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IosscHUTEIbHAA 3AIIUCKA

Kpyxok «3anumarenbHas (u3uKa» SBISETCS OJHUM W3 BaXXHBIX JJIEMEHTOB
CTPYKTYpBl CpeaHell 001eo0pa3oBaTeNbHOM IIKOJBI Hapsay C JIpYTrUMH
HIKOJIbHBIMA KpyKKaMu. OH crmocoOCTBYET Pa3BUTHUIO U MOJJEPKKE HHTEpeca
YYAIIUXCSA K JEATEIbHOCTH OIPEAECICHHOIO HaIpaBJEHUsS, JA€T BO3MOXKHOCTH
paclIMpUTh U yIrIyOUTh 3HAHWS M YMEHUs, MOJIyYEHHBIE B Ipoliecce ydeObl, U
CO3JAa€T YCIOBHUS [UIsl BCECTOPOHHETO pa3BUTHUS JIMYHOCTH. 3aHATUS KpY’KKa
SBIIIIOTCS MCTOYHMKOM MOTHUBALIMM YYEOHOH JEATENBHOCTH YYalllMXCs, JAlT UM
[IyOOKUH ASMOLIMOHAIBHBIN 3apsii, CIOCOOCTBYIOT Pa3BUTHIO MEKIPEAMETHBIX
cBsA3eH, (OpPMHUPYIOTCS TakWe KadecTBa JMYHOCTH, KaK IEJIEyCTPEMIIEHHOCTD,
HAaCTOWYMBOCTb, PA3BUBAIOTCS CTETUUECKHUE UYBCTBA, (POPMUPYIOTCS TBOPUECKUE

CIIOCOOHOCTH.

Bocnuranue TBOPUECKOM AKTUBHOCTHM Y4YalllMXCs B IIPOLIECCE U3YYECHUS UMU
GU3MKK ABISIETCS OJHOM W3 aKTyaJbHBIX 3a/Jad, CTOSIIMX Mepes YYUTEIIMHU
¢u3uku B coBpeMeHHON miKoje. OCHOBHBIMHU CPEICTBAMU TAKOTO BOCIMTAHUS U
pPa3BUTHS CIOCOOHOCTEN yJalIuxcsl SBISIOTCS IKCIIEPUMEHTAIbHbIE HCCIIEIOBAHUS
M 3aJadyd. YMEHHEM pelaTh 3aJaud XapaKTEepU3yeTcs B MEPBYK OuYepelb
COCTOSIHME TIOJATOTOBKM Yy4YallluXcsl, TJyOMHA YCBOEHHS Y4YEOHOro Marepuasa.
Pemenune HECTAaHIAPTHBIX 3a1a4 151 IIPOBEIECHUE 3aHUMATEIIbHBIX
HKCIEPUMEHTAIBHBIX 3aJaHUI CIIOCOOCTBYET MPOOYKICHUIO U PAa3BUTHIO y HUX

YCTOMYMBOIO UHTEpECca K (pU3MKe.



Lenu: popmupoBaHue LIETOCTHOIO MPEACTABICHHUSI O MUPE, OCHOBAHHOTO Ha
OpUOOPETEHHBIX 3HAHMSIX, YMEHHUAX, HaBBIKAX U CIOCO0aX MPAKTUYECKOU
nestenbHOCTH. [IproOpereHue ombiTa HWHIMBUAYAIBHOM H  KOJJIEKTUBHOM
NESITETPHOCTH TIPU TPOBEACHUU HccienoBaTenbckux pabdoT. IloaroroBka k

OCYILIECTBICHHUIO OCO3HAHHOTO BBIOOpA MPO(ecCHOHATEHON OpUEHTAIINH.

3aoauu:

1. Obpa3zoeamenvnple: CrIOCOOCTBOBATH CaMOpEaTU3allMy  y4allluXcs B
U3YYEHUU KOHKPETHBIX TeM (PU3UKH, pa3BUBATH U MOAEPKUBATH TO3HABATEILHBIN
UHTEpEC K M3YyYEHUIO0 (PU3UKM KaK HAayKd, 3HAKOMUTh YYaIUXCS C MOCIECTHUMU
JOCTH)KCHHUSIMUM HAayKW W TEXHUKH, Pa3BUTUE IIO3HABATEIIBHBIX HWHTEPECOB INpHU
BBIIIOJIHEHUH  JKCHEPUMEHTAJIbHBIX  MCCIEJOBAaHMI  C  HMCHOJb30BaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHI.

