populasi Badak Jawa

[ Jumlah Populasi

E %YHUGDVDUNDQ LQIRUPDVL SRSXODVL EDGDN DN
DNDQ GLVLDSNDQ KDELWDW NHGXD GDQ GLODNXNI

F  6ROXVL SHQDQJNDUDQ PHPSHUWDKDQNDQ NHEH
\DQJ ODLQQ\D \DQJ ORJLV VHEDJDL XSD\D SHOHVW

3HUQ\DWDDQ

D OHOHWDNNDQ NDPHUD GL EHEHUDSD WHPSDW Nt
JDPEDU KHZDQ \DQJ WHUHNDP GHQJDQ SDUDPHW!
PHQHQWXNDQ VSHVLHKDénsDQJ VDPD

E OHQJIJKLWXQJ MXPODK VSHVLHVY SDGD EHEHUDSES
NHPXGLDQ PHQJKLWXQJ WRWDO GDUIsalaH)O XU XK KL

F  OHPEHUL WDQGD SDGD VSHVLHV \DQJ GLWHPXL KLQ
VSHVLHV \DQJ WLGDN PHPLOLNL WDQGD NHPXGLD
WDQGD \DQJ WHOD ge@mh)JXQDNDQ
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4. Aktivitas 6.3

'LEHULNDQ NHEHEDVDQ SDGD SHVHUWD GLGLN XQWXN PHO
DVDONDQ SHQJHORPSRNDQQ\D VHVXDL GHQJDQ GDVDU !
GLSLOLKQ\D

5. Aktivitas 6.4
'LEHULNDQ NHEHEDVDQ SHQJHORPSRNDQ \DQJ GLODNXND:

%HQDQJ EHQDQJ SDGD WHPSH NLQJGRP IXQJL DLU NRODF
MHUDPL NLQJGRP SURWLVWD OXPXW SDNX WXPEXKD
VHPXW NLQJGRP DQLPDOLD .DUHQD FLUL FLULQ\D VH\
WHUVHEXW

&DWDWDQ MLND RUJDQLVPH GLIJDQWL GLVHVXDLNDQ ¢
GLDPDWL

&LUL NLQJGRP IXQJL PHPLOLNL KLIDP NLHRIGCRMNISURW I
MDULQJDQ \DQJ WHUGLIHUHQVLDVL NLQJGRP SODQW
DQLPDOLD PXOWLVHOXOHU KHWHURWURI

&DWDWDQ MDZDEDQ ELVD PHUXMXN FLUL FLUL ODLQ S

3HUDQ MDPXU WHPSH PHPEXDW WHPSH RUIBDQLVPH DL
OXPXW GDSDW GLPDQIDDWNDQ VHEDJDL REDW VHPXW
&DWDWDQ MLND RUJDQLVPH GLIJDQWL GLVHVXDLNDQ C
WHUVHEXW

6. Aktivitas 6.5

OHPELDNNDQ EDNWHUL
&LUL NRORQL EDNWHUL EHQWXN EXODWVDXWDWDWHSL L
NHNXQLQJDQ
)DNWRU \DQJ PHPHQJDUXKL NHVWHULODQ GDQ PHGLD

OHQJREVHUYDVL EDNWHUL
%HQWXN EDNWHUL EXODW EDVLO DWDX \DQJ ODLQQ
\DQJ GLREVHUYDVL
.DUDNWHULVWLN EDNWHUL \DQJ VWHWKDPBDWNR ERQ W X W I
WLGDN
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7. Aktivitas 6.6

-DPXU WHPSH

apECrargaE

7THUPDVXN NLQJGRP IXQJL NDUHQD PHPLOLNL KLID

8. Aktivitas 6.7

&DWDWDQ JXUX WDEHO KDVLO SHQJDPDWDQ GLVHVXDLN
GDQ MXJD YDULDEHO WHULNDW GDQ YDULDEHO EHED
&DWDWDQ JXUX SHQJDUXKQ\D EHUJDQWXQJ SDGD K
)DNWRU IDNWRU \DQJ PHPHQJDUXKL NHOHPEDSDQ M
SHQ\LUDPDQ GDQ VXKX

9. Ayo Berlatih Subbab B

'LEHULNDQ NHEHEDVDQ NHSDGD SHVHUWD GLGLN XC
ORPSRNDQ GHQJDQ FDWDWDQ SHQJHORPSRNDQ GLO
GDVDU SHQJHORPSRNDQ \DQJ GLJXQDNDQ

D 3HUQ\DWDDQ
OLNRUL]D PHUXSDNDQ VLPELRVLYV PXWXDOLVPH DC
DNDU W X P EbéiaD) Q
6HPDLDQ SLQXV WXPEXK GHQJDQ EDLN VDDW GL
PLNRUL]D SDGD (&ND)UQ\D
Pada PLNRUL]D IXQJL \DQJ PHQJRORQLVDVL NH GD¢
GDQ GL VHNLWDU DNDU PHPEDQWX GDOBP @HPS}
XQVXU Ki2hab)
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E O9DULDEHO EHEDV SHPEHULDQ PLNRUL]D DWDX WL
WLQJJL SRKRQ PDQJJD KLSRWHVLV SHPEHULDQ PLNR
WLQJJL SRKRQ PDQJJD

3HUQ\DWDDQ
7XMXDQ SHQHOLWLDQ LQL DGDODK L@®DM PHQ.
PLNRUL]D GDODP SHUWXPEXK®eQafELELW PDQJJD
+DVLO SHQHOLWLDQ LQL GDSDW GLJXQDNDQ VHE
PHQLQJNDWNDQ SHUWXPEXKDQ ELEeNdlWDQDPDQ |
3HQHOLWL LQJLQ PHPEDQGLQJNDQ SHUWXPEXKDZC
WHPSDW NHULQJ GHQJDQ(bahHPSDW OHPEDS

F 'DSDW MLND WDQDPDQ WHUVHEXW GDSDW EHUVLPE
NDUHQD PLNRUL]D PDPSX PHPSHUOXDV SHQ\HUDSDQ
KDUD WDQDPDQ

10. Aktivitas 6.8

-DULQJ MDULQJ PDNDQDQ GDQ UDQWDL PDNDQDQ GLVH
SHQJDPDWDQ 3HUKDWLNDQ NHEHQDUDQ UDQWDL PDNDQDQ
\DQJ GLVXVXQ GDQ LQWHUDNVL \DQJ WHUMDGL

11. Ayo Berlatih Subbab C

3HQHOLWL EHUPDNVXG PHQJLGHQWL4NDVL LQWHUDN
NHSLWLQJ GHOQUBe@) VLSXW

+DVLO SHQHOLWLDQ LQL GDSDW GLMDGLNDQ GDVDU XQ\
UXPSXW (BeDawW

12. Ayo Cek Pemahaman

&RQWRK SHQJHORPSRNDQQ\D DGDODK KHZDQ EHUNDNL D\
KHZDQ WLGDN EHUNDNL EHOXW LNDQ GDQ OHOH &C
EHUGDVDUNDQ VDWX FLUL \DQJ GLMDGLNDQ SHUVDPDD

&DWDWDQ SHVHUWD GLGLN GDSDW PHODNXNDQ SHQJHORF
SHUKDWLNDQ GDVDU SHQJHORPSRNDQ \DQJ GLIJXQDNDQ
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D SHUQ\DWDDQ
8GDQJ GDQ VLSXW EHUNRPSHWLVL XQWXN PHQ(
(benar)
-LND LNDQ EHVDU GLKLODQJNDQ SDGD MDULQJ MD
PDND SRSXODVL XGDQJ DNDQ (faHIQLQJIJNDW WDMELC
.RGRN LNDQ EHVDU GDQ XODU PHUXSDNDRQ
WLQJIJNDWDQ (WhaR 4N ,,,

E 3HUQ\DWDDQ
OHQJKLWXQJ MXPODK PDVLQJ PDVLQJ RUJDQLVP
W UR S L kbened
OHQLPEDQJ EHUDW NHULQJ RUJDQLVPH SDGTEC
WLQJINDWD@alsUR 4N
OHQJJDPEDU XNXUDQ EORN VHVXDL GHQJDQ M)
SDGD WLQJNDWD@en&J R4NQ\D

K. ejéj }eé

S5H5HNVL SHUOX GLODNXNDQ ROHK JXUX W HUXDIGWS GLR VI
GLODNXNDQ SDGD EDE LQL 5H5HNYHQ8 P XA\ KB KDKD 0O
PHQMDGL NHQGDOD XQWXN GLSH U E DVHQ@ DRIVW Q HP EHDID N
KDO KDO SRVLWLI \DQJ WHWDS GDSDW GLSHUWDKDQNDQ
6HODLQ LWX UHS5HNVL MXJD GLSHUOXNDQ XQWX\HBW@Q@JHF}
GLGLN \DQJ PHQJDODPL PLVNRQVHSVL VHKLQJJD GDSDW
ODQMXW XQWXN PHQJKLODQJNDQ PLVNRQVHSVIXWKHUVHE
PHQGDSDWNDQ UH5HNVL EDKZD SHVHUWD GLGLN PHPLOLNL
GDODP PHQJJXQDNDQ PLNURVNRS JXUX GDSDW PHPEHULN
NHSDGD SHVHUWD GLGLN WHUNDLW SHQJJXQDDQ PLNURVN
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GLVHVXDLNDQ GHQJDQ NHEXWXKDQ SHPEHODMDUDQ GL VDV
PDVLQJ
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A. Pendahuluan

(QHUJL WHUEDUXNDQ PHUXSDNDQ VROXVL GDULD®DWPDODK Nt}
VNDOD ORNDO UHJLRQDO VHUWD GDSDW PHPDQSDIMVNDQ V X
+DO SHQWLQJ ODLQQ\D DGDODK WLGDN PHUXVDN OLUQJNXQJDQ
\DQJ GDSDW PHPHQXKL NULWHULD DGDODK V HPWQPDDRQWHU VL +
VXPEHU GD\D HQHUJL WHUEDUXNDQ VHSHUWL PDDWDKDUL D

BHEHOXPQ\D SHVHUWD GLGLN WHODK PHP SHIODMIDRUIDSHPE
KLMDX \DQJ PHUXSDNDQ VDODK VDWX WXMXD Q BN WDR) SHPE
6'*V :DZDVDQ SHVHUWD GLGLN DNDQ GLSHUOXDVUODJL PHOI
WHUEDUXNDQ \DQJ PHUXSDNDQ VDODK VDWX WXMXDQ S
EHUNHODQMXWDQ 6'*V ODLQQ\D 'HQJDQ SHQJJXQDDQ HQl
UDPDK OLQJNXQJDQ NHVHLPEDQJDQ HNRVLVWHP GDQ NHDQH
GLSHODMDUL SDGD PDWHUL ELRORJL GDSIVWWXHVURIOIDL INQW I
PHQJXUDQJL GDPSDN SHPDQDVDQ JOREDO

6HWHODK PHPSHODMDUL %DE (QHUJL 7THUEDNB§DQ SHV
GDSDW
PHQHPXNDQ IDNWD PDVDODK NHWHUVHGLDDQ HQHUJL \D¢
PHQJLGHQWL4NDVL EHUEDJDL MHQLV VXPEHU HQHUJL
PHQJLGHQWL4NDVL SRWHQVL VXPEHU HQHUJX @QRNQQ\BEHVHUW
PHQHPXNDQ PDVDODK NHWHUVHGLDDQ HQHUJL \DQJ DGD
WHPSDW WLQJJDO
PHPEXDW SURGXN SHPDQIDDWDQ VXPEHU HQHUJL DOWHU
PHUHQFDQDNDQ UDQFDQJDQ SHPEXDWDQ DODW DWDX SUR
VHGHUKDQD VHEDJDL VROXVL PDVDODK NHWHUVHGLDDQ
PHPSHUEDLNL UDQFDQJDQ DODW DWDX SURWRGDLSH SHOQ
\DQJ WHODK GLXMLFREDNDQ
PHODSRUNDQ KDVLO SHPEXDWDQ SURGXN SHPDQIDDWDQ VX

%HULNXW LQL PHUXSDNDQ SHWD NRQVHS GDUL PDWHUL HQH
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SUMBER ENERGI

WHUGLLﬁ_ DWDV

GDSDW
PHQJDODPL

Tidak Terbarukan Terbarukan Konversi Energi
FRQWRKQ\D FRQWRKQ\D EHUODNX
OLQ\DN EXPL $LU +XNXP .HNHNDODQ
*DV DODP ODWDKDUL (QHUJL
%DWX EDUD Angin

3DQDV EXPL
*HORPEDQJ ODXW
3DVDQJ VXUXW DLU
ODXW

6HOXUXK PDWHUL LQL GDSDW GLVDPSDLNDQ GHQJDQ T
SHODMDUDQ -3 .LVDUDQ DORNDVL ZDNWX SH@QWXDmLDQ P
GHQJDQ NRQGLVL DNWXDO GL VDWXDQ SHQGLGLNDQDPOQX SHL
NRQGLVL SRWHQVL NHPDPSXDQ LQGLYLGX SHODAHUWD GLG

B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXVY GLNXDVDLPR®BHKGHWBWUIW L
HQHUJL WHUEDUXNDQ DGDODK HQHUJL GDQ SHUXEDKDQ
\DQJ VXGDK GLSHODMDUL VHEHOXPQ\D SDGD IDVHD 'HQJD!
PDWHUL SUDV\DUDW GLXODV WHUOHELK GDHKXOMHVUHEHC
HOHUJL WHUEDUXNDQ 3HPEDKDVDQ PDWHUL SUDV\DUDW GI
PHQJDMDN SHVHUWD GLGLN PHQJLQJDW NHPEWOMHRBQDHS
OLVDQ PHPEHULNDQ EDKDQ PDWH WU YW UNDQBWP PEEHAHDU D S BB
PHGLD VHSHUWL YLGHR JDPEDU GDQ ODLQ ODID®QVHUWL
VLQIJNDW PHQJHQDL PDWHUL SUDV\DUDW

Panduan Khusus Bab VII
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C. Penyajian Materi Esensial
%HULNXW DGDODK NRQVHS SHQWLQJ DWDX NRQVHS NXQFL H

.HEHUJDQWXQJDQ PDV\DUDNDW WHUKDGDS HQHUJL IRVLO

PDVDODK DQWDUD ODLQ

D /DMX SHQJJXQDDQ EDKDQ EDNDU IRVLO MDXK OHELK F
GL DODP .RQGLVL WHUVHEXW GDSDW EHUSWWHQVL Pl
NULVLV HQHUJL

E 'DPSDN OLQJNXQJDQ \DQJ GLWLPEXONDQ DNLEDW HNVSOFR
EDKDQ EDNDU IRVLO DQWDUD ODLQ ODKDQ VLVD SHU\
GDQ UXVDN VHUWD SHQFHPDUDQ DNLEDW SHPEXDQJDQ
HQHUJL

6LVD KDVLO SHPEDNDUDQ EDKDQ EDNDU IRVLO PHQLPE
EHUNRQWULEXVL WHUKDGDS SHULVWLZD SHPDQDVDQ JOR

Penggunaan HQHUJL WHUEDUXNDQ VHEDJDL VROXVL SHPHQXKDC
PDV\DUDNDW VHNDOLJXVY HQHUJL \DQJ UDPDK OLQJNXQJI
PHUXSDNDQ VXPEHU HQHUJL \DQJ GDSDWLGGB 8 DE MDNWXH F L
\DQJ UHODWLI FHSDW &RQWRK VXPEHU HQHUJEDMHWEDUXNTEL
EXPL ELRPDVVD DLU GDQ DQJLQ

.RQYHUVL HQHUJL PHUXSDNDQ SHUXEDKDQ HHGILDIL GDUL
GL DODP PHQMDGL EHQWXN \DQJ GDSDW GLPDQIDDWNDQ
DNWLYLWDV NRQYHUVL HQHUJL GLGDVDUL RIDIHKXKXNXP
HQHUJL WRWDO WLGDN EHUXEDK XQWXN VHPXODBSHUXEDKI

7HNQRORJL SHQ\LPSDQDQ HQHUJL GDSDW PHPEDQWX P|
5XNWXDVL SDVRNDQ HQHUJL GDUL VXPEHU WHUEDUXNDQ
GLIXQDNDQ NHWLND GLEXWXKNDQ &RQWRKQ\D DGDODF
WHUPDO GDQ EDWHUDL

(4VLHQVL HQHUJL PHUXSDNDQ SHQJJXQDDQ HQHUJL \DQ.
PHQGDSDWNDQ KDVLO NHUMD \DQJ VDPD DWDX PHODNXNEC

Panduan Guru limu Pengetahuan Alam
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D. Apersepsi

$SHUVHSVL GDSDW GLODNXNDQ GHQJDQ EHEHUDSD DOWHL

OHQJJXQDNDQ NDVXV DzZzDO \DQJ GLVDMLNDQ SDGD EDJ

D

OHQJDUDKNDQ SHVHUWD GLGLN XQWXN PHQJDPDWL
VHEXDK GHVD WHUSHQFLO \DQJ EHOXP SHUNDDBK PHQL
,QGRQHVLD
OHPEHUL NHVHPSDWDQ SDGD SHVHUWD GLGLN BQWXN PF
DSD \DQJ WHODK GLGDSDWNDQ GDUL FXSOLNDQ EHUL
OHPEHUL NHVHPSDWDQ SDGD SHVHUWDDW®DXLN X
PHQDQJJDSL PHQJHQDL KDO KDO \DQJ EHUNDLWDQ G|
3RLQ E GDQ F GDSDW GLODNVDQDNDQ VHFDUD WHU
SHVHUWD GLGLN PDVLQJ PDVLQJ GDQ DWDX VHFDUD
6HEDJDL SHQJDQWDU VHEHOXP PDVXN NH GDODP P
JXUX GDSDW PHPEHULNDQ SHUWDQ\DDQ NHSDGD SHYV

'L ,QGRQHVLD PDVLK WHUGDSDW WHPSDW \DQJ EHC
OLVWULN VHFDUD RSWLPDO 6DODK VDWX SHEXWEDEQ
VXOLW GLDNVHV ROHK NHQGDUDD QB UD\W U%DM DRIDOD
GL GDHUDK WHUVHEXW MXJD GDSDW PHQLNPDWL HQF

OHQJIJXQDNDQ PDVDODK \DQJ VHGDQJ SRSXOHU GDODP |
GHQJDQ NHWHUVHGLDDQ HQHUJL

D

*XUX PHQ\HGLDNDQ WHNV EDFDDQ EHUXSD EHUL)
NHWHUVHGLDDQ HQHUJL OLVWULN EDJL PDV\DUDND
PHQFDUL GDQ PHQJJDOL EHULWD WHUVHEXW

%HULNDQ NHVHPSDWDQ SDGD SHVHUWD GLGLN XQWXN P

%DJDLPDQD NHEHUPDQIDDWDQ SHQJHWDKXDQ NHWH
EDJL PDV\DUDNDW"

E. Penilaian Sebelum Pembelajaran

SHQLODLDQ VHEHOXP SHPEHODMDUDQ EHUWXMXDQ XQWXN P
Subvi\DUDW MLND DGD GDQ PHQJHWDKXL NHPDPSXDQ DZI
PDWHUL SHQJHWDKXDQ NHWHUDPSLODQ VLNDS \DQJ DN

Panduan Khusus Bab VII
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%HULNXW LQL PHUXSDNDQ DOWHUQDWLI FRQWBR@GHQLODLD

Contoh penilaian sebelum pembelajaran:

