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( BBEIIEHUE X

EcTecTBeHHble HaYKM 3aHMMATe NIbHbI, YBNEKaTeNbHbl 11 NONEe3Hbl. [JaHHbIN Y4eOHNK
NOMOXXET BaM 0CO3HATb BCHO KPAcOTy NpeAMeTa 1 pacKpoeT B BAC HACTOALLMX
nccnenoBatenei. [NaBHOM LeNbH 3TOr0 Y4eObHNKa 9BNFeTCA OTBETUTL Ha CaMbIli BAXKHbIN
BOMPOC: “4YTO TaKOe HAYKa W KAKOBO ee npumeHeHne B XKn3Hu?”

Y>Ke € NepBbIX CTPaHWL, Bbl YOeANTeCh B TOM, YTO AdHHbIN Y4eOHNK CUNbHO
OTNMYAeTCd 0T 00bIYHbIX TEKCTOB C Teopuen. Kaxnagd rnasa conepxut 8 cede
33HMMATENbHYH MHDOPMALIMIO MO TOI WAK UHOW Teme, MHTepecHble (aKTbl, 33AaHNS
KaK ANg MHAMBUAYANbHOM paboThl, TaK ¥ ANG paboTbl B KOMaHAE. Bbl TaKXKe HayunTech
C3MOCTOATENBHO MPOBOANTL 3KCMEPUMEHTbI 1 UCCNeJ0BAHNY, NCKATb 1 HAXOANTb
MHDOPMALWIKO, AieNaTb COOCTBEHHbIE OTKPbITUS.

Ellle 0AHO OT/MYMe ABHHOTO Y4ebHMKA OT APYIUX - ero NoaAna3blYHOCTb. Bbl 3ameTuTe,
YTO Y>Ke C NepBbIX CTPAHWUL, MOMUMO MNPYBBLIYHOIO BaM A3bIKa, 4aCTb MaTeprana byner
NPenoAHeceHa Ha MexAYHapOAHOM A3blKe HAYKM - aHTNMACKOM A3blke. Ha KaXkaom
Pa3BOpOTE Y4eOHMKa Bbl HaleTe NepeBoAbl KAKYeBbIX TEPMUHOB HA TPeX 43blIKax:
K333XCKOM, PYCCKOM ¥ aHTMIACKOM. TTOCTeNeHHO, KONMYeCTBO CN0B 1 NpefNoXeHN
Ha AHIIMACKOM S3bIKe YBEANYMBALTCA, U K KOHLY Y4ebHMKa 60NbLIVHCTBO MaTeprnana
OYAET YKe Ha aHTIMACKOM A3blKe. Tak, BMecTe € Y4eOHNKOM Bbl He NMpocTo yay4wmnTe
CBOW @HINMINCKNIA, HO TaKXKe 0TKpoeTe ANg ceba 6eCKPanHUM MUP HAYKK, OTKPBITUI Y
LOCTVXKEHWNN.

TUIATeNBHO 03HAKOMbBTECH CO CTPYKTYPOM Y4eOHMKA. MOMHUTE: YY4EOHWK B COBPEMEHHOM

mnpe 60/bLLe He 9BNAeTCd eiHCTBeHHbIM VCTOYHUKOM I/IHq)ODIV\aLlVIVI. Bam npencront
MPUBBLIKHYTb K LUNPOKOMY CMEeKTpy 33aHVI, HaLleNeHHbIX Ha Pa3BUTMe HABbLIKOB 21- 10

BeKa: KpUTMYeckoe MblllinieHre, Nouck petleHnin, aHanms un CnHTes I/IH(bODI\/\aLU/Il/I, TBOpYecKoe

MbILLNEHME, BOOOpaxeHue, paboTa B KOMaHAE, L(PoBast rPaMOTHOCTL 1 Ap.

EcAm y Bac BO3HMKHYT BOMPOCHI, NPeAN0KeHNS U MAen N0 COAEePKAHNI0 1 CTPYKType
y4yeOHKa, MPOCM NPUCBINATL WX NHOOLIM YA0OHBIM Bam CNocobom:

I Ha SNEKTPOHHYH) MOuUTY: info@astanakitap.kz

I yepe3 npunoxetve telegram: ﬂ @astanakitap

C yBaxceHuem,
Asmopckuli Konnekmus “Acmara-kiman”




HOW TO USE THIS BOOK

Bonpoc ans nobyxaenns

MHTepeca YUaLMXCa K A3HHON
Teme 1 BOBNEYEHNs X B Tema ypoka
npouecc 0byyeHus.

