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BO GIAO DUC VA PAO TAO KY THI CHON HQC SINig GIOI QUOC GIA
TRUNG HQC PHO THONG
- NAM HQC 2021-2022
PE THI CHINH THUC Mén: SINH HQC -

Thoi gian: 180 phit (kkdng ké thoi gian giao dé)
Ngay thi: 04/3/2022
Pé thi gdm 06 trang, 12 cu

Cau 1 (2,0 diém)
Khi bj nhi®m virut, t& bao ngudi thudng tdng hop mot loai glicoprdtéin 13 interféron. Interféron duogc giai
phéng tir t bao nhiém virut s& kich thich cac té bao xung quanh sinh tdng hop prétéin khang virut (Hinh 1).
Hay tra 161 cac cau hoi sau:

a) Céc ki tu (1), (2), (3) trong Hinh 1 tuong ing vé&i cac
budc cia qua trinh ndo? M6 ta qua trinh do.

b) Trong mét thir nghiém in vitro, mdt dong té bao
ngudi duge trdn véi mot trong hai loai interféron:
interféron chiét xut tir dong vat va interféron chiét
Xuét tir nguoi khi cung bi nhiém mat loai virut. Ket
qua cho thy: té bao ngudi tron véi interféron chiét
xudt tir ngudi c6 kha ning khang virut; trong khi d6,
té bao nguoi tron véi interféron chiét xuét tir dong
vat khong c6 kha ning khang virut. Giai thich.

¢) Vi sao interféron dugc téng hop trong t& bao nhiém
virut nhung khéng kinh thich chinh cdc té bao nay
sinh téng hop protéin khang virut?

d) Mot loai virut gdy bénh trén ngudi c6 hai bién chung: bién ching c6 ddc luc manh va bién ching ¢

doc lirc yéu. Trong chu trinh nhén 1én cua virut, bién ching nao thudng kich thich té bao chu sinh
tdng hop nhiéu interféron hon? Giai thich.

Cau 2 (1,5 diém)

Ngudi ta tién hanh nghién ctru kha ndng Béng 2 ——
khuéch tan ciia mot s6 chat/ion qua mot loai . Toc d khuéch tan | Toc dc?, khlfeCh_ tan
mang té" bao va mot loai 16p kép lipit trong Chit/ion | qua mang té bao qua 16p kip hpxt
cung diéu kién thi nghiém. Két qua nghién i (cm/gidy) (cm/giay)
ciru dugc thé hién trong Bang 2. Cl . 0,0001 0
Hay tra 161 cac cdu hoi sau: Ef 0(;00011 8
a) TaiA' sao ,02, CO? va‘} gli)iér?l cc? tl?é Glixarol 0:01 0.01

khuéch tdn qua ca mang t€ bao va Iép 0 100 0

kép lipit? 2

" CO2 100 100

b) Tai sao tat ca céac chit/ion thir nghiém 0, 15000 15000

déu c6 thé khuéch tan qua mang té bao?

¢) Téc d6 khuéch tén clia Oz, CO2 va gllxerol qua 16p kép lipit phu thudc vao nhitng yeu tb nao?

Cau 3 (3,0 diém)

Chung vi khudn Lactobacillus vietnamese VN1 duoc sir dung dé san xudt axit lactic (C3HsO3) trong thiét
bi 16n men c6 thé tich 5 m?. Két qua theo di mat do té bao, ham lugng axit lactic va ham lugng lactézo
(C12H22011) trong qué trinh 1én men dugc thé hién & Bang 3.

Hay tra 16i cac cdu hdi sau:
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a) V& dd thi dudng cong sinh trudng cua quin thé

vi khuin L. vietnamese VN1 (Quy dinh truc Thoi Mat do Baﬁgi Twong | Ham lugng
hoanh biéu thj thoi gian nudi cay) Néu céch tinh gian té bio axit lactic lactézo
va tinh thdi gian thé hé cuia quan thé vi khuan & (gid) | (té bao/mL) (g/L) (g/L)
pha luy thira. 0 4,9%10° 0 30
b) M6t lugng khi da hinh thanh & pha luy thira trong 2 5,0x10° 0,1 29,1
qué trinh nui vi khuin L. vietnamese VN1. Khi 4 1,0x10° 2,1 26,8
d6 1a khi gi va dugc hinh thanh theo co ché nao? 6 2,6x10° 5,5 21,6
¢) Trong qué trinh nuéi cy, mudn ting hiéu qua 8 5,0x10 7,9 17,7
san xudt axit lactic/lactat thi nén 4p dung | 10 1,2x10% 10,2 14,9
nhitng bién phap nio sau day: (1) khong khudy 12 3,1x10% 13,9 11,9
dao, (2) khudy dao, (3) khong suc khi Oy, (4) |14 | 6,0x10" 16,3 10,1
suc khi Oz, (5) bd sung Ca(OH), (6) khong bs | 16 | 6,1x107 18,3 9,4
sung Ca(OH),? Giai thich. 18 5,4x10w 18,9 9,1
d) Nén thu miu & thoi diém nao dé ning suét axit 3(2) T’g:}g,o 12’2 g’g

lactic (g/L/gi®) thu dugc cao nht?

d) Gia sir san pham sinh tng hop chi c6 axit lactic.
Néu céch tinh va tinh higu suét chuyén hoa
lact6zo thanh axit lactic (% theo khoi lugng) tai
thoi diém 18 gid nudi cay.

Cau 4 (1,5 diém)
Pé danh gia anh hudng cia cac nguyén t6 dinh dudng khoang N, P, K trong phén bén d6i véi mot glong

lta, ngudi ta tién hanh 3 thi nghiém khac nhau vé ché d% bon phén, cac diéu kién khac nhu nhau. Két
qua thi nghiém dugc thé hién & Bang 4.

Cho biét: log(1,0) = 0; log(1,2) = 0,08; log(1,6) = 0,2;
log2) =0,3; log(2,6) =041, log(3,1) =0,49;
log(4,0) = 0,6; log(4,9) = 0,69; log(5,0) =0,7;
log(5,4) =0,73; log(6,0) = 0,78; log(6,1) = 0,79.

Bang 4
Phan bén (kg/1000 m?) } . Chit lugng hat gao
Thi nghiém Uré Supe lan | Kali clorua lffa’}fos(‘)’gg’;‘)t Tinh bot | Protéin
(CO(NHb),) | (CaHPOs) |  (KCI) - (%) (%)
Thi nghiém 1 20,0 35,0 11,2 6,5 70,0 8,2
Thi nghiém 2 25,0 35,0 11,2 7,5 72,0 83
Thi nghiém 3 30,0 35,0 11,2 6,0 68,5 8,3

(Sai khdc vé ndng sudt va ham leong tinh bt cé y nghia thong ké.)

Hay tra 161 cac cau hoi sau:

a) Vi sao bon nhiéu phan uré 1am giam ning suit va ham luong tinh bot?

b) C6 thé thay phan bén uré (CO(NH)2) bing phan nitrat amén (NH4NO3) méa khong lam thay ddi néng suét
va chat lugng hat gao. Néu céch tinh va tinh luong nitrat amén can bén & mai thi nghiém 1, 2 va 3. Biét
rang, hdm luong N c6 trong phén uré va phan nitrat amon chi€m ti 1¢ 1an lugt twong Gng 1a 46% va 33%.

¢) Trong thuc té san xuét, bon phan cin ddi hop ly cho cay lta cin dya vao nhitng nguyén tic nao?

Cau 5 (1,0 diém)
Trong mét nghién ciru v& qua trinh quang hop ctia mét sb gidng tao

a) Néu moi trudng nudi cdy khong dugc chiéu sang trong 1 gid, sau d6 tiép tuc khong chiéu sang va suc
CO; danh diu phéng xa (*4C) trong 25 phit thi glucozo thu duge tai thoi diém két thic suc khi c6
chira *C khdng? Giai thich.

b) Néu méi trudng nudi cly dugc chiéu sang lién tuc va bd sung chét Paraquat (viologen) dé uc ché
chudi van chuyén électron & hé quang hod I ctia luc lap, sau d6 suc CO; danh déu phéng xa (14C)
trong 25 phit thi glucdzo thu dugc tai thoi diém két thic suc khi ¢6 chira 14C khong‘7 Giai thich.

¢) Trong luc lap ctia céc loai tao ndu va tao d6 séng & tAng nudc sdu, ngoai cdc sic td luc va carotenoit
con ¢6 chira sic to nao khac khong? Giai thich.

2/6



Cau 6 (1,5 diém)
6.1. Bang 6 thé hién két qua nghién ciru v& anh hudng cia thoi gian chiéu sang dén sir hinh thanh hoa
cua hai loai cay Fuchsia sp. va Xanthium sp.
Hay tra 101 cac cau hoi sau:

a) Fuchsia sp., Xanthium sp. 1a thuc vét ngay __Bang6 i
dai hay ngay ngin? Giai thich. Loai T,hm glan T}A}_O“ glan hHl}?E
b) Qéi v6i cay Xanthium sp., trong thoi gian sangl gglo) ol (9g10r) t aréé oa
t{)i 10 gio cb tht;rc hién chiéu anh sang do Fuchsi 15 10 Kho
r6i tiép tuc chi€u anh séng d6 xa. Trong uchsia sp. ong
diéu kién nay, Xanthium sp. c6 ra hoa 9 9 C(,)
khong? Giai thich. . 14 10 Co
6.2. Vi sao cdy Iua nude ¢ thé ra hoa trong ca Xanthium sp. ig 190 Kléo’n g
diéu kién chiéu sang ngay dai va ngay ngin? o

6.3. Arabidopsis thaliana ra hoa khong phu thudc vao chu ky quang ma phu thudc vao nhiét do thip,
lién quan dén hoat d6ng ciia gen FLC. FLC mi héa protéin hoat hoa hoat dong cuia cac gen trc ché ra
hoa. Khi khong xtr ly lanh cay A. thaliana khong ra hoa; nhung khi xir ly lanh 40 ngay, cdy 4. thaliana
ra hoa. M6t thé dot bién gen FLC 1am cdy ra hoa ngay ca khi khong xtr Iy lanh. Tai sao cay 4. thaliana
ra hoa khi xir ly lanh va khong ra hoa khi khdng xtr ly lanh?

Cau 7 (1,5 diém)
Hai glong ngo chuyén gen P va Q, mdt glong chiu ngdp ung (ch1u ngip) va mot gidng khong chiu ngap
duoc trdng riéng ré trong cac chau c6 diéu kién nhur nhau, mdi chau 30 cay.

Khi cdy dugc 10 ngay tudi, ngudi ta tién hanh thi nghiém gom 2 16: 16 thi nghlem (TN) duoc gdy ngp
béng cach tich nudc trong chiu tréng ciy, muc nude ngang béng véi mt dat; 16 d6i ching (PC) khong
gay ngdap. Sau 5 ngay thi nghlgm ngudi ta thu thap mAu r& cdy trong m3i chau dé nghién ciru cdu tao va
phén tich ham lugng étilen, Ca®* trong r&. Mot phan két qua thi nghiém dugc thé hién trong Bang 7 va
Hinh 7.

