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2016 ֤  

Ҭ ĺĺ ȁ ȁ ȁ ȁ  

ȁ ȁ ѿ ȁ  

↔ ȁ ȁ ᴯȁ  

ҕ ȁ ȁ‛ ȁ ᴯȁ ẫ  

ȁ ȁᾝ ȁ ȁ ȁ  

Ḡ ȁ ȁ ȁ ᾝ  

ȁ↔ ȁ Ԑ 

 

 

1̈D 

ȍ Ȏ 

D ̆ № DNA └ ̆Ҍᴪ ᵣ №

ᵣ № ̆ ץ D ̆ҹ Ȃ 

 

2̈D 

ȍ Ȏ 

A ̆ ᴆ ̆ ѿ ֟ץ ATP̆ ̕

B ̆ ᵬ ѿ ғ̆ ֟ץ ATP̆ C̕ ̆

ADP ATP Ҭ̆ ̆ D̕ ĂDP ATP

Ҭ̆ ADPȁPiȁ ץ ῏ Ỳ ̆ ҹ Ȃ 

 

3̈A 

ȍ Ȏ 

A ̆ ̆F ̆ ῒҍ T ᴪ Ҍ ̆ ץ T

ҍ F ֜ ̆ᴪ ⱴ F B̕ ̆ ≢ XȁY ᵣ‗

̆ ף ≢ ᶛ ṿ 1:1̆ ץ ≢ ᶛҌᴪ ̆ ̕C

̆ ⱴ ̆ ⱴ ̆ ץ F ү Ҍ ̆

̕D ̆ ̆ ⱴ̆ Ҋ ̆ Ȃ 

 

4̈B 

 ȍ Ȏ 

A ̆ ꜚ ̆ ꜚ ꜚ ̆ № ֟ ᶫ ̆

B̕ ̆ ҹ̆ԅᵣῤ ̆ ≠ № ⱴ̆ ץ ̕

C ̆ ꜚ ̆ ҍ ̆ ̕D ̆

ᵣ ꜚ̆ ᵣ ꜚҬ ̆ ץ Ȃ 

 

5̈C 

ȍ Ȏ 

A ̆14
CO2 ̆ ᵣ Ҭ ᾣ ᵬ Ҭ ȁ

̆ ̆ ̕B ̆ ̆ Ῑ 14
C ᶛ

ԍ ̆ 14
C ԍᾣ ᵬ ֟ ̆ ץ ᾣ ֟ № № ⌠ Ῑ

̆ ̕C ̆ ̆ Ῑ 14
C ᶛ ԍ ̆

⌠ԅҬ ̆ ̆ҹ ̕D ̆ ԅ ᾣ

ᾣ 70% ң Ҍ ᾣ Ҋᾣ ֟ Ῑ ң Ҭ № ̆

Ȃ 
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6̈B 

ȍ Ȏ 

ҍ ῏ Ԋ ̆ᵬҹ 2016 Ҭ ̆ ᾢ

̆ᵖ ≠ ԅ ҉ ̆ ץ BȂ 

 

 

7̈C 

ȍ Ȏ 

ᵬҬñ ò ᶏ № ̆p ᵬҬñ òӞ

ᶏ № Ȃ ԅ Ҭ ᵬ̆ ̆ҹ C

ȂA Ҭ ‛ ץ B Ҭ ⱴ └ ҹ ᵬ̆D Ḡ

Ӟֽֽ ᵬ ᵣ ˻ 

 

 

8̈A 

ȍ Ȏ 

ץ ҍ ᵬҹ ̆ Ȃ ╕̆ ╕̆ ╕

ⱴ╕̆ҍ ῏̕ ╕ ̆ ╕

Ԉᴨᾢ ׆̆ Ḡ ῒז ,ᶏ ῒ ⁞ Ȃ 

 

 

9̈B 

ȍ Ȏ 

A ң№ ף ̆̋ ҩ ӊ CðC ̆̋ ҩ ҉ CðH

B̕ Һ ҍ № № ῏̆ № ԍԋ׃

ӊ ̆ ԍ׃ 80-138Ņ C̕ ԋ ̆ ≠ץ

Ҍ № ̆ ̕D ԋ ԑ ̆ ̆≠ ‛

ץ └ 13Ņ ̆ ԋ ₮Ȃ BȂ 

 

 

