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THIET KE E-BOOK HO TRQ HOC SINH TU HQC PHAN KIM LOAI
HOA HOC 12 CHUONG TRINH NANG CAO

NGUYEN TRi NGAN’

TOM TAT
E-book la mét cudn sdch gido khoa dién tir (dang s6). Ngoai nhiing ngi dung thwong
gdp & mét cudn sach gido khoa théng thwong, e-book con cé céc file phim anh, mau sac
hdp ddn, ¢6 sw twong tdc giita sach va nguoi hoc nham tang himg thi hoc tap. Bai bao nay
trinh bay vé qua trinh thiét ké va ngi dung cia e-book hé tro- hoc sinh tir hoc phan kim logi
Hoa hoc 12 chwong trinh ndng cao.
Tir khoa: e-book, hd trg, tu hoc, Hoa hoc 12, kim loai, nang cao.
ABSTRACT
Designing an e-book to facilitate students to self-study the metal section
in advanced Chemistry for 12" grade
E-book is an electronic textbook (digital). Besides the common contents in normal
textbooks, e-book also has movie files, attractive colors, providing interaction between
books and learners to increase interest in learning. This article presents the design process
and the content of an e-book to facilitate students to self study the Metal Section in

Advanced Chemistry for 12" grade.

Keywords: e-book, facilitate, self study, chemistry 12, metal, advanced.

1.  Médiu
Su phat trien manh mé cia cong
ngh¢ théng tin va truyén thong

(Information and Communication
Technolagy — ICT) trong nhimng nim gan
day d4 tac dong vao hau hét cac linh vuc,
lam thay d6i rat 16n dén doi song kinh té
xa hoi.

bang va Nha nudce ta luén quan tdm
dén van d& ung dung cong ngh¢ thong tin
trong tat ca cac linh vuc ciia doi séng x4
hoi, déc biét 1a vai gido duc. B6 Giao duc
va Pao tao d4 cy thé hoa tinh than nay
bang Chi thi s6 29/2001/CT-BGD & BT
cua Bo truong Bo Gido duc va bao tao
Vé viéc tang cudong giang day, dao tao va

" ThS, Trwong THPT Long Thanh, Béng Nai

ung dung cong nghé¢ thong tin giai doan
2000 - 2005. Mot trong 4 muc tiéu dat ra
1a “Pay manh tmg dung cong nghé thong
tin trong cong tac giao duc va dao tao &
c4c cip hoc, bac hoc, nganh hoc theo
huéng sur dung cong nghé¢ thong tin nhu
la mot cong cu hd trg ddc luc nhét cho
d6i méi phuong phap giang day, hoc tap
& tat ca cac mon hoc” [5].

Phi hop véi viéc d6i méi phuong
phép day hoc theo hudng phat huy tinh tu
luc, tich cyc, chu dong, sang tao va nang
luc tu hoc cta hoc sinh, mot hinh thac
dao tao moi dd dugc du nhdp vao nudc
ta: E-learning. M6 hinh dao tao truc
tuyén nay da nhanh chéng phat trién véi
nhitng uu thé nhét dinh trong viéc hd trg
tdi da cho viéc tu hoc cua nguodi hoc.
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2. Co sé khoa hec cia viéc thiét ké
e-book hé tro hoc sinh tw hoc
2.1. E-book

E-book 14 tir viét tit cua electronic
book, theo tiéng Viét 1a sach dién tu. Vé6i
cach hiéu don gian nhat, e-book la phién
ban dang sb (digital) cua sach. E-book c6
nhitng wu thé vuot troi so voi sach in
thdng thuong nhu: gon, nhe, dung lugng
rat 16n, kha ning truy nhap thdng tin
nhanh chdng, chinh x&c; c6 nhitng ung
dung da moi truong (multimedia) nhu
van ban (text), hinh anh, mau sic, video,
hiéu ung hoat hinh v.v... Do do, tir nhitng
nam 90 cua thé ki XX dén nay, e-book da
ngay cang dugc quan tdm va dugc coi
nhu mét cdng cu dic lec hd trg day hoc.
2.2. Cdc dinh hwong thiét ké e-book hé
tro hoc sinh tw hgc

% Quan diém chung

Ung dung thanh tyu cia céng nghé
thdng tin va truyén théng (ICT) trong
viéc x@y dung va dua vao su dung sach,
gido trinh, hoc liéu dién tir la mot cudc
cach mang giao duc that su. ICT gilp
ching ta xay dung dugc gido trinh dap
tmg duoc nhiing yéu cau cip thiét cua
thuc tidn: tao toi da dong luc va kha ning
tu hoc cia ngudi hoc, Iéy nguoi hoc lam
trung tdm. Chinh vi vay, e-book phai dap
g mot s6 vai trd nhu: cung cap, hd trg
nguoi hoc khdm pha tri thac, ty nghién
cau; tro gitip ngudi hoc tra 10i thic mac,
ty kiém tra, danh gia va tu diéu chinh ...