Lienn ypoka
Human body on average has 75 trillion cells. Bacteria which live
- explore the features of visual inside and outside human body are more than 75 trillions. How is this
perception possible that we have more bacteria cells than our own cells?
Knroyesble TepMVIHbI Key terms Vision helps human to analyze the world. We see things, colours, processes

using eyes. Eye is a complicated organ. It consists of three layers: inner,

YPpOKa _ outer and middle.
Sclera - white and the outermost
layer of eye

Cornea - transparent part of eye

that covers iris -
Retina - the innermost layer of

eye containing light-sensitive

receptors 5,

Facts
Human eye structure

“lwin ayblpca, ay3bIHObI MbId.

Ke3iH aybIpca, KoNbIHObI MbIU"” Outer layer consists of sclera and cornea. Sclera is 3 white layer. It protects
PaCKprTVIe HOBOM Tembl This is kazakh proverb about hygiene eyes from damage. Cornea is a transparent layer.

of eyes and preventing them Middle layer consists of three parts: iris, ciliary body and choroid. Ciliary

from diseases like conjunctivitis. body holds the lens of an eye. Lens focuses incoming light. Iris has eye

Conjunctiva is transparent membrane

covering eyes. When it is inflamed, colouring pigments. In the middle of the iris there is an opening called pupil

blood vessels that feed membrane Light enter through this opening. Choroid has blood vessels. They bring
become larger and visible. So, this nutrients to the eye.

makes whites of eye to turn pink. It Inner layer is a retina. It has cells called receptors. They receive information
is highly contagious. from outside and transfers it to our brain.

N\ Activity
’l

You are the mayor of the city called Cellorda (Cell Orda). Tell us about your city
and citizens!

1. who lives in Cell Orda?

2. Some bad bacteria want to attack Cell Orda. Soldiers protect the city. Who
are they?

3. Now you have problems with energy supply. Who will find energy needed
for Cell Orda

4. Work in groups. Show your city’s life in action with your group.

VIHTepecHble 1
33HMMaTenbHble GaKTbl

3aaaHNa Ang
CaMOCTOATENbHON PaboThI
yyaLmxca




Borpocbl Ha 3aKpernnexune

NponAcHHeFo matepyafa NabopatopHble paboThbl

11.1 EYE STRUCTURE

Lab works @ Research time
. 51

link together o how
down?

PEyelslght ; o e MMHM'MCCﬂeAOBaHMe
re-1ab questions: Ask questions about building

1. What is the importance of eye and why we should take care of it? d bre ;““‘Ji\m S ntton N0 TeMaTnke ypOKa

2. Which eye structure determines a person’s eye colour? o short conclust

3. What are similarities of eyes and camera?
Methods and materials: Sivtsev table, tape-measure.

Procedures:

Print Sivcev table on three A4 papers on landscape orientation.

Put it on the wall. 10th line of the table should be on the level of your
eyes

llluminate the table with the lamp.

Stand 5 meters away from the table.

Close one eye and read which letters, aren't there many rows on the table.

If you do not see the letter come closer for 0.5 meters. Repeat until you
see the letter.

Measure your eyesight using formula:
V=d/D
where,

@ Maths in Biology

Atificial polymer

In daily life we use plastic bags:
polyethylene. Which is also a polymer
of ethylene. Polyethylene is used

for the packaging of many products:
all sorts of drinks, household chemi-

MeXxnpeameTHble CBA3M

V - eyesight
d - distance, when you see the letter
L D - distance, where you started the measurement )

L a Literacy

1. Active cells or cells which need lots of energy have more mitochondria
in them. Write 3 human cells with big amounts of mitochondria in them.
2. Plant cells have special plastids called chloroplasts, they do photosynthe-
sis. Plant root cells do not have chloroplasts. Explain why.

cal goods and cosmetic products.
Polyethylene usage needs recycling
Because decomposition of plastics
takes minimum 700 years and it
pollutes environment.