10̈ D 

ȍ Ȏ 

ᾢ ᶏ
2 2 7K Cr O Ҭ ꜚ ׆̆ꜚ ̕

Ҭⱴ῀Ә ̆ Ҍ Ҋ
2 2 7K Cr O Ȃŵ Ҭ

2- 2- +

2 7 2 4Cr O ( )+H O 2CrO ( )+2H ꜚ̆ ⱴ ̕ŷ ⱴ῀

̆ ̆ A ȂŶҬ ̆ ԍ
2 2 7K Cr O Ә ̆ ҹ

3+Cr ̆ B ȂŸҬ Ҍ ̆ ᴆҊ
2 2 7K Cr O Ә ̆ ŶҬ ̆

2 2 7K Cr O ̆ C Ȃ ŸҬⱴ῀
2 470%H SO ̆

̆ Ә ̆ ҹ 3+Cr ̆ ҹ ̆D Ȃ 
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11̈ C 

ȍ Ȏ 

2Ba(OH) Ҭ№≢ⱴ῀ 2 4H SO ȁ 4NaHSOȂ 

ⱴ῀
2 4H SO 2 4 2 4 2H SO Ba(OH) BaSO H O+ = ®+̆

2 4H SO ҍ 2Ba(OH)

̆ Ҭ ᵞ̆ ᵞ̆ ŵҬ a ̆ ⱴ῀
2 4H SO ̆

҉ ̆ ŵף ⱴ
2 4H SO Ȃ 

ѿᴍ ̆ⱴ῀
4NaHSO Ȃ ⱴ῀

4NaHSO ̆

4 2 4 2NaHSO Ba(OH) BaSO H O NaOH+ = ®+ + ̆
4NaHSOҍ 2Ba(OH) ̆Һ

ҹ NaOH̆ ŶҬ b ̆ B ̕ ⱴ῀
4NaHSŎ

4 2 4 2NaOH NaHSO Na SO H O+ = + ̆
4NaHSOҍ 2Ba(OH) ҹ 2:1 ̆҉

ῃ̆ ҹ Na2SO4̆ ŶҬ d Ȃ 

c ң ⱬ ̆p ŵҬҺ ҹ ̆ Ŷ̆Ҭ ҹ Na2SO4ҍ NaOH̆

̆ ҬҌ OH
-̆ C Ȃ 

҉ a ₃Ӎҹ ̆d Һ ҹ Na2SO4̆ Ҭ ̆ D Ȃ 

 

 

12̈ B 

ȍ Ȏ 

҉ ῏ ̆ᵖ ̆ ̆

№ ⱬ Ȃ ѿ №ץ ₮ ңҩñұ

òȂ 

 

aȁd ̆ ̆ Ҭ H
+ ̆

ꜚ̆OH- ̆A ̕b ̆ ̆ Ҭ OH- Cl-

̆B ̕c ҹ ̆ ֒ ̆C ̕ ԋҬ ԍ ҈ҩ

̆ Cu
2+

>H
+̆m҉ ₮̆D  

 

13̈ C 

ȍ Ȏ 

ԍ n ᵞ ̆ᴪ
( )1

2

n n-
ᾣȂ 3n= ̆ᴪ

3 ᾣȂ 

 

 

14̈ A 

ȍ Ȏ 

Ҍ̆ B̆ ̕ Ҍֽ ץ ᵣҬᴰ Ӟ̆ ץ ᵣ ᵣҬᴰ ̆

C ̕ᾣ ԍ ̆ ᴰץ Ҍ ׃ ̆ ҬӞ ᴰץ ̆D Ȃ 
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15̈ A 

ȍ Ȏ 

ץ ҹ ̆ Ṝ̆ N ̆ᵝ ҹ ̆ Ἕ ҹᵩ Ἕ̆

ץ BCD ̆ A Ȃ 

 

 

16̈ B 

ȍ Ȏ 

̔
B

E n nS
t t

FD D
= =
D D

̆ ҹ B ̆ ץ
B

k
t

D
=
D
ҹ

ṿ̆

2

4

1

a a a

b b b

E S r

E S r

å õ
= = =æ ö

ç ÷
̆Ῥ ̆ ғ ̆ ץ

ҹ ̆ BȂ 

 

 