,QVWUXNVL 7XOLVNDQODK KDO KDO \DQJ NDPX|NHWDKXL
,QVWUXNVL %HUGDVDUNDQ SHQJDODPDQPX VHEHUDSD PH(

HQHUJL"
6DQJIDW 6DQJIDW
NXUDQJ PHQDULN
PHQDULN

$UVLUODK JDPEDU ELQWDQJ XQWXN PHQJIJDPEDUNDQ NHW
PDWHUL HQHUJL -XPODK ELQWDQJ PHQJJDPEDWUNDQ QLC

WHUKDGDS PDWHUL HQHUJL
_ _J

-DZDEDQ LQVWUXNVL GLJXQDNDQ XQWXN PHQJJDOL LQI
SHVHUWD GLGLN PHODOXL SHQJDODPDQ EHODMDQ SDGD Il
LQVWUXNVL GLIJXQDNDQ XQWXN PHQJJDOL LQIRIWKIDW IGDDQDK
PLQDW SHVHUWD GLGLN WHUKDGDS PDWHUL W B Q@MDMLIDIQHQH U
LQL GLIJXQDNDQ VHEDJDL EDKDQ XQWXN PHUDQFDQJ VWUD
WHSDW VHVXDL NHEXWXKDQ SHVHUWD GLGLN GLIHUHQVLDV

F. Panduan Pembelajaran

:DNWX \DQJ GLSHUOXNDQ XQWXN PDWHUL HQHWBILSW/RINEDIU XND
ZDNWX SHPEHODMDUDQ EHUJDQWXQJ SDGD PHWRGBGHPEHOD
SHQGLGLNDQ PDVLQJ PDVLQJ WHWDSL JXUX SHUGRWHEBDVWLN
SRNRN SHQWLQJ GDSDW GLNXDVDL ROHK SHVHUWD GLGLN

7XMXDQ SHPEHODMDUDQ 73 XQWXN EDE LQL DGDODK PHQJD:
VXPEHU HQHUJL DOWHUQDWLI VHGHURDQ®WGENQP S8 P DY DL
SHUPDVDODKDQ NHWHUVHGLDDQ HQHUJL 7XMXDQKSHPEHOD
ODQMXW NH GDODP NULWHULD NHWHUFDSDLDQ WLXNDWDRUSHPE I
SHQFDSDLDQ WXMXDQ SHPEHODMDUDQ SDGD VHWLDS VXEPD
SDGD VHWLDS VXEPDWHUL KDUXV PHPXDW DVSHODRHQJIHWD
VHVXDL GHQJDQ &DSDLDQ 3HPEHODMDUDQ &3 S$NWLYLWDV

Panduan Guru limu Pengetahuan Alam
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GDSDW GLWHQWXNDQ EHUGDVDUNDQ ..73 \DQRHW N ODMKDGEL V X
FRQWRK SHPHWDDQ 73 ..73 GDQ DNWLYLWDV SHPEHODMD

Tabel71 3HPHWDDQ 73 ..73 GDQ $NWLYLWDV 3HPEHO|

. Kriteria Ketercapaian
Tujuan . . . o
. Submateri Tujuan Pembelajaran Aktivitas
Pembelajaran (TP)
(KKTP)

3HVHUWD GLGLNDVDODK OHQHPXNDQ IDNWD $IDWDOIDWD V
PDPSX PHQJDSOIHWHUVHGLNBQHUVHGLDDQ HQHUJL \DQJ
NDVLNDQ SHQJIXQDIQ OLVWHUWMDGL

VXPEHU HQHUJL G 1y3L GDQOHQJILGHQWLANDVL EMWEDLWD YV

DOWHUQDWLI VIGHYKERP HeMWIEDKDQ EHQWXN HQHUJL
GDQ SHPDQIDDWDQ

Q\D XQWXN PHQOJ%FVPSVF]’_DFDBHQJLGHQWL4NDVL $ENHW EYDLIW D V
SHUPDVDODKDQVXPEHU HQHMBORLY VXPEHU HQHUJL

NHWHUVHGLDDQ HQHUJL OHQJLGHQWLA4NDVL $SNWLYLWDV
SRWHQVL VXPEHU HQHUJL
ORNDO EHVHUWD GDPSDN
SHQJJXQDDQQ\D

'DPSDN OHPEXDW SURGXN 3HQJD\DDQ
HNVSORUDVISKPMQIDDWDQ VXPEHU
SHQJJXQDD@MQHUJL DOWHUQDWLI

HQHUJL

*D\D KLGXS OHUHQFDQDNDQ UDGHRQDDID Q

KHPDW HQHWBHPEXDWDQ DODW DWDX
SURWRWLSH SHQJKDVLO HQHUJL
VHGHUKDQD VHEDJDL VROXVL
PDVDODK NHWHUVHGLDDQ
HQHUJL

OHPSHUEDLNL UDQFDHQIDIRDDQ
DODW DWDX SURWRWLSH
SHQJKDVLO HQHUJL VHGHUKDQD
\DQJ WHODK GLXMLFREDNDQ

OHODSRUNDQ KDVLGBHQJD\DDQ
SHPEXDWDQ SURGXN
SHPDQIDDWDQ VXPEHU
HQHUJL DOWHUQDWLI
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*XUX EHUSHUDQ VHEDJDL IDVLOLWDWRU XQWXN
PHQXQWXQ SHVHUWD GLGLN GDODP PHQJLQJDW NHPED
GLGDSDWNDQ
PHPEHUL SHQJXDWDQ NRQVHS
PHPEHUL WXQWXQDQ GDODP EHUEDJDL DNWADN\LWDV \D
ZDZDVDQ SHVHUWD GLGLN GDQ
PHPEHUL NRQ4UPDVL PDWHUL EHUGDVDUNDQ VHOXUXK
GLODNXNDQ ROHK SHVHUWD GLGLN

7THUGDSDW EHEHUDSD DOWHUQDWLI PRGHO SHPEHODMDU
SDGD PDWHUL bQHblerdaBed Bdftning project-based learning research-
based learning GDQ LQNXLUL WHUELPELQJ

%HUGDVDUNDQ DOXU \DQJ GLVXVXQ SDGD EXNXLWBDWHUWD C
SHPEHODMDUDQ VDODK VDWXQ\D GDSDW GLODNXNDQ GHQ
problem-based learning $OWHUQDWLI SURGXN SHPHFDKDQ PDVDODK
GDODP EHUEDJDL PDFDP EHQWXN PLVDOQ\D SRVWHWMHMHQJLWDC
GDQ NRPLN

SHPLOLKDQ SURGXN SHPHFDKDQ PDVDODK GDSD GLVHVXD
SHVHUWD GLGLN GDQ VHNRODK

%HULNXW LQL PHUXSDNDQ FRQWRK ODQJiobl&m-Paséi RGH SHPE
learning

2ULHQWDVL SDGD PDVDODK

SHVHUWD GLGLN GLDUDKNDQ XQWXN PHQJLGHQWLA4ANDV/|
HOQHUJL GHQJDQ GLVNXVL NHODV 'LVNXVL GLPXQRUJIJ®DUL SF
SHQJDODPDQ PDV\DUDNDW PLVDOQ\D PHPLQWD SHVHUWL
PHQFHULWDNDQ SHQJDODPDQ SULEDGL WHQWDQJ NHWLGD
vDDW WHUMDGL PDWL OLVWULN VHODPD EGILUNMVOG PDWIDN NH
PHQJHNVSORUDVL EHUEDJDL PDVDODK NHWHLD/HBRIDDQ HC
PDV\DUDNDW ,QGRQHVLD VHSHUWL VHEXDK GHMD WHUSH
VHEXDK ZLOD\DK \DQJ KDQ\D GLDOLUL OLVWUQ@NOSDQGD VLDC

Panduan Guru limu Pengetahuan Alam
untuk SMA/MA Kelas X (Edisi Revisi)



OHQJRUJDQLVDVLNDQ SHVHUWD GLGLN XQWXN EHODMD

3HVHUWD GLGLN GLEDJL NH GDODP EHEHUDSD WBIWDRP SR
RUDQJ 3HVHUWD GLGLN VHFDUD EHUNHORPSRN GLPL
$NWLYLWDV WHUNDLW PDVDODK NHWHUVHGRPD@JHQHU.
GHQJDQ SHQLQJIJNDWDQ NHEXWXKDQ VHFDUD SHVDW 6
PHPSUHVHQWDVLNDQ KDVLO HNVSORUDVLQ\D

-LND SHPEHODMDUDQ WHUGDSDW SURVHV SHQFDULDC(
SHQHNDQDQ NHSDGD SHVHUWD GLGLN XQWXN PHPDVW
WHUSHUFD\D *XUX SHUOX PHPEHUL DUDKIPEMWMSDGD S
EDFDDQ DSD VDMD \DQJ GDSDW GLJXQDND VHEDJ
SHQJHUMDDQ WXJDV ,QJDWNDQ SHVHUWD GLGLN XQWXN
EDFDDQ SDGD VHWLDS SHQXJDVDQ *XKIBHSHUDOR BHQGGWD |
GDODP SURVHV SHPLOLKDQ VXPEHU EDFDDQ

\_

3HQ\HOLGLNDQ LQGLYLGX PDXSXQ NHORPSRN

6HWHODK SHVHUWD GLGLN GLEHULNDQ SHQJDUDKDQ P
GLGLN GLDUDKNDQ XQWXN PHPEDQJXQ GDVDU SHQJHWI
VHFDUD WHUVWUXNWXU PHODOXL WXJDV \DQJG®WEHULN
PHQJLQJDWNDQ NHPEDOL SHQJHWDKXDQ \DQJ WHODK C
WHQWDQJ PDFDP PDFDP EHQWXN HQHUJL GDQ NR@YHUVL

VHFDUD LQGLYLGX 6HWHODK PHQJXGIDW BDANIGUN SUDV
XQWXN PHQJHQDO EHUEDJDL PDFDP VXPEHU HQHUJL
GDPSDN \DQJ GLKDVLONDQ SDGD $NWLYLWDYV

3HVHUWD GLGLN PHPEDFD VXEPDWHUL 3HPDQIDDWDQ

/JRNDO VHEDJDL 8SD\D 3HPHQXKDQ .HEXWXKDQ (QHUJL /L\
WHUOHELK GDKXOX .HPXGLDQ EHUNXPSXO GHQJDQ W
PHQGLVNXVLNDQ SHUWDQ\DDQ QRPRU GDQ SDGD $NW
PHQJDPELO LQVSLUDVL GDUL XSD\D PDV\DUDNDW GDODI
HQHUJL OLVWULN

6HODQMXWQ\D SHVHUWD GLGLN GLWXJDVNDQ XQWXN PHQ
DODP GL VHNLWDU OLQJNXQJDQ WHPSDW WLQJJDO SHL
VHFDUD LQGLYLGX WHUOHELK GDKXO®LRHPWG LD (
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EHUNHORPSRN GDQ PHPLOLK VDWX WRSLN VXCEHILOGKR\D D

EHUGDVDUNDQ NHVHSDNDWDQ NHORPB RGN QG LG D@D SRIELDKQ P
GDODP EHUDJDP EHQWXN NDU\D

Contoh lembar kerja kelompok:

6HWHODK NDOLDQ PHODNXNDQ REVHUYDVL SQWHDVL VXPEH
VHNLWDU WHPSDW WLQJJDO PDVLQJ PDVLQJ GLVNXVLN
NDOLDQ GDQ EXDWODK ODSRUDQ GLVNXVL GHQJDQ PHQMDZ

SRWHQVL VXPEHU HQHUJL \DQJ GDSDW GLPDQIDDWN
VHNLWDU DGDODK VHEDJDL EHULNXW
D

E
F GDQ VHWHUXVQ\D

3RWHQVL VXPEHU HQHUJL \DQJ LQJLQ GLJDOL OHELK
$ODVDQ NHORPSRN NDPL PHPLOLK VXPEXNW| HQHUJL \
GLSHODMDUL OHELK ODQMXW DGDODK

\_

3HUDQ JXUX SDGD WDKDSDQ LQL DGDODK XQWXN PHPDQWI
GLGLN GDODP NHJLDWDQ GLVNXVL GDQ SHQJXPBXODQ LQ
SHQ\HOLGLNDQ

3HQJHPEDQJDQ GDQ SHQ\DMLDQ KDVLO NDU\D

BHWHODK SHVHUWD GLGLN PHQJXPSXONDQ SHQUMMDKXDQ S
LQGLYLGX PDXSXQ NHORPSRN KDVLO SHQJJDOMDQ LQIRL
\DQJ GLVHSDNDWL NHORPSRN GLVDMLNDQ GDODP EHQWX|
NHORPSRN 3HPEHULDQ SHQXJDVDQ GHQJDQ WRSLN SLOL
\DQJ EHUEHGD EHGD PHUXSDNDQ EHQWXN SHPEHODMDUD
VHJL SURVHV GDQ SURGXN

*XUX EHUSHUDQ VHEDJDL SHPDQWDX MDODQQ\D GLVNXVL

PHPELPELQJ SURVHV SHQ\XVXQDQ NDU\D VHWIQDXNHORP SF
GLSUHVHQWDVLNDQ

Panduan Guru limu Pengetahuan Alam
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OHQJDQDOLVLY GDQ PHQJHYDOXDVL SURVHV SHPHFDKD

SUHVHQWDVL SURGXN GLODNVDQDNDQ VHFDUD EHUNHC
GLSHUVLODNDQ PHPEHULNDQ WDQJJDSDQ SDGD NHORPSRN
DQWDUNHORPSRN LQL GDSDW PHOHQJNDSL DWD& PHPSFH
NHORPSRN PHODNXNDQ SUHVHQWDVL NHORPSRN \DQJ ODI
.HILDWDQ GLODQMXWNDQ GHQJDQ PHUDQJNXP DWDX PHP
GHQJDQ PDVXNDQ \DQJ GLSHUROHK GDUL NHORPSRN OD

*XUX PHPDQWDX MDODQQ\D GLVNXVL GDQ SUHVHSRMDVL VI
PHQJDSUHVLDVL GDQ PHPEHUL PDVXNDQ NHSDGD NHOR
SUHVHQWDVL SHVHUWD GLGLN GDQ JXUX PHDRDPSXOND

3DGD NHJLDWDQ GLVNXVL NHORPSRN JXUX GDSDW P
EDKDQ EDFDDQ FHWDN WDPEDKDQ ODLQQ\D XQWXN V
GDHUDKQ\D PHQJDODPL NHQGDOD NRQHNVL|LQWHUC

-LND WHUNHQGDOD NHWHUVHGLDDQ NRPSXWHU XQWX
SUHVHQWDVL GDSDW PHQJJXQDNDQ NDUWRQ

.HIJILDWDQ SUHVHQWDVL NHODV GDSDW MXJD GLJ

SDPHUDQ NHFLO GL VHNRODK
\_ J

-LND NRQGLVL VHNRODK GDQ NRQGLVL SHVMWUHW D DB GIL N
PRGHO SHPEHODMDUDQ ODLQ \DQJ PHQJKDVLOND@BQRVHV
\DQJ OHELK NRPSOHNV DGDODK VHEDJDL EHULNXW

0 H W Rp®éct-based learning PHQJKDVLONDQ SURGXN SHPEHODML
DODW DWDX SHODNVDQDDQ VLVWHP 'HQJDQ PHWRGH S
GLGLN GDSDW PHPDKDPL EDJDLPDQD NRQVHS PHPEXI
PHWRGH LQL GDSDW GLODNXNDQ GHQJDQ EHEHUDSD DO
VDWXQ\D D G D CHdigncg /Téehnology, Engineering, Mathematics 3DGD
SHQGHNDWDQ 67(0 SURGXN GLHYDOXDVL GDQ 8LRODK
redesign VHUWD PHPHUKDWLNDQ QLODL HVWHWLND SURGX
GDSDW PHPEXDW SURGXN GHQJDQ KDVLO DNKLU WHUE
LQL JXUX GDSDW EHUNRODERUDVL GHQJDQ JXUX PDW
PDWHPDWLND VHQL UXSD GDQ LQIRUPDWLND

Panduan Khusus Bab VII
Energi Terbarukan



Tabel7.2 &RQWRK $NWLYLWDV 3HPEHODMDUDQ GHQJDQ 3HQ

Indikator Pencapaian

Tahapan STEM . . Metode Aktivitas Kelas
Tujuan Pembelajaran

*XUX PHQ\DMLNDQOHQHPXNDQ IDNWDHPRQVWUBNWLYLWDV

PDVDODK WHUNDLWDVDODK NHWHUVHGENXNQ GIHRXOLV XUDLDQ WHQWDQJ

NHWHUVHGLDDQ HR®WHUUL \DQJ WHUMDNSBEORUDRRVDODK NHWHUVHGLDDQ
HQHUJL OLVWULN

3HVHUWD GLGLN GULFGRULBGDWLANDVLLVNXVL GBERWLYLWDV GDQ

XQWXN PHPLNLUNE® WRIDMMLMHQLY WXRBORUDVL

\DQJ EHUXSD WHNBRABRBJL OHPEXDW WDEHO
LQIRUPDVL PHQJHQDL

EHUPDFDP PDFDP

OHQJLGHQWLANDVLLVNXVL GEQPEDQJNLW OLVWULN \DQJ
SRWHQVL VXPEHU HHN?\HSD]RUD\MHODK DGD GL ,QGRQHVLD
ORNDO EHVHUWD GDPSDN GDQ PHQFDUL LGH DODW

SRR G DD \DQJ LQJLQ GLEXDW

3HVHUWD GLGLN GILHEULREBEQODNDQ SURMXNVL GBAQJD\DDQ

XQWXN PHQGHVDLOHPDQIDDWDQ VXREHASORUDOVHPEXDW UDQFDQJDQ

WHNQRORJL HQHUJL DOWHUQDWLI SURGXN VXPEHU HQHUJL
WHUEDUXNDQ

SHVHUWD GLGLNHMHEPXDW PHQJIJHYDROUXNRVL OHPEXDW SURGXN
EXDW SURWRWL&SHDQ PHPSHUEDLNIHNVSORUDEWHUGDVDUNDQ UDQFDQJDQ

WHNQRORJL SURGXN SHPDQIDDADIQSUR\HNHPSUHVHQWDVLNDQ
SHVHUWD GLGLN PPEHXMIOQHUIJL DOWHUQDWKIDVLO HYDOXDVL GDQ
SURWRWLSH \DQJ PHPSHUEDLNL SURGXN
GLNHPEDQJNDQ NHPEDOL

3HVHUWD GLGLN PHP
SHUEDLNL GHVDLQ
WHNQRORJLQ\D

3HVHUWD GLGLN POHHORPRUNDQ KDVLIOVNXVL OHPEXDW ODSRUDQ
QLNDVLNDQ KDVLGBHPEXDWDQ SURGHNVSORUDSYHMPEXDWDQ SURGXN
SHPDQIDDWDQ VXREHUSUR\HN
HQHUJL DOWHUQDWLI

-LND PDWHUL HQHUJL DOWHUQDWLI G Lpvop&Bd3¢dNDQ GHQJ
learning EHULNXW LQL FRQWRK /HPEDU .HUMD 3HVHUWD 'LGlI
GLIJXQDNDQ
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Lembar Kerja Peserta Didik (LKPD)

Tahap 1: Rencana Proyek Energi Terbarukan

$PDWLODK SRWHQVL HQHUJL \DQJ DGD GL VHNLWDU VHI
WLQJIJDO NDOLDQ %XDWODK GDIWDU PDVDODK \DQJ

GVW

8VDKDNDQODK DJDU DODW \DQJ GLEXDW P[HPLOLNL
GLIJXQDNDQ VHKDUL KDUL 3HUWLPEDQJNDQ MXJD
GDQ EDKDQ EDNX GDODP SHUDQFDQJDQ \DQJ GLEXDW
SRWHQVL NHOLVWULNDQ FDEDL UDZLW NDUHQD WDQ
WHUVHGLD GL SHNDUDQJDQ UXPDK

'LVNXVLNDQ GDQ SLOLKODK VDWX LGH \DQJ |SDOLQJ P
D 7XOLVNDQ LGH DSD \DQJ NDOLDQ SLOLK
E -HODVNDQODK DODVDQ NDOLDQ PHPLOLK LGH WH

$GDNDK DODW GDQ EDKDQ \DQJ GLEXWXKNDQ [XQWXN PF
WHUVHEXW" -LND \D EXDWODK GDIWDU DODW GDQ EDK
SHULQFLDQ ELD\D \DQJ GLEXWXKNDQ -HODNMNDQ SHC
EDKDQ WHUVHEXW

-HODVNDQODK FDUD PHPEXDW DODW \DQJ NDOLDQ U
GHVDLQ DODW \DQJ GLEXDW GDQ MHODVNDQ® SULQVL:

