KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2024-2025

Mbén: SINH HQC

Thoi gian: 180 phit (khdng ké thoi gian giao de)
Ngay thi thi nhat: 25/12/2024

Dé thi gom 05 trang, 12 cdu

Céu 1 (1,5 diém)

Céc nha khoa hoc d3 tao ra cac béng bao nhén tao /\/\/\/\/\/\/\/ﬁ\
c6 kich thuéc tuong dwong nhau véi 16p Q MCHS
phospholipid kép c6 do day khoang 5 nm. Hinh 1 /\/W\/\/\/\)LO { q oA
4 CHy

minh hoa cAu triic hod hoc ciia 3 trong 4 lipid chu tao SPC o
nén cc bong bao.

Béng bao A c6 16p phospholipid kép duge chu

tao tir 100% SPC. Bong bao B c6 16p phospholipid '\—\W
kép duoc chu tao tir 100% UPC. Bong bao C c6 16p r///F\/\/\/\/i\O P
phospholipid kép duge cau tao tir 85% SPC va 15% urC . o b
cholesterol. Bong bao D c6 16p phospholipid kép M
duoc cau tao tir 85% SPC va 15% ergosterol.

H

Dé danh gié hé s thdm cuia cac 16p phospholipid
kép, cac bong bao A, B, C dugc dit trong nude va
do hé sb thim cta timg béng bao dbi véi nude & Ergosterol
25°C. Két qua thé hién & Béng 1.

a) Vi sao hé s thém ctia mang béng bao B dbi véi Hinh 1
nude cao hon so véi mang béng bao A?
b) Hay sép xép céc hop chét glycerol, formic acid va )
lactic acid theo thit tw ting dan hé s6 thédm cia Biing 1
mang béng bao B d6i v&i chung. Giai thich. Béng bao | Bongbao | Bong bao
¢) Tinh thim cia mang béng bao D d6i voi formic e A B C
acid 16n hon, nhé hon hay twong duong so v6i | Hésb thi ; ; -y
mang bong bao A? Giai thich. B fHons o) | A0 | 1600x10° | 23x10 ]

Cau 2 (1,5 diém) ,
Cho danh muc céc chit va dung cy duge sir dung trong mot thi nghiém: nuéc cit (H,0), dung dich glucose
5% (Glucose), dung dich NaOH 10% (Dung dich NaOH), dung dich tinh bdt tan 2% (Tinh bt tan), dung dich
protein A pH 7,0 (Dung dich A), dung dich xanh methylene, dng nghiém thé tich 20 mL, pipette, but ghi kinh,
den cdn, kep gb, diém.
Thi nghiém d& duoc tién hanh véi 5 dng nghi¢m (dwgc dénh s 14n luot tr I dén V). Cée bude thi nghiém
duoc trinh bay trong Bing 2.

Bing 2
Cic bwéc thi nghiém C#c 6ng nghiém
I 1 III IV \%
Buée 1. B sung 1 mL H,0O Glucose H,0 Tinh bdt tan | Tinh bdt tan
Budc 2. Bé sung 1 mL H»0 H20 Dung dich A H,0 Dung dich A

Budc 3. Tron déu mdi éng nghiém va dé & nhiét d9 phong trong thoi gian 30 phut
Budc 4. Bb sung 2 mL Dung dich NaOH vao mdi 6ng nghiém va trdn déu

Bude 5. Bd sung 0,2 mL dung dich xanh methylene vao mdi 8ng nghiém va trén déu
Bude 6. Pun mdi dng nghiém trén ngon lira dén cdn trong 1 phut

Sau 6 budc thi nghiém, thu dugc két qua nhu sau: dung dich trong c4c 6ng nghiém I, IIT va IV c6 mau
xanh; dung dich trong céc éng nghiém II va V khong mau.
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a) Dua vao phan tmg chuyén héa clia xanh methylene ¢ Hinh 2, HaS, " . CHs
hdy giai thich két qué thi nghiém ctia m3i éng nghi¢m I va IL. ) Cf “\
b) Hay giéi thich két qua thi nghiém ciia mdi 6ng nghiém IL, IV va V. 7 o

¢) Mot hoc sinh t,,hl.IC hién thi nghi¢m twong tyr nhu © éng nghi¢m V Xanh methylene (mau xanh)
nhung thay dbi thit ty ciia 2 trong 6 budce: Truong hop 1 (TH1)
— déo thit ty gitta BuGe 1 v Bude 2 (bd sung 1 mL Dung dich e _ o
\
C

A sau d6 bd sung 1 mL Tinh bdt tan); Trudng hop 2 (TH2) — ) s N
dio thi tyr Budc 3 va Budc 4 (b6 sung 2 mL Dung dich NaOH ~ #¢ \CE
va tron déu sau d6 dé & nhiét d6 phong trong thoi gian 30 phit). "

|

Hay dw doén va giai thich mau ctia dung dich thu dugc trong !
mdi TH1 va TH2. Xanh methylene (khong méu)

Hinh 2

Ha

Céu 3 (1,5 diém)

Mot nghién ctu duge thuc hién dé dénh gia sy sinh trudng cta ching vi khuén A trong mdi trudng 16ng
¢6 chira cac chat gém: KH>POq4, NH;4Cl, MgSO0s4, CaCl, KCl, Na2S203 va céc nguyén t6 vi lugng, Khi duge suc
khong khi lién tyc, chiing vi khuan A sinh trudng t6t trong c4 hai didu kién c6 hay khéng c6 4nh sing.

a) Gié trj ODgoo (mét d quang & budc séng 600 nm) cita mAu khi b4t dAu nudi (0 gid) 14 0,2. Tai thoi diém
30 gios nudi, gid tri ODggo clia mau dd duge pha loang 100 lan 12 0,4. Néu céch tinh va tinh thoi gian trung
binh thé hé ctia ching vi khuén A trong 30 gi® nudi (lam tron dén hai chit s6 sau ddu phay).

b) Nhitng chit nao trong méi trudng nudi chy c6 thé 1a ngudn cung cép ning lugng cho sy sinh trudng cta
chiing vi khuén A? Giai thich.

c) Khi quefm thé vi khuin A dang & giita pha log, néu syc khi CO; thay vi suc khong khi thi tbc do sinh trudng
ciia quan thé vi khudn A ting, khong dbi hay ngimg lai? Giai thich.

Cau 4 (1,5 diém)

SARS-CoV-2 14 virus gdy dai dich Covid-19. Virus ndy c6 vét chét di truyén 12 RNA mach don duong

[ssSRNA(+)] va khong c6 enzyme phién ma nguoc.

a) Qua trinh tai ban h¢ gene va tdng hop mRNA ctia SARS-CoV-2 di&n ra trong nhén hay té bao cht cua té
bao chu? RNA polymerase phu thugc RNA (RdRp) dugc mang theo trong hat virus truéc khi xdm nhép
hay dugc tdng hop sau khi virus xAm nhép vao té bao chu? Giai thich.

b) Vaccine Pfizer-BioNTech dd dugc sit dung dé tiém phong dich Covid-19. Vaccine ndy gdm 2 thanh phin
chinh: 18i 1a mRNA m4 héa protein gai virus va v 12 16p nanolipid. Liét ké thir tu cdc buéc hoat dong cia
vaccine ndy trong co thd ngudi sau khi tiém dé c6 thé tdng hop protein gai virus.

¢) Néu it nhit ba c4ch virus c6 thé str dung

dé tng hop céc phén tir protein trong 5 [ orF1_] 3 5 | . ORFl g
truomg hop chiing duge méa hda boi cac L_ORF2 L ORE2 |
khung doc m& (ORF) gbi lén nhau hofic Hinh 4
16ng vao nhau nhu md ta & Hinh 4.

Cau 5 (1,5 diém) Anh sing

Nitrogen (N) 12 nguyén t& khoang da lugng quan trong bi véi Thanh
sinh trudng va phat trién ctia cdy. N c6 thé duge cay hap thu tt & bao \
d4t du6i dang c4c ion ammonium (NH4") va nitrate (NO37). @.

Hinh 5 minh hoa tom tit qué trinh hp thy, vin chuyén va ddng ~ Mang
héa nitrate trong cac t& bdo thudc cdc co quan cia cdy lia té bao 2

(Oryza sp.).
a) Nitrate dugc ddng héa & nhing co quan va nhiing bao quan :

nao trong cdy lua? .

b) Khi cudng d énh sang ting dén didm bo hoa thi qué trinh NOy- NO,” mp NH;*
dong héa nitrate ting, gidm hay khéng d6i? Giai thich. NO;~ 1

¢) Khi cay lda bi thiéu nguyén td sulfur (S) thi qua trinh ddng hoéa :
nitrate tdng, gidm hay khong d6i? Giai thich. ' Hinh 5
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Cau 6 (1,5 diém)

Mot nghién ctru v& hip thu nguyén t6 khoang
calcium (Ca) dugc thyc hién véi céc cdy lua mach non
(10 ngay tudi) c6 ham lugng cée chét tan trong phin vo
1 rht thép. Tai thoi diém 0 gid, 1€ cia céc cfy lia mach
non duge ngim vio dung dich M (CaClz 20 pM). Tai
thdi diém 3 gid, cdc cdy lua mach non dugc chia déu
thanh 2 16: 16 1 tiép tuc dugc ngam trong dung dich M; 16
11 dugc l4y ra va ngém trong nude cAt. S6 lidu do lugng
ion Ca%* & phan vo r& dugc trinh bay ¢ Hinh 6.

a) Tai sao lwong ion Ca?* di vao 1€ cly lia mach non ting

w

Luong ion Ca?*
(dom vi twong doi)
[\

fo—y

nhanh tir thoi diém 0 dén 30 phit nhung tang chém tir 0 12 4 35

thoi didm 30 phut dén 3 gid? Hinh 6 Thoi gian (gi0)
b) 16 1, lugng ion Ca?* di ra khoi ré theo phuong thirc

nao? Giai thich.

¢) Khi gy ngdp ting hé ré ctia cy liia mach non trdng trén d4t, sau vai gi®r bi ngdp tng luong ion Ca?* trong
bao tuong cla cac t& bao vo 18 ting hay giam so v6i trude khi ngdp ing? Giai thich.

Chu 7 (1,5 diém)

Céc nha khoa hoc d4 nghién ctu tc dong clia 4nh sang dén sinh trudng va phat trién cta cdy ddu tuong.
Céc cdy dau twong non ddng déu nhau dugc chia thanh 216 (ki hiu ngfu nhién 16 X, 16 Y) va trdng trong diéu
kién c6 cudng d6 anh sang yéu (50 pmol photon.m2.s™") hofic 4nh séng manh (500 pmol photon.m™.s™").
Hinh 7.1 va Hinh 7.2 thé hién gi4 trf trung binh 46 ddy m6 gidu va m6 x8p, mat @ khi khdng cua céc 14 cay
cung do tudi & mdi 16 duge do sau thoi gian thir nghi¢m. Biet rang, cac dieu kién khéc cAn thiét cho cdy sinh

trudng va phat trién 1a gidéng nhau. ’s
a) Céc cdy & mdi 16 X, 16 Y duoc trdng 120 W LOX L | wm L6X
twong ing trong diéu kién 4nh séng nao? sy 0 B2 LOY %
§ 4% 01 7 100 |
Giai thich. _ E’ -
b) Ti 16 diép luc /b, ham luong diép ica B9 gy
(mg/em? 14 tuoi) khac nhau nhu thé nao 5‘ 60 F g
gitta 14 cdy 6 16 X va ld cly 8 16 Y? < o
Gii thich. Ao & sl
¢) So vdi cac té bao md gidu trong 14 cdy & 20 = x
16 X, céc té bao md gidu trong 14 cly ¢ 16 | Gl = e
Y c6 chu tric granum trong luc lap day Mogiju  Moxbp Mgttrén Mt dudi
hon, méng hon hay tuong duong? Hinh 7.1 Hinh 7.2
Giai thich. (*) thé hién sy sai khéc ¢6 y nghia théng ké gifta 2 16

Céu 8 (1,5 diém)
Pé tim hiéu anh hudng ctia hormone auxin dén sinh trudng cta ciy non, ngudi ta d& sir dung cac doan than
mAm déu xanh ddng d&u nhau vé cac dic diém sinh trudng. Céc doan thén mam (dai 20 mm) dugc ngém vao
nude cAt trong 20 phut rdi sau d6 dugc chia ddu thanh 4 10 thi nghiém (ki hi¢u L, IT, 11, IV). M3i 16 thi nghiém
tiép tuc duge ngdm trong 4 gid v&i mot trong céc dung dich sau:
dung dich X (KCN 0,1 mM); dung dich Y (KCl 1%); dung dich
Z (chta 10 pM chdt hoat héa bom proton); dung dich
W (IAA 10 uM). Hinh 8 thé hién s8 ligu vé muc sinh trudng dén
dai trung binh ctia cdc doan than mam. Céc 16 thi nghiém dugc gitt

& cing didu kién anh sang yéu va nhiét d6 25°C.

a) Néu doan thén mAm ctia 16 II duge ngdm trong dung dich W
thi doan than mim ctia mdi 16 I, IT, IV dugc ngdm trong dung
dich X, Y hay Z? Giai thich,

b) Néu doan than mAm duge ngém trong dung dich IAA 0,01 M thi
mite din dAi cita céc doan than mAm thay d&i nhw thé ndo so véi
khi duge ngim trong dung dich W? Giéi thich. Hinh 8

H

w2

Miic dan dai
(mm/doan thin méim)
N

o

(=}

3 4
Thoi gian (gio)
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Cau 9 (2,0 diém) ,

Ngudi hut thudc 14 ¢6 nguy co bi méc nhidu bénh. Mgt nghién ctru dugc tién hanh trén nhitng ngudi bi tac
ngh&n phé quan man tinh do hit thudc 14 (nh6m TN) va nhing ngudi binh thudmg khoe manh (nhém BT) c6
cung d6 tudi, gi6i tinh. Céc chi s6 thé tich thong kh phdi phit (VE), phén 4p khi COz qua mili ctia khi cudi ki
tho ra (PETCO3), mitc Oz trong méu dong mach ngon tay (Sp0y) cua dbi tuong nghién ciru dugc do khi nghi
ngoi va khi hoat dong thé lyc tir nhe dén vira. Gid trj céc chi s6 nghién ciru & c4c nhém dbi twong duge thé
hién ngAu nhién (ki hi¢u nhém X, Y; chi s6 M, N, P) & Hinh 9.1.

