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Exploring science and mathematics

8.5. ATUT SR ersila

Microorganisms at our doorstep

HlTeIdT
Overview

AT T[T sl MEIDS JAMYer el 9. YraqresdTe TR SThUIaR! Wil M1 Saeb! &1 arof,
PRIYST SUANN S AT $17 I Fed TREw fafdy Sliawadi=ar aréiars! #ad BRa; 81 Siawy SHIuigar
3T FHJFAR TS SR, AT eI Tehred il @i sroars=an vRaRm =1 21 wiies A1 gRERTS
SEIECERISIESEIE] ({1&1\:1“|qid|) IR RT3 TT qf%wwb(u T ] HeATaR SIS Ple! femeiar T
STTaay d-IIG'aOOCII("ﬁ X $CI‘<|"|| HETad JMSHUNR ATald. AT %’NII"I\'N ERIPIRIERRS A IR REIRSEIN ]Tl—G’ QAhdld,
TR SR AT RIETBIAT ATOT fAemed =T |iv 2D, I <3l el T JATSHOM=] q&qvﬂamsﬂ?fs
fafderar oo sarre faemeaian 9ed gi5e.

Things that are around us often go unnoticed. During the rainy season, drainage covers and pits in the ground fill
up with water, mud, leaves, etc. Can the puddles, the soil in the garden, or the playground, be a context for learning
biology? These micro ecosystems support different forms of life that vary from place to place and from season to
season. In this Learning Unit, students will explore their immediate surroundings, i.e. their ‘doorstep; to learn about
the tiny life-forms (microorganisms) in their own context. From the same sampling site, some students may find life
forms and others may not. Students can report their findings to each other and also to students and teachers from
other schools. This will enable everyone to learn about the diversity of microbes across different locations all over the
country.

3 geehrdl I

Unit-specific objectives
© SISETSAT URHART S Geriiard Sl JNegor T iedTiies fafderd sliw@or

To identify the sources and diversity of microorganisms in the immediate surroundings

.+ QeI [SHITHHTY GeHiara! 3Tl HIeul

To draw the microorganisms as seen under the microscope

TN Ui, fSHTl, BTt AT A aTaRad T8 aTs TR SR ST FIshy FaraHR Aisur

To document through photos and notings, the details of sample, location, etc., and share the findings

S : AT TCHATS! GeTol1d BT Y01 TR ATeT.

Note: Identification of microorganisms is not required for this unit.

fhaT STz a® d% I TSHTAT UBR
Minimum time required Type of learning unit
40 faferd aR = et A omfor aRvR
Four sessions of 40 mins each Local context and field
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STTEshATRT gar
Links to curriculum

NCERT Class 8 Science NCERT Class 9 Science

Chapter 5: The fundamental unit of life (Nov 2022)
Chapter 7 : Diversity in living organisms (Feb 2006)
Chapter 13 : Why do we fall ill? (Feb 2006)

Chapter 2: Microorganisms : Friend and Foe (Nov 2022)
Chapter 8 : Cells - Structure and Function (Jan 2008)

GESINN
Table T1

Mg

Introduction

ATaATood Tl ATUAT ATSETS T IRERTT UTvgTE] S9dh! IR BITd. JMTRTAT IR STHRITR [hdl ST ISAT AR
HT A<l HHUTRET IV TR BTG Bledadles Arecdl JAIe. TG AT 37301 Sl BRA SeT o ATel. 33N Sad,
TERTET SThUITaRTes Waadll, SRTATTAT S0 Tes ATl AT ST e BEFE Siiaway (i) 3o giegTeies fafderdr
RIS/ A SUATRITS] WU HE AT 31 BN, & eI BT TS BI?

In the rainy season, puddles are formed in our surroundings. We enjoy jumping over or into such puddles. Sometimes, we
have sailed paper boats in them. Often we do not pay too much attention to such places. Do you know that such puddles, the
holes in the drainage covers, even the soil in the backyard, can be of immense significance for learning/understanding about
tiny life-forms, and their varieties?