2. Bocnumamenwpnuie: BociuTaHue yOSKJIEHHOCTU B BO3MOXKHOCTH IO3HAHUS
3aKOHOB MPUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOT'O HCIIOJIb30BAHUS JTOCTHXKEHUN
HAyKd W TEXHUKH, BOCIHUTAHWE YBAKECHHS K TBOpLAM HAyKHW M TEXHUKH,
OTHOUIEHUS K (PU3UKE KaK K 3JIEMEHTY OO0IIEUYEI0BEYECKOM KYIbTYPHI.

3. Pazeuearowjue: pa3BUTHE YMEHUN M HABBIKOB YUAIUXCS CAMOCTOSITEIBHO
paboTaTh c Hay4YHO-TIONYJISIPHOMN JUTEPaTypou,
YMEHUN MNpPAKTUUYECKU MPUMEHSATHh (PU3MUYECKHE 3HAHUS B JKU3HU, pPA3BUTHE
TBOPUECKUX CIOCOOHOCTEH, (OpPMHUpPOBAHHE Yy Y4YallUXCS AKTUBHOCTU H
CaMOCTOSITEIbHOCTH, MHUIIMATUBEL. [10BBIlIEHNE KyIbTYphI OOIIEHUS U TOBEACHHUS.

Bujanbl neiTeJIbHOCTH:

v’ 3aHMMarebHbIE OIBITHI [0 Pa3HbIM pa3jesiaM (QU3HUKH;
v Ilpumenenne UKT;

v’ 3aHMMarTeNbHbIE SKCKYPCHU B 00JaCTh UCTOPHHU (PU3HKH;
v' TlpuMeHenue (GU3UKA B IPAKTUUECKOMN KU3HH;

v’ HabmroneHus 3a SBIEHUSMH IPUPOILL.



®opma mpoBeleHUs] 3aHATHH KPYKKa: 3aHATHSA MPOBOIATCA B BHUE Oecen,
JEKIUI, CaMOCTOSTENIbHOM pabOThl yJaluxcs 1Mo KOHCTPYUPOBAHUIO MPUOOPOB U

TCXHHNYCCKHUX YCTpOﬁCTB, Ha60paTOpHI>IX pa60T 110 U3T'OTOBJICHHUIO CaMOACJIbHBIX

nprOOpOB.
TemaTuuyeckuii nIaH
Ne Tema HUcnoab3yembiit Harassaubii | KoJs-Bo
3aHATUA MaTepuaJl 4acoB
1 Broanoe 3ansTHE. | [IpaBUIBHOCTE  (OPMYIHUPOBKHU 1
MHCTpyKTaX 1O OXpaHe | LEeJIM S3KCIEPUMEHTA.
Tpyaa Ha 3aHATUAX | 1  ombIT: rpaguH C BOJOH,
KpYyKKa. OcHoBbl | Oymara.
DKCIIEPUMEHTA. 2 ombIT: OYThUIKA C HIMPOKUM
TOpJIBIILIKOM, OyMmara, KpyTo
CBAPEHHOE OYUUIEHHOE SUIIO.
3 OmBIT: Tapenka ¢ BOAOM,
Oymara, CTakaH, MOHETA.

|. Mexanuueckue agienus

2 Nuepuus OKCcriepuMeHT 1: ydeHnudeckas 1
JINHEMKa, HECKOJbKO IIalleK,
MOYHO MCIIOJIb30BATh MOHETHI.
OKCIIEpUMEHT 2: S0, CTAKaH C
BOJIOM, KAPTOYKA, KOJIBLIO.

3 Nuepuus OKCIepUMEHT 1: J1Be IJIMHHBIC 1
MaJIKH, 1Ba OYMa)KHBIX KOJIBIIA.
OkcniepuMenT 2: IlonamoOsTcs
JIBa KapaHjiamia v JIBe MaJKH.

4 [lenTpobexHas cuia OKCIEpUMEHT I: 30HT, 1
CKOMKaHHBIM  JIUCT  Oymaru,
PE3UHOBBIM  MSI4,  HOCOBOH
IIJIATOK.