Mot nghién ctru khéc dugc tién hanh nhdm dénh gid dnh huong cua nicotine dén téc dong clia than kinh
giao cam t6i hé tudn hoan trén nhiing ngudi khée manh 20-25 tudi c6 théi quen hut thubc 14, D6 twong nghién
ctru dugc chia nghu nhién thanh 3 nhém: nhém DC (hut thudc 14 d4 loai bo nicotine), nhém HT (hat thude 14
¢6 nicotine), nhém HD (ht thubc 14 c6 nicotine va chit gy dén mach mau). Déi tugng nghién ciru khong hut
thudc trong 12 gid trude khi tién hanh thir nghiém. Sau dé, tin hi¢u than kinh ctia ddy giao cdm truyén t6i co
tron finh mach 16n duoc do & thdi diém ngay trude khi hit thube (thdi diém T0) va khi hut thuSc (thdi diém T1).
S6 liéu ctia mdi nhém (ki higu ngAu nhién I, II, III) dugc thé hién & Hinh 9.2.

Déu (*) & Hinh 9.1 va Hinh 9.2 cho thdy khéc biét c6 y nghia théng ké gifta 2 nhém ddi tuong nghifn ciru.

Chi s6 M Chisé N Chisé P 5 \ wWTO
s b3 -_1_---t"'. <§. o BTl
A gl £
£ o Nhéom X --o=- 8 5 x
0. l |
8 g NOhOm Y e=o== §:§
— > L > =
Mitc hoat dong thé Iye  Mitc hoat dong thé e Mire hoat dong thé Iy Nhém1 Nhém Il Nhém II

Hinh 9.1 ' Hinh 9.2

a) So v6i nhém BT, nhém TN c6 mirc d§ dén clia co hoanh cubdi ki thé ra khi nghi ngoi ting, gidm hay khong
dbi? Giai thich.

b) Mdi nhém X, Y phi hop twong ing v6i nhém TN hay nhém BT? M3i chi s6 M, N, P phu hgp tuong
ting véi chi s§ VE, PETCO; hay Sp0O2? Giéi thich.

¢) M&i nhém I, I1, III (Hinh 9.2) twong tmg v6i nhém PC, HT hay HD? So vé6i nhém PC, nhém HT c6 huyét
4p ti da & thoi diém T1 cao hon, thép hon hay twong dwong? Giéi thich.

d) Cho cong thirc tinh sirc cdn dong mau: R = (8xnxL)/(mx1?), trong d6, R 1a stc can dong mau, 1 1a d6 nhét
méu, L 13 chidu dai mach méu, r 13 ban kinh mach mau. Gia thiét r%mg chét gy ddn mach méu chi 4nh
hudng dén duomg kinh mach mau, Néu chét gdy ddn mach méu lam dudng kinh dong mach cénh tay tang
25% thi strc can ddng méu chay qua vi tri ndy ting hay giam bao nhiéu 1dn? Néu cé4ch tinh va tinh (lam tron
dén mot chit sé sau déu phéy).

Ciau 10 (2,0 diém)

Nong do glucose mau dugc didu hoa bdi mot sb hormornie. Hinh 10.1 thé hién mb hinh hoat dong tiéthormone

X clia t& bdo 0. hodic f cla tuyén tuy. Hinh 10.2 thé hién ngdu nhién mé hinh chu tao cua 2 loai t& bao thudc

mién vo, midn tiy tuyén trén thén. M3i hormone Y, Z c6 tac dong truc tiép téi ndng do glucose méu.

D Hormone Y
ﬂ

Té bao logi 1

Soi truc :/ Hormone Z
than kinh

L J
Py
Hormone X Té bao logi 2

Hinh 10.1 Hinh 10.2
a) M3i hormone X, Y, Z 1a hormone nao trong cac hormone sau: insulin, glucagon, aldosterone, epinephrine
hay cortisol? Mdi hormone X, Y, Z ¢6 thu thé trén mang sinh chét hay bén trong té bao? Giai thich. )
b) M3i hormone Y (& chudt bi te ché hoat dong t& bao o)), hormone X (& chudt bi rc ché hoat dong té
bao B) ¢6 ham lugng cao hon, thdp hon hay twong duong so v6i ¢ chudt binh thudng? Giai thich.
¢) So v6i chudt binh thuong, chudt ting nhay cam cua thy thé v&i hormone CRH ¢6 ham lugng moi
hormone Y, hormone Z cao hon, thdp hon hay twong dwong? Chu6t ting hoat dong cua té bao loai 2
(Hinh 10.2) c6 mic glycogen dy trit & gan cao hon, thip hon hay tuong dwong? Giai thich.
d) So véi chudt cai binh thudng trong giai doan thanh thuc sinh dyc, chudt uu ning vo tuyén trén thén c6 thoi

gian pha nang trémg dai hon, ngén hon hay tuong duong? Gidi thich.

Glucose
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Ciu 11 (2,0 diém)

Hai loai dong vat c6 vi (Loai 1, Loai 2) duge lya chon 1am d6i tugng nghién ctru d8 tim hidu mbi lién quan
gifta khAu phén 4n dén mot s6 hoat dong sinh If clia co thd. O mdi lodi, c4c ca thé khde manh, cing dd tudi, gioi
tinh dugc lwa chon va chia thanh cac nhém thi nghiém, Céc nhém thi nghiém c6 cling diéu kién chiam séc va chi
kh4c nhau vé yéu t6 nghién ctru. Thoi gian thi nghiém trong 8 tudn. Bang 11.1 thé hién khiu phén #n, luong
chit béo trung binh trong phan/ngdy ciia 4 nhom thi nghi¢m thude Loai 1 duge cho &n khéu phan béo (KPB)
khong hodic ¢é bb sung cac hoat chét Q, R, T. Luong chét béo trong KPB 14 18 g/ngdy. Q, R, T 14 cdc hoat chat
tan trong nuGe, chi c6 tc dong tic ché hofic kich thich hép thu chit béo va khong lam thay dbi thanh phén dinh
dudng cia khiu phén &n, Bing 11.2 thé hién gié trj huyét 4p trung binh (mmHg) clia 3 nhém thi nghiém thude
Loai 2 (duge ki hi¢u ngiu nhién L, M, N) gdm: nhém DC (tiém dung dich NaCl 0,9%); nhém AG (tiém dung
dich angiotensin II); nhém IE (tiém dung dich c6 chét tc ché hoat dong angiotensin converting enzyme-ACE)
khi in khéu phén c6 lugng Na* cao hon hodc thép hon déng ké so voi khéu phén tiéu chuén.

Béang 11.1 Bang 11.2
KhAu phanan | KPB | KPB+Q | KPB+R | KPB+Q+T Khiu phan &n | Nném L | Nhém M | Nhém N
Chdt béo trong | ¢ 10 9 7 Na* cao 96 103 140
phan (g/ngdy) Na' thip 70 100 105

a) Néu c4ch tinh va tinh ti 1§ (%) tiéu héa chit béo & m3i nhém thi nghiém (Béng 11.1) (lam tron dén mat chit
56 sau déu phdy). M&i chdt Q, R, T c6 thc dong kich thich hay (e ché hép thu chét béo? Giai thich.

b) So v6i binh thudmg, c4 thé Loai 1 ¢6 té bao vién (t& bao dinh) da ddy bi thc dong hodic boi chét ting nhay
cam ciia thu thé véi acetylcholine hodc boi chét trc ché hoat ddng enzyme carbonic anhydrase c6 ham luong
hormone secretin ting, giam hay khong dbi? Giai thich.

¢) M&inhém L, M, N tuong ing v6i nhém DC, AG hay IE? Gidi thich.

d) So voéi vige dn khéu phén tiéu chuén, ca thé Loai 2 &n khéu phén ¢6 lugng Na* cao c6 mirc téi hép thu urea
& bng gbp tang, giam hay khong d6i? Giai thich.

Ciau 12 (2,0 diém)

Hinh 12.1 thé hién m6 hinh phan xa rut lui cua ngudi binh thuong khi chin cham mét vét nhon, trong dé
tén céc neuron dugc dat tir N1 dén N12. Hinh 12.2 thé hién dién thé mang ctia N3 trong mot thur nghiém kich
thich 1én N1. Biét réng: chit din truyén than kinh dugc giai phong tir cic neuron ¢6 tac dong md kénh Na*
hogc kénh K*; N2, N6 1a cac neuron kich thich; sy xudt bao mai tai (béng) synapse 12 ddc 14p va mdi thi chira
luong chét dén truyén than kinh nhw nhau.

N1 Nio

Kich

thich dau

Pién thé mang N3
(don vi twong dbi)
O - N W A

0 5 10 15 20
©
N 3% i.I[.|||l..||_||”|'.|||l,i
0 5 10 15 20
Colco Co2din Co3din  Co4co Thoi gian (s)
Hinh 12.2

Hinh 12.1

a) Trong sb céc neuron tit N1 dén N12, nhitng neuron ndo giai phng chét din truyén thin kinh c6 tac dong mo
kénh K*? Giai thich.

b) So véi binh thudmg, khi N1 chju tac dong cua chét 1am ting tinh thAm vé&i CI” thi cam gidc dau, phan xa rit
Jui tang, giam hay khong d6i? Giai thich.

¢) So véi binh thuong, khi N6 chju tac dong cua chét 1am ting m& kénh Ca?" thi cam gidc dau, mic d6 co clia
mdi co 1, co 4 ting, giam hay khong d6i? Giéi thich. i

d) Néu cach tinh va tinh s6 tii synapse dugc xuét bio vao khe synapse gitta N1 va N3 trong 10 gidy (s) dau
{ién thir nghiém (Hinh 12.2). Gia dinh ring 6 tui synapse dugc xuét bao trong mdi 1an kich thich N1 & thir
nghiém thép nhét 13 1 va cao nhét 12 3.

HET
* Thi sinh KHONG dugc sit dung tai ligu;
* Gidm thi KHONG gidi thich gl thém.
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KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HQC 2024 - 2025

Mon: SINH HQC

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir hai: 26/12/2024

Dé thi gom 05 trang, 12 cdu

Cau 1 (1,5 diém)

Cho 2 thi nghiém vé céng nghé DNA tai t hop:

Thi nghiém I Plasmid A chita hai trinh ty tim dong Cenl va Cen2, céc trinh ty khoi (jéu sao chép cua vi
khudn (Ori) va nAm men (4rs), gene khang ampicillin (Amp®) va gene md héa enzyme tong hop tryptophan
(Trp) duge nhan 1én tao ra hén hop plasmid E theo quy trinh ki thuat dugc minh hoa & Hinh 1. Két qua xéac
dinh s6 Iwvong tAm d6ng ctia hdn hop plasmid E & bude 5 cho thiy: c6 plasmid khong c6 tdm dong, c6 plasmid
¢6 1 tAm dong, nhung hau nhu khéng c6 plasmid ¢6 2 tm dong.