30T AT YITIaR fa=R HRa SRICAT, AT ATl GRERTT 3N UHAT M7 ST SEHs SHaaurd
(GERSTaraT) AR BT, TS U, FAT [SHTUN FTITAT BRI - BT TS < | T TREARTS BIUIATE | STRITAe]
AT e aroaT T o] e AT Gewa=l BTaTad =1 ATI0T Sl HizIed) RIebe ], el Ha I SIS BV BTG
STTaRaY 31T d, i 2N U, 31 Tordid & “fafaerar & Shasrdes) #om anmg!”

We shall explore our immediate surroundings, i.e. our doorstep, to learn about the tiny life-forms (microorganisms) in the
local context. Let us see what we can find in these places. We can collect some soil or sample from a puddle anywhere in our
surrounding and use our skills with the microscope to explore what lies around us. As they say, variety is the spice of life!

T Yéias HeheUHT AT JTad <hl?

Are you familiar with these ideas?

*© THUATY AT IgURN Hoild
unicellular and multicellular organisms

«  goftaid TfTHRoT

classification of living organisms

Caution
Rrerepi= gales M Hresll =l

Teachers must take care about the following:
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AT T HRUATATST il 3BT g e amed, ?ﬁﬁmmﬁﬁ?@lﬁalsd B AN, IT Blwor w1, S femedt
SRRIST W, 3MMosd HET fehdl BRTETRR 3707 STl fSahl femeatardt gRfara sraard snfor faemedi de@ 7
M1 B DN, Fowdesast T freneli vareT faaw Sg ga1 FR1eT0 &% . URg T SR H1e og T
Ensure that the places of sample collection are safe for the students. Places where they play everyday, outside their
school or home, etc. are usually harmless places from where students can collect samples. They may keep the sample
for a day and observe again, but avoid keeping the samples for longer periods.

FReT01 B SiTeaTiaR e i< el Boses T gral ANild STahrdd SNfoT Hrad! wie! feesied gardia. SR &red
HiS G aTed 31, TR o IHST UTvIT 10 S g7 Foige Hr1d. G = orol 81 A0 W&es gaTdd.
Students must dispose off the sample back into soil and wash the glassware with detergent. If any glassware seems to be
more contaminated, then it can be disinfected by keeping it in boiling water for 10 minutes. Importantly, wash hands
with soap thoroughly.

@ Materials

SHW qRERTATS

S et 1: THAT MaBT Heol

Task 1: Collect a sample

fereneaie $aee Sa HRUATAS] T Geariial el 93 AR
3o = ST Qﬁiﬁ'l?f{ Rrevgraret el At aroRar Achies,
I fIaR RIS Aiearfad .

Begin by asking a few questions to stimulate curiosity among students and
encourage them to think about ways to learn about something in their
immediate surroundings.

SHqRay e AT HRUATATS! AT URERT i 3i1e Bl Arar gt
fesgrrest i,

Ask the students to write the answers to a few questions posed here as a
preparatory step towards the investigation of places around them to learn
about life-forms.

AT JATSETSIT IRERTT AT Sloodi=T 7 Ul gy 3/
AN, 3 RIS dIed HI? 3R Sawy IS ASBdNS 330
IV fSHTOT ST ST MMl ?

Do you think there are life-forms in your immediate surroundings that you
cannot see with your eyes? Can you think of places around you where you
can find these?

SICAUICKIS) <s|oo4|,ss|q),f%|é1?,

d@Ia Ficiies avdre T4, A

Ml PRUINTS] &e Sl
AT SeATal (PUa fafERiddes
fbar Jorarchies arvare ijﬁ
MBS HRAMT TSIBLRT K|
NIESERER CIEICITIR= )
Samples from the local
environment: soil sample, water
sample (from puddles, drainage
covers, wells, ponds etc.) small
containers, spoon, etc.

RIS ATfecd : TReTosl,
SAHUIE], feesic uraex, e
Lab material: test tubes, test
tube stand, droppers, brush,
hand lens, microscope, slide,
coverslip, detergent, soap.

U3 1: SIFIHE] BT -H1Y 31 el ?
Q1. What do puddles contain? G A 4RI, B,
A5 BRIE, o5 (TIrdt
HIfE : AR U, T UfR1e3,
RIdhe BIIS, frdeug!)

