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pPaboTHNKOB HapOAHOro
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0bpa3oBaHuS

CTpYKTYpHbIE U3MEHEHNE
y4ebHOoro rnnaaHa,
HeobXoaAMMOCTb NponeaeBTUKN



MN3meHeHne CTPYKTYPbl KYpCcoB PU3UKU

—>

CTPYyKTYpHblE U3MEHEHUS]
BbI3BaNIM HEOOXOANUMOCTb
nponeaeBTUKN




* CHU)KeHUe MHTepeca Yy LWWKOJIbHUKOB K GU3UMKeE
N APYTMM eCTeCTBEHHbIM HayKam






KnaccuounKkauma no UCTOYHMKam MHPOpPMaL UK
(no S. Rassekh n G. Vaideanu)

* dopmanbHoe obpasoBaHue
* HepopmanbHoe obpasoBaHme
* NHbopmanbHOe obpa3oBaHMe



HeobxoammocTb NnponeaeBTUKM

* I3MeHEeHMe CTPYKTYPbI LLKOAbHbIX
eCTeCTBEHHOHAY4YHbIX KYPCOB

 CHUXEHUE UHTepeca Y WWKONbHUKOB K pU3UKe
N APYIrMM eCTeCTBEHHbIM HayKam

* [MoaroToBKa K M3y4eHuto 6a30BbIX KypcoB



* YcoBa A.B. n Yucrosa E.H. — HeobxoammocTb
nepBOHa4YaNbHOro POPMMNPOBAHUA
dU3NYECKUX NOHATUMN

* Ucaes A.A. — «OMONOXKeHMNe» A0OHAYYHbIX
eCcTecTBeHHOHAY4YHbIX NpeacTaBaeHnmn



e OTeyeCcTBEHHbIN ONbIT



AneKcaHap Akosnesud leppg,
(1841—1888)

OCHOBOMONOXHMK POCCUNCKOMN LLUKONbI
METOAMNKN eCTeCTBO3HAHUA

A.f.l'epn BnepBble NpeanoXun akTMBHbIE METOAbI 0byyeHus
€CTECTBO3HaAHM1IO, YCUMIMBAIOLLME POSb CAMOCTOSITENIbHOM paboThl

yYaLLMXCS:

«... HET JIVYLLIErO CPEACTBA BO3OYAUTh MHTEPEC U PA3BUTL B AETAX
HaO/II0AAaTE/IbHOCTb M CAMOCTOATE/IbHOCTB, KaK OCTaBUTh UX B
[10/IOXKEHNE MASIEHBKUX CAMOCTOSITE/IbHBIX ECTECTBOUCIIbITATE/IEH»



Muxaun Hukonaesuuy CKaTtkumH
(1900 - 1991)

Mo yyebHMKam «[pupogoseaeHme»
3aHUMANMUCb MaaLlimne nogpocTkm ¢ 50-x
BNAoTb A0 90-x roaos XX BeKa.

Bonpocw u sadanus. 1. Ilowemy map, manommemmufi ro-
PRUNM BOIAYXOM, TOAMIMALTCH -upﬂ l. Kax Our nocrpoes
nepesit casoaér? 3. Mas wero uenoxsayior camoaéru? 4. Ilo
pucymx 111, 112 & 118 cxeaaftre Mogem napannora, maand-

annapar Bu MOTOPA i mpomennepa) W Repro-
niﬂ amyxas. 5. wmap,
rougonn,

Boad

B dan

membl

P P
1. Kax soxasars, 970 BOKPYT HRC HAXOMNTCR BOIAYX?

2. Kak 20Ka3aTs, 4T0 BOIAYX JAMNMAST MecTO?
3. Yro c npu M OXNAR-
4. Kax

?
X VSHATH, ¥TO BOSAYX MMeer Bec?

5. Kaxol moagyx zerve: mémamit swan xomommsit; xax sro
mposepuTs?

6. Ilowemy Gusaer serep?

7. Kaxue Guparor merpm?

8. Kax wenosex ucnoassyer csxy merpa?

9. “(unuxnmaopon i yraexucamit raa u wem omm or-
amgarorea?

10, Kax namensercs COCTAB BOIAYXA NPH rOPeHIn it ARIXAMNT?

ll npoml'u can. SAINCAMHLIE B CAOBADHME [0 TeMO

910 oHR

&

Pue. 111, Jeraoman Mogexs mapamors,

e’

Pue. 112, Jersomns Motezs naameps:
A — muxpofixa; B — rovosufl rnw. 8 — sanyox naamepa ¢ noda,
3 ~ csepxy.