: Hén hop
Plasmid C plasmid E
Bude | D\ Bude 2 O Bude 3 N\ Budcd ) Bude 5
iR T O G ek — =
Q@ Chuyén plasmid Téch Chuyén plasmid vio \\:: Tach Phén tich s6
vio E. coli va plasmid : ching ndm men plasmid "~ {im ddng
nudi trong moi khuyét dusng
truding c6 tryptophan (7rp~) va
ampicillin nudi trong mdi truong

khéng c6 tryptophan
Hinh 1
Thi nghi¢m 2: Ngudi ta phan 1ap mot ching ném men tir mdt khuén lac & Pia D chi mang plasmid 1 tim dong
rbi dem nudi cdy trong mdi trudng khdng c6 tryptophan. Plasmid duoc tch chiét tir chiing nay rdi chuyén vao
té bao E. coli, nudi E. coli trong mdi trudng c6 hodc khong c6 ampicillin. Két qua thu duogc khong thdy
khuan lac ndo moc & méi trudng c6 ampicillin nhung thiy khudn lac moc & moi trudng khong c6 ampicillin.
a) Hay néu vai trd clia ampicillin trong méi trudng nudi cdy (Bu6c 1, Hinh 1) ¢ dia B. Tai sao plasmid A
¢6 thé nhén 1én trong té bao chu E. coli?
b) Bé ,xuét mjt co ché hinh thanh plasmid 1 tdm dong va mot co ché hinh thanh plasmid khéng c6 tim dong
& t€ bao nam men trong nudi cay (Pia D).
¢) Tai sao c6 sy khéac nhau vé& su xudt hién cua khudn lac gifta hai méi trudmg c6 va khéng c6 khang sinh &

thi nghiém 27 100 | - = =C6 huyét thanh
Ciau2 (1,5 diém) 80 r ——Khéng c6 huyét
60 thanh

Cac nguyén bdo s¢i nudi cdy c6 thoi gian thé hé trung binh 22 gid
(M =1 gio, G1 = 10 gid, S = 6 gid, G2 =5 giv). Ngudi ta tién hanh
ba thi nghiém nhu sau:

Thi nghiém I: Céc t& bao dugc nudi trong 48 gidy trong mdi trudmg 0 4 8 12 16 20 24 28

S6 luong t& bao
(don vi tuong ddi)
3

N
(=}

o

¢6 hodc khong bd sung huyét thanh, rdi duge 14y ra dé x4c dinh ham Lugng DNA/t€ bio
lwong DNA (phép do c6 sai s6 nho). Két qua hién thj & Hinh 2.1. Hinh 2.1 (don vj tuong déi)
1,2 1 EKhongc6 X OC6X

Thi nghiém 2: Céc t bao duge nudi trong 48 gidr trong méi trudng
khong c6 huyét thanh, sau d6 dugce chuyén sang nudi trong méi truong
c6 huyét thanh dugc bd sung hoic khong bb sung chét X (chét Gc ché
dich m&). Ham lugng mRNA ctia m$t gene méi hoa yéu tb phien mi Y
tir c4c t& bao nudi cdy duge dinh lugng. Két qua hién thi & Hinh 2.2.

Thi nghiém 3: Céc té bao duge nudi trong méi trudng c6 huyét thanh, i 4 4 4 &%
Mitc d6 biéu hién ctia 3 protein (Z1, Z2 va Z3) diéu hoa chu ki té bao Thdi gian nudi trong moi trudng

duoc xac dinh & céc thoi diém khac nhau (0 gid, 5 gio va 12 gi®) ¢6 bd sung huyét thanh (gid)
Hinh 2.2
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bing phuong phép dién di va lai phin tir véi khéng thé dic higu Thoi diém

twong Ung anti-Z1, anti-Z2 va anti-Z3. Két qua thu dwgc & Hinh 2.3. 0gid 5gitv 12 gio

a) Cc t bao tuong fmg v6i lugng DNA/ bio ti 14 dén 16 don vi (ving miii  ____ W% F% ALk
tén chi trén Hinh 2.1) dang & pha ndo ctia chu ki t& bao? Giai thich. T e ANiZ2

b) Vi sao ¢6 sy khac nhau v& ham lugng mRNA cla gene mi héa yéu t6

W s ANtiZ3

phién mi Y & céc thoi diAém 3 gidy, 4 gidy va 5 gidy khi t& bao dugc nudi

Erong mbi trudng cé huyét thanh? — — = Antio-fubulin
¢) O thi nghiém 3, vai trd cia khéng thé dic hiéu véi o-tubulin (anti-a-tubulin) =

12 g1? M protein Z1, Z2 va Z3 bi phén giai manh nhét & pha ndo ctia chu Hinh 2.3

ki té bao?
Céu 3 (2,0 diém)

O chudt, hai gene Igf2 va HI19 thudc nhém locus
trén NST thuong dugce in vét qua ving didukhibninvét T+ 14 7t LRy J\J":L-i—@_
ICR (Hinh 3.1). Igf2 ma ho protein IGF2 thiic ddy sy~ »_F==  MelLte gy o o
téng sinh té bao. H19 m& hoa RNA khong dich md chua fel2 /LA
6 chite nang. Chudt kidu dai ¢6 kich thuéc co thé binh Hinh 3.1
thuomg, trén NST tir me (Q), vung /CR lién két véi = b b 2 s .
protein CTCF lam ngén cn sy tuong tac gitta promoter %“go T8
ctia Igf2 v6i ving ting cudng E va ddng thoi tdc dong ' § 2 g’
dén promoter ciia HI9 thic ddy phién ma HI9. Trén § g 5 E’f,s_
NST tir b6 (&), ICR va promoter ciia HI9 bj methyl hod, :g 5 2 g d d
promoter clia Igf2 tuong tac véi ving E thuc dAy phién N7 :g e ;:2 T
mé [g/2. Trong qué trinh hinh thanh giao tir, sy methyl MlM?: chl:'gt M MlMgu chudt
héa dugc thiét 14p lai trén NST. Hinh 3.2
Tir dong chudt kiéu dai phat sinh hai dong dot bién:  Cdc chit cdi khdc nhau trén moi dé thi thé hién sw sai khdc
c6 y nghia théng ké

(1) AICR/AICR bi xo0d ving ICR trén ca hai NST;

@) Igf2"/Ief2- trong d6 Igf2* 1a allele kiéu dai, Igf/2~ 12 allele bj dot bién mét chirc ning. Lai chudt duc

Igf2*/Igf2~va chudt cdi AICR/AICR thu dugce F1 ¢6 50% chudt kich thuéc binh thudng (chudt X) va 50% chudt

kich thudc 16n bt thuong (chudt Y). Ham lugng protein IGF2, RNA HI9 clia cac mau chuét X, Y, AICR/AICR

va kiéu dai dugc thé hién theo vi tri ngéu nhién (ki hi¢u M1, M2, M3, M4) & Hinh 3.2.

a) Néu trinh tu £ trén ca hai NST cta kiéu dai bj dt bién mét chirc ning thi mirc d6 biéu hién ctia mdi gene
Igf2 va H19 nhu thé nao? Giai thich.

b) M3i mAu M1, M2, M3, M4 tuong ting v6i miu chudt X, Y, AICR/AICR hay kiéu dai? Giai thich.

¢) X4c dinh ti 1 kiéu hinh kich thudc co thé & thé h¢ Fi khi lai chudt céi Y va chugt duc Igf2"/Igf2". Giéi thich.

Ciau 4 (2,0 diém)

Cay dau (Pissum sp.) c6 3 gene gbm: gene 4 (c6 allele 4 trdi v6i a), gene Béng 4
B (c6 allele B trdi véi b), gene D (c6 allele D trdi véi d) nim trén cling mot [Phéplai| Ciip P | Kiéu hinh Fy
N§T va cung tham gia quy d}nh Atl’nh trang mau hoa. Trong dc.S, mot gene P1xP2| 100% Tréng
mé hoa enzyme X tong hop séc t0 tim, mdt gene ma héa protein Y tic che P1 x P3| 100% Tréng
enzyme X va mdt gene ma hoa protein Z tic ché protein Y. Ngoai nhom gene P1 x P4| 100% Tréng
lién két ndy, tinh trang mau hoa con duge chi phdi bdi mot gene G (c6 allele G P1 xP5| 100% Tring
trdi v6i g) trén mot NST khdc, ma héa mot loai protein twong tic va lam mét P2 x P3| 100% Tring
chiic ning clia protein Y va Z theo céc céch khéc nhau. Céc allele lin déu 1a P2 x P4| 100% Tring
c4c dot bién mat chitc ning. Nim dong thudn ching khéc nhau vé tinh trang P2 x P5| 100% Tim
mau hoa gdm: dong P1 ddng hop l3n ca bbn gene; dong P3 chi c6 mot trong ba P3 x P4| 100% Tring
loai allele trdi (hodic A hodc B hodc D); dong P4 chi c6 duy nhét mot loai allele P3 x P5| 100% Trin
tri D; m&i dong P2, PS5 c6 hai loai allele trdi gdm B va 4 hoge B va D. Khi tién P4 x P5| 100% Tim
hanh lai gitta niim dong thudn chiing ndy véi nhau thu dugc két qua & Bang 4.
a) Bién lun dé x4c dinh san phim ctia m3i gene 4, B va D tuong tmg v6i loai protein X, Y hay Z. V& so b con

dudmg chuyén héa phan 4nh sy twong téc gitta sin phém clia céc gene 4, B, D, G hinh thanh tinh trang mau hoa.
b) Xéc dinh kiéu gene, kiéu hinh ctia mdi dong b6 me (tix P1 dén P5). Giai thich.
¢) Gia str gene 4 céch gene B 10 cM trong nhém gene lién két, thi phép lai cay ABd/abd Gg v6i cly Fi ctia phép

lai P1 x P4 cho ti 1¢ kidu hinh (%) & doi con nhu thé nao? Néu céch tinh (1am trdn dén hai chit sb sau déu phéy).
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Cau 5 (2,0 diém)

"Pha h¢ Hinh 5.1 cho 2 13 L4 I 12 I3 14 I II2  bp
thay sy di truyén cia mot — — — - 1400
bénh S hiém gip & mot _ - - = = e — 050 | oo
gia dinh do m{t gene _— e = — = — = = — 60D
gém 2 allele quy dinh. - — = - = = — 2232
. PUSRINY — == - ]
Trong d6, allele dot bicn 12
1 ; . g e v = — 1500 } Hindlll
quy dinh kiéu hinh mac B @ Nau, nit mdic bénh 560

bénh c6 trinh tu khac véi DO Nam, nit binh thieong -

allele kidu dai & vi trf cét Hinh 5.1 Hinl 5.2

clia enzyme giéi han. Phin doan DNA (2000 bp) trong gene quy dinh tinh trang cla timg thanh vién trong

gia dinh dugc khuéch dai bing PCR. Céc san phdm PCR nay dugc c4t riéng 18 v6i timg enzyme EcoRI hodc

HindITl, sau d6 dién di. Két qua hién thi & Hinh 5.2. Biét ring, c4c phan (g PCR c6 thanh phén tuong duong,

didu kién phan tmg t8i wy, san phdm PCR duoc cdt hoan ton.

a) Co ché nao nhidu kha ning chi phéi sy di truyén bénh S hon ca? Gidi thich.

b) Xéc dinh kiéu gene lién quan dén locus bénh S ctia cdc thanh vién trong gia dinh. Néu cach tinh va tinh
kha nang sinh con méc bénh S (%) néu ngudi I1-4 két hén v6i mot ngudi dan ong méc bénh S.

¢) V& ban dd gi6i han cua allele kiéu dai va allele dot bién trén phan doan DNA dwgc nhin ban béng PCR.
Chi ra vj tri bj dot bién trén ban dd.

d) San phdm PCR ctia ngudi I-2 khi duge cét ddng thoi bdi 2 enzyme EcoRI va Hindlll tao ra céc béang
900 bp, 600 bp va 250 bp (bang ndy dam hon céc bing con lai). Néu san phim PCR cuia nguoi II-2 cling
dugc cit ddng thoi bai 2 enzyme nay thi thu dugc céc bang dién di c6 kich thude bao nhiéu bp? Gidi thich.

Céu 6 (1,5 diém)

Trong linh vyc di truyén quén thé, cdc mo hinh to4n hoc dya trén dinh luét Hardy-Weinberg va mot sb
dang bién dbi dugc dimg dé uéc tinh tin 6 c4c allele cha quan thé, Chéng han, néu mét locus gene gom 2
allele 4 va a chiu thc dong ctia sy phat sinh dot bién thugin nghich véi u 12 te do dot bién thuén (4 — a) va
v 1a tbc d6 dot bién nghich (a — A), thi tAn s8 p (ctia allele 4) va tin s6 ¢ (cuia allele a) duoc w6e tinh theo cdc
cdng thie: p = v/(u+v) va g =u/(u+v).