Stationery items: pencil, paper,
graph paper, labels (optional
items: marker pen, coloured
pencils, sticky notes, sticky tape)
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T2 2: SIeg] e ST SIS YETEN HIAadId Blaoigdd Ulees, T&T JFRTal B fa=1es MM JFeTaT ST STgHd 31705 ?
Q2. When you observe these puddles carefully over a period of time, what are your experiences and what do you notice?

T2 3: SR STRITYGSH| JH Bdos bR AT [I&T0T ches TR AT Siiq 3Gl 1e3 bl ? T SR 819 I, & Sf1d DIg
3Te5 3{ciies — HIT, °ToR ) gar?

Q3. Instead of a puddle, if you were to observe just dry soil, would you find organisms in it? If so, where do you think these
come from - soil, water, or air?

T2 4: STRIMLTE TS AN o] DI RIS STaRauTd B Bl 33 ?
Q4. When the wet soil in a puddle dries up, what happens to the life-forms in it?

T2 5: T8 fQRuIT=aT uTogTedT A SHavay 3RS 1?2 JFeTa 314 &l dTed ?
Q5. Will there be life-forms in a drop of clear water? Why do you think so?

T2 6: TN SToodi! =1 fE=qom=T 107 s GeHG2NRATe3 <l qTail AVIAT Sy i1 BT T ?
Q6. What do we call the life-forms that are visible under the microscope but not with the naked eye?

T AT ST fohar JfTofaTsr=at URERTd AT, STl 9T, grofl il 4Resel TETs S fhal TeRT<T SIThUavie
G FYT. 3N S9d haT TSR SITHUl RJIHAR MO fSHIVTTAR AT fham PRET 31 3bard. eiies urograr faar
AT AT JFeTes Tl BT T5e B2
In your school ground/backyard, locate some puddles and/or a drainage cover with pits that are filled with soil, leaves, water,
etc. These puddles or pits on the drainage covers may be dry or wet depending on the season and place. Can you collect a
sample of soil or water from such places?
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2 7: 3T A 30T PIRST AT el T J¥e | B TTad] BRI ?

Q7. How will you collect a dry soil sample and a wet soil sample?

THAT TMBT fehdll TIR ARUATHATIS Ulchd<l TUETRRUT

Explain the process of collecting/preparing a sample

SR THAT 7T HRUATH] TR BINS] 39 (1. 72 S9P TN, d¥ d2fics ATiar Tg=T FHzIT e Bva Vbl
e S4Id oq1. 1T YTvaTd Piel A9 TSI ST 81341 0T ATcAred aroft (IR glvarard! 8q . gaig &oF
YT GEITE U -G 21 T 138 36T (U2 THATH o3 Sfaroj=T arciNarc! Gerar SUIT 1, ST 53+ [T,
If your location is a dry place (i.e. there is no puddle), then collect the soil sample with a spoon. Place it in a clean container.
Add a few drops of water, shake, and then leave it to settle. Alternatively, one drop of milk can also be added along with
water. (Discuss the role of milk for growth of bacteria in the sample).

STV THAT BT BRUATE [SPIUT 315 3IIc3, T% T THT 1T Hvad e Sl oql. GreTedl HaTfad Ui qroft
g o (RR 810419181 S &I1d BT

If your location is a wet place, then collect the sample with a spoon and place it in a clean container. You may need to add
a little water and allow it to settle.

DT BHesedT TR fAerrei=1 714, T 16T HeaTd]! qIRI%E, 408, [SHI0T STIOT THT BINST 81T Pl 3137 g, ITit
Tig ST¥aY BTl

Label the collected samples with name/id, date, time, location, and mention whether dry sample or wet sample.

qR=gT TGIIT G B RIeres DINSAT TIATIRGT TAT TIR B Ibedld. Jrare] aiseses Tad 1-2 faaw 3ireft
YTogI [77q SaTd. 8T THATGEIcF [AEef—T qewaaiieares] [H-1eT BRI 3iTe cqTviTa] arava Agcs.