17̈ C 

ȍ Ȏ 

̆AB ̕ ң ҍ Ҍ ̆ C ̕

Ҭ ꜚ ⌠ ᴶῗⱬ ᵬ ̆ D Ȃ 

 

 

18̈ B 

ȍ Ȏ 

ֲ ҆ ⱬᵬ Ҋ ̆ ᴋ ᵝ
2

F F M
a G

m m r
= = =҆ ̆ 1

2̆ P ̆ҍ ̆ⱴ ̆ B Ȃ 

A Ҭ̆ 2 P ԍ 1 P Ȃ 

C Ҭ̆ 1Ҍ ᵝ Ҍ ̆ⱴ Ҍ Ȃ 

D Ҭ̆ꜚ p mv= ̆ 2Ҍ ᵝ ̆ Ҍ ̆ ꜚץ Ҍ

̆ꜚ Ҍ Ȃ 

 

 

19̈ D 

ȍ Ȏ 

A ҉ ‰ B̕ ᵌԍᴟ לꜚ ῤ ҍ̆

ᵌ C̕ ᵌԍᴟ לꜚ ῤ ῤ ̆ ‰לꜚ

̆ῤ ᴪẒ ̕D Ҍ ῤ ̆ Ҍ ₮ לꜚ ῤ ̆ ץ

DȂ 

 

 

20̈ C 

ȍ Ȏ 
61ɛm 10 m-=  ̆ ץ 510ɛm 10 m-= ̆A ȂPM10

ҍ ҉ ѿ ̆ Ạ ꜚ C̆ Ȃ ᵣ№ ᵬ

ⱬ ҉ ҍ ⱬḠ ׆̆ ҉ ̆ ᵬ ⱬ ԍ №

₯̆ ₯ᵬ ̆ Ҍ ῒ ₯ⱬ ԍ ⱬ̆B Ȃ Ҭ

Ḥ ᶫ∞ ̆D Ȃ 
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21̈  

ȍ Ȏ 

ſ ̕  

ƀ ŵA  ŶAB  ŷ
Bmgh- ̕

2

2

( )

8

C Am h h

T

-
 ŸC  

ŹҌ Ȃ ̔
p kE E-D =D ̆ ץ 21

2
mgh mv= ̆ 2 2v gh=  ̆ ץ 2v h-  

Ἕ ѿ ғ ῤ ԍ 2gȂ 

ȍ Ȏ 

ſ R t- Ἕ ̆ ṿ ᵞ ғ̆ ṿ ̆

ץ ҉ ⱬ ̆ ԍ ̆

Ȃ 

ƀ ŵ ̆ ꜚ ל ̆ ץ AȂ 

Ŷ ̔
p kE E-D =D ̆ ץ 21

2
mgh mv= ̆ ң m ץ ̆

Ҍ ̆ ץ ABȂ 

ŷ ⱬל ҹ
p p p

= BE E E mghD = - -
∆

 ̕ 

ꜚ
2

2

k k k 2

( )1
= ( )

2 2 8

C A C Ah h m h h
E E E m

T T

- -
D = - =

∆
  

Ÿ ԍ ⱬ ⱬ ̆ ץ ⱬל ⁞ ԍꜚ

ⱴ ̆C Ȃ AB ԍ ᵬȂ 

Ź ̔
p kE E-D =D̆ ץ 21

2
mgh mv= ̆ 2 2v gh= ̆ ץ 2v h- Ἕ ѿ

ғ ῤ ԍ 2ğ Ҍץ Ȃ 

 

 