O chudt ddng, mot allele 1an 4 gdy ching rdi loan dong méu dang B, thé nhe, c6 kha ning sbng sét va sinh
san binh thuong (goi tit 1a bénh B) dugc tim thdy do dot bién thay thé nucleotide thudn nghich tix allele /7 kidu
dai lien két NST X. Locus gene ndy dugc quan tAm phan tich dé theo dai anh hudng cla cdc tdc nhan moi
trudmg c6 kha ning gy dot bién cao, chang han nhw sy 1o ri phéng xa tir nhing vy nd hat nhéan. Theo do,
trude va sau mdt sw ¢d hat nhan xay ra vao ndm 1986, cic nha khoa hoc dd tién hanh thu thip miu gém 2000
cé thé chudt trudmg thanh (sb luong dye, c4i tuong dwong) tir cling mdt quén thé séng gin khu vyc nha may
dién hat nhn xay ra sy ¢b. K&t qua v& s6 lugng c4 thé duge thdy c6 kiéu hinh bénh B cua quén thé vao 2 thoi

diém khéc nhau, duoc ki hidu twong tmg 12 QT1984 (céc mAu thu vao nim 1984) va QT1992 (cdc mAu thu vao

n‘e“lm 1992) duge néu & Bang 6. Cho Bang 6

rang, trong khoang thoi gian gifta 2 . R Kiéu hinh bénh B Kiéu hinh bénh B
1an khdo sit, ngoai dot bién thuan | SOluongcd the & | & mAu quin thé QT1984 | & mAu quin thé QT1992
nghich néu trén, trong quan thé | ™ gi6i (e the) ' vomg | Méc bénh | Binh thuong | Méc bénh
khong c6 dot bién khdc, hé sO thich [ Chugt dye () 899 101 801 199
nghi ciia cdc kiéu gene 1a tuong Chudt c4i (?) 991 9 959 41
dwong, quin thé ngAu phoi va

khéng c6 di nhdp gene.

a) Tai sao khi dénh gié tdc dong cua cdc vu nd hat nhén téi cac hé gene dong vat va ngudi, thi viéc dau tién
thuong lam 12 so sanh ti 1¢ kiéu hinh giita 2 gi6i (dwe va céi) nhu nghién ctru nay?

b) Vo nam 1984 (trudc khi xy ra sy cb hat nhan) va nim 1992 (sau khi xdy ra su ¢6), quén thé c6 can bing
di truyén khong? Tai sao? (Khong cin kiém dinh 2 néu sai s6 gifta Iy thuyét va thye nghiém nho).

¢) Ti sb gifta céc téc d6 dot bién thuan véi dot bién nghich sau khi xay ra sy ¢ hat nhan ting, giam hay
khong ddi so véi trude khi xay ra sy 67 Néu c4ch tinh (lam tron dén hai chit s sau du phiy).

d) Néu ti sb & ¥ hoi (c) trong nghién ctru nay gidm, thi ngodi nguyén nhén do phéng xa gdy thay dbi

A A

xu huéng dot bién, con c6 thé do nguyén nhén nao khéc? Néu it nhét mdt nguyén nhén va gidi thich.
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Cau 7 (1,5 diém)

Mot nha nghién ctru tim thdy mot phtrc hop r1bonucleoprotem (thanh phin gém RNA va protein) c6
hoat tinh xuc tdc phan g phéin c4t (thay phan) co chat RNA. Nhim x4c dinh thanh phdn RNA (ki hig¢u
RNAtp) hay protein (ProtemTP) ctia phtrc hop truc tlep xuc tac phén ung, nha nghlen ctru nay da tién hanh
thi nghiém vdi céc thanh phén phan Gng va thu duge két qua phan cét co chit & m3i dng nghiém nhu dugc néu

& Bang 7. Biét ring mdi phan tng Béng 7

trong tl‘mg 6ng nghiém riéng r& déu z —

duoc tién hanh trong dung dich dém Cécongnghiém | | 5 | 3| 4| 5|6 |7]8|9
phit hop (c6 bd sung Mg*), thoi Thanh phin

gian va céc diéu kién khéc glong RNAFp ] e B el 8 el W S
nhau. Ribo A 1a phan tir RNA ngén Erotemtl ool Bl T I 8 el R .
con Peptide B la mdt peptide Ribo A AL Cl A N-NE 153 B K
(protein ngén duéi 50 amino acid) Peptide B S m el [l B =R L
khong dgc higu, c6 tinh base gin | TilE <o chAt RNA bict (%) | 0 | 0 | 0 [90[50] 0 [ 0909
gibng ProteinTP; ca Ribo A va " (#):c6, (=): khéng cé

Peptide B ddu khong c¢6 hoat tinh

xuc tac.

a) Thanh phin ndo trong phitc hop ribonucleoprotein néu trén c6 vai trd tryc tip xtic téc phan ing phén cht RNA?
Giai thich.

b) C6 thé nhan dinh gi v& vai trd clia Peptide B trong phan tmg duge xiic tac & dng nghiém 57 Giai thich.

¢) Hay thiét k& mot thi nghiém nhdm ching minh hoat tinh xtic tic cia RNA trong thanh phin ribosome
(bd méy sinh tdng hgp protein) dé ing ho gia thuyét " RNA c6 truée protein” trong tién hoa khai sinh.

Cau 8 (1,5 diém)

a) Trao dbi chéo gitta cdc NST dugce cho c6 uu thé tién héa vi n6 khdng ngimg xdo trdn cic allele dé tao ra
céc bién dj t& hop méi cho phép qua trinh tién héa cb thé xay ra. NST Y & ngu&n da timg duge cho 1a co
thé thoai héa vi chiing khong c6 céc gene tuong ddng trén NST X. Tuy nhién, két qua giai trinh tw cho thay
NST Y ¢6 8 viing 16n trong ddng noi tai véi nhau va cé mét sb trong 78 gene trén NST nay c6 cic ban sao
1ap lai (duoc goi chung la cic ving "phong guong") Hay néu it nhét hai gia thuyét giai thich loi ich tién héa
ma cAu tric NST Y khong ¢ gene twong ddng trén NST X va ¢6 cac vung "phong guorng“ ¢6 thé mang lai.

b) Chon loc tw nhién 12 mdt 4p lyc tc dong manh trong qud trinh tién héa vi cdc co thé ngay ca khi chi c6
mdt loi thé sinh truéng nhé ciing nhanh chéng vuot trdi nhfrng d6i thu canh tranh vé6i ching. D& chimg
minh, hay xét mOt thi nghiém nubi cay t& bao vi khudn ban du chira 10° t& bao kiéu dai, phén chia v6i thoi
g1an thé hé 15 phut cing v6i mot t& bao dot bién don 1¢ mang dot bién cho phep né phan chia véi thoi gian
thé hé 12 pht. Néu nguon dinh dudng khong bj gidi han va khong ¢6 té bao chét thi mét bao nhiéu gid (h)
dé dong té bao dot bién bt ddu try nén wu thé (vuot vé so lugng) so véi dong té bao kiéu dai trong thi
nghiém nudi cdy nay? Néu cach tinh va tinh (lam tron dén s6 nguyén).

Cau 9 (1,5 diém)

Khi theo doi mdt quin thé chim sé song & mién Bic (noi c6 4 mua khac biét rd rét v& nhiét d6), cac chim
truedng thanh hing nim thudng cé nhiéu lira sinh san, cdc nha khoa hoc nhén thy c6 hai h1¢n tugng:

Hién tuong 1: Clr téi mua thu (khi nhiét do dan try nén thap horn) c6 khoang 80% sb cé the chim trudng
thanh bay vé phuong Nam tranh rét, nhung c6 khoang 20% s6 c4 thé khong di cu (& lai noi séng chinh thuc
mién Bic).

Hién tugng 2: Vao mua sinh san, chlm b6 me c¢6 xu huéng 4p tring khong ddng déu gitta céc ltra trong
nim. Nghia 13, mot s6 Iua tring duqc ap sém va cham soc k¥ hon so voi céc Iira tring khac.

Dya trén quan diém tién héa quén thé hay co ché tién héa nho, hdy tra 101 céc y héi sau va gléu thich:

a) Néu bién ddi khi hiu lam nén nhiét d6 mua dong tai noi séng cla qué\in thé & mién Bic ting din va lién tuc
trong 50 nam tiép theo thi ti 18 ca thé chim di cu ¢6 xu hwéng thay dbi thé nao?

b) Néu blen dbi khi hau gay nhiéu loan sinh thai tang cao trong vﬁng 1anh thd séng chinh ctia quén thé thi tap
tinh 4p tring khong dong d&u mang lai loi ich tién héa gi cho quén thé?
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Cau 10 (1,5 diém)
Hinh 10.1 cho thdy sy thay i ndng do COz khi quyén va nhiét d trung binh toan cAu tir ndm 1980 dén

nam 2010. Hinh 10.2 cho biét kich thuéc quan thé chudt Dg, mdt loai &n thye vét, thudng dao hang 14n trbn vét sin
mdi dudi 16p béng méng & phia bic Greenland trén dién tich 1 hectare (ha). Chudt Dg 1a thirc &n chinh ctia loai

chdn Me sdng & khu vye nay.

40 N R R 14,9 12 AT -

o i3 s ¢ % : '14, “‘.p QA-10 4 10—R-10-—R-10
Boopis L Mind, L hog® 394 N\ AT
8 3501 : 'l4,6§,,§; gg 6 [ \.5/ \ \_15\ g7\ ol
S 3704 14,5~ 8 2% 4 e Vuﬁ,,,uf.u,_vk \/4
& 3601 & 4 g ? }

3504 e a3 E /

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000
Nim Ném
Hinh 10.1 Hinh 10.2

a) Néu cach tinh va tinh sttc chira (K) cua mbi trudng ddi véi quan thé chudt Dg.

b) Cian cir trén dir lidu bién dong cua quén thé tir nim 1980 den ndm 1996, hay du doén kich thude quin thé
chudt Dg & nim 1999. So sénh s6 lugng chuot dw doén véi sb luqng chudt thyc t& quan sat dugc.

¢) C6 thé xé4c dinh dugc chu ki blen dong sb luong, klch thudc quén thé chuot Dg trude ndm 2000 va sau
nim 2000 duoc diéu chinh cht yéu boi chdn Me hay ndng d6 CO; khi quyén khong? Giai thich.

Cau 11 (1,5 diém)

Nang suét so cép thue (NPP) cuia cdc hé sinh théi dudi nude .9 I.{ ‘22’_\1 =

bi glOl han béi nhiéu nhén t6 sinh théi, trong d6 ¢6 ham luong - ™ 1)

chc chat khodng. Mot s6 ving nuge miit & Thai Binh Duong c6 A

NPP rét thip, vi du ving nuéc gin xich dao phia tay quan déo 3 '

Galapagos. M6t nghién ctru da thuc hién dé tim hidu nhén to sinh E ; _4:/ I

thai giéi han NPP & cac ving bién noi trén bing cich bd sung & ¥

riéng r& NOs™ hodc Fe?* vio nude bién (véi ham lugng thich hgrp g 40 = T

cho sinh truéng cta thye vét pht du). Sau d6, NPP ¢ mdi thi g . DPbichimg -

nghiém dugc theo doi trong 3 ngay lién tiép, két qua dugc thé . NOj (ngdy 3) B

hién & Hinh 11. Biét ring, khi bd sung NO3™ thi NPP & 3 ngay llf::: Egggy 3

tuong dwong nhau. Fe?* (ngéz 3)

a) Hay bién luan dé xac dinh nhan t6 sinh théi [Anguyénnhan g | i |
chinh gi6¢i han NPP & mét s& ving bién cua Thai Binh 0 H . 2 L 32 " o
Duong. Vai trd cia nhén tb sinh thai d6 déi véi doi séng P‘P (isgecLigny)
cua thyc vt phu du la gi? Fhink 11

b) O ngay 3 trong thi nghiém bd sung Fe?*, ti 18 sinh khéi tao 1uc/v1 khuén lam téing cao hon so véi ngay 1,
ngdy 2 va dbi chimg. Giai thich nguyén nhan dén t6i sy thay ddi nay.
¢) Vi sao NPP & hé sinh thai du6i nudce c6 kha néng gidm hi¢u img nha kinh?

Cau 12 (2,0 diém) Biéing 12
C dai thudng bi loai bo vi ching canh tranh dinh dudng v6i cly | Chj tigu nghién ciiu Niam
ca phé. Duorx su hd tro ki thuét clia cac nha khoa hoc, 63 500 ha ca . 2012 | 2022
phé ning suét thip & mot ving trdng chuyen canh dugc thir nghiém |Nude tusi (%) 100 | 40
Phén bén (%) 100 63

phuong phép canh tac mdi tir nim 2012 dén nim 2022. Co dai dugc T

kiém soét, ddm bao chiing sinh trudng trong gidi han, giam canh tranh ;I)‘h‘;oc trt‘; L EtA)(%T) ;(;g 262 -
e A X A q1ra A 3 5 (PN A a dang uC val > )

véi cdy trong. SO liéu két qua thir nghiém duge néu & Bing 12. Da dang dong vat () | 0.37 | 2.84

a) Pa dang thuc vt c6 vai tro gl dbi véi dong vat trong ving Ong (cé théha) 251 [ 50.11
thir nghiém? Giai thich. Ham lugng phosphorus ’

b) Hay phan tich vai trd ciia da dang dong vét dbi véi ning sudt ca phé. | rone dét (g ke™) 0,45 | 0,78
¢) Co sd sinh théi ndo dugc van dung khi thir nghiém céch canh tdc |Ning sult (%) 100 | 130

méi d6i véi cly ca phé? Gidi thich.

