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» YcoBa A.B. uHucTtoBa E.H. - HEODOXOAMMOCTb

NEPBOHAYOAABHOTO OPMUPOBAHMA AOMINYECKMX
MOHATUM

» UcaeB A.A. - (OMOAOXEHME) AOHAYYHbIX
€CTECTBEHHOHAYYHbIX NPEACTABAEHMM




» OTe4YeCTBEHHbIM OMbIT




AAreKkcaHAp fikoBAeBUY epa
(1841—1888)

OCHOBOMOAOXHMK POCCUMNCKOM LLIKOAbI
METOAMKM €CTECTBO3HAHMS

A.f.lepa BnepBble NpeaoXnn akTUBHbIE MeToAbl 06y4YeHuns
€CTECTBO3HaHMI0, YCUIMBAIOLLME POJib CAMOCTOATENbHOW

paboTbl yyaLlMxcs:

... HET JIYYLIEro CPEACTBA BO3OYANTH UHTEPEC U PA3BUTH B
AETAX Hab/0AaTeIbHOCTb M CAMOCTOSTE/IbHOCTbL, Kak

[10CTaBUTB UX B 10/I0XKEHUE MAJ/IeHbKUX CaMOCTOSTE/TIbHbIX
eCTEeCTBOUCIbITaTeIeNn>



Muxana HukonaeBud CKATKUH
(1900 - 1991)

[0 y4eOHMKOM «lTpHMpPOAOBEAEHMEY
3AHUMAAMCH MAQALLIME MOAPOCTKM
C 50-x BMAOTb AO 20-Xx roa0OB XX BEKAQ.

Bonpocw u sadawus. 1. Ilowemy map, nnmnml ro-

) 5

pucynxax 111, 112 & 118 cxeaadire Mogean napannora, maamé-

pa (rerarexsuriil annapar Mumpc I nponennepa) W Bepro-

aéra emyxas. 5. wmap,
mnaou.

Bonpocsi dan nosmopenus menst «Bosdyx».

1. Kax goxasars, 9T0 BORPYr HAC REXOXNTCH BOAYX?

2. Kak Ann-n..'rromxyxummu ecro?

8. Yro npH Ha o OXAAR-
e ?

4. Kax ysuamm, wro 90sayx smeer pec?

5. Kaxoft moagyx nerve: mémamit wmm xomogmsit; xax sro
nposeputs?

6. Ilowemy Gusaer merep?

7. Kaxue Guiparor merpm?

8. Kax wenosex ucnoassyer csxy merpa?

9. e noxomm xuciopon u yraexucamit ras u weM o or-
anaorea?

10, Kax namensercs cocTans osgyxa TIPH ropeHint i AWXAmK?

11, Mpouwrafire cnosa, sanncaumste » CAOBADME [0 TeMe

AYX+. Benosuire, 410 ouR 03HAYAIOT.

mxinmnm Mogexs naamepa:
A — muxpoixa; B — rovosudl maawep; B — sanyex masmepa ¢ nods,
o I — csepxy.




TPU BAPUMAHTA MPOrPAMM (OBTOPCKME KOAAEKTMBBI
AMH CCCP)
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Christa McAuliffe Fellowship
Program

hrista McAuliffe
(1948 - 1986)



Christa McAuliffe Fellowship
Program




Christa McAuliffe Fellowship
Program

Betsy Zadorozhny. P.E.A.R.L.S. Hands-On Science

PaGoTa no rpynnam, B KOXKAOU rpynne:
PyKOBOAMTEAD
MeHeAXep No 000PYAOBAHMIO
MCNOAHUTEAL, PADOTAIOLLLMKM C ODOPYAOBAHMEM
OPOPMMUTEAL PEYABTATOB
AOKAOAYMK
OTBETCTBEHHbIM 30 CBA3b C YYUTEAEM




