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UNG DUNG LATEX TRONG NGHIEN CUU VA GIANG DAY HOA HQC
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TOM TAT
Bai bao nay dé cdp dén van dé img dung LATEX trong héa hoc. Théng qua si dung
mét s goi Iénh quan trong 1a mhchem, pst-labo, ChemFlg phuc vu cho cac cong viéc pho
bién trong giang day, nghién cizu hda hoc nhue: viét cong thizc hda hoc, phwong trinh phan
g, vé dung cu thi nghiém, bieu dien cac logi cdng thizc cau tao hop chat hivu co, vé so do
phan #ng.
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ABSTRACT

Applying LATEX in Chemistry education and research

This article presents the issue of applying LATEX in chemistry. By using essential
packages such as mhchem, pst-labo, ChemFig is widely used in Chemistry education and
research including writing chemistry formulas, reaction equations, drawing lab-tools,
performing reaction schemes or reaction mechanisms.
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1. Giéithiéu

LATEX la mot phan mém sip chir md nguon mé duoc Leslie Lamport phat trién
dua trén nén TEX do gido su toan hoc Donal Knuth phat minh véi phién ban dau tién
ra doi vao nim 1985. Hién nay, LATEX d4 phat trién trén pham vi toan thé gioi va
duoc dung 1am tiéu chuan ché ban cho cac nha in séch, tap chi khoa hoc néi tiéng, cac
an pham cua hoi nghi khoa hoc, ciing nhu dugc dwa vao chuong trinh giang day, tng
dung lam poster, viét bai bao khoa hoc, tao file trinh chiéu, 1am luan van cho sinh vién
trong cac truong dai hoc. Ban dau, LATEX duoc wng dung chii yéu trong linh vyc toan
hoc song gan day d4 phét trién manh mé sang cac nganh khoa hoc khac dic biét trong
viéc soan thao cac tai liéu vat Ii, héa hoc...

D4i vai nhitng nguoi dung may tinh, khi chuyén sang méi truong soan thao méi,
ho thuong tim hiéu xem méi truong d6 co nhimg tinh ning gi dac biét. DSi Vo
LATEX, nguoi dung thuong so sanh véi Microsoft Word cua hdng Microsoft. Va
LATEX duoc danh gia cao ¢ cac diém sau day.

Trudc hét, tai lieu soan boi LATEX 14 tai liéu c6 tinh cau trac. Ung dung nay
giup nguoi dung chi tap trung vao soan thao noi dung van ban théng qua viéc quy dinh
san cac dinh dang chuan cho tai liéu, do d6 nguoi ding khong phai mét thoi gian chinh
stra van ban nhu chinh ¢& font cho tiéu dé, khoang céch dong... Hon nira, vin ban cé
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tinh nhat quén cao. T4t ca cac kiéu dinh dang theo chuong, theo dé muc, & muc con s&
thong nhat nhu nhau trong toan b tai lidu. Pidu nay loai bo toan bo 15i khi dinh dang
van ban. Ngoai ra, dir liéu dau ra cé tinh chuyén nghiép, boi vi LATEX xuit ra cac két
qua nhu nhau trén cic may tinh va cac hé diéu hanh khac nhau. Theo mic dinh, cac két
qua Xxuét ra s& 1a cac file c6 dinh dang DVI, dang PS hoic dang PDF. Mét uu diém nira
phai ké dén 1a LATEX x6a nhoa ranh giéi gitra phan chit van ban véi phan chit cong
thirc. Trong LATEX chit luong hinh anh caa hai phan nay 1a nhu nhau, déu sic nét, dé
nhin, khdng tao ra su khac biét va an twong hon nita 1a két qua cua cac phép toan cé thé
dugc LATEX tinh ra mot cach tu dong. LATEX con cd lgi thé 16n trong viéc tham
chiéu chéo dé phuc vu 1am muc luc tu dong, 1am chi muc (index)... Di véi hinh V&,
ban c6 thé tao ra cac hinh vé chit luong cao, cac hinh chuyén dong tham chi cac hinh
V& co tinh twong tac... chi bang cac ki ty, diéu ma Word khong thé 1am duoc Cubi
cung, LATEX duoc phan phdi va sir dung mién phi.