* Thi sinh KHONG duo'c K173 dung tai liéu,
* Gidm thi KHONG gidi thich gi thém.
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KY THI CHQN HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOC 2024 - 2025

Mén: SINH HQC
Ngay thi thir nhat: 25/12/2024
Ddp dan gom 06 trang

Cau

N¢i dung

« R
Pbiem

(1,5
diém)

0,5

Vi mang bong bao B (UPC) chu tao tir acid béo khéng no, mach cong, con mang boéng bao
A (SPC) tir acid béo no, mach thing — O mang bong bio B, cac chudi acid béo khong no
¢6 luc twong tic van der Waals thip hon (tinh Iong cao hon) so v6i & acid béo no & bong
bao A (twong tdc manh hon, tinh long thdp hon) — céc phéan tir c6 kich thuéc nho dé di
qua hon.

0,5

- Th tu tang dén hé sd tham: glycerol, lactic acid, formic acid.

- Vi: Mang bong bao B c6 tinh trat ty thép (tinh Iéng cao) — cic phan tir nhd cb thé di qua
tuy theo kich thude, dd phin cuc. Formic acid cd kich thudc nho nhit (c6 1 carbon).
Glycerol c6 khdi lugng phéan tir 16n hon lactic acid. Lactic acid va glycerol déu chira 3
nguyén tur carbon nhung 3 carbon cta glycerol déu gén v6i nhém phén cuc con lactic acid
chi ¢6 2 carbon gén v&i nhém phan cuc.

0,5

- Tinh thAm ctia mang bong bao D dbi véi formic acid 16n hon so véi bong bao A.

- Vi: Chu truc cia ergosterol gidng véi cholesterol. Két qua thi nghiém cho thiy tinh thAm
ctia mang bong bao C dbi véi nude cao hon so véi bong bao A. Sy xen k& céc phan tir sterol
(cholesterol, ergosterol) vao 16p kép phospholipid chira acid béo no 1am gidm tinh trat tu
(tdng tinh long) cla 16p phospholipid nay — tang tinh thAm ddi vé6i cac phan tir nho.

Téng diém cau 1

1,5

(1,5
diém)

a

0,5

- Glucose c6 tinh khir. O nhiét d6 cao, trong mdi truong kiém (NaOH), glucose khit (cho
electron) lam xanh methylene chuyén tir dang c6 mau xanh (oxi hod) sang dang khong mau
(khir). Ong nghiém II c6 glucose din t§i xanh methylene bi khir (khdng mau).

- Ong I: chi c6 H2O (khong cé dudng khir) nén xanh methylene khong bi khir (mau xanh).

0,5

- Ong III va IV: H0, dung dich A va tinh bdt tan khong c6 tinh khir — xanh methylene
khong bi khir (mau xanh).

- Ong V: Protein A c6 tac dung phan giai tinh bot thanh duong khir — khir xanh methylene
(khong mau).

0,5

- Truong hop 1: khdng mau. Vi: thay d6i thi tu cho protein A hay tinh bot tan khong anh
huong dén két qua, tinh bot van bi phan gidi thanh dudng khir — xanh methylene bj kh.
- Trudng hop 2: mau xanh. Vi: khi cho dung dich NaOH 20% vao trudc khi u, pH ting cao
(kiém manh) gy bién tinh protein A — tinh bot khong bi phén giai — xanh methylene
khong bi khir.

X OX Pl
Tong diém ciu 2

1,5
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Cau

N¢i dung

e R
Piém

(1,5
diém)

0,5

- Cong thirc tinh: n = (logNt — logNo)/log2 va g = t/n hodc g = txlog2/log(Nt/No)
- Tinh: g = txlog2/log(Nt/No) = 30xlog2/log(0,4x100/0,2) = 3,92 gio
[Tré loi gép cong thikc va tinh diing ciing dugc diém]

0,5

- NH4Cl1 va NazS203

- Vi: Chét c6 kha ning cung cAp ning lwong chinh 13 cac chit c6 kha ning cung cép electron
cho phan tng oxi héa khir trong té& bao vi khuén. NHs* va S,052~ déu c6 kha ning cho
electron [N c6 s6 oxi héa — 3 nén c6 thé cho electron thanh +3 (NO2™) hodc +5 (NOs ); S
6 s6 oxi héa +2 nén cé thé cho electron thanh +6 (SO#")]

0,5

- Quin thé vi khuan A ngling sinh truéng
- Vi: Khéng c6 Oz — khong c6 chat nhan electron — chudi truyén electron ding lai —
khoéng tao ra nang lugng — vi khuan nging sinh trudng

A R A
Tong diem cau 3

1,5

(1,5
diém)

0,5

- Qua trinh tai ban hé gene va mRNA cua virus sSRNA(+) khong c6 enzyme phi€n mé
nguoc déu dién ra trong té bao cht cuia t& bao chi

- RdRp dugc téng hop sau khi virus xAm nhép vao té bao chi. Vi: hé gene ssSRNA(+) duge
str dung nhu mRNA dé tong hop polymerase

0,5

Vaccine x4m nhdp vao té bao — gii phong mRNA trong té bao chat — dich mi tong hop
protein gai
[Tré loi ding 2 bude dwge 0,25 diém. Ding so doé chit hodic hinh déu dwoc diém]

0,5

Mot s6 cach tdng hop protein cé thé ¢ trong trudng hop khung doc mé (ORF) gbi hodc
16ng vao nhau:

- Dung 2 mach khac nhau cuia gene (dsDNA) dé 1am khuon phién ma — tong hop protein
khac nhau

- Quét sét trong qua trinh dich ma: ribosome c6 thé bo qua bs 3 mé ddu thi nhat va tién
hanh dich ma tir bd 3 m& dAu thi hai (hodc sau d6).

- Dich khung trong qué trinh dich ma: ribosome c6 thé tién hodc li moét/hai nucleotide
trong qué trinh dich ma — thay d6i bo 3 m hoa tir diém dich khung.

- Poc xuyén trong qua trinh dich ma: ribosome c6 th8 trugt qua bd 3 két thic dAu tién dén
b6 3 két thiic tiép theo médi ding lai.

- Téng hop polyprotein sau d6 protease cit thanh céc protein chirc ning khac nhau.

[Trd 167 ding 1 cdch duoc 0,25 diém,; ding cdc cdch tiép theo duoc thém 0,25 diém]

K .x A
Tong diem ciu 4

1,5

(1,5
diém)

a

0,5

- Nitrate dugc ddng hoa mot phan & cic t& bao cua r& (hé ré), phan con lai duoc ddng hoa
& céc té bao cua chdi, 14, than non (hé choi) clia cay.

- Pdng hoa nitrate xdy ra & bao twong va cac bao quan: lap thé (bot lap, séc lap trong cac té
bao cua ré); luc lap (cac té bao cua chdi, 14, than non).

0,5

- Qud trinh ddng hoa nitrate can dén luc khir cia NADPH/NADH va feredoxin (dang khtr).
Khi cuong d§ anh sang tang din dén diém bdo hoa, ddng hoa nitrate ciing ting dan.

- Vi: Cuong dd anh sang tang thuc ddy hoat dong clia pha sang, tdng hop nhiéu NADPH,
ferredoxin, 1am tang ho hip (ho hip & ti thé,...) din dén 1am ting hinh thanh NADH.
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N¢i dung

o R
Piem

0,5

- Khi cdy lua bi thiéu nguyén t6 sulfur (S), ddng hoa nitrate trong cdy giam so voi khi cdy
c6 di nguyén t6 ndy.

- Vi: Sulfur (S) 14 thanh phan ctia céc chét trong chudi truyén dién tir trong pha sang quang
hop va thanh phan ctia enzyme khtt nitrite reductase,...

R R A
Tong diem cau 5

1,5

(1,5
diém)

0,25

Trong khoang 30 phut dAu, ion Ca®" dugc hip thu nhanh vao ré chi yéu theo co ché thu
dong, lam cho lugng ion nay gia tdng 1o rét.

Tir thoi diém 30 phut t6i thoi diém 3 gio, ion Ca®* ting it vi lugng ion ndy trong phan vo ré
(6 gian bao, thanh té bao va c6 thé ca trong té bao) gin twong duwong véi ham luong ion
Ca*" trong dung dich ngoai ré.

0,5

- Céc ion Ca?* di ra khoi r& theo co ché thy dong.
- Ton Ca?" di ra khoi ré 12 luong ion con & gian bao va thanh té bao (apoplast), chwa vao bén
trong céc té bao clia phan vo ré.

0,75

- Khi bi ngép tng (stress), lugng ion Ca**trong bao twong ciia cac té bao vo 1é ting

- Vi: Ca?* di vao tir gian bao, thanh t& bao va gidi phong ra tix céc bao quan. Lugng ion Ca?*
tang tham gia vao con dudng truyén tin hiéu trong viéc dap tmg ngp Ung (stress) cua te
bao vo ré.

Tong diém cau 6

1,5

(1,5
diém

0,5

- Cay & mdi 16 X, 16 Y twong tmg dugc tréng & didu kién c6 cudng d6 anh séng manh,
cuong do anh sang yéu.

- Vi: L4 cdy 16 X c6 mé gidu va mé xp day hon so véi cac 14 cdy 16 Y. Mat d6 khi khong
trén cac 14 ciy 16 X cao hon trén la cdy 10 Y dé tang trao d6i khi v6i moi truong.

0,5

- Ti 18 diép luc a/b ctia 14 cay 16 X 16n hon cua 14 cdy 16 Y, do cac 14 cdy 16 X tang diép luc
a, trong khi 14 cay 10 Y tang di¢p luc b.

- Ham luong diép luc a (mg/cm? 14 tuoi) cta céc 14 cdy 16 X 16n hon cua cac 14 cdy 16 Y, do 14
cdy 16 X day hon 14 cay 16 Y (md gidu va md x0p cia 14 cay 16 X day hon clia 14 cdy 16 Y).

0,5

- Céc té bao md gidu trong 14 cay 16 Y chira luc lap voi ciu tric granum day hon (c6
thylakoid/granum nhiéu hon) so véi luc lap trong té bao mb gidu clia 14 cay 16 X.

- Vi: s6 luong thylakoid/granum nhiéu hon gitp luc lap ting kha ning thu nhan ning lugng
anh séng trong diéu kién 4nh sing yéu.

R o R A
Tong diem ciu 7

1,5

8
(1,5
diém)

0,75

- Poan than mam 16 I duoc ngdm vao dung dich X (KCN 0,1 mM). KCN (cyanide, CN7)
tic ché chudi truyén dién tir trong hd hip té bao, lam mirc dan dai doan than mam thip nhét.
- L6 I duoc ngam trong dung dich Y (KCI 1%). Céc té bao ciia doan than mam hép thy lugng
nhé cac ion K* va CI-, hut it nu6c nén mirc dan dai doan thin mam thip hon 16 1L

- L6 IV dugce ngdm trong dung dich Z (chta 10 uM chét hoat héa bom proton). Cic bom
hoat dong manh dan dén mirc dan dai doan thdn mim manh nhét.
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Noi dung

A
Piem

0,75

- Khi dugc ngam trong dung dich IAA 0,01 M (hay 10000 pM) thi mitrc dan dai cua doan
than mam rat thip so v6i khi dugc ngam trong dung dich W (c6 IAA 10 uM).

- Vi: ndng d6 Auxin IAA (0,01 M) qua cao, géy tic ché sinh truong, thic ddy cac té bao
doan than mam tong hgp manh ethylene — tang trc ché sinh trudng dan cia cac té bao —
mtte dn dai cia céc doan thin mam giam manh.

R o R A
Tong diém ciu 8

1.3

(2,0
diémy)

0,25

- Mitc @ dan co hoanh cudi ki thé ra nhém TN giam.

- Vi: Téc nghén phé quan — luong khi thé ra giam — thé tich phdi cudi ki tho ra ting,
ching té6 mic dd dan co hoanh giam.

(Hocic luong khi tho ra giam — giam hiéu qua trao déi khi — kich thich lam tdng nhip thé
— gidm thoi gian thé ra — mikc do dan co hoanh gidm)

0,75

- X 1a nhém BT, Y 12 nhém TN. Gidi thich: So v6i ngudi BT, ngudi TN khi hoat dong thé luc
¢6 lugng khi thd ra gidm nén thé tich khi cin chirc ning ting — gidm hiéu qua trao dbi khi:
giam thai CO; tr mau ra phé nang, giam liy O, tir phé nang vao mau — PETCO; giam,
SpO> giam. Nhém Y 1a nhom TN vi c6 gid tri cd 3 chi s& (VE, PETCO, SpO2) & mitc hoat
dong thé luc vira thip hon c6 ¥ nghia thong ké so véi nhém X.

-M 1a VE, N 1a SpO2, P 1a PETCO. Gidi thich: N 1a SpO> vi khi mirc hoat dong thé Iuc
tang dan, co thé ting tiéu thu Oz nén SpO2 c6 xu huéng gidm; P 1a PETCO2 vi khi nghi
ngoi, ngudi TN c6 luong khi tho ra giam nén gié tri PETCO, thép hon c6 y nghia théng ké
so véi nhom BT; M 14 VE vi khi nghi ngoi, ngudi TN c6 lugng khi wu thong gidm (do khi
tho ra giam), nhung do co ché diéu hoa hd hép khi bi kich thich béi tin hiéu ting CO2 mau
(do tic nghén phé quan) nén nhip thd ting. Do VE = khi luu thdng x nhip tho nén gia tri
VE khi nghi ngoi cia nhém TN va nhém BT khong c6 su khdc biét ¢6 y nghia thdng ké.