22̈  

ȍ Ȏſ 
mv

R
qB
= ̆

2 ḿ
T

qB
=   ƀ E vB=  

ȍ Ȏ 

ſ ԋ ̆
22 2ˊv

qvB m mR
R T

å õ
= = æ ö

ç ÷
 

mv
R

qB
= ̆

2 ḿ
T

qB
=  

ƀ Ạ ꜚ̆ ץ ⱬ  

ⱬ№  

̆ qE qvB=  

E vB=  
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23̈  

ȍ Ȏſ 0

0

2eU
v

m
= ȁ

2

04

UL
y

U d
D =   ƀ  Ɓ PE

q
j= ȁ

G ghj = ̆῍  

ȍ Ȏ 

ſ ⱴ Ҭ ꜚ 

ꜚ 2

0 0

1
0

2
eU mv= - 

0

0

2eU
v

m
=     ŵ 

Ẓ  

̆ Ạ ꜚ 

0L v t=      Ŷ 

ԍ ̆ Ạ∆ ҹ ⱴ ꜚ 

ԋ
U

e ma
d
=  

eU
a

md
=      ŷ 

ꜚ Ὲ 21

2
y atD =    Ÿ 

ŵŶŷŸ 
2

04

UL
y

U d
D =  

ƀ ⌠ ⱬ 168 10
U

F e N
d

-= = ³  

⌠ ⱬ 309 10G mg N-= = ³  

1410
F

G
º ̆ F G ץ ⱬ ץ Ҍ  

Ɓ 
PE Ҭ ל ̆ q ̆↕ ל PE

q
j= ̕ 

̆ל ⱬל
Gj ҹ

G

mgh
gh

m
j = = Ȃ 

῍ ̔ ȁ ΐ ȁ ȁ ľלĿ ᵞȂ 

 

 

24̈  

ȍ Ȏ  

ȍ Ȏ 

ſ a. sin sin 0x x x
p p p mv mvq qD = - = - =

∆
̕ 

( )cos cos 2 cosy y y
p p p mv m v mvq q qD = - = - - =

∆
 

b. ңҩ ᵬ ⱬ№≢ҹ
xF ȁ yF ̕ 

ᶭ ̆ ꜚ ̔ 0x

x

p
F

t

D
= =
D

̕
2 cosy

y

p mv
F

t t

qD
= =
D D

Ȃ 

҈ ̆ ᵬ ⱬ 0x xF ' F=- =̕
2 cos

y y

mv
F ' F

t

q
=- =-

D
̕ 

ᵬ ⱬ y Ȃ 
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ƀ ҩ ꜚ ҹ pȂ 

ᾣ ׃₮ ̆ ꜚ Ҍ Ȃ 

ץ ҹ x ץ̆ ҉ҹ y Ȃ 

ŵᾣ ̔
1 cosxp p p qD = - ̕

1 0 sin sinyp p pq qD = - =- ̕ 

Ŷᾣ ̔
2 cosxp p p qD = - ̕ ( )2 0 sin sinyp p pq qD = - - = ̕ 

tD ῤ̆ŵᾣ ҍ׃ ᵬ ҹ
1N ̆Ŷᾣ ҍ׃ ᵬ

ҹ
2N ̕↕ ꜚ ׃̆ ŵᾣ ᵬ ⱬ 1

1 1 1

cosx

x

p p p
F N N

t t

qD -
= =

D D
̆

1

1 1 1

siny

y

p p
F N N

t t

qD
= =-

D D
̆ ̆ ׃ Ŷ ᾣ ᵬ ⱬ

2

2 2 2

c o sx

x

p p p
F N N

t t

qD -
= =

D D
̆

2

2 2 2

siny

y

p p
F N N

t t

qD
= =

D D
Ȃ 

҈ ̔ ᾣ ᵬ ⱬ
1 1 1

cos
x x

p p
F ' F N

t

q-
=- =-

D
̆

1 1 1

sin
y y

p
F ' F N

t

q
=- =

D
̕

2 2 2

cos
x x

p p
F ' F N

t

q-
=- =-

D
̕

2 2 2

sin
y y

p
F ' F N

t

q
=- =-

D
 

̆ңᾣ ׃ ᵬ ⱬ ( )1 2 1 2

cos
x x x

p p
F ' F ' F ' N N

t

q-
= + =- +

D
̆

( )1 2 1 2

sin
y y y

p
F ' F ' F ' N N

t

q
= + = -

D
Ȃ 

a.ң ᾣ ̆
1 2N N= ̆

xF ' x ̆ 0yF ' = ̆ ⱬ ̕ 

b.ŵᾣ ̆
1 2N N> ̆

xF ' x ̆
yF ' y ̆ ⱬ ҉

Ȃ 

 

 

25̈  

ȍ Ȏ 

(1)  

(2) HNO3̆ H2SO4 

(3)  

(4) ȁ  

(5)ⱴ  

(6)  

