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( AJIFBIC CO3 X

PKapaTbINbICTaHY FhINbIMAAPbI KbI3bIKTbI, 9pi TAPTBIMALI M3HAEP. byn 0KyNbIK ci3re
FbINBIM dN1eMiHIH 6apLIa CYNYNbIFbI MeH XaCbIpblH KYNUSNAPbIH NaLl eTyre aHe Ci3AiH
LLIbIHAVbI 3epTTeyLLINIK KabineTiHI3AIH albINYbIHA X0 CinTenai. OKYNbIKTbIH 63CTbl MaKCaTbl
«FbINbIM He VLLIH Ka)eT XaHe anfaH Oinimai emipimiaid Kan canacbiHAd KONAIHAMbIZ?»
QlereH Tapi3ai Kypaeni cypakTapra xayan i3aenai.

OKYNbIKTBIH aNFaLLKbI OeTTepiHeH-aK Ci3 83iHisre ypeHLwikTi 601FaH Teoprs KaMTUTBIH
KapanambiM MaTIHAepAeH KYypanfaH 6acka OKYNbIKTapAaH e3rele eKeHAIriH aHFapa
TyCceci3. opbip Tapay 6epinreH TakbIpbINTapAblH 3AChIH KAMTUTBIH KbI3bIKThI AepeKTep
MEH aKMapaTTapfiaH, XeKe »XaHe TOMTbIK YKbIMA3 OPbIHAAYFa aPHANFAH TaNCbIpManap
KMHAFbIHAH Typaabl. COHAAN-aK, Ci3 TYPAI TXIPUOENIK XKYMbICTAp MeH 3epTTeynepai
KacayFa, TYpAi aknapatrap MeH AepekTepai i3nen Taybin, 0N13pFa Capantama *acay apKbibl
83iHAIK Aepbec XaHANbIKTAPbIHbI3Ab! allyFa M3LIbIKTaHAChI3.

bepinreH okyNbIKTbIH 6aCKaNAPAAH epeKLLeniri = OHbIH KenTinAiniriHae. ANFaLiKbl
betTepaeH-aK, Ci3 MaTepnanaapAbly aHa TiNiHeH 661eK, XanblKapanblk FbIAbIM TiN
= 3FbINLWbIH TiNiHAE 6epinreHiH 6anKanceis. OKYNbIKTbIH apoip LWebiHeH Ci3 Herisri
TepMUHAEPAIH ayA3PMANapbIH YL TiNAe: Ka3ak, OpbIC XaHe afbINLLbIH TiNAepiHae 1363
anacol3. bipTiHAen afFbINWbIH TINIHAETT e3ep MeH cernemaep CaHbl apThir, OKYNbIKTbIH
COHFbI XXaFbIHAAFbI MaTepuanaapAblH 6acbiM 66T aFbINLWbIH TiNiHAE GepineTiH 60Naabl.
ByN apKblNbl Ci3 aFbINLLILIH TINIHI3AI XeTINAIPIN KaHa KOVMAaW, FbINbIM dNeMIHAEri WeKCi3
KAHANBIKTAP MEH XeTICTiKTepre Kapan Kafaam 6acachis.

OKYNbIKTBIH KYPbUIbIMbIMEH MYKWAT TYPAE TaHbICbIHbI3. Ka3ipri TaHAAFbl OKYAbIKTap
KANFbI3 aKnapat Kesi 60/bIN TabbINMANTbIHAIFBIH ecTe CakTaHbl3.

Ci3re XXI racblpAblH AAFALINAPLIH, AFHM CbIHW TYPFLIAAH OMNAY, LLIFAPMALLBIIbIK
KAOINeTTi AAMbITY, KMANAAY, TOMMNEeH XYMbIC XKacay, CaHAbIK CaYaTTbINbIK XaHe T.6.
KabineTTepiHi3Ai AAMbITYFa OAFbITTANFAH KEH Kenemaeri Tancbipmanapra 6enimaenin,
ypeHyre Typa Keneai.

Erep Ci3ne OKYNbIKTbIH M33MYHbl MEH KYPblbIMbl G0MbIHLLIA Ke3 KenreH cypakTapbiHbi3

0€eH YCbIHbICTApbIHbI3 6ap 60/1Ca, TemeHAeri 6anNaHbIC Kypanaapbl apKbinbl 6ire
KONAAYNAPBIHBI3AbI CyPaiMbI3:

I 3NEKTPOHAbI MOYTA: info@astanakitap.kz

| telegram KOCbIMLLACI: ﬁ @astanakitap

KypmemneH,
“AcmaHa-Kiman” aBmop/iblK Y#CbIMbl




HOW TO USE THIS BOOK

OKYLIbINAPABIH CabaKKa
KbI3bIFYLLbIMbIFbIH aPTTbIPY VLLiH (a6aKTbIH TaKbIpbIObl
KOWbINFaH 63FbITTayllbl CYpak

(a6aKTblH MaKcaTTapbl

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

Heri3ri TepMVIHnepL\iH 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,

aHbIKnTaManapbl : 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 i

“lwik aybipca, ay3bIHObI MbiU. . .
Ke3iH aybipca, KONbIHObI MbIt” 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 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,

ta Facts
Human eye structure
KaHa TaKbIpbINTbIH MAa3MYHbI /

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

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.