Béang 7
Giong ngd ‘P Q
Trudc Etilen (10°M) | 0,1 0,1
khingdp "Ca?* (10°M) | 0,7 | 0,6
Saukhi | Etilen (10°M) [4,5( 2,5
ngdp Ca®* (10°M) | 1,612

Hinh 7

Hay tra 101 cac cau hdi sau:

a) Gibng ngd P hay Q c6 kha niing chiu ngap? Giai thich.

b) Hinh 7 m ta mot phan ciu tao ré trudng thanh cia gidng ngd chiu ngap. M3i Hinh (A), (B) twong
ung voi két qua cua 16 TN hay 16 DC? Giai thich.

¢) Néu vai trd chinh cuia cac té bao/mé & vi tri c6 ki hi¢u (1), (2), (3), (4) trong Hinh 7. Tai sao té bao &
vi tri ¢6 ki hi€u (3) it bi thay d0i trong di€u ki¢n ngap?
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Cau 8 (2,0 diém) .
Hinh 8.1 mé phong médt phén cu trac giai phﬁu tim va mach & ngudi véi cac vi tri mé ta dugc dénh sb
tir (1) dén (9). Hinh 8.2 bi€u thij gia trj ap luc tdm that tréi ghi dugc & trang thai nghi ngoi cia 3 ngudi:
ngudi binh thudng khée manh (ngudi binh thudng), ngudi I va ngudi I1. Hinh 8.3 biéu thi gid tri 4p luc
toi da va toi thiéu ghi dugc tai mot so6 vi tri tim, mach.

)
E 160 - OTéida BTAithiéu 30 4 OTéida OTSithidu
E140q — & 25 1 -
'F 120 E
3 100 A E 20
“g 80 4 2 15 A
g 60 1 = 10
S 40 g S
20 - 1
2 2] m | lm ] L
. < Nguoibinh Ngudil Nguwoill H K Q T
&)  thwimg |
Hinh 8.1 Hinh 8.2 Hinh 8.3

Hay tra 161 cac cau hoi sau:

a) So v6i ngudi binh thudng, ngudi c6 16 théng gitra (1) va (4) (Hinh 8.1) c6 phan &p 6xi mau & vi tri
(3) ting, giam hay khong d6i? Giai thich.

b) So v6i ngudi binh thudng, ngudi c6 6ng thdng gitra (3) va (6) (Hinh 8.1) ¢6 nhip tim téng, giam hay
khong do6i? Giai thich. .

¢) So v&i ngudi binh thuong, ngudi cé 16 thong gitta (2) va (5) (Hinh 8.1) ¢6 lugng nudc tiéu ting, giam
hay khong d6i? Giai thich. ) . . )

d) Trong cac pha: tim nhi dan, tim nhi co, tdm that dan dang tich, tim that co tong méu, pha nao c6 ap
lyc & (8) (Hinh 8.1) cao nhat? Gidi thich.

d) Ngudi I hay ngudi IT (Hinh 8.2) bj di tat ho van tim gitra (4) va (5) (Hinh 8.1)? Gii thich.

e) O ngudi binh thudng, gid tri 4p luc tai mdi vi tri (1), (2), (3) (Hinh 8.1) phi hop twong ting v&i mot

~ trong céc trudng hop nao sau day: H, K, Q, T (Hinh 8.3)? Giai thich.

Cau 9 (2,0 diém) |
Hinh 9.1 thé hién hoat dong h hip hit vio, tho ra. Dudng m, n, p, q (Hinh 9.2) thé hién chénh Iéch gid
tri 4p suat gifra 4p suat khoang mang phoi/ap suat phoi so vdi ap sudt khi quyén (sau déy goi tit la chénh
léch dp suar) trong mot nhip hd hap cta ngudi Y.

Hoatdonghdohipl i di Thoi diém
. 2 I lﬂn lx hiic h Ii;\n
Xm} 5 0" Tnoi gian 3 gity ——=3F o
A pa A & |
Hoat dong ho hap II =
2
£
=
@)
------------- m — _p
e ~=-=--n b q
Hinh 9.1 Hinh 9.2
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Hay tra 10 cac cau hoi sau:

a) Trong diéu kién binh thuong, tai thoi diém két thic hoat dong, hoat dong nao (I hay II) c6 phéan 4p
6xi trong phé nang thap hon? Giai thich.

b) Pudng dd thi ndo (m, n, p, q) thé hién cho gia tri bién dong ap suit khoang mang phdi trong hoat
dong hé hip 11? Giai thich.

¢) So véi binh thudng, néu ting luc co co hoanh thi gia tri 4p suét ciia dudng p tai thoi diém két thic
hoat dong ting, giam hay khéng d6i? Giai thich.

d) So v&i binh thudng, ndu ting luc co co lién sudn trong (co tham gia thd ra géng sic) thi gia tri 4p
sudt cia dudng nao (m, n, p, q) tai thoi diém két thic hoat dong thay d8i? Giai thich.

d) So véi binh thudng, néu ting luong dich k& giira phé nang va mao mach thi téc do trao dbi khi CO,
ting, giam hay khong d6i? Giai thich.

e) Dua vao Hinh 9.2, néu cach tinh va tinh thé tich khi luu théng (mL) ciia ngudi Y. Biét ring, tng thé
tich khi luu thong qua phdi trong 1 phut ctia ngudi Y 12 6,8 L.

Cau 10 (1,5 diém)

Qua trinh hinh thanh nude tidu dlen ra & nephron thén. Sau khi dugc tao thanh & nang cau thén, dich loc
ban dau (nuéce tiéu diu) s& di qua 5ng than. Ong thén 1a noi thyc hién qua trinh tai hap thu va bai tiét
tlep cac chat dé tao nudc tidu chinh thire. Hinh 10.1 md phong cAu tao va vi tri phan cét tuong dbi cac
phan cua 8ng than ngudi (danh sé tir (1) dén (5)). Hinh 10.2 mé phong hoat dong cia mdt s6 bom vén
chuyen trong 2 loai té bao dng than (loai I, loai II) Hinh 10.3 thé hién su thay dbi vé ti 1& % ham luong
ciia mdi chit/ion (M, N, P, Q) do dugc tai cac vi tri ng than so véi ham luong cuia chét/ion d6 trong
dich loc ban diu (sau day goi tit 1a ¢ 16 ham lwong).

m @ @ 4 % %
! : Chétion M ChétiionN
\ : op 100 100 Pt
d J / g \‘ % \\‘ / s~~‘.
/ % \ ‘\\ ’ AN
E 60t 60 ~ AN
< \ \
= \
@ 407 40
E oY% 20
A Y
0 3 0
4% m @ e @ ® m e e @ 6
( © Vj tri éng than Vi tri 6ng thén
. % %
Hinh 10.1 Chétiion P Chivi
N . |- tionQ
Dich k¢ Longong %O 100 X 100 X
=1 80 ‘\ 80 “““\
E oo{—N 61—
'.g \\\ \\\
&- 40 SLA”N, 40 S
o s Seo
= 20 \\ 20 e
0 [ " s e o g o Sl
)] 2 3) “4) ) m 2 3) @ ©)
T¢ baoloat I Vi tri bng than Vi tri éng than
Hinh 10.2 ‘ Hinh 10.3

Hay tra 10i cac cdu hoi sau:

a) Té bao loai I (Hinh 10.2) nim trong khoang vi tri nao & ong than (Hinh 10 1)? Giai thich.

b) O diéu kién binh thuong, M, N, P, Q 14 tuong g véi chét/ion nao sau day uré, Na* axit amin, nudc?
Giai thich.

¢) So véi didu kién binh thudng, giam ap sudt thdm thiu dich k& s& 1am thay dbi gié tri ¢/ Ié ham lwong
tai vi tri (5) ciia dng than cua nhung chét/ion nio sau day: M, N, P, Q? Giai thich.

d) So véi ngudi binh thudng, ngudi bi giam nhay cam thu thé 4p luc mau & bd may can quan cau cé
mtrc hoat dong ctia bom ion & té bao loai II téng, giam hay khong d6i? Giai thich.
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Céau 11 (1,0 diém)
Ngudi ta tién hanh nghién ciru danh gid mirc anh huong theo lira tudi cua 3 hoocmén X, Y, Z dén sinh
trudng cia tré nam. Ket qua nghién ciru cho thay, moi hoocmdén cé mirc anh hudng dén sinh truong khac
nhau va phu thudc vao d¢ tudi cua tré. S6 li¢u trong Bang 11 1a ti 1€ % mrc anh hudng dén sinh trudng
cia mdi loai hoocmon & d6 tudi nhét dinh so v6i mirc anh huong cyc dai (100%) cua chinh hoocmdn d6
doi véi tré nam trong khoang d¢ tudi tir 1 dén 20.
Bang 11
Tudi (nim) 1 2 4 6 8 10 12 14 16 | 18 | 20
Hoocmdén X | 30% | 88% | 100% | 100% | 100% | 100% | 100% | 100% | 75% | 50% | 10%
Hoocmén Y | 1% 1% 1% [ 10% |40% |80% |100% | 100% | 80% | 30% | 10%
HoocménZ | 100% | 100% | 94% | 78% [67% |56% |44% |33% |22% |11% |3%
Hay tra 1&i cac cdu héi sau:
a) X, Y, Z 1a tuong g vdi hoocmdn nao sau day: GH, "Tiréxin, Testostérc‘)n‘,.7 Giai thich. )
b) So v6i ngudi binh thudng khoe manh, tre nam 15 tudi bj nhugc néng tuyén yén (giam kha néng tit
céc hoocmon tuyén yén) c¢6 ham lugng mdi hoocmdn X Y, Z ting, giam hay khong d6i? Giai thich.
Cau 12 (1,5 diém)

Sur thay dbi tinh thAm ctia mang véi ion din dén sy thay dbi dién thé mang va sur hinh thanh dién thé hoat dong.
Hinh 12.1 thé hién c4c trang thai hoat dong ctia cac kénh ion trén mang noron (trang thai I, I1, III). Hinh

12.2 thé hién gi tri dao cyc ti da cia mang noron & cac diéu kién: diéu kién binh thuong (Binh thudng);
didu kién P (P); diéu kién Q (Q).

Trang thii  Trang thdi  Trang théi

< A
Ngoaibao 1 I m 3
----------- -, -—--*D-- --4}------ =
(3]
Ngi bao Nat* K* 5 s
S E
m Kénh Na* ol
3 Kénh K* g 4
—> Dong ion O  Binh thuong P Q
Hinh 12.1 - Hinh 12.2

Hay tra 10i cac cau hoi sau:

a) Tang cudng hoat dong kénh ion & trang thai I (Hinh 12.1) s& anh hudng dén giai doan (pha) nio cua
- dién thé hoat ddng binh thuong cua noron? Giai thich.

b) Chét X c6 tac dong 1am giam su giai phéng GABA vio khe xindp. Biét ring, su gén GABA 1én thu
thé mang sau xmap lam ting phan cyc mang. Gia sir mang sau xindp dang chiu tic dong cia GABA
(c6 thy thé tlep nhin GABA chua dugc bdo hoa), bd sung X s& 1am giam mirc hoat ddng kénh ion &
trang thdi nao sau day: [, II, III (Hinh 12.1)? Giai thich.

c) Biét r?mg, gid trj d4o cuc t6i da ti 16 thudn v6i mirc hoat héa kénh Ca?* & mang trudc xmap
- bidu kién P (Hinh 12.2) anh huong dén hoat ddng cua sgi sau hach thudc day dbi glao cam. So véi
didu kién binh thudmg, su tiét H* & t& bao vién thanh da day trong diéu kién P ting, glam hay khong
don‘? Giai thich.