OKCNEPUMEHT 2: AETCKOE BEIPO
C BOJIOU C NPUBA3aHHOU K HEMY
BEPEBKOM.

3) PaBHOBecue OkcriepuMeHT 1: miacTwiuH, 1
CEMEUKO TMOJICOJIHYXa, CIUYKH,
MEPBIIIKH, TPOBOJIOKA.
OKCIEpUMEHT 2: KapTOH
HEMpaBUJIBLHOW (OPMBI, HUTH,
IITaTUB, JIMHEWKA,  TOJICTas
UT0JIKA.




IToBepxHOCTHOE
HATSHKCHUE

OkcnepuMeHT 1:  HetoJsicTas
Wrjia OT IIBEHHOM MAaIIUHKH,
CTaKaH C BOJOM, Karsi MacJja.
DKCIepuMeHT 2: 60Kas ¢ BOJOM,
OyJIaBKU UJIA CKPETIKH.
OKCEPUMEHT 3: JIeTCKas
Urpymka  Js BBIJTyBaHUS
MBUIBHBIX MY3bIpeil, HeOOJIbIIas
MPOBOJIOYHAST paMKa PpPa3HbIX
dbopM, MBUIBHBIH pacTBOp C
JI00aBJIEHUEM TJIUIEPUHA.

PeakTuBHOE JABHXKCHHC

OKCIEpUMEHT 1: BO3IyIIHBIC
HIAPUKH.

OKCIIEpUMEHT 2: nmycTas
KOHCEpBHas 0aHKa, MOJIOTOK Ja
HEOOJIBIITON TBO3/Ib.

Bonnbl Ha ITOBCPXHOCTH
KHNIKOCTHU

DKcriepuMeHT 1: GonbImas
BaHHA C BEPTUKAIbHBIMU
CTCHKAMH, 3aII0JTHEHHAST BOJIOM.

|l.Tennoevie aerenusn

CrnocoOsbl Termionepeaadu

DKCNEPUMEHT |: TOHKUI
KapTOH, UCTOYHUK Teruia
(CBETHJILHUK, TIJIMTKA), CIIMIIA,
BOTKHYTas B MPOOKY.

10

CrnocoOsbl Terionepeaadu

DKCNEPUMEHT |: TOHKUI
KapTOH, KapaHJalll, JIMHEWKA,
KJICH, Oymara, CIUYKH.

Kpucmannw

11

Kpucrasnmne

HpaKTI/ILIeCKOG HN3YyUYCHUC
KpHUCTAJIJIOB, IMOJIYYCHHBIX
34PaHCC B JOMAIIIHUX YCJIOBHAX.

V.

/laenenue

12

JlaBieHue TBEpABIX TEI

DKCIepUMEHT 1: TeTpaaHbIi
JIMCT B KJIETKY, KapaH/aIll,
dbopMyIia 1JIs pacueTa TaBJICHUS
TBEpJOro Tena (p=mg/s, rae p —
JaBJIEeHUE, M-Macca, S-
TIJIOIIAb).

13

JlaBneHUE KUJIKOCTH

OKcnepuMeHT 1: cTeKkIsiHHas
TpyOKa OOJIBIIIOTO CEUCHUS,
KapTOH, COCYJl C BOAOM, HUTKA.
DKCIepuMeHT 1: cocyasl
pa3Hoi (hOpMBI, HO C
OJIMHAKOBBIMH OTBEPCTHUSIMH,




0OJIBIIION COCY/T C BOJIOM,
OYMa)KHBIN KPY>KOK, METKH.

14

JlaBiieHue raza

OkcnepuMeHT 1: TmacTukoBas
OyThlUIKa, BOjJa, TMHUIETKA C
MOJIKPAILICHHOW BOJIOM.
OKCIIEpUMEHT 2: CTeKJISHHas
Jamka C  BOJOW, KYyCOYEK
MEHOIJIacTa, KYyCOUeK caxapa-
padurHaa, CTCKITHHAS OaHKa.
OKCnepuMeHT 3: BOpPOHKAa C
OTBEPCTUEM, COCY/]I C BOJIOM.

