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Chuong 1. Mé dau: mon Sinh hoc, phwong phap nghién ciru va
cac cﬁp d@ to chure sﬁng — Chapter 1. Introduction: biology, research methods

and levels of organisation

Muc tiéu chwong — Chapter objectives

* Noi dugc sinh hoc nghién ctru céi gi, dé 1am gi, va ké dugce cac nganh nghé gén Vo1
no.
Say what biology studies, what it is for, and name the careers linked to it.

« Thiét ké duoc mot thi nghiém c6 ddi ching va lip lai, chi rd bién doc lap, bién phu
thudc.
Design an experiment with a control and repeats, naming the independent and dependent
variables.

« Poc dugc bang s6 liéu va do thi ciia mot thi nghiém rdi rat ra két luan cé can ci.
Read the table and graph of an experiment and draw a conclusion that rests on the data.

« Xép ding mot tap hop sinh vét vao cap do to chic song va giai thich vi sao sinh vat 13
hé m¢, tu di€u chinh.
Place a group of organisms at the right level of organisation and explain why living things
are open, self-regulating systems.

1.1. Sinh hoc nghién ctru gi va dé 1am gl — What biology studies and what it is for

Ban udng mot cdc sita chua, vai tiéng sau thdy khoe hon. Trong coc c¢6 vi khudn sdng,
trong ngudi ban co vo s6 té bao dang 1am viéc, va sita chua do mét qua trinh séng cia vi
khuén tao ra. Mot bita an quen thudc da cham téi ba mang cia sinh hoc.

You eat a pot of yoghurt and feel better a few hours later. The pot holds living bacteria, your

body holds countless working cells, and the yoghurt itself is made by a living process in bacteria.
One ordinary snack touches three areas of biology.

KHAI NIEM 1.1 (Sinh hoc) / CONCEPT 1.1 (Biology) — Sinh hoc 14 nganh khoa hoc
nghién ctru vé sy song. Di tugng cta nd 13 cac sinh vat va cac cap do to chirc cua thé gidi
sdng. Muc tiéu 13 hiéu cu trac va cach van hanh cia cac qua trinh séng & moi cap do. Tir d6
con ngudi diéu khién va dung hop 1i ngudn tai nguyén sinh hoc ciing nhu phi sinh hoc, phuc
vu x4 hdi mot cach bén virng. Vi du: tim hiéu vi sao vi khuan 1am sita dong lai 1a viéc cua
sinh hoc.

Biology is the science of life. Its objects of study are organisms and the levels of organisation of the
living world. Its aim is to understand the structure and working of life processes at every level. People
can then direct and use biological and non-biological resources sensibly and sustainably. Example:
finding out why bacteria set milk into yoghurt is a task for biology.

Nghién cuu sinh hoc chia thanh hai loai. Nghién ciru co’ ban hoi “n6 1a gi, van hanh ra
sa0”: tim hiéu cau tric cac cip do td chirc song, cach phan loai, cach van hanh va su tién
hoa cua sinh gidi. Nghién ciru ng dung hoi “dung n6 vao viéc gi”: dua phat hi¢n moi
vao doi song. Hai loai dan xen nhau, vi phat hién co ban thuong mé duong cho ung
dung, va nhu cau ung dung lai dat cau hoi cho nghién ctru co ban.
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Biological research falls into two kinds. Basic research asks what something is and how it
works: the structure of the levels of life, classification, working and evolution of the living world.
Applied research asks what it can be used for: taking new findings into daily life. The two
overlap, because basic findings often open the way to applications, and the need for applications
raises questions for basic research.

Trong nha truong, sinh hoc duoc chia theo cap do t6 chirc. Lop 10 hoc sinh hoc té bao va
thé gidi vi sinh vat. Lép 11 hoc sinh hoc co thé. Lop 12 hoc di truyén hoc, tién héa va
sinh thai hoc.

At school, biology is divided by level of organisation. Grade 10 covers cell biology and the

world of microorganisms. Grade 11 covers the biology of the whole organism. Grade 12 covers
genetics, evolution and ecology.

1.2. Vai tro ciia sinh hoc va cic nganh nghé lién quan — The role of biology and
related careers

Hiéu vé vi sinh vat, vé vé sinh va cham soc stc khoe da giup giam ti I¢ bénh tat va tang
tudi tho con nguoi. Hiéu vé gia tri dinh dudng cua thyc pham giup ban dn udng c6 cin
ctr. Hiéu vé tri nhé gitip ban hoc hiéu qua hon: biét nguyén li luu trit thong tin ctia bo ndo
thi ¢6 thé cai thién két qua hoc tap. Hiéu vé sinh vat quanh ta ciing khién ta biét giir gin
su da dang cua sinh gidi.

Understanding microorganisms, hygiene and health care has lowered disease rates and
lengthened human life. Understanding the nutritional value of food lets you eat on good grounds.
Understanding memory helps you study better: knowing how the brain stores information can

improve your results. Understanding the organisms around us also teaches us to protect
biodiversity.

Y hoc va dwogec hoc — Medicine and pharmacy

DNA (deoxyribonucleic acid, phan tir mang thong tin di truyén) cia mdi sinh vat gdm
nhiéu doan goi 1a gene. Mdi gene chira chi din dé tao ra mot san pham, thudng 14 protein
(phan tir 1am ra phan 16n cac viéc trong té bao). Hé gene 1a toan bd DNA cta mot sinh
vat. Giai trinh tu 1a doc thir tu cac nucleotide (don vi cAu tao nén DNA) trong d6. Khi da
doc dugc hé gene nguodi va nhiéu loai, con nguoi san xuét dugc thude hudng dich: loai
thudc tac dong vao dung mot loai protein riéng biét, dung dé chita cac bénh hiém nghéo
nhu ung thu. Y hoc dang hudng téi ca thé hoa viée chiam soc stc khoe. Viée ding thude
luon theo chi dinh ctia bac si.

The DNA (deoxyribonucleic acid, the molecule that carries genetic information) of each
organism is made of segments called genes. Each gene holds the instructions for one product,
usually a protein (a molecule that does most of the work in a cell). A genome is all the DNA of
an organism. Sequencing means reading the order of the nucleotides (the building units of DNA)
in it. Once the human genome and those of many species had been read, people could make
targeted drugs: drugs that act on one specific protein, used against serious diseases such as
cancer. Medicine is moving towards care tailored to the individual. Drugs are always taken as
directed by a doctor.
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Phap y — Forensic science

Tir mot soi toc, mot vét mau hay vai té bao dé lai ¢ hién trudng, ngudi diéu tra co thé doc
trinh ty DNA dé tim ra cha nhan. Nhiing trinh tu nucleotide dic biét nhan dién dugc timg
c4 theé, giéng ddu van tay, nén goi 1a ddu van tay DNA. N¢ gitp xac dinh nhan than nan
nhan trong tai nan va xac dinh quan hé huyét thong.

From a hair, a bloodstain or a few cells left at a scene, investigators can read the DNA sequence
to trace its owner. Special nucleotide sequences identify individuals, like fingerprints, so they are

called DNA fingerprints. They help identify victims of accidents and establish blood
relationships.

Nong nghiép, 1am nghi€p, ngw nghi€p — Agriculture, forestry and fisheries

Tur l4u, hiéu biét vé dac diém sinh hoc ciia vét nudi va cay trong da gitip tao gidng ning
suat, chat luong cao. Cong nghé di truyén cho phép chuyén gene tir loai nay sang loai
khéc, tao ra sinh vat bién d6i gene vOi nang suét cao, chét lugng tdt hodc gia tri chira
bénh. Trong 1am nghiép, gidng cay lau nam c6 gia tri duge nhan gidng vo tinh bang nudi
cdy mo: nudi mot manh mo nhé cila cdy trong méi trudng dinh dudng cho thanh ciy con,
nén khong phai cho cay 1on, ra hoa, két trai. Nhiéu loai dong vat da dugc nhan ban (tao ra
ca thé co cung gene voi ca thé géc), nhu ctru, bo, méo, khi, lon.

For a long time, knowledge of the biology of livestock and crops has helped breeders produce
high-yield, high-quality varieties. Genetic technology allows genes to be moved from one species
to another, producing genetically modified organisms with high yield, good quality or medical
value. In forestry, valuable long-lived trees are propagated vegetatively by tissue culture: a
small piece of tissue is grown on a nutrient medium into a young plant, so there is no need to

wait for a tree to grow, flower and fruit. Many animals have been cloned (producing an
individual with the same genes as the original), including sheep, cattle, cats, monkeys and pigs.

Cong nghé thuc phlem — Food technology

Nghién ciru sinh hoc gitip nganh ché bién thyc pham lam ra sita chua va cac san pham lén
men khac, c6 gia tri dinh dudng cao cho moi Itra tudi. Hiéu vé vi sinh vat va ho hap té
bao con gitp bao quan thuc pham 1au ma van giir chat luong.

Biological research helps the food industry make yoghurt and other fermented products of high

nutritional value for all ages. Knowing about microorganisms and cellular respiration also helps
keep food for a long time without losing quality.

Bdo vé€ moi truwdng va phéng sinh hoc — Environmental protection and biomimetics

Poc hé gene cta vi sinh vat mo ra cach dung ching dé giai quyét van dé moi trudong va
nang luong. Mot sé vi khuan ding CO: 1am ngudn carbon duy nhét, nén nghién ciru
chung c6 thé gitp giam CO: trong khi quyén. Vi khuin Shewanella oneidensis lam sach
nuéc nhiém thuy ngan, chi, sit va con sinh ra dién. Phong sinh hoc (bit chudc sinh vat)
la nganh nghé méi: nhiéu robot va vat dung duoc ché tao theo nguyén li van hanh cua
sinh vat. Vi du: nghién ctru tap tinh cua kién dé ché tao robot hoat dong doc lap nhung
“giao tiép” dugc voi nhau.
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Reading the genomes of microorganisms opens ways of using them against environmental and
energy problems. Some bacteria use CO: as their only source of carbon, so studying them could
help reduce atmospheric CO:. The bacterium Shewanella oneidensis cleans water polluted with
mercury, lead and iron and can also generate electricity. Biomimetics (copying living things) is
a new field: many robots and devices are built on the working principles of organisms. Example:
studying the behaviour of ants to build robots that act independently yet can ‘communicate’ with
one another.

Sinh hgc trong twong lai — Biology in the future

Sinh hoc dang két hop véi hda hoc, tin hoc, toan hoc va vat li dé hinh thanh nganh sinh
hoc hé théng. Hang nghin loai protein trong té bao tuong tic véi nhau theo cach phuc
tap. Cac nha khoa hoc ding phdn mém dé mo ta kiéu tuong tac dé, roi du doan néu mot
protein dot bién (do gene bi thay d6i), mat chirc ning thi hau qua ra sao. Mot loai thude
vi thé duoc thir nhanh trén mo hinh may tinh trude khi thir trén dong vat. Mot vi du 1a
vaccine mRNA, loai thudc tiém giup co thé sén sang chéng mot virus. Giai trinh tu hé
gene cia virus SARS-CoV-2 cho biét trinh tuy nucleotide ciia gene quy dinh protein gai
(protein nhé ra nhu chiéc gai ¢ vo virus) ciia nd. Tir d6 nguoi ta tong hop mRNA nhan
tao (phan tir RNA mang ban sao chi dan cia gene). Ngudi ta boc no trong 16p mang
phospholipid (mdt loai chat béo) rdi tiém vao ngudi dé té bao ngudi tao ra protein gai. Hé
mién dich (hé bao vé co thé) dugc kich hoat va tao khang thé (protein chdng lai virus).
Loai vaccine nay duogc san xuat thanh cong trong thoi gian ngan.

Biology is merging with chemistry, informatics, mathematics and physics to form systems
biology. Thousands of proteins in a cell interact in complex ways. Scientists use software to
model these interactions, then predict what happens if one protein mutates and loses its function.
A drug can therefore be tested quickly on a computer model before animal tests. One example is
the mRNA vaccine, an injection that readies the body against a virus. Sequencing the genome of
the virus SARS-CoV-2 revealed the nucleotide sequence of the gene for its spike protein. From
this, artificial mRNA (an RNA molecule carrying a copy of the gene’s instructions) was made,
wrapped in a phospholipid coat and injected so that human cells make the spike protein. The
immune system is activated and makes antibodies (proteins that act against the virus). This type
of vaccine was produced successfully in a short time.

Linh vuc Sinh hoc dung vao viéc gi Vi du trong SGK

Field What biology is used for Example in the textbook

doc hé gene dé 1am thudc dung dich, cé thé £ . , .
Y — duoc i ,Vg R . & thuoc hudng dich, vaccine
hoa cham soc strc khoe

Medicine and mRNA
reading genomes to make targeted drugs and

pharmacy . targeted drugs, mRNA vaccines
tailor care
Phap y doc DNA dé nhan dién cé thé dau van tay DNA
Forensic science reading DNA to identify individuals DNA fingerprint
Nong — lam — ngu N A A a1
ff’ £ . A A 2 nuodi cay mo, nhan ban dong
nghiép tao giong, nhan giong, chuyén gene VAt
Agriculture, breeding, propagation, gene transfer :

. . . tissue culture, animal cloning
forestry, fisheries
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Linh vuc Sinh hoc dung vao viéc gi Vi du trong SGK
Field What biology is used for Example in the textbook
Cong nghé thuc . . \ -
oh éri gt Ién men, bao quan stta chua

ermentation, preservation oghurt
Food technology Y & -

dung vi sinh vat xir i 6 nhiém, tao ning
Moi truon luong sach . .

) g ; g N ) ) ) Shewanella oneidensis

Environment using microorganisms against pollution, clean

energy
Cong nghé bat chude nguyén li van hanh cia sinh vat  robot kién
Technology copying how organisms work ant-like robots

Mbi hang 1a mdt linh vyc, cot giira cho biét sinh hoc dugc dung vao viéc gi, cot phai 1a vi
du dé ban nhd. Nguén: SGK Sinh hoc 10.

Each row is a field, the middle column says what biology is used for, the right column gives an
example to help you remember. Source: SGK Sinh hoc 10.

1.3. Sinh hoc véi phat trién bén virng va cac van dé xa hoi — Biology, sustainable

development and social issues

Ban dung dién thoai hang ngay va virt vo chai nhya ma khong nghi nhiéu. Cong lai, hang
ti nguoi 1am nhu vay sé thanh ap luc 1én dat, nudc va khong khi. Phat trién bén vimng 1a
cach nghi dé viéc dung hom nay khong 1dy mat phan cia nguoi dén sau.

You use a phone every day and throw away a plastic bottle without much thought. Added up,
billions of people doing the same put pressure on soil, water and air. Sustainable development is
a way of thinking so that what we use today does not take away the share of those who come
after.

KHAI NIEM 1.2 (Phat trién bén vitng) / CONCEPT 1.2 (Sustainable development) —
Theo Uy ban Mo6i truong va Phat trién Thé giéi (WCED) cua Lién hop qudc (1987), phat
trién bén virng 1a sy phat trién d4p Gmg nhu cau ctia xa hoi hién tai ma khong 1am t6n hai kha
ning dap ung nhu cau cta cac thé hé tuong lai. Vi du: tao giéng cdy méi c6 ning suat cao,
dong thoi phai xem gidng d6 anh hudng thé nao dén cac loai trong tu nhién.

According to the World Commission on Environment and Development (WCED) of the United Nations
(1987), sustainable development meets the needs of present society without harming the ability of
future generations to meet theirs. Example: breeding a high-yield crop while also asking how the new
variety affects wild species.

Dan s6 ting 1am can kiét tai nguyén, giam da dang sinh vat, ting 6 nhiém, kéo theo 4m
1én toan cau va nudc bién dang. Nhimng diéu nay de doa loai nguoi va hang triéu loai
khac. Giai quyét chung can nha sinh hoc, chuyén gia y té, nha gido duc, nha quan i va ca
ngudi dan c6 hiéu biét vé sinh hoc.

A growing population exhausts resources, reduces biodiversity and increases pollution, bringing
global warming and rising seas. These threaten humans and millions of other species. Solving
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them needs biologists, health experts, educators, policy makers and citizens who understand
biology.

Sinh hoc goép vao phat trién bén viing theo ba hudng. Mot 1a pho bién kién thirc vé bao vé
da dang sinh vat va khai thac tai nguyén hop li, trong truong hoc va qua phuong tién
thong tin dai chung. Hai 1a moi nghién ctru phai tinh téi tdc dong lén mdi truong va xa
héi. Ba la cung cép co s& khoa hoc cho chién lugc kinh té: nghién ctru h¢ sinh thai va sy
am 1én toan cau gitip quy hoach dap thity dién, duong sa, nha may. Mdi ngudi cé kién
thirc toi thiéu vé sinh hoc s& 14 nguoi tiéu dung biét tu bao vé sitc khoe va gop phan xdy
x3 hoi bén ving.

Biology contributes to sustainable development in three ways. First, it spreads knowledge about
protecting biodiversity and using resources wisely, in schools and through the mass media.
Second, every study must consider its effects on the environment and society. Third, it supplies
the scientific basis for economic strategy: research on ecosystems and global warming informs
the planning of hydropower dams, roads and factories. Anyone with basic biological knowledge
is a consumer who can protect their own health and help build a sustainable society.

Tién bg sinh hoc cling 1am nay sinh céu hoi xa hoi. SGK néu ba nhom.

Progress in biology also raises social questions. The textbook names three groups.

* Pao duc sinh hoc. Poc hé gene cua mdt nguoi gitp chira bénh hi¢u qua, nhung ai co6
quyén biét thong tin d6? C6 nén chinh sira gene ctia ngudi, nhan ban vo tinh con
nguoi hay khong? Gidng ciy bién doi gene c6 an toan véi con ngudi khong? Moi tién
bd 4p dung vao doi séng khong duge vi pham chuan muc dao dirc x4 hoi.

Bioethics. Reading a person’s genome helps treatment, but who has the right to know it?
Should human genes be edited, or humans cloned? Are genetically modified crops safe for
people? No advance applied to life may break the ethical standards of society.

Kinh té. C6 nhiing giéng vat nuoi, ciy trong nang suat cao, chong chiu tét. Ngudi ta
tao chung bang gay dot bién nhan tao (lam DNA thay d6i), lai hiru tinh (cho hai c4 thé
khac nhau giao phi hodc thy phan) hay bién doi gene rdi nhan nhanh bang nudi cay
mo. Cach niy nang cao hiéu qua kinh té. Mt trai: trong trén dién tich 16n mot giong
nhan tir nudi cdy mo c6 thé mat mia néu moi truong bét loi.

Economy. High-yield, resistant crop and livestock varieties, made by artificial mutation,
sexual crossing or gene modification and multiplied by tissue culture, raise economic
efficiency. The downside: a large area planted with one tissue-cultured variety risks crop
failure if conditions turn unfavourable.

Cong nghé. Sinh hoc co ban gitp phat trién cong nghé phong sinh hoc, cai tién va t6i
uu cong cy, may moc.