- Pidu kién Q (Hinh 12.2) anh hudng dén hoat dOng cua soi sau hach thuge day giao cam. So véi binh
thudng, lwong mau ti rudt non trong diéu kién Q ting, giam hay khong d4i? Giai thich.

£

HET

e Thi sinh KHONG duoc si dung tai liéu;
o Gidm thi KHONG duoc gidi thich gi thém.
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BO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2021-2022

HUGNG DAN CHAM THI
beé thi chinh thwc Moén: SINH HQC
Ngay thi: 04/3/2022
Huéng dan cham thi gom 6 trang
I. Hréong din chung
1. Giam khao chdm dung nhu dép an, biéu diém cta Bo Gigo duc va Pio tao.
2. Néu thi sinh c6 cach tra 16i khac dap 4n nhung ding thi gidm khao vin chdm diém theo biéu diém
ciia Huéng dan cham thi.
3. Giam khao khéng quy tron diém thanh phan cua timg cdu, diém cla bai thi.
I1. DAP AN, BIEU PIEM
Cau 1 (2,0 diém)
Y Noi dung
Tuong tng vdi cac bude cia qua trinh truyen tin té bao (giao tiép & bao/truyen tin hiéu té

bao/tuong tac té bao); (1) Interféron (phdi ti/ phan tir tin hiéu) bam/lién két/tuong tac véi thy thé
la | trén mang te bao.

(2) dan truyén tin hiéu dén gen dich/ma protéin khang virut; (3) dap tng tin hiéu/biéu hién (phién
ma, dich m#) prétéin khang virut.

- Tuong tac giira interféron va thu thé ¢ tinh dac hiéu loai/ cdu trac khdng gian cta interféron &
ngudi va dong vat la khac nhau.

1b
- Interféron tur t€ bao ngudi tuong tac dic hidu véi thu thé trén bé mat té bao nguoi, interféron tir
té bao dong vat khong tuong tac dic hiéu vai thu thé trén bé mit t€ bao ngudi.
- Khéng c6 thu thé tuong thich véi interferon bén trong t€ bao nhiém virut/ interferon 1a protéin
tiet.

lc

- Virut 1am bién dbi té bao chu — gian doan qué trinh truyén tin cta té bao nhiém virut/ khong cé
thu thé interféron trén bé mit té bao chu.

- Interféron duoc hinh thanh nhiéu hon & té bao nhlem/mang bién ching c6 doc luc yéu

1d | - So véi bién ching c6 doc luc yéu, bién chung c6 doc luc manh thudng lam giam thoi gian
sdng/ghy suy yéu té bao chu din dén giam san sinh interféron.

Cau 2 (1,5 diém)

Y NOi dung

- Do ca mang té bao va 16p kép lipit déu co cau tao 16p kép lipit phan cue.

2a | - Do CO;, Oz va glixérol 1a cac chit khong phéan cuc hodc phén cuc yéu — c6 kha nang khuéch
tan qua 16p kép lipit.

- Mang té bao gom c6 16p kép phétpholipit va cac protéin kham (xuyén mang).

- Céc chét khdng phan cuc (02, CO) hotic chit phan cuc yéu (glixérol) khuéch tan qua cdu tric
photphohplt con nhitng chét cé tinh phan cyc manh nhu HO hodc mang tich dién nhu K*, Na*,
CI- khuéch tan qua protéin xuyén mang.

+ Tinh phén cuc ciia chat tan/ khoi lwgng phan tir/kich thude chat tan.

2¢ | + Tuong tac gilra chét tan va dung méi/ nhiét do/tinh chét ctia va l6p kép lipit.

(Thi sinh chi can néu dung 02 trong cdc phuong dan trén vdn dat diém toi da)

2b
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Cau 3 (3,0 diém)

Y Noi dung
- V& dugc hé toa dd véi tryc tung 14 Ig(mat do té bao) hodc mat dd t& bao va truc hoanh 1a thoi gian
(810).
3a -V& dudng cong sinh trudng pht hop vai sb lidu da cho.
- Néu diing cong thirc tinh trong pha luy thira (2 - 14 gio).
Vi du sb thé hé = [lg(Nt) -lg(No)]/1g2
Tinh dugc thdi gian thé hé theo cong thirc t/ s6 thé hé = 1,7 dén 2,1gid.
- Khi COa.
- Co ché: dudng lactézo (Ci2) duoc chuyén hoa thanh duodng galact6zo va glucdzo sau dé hinh
3b | thanh axit lactic theo con duong 1én men di hinh ¢6 sinh khi COx. »
(Thi sinh dé cdp dén con dwong pentézo phét phdt hodc con duong khdc ¢é hinh thanh CO; ciing
duoc diem y nay)
- Chon dung td hop (2)-(3)~(5) hoic phuong phap khudy dao, khong suc khi O, ¢6 bd sung
Ca(OH)z.
- Khuéy dao d¢é phan bd déu té bao vi khudn, tranh nhiing anh huéng cuc bd lam giam tbc do sinh
trudng va sinh tong hop axit lactic.
3¢ |- Vi khuan Lactobacillus vietnamese VN1 la vi khuan thuéc nhém 1én men lactic, sinh truéng
khong can O,. Sur ¢6 mit ctia O, ¢6 thé e ché sinh truéng ctia nhém vi khuan nay.
- Axit lactic tao ra trong qud trinh 1&n men lam gidm pH mai trudng — tc ché sy sinh truong va
sinh tong hop axit lactic. Bo sung Ca(OH); dé trung hoa axit lactic gitip vi khuén sinh truong va
sinh tdng hop axit lactic t&t hon.
3d | Chon diing thoi diém (14 gid/12 dén 14 gid/ 14 dén 16 gio).
- Viét dugc phuong trinh phan tng Ci2H22011 + H20 — 4C3HgO; va tinh duoc lugng axit lactic
3d hinh thanh theo Iy thuyét/phuong trinh tir 20,9g lactdzo (30-9,1 = 20,9) 1a (4x90x20, 9)/342 =22¢g

- Hidu suat chuyén hoa lactdzo thanh axit lactic lac 18 gio 1a 18,9/22x100% = 85,9%
(Thi sinh tinh theo céch khdc vén dat diém)

Caud (1,5 dz'é’m)

Y Nbi dung
- Bon nhleu (qua du thira) phan uré khién cdy lia c6 xu hudng sinh truéng kéo dai than, d& bj dd
4a ngd, dé bi sau be;nh hinh thgnh bong cham, hat dé bi 1ép. )
- Céy tich luy nhi€u hop chat chira N ¢6 xu huéng giam tich lu§ cac hgp chat cacbohidrat — ning
sudt va ham lugng tinh bot giam.
- Lugng N c6 trong phan uré & thi nghiém 1: (20 x 46)/100 = 9,2 kg — luong phan nitrat amén can
boén: (9,2 x 100)/33 = 27,8 kg.
- Luong N ¢ trong phén uré€ ¢ thi nghiém 2: (25 x 46)/100 = 11,5 kg — luong phan nitrat amdn
4b | can bon: (11,5 x100)/33 = 34,7 kg.
- Luong N ¢6 trong phan uré ¢ thi nghiém 3: (30 x 46)/100 = 13,8 kg — lugng phén nitrat amén
can bén: (13,8 x100)/33 = 41,8 kg.
(Néu thi sinh tinh theo cdch khdc ma ra két qua ding ciing duoc diém ¥ nay)
- Bén-dung liéu luogng (theo nhu cau dinh dudng; ting giai doan sinh trudng; timg loai dat);
- Bén dung dang/loai phan;
4c | - Bon ding thoi diém;

- Bon ding phuong phap
(Thi sinh chi can néu t6i thiéu 3/4 phwong én trén dwoc diém ti da cia Y nay)
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Cau 5 (1,0 diém)
Y Nbi dung
- Khéng ¢6 '“C trong glucozo
S5a | - Trong mdi trudng khong duoc chiéu sang — ATP, NADPH khéng dugc hinh thanh — khéng
khir duge CO,, dudng glucdzo khong duoc tdng hop — khong ¢6 14C trong glucdzo
- Khong c6 “C trong glucozo
sp | Chudi van chuyen electron & quang hé I bj tc ché — ca con dudng truyén dién tir vong va khong
vong déu bi tic ché — ATP, NADPH khong duoc hinh thanh — khéng khir duge COz, dudng
glucdzo khéng dugce tdng hgp — khéng ¢ '“C trong glucdzo
- C6 loai sic td khac, d6 1a phycobilin
sc |- Téang nudc sdu cé nhiéu tia sang budc song ngén, tho nau va tao do c6 thém phycobilin hap thu
tia sang luc, vang (12 nhiing tia sang it bi hap thu boi sinh vét ting trén). Phycobilin chuyén ning
lugng cho séc t6 luc 1am ting hiéu qua cac phan g quang hod (phén ly nudc, tao ATP, NADH)
Cau6 (1,5 dzem)

Y Noi dung
6.1a | - F uchsza la cay ngay dai (d€m ngan) ra hoa khi thoi gian tbi ngan hon TGT t&i han 9 gid
) - Cay Xanthium la cdy ngay ngan (dém dai) ra hoa khi thoi gian t6i dai hon TGT t6i han 10 gidy
- Xanthium c6 ra hoa
6.1b | - Anh sang do xa kich thich ra hoa & thuc vat ngay ngin. Anh sang do xa dugc chiéu cudi cling
quyét dinh su ra hoa clia cdy
6.2 Lua nudc la cdy ngay trung tinh, ra hoa khong (it) phu thudc vao thoi gian chiéu sang hoic thoi
| gian tbi (it phu thudc vao thdi gian t6i téi han).
Cay khong xir ly lanh: gen FLC hoat ddng — ma ho4 protein Urc ché céc gen khac quy dinh su ra
hoa — cay khéng ra hoa
6.3 | Cay xir ly lanh: gen FLC bi trc ché hoat dong — céc gen ra hoa hoat dong — cdy ra hoa
Thé dot blen gen FLC c6 gen FLC bi (ic ché hoat dong — céc gen ra hoa hoat ddng — cdy ra hoa
khong can xu 1y lanh
Cau7(l5 dzem)
Y Noi dung
Kha nang 1: Céy P chiu ngdp ung. Giai thich: Cay P ting tich lfiy étilen, Ca?* — gay chét té bao
theo chuong trinh, tao ra cac khoang rdng chra khi gitip cay vuot didu kién thiéu oxi
7a | Khd ndng 2: Céy P khong chiu ngép tng. Giai thich: Do diéu kién thiéu 6xi — cay ho hip ki khi,
tao ra nhiéu €tanol, étilen, Ca®*, gay ngd doc cho céay.
(Thi sinh chi can néu mét trong cdc kha ndng va co sé ldp ludn phit hop la dat diém y nay)
Hinh (A) tuong ung véi 16 PC, Hinh (B) tuong ung véi 16 TN
- C4u tric ré & Hinh B ¢6 nhiing t& bao vo ré chét theo chuong trinh — tao thanh cac khoang chira
7b | khi (ki hi¢u 5) — cdy song trong diéu kién ngap (thi nghiém).
- Chu trac 18 ¢ Hinh A cac té bao sinh truéng bmh thuong — cdy sbng trong didu kién di 6xi —
cay khong bi ngap (d6i ching).
(1) Bao vé cac md bén trong, hip thu nuéc va cac chat khoang
(2) Dy trif nudc, khong khi
(3) Kiém soat dong chit dinh dudng vao hojc ra khoi hé théng din
(4) Van chuyén nuéc va cac chit dinh dudng khoang hoa tan trong nudrc tir ré 1én cac md co quan
trong cay
(T hi sinh chi cdn néu toi thiéu 3/4 phuong dn trén duoc diém 101 da clia y nay)
Chu triic (3) lacac t& bao ndi bi, vach té bao thim suberin va cd thé tham thém lignin (gd) — té
bao 6 cAu tao vitng chic — khéng bi phé huy trong didu kién ré cay bi ngap

