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Dua vao doan thong tin duéi diy dé tra 16i cac cau hoi tir 1 dén 3
Trong cac ion kim loai chuyén tiép ¢ trang thai tu do, 5 orbital d (dxy, dyz, dxz, dx2-y2 ,dz2) c6
mtic ndng luong bang nhau (goi 1a trang thai suy bién). Tuy nhién, khi cac phdi ttt mang dién
am hodc ¢ cuc tién dén gan ion kim loai dé€ hinh thanh phtic chat, tit treong tinh dién do phoi
tlr tao ra sé ddy cac ddm may electron d cta kim loai.
Trong cau truc phtrc chat bat dién, do cac phdi tir tién vao doc theo cac truc toa dd x, y, z, cac
orbital ndm truc dién trén céc truc nay (dx2-y2, dz2 )sé bi ddy manh hon so véi cac orbital nam
xen ké gitta cac truc (dxy, dyz, dxz). Két qua la 5 orbital d bi chia tach thanh hai mtc ndng
luong: mtuic cao (eg) va murc thap (t2g). Khoang cach nang luong gitta hai mirc nay duoc goi la
Thong so chia tach truong tinh thé, ky hiéula 0
Su ton tai ctia mau sic ruc rd & cac phiic chat kim loai chuyén tiép chinh la bang ching vat ly
ctia su chia tdch nay. Khi anh sdng trang chiéu vao phttc chat, mot electron ¢ mtic t2g c6 thé hdp
thu mot hat photon c6 nang lwong ding bang khoang tréng 0 dé nhay 1én mutc eg. Nang luwong
cta 1 hat photon (Ephoétn) lién hé véi bude song qua hé thizc Planck - Einstein:
Ephoton =h ¢
Tuy nhién, trong thyc nghiém, ngwoi ta thuong tinh toan tong nang lwong chia tach cho toan b
1 mol phtic chat (gom NA hat) theo cong thirc vi mo

Emol=h ¢ NA
Trong do:
+h=6,625 10-34 J.s (hang s& Planck)
+c=3 108 m/s (T6c d¢ anh sang trong chan khong)
+NA=6,022 1023 mol-1 (hing s Avogadro)
+ la bude song anh sang ma phtic chat hap thu cuc dai (m)
Cau 1:[SCE] Dya vao mo hinh tinh dién ctua Thuyét treong tinh thé, yéu td c6t 161 nao gay ra su
chia tach mitc nang lugng cta cac orbital d khi tao phtrc?
A. Sw hat nhau gitra hat nhan kim loai va electron ctia phoi tte
B. Luc day tinh dién khong dong déu gitta cac electron ctia phdi tir va cac electron ndm
trong nhitng orbital d c6 dinh hudéng khong gian khac nhau
C. Su hap thu nang luvgng nhiét tir moi treong lam cac orbital phinh to ra
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D. Luwc hap dan giita khdi lwong ctia tam kim loai va cac phéi tit xung quanh.
Cau 2:[SCE] Phtic chat [Ti(H20)6]3+hdp thu anh sang manh nhat 6 budc song =500 nmthudc
viing anh sang xanh luc, do d6 dung dich ctia né phét ra mau tim tia d& mat ta nhan thay. Nang
lwgng chia tach treong tinh thé 0461 véi mét ion Ti3+don 1é trong phiic chat nay 1a bao nhiéu
Joule? (Biét 1 nm =10-9m)
A. 3,975.10-19]
B. 1,275.10-19]
C. 2,875.10-19]
D. 4,475.10-19]
Cau 3:[SCE] Trong cong nghiép vat liéu quang hoc, cac ky su do duoc phirc chat [Cr(CN)6]3-
hap thu photon & budc séng rat ngan =300 nm do phdi tit CN-tao ra treong tinh thé rat manh.
Tong nang luong chia tach treong tinh thé cho toan bd 1 mol phtic chat nay co gia tri xap xi
bang bao nhiéu kJ/mol?

A. 356 kJ/mol B. 363 kJ/mol C. 378 kJ/mol D. 399 kJ/mol

Dua vao doan thong tin dwéi day d€ tra 10i cac cAu hoi tix 4 dén 6

Thuee vat khong thé chay trén khoi ké thi, vi vay ching tién hoéa cac hé théng phong thu hoa
hoc tinh vi. Trong céc loai rau ho cai (nhu bong cai xanh, bép cai, cai thia), hé thong nay bao
gom hai thanh phan chinh: hgp chét tién than Glucoraphanin (thu¢c nhém Glucosinolates) va
enzyme Myrosinase.