$GDNDK SULQVLS 4VLND GDODP LGH WHUVHEXW" -HO

$GDNDK GDPSDN \DQJ GLKDVLONDQ GDUL LUGH \DQJ
.DOLDQ GDSDW PHQLQMDXQ\D GDUL EHUEDJDL/ DVSHN Pl
VRVLDO GDQ HNRQRPL
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0 HW Rrésdarch-based leartning PHQJKDVLONDQ SURGXN EHUXSD D
PDNDODK SHQHOLWLDQ VHGHUKDQD OHODOXL PHWRGH S
GLGLN GLODWLK XQWXN PHPHFDKNDQ PDVDODK GHQJDQ S
GDQ NUHDWLI 6HODLQ LWX PHWRGH SHPEHOBMWODDQ LQL
GLGLN NHWHUDPSLODQ SHPHFDKDQ PDVDODK GDQ DVLPL
SHPLNLUDQ NUHDWLI GDQ RULJLQDO

Tabel 7.3 &RQWRK $NWLYLWDYV 3H P Ebtel RédEatd D BaseiH €@

Tahapan Research- Indikator Pencapaian -
Metode Aktivitas

Based Learning Tujuan Pembelajaran

*XUX PHQ\DMLNDQOHQHPXNDQ IDNWDHPRQVWUBNWLYLWDYV
EHULWD WHQWDQJPPDDDOBRKNHWHUVEGYLDBDYL GBQIXPSXONDQ GDWD
NHWHUVHGLDDQ HB®MUUL \DQJ WHUMNEBORUDNRVDODK NHWHUVHGLDDQ
OLVWULN GDQ SHVHUWD GLGLN HQHUJL GDQ PHPEXDW
PHQJNODULA4NDVL LVX XUDLDQ SHQMHODVDQQ\D
SHUWDQ\DDQ WDQWDQJDQ

GDQ WHND WHNL

BHVHUWD GLGLN PHHQXFGHQWLANDVLLVNXVL GBRWLYLWDYV GDQ
SXONDQ GDQ PHPHMHRMIDUDL MHQLV MXRFEORUDYVL
LQIRUPDVL HQHUJL OHQFDUL LQIRUPDVL

OHQJLGHQWLANDVLLVNXVL cbg@IHQDbL PDFDP

SRWHQVL VXPEHU HiIQwsruDVL DF SHPEDQINLW

ORNDO EHVHUWD GDPsDN COLVWULNADQJ WHODK DGD G
SHQJIXQDDQQ\D o ETEOERZ

OHQJXPSXONDQOGHNG QFDQDNDQ SURMXNVL GBAQJD\DDQ

PHPSURVHV LQIBWPD\QUIDDWDQ VXRMHMNNSEORUDIVHPEXDW UDQFDQJDQ
%HUSLNLU NULWIQHGDIQDOWHUQDWLI SURGXN VXPEHU HQHUJL
NUHDWLI WHUEDUXNDQ

OHQJDSOLNDVL%%%EXDW SURGXN'LVNXVL OHPEXDW SURGXN GDQ
SHQJHWDKXDQ
EBE IDIEYD G%HPDQIDDWDQ VXHENBE ORUDWHPSUHVHQWDVLNDQ
PHQJJDPEDU?\ID H8HUJL DOWHUQDWNYSHULPH®DOXDVL NHIJLDWDQ
Q Q GDQ SUR\HOHPEXDWDQ SURGXN
NHVLPSXODQ
OHQJRPXQLNDVLNDQ KDVLO OHODSRUWNXQVKDVAHPEXDW ODSRUDQ KDVLO
SHPEXDWDQ SURGKHNVSORUDYHQHOLWLDQ VHGHUKDQD
SHPDQIDDWDQ VXRHEHUSUR\HN

HQHUJL DOWHUQDWLI
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6HEDLNQ\D SHVHUWD GLGLN GLEHUL NHEHBDVQQ PHPL!
GLEXDW +DO WHUVHEXW PHUXSDNDQ VDODK VDWX ZXM
GLIHUHQVLDVL SHPEHODMDUDQ GDUL VLVL SURVHV GL

-LND NRQGLVL SHVHUWD GLGLN GDQ NRQGLVL VHNROI
XQWXN PHPLOLK SURGXN JXUX GDSDW PHPEHULND
VHGHUKDQD FRQWRKQ\D SHPEXDWDQ EDWHUDL GH

EHUEDJDL OLPEDK RUJDQLN
\_ J

G. Pengayaan dan Remedial

$SDELOD VHOXUXK NHIJLDWDQ NRQVWUXNVL SHQHABWRKXDQ
$SNWLYLWDV KLQJJD GDSDW WHUODN YV D Q DO®HIOW) DED\D
WLGDN KDQ\D SURGXN VROXVL EHUXSD JDJDVD@NUBDUROLV \
EHQWXN PHGLD 3URGXN VROXVL \DQJ GDSDW GLKNYLONDG
HQHUJL VHGHUKDQD DODW SHQJKHPDW HQHUJL BWRBQHPLQ
EDNDU IRVLO VLVWHP UHJXODVL VHGBQK DLV S Q SHHDRD @/Di
VNDOD NHODV DWDX UXPDK GDQ ODLQ ODLQ /DQJNDK O
SUR\HN SHPEXDWDQ SURGXN GDQ IRUPDW ODSRUDQ GDSD\

SHPLOLKDQ SURGXN \DQJ GLKDVLONDQUBDQQSRUWRGH
PHPHUKDWLNDQ NRQGLVL VHNRODK GDQ SHVHQYD GLGL
GHQJDQ SURGXN SHPEHODMDUDQ \DQJ NRPSOHNV G
LOQVWUXNVLQ\D GLDNRPRGLU GDODP 4WXU SHQJDLDDQ SDG
SHQJD\DDQ GDSDW GLPRGL4NDVL GDQ GLVHVXDLNDQ GHQJELC
GDQ VWUDWHJL SHPEHODMDUDQ \DQJ GLJXQDNDJQ

\_

$GDSXQ EDJL SHVHUWD GLGLN \DQJ GL EDZDXMDDWDR UD!
DOWHUQDWLI SHUOX GLVLDSNDQ EDJL SHVHUWDSIGRGLN \I
XQWXN PHQMDPLQ NHWHUFDSDLDQ WXMXDQ SHPEMIODMDU
GDSDW GLODNXNDQ EDJL SHVHUWD GLGLN \DQDBDWIDKEHO
PHPEXDW OHPEDU SHUEDLNDQ XQWXN WXJDV GD\@QUHV GD

Panduan Khusus Bab VI
Energi Terbarukan



VHMHQLY SDGD EDJLDQ LQGLNDWRU \DQJ EHOXM®HPHQXKI|
IRUPDW EHULNXW

Lembar Remedial:

%DJLDQ PDQD \DQJ VHEHOXPQ\D GLMDZDE NXUDQJ WHS
%DJDLPDQD MDZDEDQ \DQJ EHQDU"

&REDODK NHUMDNDQ NHPEDOL VRDO EHULNXW LQL
_J

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW EHNHUMD VDPD GHQJDQ RUDQJ WXD ZDOL W
GLEHULNDQ NHSDGD DQDNQ\D .HWLND BBHKBQ WDQG LGLIS\HRPB@ KNI
XQWXN PHQJHUMDNDQ WXJDV SDGD NHJLDWDQ BH@HBDWYODWL $N

GLKDUDSNDQ RUDQJ WXD ZDOL WXUXW PHPDQWDYHIWRYHYV \D(
GLGLN

'DODP SURVHV SHQ\HOHVDLDQ WXJDV WXJDKDNVENDIQVDYV F
LNXW PHQGDPSLQJL SHVHUWD GLGLN G D® DNHEBD GMH P E H
SHVHUWD GLGLN VDDW PHQJDNVHV LQIRUP DXL GDLSDYWH U (
PHQJLQIRUPDVLNDQ KDVLO UH5HNVL GDQ SHQFDSDQDQ SHVH
VHEDJDL VDODK VDWX EHQWXN XPSDQ EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK .. 73 XQWXN EDE LQL GDSDW GLOLKDW BHXAD 7DEHC
NHWHUFDSDLDQ SHVHUWD GLGLN WHUKDGDS ..7G ESHDWNXW D
GLODNXNDQ ROHK JXUX

Tabel74 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLI  7HV $NWLYLWDYV
1RQ 7HV 3HQLODLDQ NLQHUMD SDGD $NWLYLWDYV
6XPDWLI 7THV /IDWLKDQ VRDO WHUSDGX $\R &HN 3HPDKD]

$NWLYLWDYV

1RQ 7HV $SNWLYLWDYV

Panduan Guru limu Pengetahuan Alam
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3HQLODLDQ GDODP WDEHO DGDODK FRQWRK *XUX GDSD\
GLVHVXDLNDQ GHQJDQ NRQGLVL PDVLQJ PDVLQJ VHNF
GLODNXNDQ GHQJDQ SHPEHULDQ WXJDV DWDX SHPE]
GLDNKLUL GHQJDQ WHV 7HV UHP HXIDR® DRQG HERLADXQ/ WX IGX
SHPEHODMDUDQ \DQJ EHOXP WXQWDV SDGD PDVLQJ PDVI

Tabel 75 &RQWRK 5XEULN 3HQLODLDQ $NWLYLWDV

Perlu . _
Indikator e CLLuT Baik Sangat Baik

Penilaian
0,0-1,5 1,6-2,9 3,0-3,5 3,6-4,0

6LVWHPDWLND
SHQXOLVDQ

7LGDN
PHQJXPSXO

WXJDV
.HWHUVHGLDDQ

GDWD

.XDOLWDYV
VXPEHU
WXOLVDQ

3HQXOLVDQ HVDL
3HQXOLVDQ3HQXOLVDQWMXDL IRUPDW
NXUDQJ VHWKDMXDL IRUPDO GLDUDKNDQ
GHQJDQ IRUMRMWDW \DQROHK JXUX
\DQJ GLDUDRBNDQDKND QSRI@HKIODVDQ
ROHK JXUX GOWX WHWDSBLQXW GDQ
SHQMHODVDSHQMHODVDRHQMHODVNDQ
NXUDQJ UXQWWDQJ UXQ@ONDODK
GHQJDQ EDLN

6HOXUXK
HEHUDSD 6HOXUXK

D
SH%Q\DWDD
HUQIDWDDRHUQ\DWDDQ
WLGDN GLVHUWDL

GLVHUWDL GH@HNWDL GHQJIDQ
GHQJDQ GDWD

DWD GDQ I®DNWD GDQ IDNWD

GDQ IDNWD GL

GL ODSDQJD3L ODSDQJD
ODSDQJDQ Q QIDQ

=

7THUGDSDW
6HOXUXK

7LGDN VXPEHU

PHQFDQW X PENIDRD D Q oy PEHU EDFDDQ
GDUL VXPEHU

GDIWDU SXWKPEBU NXUDOJ
WHUSHUFD\D

WHUSHUFD\D

Nilai akhir = (total nilai : 3) x 25

Panduan Khusus Bab VII
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*XUX ELVD PHPRGL4NDVL UXEULN SHQLODLDQ|VHVXDL 1!
SURVHV SHQLODLDQ GLPXODL GDUL SHUHQFDQDDQ SHOD
GDQ SUHVHQWDVL

_J

J. Kunci Jawaban

1. Aktivitas 7.1

3DGD SHQXJDVDQ LQL MDZDEDQ SHVHUWD GLGLN WHUGDSI
NXQFL SHQLODLDQ EHULNXW
'DWD VHVXDL GHQJDQ JUD4N \DQJ GLWDPSLONDQ
3HQMHODVDQ VHVXDL GHQJDQ LQVWUXNVL SHQXJDVDQ
6XPEHU EDFDDQ GLFDQWXPNDQ SDGD MDZDEDQ

2. Aktivitas 7.2

OHQHQWXNDQ EHVDUDQ EHVDUDQ \DQJ SHUOX GLNHWDK
EHVDU HQHUJL WHUNDLW EHVHUWD GLPHQVL GDQ DOD\

Besaran
No. | Bentuk Energi yang perlu Satuan Sl Alat Ukur Dimensi
diketahui

(QHUJL NLQHMAHWNSDWDQ3DQMDQJ3DQMDQJ >/@>7@
SDGD PRELOPRELO PDLQPQGDQ OLQWDVDQ
PDLQDQ \DQJSDQMDQJ ZDNWX VSHQJJDULV

EHUJHUDN ORU@WDVDQ GDQ :DNWX

ZDNWX WHPSXK stopwatch
(QHUJL SRWHWIL@IOLDQ P 3HQJJD WLV
SDGD EHQGD PHWHUDQ

\DQJ GLMDWXKNDQ
SDGD NHWLQJJLDQ
WHUWHQW X

.DORU DLU \®OMVVD GDQ 0DVVD 0DVVD 0DVVD >0@
GLSDQDVNDGHUXEDKDQ NJ GDQ QHUDFD 6 X K X
VXKX VXKXSHUXEDKBBUXEDKDQ >..@
DZDO GDQ VXKX . VXKX
DNKLU WHUPRPHWHU
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Besaran

Bentuk Energi yang perlu Satuan Sl Alat Ukur Dimensi
diketahui
(QHUJL OLVWWHHIGND SRWH®%MGDO OXOWLPHWHU %HGD
\DQJ GLKDVLNONDM DUXV SRWHQVLDO SRWHQVLDO
ROHK JHQHUOMWRNMWULN GDBQ >0@ > @@
NHFLO KDPEDWDQ .XDW DUXV .XDW DUXV
OLVWULN OLVWULN $ OLVWULN >, @
+DPEDWDQ +DPEDWDQ
OLVWULN v OLVWULN
>0@>/@t>7@

OHQHQWXNDQ VDWXDQ 6, GDQ GLPHQVL GDUL EHVD
NRQVWDQWD EHULNXW LQL

Besaran/ Satuan
Bentuk Energi Dimensi
Konstanta

(QHUJL SRWHQVLDO JUDYLWDVR V3HUF & 5@ WDA)
JuDYLWDVL J

.DORU .DORU MHQLV FI[] >7®J. @

OHPEXNWLNDQ EDKZD SHUVDPDDQ LQL PHPLOLNL C
GHQJDQ HQHUJL

Dimensi

\[o} . Bentuk Energi Persamaan Dimensi
Energi

(QHUJL NLQHE&IL%&mVZ >0@">/P>TDA@>T@

MIIL]2  (QHUJL SRWHQVLDO

F  JupyLwpvL m-mdh >0@>/@+00@ >08r@Q

S0@ M >1@... @ ... @

.DORU Q=mc (T >0 @ >/1a®

Aktivitas 7.3

Pada SHQXJDVDQ LQL MDZDEDQ SHVHUWD GLGLN WHUGDSTE

NXQFL SHQLODLDQ EHULNXW
Panduan Khusus Bab VII
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W)

OHQ\HEXWNDQ VXPEHU VXPEHU HQHUJL SHPEWQJINLW ¢

OHPEHULNDQ FRQWRK ORNDVL SHPEDQJNLWLOLVWULN

GHQJDQ WHSDW

OHQMHODVNDQ NHMDGLDQ NRQYHUVL HQHUJL \DQJ WF

G OHQJHORPSRNNDQ MHQLV VXPEHU HQHUJL EHUGDVDU
GHQJDQ WHSDW

H OHQMHODVNDQ NHOHELKDQ PDVLQJ PDVLQJ VXPEHU H

| OHQMHODVNDQ GDPSDN SHQJJXQDDQ VXPEHU HQHUJL

J 6XPEHU EDFDDQ UHOHYDQ GLFDQWXPNDQ SDGD MDZDI

m

Tm

&RQWRK SHQJHORPSRNDQ VXPEHU HQHUJL EHUGDKDUNDQ N
VHEDJDL EHULNXW

D (QHUJL WDN WHUEDUXNDQ EDKDQ EDNDU IRVLO VHS
EXPL GDQ JDV EXPL

E (QHUJL WHUEDUXNDQ DQJLQ PDWDKDUL DLU JHORF
ELRPDVVD ELRJDV JHRWHUPDO GDQ ODLQ ODLQ

'DPSDN SHQJJXQDDQ VXPEHU HQHUJL WDN WHUEDUXNDQ [

D OHQ\HEDENDQ SROXVL XGDUD GDUL JDV EHUEDKD\L
PHQ\HEDENDQ EDQ\DN GDPSDN VHSHUWL WHUJDQJ
PDV\DUDNDW KXMDQ DVDP GDQ ODLQ ODLQ

E .HUXVDNDQ OLQJNXQJDQ DNLEDW DRQK XNQH WV HDRKIDWDDK/
VXPEHU HQHUJL WDN WHUEDUXNDQ VHSHUWL SHUYV
.HKLODQJDQ KXWDQ GDSDW PHQJXUDQJL NHDQHN
PHQJDNLEDWNDQ EHUEDJDL VSHVLHV NHKLODQJDQ KDEI
NHVHLPEDQJDQ HNRVLVWHP GDQ PHPSHUEXUXN SHUXE

F J/LPEDK EHUDFXQ KDVLO SHQJRODKDDQ VXPEHU HQHU
WHUOHSDV NH OLQJNXQJDQ \DQJ EHUGDPSDN WHUKDGLE

G 'DQ ODLQ ODLQ

.HPXQINLQDQ MXPODK MDZDEDQ VHWLDS SHVHUWD GLGL
HQHUJL \DQJ GLXODV EHUEHGD EHGD *XUX GPB3OW PHPE
MXPODK VXPEHU HQHUJL \DQJ GLXOPYDRL VRO RN FHIHPIDLO
*XUX GDSDW PHPXWXVNDQ FDUD SHQLODLDQQ\D EHUJD(
SHVHUWD GLGLN
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Aktivitas 7.4

-DZDEDQ EHUJDQWXQJ SDGD QLODL QLODL DSD \DQJ Gl
GDUL EHULWD \DQJ GLWHOXVXUL ROHK SHVHUWD GLGLN

Aktivitas 7.5

-DZDEDQ EHUJDQWXQJ SDGD NHELDVDDQ DWDX VLNC
SHQJIXQDDQ HQHUJL GDODP NHKLGXSDQ VHKDUL KD
PHPEHULNDQ ELPELQJDQ XQWXN SHVHUWD GLGLN \DQJ
SROD KLGXS \DQJ KHPDW HQHUJL

Ayo Cek Pemahaman

OHQHQWXNDQ EHQDU DWDX VDODK

Pernyataan Benar  $alah

7THUGDSDW VHNLWDU JXQXQJ DSL GL ®XQLD

6HNLWDU JXQXQJ DSL GL ,QGRQHVLD VXGDK GLSDQWDX
GHQJDQ SHUDODWDQ VHLVPLN

3ULQVLS NHUMD JHQHUDWRU SHPEDQJNLW OLVWULN WHQUD
EXPL VDPD GHQJDQ SULQVLS NHUMD GLQDPR PRELO PDLQL
\DQJ PHQJIJXQDNDQ EDWHUDL XQWXN PHPXWDU URGD

,QGRQHVLD PHPLOLNL SRWHQVL JHRWHUgPDO VHNLWDU
0:

Cara pengerjaan:
Pernyataan 1:

,QIRUPDVL \DQJ WHUVHGLD SDGD WHNV EDFDDQ VRDO |
DSL GL GXQLD EHUDGD GL ,QGRQHVLD \DLWX VHED
VHKLQJJD FDUD SHQJHUMDDQQ\D DGDODK VHEDJDL E
™ MXPODK JXQXQJ DSL GL GXQLD JXQXQJ D
-XPODK JXQXQJ DSL GL GXQLD JXQXQJ DSL
3HUQ\DWDDQ EHQDU

Panduan Khusus Bab VI
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®

Pernyataan 2:

,QIRUPDVL \DQJ WHUVHGLD SDGD WHNV EDFDDQ VRDO DG
DSL GL GXQLD EHUDGD GL ,QGRQHVLD \DLW S NGED@®\DN
JXQXQJ DSL GL DQWDUDQ\D EHOXP GLSDQWDX GHQJDQ
VHKLQJJD FDUD SHQJHUMDDQQ\D DGDODK VHEDJDL EH!L
-XPODK JXQXQJ DSL \DQJ VXGDK GLSDQWDX GHQJDQ
JXQXQJ DSL
3HUVHQWDVH JXQXQJ DSL \DQJ VXGDK GLSDQWDX