Bén canh nhitng wu diém ké trén, LATEX ton tai mot s6 nhuoc diém. Tha nhit,
LATEX khong thé xem dugc ndi dung vin ban truéc khi bién dich. Didu nay gy kho
khan cho nhimg nguoi quen st dung Word khi chuyén sang dung LATEX. Thu hai,
LATEX d0i hoi nguoi dung sy kién nhan dé hoc do phai hoc cach soan thao dua trén
cac dong 1énh. Thi ba, viéc thiét k& mot kiéu trinh bay méi khé vét va va mat nhiéu
thoi gian. N6i chung, LATEX thich hgp cho viéc soan nhitng cubn sach hoic van ban
ki thuat, dai, con néu soan thao cac van ban khdng c6 cau trdc hodc cau trdc 16n xon thi
nén dung Word.

Viéc cai dat LATEX kha don gian. Thong thuong véi hé diéu hanh Windows,
ngudi sir dung chi can cai dat MiKTeX Ia phan mém chira cac file hé théng cua
LATEX va mét cong cu soan thao nhu VieTEX hoic Texmaker. Bdi véi ting cong
viéc cu thé, nguoi ding sir dung céc goi lénh riéng (packages) duoc cap nhat dé dang
thdng qua hé théng MiKTeX. Sau khi soan thao xong file tex, ngudi dung s& bién dich
file nay va duogc két qua cudi cing la file pdf.

Trong nhitg niam gan day, s6 luong ngudi ding LATEX tai Viét Nam da phét
trién nhanh chong. Mot sb truong dai hoc da yéu cau hoc vién phai nop luan van dugc
soan thao béng LATEX hodc giang day LATEX cho sinh vién nhu mdt mon hoc ngoai
khéa.

D4 véi sinh vién hda hoc va nhimg ngudi lam cdng viéc lién quan dén nganh hoa
nhu gido vién, cac nha nghién ctu, viéc st dung phan mém Microsoft Word dé cé thé
viét bai béo khoa hoc, 1am luan vin, soan thao van ban ¢ cong thirc hda hoc, V& cac so
dd va co ché phan ung, vé cac dung cu thi nghiém... doi hoi nhiéu cong sic va bat
budc phai dung thém cac phan mém phu trg nhue ChemWin, ChemLab, ChemDraw.
Céc cdng viéc nay hoan toan co thé giai quyét don gian voi LATEX chi voi mot s6 it
goi lénh tiéu biéu.
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2. Cac goi lIénh thwong dung cho soan thao vian ban hdéa hec

Trong qué trinh phét trién, LATEX da duoc tng dung dé bién soan céc tai liéu
hoa hoc tur rat sém. Hang loat cac goi Iénh dugc viét nham dap tng nhu cau nay nhu
achemso, biblatex — chem, bpchem, chem — journal, chemarrow, chemcompounds,
chemstruct, chemstyle, isotope, ochem, xymtex... nhung chi dén khi cac géi Iénh
mhchem, pst-labo, va dac biét 1a ChemFig ra doi mai giai quyét triét dé cac van de lon khi
bién soan van ban hda hoc.

Ung dung cua goi 1énh mhchem

Dia chi tai: http://www.ctan.org/tex-archive/macros/latex/contrib/mhchem

Téc gia cua goi lénh 1a Martin Hensel d4 phét trién dén version 3. DPay 1a mot goi
lénh dung dé biéu dién cac nguyén t6 va cong thirc hda hoc ciing nhu phwong trinh hoa
hoc. Cac chirc nang chu yéu cua goi Iénh mhchem bao gom:

- Biéu dién cac cong thizc co ban

Chi bang 1énh \ce{biéu thirc héa hoc} co thé biéu din biéu thirc héa hoc da dang
v&i cach viet don gian dong thoi goi Iénh xir 1i rat thong minh doi véi cac con so trong
cong thire nhu chi s6 trén, chi s6 dudi, cac so dung trude va sau cong thirc.

Bdng 1. M Iénh minh hoa mét sé chat

Cu phap lénh Két qua
\ce{H+} H*
\ce{S04"2-} SO,*
\ce{1/2H20} %HZ 0
\ce{H2S04} H2S04
\ce{"{16}_{8}0O} 16.0

- Biéu dién cac lién két hoa hec
Trong mhchem, sir dung c phép 1énh \bond{} két hop véi cac ki hiéu -, =, # dé
chi lién két don (sbond), d6i (dbond) va ba (tbond) twrong (rng nhu sau:
Bdng 2. Ma Iénh minh hoa cac logi lién két chai yéu trong hop chat hitu co

Cu phap lénh Két qua
\ce{CH3-CHO} CHs; - CHO
\ce{CH2=CH-C#CH} CH, = CH - C=CH
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Dé biéu di2n lién két yéu, lién két cho nhan, dung lénh \bond c6 thém cac tly chon

h{. b {=hA{<)