Alternatively, teachers can prepare a sample of hay infusion by collecting a sample of dry grass/hay and keeping it in water
for 1-2 days in advance. This sample can also be used for observation under the microscope.

faremeafHIad Goarird! T3-S ST TN AT ST HRUITETEd Fai SIS bl ARITHATATS! THAT el HRUATATS]
Once the introductory questions are discussed, and the students know how to collect a sample, ask the students to
locate a potential spot to collect a study sample.

THAT NGOG SATIOT M eB] PR AT el STATIR (18T [T T HTaUE] AR HRUITATC! 0T eI Tes
FReTor HRUATITS Had BRI, Braus! GeAadIs] Hisul, =l gieHT fawrd! Jraret g axgii fHasor,
TG UT801, TehT3T HHISIR BRI, < UTSTd 3Fesedl PRI THur fazmesT &wdr dievl, 539 &3 i3 wrul
After the task of locating and collecting a sample, teachers can facilitate students in preparing slides and observing them
under the microscope. Teachers may need to help the students in aligning the slides, focusing with the appropriate
objective lens, seeing through the eyepiece, light adjustment, the total magnification at which they are observing, the
visual field in which they are observing, etc.
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Seil 1 TTSTRT HTBT Ml 2 TSRTH STHIT

3peit 3 ST o | 3Peit 4 ST

Figure 3 Puddles Figure 4 Puddles

opelt 2: AAeror &K=, ol &=, R rer srfoy
© Aewa ® T
Materials
Task 2: Observe, describe, draw, and record _
T AR G T P R e o et PR S| e g (),

In the following task, you will prepare a slide of the sample and observe it under ARBRIER)

the microscope. . .
P Microscope setup: ordinary

1. T DAY TR DU — Jrel N[ oyl TH-Teiles Teb g BHreadg compound microscope,

3@7[ TR SATHUMIST ST smartphone (as a digital
Prepare your slide - Place a drop of your sample on the slide and cover it camera), (optional items:
with a cover-slip. ocular eyepiece, stage

2. BTGNS S ol fRUBHTE (blotting paper) T ez ®rTe THEROTE ),
T TS RATHA =T,
Pat off the excess water on the slide with a blotting paper.
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3. GEASAIRITG! PTavES S 10X IR FRIE 1. FHravg = 94 WrTd FRIe dad rela] $1a-H1d a9
RIEINICENS

Observe the slide under the 10x objective lens. Explore all the areas of the slide and note the variety of objects you see.

4. Treror SRamT RATRaTe! gEIEaTd Shavay faedrRy 10x el A fRIe ercrear argATRaTes! < STavay Uel.
UIEARNENENEINEI IR E A CAN G SIS
Once you find an object to observe, change the objective lens to the higher magnification and observe the same object.
Observe the living organisms, and note the relative sizes.

JeIes M faeneai=n ATeld &% =

Let the students know the following:

RICEEIRIS G2 SRLT W g A, A SIEICRIECEAIRICICHH snchlqg@oo qrugTE o9 YT Tdered fafHa
RTE<, TR STHUTIE o ST 3IOT aroft Jiem Hueh 81 18], SR (T eHaTes! FRIeTor e ST ged
NEIEISEZEEIENEIRS B EASE Chlt{qgl S(SHIN BIGH

Handle the coverslips carefully, as they are very fragile and break easily. A coverslip confines the water-drop in a single
plane. It also protects the objective lens from immersion into the water-drop. Use only the fine adjustment knob when
focusing at higher magnification, to prevent from crashing into the slide.

FReToT R GeraRiTl UGl fAzTTes T & Ao (AR f2re evidr x g fazme T ewar)
SRR CICRIGE SRR U< 37TS.

Calculate the total magnification (i.e. magnification of eyepiece X magnification of objective lens) while observing.

Total magnification is times.

T3 1. el GEIGRIETS | BT -d1d Uliees ? GeralRdTe! Jrel JTigcied] STiasadidl AT, 3HIRAT, 3THTR, T, T 3707
BT aTe) SATa T quie el 3 d BRI

Q1. What do you observe under the microscope (visual field)? Describe it in your own words in terms of the number of
organisms, sizes, shapes, colours, location, movement, etc.

T2 2. eI ] T oredT TMET Aoia Mred & oiid JiTed o gl i, JFeTe] 3R &l a1ed ?