Tc
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Cau 8 (2,0 diém)
Y Nbi dung
- Phan ap 6xi mau & (3) ting.
ga |- Vi: Ap luc tAm nhi trai > ap luc tAm nhi phai, & ngudi c6 15 thong giira (1) va (4) (théng lién nhi),
a
khi tdm nhi co, mét lugng mau giau Oxi tir tm nhi trai chdy sang tdm nhi phai. Mau 6 tdm nhfi phai
c6 phén 4p 6xi ting — ln luot 1am ting phan 4p 6xi & tAm that pha1 va dong mach phbi (3).
- Nhip tim ting.
- Vi:
+Ap luc dong mach chii > ap luc déng mach phdi, khi cé ng théng giita dong mach phdi (3) va
dong mach chu (6) — mot lugng mau tu dong mach chu chdy qua dong mach phéi (3) - giam
lugng mau & dong mach chu — giam kich thich thu thé 4p luc & cung dong mach chu va xoang
8b | dong mach canh — giam kich thich ddi giao cam, tang kich thich giao cd&m — tang nhip tim.
+ Mat khac, ting ap luc méau & dong mach phdi 1am giam hiéu qua trao ddi khi & phdi/giam chénh
16ch &p luc riéng phén cua khi/ting van tc mau mao mach — giam lugng O2, ting CO: trong méu
vé tim'— tang kich thich thu thé hoa hoc & cung dong mach chu va xoang dong mach canh — tang
kich thich giao cam —> tdng nhip tim.
(Thi sinh chz can gidi thich bang 1 trong 2 co ché nhu trén 1a duoc diém t6i da cua y nay)
- Luong nuéc tiéu giam.
- Vi khi ¢6 18 thong gifra hai tAm that (2 va 5), mot lugng méau tir tdm thét trai chuyén sang tam thit
phai — lugng mau tir tdm that trai 1én dong mach chu glam — ap lyc mau giam — ap lyc mau dén
8¢ | than giam — 4p luc loc & cAu than giam — lugng nude tidu dau glam —» lugng nude tiéu giam.
- Mit khéc, ap luc mau glam — kich thich bd may c4n quan ciu tiét renin — kich thich RAAS —
aldosteron ting — ta1 hap thu Na*, nudc ting — lu(mg nuée tiu giam.
(Thi sinh chi can gidi thich bang 1 trong 2 co ché nhu trén la duoc diém t6i da ciia y nay)
- Ap luc & (8) cao nhat & pha tdm nhi co.
- Vi:
+ Khi tdm nhi co — 4p luc tam nht ting va dat gia tri cao nhat — chénh lech ap luc gitra tinh mach
8d | chu trén (tinh mach canh) va tAm nhi gidm — mau khong chay tur (8) vé tim nhi — & dong mau &
(8) > ap luc & (8) tang.
+ Céc pha con lai 1a khi tdm nhi giin — ap luc tdm nhT giam — chénh 1&ch ap lyc mau giam —
mau tr tinh mach vé tAm nhi giam — luong mau & (8) giam — ap luc & (8) gidm.
- Nguoi 11
8d | - Ho van (4) gitra (5) (ho van 2 1a) — khi thét co, mot lugng mau tir tm thét trai chay nguoc 1én tim
nhi tréi — 4p luc tim thit tdi da (pha thét co tdng méu) gidm — tuong ung nguoi II.
8e | - (1) tuong Ung véi Q; (2) twong tng K; (3) tuong ng véi T
- Vi
+ Ap luc tdi da & tm nhi pha1 (Hla thap nhit (khoang 8-10 mmHg) — (1) tuong Gng véi Q
+ Ap luc t01 thiéu & tAm thit phal 2) thap hon 4p luc t6i da cta (1) — (2) twong Gng véi K
+Ap lyc ti da & dong mach phdi (3) bing 4 ap luc tdi da & (2) > (3) tuong ung v6i T
(Hodc 4p luc ti da & tim nhi phai (1) la thip nhét (khoang 8-10 mmHg) — (1) tuong g véi Q;
& (2) ¢6 bién dong ap luc 16n nhit > (2) twong ting véi K; ap luc t6i da & (3) bang ap lyc téi da &
(2) 2 (3) tuong ing voi T)

Cau 9 (2,0 diém)
Y Noi dung
9 | - Thoi diém két thuc hoat dong I c¢6 phan ap 6xi thap hon
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- Vi: hoat dong ho hip I 13 hoat dong thé ra (do c6 co hoanh nang Ién va thé tich phdi nhé hon) ma

khi tho ra c6 phan 4p 6xi thip hon khi hit vao do da thuc hién trao ddi khi.

- Duomg p-

- Vi:

9b | + Binh thudng, ap sudt khoang mang phdi thip hon 4p sut khi quyén (dudng p hodc q)

+ Hoat dong II 12 hoat dong hit vao. Khi hit vao, co hoanh ha xudng, thé tich 16ng ngyc ting — 4p

suat khoang mang phdi gidm — tuong Gng dudng p.

- Giam (4m hon).

9¢ | - Vi tang luc co co hoanh — ting thé tich 16ng nguc hon — 4p suét khoang mang phdi cubi giai

doan hit vao cang giam (dm hon).

- Pbuodng q.

od |- Vi: Puong q thé hién giéltri ap suit kh7oang rr‘léng phdi khi tho ra. Tang luc co corrlién suon trong

—> tang hoat dong thd ra gang sirc — thé tich 10ng nguc giam manh — gia tri 4p suat khoang mang

phdi cudi giai doan thé ra ting, tic gié trj q thay ddi (q ting).

9d | - Giam.

- Vi luong dich k& giira phé nang va mao mach ting — khoang céach khuéch tan ting — toc dd trao

ddi khi giam.

9e | - Nhip tho = 60 - thoi gian 1 nhip h6 hép (hit vao va thd ra) = 60 ~ (3x2) = 10 (nhip/phut)

- Thé tich khi luu thong = (téng thé tich khi luu thong qua phdi trong 1 phtit) + nhip hd hip = 6800
+ 10 =680 (ml).

Cau 10 (1,5 diém)

<

Noi dung
- T bao loai I ndm trong khoang vi tri tir (1) dén (2).
10a | - Vi té bao loai I c6 bom tai hép thu glucose — t bao nay nim & bng lugn gin (twong Ung vi tri tir

(1) dén (2)).

- M a axit amin; N 1a uré; P 1a Na*; Q 13 nuéc.

- Vi & diéu kién binh thudng:

+ AXit amin dugc tai hép thu hoan toan & 6ng lugn gin — luong axit amin con lai trong 6ng than
tir vi tri quai Henle dén 6ng gép 120 (tuong g voi M).
+ Khoang 99% nudc, Na* trong nudc tiéu dau dugc tai hap thu nén ti 1& ham lugng nudc, Na* trong

nudc tiéu chinh thirc (vi tri (5)) 1a khoang 1% (tuong ung P hodc Q).

+ Qua trinh tai hép thu nude dlen ra & tht ca céc vi trf cba éng than — luong nude trong dng than
10b giam dan tir ong luogn gan dén 6ng gop (tvong ing Q).

+ Nhanh xudng qual Henle khong tai hap thu Na* & nén ti 1 ham luong Na* tang 1én; tir nhanh 1én
quai Henle dén éng gop tiép tuc din ra sy tai hap thu Na* — ti 16 ham lwong Na* giam nhanh tir
khoang gitra dén cubi quai Henle — giam dan (twong tmg P).

+ Chét con lai (N) 1a uré.

Uré duoc tai hap thu & éng luon gan. Tir gn cu01 éng lugn gan den gén quai Henle, uré tir dich k&
tuy than khuéch tan vao nén luong uré tang Tir bng lwon xa dén 6ng gop, uré khuéch tan tir dich loc
vao dich ké& nén luong uré giam dan. Két qua 1a khoang 50% uré dugc tai hép thu — ti 1& ham lugng
uré & vi tri sb (5) con khoang 50%.

-ChitN (ure) va chat Q (nuéc).
10c | - Vi: Ap suét thim thiu giam (— Gc ché ving dudi dbi tiét ADH) — tai hap thu nuéc & bng gdép
giam —> &p suét thdm thiu viing tuy thén tdng — téi hép thu uré & éng gép giam — ti 1 ham luong
uré (N) va nude (Q) tdng.
10d | - Muc hoat ddng ciia bom (Na*/K*) gidm.

HDC 5/6



- Vi: Giam nhay cam ctia thu thé ap luc mau & bd may cén quan ciu — giam tiét renin — giam
hoat dong RAAS — giam luong aldosteron — giam hoat dong ctia bom Na*/K* & té bao éng luon
Xa —> giam tai hdp thu Na*, giam tiét K*,

Céu 11 (1,0 diém)

Y No6i dung

- X 1a GH, Y la Testostérdn, Z la Tirdxin.

- Vi & ngudi binh thudng khoe manh:

+ Muc anh hudng cia hoocmén testostéron dén sinh trudng cta co thé tang tir thoi ki tién day thi
va dat dinh & giai doan day thi (12-16 tudi) (twong Gmg Y).

11a | + Hoocmdn tirdxin c6 thu thé tiép nhan & hau hét moi loai té bao ctia co thé. Giai doan dau doi, hé
than kinh phat trién manh va mirc anh hudng ciia hoocmon nay déi véi co thé dugc thé hién manh
ngay ¢ nhitng nam diu doi (1-4 tubi) (twong Ung Z).

+ Hoocmén GH anh hudng dén su sinh trudng ctia co xuong, xuong, cac ndi quan nén mic anh
huong dén sinh trudng manh tir 4 tudi dén tudi day thi (twong Gmg X).

- Ham lugng X giam; Y giam ; Z giam

- Vi nhugc ning tuyén yén nén:

11b | + giam tiét GH (hoocmén X);

+ giam TSH — giam kich thich tuyén gidp tiét tiroxin (hoocmén Z);

+ giam LH — giam kich thich té bao Leydig tiét testostéron (hoocmén Y).

Cau 12 (1,5 diem)

Y Noi dung

12a | Giai doan mét phén cuc (khir,cuc) va dao cuc. )

' - Vi & 2 giai doan nay, dién thé mang thay d6i do tang dong Na* di vao te bao.

- Trang thai (III).

12b | - Vi GABA lam ting phén cuc ching to 1am ting dong K* di ra. Chét X tc ché giai phong GABA
nén lam gidm dong K* di ra.

- Diéu kién P: Tang tiét H*.

- Vi P lam tang gia tri ddo cuc t8i da & soi sau hach ddi giao cam — ting hoat hod kénh Ca?* &
chuy xindp — ting giai phong Axétincdlin (ACh) tir ddy déi giao cam tdc dong dén té bao vién
thanh da day — tang kich thich té bao vién tiét H*.