0,75

- Nhém I 1a PC, nhom II 1a HT, nhom III 1a HD. Gidi thich: Nhom I khong ¢6 khac
biét c6 ¥ nghia théng ké v& mic tin hiéu cta giao cam gitta thoi diém TO va T1 —
nhém I 1a nhém hut thudc khéng cé nicotine (nhém DC) (Hodc thi sinh co thé néu:
Nhém hit thude cé nicotine gdy kich thich giao cam — c¢é mikc tin hiéu giao cdm cao
hon nhéom PC — nhém I la nhém DC); Nhoém HD bi tac dong cua chit 1am din mach
méu nén 4p luc mau giam — kich thich thy thé ap luc & cung dong mach chil va xoang
doéng mach canh — kich thich giao cam — miic tin hi€u cla giao cam cao hon nhom HT
— nhém III 1a nhém HD, nhém II 1a nhém HT.

- Nhém HT c6 huyét p thoi diém T1 cao hon. Gidi thich: Nhém HT c6 mirc tac ddng clia
giao cam ¢ thoi diém T1 cao hon nhém PC — kich thich 1am tdng nhip tim, tang luc co co
tim — tang huyét ap.

0,25

Puong kinh ting 1,25 lan — r ting 1,25 1dn — strc can dong méu giam 1,254 = 2,4 1an.

A o R A
Tong diem ciu 9

2,0
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Cau

Noi dung

o R
Piem

10
(2,0
diém)

0,75

- X 14 glucagon, Y la cortisol, Z 1a epinephrine. Gidi thich: Tin higu glucose gy trc ché tiét
hormone X — X 1a glucagon; Aldosterone khong tham gia diéu hoa luong dudng trong
mau nén Y, Z la cortisol hodc epmephrme

- Do Té bao loai 2 nhén tin hiéu tir sgi truc than kinh — 12 t& bao tiy tuyén trén thdn — Z
1a epinephrine; Té bao loai 1 khong nhan tin hiéu tir soi truc thdn kinh — 13 té bao vo tuyén
trén than. Y c6 tac dong truc tiép lam thay ddi glucose mau — Y 1a cortisol.

- X, Z c6 thu thé trén mang sinh chét; Y c6 thu thé bén Ltrong té bao. Gidi thich: X, Z 1a
hormone c6 ban chét 12 protein, amino acid nén thu thé ndm trén mang sinh chét. Y c6 ban
chit steroid nén thu thé ndm bén trong té bao.

0,5

- Ham lugng hormone Y & chudt bi e ché hoat dong té bao a tuyén tuy cao hon. Vi: Su
tic ché hoat dong té bao a — giam tiét glucagon — giam lugng glucose mau — 1a tin hiéu
stress kich thich ving dudi doi tang tiét CRH — tang kich thich tuyén yén tiét ACTH —
tang kich thich vo tuyén trén than tiét cortisol (ham lugng Y cao hon).

- Ham lugng hormone X & chudt bi trc ché hoat dong té bao B tuyén tuy thp hon. Vi: Sy
uc che hoat dong té bao p — giam tiét insulin — tang lugng glucose mau — tc ché té bao
o tiét glucagon (ham lugng X thp hon).

0,5

- Chudt tdng nhay cam cua thu thé véi hormone CRH c6 ham lwgng hormone Y cao hon,
Z tuong dwong. Vi: Sy tang nhay cam cua thy thé hormone voi CRH — tang kich thich
tuyén yén tiét ACTH — tang kich thich vo tuyén trén than tiét cortisol (ham lugng Y cao
hon). Ty tuyén trén than nhén tin hi¢u kich thich thin kinh nén ham luong Z twong duong.
- Chuét tang hoat dong té bao loai 2 c6 mic dy trir glycogen & gan thip hon. Vi: Su
ting hoat dong té bao loai 2 — ting tiét epinephrine — ting phén giai glycogen & gan —
giam muc du trit glycogen & gan.

d

0,25

- Thoi gian pha nang tring dai hon. Vi: O chudt cai vu nang vo tuyen trén thn — ting tiét
androgen — tang uc ché nguoc am tinh 1én viing dudi ddi, tuyén yén — giam tiét GnRH,
FSH va LH — giam kich thich nang trirmg phéat trién, chin va rung — kéo dai thoi gian pha
nang tring.

Téong diém ciu 10

2,0

11
(2,0
diém)

0,5

- Ti 1é tiéu hda chat béo & céc nhém thi nghiém:
+ Nhom an KPB = (18 — 6)/18%x100% = 66,7%
+ Nhém an KPB+Q = (18 — 10)/18x100% = 44,4%
+ Nhom an KPB+R = (18 — 9)/18%x100% = 50%
+ Nhém &n KPB+Q+T = (18 —7)/18x100% = 61,1%

- Q, R ¢6 tac dung trc ché hip thu chét béo; T c6 tac dung kich thich hép thu chit béo. Gidi
thich: Lugng chat béo trong phén cua nhom KPB+Q va nhém KPB+R 16n hon nhom KPB
— Q, R 12 chét trc ché hép thu chét béo; Luong chét béo trong phan ciia nhém KPB+Q+T
it hon nhém KPB+Q — T 1a chét kich thich hdp thu chat béo.

0,5

- Chét ting nhay cam ctia thu thé véi acetylcholine ldm ham lugng secretin tang. Vi: Chét
tang nhay cam ctia thu thé véi acetylcholine — tang kich thich te bao vién da day tiét HCl
vao da diay — ting H" chuyén xubng ta traing — ting kich thich té bao noi tiét cua rudt tiét
secretin — secretin tang.

- Chét trc ché hoat dong enzyme carbonic anhydrase lam ham luwong secretin giam. Vi: Sy
{rc ché hoat dong enzyme carbonic anhydrase 0 té bao vién da day — gidm phan ung CO2
két hop véi H20 tao H2CO3 — glam tlet H* vao xoang da day — giam H* chuyén xudng t4
trang — giam kich thich té bao ndi tiét clia ruot tiét secretin — secretin giam.
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Noi dung

o R
Piem

0,75

- Nhém L 1a IE; nhém M 1a BPC; nhém N 1a AG.
Gidi thich:
- Nhém BC ¢6 co ché didu hoa huyét 4p twong dbi dn dinh du khiu phan in c6 lugng Na*
cao hay thép, cu thé:
+Khi an khau phan c6 lugng Na* cao — ting ap sudt thAm thiu mau — ting kich thich
tiét ADH — tang tai hap thu nuéc — tang thé tich méu 1am trc ché tiét renin — gidm
anglotensm II — gidm aldosterone — giam tai hép thu Na* va nuéc — lugng Na”
mdu va gia tri huyet ap duoc diéu hoa vé mirc binh thudng.
+ Khi 4n khau phan c6 lugng Na* thép: hoat dong cuia ADH giam, RAAS ting — luong
Na" méu va gia tri huyet ap duoc diéu hoa vé mitc binh thudng.
Do d6, nhém BC tuong tng véi nhom M.
- Nhom AG: tiém anglotensm Il — giam co ché diéu hoa huyet ap khi dn khéu phan cé
lugng Na* cao — 1a nhoém c6 huyét 4p cao va cao nhét khi dn khéu phin c6 lvgng Na* cao
(nhém N).
- Nhém IE: trc ché enzyme ACE — giam tao anglotensm II — gidm co ché diéu hoa huyét
ap khi an khau phén c6 lugng Na* thdp — 14 nhém c6 huyét 4p thip va thdp nhét khi an
khiu phén c6 lugng Na* thip (nhém L).

0,25

- C4 thé an khau phén cd luong Na* cao c6 murc tai hip thu urea 0 dng gop tang. Vi khi dn
nhiéu Na* — tang ap suét tham thdu méu — tang kich thich tlet ADH — ting tai hip thu
nudc & cu01 ong luon xa, ong gop — giam ap suét thAm thau mién tuy than — tang tai hap
thu urea & dng gop.

Téng diém cau 11

2,0

12
(2,0
diem)

0,5

- N5, N7 giai phong chét din truyén than kinh tic dong m& kénh K.

- Gidi thich: Hinh 12.1 thé hién cung phan xa khi c6 kich thich dau gy cam giac dau va
phan xa rut lui 1dm co 1 va co 4 co; co 2 va co 3 dan. Do N2, N6 1a cac neuron kich thich
va N9, N10, N11, N12 la neuron vén dong (c6 synapse vdi co) — N1, N3, N4, N8 1a céc
neuron kich thich; N5, N7 1a cc neuron trc ché (gay din co) — NS, N7 giai phong chat
dan truyén than kinh téc dong md kénh K.

0,5

- Cdm giac dau gidm, phan xa rat lui gidm.

- Vi: Sy tang tinh thidm voi ClI” — ting dong CI” vao trong té bao — tdng phan cuc mang
— giam hinh thanh di¢n thé hoat dong ctia N1 khi bj kich thich — gidm cam giac dau va
phan xa ruat lui.

0,5

- Cam giac dau khdng d6i, nrc d6 co cia co 1 khdng ddi, mirc d6 co cua co 4 ting.

- Gidi thich: N3, N9 khong nhén tin hig¢u th N6 — cdm gidc dau va mic d6 co co 1 khong
dbi; Su ting m& kénh Ca?* ctia N6 — N6 tdng giai phong chét din truyén than kinh — ting
kich thich N8 — ting kich thich N12 — tang muc co co 4.

0,5

- Do sb tai synapse dugc xuét bao & mdi 1an kich thich N1 thap nhéit 13 1, cao nhat la3va
chat dan truyén than kinh & N1 gy dap tng kich thich — s0 tti synapse duorc xuit bao véi
mdi mirc dién thé mang 1, 2 va 3 cia N3 tuong ing la 1 tai, 2 thi va 3 thi.

- Dya vao mirc dién thé mang sau synapse (mdi 14n nhan kich thich) c¢6 trong khoang tir 0
dén 10s — sb thi synapse dugc xuét bao trong 10s dau tién = 4x 1+ 4x2 + 5x3 = 27 (thi).

Tong diém céu 12

2,0

Téng didm toan bai (1+2+3+4+5+6+7+8+9+10+11+12)

20,00
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Cau

Noi dung

s R
Piem

(1,5
diem)

0,5

- Ampicillin trong moi trudng nuodi céy & bude 1 ¢ vai tro chon loc vi khuin duoc
chuyén thanh cong plasmid
- Plasmid dugc thiét ke & Hinh 1A c6 th duge nhén 1én trong té bao E.coli vi:

+ Moi trudng nudi cay 6 du cac thanh phén, diéu kién cho vi khuén sinh truong.

+ N6 ¢6 cac dic diém cta mot plasmid c6 thé ty nhan 18n (tw tai ban) trong té bao vi
khuén va cho phép vi khuén séng dugc trong mdi trudng cb tac nhin chon loc: diém
khéi dAu tai ban NST vi khudn (Ori); gene khdng khng sinh ampicillin (AmpR) dé sinh
trudng dugce trong moi trudng c6 ampicillin.

+ Vi khuén phan bao theo co ché truc phén, nén khong phu thudc to (thoi) phan bao, do
vy plasmid khong bi “dut gdy” (ca khi khong c6 hay c6 mét hay nhidu tim dong).

0,5

- Mot s6 co ché c6 thé dan dén hinh thanh plasmid mét tim dong & nAm men:

+ Ha1 tAm dong gin vao thoi phan bao tir hai cuc dbi dién — plasmid mach vong bi kéo
v& hai cuc va bi “dirt gdy” thanh hai plasmid mach thing v6i mot tim dong —> céc
plasmid mach thang véi mot tim dong dong vong (nho co ché stra chita DNA dit gdy
soi d6i DSB & nAim men) — hinh thanh plasmid mach vong chira mot tim dong.

+ Dot bién trong trinh tw ctia mot trong 2 tdm dong (Cenl hodc Cen2) lam mét chirc
nang ciia no (thoi phan bao ciia nim men khong con gan dugce vao nod khi phan bao)
dan dén chi con 1 tdm dong hoat dong

- Mot sb co che c6 thé din dén hinh thanh plasmid khong tdm dong:

+ Trong s6 céc plasmid mot tim dong dang mach thing, c6 plasmid chira trinh ty tdm
dong d4u mit ctia plasmid mach thang Hoat dong cla exonuclease cua ndm men cé
thé loai b trinh tur DNA tir hai diu mut gdm ca trinh ty tAm dong & gin. Sau d6 cac
plasmid nay duogc ndi lai thanh dang vong (do co ché stra chita DNA).

+ Dot bién trong trinh tu ciia tim dong & plasmid mot tim dong (Cenl hodc Cen2) lam
mat chire néng ciia no dan dén plasmid khong tdm dong.