% CAac yéu cau co ban cia vige thiét

ké e-book

118

Dé viéc sir dung e-book c6 hiéu qua
cao, viéc thiét ké can dam bao céc yéu
cau co ban sau:

v’ Y&u cdu vé ngi dung

Chinh xac, phong phu, da dang,
khoa hoc, dam bao tinh logic, tdng kha
nang hung thu hoc tap cho hoc sinh.

v Yéucdu vé trinh bay

Giao dién dep, cudn hit hoc sinh,
dé sir dung, logic, khoa hoc, phli hop véi
trinh d6 vi tinh caa hoc sinh phé théng.

v Yéu cdu vé bai tdp

Céc loai bai tap trong e-book bao
gom bai tap tu luan, bai tap tric nghiém,
bai tap thuc nghiém, bai tap thuc tién.
Bai tap phai phong phu, da dang, str dung
ngdn ngit trong séng, dé hiéu. Céc s lieu
phai chinh x&c va khoa hoc. Nhirng bai
tap kho phai co su goi y, huéng dan va
bai giai chi tiét dé giup hoc sinh trong
Viéc tu hoc.

Pé gilp HS ndm viing cac phuong
phap giai bai tap thi e-book phai thiét ké
theo tirng chwong, mdi chuong dugc trinh
bay theo ting chu dé. Trong ting phuong
phap giai bai tap déu phai co: co so li
thuyét, vi du minh hoa va bai tap dé hoc
sinh tu luyén tap.

v' Yéu cdu vé phim Héa hec

Cac phim phai rd nét, cac hién
tuong xay ra hoc sinh cé thé quan sat
dugc, cac phim nay phai bdm sat noi
dung cua chuong trinh. Can c6 thém
nhiing thi nghiém vui nham gay hing thi
hoc tap cho hoc sinh.

v’ Y&u cdu vé trg gitp hec sinh
ty kiém tra
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Céc cau hoi trong cac bo dé kiém
tra phai bam sét chuan kién thic, ki ning
cua B9 gido duc va bao tao. Cau hoi phai
badm sat muc tiéu caa bai, cia chuong.
Céau hoi phai vira sic va phéan loai duoc
trinh @6 hoc sinh. Trong qua trinh hoc
sinh 1am bai c6 déng hd dém nguoc gidp
hoc sinh canh thoi gian dé 1am bai, hon
nita gitip hoc sinh ty danh gia phan tram
cbng viéc dugc hoan thanh vai thoi gian
quy dinh. Sau khi hoc sinh lam bai xong,
e-book s& tw dong cham diém dé gidp hoc
sinh ty danh gia trinh d6 cua ban than.
Thong qua kiém tra hoc sinh s& nd luc
hon nita trong tu hoc dé dat sé diém cao
hon.

v Yéu cdu Vvé hwéng din sir
dung

Céan phai c6 huéng dan cach st
dung e-book mét céch chi tiét kém theo
nhitng phan mém hd trg doc chuong trinh
néu can thiét.

2.3. Quy trinh thiét ké e-book

Gom cac budc:

Buwéc 1. Xic dinh vé tong quan dé
thiét ké e-book

- Xac dinh déi twong st dung, thoi
diém st dung trong qua trinh day hoc;

- Xac dinh muc tiéu can dat dugc vé
noi dung va hinh thirc caa e-book;

- Xac dinh c4c tai nguyén can phai c6
dung lam tai liéu tham khao quan trong
dé bién soan e-book nhu: SGK, sach bai
tap, dé thi, sach tham khao, cac e-book,...

