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( HPEI[I/ICJ'IOBI/IEX

EcTecTBeHHbIe HaYKM 33HMMATeNbHbI, YBNEK3TeNbHbl 1 MONE3HbI. [IaHHbIA YU4eOHIK NOMOXeT
BaM 0CO3H3Tb BCtO KPacOTy NpeaMeTa v paCkpOeT B BAC H3CTOSILLMX 1CChef0BaTenei. TNaBHOM
LieNbto 3T0r0 Y4ebHMKa SBNSeTCH 0TBEeTUTb Ha CaMbl BaXHbIA BOMPOC: “YTO TaKoe HayKa v
KaK0oBO ee nprMeHeHne B XXn3HW?"

YKe C NepBbix CTPaHUL Bbl Y6eAnTech B TOM, YTO AdHHBIA Y4e6HUK CUABHO OTAKYAEeTCa 0T
00bIUHbIX TEKCTOB C TeOpUel. KaXnas rnasa CoaepXnT B cebe 3aH1M3TeNbHYH NHHOPMALINID
Mo TOM AW MHOW Teme, UHTepecHble haKTbl, 33[aHNS KK ANS MHAMBWAYANLHOK PAbOTbI, TaK
N ANS paboThl B KOMAHAE. Bbl Takxke HayumTech CamoCcToaTeNbHO NPOBOANTL IKCNepUMeHTbI 1
NCCNeA0BaHNS, UCKATb 1 HAXOAWUTb MH(MOPM3LMIO, NeN3Tb COOCTBEHHbIE OTKPLITHS.

Ellle oAHO OTAMYME AAHHOIO YYeOHMKa 0T APYIX - ero NoNNA3bIYHOCTL. Bbl 3ametnte,
YTO yKe C NMepBblX CTPAHWL, MOMMMO MPMBLIYHOTO BaM A3blK3, 4aCTb MaTepuana oyaer
npenoaHeceHa Ha MeXAYHAPOAHOM A3blKe HAYKM - aHTIMIACKOM g3blke. Ha KaXXA0M pa3BopoTe
y4yeOHMKa Bbl HaraeTe NepeBofibl KNHYeBbIX TEPMUHOB HA TPex A3blKax: Ka3axCKOM, pyCCKOM
VW AHTNACKOM. T10CTeNeHHo, KONMYeCTBO CN0B 1 NMPeaN0XeHU Ha aHINMNCKOM A3blKe
YBENNYMBALTCA, 1 K KOHLY Y4eOHMKa OONbLUMHCTBO MaTeprana byaeT yxKe Ha aHrmIMACKOM
A3blke. Tak, BMecTe € y4eOHMKOM Bbl He MpOoCTO YAYULLINTE CBOW aHIIMNCKIANA, HO TaKXe
OTKpoeTe ANngd ceba 6eCcKpanHui Mp HaYKK1, OTKPLITAN 1 NOCTVXKEHNI,

TLATeNbHO 03HAKOMbTECh CO CTPYKTYPON YUebHUKA. MOMHITE: Y4ebHUK B COBPEMEHHOM
Mmupe 60nblie He ABNAETCS e ANHCTBEHHbIM UCTOYHUKOM MHDOPMALMK. Bam npeacTout
MPUBLIKHYTb K LIKPOKOMY CMEeKTPY 33aHNI, HaLleNeHHbIX Ha Pa3BUTVe HaBLIKOB 21- 10
BEKa: KpUTNYECKOe MbILNEHVe, MOUCK PeLLIeHi, aHaM3 1 CMHTe3 MHAOpMaLK, TBopUeckoe
MbllLNEHWe, BOOGpaXeHe, paboTa B KOMaHAe, UMGPOBas rpamMoTHOCTb 1 Ap.