- biéu kién Q: Luong mau dén rudt non tang.

- Vi Q lam giam gia tri dao cuc tdi da soi sau hach day giao cam — giam hoat hoa kénh Ca?* &
chuy xinap —> giam giai phéng chat dan truyén than kinh giao cam (Noradrenalin) — giam co dong
mach/tiéu dong mach rudt non — (gidm strc can dong mau) — tang luong mdu téi rudt non.

12¢

HET

HDC 6/6



BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2021-2022

PE THI CHINH THU'C Mon: SINH HQC
Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi: 05/3/2022
Pé thi gbm 05 trang, 12 cau

Cau 1 (1,0 diém)

Hinh 1 1a anh c4c bing dién di ciia mét s6 phan tir ADN mach thang Gié}n{g
trén ban gel agar6zo. Vi tri cac bang dugc danh so tir (1) dén (6). i) AN
Hay tra 1oi cac cau hdi sau: =/

a) Xac dinh kich thudc tuong da6i (c@p nucleotlt-bp) ctia bang dién di sb - 3000 bp-
Biét ring khoang cach tir giéng (I) dén cac bang (1), (2) va (3) lan

— ) (D

luot twong img 14 2,0 cm, 4,2 cm va 5,5 cm. e (5)
b) Tai sao két qua dién di c6 nhitng bing nhat nhu bang (5) va bang — (2)
d4m nhu bang (6)? 500 bp4-
g (6) P mm(3) ©

¢) Téc d6 di chuyén cua céc phén tr ADN trong ban gel agarzo (Hinh 1)
phu thudc vao nhitng yéu to ndo?

Hinh 1

Cau 2 (1,25 diém)

Gen #yrS mé hoa enzim tir6zin-tARN synthetaza cua vi khuan Bacillus subtilis c6 vung dugc phién mé
thanh doan din T & d4u 5’ cia mARN. Doan din T c6 chira ba nuclédtit bt cip bd sung voi b ba d6i
mai cua tARN, bdn nuclédtit 5°-UGGU-3° bt cip bd sung v0i trinh ty bao thu ¢ d4u 3’ ciia tARN la
5’-AXXA-3’ va mot sb doan trinh tu bét cap bd sung tao cau tric xo4n kép cuc bd. Khi tARN khong gan
- axit amin, doan din T gin dong thoi vdi b) ba d6i ma va diu 3’ cua tARN, tao nén cAu truc khong két
thiic phién mé (Hinh 2.1). Khi tARN gin Vv¢i axit amin, doan din T gén v6i bd ba ddi ma nhung khéng
gén dugce vai d4u 3’ ciia tARN va tao nén cAu tric két thuc phién ma (Hinh 2.2).

C&u tric khéng tARN™ uou , Tuxu vau _lusu
két thac phién m3 gén tirézin yux Uxx o [UAX " JUGX
_ uua | luxa UAA K&t |UGA két thic
= tARN™ khdng uuG UXG UAG thiciUGG  Trp
| g4n tirdzin CAlu trie két XUU XXU XAU L IXGU
H thac phign m3 XUx Leu XXX Pro XAX x6x Arg
= XUA ~ | XXA XAA - IXGA
XUG - | xx6 XAG XGG
AUV AXU AAU | lAGU
AUX lle | AXX | AAX AGX
AUA AXA AAA AGA
AUG Met|axs  |aaG Y lacs A'®
GUU GXU GAU ., lGGU
GUX | 1GXX . |GAX GGX aly
5 GUA GXA GAA . 1GGA
s : , GUG GXG GAG GGG
Hinh 2.1 : v Hinh 2.2 Bang 2

Hay tra 101 cac cu hoi sau:

a) Phén 16n cac gen ma hoa aa-tARN synthetaza & vi khuén B. subtilis dugc diéu hoa biéu hién boi doan
dan T. Trinh bay co ché hoat dong cua doan dan T trong diéu hoa phién ma.

b) Poan dn T kiém soat toan b phién ma cia gen HrS. Néu bd ba 5’-UAX-3’ trong doan dan T ciia gen
tyrS bi bién dbi thanh 5°-XUA-3’ thi dleu hoa biéu hién cia gen £yrS s€ bi thay ddi nhur thé nao? Giai thich.

c) Gen #yrS dugc bleu hién nhu thé nao néu tARN” bi dot bién khong gin duge véi tirdzin ké ca khi c¢6
sin tirdzin trong t& bao? Giai thich.
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Cau 3 (1,75 diém)

pé danh dau céc té bao than kinh bang nhiéu mau huynh quang khéac nhau, cac nha khoa hoc thlet ké cdu
tric “ciu vong” (Hinh 3), tiém céu tric “ciu vong vao ph01 chudt (nh1eu ban saocua ‘cAu vong” ¢6 thé
dugce chén vao hé gen chudt) dé tao chudt chuyén gen. Cdu tric “ciu vdng” gdm c6 promoter Thyl diéu
khién phién m3 & té bao than kinh; cac trinh tu ma héa prétéin huynh quang mau xanh la cdy (GFP), mau
vang (YFP), mau do (RFP) va mau xanh lam (CFP); trinh ty tin hi€u gan dudi polyA (p4) va cac trinh
tu loxM, loxN, loxP (goi chung la lox) la cac doan trinh ty gbm 34 cdp nuclédtit duge nhén biét dc hiu
boi enzim recombinaza Cre (Cre). Enzim Cre gdy tai t6 hop twong dong giita hai vi tri lox cung loai va
khong thay dbi trinh ty nuclébtit cta Jox sau tai td hop. Enzim Cre dugc biéu hién & trang thai khong
hoat dong trong té bao than kinh va chi hoat héa khi tamoxifen dugc tiém vao chudt chuyén gen.

loxM  loxP loxM loxP
+1: vj tri kh&i dau phién m3

Hay tra 161 céc cau hdi sau: 7 ] o

a) Cac nha khoa hoc chon dugc chudt cai A chuyén gen mang mét ban sao cau tric “cau vong” trén
nhiém sic thé thuong. Sau khi tiém tamoxifen vio chudt A, enzim Cre duoc hoat héa. Té bao biéu
hién protéin huynh quang nao s& duoc danh ddu bing mau huynh quang d6. Nhimg loai t& bao danh
diu huynh quang nao c6 thé quan sat duoc & ndio chudt A? Giai thich.

b) Ngoai chudt A, cac nha khoa hoc con thu dugc chudt B chuyén gen c6 hang chuc loai t& bao thin kinh
v6i mau huynh quang khéc nhau. Tai sao ndo chu6t B ¢6 nhiéu mau huynh quang nhu vay?

¢) C4c nha khoa hoc lai chudt cai A véi chudt kidu dai (khong mang céu tric “ciu vong”) va thu dugc
chudt con C mang cAu tric “ciu véng”. Ndo chudt C c¢6 duoc danh ddu huynh quang giéng nio chudt
A khong? Giai thich. Biét ring ciu tric “ciu véng” khong bi in vét.

Cau 4 (1,5 diém)

Mot nha khoa hoc thu thip duoc mot sb con vet thuan ching mau do, vang, xanh da troi, xanh la cay,
tim va trang Khi lai vet mau thuln chiing véi vet tring thun ching thi luén thu dugc vet mau giéng bd
hoic me. Két qua mot s phép lai khac dugc trinh bay & Bang 4.

Bang 4
Phép lai B me Con
1 Do x Vang 100% Vang (vF))
2 Vang (vF1) x Tring thun ching 1Do6:1 Vang
3 Do x Xanh da troi 100% Tim (tF1)
4 Tim (tF1) x Tring thuin ching 1 Tim : 1 D6 : 1 Xanh da trdi : 1 Tring
5 Vang x Xanh da troi 100% Xanh 14 cdy (IF1)
6 |Xanh l4 cdy (IF;) x Tring thuan ching 1 Xanh 14 cdy : 2 Xanhdatrdi : 1 Tim: 1 Vang : 2 Tring : 1 D%

Céc sic t6 c6 thé két hop v6i nhau dé tao thanh mau méi: sic tb mau xanh da trdi va sic t mau @6 tao
ra mau tim, sic t& mau xanh da trdi va sic t& mau vang tao ra mau xanh 14 cay. Néu khong c6 céc séc tb
k& trén thi vet c6 16ng tring.

Hay tra 10i céc ciu hdi sau:

a) Xac dinh va v& so dd con dudng sinh téng hop séc tb tao mau 16ng vet.

b) Viét so db lai ctia phép lai 6.

Caus5(1,5 dzém)

Mot dot bién gen lam giam hoat tinh enzim G khién hong ciu de v, dic biét khi gip diéu kién bét loi
nhu nhiém ki sinh trung sot rét, 1am ting kha ning chéng chiu sét rét cua nguorl mang dot bién. Dot bién
gen ndy lam mat vi tri cit clia enzim gi6i han nén c6 thé ding enzim gi6i han dé phéan biét alen binh
thuong G (bi c4t thanh hai biang 300 va 200 ciip nuclédtit-bp) va alen d6t bién G’ (bang 500 bp khong bi
cat). ADN ctia timg ngudi trong gia dinh (Hinh 5.1) dwoc dung 1am khuén dé nhan ban doan gen G bang
PCR, san phim PCR dugc cit bang enzim 8idi han r6i dién di (Hinh 5.2). Prét€in G duoc tach tur hong
ciu cua nhitng ngudi nay, dién di trong diéu kién protéin khong bién tinh va phét hién bang khang thé
ddc hi¢u (Hinh 5.3).
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bién di ADN

Dién di prétéin G

1 2 -1 -2 111 1-2 11-3 114 (] -1 -2 0-1 -2 U-3 [I-4
| s § s § aminns § s | s | s |f 1 s | i | svweses: | esvovos | svvsvoen ¥ v |
| O—{1 O Nw binh thuong
[CINam binh theong 500 bp| s s m—m
.Namblbénh 300bp — e e — — ——— ——
O m O O - ==
Hinh 5.1 Hinh 5.2 Hinh 5.3

Hay tra 101 cac cdu hoi sau:

a) Gen G & trén nhiém sic thé thuong hay nhiém séc thé gioi tinh? Giai thich.

b) Prétéin G dugc tao tir hai chu01 polipeptit. Tai sao nguoi I-1 va II-1 chi c6 hai bang pr6t€in G?

c) Alen G’ ¢c6 tan sé twong dbi cao & mot sb khu vic ma bénh sbt rét phd bién, tai sao tin sb alen G’
dugc duy tri 4n dinh qua céac thé hé?

Ciu 6 (1,0 diém)
Toc d6 & ngudi do mot dot bién trén gen M. Mic du téc d6 1a kidu hinh hiém trén toan thé giéi, nhung
quan thé nghién ciru c6 dén 49% ngudi toc do. Biét ring quan thé & trang thai can bing.

O N{ téc den

E]Nam tdéc den
Nu toc 4o

: Hinh 6

Hay tré 16i céc cdu hdi sau: -

a) Kleu hinh téc d6 & pha hé (Hinh 6) 12 trdi hay 13n va gen M nim trén nhiém séc thé thudng hay nhiém
sic thé gi6i tinh? Giai thich.

b) Phan tich va tinh xé4c suét c4 thé IV-1 va IV-2 c6 téc do.