KoHuenuwna Kypca « Ecmecmeo3HaHuUe»

* Tpwu BapuaHTa nporpamm (aBtopckue konnektusbl AMH CCCP)
* «OKpyKatowmmm mup» - J1.B. Tapacos
e «Pusnka n Xumuma»

ECTETROHANME B OUBUKA
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PaboTta Haa KypcoMm npoaomkaeTcs ¢ 1988 roaa

A E. Typewsr, 7L A. Mcaen, 1, C. Nlowran @
ECTECTBO3HAHHME

Beejsenue 8 CCTECTBCHHO-HAY HBIC NPEAMEThI




YTO HYXXHO Yy4YnUTbIBATb

e OTeyecTBeHHbIN ONbIT

e 3apybeXXHbin OnbIT



Christa McAuliffe Fellowship Program

Betsy Zadorozhny

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

[
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Christa McAuliffe Fellowship Program

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

PaboTta no rpynnam, B KaxKAomn rpynne:
* PykoBogutenb
 MeHepaxep no obopyaoBaHUIo
* WUcnonHutenb, paboTatowm c obopyaoBaHmem
e Odopmutenb pesynbTaTos
* JloKnagyunk
 OTBETCTBEHHDIN 33 CBA3b C yunTENEM



NPOABITAETCA yCTOIZ‘-II/IBaFI MUpoBasd TeHOEeHUNA POCTa Ka4eCTBa
eCTeCTBEHHOHay4YHOro O6p83083HI/IFI

POCCUICKIME LLKOSTbHUKM, XOTS U NoKa3anu B NocreaHeM nccrnegoBaHum
pe3ynbraTtbl 6onee BbICOKME, YeM B NpeablayLLne rofbl, HO He AOCTUIMN Aaxe
cpeaHero pesynsrata

LLUKONbHUKK cTpaH BocTtouHon Asnn: Kutas, HOxxHon Kopeun, CuHeanypa
cTabunbHO 3aHUMALOT NO pe3ynbratamMm UccregoBaHUs NepBble MECTA,
NoKa3blBad BbICOKME pe3yrbTaTbhl, KOTOpble CBUAETENbCTBYIOT O BbICOKOM
Ka4yecTBe LKOSIbHOro eCTEeCTBEHHOHAYYHOro obpasoBaHus B 3TUX CTpaHax



CuHranyp:
TpaeKkTopuu obpa3zoBaHus

Universities
(3-4 years for undergraduates)

GCE ‘A Level/
Other Qualifications

A

GCE'N(T)
Level

Secondary: | Secondary: Secondary: Pre-Vocational

< Express <> Normal <> Normal > Course
Course (Academic) (Technical) (1-4 years)
(4 years) i Course | Course
... [N(a)] oINmE
 (Syears) (4 years)

A A A~ A A

*tbparmeHT cxemsbl ¢ canTa sglinks.com



* [1pn nocTynneHnmn B yHnBepcuTeT
HeobxoamMmo caaBaTb, HApPAAY C
NPodUNbHLbIMU, HENPOPU/IbHBIN IK3aMeH !



Sy fa
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[1lpakTnyeckaqa HanpaBlneHHOCTb

MaTepunan opneHTMPOBaAH Ha AEMOHCTPALUIO MPUMEHEHNI
dU3NYEeCKMX 3HaHUN B COBPEMEHHOM MUpPE:

O/JHa U3 OCHOBHbIX 0CObeHHOoCcTeN y4ebHUKA - PU3NYECKMe 3HAHUS
npeacTaBNeHbl B HEM, Kak NpaBu/o, B CBA3U C pelleHnem nmbo
noBceAHeBHbIX ObITOBbIX Npobnem, 1Mbo npobaem NPon3BOACTBEHHDIX,
NPOMbILLNEHHbIX
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JlocTaToOYHO LUWPOKO NPUMEHAKOTCA IKCNEPUMEHTDI C

«YEePHbIM ALLUKOMN» .

yyalwmeca BUAAT HayabHbIW 3Tan U pe3yabTarT, a
OCHOBHaA 4YacCTb YCTAHOBKMW 3aC/IOHEHa



B yuebHMKe B yBNAeKaTenbHOU dopme NogaeTcsa HOBbIM maTepuan

ngs o chonge and
Energy Is everywhere aground us = . lnnie
move, energy is needed. (iing Ihings as onir 1:7 S :’“dl plai i
need energy fo live, grow and reproduce. Non-iving fiNgs St h as
cors and buses need energy o mave

To enable 1!