Echm y BaC BO3HMKHYT BOMPOChI, MPeAN0XeHNUs U naen Mo COAePX3HUID 1 CTPYKTYpe
YYeOHMKa, NPOCUM MPUCLINGTL NX NHObIM YA0OHBIM Bam CNoco60M:

| Ha 3NeKTPOHHYIO MOYTY: admin@astanakitap.kz

| uepe3 npunoxerne telegram: ﬁ @astanakitap

C yBaxceHuem,
Asmopckul konnekmus “AcmaHa-kiman”




HOW TO USE THIS BOOK

Bonpoc ans noby>kaeHns
MHTepeca yyalmxca K AaHHOM
Teme 11 BOBNEUYEHWS VX B NPOLIeCC Tela poka
0byyeHmns.

Llenn ypoka

Human body on average has 75 trillion cells. Bacteria which live
inside and outside human body are more than 75 trillions. How is this
possible that we have more bacteria cells than our own cells?

- explore the features of visual
perception

Key terms Vision helps human to analyze the world. We see things, colours, processes
Knroyesble TepMUHbI using eyes. Eye is a complicated organ. It consists of three layers: inner, outer
and middle.

Cornea - transparent part of eye

that covers iris

Retina - the innermost layer of

eye containing light-sensitive

receptors i

Facts
Human eye structure

“lwik ayblpca, ay3bIHObI MblU. . _ _
Ke3iH aybpca, KoNbIHObI Mbili” Outer layer consists of sclera and cornea. Sclera is a white layer. It protects

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 conjunctivits. body holds the lens of an eye. Lens focuses incoming light. Iris has eye

PackpbiTie HOBOW TEMbI

YPOKa /. Sclera - white and the outermost
layer of eye

Conjunctiva is transparent membiane 10 ing pigments. In the middle of the iis there is an opening called pupil.

covering eyes. When it is inflamed, ; ] . ) N
blood vissi’/s that feed membrane L|gh_t enter through this opening. Choroid has blood vessels. They bring
nutrients to the eye.

become larger and visible. So, this
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.

P

N Activit
:

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.

NHTepecHble 1
33HMMaTeNbHble BhaKTbI

3a4aHna Ang
CaAMOCTOSATENbHOW
paboTbl yyaLMXxCcs




Bornpocbl Ha 3aKkpenneHune
MPOVAEHHOr0 MaTepmana

11.1 EYE STRUCTURE

Lab works
~

Eyesight

Pre-lab questions:

1. What is the importance of eye and why we should take care of it?
2. Which eye structure determines a person’s eye colour?

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:

Vv=d/D
where,
V - eyesight
d - distance, when you see the letter
\ 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.

®
Terminology

NabopatopHble paboTbl

. Research time [}

How monomers link together or how
polymers break down?

Take an interview from your chemistry
teacher. Ask questions about building
up and breaking down reactions. Write
a short conclusion

MuHKN-ncchepoBaHme
no TeMaTnke ypoka

@ Maths in Biology

Artificial 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-

MeXnpeameTHble CBA3N

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

Career

ophthalmologist

Ophthalmologist is a medically
trained doctor who is an expert in
diagnosing, treating and preventing
eye diseases.

BBeneHve B npodeccuto

pupil - KapaLLbIK / 3payoK

lens - Ke3 6ypLuarbl / NMH33
iris - Hyp/bl KaGbIK / papyXxHas
060104Ka

complicated - kyppeni /
CNOXKHBIA

transparent - menaip /
NpO3pPaYHbIN

blink - XbInbiNbIKTay / MopraTb
well-lit - XaKcbl
KapbIKTaHABIPLINFAH / XOPOLLO
0CBeLLeHHbIN

HoBble TepMMHbI M0 TEMaTUKe
YPOKA Ha Tpex A3blKax.

retina - Topnbl KabbIK / ceTyaTka
sclera - aK KabblKLa / cknepa,
6enkoBas 060104Ka

outermost - eH CbIpTKbl / Camblii
BHELLHNI
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CHAPTER 1.0
Cell biology

4 -

i

_ ant and animal tissues

Yellow coloured spheres are Staphylococcus aureus bacteria cells.