Trong mot t&€ bao thuc vat con nguyén ven, Glucoraphanin dwoc luu trix trong khong bao, con
enzyme Myrosinase lai ndm rai rac & t& bao chat. Su cich ly khong gian nay dam bao ching
khong phan ting véi nhau khi cdy dang phat trién binh thuong. Tuy nhién, khi 14 cay bi sau bo
cén phé (hodc bi con nguodi nhai, thai nho), vach va mang t& bao bi vo nat. Liic nay, enzyme
Myrosinase lap tic ti€p xtc véi Glucoraphanin, xuc tac cho phan tng thiay phan dé tao ra
Sulforaphane.

Sulforaphane chinh la hoat chat sinh hoc c6 mui hiang dac trung, déng vai tro xua dudi con
trung. D61 véi co thé nguoi, Sulforaphane di vao t€ bao va kich hoat con dwong tin hiéu sinh
hoc Nrf2. Protein Nrf2 sé di chuyén vao nhan t€ bao, bat cac gen ma hoa cho hang loat enzyme
chdng oxy hda va giai doc manh mé, gitip bao vé t& bao khoi si dot bién gay ung thu.

Tuy nhién, enzyme Myrosinase lai la mot protein rat nhay cam véi nhiét do. N6 sé bi bién tinh
va mat hoan toan hoat tinh xtic tac néu bi dun néng trong nwée s6i (100°C) qua lau. Ngwoc lai,
tién chat Glucoraphanin thi chiu nhiét t6t hon nhiéu

Cau 4:[SCE] Dua vao doan vdn co sd, hay S(flp x€p cac su kién sau day theo diung trinh tu thoi
gian tlr lic mot nguoi bat dau dn bong cai xanh sdng cho dén khi t& bao co thé ngudi d6 duoc

bao vé khdi cac goc tu do.
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(1) Protein Nrf2 di chuyén vao trong nhan té bao nguoi.

(2) Enzyme Myrosinase ti€p xtic vdi hgp chat Glucoraphanin.

(3) Véach té€ bao thuc vat bi pha v& co hoc.

(4) Cac gen tong hop enzyme chong oxy hda duoc phién ma.

(5) Hop chat Sulforaphane duwoc tong hop

A B®-0-0-0—-1

B. B3—-0)-0—-0O—

¢ @-0-060—-@-0

D. @2—=0)-06—-0O—

Cau 5:[SCE] Nguyén nhan sinh hoc ¢t 16i nao giai thich cho viéc cay bong cai xanh khong tw
sinh ra chat Sulforaphane mang mui hang lién tuc trong suét qua trinh né 16n 1én ma chi sinh ra

khi bi tdn cong?

A. Vi cay khong thé tu tong hop duoc enzyme Myrosinase ma phai 1ay tir nwede bot cua sau
bo

B. Vi moéi treong bén trong té€ bao thuc vat co tinh axit manh lam ttc ché phan ting.

C. Vi sut phan xoang (ngdn cach boi mang sinh chat) bén trong té€ bao gitp c6 lap enzyme

xuc tac voi co chat ctia no.

D. Vi Sulforaphane la mot chét khi, néu sinh ra lién tuc sé lam vd mang t€ bao cta cay.
Cau 6:[SCE] Mot nhom nghién ctu da dinh lwong nong do Sulforaphane thu duoc tir cuing mot
khoi luong bong cai xanh (100g) sau khi ap dung 4 phuong phap ché bién khac nhau va nhai
nat. Két qua biéu dién dwdi dang biéu do cot:

Cot 1 (An sdng, nhai k§): Ham luong dat mitc t&i da (coi 1a mdc 100%).

Cot 2 (Hap cach thay trong 3 phut): Ham lugng dat 80% so véi an song.

Cot 3 (Quay 10 vi song trong 2 phut): Ham lugng gidm manh, chi con khoang 30%.

Cot 4 (Ludc ngap nudc trong 10 phut): Ham luwong gan nhuw triét tiéu, chi con dudi 5%.