Ophthalmologist

Ophthalmologist is a medically
trained doctor who is an expert in

diagnosing, treating and preventing BBe.L\EHVIe B I'IpOCbECCVIPO

eye diseases.

®
Terminology

pupil - KapawwbIK / 3pauok transparent - menaip / retina - TOpNbI KA6LIK / CETYATKA
lens - ko3 6ypLuarbl / NMH3a NpO3payHbIi sclera - aK KabbIKLwa / cknepa,
iris - HypAbl Kabbik / papykHas  blink - XbinbinbIKTay / Moprate  6enkosas 060/104Ka
060104Ka well-lit - >aKcbl outermost - eH CbIpTKbI / Cambiit
complicated - kypaeni / KapbIK; / xopowo 7
CNOXKHbIA 0CBeLUEHHbIN

5

HoBble TepMMHbI M0 TemaTuke
YPOKA Ha Tpex A3blKax.
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CHAPTER 1.0
Cell Biology

1. Cell structure
2. Linear calculation of cell magnification

Slide containing cells under the microscope




You will:

- 06bSICHSIMb OCHOBHbIE
(YHKYUU KOMNOHEeHMOoB
pacmumesbHol U
HUBOMHOU KNemok.

a Key terms

Cell - the smallest unit of

organization that can perform

all activities required for life;

Organelle - cellular structures

with specialized functions;
Cytoplasm - the contents of
the cell bounded by the
plasma membrane;

Plasma membrane - the
boundary of every cell that
acts as a selective barrier,
reqgulating the cell’s chemical
composition.

Nucleus - the organelle of a
eukaryotic cell that contains
the genetic material

in the form of chromosomes.

Plasma membrane consists of a lipid
bilayer with proteins and carbohydrates.

What makes cell alive?

BONBLLIMHCTBO KNETOK
MMerT B CBOEW CTPYKTYpe Tpu
OCHOBHbIe YaCTW: KNeToUHYH
MeMOPaHY, UMTOMNA3MY W
AAPO.

KneToyHag memopaHa -
370 6apbep mexay Knetkom
1 OKpy>KatoLLien cpenon
KNeTKn, COCTOALLNA 13
AMNNA0B ¥ 6enkoB. nuab
06pasytoT ABa Nog. CKBO3b
MeMOPaHy NponCxoanT
TPAHCMOPT BELLeCTB B KNETKY 1 13 KNeTKW. HekoTopble BeLlecTsa
MeMOPaHa NPOMyckaeT, 3 HeKOTOpble HeT. 3TO CBOMCTBO MeMOPaHbI
Ha3bIBaeTCd M36MPATENLHOM NMPOHULIBEMOCTLH.

BHYTPW KNeTKa 33nonHeHa unTonnasmoin. OHa COCTONT 13 Tpex
yacTen:

1. UMT030/b — 3T0 XMAKAA H3CTb UMTOMNNA3MbI, BKAKOYAOLL3A
CONM, NOHbI, 6enKK, GepMeHTbl, CNOXKHble OpraHnyeckmne
CoOeANHeHNs;

2. ntonnasmatnyeckme BKNKOYEHNA = 3TO HerMoCTOAHHbIe
CTPYKTYPbI BHYTPY KNETKW, TaKne Kak nuTate/ibHble BellecTsa,
MUTMeHTbI, MPOAYKTbI X13HeAeATeNbHOCTN KNeTKK;

3. OpraHennbl - 3T0 KNeTOUHble CTPYKTYPbI, MetoLine
onpepfienieHHoe CTpoeHvie 1 BbINONHAKLLVE onpeAeneHHble
hYHKUWN.

KnetoyHoe 9Apo 9BN9eTCa HacTbH BCeX 3YKapUOTMHeCKMX
KneTok. OHO COAepXNT B cebe reHeTnueckyt MHPOPMALMI
1 perynnpyet akTMBHOCTb KNeTKK. 9AP0 OKYPXKeHO ABOVHON
MeMOPaHOM NPOHWU3aHHOM NMOPamK.