Technology. Basic biology supports biomimetic technology, which improves and optimises
tools and machines.
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1.4. Phuwong phap va thiét bi nghién ctiru sinh hoc — Methods and equipment of
biological research

O nha, muén biét hdp sira chua da chua chua, ban nhin mau, xem d¢ dac, roi ném thir.
Mudn biét chic hon, ban can dung cu va cach lam c6 quy tdc. Sinh hoc c6 ba nhém
phuong phap: quan sat, lam viéc trong phong thi nghiém, thuc nghi¢m khoa hoc.

At home, to tell whether yoghurt has soured, you look at its colour, check its thickness and taste

it. To be sure, you need tools and a method with rules. Biology has three groups of methods:
observation, laboratory work and scientific experiment.

Phwong phap quan sat — Observation

Moi cong trinh nghién ctru sinh hoc déu bat dau bang quan sit. Quan sat lam theo ba
budc.

Every piece of biological research begins with observation. Observation follows three steps.

1. Chon d6i tugng va pham vi: sinh vat hay qua trinh séng, ngoai tu nhién hay trong
phong thi nghiém véi diéu kién dugc kiém soat chit.
Choose the subject and range: an organism or a life process, in nature or in the laboratory
under tightly controlled conditions.

2. Chon cbng cu: gidc quan, dung cu don gian hoic thiét bi tinh xao.
Choose the tool: the senses, simple instruments or sophisticated equipment.

3. Ghi s liéu: bang giac quan hodc may ghi am, ghi hinh. S6 liéu phai du 16, 1ap lai
nhiéu 1an va khach quan dé xir 1i bang thong ké va xac suat.
Record data: by the senses or by audio and video recorders. Data must be large enough,
repeated many times and objective, so they can be treated with statistics and probability. R

Phwong phap lam viéc trong phong thi nghiém — Laboratory work

Phong thi nghiém c6 hoa chat doc, d6 thay tinh, thiét bi dién, d6i khi co vi sinh vat. Boi
vy an toan dimg trude két qua. Nguoi lam viée giit an toan cho minh, cho thiét bi va tai
san cua phong thi nghiém.

A laboratory holds toxic chemicals, glassware, electrical equipment and sometimes

microorganisms. Safety therefore comes before results. Workers keep themselves, the equipment
and the laboratory’s property safe.

« Chay nd va héa chat: hoa chat doc dé bay hoi dung ¢ noi ¢6 ti hat hodc thoang khi;
tuan thil quy tac pha hoa chat, nhat 1a v6i acid va chat dé chay nhu con; kiém tra thiét
bi phong chay, hut mui va cép ciu.

Fire and chemicals: use volatile toxic chemicals in a fume cupboard or well-ventilated place;
follow the rules for mixing chemicals, especially acids and flammable substances such as
alcohol; check fire, extraction and first-aid equipment.

* Véan hanh thiét bi: nim quy tic van hanh trudc khi dung, ghi nhat ki lam viéc va tinh
trang may.

Operating equipment: know the operating rules before use, and keep a log of the work and
the state of the machine.
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* Trang bi ca nhan: 4o choang, gang tay, kinh bao hd hodc mat na, dé tranh tiép xuc voi
hoa chat doc hai va vi sinh vat gdy bénh.
Personal protection: a lab coat, gloves, safety goggles or a mask, to avoid contact with
harmful chemicals and disease-causing microorganisms.
Noi quy ctia truong ma thay cd phd bién c6 cac diéu sau: mic gon gang, nit budc toc cao;
chi 1am thi nghiém khi d3 dugc hudng dan; khong an udng, dua nghich, khong ném hoic
ngiri hoa chat; nhan biét vat liu nguy hiém (vat sic nhon, chat d& chay nd, chat doc,
nguodn dién) truée khi 1am; 1am xong thi thu gom chét thai ding noi quy dinh, don chd
lam, xép dung cu, rira tay bang xa phong.
The school rules that your teachers explain include: dress neatly and tie long hair up, start an
experiment only after instruction; no eating or horseplay, and never taste or sniff chemicals,
identify hazards (sharp objects, flammable or explosive substances, poisons, live electricity)
before working; afterwards put waste in the designated place, clean the bench, tidy the tools and
wash your hands with soap.

Mot s6 ki thuat don gian & phong thi nghiém truong pho thong: giai phiu (tich ré, than,
14 hay cac bo phan co thé dong vat dé xem ciu truc); lam tiéu ban té bao (cét mau mo
thanh 1at du mong dé xem dudi kinh hién vi); lam tiéu ban twoi nhiém sic thé (c6 dinh
mau séng béng héa chat, nhuém mau, chia nhé miu, dam ép dé pha vo té bao va giai
phong nhiém sic thé ra quan sat). Nhiém sac thé (NST) 1a cau tric chira DNA trong nhan
té bao, ban s& hoc ki ¢ Chuong 6.

Some simple techniques in a school laboratory: dissection (separating the root, stem and leaf, or
the parts of an animal, to see their structure); making a cell slide (cutting tissue into slices thin
enough to view under a microscope);, making a fresh chromosome slide (fixing living material
with chemicals, staining it, breaking the sample up and squashing it to burst the cells and
release the chromosomes for viewing). A chromosome (NST in Vietnamese) is a DNA-containing
structure in the cell nucleus; you will study it in detail in the chapter on the cell cycle.

Phwong phap thuc nghiém khoa hoc — Scientific experiment

Sinh hoc 1a khoa hoc thuc nghiém. Thuc nghi¢m lam ngoai thuc dia hodc trong phong thi
nghiém véi diéu kién méi truong kiém soat chit. Ba nhom phuong phap hay gip: nghién
ciru, phan loai sinh vt (dinh danh theo hinh thai, phan tich gene, phan lap ddi véi vi
khuan, tirc tach riéng timg loai ra); tach chiét (tich enzyme, tirc phan tir gitip phan tng
trong té bao xay ra nhanh; tach gene, chit c6 hoat tinh sinh hoc); nudi ciy (nudi vi
khuan, nudi céy md té bao dong vat va thyuc vat, nudi dong vat, thuc vat trong phong thi
nghiém va ngoai thyc dia). Cach thiét ké mot thi nghié¢m nam & muc 1.5.

Biology is an experimental science. Experiments are run in the field or in a laboratory under
tightly controlled conditions. Three common groups of methods: studying and classifying
organisms (naming by form, gene analysis, isolation for bacteria); extraction (separating
enzymes, genes and biologically active substances); culturing (growing bacteria, animal and

plant tissue cultures, keeping animals and plants in the laboratory and in the field). How to
design an experiment is in section 1.5.
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Thiét bi - Equipment

Kinh hién vi chia theo ngudn sang thanh hai loai. Kinh quang hoc dung anh sang dién
hodc anh sang Mat Troi chiéu 1én mau. Kinh dién tr dung chum electron chiéu qua hoic
1én bé mat mau. Ba thong s quan trong: d6 phong dai (anh to gap may lan vat), d6 phan
giai (khoang cach nho nhat dé phan biét hai diém) va do twong phan (mirc khac nhau giira
cac phan cta anh). Kinh dién tir gitip nghién ctru cdu trac siéu hién vi cua té bao va cu
triic phan tu.

Microscopes divide by light source into two types. The light microscope shines electric light or
sunlight onto the specimen. The electron microscope passes a beam of electrons through, or over
the surface of, the specimen. Three key parameters: magnification (how many times larger the
image is), resolution (the smallest distance at which two points can be told apart) and contrast

(the difference between parts of the image). The electron microscope lets us study the
ultrastructure of cells and the structure of molecules.

Théng sb Kinh hién vi quang hoc Kinh hién vi dién tir (TEM)
Parameter Light microscope Electron microscope (TEM)
Ngudn sang anh sang di¢n hoac Mat Troi chum electron

Light source electric light or sunlight beam of electrons

Do phong dai toi da 1.500 lan 50 triéu lan

Maximum magnification 1,500 times 50 million times

Do phén giai khoang 200 nm nhé hon 1 A (dngstrom)
Resolution about 200 nm smaller than 1 4 (dngstrom)

Hang cudi cho biét kinh dién tir phan biét dugc hai diém gan nhau hon nhiéu so véi kinh
quang hoc, nén thay duoc ciu triic nhd hon. Ngudn: SGK Sinh hoc 10.

The last row shows that the electron microscope can tell apart points far closer together than the
light microscope can, so it shows smaller structures. Source: SGK Sinh hoc 10.

May li tdm dung trong ki thuat phan doan té bao, tach cic bao quan theo khéi luong.
Nguoi ta pha v té bao, cho vao dng nghiém rdi quay trong may. Luc li tim & cac toc do
quay khac nhau lam cac bd phan nang nhe khac nhau nam & cac ving khac nhau cua ong.
Ngoai ra, phong thi nghiém truong dung kinh lup, éng hut don gian, pipet (c6 loai chinh
duoc lugng dung dich lay chinh xac). Du don gian hay phtc tap, hay hiéu rd cu tric va
cach van hanh thiét bi truc khi dung dé khong 1am hong may, thu duge két qua chinh
xac va gilt an toan.

The centrifuge is used in cell fractionation, separating organelles by mass. Cells are broken
open, placed in a tube and spun in the machine. The centrifugal force at different spin speeds
makes parts of different mass settle in different zones of the tube. A school laboratory also uses
magnifying glasses, simple droppers and pipettes (some can be set to take an exact volume of

solution). Whether simple or complex, learn the structure and operation of any equipment before
using it, to avoid damaging it, to get accurate results and to stay safe.
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1.5. Cach thiét ké thi nghiém va xir li két qua — How to design an experiment and

handle the results

Ban dé v hop stra chua dat canh bép c6 vé dong nhanh hon hop dé trong ti mat. Ban co
thé doan “chic do 4m” rdi thoi. Nha khoa hoc thi 1am khac: ho dit cau hoi cho rd, doan
c6 can ctr, 10i 1am mot thi nghiém cong bang dé biét doan dung hay sai.

You notice that a pot of yoghurt next to the cooker seems to set faster than one in the cool
cupboard. You could guess ‘probably the warmth’ and leave it. Scientists work differently: they
state the question clearly, guess on good grounds, then run a fair experiment to see whether the
guess is right.

Tién trinh nghién ctru khoa hoc — The process of scientific research

Sau budc theo trinh tu: quan sat va thu thap dir liéu; dat cu hoi; hinh thanh gia thuyét;
thiét ké va tién hanh thi nghiém kiém chung; phan tich két qua; rat ra két luan. Két luan
c6 hai kha nang: chdp nhan hodc bac bo gia thuyét. Néu bac bo, nha khoa hoc quay lai
budc dit cAu hoi va dua ra gia thuyét khac.

Six steps in order: observe and collect data; ask a question; form a hypothesis; design and carry
out a test experiment; analyse the results; draw a conclusion. The conclusion has two

possibilities: accept or reject the hypothesis. If it is rejected, the scientist goes back to the
question and proposes a different hypothesis.

1. Quan sat N 2. it cau hoi N 3. Gia thuyét
Observe - Ask a question - Hypothesis

6. Két luan _ 5. Phan tich _ 4. Thi nghiém
Conclude - Analyse results - Test experiment

chép nhan hogc béc bé gia thuyét
accept or reject the hypothesis

Hinh 1.1. Sau budc cua tién trinh nghién ctru khoa hoc, doc theo chiéu miii tén tir 6 1 dén 6 6
Figure 1.1. The six steps of scientific research, read along the arrows from box 1 to box 6

KHAI NIEM 1.3 (Gia thuyét khoa hoc) / CONCEPT 1.3 (Scientific hypothesis) — Gia
thuyét khoa hoc 1a céch giai thich cho mgt cau héi ma ban kiém chung duoc béng thue
nghiém. Tir gia thuyét, ban suy ra dw doan: diéu tat yéu s& xay ra néu gia thuyét dung, viét
duéi dang “néu ... thi ...”. Cach suy tir nguyén li chung ra diéu cu thé nhu vay goi 1a suy ludn
dién giai. Vi du: gia thuyét “d6 4m lam mdc phat trién nhanh”, du doan “néu ting d6 4m thi
méc moc nhanh hon”.

A scientific hypothesis is an explanation for a question that you can test by experiment. From it you
derive a prediction: what must happen if the hypothesis is true, written as ‘if ... then ...". Reasoning
from a general principle to a specific outcome in this way is called deduction. Example: the
hypothesis ‘damp makes mould grow fast’ gives the prediction ‘if humidity is raised, then mould
grows faster’.
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NGUYEN TAC 1.4 (Nguyén tic dbi chirng) / PRINCIPLE 1.4 (Control principle) —
Nguyén tic doi chirng. Thi nghiém kiém ching thuong c6 hai 16, mdi 16 13 mot nhom déi
tuong cung chiu mot diéu kién. Lo thi nghiém chiu yéu t6 cin nghién ctru. Lé doi ching
gidng hét 16 thi nghiém vé s6 luong, dic diém sinh hoc cua dbi twong, moi truong nudi dudng
va moi yéu t6 khéc, chi thiéu yéu t6 can nghién ctru. Vi thé, chénh 1éch giita hai 16 chi c6 thé
do yéu t6 d6 gay ra.

The control principle. A test experiment usually has two groups. The experimental group receives the
factor under study. The control group is identical to it in number, biological characteristics of the
subjects, rearing environment and every other factor, lacking only the factor under study. Any
difference between the groups can then be caused only by that factor.

KHAI NIEM 1.5 (Bién ddc 1ap va bién phu thuc) / CONCEPT 1.5 (Independent and
dependent variables) — Bién 1a dai lugng trong thi nghiém c6 thé thay d6i. Bién doc 1ap 1a
cai ngudi lam thi nghiém chu dong thay ddi, v& trén truc hoanh (tryc nim ngang). Bién phu
thude 13 cai do dé xem két qua, thay doi theo bién doc 1ap, v& trén truc tung (truc ding). Cac
yéu t6 con lai phai giir ¢6 dinh. Vi du: thay lwong nuéc tudi (bién doc lap) roi do chidu cao
cdy (bién phu thudc).

A variable is a quantity in an experiment that can change. The independent variable is what the
experimenter deliberately changes, plotted on the horizontal axis. The dependent variable is what is
measured to see the outcome;, it changes with the independent variable and is plotted on the vertical
axis. All other factors must be kept constant. Example: change the amount of watering (independent)
and measure plant height (dependent).

Can chuan bi gi de thiet ké thi nghi€ém — What you need to design an experiment

* Cau hoi hodc quan sat cua dé, doc hét mot luot.
The question or observation in the task, read once in full.
« Gidy nhép ké sin mot bang hai cot: “yéu t6 thay d6i” va “yéu t giir nguyén”.
Scrap paper with a two-column table ready: ‘factor that changes’ and ‘factor kept the same’.
* Pon vi do cua dai lugng can do (cm, g, s6 hat, phut), vi thiéu don vi 1a mét diém.
The unit of the quantity to be measured (cm, g, number of seeds, minutes), because a missing
unit loses marks.

Cac budre thiét ké — Steps of designing
1. Viét ciu hoi ctia thi nghiém thanh mot cau c6 hai vé: yéu t6 thay ddi c6 anh huong
dén dai luong do khong?
Write the question as one sentence with two parts: ‘does factor ... affect ... ?".

2. Viét gia thuyét (mot cach giai thich kiém chung dugc) va dy doan dang “néu ... thi

bE

Write the hypothesis (a testable explanation) and a prediction in the form ‘if ... then ...’
3. Chon MOT bién doc lap. Ghi rd cac mirc, vi du c6 hodc khong, hay ba muc nudc
tudi.
Choose ONE independent variable. State its levels, for example present or absent, or three
levels of watering.
4. Chon bién phu thudc, cach do va don vi.
Choose the dependent variable, how it is measured and its unit.

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 15



Sinh hoc 10 cho Ga choi / Advanced Biology for Grade 10

5. Lap 16 d6i chtmg: 16 chi thiéu yéu té can nghién ciru. Liét ké cac yéu td gitr ¢b dinh
(loai, tudi, s6 luong, dat, anh sang, nhiét do...).
Set up the control group: the group lacking only the factor under study. List the factors kept
constant (species, age, number, soil, light, temperature...).

6. Chon s6 mau mdi 16 va s 1an 1ap lai, vi du 10 cdy mdi 16, 1am lai 3 1an. Nhiéu mAu,
nhiéu lan lap thi s6 liéu dang tin hon.
Choose the number of samples per group and the number of repeats. For example 10 plants
per group, repeated 3 times. More samples and more repeats make the data more reliable.
7. V& bang ghi két qua trudc khi 1am, rdi néu cach két luan: két qua nao ting ho, két qua
nao béac bo gia thuyét.
Draw the results table before starting, then state how you will conclude: which result
supports and which rejects the hypothesis. R

PHAN TiCH PE / READING THE QUESTION — Dé dwa mot quan st va héi “nén 1am gi
tiép theo”. Trinh ty quen thudc 1 quan sat, ciu hoi, gia thuyét, du doan. Pung nhay thang t6i
két luan. Gia thuyét 1a cach giai thich, con du doan 1a diéu s& thay néu cach giai thich d6
ding.

The task gives an observation and asks ‘what to do next’. The familiar order is observation, question,

hypothesis, prediction. Do not jump to a conclusion. A hypothesis is an explanation, a prediction is
what you will see if that explanation is right.

Vi DU 1.1 (it gia thuyét va du doan) / EXAMPLE 1.1 (Forming a hypothesis and
prediction) — Hai 14t bAnh mi giéng nhau dugc dat vao hai hdp: hop A kho, hdp B co miéng
b6ng am. Sau 5 ngay, lat trong hop B moc méc, lat trong h6p A chua. Tt quan sat nay, hay
viét mot cau hoi, mot gia thuyét va mot du doan dang “néu ... thi ...”.

Two identical slices of bread are placed in two boxes: box A is dry box B contains a damp piece of
cotton wool. After 5 days the slice in box B has grown mould and the slice in box A has not. From this
observation, write a question, a hypothesis and a prediction in the form ‘if ... then ...".

Huéng din 1am bai. / How to answer.

1. Viét lai quan sat: sau 5 ngay, lat & hop am moc mdc, 1at & hop kho chua.
Restate the observation: after 5 days the slice in the damp box has mould, the one in the dry
box has none.

2. B6i thanh ciu hoi hai vé: d6 4m c6 anh hudng dén viéc banh mi moc mébc khong?
Turn it into a two-part question: does humidity affect whether bread grows mould?

3. Viét gia thuyét kiém chung duogc: d6 4m cao lam banh mi moc mdc nhanh hon,
Write a testable hypothesis: high humidity makes bread grow mould faster.

4. Suy ra du doan: néu d6 am 1am banh mi moc mdc nhanh hon, thi khi thém bong 4m
vao hop A, lat banh trong hop A ciing moc mdc sau ¢ 5 ngay.

Derive the prediction: if humidity speeds up mould growth, then when damp cotton wool is
added to box A the slice in A will also grow mould after about 5 days.

