
Ben trong: Roi lo.;in m6i trU'ang n(>i bao 

Ben ngoai: tac nhan v$t Ii, h6a hQC, sinh hQc. 

cacHfTAO THlL(CH B◊I TRONG NGUYfN PHAN 

�8��� 
��0�� 

ln•4 2n + l■S ln • 1•3 

Roi lo.;in p han Ii 1 ho�c m(>t s6 c�p NST 
trong nguyen p han ho�c giam phan. 

La ngu6n t.;io biiln di cung dp nguyen li$u 
cho tiiln h6a 

SU' d1,mg d(>t biiln 1$ch b(>i d� xac dinh vi tri 
cua gen tren NST 

Gay chilt, giam SLl'C song ho�c m�t kha 
nang sinh san. 

TE§ bao dot biiln chll'a nhi�u han 
hai l�n so· dan b(>i NST 

Oa bqi chan 

Oa bqi le Tl,!' da b(>i 

Di da b(>i 

Ben trong: Roi lo.;in 
m6i trU'ang n(>i bao 

Ben ngoai: tac nhan v$t 
Ii, h6a hQC, sinh hQC. 

Ca che phat sinh 

Khai ni�rn 
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La nh[i,ng biiln d6i v� so IU'Q"ng 
NST xay ra & 1 ho�c 1 so c�p NST 

Cac d.;ing thll'ang g�p: 
Th� kh6ng: 2n - 2 
Th� m(>t: 2n - 1 
Th� ba: 2n + 1 
Th� m(>t kep: 2n - 1 - 1 
Th� ba kep: 2n + 1 + 1 
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Thll'ang gay chilt & d(>ng v$t. 

Oa b(>i le lam m�t kha nang sinh san & 
thl,J'C v$t. 

Cung c�p nguyen li$u cho tiiln h6a va chQn giong. 
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la nhll'ng bien doi trong cau true cua NST. 
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Chuy�n do.;in tU'ang h6 

Chuy�n do.;in kh6ng tll'ang h6 

Nguyen nhan ben trong: Roi loc;1n 
m6i trlJ'ang n(li bao. 

Nguyen nhan ben ngoai: tac nhan 
v�t If, h6a hQC, sinh hQC. 

Tiep hQ'p trao doi cheo bat thlJ'ang 

Cac tac nhan tac d(lng tnyc tiep 
dan den dU't gay, pha vfJ cau true NST 

CUCH£ GAY D◊T BIEN Hiroo�N GiifA 
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NST mStdofn 
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Gay chE§t, giam SLl'C song 

Lam m�t ho�c kha nang sinh san 

HlfN TIIQ'NG TI/ OA 891 TRONG NGUYEN PHAN 
Tang CU'O'ng ho�c giam b&t mll'C 
d(> bi�u hi$n cua tinh tr.;ing 

G6p ph�n hinh thanh loai m&i 

Roi lo,;in phan Ii bq NST 
trong nguyen phan -> 4n. 

Roi lo,;in phan Ii bq NST 
trong giam phan -> giao 
Ill' 2n. 

Lai xa ket hqp v&i da bQi h6a 
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11,l ru boi 
(bilu thu) 

L03i A x l..Mi A 
AA AA 
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AAA / 

To! c,m boi 
(bat tbuJ 

L�iA x L�iA 
AA AA 

+ + 
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A/ 
To� tir boi 
(bilu thu) 

Cung c�p nguyen li$u cho tiiln h6a va 
chQn giong. 

SU' d1,mg d(>t biiln m�t do.;in d� xac dinh vi tri 
gen tren NST ho�c lo.;ii bo nh[i,ng gen c6 h.;ii 