Dua vao dix liéu tir biéu d6 va tinh chat cta cac chat, ly do chinh dang nhat giai thich cho viéc
phuong phap "Lugc ngap nudc 10 phat" lam mat gan nhu toan bd lwong Sulforaphane sinh ra
la gi?

Ham lrgng Sulforaphane thu dugc theo
phuwong phép ché bién

HAM LUONG (%)

12
100
100
0
80
0
a0
30
5
0 .
An séng Hip 3 phit Lovis6ng2 phix Luge 10 phit

A. Do nhiét do so6i lam bay hoi hoan toan Sulforaphane ra ngoai khong khi. .
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B. Do dun lau ¢ 100°C lam enzyme Myrosinase bi bién tinh hoan toan, déng thoi cac tién chat
tan vao trong nudc lude.

C. Do nudc ludce lam loang nong do axit trong da day ngwoi, khién phan tng khong thé xay ra.
D. Do bong cai xanh ngdm qua nhiéu nuwdc lam t€ bao khong thé bi vo khi nhai

Dua vao dit kién dé bai tra 1oi cau héi tir cAdu 7 dén cau 9:

Trong qua trinh tong hop hop chdt H, Pat vo tinh tong hop ra chat E tit hop chat D nhu hinh.

COOH o1 COOEt
—> EtO

COOH COOEt

1)
Cho biét:
(I) Et la nhém C2Hs

(IT)

)k 2 EtOH Eto><0Et

(I1I)

R-COOH + Et—OH—® R—COOEt <+ H,0

(IV) Cho nguyén tix khoi ctia cac nguyén t6: H=1; C=12; O=16
(V) Cong thirc phan ttir cia D: CoH14Os
Cong thitc phan tt cta E: C1i7H30s
Cau 7:[SCE] Biét Pat da sit dung a phan tie C:HsOH dé tong hop ra 1 phan tt E, hoi gia tri cuia

a?
A.3 B.4
C.5 D.6

Cau 8:[SCE] Theo ly thuyét, mdi mot phan ting nhw trén xay ra thi sé tao ra b phan ta H:0,
nhung Pat da dém du ra 2 phan t&t H20 so véi du tinh. S8 liéu ctia Pat c6 gia tri bang?
A.5 B.6

C.4 D.7
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Cau 9:[SCE] Pat la mét nha khoa hoc 15i lac, mdi cudi tuan anh thuong viét mot cau hoi hoc bua
1én bang cho 2 ngwoi con trai cua minh 1a Cao Tién va Minh Thong cung giai. Trong hda hoc
xanh, viéc sit dung tinh kinh t€ nguyén t& (atom economy | AE) la can thiét dé€ danh gia, do
luong “tinh xanh’ ctia qud trinh t8ng hop. Pugc do bang cong thiic sau:

AE = MSPMTC 100 %
Trong d6: MSP la khéi lwong mol cta san pham mong mudn

MTC la tong khéi lwong mol cta tat ca cac tac chét (chét trude phan Gng)

Khéi luong mol: Tong nguyén tir khoi ctia tat ca cac nguyén tir ¢d trong cong thirc phén tie (Vi
du H20 6 khoi lwgng mol : 12+16=18)
Biét phan tng (1) c6 tac chat la D va a phan tir EtOH; san phdm mong mudn chi ¢d E, tinh AE
cta phan tng trén?
A. 64,3% C. 60,8%
B. 39,1% D. 86,0%

Duwa vao thong tin dudi day dé tra 10i cac cau tir 10 dén 12:

Qua trinh bién hat ca cao thanh nhiing thanh s6-c6-la hoan chinh lién quan mat thiét dén nhiéu
hién tugng vat ly va nhiét dong luc hoc.

Dau tién, hat ca cao sau khi lén men dugc rang & nhiét do cao trong cac 10 dang thung quay. Sw
ti€p xuc ctia hat véi thanh 10 va luéng khong khi néng luan chuyén lién tuc gitp cung cap nhiét
lwgng dé lam bay hoi lwong nuwde con sét lai. Tiép theo la cong doan nghién (grinding). May
nghién st dung luc co hoc cuc 16n d€ cha xat, pha vé cau trac té bao cua hat. Luc ma sét trong
qua trinh nay sinh ra mt lwgng nhiét 16n lam tan chay bo ca cao (thanh phan chiém khoang
50% khdi lugng hat), bién chdt ran thanh mot hén hop léng sét goi 1a "cocoa liquor”.