BAI VIET MAU / MODEL WRITING — Cau héi: d6 4m ¢ anh hudng dén viéc banh mi

moc moc khong? Gia thuyét: do am cao lam banh mi moc moc nhanh hon. Dy doan: néu gia
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thuyét dtng, thi thém bong 4m vao hop A s& khién 1at banh ¢ d6 ciing moc mdc sau ¢d 5
ngay.

Question: does humidity affect whether bread grows mould? Hypothesis: high humidity makes bread
grow mould faster. Prediction: if the hypothesis is right, then adding damp cotton wool to box A will
make the slice there grow mould after about 5 days. R

PHAN TiCH PE / READING THE QUESTION — Dé ké mét thi nghiém va héi cac loai
bién. Poc dé, gach mot nét dudi cai ngudi 1am thay ddi (bién doc lap), hai nét dudi cai do
(bién phu thudc), khoanh tron cai giit nguyén.

The task describes an experiment and asks about the kinds of variable. Underline once what the
experimenter changes (independent), underline twice what is measured (dependent), and circle what
is kept the same.

Vi DU 1.2 (Xac dinh cac loai bién) / EXAMPLE 1.2 (Identifying variables) — M6t nhom
trdng 30 cdy mot loai rau 4n 14 cing tudi, chia thanh 3 16, mdi 16 10 cay. Ba 16 duoc tudi mdi
ngay 1an luot 50 mL, 100 mL va 150 mL nudc. Cung loai dat, cung loai chau, cung chd sang.
Sau 14 ngay, nhom do chiéu cao trung binh ctia cay mdi 16. Xac dinh bién doc lap, bién phu
thudc, cac yéu tb giit ¢ dinh va don vi do. (S6 liéu luyén tap.)

A group grows 30 plants of a leafy vegetable of the same age, divided into 3 groups of 10 plants. The
groups are watered each day with 50 mL, 100 mL and 150 mL of water respectively. Same soil, same
pots, same bright spot. After 14 days the group measures the mean height of the plants in each group.
Identify the independent variable, the dependent variable, the factors kept constant and the units.
(Practice data.)

Huéng din 1am bai. / How to answer.

1. Tim cai nhém chu dong thay doi: lugng nude tudi mdi ngdy, ba muac 50, 100, 150
mL. D6 13 bién doc lap; don vi mL mdi ngay.
Find what the group deliberately changes: the daily amount of water, at three levels 50, 100
and 150 mL. This is the independent variable; unit mL per day.

2. Tim c4i nhom do: chiéu cao trung binh ctia cay ¢ mdi 16 sau 14 ngay. D6 13 bién phu
thudc; don vi cm.
Find what the group measures: the mean height of the plants in each group after 14 days.
This is the dependent variable; unit cm.

3. Tim cai gitt nguyén: loai, tudi cay, sb cdy mdi 16 (10), loai dét, loai chau, chd sang,
thoi gian trong (14 ngay).
Find what stays the same: species, age of plants, number of plants per group (10), soil, pots,
light, duration (14 days).

4. Néu mdt 16 mdc dé so sanh. O dé nay nhém cé thé chon 16 100 mL 1am mdc, vi coi d6
la muc tudi thong thudong. Hai 16 con lai 1a 16 thi nghiém.
Name a reference group. Here the group can take the 100 mL group as the reference,
regarding it as the usual watering. The other two are experimental groups. W

Vi DU 1.3 (Lap 16 d6i chirng) / EXAMPLE 1.3 (Setting up a control) — Ban cho rang nuéc
ép 1a ctia mot loai cay 1am hat dau nay mam cham. Thiét ké mot thi nghiém kiém chimg va
viét doan mo ta khoang 100 chir.
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You think the juice squeezed from the leaves of a plant slows the germination of bean seeds. Design a
test experiment and write a description of about 100 words.

Huéng din 1am bai. / How to answer.

1. Viét gia thuyét: nude ép 14 lam giam sb hat nay mam. Bién doc lap: c6 hoic khong co
nuéc ép. Bién phu thudc: s6 hat nay mam sau 3 ngay.
Write the hypothesis: leaf juice reduces the number of seeds germinating. Independent
variable: leaf juice present or absent. Dependent variable: number of seeds germinating
after 3 days.

2. Lap 16 ddi chimg: hat tudi bang cing lugng nude cat, khong ¢ nudce ép. Lo thi
nghiém tudi nude ép.
Set up the control: seeds given the same volume of distilled water, with no juice. The
experimental group gets the juice.

3. Giit ¢ dinh: loai hat, s6 hat mdi dia (20), luong chét long, nhiét d9, anh sang. Lap lai:
mdi 16 3 dia.
Keep constant: kind of seed, seeds per dish (20), volume of liquid, temperature, light.
Repeat: 3 dishes per group.

4. Néu cach két luan: néu sé hat nidy mam ¢ 16 thi nghiém thap hon 16 ddi ching nhiéu
hon mirc dao dong giita cac dia trong cung 16, gia thuyét duoc tng ho.
State how to conclude: if the number germinating in the experimental group is lower than in
the control by more than the variation between dishes within a group, the hypothesis is
supported.

BAI VIET MAU / MODEL WRITING — Téi dung 6 dia, mdi dia 20 hat dau cung loai. Ba
dia thi nghiém duoc tudi nudc ép 14, ba dia déi ching duogc tudi cung luong nudc cAt. Moi
dia dé chung mot chd, cung nhiét d6 va anh sang. Sau 3 ngay to6i dém sé hat nay mam & ting
dia r6i tinh trung binh mbi 16. Néu 16 thi nghiém thap hon 16 dbi chig nhiéu hon mtic chénh
gitra cac dia cung 10, t6i két luan nude ¢ép lam hat nay mam cham.

L use 6 dishes, each with 20 seeds of the same bean. Three experimental dishes are given leaf juice
and three control dishes the same volume of distilled water. All dishes stand together at the same
temperature and light. After 3 days I count the germinated seeds in each dish and work out the mean
per group. If the experimental group is lower than the control by more than the difference between

dishes of one group, I conclude that the juice slows germination. R

Phan tich két qua va rit két ludn — Analysing results and drawing conclusions

Dt li¢u tir quan sat hay thi nghi¢m phai dugc xur li than trong. Nha khoa hoc thuong trinh
bay ching thanh bang hodc d6 thi (dudng thang, duong cong, cot). P thi co hai bién:
truc hoanh thuong la bién doc 1ap, truc tung la bién phu thudc. Dbé doc mot dd thi, lam ba
viéc.

Data from observation or experiment must be handled carefully. Scientists usually present them
as tables or graphs (straight line, curve, bars). A graph has two variables: the horizontal axis is
usually the independent variable and the vertical axis the dependent variable. To read a graph,

do three things.
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1. X4c dinh bién nao 1a doc lap, bién nao 1a phu thudc, va don vi trén mdi tryc.
Identify which variable is independent and which dependent, and the unit on each axis.
2. M6 ta sy thay d6i: ting hay giam, nhanh hay cham, c6 déu (tuyén tinh) hay khong.
Describe the change: rising or falling, fast or slow, steady (linear) or not.
3. Rut ra két luan: két qua tng ho hay bac bo gia thuyét.
Draw the conclusion: do the results support or reject the hypothesis? W
Con mot viéc nita 1a dung théng ké. Théng ké gitip chon ¢& mau (sb cay, s6 dia mdi 16)
thich hop va cho biét sy sai khac gitra 16 ddi chimg va 16 thi nghiém c6 y nghia that hay
chi 12 ngiu nhién. Néu sai khac chi 14 ngiu nhién thi gia thuyét bi bac bo. Két qua sau do
duge thAm dinh, cong bd trén tap chi khoa hoc, va cac nha khoa hoc khac lam lai trén
nhiéu ddi tuong. Mot gia thuyét dugc nhiéu nha khoa hoc kiém nghiém trén nhiéu ddi
tuong va dugc gidi khoa hoc thira nhan s€ tré thanh hoc thuyét khoa hoc.
One more task is statistics. Statistics helps choose a suitable sample size (plants or dishes per
group) and shows whether the difference between control and experimental groups is real or just
chance. If the difference is only chance, the hypothesis is rejected. Results are then reviewed and
published in scientific journals, and other scientists repeat the work on many subjects. A

hypothesis tested on many subjects by many scientists and accepted by the scientific community
becomes a scientific theory.

Lo Diéu kién Pia 1 Pia 2 Pia 3
Group Condition Dish 1 Dish 2 Dish 3

nude cit (d6i chimg)
distilled water (control)

nuoc ép la
leaf juice

9 11 10

nude ép pha loang gép doi

C
leaf juice diluted by half

13 14 12

S4 hat nay mam sau 3 ngdy, mdi dia c6 20 hat (sé liéu luyén tap). Mdi hang 1a mot 16, ba
6 s6 1a ba lan lap.

Seeds germinated after 3 days, 20 seeds per dish (practice data). Each row is a group, the three
number cells are three repeats.

PHAN TiCH PE / READING THE QUESTION — Dé dua bang nhiéu l4n do va hoi “két
luan gi”. Ba viéc: tinh trung binh mdi 16; so chénh 1éch gitra cac 16 voi dao dong, tire d6 1éch
giita cac lan lp trong ciing mot 16; két luan than trong theo s6 liéu d co.

The task gives a table of repeated measurements and asks ‘what is concluded’. Three jobs: work out
the mean of each group, compare the difference between groups with the variation between repeats
within one group, conclude cautiously from the data you have.

Vi DU 1.4 (Poc bang sb li¢u thi nghi¢m) / EXAMPLE 1.4 (Reading an experiment table)
— Dung bang trén. (a) Tinh s hat niy mam trung binh va ti 1 nay mam ciia mbi 16. (b) Rut ra
két luan vé tac dung ctia nude ép 14. (c) Vi sao mdi 16 lap 3 dia?

Use the table above. (a) Work out the mean number of seeds germinating and the germination rate of
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each group. (b) Draw a conclusion about the effect of leaf juice. (c) Why is each group repeated in 3
dishes?

Huéng din 1am bai. / How to answer.
1. Tinh trung binh. Lo A: (17 + 18 +16)+3=51+3=17hat. L6 B: (9 + 11+ 10)+3 =
30+3=10hat. Lo C: (13 + 14 +12)+3=39+3 =13 hat.
Means. Group A: (17 + 18 +16) +3 =51 +3 = 17 seeds. Group B: (9 + 11 + 10) ~3 = 30
+3 = 10seeds. Group C: (13 + 14 + 12) + 3 =39+ 3 = [3 seeds.

2. Doi ra ti 1¢, mdi dia c6 20 hat. A: 17 + 20 x 100 = 85%. B: 10 + 20 x 100 = 50%. C:
13 +20 x 100 = 65%.
Convert to rates, 20 seeds per dish. A: 17 +20 x 100 = 85%. B: 10+ 20 % 100 = 50%. C:
13 +20 % 100 = 65%.

3. So sanh. Chénh gitrta A va B 1a 17 — 10 = 7 hat. Dao dong gitra cac dia trong mét 16
chila 2 hat (A: 18 = 16 =2; B: 11 — 9 =2). Chénh gitta 16 16n hon dao dong trong 16.
Compare. The difference between A and B is 17 — 10 = 7 seeds. Variation between dishes
within one group is only 2 seeds (A: 18 — 16 = 2; B: 11 — 9 = 2). The difference between
groups exceeds the variation within a group.

4. Két luan: sb liéu ung ho gia thuyét nude ép 1a 1am giam ndy mam. Lo C (lodng gap
d61) & muc gitta, 65%, nén tac dung giam khi nong do giam.
Conclusion: the data support the hypothesis that leaf juice lowers germination. Group C
(diluted by half) lies in between at 65%, so the effect weakens as concentration falls.

BAI VIET MAU / MODEL WRITING - (a) Trung binh 16 A 13 17 hat (85%), 16 B 14 10
hat (50%), 16 C 1a 13 hat (65%). (b) Nudc ép 14 1am giam ti 16 nay mam: 16 B thap hon 16 d6i
chung 7 hat, trong khi cac dia cung 16 chi 1éch nhau 2 hat. Pha loang nudc ép thi ti I¢ nay
mam cao hon, nén tic dung phu thude néng dd. (c) Mdi dia co thé 1éch do hat khac nhau hodc
sai s6 khi dém; liap 3 dia cho phép tinh trung binh va biét mirc dao dong ngau nhién.

(a) The mean for group A is 17 seeds (85%), for B 10 seeds (50%,), for C 13 seeds (65%,). (b) Leaf
Juice lowers the germination rate: group B is 7 seeds below the control, while dishes within a group
differ by only 2 seeds. Diluting the juice raises germination, so the effect depends on concentration.
(c) One dish may be off because of different seeds or counting error; three dishes allow a mean and

show the size of random variation. R
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Hinh 1.2. Chiéu cao trung binh ciia cay ¢ hai 16 theo thoi gian; nhin vao do dbc cia hai duong
dé so tdc do 16m (sb licu luyén tap)
Figure 1.2. Mean plant height in two groups over time,; compare the slopes of the two lines to compare
growth rates (practice data)

PHAN TiCH PE / READING THE QUESTION — D& dua d6 thi va hoi “nhén xét”. Dimng
chi doc lai sb. Hay néu hai bién, toc do thay d6i ciia timg dudng (nhanh hay cham, déu hay
khong) va so sanh hai duong.

The task gives a graph and asks ‘comment’. Do not just read the numbers back. Name the two
variables, the rate of change of each line (fast or slow, steady or not) and compare the lines.

Vi DU 1.5 (Poc db thi thi nghi¢ém) / EXAMPLE 1.5 (Reading an experiment graph) —
Nhin Hinh 1.2, hdy nhan xét su thay ddi chiéu cao cay ¢ hai 16 theo thoi gian va so sanh tbe
d6 16n cua hai 16.

Look at Figure 1.2 and comment on how plant height changes over time in the two groups, comparing
their growth rates.

Huéng din 1am bai. / How to answer.
1. Bién doc 1ap 1a thoi gian (ngdy), truc hoanh. Bién phu thudc 1a chiéu cao trung binh
(cm), truc tung.
The independent variable is time (days), horizontal axis. The dependent variable is mean
height (cm), vertical axis.

2. L6 A tang tir 2 cm 1én 22 cm sau 20 ngay, mdi 5 ngay ting 5 cm: téc do (22 — 2) + 20
= 1,0 cm mdi ngay. Pudng gan nhu thang nén ting déu.
Group A rises from 2 cm to 22 cm over 20 days, 5 cm every 5 days: rate (22 — 2) ~ 20 = 1.0
cm per day. The line is nearly straight, so the growth is steady.

3. L0 B tang tir 2 cm 1én 10 cm: toe do (10 — 2) = 20 = 0,4 cm mdi ngdy, ciing déu.
Group B rises from 2 cm to 10 cm: rate (10 — 2) = 20 = 0.4 cm per day, also steady.

4. So sanh: toc 46 16 A gap 1,0 = 0,4 =2,5 1an 16 B; ¢ ngay 20 16 A cao hon 22 — 10 =
12 cm. Két luan: lugng nudc anh hudng dén tde do 16n cia ciy trong thi nghiém nay,
néu moi yéu té khéc hai 16 gidng nhau.
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Compare: the rate of A is 1.0 +~ 0.4 = 2.5 times that of B; at day 20 Ais 22 — 10 = 12 cm
taller. Conclusion: the amount of water affects growth rate in this experiment, provided all
other factors are the same in both groups. R

KHAI NIEM 1.6 (Tin sinh hoc) / CONCEPT 1.6 (Bioinformatics) — Tin sinh hoc 14 nganh
khoa hoc dung phﬁn mém chuyén dyng, thuat todn va mé hinh dé luu trix, phan loai, phan tich
cac bo dit li€u sinh hoc quy mo 16n. Muc dich 1a dung ching hi¢u qua trong nghién ctru va
doi song. Vi du: dung phan mém tim gene trong hé gene, hodc so sanh hé gene ciia cac loai dé
biét quan hé tién hoa.

Bioinformatics is the science that uses specialised software, algorithms and models to store, classify
and analyse large-scale biological data sets, so that they can be used effectively in research and daily
life. Example: using software to find genes in a genome, or comparing the genomes of species to learn
their evolutionary relationships.

Tin sinh hoc can chuyén gia nhiéu nganh: sinh hoc phan t, héa hoc, vat li, toan hoc va
cong ngh¢ thong tin. N6 1am xudt hién sinh hoc hé théng. Tri tu¢ nhan tao xur 1i thong tin
ctia bénh nhan gitp bac si chon bién phap chita phi hop nhat cho ting ngudi. Véi viée
hoc, ban dung duogc cong cu tin hoc don gidn: tim va chon loc thong tin trén internet,
ding phan mém vé& so dd tu duy dé hé thong kién thirc. Ban ciing c¢6 thé tu 1ap trinh phan
mém mod ta cic qua trinh phirc tap nhu tai ban DNA, phién ma va dich ma (ba qua trinh
vé thong tin di truyén, ban s& gip ¢ phan sau). Sinh hoc 13 khoa hoc thyc nghiém di tim
cac quy luat vat 1i va hoa hoc tao nén sy séng. Vi vay nén tang toan hoc, vat 1i hoc va hoa
hoc ving s& gitp ban hoc sinh hoc tdt.

Bioinformatics needs experts from many fields: molecular biology, chemistry, physics,
mathematics and information technology. It gave rise to systems biology. Artificial intelligence
that processes patient information helps doctors choose the most suitable treatment for each
person. For study, you can use simple IT tools: searching and selecting information online,
drawing mind maps with software to organise knowledge, or writing your own software to model
complex processes such as DNA replication, transcription and translation (three processes of
genetic information that you will meet later). Biology is an experimental science searching for
the physical and chemical laws that make up life, so a solid base in mathematics, physics and
chemistry will help you study biology well.

Diu hi¢u trong dé Cach lam Vidu

Sign in the question Approach Example

Pé ké thi nghiém, hoi “yéu t6

nao dugc thay ddi, cai gi duge  Gach bién doc 1ap (cai chu dong doi) va

do” bién phu thudc (cai do) Vidul.2
The task describes an experiment ~ Mark the independent variable (changed Example 1.2
and asks what is changed and what = on purpose) and the dependent (measured)

is measured
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Diu hi¢u trong dé Cach lam Vidu

Sign in the question Approach Example

Tim 16 giong 16 thi nghiém, chi thieu
be hoi “16 nao 1a doi ching” yeu to can nghién ctru

Vidul.3
The task asks which group is the Find the group identical to the )
i i Example 1.3
control experimental one, lacking only the factor
under study
Pé cho quan sat, yéu cau néu Viét cach giai thich kiém chimg dugc,
gia thuyét 10i du doan “néu ... thi ...” Vidy 1.1
The task gives an observation and ~ Write a testable explanation, then a Example 1.1
asks for a hypothesis prediction ‘if ... then ...’
Tinh trung binh, so chénh I¢ch giira 16
beé cho bang nhiéu lan do v6i dao dong trong 16 Vi du 1.4
The task gives a table of repeated Work out means, compare the difference Exam‘ le' 1.4
measures between groups with the variation within a pe s
group
N o ., Néu hai bién, tbc do timg dudng, so
bé cho @6 thi, hoi “nhéan xét” , LA j & & ,
. sanh, két luan Vidul.5
The task gives a graph and asks ) _
. Name the two variables, the rate of each Example 1.5
for comment .
‘ line, compare, conclude
A et rA e x Soat: mot bién doc 1ap, c6 doi chimng,
D¢ hai “thi nghiém nay sai & R o Rao L P . ,gv
o yeu to khac gitt nguyén, di mau, co lap N
dau Check: one independent variabl bell
The task asks what is wrong with G e e € Question 11

) control, other factors constant, enough
an experiment
samples, repeats

NHAN XET / REMARK — Thi nghiém cong bang nghia 14 hai 16 chi khac nhau mot diéu.
Khac hai diéu tr¢ 1én thi chénh 1éch khong con chi rd nguyén nhan.