KbI3bIKTbl >K9HE TaHbIMAbIK
AepekTtep

OKYLUBbINAPAbIH 63iHAIK
XKYMbICbIH3 APHANFaH
TancbIpManap




OTKeH TaKbIpbINTbl 6eKiTyre
apHanFaH cypakTap

11.1 EYE STRUCTURE

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

Lab works
~

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

4 E 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

pupil - KapalwubIK / 3pa4oK transparent - menaip /

lens - ke3 6ypLuarbl / NnH3a NPO3PAYHbIi

iris - Hyp/bl KabbiK / papykHas  blink - XbinbinbIKTay / moprate
060/104Ka well-lit - xaKcbl

complicated - kypaeni / KapbIKTAHABIPLINFAH / XOPOLLO
CNOXHbBIN 0CBeLLeHHbIN

Yw Tinae 6epinreH xaHa
TaKbIPbINTbIH TEPMUHONOMACHI

3epTXaHanblk XyMblcTap

E) Research time [}

poly
Take

an interv

om your chemistry
teacher. Ask questions about building
ip and breaking down reactions. Write

a short conclusion.

@ 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-
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
eye diseases

retina - TopAbl KabblK / ceTyaTka
sclera - aK KabbIKwwa / cknepa,
6enkoBas 060104Ka

outermost - eH cbIpTKbl / cambilii
BHELHNA

CabaK TaKbIpbI6bIHA
6aiNaHbICTbI LLIAFbIH 3epTTey
XKYMbICTapbI

M3HapanbIK 6anNaHbIC

MamaHAbIKTapAbl TAHbICTbIPY
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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:

What makes cell alive?

- 6CIMOIK H(aHEe H(aHyap
HaCyWwanapbiHbIH >Kacy|_|_|aﬂap YL Heri3ri /\/Hloc.pondn'on
OpeaHeN1aNiapblHbIie OBNIKTeH TyPaabl: KapFak, :
Kypbl{lbICbl MeH KbI3MemiH LMTOMNA3MA XIHE 9APo.
binecizoep. [MNa3ManbIK XaprakLia

- XKaCyLaHbl CIPTKbI

OPTaAAH Hemece KepLiinec .

Key terms XK3CYLWANApAAH LEeKTenTIH Raesons

’KaHe OHbl KOPFANTbIH
Cell - the smallest unit of €KI KaTap MNnATI il :
ofganjza[jon that can peffo[m MONeKyNaNapbliHbIH Golgi apparatus Endoplasmic reticulum
all activities required for life; KabaTbIHaH TYPATbIH 6ONIK. Cell structure
Organelle - cellular structures OnapAblH CbIPTKbI 6eTiHe ap
with specialized functions; TYPNi TepeHAiKTe Ken menilepae TypAi Hapybl3 MONeKynanapol
Cytoplasm - the contents of eHin opHanacaabl. ON KAXeTTi 33TTapAbIH XKaCyLIara eTyiH
the cell bounded by the XKIHE XKACYLIAAAH CbIPTKA TaCbIMANAAHYbIH KAMTAMAChI3 eTei.

plasma membrane;
Plasma membrane - the
boundary of every cell that
acts as a selective barrier,

JKaprakLuaHbiH 6yn KacueTi - 8TKI3MWTIK Aen atananbl.
PKaCyLWaHbIH iLWiH TONTBIPbIN TYPAThIH KOMMANKbIH CYyMbIKTbIK
LMTONNA3Ma Aen atananbl. Lntonnasma yu 6enikTeH Typaabi:

requlating the cell’s chemical 1. ynTo30Ab - UnTOnNasmaHbiH Ty3Aap, MOHAAP, Cbe‘p'l\/\EHTTep
composition. MeH 0aCKa 13 OpPraHvKanbiK 3a1Tapbl 6ap CymblK 66NIri. A
Nucleus - the organelle of a 2. UnTonnasmanslk KOCbIHALINGD - MUTMEHTTEp XXaHe KOPeKTiK
eukaryotic cell that contains 3aTTap Cekinai Tipi emec matepraniapiaH TypaTbiH 66niK.

the genetic material KOCBIHABINGP ThIFbI3, TYIPLLIK TypiHAe (MUrMeHTTep, Hapybi3

in the form of chromosomes. —  Ty3inpinep, MMYKOreH, Mai) xaHe Cyinbik (TamLubl) 6013abI.