Cell organelles

Mitochondrion

Golgi apparatus Endoplasmic reticulum

Cell structure

Organelle Structure Function

Ribosome consists of two subunits: large | synthesizes proteins
subunit and small subunit

Rough a network of membranous synthesizes and

endoplasmic | tubules and sacs covered with | transports proteins

reticulum ribosomes

Smooth 3 network of membranous synthesizes and

endoplasmic | tubules and sacs without transports lipids and

reticulum ribosomes detoxifies drugs

Golgi body a stack of flattened sacs called | modifies and packages
cisternae materials

Lysosome single membranous sac which | breaks down substances
contains digestive enzymes




CELL BIOLOGY

Mitochondria

double membranous organelles;
inner membrane has inward
projections called cristae;
contains fluid called matrix

produces energy in the
form of ATP

Plastids
(chloroplasts,
chromoplasts,
leucoplasts)

double membranous
organelles;

chloroplast is filled with

liquid called stroma; stroma
contains small cylindrical
structures called grana; each
granum has many disc-shaped
membranous sacs called
thylakoid

chloroplast conducts
photosynthesis and gives
green color to plants

chloroplast gives
different colors to plant
parts (yellow, orange,
red)

leucoplast is colorless,
used to store food

Centrosome includes two centrioles that are | play a major role in the
made of rings of microtubules division of the cell
arranged in nine triplets

Flagella short projection movement

Cilia long projections movement

N Activit
v

-

Think-Pair-Share.
33n0NHMTe NPONYCKY NOAXOAALLMMI GYKBAMM HA PUCYHKAX.
CpaBHMTE CBOV OTBETHI C OTBETaMVI TOB3PULLA MO MapTe.
MoaennTecb 0TBETAMI CO BCEM KNACCOM U 06CyanTe vX.

nmeert Ha NOBEPXHOCTN.

1.
2., ___ - BYMemMOpaHHble OpraHensbl.

3. moanduumpyeT 6enku, nonyyeHHble 13 .

4. ___ COCTOWT U3 M3TepVanos,npom3BefieHHbIX B
5.

6.

nepesapyvBaeT yCrapesLlrie 4actn KNetkun.
CoCTaBbTE CBOM NMPeN0XKeHNs C MPOnyCcKamun.

@ Research time

You know that cell's genetic
material is found inside the
nucleus. But have you ever
wondered if other cell parts
contain genetic material? Find
out organelles that have their
own DNA. Draw their structures.
Research why do they need
their own genetic material.

Facts

Cells can sacrifice their own
life for other cells. When one
cell is damaged or infected,
it destroys itself. It bursts
own lysosomes, so that
enzymes inside the lysosome
digest the cell. Consequently,
cell sacrifices itself to save
other cells from infection or
damage.

a Literacy

1. Kakvie opraHensibi
CBOWMCTBEHHbI TONBKO
PACTUTENbHBIM KNeTKam?

2. 13 KaKuX OpraHnyeckmnx
BeLLecTs COCTONT KNeTovHas
MembpaHa?

3. Kakas opraHenna

BbIMONHAET QYHKLUMIO
KNEeTOUHOTO NULLeBapeHys?

Terminology

inclusion - KipicTipy, Kocy / BKAtOUeHVe;
permeability - eTKi3rilwTik / NpoHMLdEMOCTb;
Sacs - KanTap / MeLwoyky;

to burst -xapbiny / B3pbIBATLCS;

to damage - >xapakaTTay / NoBpexnaTh;
to destroy - X010 / YHNUTOXATb;
to sacrifice - K1to / XepTBOBATh.




You will:

- BbIYUCASIMb
JIUHeUHoe yBesiuyeHue
K7emok, ucno/ib3ys
MUKpogomozpaguu.

a Key terms

Linear magnification - the
ratio of image length to
object length measured in
planes;

Micrograph - a photograph
of an image under the
microscope.

@ Facts

The m (meter) is the basic
unit of distance or of “length”
in the International System
of Units.

1m = 100 cm (centimeter)

1m = 1000 mm (millimeter)

1m = 1000 000 pm
(micrometer)

1m = 1000 000 000 nm

(nanometer)

Micrograph of two pollen particles from
Lesser Celandine flower.

Facts

Modern light microscopes
can magnify images about
1500 times, while electron
microscopes can magnify
images about two million
times.