Q2. Are the objects that you see living or non-living? Why do you think so?

feoyeT B I=AT BITGTAR fohaT AT HITETAR, T YealkdTe! of fades Td o3 B1el. el gEIeETd aijc BleT AToT
T GBI J¥e! GeaI /Ao o Tfees ATJAR GeHoiidid T, ATHRAM (Sidl, $al 5.), 3MHR, T, W1 Jid o Bral.
On a plain paper or graph paper provided to you, draw what you observed. Draw a circle of your visual field and use the space
inside the circle to draw the microorganisms that you observed according to their position, size, shape, colour, and so on.

ST IR geegT T Pravg i GoaT [FRIeTo] 1. ATEIHIE g RersTd aqe Big gee! doedl MRIevEl & srer.

Change the magnification and draw what you see, again following the same method of drawing inside the circle of visual field.
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ICRIGE X IERIGE] X

Magnification X Magnification X

HICHI fohdl HART a1a%a Jral FRIerr Sosedn sligadit BT wigd < gaed TeiHed avd et aradr. Rierd
feremeai Brece s U P3ad deRITaIes dvg b AT 8T a] avTi febdl JTRITese i 2D

Using a smartphone or a camera, click pictures of the life-forms that you observed in the visual field. Share the photographs
with the group and the teacher. Teachers can also collect students’ drawings and prepare charts. These charts can be placed in
the classroom or lab.

o= gaHe =T fhdT SR e A1 dravg i MRIeT B i BIeced JHe M A<l o1 HRITST .
fafaer Tt Frteror sramT Shaxauiaed fafderdr aire @1, 2 urerie] viedrfed o1, fdemeafar fiareredn fAlerrieaR == o1,
Ask the students to see each other’s or other groups’ slides, and compare the notes and diagrams. Encourage them to see if
there is a diversity in the life-forms among the various samples. Discuss the students” observations.

faemea =T (FCH M fdhal HHRT aTUw) BRITS BIEIST AGd B M1 It Fi<dT TSHHE SIRIaT. aRiT [FR1efor
AIEI B SUITATS! 21T FHTSTHTEIHIAR TTE TR Ha bl

Help students to click photographs (using smartphone or camera), and share in the group. Teacher can use social
media for making groups and sharing of observations.

& : AT I TCHIHE YA AT IO IROT T8,
Note: Identification of microorganisms is not required for this unit.

T2 3. GEHOIE ATGR Abeiles, 3TN SITUR] BTa] ATTeb! fSHT0N el A 2APT P12 JHeT BRI fhdl AHITdTH =T TRERT
T ST G197 T st .

Q3. Can you think of any other places where microorganisms may be present? Collect at least two more samples from your
home or surroundings.



Exploring science and mathematics

fereneil e arrsaTSreaT YRERIA fafdg T+ el Ba 3D, SR fermeaiar Sioredr fSeonga T9- el HR1d
T gId T9S R IRKRIS 1ad, dToehes Tad, Poiaedl AT, HURE W, IRk A1, [ fdar derare aroft,
qreTe fhar Furchiel @RI $Teies Jobs sATRIg femeal T+ faardd o Riefd gag Thard. Jeie pame
MeT bo3yed Tide fafde gesrsiiaia Frieror faemeli e-die.

Students can collect various samples from their surroundings. If the students cannot think of places to collect samples
from, then the teacher can suggest exploring garden grass, hay, rotten vegetables, compost, garden soil, pond or lake
water, spoiled bread slice or chapati, etc. In the next task, students can observe the various microorganisms from their
collected samples.

el 3: TUAT GHladTer=AT URERTA I FeastiaiaT aner sfor fAdaror

I> Task 3: Explore and observe microorgansims in your surroundings
TR MeT HoredT T BIadg! TR BRI AT GewaiaEres! ford e $.

Prepare a slide for the new samples collected from your surroundings and observe it under the microscope.

SR gt ardies A1 fhar Tar A sures! TR T hde Il Sladi-l §3T, Bich, Mg AT i)
3S! TR RIS HRIIST AT, AT T rofl |1t T & ARfAfEe aeft RR 8 =, &l 2 92
|IRTTITIATO THAT BIade! TIR B

If the students bring garden soil or compost soil, then ask them to observe the ants, insects, earthworms and their
eggs, etc. without the microscope. Add water to the soil sample and allow the soil to settle down. Prepare the slide as
explained in Task 2.