A fair experiment means the two groups differ in one thing only. If they differ in two or more, the
difference no longer points to a single cause.

NHAN XET / REMARK — Két luan chi di xa bang s6 liéu cho phép. S6 lidu tir mot loai, mot
diéu kién thi chua néi dugc cho loai khéc, diéu kién khac.

A conclusion goes only as far as the data allow. Data from one species and one condition cannot yet
speak for other species or conditions.

LOI HAY GAP / COMMON MISTAKE — Péi hai yéu té cung lac, vi du 16 thi nghiém vira
c¢6 phan bon vira ddt chd nhiéu sang hon. Khi d6 khong biét cay 16n nhanh vi phan hay vi anh
sang.

Changing two factors at once, for example an experimental group that gets both fertiliser and more
light. You then cannot tell whether the plants grew faster because of the fertiliser or the light.

LOI HAY GAP / COMMON MISTAKE — Quén 16 dbi chimg, hozc 16 d6i chimg khac 16
thi nghiém & nhiéu chd. Giam khao thudng trir diém y nay.

Forgetting the control group, or a control that differs from the experimental group in many ways.
Examiners often deduct marks for this point.
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LOI HAY GAP / COMMON MISTAKE - Viét dir doan tring gia thuyét, hodc viét gia
thuyét khong kiém chimg duogc. Gia thuyét can c6 thé do bang thi nghiém.

Writing a prediction that repeats the hypothesis, or a hypothesis that cannot be tested. A hypothesis
must be measurable by experiment.

LOI HAY GAP / COMMON MISTAKE — Rut két luan tir mét 1an do, mot miu. Cén nhiéu
mau va lap lai dé phan biét tac dong that v6i dao dong ngiu nhién.

Concluding from one measurement or one sample. You need many samples and repeats to tell a real
effect from random variation.

PHAI THUQC / MEMORISE — Sau budc nghién ctru khoa hoc: quan sat, dat cau hoi, gia
thuyét, thi nghiém kiém chimg, phan tich két qua, két luan (chap nhan hodc bac bo).

The six steps of scientific research: observe, ask a question, hypothesis, test experiment, analyse
results, conclusion (accept or reject).

PHAI THUQC / MEMORISE — L6 d6i chtng khéc 16 thi nghiém chi & yéu t6 nghién ctru.
Bién doc 1ap trén truc hoanh, bién phu thudc trén truc tung.

The control differs from the experimental group only in the factor under study. Independent variable
on the horizontal axis, dependent variable on the vertical axis.

1.6. Cac cap do to chirc cua theé gi¢i song — Levels of organisation of the living world

Mot nha may c6 nhiéu phan xuwéng. Mdi phan xudng co6 nhiéu diy chuyén, mdi day
chuyén cé nhiéu may, mdi may gom nhiéu chi tiét. Chi tiét roi khong 1am ra san pham,
chi khi rap thanh may va may van hanh trong day chuyén mdi c6 san pham. Thé giéi
sdng ciing duoc xép thanh ting nhu vay.

A factory has many workshops. Each workshop has many production lines, each line many
machines, each machine many parts. Loose parts make no product, only when assembled into a
machine, and the machine runs in a line, does a product appear. The living world is stacked in
layers in the same way.

KHAI NIEM 1.7 (Cap dd to chirc song) / CONCEPT 1.7 (Level of organisation of life) —
Cép dd td chirc sdng 13 cip do t6 chirc ctia vat chat c6 biéu hién day du dic tinh cua sy song.
Céc cép trung gian 13 nguyén tir, phan tir, bao quan, mo, co quan, hé co quan. Céac cap co ban
12 t& bao, co thé, quﬁn thé, quﬁn x4 va hé sinh thai. Moi cép co ban déu dugc ciu tao tir mot
hodc nhiéu té bao. Vi du: mot con ca 1a cép co thé; mang ciia n6 1a co quan, cap trung gian.

A level of organisation of life is a level of organisation of matter that shows the full characteristics of
life. The intermediate levels are atom, molecule, organelle, tissue, organ and organ system. The basic
levels are cell, organism, population, community and ecosystem. Every basic level is built from one or
more cells. Example: a fish is at the organism level, its gills are an organ, an intermediate level.

Di tir nho 1én 16n. T€ bao 1a don vi to chitc nho nhat ¢6 dﬁy du dic diém cua sy séng,
gdm cac bac nho hon 12 bao quan, phan tir, nguyén tir. Co thé 1a cip c6 cic bac trung
gian 1a mo, co quan, hé co quan. Quan thé 13 tp hop cac ca thé cung loai séng trong mot
khu vyc dia 1i nhat dinh vao mot thoi diém nhat dinh. Quan xa 1a cac quan thé ctia nhiéu
lodi cling ton tai trong mdt khu vuc dia li & cung thoi diém. Hé sinh thai gdm cic quan
xa tuong tac voi nhau va voi moi truong.
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Going from small to large. The cell is the smallest unit of organisation with all the
characteristics of life, made of smaller levels: organelles, molecules, atoms. The organism is the
level whose intermediate levels are tissues, organs and organ systems. A population is a set of
individuals of the same species living in a given geographical area at a given time. A community
is the populations of many species existing together in a geographical area at the same time. An
ecosystem consists of communities interacting with one another and with their environment.

Hg sinh thai
Ecosystem

Quén xa /

Community

Quén thé /

Population

Co thé /

Organism

Té bao /

Cell

kich thuéc va murc phire tap tang dan / size and complexity increase

Hinh 1.3. Nam cép dd td chure co ban, di tir té bao & bac thép nhét dén hé sinh thai & bac cao
nhit; mili tén chi cap thip lam nén cho cap cao hon
Figure 1.3. The five basic levels of organisation, from the cell at the lowest step to the ecosystem at the
highest; arrows show a lower level forming the base of the next

PAC PIEM 1.8 (Nguyén tic thir bic va dic tinh noi trdi) / FEATURES 1.8 (Hierarchy
and emergent properties) — T chirc theo nguyén tic thir bac. Cap thap 1am nén cu thanh
cip cao hon, tir don gian dén phirc tap. Mdi cip gdm cac bd phan nho hon tuong tic v6i nhau,
tao ra dic tinh noi tri: dic diém madi ma cap nho hon khong c6. Vi du: té bao than kinh
riéng 1é khong gitp sinh vat “tu duy”; chi khi dugc t6 chirc thanh bo nio ctia ngudi méi co
nang luc tu duy sang tao. Vat khong sdng ciing c6 thé duoc t6 chirc theo cip do, nhung khong
tur sinh truéng, sinh san, chuyén hoa vat cht va ning luong.

Hierarchical organisation. A lower level forms the base of the next higher one, from simple to
complex. Each level is made of smaller parts that interact, creating emergent properties: new features
the smaller level does not have. Example: single nerve cells do not let an organism ‘think’; only when
organised into a human brain do they give the power of creative thought. Non-living things can also
be organised in levels, but cannot grow, reproduce or transform matter and energy on their own.

PAC PIEM 1.9 (Hé¢ mé va ty diéu chinh) / FEATURES 1.9 (Open system and self-
regulation) — Hé mé va ty diéu chinh. Moi cip do séng déu 1a hé md: khong nging trao ddi
vat chat, nang luong va thong tin véi moi trudng. D6 1a diéu kién dé ton tai va phat trién. Vat
chat & thé gidi vo co, di phuc tap dén dau, ciing dan trd vé trang thai hdn don theo quy luat
nhiét dong hoc (quy luat vé ning luong va nhiét). Sinh vat thi ludn trao d6i chét va tu diéu
chinh, nén sinh truéng va sinh san duoc. Ching gitt 6n dinh cac thong sé bén trong du moi
truong doi, goi 1a ciAn bang ndi méi. Vi du: co thé ngudi gitr than nhiét, pH, duong huyét,
ndéng d6 mot sé ion & mirc trong ddi 6n dinh. T didu chinh truc tric thi sinh vat c6 thé bénh,
tham chi chét.

Open and self-regulating systems. Every level of life is an open system: it constantly exchanges
matter, energy and information with its environment. This is the condition for survival and
development. Matter in the non-living world, however complex, drifts back to disorder under the laws

of thermodynamics. Living things keep exchanging materials and regulating themselves, so they can
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grow and reproduce. They keep internal parameters stable while the environment changes, called
homeostasis. Example: the human body keeps body temperature, pH, blood sugar and the
concentration of some ions fairly steady. If self-regulation fails, an organism may fall ill or even die.

PAC PIEM 1.10 (Lién tuc tién héa) / FEATURES 1.10 (Continuous evolution) — Lién
tuc tién hoéa. Sy séng tiép dién qua hang ti ndm, tao ra thé gidi da dang nhung c6 nhiéu dic
diém chung. Tién héa xay ra duoc vi thong tin di truyén trong DNA duoc truyén tir té bao nay
sang té bao khac, tir thé hé nay sang thé hé khac mot cach twong dbi chinh xéac. Tuy vay, dot
bién van ludn phat sinh. Méi trudng séng khac nhau chon loc nhiing thé dot bién c6 kiéu hinh
(ddc diém quan sat dugc) thich nghi nhat.

Continuous evolution. Life has continued for billions of years, producing a diverse world that still
shares many features. Evolution happens because genetic information in DNA is passed from cell to
cell and generation to generation fairly accurately, yet mutations always arise. Different
environments select the mutants whose phenotype (observable characteristics) is best adapted.

Céc cdp d6 gan voi nhau theo hai dudng. Pudng thir nhat 1a hoat dong séng & cip té bao.
Vi du: ca thé twong tac v6i nhau va véi moi truong dua trén hoat dong truyén tin & cap té
bao. Puodng tht hai 14 chuyén héa vat chat va niang lugng. Nang lugng nudi thé gidi song
chu yéu dén tir Mt Troi, truyén tir cip ndy sang cap khac cing véi su chuyén hoa vat
chat.

The levels are linked in two ways. The first is the life activity at cell level. Example: individuals
interact with one another and the environment on the basis of cell signalling. The second is the

transformation of matter and energy. The energy that feeds the living world comes mainly from
the Sun and passes from one level to another along with the transformation of matter.

Gom nhiing gi Vidu

What it contains

Example

Té bao bao quan, phan tir, nguyén tir mot t€ bao mau
Cell organelles, molecules, atoms a blood cell
Co the mo, co quan, h¢ co quan mot con ca
Organism tissues, organs, organ systems one fish
cac ca thé cung loai, cung khu vuc, cung
Quan the thoi diem dan ca cung loai trong ao
Population individuals of one species in one area at one fish of one species in a pond
time
A~ , A A . A poas cé, tom, tao, vi khuan trong ao
Quan xa cac quan thé cua nhiéu loai o C , g
) ] . ) fish, shrimp, algae, bacteria in a
Community populations of many species ‘
' pond
A . A ox Ao , , ao cung nudc, bun, anh san
H¢ sinh thai quan xa va moi truong cua chung & DR &
o ] ) the pond with its water, mud,
Ecosystem communities and their environment

light

Tir trén xudng, mdi hang 16n hon hang trude, vi hang sau gdm cac hang trudc tuong tac
v6i nhau. Ngudn khai niém: SGK Sinh hoc 10.
From top to bottom, each row is larger than the one before, because it consists of the earlier
rows interacting. Concepts from SGK Sinh hoc 10.
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PHAN TiCH PE / READING THE QUESTION — Dé cho mét tap hop sinh vat va héi
“thudc cip d6 nao”. Tu hoi ba cau: co6 may loai? c6 cung mot khu vuc va thoi diém khong? co
ké ca moi truong khong?

The task gives a set of organisms and asks ‘which level’. Ask yourself three questions: how many
species? same area and time? is the environment included?

Vi DU 1.6 (Phén biét cAp d9 t6 chirc) / EXAMPLE 1.6 (Telling levels apart) — Xép mdi
truong hop sau vao cip do t6 chirc dung: (a) mot con ca trong ao; (b) tat ca ca cing loai trong
ao; (c) tat ca sinh vat trong ao (c4, tom, tdo, vi khuén); (d)cdao gém sinh vat, nudc, bun, anh
sang; (¢) mot t& bao mau cia con c4; (f) mang cua con ca.

Place each case at the correct level: (a) one fish in a pond; (b) all fish of one species in the pond, (c)
all organisms in the pond (fish, shrimp, algae, bacteria), (d) the whole pond with organisms, water,

mud and light, (e) one blood cell of the fish, (f) the gills of the fish.

Huéng din 1am bai. / How to answer.
1. (a) Mot ca thé riéng 18: cap co thé.
(a) A single individual: organism level.

2. (b) Cung loai, cting khu vuc (ao), cung thoi diém: cap quan thé.
(b) Same species, same area (pond), same time: population level.

3. (c) Nhiéu loai séng chung mét khu vuc: cap quan xa. Chua tinh nuée, bun, anh sang.
(c) Many species living in one area: community level. Water, mud and light are not yet
counted.

4. (d) C6 thém moi trudng vo sinh twong tac v6i quan xa: cAp hé sinh thai.

(d) The non-living environment is added and interacts with the community: ecosystem level.

5. (e) Mot té bao: cip té bao, cap co ban.

(e) A single cell: cell level, a basic level.

6. (f) Mang 1a mot co quan: cap trung gian trong co thé, khong thudc nam cap co ban.
() The gills are an organ: an intermediate level inside the organism, not one of the five
basic levels. W

PHAN TiCH PE / READING THE QUESTION — Pé dua mét nhan dinh va héi “ding hay
sai, vi sa0”. Tim dic diém chung cua thé gidi séng ma nhan dinh dung téi (hé mo, tu diéu
chinh), roi néu diéu kién can cho dic diém do.

The task gives a statement and asks ‘true or false, and why'. Find the general characteristic of the
living world the statement touches (open, self-regulating), then state the conditions that characteristic
needs.

Vi DU 1.7 (Hé¢ mé va tu diéu chinh) / EXAMPLE 1.7 (Open and self-regulating systems)
— Mot ban noi: “Bé c4 boc kin, che hét anh sang, khong tha thém thure an thi sinh vat trong bé
van séng on dinh mai vi chung tu diéu chinh duoc.” Panh gia nhan dinh nay béng cac dac
diém chung cua thé gisi song.

A student says: ‘A sealed fish tank, shut off from all light and given no extra food, will keep its
organisms living stably for ever because they regulate themselves.’ Evaluate this statement using the
general characteristics of the living world.
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Huéng din 1am bai. / How to answer.
1. Tim dic diém lién quan: cac cép do séng 12 hé m& va tu diéu chinh.
Find the relevant characteristic: levels of life are open, self-regulating systems.

2. Xem bé thiéu gi: bé boc kin, che sang, khéng c6 thirc an thém nén dudng vao cua
nang luong va vat chat bi cit.
See what the tank lacks: it is sealed, shaded and given no extra food, so the inflow of energy
and matter is cut.

3. Noi v6i dong niang luwong: ning lugng nudi sinh gidi chu yéu tir Mat Troi, truyén giira
cac cap cung chat.
Link to energy flow: the energy feeding living things comes mainly from the Sun and passes
between levels with matter.

4. Noi 10 gidi han cua ty di€u chinh: n6 gitt 6n dinh khi con du dau vao, khong thay
duoc dau vao.

State the limit of self-regulation: it keeps things steady while inputs remain, and cannot
replace the inputs.

BAI VIET MAU / MODEL WRITING — Nhan dinh ndy sai ¢ hai chd. Chd thtr nhit 13 coi
sinh vét trong bé nhur mot hé khép kin co thé tw dir. Chd thir hai 1a hiéu ty diéu chinh nhu kha
nang ton tai mai ma khong can gi tir bén ngoai.

Moi cip do t6 chirc séng déu 12 hé md, nghia 1a khong nging trao ddi vat chit va ning luong
v6i moi trudng. Té bao ldy chat hoa hoc tir bén ngoai, bién d6i chiing thanh chit sdng va thai
chat thai ra khoi té bao. Co thé trao ddi khi, nudc, 13y thirc dn va thai chat thai ra méi trudng.
Quan thé va quan xa ciing séng nhd dong vat chit va ning lugng chay qua ching. Bé ca da
boc kin, che hét anh sang va khong thém thirc an thi di cat duong vao ciia ning luong. Ma
nang lwong nudi thé giéi séng chu yéu dén tir Mt Troi, dugc truyén tir cdp do nay sang cp
d6 khac cung sy chuyén hoa cua vat chat. Khong con ning luong dua vao, luong chat du trix
trong bé c6 xu huéng can dan, chat thai tich lai, cic quan thé suy giam rdi quan x3 mit dan da
dang.

Tu diéu chinh 1a kha ning giir cic thong s6 bén trong 6n dinh du diéu kién moi truong thay
d6i. Co thé ngudi gitr than nhiét, pH, duong huyét, ndng do mot sb ion & murc twong ddi 6n
dinh béng cach d6. Nhung kha nang nay cAn vat chét va nang lugng dé van hanh, va chi bu
dugc nhimng thay dbi trong gii han. Khi ngudn dau vao bi cat, hé khong con du gi dé diéu
chinh, va néu kha nang tu diéu chinh truc tric thi sinh vat c6 thé bénh, tham chi chét.

Vi vay két luan dang 1a sinh vat trong bé chi duy tri dugc trang thai on dinh khi bé con duoge
cung cép anh sang va thtrc an, va chét thai duoc dua bét ra ngoai. Bé phai con 1a mgt h¢ mé.
The statement is wrong in two places. First, it treats the organisms in the tank as a closed system that
can be self-sufficient. Second, it takes self-regulation to mean the ability to persist for ever without
anything from outside.

Every level of living organisation is an open system, meaning that it constantly exchanges matter and
energy with its environment. A cell takes chemicals from outside, converts them into living material
and expels waste. An organism exchanges gases and water, takes in food and releases waste.
Populations and communities also live on the flow of matter and energy through them. A tank that is
sealed, shaded and given no extra food has had its energy inflow cut. Yet the energy feeding the living
world comes mainly from the Sun and passes from one level to another with the transformation of
matter. With no energy coming in, the stores in the tank tend to run down, waste builds up,
populations decline and the community gradually loses diversity.
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Self-regulation is the ability to keep internal parameters stable while environmental conditions
change. The human body keeps body temperature, pH, blood sugar and the concentration of some
ions fairly steady in this way. But this ability needs matter and energy to operate, and it compensates
only for changes within limits. When the inflow is cut, the system has nothing left to regulate with, and
if self-regulation fails an organism may fall ill or even die.