Ciu 7 (2,0 diém)
Con duodng sinh tong hop axit amin glutamin (Gln) va prolln (Pro) c6 chung mot vai san pham trung
gian. Cac ching ndm d6t bién khuyet dudng tir 1 d&én 7 cin glutamin ho#ic prolin hodc ca hai axit amin
cho sinh truéng. Cac ching khuyét duorng duge kiém tra trén mdi trudng cé bd sung mat trong cac chit
trung gian H, K, L, M, N hodc axit amin. Két qua duogc trinh bay & Bang 7 voi dau “+” chi thi sinh truong,
déu “-” chi thj khong sinh trudng. Phan tich ket qua va vé so dd con dudng sinh tdng hop glutamin, prolin
va xéc dinh cac dot bién ngin can mdi budc chuyén héa.

Bang 7
Dt bin Chét bd sung
' {H| K| L |M|N |Gln|Pro|GInt+Pro
1 + - - - + - + +
2 - - - - - - + +
3 - - + - - | - - +
4 - - - - - + - +
5 - - + | + - - - +
6 + - - - - - + +
7 - + - - - + - +
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Cau 8 (2,5 diém)

Pé nghién ciru qua trinh phét tan cua loai thuc vat A, cac nha
khoa hoc thu mAu tir chin quin thé (QT), m&i QT 30 cdy, doc
theo khu vuc phan bé dai 1000 km va phén tich c4c trinh ty
nuclédtit khong chiu tac dong cia chon loc tu nhién & ADN
nhan va ADN ti thé. Két qua cho thdy ADN nhan cta chin QT
twong tw nhau. Tuy nhién, giira cac QT, khac biét ADN ti thé
16n gap khoang 10 14n khac biét ADN nhan. Ba QT (QT1, QT2
va QT3) c6 ba hodc bbn loai ADN ti thé (loai I, loai I, loai III
hodc loai IV), sau QT (QT4, QTS, QT6, QT7, QT8 va QT9) chi
c6 ADN ti thé loai I (Hinh 8).

Hay tré 101 cac cau héi sau:

a) Khu phén bd cta loai A dugc mé rong theo chiéu tir QT1 dén

QT9 hay tir QT9 dén QT1? Giai thich.

TR el e TR
; o S AP & e
P ,\319‘ Loal ({00%) b2
i

“

2

L}

arn @ Loai|(100%)\‘) )}’
' aw‘ Loai (100%) A -

i Q'rs. Loai | (100%) 1 1,

N
LY

DY

:

b) Trao dbi gen gilta cac QT dugc thuc hién cha yéu nho hat {;*f’ s";<611 AN
hay hat phan'7 Giai thich. W o; v (;0% \: Lodl n@§ %)’ ]

c) Tai sao cac QT tir QT4 dén QT9 chi c6 mdt loai ADN ti thé AN A >l o R X fi
loai 12 ) y e
d) Tai sao ADN ti thé dugc dung nhicu trong phén tich tién hoéa f%ﬁ” 4 L —

ctia sinh v4t? Hinh 8

d) V1ec chuyén gen khang thudc diét c6 vao ADN nhan hay vao ADN bao quan (ti thé, luc lap) cua cay

trdng c6 nguy co truyén gen khang thudc vao thyrc vt ty nhién cao hon? Giai thich.
Cau 9 (] 5 diém)

Sa gidng co6 chét doc than kinh tetrodotoxin trong da, ¢c6 bung mau cam va mat mau vang. Khi chim gié
cli tAn cong sa gibng va tiéu thu luong nho doc t6 tetrodotoxin, ching thudmg sbng sét va hoc cach tranh
nhitng con mdi nhu sa giong. Trong cung khu phén bb véi sa giong, ki gidng X khéng c6 chit doc nhung
¢6 bung cam va mit vang rat giong sa giéng, hai dic diém nay khong c6 & cac loai ki glong khéc. Thi
nghiém cho thiy chim gi¢ cui it tén cong ki gidng X hon ki giong O (ki giong O gidng voi X nhung lai
c6 bung xam va mit den).

Hay tra 101 cac ciu hoi sau:

a) Tai sao ki gidng X co ti 1¢ sbng s6t cao hon ki giéng O?

b) Bung mau cam va mit mau vang cua ki glong Xcod pha1 1a dic diém thlch nghi khong? Giai thich.

¢) Trong cing khu phén bd véi sa gidng, s6 luong ki gidng X s& bién dong nhu thé nao theo thoi gian?
Giai thich.

d) Viéc ki giong X glong véi sa gibng anh huong nhu thé nao dén sa gidong? Mau bung va mau mat cua
sa glong c6 bi thay d6i khong? Giai thich. Néu ki giéng X ciing cé ddc thi mau bung va mau mét cta
sa giong c6 bi thay dbi khong? Giai thich.

Cau 10 (2,0 diém)

Déng bing xay ra vao mua dong trén cac dong subi nh¢ thuong gy ra 1l lut vao mua xuén va kho han

trong mua kho6. Bang 10 thé hién két qua nghién ctru s6 luong loai dong vat cia 3 quin x4 (A, B, C) &

nhiéu dong subi c6 bién dong khac nhau vé muc nudc trong nim.
Bing 10

boi tuong nghién ciru Quanxi A Quanxi B Quan xa C

Muc 66 bien dong ve mye | 414 | 15 59 | 15,85 | 25,19 | 31,62 | 39,81 | 50,12 | 63,10 | 79,43
nudce trong ndm (cm)
S6 Iuong loai . 9 13 | 28 | 55 54 | 45 | 27 18 11
Tir bang sb lidu trén, hiy tra 10i cac clu hoi sau:
a) Tai sao c6 su khac biét vé sb luong loai trong cac quan &1 A B, C?
b) Do hoat dng cua dong bién 4m, nhidu con bdo db vao khu vuc nghién ciru, myc nuée trong khu vuc
nghién ctru bién dong thuong xuyén ¢ murc 48 cm. Quén x4 nao c6 kha ning phuc hdi cao nhét? Giai thich.
c) Chon lgc tu nhién s& ung ho nhidu hon véi nhimg loai cé chién lugc chon loc r (chon loc khéng phu
thuéc mat d9) & quan x3d nao? Giai thich.
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. Cau 1l (2,0 diém)

CO2 1a mét trong nhiing thanh phan chinh ctia khi nha kinh. Trong gén 170 nam qua, him luong CO; khi
quyén d3 tang khoang 50%. Su gia ting ham luong cac khi gy hi¢u img nha kinh nhu CO; la nguyén
nhan chinh lam nhiét d6 trai dAt ting 1én. Bang 11 cung cip sb liéu v& ham luong CO; khi quyen trung

binh theo thoi gian.
7 Bang 11
Nam 1850 | 1958 | 1969 | 1978 | 1989 | 1998 | 2009 | 2018
Ham lugng CO; trung binh (ppm) | 274,2 | 315,3 | 324,6 | 335,4 | 353,1 | 366,7 | 387,4 | 408,5

Hay tra 101 cac cau hoi sau: ) .
a) Giai thich co che tang nhiét cua trai dat khi ham lugng CO; khi quyén téng.

b) Do tac dong cua hiéu img nha kinh, néu mirc tang nhiét do cua trai dat ¢ vi dg cao (vung rimg la kim
phuong béc) va vi d6 thap (vung rumg mua nhiét déi) bing nhau, quan xa sinh vét sbng & vi d6 cao

hay thap s& bi tac dong nhiéu hon? Giai thich.

¢) Trong mét nghién ciru, ngum ta nhan thdy lugng khi CO2 phat thai tir ¢t rimg 14 kim phuong béc hién
nay tang gap 3 14n so véi thoi diém nim 1850. Qua trinh nao cua kidu rimg nay bi tic ddng manh mé

nhét 1am ting phat thai CO,? Giai thich.

Cau 12 (2,0 diém)
Phwong 4n thi nghiém
Hinh 12 m6 ta mét phéan chu trinh nito trong tu nhién.

Thyc vat

Mun hitu co > > B

Hinh 12
Hay tra 101 cac céu hoi sau:

A A Vi khudn I Vi khuanII

a) OHinh 12: A,B,Cla nhitng ion khoang nao? Cac ki hi¢u (1), (2), (3), (4) la céc qué trinh nao? Giai thich.
b) Hay thiét ké thi nghiém dé chu'ng t6 su phat trién cua vi khuén II phu thudc vao su phat trién cia vi

khuén I. Xéc dinh loai vi khuin I, IL
¢) Hay xéac dinh méi quan h¢ sinh thai gitra hai loai vi khudn I va II. Giai thich.

d) Hai loai vi khuan I, II déu thuoc nhém vi khudn hiéu khi va c6 déng gop tich cuc véi sinh trudng ctia
thuc vat. D& hai loai vi khudn nay hoat dong hiéu qua, ngudi dan nén thuc hién bién phép canh tac

nao d6i véi dét tréng? Giai thich.
| ' HET

e Thi sinh KHONG duoc sir dung tai liéu;

o Gidm thi KHONG duoc gidi thich gi thém.
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TRUNG HQC PHO THONG
NAM HOC 2021-2022

HUONG DAN CHAM THI ~ Mbn: SINH HQC

P& thi chinh thikc Ngay thi: 05/3/2022
' Hudng dan cham thi gdbm 07 trang

I. Hwéng din chung

1

. Gidm khao cham ding nhu dap an, biéu diém cua B Gido duc va Pao tao.

2. Néu thi sinh c6 cach tra 101 khéac déap 4n nhung dung thi gidm khao van chim diém theo biéu diém

ctia Huéng dan chim thi.

3. Giam khao khong quy tron diém thanh phan cia timg ciu, diém cta bai thi.
I1. PAP AN, BIEU PIEM

Cau 1 (1,0 diém)

Y | Néi dung ,

la | Cdch 1. Gia sit toc dd di chuyén céc bang dién di ti 16 tuyén tinh (don bién) v6i kich thuée phén
doan ADN, thi mdi quan hé giita khoang cach di chuyén véi kich thudc phan tir ADN theo ham
y=ax+b. Tt d6 suy ra: y =-714,29x + 4428,6. Thay gia tri x = 4,2 vao phuong trinh thi duoc
kich thuéc ADN ¢ bang (2) =~ 1428,57 (1428-1429 bp).
Cdch 2. Dya vao ty s6 khoang cach va kich thuéc tinh theo cong thuc: x = [(3,5*3000)-
(2,2*%2500)1/3,5 = 1428,57 (1428-1429 bp)
(Ngodi ra, thi sinh c6 thé 1dp ludn va tinh theo mét sé cach khdc phil hop véi ban chdt héa sinh
va dién di ADN ciing dwoc diém t6i da cia y nay)

1b | Béng dién di ddm hay nhat phu thudc ham lugng cta tirng loai phan doan ADN c¢é trong mau
chay dién di — ham luong cao thi bing ddm, ham lugng thip thi bing nhat

lc | Toc d6 di chuyén cuia phan td ADN (Hinh 1) phu thudc vao cac yéu t:
+ Kich thudc phén tir ADN
+ Nong d6 agardzo
+ Cudng d6 dong dién
+ Loai dung dich dém, luc dém, ndng dd ion...
(Thi sinh tra 10i ding mdi yéu t6 dwoc 50% diém nhung khong qud téng diém cia Y nay)

Cau 2 (1,25 diem)