SR faermeai= fafediiies fhar TaTaTiies arvame - M bos S, IR TS YTvIrET 99 AT BraUgiar Sg o
kil CbltNé\I dIR XA Achdld.
If the students bring water samples from a pond or a lake, then they can put a drop of water directly on the slide.

SR A=l Gofesed HISAT, ST UiexT BIYd aIgesed] BRI 2191, JR2I STyl UTd, Uiex SN Uscies! Ul gearal
ST C{>|'C|l'|€n|¢< qrogrdr Uh oI =7 37TfOT WRT ST A3 Uh AT bS] 7 AaTHeY et

If the students bring in rotten vegetables like beans with white cottony growth on it, bread mould, leaves with white
powdery spots etc., then take a drop of water on the slide and mix a small piece of the spoiled part with the water
droplet.

T i IR HRuArATS] Riereh Yeies Tt FR1eT0] e bl : o< fUorardl e gd, Th-ai faad g
ASTaugTETS araReses arofl, &4 < i A1 S faesast ST ¥4 sral.

The teacher can extend this task by observing the following specimens: Supernatant/clear liquid from idli batter, water
used to soak wheat for a day or two, sugar-cane juice rested for two to three hours after extraction etc.

T2 1. I EASRIETS] BT UTfees? Geraaliares! gl diieced] Folidid] e, AThRA (Sidl, $al 8.), DR, I,
TIT 3TTOT BT ATS ST e 3R U B,

Q1. What do you observe under the microscope (visual field)? Describe it in your own words stating the number of organisms,
sizes, shapes, colours, location, movement, etc.

10
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TI Poyes! FRIE0) Fera=auTd BT HITETAR fhdT 3iTesd BIIGTaR HIal.
Draw your observations on a plain paper or a graph paper.

GeAeRiEl AR &9 gae1 AT e faRe ema=ar RETsl gesroila &3 feard, aret foral drer. smefear
P AT, GRAAARE q® BIgT Jrel YT $1g Adhl.

Change the magnification and draw the same microorganisms at various magnifications. You can follow the earlier method of
drawing inside the circle of visual field.

fereneaf=n sgelt Hrera Fifiaea d AT 8o geAsiiaid drlear FRIE0 BRdie. QR A= 1T
ST T ARIEToT o1 M0 R HRIAST T A Blsch.

Drawing will encourage students to observe the minute details of an image. This will also enable them to compare and
differentiate their observations for the earlier and this sample.

U 2. @%Df qifgcyedT gl "I‘j*ﬂl“lw NISSCE] Q&HT:TTE[ MEBAH HhI? BT hoses AP 7‘1’&# Uh X didTood] SEANICNIS)
e Uhld EZNICESE 'Cl?g AITTeT fa=il MesT dreses 31 AhdTd. I IR Eﬁ'& ST, T BT BRD SUEES
315 ? BT e A, JATHRAM (Siall, Tl 5.) fafderar srdigar fosr.

Q2. Have you observed the same kinds of organisms in two different samples? The different samples can be either from

different sources or from same source but from different days. If yes, what was the difference between them? if any, state in
terms of number, size, variety, etc.

2 3. SR JRETAT 3 B 3M@e5 R ATIA Jee! DIV Feeht HreTes ?
Q3. If yes, what would you like to infer from it?

et 4: GeHSIGIT HTHRTAT IHETST dierot

I> Task 4: Estimation of the size of a microorganism

TP JeASIAId AR & Ueh He<dTd AR 3MTe. JeYIT g 8.4 (JEHSIIA UTSdT) AL Wﬁ?ﬂmﬁmww
PRTAT, T RG] M. T AR, GeTaaTes! qTfeesedl Geaoldiea ATdH a1 JreTal JaTel Rl IS PI7?

Size is an important characteristic of each microorganism. Since you have learnt how to use a microscope in Learning Unit
8.4, can you now estimate the sizes of microorganisms that you see?