Energy comes in differen! forms such as hgol ¢ mnd heat. Light makes

a place bright, while heat makes o ploce warm. Lef us find oul more ot ourves. Thomas Edison
obout light and heat 1847 - 1931 worked on
thousands of maleriols before
ne managed o find one tha
allowed the light buld 1o light up.
He finally succeeded due fo his
creativity and perseverance

The ignt buib 15 on ‘mponont port

who mvented
nercury ther
Thermomefors ore used 'o
measire how hot something
is. Domwei Gobnel fchrenbe
1686 - 1736] wos the scients(
vho irvenied the mercury
ermameter and a scele fo
‘Curotely measure how hot
mething cuoily 1S

As you learn abou! light and heat in this be ok, ask yourself

* Why are light and heat imporiant?

* Howare light and heat used in everyday life?

Ise thie v A
se s book 1o explore | ght and heat. Er joy your journey

holn | 14
M i

25 (Severe Acule Respiralory
nel outbreak hoppened in
wein 2003. To prevent the

i the disense, thermometers
d 10 find out f people hod
anlists and engineers in

2 developed on infrared fever *

system to defect fever quickly 3




MC Education

B pabouen TeTpagm npeactasaeHbl NPAKTUYECKME U TeEOPETUYECKME 3a4aHMA
ONA 3aKpenaeHna noay4yeHHom nHdopmauunm

Activity 1.5 Light up challenge

Aim: To construct @ lanfern using recyc cleg ma'erals
Materials: Recyclea malerials, required equipmen!, tec ight cangiq

Procedure

1 Work in groups
2 Usa recycled materials (o make a laniern. YOu may use malerig g
that allow different amounts of ight 1o pass fnreugh them

{ Be careiu! when using sharp chjects to cu! materiols
Do no! kght the candle yourse!!. Ask your teacher for
help

3 Drew o diagram of your 3
lantern in the space proviged
on the right Label the ‘
materials that you have used !

4 Explain why you have chosen
ihe malerials used to make
your lontern

Your teacher will light the candle in
describe the amount of light
ised in the lontern

your lontern. Observe and
passing through different materials

Y

Exercise 1

Section A Multiple-choice question

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

1. Which one o the: oliowing shadows connot be X Q:- —-'L
formed by the teacun shiewn on the 1o chi? e

90 ve

Section B Structured question

Read the question carefully. Write your answer in the space provide

2. A group of pupils condudied an expermeni ana recorded thieir
resulls as shown in the lable below

Distance | Distance ' Helght of W
between = between lahcdqwon '

object and | torch and | the screen '

screen (cm)  screen (cm) | fem)

. 80 | 20 L 5"“‘
A — =
DO R 5 | #? cbject
- - Cl
100 60 | 15 |

How did the size of the shodow change when the torch was
moved further away from the object?

Light ond sh




CtpyKTypa MC Education

Check your understanding

A qu
hoose the most suitable answer and write its number (1, 2, 3 or
the bracket provided.
1. The m below shows two rod:
of different materials. Each re
the same positi g
L]

v ——F
Chack your ndorstonding 53 /
3HAaKOMCTBO C JKCNepuMeHTbI
ABNEHMEM B ObITY

[lpoBepoOYHbIe
3a4aHuA




Tembl nabopaTopHbIX paboT no Teme «TennoTa u
TemnepaTtypar:

NCcTOYHUKM Tenna B ObITy

2. 3HAKOMCTBO C TeEMNepaTypoun 1 rpagyCHUKOM

3. Pa3nunume mexay tTemnepaTypomn U TenaoTomn

4. [epepaya Tenna ot ropaYero xonogHomy (HarpeBsaHue u
oxnaxaeHwve)

5. WN3meHeHMe coCToAHUA BeLLeCcTBa

PacwunpeHue u cxatme.
a) PacwwupeHune u cxkaTue TBEpPAOro Tena.
b) PacwmnpeHue n cxatne XNMaKocTu.
c) PacwupeHune u cxkatue rasa.
/. Xopowue u naoxme NPoBOAHUKM Tenna.
8. CoxpaHeHMe xonoaa



Nepepada renna Ot ropAYEro XoNOAHOMY
(HarpesaHue n oxnaxaenue)

2 Heat and temperature

et g Ot B yuebHuKe

* What is heat?
* What is temperature?

. Wtotdis ﬂp‘e diffg:nce b';atween hlzct and temperature? v
* Why do things become hot or cold?
oWhoture!hgeﬁedsofheotgoincndheotlossonmulter? OI-I Mcbl Ba eTCH Cj-l yq a M

 What are the effects of expansion and contraction in our daily lives?