3. OpraHennanap - UMTonNa3zmana TypaKTbl KYPblibICbl MeH
Oenrini KbiameTi 6ap »acyLaH XacyLWaHbIH KYPbINbIMAAPLI.

JKacywa 9apockl 3yKapruoTTbIK XKacylwanapAblH 6eniri 60NbIn
Ta0bINaAbl. ON reHeTNKanblK aknapatTbl CAKTaNAbl XaHe
XKACYLIAHbLIH KbI3METIH peTTenfii. 41po eKi xapfakLilameH
KOpLIaNaabl.

Cell organelles

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
Plasma membrane consists of a lipid reticulum ribosomes
bilayer with proteins and carbohydrates. | gmooth a 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

(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

Mitochondria | double membranous organelles; | produces energy in the
inner membrane has inward form of ATP
projections called cristae;
contains fluid called matrix

Plastids

chloroplast conducts
photosynthesis and gives
green color to plants

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

leucoplast is colorless,

thylakoid
yiaxo! 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
Cilia short projections movement
Flagella long projection movement

Activity

Think-Pair-Share.
CypetTe GepinreH opraHoOMATaPAbIH PeTTIK JpIOiH 3CTbIHAAFbI
cemnempepre cankec TONbIKTbIPbIHbI3. TONTbIPbIN 60NFaH
COH, KBPLWIHI30eH XYMbICTbI CANBICTBIPbIHbI3, COCbIH 63pNbIK
CbIHBINTACTAPbIHbI30EH XXayanTapAbl TANKbINAHbI3A3P.

1. has___ on the surface.
2., are double membranous organelles.
3. modifies proteins received from ___
4. ___made of materials produced by
5. digests old cell parts.
\&-°

0C OpblHAAPpMEH 63 CGI/U'\GN\D.QDIH,BAI KYPaCTbIPbIHbI3.

Terminology

inclusion - KipicTipy, Kocy / BKNtoueHwe;
permeability - eTKi3rilwTiK / NpoOHMLIBZEMOCTD;
SaCs - KanTap / MeLloyku;

to burst -xapbiny / B3pbIBaTLCS;

@ 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. Kav opraHennanap tek
ecimaikTepae 6ap?

2. Kanpawm opraHennanapbiy
mem6paHanapbl(Hemece
XXapFakTapsbl) 6ap?

3. KaHaan opraHenna
KaCyLWanblK KOPbLITYFa
XayanTbl?

to damage - *kapakaTtTay / noBpexnatb;
to destroy - X0t0 / YHNUTOXATb;
to sacrifice - Knto / XepTBOBATD.




You will:

- MUKPO2PaMMOapob!
K0/10aHbIN
HCACYWANAapoblH Heinik
ecyiH ecenmey.

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

£

LINEAR CALCULATION
OF CELL MAGNIFICATION

\ll
{?5

What is the real size of our body cells?

Kesre kepiHOENTIH KenTereH MUKpOCKOMUANbLIK KypblNbiIMA3P
6ap. ONapabl 3epTTey FolNbIMAAFbI KBNTereH )aHanblKkTapAbl
TyAblpaabl. FanbIMAapFa CypeTTep MeH YArinepaid ynrFakobl
MeH 0NapAblH HaKTbl MBALLIEPI Typanbl ecenteynepii xacayra
Typa Keneai. YNFat CypeTTiH HaKTbl KeCKIHHeH KaHLa ece
YAKereHAiriH kepceTeai. ¥AFatoabl ecentey YLIiH keneci hopmyna
NavAaNaHbINAAbI:

magnification=size of image actual : size of specimen

CbI3bIKTbI VAFAK0 - CYPeT Y3bIHAbIFbIHBIH YATIHIH Y3bIHAIFLIHA
KaTbIHaCbl. XanblKapanblK 6ipnik xyieci (SI) yarinepain mentwepiH
eNLLIeyY VIWIH nannananbinabl. Sl - 6yn 3amaHayn meTpukanbik,
enLLey xyreci. CypeTke xXaHe YAri enllemiHe bipaen entlem
OIpNIKTePIH NanfanaHy MaHbI3Abl. MbICaNbl, CYpeTTiH Y3bIHAbIFbI
30 MM. Byn HaKTbl eaLemi 3 MKM 601aTbIH VAT 60/bIN TaOLINAAbI.
KeCKiHHIH YNFatobIH aHLIKTAY YLLUIH anAbiMeH 30 MM enLlemAi
MKM-Te TypneHaipemiz. QopmynaHel Nanaananbin, VIFakoAb
AHbIKTANMbI3:

¥nfato = (30000 ):3 = 10000x, COHABIKTAH cypeTTe yari 10000x
(peT) yAFanTbINAbI.