Giai doan nghién min (conching) tiép tuc tdc dung luc ct co hoc lién tuc 1én s6-cd-la 1ong trong
nhiéu gio. Dudi goc d6 dong lwc hoc chat luu, s6-cd-la long 1a mot chat lvu phi Newton mang
tinh chat "xtc bién dang lam loang" (shear-thinning); nghia la khi luc khudy tron (luc cat) tac
dung cang manh, dd nhét ctia hdn hop cang giam, gitp né chay dé dang hon va phan tan déu

cac hat duong, ca cao 6 kich thudc hién vi.
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Cudi cung la gia nhiét (tempering), qua trinh kiém soat nhiét d0 nghiém ngat dé€ tao mang tinh
thé. Bo ca cao cé tinh da hinh (polymorphism), ¢é thé két tinh ¢ 6 dang cdu truc khong gian (ti
dén VI). Dang V 1a mang tinh thé xép chat ly twong nhat, gitp so-c6-la bong, ciing, tao tiéng
"tach" khi bé va tan chay vira van ¢ nhiét d¢ co thé (khoang 34°C. D€ dat dang V, s6-co-la long
duoc lam ngudi xudng 27°Cdé tao mam két tinh cho ca dang IV va V, sau d6 duwoc nung néng
nhe 1én 31°C. Do mang tinh thé kém bén hon, dang IV c6 nhiét d6 néng chay thdp hon va sé tan
ra thanh chét 16ng, chi d€ lai mang tinh thé dang V bén viing.

Trong cac yéu td d€ san xudt, nhiét d¢ duoc xem la yéu to rat quan trong d€ dam bao chat
luong thanh pham vi thé sd-co-la can c6 sy gia nhiét on dinh va nam trong mite cho phép. O
khoang nhiét do ttr 30 dén 40°C, d9 nhét cta sd-co-la dugc tinh toan d€ lam giam nhiét d6 cta
hon hop dé rét khuén, tao hinh, cong thite d6 dwoc mo hinh hod dudi day:

Trong do:
e 1) la dé nhét & nhiét do tham chiéu &.
» kla hang sé duong dac trung cho thanh phan ctia mdi loai s6-

co-la.

Cau 10: [SCE] Khi nghién hat ca cao, su tang nhiét do lam tan chay bo ca cao rdn thanh dang
long sét chu yéu la két qua ctia qua trinh chuyén hda nang luong nao?

A. Hoéa nang chuyén héa thanh nhiét nang.

B. Dién néng truc tiép lam néng hon hop
C. Nhiét luwong tir mdi treong bén ngoai truyén vao hon hop
D. Co ndng chuyén hoa thanh nhiét nang thong qua cong cua lyc ma sat

Cau 11:[SCE] Dya vao qua trinh tempering, phat bi€u nao sau day vé tinh chat vat ly cta bo ca
cao la chinh xac nhat?

A. Tinh thé dang IV c6 nhiét dd néng chay cao hon tinh thé dang V.

B. Qua trinh nung néng s6-cd-la 1én 31°C lam pha vo toan bd cdu trac mang tinh thé.

C. Nhiét do néng chay cua bo ca cao phu thudc vao cau tric mang tinh thé cta no.

D. Cac dang tinh thé tir I dén VI déu c¢6 chung mot mire nhiét nong chay riéng

Cau 12:[SCE] Mot phong thi nghiém tén Ba Tau do duoc do nhdt cia mot mau so-cod-la den la
12 Pa- s & nhiét d6 30°C va giam xudng con 6 Pa- s khi nhiét d6 tang 1én 40°C. Néu tiép tuc gia
nhiét &€ hon hop dat dén 50°C thi d0 nhét cua mau so-cd-la nay sé la bao nhiéu?