Y Noi dung

2a | - ARN polimeraza phién ma doan dan T cua gen tyrS
- Khi khdng c6 axit amin hodc ndng d6 axit amin thip, tARN khong gén v&i axit amin c6 thé
bét cap véi doa,in din T & vi tri bd ba ddi ma va d4u 3°, doan din T tao thanh cAu trac khong két
thiic phién ma — phién mé cta gen tiép dién dé tao ra enzym tRNA synthetase
- Khi ndng d6 axit amin du cao, diu 3’ ciia tARN gén v6i axit amin s& khong bt cap duogc vai
doan dan T, doan dan T tao thanh cAu tric két thic phién ma gay két thuc phién m3 — enzym
aa-tARN synthetase khong dugc tao thanh.
(Thi sinh tra 16i diing méi phwong dn dwoc 50% diém nhung khéng qud téng diém cia y)
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2b | Néu bd ba 5-UAX-3' trong doan din T clia gen £yrS bi bién doi thanh 5'-XUA-3' thi doan dan T
cua gen #yrS khéng dép ung véi tirdzin-tARN™" hay tARN™Y khong gén tirdzin ma lai dp tng
v6i loxin-tARN“ hay tARN™ khong gin loxin. Nong d tirdzin-tARN™" hay tARN™" khong
gin tirdzin khéng anh huéng biéu hién gen tyrS

Gen tyrS s& dugc phién mi khi néng d6 loxin-tARNLe! thap va gen fyrS s& khong duoc phién
m khi ndng d6 loxin-tARN™ cao

2¢ | Khi tARNTY bi dot bién khdng gén duogc voi tirdzin thi tARNT luén & trang thai khéng gin
tirdzin va c6 thé tuong tac ddng thoi véi doan din T & bd ba dbi ma va dau 3°, doan dén T tao
thanh céu tric khong két thic phién mi, gen #yrS duoc phién mi lién tuc

Cau 3 (1,75 diem)

Y Noéi dung

3a | Khi “cau vong” dugc phién ma, mARN s& bi cit va gin dudi polyA sau trinh tu pA dau tién, cac
gen mi héa protein khéac c6 thé duoc phién ma nhung ARN thudng bi phdn hay. Khi mARN
duge dich mé, ribdxdm tim bd ba AUG dau tién va dich ma khung doc mé dAu tién > chi gen
dau tién ngay sau promoter dugc phién ma va dich ma

Co bon loai t& bao biéu hién mot trong b6n mau huynh quang: xanh 14 cay (GFP), 46 (RFP), vang
(YFP) va xanh lam (CFP)

Néu khong xay ra tai td hop giita cac vi tri lox thi t€ bao s& bidu hién protein GFP va c6 huynh
quang mau xanh |4 cay

Téi t6 hop giira hai loxM 1am méit gen GFP, dua gen RFP dén sat promoter nén té bao s& c6 huynh
quang mau dé

Tai t6 hop giita JoxN 1am mat gen GFP va RFP, dua gen YFP dén sat promoter nén t& bao s& c6
huynh quang mau vang

Téi t5 hop gitta loxP 1am mat gen GFP, RFP va YFP, dua gen CFP dén sat promoter, t& bao s&
c6 huynh quang mau xanh lam.

(Thi sinh c6 thé bién ludn khong theo trdt ty trén, nhung ding, vén duoc diém téi da cia y 3a)
3b | Chudt B-cé nhiéu ban sao gen chuyén “ciu vong™, tai to hop cho phép mdi té bao biéu hién dong
thoi 2-4 protein huynh quang

MQi t& bao c6 mitc d6 biéu hién protein huynh quang khac nhau (do s§ ban sao hogc vi tri cheén)
nén phdi hop tao ra nhiéu mau huynh quang khac nhau

3¢ | Nao chudt C duoc danh dau huynh quang khac nio chudt A

Khi Cre duoc biéu hién trong té bao than kinh thi ciu triic gen chuyén “ciu vdng” khéng bi thay
ddi trong t& bao mam sinh duc cia me

O chudt con C, néu Cre khdng dugc hoat hoa thi tat ca cac t& bao than kinh déu c6 huynh quang
mau xanh 14 cay, khac véi chudt me A

Néu Cre duge hoat hoa thi tai td hop & céc té bao than kinh 13 nhimg su kién ngiu nhién, x4c sut
aé mdt té bao biéu hién mdt protein huynh quang néo d6 13 1/4, voi hé than kinh trung wong c6 rat
nhiéu té bao nén xéac suit dé cac t bao than kinh ctia con C giéng me A gin nhu bing 0 (4301,
Cau 4 (1,5 diem)

Y Noi dung

4a | Lai vet mau thuan chimg véi vet tring thuan ching thi ludn thu dugc vet mau gibng bd me >
tring 1a ddng hop lan
Phép lai 6: vet mau xanh 14 cay 1a di hop tir v& ba ciip gen = c¢6 it nhét ba gen quy dinh mau
16ng vet
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Phép lai 4: vet mau tim 1a di hop tir vé hai ciip gen > can c6 alen troi cta hai gen dé tao 1ong
mau tim

Két hop voi phép lai 3:

- mau xanh da troi két hop v6i mau do tao ra mau tim

- cAn mot alen trdi dé tao mau 16ng xanh da troi va mét alen troi dé tao mau 16ng do

Phép lai 5 va 6:

- mau vang két hop v6i mau xanh da trdi dé tao mau xanh 14 ciy

- vi cin mét alen trdi dé tao mau xanh da troi, xanh 14 cay di hop tir ba gen nén cin alen trdi coa
hai gen dé tao mau vang

- Vi cén alen trdi hai gen dé tao sic t mau vang, mot alen trdi dé tao séc t6 mau dé nén sic tb
mau d6 13 tién chit cta sic t6 mau vang, con dudng tdng hop: tién chit khong mau - séc td
mau d6 > sic té mau vang

- Mau xanh da troi xuét hién ddng thdi v6i mau dé hodc mau vang nén mau xanh da trdi dugce tao thanh
tlr mot chudi chuyén hoa khéc, tién chét khong mau - séc t5 mau xanh da troi

: o Lia s A ‘o2 B
tién chat khéng mau —— sic t6 dd — sac t& vang
mau tim mau xanh 13 cdy
S A ~ s D $ ~ s [
tién chat khéng mau ———sac t0 mau xanh da troi

(Thi sinh c6 thé ldp ludn cdch khdc, nhung ding van dat diém 16i da cia y)

4b | - Quy uéc: gen A ma héa enzim tong hop sic t6 mau dd, gen B ma hoa enzim chuyén hoa sic
t6 mau d6 thanh sic t6 mau vang, gen D ma héa enzim téng hop sic t§ mau xanh da troi.

- Gen D tuong tac cong gdp voi gen A hodc B & tao 16ng mau tim hodc mau xanh 14 cay

- Alen a at ché gen B trong tao sic t& mau vang

- Phép lai 6: AaBbDd (xanh 14 cdy) x aabbdd (tring) > AaBbDd (xanh 14 cdy) : AaBbdd (vang) |
: AabbDd (tim) : Aabbdd (d6) : aaBbDd (xanh da trdi) : aaBbdd (tréng): aabbDd (xanh da troi) :
aabbdd (tring)
Cau 5 (1,5 diem)

Ndi dung

5a | Me I-1: Kiéu gen di hop GG’ do ¢6 3 bang.

B4 1-2: Kiéu gen ddng hop GG do ¢6 2 bang.

Con trai II-2 chi nh4n alen dot bién G’ ciia me, khong nhén alen G cia bd > gen G nam trén
nhiém shc thé gidi tinh X

5b | Do bit hoat nhiém sic thé X

Trong mdt nhém t€ bao, chi alen G trén nhi®m sic thé X duoc biéu hién tao ddng nhi thé
(homodimer) GG, trong m6t nhom té bao khéc, chi alen G’ dugc biéu hién tao thanh ddng nhi
thé G°'G". Do d6 chi c6 hai bang protein G.

5¢ | Trong didu kién ki sinh trung sbt rét phd bién (vi du: & chau Phi), thé di hop tir GG it bi tan méu,
khang ki sinh tring sbt rét, c6 wu thé hon thé ddng hop tir (hay ban hop ti) nén chon loc ty nhién
duy tri trang théi c4n bang da hinh di truyén.

Cau 6 (1,0 diém)

Y Noi dung

6a | Me II-5 binh thudng x bd 11-6 binh thuong ¢ con téc dd > téc do 1a kiéu hinh 13n

Me téc d0 I-2, I1-4 ¢6 con trai toc binh thuomg -> gen M khéng ndm trén NST X ma & trén NST
thuong.
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(Thi sinh c6 thé ldp ludn dua theo Iy thuyét: tinh trang hiém nhung xuat hién ty 1é cao trong
quan thé 13 két qua ctia ndi phdi véi gen lin ndm trén NST thudng, ciing dwoc diém t6i da cia y
nay).

6b

Xac suat con IV-1 nhan alen d6t bién tir bd I11-2 12 1,0

Quén thé & trang thai can bang thi ti 1& di hop tir 1a 2*p*q, xéc suat I1I-1 14 di hop tir 1a
2*p*q/(2*p*q+p?) = (2*0,3*0,7)/(2*0,3*0,7+0,3*0,3) = 1,4/1,7 = 0,82

X4c sudt di hop tir truyén alen dot bin cho con 1a %

Xac sudt IV-1 téc d6 12 1,0%0,82%(1/2) = 0,41

Xac suat I11-9 1a dj hop trr 12 1,0

Xac suat I11-10 13 di hop tir 1a 2/3

Xéc sudt di hop tir truyén alen dot bién cho con 1a 1/2

Xdc sudt IV-2 téc d6 1a 1,0%(2/3)*(1/2)*(1/2) = 1/6 = 0,167

Cau 7 (2,0 diém)

Y

No6i dung

Xét cac ching dot bién sinh truéng chi khi duoc cung cap glutamin:

- Dot bién 4 chi sinh trudng khi cung cdp glutamin > dot bién 4 pha hay gen md hoa enzim
chuyén hoa tién chit thanh glutamin

- Dot bién 7 c6 thé sinh trudng khi cung cip glutamin hosic K = K 1a tién chit coa glutamin va
dot bién 7 pha hiy gen ma héa enzim chuyén hoa tién chét thanh K

Xét cac chung dot bién sinh truéng chi khi duoc cung cép prolin:

- D6t bién 2 chi sinh truéng khi cung cép prolin > dot bién 2 pha huy gen chuyén héa tién chét
thanh prolin

- D6t bién 6 ¢6 thé sinh trudng khi cung cip prolin hodc H > H 1a tién chét cua prolin va doét
bién 6 ph4 hity gen ma héa enzim chuyén héa tién chit thanh H

- Dot bién 1 c6 thé sinh truong khi cung cdp prolin, H hodc N = N 1a tién chit ciia H va dot
bién 1 pha hiy gen ma héa enzim chuyén hoa tién chét thanh N

Xét cac chiing chi sinh truong khi dugc cung cip dong thoi glutamin va prolin:

- Dot bién 3 chi sinh truong khi cung cp glutamin+pr01in hoic L = L 1a tién chét cho hai
nhanh téng hop glutamin va prohn nghialaL la tlen chat ciia N va K, d6t bién 3 pha hiy gen
ma hoa enzim chuyén hoa tién chét thanh L

- Dot bién 5 chi sinh trudng khi cung cip glutamin+prolin, L hoic M > M 14 tién chit cua L,
d6t bién 5 pha hiiy gen ma héa enzim chuyén héa tién chit thanh M

7 K—4—> Glutamin
. . 5 3
tién chat—— M—= |,
1 6 2

N ——=H——= Prolin

Cau8 (2,5 dz'é’m)

Y

Noi dung

8a

- Khu phan b duoc mo rong theo chiéu QT1> QT9; Trong qua trinh di cu, da dang di truyén
giam dén tir ngudn do quén thé gbc c6 thoi gian phat tridn dai hon nén tich liiy nhidu dot bién
hon va céc ca thé di cu thudng chi mang mét phan vén di truyén cua quan thé ban dau (hidu
ung ké sang 1ap)

- ADN ti thé cac quin thé 1-3 da dang hon ADN ti thé cta cac quan thé 4-9
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8b

- Trao d6i gen giita cac quéan thé dugc thuc hién cha yéu nho hat phin. Néu nhu hat chira ca
ADN nhén, ADN ti thé va ADN luc lap, thi hat phén chi chi chita ADN nhan.