69
VHLVPIl—Ecl; ™
BHUQ\DWDDQ VDODK
Pernyataan 3:

3ULQVLS NHUMD GLQDPR PRELO P D L QEDQN\HDUQDIL PYH@W XKQ [
PHPXWDU URGD DGDODK PHQJXEDK HQHUJL OLVWULN

HQHUJL PHNDQLN JHUDN URGD PRELO PDLQDQ 7HNV |
XDS SDQDV EXPL LQL PHPXWDU WXUELQ DGD HQHUJL
GDSDW PHQJKDVLONDQ HQHUJL OLVWULN VHELQJJD SUL
PDLQDQ GDQ SULQVLS NHUMD SHPEDQJNLW OLVWULN E
3HUQ\DWDDQ VDODK

Pernyataan 4:

,QIRUPDVL \DQJ WHUVHGLD SDGD WHNV EDFDDQ VRDO
EXPL \DQJ WHODK GLPDQIDDWNDQ EDUX GDUL VHO>
EXPL \DQJ DGD GL ,QGRQHVLD GLWXQMDQJ GHQJDQ G
OLVWULN \DQJ GLKDVLONDQ GDUL SHPEDQJNLW OLVW
WHODK GLKDVLONDQ ,QGRQHVLD VHKLQJJDL®RWHQVL
GDSDW GLWHQWXNDQ GHQJDQ FDUD VHEDJDL EHULNXW

SRWHQVL JHRWHUPDO GL ,QGRQHVLD WXGDK HQHUJ

GLKDVLONDQ

SRWHQMWHUPDO GL ,QGRQHVLD HQHGWUK DOLNOMUWDIN \D (

SRWHQVL JHRWHUPDO GL ,QGRQHVLD 0:
3HUQ\DWDDQ EHQDU
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3DGD WHNV WHUVHEXW SHQXOLV PHQ\DWDNDQ EDK.
GLODOXL ROHK VDEXN VLUNXP 3DVL4N DGDODK PHPL
DNWLI GDQ VHULQJ WHUMDGL DNWLYLWDV VHLVPLN 3t
SHQXOLY SDGD SHPEDFD PHODOXL SHUQ\DWDDQ WHUYV
KDUXV OHELK ZzDVSDGD WHUKDGDS SRWHQVL EHQFDQ

3HQMHODVDQ GHQJDQ PHQJHWDKXL ULVLNR WLQJJD
3DVL4AN GLKDUDSNDQ SHPEDFD ZDVSDGD GDQ EF
NHPXQJNLQDQ EHQFDQD \DQJ WLGDN GDSDW GLSUHG

%HUGDVDUNDQ VNHPD JDPEDU GDQ SHQMHODVDQ \D
DODW DODW \DQJ SHUOX GLVHGLDNDQ SDGD SHPEDQ
EXPL XQWXN PHQJKDVLONDQ HQHUJL OLVWULN DGDOD
XDS GDQ DLU SDQDV VHSDUDWRU WXUELQ JHQHUI
SHQJXNXU WHNDQDQ PHQDUD SHQGLQJLQ GDQ ODLC

K. ejéj }eé

6HODLQ GLODNVDQDNDQ ROHK SHVHUWD GLGLNHKJH5HN)\
JXUX 5H5HNVL EHUPDQIDDW XQWXN SHQJHPEDQJDQ GLUL
SHPEHODMDUDQ EDJL JXUX 5H5HNVL \DQJ GLODSOMDQIROH
GLODNXNDQ VHFDUD UXWLQ GDQ GLGRNXPHQWDVLNDQ GD
+DO KDO \DQJ GDSDW GLSHUKDWLNDQ NHJLDWD@OBEHNVL
PDWHUL SHPEHODMDUDQ EHVHUWD NHEHUPDQIDDWDQQ\D
SHPEHODMDUDQ NHQGDOD VHODPD SURVHV SHPEHODMDL
EHUEDJDL NHORPSRN SHVHUWD GLGLN 3URSMVPDB5HN
DSDELOD JXUX PHODNXNDQ GLVNXVL GHQJDQ WH®RDHY VHMEL
SHPEHODMDUDQ EDLN \DQJ WHODK GLODNXNDQ PDXSXQ WHOI
UH5HNVL NHJLDWDQ SHPEHODMDUDQ DNDQ EHUODQJVXQJ V
EDJL JXUX GDQ SHVHUWD GLGLN +DVLO HYDOODI)VGMWHAPYHE
SHPEXDWDQ UHQFDQD NHJLDWDQ SHPEHODMDUDQ XQWXN
SURVHV UH5HNVL GDSDW GLJXQDNDQ ROHK \XQ XVXQWON P
UHQFDQD SHPEHODMDUDQ VHODQMXWQ\D GDQ PHPEHUL SI
SHVHUWD GLGLN \DQJ PHPHUOXNDQQ\D

Panduan Khusus Bab VII
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L. Sumber Belajar Utama

%HEHUDSD VXPEHU UHIHUHQVL \DQJ GDSDW GLIXXPDNDQ ED
EHULNXW

JHUU\ 5 DQG (OL]DEmWKGenerator: A Field Guide to Renewable

Energy Technologies. ™ (GLWLRQ >RQOLQH@ WHUVHGLD GL ZZZ OL
RUJ

+DOOLGD\ ' O5HVQLFN DQG Bundamedthl$idd Physics. WX
(GLWLRQ 1HZ <RUN -RKQ :LOH\ 6RQV ,QF

+HZLWW 3D X @onceptual Physics WX(GLWLRQ 86 3HDUVRQ (GXFD)

,QF

6DQJ ' -RQHV * &KDGKD * D Q CGaRdRdg¥® Int€rhational

AS and A Level Coursebook ™ (GLWLRQ 3K\WLFV 8. &DPEULGJH 8Q
3UHVYV
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A. Pendahuluan

3HUXEDKDQ ,NOLP DGDODK WRSLN WHUDNKLGL®IQN BHSEH® D M
: 60$ 03 7RSLN LQL PHQJJDPEDUNDQ WHQWDQJ IHQRPHQD S
GDQ VROXVL SHUXEDKDQ LNOLP %DE LQL PHUXSDNDQ DSO
VHEHOXPQ\D EDLN SDGD PDWD SHODMDUDQ 4VLND NLPLD F

7RSLN LQL EHUKXEXQJDQ GHQJDQ %DE .LPLD +LMDX
7HUEDUXNDQ VHEDJDL GDVDU GDODP SHQHQWXDQ VROXVL
VHUWD %DE .HDQHNDUDJDPDQ ODNKOXN +LGXS XQWXN PHC
GDPSDN SHUXEDKDQ LNOLP WHUKDGDS HNRVLVWRP GDQ NH
6XEEDE SDGD WRSLN LQL GLVXVXQ EHUMHQMD QJEHMEQWD UND Q
FRQWRK SHVHUWD GLGLN KDUXV PHP DK D PQWHUDNVEL B QBMDIXX (
NRPSRQHQ HNRVLVWHP VHEHOXP EHODMDU WHQWD®J EDJDL
LNOLP WHUKDGDS HNRVLVWHP %HULNXW LQLPPWHBXSDNDQ
SHUXEDKDQ LNOLP

SHQLQJIJNDWDQ
( 6XKX %XPL

SHQLQJIJNDW &2
GLVHEDENDQ

ROHK
PHPLOLNL

JHMDQD 3HQLQJNDWDOQ
e BXKX $LU /DXW

FRQWRKQ\D
SBHQLQJNDWDI/®QRPHQD
3HUPXNDDQ /DX 1HWUDO

BHQFDLUDQ (V
(IHN 5XPDK .

$SNWLYLWDYV

GLPLWLJDVL
OHQJXUDQJL (Pdengan

*DV 5XPDK .DF
PERUBAHAN N S N ha ] /D 1LQD
X

(

IKLIM
3HUDQ ,QGL
oot (O 1LQR

— %HQFDQD $ODP

SHUMDQMLD DULV SHUXEDKDQ (NRVLVWHP
— GDQ .HDQHNDUDJDPDQ
306 % PHQJLQLVLDWL +D\DWL

NHUMD VDPDPHPLOLNL
JOREDO  GpPSDN_ HVHKDWDQ 0DQXVLD

“— _HUXJLDQ (NRQRPL
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B. Konsep dan Keterampilan Prasyarat

ODWHUL SUDV\DUDW \DQJ KDUXVY GLNXDVDLPR®BHKGHWBWIW L
EDE LQL DGDODK LQWHUDNVL DQWDUNHUYWBPLSRRDXKNNXEBDB QRC
HNRVLVWHP UHDNVL NLPLD GDQ HQHUJL WHUEDUXNDQ

*XUX SHUOX PHPHULNVD SHPDKDPDQ GDVDU GDQI NRQGL
GHQJDQ PHODNXNDQ DVHVPHQ DZDO SHPEHODLRMDDNDLD 61
DVHVPHQ VHFDUD XPXP JXUX GDSDW PHQJXODMW NHPED
GLNXDVDL GHQJDQ EDLN ROHK NHEDQ\DNDQ SHWHUJWWDD GL
GLGLN \DQJ PHPEXWXKNDQ SHQMHODVDQ PDWHEUGCSSIDNV\DU
PHQ\HGLDNDQ EDKDQ PDWHUL WHUNDLW PDWHUL SUDV\DL
PHGLD VHSHUWL YLGHR GDQ JDPEDU VHUWD PHPEHULNLIL
\DQJ PXGDK GLDNVHVY ROHK SHVHUWD GLGLN

C. Penyajian Materi Esensial

.RQVHS SHQWLQJ DWDX NRQVHS NXQFL \DQJ KDDOWDIGLEHL
VHEDJDL EHULNXW

SHUXEDKDQ LNOLP GLWDQGDL GHQJDQ DGDQ\D SHQLQ
ODXWDQ SHQFDLUDQ HV GL NXWXE GDQ PHQLQJNDWQ\D
DGDQ\D SROD FXDFD \DQJ HNVWUHP

3HUXEDKDQ LNOLP GLVHEDENDQ ROHK SHQLQJNDWDQ

DNLEDW DNWLYLWDV PDQXVLD VHSHUWL SHPEDNDUDQ
'DPSDN SHUXEDKDQ LNOLP GDSDW WHUOLKDW GDUL EDQ
DODP VHSHUWL NHNHULQJDQ 6HODLQ LWX SHLGXEDKDQ
NHVHLPEDQJDQ HNRVLVWHP GDQ NHSXQDKDQ GDUL VXD
3HUXEDKDQ LNOLP GDSDW GLWDQJJXODQJL GHQJDQ FDU
JDV UXPDK NDFD GDQ PHQHUDSNDQ JDDP KK XK IDNG D DHE

*XUX GDSDW PHPLOLK GDQ PHQJHPDV IDNWD IDNWD SHC
SHUXEDKDQ LNOLP \DQJ WHUMDGL GL VHNLWDU LQINXQ

Panduan Khusus Bab VIII
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D. Apersepsi

7THUGDSDW EHEHUDSD VWUDWHJIL SHQ\EPEDILQIQ BFHHUWWEKSW D Gl
EHEHUDSD FRQWRK DSHUVHSVL \DQJ GDSDW GLODNXNDQ RO

*XUX PHQJDMDN SHVHUWD GLGLN XQWXN PHQ@DL@GBHQWL4N
EHUODQJVXQJ VDDW LQL NHPXGLDQ WDQ\DNDQ $SDNI
PXVLP NHPDUDX" 6HWHODK LWX JXGDGEN QUDWION FSHIYHLQN D!
DSDNDK DGD SHUEHGDDQ ODPD PXVLP KXMDQ DWDX NHPDI
WDKXQ WDKXQ VHEHOXPQ\D GDQ WDQ\DNDQ SHUEHGDDQQ

*XUX PHQJDMDN SHVHUWD GLGLN PHQJDPDWL *DREDU W |
ODKDQ SHUWDQLDQ 6HODQMXWQ\D JXUX PHQJDMDN SHV
EHULWD EHULWD WHQWDQJ PDVDODK PDVDODK ODLQQ\D
SHUXEDKDQ LNOLP VHSHUWL EDQMLU ORQJVRU GDQ ODLI
$SD \DQJ PHQ\HEDENDQ LQL WHUMDGL" $SDNDK DGD NDL
EXPL \DQJ PHQLQJNDW"

*XUX PHQJDMDN SHVHUWD GLGLN XQWXN EHUSLNLU ED
PHQJDODPL SHUXEDKDQ 7HNDQNDQ EDKZD SHUXEDKDQ ¢
PHQXMX NH DUDK QHJDWLI GHQJDQ PHPEHULNDQ FRQW
DGDQ\D WLQGDN ODQMXW XQWXN PHQFHJDK KDO WHUVHE

3HQMHODVDQ LQL PHUXSDNDQ FRQVWRKPIHSHMHPHEDWOL NMXQ X G
DSHUVHSVL ODLQQ\D

E. Penilaian Sebelum Pembelajaran

8QWXN PHQJHWDKXL NHVLDSDQ EHODMDU SHVHWDEDLGLGLN \
JXUX KDUXV PHODNXNDQ DVHVPHQ DZDO 6HODIXJDRVE®SODWLO D
GLIJXQDNDQ VHEDJDL SHUWLPEDQJDQ GDODP PHQHQWXNDQ I
*XUX GDSDW PHODNXNDQ DVHVPHQ DZDO SHPEHODMDUDQ G
VHSHUWL WHVY WHUWXOLV NXLV DWDX WD Q\DG L\DIDADEN D&Y H V
XQWXN PHQJHWDKXL SHPDKDPDQ SHVWHWID S3UIG\D UDHU IGD
NHPDPSXDQ DZDO SHVHUWD GLGLN WHUNDLW GHQJDQ WRS
DVHVPHQ DZDO SDGD EDE LQL EHUXSD WHV LVLDQ VHEDJDL
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Contoh asesmen awal:

-DZDEODK SHUWDQ\DDQ EHULNXW GHQJDQ VLQJNDW

$SDNDK NDOLDQ PHQ\DGDUL EDKZD WHUMDGL SHUXEDK
WDKXQ WHUDNKLU"
$SD VDMD FRQWRK DNWLYLWDV \DQJ PHQ\HEDENDQ W
LNOLP"
$SD VDMD GDPSDN SHUXEDKDQ LNOLP WHUKBBDS HNR

_

*XUX GDSDW PHQJJXQDNDQ WHNQLN ODLQQ\D GDODP PHOL
PLVDOQ\D GHQJDQ EDQWXDQ DSOLNDVL .DKRRWJ)WDX 4 X

'DWD DVHVPHQ DZDO WHUVHEXW GDSDW GLJXQDQDQ RO
GDODP PHQ\XVXQ SHUHQFDQDDQ SHPEHODMDUDQ 'DWD LQ
PHQJDWXU SHPEDJLDQ NHORPSRN DWDXSXQ PHPEHULNDQ
VHVXDL GHQJDQ NHEXWXKDQ SHVHUWD GLGLN &RQAMR M@\ D
GLGLN VHFDUD KHWHURJHQ VHKLQJJD SHVHUWD ®HELN \DQ
EDLN DNDQ PHPEHUL EDQWXDQ SDGD SRSXDQIDGRLGQND\D
NXUDQJ

F. Panduan Pembelajaran

:DNWX \DQJ GLSHUOXNDQ GDODP SHPEHODMDUD@GDEDE L«
-3 *XUX GDSDW PHQ\HVXDLNDQ ZDNWX EHUGDVDUNDQ NR
PDVLQJ PDVLQJ WHWDSL KDUXV WHWDW HWIP I8 H RBUW QN 5D G [
LQL GLNXDVDL ROHK SHVHUWD GLGLN

$NWLYLWDV SHPEHODMDUDQ \DQJ GLVDUDQNDQ GDODP E
SUR\HN \DQJ GLODNXNDQ VHFDUD EHUWDKDS 3DGD NHJI
PHODNXNDQ REVHUYDVL GDQ PHQFDUL GDWD WHUNDLW IDNWI
'DUL GDWD LQL SHVHUWD GLGLN DNDQ EHUOMDGL\@\PHQJ
SHUXEDKDQ OLQJNXQJDQ GHQJDQ NHMLDXND QWAL X D DIV 3 X
GDSDW MXJD PHP Qaphd @yintizBrQ GDODP DNWLYLWDV LQL VHSFH
PHQJJXQDANDKQ E Ragabhic organizer LQL DNDQ EHUPDQIDDW VHED
SHVHUWD GLGLN GDODP PHQHQWXNDQ VROXVL MMQUKDEGDS W
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EHUGDVDUNDQ DNDU PDVDODK \DQJ GLSLOLK GDQINDGD DNKL
PHQJDPSDQ\HNDQ WHUNDLW VROXVL \DQJ GLSIDOMIKQGDODP F
PDVLQJ *XUX MXJD GDSDW PHPDQGX SUR\HN GHQJDQ PHQJJXC
DGDODK FRQWRK LQVSLUDVL /.3' \DQJ GDSDW GLJXQDNDQ

Lembar Kerja Peserta Didik (LKPD)

Tujuan:
3HVHUWD GLGLN GDSDW PHQJDPSDQ\HNDQ VROKVL SHUPDYV
LNOLP

Langkah Proyek Tahap 1:

6HFDUD EHUNHORPSRN SLOLKODK VDODK VDWX SDQWD
NDOLDQ NHPXGLDQ REVHUYDVL SHUXEDKDQ JDULV SDC

&DWDWDQ MLND ORNDVL MDXK GDUL SDQWDL NDOLDQ
ZLOD\DK GL VHNLWDU NDOLDQ GHQJDQ PHQFHUPDWL S
GDQ SHUXEDKDQ ODPDQ\D PXVLP KXMDQ GD@NHPDUDX DV
VLNOXV KLGXS DWDX UHSURGXNVL KHZDQ GIDQ WXPEXK
DGD GL VHNLWDU NDOLDQ

+DVLO GLVNXVL
/RNDVL SDQWDL WHPSDW \DQJ GLSLOLK

+DVLO REVHUYDVL

SHUXEDKDQ JDULV SDQWDL
XQWXN \DQJ PHPLOLK SDQWDL

SHUJHVHUDQ PXVLP GDQ
SHUXEDKDQ ODPDQ\D PXVLP
KXMDQ GDQ PXVLP NHPDUDX

SHUXEDKDQ VLNOXV KLGXS
DWDX UHSURGXNVL KHZDQ GDQ
WXPEXKDQ WHUWHQWX
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6XVXQODK SHUWDQ\DDQ SHUWDQ\DDQ \DQJ|DNDQ ND
PHODNXNDQ ZDZDQFDUD WHUNDLW UDWD UDWD VXKX W
FXUDK KXMDQ WDKXQDQ GL GDHUDKPX VHODPD  WDK)

+DVLO GLVNXVL
3HUWDQ\DDQ \DQJ DNDQ GLDMXNDQ GDODP ZDZDQFD!I

GDQ VHWHUXVQ\D

XQMXQJLODK %0.* WHUGHNDW NHPXGLDQ|ODNXNDC
NHSDGD SHWXJDV %0.* -LND NDOLDQ MDXK| GDUL %0
PHQIJXQMXQJL VLWXV %0.* XQWXN PHQGDSDWNDQ LQI

$NWLYLWDV SUR\HN VHODLQ PHODWLK OLNMHUDWXJBDQ
PHODWLK NHSHNDDQ SHVHUWD GLGLN WHUKDIBWDEDRIOLVE DD
OLQIJNXQJDQ VHNLWDU 'DODP PHODNXNDQ SUR\HN JXUX
NHEHEDVDQ NHSDGD SHVHUWD GLGLN XQWXN PHRBFDKNDQ

*XUX GDSDW PHQ hiaglgcoigan@er ODLQQ\D GDODP PHODNXN
SUR\HN GDQ PHODNXNDQ SHQJDPDWDQ VHVXDL [GHQJDQ
\DQJ DGD GL VHNLWDUQ\D