The correct conclusion is therefore that the organisms in the tank keep a steady state only while the
tank is supplied with light and food and waste is removed, that is, while the tank remains an open

system. W

NHAN XET / REMARK — Cép d6 nao ciing 12 hé md, ké ca té bao. Khi gip ciu hoi “vi sao
sinh vat 1a hé mé”, hiy néu ngay hai thir di vao va di ra: vt chat va ning luong.

Every level is an open system, the cell included. When asked ‘why are organisms open systems’, name
at once the two things going in and out: matter and energy.

LOI HAY GAP / COMMON MISTAKE — Xép mét co quan (mang, tim, 14) vao cip d6 co
ban. Co quan 14 cép trung gian; cip co ban chi c6 té bao, co thé, quan thé, quan x3, hé sinh
thai.

Placing an organ (gill, heart, leaf) at a basic level. An organ is an intermediate level; the basic levels
are only cell, organism, population, community, ecosystem.

LOI HAY GAP / COMMON MISTAKE — Goi tap hop nhiéu loi 12 quan thé. Quan thé chi
gdm céc ca thé ciing mot loai; nhiéu loai 1 quan xa.

Calling a set of several species a population. A population contains one species only, several species
make a community.

LOI HAY GAP / COMMON MISTAKE — Giai thich dic tinh ndi troi bang cach liét ké
thanh phan. Phai néu dic diém méi xuét hién khi cac thanh phan tuong tic, ma ting thanh
phan riéng khong c6.

Explaining emergent properties by listing components. You must name the new feature that appears
when the components interact, which no single component has.

PHAI THUQC / MEMORISE — Nim cép d0 co ban theo thir tu: té bao, co thé, quén thé,
quan x4, hé sinh thai. Cip trung gian: nguyén tir, phan tir, bao quan, md, co quan, hé co quan.
The five basic levels in order: cell, organism, population, community, ecosystem. Intermediate levels:
atom, molecule, organelle, tissue, organ, organ system.

PHAI THUQC / MEMORISE — Ba dic diém chung: t6 chirc thir bac (c6 dic tinh ndi troi);
hé mé va tu diéu chinh (c4n bang ndi méi); lién tuc tién hoa.

Three general features. hierarchical organisation (with emergent properties); open, self-regulating
systems (homeostasis); continuous evolution.

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

nganh khoa hoc nghién ctru vé sy song
the science of life

Sinh hoc Biology
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Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

Nghién ctru co ban

Nghién ctru img dung

Phat trién bén viing

Dau van tay DNA

Phoéng sinh hoc

Gia thuyét khoa hoc

L6 d6i chimg

Bién doc lap

Bién phu thude

Tin sinh hoc

Cép d6 t6 chirc sdng

bac tinh noi troi

Basic research

Applied research

Sustainable
development

DNA fingerprint

Biomimetics

Scientific hypothesis

Control group

Independent variable

Dependent variable

Bioinformatics

Level of organisation of

life

Emergent property

tim hiéu cau truc, van hanh, tién hoa cua su
song

finding out how life is built, works and evolves

dua phat hién méi vao doi séng
bringing new findings into daily life

dap trng nhu cau hién tai ma khong hai thé
hé sau

meeting present needs without harming future
generations

trinh ty nucleotide dac bi¢t nhan dién ting
ca thé

a special nucleotide sequence identifying an
individual

bat chudc nguyén li van hanh cua sinh vat
copying how organisms work

cach giai thich kiém chtng duoc bang thyuc
nghiém
an explanation testable by experiment

16 gidng 16 thi nghiém, chi thiéu yéu t6
nghién ctu

a group identical to the experimental one but
lacking the factor under study

cai ngudi 1am thi nghiém chi dong thay doi
what the experimenter changes on purpose

cai duge do, d6i theo bién doc lap
what is measured, changing with the
independent variable

dung phﬁn mém, mo hinh xt li dit liéu sinh
hoc 16n

using software and models to handle large
biological data

cép td chirc vat chat ¢ du dic tinh sy séng
a level of organised matter showing all
characteristics of life

dic diém mai chi co khi cac b phén tuong
tac

a new feature that appears only when parts
interact
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Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

h¢ trao doi vat chat, nang lugng vdi moi
trudng

H¢é mo Open system _ o
a system exchanging matter and energy with its
surroundings

A1 N . it 6n dinh cac thong sb bén trong co thé

Can bang ndi moi Homeostasis & : & &

keeping the internal parameters stable

1.7. Dé tw luyén — Practice questions
Mirc 1 — Hoc sinh gioi cf'lp tinh — Level 1 - Provincial gifted-student contest

Pé 1.1/ Question 1.1 — Mot ban thay cdy dat canh cira s6 ludn nghiéng vé phia c6 anh sang,
va cho rang anh sang chiéu tir mot phia lam than cay nghiéng vé phia d6. (a) Viét gia thuyét
va mot dy doan dang “néu ... thi ...” (1,0 diém). (b) Thiét ké thi nghiém: bién doc lap, bién
phu thudc cung cach do va don vi, 16 dbi chung, cac yéu tb gitr b dinh, s cay mdi 16 va sb
lan 1ap (2,0 diém). (c) Néu két qua nao lam gia thuyét bi bac bo (1,0 diém).

A student sees that a plant beside a window always leans towards the light, and thinks that light from
one side makes the stem lean that way. (a) Write the hypothesis and one prediction in the form ‘if ...
then ...” (1.0 mark). (b) Design an experiment. independent variable, dependent variable with how it
is measured and its unit, control group, factors kept constant, plants per group and number of repeats
(2.0 marks). (c) State which result would reject the hypothesis (1.0 mark).

Pé1.2/ Question 1.2 — Mot kinh hién vi quang hoc c6 d¢ phong dai tdi da 1.500 lan va do
phan giai khoang 200 nm. (a) P6i 200 nm sang pm (0,5 diém). (b) Hai cau trac cach nhau 0,5
um va hai cdu trac khac cach nhau 0,1 um: cip nao phan biét dugc bang kinh nay? Giai thich
(1,5 diém). (c) Mot cdu tric dai that 2 pm, anh ¢ do phong dai toi da dai bao nhiéu mm (1,0
diém)? (d) C6 ¥ kién cho rang: “Chi can phong dai da 16n thi nhin duoc ciu trac 0,1 pm bing
kinh nay.” Panh gia y kién (1,0 diém). Quy u6c: 1 pm = 1.000 nm; 1 mm = 1.000 pm.

A light microscope has a maximum magnification of 1,500 times and a resolution of about 200 nm. (a)
Convert 200 nm to um (0.5 mark). (b) Two structures lie 0.5 um apart and two others 0.1 um apart:
which pair can be told apart with this microscope? Explain (1.5 marks). (c) A structure is really 2 um
long; how long in mm is its image at maximum magnification (1.0 mark)? (d) One opinion says: ‘If the
magnification is high enough, structures of 0.1 um can be seen with this microscope.’ Evaluate it (1.0
mark). Convention: 1 um = 1,000 nm; 1 mm = 1,000 um.

Mirc 2 — Hoc sinh gioi quéc gia — Level 2 — National gifted-student contest

Pé 1.3 / Question 1.3 — Mot don vi nghién ciru vira tao ra mot gidng cdy trong bién doi gene
cho ning suét cao va dinh nhan nhanh bang nudi cdy mé dé trong trén dién rong. Viét doan
vin khoang 180 chit néu nhitng diéu can cin nhic trudc khi trong dai tra, gin v6i phat trién
bén ving (4,0 diém).

A research unit has made a genetically modified crop of high yield and plans to multiply it quickly by
tissue culture for planting over a wide area. Write a paragraph of about 180 words on what must be
considered before planting on a large scale, linked to sustainable development (4.0 marks).
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Pé1.4/ Question 1.4 — Mot hoc sinh gieo hat trong ba loai gia thé X, Y, Z. Mbi loai dung 3
khay, mdi khay 25 hat, cac diéu kién khac giéng nhau. S hat ndy mam sau 4 ngay ¢ ba khay:
X: 20,21, 19;Y: 15, 14, 16; Z: 21, 19, 20. (a) Tinh s6 hat ndy mam trung binh va ti 18 nay
mam moi loai gia thé (1,0 diém). (b) So sanh ba loai va két luan (1,5 diém). (c) Vi sao dung 3
khay va s6 hat mdi khay bang nhau (1,0 diém)? (d) Ban hoc sinh két ludn “gia thé Y 1am hat
bi chét”. Nhan xét két luan d6 (0,5 diém).

A student sows seeds in three kinds of growing medium X, Y and Z. Each uses 3 trays of 25 seeds,
other conditions identical. Seeds germinated after 4 days in the three trays: X: 20, 21, 19; Y: 15, 14,
16, Z: 21, 19, 20. (a) Work out the mean number germinating and the germination rate for each
medium (1.0 mark). (b) Compare the three and conclude (1.5 marks). (c) Why use 3 trays and equal
numbers of seeds per tray (1.0 mark)? (d) The student concludes ‘medium Y kills the seeds’. Comment
on that conclusion (0.5 mark).

Mikc 3 — Chuyén sau: thi nghiém va nghién ciru — Level 3 — Advanced: experiments and
research

Pé 1.5 / Question 1.5 — Mot ban thiét ké thi nghiém kiém tra phan bén P ¢6 1am rau 16n
nhanh hon khong. Ban trdng 3 cdy trong chau 1 va bon phan P, trong 5 cdy trong chau 2 dat
chd téi hon va khong bon. Sau 10 ngay ban do chidu cao cta ciy cao nhit & mdi chau, thdy
chau 1 cao hon, va két luan phan P c¢6 hiéu qua. Chi ra it nhat bon 15i trong thiét ké va sira
ting 131 (3,0 diém), roi viét lai thiét ké ding (2,0 diém).

A student designs an experiment to test whether fertiliser P makes vegetables grow faster. The student
plants 3 plants in pot 1 and applies fertiliser P, and plants 5 plants in pot 2, placed in a darker spot,
with none. After 10 days the student measures the height of the tallest plant in each pot, finds pot 1
taller, and concludes that fertiliser P is effective. Point out at least four errors in the design and
correct each (3.0 marks), then rewrite a correct design (2.0 marks).

Pé 1.6 / Question 1.6 — Mot nhém mudn tim thude e ché mot protein gay bénh. Theo cach
ctia sinh hoc hé thng, hiy trinh bay quy trinh ding mé hinh may tinh trude khi thir trén dong
vat (3,0 diém), giai thich vi sao cach lam nay rut ngén thoi gian tim thude (1,0 diém), va néu
hai vin dé an toan hodc dao dirc cAn can nhéc khi dua két qua vao doi séng (1,0 diém).

A group wants to find a drug that blocks a disease-causing protein. In the style of systems biology,
describe the process of using a computer model before animal tests (3.0 marks), explain why this
approach shortens the search for drugs (1.0 mark), and state two safety or ethical issues to weigh
when applying the results in life (1.0 mark).

1.8. Pap an va huéng din cham bai tu luyén — Answers and marking guide

Pé1.1 - Question 1.1

1. (a) 1,0 diém. Gia thuyét (0,5): 4nh sang chiéu tir mot phia lam than cdy nghiéng vé
phia d6. Du doan (0,5): néu gia thuyét dung thi cay chiéu sang tir mot phia s&
nghiéng, con ciy duoc chiéu sang déu tir moi phia s& moc thang.

(a) 1.0 mark. Hypothesis (0.5): light from one side makes the stem lean that way. Prediction
(0.5): if the hypothesis is right, plants lit from one side will lean, while plants lit evenly from
all sides will grow upright.

2. (b) Bién doc 1ap: hudng chiéu sang (mot phia hodc déu moi phia) (0,5 diém). Bién
phu thudc: goc nghiéng cua than so v6i phuong thang ding, do bang thudc do goc,
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don vi do.

(b) Independent variable: direction of lighting (one side or evenly from all sides) (0.5 mark).
Dependent variable: angle of the stem from the vertical, measured with a protractor, unit
degrees.

3. Lo ddi chimg (0,5 diém): cdy dit trén ban xoay cham hoic chiéu dén tir trén xudng,
nén anh sang dén déu. Lo thi nghiém: dén chi @ mdt bén.
Control group (0.5 mark): plants on a slowly turning stand or lit from directly above, so
light arrives evenly. Experimental group: a lamp on one side only.

4. Giit ¢b dinh (0,5 diém): loai, tudi cdy, loai chau va dét, lugng nudc, nhiét do, do sang
cua den, thoi gian chiéu. S mau va lap (0,5 diém): mdi 16 10 cay, do sau 5 ngady, lam
lai toan b 3 lan.

Kept constant (0.5 mark): species, age, pots and soil, watering, temperature, brightness of

the lamp, duration of lighting. Samples and repeats (0.5 mark): 10 plants per group,
measured after 5 days, the whole experiment repeated 3 times.

5. (c) 1,0 diém: néu goc nghiéng trung binh cua hai 16 nhu nhau (chénh khong hon mirc
dao dong gitra cac cay trong cung 10), thi &nh sdng mdt phia khong lam than nghiéng,
gia thuyét bi bac bo.

(c) 1.0 mark: if the mean lean angles of the two groups are the same (differing by no more

than the variation between plants within a group), one-sided light does not make the stem
lean, and the hypothesis is rejected.

BAI VIET MAU / MODEL WRITING — Tbi ding 20 cay cing loai, cting tudi, trong ciing
loai chau va dét, chia thanh hai 16 10 cdy. Lo thi nghi€ém chi c6 mdt dén & bén trai. Lo ddi
chung dat trén ban xoay chdm nén anh sang dén déu. Hai 16 cung nhiét d9, lugng nude va do
sang dén. Sau 5 ngay t6i do goc nghiéng cua than bang thudc do goc (d6), tinh trung binh mdi
16, 1am lai ba 1an. Néu goc nghiéng hai 16 nhu nhau, gia thuyét bi bac bo.

L use 20 plants of the same species and age in the same pots and soil, split into two groups of 10. The
experimental group has one lamp on the left. The control group stands on a slowly turning stand so
light arrives evenly. Both groups share temperature, watering and lamp brightness. After 5 days 1
measure the lean of the stem with a protractor (degrees), work out the mean of each group, and repeat

three times. If the two groups lean equally, the hypothesis is rejected. R

Pé1.2 - Question 1.2

1. (a) 0,5 diém. 200 nm = 200 + 1.000 = 0,2 pm.
(a) 0.5 mark. 200 nm = 200 < 1,000 = 0.2 um.

2. (b) Po phan giai 1a khoang cach nho nhat dé phan biét hai diém. Cap cach nhau 0,5
um = 500 nm 1é6n hon 200 nm nén phan biét dugc (0,75 diém). Cap cach nhau 0,1 pm
=100 nm nho6 hon 200 nm nén nhoe thanh mot, khong phan biét dugc (0,75 diém).
(b) Resolution is the smallest distance at which two points can be told apart. The pair 0.5
um = 500 nm apart is larger than 200 nm, so it can be resolved (0.75 mark). The pair 0.1
um = 100 nm apart is smaller than 200 nm, so it blurs into one and cannot be resolved (0.75
mark).

3. (c) 1,0 diém. Anh dai 2 x 1.500 = 3.000 pm = 3 mm.

(c) 1.0 mark. The image is 2 % 1,500 = 3,000 um = 3 mm long.
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4. (d) 1,0 diém: y kién sai. Do phong dai chi 1am anh to hon; kha ning thay ro hai diém
gan nhau do d6 phan giai quyét dinh. Khi hai diém cach nhau 100 nm, nho hon 200
nm, phong dai thém chi lam cai nhoe to ra. Mubn thay can kinh c¢6 d6 phéan giai tot
hon, nhu kinh hién vi dién tir (d6 phan giai nho hon 1 A).

(d) 1.0 mark: the opinion is wrong. Magnification only makes the image bigger; the ability
fo see two close points clearly is set by resolution. When two points are 100 nm apart, less
than 200 nm, more magnification only enlarges the blur. To see them you need a microscope
of better resolution, such as the electron microscope (resolution smaller than 1 A).

BAI VIET MAU / MODEL WRITING - Y kién nay sai. D6 phong dai cho biét anh to gip
may lan vat, con d phan giai mai cho biét hai diém gan nhau bao nhiéu thi con tach dugc.
Kinh quang hoc c6 d6 phéan giai khoang 200 nm, ttc 13 hai diém cach nhau dudi 200 nm s&
nhoe thanh mot. Ciu trac 0,1 pm = 100 nm nho hon giéi han d6, nén phéng dai thém chi lam
vét nhoe to ra ma khong hién chi tiét. Mudn quan sat can kinh hién vi dién tir, c6 do phén giai
nho hon 1 A.

This opinion is wrong. Magnification says how many times larger the image is than the object, while
resolution says how close two points can be and still be separated. The light microscope has a
resolution of about 200 nm, so points closer than 200 nm blur into one. A structure of 0.1 um = 100
nm is below that limit, so more magnification only enlarges the smear without showing detail. To

observe it you need an electron microscope, whose resolution is smaller than 1 4. W

Pé 1.3 — Question 1.3

*Y 1(1,0 diém): loi ich kinh té: nang suit cao, chat luong tdt, nhan nhanh béng nuoi
cdy md nang cao hiéu qua kinh té.
Point 1 (1.0 mark): economic benefit: high yield, good quality, quick multiplication by tissue
culture raises economic efficiency.

Y 2 (1,0 diém): tic dong t6i tu nhién: giong mdi anh huong thé nao dén cac loai sinh
vat trong tu nhién, vi phat trién bén virng doi héi khong lam ton hai thé hé sau.
Point 2 (1.0 mark): effect on nature: how the new variety affects wild species, since
sustainable development means not harming later generations.

Y 3 (1,0 diém): an toan va dao dirc: gidng d6 c6 tac dong tiéu cuc dén stc khoe con
nguoi khong; cau hoi vé do an toan cua cay bién d6i gene can dugc tra 101 bang
nghién ctru.

Point 3 (1.0 mark): safety and ethics: whether the variety has harmful effects on human
health; the question of safety of modified crops must be answered by research.

Y 4 (1,0 diém): rui ro nhan giéng: trong dién rong mot gibng nhan tir nudi cly mo
tiém an nguy co mat mua khi di€u ki€n moi truong bat 1¢i; doan van mach lac, du
khoang 180 chir.

Point 4 (1.0 mark): propagation risk: planting a large area with one tissue-cultured variety
risks crop failure if conditions turn unfavourable; a coherent paragraph of about 180 words.