15

ATtMocdepHoe 1aBiieHue

DKCIepuMeEHT 1: cTakaH ¢
BOJIOM, JTUCT OyMarmu.
OKCcnepuMeHT 2: OyThUIKA U3-
MO/ KETUyIa, CBAPEHHOE SIUII0,
Oymara, CIIMYKH.
DKCcnepuMeHT 3: CTakaH U
COCYJ C BOJIOM.

V. Boimankuearouiee oeiicmeaue 3cuoKocmu u 2a3a

16

BriTankuBaromniee
JICUCTBHUE KUIKOCTH

OkcnepuMmeHT 1: sdno wim
CpEIHUX pa3MepoB
KaptoennHa, cCOCyll C YHCTOU
BOJIOM, COJIb.

OKCIIEpUMEHT  2:  KYCOYKH
IUIaCTUIMHA, BAHHA C BOJOM.
OkcriepuMeHT 3: B3saTe pasHble
IpEeAMETHI, IOMEIAasi B BOAY,
IIPOBEPUTH, TOHYT OHHU WIIU
IUIABAIOT, U BBIYUCIUTH 00BEMBI
IPEAMETOB 10  KOJUYECTBY
BBITECHEHHOM MMH BOJIBI.

17

BrITankusaromee
JICUCTBUE ra3a

DKcrepuMeHT 1: manupocHas
OyMmara, HO’KHULIbI, HUTKH,
JIETKAN TPYy3HK.
OKCIIEpUMEHT 2: IapUK,
OyTbUIKA C LIUPOKUM TOPJIOM,
BOJIa, MUILIEBAsi COJIA.

VI. Ceemoenvie asrienun

18

O6pazoBanue
MOy TCHU

TCHU

n

OkcnepuMeHT 1: HacTonbHas
JaMIa c KpymibIM Tuiad)OHOM
(ComnHiie), MaJeHbKUN IAPUK HA
noActaBke (Jlyna) u mapuk
no6osbIre (3emis).

19

OTpakeHue cBeTa

OKcrniepuMeHT 1: nazepHas




yKa3Ka, 3€pKaJio, BOJa.
DKCIIEpUMEHT 2: CTAKaH C
BOJIOM.

DKCIIEpUMEHT 3: MOHETA,
yaliHas 4Jallka, BOJIA.

20 OnTuyeckre mpudOpsI OKcnepuMeHT 1: nymna ninm
JIMH3a B OIpaBe.
DKCIEpUMEHT 2: OMHOKIIb.
DKCIEPUMEHT 3: TEJIECKOTI.
VII. Onmuueckue unnrozuu
21 OnTuuecKkue WUTI3uu OkcnepuMeHT 1: oOMaH 3peHus.
OKCIepUMEHT 2: IpoMaciIeHHas
Oymara, KapTOH, JIB€ JaMIIbl.
VIII. dnekmpuueckue sgnenun
22 DnekTpusanus OkcnepuMmeHT  1:  mockas

IJIacTMaccoBasi pacyecka WId
JUHEWKa, Kycouku Oymaru,
TOHKas CTpYyHKa BO/IbI,
COOCTBEHHBIE BOJIOCHI.
OKCIIEpUMEHT 2: TWIb3a U3
¢doJbru, MoACTaBKa, CTEKISTHHAS
MaJouKa.

OkcnepuMeHT 3:  OyMakHOE
noyioTeHne, 1 yaitHas noxka (5
MJI)  XPYCTSIIUX  PHUCOBBIX
XJIONIbEB, BO3AYIIHBINA IIAPHK,
HIEPCTAHON CBUTED.
DKcnepuMeHT 4: acTMaccoBast
BOPOHKA, IITaTWB, IHap C
AIEKTPOMETPOM, MECOK.
DKCEPUMEHT S: IBa
BO3AYIIHBIX IIAPUKA.
OkcnepuMeHT 6:  OyMakHOE
nosioTeHne, 1 yaiHas ynoxka (5
MJ) coiu, | yaitHas joxka (5
MJI) MOJIOTOTO TIepla, JIOXKKa,
BO3AYIIHBIN IIAPUK, MIEPCTIHOU
CBUTEP.