- ADN nhén giita cac quan thé tuong tu nhau trong khi ADN ti thé khac biét 16n ching t6 ADN
ti thé it dwoc trao dbi gifra cac quan thé

8c

- Do bién ddng di truyén (hiéu ting ké séng 1ap); Khi quan thé m& rong khu phén bd thi nhitng
c4 thé & viing bién ¢6 co hodi dong gép di truyén cho quan thé méi cao hon

- ADN ti thé loai I ¢6 tin sb cao & quéan thé 3 nén ¢6 co hdi phat tan vao quéan thé 4-9 cao hon
cac loai ADN ti thé khac |

8d

Cdch 1: Vi ADN ti thé c6 mét sb vu diém: di truyén theo dong me; nhiéu ban sao hon ADN
nhan, trung binh m&i té bao dong vat hay thuc vét ¢6 hang tram, hang ngan ban sao ADN ti thé;
mutc 46 dot bién cao hon ADN nhan.

Cdch 2: Vi ADN ti thé khac ADN nhan vén phén 16n bién di di truyén chi yéu do bién di td hop
thi ADN ti thé do dot bién, vi vay tbc 46 tich liy dot bién ADN ti thé twong déi én dinh qua thoi
gian nén thuin loi cho uéc tinh tdc d6 tién hoa cip phén tir.

(Thi sinh chi can gidi thich theo mot trong hai cdch déu duoc diém t6i da ciia ¥)

8d

- Chuyén gen khang thudc diét c6 vao ADN nhén c6 nguy co truyén gen bién ddi di truyén vao
tur nhién cao hon

- Vi : Gen chuyén vao ADN nhén c6 thé phat tan thong qua hat hodc hat phéan; trong khi gen
chuyén vao ADN ti thé hay ADN luc lap khong thé phat tan qua hat phin — Viéc

kiém soat phat tan hat phin kho hon nhidu so véi kidm soat phét tan hat, qua

Caiu

9 (1,5 diém)

<

Noi dung

9a

Chim gié cli hoc dugc cach tranh sa gidng nhén biét dugc bung cam va mét vang & ki gidng X
nén &n thit ki giéng X it hon trong khi ki giéng O khong c6 dic diém bao hiéu bung cam va mét
vang nén bi an thit nhiéu hon

9b

Bung mau da cam va mit mau vang la dic diém thich nghi ctia ki gidng X vi hai dac diém nay
chi c6 & ki gidng X (duoc di truyén trong lodi) khong c6 & cac loai ki giong khac va hai dic
diém nay lam téng ti 1€ séng sOt va sinh san (lam tdng gid tri thich nghi/dwoc chon loc ty nhién
giit lai) & loai ki gidng X

9¢

(Thi sinh c6 thé dimg thudt ngir thay thé viét trong ngodc don dé gidi thich hodc khong)

- On dinh quanh murc c4n bang '

- Vi: Sé luong ki gidng X dugc kiém soét gian tiép thong qua ti 18 sb lwong ki gidng X so véi sb
luong sa giong (R). Néu R ting cao thi nhidu chim gié cui (non) in ki gidng ma khong bi doc s&
tan cong ki giong nhiéu hon, 1am giam gi4 trj thich nghi cta ki giéng, sb luong ki giéng giam.
Néu R thip thi ki giong it bi tAn cong hon, 1am ting gia tri thich nghi cia ki giong, sb luong ki
gidng tang.

9d

Chim gié cui an thit ki giéng X rdi's& #n thit nham sa gidng nhiéu hon, 1am giam gia trj thich
nghi cta sa gidong

C4. Vi: chon loc tr nhién s& lam thay d6i mau bung va mau mit cla sa giong dé khac voi ki
gidng X.

Khoéng. Vi: Luc d6 chim gié cui s€ tranh &n thit ca ki gidong va sa giong, ddc diém bung cam va
mit vang s& dugc cing cb & ca hai loai.
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Cau 10 (2,0 diém) -

Y Nbi dung
10a | Quéan x3 A sdng trong mdi truong it bién dong vé muc nude (tir 10 dén 15,58cm) > mdi truong
on dinh tao diéu kién cho loai thich nghi phat trién thanh loai wu thé > da dang quén x4 giam

Quén x4 B sbng trong mdi trwong c6 mirc bién ddng trung binh (tr 25,19 dén 39,8 1) -nhiéu loan
trung binh - han ché kha niing phat trién cua loai thich nghi trd thanh loai wu thé, loai bé nhitng
lodi nhay cam kém thich nghi - ting da dang quin xa

Quén x C sdng trong mdi trudng c6 bién dong manh (tir 50,12 dén 79,43) > nhiing loai ¢6 chu
ki sdng ngén,_ kha niing phuc héi kich thuéc quan thé nhanh sé& tdn tai, phat trién, chiém wu thé
- da dang quéan x4 giam

10b | Quén xa C

Miic bién dong tai 48 cm 16n hon gi6i han ctia céc loai & quan x3 A va B nén cac quan x4 nay
bi tac dong nhiu hon

Mitc bién dong tai 48 cm gan nhét voi gi6i han ctia cac loai & quan xd C nén c6 kha ning phuc
hdi nhanh nhét

Tra loi dung 3 Y duoc 100% diém; ding 2 Y dwoc 50% diém; ding 1 Y khong dwgc diém

10¢c | Quan xa C song & moi tromg c6 mirc bién dong cao > chon loc tu nhién ung ho cac loai co
chién luge chon loc r.

Cac loai c6 chién lugce chon loc r ¢6 chu ki séng ngén = nhanh chdng khép kin vong doi trong
mot khoang thoi gian ngin khi méi trudng thuén loi.

Céac loai c6 chién Iugc chon loc r ¢ kha nang sinh san cao = sau nhidu loan quan thé nhanh
chéng phuc hdi kich thuéc.

Ciu 11 (2,0 diem)

Y Noi dung

11a | CO; khi quyén ting > d6 day 16p khi nha kinh ting > han ché su phan xa cla cac tia sinh nhiét
(tia soéng c6 budc song dai) qua 16p khi nha kinh.

Céc tia sinh nhiét quay trd lai bé mit trai dat lam tang nhiét do.

(Thi sinh c6 thé vé hinh dé mé té qud trinh va c6 Idp ludn phit hop ciing dwoc diém)

11b | Quén x3 & vi d6 thap bi tac ddng nhiéu hon ,

O ving vi d6 thip, cac nhan td sinh thai (4nh sang, nhiét do, lwvong mua,...) cé bién d6 bién dong
khong nhidu 2 mai trudng c6 tinh dn dinh cao hon so v&i & vi dd cao > cac loai thich nghi véi
mdi trudng dn dinh nén khi nhiét d6 méi truong ting - anh huéng dén hoat dong séng cia cac
loai

Quén xa & vi d6 thap c6 da dang sinh hoc (40 da dang) cao nén kich thudc quén thé nho (do
khong c6 loai wu thé, chi c6 nhém loai wu thé) > khi ham lugng CO; khi quyén ting, ting hidu
{ng nha kinh, gy bién dbi khi hau => nhiing cé thé thich nghi kém bi chét - kich thuéc quan
thé c6 thé bi giam dén/dudi kich thudc t6i thidu > giam hd tro giita cac c4 thé trong quén thé,
ting kha ning giao phdi gin > quin thé roi vao vong xody tuyét chung

11c | Hoat.ddng ctia sinh vét phan giai ¢ trong dat rimg

Lwong mun hiru co/x4c sinh vét trong dt rimg 14 kim rat cao trong qué khtt, hoat dong cia sinh
vét phan gii bi e ché vi nhiét 46 thip -> ngudn nguyén liéu cung cép cacbon phong pht
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Nhiét 46 méi trudng tang -> ting toc do trao ddi chat cia sinh vat phén gidi boi vi sinh vét phan
giai thugc nhém sinh vat bién nhiét nén nhiét do co thé phu thudc vao nhiét 46 méi truomg >
tang tbc dd chuyén hoa cacbon hitu co thanh cacbon vé co cia sinh vat phan giai

Cau 12 (2,0 diém)
Phwong an thi nghiém
Y Noi dung
12a | Cacion: A. NHs*, B.NO, , C.NO; ™
Céc qua trinh: 1. khoang hod/amdn ho4; 2, 3. hép thu/ddng hod; 4. chét + phan huy/phan giai
Tra 1oi ding 4 Y tré 1én cho di diém; ding it hon 4 y khong cho diém
Vi khudn amén phan gii mun hiru co thanh NH4"
Vi khuan I chuyén NH,4* thanh NO,™
Vi khuén II chuyén NO, ™~ thanh NO3™~
NH4* va NO;™ 1 ngudn nito d& tiéu, thuc vat c6 thé hép thu va sir dung.
Cac phan da chét cia cdy tré thanh min hitu co do cac yéu t v6 sinh hodc hiru sinh
Tra loi dung 3 y tré 1én cho du diém, it hon khong cho diém

12b | Str dung chét A lam méi trudng nudi chy

Thi nghiém 1: Nudi riéng 2 loai vi khuan I, II trén méi trudng co chita chat A/co chit c6 NH4
- vi khuén I sinh trudng dén mot giai doan nhét dinh thi sb lugng giam do xay ra irc ché nguoc,
vi khuén II khong sinh trudng.

Thi nghi€m 2: Nudi chung 2 loai vi khuén [, IT tren mdi trudmg c6 chira chit A/co chit c6 chira
NH* - ¢4 hai loai déu sinh trudng.

Vi khuén I: vi khudn nitrit hod/Nitrosomonas

Vi khuén II: vi khun nitrat hod/Nitrobacter

12¢ | - Cong sinh/cdng sinh bét budc

- Loai vi khuén II duoc loi vi st dung chét dinh dudng do vi khuén I tao ra

- Loai vi khuén I dugce loi vi vi khudn 11 sir dung san phim cta I tao ra > gidm tac dong nguoc

(Thi sinh can tra 16i ding tie 2 Y tré 1én)

12d | Bén phén hitu co/vé co dé cung cap ngudn dinh dudng cho vi khuan I hoat dong.

X&i dat dé bd sung oxi, tudi nude, giir 4m cho dit > tao mdi trudng thudn 191 cho hai loai vi
khudn hoat d6ng.

ok ok ok ok ok ok ok ok ko LTI ok ok ok o ok ok ok
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