J

'DODP SURVHYVY SHPEHODMDUDQ PRGHO pr@e@tbaGedD Q M X UN
learning VHVXDL GHQJDQ DNWLYLWDV SUR\HN \DQJ DNDQ GLODNY>
JXUX MXJD GDSDW PHQJJXQDNDQ EHUEDJDL PHWRGH DW
ODLQQ\D \DQJ VHVXDL GHQJDQ NRQGLVL VDWXDQ SHQGLGLTU
&RQWRKQ\D PHQ JioblerdbaBe® learning

OLVNRQVHSVL \DQJ VHULQJ WHUMDGL GDODP EDE LQlI
PHQLSLVQ\D ODSLVDQ R]JRQ DGDODK SHQ\HEDE GDUL S
HIHN UXPDK NDFD WHUMDGL NDUHQD EDQ\DN UXPDK DWD)
PHQJIJXQDNDQ NDFD 8QWXN PHQJDWDVL PLVNRQVHSVL JXUX
OHELK PHQGDODP WHUNDLW PLVNRQVHSVL \DQWDVBUGDNGL
EHUGLVNXVL GL GDODP NHORPSRN NHFLO GHQJDMDPWPEH
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PLVNRQVHSVL 'HQJDQ PHODNXNDQ NHJLDWDQ LQL SHVHUW
XQWXN PHQJXQJNDSNDQ SHPDKDPDQQ\D GDQ JXUX GDSDW P
DWDX PHPSHUEDLNL PLVNRQVHSVL

G. Pengayaan dan Remedial

3HVHUWD GLGLN \DQJ WHODK PHQFDSDL NULW®8DMD MW@/ HUF
..73 GDSDW GLEHULNDQ SHQJD\DDQ .HJLDWDQ SHQJD\DDQ \DQ
LQL DGDODK GHQJDQ PHQJDQDOLVLYVY GDQ PHQJNULWLVL NDOL
LNOLP %DJL SHVHUWD GLGLN \DQJ EHOXP PHSBRSDDP.73 GD
UHPHGLDO 3URJUDP UHPHGLDO GDSDW GLODNXNTHUWHQJDQ
PHODNXNDQ GLVNXVL SHQXJDVDQ \DQJ GLDNKLUL GHQJDQ GL
XODQJ 3HUOX GLFHUPDWL EDKZD S OPN)XNDQHPHVEX N HQ E O5S
..73 \DQJ EHOXP WHUFDSDL

H. Interaksi dengan Orang Tua/Wali dan Masyarakat

*XUX GDSDW PHPEHULNDQ LQIRUPDVL NHSDGD RWRDIQN WXD WF
\DQJ GLEHULNDQ NHSDGD DQDNQ\D .HWLND SHVHUWD GLGLN F
PHODNXNDQ ZDZDQFDUD GDQ PHODNXNDQ REVHUYDVL NH Ol
RUDQJ WXD LNXW PHQJDZDVL GDQ PHQGXNXQJ SURVHV GHQJC
PDV\DUDNDW VHEDJDL QDUDVXPEHU 6HODLQ LWX JXUX GDSD
UHS5HNVL GDQ SHQFDSDLDQ SHVHUWD GLGLN S®PEBD @WWMUL LC
XPSDQ EDOLN GL DNKLU EDE

. Asesmen/Penilaian

&RQWRK NULWHULD NHWHUFDSDLDQ WXMXDQ SHFREBODMDUD
SDGD EDE LQL DGDODK VHEDJDL EHULNXW

SHVHUWD GLGLN GDSDW PHQJLGHQWL4ANDVL IDNWD IDNWI
S3HVHUWD GLGLN GDSDW PHQJLGHQWL4A4NDVL DNWLYLWD
PHQ\HEDENDQ WHUMDGLQ\D SHUXEDKDQ LNOLP

SHVHUWD GLGLN GDSDW PHQGHVNULSVLNDQ GDPSDN SHU
3HVHUWD GLGLN GDSDW PHQJDQDOLVLV VROXVL GDQ PH
SHUXEDKDQ LNOLP

8QWXN PHQIJHWDKXL NHWHUFDSDLDQ SHVHUWW GGOGDN KV HUK
SHQLODLDQ \DQJ GDSDW GLODNXNDQ ROHK JXUX
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Tabel81 $VHVPHQ SDGD %XNX 6LVZD

JRUPDWLI 3UR\HN 6HSDQMDQJ PHODNXNDQ SUR\HN XQ'
PHPEHULNDQ XPSDQ EDOLN

6XPDWLI7HV $\R &HN 3HPDKDPDQ

BUR\HN BUR\HN

*XUX GDSDW PHQJHPEDQJNDQ ..73 ODLQ \DQJ VHVXDL GHQ
SHQGLGLNDQ *XUX MXJD GDSDW PHQJHPEDQJNDIQ EHQW
\DQJ VHVXDL GHQJDQ NRQGLVL GL VDWXDQ SHQGLGLN
EHUSHGRPDQ SDGD ..73 \DQJ GLNHPEDQJNDQ

_J

%HULNXW DGDODK FRQWRK FRQWRK LQVWUXPHRIWDIIUED SD\
GDODP PHODNXNDQ SHQLODLDQ

Tabel8.2 &RQWRK 5XEULN 3HQLODLDQ SDGD $\R &HN 3H

Skor

coa L oose

-DZDEDQ /HELK GDUL$GD MDZDEBPXD 6HP XD
SHUWDQ\DDRDZDEDQ \DRQJ VDODKMDZDEDQ MDZDEDQ EHQDU
ERERW VDODK EHQDU WHWILSQ OHQJNDS

WLGDN OHQUWWESODK GLWXOLV
LVWLODK GGWRODQ WHSDW
GHQJDQ WHSDW

:DNWX /IHZDW OHELKZDW KDUL /IHZDW KDUL 7THSDW Z
SHQJXPSXOBQUL KDUL

WXJDV

ERERW

Nilai total sk or bobot 100
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Tabel83 &RQWRK 5XEULN 3HQLODLDQ 3UR\HN

Perencanaan SRLQ WHUSHQXKL
3HPLOLKDQ ORNDVL REVHUYg)l}\(IEQ WHUSHOXKL
3HPLOLKDQ SHUOHQJNDSDQ GDQ FDUD
PHPSHUROHK GDWD SRLQ WHUSHQXKL
5DQFDQJDQ MDGZDO SURVH\SRH® MWN-MDPSQHIDXX L
SUR\HN
3HPLOLKDQ PHGLD NDPSDQ\H

Proses pelaksanaan proyek SRLQ WHUSHQXKL
3HUVLDSDQ SHUOHQJINDSDQ REVHUYRMY oxkL
3HUVLDSDQ SHUWDQ\DDQ ZDZDQFDUD
HVHVXDLDQ GDWD \DQJ GLFPTLRcNHBYSH QXKL
SHUHQFDQDDQ SUR\HN SRLQ WHUSHQXKL
.HUMD VDPD NHORPSRN

Hasil produk kampanye SRLQ WHUSHQXKL
OHGLD \DQJ GLIXQDNDQ PHQDMLN v yusHOXKL
OHQDPSLONDQ JDPEDU
HEHQDUDQ LVL PHGLD NDPSHth® WHUSHQXKL
_HPXGDKDQ GDODP PHPDKDP$RRIGWBI USHQXKL
NDPSDQ\H

Presentasi SRLQ WHUSHQXKL
3HQJJIJXQDDQ EDKDVD \DQJ EQI!QEIQG\RQUSHQXKL
EHQDU

3HQ\DPSDLDQQ\D PXGDK GLSTWSPWHUSHQXKL

3HQJIJXQDDQ PHGLD \DQJ PHO®IUQNWHUSHQXKL
.HNRPSDNDQ WLP

Nilai total sk or bobot 100

40

I S A T

*XUX ELVD PHPRGL4ANDVL UXEULN SHQLODLDQ
SURVHVY SHQLODLDQ GLPXODL GDUL SHUHQFDQD
GDQ SUHVHQWDVL

J
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6HODPD PHODNXNDQ DVHVPHQ IRUPDWLI PDXSXQUULXDMWLI .
XPSDQ EDOLN \DQJ NRQVWUXNWLI GDQ VSHVL4N VHKLC
PHQJHWDKXL EDJLDQ \DQJ VXGDK EHUNHPEDQJ EDLN G
GLNHPEDQJNDQ ODJL &RQWRK XPSDQ EDOLN \DQJ GDS|
WHUNDLW DNWLYLWDV SUR\HN \D QH IPH © BIIUKH Q WD @NLDNVA L B H\¢
GLNHUMDNDQ ROHK SHVHUWD GLGLN DGDODK VHEDJDL EH!

%DJXV .DLOD WHODK PDPSX PHPHWDNDQ EHUEDJDL
PHQ\HEDENDQ WHUMDGLQ\D SHUXEDKDQ LNOLP .DLO
ODJL GDODP PHQJDQDOLVLY DNDU DNDU SHQ\HEDE GL
PHQ\HEDENDQ SHUXEDKDQ LNOLP

J. Kunci Jawaban

Ayo Cek Pemahaman
Soal 1:

Pertanyaan A:

%HUGDVDUNDQ LQIRUPDVL SDGD JUD4N VXKX UDWD UDWI
r& GLWDQGDL GHQJDQ DQRPDOL VXKX VHEHVDU
6XKX WHUSDQDV VHODPD WDKXQ WHUDN KHW®WQ WHU M D C
VXKX XGDUD VHEHVDU ré& r& GL DWDV VXKX UDWD |
5DWD UDWD DQRPDOL VXKX VHODPD WDKXQ WHUDNKL
01 0,2 05 0,4 0,2 0,2 0,6 0,3 0,2 0,2
10

0,29 C

GHQJDQ VXKX UDWD UDWD VHEHVDU

27 27,09 27,3 27,2 27,1 27 27,4 27,1 27 27
10

27,1C

Pertanyaan B:

'DPSDN SHQFDLUDQ HV GL NXWXE EDJL ,QGRQHVLD DGDODK E
\DQJ KLODQJ VHULQJ WHUMDGL EDQMLU URE 05QJ EOG\DD K
HNRVLVWHP ODXW GDQ ODLQ ODLQ

Pertanyaan C:

3HUQ\DWDDQ
D 9DULDEHO EHEDV GDODP SHQHOLWLDQ LQ(saRi@DODK MF
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E 3HQHOLWL DNDQ PHPEHULNDQ EHUEDJDL SHUODNXDQ V>
WHOXU GLHUDPL Gém@DP SDVLU

F +DVLO SHQHOLWLDQ LQL DNDQ GLJXQDNDQ VHEDJDL ¢
K L M (befar)

/HELK EDQ\DN EHWLQD NDUHQD GLSUHGLNVL VXKX OLQJI
MLND WLGDN DGD SHQDQJJXODQJDQ WHUNDLW SHUXEDKD

Pertanyaan D:

%HQFDQD KLGURPHWHRURORJL DGDODK EHQFDQD \DQJ GDPS
NRQGLVL FXDFD GDQ LNOLP GHQJDQ EHUEDJDL SDUDPHWI
FXUDK KXMDQ SHQXUXQDQ FXUDK KXMDQ VXKXWNVWUHP
KXMDQ OHEDW \DQJ GLVHUWDL DQJLQ NHQFD@JNVHQM\WD NLOD
-XPODK EHQFDQD \DQJ WHUPDVXN GDODP NDWHJRUL EHQF
DGDODK NHMDGLDQ EDQMLU NHMDGLDQDS)OKLQJI EHC
ORQJVRU VHUWD NHMDGLDQ NHEDNDUDQ KXWDQ GDQ Ol

&RQWRK MDZDEDQ

3DGD WDKXQ WHUOLKDW EDKZD WHUMDGLDSHQLQJNDYV
VDQJDW WDMDP EHUEDQGLQJ OXUXV GHQJDQ EDQ\DNQ\D
VHGLNLW \DLWX NHMDGLDQ EDQMLU

Soal 2

-bZzDEDQ ' GDWD WHQWDQJ MXPODK PDVLQJ PDVLQJ JDV
$ODVDQ PHPLOLK MDZDEDQ LQL DGDODK NHHPSDW JDV \D!
WHUVHEXW PHUXSDNDQ JDV SROXWDQ \DQJ PHQ\HEDENDQ S
SHPDQDVDQ JOREDO HIHN UXPDK NDFD VHKLQJJD EHUXN
LNOLP -XPODK JDV WHUEDQ\DN GL DWPRVIHU PHQXQMXNNI
PDQXVLD \DQJ EHUGDPSDN SDGD SURGXNVL JDV WHUVHEX\
UXPDK NDFD GL DWPRVIHU PDND VHPDNLQ EDQ\DN UDGLE
GLVHUDSQ\D VHKLQJJD VXKX GL SHUPXNDDQ EXPL VHPDNL

-DZDEDQ ( R]JRQIDGADBDXOR JDV EHUEDKD\D \DQJ PHUXSDNDQ
NDFD VHKLQJJD SHQLSLmMebyQraRi REQHPRRO@VDQ JOREDO

$0DVDQ PHPLOLK MDZDEDQ LQLDEDOW®W®&DIRYRBEHREDKD\
\DQJ PHUXSDNDQ JDV UXPDK NDFD VHKLQJJD SHQLSLVD(
meningkatkan SHPDQDVDQ JOREDO 2]RQ DGDODK JDV \DQJ G
DNWLYLWDV PDQXVLD PDXSXQ JDV \DQJ VHFDUD DODPLDK
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VWUDWRVIHU PHPEHQWXN NHWHEDODQ VHNLWDUQL NP
FXNXS WLSLV ELOD GLEDQGLQJNDQ GHQJDQ WHEDOQ\L
2]RQ SDGD ODSLVDQ LQL GDSDW PHQ\DULQJ VHRXD VLQ
\DQJ EHUEDKD\D EDJL PDNKOXN KLGXS GL EXPL

-DZDEDQ $ PHQJJXQDNDQ EDKDQ NLPLD VHFXNXSQ\D GLC
KDVLO UHDNVL NLPLD

$ODVDQ PHPLOLK MDZDEDQ LQL DGDODK EDKZB SULQV
NLPLD KLMDX DGDODK PHQFHJDK WLPEXOQ\D OKPEDK
EDLN NHWLPEDQJ PHQJRODK OLPEDK

D .RQWULEXWRU XWDPD SHPDQDVDQ JOREDO BPHQXUXW
JDV NDUERQ GLRNVLGD &2

E +DO \DQJ PDVLK GLGXJD PHQXUXQNDQ VXKX EXPL DGI
PDXSXQ NRQVHQWUDVL SDUWLNHO \DQJ EHUWHEDUD (

F SHUVDPDDQ UHDNVL NLPLD VHWDR®XSD®DJIBSM PFEHDNDQ D
GLWXOLV VHEDJDL EHULNXW
CH ¢ 2g —> &2g +2 1

G %HUGDVDUNDQ VXPEHU Uttpt/HuchEl Gvain. g6 tindeX. X W

php/berita_dirgantara/article/ viewFile/2060/1871 GLFDWDW EDKZD DHU]I
DGDODK SDUWLNHO FDLU DWDX SDGDWDQ \DQJ WH

SHQGLVSHUVLQ\D \DLWX JDV $HURVRO GDSDWPPHPHQJ
VHFDUD JOREDO .HEHUDGDDQ DHURVRO GL WWWDWRVIF
JXQXQJ EHUDSL /HWXVDQ JXQXQJ EHUDSL DNDQ PHOHS
SDUWLNHO SDGDWDQ DQWDUD ODLQ VHQ\DZD VXOID\
VHKLQJJD PHQ\HWBENG® 6DODK VDWX FRQWRKQ\D

PHOHWXVQ\D *XQXQJ 3LQDWXER GL )LOLSLQD SDGD WD
SHQXUXQDQ VXKX EXPE K&QODRQ LWX VXPEHU DHURVR
WURSRVIHU GLGRPLQDVL ROHK DNWLYLWDV@PDQXVL
WUDQVSRUWDVL SDGD SHQJJXQDDQ EDKDQ EDNDU IF
XQVXU EHOHUDQJ

H 3ULQVLS SULQVLS NLPLD KLMDX \DQWWY G\DNVGR B @ XX
\DQJ WHUWXOLV SDGD DUWLNHO WHUVHEXWLB3GDOD
NLPLD KLMDX QRPRU DQWDUD ODLQ PHQJJXQDND:
EHUDVDO GDUL EDKDQ DODP QRQIRVLO \DMDUBmMSDW
PHQJJXQDNDQ VXPEHU HQHUJL QRQIRVLO PLVDRQ\D PL«
VDZLW GDQ DOJD JDQJJDQJ PHQJKDVLONDQ ELRGLH

Panduan Khusus Bab VIII
Perubahan Iklim



SHPEXDWDQ EDKDQ EDNDU ELRHWDQRO GDUL ERQJJRO |
NXOLW QDQDV NXOLW GXULDQ EDKNDQ OLPEDK FXFLD
\DQJ UDPDK OLQJNXQJDQ LQL VHEDLNQ\D @ EDMNIDNDQ V
SDGD PHVLQ NHQGDUDDQ DWDX NHJLDWDQ LQGXVWU
PHQFHJDK SHQLQJNDWDQ VXKX EXPL

|  $UIJXPHQ WHUKDGDS NHJLDWDQ PDQXVLD \DQUWWHUWXO
VHKLQJJD PHQGXNXQJ SHQJXUDQJDQ HPLVL JDV NDUER
ODLQ D PHODNXNDQ SHQDQDPDQ GDQ SHOHVWDULDQ W
UXPDK OLQJNXQJDQ UXPDK MDODQ UD\D VHDN®ODK SHL
GDQ WHPSDW ODLQQ\D 7DQDPDQ DNDQ PHODNXNDQ IR
PHQJXUDQJL HPLVL JDV NDUERQ GLRNVLGD DEBDQ E Et
DWDX NH NDQWRU MXJD PHQJXUDQJL HPLVL JDV UXPDK

K. ejéj }é

*XUX KDUXV PHODNXNDQ UH5HNVL GLDNKLU S GRDHW $SMPEHODI
XQWXN PHQHPXNDQ KDO KDO \DQJ P HQUWR\GLY NSFHPEHDD MEOD ¢
VHKLQJJD GDSDW GLSHUEDLNL SDGD SHPEHO DXNID XIQVXNODQN
PHQHPXNDQ KDO KDO SRVLWLI \DQJ WHUMDG LDQHBDMWMDQJ ¢
WHWDS GDSDW GLSHUWDKDQNDQ GDODP SURV HNUSHMEHD DMD L
XQWXN PHQJHFHN DSDNDK PDVLK DGD SHVHUWD GIVGELN \DQJ F
VHKLQJJD GDSDW VHJHUD GLODNXNDQ WLQGDN ODQMXW XQW XN
WHUVHEXW &RQWRKQ\D NHWLND JXUX PHQGDSILWNRNQ UH5I
NHVXOLWDQ GDODP PHQ\XVXQ VHEXDK SHUWDQ\DDQ ZDZDQF
PHPELPELQJ SURVHVQ\D

L. Sumber Belajar Utama

*XUX GDSDW PHQJJXQDNDQ EHEHUDSD VXPEHU BHODMNMOU VHS
'DYLV $Q G UH Biology for IB Diploma Programme 8. +RGGHU (GXFDWLRQ
DWDX PHQ\L P DtiysViwWWXivikg.go.id/iklim XQWXN PHQGDSDWNDQ LQIRUI
WHUNDLW SHUXEDKDQ LNOLP 6XPEHU XWDPMHE¥XDIDNWIOQMU GDS
GHQJDQ NHEXWXKDQ SHPEHODMDUDQ GL VDWXDQ SHQGLGLN
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Glosarium

abiotk NRPSRQHQ WDN KLGXSPHD@WMOXDUNDQ UDFXQ XQWXN
HNRVLVWHP PHPEXQXK PDNKOXN KLGXS

aerob NHDGDDQ \DQJ PHQJIDQ&OPSFRQ\D
XGDUD JDV RNVLJHQ antibodi SURWHLQ ODUXW \DQJ

GLKDVLONDQ ROHK VLVWHP LF
aerosol EDKDQ \DQJ GLVXVXQ GRUL 5, yysrRov WHUKDGDS

SDUWLNHO SDGDW DWDX FHhEI-}BBéDDQ VXDWX DQWLJIHG

WHUVHEDU GDODP IDVD JDI}{NDQ EHUHDNVL GHQJDQ DQW
D4AQLWDV HOBNMWKRDKDQ HQKMAHIWLYHEXW

GDODP N- PRO NHWLND,RWRE QUWYHPWDQ \DQJ GLODNX!
GDODP IDVH JDV GLWDPERXNPQHEHOXP PHPDVXNL NHJ
HOHNWURQ VHKLQJJD PHPEHGWXHNDWIRUDQ LQWL XQWXN