You will:

- Hay4yumecb (paBHUBAMb
C(mpoeHue pa3Hbix munos
K/1eMOK.

Key terms

organelles are parts of the cell
which has it’s own function;
Prokaryotic cell (pro-before,
karyon-nucleus) is cell without
nucleus;

Eukaryotic cell (eu-true,
karyon-nucleus) is cell with
nucleus.

Cell wall

Cell
membrane

Cytoplasm, cell membrane and cell
wall. Some cells have cell wall, some
cells do not.

Teno yenoseka COCTOUT MPUMEPHO K3 75 TPUIIMOHOB KNeTOK.
Konnyectso 6akTepuin XKMBYLIMX BHYTPYU W CHApPYXW Yenoseveckoro
OpraHmsma 6onble yem 75 TPUAWMOHOB. KaK 3TO BO3MOXHO, 4TO
KONMYeCTBO 6aKTepuanbHbiX KNeTok 60bLe, Yem Hamx COOCTBeHHbIX?

KneTtka - 0CHOBHas eAVHWL3 BCero XMBoro. Bce Xuvsble opraHn3msl
COCTOAT 13 OAHOM NN 6ONee KNeTok.

KNneTkn Aenatcsd Ha ABa T1MNa: NPOKapnoTNYeCcKas 1 3yKapmnotnyeckas
Knetka.

MpokapuoTmyeckme KNeTkn - 370 6aKTepranbHble KneTkn. OHW nmerot
KNeTOYHYH) CTEHKY, KNeTOYHYH MemOpaHy, U1Tonnasmy, pruéocomb
Y TeHeTnyecknii MaTepuran B UMtonnasme. feHeTnyeckmin matepran
MPOK3pVOT He MOKPbLIT MemMbPaHOK, NMO3TOMY OHU He MMerOT A4Pa.

Knetku npoctentunx, rpnbos, pacTeHnin 1 KMBOTHbIX ABNAHOTCA
3YKapMOTMUEeCKON KNeTKOW. OHN MMEHOT KNeTOUHYK MemMOpaHy,
UMTONN33MY CO MHOTVIMI OPraHennamm 1 aApo. Pasmep sykapuoTmnyeckne
knetok B 20-100 pa3 60/bLUe, Yem NpoKapnoTUYeCKmXx.

Ribosome

Cytoplasm

Cell wall

Cell Membrane

Genetic material )
Prokaryotic cell structure

CTpyKTypa BYKapHOTHIECKOH KIIETKH

KnetouHag membpaHa nokpbiBaeT KNeTky. OHa KOHTPOAMPYeT TPaHCIopT
BeLlecTB B KNetky 1 13 KNeTkn. PacteHnd, rpubbl 1 HeKoTopble npoctentive
CHAPYXW KNeTOYHON MeMOPaHbl MMetoT TONCTYH KNeTOUHYH) CTeHKY,
KOTOPas 3allniLaeT KNeTku.

BHYTpPK, KNeTKa 3anonHeHa ynutonnasmon. Lntonnasma nmeet XUAKYH
Y3CTb 1 OpraHenbl. Kaxnas opraHenna nmeet oK (QyHKLUMH.

OpraHennbl 1 nx QYHKUWK:

-Pn60COMBI: KpOLLIeYHbIe OpraHeNnbl, KOTopble Npov3BOAAT OenKky;

-Xnoponnacm: opraHenna pacTMTenbHOW KNeTKK, KoTopasa CrnocobCTayer
(hoTocmHTe3Y;

-DHA0NNA3MATUYECKAA CeTb: NPOV3BOANT 1 TPAHCTIOPTUPYET BellecTsa,
TaKkne Kak 6enkn v xnpebl;

-Annapat fonbaXu: NpUHUMAeT, MOANDULMPYET 1 YNaKoBbIBaeT
BeLlecTsa, Npon3BOANMbIe SHAOMNA3MATNYECKON CeTbio; Aanee 3TW
MaTepranbl TPAHCMOPTUPYHOTCA B LIMTOMNNA3MY UKW 33 Npeaenbl KNetky;