Bdng 3. Ma Iénh minh hoa mét s6 logi lién két yéu

Cu phéap Iénh

Két qua

\ce{O = S \bond{->}O}

0=5S-0

\ce{Br*+ \bond{~}CH2 \dbond CH2}

BI’Jr CH2 = CH2

\ce{H20 \bond{...}NaCl \bond{...}H20}

Hgo ...NaCl Hgo

- Biéu dién phwong trinh phdn rng héa hec

Viét phuong trinh héa hoc 14 tinh nang ndi bat cia géi mhchem véi nhiéu tay
chon vé céc loai miii tén va diéu kién phan tng. Ngoai ra, géi nay con hd trg viét chir
dudi cong thirc hoa hoc cua céc chat trong phuong trinh phan ang.

Bdng 4. Ma Iénh minh hoa mét s6 phurong trinh hda hoc

Cu phap lénh Két qua
\ce{CO2 + C -> 2CO} CO, + C — 2CO
\ce{2NO2 <=> N204} 2NO, == N,0,
\ce{2S02 + 02 -> ©
[\text{\ce{t"0}}] 2SO0, + 0O, = 2803
[\ce{V205}] 2503} V20s
\ce{Zn"2+<=>[\ce{+ 20H-}]
[ce{+ 2H+3] +20H" +20H"
$\underset{\text{ Amphoteres 72+ Zn(OH), ¢ [Zn(OH),]*
hydroxid}}{\ce{Zn(OH)2 v}}$<=> OH" OH
C[+20H-][{+2H+}]$\underset Amphoteres hydroxid Hydroxozikat

{\text{Hydroxozikat}}
{\cf{[Zn(OH)4]"2-}}$}

Ung dung cua goi Iénh pst — labo

Dia chi tai: http://www.ctan.org/tex-archive/macros/latex/contrib/pst-labo

Trong tét ca cac gi lénh hd trg cho soan thao héa hoc chi ¢ duy nhét goi pst —
labo caa nhom tac gia D. Girou, C. Jorssen, M. Luque va H. Vob hd tro vé cac dung cu
thi nghiém. GGi nay dua trén céc Iénh cua goi Iénh PSTricks do @6 phai bién dich file
van ban theo thi tu file.tex — file.dvi — file.ps —file.pdf. Géi pst — labo cho phép vé
riéng I¢ nhidu dung cu thi nghiém dén mot bo thi nghiém héa hoc hoan chinh.
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Bdng 5. Ma Iénh vé mét s6 dung cy thay tinh

\psset{unit=0.5cm}
\pstTubeEssais

\pstTubeEssais[glassType=ballon] E
\pstTubeEssais[glassType=erlen]
\pstTubeEssais[glassType=becher]
\pstTubeEssais[glassType=flacon] Q

\pstTubeEssais[glassType=fioleJauge]

yry=
A

Két hop nhiéu tiy chon, géi pst — labo c6 thé v& bo thi nghiém hoa hoc rét dep.
Ngudi bién soan c6 thé xoay, danh sb, két ndi cac dung cu, dat nhan cac héa chat, thém
dén khi Bunsen, kep gd, thém 6ng thay tinh, sinh han, buret, phéu loc, may do pH, day
dan, biéu dién trang thai cua c4c chat trong thi nghiém hda hoc... vi mot ma Iénh ngén
gon.

Bdng 6. Ma Iénh vé mgt bg thu khi hoan chinh

\psset{unit=0.5cm,glassType=ballon,
becBunsen}
\psframebox{\pstChauffageTube
[becBunsen,barbotage]}

Ung dung cua goi Iénh ChemFig

Dia chi tai: http://www.ctan.org/tex-archive/macros/latex/contrib/chemfig

Vin dé sir dung LATEX dé vé& cong thirc ciu tao chat 12 mot van dé phuc tap dic
biét khi can vé mot céng thirc ciu tao cua mot hop chat hitu co. D4 ¢ nhiéu goi Iénh
duoc viét dé giai quyét van dé nay nhu xymtex, streeTEX, ochem... Mdi goi déu c6 wu va
nhucc diém riéng bai sy da dang, phiic tap tir cai dt cho ti viét ma lénh, didu do gay
bdi rbi cho ngudi st dung. Goi ChemFig duoc viét boi Christian Tellechea da giai quyét
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duoc van dé ndy voi wu thé rat 16n 1a ci phép 1énh don gian, vi vay géi Iénh nay nhanh
chdng pho bién rong réi va tao dugc hing thi véi nguoi bién soan van ban hoa hoc.
Str dung ChemFig d& dang vé dugc cac dang cong thirc cdu tao sau:
- Cong thac Lewis