QHJDWLI SHUKDWLDQ SHVHUWD GLGLN
agenda NHJLDWDQ \DQJ WHUHQIRNXY GDODP EHODMDU

anaerob NHDGDDQ \DQJ wLG@/RMnukieat  SROLRBQJ

PHQJDQGXQJ X6DUD wLGDNYYEYWHY DPWDV UDQWDL QXN
RNVLIHO \DQJ PHQJDQGXQJ LQIRUPDVL

JHQHWLN WHUGLUL DWDV '1$

analisis NHJLDWDQ EHUSLNLU GHWLO GD%
asesmen SH%L DLDQ NHJLDWDQ
WHOLWL XQWXN PHQHPXNDPQHVHED

QIJXPSXONDQ PHQJDQDOLV!
GDQ DNLEDW
GDQ PHQJLQWHUSUHWDVL GDV

angkapasti DQJND \DQJ GLEHULMPRUPDVL WHQWDQJ SHVHUW
ROHK DODW XNXU VHVXDL 6HQIPIQINXQIDQQ\D XQWXN
NHWHOLWLDQQ\D PHPSHUROHK JDPEDUDQ WHQW

angkapenting QLODL GDUL KDVLBRQGLVL LQGLYLGX GDQ

SHQJIXNXUDQ \DQJ WHUGLURLLAWHXQIDQQ\D VHEDJDL EDK

DQJND SDVWL GDQ DQJND WR®W¢NuPBHPDKDPL LQGLYLGX C
SHQJHPEDQJDQ SURJUDP OD\D

angka taksiran DQJND WHUDNKLlElLIgZ?E\{_IQOJDQ GDQ NRQVHOLQJ \I
SHQJXNXUDQ \DQJ GLWDNV\}.MVXDL GHQJDQ NHEXWXKDQ

antibiosis LQWHUDNVL GXD MESLVYSDUWLNHO \DQJ PHQ\XVXQ
PDNKOXN KLGXS \DQJ PDQL/¥P¥P KDwWw WHUGLUL DWDV S|
VDWX PDNKOXN KLGXS WHWMHEXWYWRQ GDQ HOHNWURQ
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baktei RUJDQLVPH \DQJ WLGIPNDNKOXN KLGXS XQWXN
PHPLOLNL PHPEUDQ LQWL PHQJKDVLONDQ EDUDQJ GDQ MD

bencana hidrometeorologi biottk NRPSRQHQ PDNKOXN KLGXS
EHQFDQD \DQJ GLDNLEDWNIDDGROHNRVLVWHP

DNWLYLWDV FXDFD VHSHMLoVLIPEDNLW \DQJ PHQ\HEDE

KLGURORJIL FXUDK KXMDQ o wHUMDGLO\D 3D0JIXDO
WHPSHUDWXU DQJLQ GDQgyyopspvbDQ GDQ UDGDQJ SDU X
NHOHPEDSDQ \DQJ GLVHEDENDQ ROHK LQIHNV

besaran VHVXDWX \DQJ LQJLQ YLUXV 6$56 &R9

GLNHWDKXL XNXUDQQ\D C%EE(':E&QJRI?IDGDDQ XGDUD GL DWPRVII

VNDOD VDWXDQ WHUWHQWXHsh 7pNWX GDQ WHPSDW WHU'
besaran pokok EHVDUDQ GDVDU\WD@U VLIDWQ\D WLGDN PHQHQW »
VDWXDQQ\D WHODK GLW H QENVUNKE®D K/ KKEDWD

LRQWHUQDVLRQDO dimensi FDUD SHQ\XVXQDQ VXDWX

besaran turunan EHVDUDQ \DQJ EHVDUDQ WXUXQDQ GDUL EHVDL
VDWXDQ GDQ GLPHQVLQ\D EHVDUDQ SRNRN

GLWXUXQNDQ GDUL VDWXDQ QPQJNDW@QyﬁbUL
GLPHQVL EHVDUDQ SRNRN . cleicacid PROHNXO \DQJ

biodiesel EDKDQ EDNDU PHVLQPGIPEKWOWHMOVHOXUXK LQIRUPDVL
\DQJ VHEDJLDQ DWDX VHOXHRK@ADN \DQJ DNDQ GLWXUXQN
EHUDVDO GDUL EDKDQ RUJGDUN JHQHUDVL NH JHQHUDVL

biogas JDV \DQJ WHUEXDW @Kodistem XQLW VWUXNWXUDO GDQ
NRWRUDQ WHUQDN DWDX KIXQU®LRQDO HNRORJL GL PDQD
IHUPHQWDVL EDKDQ RUJDQ@UWIDQLVPH KLGXS EHULQWHUDN

VDWX VDPD ODLQQ\D GDQ GHQJI

JNXQJIDQ VHNLWDUQ\D

biopestisida SHVWLVLGD \DQJ
PHQJIJDQGXQJ PLNURRUJDQI?\%IQ
VHSHUWL EDNWHUL SDW&ekiddd YSDXNWLGBBQ EHUPXDWDQ QH
MDPXU \DQJ PHQ\XVXQ DWRP

bioremediasi SHPDQIDDWDQ elektron valensi HOHNWURQ \DQJ DGD
PLNURRUJDQLVPH MDPXU GEADNMXWHW. WHUOXDU VXDWX DWF

XQWXN PHPEHUVLKNDQ Vel'é'lgrc\)r?eéa[avitas NHPDPSXDQ

SHQFHPDU SROXWDQ GDUl\wpx NHEFHQGHUXQJDQ VXDWX D
OLQJNXQJDQ PHQDQJNDS DWDX PHODULN HOH

bioteknologi FDEDQJ LOPX \DQJGDUL DWRP ODLQ NH DUDK GLULC
PHPSHODMDUL SHPDQIDDWDQ
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elnino SHULVWLZD PHQLQJN&WQDVD MHMDN DWDX EHNDV
VXKX SHUPXNDDQ ODXW 6DFPDOCEIXQ WXPEXKDQ PDVD ODO
3DVL4N WURSLV EDJLDQ WLPQU EBHDUDGD GDODP EXPL

WHQJDK GL DWDV UDWD fBWIR,QBUPBD uLrRWLN \DQJ WL
VXKX SHUPXNDDQ ODXW b b OLNL NORUR40O WXPEXK |

empiis EHUGDVDUNDQ SHQJDQXRPDQPHPLOLNL GLQGLQJ VHO
WHUXWDPD \DQJ GLSHUROMKQGDQGXQJ NLWLQ EHUVLID
SHQHPXDQ SHUFREDDQ DWHWHURWURI PHQ\HUDS QXW!
SHQJDPDWDQ \DQJ WHODKPHODOXL GLQGLQJ VHOQ\D
GLODNXNDQ PHQJHNVNUHVLNDQ HQ]LP
endemk VSHVLHV DvVOL vxpwXNYWERKIOXODU NH OLQJINXG
WHUWHOWX PHODOXL VSRUD VHUWD PHOL
UHSURGXNVL VHNVXDO GDQ D
energi ionisasi HQHUJL \DQJ
GLSHUOXNDQ VXDWX DW#PMBoppHORPSRN XQVXU XQVXI

ZXMXG JDV XQWXN PHOHSDWNDBPPRE Y RORQIDQ 9., 5 WI
EXDK HOHNWUROQ SHULRGLN XQVXU

energikinek HQHUJL \DQJ cL¥EYTrapkaca JDV JDV ADQJ DGD G
ROHK EHQGD EHUJHUDN PWPRVIHU PLVDRRQ\GD&Z

12 \DQJ PHQ\HEDENDRQ
energi potensial HQHUJL \DQJ SHPDQDVDQ JOREDO
GLPLOLNL ROHK EHQGD \DQJ EHUDGD

SDGD SRVLVL NHGXG XN DB WAy d\@xP£D NLPLD GHQJDC
UXPXVY21°JDV LQL WLGDN

eukariotik WLSH VHO \DQJ PHPEQB&bUQD GDQ WLGDN PXGDK
PHPEUDQ LQWL WHUEDNDU

fermentasi UHDNVL SHQJXUDLnganang SHUDPEDWDQ HQHUJL
EDKDQ EDKDQ PHQMDGL ORFI$sp GLVHUWDL SHUSLQGDKk
VHGHUKDQD \DQJ GLEDQWXRPWKNHO SDUWLNHO PHGLXP

PLNURRUJDQLVPH GLUDPEDWLQ\D
SRILVWRBQRODP EDKDVD <X@DQloLWw SHZDULVDQ VLIDW SDC
DUWLQ\D WHUEDNDU PDNKOXN KLGXS

formatif SHQLODLDQ \DQJ GLERANHNRAR JHQ QRUPDO \DQJ

GHQJIDQ WXMXDQ XQWXN PHPRPQWBXDQ GDODP YLUXV SD
GDQ PHPSHUEDLNL SURVHWyHUDSL JHOQ

SHPEHODMDUDQ VHUWD PHQJHYDOXDYVL
SHQFDSDLDQ WXMXDQ sHPEMYpvDUPRY \PQRJ EHUDVDO G

DM
SXVDW EXPL



geologi LOPX \DQJ PHPSHOD bDhidonium LRQ KLGURJHQ \DQJ
WHQWDQJ SODQHW EXPL GPQUIMLMWYD GHQJDQ PROHNXO DL

heterotrof RUJDQLVPH \DQJ WdtdpDNXQV XU XQVXU \DQJ VDPD
GDSDW PHPEXDW PDNDQDQDMIHMPGPHPLOLNL SHUVDPDDQ M)

hfa VWUXNWXU PHQ\HUXSDL EHObHBY 6PQ HOHNWURQ WHWD

\DQJ WHUGLUL bwpVv vbwx"ZWBREBHOKYRQQ\D EHUEHGD

VHO \DQJ GLNHOLOLQJL jarjQiai@ J MDUDN DQWDUD LQWL LC
EHUEHQWXN SLSD VDPSDL NH HOHNWURQ GL NXOL!

hipotesis MDZDEDQ VHPHQW Datibg-faringrhakanan JDEXQJDQ
PDVDODK \DQJ SHUOX GLXMDUL EHEHUDSD UDQWDL PDNDGQ
NHEHQDUDQ Q\D PHODOXL \DQJ VLNOXVQ\D vDOLQJ
HNVSHULPHQ EHUKXEXQJDQ

ikim NHDGDDQ KDZD VXK Xalbrasi SHQJDWXUDQ DNXUDVL VXD
NHOHPEDSDQ DZDQ KXMDROBWXNXU GHQJDQ FDUD
VLQDU PDWDKDUL GL VXDWMNPEDHELIQJINDQ DODW XNXU
GDODP MDQJND ZDNWX ODBBQJIDQ DFXDQ VWDQGDU DODW
WDKXQ WHUVHEXW

inet NHDGDDQ WLGDN P XG Raforferity HEDQLDNQ\D NDORU \DQJ
GHQJDQ ]DW ODLQ GLEXWXKNDQ JUDP ]DW XQWXN

LQIRJUD@VRUPDVL YLVXDO \DGHRDPLNNDQ VXKXQ\L VHEHVDU

PHQDULN GDQ PHPXGDKMNaEr SHQ\DNLW \DQJ GLVHEDEND
SHPEDFD XQWXN PHPDKDPRGWKNEHWLGDNWHUDWXUDQ SHL
WDEHO JUD4N GLDJUDP IXWDRRXUNYQ®J PHQJDNLEDWNDQ

insulin  KRUPRQ \DQJ EHUIXQJVYYXPEXKQID GDJLQJ SDGD MDULG
PHPEDQWX SHQ\HUDSDQ JJ%WA\RYH'PRQJ QRUPDO WXPRU JD

NH GDODP VHO VHO W XERKKSIXQWHXONKEXQJ SURWHLQ YLUXV

PHQJHQGDOLNDQ JXOD GRUBK Wk viiDw EDKDQ \DQJ

interaksi KXEXQJDQ NRPXQLNDWHGXDEDENDQ NDQNHU

DUDK katalis ]DW \DQJ GDSDW PHPSHUFHS

inti atom SXVDW DWRP \DQJ GIDWMXMX®HPSHUODPEDW UHDNVL \
GDUL SURWRQ GDQ QHXWURMOMGD DNKLU UHDNVL GLOHSDVN

ion DWRP \DQJ PHOHSDVNDQ NBRRWAURGPODPP EHQWXN VHPXC

YDOHQVLQ\D DWDX PHQLkinaMiaé FDEDQJ LOPX NLPLD \DQ.
HOHNWURQ GDUL DWRP ODRPRQJDMDUNDQ GHVDLQ SURGXN

SURVHYVY NLPLD XQWXN PHQJXUD!



DWDX PHQJKLODQJNDQ Si$iQJ$¥XQDBQYLZD SHEFDK DWDX UX
GDQ SHPEHQWXNDQ VHQ\DRPBPEUDQ VHO GDQ PHQ\HEDEN
VHQ\DZD EHUEDKD\D NHOXDUQ\D RUJDQHO VHO

kingdom XUXWDQ WDNVRQ WiterasW INHWHUDPSLODQ XQWXN PH

Koning WHNQRORJL \DQJ GLIXODFYEPVL GDQ PHPDKDPLQID

XQWXN PHQJKDVLONDQ HKogatDiapaha@adg VHNXPSXODQ
VDPD \DQJ LGHQWLN VHFD ORJIBRMNNWINDGD SDGD SHULRC

kompetensi NXPSXODQ SHQJHwWDENIRPP WDEHO SHULRGLN XQ
SHULODNX GDQ NHwWHUDPsTBBYXBRPK  GLWDPEDK OR

KDUXV GLPLOLNL sHvHuwD BPBEYFpEPQ LWULXP

JXUX XQWXN PHQFDSDL WaXeM Xgeietk LQIRUPDVL SDGD
SHPEHODMDUDQ GDQ SHQGUMWND® VHO PDNKOXN KLGXS
GDSDW GLWXUXQNDQ SDGD NF

NRQ4JXUDVL HOWNKODRD®D
QMXWQ\D

HOHNWURQ GL GDODP DWRY—’H\%%
PHQJLNXWL DWXUDQ WH oW WKXQJL \DQJ EHUVLPELRVL

koronavirus YLUXV \DQJ GHQJDQ DNDU WXPEXKDQ

PHO\HEDENDQ SHQ\DNLWn&BitkoG SHPEDQJNLW OLVWULN
kultur jaringan ~ PHWRGH xQwxn WHQDJD DLU EHUVNDOD NHFL(

PHQJLVRODVL EDJLDQ GDUED\)O’L%/E?FQD'&DSDVLWDV DQWDU
VHSHUWL VHNHORPSRN VHO DPWHx QLW

MDULQJDQ \DQJ GLWXPEXikbhie® VDWXDQ SDQMDQJ \DQ.
GDODP NRQGLVL DVHSWLNEWNMRU@IDDVDWX SHUVHMXWD |

EDJLDQ WDQDPDQ WHUVHEXWERRPY bobw xNxU

PHPSHUEDQ\DN GLUL WXPEg(é(QMDQJ \DQJ WHUGLUL DWD\
PHQMDGL WDQDPDQ OHQINRPSyNDOLEUDVL GDQ PHPLOLN

NHPEDOL NHSUHVLVLDQ PP P
lanina SHULVWLZD PHQXUX%O?\QDVW%SQ MXPODK ]DW GDODP
SHUPXNDDQ ODXW 6DPXGUHL?I5[?_Y)L4N

WURSLY EDJLDQ WLPXU GDQ WHQJDK GL

EDZDK UDWD UDWD QRUPBIEUW x P EXQIDQ DWRP VHMHQL
SHUPXNDDQ ODXW PDXSXQ WDN VHMHQLV

laterit  PLQHUDO \DQJ PHQJOB@ekyepgyawa  JDEXQJIDQ DWRP
RNVLGD QLNHO GDQ RNVLGDVFREP@WKU \DQJ EHUEHGD

limfosit VDODK VDWX MHQL\NQEkbursy yp @ ROHNXO \DQJ
SXWLK \DQJ PHQJKDVLOND ¥ hMKVERGPWDYV DWRP DWRP
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monera VDODK VDWX NLQJGRMRagiD OBHPUXSD SHUWDQ\DDQ
NODVL4NDVL ELRORJL VLVWHBWREDDQ \DQJ GLUDQFDQJ X
NLQJGRP \DQJ WHUGLUL DWBUYDQJVDQJ PLQDW GDQ
PDNKOXN KLGXS EHUVHO SNRWBUDRWDRWDQ SHVHUWD GLGL

nanometer VDWXDQ SDQMDQJ \BVdQJSLN DWDX PDWHUL SHPEHODI

EHVDUQ\D VDWX SHUVHULE%MW YR WX
PHWHU pengayaan SHPEHODMDUDQ WDPEDKD

neutton SDUWLNHO WLGDN EHTBRDIRP FAMXDQ XQWXN PHPEH

OLVWULN \DQJ PHQ\XVxQ DWRA PSDWDQ SHPEHODMDUDQ E

EDJL SHVHUWD GLGLN \DQJ PHP
nomoratom  GLVHEXW MXJD QRRRBHELKDQ VHGHPLNLDQ UXSD

SURWRQ PHUXSDNDQ MXPORPKEYRVVRRHUHND GDSDW
GDODP LQWL DWRP PHQJRSWLPDONDQ SHUNHPEDQJ

nomormassa GLVHEXW MXJD QFPRROPW EDNDW GDQ NHFDNDSD

QXNOHRQ PHUXSDNDQ MXRQA&RHK RINWPDQ SDQMDQJI \DQJ
SURWRQ GDQ QHXWURQ  EHVvDUQ\D VDWX SHUWULOLXQ P

XQWXN PHQJDNRPRGLU QLBRBHPPBYONDQ VXVXQDQ WLQJINI
WHUODOX NHFLO DWDX WHWQRIXNEVYRY GHQIDQ WLQJINDV

ozon JDV \DQJ WHUGLUL DWDVW®RLAQ\DPWERF GDVDUNDQ MXPOD'
RNVLJHQ EHUSHUDQ PHODBRVVDEXPWDX MXPODK HQHUJL S
GDUL UDGLDVL XOWUDYLRYHWLDS WURSLNQ\D

pandemi ZDEDK \DQJ WHUMDPepulagiH ADXPS XODQ LQGLYLGX VHMH
VHUHQWDN \DQJ WHUMDGLEDEP VXDWX ZLOD\DK WHUWHC

ZLOD\DK JHRJUDA4V \DQJ B3RV NHPDPSXDQ \DQJ GLPLOLNL
paralaks SHUXEDKDQ NHGXGXN®BQ PHPXQJINLQNDQ XQWXN

VXDWX SHQJOLKDWDQ GDO®IPNHPEDQJINDQ

PHQJDPDWL VXDWX REMiHariotk VHO \DQJ WLGDN PHPLOL
partikuat SDUWLNHO KDOXV GDIFPGHFEUDQ LQWL

VXDWX SDGDWDQ protsta PLNURRUJDQLVPH HXNDULR
patogen DJHQ \DQJ GDSDW \DQJ EXNDQ KHZDQ WXPEXKDQ

PHQ\HEDENDQ SHQ\DNLW DWDX IXQJL

pemanagang|oba| SHQLQJNDWDI’@OI’] SDUWLNHO EHUPXDWDQ SRV
VXKX UDWD UDWD EXPL DNLE®@WPHQ\XVXQ DWRP
EHUWDPEDKQ\D JDV UXPDK NDFD
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radiasi SHUSLQGDKDQ SDQD¥%IWO@LSD WHUNHFLO GDUL PDNKC