DKCEPUMEHT 7 KJIEH,
KBaJIpaTHBI KYCOYEK JiepeBa
pasmMepoM 2,5x2,5 cM uIu
JIEPEBSIHHBIN KyOUK, IIIBEWHas
Wrjia,  HOXHUIIBL,  KYyCOYEeK
nucuei Oymaru, CTEKJISIHHBIN




(He  TIACTUKOBBIM)  CTaKaH
auaMmerpoM  (JUIMHAa — JIMHUH,
MPOBEAEHHOM  4Ye€pe3  LEHTP
OKPY’KHOCTH, o0pa30BaHHOM
BEpXHEHW KPOMKOHW CTakaHa) HE
MEHEE SCM, MIEPCTIHON CBUTEP.

23

DNeKTpUYECKUE e

OKCIIEpUMEHT l: JIMMOH,
COJIEHBIM OTypel, 3JIEKTPO/IbI,
pacTBOp MEIHOr0 Kymnopoca,
I'BO3/Ib, c HaMOTaHHBIM
MIPOBOJIOM, METaNINYECKHE
KHOIIKH, (hOTO2TIEMEHT,
MpOBOJIA, HU3KOBOJIbTHAS
JaMIIOYKa, KJIIOY,
rajbBaHOMETP.

IX. Maznummnoie saeaenusn

24

MarsuTtbl u
B3aUMOJIENICTBHE

Hux

OkcnepuMeHT 1: 1Ba MarHuTa
MOJIOCOBBIX, TYTOOOPa3HBIMA
MarHuT, >KeJIE3HbIE OTHIIKH,
JUCT Oymarmu.

DOKCHEepUMEHT 2: MarHur,
WTOJIKA, OJIIO/IIE, BOJA.

25

DOKyChI C MATHUTAMU

DKCIIEpUMEHT I: KapToH,
TOHKasi  Majioyka, OyraBka,
MarHur.

OKCIIEpUMEHT 2: YyeTbIpe
MEJIHBIX CTEp)KHS, 0001 U3
TOHKOM KEJIE3HOM NPOBOJIOKH,
BSI3aJIbHASl CMMIA, MPOOKOBBIN
KPYXOK, nepiaamMmyTpoBast
MyrOBUIIA, CTEKJsSHHAs OyCHHA,
MTOKOBOOOPA3HbIN MarHHuT,
CIIUPTOBKA.

X. Qu3uka u xumus

26

du3nKa Ha KyXHE

DKCEepUMEHT 1: IIBE
COJIOMHHKH Pa3HOTO JHUAMETPA,
MJIACTUKOBAst OYThUIKA, CTaKaH C
BOJIOM, paz0aBieHHOMN
BapEHbEM, COJIa, YKCYC.
OkcnepuMeHT  2:  OyTbUIKA,
Terviasi BoJia, IPOXIKU, caxap.
OKcnepuMeHT  3:  MOJIOKO,
JIMMOHHBIM COK, CBEYa.
DKcniepuMeHT 4: UTheBas Coja,




Kpacutenb (  MapraHIOBKa,
ryalib  WIM  Kpacka s
MacXaJbHBIX SUIT), CPEICTBO IS
MBIThSI TOCY/IbI, YKCYC.

27

du3nKa Ha KyXHE

OKcnepuMeHT 1:  HECKOJIbKO
KYCOYKOB MeJla, CIUYKH C
3a0CTPEHHBIMU KOHIIAMH.

OKCIEepUMEHT 2: ChIpOE
KypUHOE  SIMIO, CTakaH C
YKCYCOM.

OkcnepumeHT 3: Omroane ¢
BOJIOM, CHUYKH (3yOOYHCTKH),
KyCOYEK caxapa.

28

@du3uKa Ha KyXHE

OKCIEpUMEHT 1: IBYXJIUTpOBas
OyThbUIKa W3-TIOJI  JIMMOHAJA,
MOHETA, KOTOPOW MOXHO
HAKPBITh TOPJIBIIIKO OYTHUIKH,
Yarika BOJIbI.

DOKCnepuMeHT 2: JHCT Oymaru,
mycTasi CTEKJIsIHHAsg OaHKa, JIBE
YKECTSIHbIC OAHKHU.

OKCNEPUMEHT 3: KOJICUKO W3
MPOBOJIOKH, HUTKH, CIUYKH,
pPacTBOp COJIH.