BAI VIET MAU / MODEL WRITING — Trudc khi trong dai tra, don vi nghién ctru can
can nhic bon viéc. Mot 1a loi ich kinh té: nang sut cao, chat lugng tdt va viéc nhan nhanh
bang nudi cdy mo s& nang cao hiéu qua kinh té. Hai 1a tic dong toi ty nhién. Phat trién bén
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virng doi hoi dap tmg nhu cau hom nay ma khong 1am ton hai thé hé sau, nén phai xem giéng
moi anh hudng thé nao dén cac loai sinh vat xung quanh. Ba 13 an toan va dao dirc: can c6
nghién ctru cho biét gidng nay co tac dong tiéu cuc dén sirc khoe con nguoi hay khong. Cac
tién bo ap dung vao doi séng khong dugc vi pham chuin muc dao dirc x hoi. Bon 1a rti ro
khi nhan giéng: mot dién tich 16n chi trong mot gidng nhan tir nudi cdy mo sé tiém an nguy
co mat mua néu diéu kién méi truong bét loi. Chi khi ca bon viée duoc tra 16i bang sb liéu,
gidng mdi mai nén dua ra trong rong.

Before planting on a large scale, the unit must weigh four things. First, economic benefit: high yield,
good quality and quick multiplication by tissue culture raise economic efficiency. Second, the effect on
nature. Sustainable development means meeting today’s needs without harming later generations, so
the unit must see how the new variety affects surrounding species. Third, safety and ethics: research
must show whether the variety has harmful effects on human health, and advances applied to life must
not break the ethical standards of society. Fourth, the risk in propagation: a large area planted with a
single tissue-cultured variety risks crop failure if conditions turn unfavourable. Only when all four are

answered with data should the new variety go out to wide planting. R

Pé1.4 - Question 1.4

1. (a) 1,0 diém. X: (20 + 21 + 19) + 3 =60 = 3 = 20 hat; 20 + 25 x 100 = 80%. Y: (15 +
14+16)+3=45+3=15hat; 15+ 25 x 100 =60%. Z: (21 + 19 +20) +3 =60+ 3
= 20 hat; 80%.

(a) 1.0 mark. X: (20 + 21 + 19) +3 = 60 + 3 = 20 seeds,; 20 ~25 x 100 = 80%. Y: (15 + 14
+16) =3 =45+3=15seeds;, 15+25 x100=060%. Z: (21 +19+20)+3=60~+3=20
seeds; 80%.

2. (b) 1,5 diém. X va Z déu 80%, khong khac nhau (0,5 diém). Y thap hon 20 — 15=5
hat, tirc 80% — 60% = 20 diém phan tram (0,5 diém). Dao dong giita cac khay cting
loai chi téi da 2 hat (X: 21 — 19 = 2), nh6 hon chénh 5 hat. Két luan (0,5 diém): gia
thé Y cho ti 1&¢ ndy mam thap hon X va Z; X va Z nhu nhau.

(b) 1.5 marks. X and Z are both 8§0%, no different (0.5 mark). Y is lower by 20 — 15 =5
seeds, that is 80% — 60% = 20 percentage points (0.5 mark). The variation between trays of
one medium is at most 2 seeds (X: 21 — 19 = 2), smaller than the 5-seed gap. Conclusion
(0.5 mark): medium Y gives a lower germination rate than X and Z; X and Z are alike.

3.(c) 1,0 diém. Lap 3 khay dé tinh trung binh va biét mirc dao dong ngau nhién giita cac
khay (0,5 diém). S6 hat mdi khay bang nhau dé ti 1é ndy mam so sanh cong bang, vi
s6 hat 1a yéu t6 phai giit ¢6 dinh (0,5 diém).

(c) 1.0 mark. Three trays give a mean and show the random variation between trays (0.5

mark). Equal seed numbers make germination rates fair to compare, since seed number is a
factor that must be kept constant (0.5 mark).

4. (d) 0,5 diém: két luan vuot qué s liéu. Thi nghiém chi do sé hat ndy mam, khong do
hat chét. Hat khong nay mam chua chac di chét; con nhiéu nguyén nhan khac. Chi
nén két luan gia thé Y lam giam ti 1& ndy mam.

(d) 0.5 mark: the conclusion goes beyond the data. The experiment measured only

germinated seeds, not dead ones. A seed that did not germinate is not certainly dead; there
are other causes. The safe conclusion is that medium Y lowers the germination rate.
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BAI VIET MAU / MODEL WRITING - Trung binh gi4 thé X va Z déu 13 20 hat (80%),
gia thé Y 1a 15 hat (60%). Y thap hon 5 hat, trong khi cac khay cung loai chi 1éch nhau t6i da
2 hat, nén khac biét co thé do gia thé. Khong duoc két luan Y 1am hat chét, vi thi nghiém
khong do hat chét, chi do hat nay mam.

The mean for media X and Z is 20 seeds (80%) and for Y 15 seeds (60%). Y is 5 seeds lower, while
trays of the same medium differ by at most 2 seeds, so the difference may be due to the medium. We
cannot conclude that Y kills the seeds, because the experiment did not count dead seeds, only

germinated ones. B

Pé 1.5 — Question 1.5

1. L3i 1 (0,75 diém): s6 cay hai chau khac nhau, 3 va 5. Stra: mdi 16 cung sb cdy, vi du
10.
Error 1 (0.75 mark): the pots hold different numbers of plants, 3 and 5. Fix: the same
number per group, for example 10.

2. LGi 2 (0,75 diém): chau 2 dat chd t6i hon, nén hai 16 khac nhau ca phan bon 13n anh
sang, khong biét chénh 1éch do dau. Sira: dit cing chd, cing anh sang.
Error 2 (0.75 mark): pot 2 stands in a darker place, so the groups differ in both fertiliser
and light, and the cause of any difference is unknown. Fix: same place, same light.

3.1L6i3 (0,75 diém): chi do cay cao nhat, mot ca thé c6 thé khac thuong. Stra: do moi
cdy, tinh chiéu cao trung binh mdi 16 (cm).
Error 3 (0.75 mark): only the tallest plant is measured, and a single individual may be
unusual. Fix: measure every plant and work out the mean height per group (cm).

4. L5i 4 (0,75 diém): chi mot chau mdi 16, khong lap lai, nén khong phan biét dugc tac
dung that voi dao dong ngau nhién. Sira: mdi 16 nhiéu chau, vi du 3 chau.
Error 4 (0.75 mark): only one pot per group and no repeats, so a real effect cannot be told
from random variation. Fix: several pots per group, for example 3 pots.

5. C6 thé néu thém (khong tinh diém thém): dé khong ghi loai, tudi cdy, loai dat, lugng
nuéc; nhitng yéu t6 nay phai giit ¢d dinh.
Optionally also (no extra marks): the species, age, soil and watering are not stated, these
must be kept constant.

BAI VIET MAU / MODEL WRITING — Thiét ké dung (2,0 diém): t6i dung 60 cdy ciing
loai, ciing tudi, chia thanh hai 16, mdi 16 3 chau, mdi chau 10 cay, cung loai d4t. Cac chau dat
chung mot chd nén 4nh sang va nhiét d6 nhu nhau, tudi cing lwgng nudc. Lo thi nghiém bon
phan P; 16 ddi chung khong bén, moi thir khac giit nguyén. Sau 10 ngdy t6i do chiéu cao moi
cdy (cm), tinh trung binh mdi 16. Néu 16 bon phéan cao hon 16 d6i chirng nhiéu hon murc chénh
giita cac chau cung 16, toi két luan phan P 1am rau 16n nhanh hon trong diéu kién nay.

A correct design (2.0 marks): I use 60 plants of one species and age, split into two groups of 3 pots
with 10 plants each, in the same soil, kept together in one place so light and temperature are the
same, watered equally. The experimental group gets fertiliser P, the control gets none, everything else
kept the same. After 10 days [ measure the height of every plant (cm) and work out the mean per
group. If the fertilised group is taller than the control by more than the difference between pots of one

group, I conclude that fertiliser P makes the vegetables grow faster under these conditions. B
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Pé 1.6 — Question 1.6

1. Quy trinh (3,0 diém, mdi budc 0,5 diém). Budc 1: dung phan mém tin hoc chuyén
dung mé ta cach cac protein trong té bao twong tac v6i nhau. Budc 2: dy doan néu
protein d6 dot bién, mat chirc ning thi hau qua ra sao, dic diém bénh 1i nao xuat hién.
Budc 3: thir loai thude du kién trén mo hinh may tinh. Budc 4: dua thudc dat yéu cau
sang thur trén dong vat. Budc 5: dua két qua tht trén dong vat vao co sé dir li€u dé
diéu chinh mé hinh. Budc 6: 13p lai dén khi tim duge mé hinh tdi wu, tir d6 san xuat
thudc dic hiéu e ché protein gay bénh.

Process (3.0 marks, 0.5 mark per step). Step 1: use specialised sofiware to model how the
proteins in the cell interact. Step 2: predict what happens if that protein mutates and loses its
function, and which features of disease appear. Step 3: test the candidate drug on the
computer model. Step 4. pass the drugs that meet the requirement to animal tests. Step 5:
feed the animal results into a database to adjust the model. Step 6: repeat until an optimal
model is found, from which a specific drug that blocks the disease-causing protein is
produced.

2. Vi sao rit ngan thoi gian (1,0 diém): loai thude nao khong hop dugce loai bo ngay trén
may, chi thude co trién vong moi phai thir trén dong vat; két qua thtr dua lai vao co s¢
dir liéu nén md hinh dugc chinh sau mdi vong, viéc san xuét thube huéng dich dién ra
nhanh hon.

Why it saves time (1.0 mark): drugs that do not fit are dropped at once on the computer, only
promising ones go to animal tests, test results go back into the database so the model is
adjusted after each round, and production of targeted drugs moves faster.

3. Hai van dé (1,0 diém, mdi van dé 0,5 diém): thudc phai qua kiém nghiém trén dong
vat rdi trén nguoi theo quy dinh trudce khi dung, va ngudi bénh chi dung thude theo
chi dinh cua béc si; thong tin gene va dir li¢u bénh nhan 1a thong tin riéng, phai xac
dinh ai c6 quyén biét va dung.

Two issues (1.0 mark, 0.5 mark each): the drug must pass animal tests and then human tests
as regulated before use, and patients take drugs only as directed by a doctor; gene

information and patient data are private, so it must be settled who has the right to know and
use them.

BAI VIET MAU / MODEL WRITING — Nhom bit ddu bang viéc dung phin mém mé ta
cach cac protein trong té bao tuong tac, roi du doan hau qua néu protein giy bénh bi dot bién,
mét chirc nang. Thube dy kién duge thir trén mé hinh may tinh trudc; chi loai dat yéu cdu moi
duoc thur trén dong vat. Két qua tht trén dong vat dugc dua vao co so dir liéu dé chinh mé
hinh, lip lai dén khi tim dugc mo hinh t6i wu. Ttr mé hinh d6, ngudi ta san xuit thuc hudng
dich e ché protein gdy bénh. Cach 1am nay nhanh hon vi thudc khong phu hop bi loai ngay
trén may. Khi dua vao doi séng phai bao dam thudc duge kiém nghiém, dung theo chi dinh
cua bac si, va thong tin gene cia nguoi bénh duoc gilr riéng tu.

The group begins by using software to model how the proteins of the cell interact, then predicts the
consequence if the disease-causing protein mutates and loses function. The candidate drug is tried on
the computer model first; only those that meet the requirement go on to animal tests. Animal results
are fed into a database to adjust the model, repeating until an optimal model is found, from which a

targeted drug blocking the disease-causing protein is produced. This is faster because unsuitable
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drugs are dropped on the computer. In life, the drug must be tested, used as directed by a doctor, and

the patient’s gene information kept private. W
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Chuong 2. Thanh phan hoa hoc cua té bao — Chapter 2. The chemical
composition of the cell

Muc tiéu chwong — Chapter objectives

« Giai thich dugc vi sao té bao 1a don vi ctia sy séng, va phan biét nguyén t da luong
v6i nguyén t vi luong.
Explain why the cell is the unit of life, and tell macroelements from trace elements.

* Nbi duge ciu tao ctia nuéc, carbohydrate, lipid, protein voi viéc ching lam trong té
bao.
Link the structure of water, carbohydrates, lipids and proteins to what each does in the cell.

« Tinh dugc sé nucleotide timg loai, chiéu dai, s6 lién két hydrogen ctia mot doan DNA
va viét dugc mach bo sung, RNA phién ma tir nd.
Calculate the nucleotides of each kind, the length and the hydrogen bonds of a DNA segment,
and write its complementary strand and the RNA copied from it.

* Poc duoc két qua cua ba phép thir nhan biét glucose, lipid, protein va néi rd mau chira
chat nao.
Read the results of three tests for glucose, lipid and protein and say which substance a
sample contains.

2.1. Té bao, cac nguyén to héa hoc va nwdc — Cells, chemical elements and water

Mot ngo6i nha dugc xay tu gach, xi mang, sat. Mdi vién gach nhd, nhung thiéu né thi
khong c6 tudng. Co thé sdng ciing duge xay tir nhitng don vi nho: té bao. Té bao lai dugc
lam tir cac nguyén td hoa hoc va nudc. Hiéu vat lidu thi méi hiéu vi sao té bao 1am duoc
viéc cua no.

A house is built from bricks, cement and steel. Each brick is small, yet without it there is no wall.

A living body is also built from small units: cells. Cells in turn are made of chemical elements
and water. Understand the materials and you can see why the cell does its work.

KHAI NIEM 2.1 (Hoc thuyét té bao) / CONCEPT 2.1 (Cell theory) — Hoc thuyét té bao
n6i ba diéu. Mot: moi sinh vat duge ciu tao tir mot hodc nhiéu té bao, va su séng tiép dién
nhd chuyén hoa va di truyén xay ra bén trong té bao. Hai: t& bao 1a don vi nho nhat, vira 1a
don vi cAu trac vira 1a don vi chiic nang cia moi co thé. Ba: té bao chi duoc sinh ra tir sy phan
chia cta té bao co trudc. Ban dau tién do hai nha sinh hoc ngudi Pic 1a Schleiden va
Schwann néu ndm 1839, sau khi quan sat té bao thuc vat va dong vat. Vi du: mét con vi
khudn gdm mot té bao, mot cai cdy gdm nhiéu té bao, nhung ca hai déu bat dau tir té bao c6
trude.

Cell theory makes three statements. One: all organisms are made of one or more cells, and life goes
on because metabolism and heredity happen inside cells. Two: the cell is the smallest unit, both the
structural unit and the functional unit of every body. Three: cells arise only by division of earlier cells.
The first version was put forward in 1839 by the German biologists Schleiden and Schwann after they
observed plant and animal cells. Example: a bacterium is one cell and a tree is a great many cells, yet
both begin from an earlier cell.
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Trong 92 nguyén t6 hoa hoc cé trong tu nhién, chi mot phan nho can cho sinh vat.
Nguyén t6 ndo can nhiéu thi goi 13 da luong, nguyén té ndo chi can mot chut thi goi 1a vi
luong. Cach nhé: da luong 13 vat liéu xay nha, vi lugng 1 con dc nhoé giir cho may chay.
Of the 92 chemical elements found in nature, only a small share are needed by living things. An
element needed in large amounts is a macroelement and one needed in tiny amounts is a trace
element. To remember: macroelements are the building material, trace elements are the small
screws that keep the machine running.

KHAI NIEM 2.2 (Nguyén t6 da lwgng va vi lwgng) / CONCEPT 2.2 (Macroelements and
trace elements) — Nguyén té da Iwong 13 nguyén t6 ma hu hét té bao can véi lugng 16n.
Bébn nguyén t6 C, H, O, N chiém khoang 96% khdi lugng vat chét séng. Ca, P, K, S va mot sb
nguyén t6 da luong con lai chiém khoang 3,4%. Nguyén t vi lweng 13 nguyén td sinh vét chi
can mot lugng nho nhung thiéu thi hoat dong séng 16i loan, vi chung thuong cAu tao nén
enzyme. Vi du: mot ngudi chi can khoang 0,15 mg iodine mdi ngay qua thirc an, thiéu iodine
thi tuyén giap phat trién bat thuong va gy bénh budu co.

Macroelements are elements that most cells need in large amounts. The four elements C, H, O and N
make up about 96% of the mass of living matter. Ca, P, K, S and a few other macroelements make up
about 3.4%. Trace elements are needed only in very small amounts, but a shortage disturbs life
activities, because they often form part of enzymes. Example: a person needs only about 0.15 mg of
iodine a day from food, and without it the thyroid develops abnormally and causes goitre.

Céc loai khac nhau c6 thanh phan nguyén t6 co ban giéng nhau, nhung ham luwong khac
nhau. Co thé ngudi can 25 loai nguyén t6, con thuc vat chi can 17 loai nguyén to thiét
yéu.

Different species share the same basic elements but differ in amounts. The human body needs 25
elements, while plants need only 17 essential elements.

PAC PIEM 2.3 (Vai tro ciia carbon) / FEATURES 2.3 (The role of carbon) — Carbon c6
vai tro dédc bi€t vi nguyén tir carbon c6 4 electron héa tri & vong ngoai, nén cung lic tao dugc
bdn lién két cong hoéa tri v6i cac nguyén tir carbon khac. Nho vdy carbon tao ra bo khung dai,
c6 thé thang, vong hay phan nhanh. Khung nay gin thém cic nhom chirc dé thanh
carbohydrate, lipid, protein, nucleic acid. Cting s6 nguyén tir carbon van c6 thé cho cac phan
tir khac nhau vé cdu triic va tinh cht.

Carbon has a special role because a carbon atom has 4 valence electrons in its outer shell, so it can
form four covalent bonds at once with other carbon atoms. This builds long frameworks that can be
straight, ringed or branched. The framework takes on functional groups to become carbohydrates,
lipids, proteins and nucleic acids. The same number of carbon atoms can still give molecules of

different structure and properties.

Nudc chiém khoang 70% khdi lwong co thé ngudi. Mdi phan tir nude c6 mot nguyén tir
oxygen ndi voi hai nguyén tir hydrogen bang hai lién két cong hoa tri. Oxygen kéo
electron manh hon hydrogen, nén electron 1éch vé phia oxygen. Két qua 1a phia oxygen
mang dién am (8—) va phia hydrogen mang dién duong (8+). Phan tir c¢6 hai dau trai dau
nhu thanh nam chdm nhé, ta goi 14 phan tir phan cuc. Pau duong ciia phan tir nay hit dau
am cta phén tir kia, tao ra lién két hydrogen (xem Hinh 2.1).
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Water makes up about 70% of the human body by mass. Each water molecule has one oxygen
atom joined to two hydrogen atoms by two covalent bonds. Oxygen pulls electrons harder than
hydrogen does, so the electrons shift towards oxygen. The oxygen side becomes negative (0—)
and the hydrogen side positive (0+). A molecule with two unlike ends, like a tiny magnet, is
called a polar molecule. The positive end of one molecule attracts the negative end of another,
forming a hydrogen bond (see Figure 2.1).

~
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~
~
~
~
~
~
-~
~

lién két hydrogen
hydrogen bond

Hinh 2.1. Hai phan tir nudc. Nhin vao dudng chim: diu hydrogen mang &+ cta phan tir trai hut
dau oxygen mang 8— ctia phén tir phai.
Figure 2.1. Two water molecules. Look at the dotted line: the 6+ hydrogen end of the left molecule pulls
on the 0— oxygen end of the right one.