» MpoABIAETCA yCTOVIHMBaFl MUpOoBad TeHOEHUUNA POCTa Ka4eCTBa
eCTeCTBEHHOHAaYy4YHOIo 06pa303aHV|s'-|

® DOCCUNCKME LLKOMbHUKK, XOTS U NoKasanu B nocnegHem
nccnenoBaHuM pesynesTaTthbl 6onee BbICOKME, YEM B
npeablayLume rogbl, HO He JOCTUIMM AaXke cpeaHero pesynbsrarta

® |1IKONbHUKK cTpaH BocTtovHom Asun: Kutas, KOxxHon Kopen,
CuHeanypa ctabunbHO 3aHUMalOT Mo pesynsrartam
nccriegoBaHus nepeble MecTa, NokasblBasi BbICOKNE
pesyrnbraThbl, KOTOPble CBUOETENBCTBYIOT O BbICOKOM KayecTBe
LLIKOSIbHOIrO eCTECTBEHHOHAYYHOro 0Opa3oBaHnA B 3TUX CTpaHax




B y4eOHMKE B YBAEKATEABHOM DOPME NMOAAETCA HOBbIM
MATEPUAA

Energy

nergy Is everywhere ground us

move, energy is needed. [ving N
need energy 10 live, grow ond reproouce
cors ond buses need energy lo move

Energy comes in different forms such as light and heat
a place bright, while heat makes ¢ ploce warm Let us ind OUt more
about light and heg

The I'_‘,' Nt buib Is on ‘'mponont por
of our lwes  Thamas kdisan

N847 - 1931 workea on
thousands of malerinls before

ne managed o find one that
allowed the lignt buld 1o lignt up
He finally succeeded due fo his
creafivily anc perseverance

Thermometers ore used ‘o
measire how hot something
is. Dorwel Gobne! Fehrenhed

1686 — 1736] wos the scientst As you learn about light and heat in this book, ask yourself

" * Why are light and heat imporiant?
- t-bworelgl'landhwusedinevaydoy

vho invenied e mercury
ermomeler ond a scale fo
curataly measure how hot

mething cclvoily 1S

Use this box N O B :
>€ IS ook fo explore light and heat, Enjoy your journey
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Activity 15 Light up challenge

Alm: 15 conshiugt 0 anksn using raeed maler o3
Materkols: ©rpcie Motrias, reqiiea aquipme e Kbl cang

Procedure

Sark i grouvps

A 1o not g ihe conane yourse”
P Y
S

Ak vour ieccher ic
"

tanter In "o spoce crovaed

1 the

30! he condie in your lantlern ‘osae g
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0 SRS lo cul mate ale '

B paboyen TeTpaaM MPEeACTABAEHbI MPAKTUYECKME U
TEOPETUYECKME 3AAAHMSA AAT 3AKPEMAEHNST MOAYYEHHOM

MHJOOPMALLUM

Exercise 1

Section A Multiple-choice question

Cheesre the mrasi s,

< TA0E UNSW2E aNT il s umoee N 2 G nr 4
in e orackel proedes
1 Shich i o he i wvang i:" 5

formad e o i |||p

.O'Q

Reac the queston corefuly “Wnts yonr coswar In *ne seas

- E
Section B Structured question ’ :

P A o ol ouplls cercusied « -
resdils 03 370 0 ne takhe i Iu'

Distonce  Distonce |
between | betwsen
object and ' torch and d
$croan (cm) | screen (om) | |

[ Mo "6l | 3

Huve dic the sze ¢ he sanames Charge whe ine ok wos,
raved furthar waay sram tne objec?

Ught and shodows

n




Check your understanding
A i hoice

Choose the most suitable answer and write its number (1, 2, 3 or 4)
in the bracket provided.

1. The diagram below shows two rods of the same size but made
of different materials. Each rod has two drops of wax placed at
the same positions along both rods.

D
1 2
wox
candle
D

eteriel e
¥ 3 B
candle

® motariol —€
X

wax.