OkcnepumeHT  4:  OyThUIKa
(cTexso), mpoOKa OT BHUHHOMU
OyTBUIKM, IIBeTHass Oymara,
KJeH, 3 CT.JI JMMOHHOTO COKa, 1
Y.J1. MHUIIEBOM COJbI, KYCOYEK
TyaJICTHOM OyMaru.
OKCHEPUMEHT S: CTEKJISIHHas
0aHKa C KPBIIIKOW €MKOCThIO 1
JUTP, BOJOMPOBOJIHASI  BOJA,
MOHETKA.

Xl. Onvimot u IKCnepumenmaosl C MacHumamu

29

MaruuTHas myuika

OneIT  WUIIOCTPUPYET,  Kak

OTpHLIATEIIbHOE U3MCHEHUEC
MAardHuTHOU MOTEHIIUAJILHOUN
SHEPTUU MIPOBOLUPYET
MOJIOKUTEIBHOE U3MCHEHHE
KUHETUYECKOU SHEPIUU

CTAJIbHBIX IMIAPHUKOB.

30

MarauTHbIE TaHIIbI

OneIT  WUTIOCTPUPYET,  Kak
MAarHUT  B3aUMOJICUCTBYET C




’KEJIE30M B pasHbIX ero ¢opmax
U HE B3aUMOJICUCTBYET C
MEJIbIO.

31

I[I/IHaMI/IK N3 IINIaCTUKOBBIX
TapCJIOK

ITpu ITOMOIITHA
MPOBOJIOKM W  IJACTHUKOBBIX
TApEJIOK MOYHO HM3TOTOBUTH
BITOJIHE GYHKIIMOHUPYIOTINAN
JTUHAMHK.

Marbgura,

32

Kowmmac u3
HaMarHu4yeHHOW WIJIbI Ha
BOJIE

Onny MOJIOBUHY UTJIBI,
JeXKAIlyl0 Ha OyMa)XKHOM Kpyre
Ha BOJIe, HAMArHUTUTH OJHUM
MOJIIOCOM MAarHuTa, a BTOPYIO
IPOTUBOMOJIOKHBIM, TO
OyMaKHbIN Kpyr CTaHeT
KOMIIACOM.

33

Marsur u BHHOTI'pan -
OIIBIThI C MAarHUTHBIM
ITOJIEM

BI/IHOI"paI[ OTTAJIKHMBACTCA OT
MartgurTa.

XIl. Ilosepxnocmuoe namsasicenue

34

Ypsmbii IapuK u
ITOBEPXHOCTHOE
HAaTsKEHUE

ONBIT WUTFOCTPUPYET NEVCTBHE
cuil MTOBEPXHOCTHOTO
HaTsokeHus. Ecnu HanuTh BOAy
B CTakaH JI0 CaMOro Bepxa,
oOpazyercs chepuueckas
anka, K LEHTPY KOTOpOH
CTPEMMTCS] TCHHUCHBIN HIapHK.

35

Pucynku JIAKOM Ha
ITIOBEPXHOCTHU BOJIBI

Kannu naka i Horreil Ha Boje
CO3HAl0T MPUYYUIUBBIE Y30DBbl,
KOTOPBIE MMOTOM MO>KHO
IIEPEHECTH Ha TBEPbII
MPEIMET.

36

MBUIBHBIN YCKOPUTEI

Manenpkast Kamisl MBUIBHOTO
pacTBOpa MOXKET TOCIYKHUTh
"TomauBOM' UIA  JIOJOYKH U
MIPOKATHUTH €€ C BETEPKOM.

37

[ToBepxHOCTHOE
HATSDKCHHUE U HUTKA

Hutka KaTaeTcs o
MMOBEPXHOCTH MBUIBHOW TIJICHKH
CJIOBHO IIO JIbAYy W HE MaaaeT
JTaxe B BEPTUKAIIBHOM
MMOJI0KCHHH.