PAC PIEM 2.4 (Tinh phan cuc ciia nwéc) / FEATURES 2.4 (Polarity of water) — Nuéc
phén cwe nén c6 hai hé qua. Mot: nhiéu lién két hydrogen giita cac phan tir lam nudc c6 stc
cing bé mat, nhiét dung dic trung cao va nhiét bay hoi cao. Hai: nuéc hoa tan duge nhidu
chat can cho té bao. Vi vay nudc 1a thanh phan chinh cia té bao, 13 dung moi, 1a nguyén liéu
va moi truong cta nhidu phan tng. Nude con gop phan dinh hinh ciu triic phan tir hitu co va
diéu hoa nhiét do. Vi du: nhiéu sinh vét nhé di dugc trén mat nude nho sire cang bé mat.
Water is polar, which has two consequences. One: the many hydrogen bonds between molecules give
water surface tension, a high specific heat and a high heat of vaporisation. Two: water dissolves many
substances the cell needs. So water is the main component of cells, a solvent, a reactant and a medium
for many reactions, helps shape organic molecules and regulates temperature. Example: many small
organisms walk on water thanks to surface tension.

Cach lam dang cau héi “giai thich vai tro ctia nwéc” — How to answer “explain the role
of water”
1. Gach chan tinh chét cia nude ma dé nhic téi (nhiét bay hoi, hoa tan, stc cang bé
mat...).
Underline the property of water the question mentions (heat of vaporisation, dissolving,
surface tension...).
2. Viét nguyén nhan gdc cia tinh chat do: phan tir phan cuc va lién két hydrogen giira
cac phan tu.
Write the root cause of that property: a polar molecule and hydrogen bonds between
molecules.
3. Viét chudi: nguyén nhan = tinh chit = tic dung véi té bao hay co thé.
Write the chain: cause = property = effect on the cell or body. W
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PHAN TiCH PE / READING THE QUESTION — Dé héi “giai thich” nén cin d ba mét
xich: vi sao (cdu truc), két qua 1a gi (tinh chat), ¢ loi gi (tac dung). Thiéu mét xich dau thi chi
mai 1a mo ta.

“Explain” needs three links: why (structure), what results (property), what good it does (effect).
Without the first link you have only described.

Vi DU 2.1 (Giai thich tinh chit ciia nwéc) / EXAMPLE 2.1 (Explaining a property of
water) — Khi troi nong, co thé ngudi d6 mo hoi va nhiét do co thé giam. Giai thich hién twong
béng cdu truc ctia nudc.

On a hot day the body sweats and its temperature falls. Explain this with the structure of water.

Huéng din 1am bai. / How to answer.

1. Tinh chét dé nhac: nudc bay hoi 1am mat. D6 1a nhiét bay hoi cao.
Property in question: evaporating water cools. That is a high heat of vaporisation.

2. Nguyén nhan gbc: nude phan cuc, cac phan tir ndi nhau bang nhiéu lién két hydrogen.
Root cause: water is polar and its molecules are joined by many hydrogen bonds.

3. Chudi: mudn bay hoi, phan tir nudc phai but khéi cac lién két hydrogen, viéc nay can
nhiéu nhiét, nén nude ldy nhiét tir co thé.
Chain: to evaporate, a water molecule must break free of hydrogen bonds, which takes a lot
of heat, so water takes heat from the body.

BAI VIET MAU / MODEL WRITING — Nuéc phan cuc nén cac phan tir nude lién két voi
nhau bang nhiéu lién két hydrogen. Dé bay hoi, phan tir nude phai thoat khoi cac lién két do
va can mot lwong nhiét 16n, tirc nude cd nhiét bay hoi cao. Khi md héi bay hoi, n6 1iy nhiét
tir da va co thé, nén nhiét do co thé giam.

Water is polar, so its molecules are joined by many hydrogen bonds. To evaporate, a molecule must
escape those bonds and needs a large amount of heat, which means water has a high heat of
vaporisation. When sweat evaporates it takes heat from the skin and body, so body temperature falls.
|

LOI HAY GAP / COMMON MISTAKE — Chi viét “nudc bay hoi nén mat” ma khong néi
vi sa0 bay hoi lai 1y nhiéu nhiét. Mit xich lién két hydrogen bi bo s& mat y chinh.

Writing only “water evaporates so it cools” without saying why evaporation takes so much heat.
Skipping the hydrogen-bond link loses the main mark.

Hang trén cing ctia bang 1a nhom da lugng, chiém phan 16n khéi luong. Hang sau 1a
nhém vi lugng, chi can mot luong nho.

The first row is the macroelements, most of the mass. The second row is the trace elements,
needed in small amounts.
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Nhom Ham lwgng Vai tro Vidu
Group Share Role Example

C, H, O, N chiém khoang

%; Céu tao nén moi phan tir sinh

Pa luong 96%; Ca, P, K, 5 : 1P C,H, O, N, Ca, P,

khoang 3,4% hoc
Macroelements ) ) K, S

C, H, O, N about 96%,; Ca,  Build every biomolecule

P K, S... about 3.4%

Cau tao enzyme, thiéu thi

Vi lugng Mot luong nho hoat dong séng r6i loan Todine
Trace elements Very small amounts Part of enzymes, a shortage

disturbs life activities

Ngudn: SGK Sinh hoc 10.
Source: SGK Sinh hoc 10 (Vietnamese Biology 10 textbook).

PHAI THUQC / MEMORISE — C, H, O, N chiém khoang 96% khdi lwong vat chat song.
Co thé nguoi can 25 loai nguyén td, thuc vat can 17 loai. Nude chiém khoang 70% khoi
luong co thé nguoi.

C, H, O and N make up about 96% of living matter. The human body needs 25 elements and plants 17.
Water is about 70% of the human body by mass.

2.2. Carbohydrate va lipid — Carbohydrates and lipids

Hat gao trong bat com va miéng m& trén dia thit déu 1a nhién liéu dy trir, nhung mot thi
tan trong nudc, mot thir thi khong. Hai chat d6 thudc hai nhom phan tir sinh hoc khac
nhau.

The rice in your bowl and the fat on a plate of meat are both stored fuel, yet one mixes with
water and the other does not. They belong to two different groups of biomolecules.

KHAI NIEM 2.5 (Phén tir sinh hoc) / CONCEPT 2.5 (Biomolecule) — Phan tir sinh hoc 13
phan tir hitu co dugc tong hop va ton tai trong té bao song. Bén nhom chinh 1a carbohydrate,
lipid, protein, nucleic acid. Protein, carbohydrate va nucleic acid 1a dai phan tu cAu tao theo
nguyén tic da phan: nhidu don phan ndi thanh mét chudi dai, goi 1a polymer. Vi du: tinh bot
1a polymer, don phan 1a glucose, giéng nhu mét sgi diy chuyén gdm nhiéu hat.

A biomolecule is an organic molecule made and found in living cells. The four main groups are
carbohydrates, lipids, proteins and nucleic acids. Proteins, carbohydrates and nucleic acids are
macromolecules built on the polymer principle: many monomers joined into a long chain, called a

polymer. Example: starch is a polymer whose monomer is glucose, like a necklace of many beads.

Carbohydrate gdm ba nguyén t6 C, H, O. C6 ba nhom. Pudng don nhu glucose, fructose,
galactose c6 6 nguyén tir carbon va lam ngudn ning luong, nguyén liéu cho phan tir khac.
Puong doi gdm hai dudng don ndi bang lién két glycosidic sau khi loai mot phan tir
nudc: glucose voi glucose cho maltose, glucose véi galactose cho lactose, glucose véi
fructose cho sucrose. Puong da 1a polymer cua hang trim dén hang nghin dudng don,
phan 16n 14 glucose.
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Carbohydrates contain the three elements C, H and O. There are three groups.
Monosaccharides such as glucose, fructose and galactose have 6 carbon atoms and serve as
energy sources and raw material for other molecules. A disaccharide is two monosaccharides
joined by a glycosidic bond after one water molecule is removed. glucose with glucose gives
maltose, glucose with galactose gives lactose, glucose with fructose gives sucrose. A
polysaccharide is a polymer of hundreds to thousands of monosaccharides, mostly glucose.

Bon duong da can phan biét. Tinh bot dy trir ning luong ¢ thuc vat, it phan nhanh.
Glycogen du trit ning lugng ngin han & dong vat va mot s loai nam, tong hop chu yéu &
gan va co, phan nhanh manh va tan trong nudc tot hon tinh bot. Cellulose 13 mach thang
khong phan nhanh, nhiéu phan tir xép thanh bo soi song song, 1a thanh phan chinh cia
thanh té bao thyc vat. Chitin tao nén bd khung ngoai ctia tom, cua, nhén va thanh té bao
ctia nhidu loai ndm. Nguoi khong tiéu héa duoc cellulose, nhung chit nay giup thirc an di
chuyén trong ruét.

Four polysaccharides need telling apart. Starch stores energy in plants and is little branched.
Glycogen stores energy in the short term in animals and some fungi, is made mainly in the liver
and muscle, is highly branched and dissolves in water better than starch. Cellulose is an
unbranched straight chain, many molecules lie in parallel fibre bundles, and it is the main part
of the plant cell wall. Chitin forms the outer skeleton of shrimp, crabs and spiders and the cell
wall of many fungi. Humans cannot digest cellulose, but it helps food move through the gut.

PHAN TiCH PE / READING THE QUESTION — P& m6 ta ba chit bing ba diu hiéu:
mirc phan nhanh, noi ¢6, chirc nang. Hiy diat mbi mo ta canh bon dudng da vira hoc va gach
dau hiéu tring.

The question describes three substances by three clues: branching, location, function. Set each
description beside the four polysaccharides just covered and mark the matching clue.

Vi DU 2.2 (Nhén dién dwong da) / EXAMPLE 2.2 (Identifying polysaccharides) — Ba
chit X, Y, Z déu tao tir glucose. X phan nhanh manh, tan tdt, c6 & gan va co ciia mdt loai
dong vat. Y mach thallng, xép thanh bo soi song song, nam & thanh té bao cdy. Z it phan
nhéanh, dy trit trong cu khoai. Goi tén ba chét. Giai thich vi sao X chi dung lam nguén du trir
ngan han.

Substances X, Y and Z are all made of glucose. X is highly branched, dissolves well, and is found in
the liver and muscle of a dog. Y is a straight chain in parallel fibre bundles in the cell wall of plants. Z
is little branched and stored in a potato tuber. Name the three substances. Explain why X serves only
as a short-term store.

Huéng din 1am bai. / How to answer.

1. Pbi chiéu dau hiéu: phan nhanh manh + gan, co & dong vt 1a glycogen; mach thang +
thanh té bao thuc vat 1a cellulose; it phan nhanh + du trit & thuc vat 1a tinh bot.
Match clues: highly branched + liver and muscle of an animal is glycogen; straight chain +
plant cell wall is cellulose; little branched + plant store is starch.

2. Két luan: X 1a glycogen, Y 1a cellulose, Z 14 tinh bot.
Conclusion: X is glycogen, Y is cellulose, Z is starch.

3. Véi X, lay hai d4u hiéu ctia glycogen trong bai hoc: phan nhanh manh, tan trong nudc
t6t, va SGK noi né 1a ngudn du trit ngan han (trong ngay).
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For X, take the glycogen clues from the lesson: highly branched, dissolves well, and the
textbook calls it a short-term store (within a day).

BAI VIET MAU / MODEL WRITING - X 1a glycogen, Y 12 cellulose, Z 12 tinh bét.
Glycogen phan nhanh manh va tan trong nude tét hon tinh bét, tirc co thé lay glucose ra tir no
nhanh khi can. Vi vy glycogen hop véi viéc du trir ning lwong ngin han, dung trong ngay, &
gan va co.

Xis glycogen, Y is cellulose, Z is starch. Glycogen is highly branched and dissolves better than starch,
so the body can release glucose from it quickly. That suits short-term energy storage, used within a

day, in the liver and muscle. W

Lipid da dang vé céu trac nhung chung mdt dac tinh: ki nudc (khong hodc it tan trong
nuéc). Li do 13 phan tir lipid chtra nhiéu lién két C — H khong phéan cuc va it nguyén ti
oxygen. MJ, dau, hormone sinh duc, phospholipid, sap, mot sb sic t va vitamin déu 1a
lipid.

Lipids differ widely in structure but share one property: they are hydrophobic (insoluble or
nearly so in water). The reason is that lipid molecules hold many non-polar C — H bonds and few
oxygen atoms. Fats, oils, sex hormones, phospholipids, waxes, some pigments and vitamins are
all lipids.

M& va dau 1a triglyceride: mot phan tir glycerol ndi véi ba acid béo. Dau & dang long &
nhiét d6 phong vi chira acid béo khong no, m& & dang rin vi chta acid béo no. Ching dy
trit nang luong, 16p m& dudi da gitr 4m, va 13 dung moi hoa tan cac vitamin A, D, E, K.
Phospholipid c6 mot dau ua nuéc (nhém phosphate gan choline) va hai dudi acid béo ki
nudc, nén tao nén ciu trac mang té bao. Steroid khong chira acid béo, cac carbon xép
thanh 4 vong, gébm cholesterol, testosterone, estrogen. Carotenoid 14 sic té vang cam &
thuc vat; nguoi va dong vat chuyén no thanh vitamin A.

Fats and oils are triglycerides: one glycerol molecule joined to three fatty acids. Oils are liquid
at room temperature because they hold unsaturated fatty acids, fats are solid because they hold
saturated ones. They store energy, the layer of fat under the skin keeps the body warm, and they
dissolve vitamins A, D, E and K. A phospholipid has one hydrophilic head (a phosphate group
joined to choline) and two hydrophobic fatty-acid tails, so it builds the cell membrane. Steroids
hold no fatty acid and have carbons arranged in 4 rings; they include cholesterol, testosterone

and estrogen. Carotenoids are yellow-orange plant pigments, humans and animals turn them
into vitamin A.

Cholesterol khong tan trong nudc nén di trong mau bam vao protein thanh lipoprotein.
HDL dua cholesterol vé gan, lam giam luwong cholesterol trong mau. LDL mang
cholesterol téi mach mau; khi LDL cao, n¢ tich lai thanh mang bam lam hep mach mau
va ting nguy co bénh tim mach. Ché d9 an can can dbi: an qua nhiéu carbohydrate hay
chat béo déu dan téi béo phi va nhidu bénh khac. Ai c6 van dé vé md mau hay duong
huyét nén hoi bac si vé ché do an.

Cholesterol does not dissolve in water, so in blood it rides on proteins as lipoproteins. HDL
carries cholesterol to the liver and lowers its level in the blood. LDL carries cholesterol to the

blood vessels; when LDL is high it builds up as plaque that narrows the vessels and raises the
risk of heart and vascular disease. The diet needs balance: too much carbohydrate or fat leads to
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obesity and other diseases. Anyone with a problem of blood fat or blood sugar should ask a

doctor about diet.

NHAN XET / REMARK — Cung la polymer ciia glucose, tinh bot, glycogen, cellulose khéac

nhau ¢ cach ndi va mae phan nhanh, nén khéac chirc nang.

Starch, glycogen and cellulose are all glucose polymers, yet they differ in how the units are joined and
how branched they are, so their functions differ.

Moi hang 1a mot nhom chat, cot cudi la viéc chinh cua nd. Dung bang dé tra lai sau khi

da doc phan giai thich.

Each row is one group and the last column is its main job. Use the table to look things up after

reading the explanation.

Nhém
Group

Duong don
Monosaccharide

Duong doi
Disaccharide

Duong da
Polysaccharide

M5 va dau
Fats and oils

Phospholipid

Steroid

Cau tao
Structure

6 nguyén tir carbon (glucose,
fructose, galactose)

6 carbon atoms (glucose, fructose,
galactose)

Hai duong don ndi bang lién két
glycosidic

Two monosaccharides joined by a
glycosidic bond

Hang tram dén hang nghin duong
don

Hundreds to thousands of
monosaccharides

Glycerol + 3 acid béo
Glycerol + 3 fatty acids

Glycerol + 2 acid béo + nhom
phosphate

Glycerol + 2 fatty acids + phosphate
group

Bon vong carbon, khong c6 acid
béo
Four carbon rings, no fatty acid

Ngudn: SGK Sinh hoc 10.

Source: SGK Sinh hoc 10 (Vietnamese Biology 10 textbook).

Churc nang chinh

Main function

Cung cép ning lugng, 1am
nguyén li¢u
Supplies energy, raw material

Van chuyén ning lugng
Transports energy

Du trit nang lugng, cau tric
Energy Store, structure

Du trlt nang lugng, gitr am
Energy store, insulation

Céu tao mang té bao
Builds the cell membrane

Thanh phan mang, hormone
Membrane component, hormones

PHAI THUQC / MEMORISE — Glucose, fructose, galactose co 6 nguyén tir carbon.
Sucrose = glucose + fructose; lactose = glucose + galactose; maltose = glucose + glucose.

Cellulose khong phan nhanh, glycogen phan nhanh manh.

Glucose, fructose and galactose have 6 carbon atoms. Sucrose = glucose + fructose; lactose =
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glucose + galactose; maltose = glucose + glucose. Cellulose is unbranched, glycogen is highly

branched.

2.3. Protein — Proteins

Long trang trimg song trong sudt, ludc 1én thi dic va trang duc, va khong thé quay lai nhu
cii. Chuyén nay néi 1én diéu quan trong: hinh dang ciia protein quyét dinh n6 lam duoc
gi, mét hinh dang thi mat viéc.

Raw egg white is clear, boiled, it turns solid and opaque and never goes back. That says

something important: the shape of a protein decides what it can do, and without its shape it loses
its job.

Protein lam duogc nhiéu viéc: tao cau trac bao quan va khung té bao, xlc tac (enzyme),
bao v¢ (khang thé), van dong, tiép nhan thong tin (thu thé), diéu hoa (mot s6 hormone).
Mudn hiéu vi sao, hiy nhin vao don phan. Protein dugc ciu tao tir amino acid. Mdi
amino acid c6 modt nguyén tir carbon trung tim gin voi nhém amino (-NH:), nhom
carboxyl (COOH), m¢t nguyén to¢ H va mdt nhom R. Nhom R khéac nhau tao ra céac
amino acid khac nhau. C6 20 loai amino acid, trong dé 9 loai 1a amino acid khong thay
thé, tirc co thé ngudi khong tu tong hop duoc ma phai 13y tir thic an.

Proteins do many jobs: they build organelles and the cell skeleton, catalyse reactions (enzymes),
defend (antibodies), enable movement, receive information (receptors) and regulate (some
hormones). To see why, look at the monomer. A protein is built from amino acids. Each amino
acid has a central carbon atom joined to an amino group (—NH:), a carboxyl group (—-COOH),
one H atom and an R group. Different R groups make different amino acids. There are 20 kinds
of amino acid, of which 9 are essential: the human body cannot make them and must take them

from food.