® If material X is a better conductor of heat than material Y, which
of the following is likely fo be true?
() Wax 1is the first 1o change to a liquid
(2) Wax 3 is the last o change fo a liquid.
(3] Wax 2 will change 1o a liquid after wax 4.
(4] Wax 3 will change to a liquid before wax 1. ()

Check your understanding (27

3HAKOMCTBO C OKCMNEPUMEHTHI
ABAEHMEM B ObITY

[ToOBEPOYHbIE
30AQHUS

S




Tembl AQBOPATOPHbLIX PADOT MO TEME
«TenAoTa M TEeMNEPATYPAY.

MNCTOYHMKM TEMAQ B ObITY
3HOKOMCTBO C TEMNEPATYPOM 1 IOAAYCHUKOM
PasAmdme mexay Te MNepaTypom M TEMNAOTOM

[lepeAa4a TEMNAQ OT TOPAYETO XOAOAHOMY (HATPEBAHME
N OXACDKAEHME)

N3MEeHEHME COCTOSIHMS BELLLECTBA

PacLumpeHmne 1 cxxatme.

Q) PacLumpeHmne 1 cxxartme TBEPAOro TEeAQ.
b) PacLumpeHmne n Cxatme XMAKOCTH.
c) PacLumpeHnne u cxatme rasa.

XOopoLUne 1 NAOXHUE MPOBOAHUKM TEMAQ.

CoxXpaHEHUNE XOAOAQ



(HArpe

2 Heat and temperature
tet'sfind/ 00

¢ What is heat?

* What is temperature?

* What is the difference between heat and temperature?

* Why do things become hot or cold?

» What are the effects of heat gain and heat loss on matter?

» What are the effects of expansion and contraction in our daily lives?
* What are good and poor conductors of heat?

| This water is too ¢

This water is too i h(,)t togrink. 4

cold for me.

| am waiting for my | )
\ cup of water to get
- \ a little colder.

" What are )
| you doing? \

‘ \

| am waiting for my cup of
{ water to get a little warmer.

Do you know what makes things hot or cold?
Read on and find out more!

10 Energy

UHA TeTIAQ OT TOPA

ero XOAOAHOMY
. |

1€ N OXAQXKAEHUE)

B y4yeOHMKe
OMMCbIBAETCH
CAYHYAU M3 XKM3HU



B pabovyen tTetpaam
30AQHME:

Activity 2.4 Heat loss and heat gain

Aim: To show that heat travels from a hotter object to a colder
I_I p O B e C T I/I object until both objects reach the same temperature
Materials: Beaker (200 m/l, small basin, hot water (60°C to
70°C), tap water, stopwatch, two thermometers or

C O O T B e C T B y I-O LLL l/] PI a data logger with heat sensors

A Be careful when handling hot water.

CAEAATb g —

1. Pour 100 m/ of tap water into a small basin.

2. Pour 100 m/ of hot water into a beaker.

3. Place the beaker of hot water in the basin of tap water.
Start a stopwatch.

™
Heat and temperature ~ 17 }




 Bo3pacTHble 0CcOBEHHOCTH




®» OCOOblM BO3PACTHOM MEPUOA,
BbIAEASEMBIN MPOAKTUYECKM BCEMM
KAQCCHMYECKMMM MCUXOAOTAMM —
NOCAE AETCKOTIO U NEPEA
HEMOCPEACTBEHHO MOAPOCTKOBbLIM
(10— 12 AeT)

» OAMH M3 OCHOBHbIX MPU3HAKOB —
CEH3UTMBHOCTb K MEPEXOAY HO HOBbIM
YOBEHb B YHEOHOM AEIATEABHOCTM




CCAEAOBAHMA A.B. DABKOHMHAO U
T.B.ApQaryHoBou:

Ype3BbIMOMHO PA3HOODPA3HbLIE
YPOBHU CAOOPMUPOBAHHOCTH
y4€OHOM AEATEABHOCTH

MIPOBAS ACATEABHOCTM
4eHb BAM3KM, OTAMYAIOTCS si
MOTMBAMM [T.B. TaBaK]

MHeHMe CBEPCTHMKOB, KOK MPABUAO, BOAee
3HAYMMO, YEM MHEHME B3POCAbIX

CTpeMAEHME YTBEPANTLCA B COLIMYME MOXET
MPOABAATLCH, B TOM YUCAE, KOK CTPEMAEHME K
OOPA30BAHMUIO



OCBOEHME MMPA MPOUCXOANUT OAHOBPEMEHHO B
NPEAMETHOM, COLLMAABHOM U BUPTYOAbHOM
NPOCTPAHCTBE

HeT YeTKUX TPAHULL MEXAY PEAAbHbBIM U
BUPTYQAAbHbIM

M3MEHSETCS XAPAKTEP NO3HABATEABHOM
AESTEABHOCTU

N3IMeHAETC MHTEPEC K MPUYMHHOCTU. BMECTO
«ovyemyeon - «3a4yemey



3OKOHOMEPHOCTU DOPMMPOBAHMS MOHATUM




» BocnpusTue

» OwyueHume

» AOHAy4YHOE NpeACTaBAEHUEe

» Hay4yHoe NnpeACTABAEHMUE

» Hay4yHoe NoHAThe



= [lepBas rpynna NOHATUMU: YK€ M3YYOAMUCH AO
OMPEAEAEHHOTO YPOBHS B HOYOAbHOM LLIKOAE, M O HMUX
MMEIOTCH AMYHbIE AOHAYYHbIE MPEACTOBAEHMS

= BTOopas rpynna noHATUMU: ELLLE HE U3YHOAMCb, HO O
HUX MMEIOTCH AMYHbBIE AOHAYYHbIE MPEACTABAEHMS

» TpeTbsa rpynna NOHATUU: HE TOAbKO HE M3YYAAMCH, HO
AETV HUKOTACQ C HUMM HE CTAOAKMBOAMCH B XKM3HM



® |13000A3UTEABHO-AOTMHECKMM MOAXOA
» | |HAMBUAYAAMIALLAS
» MOTMBALIMA HO OCHOBE UTPOBOM AEIATEABHOCTM
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OCcoBbEeHHOCTU:

» CAOMOCTOATEABHOE MAQHUPOBAHME

» K@MMYHUKALMS

»/PedoAekcd







[TocnenoBaTeIbHOCTD:

y'

[MpoHabntoaanTe 3a KakMM-1mbo ABNEHUEM,
HanpuMmep, ...

OnuwunTe cBon HabnaeHus

Kakoe npeanonoxeHue (Kakue npeanosioXKeHns )
MOXXHO caenaTb, YTobbl 06bSACHUTL HabnagaemMmoe?

[lpoBeanTe 3KkcnepuMeHT (Ha nepBbIX Nopax —
ornucaHue, 3aTeM — npensioXkeHne caMmmMm paspaboTaTb
nnaH)

Kakne BblBOAblI MOXKHO caenatb? ...

[4e 3TO MOXHO NPUMEHUTL?



TPpaANLUMNOHHAA

JABOPATOPHASA PABOTA N: 13
H3mepeHue IUIOTHOCTH BemecTsa

Sara=ane 1. aMepeTe JIOTHOCTE METAILTHYECKO-
0 NUINEIpDA.

Xox padoTs:

1. YpaBuosecbTe BECHI I H3MepbTe Maccy Liu-
JHHApa m.

2. C momomipio Mensypru onpezeauTe 00BeM
uunuaapa V.

3. PaccuuraiiTe IJI0THOCTH BemecTsa mo op-
MyJIe:

_m
P

Yxazanue, 3HaUeHHE MACChl B rPaMMax OK-
PYTJIATE 0 [eJoro YHcja,

3aganne 2. PaccunTaiiTe MacCy BOAbI, HAJTHUTOM B
CTaKaH.