-JIN30COMBI: MafieHbKe MelKoobpasHble opraHennbl ¢
NULLEeB3PUTENbHLIMY (epMeHTaMK BHYTPW, OCHOBHASA QYHKLMS
BHYTPMKNETOYHOE NuLLeBapeHwe;

-Bakyonb: 0praHenna nokpeitag TOHKOM MemMOpaHon, rae XpaHaTca
pa3Hble BeLlecTBa



Cell membrane

Plasmodesmata

Endoplasmic
reticulum

Nucleolus

Nucleus

Mitochondrion

Cytoplasm

Ribosome

Vacuole

Lysosome

Golgi apparatus

Chromoplast

Eukaryotic cell structure

\J Activit
-

[peACTaBbTe, YTo Bbl aKMM MALANBHOro ropoaa «Kneto4Haa Opaav.
PacckaxuTte 0 CBOeM ropofie 1 ero Xutenax.

1. Kto npoxwvBaet B KnetouHon Opae?

2. BpeaiHble 6akTepuny coOMpakoTCd aTakoBaTh ropof, HO CrneunanbHble
CONAATHI 3alMLatoT KnetouHyto Opay. PacckaxkuTte npo 31X conpaat

N

noapobHee.

3. fopoa HyXA3aeTcd B 3Heprun. Yto obecrneynBaeT ropof 3Heprmen?
4. TTokaxunTe Xn3Hb KnetouHon Opabl B BUAE TeaTpanbHoOM

MOCTAHOBKN.

Literacy

1. AKTVIBHbIE KNETKM MNK KNeTKKN, HY>XAakoLmecs 8 60/bLLIOM
KOAMYeCTBe 3Heprnv MmeroT 60/bLLIoe KONNYeCTBO MUTOXOHAPWUNA.
HazoBunTe TpM KNeTKM B OPraHn3me 4enoseka, nmeroLime 60nbLLoe

KONMYECTBO MUTOXOHAPUI.

2. XNOPONA3CThI - 3T0 (DOTOCUHTEINPYHOLLIME NNACTUABI. KNeTKM KOPHS
PACTeHU He NMerT X/10ponnacToB. O6bACHNTE noyemy?

E Terminology

cell membrane - acylia
MeMOPaHaCchl / KNeTouHash MembpaHa;
cell wall - xacyLua KabbIKLIAChI /
KNeTOYH3s CTeHKa;

chloroplast - xnoponnact

eukaryotic cell - 3ykap1oTTbl XacyLla

/ SYKapuMoTnyeckas Knetka;

genetic material - reHeTMKanbIK
MaTepuan / reHeTMyeckinin maTepuan
mitochondria - mutoxoHapUs;
nucleus - apo;

organelle - opranenna;

1.1 CELL STRUCTURE AND TYPES

Career

Microbiologist

Bacteria can be useful and
harmful. Microbiologists study
these bacteria. They use good
things from bacteria; they can
make food or pharmaceuticals.
Some bacteria can cause illnesses.
Microbiologists study them and
help people not to beill.

Facts

<

Record-breaker cells

The sméllest Bacteria is Mycoplasma
diameter of about 0.2-0.4pm
(Imm=1000pm, micrometer)

The longest is Blue whale's nerve cell
i510-30 meter long

“Sociable" cellis nerve cell, which
can connect up to 10000 cells

prokaryotic cell - npokapu1oTThl
XacyLwa / NpOKapuoTNYeckas KneTka;
ribosome - pnbocoma;

vacuole - Bakyosb.




PLANT AND ANIMAL TISSUES

KneTku, nmetoLne cxoxee CTpOeHve, 1, BLINONHALLME OAVHAKOBYH

You will: GYHKUWIO, 06pa3yHOT TKAHW. PAcTeHUS 1 XKMBOTHbIE MMEHT Pa3Hble TKaHMW.

- CMOdHceme KNaccuguyuposame
MK3HU HCUBOMHBIX U PACMEHUU.