PHGLD SHUDQWDUD PLVs%ngl\}D J[I_))%Q(}SJDQ XQVXU GHQJD
GDUL PDWDKDUL EHUSLQGI%%| NI#DE)&;PIQJDQ WHUWHQWX \[

rantai makanan SHULVWLZD PDNBQEHQWXN PHODOXL UHDNVL I

GDQ GLPDNDQ siklus lisogenk  VLNOXV UHSURGXN V]|

UHS5HNAVMLODP SHPEHODMDUDQ' LUXV \DQJ WLGDN PHQ\HEDE |
GLODNXNDQ JXUX GDQ VLWAHIFDEKQID VHO LQDQJ WHWDS
EHUJXQD XQWXN PHQIJHWDRXNOHDW YLUXV WHUVLVLS SI
NHNXUDQJDQ GDQ NHOHELiKdD®
NHIJLDWDQ SHPEHODMDUSI%BSHR(QJ
VXGDK GLODNXNDQ

VLNOXV UHSURGXNVL YL
\DQJ PHQ\HEDENDQ SHFDKQ\D
rekayasa genetika PDQLSXODVL inang

JHQHWLN GDODP VHO XQXNatei sHUSXwWDUDQ PDWHUL

PHQJKDVLONDQ VXDWX VLI\%\%\Q/\?H]UMDGL GL DQWDUD NR
GLNHKHQGDNL NDGDQJ NDI—?I\PF\Q\I]LVWHP

GLVHEXW WHNQRORJL UHNRPELQDQ
1% simbiosis LQWHUDNVL GXD MHQLYV

o PDNKOXN KLGXS \DQJ KLGXS
replikasi SURVHYV SHUEDQ\DND%HUVDPD

WXEXK YLUXV SDGD VHO LQDQJ
VLUNXP 3DVMBPBO XU SHIXQXQJDQ

resitasi PHWRGH SHQ\DMLDQ GL‘EJD&JQPHPEHQWDQJ GDUL
JXUX PHPEHULNDQ WXJDV Y033 0x031D0 $0GHY GL $PHUL
VLIDWQ\D OHELK OXDV GDUk 35 0ARUpHoxMX 3HIXOX0ID
SHVHUWD GLGLN PHODNXNPQ-NUHHPYHRR  nD swpup oD
EHODMDU OHWRGH LQL GLEHHEYNEONH -HSDQJ NHPXGLD
NDUHQD GLUDVDNDQ EDKDR SHHHPRMPYR{Hup oHibup 6L
WHUODOX EDQ\DN VHPHQWPUD; 2RNY S HsHuwL yLoLsLQD

VHGLNLW ,.QGRQHVLD 6XODZHVL

saan SHPEDQGLQJI DRI o nonius  VNDOD \DQJ EHUIXQJV
GLJXQDNDQ GDODP SHQJIXNAUYDL pPHQLQINDWNDQ DNXUL
VXDWX EHVDUDQ SDGD SHQJXNXUDQ

satuan internasional (Sl) VLVWHP  autama VNDOD \DQJ

VDWXDQ LQWHUQDVLRQDOQREY o MXNNDQ KDVLO SHQJIXN

GLWHWDSNDQ ROHK RUJDQLY R0 GLEDFD SHUWDPD
VWDQGDU LQWHUQDVLRQDQWMNQL ;pg

International Bureau of Weights
and Measures % 3,0
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spektum  UHQWHWDQ ZDUQ DvaksRQ WLV@ OWDX VHQ\DZD \DQJ
\DQJ GLSHUROHK DSDELODEFHMKROIVL XQWXN PHPEHQWXN
GLXUDLNDQ NH GDODP NRPNMHRMHEDDDQ WXEXK WHUKDGDS

spora DODW UHSURGXNVL sDGH BN Y
OXPXW GDQ SDNX variabel VHWLDS NDUDNWHULVWLN

stratosfer ODSLVDQ XGDUD L BOWDUH DWDX NXDQWLWDV ADQ
NP GL DWDV SHUPXNDIFGXNXU DWDX GLKLWXQJ

EXPL ODSLVDQ XGDUD OGraridbgViebas YDULDEHO \DQJ

WURSRVIHU PHPEHULNDQ SHQJDUXK SDGD
sumatf SHQLODLDQ DVHVPHQ YPYFPEHO \DQJ ODLQ
GLODNXNDQ XQWXN PHP Daviabidlkodt@  YDULDEHO \DQJ

NHWHUFDSDLDQ NHVHOXUXXICEHWXMKDQNDQ WHWDS

SHPEHODMDUDQ \DQJ SHURQHKRY  ypuLbEHO \DQJ

UDWD UDWD QLODLQ\D GLP(S)LV(S(IJ)\ILN&% IEEHLWHQWXNDQ DWDX
GDODP UDSRU GLSHQJDUXKL ROHK YDULDEHO ¢

terapigen  VXDWX WHNQLN WHUBSL XQWXN|bep7p
PHPSHUEDLNL JHQ JHQ PXWDQ

DEQRUPDO FDFDW \DQJViruIensi NHPDPSXDQ GDUL ELELW

EHUWDQJJXQJ MDZDE WHURB&DENLW XQWXN PHQLPEXONDC
WHUMDGLQ\D VXDWX SHQ\DNIQYDNLW

titrasi PHWRGH XQWXN PHQM{WXx®IHQ LRIHNVLXV VXEPLNURVN
NDGDU VXDWX ]DW FDLUD@RRYHPXOHU \DQJ KDQ\D EHUHS

JXQDNDQ ]DW ODLQ FDLUDWQ ¢PHPPP VHO KLGXS VXDWX
VXGDK GLNHWDKXL NDGDUBDQLVPH

troposfer EDJLDQ SDOLQJ EDBYSRukolitk — YLUXV \DQJ
DWPRVIHU EXPL \DQJ WLQJGEBPRIDDWNDQ GDODP GXQLD

GDUL SHUPXNDDQ EXPL EHURYVYKBWDQ XQWXN PHOLVLVND
NP NDQNHU WDQSD PHUXVDN VHO Q

NDQNHU
unsur JDEXQJDQ DWRP VHMHQLYV



Daftar Pustaka

%XUJHU 3% 2ULJLQV DQG &KDUDFWHV PM$kdirg MdkelDWHU LW
7KH $XVWUDOLVLDQ ,QVWLWXWBKURL OLQLC
OHOERXUQH

&DKLW + 6HODKDWWLQ . 1HFLS * 7ROJD 4 ,EUDKLP *
OLQHUDORJ\ DQG *HQHVLYV RI WKH /DW H&R WH.FRVHIR RLW
WKH %DOGDa&a $UHD O0DQLVD :HVWIgahedishQauwdra L D 7XU
Earth Science
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*LDQFROOL ' & 3K\VLFV IRU 6FLHQWLVW\3B\WYGERQ J)LRHHWK
(GLWLRQ 86 3HDUVRQ (GXFDWLRQ ,QF

+DOOLGD\ DQ GFandan@rtd Nf Physics 1LQWK (GLWLRQ -HIIHUVF
55 'RQHOOH\

+HZLWW 3@CoKo®ptaal Physics 7ZHOIWK (GLWLRQ 86 3HDUVRQ
,QF

-RQHYV Biblogy Coursebook 7KLUG (GLWLRQ B8QLWHG .LQJGRP
8QLYHUVLW\ 3UHVV

-RQHV 0 5 )RVEHU\ - *UHJRGCambid@eGnternativh& RIJand
A Level Biology Coursebook 8QLWHG .LQJGRP &DPEULGJH 8QLYH

.DQJLQD @isikh untuk SMAKelasX -DNDUWD (UODQJJD
.HPHQGLNEXGUBURWEBN3HODMDU 3DNFOWDOD.HPHQGLNEXGU

.RW] - & CHémisByOand Chemical Reactivity (OHYHQWK HGLWLRQ %

&HQJDJH
IDVPL Fisika untuk SMA/IMAKelasX -DNDUWD (UODQJJD
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ODGHU Bilégy 7ZHOIWK (GLWLRQ 1HZ <RUN OF*UDZ +LOO (G X

OFOXUU\ - ( DQG 5REGH&éMMIRg )DMWK (GLWLRQ 1HZ -HUVH\ 3H
(GXFDWLRQ ,QWHUQDWLRQDO

B3RHUED << ' ODUWDQWL ) $KPDG +HUOLQD 7 +DQGD\I
DeskripsiPisang -DNDUWD /LSL 3UHVV

5HHFH - % DQG &DPESobgyOO6DN$)UDQFLVFR 3HDUVRQ %HQ
&XPPLQJV

6DQJ ' -RQHV * &KDGKD * CarghGdg®liReendtioGaHASzaNd
A Level Physics Coursebook 6 HFRQG (GLWLRQ 8QLWHG .LQJGRP &
8QLYHUVLW\ 3UHVV

6HDK , 6X : DQG /LQJDP * S5HYLVLWLQYDWKHXD QDHWY HR I
2SKWKDOPRORJ\ By IoEMaL FHX O\

6LOEHUEHUJ OChzhigt: @h& Molecular Nature of Matter and Change
7KLUG (GLWLRQ %RVWRQ OF*UDZ +LOO

7 L S O HAisikaBuntuk Sains dan Teknik -DNDUWD (UODQJJD

7UR 1LYDO@®&mistry: Structure and Properties. 6 HFRQG (GLWLRQ 86
BHDUVRQ

7VDL Entyclopedia of Toxicology O0DU\VODQG (OVHYLHU

Daftar Sumber Gambar

Kover Bab Panduan Umum GLXQGXK GDUL KWWSV ZZZ IUHHSLN FRF
SKRWR IURQW YLHZ VWDFNHG ERRNV ODGGHUV HGXFDWLF
KWP SDJH TXHU\ WHDFKHU SRVLWLRQ IDRRBNYSKIZ VHD!
XXLG G FI G D | DIE H SDGEHU'HVHP

KoverBabl GLXQGXK GDUL KWWSV 7ZZZ I[UHHSLN FRP IUHH SKR
PGl ERDUGYV ZDUHKRXVHB KWP SDJH TXHU\ 9HUQLH
FDOLSHUV SRVLWLRQ IURPBYLHZ VHDUFKGWUDFN DLV X:
HE D I IDHD G F 1 SDGD IRYHPEHU

KoverBab2 GLXQGXK GDUL KWWSV zZZZ IUHHSLN FRP IUHH
SVG FRURQDYLUXV VWUXFWXUDO PRUSKRORJ\B
KWP TXHU\ FRURQDYLUXV SRVLWLRQ I[URPSBK IXFKKZ VHDUFK
G HG H I H I EG EGDI SDGD U1RYHPEH

®



KoverBab3 GLXQGXK GDUL KWWSV ZZZ IUHHSLNRWRP IUHH S|

ZRPDQ KROGLQJ JURFHULHVB KWP SBJH TXHU\ H(
YHKLFOHV SRVLWLRQ IURPBYLHZ VHDUFKEWBEDFN DLV
DH DGI DF E E SDGD I1RYHPEHU

KoverBab4 GLXQGXK GDUL KWWSV 7ZZZ I[UHHSLN FRP IUHH S|

FRQVWUXFWLRQ ZRUN VLWHB KWP SDJH TXHU\ FF
PLQLQJ SRVLWLRQ IURPBYLHZ VHDUFK WUDFN DLV XX
GF FD FD H HI SDGD IRYHPEHU

KoverBab5 GLXQGXK GDUL KWWSV 7ZZZ IUHHSLN FRP IUHH D
SURGXFLQJ FR SROOXWLRQB KWP SDJH TXHU\ DI
SROOXWLRQ SRVLWLRQ IURPBYLHZ VHDUEKPNUDFN DL
F D DI D |1 FF SDGD 1RYHPEHU

KoverBab6 GLXQGXK GDUL KWWSV FRPPRQV ZLNLPHGLD RU.
%DOLB7DPDQB1IDVLRQDOB%DOLB%DUDW MSJ SDGD 1R

KoverBab7 GLXQGXK GDUL KWWSV 7ZZZ I[UHHSLN FRP IUHH S|
YLHZ ELRHQJLQHHULQJ DGYDQFH ZLWK KXPDQ KDQGVB
KWP TXHU\ UHQHZDEOH HQHUJ\ SRVLWLRQ DBRPBYLH.
N DLV XXLG F D DG E HDD HF HPEGL 1RY

KoverBab8 GLXQGXK GDUL KWWSV 7ZZZ IUHHSLN FRP IUHH S|

QDWXUH ODQGVFDSH E\ ODNHB KWP SDJH TXHU\
FKDQJH SRVLWLRQ IURPBYLHZ VHDUFK WUPBPFNs DLV XX
H H EGEFI F SDGD IRYHPEHU



A

DELRWLN

DHURE

DHURVRO

D4QLWDV HOHNWURQ

DQDHURE
DQJND SDVWL
DQJND SHQWLQJ

DQJND WDNVLUDQ
DQLPDOLD
DQRPDOL
DQWLELRVLV
DQWLERGL

DVDP QXNOHDW
DWPRVIHU

DWRP

B

EDNWHUL

EDNWHULRIDJ
EDQMLU URE

H4N
EHQFDQD KLGURPHWHRURORIJL

®

EHVDUDQ

EHVDUDQ SRNRN
EHVDUDQ WXUXQDQ
ELRGLHVHO
ELRJDV
ELRSHVWLVLGD
ELRUHPHGLDVL
ELRWHNQRORJL

ELRWLN
% RKU

C
&RYLG
FXDFD

'DOWRQ

GLPHQVL

13
GRORPLW
GURSOHW

E
HFREULFN
DVL



HNRVLVWHP G
JDV PXOLD
JDV UXPDK NDFD

HOHNWURQ
JDV WHUWD?ZD

*D\ /XVVDF

HOHNWURQHJDWLYLWDYV JHORPEDQJ

HOHNWURQ YDOHQVL JHQ
JHQHUDWRU
(O 1LQR JHQ WHUDSHXWLN
HQGHPLN JHRORJL
HQHUJL JHRWHUPDO
JUDYLWDVL
H

KHWHURWURI
KHZDQ DVLDWLV
KHZDQ DXVWUDOLYV

HQHUJL LRQLVDVL KHZDQ HQGHPLN
KHZDQ SHUDOLKDQ
HQHUJL NLQHWLN KLID
HQHUJL SDQDV EXPL KLSRWHVLV
HQHUJL SRWHQVLDO KXNXP NHNHNDODQ PDVVD
HXNDULRWLN
= KXNXP SHUEDQGLQJDQ EHUJDQC
IHUPHQWDYVL KXNXP SHUEDQGLQJDQ YROXPH
5RIJLVWRQ
IRVLO
IRWRVLQWHVLYV |
IXQIL LNOLP LY

4



LPXQ NRQ4JXUDVL HOHNWURQ
LQHUW

LOVXOLQ NRURQDYLUXYV

LQWL DWRP NRURVL

LRO NXOWXU MDULQJDQ
L

LRQ KLGURQLXP

LVRWRS /D 1LQD
ODWHULW
/IDYRLVLHU

J

MDQJND VRURQJ OLPIRVLW

MDUL MDUL DWRP OLVLV

ORJDP WDQDK MDUDQJ
MDULQJ MDULQJ PDNDQDQ

K PDVVD
NDORU

NDORU MHQLV
NDQNHU

NDSVLG
PDVVD MHQLYV

NDUVLQRJHQLN

PDWHUL JHQHWLN
NDWDOLV

PHGDQ OLVWULN
NHDQHNDUDJDPDQ KD\DWL

PHGDQ PDJQHW

PHPEUDQ VHO

NLPLD KLMDX PHWDEROLVPH
PHWDORLG
PLNRUL]D
PLNURPHWHU

NLQJGRP PLNURPHWHU VHNUXS
PLNURVNRS HOHNWURQ

NORQLQJ

PRO
NRH4VLHQ UHDNVL

®



PROHNXO

PROHNXO VHQ\DZD
PROHNXO XQVXU
PRQHUD
PXOWLVHOXOHU
PXWDJHQLN

N

QDQRPHWHU
QHUDFD

QHUDFD HPSDW OHQJDQ

QHXWURQ
QRPRU DWRP

QRPRU PDVVD
QRWDVL LOPLDK

O

RUJDQLN

RIRQ

P
SDQGHPL

SDUDODNV
SDUWLNHO VXEDWRP
SDUWLNXODW
SDWRJHQ
SHODSXNDQ
SHPDQDVDQ JOREDO

SHVWLVLGD
SLNRPHWHU

SLSHW YROXPHWULN
SLUDPLGD PDNDQDQ
SODQWDH

SROXWDQ
SRSXODVL

SUHGDVL
SURNDULRWLN
SURWLVWD

SURWRQ

R

UDGLDVL

UDQWDL PDNDQDQ
UHND\DVD JHQHWLND
UHSOLNDVL
UHVLWDVL

UXPDK NDFD

SXWKHUIRUG

S

VDWXDQ LLL

VDWXDQ LQWHUQDVLRQDO
VHO

<



VHO LQDQJ WXUELQ
VHQ\DZD U

XQVXU

VLNOXV OLVRJHQLN
VLNOXV OLWLN

VLNOXV PDWHUL
VLPELRVLV

VLPELRVLV PXWXDOLVPH
VLQWHVLV

VLUNXP 3DVL4N

VNDOD QRQLXYV

VNDOD XWDPD

VSHNWUXP

YDNVLQ

YDULDEHO
YDULDEHO EHEDYV
YDULDEHO WHULNDW

YHNWRU
VSRUD

YLUXOHQVL
VWUDWRVIHU

YLUXV
T
WHUDSL JHQ
WHUPRPHWHU YLUXV '18
TKRPVRQ YLUXV RQNROLWLN
WLWUDVL YLUXV 518

WURSRVIHU



3UR40 3HQXO

1DPD /HQJNDS 1LNHQ 5HVPLQLQJSXUL .ULVGLDQ
(PDLO QLNHQ#VPDVDQWDPDULD VFK LG

,QVWDQVL 60$ 6DQWD ODULD

$ODPDW ,QVWDQVL -DODQ %HQJDZDQ QR &LKD

%DQGXQJ
%LGDQJ .HDKOLDQ )LVLND

%DQGXQJ

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):

60$ .ULVWHQ 3HOLWD %DQJVD %DQGXQJ

60%$ 1HJHUL %DQGXQJ
60$ 6DQWD ODULD %DQGXQJ

Riwayat Pendidikan dan Tahun Belajar:

VHNDUDQJ

WL

SLW

ODJLVWHU )LVLND ,QVWLWXW 7HNQRORJL %DQGXQJ
6DUMDQD 3HQGLGLNDQ )LVLND 8QLYHUVLWDV 3HQGLGL

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):
7LGDN DGD

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):
7LGDN DGD



3UR40 3HQXO

1DPD /HQJNDS $\XN 5DWQD 3XVSD

QLQJVLK 6 3G

0 3G
(PDLO EL MHJHJ#JPDLO FRF
,QVWDQVL 60$ 1HJHUL %DOL|0DQGDUD
$ODPDW ,QVWDQVL -0Q $LU 6DQLK .XEXWDPEDKDQ

%XOHOHQJ %DOL
%LGDQJ .HDKOLDQ %LRORJL

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):

*XUX %LRORJL GL 60$% 1HJHUL %DOL 0DQGDUD VHNDU
"XWD 6DLQV 7DKXQ 33337. ,3%

3HQ\XVXQ &3 %LRORJL $73 %LRORJL GDQ EXNX ,3%$ 60$ .|
3HQJDMDU 3UDNWLN %DLN $QJNDWDQ , 3URJUDP *XUX 3H
)DVLOLWDWRU *XUX 3HQJJHUDN $QJNDWDQ GDQ 3URJU
,QVWUXNWXU &DORQ 3HQJDMDU 3UDNWLN 3URJUDP *XUX
1DUDVXPEHU SDGD %LPWHN &DORQ ,QVWUXNWXALVEDORQ
6HNRODK 3HQJJHUDN