(7)  
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ȍ Ȏ 

A № ῒҌ 4̆ῒҬ ̆ ῒ҂ ̆ Ȃ № P

Ҭ № AȂ ⌠ F ⌠ G Ә ̆ Gҹ ̆Dҹ

Ȃ ⌠ B->C ̆ף C->D ף ̆ A->Bҹ ̆

Bҹ ̕Cҹ Ȃ E E⌠ G E ѿ

ҩ ׆̆ G ҹ ̆F ҹ ̆E ҹ F ᵣ

Ȃ 

ԍ (7) ̆ ѿҩ Ә ̆ №≢ ҩ Ә ȂӘ

Ә ⱴ Ȃ ̆↕ ץ Ҭ Ḥ Ә ̂ Ә

⌠̃ Ȃ ̆ ᾢ ₮ Ῥ Ȃ 

 

26̈  

ȍ Ȏ 

̂1̃ŵ.Fe 

Ŷ.
3 4 2NO 8e 10H NH 3H O- - + ++ + = +  

̂2̃H+ ᵞ̆ᴪ FeO(OH)  

̂3̃ŵ.Ẋ I ,Ẋ II  

Ŷ.
2

3 4Fe 2FeO(OH) Fe O 2H+ ++ + , ֒ Ḇᶏ ꜚ,

FeO(OH) ҹ 3 4Fe O  

̂4̃ᵣ Ҭ 2

2Fe 2H Fe H+ ++ = + ¬, , ∆ c
2+(Fe ) ,Ḇᶏ

FeO(OH) ҹ 3 4Fe O ,ᶏ ῃ,
3NO-  

ȍ Ȏ 

ᵌԍ Ȃ 

̂1̃ ̆ ᵬҹ Ҭ ̆ ↕
3NO- ⌠

4NH+Ȃ ̆ ֟ Ҭ
4NH+
̆
Ҍ Ҋ ̆ ץ

Ȃ  

̂2̃ ̆ pH=2.5 ̆ FeO(OH) ԍ 3 4Fe O ҉̆Ҍ ᵣ

̕ pH=4.5 ̆FeO(OH) 3 4Fe O ̆ ԅᵣ ׆̆

Ȃ 

̂3̃ŵ̆ ̆pH=4.5 ᴆҊ̆֒ ̆

Fe ҹ 50%̆ ң ⌠ 100% ̆ ֒ ҍ

FeO(OH) Ҍ Ȃ 

Ŷ ῖ ̆ᾢΏ₮
2

3 4Fe 2FeO(OH) Fe O 2H+ ++ + ̆Ῥ

c
2+(Fe ) ᶏ ꜚ̆ᶏ FeO(OH) ⌠ Ȃ 
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̂4̃ pH=2.5
3NO- ̆ ̂3̃Ҭ ̆ ץ ̆ 2Fe+

̆ԍ 2Fe+
2

2Fe 2H Fe H+ ++ = + ¬
Ȃ

̂4̃Ҭ ⌠

1 ̆ң pHҊ ᵞᵖ Ҭ ̆ 2

2Fe 2H Fe H+ ++ = + ¬

̆
3NO- Ȃ ̆ץ ̆pH=2.5 Ҭ ֟ 2Fe+̆׆

⁞ FeO(OH) ̆ᶏ
3NO- Ȃ 

 

 