TKaHW pacTeHnn

TKaHb OyHKUMA
06pa3oBatenbHagd | Knetkn Aenatcs 1 06pasyroT Apyrie Knetkn
Key terms
MoKpoBHaA MoKpbIBaeT 1 33LNLLaeT pacTeHne
Cell - the smallest functional MexaHnyeckas MprAdeT pacTeHnio NPOYHOCTL
and structural unit of life;
Tissue - group of similar cells OCHOBHaA doToCMHTe3MpYeT, 3anacaeT nNuTaTenbHble
which do the same function; BelLeCTBa
Microscope - a tool for
observing small objects; [poBoadLLan TpaHCnopTnpyeT BellecTsa
Micro preparations - prepared ;
microscope slides. BblaenmtenbHag BbINenstoT MNeyHbI COK, CMONbI, IPUPHbIe MACNa,
HeKTap 1 Apyrvie BeLlecTBa

Plant tissues
A) Meristematic tissue (tip of a branch); B) Dermal tissue (epidermis of a leaf); C) Mechanical
tissue (collenchyma); D) Ground tissue (palisade mesophyll of a leaf);
£) Vascular tissue (leaf vein); F) Secretory tissue on a leaf

TKaHU )KNBOTHbIX

TKaHb OyHKUMA

JnuTenranbHas [OKpPbIBAeT W 33LMLL3eT OPraHbl XNBOTHbIX

CoeAMHTeNbHAN | 3aLLUMLLAET OPraHbl, NpuAaeT NPOYHOCTL 1 MOMOraeT B
TPAHCMOPTe BeLLecTs B OpraHu3me

MblLLeYHas ObecneymBaet ABMXKeHe 0praHoB
Animal tissues
A) Epithelial tissue (inner lining of
intestine): B) Connective tissue (blood) HepBHas KOHTpoAMpyeT Bce NpoLeccyl B 0praHn3me, 06pasyet
) Muscular tissue (skeletal muscle); D) MO3I' N HEPBbI

Nervous tissue

10




1.2 PLANTAND ANIMAL TISSUES

E Terminology

connective tissue - faHekep yana / coeanHuTeNbHas
TKaHb;

dermal tissue - XabblH YANa / MOKPOBHAS TKaHb;
epithelial tissue - anutennin ynnacsl / anutenmansHas
TK3Hb;

function - kbi3meTi / QyHKUMS;

ground tissue - Heri3ri yana / 0CHOBHAs TKaHb;

TKaHb;

Lab works @ Maths in Biology
CTpOEHVIe Pa3NnNYHbIX TUNOB TKaHen \ \
MpeaBapuTenbHble BONPOChl To find how many times you
. magnified an object using a
1. B yem 33KNH043eTCs CXOACTBO Pa3NNYHBIX TUMOB TKaHEN? microscope, use the following
2. Kakne Tunbl TKaHen XMBOTHbLIX 1 PACTEHWUI BbIMONHAKOT formula:
OAVHAKOBbIe ITotal mal)gnii(catilon = ocular
ens x objective lens
5
(byHKupy: Find the magnifications of an
3. [lpeanonoxuTe, rae 8 OpraHn3me HaxoAnTCA MblleYHan TKaHb? object with an ocular marked 10X
060pynoBaHme: gggj( gﬁhe%té\g(es marked 5X, 15X,
MWKpOCKOMN, MMKPONpPenapatbl TKaHen pacTeHnn 1 XNBOTHbIX '
Xop paborbl:
1. PaccmoTtpute MMKponpenapatsl nNpy Manom yeennyeHnm
MMKPOCKOMa.
2. PaccmoTpuTe MUKpOMpenapatsl nNpy 60NbLLeM YBeNnYeHUn
MVKPOCKOMA 1 33pUCyNTe YBUEHHOe.
3. CpaBHWTe pasnnyYHble TKaHW 1 NPO3HANNZUPYNTE KX.
Pe3ynbratbl opopmuTe B BUAE TabNuLbI:
TKaHN PrcyHOK TKaHn PrcyHOK
pacTeHni KMBOTHBIX \_ Light microscope )
@ Facts
TexHnKa 6e30MacHOCTH
1. O3HaKOMbTeCh C NpaBuNamu paboTbl C MUKPOCKOTOM.
2. EC/wi Bbl pa3bunm MUKpOMnpenapart, He TporaiTe ero, no3osure _some
tissues . *
yymTens. contain dead - 7 Y4
3aKnunTeNbHbIE BOMPOCHI: gfixs}hi‘;g o
1. OnunTe CTpoeHme MbILLIEeYHOW TKAHW. cells are
2. OnumTe cTpoeHne 06pa3oBaTeIbHON TKaHW. very useful:
3. 0numLUnTe CBA3b MeXAY CTPOeHMeM MbILLIeYHOW TKaHW 1 BbINONHAEMON in plant tissues they transport
el0 hyHKLIVel water, in human skin they protect
\_ Y ’ - cells from harmful ultraviolet