- Xac dinh céc cong cu dé thyuc hién
e-book, d6 1a nhitng phan mém lién quan

ciing nhur phan mém chuyén ding dé tao
e-book theo dung y tuong cua céc gia.
Buwoc 2. Xay dung ngi dung

- Can cir vao cac muc tiéu da xay
dung ¢ budc 1 dé tién hanh xay dung,
soan thao ndi dung e-book;

- Dung cac phan mém soan thao vin
ban dé tién hanh bién soan:

+  Hé thdng cac bai tom tat Ii
thuyét;

+  Heé thong cac phuong phap
giai bai tap;

+  Hé thdng bai tap: tu luan, tric
nghiém, thuc tién, thuc nghiem;

+  Hé thdng cac bai kiém tra;

+  Noi dung cia phan thu gian.

- Tap hop cac movies thi nghiém vé
hoa hoc lién quan dén chii dé chinh vé e-
book.

Buwéc 3. Thiét ké e-book

- Xac dinh mau chu dao cua e-book
va phong cach phbi mau cua trang chu;

- Thiét ké cac link c6 mat giao dién
cia mdi phan, mdi muc sao cho dat ba
yéu cau: tién dung, mi thuat va ki thuat
thyuc hién don gian;

- Tién hanh chuyén céac cau hoi, bai
tap, huéng dan, bai tap tir tap tin .doc
thanh tin .mng. Chuyén movies sang dinh
dang flv.

Buwéc 4. Chay thir san phdm trén
may tinh

- San pham duoc déng goi trén ting
DVD va guri cho mdt nhom nho GV, HS
str dung thir rdi phan hoi két qua;

- Thu thap y kién phan héi va tién
hanh chinh stra.
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Buwéc 5. Thiét ké bia DVD va in sao

Cén lay tong s6 HS cac 16p thuc
nghiém va téng sé6 GV can tham khao y
kién dé quyét dinh sé luong DVD can in
sa0.

Buwoc 6. Thir nghiém

- Bién soan phiéu tham khao y kién
GV. Théng nhit ké hoach véi GV bo
mon Hoba hoc & 16p chon thuc nghiém.

- Bién soan phiéu tham khao y kién
HS va goi kém DVD cho HS thuoc céac
16p thuc nghiém.

Buwoc 7. Danh gia e-book

Thu thap két qua cac bai kiém tra
15 phat, 1 tiét, cac phiéu tham khao y
kién GV va HS dé tién hanh danh gia
murc d hiéu qua cua viéc sir dung e-book
trong tu hoc.
2.4. M@t sé phan mém thiét ké e-book

Gom co:

¢ Notepad

La phan mém duogc cai dit sin khi
dung hé diéu hanh Windows. Notepad 12
phan mém nhép van ban dang text don
gian nhat duoc &ng dung dé tao ra trang
Web mot cach don gian.

+» Adobe Flash CS4

Ngay nay, Internet va dac biét la
World Wide Web (WWW) da tr¢ thanh
mot dich vu théng tin gin chat voi doi
séng kinh té - x4 hoi va Adobe Flash tro
thanh mot dd hoa hoat hinh cho Web.

Adobe Flash (truéc day 1la
Macromedia Flash) 1a cong cu dé phat
trién cac tng dung nhu thiét ké cac phan
mém md phong. Sir dung ngdn ngir lap
trinh ActionScript dé tao cac tuong téc,
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céc hoat canh trong phim. Biém manh
cua Flash 12 c6 thé nhing cac file am
thanh, hinh anh dong. Flash ciing c¢6 thé
Xuat ban da dang céc file kiéu html, exe,
ipg.... dé phu hop véi céc tng dung cua
nguoi su dung nhu trén Web, CD,..

+»+ Adobe photoshop

Adobe Photoshop la mét chuong
trinh xir 1i anh manh nhét hién nay, dua
vao céc cdng cu va céc Iénh thich hop cé
thé hiéu chinh hinh anh theo y muén nhu:

- Khic phuc céac 16i ki thuét thong
thudng trong tam anh;

- Chinh sra hinh anh dé loai bo cac
vét do, vét tray, tham chi c6 thé loai bo
ca mot mang hinh ma minh khong thich;

- Stra chira anh nghé thuat;

- Dé tao trang Web, rat can dén
Photoshop vi nho nd ma hinh anh tré nén
nhe hon va mau sac phu hgp hon.