10
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LINEAR CALCULATION
OF CELL MAGNIFICATION

What is the real size of our body cells?

CyLLecTByeT MHOTO MMKPOCKOMUYECKUX OPTraHM3MOB 1 KNeTOK,
KOTOpble Mbl He MOXKeM PacCMOTPeTb HeBOOPYKEHHbIM N330M.
ViccnenoBaHyie 3TUX CTPYKTYP NPUBENO K MHOTOUMCEHHbBIM
OTKPbITUSIM B HayKe.

YyeHble N3yYatoT iaHHble CTPYKTYPbI C MOMOLLbIO MYKPOCKON,
YBENNUMBAs 1306pAKeHNe ITUX CTPYKTYP. YBeAMYeH e
MOKa3bIBaeT BO CKONbKO Pa3 M306pakeHne 6onbliie hakTnieckoro
pa3mepa onpeaeneHHol CTpYKTypbl. CneaytoLlas hopmyna
MCMONb3YeTC ANS BbIUNCIEHNS YBENNYEHUS:

magnification = size of actual image : size of specimen

J\nHerHoe yBennyexne - 370 OTHOLWeHVe ANMHBI M306paXKeHns
B MMKPOCKOMe, KOTOpOe Bbl BUANTE, K PeanbHO AMHe 00bekTa.
MexayHapoaHas cuctema eamnul (CU) ncnonbyeTcs ang
M3MepeHus pasmepa CTPYKTYp. BaHO MCNONb30BaTb OAVHAKOBbIe
eAMHULbI V3MepeHns ANG BbIUUCNEHNS Pa3Mepa 1300paxeHnsa v
o6bekTa.

Hanpvimep, NnpeACTaBuMm, YTO ANMHA M306paXeHns B MIKPOCKONe
coctasnget 30 MM. PeanbHbIn pazmep 00beKTa COCTaBNgAeT 3
MKM. YTOObI ONpefilennTb yBenmyeHmne 1300paxeHns, mbl CHa4ana
npeobpasyem 30 MM B MKM. 3aTem, UCMONb3ys GOpMYyAY,
onpeaensem ysenmueHve:

magnification = (30000 MKm) : 3 MKm = 10000X, TO eCTb
06bekT ygennyeH 8 10000x pas.

Ha MUKPOCHMMKAX MHOTAA NPUBOAITCH MACLLITaOHbIe
LWKaNbl BMECTO yBennyeHns. LLIKana coctont 13 CTpoku ¢
DaKTMYeckum pasmepom 06beKTa. ITO YA0OHO Npu NYyEGANKILMN
MUKPOGhOTOrpadun, NOCKONbKY Nt060E U3MEeHeHre pa3mepa BO
BpeM$ MeyaTyt aBTOMATUYECKN U3MEHSIeT KakK MUKPOrpaduio, Tak 1
LIKaNy.

[ANs pacyeTa AMHENHOIo YBEANYEHUA MUKPOPOTOrpahum ¢
VCNONb30BaHNEM MACLITAOHOW LLUK3Nbl HROOXOAVMO BbINONHNTL
CeayioLIve Lwaru.

1. i3mepbTe ANMHY WKaNbl NMHEKon 8 MM: 17 MM

2. Npeobpasynte annHy B MKM: 77000 MKM
3. Paccymtante

yBenvYeHve:
magnification = (17000) :
10 = 1700x
Taknm 06pa3om,
Mbl BbICYMTANW, YTO
MUKpodoTOrpadus
yBennumnacb 8 1700 pas.
DaKTnyecknin pasmep

10y
00bEKTOB BbIYNCNIETC
Jrenpona e
AR, C UCNONb30BaHMEM
e - = >
17 tam M3CLUTAOHON LLKANbI:




CELL BIOLOGY

1. I3mepbTe A/WMHY MbiNbLbl B MM 1 IPE06pa3ynTe B MKM: A
30 mm = 30000 MKM @ Maths in Biology
10

2. i3mepobTe ANNHY LWKaNbl B MM ¥ peobpasyinTe B MKM: 17 MM A
= 17000 Mkm > %1000 x10000