A. 3Pas
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B. 4Pa-s
C. 5Pa:s
D. 6Pa s

Dua vao thong tin dwéi day d€ tra 10i cac cdu tir 13 dén 15:

Cay Thong thién (tén khoa hoc Cascabela thevetia L., Apocynaceae) la mot loai cay quy cua Viét
Nam, cay thuwong xuyén dugc trong ¢ cac dinh chua dé lam canh do dang cay dep ciing nhu la
mot biéu tuwong cua phong thuy. Trong nganh cong nghiép duoc liéu, hop chat trong cay
thuong duoc chiét xuat dé& hod tro van dé suy tim. Hop chat Thevetin A va B dwoc kiém chiing
6 tac dung 0 rét trong diéu tri cho bénh nhéan diéu tri bénh tim do co ché sau

- Bom mang Na*/K* - ATPase st dung nang luwong dé bom Na* ra ngoai va dua K* vao trong t€
bao. Pong thoi mot kénh Na*/Ca?* s€ loi dung su chénh léch gradient nong do Na+ d€ day Ca2
ra khoi t€ bao

- Khi hoat chat Thevetin xam nhap né sé gan vao tic ché truc tiép bom Na*/K* - ATPase. Hau
qua la Na* bi & dong bén trong t€ bao co tim, sy tich tu Na* lam mat dong lwc hoat ddng cua
kénh trao d6i Na*/Ca? khién Ca?* han ché trao d6i ra ngoai

- T d6 néng dd Ca?* trong t&€ bao tang vot, vi Ca? 1a ion quyét dinh strc co thit ctia soi co, su
gia ting nay dan dén tac dung hudng dong dirong o Tang stic co bop ctia co tim

Tuy nhién du duoc chttng minh c6 nhiéu cong dung trong viéc kich thich sy co bop cua tim, y
hoc hién nay thuong k

hd han ché st dung nhiing san pham tir cdy Thong thién.
SHARET
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Hinh anh vé cay Thong thién va so dé co chékich thich co bép tim

Cau 13:[SCE] Theo doan tu liéu, sy kién truc ti€p xay ra khi ngay khi hoat chat Thevetin ctia cay
Thong thién tac dong 1én té€ bao co tim la gi?

A. Kich hoat sy giai phong 6 at ion Ca? tir mang lwdi ndi chat

B. Uc ché hoat dong ctia bom Na*/K* - ATPase

C. Dao nguoc chiéu hoat dong cta kénh trao d6i Na*/K* - ATPase
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D. Lam giam néng do ion Na* ndi bao

Cau 14:[SCE] Néu mét nha nghién ctru stt dung mot loai thude X c6 kha nang "don dep” (hap
thu hoan toan) ion Ca? tw do bén trong té bao co tim, sau d6 nho chiét xuat Thong thién vao mo
co tim nay. Hién tuong gi ¢6 kha nang xay ra cao nhat?

A. Co tim dap nhanh va co bép manh mé hon rat nhiéu.

B. Bom Na*/K* - ATPase sé€ hoat dong tr¢ lai binh thuong.

C. Chiét xuat Thong thién khong thé lam tang stic co bop co tim dwoc nira.

D. T€ bao co tim sé ty dong day toan bo ion Kra ngoai

Cau 15:[SCE] Pay la biéu d6 minh hoa vé khoang diéu tri ctia cay Thong thién trong d6 mo
phong mdi tuong quan gitra Liéu lwgng (Dose) ctia hoat chat Thevetin va Ty 1€ phan tram phan
ung (Response). DPuong cong mau xanh la thé hién hiéu qua trg tim con duong mau dé thé hién
doc tinh gay suy tim cdp. ED50 (Liéu tac dung trén 50% dan sd) = 1,5 mg, TD50 (Liéu gay doc
trén 50% dan s0) = 2 mg va khoang cach gitta hai dwong cong duoc goi la Ctra s0 tri liéu
(Therapeutic Window)

Dua vao d6 thi va kién thiic sinh hoc, két luan nao sau day la dung vé viéc cuc ky e ngai viéc

dung Thong thién lam thudc trg tim?

A. Vi duong cong ddc tinh ndm bén trai dwong cong diéu tri, nghia 1a né cé doc truede khi
tac dung

B. Vi thudc khong dat dugc hiéu qua trg tim t6i da & mie 100%

C. Vi khoang tri liéu qua hep nén ranh gidi gitra cttu ngroi va hai ngwoi ceec ky mong
manh

D. Vi d€ dat ding hiéu qua tro tim can mot liéu lugng cao, tdn qud nhiéu chi phi
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