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3.1 INSTALAÇÃO DO APLICATIVO TELEGRAM . . . . . . . . . . . . . . . . . 2
3.2 INICIANDO O CHATBOT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

4 DETERMINANDO OS PARÂMETROS DO EXOPLANETA 3
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1 PRODUTO EDUCACIONAL

P  ́  ́        
  ,        ́   ̧̃,
   ̧̃ ̃     . O   -
  (, ̂ ́, )       
   .

S ,        chatbot 
C̧       ̧̃    Caçador de
exoplanetas – um chatbot para o ensino de Astronomia nas aulas de F́ısica  
     ̧̃  A      F́ı. N
,      ́    ̂ 
  B N C C (BNCC).

1.1 COMPETÊNCIA

Competência espećıca 2: C   ̧̃   ̂  V,
 T   C   ,  ̃    
 ̧̃      U,   ̃ ́  ́.

1.2 HABILIDADES

(EM13CNT204X) E ̧̃, ̃   ́    -
    T,  S S   U    ́ 
̧̃ ,          .
(EM13CNT210MG) R    ,   ̂, 
 ̧̃   ́   ́     -
̧̃  C    T.
(EM13CNT301) C ̃,  ́, ̃  , -
   ̧̃      ,  /
   ,    ̃   
̧̃-    ́ı.
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2 CHATBOT CAÇADOR DE EXOPLANETAS

Web Robot, ́   chatbot, ̃    
 ̧̃     . A ̧̃    
          ́ -
   ̂  ́.

O chatbots  ̧̃ ̂    ́    ̧̃ ́-
      ́    , , -
, .

V    ̧̃  ́   ,    chatbot
Caçador de Exoplanetas. E chatbot ́     Telegram 
 ̂ -       . S
,  chatbot  ́      ̃  -
́   . A́ ,   ,  chatbot  ́ı
          .

O chatbots C̧  E      :

• E          .

• P  ̧̃  ̧̃  ;

• C    ̂ ́ı    ;

• I    smartphones    ;

A , ́   chatbot ́         
       ̂ ́  ̧̃ 
. D   ̃   ̧̃ ́  
 ̂  , ́   chatbot ́  ́ı  
     ̂. P   ́- ́ 
̧̃  chatbot     ̂ ́  ́ 
 T̂ M P́  D  A   ́  .

3 UTILIZAÇÃO DO CHATBOT CAÇADORDE EXO-

PLANETAS

N ̧̃       ̧̃  chatbot.

3.1 INSTALAÇÃO DO APLICATIVO TELEGRAM

O Telegram ́      ́     ,   
́ ́ı     ́.

O     ́ı  ̧̃    Android.
P   Telegram ́ ́       smartphone  -
  Telegram.

F 1: A  M   ̧̃  B.
F: Telegram.
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3.2 INICIANDO O CHATBOT

A́  ̧̃  Telegram, -       Caçador de
Exoplanetas . E       F 2.

F 2: I  B. I   Telegram
F: Telegram.

A́   chatbot, ́    ̧̃  ́ı   
     ́- ́    .

O chatbot        ̃ . A́
  ,  chatbot ́    smartphone  ̧̃  
   ̃     ̂  .
S ,  ́ ̧̃ ́   ̂   
 ̂     chatbot C̧  E.

4 DETERMINANDOOS PARÂMETROS DO EXOPLA-

NETA

4.1 PERÍODO ORBITAL

A́    /́ı  chatbot ́  ́       -
     ́  ́ı    ́   
    . C   F 3.
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F 3: C     .
F: Chatbot C̧  E.

O  ́             
  ,  ,          
    chatbot. C    ́     ́ı
,  ́   ́ı   chatbot. S    ,
 chatbot ́     ́,      ́ ́ 
   ́ ̂,   F 4.

F 4: M  chatbot     .
F: Chatbot C̧  E.

4.2 RAIO DA ÓRBITA

P     ́        
 ́ı     L  K (E̧̃ 1) [1].

T 2 = K · a3 (1)

F  ̧̃   K  4 · π2G · (M∗ +mp). M   M∗ ≫p,
̃     K  4 · π2G · M∗. E̃, ́  ̧̃  K
  ̧̃ ́,    E̧̃ 1   
E̧̃ 2  ̧̃    ́.

a =
3


G ·M∗
4 · π2

· T 2 (2)
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S M∗       G    G̧̃ U  
   6, 67 · 10−11m3kg · s2. P     E̧̃ 2, ́ ́
        S I (SI).

P    L  K,   ́   ́ı  ́
́ı  chatbot.

A́   ́,   ́      ́  
  ̂ (UA) ,      ,   
chatbot. S    , ̂ ́   ́.     
,   ́      ́ ̂,  
F 5.

F 5: M  chatbot     .
F: Chatbot C̧  E.

4.3 RAIO DO PLANETA

O       ́  ́       .
I ́ ́ı,              
 ̧̃        ́ , ̃ A́   
       ́ ́ı    ́ [2].

N chatbot,     F 6 ́ .

F 6: C     .
F: Chatbot C̧  E.

A F 6        ,     ́
  ́   (∆F )    (F )        
 E̧̃ 3       [3].

Rp = R∗ ·


∆F

F
(3)

D E̧̃ 3, Rp ́      R∗ ́    . O R∗   
́  informações importantes      ́  
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   . E   ́        
Rp,   ́   ́ı   chatbot.

P   ,   ́   ̧̃   chatbot 
         J́ (RJ).

S     ,   ́      
.

4.4 MASSA DO EXOPLANETA

P             
          (F 7)  ́  ́ 
 D  .

P   ̂,  chatbot       
     01,          .
P   , ̃  ́ı        
       ́ . P,   P 01,
02  03  chatbot ́      .

F 7: C   .
F: Chatbot C̧  E.

O chatbot ́     F 7      
̂    E̧̃ 4 [4]. N ,     (M∗)   
́     ,  ́ı (T )    ̂   ,
  (v)    ́       .

mp =


M2

∗ · T
2 · π ·G

1/3

· v (4)

S ,  :

• Mp ́    ;

• m∗ ́    ;

• T ́  ́ı   ;

• G ́    (6,67 ·10−11 m3 kg−1 s−2);

• v ́             ;
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E́ ́ı  ́ı  chatbot        
   ́.

A     ,   ́      J́
(MJ)      ,    ́ ̂  ́ 
 T  E.

4.5 TIPO DE EXOPLANETA

O     ́    ̧̃  ̃   
 . E          . P ,
   E̧̃ 5 [5].

ρ =
mp

Vp

(5)

P, mp ́       (g)  Vp ́      ́ı
́ (cm3). O             
  E̧̃ 6        [6].

Vp =
4

3
· π · Rp

3 (6)

A́   ́,   ́     chatbot  gcm3. S
     ,  ́    ́   ́ 
          ̧̃ [7].

• P ρ ≥ 3, 0 g3,   ̃   rochosos;

• P ρ ∼ 2, 0 g3,   ̃   rochosos   
̂  ;

• P ρ ≤ 2, 0 g3,   ̃   gasosos;

A́       ,   ́    
 ̧̃  chatbot.

D        ,     
Z H́.

4.6 LIMITES DA ZONA HABITÁVEL

A  ́ ́  ̃    ,    ̧̃   -
     ́     ́ı. S , 
         ̃   ́  Z H́. E 
    ̧̃  E̧̃ 7  8 [8]:

R   Z H́.

Ri =


L∗
1, 1

(7)

R   Z H́.

Re =


L∗
0, 53

(8)
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SEÇÃO 4 4 DETERMINANDO OS PARÂMETROS DO EXOPLANETA

S , L∗ ́     .
A́   ́      ,   ́    

  ̃   chatbot. A́   ,  chatbot ́  
    ́  Z H́ ,     ́   
     ́      ́    ́  Z
H́. A́   ́,   ́     SIM  NÂO 
 : ZH1Sim.

S      ,  chatbot ́       NASA
        ̧̃   Z H́.

4.7 VALORES APROXIMADOS DOS PARÂMETROS

N T 1,       ̂.

T 1: V     S S.
Exoplaneta P a Rp mp ρp Ri Re

E 01 3,50 0,048 1,42 0,5900 0,26 1,52 2,20
E 02 3,36 0,030 0,12 0,0049 4,97 0,14 0,20
E 03 5,66 0,030 0,21 0,0190 2,60 0,14 0,20
E 04 11,37 0,073 0,19 0,1500 2,72 0,14 0,20

F: D A.

S ,  :

• P ́  ́ı  .

• a ́    ́   ̂ (UA).

• Rp ́      RJ .

• mp ́      mJ .

• ρp ́      gcm3.

• Ri ́     Z H́   ̂ (UA).

• Re ́     Z H́   ̂ (UA).
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P ̧̃  chatbot         
    -      ̧̃  .
P ,      (UE)   ̃    ,
   ́       . P   UE
 ,   ́  ̂  ́     
  ́     ̧̃       
     ̧̃        chatbot
C̧  E. N ,        UE.

5.1 PRIMEIRO MOMENTO PEDAGÓGICO

5.1.1 QUESTIONÁTIO PRÉVIO

Objetivos: A         
          ,    
 ́  .

Recursos utilizados: P̧̃       ̃.
Tempo estimado: U   50 .
Desenvolvimento: I      primeiro momento pedagógico  

́ ́   problematização inicial       
  ̧̃    .