lights.

meristematic tissue - Ty3yLui ynna / 06pa3oBaTensbHas

muscular tissue - 6yNLIbIKET YANackl / MbileYHas TKaHb;
nervous tissue - Xy/ike yAnacsl / HepBHAA TKaHb;
secretory tissue - 6enyui ynna / BolAenntensHas TkaHb;
vascular tissue - eTki3yLi yAna / NpoBOAALLAS TKaHb;

to magnify - yakenty / yBenmumeate.




Cell Biology

Test questions with one right answer

1. Which type of tissue makes photosynthesis and stores
materials?

A) Connective tissue
() Muscular tissue
E) Epithelial tissue

B) Mechanical tissue
D) Ground tissue

2. Which type of tissue protects from harmful ultraviolet
light?

A) Nerve tissue
() Muscular tissue
E) Epithelial tissue

B) Secretory tissue
D) Ground tissue

3. Most organelles are found inside the cell membrane.
Which cell part is located outside of the cell membrane?

A) Cytoplasm B) Cell wall

() Nucleus D) Mitochondria
E) Plastids

4. Not found in bacterial cells:

A) Cell membrane B) Cell wall

() Nucleus D) Ribosome

E) Cytoplasm

Test questions with several (max 3) right
answers
1. Types of connective tissue:

A) Brain B) Blood

() Root D) Heart

E) Skeletal muscle F) Tissue of bones
G) Stem H) Leaves

2. Tissues which have dead cells:

A) Meristematic tissue  B) Epithelial tissue

() Nervous tissue D) Connective tissue

E) Vascular tissue F) Muscular tissue

G) Secretory tissue H) Dead tissue

3. Organelles of a prokaryotic cell:

A) Cell membrane B) Cell wall

() Plastids D) Vacuole

E) Mitochondria F) Ribosome
G) Nucleus H) Chloroplast

Matching
1. Match tissues with function:
1. Meristematic tissue A) Helps plant to grow.
2. Dermal tissue B) Protects plant.
3. Ground tissue () Produces nectar.
D) Makes photosynthesis.
E) Transports materials.
F) Stores food.

2. Match organelles with function:
1. Mitochondria A) Transport materials
2. Ribosomes B) Make protein
3. Plastids () Produce energy
D) Store carbohydrates
E) Do photosynthesis
G) Control processes in the cell

Classic questions

1. Put the following words in correct place. Do not use one
term more than once.

locations: spinal cord, skin, cover of inner organs, blood,
bone, brain, biceps

functions: movement, protection, receive and send
impulses, transport of materials, connection between
organs.

Nervous | Epithelial | Connective | Muscular
tissue tissue tissue tissue

location

function

2. Put ticks on cell parts of following cells, which cell parts
these cells have.

Cell parts Bacteria cell | Plant cell Animal
cell

cell membrane

cell wall

mitochondrion

ribosome

nucleus

cytoplasm

vacuole

chloroplast