[Trong méi truong hop (mét hodic khéng tam dong), thi sinh chi cdn néu mét co ché]

0,5

Sy xuét hién khudn lac khéc nhau gifta 2 mdi trudng (+/— khang sinh) & thi nghiém 2 vi:

- Vi khun sinh trudng dugc trong mdi trudng khdng cé ampicillin do ¢6 di diéu kién
cho sinh trudng. Nhung khi c6 ampicillin, chi vi khuin c6 plasmid mang Amp® (dugc
chuyen plasmid thanh cdng) sinh truéng dugc.

- Néu plasmid khong dugc chuyen vao vi khudn thanh céng (vi khuén thiéu plasmid
mang gene Amp") thi vi khuén khéng sinh truong duoc trong mdi trudng c6 ampicillin.

Tong diém ciu 1

1,5

(1,5
diém)

0,5

- Céc té bao trong ving c6 mili tén ({, Hinh 2A) dang ¢ pha S

- Giai thich:
+ Hai dinh dd thi Hinh 2A thé hién té bao tuong tng & pha Gi va Go/M, vi & Go/M
luorng DNA/té bao (20 don vi) gép 2 lan lvgng DNA & Gi (10 don vi).
+ Céc té bao & ving duoc chi miii tén () c6 ham lugng DNA trong khoang gitra G dén
G, cho thdy dang & pha S (tbng hop DNA).
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Ciu | Y Noi dung Piém
b 0,5
- Su khéc nhau vé ham lugng mRNA & céc thoi diém 3, 4, 5 gio sau khi b6 sung huyét
thanh do sy phan gidi mRNA (hogt dong cua rzbonuclease)
- Té bao nudi trong mdi truong bd sung X khéng tdng hop dugc ribonuclease vi X i
ché dich m3, din dén ham lugng mRNA khéng giam.
c 0,5
- Vai tr0 ctia khang thé dic hiéu 1a dé phat hién protein o- -tubulin ddi chiing (protein biéu
hién én dinh qua cdc giai doan ciia chu ki 1é bao).
- Céc protein Z1, Z2 va Z3 bi phan gidi manh nhét twong ing & cac pha: M (c6 thé Gy),
Givas.
Toéng diém ciu 2 1,5
3 a 0,25
(2,0 Igf2 tr NST me va HI19 tir NST bd dang hiéu hién ¢ ¢ mirc do rat thip (Igf2 giam biéu hién,
diém) HI9 biéu hién gidng kiéu dai). Vi: E bi dot bién mét chirc ning nén khdng twong tac duge
vGi promoter cua ca 2 gene.
b 1,0
P: Q Igf2* AICR/ Igf2* AICR x & Igf2* ICR /Igf2"ICR
F1: 50% Igf2* AICR/Igf2"ICR : 50% Igf2* AICR/Igf2"ICR
- V6i kiéu gene Igf2*AICR/Igf2-ICR:
+ Trén NST Q Igf2* AICR: Igf2 biéu hién & mitc cao. H19 biu hién & mirc rit thap.
+ Trén NST & Igf2-ICR: Igf2 bi dot bién mét chirc ning khong tao IGF2. H19 biéu hién
& muc rat thip => do c6 1 allele Igf2 biéu hién nén chudt co kich thuéc binh
thuong/kiéu dai (Chudt X) va twong ting véi mau M4.
- Véi kiéu gene Igf2* AICR/Igf2"ICR:
+ Trén NST Q Igf2" AICR: Igf2 biéu hién ¢ mirc cao. HI9 biéu hién & mirc rat thap
+ Trén NST & Igf2"ICR: Igf2 biéu hién & mirc cao. HI9 biéu hién & mirc rat thap.
=> Nén chudt c¢6 kich thudce 16n bat thudng (Chudt Y) va twong ting v6i mau M3,
- AICR/AICR c6 kiéu gene du 1a Igf2* AICR/ Igf2* AICR
+ ICR bi x6a, trén NST tir me — ICR khong lién két véi CTCF — khong ngin can promoter
Igf2 tuong tac voi (E) > 1gf2 biéu hién & mirc cao; H19 biéu hién & mic rat thép.
+ ICR bi xda, trén NST tir b6 — Igf2 biéu hién & muc cao. HI19 khong biéu hién do
promoter bi methyl hoa.
=> AICR/AICR tuong tmg vi mau M2.
(Thi sinh ciing c6 thé bién ludn Y 1o M2 va AICR/AICR la M3)
- Véi kiéu dai: gém 1 allele Igf2 trén NST tir bd cho biéu hién & mirc cao va 1 allele H19
trén NST tir me cho biéu hién ¢ muc cao (ham lugng RNA HI9 cao nhit trong 4 miu).
Chudt kiéu dai twong g véi mau M1.
c 0,75
P: Q Igf2* AICR/Igf2*ICR x & Igf2"ICR/Igf2"ICR
Fi: Igf2* AICR/ Igf2* ICR : Igf2'ICR/ Igf2* ICR : Igf2* AICR/Igf2'ICR: Igf2"ICR/Igf2ICR
Kiéu gene thé hé F1:
- Igf2* AICR/Igf2* ICR: NST tir me Igf2*AICR — Igf2 biéu hién & mic cao.
NST tir bd Igf2* ICR — Igf2 biéu hién & miic cao.
— kiéu hinh 16n bét thuong.
- Igf2* ICR/Igf2*ICR: kiéu dai — kich thuéc binh thudng.
- [gf2" AICR/Igf2'ICR: kidu gene gidng chudt X — kich thuéc binh thudng.
- Igf2* ICR/Igf2’ICR: NST Igf2*ICR tir me — Igf2 biéu hién & mirc rét thap;
NST Igf2'ICR tir b§ — Igf2 bi dot bién khong tao IGF2.
— kiéu hinh kich thudc nho (coi).
- Ti 18 kiéu hinh: 1 16n bét thuong : 2 kich thuéc binh thudng : 1 kich thudc nhd
Téng diém ciu 3 2,0
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Cau Noi dung Piém
4 1,0
(2,0 - Dong P2 va P5 chita 2 gene trdi va déu c6 allele B — mot dong c6 kiéu gene ABd/ABd
diéem) gg, dong con lai c6 kiéu gene aBD/aBD gg (1).
- T Phép lai 7: P2 x P5 c6 F1:100% tim — Fy: Kiéu gene ABd/aBD gg — Kiéu gene c6 3
allele trdi 4, B, D va gg biéu hién kiéu hinh hoa tim.
- Tir Phép lai 10: thu dodi con 100% tim nén P5 c6 kiéu gene 14 ABd/ABd gg, vi vay P2 c6
kiéu gene 1a aBD/aBD gg.
- Tt cac Phép lai P2 x P3 va P3 x P5 thu thé hé con ¢6 100% tring — kiéu gene ctia P3 1a
aBd/aBd gg
- T Phép lai P1 x P3 thu thé hé con c6 kiéu gene aBd/abd gg c6 hoa tring — B khong thé
la gene ma hoa enzyme X.
- Do P5 ¢6 kiéu gene ABd/ABd gg va P4 abD/abD gg cb hoa tring nén D khong phai gene
ma hoa enzyme X.
= A la gene mi hoa enzyme X, B 1a gene ma hda protein Y, D 1a gene ma hda protein Z.
= So d6 con dudng chuyén hoa
Allele D Allele B Allele 4
M3 héal Ma héa Ma héa
ProteinZ —U@L Prot_T_inY M{Enzyme X
Uc ché Tién chét Xiic tho _ Shctd
Allele G—— Proteindo khong mau " mau tim
Mahoéa Gmihoda
0,5
- P1: abd/abd gg — kiéu hinh hoa tring
- P4 ¢c6 kiéu gene abD/abD gg — kiéu hinh hoa tring
- P3 ¢6 kiéu gene aBd/aBd gg — kiéu hinh hoa tring
- P5: ABd/ABd gg — kiéu hinh hoa tring
- P2: aBD/aBD gg — kiéu hinh hoa tring
0,5
Phép lai 3 (P1 x P4) — F; c6 kiéu gene abD/abd gg.
P: Abd/abd Gg x abD/abd gg
Ti 16 kiéu hinh F; hoa tim = (0,45ABd * 0,5 abD)*(0,5 Gg + 0,5 gg) + (0,45ABd * 0,5 abd)
*0,5 Gg +(0,45AbD * 0,5 abd)*(0,5 Gg + 0,5 gg) + (0,45Abd * 0,5 abd)*(0,5 Gg + 0,5 gg)
=0,3875 (38,75%) = Ti 1¢ kiéu hinh doi con: 38,75% tim : 61,25% tring.
Toéng diém ciu 4 2,0
5 0,5
(2,0 - Theo Hinh 5.1: I-3 va I-4 binh thudng sinh ra II-3 bi bénh — bénh do gene lan quy dinh.
diém) - Theo Hinh 5.2: (I-2, I-3, II-1, 1112 va II-4) du c6 sb bing dién di nhu nhau, nhung ngudi
nam (I-2, -3, II-1, I112) cé bang mdng hon nguoi nir I1-4 — s6 lwong (ban sao) allele khong
twong duong — gene nam trén NST X (khong c6 trén Y); Twong tw v&i I1-3 (nam gidi) so
v6i 11-4; I11-1 (nit gidi) ciing cho két qua twong tw = Bénh S do gene lin trén NST X.
0,5

Quy udc: A - Binh thudng, a - mac bénh S

-1-2,1-3, 1I-1, ITI-2 c6 kiéu gene XAY; II-3 ¢ kiéu gene X*Y; III-1 co kiéu gene X*X*?
Vi II-3, 1II-1 méc bénh — I-4, II-2 c6 kiéu gene X X?; Do II-2 mang allele mic bénh —
I-1 c6 kiéu gene XAX?,

- 11-4 ¢6 kidu gene XAXA do khong méc bénh va bang dién di day & tit ca cic bing.
Tdng céc bang 1150 + 600 + 250 = 1500 + 500 = 2000 bp — II-4 déng hop.

— Phép lai: X*X* x X*Y cho ra 100% con binh thudng = Kha ning con méic bénh 0%.
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0,5

- Truong hop 1:
Alleloq —500bp | 1150bp (P 250 bp
L ALl . Alleloq 22000 1400bp
EcoRI c6 cac diém cat ¢ allele A va a: clea J
1500 b 500 b
Allele 4 P C?P p
2000 bp

Hindlll ¢6 céc diém cét & allele A va a: Allelea

- Trudng hop 2:
Allele.g 500 .550? 1150 bp
Allele o 520624 P 1400bp
EcoRI c6 cac diém cat & allele A va a: '
1500 b 500 b
Allele 4 P C?P P
2000 bp

Hindlll ¢6 céc diém cét & allele A va a: Allelea
[Thi sinh cé thé viét truc tiép tén enzyme trén ban do di truyén thay vi cdc chi 56 @, @;
1rd 10i ca 2 trudng hop méi dwoe di diém)

- Dot bién xdy ra o vi tri s6 (1) va (2) trén hinh [am mét trinh tur cit clia cc enzyme.

0,5
- 1-2 ¢6 kiéu gene XAY chi mang mét allele A. Khi cét ddng thoi bang 2 enzyme co xudt
hién bang 250 bp ddm. 900 + 600 + 250 + 250 = 2000 bp.
600 bp 900 bp 250 bp 250 bp
. Allele 4 f f }
- Céc diém cit cla 2 enzyme trén allele A: EcoR| Hindll EcoRl
-1I-2 co kleu gene XAX?, khi cit dong thoi bang 2 enzyme:
Allele 4 cit : 600 bp; 900 bp; 250 bp (bdng dam); Allele a cét : 600 bp; 1400 bp.
—> san phim cét c6 cic bang: 250 bp (bing dam), 600 bp (bing ddm); 900 bp; 1400 bp.
Téng diém ciu 5 2,0
6 0,5
(1,5 - Banh gia tac dong cua cac vu nd hat nhan t6i cac hé gen thuc chit 1a nham danh gi4 tic
diém) dong gy dot bién 1én hé gen;
- Téc dong dot bién d& thay 14 ti 1¢ kiéu hinh dot blen biéu hién khac nhau giita 2 gidi duc
va cai do c4 thé duc chi mang mt NST X nén néu gene dot bién lin (pho bién hon) thi s&
biéu hién ngay thanh kleu hinh (ti 1 kiéu hinh dot bién cao hon & gi6i duc).
[Thi sinh ciing co thé viét: néu dot bién gdy chét thi ti 1¢ gidi tinh thay doi)
0,5

Quén thé cén bang di truyen ¢ ca 2 thoi dlem (QT1984 va QT1992), do ti 1€ kleu hinh
quan sat dugc (thuc t&) phi hop véi tin s kiéu gene 1y thuyét dwgc woc tinh tir tAn s6
allele twong duong ¢ ca 2 gidi (theo mo hinh Hardy-Weinberg)

Giai thich:

o O QT1984: Tén sb céc allele (p va ¢) cta gen lién két NST X ¢ thé suy ra tir ti 18 kiéu
hinh & glm duc (&) vi ti 18 kiéu hinh 1a pX"Y: thY = p(H)=90% = 0,9 = ¢q(h) =0,1.