* Math Type 5.0

Pay 1a phan mém toan hoc hd trg
rait manh trong viéc tao nhanh Ccéc
phuong trinh héa hoc, cac biéu thirc toan
hoc nhd cic phim tit. Phién ban 5.0
twong thich vdi ca WinMe va XP, Office
97, 2000, XP va rat dé sir dung.

+ FastStone Capture

- L& phan mém cit man hinh nén
chuyén nghiép.

- Khi st dung can khoi dong chuong
trinh va 4n Ctr + PRTSC dé chup lai hinh
nén, chon phan chup va chup rdi save lai.
3.  Giéi thigu e-book hd trg hoc sinh
tw hoc phan kim loai Hoéa hoec 12
chwong trinh nang cao
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Trang chu la noi ma cac ndi dung
quan trong nhat can duoc lién két voi
nhau mot cach hop Ii va khoa hoc dé tao
diéu kién dé dang cho ngudi st dung
nhanh chéng tra ciru dugc cac ndi dung
can xem. Bén canh do, trang chu can thé
hién mot cach sinh dong va dep mét dé
nguoi xem khéng c6 cam giac nham
chan, day ciing chinh 1a wu diém cua
SGK dién tr ma SGK thuong khdng cé
duoc.

Véi muc tiéu d6 trang chu dugc
thiét ké nhu sau :

1. Banner gidi thiéu tya dé SGK
dién tir va nguoi bién soan.

2. Menu chira 7 muc chinh gdm céc
noi dung sau:

% Hwéng ddn: Huéng dan hoc sinh
cach sir dung e-book

% Li thuyét: Giéi thiéu hé thong cac
bai trong chuwong 5 “Pai cuong vé& kim
loai” va chuong 6 “Kim loai kiém, kim
loai kiém tho, nhém” va chuong 7
“Crom, sit, ddng”. Cac bai duoc thiét ké
gidng noi dung trinh bay trong SGK
nhung d4 dwoc tom tit lai thanh nhiing
nét chinh dé hoc sinh dé thugc, d& nho.

% Phwong phdp gidi bai tap: Trang
ndy cung cap cho cac em phuong phép
giai bai tap chung cho hoa hoc kim loai
va phuong phap cua ting chuong. Phan
nay co noi dung tirng phuong phap, bai
tap mau va bai tap tu luyén cé goi v giup
cac em rén luyén ki nang giai toan Hoa
hoc.

< Bai tdgp: gom cac dang bai tap
sau: bai tap tu luan, bai tap tric nghiém,

bai tap thuc tién va bai tap thuc nghiem.
Trang “Bai tap” dugc bién soan theo tirng
tirng chu dé va theo timg chuong.

- Bai tdp tw lugn: e-book d& cung
cap mot thu vién bai tap theo tung
chwong, theo tirng chu dé, trong mdi bai
tap déu c6 bai giai chi tiét, d& hiéu.

- Bai tgp trdc nghigm: duoc sap xép
theo timg chwong, ting chu dé. Mdi cha
dé gom rat nhiéu bai tap, phong phu, da
dang, c6 day du mirc do: biét, hiéu va van
dung. Ddi voi bai tap c6 muc do biét e-
book chi cho biét dap an ding, con
nhitng bai c6 mic do hiéu va van dung e-
book con ¢6 phan huéng dan, sau dé la
bai giai chi tiét, ngan ngon.

- Bai t@p thuc nghiém: mdi bai déu
c6 dé bai, phim minh hoa va bai giai.

- Bai td@p theec tién: co ca bai tap tric
nghiém va bai tap tu luan, bai tap tric
nghiém mdi bai gom c6 dé bai va dap an.
Bai tap tu luan mdi bai déu co dé bai va
bai giai.

% Thw gidn: gdbm cac muyc sau:

- Gidi thiéu chan dung va cudc doi
su nghiép cua mot nha Hoa hoc ndi tiéng
trén thé gioi nham gidp hoc sinh biét
dugc nhirng dong gbép va nhitng cbng
trinh nghién cau nham phat minh ra
nhitng thanh tuu khoa hoc cho nhén loai.

- Chuyén vui Hoa hoc: giup hoc sinh
thu gidn ldc can thiét.

- Danh sach cac nha Hoéa hoc doat
giai Nobel Hoa hoc.

- P vui Héa hoc.

- Lich sir cia mot s6 nguyén t6 kim
loai.
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- Thi nghiém vui: giup HS vira hoc
vira giai tri véi nhitng kién thirc bé ich,
hap dan.