27̈  

ȍ Ȏ 

̂1̃ 2 2 4 4 2Pb + PbO  + 2H SO           2PbSO  + 2H O

2+
Fe

Ƕ
 

̂2̃ ŵς&Å 0Â 3/ ς&Å 0Â3/ 

Ŷ aҬ Ҭⱴ῀ Pb̆ ᾟ№ ̆ Ȃ 

̂3̃ ŵAȁB 

Ŷ PbO ԍ 35% NaOH Ҭ̆ ̆ ̆

‛ ̆ ̆ ̆ ̆ ⌠ PbO Ȃ 

ȍ Ȏ 

̂1̃ I Pb PbO2 Ҭ̆ ֒ Ỳ ᵬ Ҋ̆ⱴ PbSO4̆

↕ ҹ̔ 2 2 4 4 2Pb + PbO  + 2H SO           2PbSO  + 2H O

2+
Fe

Ƕ
 

̂2̃ŵ ̂1̃Ҭ ⌠ ⌠̆֒ Ỳ ᵬ ̆↕ i Ҭ

&Åᴼ&Å̆ ii Ҭ &Åᴼ&Å̆ ⌠ i Ҭ PbO2̆↕ ii Ҭ PbȂ↕

ҹ̔ς&Å 0Â 3/ ς&Å 0Â3/Ȃ 

Ŷҹԅ Ỳ ̆ ╠ ֒ ԅ&Åᴼ&Åᴼ&Å Ȃ

a ԅ&Åᴼ&Å̆↕ b a ҉ &Åᴼ&Å Ȃ ץ a

̆ ⱴ῀ Pb̆ &Å ̆ ⌠ ₮ ↕̆ Ȃ 

̂3̃ŵ II ҹԅ ̆ ᵬ Ҭᴪⱴ῀ NaOH̆ ᴆ PbOᴪ №

NaOH Ҭ̆ I Ҭᴪ NaOH № PbO ҹ NaHPbO2̆

Na2SO4̆ ᶏ Ҭ̆ └ԅ ᴆ ̆ᶏ PbO ⁞ ̆ ԅ֟ ֟

̕ NaOHӞ ⌠ԅ ≠ ̆ ԅ ≠ Ȃ 

Ŷ III ׆ ֟ ⌠ ֟ ̆ ץ ᵬȂ ⌠̆

NaOH Ҭ PbO ̆ ץ 35% NaOH Ạ ╕Ȃ

ᴆ ̆ Ҭ ̆ ץ Ȃ↕ ᵬҹ̔ PbO ԍ

35% NaOH Ҭ̆ ̆ ̆ ‛ ̆ ̆

⌠ PbOȂ 
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28̈  

ȍ Ȏ 

(1)2Ag
+
(aq)+SO3

2-
(aq)ҖAg2SO3(s) 

(2)ŵ ‪ ̆ ⱴ ̆ ̆↕ Cu
+ȂŶa.Ba(OH)2̕b.

Ҭ SO4
2-̆ ⱴ῀ KI Cu

+̆ ⱴ

╕ SO3
2-
 

(3)ŵAl(OH)3̕ 

Ŷa.  ̕ 

b.V1>V2 

(4) ̕Ҍ  

ȍ Ȏ 

(1) ̆ ₮ Ȃ 

(2) ŵ ԋ Ҭ 2 Ḥ ̆ ץ ̆ ‪̂ Cu
2+ ̃

̆ ⱴ ̆ ̂ ̃̆ ↕ Cu
+Ȃ 

Ŷa. BaSO4 ⱴ̆῀ ╕ҹ Ba
2+ ̆ ץ BaCl2 Ba(OH)2̆

ԍ OH
- ץ ԍ Cu

2+̆ ץ Ba(OH)2Ȃb. A ӊ╠ ҉

Ҭ SO4
2-̆ ⱴ῀ KI Cu

+̆ ⱴ I2̆

╕ SO3
2-
 

( 3)ŵ ̆ ԍ ̆ ԍ ̆ ץ ⌠ Ҭ Al(OH)3ȂŶ

Al(OH)3̆ ΐ ≢ ҩ Ҍ ῒ҈ṐȂ

ѿҩ ̂ V1Ӟ ԅ ѿҩ Ȃ̃ ̆

ᶏ ̂ Ҭ ᶫ NaOH ̆ Ȃ̃

ᶏ Ҭ NaOH Ȃ Ȃ 

(4) Ҭ ױ ̆ ̂3̃Ҭ ᶏץ Ȃ ԋ ̆

̆ ̆ ױ Na2SO3 Ҍ

̆ ץ ⌠ ̔ ҍҌ ῏Ȃ 

 

 