)DVLOLWDWRU SDGD EHEHUDSD NHJLDWDQ SHQJHPEDQJD

Riwayat Pendidikan dan Tahun Belajar:

ODJLVWHU 3HQGLGLNDQ 6DLQV 8QLYHUVLWDV 3HQGLGLN
6DUMDQD B3HQGLGLNDQ %LRORJL 8QLYHUVLWDV 3HQGLGL

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):

SBHQJHPEDQJDQ 8.%0 UemMputatinival hinking SDGD ODWHUL
OHWDEROLVPH 7DKXQ

Paper Presenter S D Griternational Joint Conference on STEM Education

7DKXQ Implementation of STEM based ILU on Respiratory System

SHPDNDODK 7HUEDLN .HGXD 6LPSRVLXP 1DVLRQDO 33337
, P S OHPH @WdyyIhteractive Notebook G D OWifsped Classroom SD GD
ODWHUL OHWDEROLVPH

)LQDOLYVY ,QREHO .DWDJRUL 60% 7DK XS$greencas8 &QIODFED QJD C
BHPEHODMDUDQ %Hligp&dRClassi8d®nG D

®



3UR40 3HQXO

1DPD /HQJNDS (OLIDEHWK 7MDKMDGDUPDZDQ 6 6L

0 3G
(PDLO JXUXNLPLDGLJLWDO #JPDLO FRP
,QVWDQVL 60% ;DYHULXV .RWD -DPEL
$ODPDW ,QVWDQVL -DODQ $ 5 6DOHK .HO 7KHKRN

_.HF -DPEL 6HODWDQ .RWD -DPEL
%LGDQJ .HDKOLDQ .LPLD

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):
*XUX NLPLD GL 60% ;DYHULXV -DPEL
3HQJDMDU 3UDNWLN 3URJUDP *XUX 3HQJJHUDN $QJNDW
BHPELQD 20LPSLDGH 6DLQV .LPLD 60% 3URYLQVL -DPEL
BHQXOLV %XNX 3HODMDUDQ GDQ 1RQSHODMDUDQ

Riwayat Pendidikan dan Tahun Belajar:
%HQFKPDUN 3HQGLGLNDQ .HPGLNEXG .RUHD 6HODWDC
6KRUWFRXUVH (GXFDWLRQ $XFNODQG 1HZ =HDODQG
ODJLVWHU 7THNQRORJL 3HQGLGLNDQ 8QLYHUVLWDV -DP
6DUMDQD .LPLD ,QVWLWXW 3HUWDQLDQ %RJRU

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):

Bioplastc Wrap GDODP 3HPEHODMDUDQ 3URVHN 6XNDEXPL +
$VDK /LWHUDVL 1XPHUDVL DOD 3HPEHODMDUDRV3UR\HN
6XNDEXPL +DXUD

Green Projects GDODP 3UR\HN 3HQJXDWDQ 3UR40 3HODMDU
B3HQJJHUDN %DQ\XPDV 2PHUD 3XVWDND

%XNX 6LVZD GDQ %XNX *XUX ,3%$ . HODV ; -DNDUWD .HP
%HODMDU GDUL 5XPDK &DWDWDQ .LPLD GDUL 'DSXU <

*XUX .HSDOD 6HNRODK GDQ 3HQJDZDV 3HQJIJHUDN (
<RJ\DNDUWD 3DUDPD ,0PX

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):

HPDNDODK 7HUEDLN %HVW 3UDFWLFH *XUX OHQGXODC
%HVW 3UDFWLFH *XUX GDODP 7XJDV 3HPEHODM®UDQ GL

.HPGLNEXG



3UR40 3HQHO

1DPD /HQJNDS 3URI 'U $QQD 3HUPDQDVDUL O06L
(PDLO DQQD SHUPDQDVDUL#XQSDN DF LG
,QVWDQVL 8QLYHUVLWDV 3DNXDQ %RJRU

$ODPDW ,QVWDQVL -0Q 3DNXDQ 1R &LKHXOHXW %RJRU

%LGDQJ .HDKOLDQ 3HQGLGLNDQ .LPLD

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):
'RVHQ 3HQGLGLNDQ .LPLD 83,
'RVHQ 3HQGLGLNDQ ,3%$ 813%. VHNDUDQJ
.HWXD 3HUNXPSXODQ 3HQGLGLN ,3% ,QGRQHVLD 33,,
BUHVLGHQW RI (DVW $VLD 6FLHQFH (GXFDWLRQ ($6(

Riwayat Pendidikan dan Tahun Belajar:
6 3HQGLGLNDQ .LPLD ,.,3 %DQGXQJ
6 .LPLD ,7%
6 .LPLD ,7%

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):
.LPLD $QDOLWLN ,, 3HQHUELW 8QLYHUVLWDV 7HUEXND

.LPLD $QDOLWLN ,QVWUXPHQ 3HQHUELW 8QLYHUVLWDV 7
% H E H bdSdhapter GHQJDQ WHPD OLWHUDVL VDLQV SHPEHO

67(0

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):

67(0 (6" XQWXN SHPEHODMDUDQ VDLQV DEDG NH V H

/IRZ &DUERQ (GXFDWLRQ VHNDUDQJ

SHQJHPEDQJDQ ZHE 5XPDK 6DLQV XQWXN PHQLQJIJNDWND(

NH

ORGHO 7Wdi$script Based Lesson Analysis XQWXN PHQLQJNDWNDC

NXDOLWDV SHPEHODMDUDQ 6DLQYV

®



3UR40 3HQHO

1DPD /HQJNDS B3URI ,U :DK\X 6ULJXWRPR 6 6L

0 6L 3K

(PDLO VULIJXWRPR#LWE DF LG

,QVWDQVL )0,3% ,QVWLWXW 7HNQRORJL %DQGXQJ
$ODPDW ,QVWDQVL -O *DQHVKD | %DQGXQJ

%LGDQJ .HDKOLDQ 4VLND NRPSXWDVL QXPHULN
HVSORUDVL JHR4VLND NHEXPLDQ

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):
*XUX %9 HVDU 3URIHVVRU VHNDUDQJ
/HNWRU .HSDOD $VVRFLDWH 3URIHVVRU
$VLVWHQ $KOL $VVLVWDQW 3URIHVVRU
(NVSORUDVL VXPEHU GD\D DODP WLP ODSDQJDQ WLI
VHMDN

Riwayat Pendidikan dan Tahun Belajar:
BURIHVL ,QVLQ\XU 3633, )770 ,7%
'RNWRU *HRSK\VLFV 7KH 8QLYHUVLW\ RI 7RN\R -DSDQ
ODJLVWHU )LVLND )0,3% ,7%
6DUMDQD )LVLND )0,3% ,7%

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):
:DK\X 6ULIJIXWRPR , *HGH 3XWX )DGMDU'BRBU\BD®DMI
, OQWHUSUHWDVL 1XPHULN OHWRGH 6HLVPLN 5HIUDNVL
,6%1
7LP 3BHQXOLV OHQHOLWL ,WX 6HUX 'LUHNVQRDBW 3HP
$WDV 'LUHNWRUDW -HQGHUDO 3HQGLGLNDQ 'DVDU GDC
BHQGLGLNDQ GDQ .HEXGD\DDQ 5HSXEOLN ,QGRQHVLD

6XQIJNRQR (UQD $SULOLDQL 6DLIXGGLQ )DMNLDQL

&KDSWHU 6HOI 3BRWHQWLDO OHWKRG 7KHRDWWRODNO.QF
*HRVFLHQFHYV (QVHPEOH .DOPDQ ,QYHUVLRQ IRU
3DUDPHWHU RI 6HOI SRWHQWLDO 'DWD LQ WKKWDQGHUD

6SULQJHU *HRSK\VLFV ,6%1



‘DK\X 6ULJXWRPR 3HQHUDSDQ OHWRGH OHWR@HQ(OHNWUF
GL ,QGRQHVLD 7DQWDQJDQ GDQ 3RWHQVL 3HQJHPEDQJD
JRUXP *XUX %HVDU ,7% ,6%1

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):
6XI\DQD & 0 $NEDU ) 7 6ULIXWRPR : 7KHUPDODD ORGHOL
RI D 6LQJOH )ODVK *HRWKHUPDO 3RZHU 3ODGWD®YROYLQ
$ &DVH 6WXG\ Rl .DPRMDQJ *HRWKHUPDOD)L,HGGR QE DR X W
*HRWKHUPDO (QHUJ\ DUW QR
1XUKDVDQ 5L]TLD 01 +LGD\DW 6HWLDZDQ $ *XPHO
6XWDUQR ' OXVWRSD ( - 6ULIJXWRPR 5XVGLDQD 5
*HRORJLFDO 6WUXFWXUH %DVHG RQ *UDYLW\ OHWKRG |
9ROFDQR %DQGXQJ ,QGRQHVLD ,23 &RQIHUHQFH ¢
(QYLURQPHQWDO 6FLHQFH DUW QR
6XvVLODZDWL $ 1LRGH 0O 6XUPD\DGL 0 3UDWRPR 30
(- 6XWDUQR ' B6ULIJXWRPR : B5HVLVWLK IRVVIDRERWR VLW
/IDNH 3BHQWDGLR *RURQWDOR ,QGRQHVLD %DVHG RQ O
*UDYLW\ 'DWD $SSOLHG 6FLHQFHVDEM WJRUODQG
XQFRUR $ . O6ULJXWRPR : )DX]JL 8 &R¥HLYRQNWNHMIRUP
GXH WR *HRPHWULFDO 6WUXFWXUH D QG UHIWIHRUIRDIW\Q H L
‘HGJH 6WXG\ &DVH OHQWDZDL (DUWKTXDNH.D:HVW 6XF
,OQWHUQDWLRQDO -RXUQDO RI *HRSK\VLFV DUW
'DQ ODLQ ODLQ

Informasi Lain:
3XEOLNDVL OHQJNDS GDSDW GLDNVHV GL *RRJOH 6FKRODU
KWWSV VFKRODU JRRJOH FR LG FLWDWLRQVRKVIHRJ 0 ]:5 R$¢



3UR40 3HQHO

1DPD /HQJNDS 3URI 'U $UL :LGRGR 0 (G

(PDLO ZLGRGR#XSL HGX
,QVWDQVL 8QLYHUVLWDV 3HQGLGLNDQ ,QGRQHVLD
$ODPDW ,QVWDQVL -O 'U BHWLDEXGKL %DQGXQJ

%LGDQJ .HDKOLDQ 3HQGLGLNDQ ,3%$ 3HQGLGLNDQ %LROR.

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):
'RVHQ 8QLYHUVLWDYV 3HQGLGLNDQ ,QGRQHVLD ,.,3 %DQGX

Riwayat Pendidikan dan Tahun Belajar:
6 ,.,3 %DQGXQJ OXOXV WDKXQ
6 'HDNLQ 8QLYHUVLW\ $XVWUDOLD OXOXV WDKXQ
6 .LHO 8QLYHUVLW\ -HUPDQ OXOXV WDKXQ

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):

'XLW 5 7UHDJXVW ') :LGRGR $ IRU78REGRKHSG W &KDLC
&KDQJH LQ 6 O9RVQLDGRX (G ,QWHUQDWLRQDO +DC
&RQFHSWXDO &KDQJH 6HFRQG (GLWLRQ 1HZ <RUN 5R
'LGRGR $ S5RFKLQWDQLDZDWL 5LDQGL

90DDUGLQJHUEURHN DQG 1 7D\ORU (GV 6HHPFEE&HEU\4XD
6FLHQFH (GXFDWLRQ 1HZ <RUN 3DOJUDYH ODFPLOODQ
‘LGRGR $ 3HPEHODMDUDQ ,0PX 3HQJHWDKXDQ
XQWXN 3UDNWLN %DQGXQJ 83, 3UHVV

Judul Penelitian dan Tahun Terbit (10 Tahun Terakhir):
(PSRZHULQJ 7HDFKHU V 3HGDJRJLFDO &RQWHQRYH)RZC
6WXGHQW V $FKLHYHPHQW DQG 5HDVRQLQJ 6NLOOV
J)DFLOLWDWLQJ 67(0 (GXFDWLRQ LQ ,QGRQHMLEH) 6FKHF
(QYLURQPHQWDO 6HQVRUYV ODNHU ORWHYV
7THDFKHU (GXFDWLRQ IRU (GXFDWLRQ IRU 6XVWDLQDEO
BURPRWLQJ 7HDFKHU (GXFDWLRQ IRU &OLPDWKI &KDC
&ROODERUDWLRQ EHWZHHQ $VLDQ &HQWUHV RRU ([FHO
6XVWDLQDEOH '"HYHORSPHQW

4



Informasi Lain:
3XEOLNDVL OHQJNDS GDSDW GLDNVHV GL *RRJOH 6FKRODU
KWWSV VFKRODU JRRJOH FR LG FLWDWHRQV"XVHU J (71V$¢

3UR40 ,0XVW

1DPD /HQJNDS <XO &KDLGLU

(PDLO ]XO LOOXVWUDWRU#JPDLO FRP

,QVWDJUDP \XOBFBLOOXVWUDWRU

$ODPDW 5XPDK SHGRQJIJNHODQ %HODNDQJ 57 5!
1R .DSXN &HQJINDUHQJ

-DNDUWD %DUDW
%LGDQJ .HDKOLDQ ,OO0XVWUDVL GDQ $QLPDWRU

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):

OOXVWUDWRU 37 .RPSDV *UDPHGLD SHNHUMD /H
OOXVWUDWRU 37 =LNUXO +DNLP % H\DMWMWIRUL 6WDI
,OXVWUDWRU /HSDV KLQJJD VHNDUDQJ

Riwayat Pendidikan Tinggi dan Tahun Belajar:
60($ 3*5, 7DKXQ

Karya/Pameran/Eksibisi dan Tahun Pelaksanaan (10 tahun terakhi r:
6HUL BHQIJHWDKXDQNX 5XDQJ $QIJNDVD =LNUXO %HVWDL
J)DEHO .RPLN 1HFWDU =LNUXO %HVWDUL
6HUL .HVDWULD &LOLN 7LJD 6HUDQJNDL
6HUL 1DEL 1DEL 80XO $]PL =L\DG 3XEOLVKLQJ
'RQIJHQJ 6HUX XQWXN $QDN 7LJD 6HUDQJNDL
'RQIJHQJ %HQXD =LNUXO %HVWDUL
OXNML]DW +HEDW =LNUXO %HVWDUL
6HUL 6HOHEULWDYV /DQJLW 7LJD 6HUDQJNDL
(QVLNORSHGLD 3HWXDODQJDQ OHVMLG GL 'XQLD ,KVDQ C
,OXVWUDVL 3%, 3%$% 3%$8' 3XVDW 3HUEXNXDQ .HPHQULV)
,OXVWUDVL 3%, 'LUMHQ 3%, .HPHQDJ

®



3UR40 3HQ\XQWLQJ GDQ 3

1DPD /HQJNDS +DUULYV 6\DPVL <XOLDQWR 6 6L
(PDLO KDUULVV\XOLDQWR#JPDLO FRP
,QVWDQVL 3HNHUMD OHSDV
$ODPDW ,QVWDQVL -O + &HSLW 1R 57
-DWLPXO\D &LORGRQJ |.RWD '"HSRN
%LGDQJ .HDKOLDQ (GLWRU %HUVHUWLA4ANDVL %163 PDVD
EHUODNX

Riwayat Pekerjaan (10 Tahun Terakhir)
(GLWRU '"HveBlar@H U LUDXVDKDZDQ VHNDUDQJ
(GLWRU GL *UXS 7TUXEXYV

Riwayat Pendidikan Tinggi dan Tahun Belajar:
6 .LPLD )0,3%$ 8QLYHUVLWDV *DGMDK O0DGD <RJ\DNDUWD

Judul Buku dan Tahun Terbit (10 tahun terakhir):

.LPLD XQWXN 60% 60. .HODV ;, .HPGLNEXGULVWHN
‘DvDU 'DVDU 7THNQLN 3HVDZDW 8GDUD XQWXN 60. .HODV
ULVWHN

%XNX 3DQGXDQ *XUX %DKDVD ,QGRQHVLD 7LQJNDW /DC
HPGLNEXGULVWHN

6DQJ 3HQMDJD +XWDQ OXOWLVDUDQD 1XVD 3HUVD«
%DUD GL 5XPDK ORULWD OXOWLVDUDQD 1XVD 3HUV
OHUHYLWDOLVDVL 'HVD OHQJDNKLUL ODUMLQDOLVDVL
6HOD\DQJ 3DQGDQJ %LQD 6ZDGD\D 3XVSD 6ZDUD
.LWDE 0XQDMDWXQ 1LVD 'RD 'RD OXVWDMDE .KXBXV :DQL
'DQ VHEDJDLQ\D

Buku yang Pernah Ditelaah, Direviu, Dibuat llustrasi dan/atau D inilai (10

tahun terakhir):
$WODV ,QGRQHVLD 'XQLD 7HUNLQL 7HUOHQJINDS
. XPSXODQ 7THUOHQJNDS /DJX :DMLE 1DVLRQDO 3XV
XPSXODQ 7THUOHQJNDS /DJX 'DHUDK 3XVSD 6zZDUD

<



3UR40 (GLWRU

1DPD /HQJNDS ,V <XQLDUWR 1DIDZL
(PDLO LV\XQLDUWR#JPDLO FRP
,QVWDQVL 'LQG 5LGHU BWXGLR

$ODPDW ,QVWDQVL .UXNDK 6HODW

DQ 1R 6 XUI

DED\D

%LGDQJ .HDKOLDQ .RPLN LOXVWUDVL GDQ GHVDLQ

OHGLD 6RVLDO LOQVWDJUDP FRP

LV \AXQLDUWR

Riwayat Pekerjaan/Profesi (10 Tahun Terakhir):
,OXVWUDWRU GDQ NRPLNXV
*HQHUDO O0DQDJHU %XPLODQJLW

&RPLF OHGLD

'RVHQ KRQRUHU GL 8QLYHUVLWDV .ULXWH®OQ 3HWUD 8QLY

Riwayat Pendidikan dan Tahun Belajar:

SIMXUXVDQ 'HVDLQ .RPXQLNDVL 9LVXDO 8QLYHUVLWDV .ULV

Judul Buku dan Tahun Terbit (10 Tahun Terakhir):
*UDQG /HIJHQG 5DPD\DQD 9RO
*UDQG /HIHQG 5DPD\DQD 9RO
*UDQG /HIJHQG 5DPD\DQD 9RO

5HRQ &RPLFV
5HRQ &RPLFV
5HRQ &RPLFYV

*XQGDOD 6RQ RI /LJKWQLQJ /LQH :HEWRRQ
*DUXGD\DQD 6DJD )RUPDW 6FUROO &LD\R &RPLFV

*UDQG /HJHQG 5DPD\DQD -DSDQ (GLWLRQ

'LILWDO &DWD

*DUXGD\DQD 6DJD -DSDQ (GLWLRQ 'LIJLWDO &DWDSXOW
*DUXGD\DQD 6DJD 9RO &$% 3IXEOLVKLQJ
*DUXGD\DQD 6DJD 9RO &$% 3IXEOLVKLQJ

*UDQG /HIJHQG 5DPD\DQD 5HRQ &RPLFV

Informasi Lain:

3HUZDNLODQ ,QGR@uU#shNG SO DIPY HQIJHUV ,Q4QLW\ :DU SI
WDKXQ GL ODULQD %D\ 6DQG 6LQJDSXUD

0DV XN GDO D PPIayabl Bléid @ D Ogae ORELOH /HIJHQGYV
3HUZDNLODQ ,QGRQHVLD GDODP DMDQJ SDPHUDQ NRP
(UODQJHQ -HUPDQ WDKXQ

1RPLQDVL /ROOLSRS $ZDUG GL NDWHIJRUULW.BEDMNKDRGQR(
BHPEDFD ;< .LGV
1RPLQDVL .RPLNDVLD $ZDUG GL NDWRXKXODUID AWMMW &R

GDQ %HVW &RPLF

R