Xon paborsr

1. C nmomoibio MeR3ypKkH onpenaenuTe oopeM
BOJEI B CTAKAHE,

2. B rabaume mioTHOCTEH HaiIHTE 3HAYEHWe
IUIOTHOCTH BOMLI.

3. Paccunraiire Maccy BOABI TI0 dhopmyae (xo-
rajaiiTech caMH KaKoi).

4. TTpoBepsTe IPABUILHOCTE pacuera ¢ IIOMO-
11bk0 BecoB. (Tonbxo He B3gyMaiiTe THTE BOAY Ha
YaIlIKy Becos.)

42




JABOPATOPHASA PABOTA N: 13
Hazmepenue

zeriie 1. smepeTe II0THOCTE MeTaJLIHY
0 IUIMHIpA.

Xox padoTs:

1. YpaBuoBecbTe BeCBI I H3MepPbTE Maccy Liu-
JIUHApa M.

2. C moMomipio MEH3YDKY ONpeNeInTe 06benM
uunuHapa V.

3. PaccuuraiiTe II0THOCTS BemecTsa mo (op-

g MyJe: _m
- A
Yxazamue, 3HaUCHHE MACChl B rpaMMax O
PYyI™{Ib 40 [EeJIOT0 YHCJIA,
3agamue 2. Pace YV BOABI, HAJIHUTOM B
CTaKaH.
I'bI
OIIIbIO MEH3YVPKH ¢
iHe,
i HIE IVIOTHOCTEH H
f (0715538
- ITaifTe Maccy BOAL
) MH KaKoif).
: i IbTE IIPABUIBHOCT
v - Tonbxo He B3myMa
~- )
/ﬁf)"’}, u4
e £

nrpa-mnccnenqoBaHne

3agaHue 1.
Bawa reonornyeckas
aKkcneanums obHapyxuna
HEN3BECTHYIO FOPHYIO
nopoay. Onpegenure, 4to
3TO 3a nopoja rno ee
MNOTHOCTW.




| TPpaANLUMNOHHAA

Urpa-mccnengoBsaHneE

110ABellinBEdA JIBd rpysa, TPoW r*py3a nTax JAd-
Jiee, 3aMeYarT PacTAYKEHME IIPYKUHBI U TAKUM
oOpa3oM rpaAympyioOT IKAJy IHHAMOMETDA.

= = B 3
0 Je B B
| 2 B

R

2 & u

= 2

&

PATOPHAS PABOTA Nt 15

Hamepenne cHIIbI

1. C momoIpio THHAMOMETPA N3MEepPhTE CUIbI
TAMXKECTH, NEHCTBYOIIHEe HAa IDY3HKH, MeHal u
PYIKY.

2. OmpezenuTe CHIY, KOTOPVIO HYIKHO IIpH-
OMKHUTHL K Pe3HHKE, UYTOOBI VAJINHUTEL ee Ha 2 CM.

BaM gocrtancs AMHaMOMETp CO CTEPTOM
LLKanon. Ho B BalleM pacrnopsikeHnn
YeTbIpe OAMHAKOBbIX MPYy3MKa MacCou
no 102 r.

PasmeTbTe LWKany AMHAMOMETPa,
YCTQHOBMB LIEHY AeneHns paBHou V2 H.

BbinonHute JIP N°15.

[onpocute y yunTens XopoLnii
MCNpaBHbIA AMHAMOMETP, NOBTOPUTE
M3MEpPEHMUS C ero NMoMoLLbIO.

CpaBHUTe pe3y/ibTaTbl, MOJSIy4YEHHbIE C
NMOMOLLbIO pa3HbIX AMHAMOMETPOB.
OTnnMyaroTcs N1 OHM? Ecnn oTnnums
€CTb, B YeM UX NpUYnNHaA?
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