* What are good and poor conductors of heat?
7 ;. >
. M3 KU3HU

This water is too hot togrink.
cold for me. N

| am waiting for my @
cup of water to get Y
alittle colder.

7 iting for my cup of &
4 water to get a little warmer.
e ——

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

10 Energy




B paboueun tetpaau
3a[aHue:
NPOBECTU

COOTBETCTBYHOLLMM ONbIT U
cAenaTb BbIBOAbI

Activity 2.4 Heat loss and heat gain

Aim: To show that heat travels from a hotter object to a colder
object until both objects reach the same temperature
Materials: Becaker (200 m/}, small basin, hot water (60°C to
70°C), tap water, stopwatch, two thermometers or
a data logger with heat sensors

A Be careful when handling hot water.

Procedure
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




YTO HYXXHO Yy4YnUTbIBATb

 OTeyecTBEHHbIN ONbIT
e 3apyberKHbIN OnbIT

* Bo3pacTHble 0cObeHHOCTH



* Ocobbi BO3pacTHOM nepuoa, BblAeieMbli
NPaKTUYECKU BCEMU KJACCUYECKMMM NCUXO/IOTaMU —
nocne AeTCKOro n nepea HenocpeacTBeHHO
nogpocTkoBbim (10 — 12 ner)

* OAMH U3 OCHOBHbIX MPU3HAKOB — CEH3UTUBHOCTb K
nepexoay Ha HOBbIN YPOBEHb B y4eOHOM
AEeATENbHOCTH



UccneposaHmna [1.b. 9NbKOHWHaA “
T.B.[lparyHoBoOMW’:

YpesBblyanHO pa3HOObpa3Hblie
YPOBHU CHGOPMMNPOBAHHOCTM
y4yebHOMN AeATeNbHOCTH

YyebHasa u nrposan geATeNbHOCTU
o4YeHb 6N3KK, OTIMYALOTCA
moTmBamu [T.B. Nabaun]

MHeHMe cBepCTHUKOB, KaK Npasu/io, bosee 3HaYMMO, Yem
MHEHMEe B3POC/bIX

CTpEMﬂEHl/Ie yTBEPAONTBCA B COLUYME MOXKET NPOABAATbLCA, B TOM
yncine, Kak ctpemieHne K O6pa3OBaHMI-O



* 3aKOHOMEPHOCTU GOPMMNPOBAHNA NOHATUN



Bocnpuatue

OwyweHune

[ OHay4YyHOe npeAacTaBieHue

HayuyHoe npeacrasneHue

HayyHoe noHATHe



MepBas rpynna NOHATUIA: yKe U3y4yanncb Ao onpeaeneHHOro ypoBHs B
Ha4YaIbHOM LLIKONE, MU O HUX MMEIOTCA INYHbIE IOHAaY4YHble NpeCcTaBAeHuUs

BTopasa rpynna NnOHATUN: elle He N3Yy4a/INCb, HO O HUX UMEIOTCS INYHbIe
NIOHay4YHble nNpeacTaBNeHUA

TpeTba rpynna NOHATUM: HE TO/IbKO HE U3y4Yaancb, HO AETU HUKOTAA C
HUMW HE CTA/IKUBAJINCL B }KU3HMU



* N306pa3nTenbHO-10rMYECKUN Noaxo.,
* Nhamsmnayanmsayuma
 MoTmnBaumAa Ha OCHOBE UTPOBOMN AEeATE/IbHOCTH



PU3NKOH N XMMmnna
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BbinonHeHmne nabopaTtopHbIX paboT no
roynnam

OcobeHHOoCTH:
* CamocToAaTesibHOe NaaHUpOBaHUe
* KomMmmyHUKaumnA

* Pednekcus




[TnaHmnpoBaHue onbiTa (HabnoaeHus)
[lpoBegeHue
CoobLeHne B Knacce

Pednekcus




[TochenoBaTeNbHOCTD:

y [MpoHabnoganTe 3a KakuM-mbo ABNEHUEM, HAMPUMEp, ...
y OnuwunTe cBoM HabnoaeHus

A Kakoe npeanonoxeHne (Kakne npearnosioxXeHUs) MOXHO
caenaTb, YTobbl 06BACHUTL Habngaemoe?

y [lpoBeanTe akcnepnMeHT (Ha NepBbiX Nopax — OrNncaHue,
3aTeM — npeanoXXeHne caMmm paspaboTtaTb nnaH)

y Kakue BbIBOAbl MOXHO caenaTtb? ...

y e 5TO MOXXHO MPUMEHUTL?