BIRE D AISTIE AT AT0R B3 (LTI TCH 8.4 HHIS, Pell 6 TAR) FIREFTAT AR Al
Using a plastic ruler (as shown in Task 6, LU 8.4), find the diameter of the visual field.

giReET 2= [ERIEICAE AR (S : 1 HSHIEI= 1000 ARIDMHIE)

The diameter of visual field = mm = micrometer (Note: 1 mm = 1000 micrometer)

ST ! TFIRIETor Bosest AT N BIeesesl Bl Fedsiid [aRTd &1, JreTa &d ey, Jewiard] gwl uab fora
BIG DT, T IV ol 1 w7,

Now consider one of the organisms your have observed and drawn above. If you want, you can make a small sketch here for
reference. Mark it organism 1.

11
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3ITYUT GehTel YepTRd QU fabell STie UehTdl SHTasIdl, Ui eI e g SaraTed] QIRTaR 3 2l ITal el B T10T TSt

Imagine and guess how many organisms of the same kind you can keep side by side along the diameter of the visual field.

Number =

RJEHSIaTd STHRHAT = oy, = RIREIEIN

From these two numbers (diameter of the visual field and number of organisms that can fit along diameter), estimate the size
of the organism.

Size = mm = micrometer.

B UG aTaRa SaR eIl SieTol SR HIal.
Following the same method, estimate the size for other microorganisms as well.

TS SoRet T

Points for further discussion

GRS IR éll\llﬁll\&‘dall gRERTc® Fotiaie fafdeadess adi & Adbdrd. 94 (1&41\7”4 HEATRATS T BRI T
DI BITHRD 3T, MRS 93+ foare R a4t smord! Hg DX ADdld. ATIST AT AT SR ‘ii&“'l“‘llq
SIS T ST ST TS T8, HRUT ML Tgaba diiTes SHAT] AG o ATTH] STIRN TSI, A1
BRI 3 IuYdd Icare fpua HfhAq fFator giar anfor fbvas ufhdardt geuoiia smazgdd SR
TIERIGR Hfoifadided GeAsiidaid Hewd, Saadies gesiiaiar YHdT, Taiarviies ITHRS ! H=AT HHI B
TR A GV SHATv fHebT, Faeadl IGUATd Geroiiard! YT saaraiqead e 9] B ABhNd.
The teacher can lead the discussion on the variety of organisms present in our immediate surroundings. The teacher
can enrich the discussion by asking questions, such as - Are microorganisms good for humans or are they all bad?
Even if there are microbes around us we do not fall sick, because most of them are good bacteria that are useful. The
microbes are essential in fermentation of several useful products that humans consume. The teachers can discuss the
role of good bacteria in antibiotics, the role of microorganisms in vaccines, the role of bacteria in maintaining ecologial
balance by reducing the pathogens in environment, the role of microorganisms in cleaning up, etc.

meﬁwﬁww@q&ﬁmwgﬁﬁw%ﬂﬁmm ELSEAC N ERACEISEERIG IR
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PR AT, ™
A useful context about the role of microbes for ecological services/environment can be discussed. You may ask - Have
you ever seen any colonies of microbes (particularly bacteria and moulds) growing on damp surfaces, or in natural
environments? What do you think is happening when microbes grow on something? (The microbes are using the
substance as a food source).
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Discuss the important/various roles of microorganisms, for example, as decomposers of dead organic material in
ecosystems.

JeATSigid FRIET0T BRaATT AMRSTBET IR BT, 30T Fall HRAT Yged- Sleal AU ARSI =] [dhar araRe el
ST TS IO R (Gl ? Geroiidid RIS HRar AR SIR T aT9R BT BV BT 819, ADBTT 2

Introduce the use of stains while observing microscopic organisms. Discuss the difference in images when we use or do
not use a stain. - What advantages can staining bring in for observing microscopic organisms?

RIS 10T 7+
Summary and reflection
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After the four sessions, teachers can summarize the session based on:

Objectives, Learning outcomes, Students’ experiences of observing life-forms, Students’ drawings of real life context,
Difficulties/challenges occured during the Learning Unit, Suggestions from students about the Learning Unit

See LU 8.4 "Looking through a microscope" for suggested readings.
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