3. Mcnonb3ys hopmyny yBennueHns, caenaire nponopuyio, Pl L
MOCKONbKY OHM VMeroT 0iMHAK0BOe yBennyerve: 17000 : 10 = m mm pm nm
30000 : (actual size) AN S

DAKTNYECKiA pa3mep 06beKTa COCTaBNSET NPUMEPHO 18 MKM. 10 #1000 10000

Convert the following

N Activit measurements.
v ~ a. 92mm-=__pm

b. 5800 pm=__cm

Paccuntante NMHENHOe yBenmyeHne 1300paxxeHnn 1 oTeeTsTe ¢. 0.077 mm=__pm
Ha CnenyroLe BOnpochl. kd' 0.0067 mm=__nm )
1. Kakos (pakTvuecknit pasmep 6akTepuin?

@ Research time

Draw each organism A and B
separately to your notebook.
Write short information about
these organisms. By using scale
bar calculate your drawings
magnification.

3. KakoBa NepBoHavanbHasa AnvHa MUTOXOHAPUIA?

4. KakoB QaKTMYeCcKunil pa3mep XryTnmkos NSmonmm?

5. YyeHwnla pucyet Anarpammy KNetTkn AAMHON 22 mm. OHa
nuwet 600x NoA AVArpammon. Kakos (GakTnyeckuin pasmep
KNeTkn?

6. Bbl CMOTpUTE Ha 06pasell pasmepom 5 MKM, a n306paxeHue,
KOTOpOe Bbl BUANTE, MMeeT ANnHY 10 Mm. Ball Apyr cMOTpUT
Ha o6paszel AnnHOM 0,1 MM, MCNONB3YA TAKOe XKe yBennyeHue.
Kakow pasmep 1306paxxeHnd BUANT Bal Apyr?

NG J
E Literacy
Terminology

convert - aiiHanAbIpy / micrographs - mykpocyper / 1. KaKoBO 3HaueHne
KOHBEPTUPOBATb; MVKPOCHUMOK; JWHEVHOTO YBeANYeHNSA?
giardia - nam6mg; scale bar - MaclTabTbI Cbi3FbILL 2. CKONbKM MeTpam paseH
magnification - ynranty / / MaclTabHast NVHEeKa; OAMH HAHOMETP?
yBeNnueHue; specimen - yari / obpazel;
measurement - enwey / to represent - kepcety /
n3mepeHue; NPeACTaBNATb.

11




Cell Biology

Test questions with one right answer
1. Which of the following organelles contains
digestive enzymes?
A) ribosome
B) nucleus
() lysosome
D) mitochondria
E) golgi body

2. If the length of an image is 65 mm and
an actual size is 13 pm. Determine the
magnification of the image.
A) 500x

B) 5000x
€) 10000x
D) 13000x
E) 65000

3. Which organelle gives different colors to plant
parts?
A) mitochondria
B) vacuole
(C) endoplasmic reticulum
D) vacuole
E) plastid

4. Which organelle contains the genetic
material?
A) vacuole
B) lysosome
C) nucleus
D) endoplasmic reticulum
E) cell membrane

Test questions with several (max 3) correct
answers
1. In which organelles proteins can be
synthesized?
A) golgi body B) cytoplasm

)

() ribosome D) smooth endoplasmic
reticulum

E) vacuole F) mitochondria

G) plastids H) rough endoplasmic
reticulum

12

2. Which of the following organelles consist of a
double membrane?

A) ribosome B) lysosome

() chloroplast D) vacuole

E) golgi body F) endoplasmic
G) mitochondria reticulum

H) centrosome

3. What are the main parts of the cell?

A) cell membrane B) ribosome

() cytoplasm D) lysosome

E) golgi body F) mitochondria
G) nucleus H) vacuole

Matching questions (3 correct answers)
1. Match the following organelles with their
functions.
1. Mitochondria A) packagesmaterials
2. Golgi body  B) transport materials
3. Lysosome () protection
D) produce energy
E) breaks down substances
F) protein synthesis

2. Match the following organelles with their
structure.

1. Centrosome

2. Endoplasmic reticulum

3. Ribosome
A) consists of two subunits
B) a stack of flattened sacs
() a network of membranous tubules
D) contains digestive enzymes

E) sacs covered with ribosomes

F) includes two centrioles