MaCLITabThl LWKANA Kehae MUKPOrpaduanapaa YNFanTyabIH
OpHbIHa 6epineni. LLkana )xonabl 6INAIPETIH HAKTbI BALIEMi
6ap XKONA3H Typafbl. byn 6acnafaH LWbiFapy KesiHae bIHFalNbI,
cebebi 6acnanaH LWbIFapy KesiHae Kes-kenreH enwempai esrepty
ABTOMATTbl TYpAe MMKPOrpadThl A3, ayKbIMAbl A3 63repeai.

MacLITabTbl NaMA3NAHA OTbIPLIM, MUKPOrPadTbIH ChI3bIKTbIK
VIFAObIH ecenTey YIliH Keneci Kanamaap/bl xXacay Kepek.

1. LLIKaNaHbIH Y3bIHAbIFbIH CbI3FbILLINEH eALeHi3: 17 Mm

2. OnwemAai pm TypAeHAIpiHi3: 17,000 MKM

3. ¥nFatoabl ecenteHis: ynFako = (17000) : 10 = 1700x

Ocblnaniia, To3aH Mukporpadsl 1700 ece ocTi.

COHbIMEH KaTap, KYpbINbIMAAPALIH HAKTbI 6ALeMi ayKbIM/bl
LLIKANA 6OMbIHLLA
ecenteneni:

1. TO33HHbIH Y3bIHAbIFbIH
MUNAVIMETPAE B/LeHi3
KoHe MKM: 30 MM =
30000 MKM TYpAeHAIpIHI3

10p

2. MacluTabThIH
PSS o N LIFLIH B/1LUeY KaHe
17 mm MM: 17 mm = 17000 MKM

TYPNEHAIpY
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3. ¥1rato pOpPMYN3ChIH NARAANAHBIM, NPONOPLMAHbI XKAC3HbI3,
cebebi onap 6ipaei ynratora vie: 17000:10 = 30000 : (HAKTbI
eniem)

LLIaHHbIH HAKTbI MenLLepi - 18 MUKpoOMmeTp.

A Activit
v

CypeTTepAiH CbI3bIKTbl BCYiH ecenTeHi3 xaHe Keneci
CYpaKTapFa xayan 6epiHis.
1. BaKTepuaNapAblH HaKTbl MeNLIEPT KaHAAN?

3. MUTOXOHAPUAHBIH 63CTaNKbI Y3bIHALIFbI KAHAAN?

4. NAMONMFHbIH HAKTbl MeNLLIEePT KaHAAN?

5. OKyLbl 22 MM YALLIBIK AVArPaMMachiH Tycipeni. On
ANArpamma 60MbIHLWE 600X Ka3zafbl. HAKTbl YALLIBIK
KaHLLANBIKTbI VKEH?

6. Ci3 5 MMKDOHHAH TypaTbIH VAT 6NLLIeMIH Kapan OTbIpCbi3,
an (i3 KepreH KeckiHHiH y3biHAbIFbl 10 Mm 60n3Aab!. Ci3aiH
AOCBIHBI3 Y3bIHABIFLI 0,1 MM Y3bIHAbIFBIMEH 6ipaen
VNFANTKBILWTLI NanAanaHbin Kapanabl. [1oCbIHbI3 KaHAAW cypeT

KeﬂLue/\/\iH Kepeni?

J

Terminology

convert - anHanabIpy /
KOHBEePTMPOBATb;

giardia - namo6AKS;
magnification - yarainty /

micrographs - mukpocypet /
MUKPOCHVMOK;

scale bar - MacWTa6bThI CbI3FbILL
/ M3CLITa6HAs NMHeNKa;

yBeNnyeHue; specimen - ynri / o6pa3eL;
measurement - /ey / to represent - kepcety /
V3MepeHune; NpesCTaBNATb.

@ Maths in Biology
~
x10

%1000 x10000
TN T N ™
cm mm pm nm
N~ SN~ I~
=10 +1000 +10000

Convert the following
measurements.

a. 92mm=__pm

b. 5800 pm=__cm
¢. 0.077 mm=__pm
kd' 0.0061 mm=__nm

J

@ 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.

a Literacy

1. CbI3bIKTBIK 8CYAIH MaHI
KaHOan?

2. Bip HaHOMeTp KaHLLa
MeTpre TeH?

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
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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