Hai amino acid ndi nhau bang lién két peptide, hinh thanh khi loai di mét phéan tir nude.
Nhiéu amino acid néi thanh chudi polypeptide. Tir 20 loai amino acid, chudi c¢6 thé khac
nhau vé sb luong, thanh phan va trinh tu, nén sé chudi co thé co 1a vo sb. Trinh ty nay
quyét dinh chtrc ndng cua protein. Protein c6 4 bac cAu trac: bac 1 1a trinh ty amino acid;
bac 2 14 chudi cudn xoan hodc gép nép; bac 3 1a céu tric ba chiéu do cac nhém R tuong
tac voi nhau; bac 4 1a nhiéu chudi polypeptide lién két voi nhau. Bac 3 va bac 4 dugc gitr
boi cac lién két yéu nhu lién két hydrogen, twong tac ki nude, twong tic Van der Waals,
lién két ion va cau disulphide.

Two amino acids join by a peptide bond, formed when one water molecule is removed. Many
amino acids joined make a polypeptide chain. From 20 kinds of amino acid, chains can differ in
number, composition and order, so the number of possible chains is countless. This order
decides the protein’s function. A protein has 4 levels of structure: level 1 is the amino-acid
sequence; level 2 is the chain coiled or folded; level 3 is the three-dimensional shape formed as
R groups interact; level 4 is several polypeptide chains linked together. Levels 3 and 4 are held

by weak bonds such as hydrogen bonds, hydrophobic interactions, Van der Waals interactions,
ionic bonds and disulphide bridges.
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KHAI NIEM 2.6 (Bién tinh protein) / CONCEPT 2.6 (Protein denaturation) — Bién tinh
1a hién tuong ciu trac khong gian ba chiéu cta protein bi thay d6i, khién protein mat chirc
nang sinh hoc. Nguyén nhan 1a pH, nhiét dJ, ap suit, néng do ion thay ddi dén mot mirc ndo
d6 1am dut cac lién két yéu. Vi du: dun chin tring lam protein 10ng tring bién tinh. Ngudi ta
tan dung diéu nay dé diét vi sinh vat lam hong thirc an béng cach dun chin, u6p mudi, nhung
gidm hay khir tring bang con 70°.

Denaturation is a change to the three-dimensional shape of a protein that makes it lose its biological
function. The cause is a change in pH, temperature, pressure or ion concentration beyond a certain
level, which breaks the weak bonds. Example: cooking an egg denatures the proteins of the white.
People use this to kill microorganisms that spoil food by cooking, salting, dipping in vinegar or
sterilising with 70° alcohol.

Cach tinh lién két peptide va s0 chudi polypeptide — How to count peptide bonds and
polypeptide chains

Hai phép tinh hay gip. Thi nhat, mot chudi gém n amino acid ¢6 n — 1 lién két peptide,
vi mbi lién két ndi hai amino acid ké nhau. Ciing ¢6 n — 1 phan tir nu6c duoc loai ra. Thir
hai, s6 chudi khac nhau gdm n amino acid 1a 202, vi mdi vi tri c6 thé 1a mot trong 20 loai.
Day la cach tinh luyén tap, mdi vi tri chon ddc 1ap.

Two common calculations. First, a chain of n amino acids has n — [ peptide bonds, because
each bond joins two neighbouring amino acids, and n — I water molecules are removed. Second,

the number of different chains of n amino acids is 20", because each position can be any of the
20 kinds. This is a practice calculation in which each position is chosen independently.

PHAN TiCH PE / READING THE QUESTION — Bé cho s6 amino acid ciia chubi va hoi
s lién két cung s6 phan tir nude. Tir khéa: “mdi chudi”, vi phai tinh riéng timg chudi roi méi
cong.

The question gives the number of amino acids in a chain and asks for bonds and water molecules.
Keyword: “each chain”, since each chain is counted on its own before adding.

VI DU 2.3 (Tinh lién két peptide) / EXAMPLE 2.3 (Counting peptide bonds) — Mot
protein gom hai chudi polypeptide, mot chudi co 120 amino acid, chudi kia c6 80 amino acid
(s6 liéu luyén tap). Tinh sd lién két peptide, s6 phan tir nude loai ra khi tao hai chudi. Mot
doan peptide gdm 3 amino acid ¢ thé c6 bao nhiéu trinh ty khac nhau?

A protein has two polypeptide chains, one of 120 amino acids and one of 80 amino acids (practice
data). Find the number of peptide bonds and of water molecules removed in forming the two chains.
How many different sequences can a peptide of 3 amino acids have?

Huéng din 1am bai. / How to answer.

1. Chudi 1: 120 — 1 = 119 lién két. Chudi 2: 80 — 1 = 79 lién két.
Chain 1: 120 — 1 = 119 bonds. Chain 2: 80 — 1 = 79 bonds.

2. Cong: 119 + 79 = 198 lién két peptide, va ciing 198 phan tir nudc duge loai ra.
Add: 119 + 79 = 198 peptide bonds, and also 198 water molecules removed.

3. Poan 3 amino acid: mdi vi tri 20 cach chon nén 20 x 20 x 20 = 20° = 8.000 trinh tu.
A 3-amino-acid peptide: 20 choices for each position, so 20 x 20 x 20 = 20° = 8,000
sequences.
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« Pap s6: 198 lién két peptide; 198 phan tir nude; 8.000 trinh ty.
Answer: 198 peptide bonds, 198 water molecules; 8,000 sequences. W

LOI HAY GAP / COMMON MISTAKE — Ly s6 lién két peptide bang s6 amino acid.
Chudi n amino acid chi ¢ n — 1 lién két. Vi protein nhiéu chudi phai tinh timg chudi roi
cong.

Taking the number of peptide bonds as equal to the number of amino acids. A chain of n amino acids
has only n — 1 bonds. For a multi-chain protein, count each chain then add.

NHAN XET / REMARK — Chtrc ning ciia protein nam ¢ hinh dang ba chiéu, hinh dang nam
& trinh ty amino acid. P6i mot amino acid c6 thé doi hinh dang, va mt chirc ning.

A protein’s function lies in its three-dimensional shape, and the shape lies in the amino-acid sequence.
Changing one amino acid can change the shape and lose the function.

PHAI THUQC / MEMORISE — C6 20 loai amino acid, 9 loai khong thay thé. Protein c6 4
bac céu trac. Lién két peptide dugc tao béng cach loai mgt phan tr nude. Chudi n amino acid
c6 n — 1 lién két peptide.

There are 20 amino acids, 9 of them essential. A protein has 4 levels of structure. A peptide bond
forms by removing one water molecule. A chain of n amino acids has n — 1 peptide bonds.

2.4. Nucleic acid: DNA va RNA - Nucleic acids: DNA and RNA

Mot cudn s6 cong thirc ndu an khong ty nau an, nhung khong c6 no thi khéng moén nao
lap lai duoc. DNA 1a cudn sb cong thic ciia té bao, con protein 1a nguodi dung bép.
Nucleic acid (acid nhan) c¢6 tén nhu vdy vi ban dau dugc tim thay cha yéu trong nhan té
bao. Co hai loai la DNA va RNA.

A recipe book does not cook, yet without it no dish could be repeated. DNA is the cell’s recipe
book and proteins are the cooks. Nucleic acid is so named because it was first found mainly in
the cell nucleus. There are two kinds, DNA and RNA.

DNA (deoxyribonucleic acid) ¢6 chirc ning mang, bao quan va truyén dat thong tin di
truyén, tic nhitng chi din dé té bao tao ra protein. Thong tin di theo so do: DNA téi ban
thanh DNA; DNA phién ma thanh mRNA; mRNA dich ma thanh protein.

DNA (deoxyribonucleic acid) carries, stores and passes on genetic information, meaning the
instructions the cell uses to make proteins. Information flows thus: DNA is replicated into DNA,
DNA is transcribed into mRNA; mRNA is translated into protein.

CAu tric cia DNA gdom hai chudi polynucleotide song song va ngugc chiéu nhau. Mdi
chudi gém nhiéu nucleotide, 13 don phan ctia nucleic acid, nbi nhau bang lién két
phosphodiester. Mdi nucleotide c6 ba phan: gbc phosphate, duong deoxyribose (duong 5
carbon) va mot base chira nitrogen. C6 bdn base: adenine (A), guanine (G), cytosine (C),
thymine (T). Cac nucleotide chi khiac nhau ¢ base, nén no6i “c6 bao nhi€u nucleotide loai
A” ciing 12 néi s6 base A.

DNA is two polynucleotide chains running parallel and in opposite directions. Each chain has

many nucleotides, the monomers of nucleic acid, joined by phosphodiester bonds. Each
nucleotide has three parts: a phosphate group, a deoxyribose sugar (a 5-carbon sugar) and a
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nitrogenous base. There are four bases: adenine (A), guanine (G), cytosine (C) and thymine (T).
Nucleotides differ only in the base, so “how many nucleotides of type A’ is the same as asking
for the number of A bases.

NGUYEN TAC 2.7 (Nguyén tic bd sung) / PRINCIPLE 2.7 (Complementary base
pairing) — Nguyén tic bd sung: base ctia mach nay luén ghép doi voi mot base nhat dinh cua
mach kia. A ghép voi T bang 2 lién két hydrogen, G ghép véi C bang 3 lién két hydrogen. Hé
qua: trong DNA mach kép, s6 nucleotide loai A béng loai T, va sb loai G béng loai C. Vi du:
néu mot mach c6 trinh tw A — G — C thi mach kia & vi tri di dién 1a T— C — G.
Complementary base pairing: a base on one strand always pairs with one particular base on the
other. A pairs with T by 2 hydrogen bonds, and G pairs with C by 3 hydrogen bonds. Consequence: in
double-stranded DNA the number of A equals T and G equals C. Example: if one strand reads A — G —
C, the opposite positions on the other strand read T— C — G.

Mach 1 / Strand 1

)
S)
)

Mach 2 / Strand 2

Hinh 2.2. Nam cap base. Nhin vao cac nét chim gitra hai mach: cdp A — T c6 2 nét, cap G — C cb
3 nét, mdi nét 1a mot lién két hydrogen.
Figure 2.2. Five base pairs. Look at the dotted strokes between the strands: an A — T pair has 2, a G- C
pair has 3, each stroke being one hydrogen bond.

Mo hinh xo0dn kép ciia DNA do James Watson va Francis Crick cong b nam 1953. Hai
mach ndi nhau bang lién két hydrogen nén cdu trac kha bén vig. Mot mach c6 thé lam
khuon téng hop mach b sung, gitp té bao nhan d6i DNA chinh xéc trudéc mdi 1an phan
bao. S6 lugng phan tir DNA va trinh tu nucleotide dic trung cho timg loai, ¢6 trinh tu
con dic trung cho ting cé thé; trinh ty ngén ldp lai & ngudi tao thanh “dau van tay DNA”
dung trong diéu tra va xac dinh quan hé ho hang. Mot sé DNA cua virus c¢6 thé 1a mach
don. O sinh vt nhan so, hé gene gém mot phan tr DNA mach vong kép ¢ vung nhan va
mot s6 plasmid nhé & té bao chat.

The double-helix model of DNA was published in 1953 by James Watson and Francis Crick. The
two strands are joined by hydrogen bonds, so the structure is fairly stable, and one strand can
serve as a template to build the complementary strand, which lets the cell copy its DNA
accurately before each division. The number of DNA molecules and their nucleotide sequences
are characteristic of each species, and some sequences are even characteristic of an individual;
short repeated sequences in humans form the “DNA fingerprint” used in investigations and to
find family relationships. Some viral DNA can be single-stranded. In prokaryotes the genome is
one large circular double-stranded DNA in the nucleoid region plus some small plasmids in the
cytoplasm.
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RNA (ribonucleic acid) khac DNA & ba diém: thuong chi mot chudi polynucleotide,
duong 1a ribose, va co base uracil (U) thay cho thymine. Ba loai chinh: mRNA (RNA
thong tin) 1am khudn tong hop protein & ribosome; tRNA (RNA vén chuyén) chd amino
acid dén ribosome va dich ma; rRNA (RNA ribosome) tham gia cu tao ribosome. Mot
s6 RNA nhé diéu hoa hoat dong gene, mot s6 RNA xuc tac nhu enzyme va goi la
ribozyme. Chudi ctia tRNA tu bat doi bod sung O nhiéu vung theo kiéu A — U, G - C, tao
hinh ba chiéu.

RNA (ribonucleic acid) differs from DNA in three ways: it usually has one polynucleotide chain,
its sugar is ribose, and it has the base uracil (U) in place of thymine. Three main kinds: mRNA
(messenger RNA) is the template for making protein at the ribosome; tRNA (transfer RNA)
carries amino acids to the ribosome and translates; ¥rRNA (ribosomal RNA) is part of the
ribosome. Some small RNAs regulate gene activity, and some RNAs act as catalysts like enzymes
and are called ribozymes. A tRNA chain pairs with itself in several regions as A — U and G — C,
forming a three-dimensional shape.

Nguyén liéu dé co thé tong hop nucleic acid 14y tir moi loai thuc pham; gan dong vat
chira nhiéu DNA nén ngudi ta tach chiét DNA tir gan ga hodc lon kha dé&. Nguoi rdi loan
chuyén hoéa uric acid can an it thyc pham giau nucleic acid nhu t6m, cua, ndi tang va nén
theo chi dinh cua bac si.

The body takes the raw material for nucleic acids from all kinds of food; animal liver holds a lot
of DNA, so DNA is fairly easy to extract from chicken or pig liver. People with disturbed uric

acid metabolism need to eat little of foods rich in nucleic acids such as shrimp, crab and offal,
and should follow a doctor’s advice.

PHAN TiCH PE / READING THE QUESTION — Dé yéu ciu “giai thich bang c4u trac”
hai phan tir khac chirc ning. Can chon dung hai dic diém cdu tric roi gin ting dic diém vao
mot chirc nang, chir khong liét ké.

The question asks you to “explain by structure” why two molecules have different functions. Pick two
structural features and tie each to one function, rather than listing.

Vi DU 2.4 (So sanh cAu tric — chire niang) / EXAMPLE 2.4 (Comparing structure —
function) — Mot ban n6i: “DNA chtra thong tin cua ca co thé nén DNA lam duoc nhiéu viée
hon protein.” Hay danh gia nhan dinh niy bang cau triic ciia hai phan tir, roi cho biét dic
diém cAu triic nao giup DNA lam tdt viéc luu giir va truyén thong tin. Viét bai khoang 400
chir.

A student says: “DNA holds the information of the whole body, so DNA can do more jobs than
protein.” Evaluate this claim by the structure of the two molecules, then say which structural feature
helps DNA store and pass on information well. Write about 400 words.

Huéng din 1am bai. / How to answer.
1. Tach ba y ctia dé: (a) cdu triic protein, (b) ciu trac DNA, r6i két luan nhan dinh dung
hay sai, (c) dic diém giup DNA luu giit va truyén thong tin.
Split the question into three: (a) structure of protein, (b) structure of DNA, then judge the
claim true or false, (c) the feature that helps DNA store and pass on information.
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2. Véi (a), néu s6 loai don phan, nhém R, bdn béc cau trac, hinh dang khac nhau cho
viéc khac nhau (1,0 diém).
For (a), give the number of monomers, R groups, four levels of structure and different
shapes for different jobs (1.0 mark).

3. Vi (b), néu bdn loai nucleotide chi khac base va hai mach bo sung (1,0 diém).
For (b), give four nucleotides that differ only in base and two complementary strands (1.0
mark).

4. Vi (c), néu lién két hydrogen lam DNA bén va mot mach 1am khuon nén nhan doi
chinh xac (1,0 diém); két bang mot cau so sanh (1,0 diém).
For (c), give hydrogen bonds making DNA stable and one strand as a template so copying is
accurate (1.0 mark); end with a comparing sentence (1.0 mark).

BAI VIET MAU / MODEL WRITING — Nhan dinh nay chua ding: DNA mang thong tin
vé nhiéu chirc ning, nhung ban than DNA lam it viéc hon protein, va ca hai diéu nay bat
ngudn tir cAu tric.

Trudce hét 1a don phén ciia protein. Protein dugc xay tir 20 loai amino acid. Mdi amino acid c6
nhom R riéng, nén mang tinh chét khac nhau. Tir 20 loai nay, té bao xép duoc vo sb chudi
polypeptide khac nhau vé s lugng, thanh phan va trinh tu. Mi chudi cudn xodn hodc gip
nép thanh ciu tric ba chiéu riéng nho cac lién két yéu giira cac nhom R, va c6 thé ghép nhiéu
chudi thanh bac 4. Hinh dang khéc nhau cho phép protein 1am enzyme, khang thé, thu thé,
thanh phﬁn cAu tric hay chét diéu hoa, mdi hinh dang hop véi mot vige.

DNA thi khac. Moi nucleotide gidng nhau ¢ duong deoxyribose va gc phosphate, chi khac &
mot trong bdn base A, T, G, C. Sb loai don phan it, va hai mach ghép véi nhau theo nguyén
tic bo sung: A v6i T bang 2 lién két hydrogen, G véi C bang 3 lién két hydrogen. Cau trac
xoan kép nay gitr mot dang 6n dinh, nén DNA khéng 1am dugc nhiéu viée khac nhau nhu
protein.

Nhung chinh sy 6n dinh 4y hop véi chtrc ning ciia DNA, 1a mang, bao quan va truyén dat
thong tin di truyén. Mudn bao quan tdt, phan tir phai bén: hai mach nbi nhau bang nhiéu lién
két hydrogen nén cau trac kha bén vitng. Mudn truyén dat chinh xéac, phan tir phai sao chép
duge: vi A ludn di véi T va G ludn di véi C, mot mach du dé 1am khuon téng hop mach bd
sung. Vi véy té bao nhan d6i DNA chinh xac truéc mdi 1an phan bao va trao lai cho té bao
con gan nhu nguyén ven. Thong tin ndm & trinh ty nucleotide, va trinh ty d6 dac trung cho
tung loai.

Vay protein 1am duoc nhiéu viée vi da dang vé don phan va hinh dang. DNA lam it viéc hon
vi chi ¢ bén loai nucleotide va mét cAu tric ¢d dinh, nhung cAu tric éy hop nhét véi viée luu
giit va truyén thong tin.

The claim is wrong: DNA carries information about many functions, but DNA itself does fewer jobs
than protein, and both facts come from structure.

Start with the monomers of protein. Protein is built from 20 kinds of amino acid. Each amino acid has
its own R group, so each has different properties. From these 20 kinds the cell can arrange countless
polypeptide chains differing in number, composition and order. Each chain coils or folds into its own
three-dimensional shape through weak bonds between R groups, and several chains can combine at
level 4. Different shapes allow protein to act as enzyme, antibody, receptor, structural part or
regulator, each shape fitting one job.

DNA is different. All nucleotides are alike in deoxyribose and phosphate group and differ only in one
of four bases A, T, G, C. The kinds of monomer are few, and the two strands pair by complementary
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