G gi6i cai (), ti 18 kiéu gene phit hop 1y thuyét 1a pA(XHXH) : 2pq(XHXh) qz(XhXh)
twong tng ty 18 kiéu hinh 13 (pz+2pq)XH g>Xoxt & (0, 92 + 2%0,9%x0,1) XH-: 0,12Xhxh
< 0,99 Binh thuong : 0,01 Mac bénh = Phu hop s liéu quan sét.

Nhu vay, & ca 2 gidi (& va Q) tan s kiéu allele 1a twong duong va ti 1€ kiéu hinh thyc té
pht hop m6 hinh Hardy-Weinberg = Quén thé khong tién hoa (can bang)
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e O QT1992: Lap luan twong tw nhu QT 1984, véi cac tan b cén tinh duogc 1a:

0 gi6i duc (&), ti 1¢ kiéu hinh twong ung v6i tAn sb allele p(H) = 80% = 0,8 = ¢(h) = 0,2
O gidi duc (Q), ti 1é kiéu gene ly thuyet (0,87 +2x0,8x0,2) X" 22X1’Xh<:> 0,96 Binh
thuong : 0,04 Mic bénh = phu hop s6 lidu quan sat = Quén the cin bang

0,25

Tu y (b), chung ta x4c dinh dugc tAn s allele cua locus H/h va biét quan thé can bang
Hardy-Weinbeg, nén ciing thoa man phuong trinh w/v =gq/p = v/u =0, 1/0,9 = 1/9 véi
QT1984 va v/u=0,2/0,8 = 1/4 v6i QT1992. Nhu vay, ti so gifta cic téc do dot bién thuan
(tr allele H — h) va nghich (tir allele 7 — H) téng (1/4) : (1/9) = ting 2,25 14n.

0,25

Do yéu t6 ngau nhién (phiéu bat di truyen) vi 2 miu quan the duoc thu vao 2 thoi diém
xa nhau, nén céc yéu td nglu nhién c6 thé anh hudng téi tan s6 allele va ti 18 kiéu hinh.

Téng diém ciu 6

1,5

(1,5
diém)

a

0,5

- RNAtp 14 thanh phan truc tiép xtc tdc phan tng.

- Vi: Phan tng thily phan chi xay ra khi va chi khi c6 RNAtp va thém thanh phan protein;
Nguoc lai, phan ing khong bao gid xdy ra khi c6 proteinTP ma thiéu RNAtp (du c6 dugc
b sung RNA thay thé)

0,5

- RNAtp khi tdn tai doc 14p khong xiic tac phan tmg cit co chit RNA (dng 2), ¢6 1& do 2 phan
tir xtic tAc va co chét tich dién cing dau nén tiép xic phan tir khé x4y ra va RNAtp khong xuic
tac dugc phan tng

- Céc ProteinTP/Peptide B tich dién duong (tinh base) gitp chan luc d4y tinh dién gitra
tidu phan RNAtp v co chit RNA cung tich dién 4m, nén phdn g xiic tic x4y ra dugc.

0,5

- Ribosome vdn 13 phtic hop ribonucleoprotein (gdm rRNA va protein ribosome). c6 vai
tro xtic tac phdn ung ghép noéi cac amino acid goi 1a hoat tinh peptidyl-transferase. Thiét
ke thi nghiém nham muc dich kiém ching gia thuyet rRNA thay vi protein ribosome tryc
tiép xuc tac phan Ung ghép ndi cic amino acid véi nhau dé thanh chudi
peptide/polypeptide.

- Pé ching minh rRNA tryc tiép xtc tac phan wng (tng ho gia thuyet “RNA c6 trude
protein”) co thé thiét ké thi nghiém-: x{r 1y ribosome véi protease (dé loai bo protein) rdi
kiém tra thanh phan con lai con hoat tinh xtc tac hay khong (co thé bd sung RNA va
protein khong ddc higu thay thé giéng thi nghiém da néu).

[Néu thi sinh thiét ké mot thi nghiém khdc chi dé chitng minh thém chikc ndng xic tdc cia
RNA nhung khéng lién quan hoat tinh peptidyl transferase thi khong dwoc diém]

Tong diém ciu 7

1,5

(1,5
diem)

1,0

Gid thuyét 1:

- NST Y khdéng mang céc gene tuong ddng trén NST X gitip ddm bio céc co ché diéu hoa
biéu hién gene xac dinh gidi tinh khéc biét gilia 2 gidi. Vi du: gio1 tinh 4 do gene SRY
trén NSTY xac dinh, va gidi Q qua co ché diéu hoa biéu hién gene qua cAu trac chit nhidm
séc (nhu bt hoat NST X ¢ té bao soma gii Q ma khéng ¢ glorl 3.

- Véi cac ving “phong guong” (8 vung NST tuong ddng ndi tai va cac gene co6 ban sao
lap lai) cho phép NST Y téi td hop ndi tai (trén ciing NST) nh vy c6 thé tang kha nang
x40 tron cic allele gitta cac ving khac nhau cia NST Y — tang kha ning bién di t6 hop
(mic du tin s§ d6t bién khong ting) — ting nguyén liéu phong phu cho tién hoa.

Gia thuyet 2:

- Néu NST Y mang cic gene tuong dong voi NST X thi tang nguy co trao dbi chéo (tai td
hop cac gene) giita 2 NST; néu diéu nay xdy ra Vorl cac gene xac dinh gidi tinh (nhu
TDE/SRY dugc chuyén tir NST Y sang X) — giy rdi loan x4c dinh gi6i tinh — gidm hiéu
qua thanh dat sinh sdn chung cua qudn thé.
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- Cac vung “phong guong” (v6i ban sao lap lai ciia mot s6 gene) cho phep cac gene nay
d2 dang tich lity dot bién (khong chi dot bién trung tinh) —> ting ngudn bién di chung —
tdng nguyén liéu phong phu cho tién hoa (giam nguy co suy thodi cia NSTY).

0,5

- S lugng té bao (N) tai thoi diém t duge wdce tinh bang cong thirc N = No x 2t/G, trong

do No la s6 luong té bao ban dau va G 1a thoi gian thé hé. Vao thoi diém t nhét dinh, so

lwong té bao kiéu dai béng 10° x 215, ctia té bao dot bién 1a 1 x 2Y!2 (t tinh theo pht)

- Vio thoi diém sb té bao dot bién bét dau “vuot” kiéu dai, thl so lwong té bao clia 2 dong

bing nhau, nghia 1a 106 x 215=1 x 2"12, Ly Log tir c4 2 vé rdi tir Log2 (= 0,3), ta co:
6+(t/15) x0,3=(t/12) x 0,3 = 6+0,020 t= 0025t:>0005t == 1200phut—20 gior

[M§t 5O cong thikc khdc phii hop va tinh ra xap xi (19,9 +21 gio) ciing duoc diém)

Téng diém ciu 8

1,5

(1,5
diém)

0,75

- Ti 18 s6 ca thé dicu giam, ti 16 s6 c4 thé khong di cu ting.

- Vi: Khi thoi tiét trd nén 4m 4p (nén nhiét do chung tang dan), sy song s6t qua mua dong
cua nhitng con khong di cu tang lén — tang hé s6 thich nghi va tan sb allele/kleu gen cua
cac c4 thé khong di cu (chon lgc dinh huéng). Lic nay, tAn sb kiéu gen va tin s6 allele cua
céc c4 thé di cu trong quan thé giam. Chua ké hoat dong di cur tiéu phi nang lugng, mot sb
c4 thé c6 thé bi chét (ap luc chon loc chdng di cu ting) khi nhiéu loan sinh théi ting.

0,75

- Tap tinh 2 ap tring khong dong deu mang lai loi ich tién hoa cho quan thé

- Vi: Khi diéu kién moi truong song bién dong manh, nguon sdng c6 the bi han ché vao
mdt s thoi diém; lac ndy, viéc ap tring ddng déu s& gy bat loi vi ngudn song khong du,
lam cAc con non sinh ra tré thanh dbi thii canh tranh nhau. Khi d6, viéc ap trimg khong
ddng déu tao ra céc 16p (bac) canh tranh ma nhiing con con nd sém hodc nudi dudng k§
hon tré nén vu thé. Khi ngudn song han ché, thi ngudn song vAn di cho 16p dau tién cé wu
thé canh tranh, din dén hé s6 thich nghl cao hon ciia bd me.

Téng diém ciu 9

1,5

10
(1,5
diém)

0,25

K=(4+10)*x100:2=700

0,25

Du doan: 1000 cé th&/ha; Thuc té: 700 cé thé/ha = S lidu thyc t& thép hon du doén.

1,0

- Co; Trude nam 2000: Chu ki blen d6ng: diéu chinh bai ham lugng CO; khi quyén.

- Vi: Ham lugng CO; khi quyén ting — ting do day 16p khi nha kinh — gitr lai tia phan
xa nhiéu hon — tang nhi¢t — tdc dong tdi chu ki tang trudng cua quén thé chudt — trudce
ndm 1990, chu ki bién dong nhiét dai hon — bién dong 4 nam/Ian. Sau nam 1990, chu ki
3 nam/lan do chu ki blen dong nhiét rat ngan

- Kich thuéce quan thé: diéu chinh béi chon Me.Vi: Ham lugng CO2 1 — nhiét do 1, moi
tmorng thay doi nhung kich thudc cén bang quan thé khong d6i — bi diu chinh do chon

- Sau ndm 2000: Chu ki bién dong, kich thude quan thé: dleu chinh boi ham luong CO2 khi quyén,
- Vi: Chu ki bién dong nhiét rat ngén, nhiét 1 — bién dong quén thé c6 thé mat tinh chu
ki hogc chu ki ngay rat ngén; Nhiét d6 1 — c6 the lam tan bang ¢ khu vuc phan bo cta chudt
— chudt mat noi & — ting thanh cong san mdi ciia chdn — giam kich thuéc quan thé.

Tong diém ciu 10

1,5

11
(1,5
diém)

- Sét vi thém sit, NPP ting 2 - 3 1an so véi doi ching, con khi thém NOj3” khong thay do6i
nhleu

- Sét tham gia vao thanh phén cAu tao ctia cytochrome, hoat hda enzyme; qua trinh téng
hop chlorophyll — ting quang hop — tang NPP.

0,5

Vi khuan lam thudc nhom sinh vat nhan so, hé sic to chinh 1a chlorophyll a —> chu ki song
ngan hon tao luc, nhanh chong hap thu Fe2+ — sinh treong sém hon, ty c¢b dinh NH4" —
vi khuan lam sinh trudng cung cip nitrogen cho tdo luc sinh trudng — ting ty 1€ tdo luc/vi
khuén lam.
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0,5

- NPP 14 phén ning lugng dugc giff lai sau khi trr di ho hép (NPP = GPP - R) — C dugc
luu giit trong sinh khéi ctia thuc vat phi du.

- Sinh khdi thue vat phu du duoc chuyén vao sinh khoi dong vat qua chudi thirc an — kéo
dai thi gian thyc hién vong tudn hoan C — | CO; khi quyén — | hiéu tng nha kinh.

Téng diém cau 11

1,5

12
(2,0
diém)

0,25

Da dang thyc vét lam ting da dang dong vat. Vi thuc vat cung cép thirc an, noi ¢ cho dong
vat — thitc &n noi & phong phi — dong vat c6 kha néng phan li 6 sinh thai hep — da dang
dong vat tang.

1,0

- Cung cip phan bon cho ca phé: Pong vt ting — lugng chét thai hitu co ting (phosphorus
tang) — gidm phan bon — tang nang suét.

- Tang co hoi thu phén thanh cong cho cay ca phé: S6 lugng ong va mot s6 loai dong vat
thy phén cho thuc vt ting — ting co hdi thu phén thanh céng — ting ning suét.

- Kiém so4t sau hai: Pa dang dong vét ting — thién dich ting do m6i trudng it bi tac dong,
chon loc ty nhién iing ho loai c6 chu ki séng dai — giam thudc trir sdu — ting ning sudt.
- Kiém soét sy sinh trudng qua mirc ciia cé dai — gidm canh tranh véi cdy ca phé

0,75

- Cac mbi quan hé trong quén xa sinh vat: Quan hé hd trg/hgp tac: ong thu phén cho cay
ca phé va céc loai thuc vat, thuc vat cung cép phén hoa, mat hoa/dudong cho ong.

- Quan h¢ dbi khang: dong vat an thuc vat — kiém soéat sinh trudng quéa mirc cia co dai,
dong vat an thit: kiém soat su hai trén cay ca phé.

- Quy luét tdc dong qua lai gifra sinh vat va mdi truong: sinh trudng cua thyc vat chiu tic
ddng cua cic nhan td sinh thai vo sinh, thuc vét tic dong ngugc trd lai mdi truong: ting
kha nang gilt nudc, taing ham lugng phosphorus.

Téng diém cau 12

2,0

Tong diém toan bai 1 +2+3+4+5+6+7+8+9+10+ 11 +12)

20,00

HET

717