TpaaAnUNOHHAasA

JABOPATOPHASA PABOTA N: 13
H3mepenne MIOTHOCTH BemecTsa

Sanaume 1. MameppTe MJIOTHOCTE METAJIIITIECKO-
TO IUIUHADA.

Xox padoTs:

1. YpaBHoBecbTe BECBI H N3MepbTe Maccy Liu-
JIWHApa M.

2. C moMomipio MEH3YDKY ONpeennuTe 00benm
unnuaapa V.

3. PaccunTaliiTe IJI0THOCTH BEIIecTBa 110 ¢op-
_j/ MyJie: m
= oS

Yxazanue, 3HAUCHHE MACChl B IPAMMAX OK-
= PYTJIATH IO LEeJIOTO YHCJIA,

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

Xon paboTsr

1. C momorsio MEH3YVDKH onpeaenuTe oobeM
BOZLI B CTAKaHe,

2. B Tabaune mIoTHOCTEH HafIHTE 3HAYEHTE
IUIOTHOCTH BOAEI,

3. Paccunraiire Maccy BOABI TI0 thopmyae (xo-
rajgaiTech caMu KaKkoi).

4. TTpoBepsTe MPaBUIBHOCTE PACUeTa ¢ IIOMO-
k0 BecoB. (Tonbxo He B3gyMaiiTe THTE BOAY Ha
YalIKy BeCOB.)

42




OpraHun3auma nabopatopHoun paboTbl

JABOPATOPHASA PABOTA N: 13
Hamepenue

e 1. sMeppTe IIOTHOCTE METAILIIAT
0 MUJIUEADAa.
Xox padoTs!
1. YpaBuosecbTe BeChbl I HU3MepbTe Maccy Liu-
IHHApa M.
2. C moMomipio MEH3YDKHY ONpeenTe 06beM
uwnuaapa V.
3. PaccuurTaiiTe II0THOCTH BemecTsa 1o (op-
MyJe:

m
P 7
Yxaszanue, 3HaUCHHE MACChl B rpaMMax O

'b IO EJIOT0 UHMCJIa,

3aganne 2. Pac
CTAKSH.

OIbI, HAJHUTOH B

I'bI
OIlbIO MEH3YVPKH O
iHe,

HUIe IJIOTHOCTEH H
(0328358

iTaiiTe Maccy BOAL
MH KaKoif).

)bTe IIPABUIBHOCT
Tonbxo we B3gyMa

Urpa-mccneaoBaHne

3aaaHue 1.
Balla reonormnyeckas
aKcneauumns obHapyxuna
HEN3BECTHYIO MOPHYIO
nopoay. Onpegenunte, 4YTo
3TO 3a nopoAa o ee
MOTHOCTMN.




TpaaAnLUMNOHHAA
TIOABEINABAA 1Bd I'Ppy3a, TP I'pysa X Tar Ja-
Jiee, 3aMeYarT PacTAKEHUE IIDYXKNHBI B TAKUM
oOpa3oM rpaAyupyiOT [IKAJY ZHHAMOMETDA.

HS H > >
| 2 [ 1_.2
R

| |

v 1 |
E O B

- 2
]

g PATOPHAS PABOTA No 1)\
Hamepenne CHIIbI

1. C momoIso0 AHHAMOMETPA U3MEDhTE CUIbI
TAMXECTH, NEHCTBYIOIIHE Ha I'DY3HKH, IMeHan H
PVIRY.

2. OmpeneruaTe CHIY, KOTOPVIO HYIKHO IIPH-

QXHUTHL K De3HHKe, YTOOEI VIJIHHHTL ee Ha 2 cM.

Urpa-uncciegosaHue

23

BaM goctancs AMHaMOMETp CO CTEPTOM
WwKanou. Ho B BalueM pacnopsikeHnm
YyeTblpe OANHAKOBbIX MPy3MKa Maccowm
no 102 r.

Pa3meTbTe WKany AMHaMOMETPa,
YCTQHOBUB LIEHY AeNieHns paBHou Y2 H.

BbinonHute JIP NO15,

[MonpocuTe y yYnTens XopoLLuni
MCNpaBHbI ANHAMOMETP, NOBTOPUTE
U3MEPEHUS C Ero MOMOLLbIO.

CpaBHuTe pe3ynbTaTbl, MOSIy4YEHHbIE C
MOMOLLbIO pa3HbIX ANHAMOMETPOB.
OTnunyatoTcsa N oHM? Ecnu oTnnyms
€CTb, B YeM MX NpUYMHa?
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Omuntpnn Apkaabesny Ncaes

da.isaev@m.mpgu.edu
dmitryisaev.ru