< Phim Hoéa hec: gom cac movies
thi nghiém Ho6a hoc, hay nhiing thi
nghiém md phong dugc sip xép theo
ting cha dé:

- Dai cuong vé kim loai;

- Kim loai kiém, kim loai kiém tho,
nhom;

- Crom, sit, dong;

- Thinghiém vui.

E-book cung cip cho HS rat nhiéu
movies thi nghiém hay. HS s& chdng
quén néu khong xem tryuc tiép cac movies
thi nghiém.

3. Dia chi lién hé: Tén va dia chi
cua tac gia bién soan e-book.

4. Menu chira 3 muc phu gom cac
noi dung sau:

% Gidi thiéu e-book: giéi thiéu tong
quan vé e-book.

% Bdng tuan hoan: véi 111 nguyén
t6 hda hoc, bang tuan hoan cung cip day
du cac thdng tin khoa hoc can thiét vé cac
nguyén t5 héa hoc cho HS.

< Day di¢n hoa: la mot ddy nhirng
cap oxi héa khur cua kim loai ¢6 kem theo
gid tri thé dién cuc chuan.

4.  Nhirng cha y khi sir dung e-book
trong viéc hd tre hec sinh tu hoc

Viéc st dung e-book cua hoc sinh
can co6 huéng dan va kiém tra cua giao
vién cu thé nhu:

- GV nén thuong xuyén ra cac bai tap
c6 trong e-book dé kiém tra xem HS c6
tu hoc & nha hay khéng.
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- Dbi véi trang “Li thuyét”, “Phuong
phap giai bai tap”, “Bai tap” GV co thé
xuat noi dung cua cac trang nay ra file
word dé HS thuan tién trong viéc tu hoc.

- GV yéu cau HS tha sic véi trang
“Kiém tra” nham rén luyén ki nang lam
bai kiém tra, bai thi, ddng thoi ty danh
gia trinh d6 cua ban than sau khi d& hoc
noi dung cua céc trang “Li thuyét”,
“Phuong phap giai bai tap”, “Bai tap”,
“Phim Hdba hoc”.

- Khi hoc véi e-book, GV yéu ciu
HS ghi nhé phuong cham “ Hoc ma choi,
vui dé hoc”. Do vay trong qué trinh hoc
tap HS nén vao cac trang “Thu gidn”,
“Phim Hoéa hoc” dé giai tri.

- GV nhic nhé HS tuyét ddi khong
nén xem nhe phan Ii thuyét, vi day chinh
1a kién thire nén tang gitp HS 1am tét céc
loai bai tap.

- HS c6 thé hoc theo nhém, vi céch
hoc nay cac thanh vién trong nhom c6 thé
hé trg cho nhau cung tién bo, phat huy
vai trd cua tap thé.

- GV luu y HS: Trong qua trinh HS
tu hoc vé&i e-book, néu HS ¢6 van dé gi
khéng hiéu c6 thé gui mail hoic dién
thoai cho tac gia e-book, tac gia sé giai
dap cac thic mac.

5. Téac dung cia e-book hd trg hoc
sinh tw hoc phan kim loai Hoéa hoc 12
chwong trinh nang cao

Qua thuc té HS sir dung e-book da
mang lai nhiing két qua nhur:

- E-book cung cdp cho HS nhiéu noi
dung phong phid bao gdm hé théng héa
kién thac phan Ii thuyét, cac phuong
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phép giai bai tap c6 kém theo vi du minh
hoa, hé théng bai tap cd kém theo bai
giai, ngan hang dé kiém tra...

- E-book c6 nhiéu phim thi nghiém
minh hoa rat hay, gilp HS nhé bai lau
hon, thu gidn khi can thiét.

- E-book thiét ké hop Ii khién mén
hoc khdng khé khan va nham chan vi cé
nhitng hinh anh dep, clip sinh dong, thi
nghiém hap dan... e-book huéng din cu
thé giup HS khéng phai bo thém thoi
gian dé tim céc bai tap, gilp HS lam
duoc nhiéu bai tap kho, dé kiém tra va c6
thé hoc bét cr Iic ndo, tao méi truong tu
hoc tich cuc.

- E-book gitp HS hé thdng, khéi quat
cac kién thirc d4 hoc, m& rong nhing
kién thire chua biét.