NH,
\chemfig{*6(-=-=(-\lewis{2:,N}H_2)-=)}
- Cong thirc cdu tgo ion
\chemfig{-\chemabove{N} N//
{\scriptstyle\oplus}(=[1]O)[7]O"{\ominus}} @\8
- Cong thirc cdu tgo phan tik dang rat gen
\chemfig{H_3C-{{(CH_2)}_3}-CH=CH_2} HsC — (CH2)3 — CH = CH;

- Cong therc cdu tgo cia phan ti c6 nhanh
Dé v& mot nhanh, diing thém mé Iénh viét cho nhanh gén truc tiép vao nguyén tir do.

CHs
\chemfig{H_3C-CH(-[2]CH_3)-CH_3}

HyC——CH——CHj

D4i vai cac phan tir phic tap, doi khi can vé lién két gitra hai nguyén tir khong ¢
canh nhau, d€ lam dugc viéc nay, ki tu ? dugc sir dung nham chi ra su lién két gitra hai
nguyén tir dd dugc danh dau bang ki tu ? d6.
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HsC
\chemfig{H_2C(-C?[a]H-[:-30] N\
CH_2-[:30]C?[b]H-O-CO-C_6H_5) HoC C——CH——CO——0CH,
“[2]CH_2-[.1.7]CH(-[3]N?[a]- | ‘ \
[3]H_3C)(-[,1.35]C?[b]H-CO-OCH_3)} HzC—CH\ ___CH—O0——CO—CgHs
C
Ha
(Cocain)
- Cobng thic Cram
H
\chemfig{C(-[5]H)(-[2]H) C|:””””H
(<[:-70]CI)(<:[:-20]H)} § / \Cl
- Coéng thic phai canh
Br H R
\chemfig{(-[2]Br)(-[:-30]H)(-[:-
120]R)-[:5,3](-[:-95]Br)(-[:30]R)(-
[:120]H)} R H Br
- Cong thec chiéu Fiso
CHs
_ H———F—cl
\chemfig{H-(-[2]CH_3)(-[6](-[4]CI)
(-[6]CH_3)-H)-Cl} Cl—1—H
CHs  (threo -2,3- diclobutan)

Dung ChemFig V& cac phan tir phic tap rat hiéu qua.

\chemfig{*6(---N(-[:30](=[2]O) N N o)
(-[:-30]="[:30]-[:-30]="[:30]-[:-30] Q O>

(*6(-=-(*5(-0--0-))=-=))))---)}

(Piperine)
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\chemfig{*6(-(-[:-90](=[:-45]O)(-[:-
135]HO))=-0>:(-[2]0>[:30](*6(-O-(<[:-
30]-[:30]0OH)-(<:0OH)-(<[2]OH)-
(<:[:150]HO)-))-(<:[2]H)
(*5(-(<:[:108])-(<:[:180]HO)--(<:[:-90]H)-
)-)}

HO 'e)

(Axit loganic)

Goi lénh ChemFig con ¢ thé biéu dién cong thuc ciu tao cua polime, vé duoc
phuong trinh, chudi phan wng, dac biét nhat 1a vé dugc co ché phan ng, so do tong
hop céc hop chat hitu co.

Ngoai ba géi lénh ¢4 dé cap trén day, LATEX con dugc dung dé tao céc file trinh
didn (presentation), v& so do tu duy, v& d6 thi, va lam dé thi tric nghiém rat nhanh
chéng, hiéu qua, dap (ng cac yéu cau caa qua trinh di mai hién nay trong cong tac
giéo duc.

3. Kétluan

Nhiing cong viéc lién quan dén hoc tap, nghién ciu va giang day hda hoc thuong
xuyén phai soan thao mét sé luong 1on van ban. Tinh dic thu vé noi dung caa nhing
van ban ki thuat nay da gy ra rat nhiéu kho khan va tén thoi gian khi phai soan thao
boi Microsoft Word. Sy phét trién caa LATEX véi cac goi lénh pha hop, théng minh
hon, s& 1a mot huéng giai quyét mai c6 hiéu qua va dem lai van ban chét lugng cao.
Trong thoi gian toi, LATEX dugc mong doi s€ la mot cong cu pho bién trong viéc bién
soan céc tai liéu hda hoc ndi riéng cling nhu cac van ban khoa hoc ki thuat noi chung.
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