29̈  

ȍ Ȏ 

̂1̃      

̂2̃  

̂3̃ŉ    ŋ 

̂4̃ŵÂB̃    B̂Ã      ῏ ᵣ    B̂Ã 

Ŷ ԍ 2̆ҍ 1  

̂5̃ŵ῍ ╕ AȁBң ᵣ 

Ŷ A B ᵣ 

ŷ≠ ᵣ A B └  
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ȍ Ȏ 

ҹ EV ̆ Ҋ↓ Ȃ 

̂1̃ ԍֲ ԍ ̆ ᵣ ᾧ Ȃ ԍ

Ȃ 

̂2̃ 1 ᵣ ԍ ̆Әҍ Ҍ ̆

ᵣῤᾧ Ȃ № ᵣῤ B Ȃ 

̂3̃ 2 ҹ Һ ̆ └ ̆ŉ ŋ

ҹ ᵞ Ȃ 

̂4̃ ң ᵣҍ EV-GP ᵝ ̆ ҹ̔ 

2̔ ᵣҍ ᵣҹ ᵣ̆ ᾣ ҹ ̕ 1̔

ᵣҹ ῏ ᵣ̆ ᵣҹ B̂Ã̆ ᾣ ̆ ᵣҍ ҉ EV-GP

ᵝ Ȃ ̔ ᵣҹ ÂB̃̆ ᵣҹ B̂Ã̆

ᾣ ҍ ̆ ң ᵣҍ EV-GP ᵝ Ȃ ᾣ

ԍ 1̆ҍ 2 Ҍ ̆↕ ᵝ ̕ ᾣ

ԍ 2̆ҍ 1 Ҍ ̆↕ ᵝ Ҍ Ȃ 

̂5̃ ԍ ̆ ҍ҉ ῏ғҍ ῏ Ȃ 

 

30̈  

ȍ Ȏ 

̂1̃         ῒ ᶛ 

̂2̃R     Ҧ ̂ └̃ 

̂3̃     F1ҹ ̆ ҹ ̆ ֟ T 

̂4̃ ҹ ̆ ῍ ҹ └

̆ T ̆E Ә  

̂5̃  

ȍ Ȏ 

̂1̃ ₮ ̆Ӟ ᴰ ̆ ץ

ᴰ ף ̆ ץ ֜ ∞ ץ ᴰȂ ׅף ₮

̆↕ ҹ Ȃ ף ῒ ᶛ ∞ ₮

ᴰ Ȃ 

׆2̃̂ Ҭ ̆Ә ҍῤ ҉ R ̆ ᶏ TҌ ₮ Ȃ ׆ ̂3̃

ľ T Ҧ Ŀ̆ ≠ ҬḤ ̆ ľҦ Ŀԋ Ȃ 

̂3 ľ̃ T Ҧ ᵣĿ̆ ῒ T ̆ ץ Ә ᴆҊӞᴪ ҹ

’̆ Ә Ȃ ᵣҍ ֜ ⌠ F1 ̆ ΐ

̆ ֟ץ T̆ ᶏ E

̆ᶏ ҹ Ә ̂ Ә ᴆҊ Ȃ̃ 

̂4̃ ԍ ᵣ̂2#̃ R Ә ̆ ץ Ә ᴆҊ̆

└ Ә ̂ ̃̆ └ Ә

̂ Ȃ̃ ∞ ̆ ץ

Ȃ Ә ᴆҊ̆ ᵣῤ̆ R

Ә ᶏ TҦ ̕ Ҍ Ә ̂ Ә ̃̆ R

TȂӞ ᵣῤ R Ӟ̆ R ̆ R ̆

T ̆ ֓ Tᴪ E ׆̆ ᶏ Ә ̂

Ȃ̃ ҹ ̆ ₮ ҹ Ȃ 
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̂5̃R ᴪ ̂ ᶏ Ә ᴆҊ̃ Ә ̆ ץ

ᴪ Ȃ 

 

31̈  

ȍ Ȏ 

̂1̃ ᴴ    № ̂ № ȁ № ̃ 

̂2̃     P-L m RNA    ᵣ 

̂3̃ŵ     

Ŷc 

̂4̃ M Ҭ P-L DNA ̆ ᵝ X

Ҭ ₮ ῏ ̆ᶏ ᵣ ҉ ₮ԅ  

ȍ Ȏ 

̂1̃ ᵝ № ̆ № № № ⱬ̆ №

ᴴ Ȃ ᴴ № ȁ № № Ȃ 

̂2̃ P M Ҭ X ԅѿҩ P ̆ ᵌԍ ᵣ Ҭ

Ȃץ P-L ҹ ₮ P-L mRNĂ ᵣȂ 

̂3̃ŵץ mRNAҹ DNA ҹ Ȃ 

Ŷ PCR ň~Ŋӊ ̆↕ P-L DNA ̆ ₮Ň~ň

ň~ŉӊ ̆↕ֽ P ̆ ₮ŉ~Ŋӊ ̆↕ֽ

L Ȃ 

̂4̃ Ҍ P-LDNA ᵖ P-LmRNĂ ץ M Ҭ P-LmRNA

P-L DNA ̆ ᵝ X Ҭ ₮ ῏

̆ᶏ ᵣ ҉ ₮ԅ Ȃ 

 