N     ̃    ́  ,
 ́         . S ,
  (F 8),    TV,      -
   T,         ̂ .
D  ̧̃     ̧ ́    
 ́. A , ́  ,          
  ́        ́ 
. N̃         ,   
    ́   . N ́    
:

1. O  ̃ ? E   ̃?

2. C   ̃    ? E     ̃
?

3. Q    ́  ́ ́ı  ́ . P ̃ ́ ́ı
    ? J.

4. N  ̃     ̃    T. P-
 ,  ́ı ́       T? E
     ́ı?

5. N         . F̧ 
̃   ̧̃ ́    ?

6. E   ́          . S
,     ́ı      ?

7. Q  ̂    ?
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P      ,       :
Foi cogitado a possibilidade da existência de um novo exoplaneta que está orbitando uma estrela
longe da Terra e sua equipe foi indicada como responsável para fazer esta vericação. Elabore
uma estratégia apresentando uma proposta de como vocês fariam para vericação e quais os
posśıveis indicativos para a existência de vida.

F 8: R   ̧̃    ́.
F: D A.

O slides       ́     
  : https://drive.google.com/file/d/1YTg86oPdzdnZ4h5DCWmpSjc-2JN3mbcz/

view?usp=sharing.

5.2 SEGUNDO MOMENTO PEDAGÓGICO

5.2.1 TEMA 01: SISTEMAS PLANETÁRIOS E EXOPLANETÁRIOS

Objetivos: A  S S (SS)   ̧̃  . C 
 ̧̃  ̃  . C     
 ,     ̂ (UA). A   
     ,  ,      ́.

Recursos utilizados: P̧̃    ́ı.

F 9: I  ́ı    01.
F: D A.
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Tempo estimado: D   50 .
Desenvolvimento: N    segundo momento pedagógico,  

   organização do conhecimento. N    , 
 ,  S S   ́ı,  ̧̃    
. F     ̃  ̧̃,    ̧̃ 
     ,   ̧̃  U A̂ (UA).

A ,    ́      ̧̃
  G B,    ̧̃ ́  ́    -
̧̃   ́        J́   T.
N ,   ̧̃   ́   ̧̃ ́ 
 ̂  ́ ́ı ,  ,       Z
H́.

C     ̧̃       ̃:
)   ̃  ̧̃       ; )   ̂
   S  ̂  UA; )    ́;) 
   ́     ; )       Z
H́. A T 2      ́.

T 2: V     S S.
[HTML]C0C0C0 Planeta Massa (kg) Raio (km) Distância ao Sol (km)

M́ 3,30·1023 2.450 57.910.000
V̂ 4,87·1024 6.050 108.200.000
T 5,97·1024 6.380 150.000.000
M 6,42·1023 3.400 227.940.000
J́ 1,90·1027 71.500 778.330.000
S 5,69·1026 60.300 1.429.400.000
U 8,70·1025 25.500 2.870.990.000
N 1,03·1026 25.000 4.504.300.000

F: D .

P       ̧̃    T    ̧̃

MP laneta =
V alor da massa do planeta

V alor da massa da Terra
MTerra (9)

P         ̧̃    T  ̧̃

RP laneta =
V alor do raio do planeta

V alor do raio da Terra
RTerra (10)

E    ̂    S  UA  ̧̃

aP laneta =
V alor da distância do planeta ao Sol

V alor da distância da Terra ao Sol
UA (11)

P ,      ,     (  ) 
       Z H́,      
  ̧̃   C́ı 2.

5.2.2 TEMA 02: AS TÉCNICAS E A FÍSICA NA DETECÇÃO DE EXOPLA-
NETAS

Objetivos: E   ́   L  K    D  ,
    ́ı ,    ́     ,   
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̧̃  ̂ ́         .
Recursos utilizados: P̧̃    ́ı.

F 10: I  ́ı    02.
F: D .

Tempo estimado: D   50 .
Desenvolvimento: I        

  ̧̃ ́    . E    
̧     ̧̃        . E ,
  ́     ́  ̧ .
A́ ,   ̧̃    ́ı ̧̃  .
A́  ̧̃   ̧̃   ́ı   L
 K    D. E ,   ́  ̧̃  ,
̂ ́   ,         ́ı 
. A        :

Atividade 01: D       ̂ ́   -
         . (F 5.2.2)

F 11: A        .
F: D .

Atividade 02: D  ́ı       
.
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F 12: C     K 01.
F: [9]

F 13: C      K 11.
F: [9].

O slides       ́    
   :

A    ́: https://drive.google.com/file/d/1Ydxf8qbo0s6RV0C4zKBtO
view?usp=sharing.

A    ́: https://drive.google.com/file/d/1YmSVSE5LKdEkUvK7es
view?usp=sharing.

5.3 TERCEIRO MOMENTO PEDAGÓGICO

N   ́ -  ̧̃    
. S ,     ́   ,     -
    ̧̃  ,  ,   ́   chatbot C̧
 E         .
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