- E-book gilp HS nh& nhanh kién
thire hon, biét cach lam bai nhanh hon
khi gap cdc dang toan c6 phuong phap
giai nhanh.

- E-book gitp HS hiéu rd bai, trén
l6p khdng kip v& nha c6 thé xem lai.
Gilp HS ty tin khi 1am bai kiém tra, mo
rong kién thic, Iy lai kién thirc co ban,
tu hoc tot hon.

- E-book gilp HS rén luyén ki nang
giai nhanh bai tap tric nghiém, ké ca
nhirng cau kho.

- Rén luyén nang lyc tu duy, kha
nang nhan dang bai toan, va phuong phap
giai cua dang nay.

- Ty danh gia trinh d6 cua ban thén
thdng qua cac bai kiém tra.

6. Mot sé két qua thuc nghiém

Chung t6i da tién hanh thuc nghiém
& 3 truong: THPT Long Thanh (Bdng
Nai), THPT Tam Phudc (Pong Nai),
THPT V& Thi Sau (TPHCM), gém c6 5
I6p thuc nhiém va 5 16p d6i ching Voi
téng sé 406 hoc sinh. Sau khi cho HS 1am
bai kiém tra 15 phit (gdom 10 cau hoi tric
nghiém khach quan), bai kiém tra 45 phat
(96m 25 céu hoi tric nghiém khach quan)
chung t6i d& thu lai bai kiém tra, tién
hanh chdm diém, xt 1i s§ liéu. Dua vao
bang phan phéi tan sudt liy tich, bang
phan phdi tan sudt va do thi dwong liiy
tich bai kiém tra, ching t6i nhan thiy
diém bai kiém tra cua 16p thuc nghiém
cao hon so vé6i 16p ddi ching, ching to
viéc sir dung e-book dé tur hoc dd gop
phan nang cao két qua hoc tap.

Bén canh viéc tién hanh cho HS
lam bai kiém tra ching tdi con tién hanh
ldy y kién vé e-book. Sau khi phat phiéu
diéu tra, chung toi d4 thu duoc 36 phiéu
nhan xét cua gido vién va 204 phiéu cua
hoc sinh.

- Hau hét cac y kién nhan xét déu cho
rang: e-book dugc xay dung rat da dang,
phong phd, khoa hoc va sinh dong, hap
dan duge ngudi hoc, phll hop véi chuong
trinh Hoa hoc 12.

- 100% GV cho rang: e-book da gitp
cho GV & cac truong THPT ¢6 tu lidu dé
phuc vu day hoc va nang cao dugc trinh
d6 chuyén mon.

- 100% HS cho rang: e-book da hd
tro tich cuc HS trong viéc tu hoc phén
kim loai Héa hoc 12 chuong trinh nang
cao.
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7. Kétluan

Trai qua quéa trinh thiét ké, xay
dung va thir nghiém e-book hé tro tu hoc
gom trang Ii thuyét (tém tit noi dung cua
3 chuong theo sich gido khoa lop 12
nang cao), trang phuong phap giai bai tap
(gom c6 25 phuong phép), trang bai tap
(gom c6 866 cau hoi bai tap), trang kiém
tra (9om 18 dé kiém tra 15 phut va 6 dé
kiém tra 45 phat c6 chim diém tryc tiép),
trang phim Hdéa hoc (c6 63 phim Hoa
hoc). Ngoai ra con cd thém bang tuan
hoan va ddy dién hda cua kim loai gilp
hoc sinh tra ciru cac thdng tin can thiét.

E-book dA tich hop cac phan mém
(Macromedia Flash MX, Orbitalviewer,

Chem Office, Chem Lab, eXe, ...), Vi
c4c minh hoa sinh dong, gép phan khoi
day huang thd hoc tap, 1ong ham hiéu biét,
kham phé tri thic caa hoc sinh. E-book
cling c6 thé duoc su dung nhu mét tai
lieu tham khao, tra cru bd ich cho céc
gido vién, hoic dung dé phdi hop véi
PPDH truyén théng lam ting hiéu qua
cua qué trinh day hoc Hoéa hoc & truong
phd thong. Pay la mot viéc lam thiét
thuc, cu thé héa chu trwong day manh
ing dung cdng nghé thdng tin va truyén
thdng trong day hoc cua Bo gido duc va
bao tao.
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