38

MoOJIOKO U KUAKOE MBIJIO —
pHUCYEM Ha MOJIOKE

[Ipu npoOaBieHUMM Kpacku B
MOJIOKO, Ha MOBEPXHOCTHU



http://simplescience.ru/video/magnet_and_grapes_experiments_with_magnetic_field/
http://simplescience.ru/video/magnet_and_grapes_experiments_with_magnetic_field/
http://simplescience.ru/video/magnet_and_grapes_experiments_with_magnetic_field/
http://simplescience.ru/video/magnet_and_grapes_experiments_with_magnetic_field/

00pa3yloTcs KpacHBbIE Pa3JIMBbI
or kpacku. Ilpum npoGaBneHuu
KHUIKOTO MbLIIa, Kpacka
couBaeTcss B TIOJOCKA U
o0pa3zyior HEOXKHJIaHHbIE
PUCYHKH  Ha  IOBEPXHOCTHU
MOJIOKA.

XI111.

Cmamuka

39

DNEeKTPUYECKUNA PUTM

OMnBIT AEMOHCTPUPYET, KaK
CTaTUYECKOE DIIEKTPUUECTBO
MOKET IPUBECTHU B JIBUKCHUE
METAJUIMYECKUU TTPEIMET.

40

DIEKTPOCKOIT CBOUMU

pyKamMu

OnsIT WIUTIOCTPUPYET CBOMCTBA
CTATUYECKOTO DJIEKTPUUECTBA U
AIEKTPOIPOBOIHOCTD
HEKOTOPBIX MaTEPHAJIOB.

41

BartHoe o0nako

OneIT IIOKAa3bIBAET
BO3MOKHOCTb
YPaBHOBEIIMBAHUS CHUJIBI
TSDKECTH,  JICMCTBYIOLEW  Ha
TEJIO0, CWIOW JJIEKTPUYECKOTO
TTOJISI.

42

Ctpyu BOABI M CTaTHKA

OnsIT AEMOHCTPUPYET, KAK MPHU
TIOMOIIA CTaTUYECKOTO
AJIEKTPUYECTBA MO>KHO
U3MCHUTD HalpaBJICHUE
BOJISTHBIX CTPYM.

43

Bo3nymHeii HIapUK,
XJONbsl M  CTAaTUYECKOE
AIEKTPUYECTBO

[Tapuk 3apshKaeTes
CTaTUYECKUM  BJIEKTPUYECTBOM
KOrJla €ro TPyT O LIEPCTAHYIO
noBepxHocTh. Ilocie a3toro k
HEMY MPUTSITUBAIOTCS OBCSIHBIC
XJIOMBA.

XIV.3anumamenvnoie onvimul npu nOaAHOM OMCYMCMEUU

¢uzuuecxkozo obopyoosanus

44 «He 3amouuB pyk» O6opynoBaHue: Tapeika WU
«Ilogpem  Tapenkm  cC | OMroaIle,  MOHETa,  CTakaH,
MBUIOM» Oymara, CUYKH.

O6opynoBanue: Tapeika, KyCoK
XO35IMCTBEHHOT'O MbLIA.
45 «Bomnmednas soga» O6opynoBaHue: CTakaH c

«Tsmxenad razera»

BOJIOM, JIMCT IJIOTHOW Oymaru.
O6opynoBaHue: perka JJIMHOU
50-70 cm, razera, MeTp.




46

«HepBymasicsa Oymara»

O6opynoBaHue: 1Ba ITATUBAMU
¢ Mmydpramum u nankamu, JABa
OyMa)KHbIX  KOJIblIa,  peHKka,

METp.

47

«Kaxk ObICTpO moracHer
CBEYa»

OO6opynoBaHue:  CTEKJISIHHBIN
COCyl C BOJOHM, CT€apuHOBAas
CBE€Ya, I'BO3/lb, CTUYKH.

48

«Hecropaemas Oymara

«Hecropaemslil TIaTOK»

O6opynoBaHue:
METAJINYECKUI CTEpIKEHD,
noJyiocka Oymaru, Ciu4Ku, cBeua
(ciupTOBKA).

O6opynoBaHue:  IITaTUB €
MypTOM ¥  JANKOM, CHOUPT,
HOCOBOM IJIATOK, CITIUYKHU

49

«HecropaeMaﬂ HHUTKa»

«Boga xunut B 6ymMaxkHOM
KacTpIOJIe»

O6opynoBaHue:  IITaTUB €
My(pTOl W JanKOW, MEpPBHIILIKO,
OOblYHASt  HUTH W HUTH
BBIMOUYEHHAas B HACHIIICHHOM
pacTBOpE MOBAPEHHOM COJIH.
O6opynoBaHue:  IITaTUB €
MypTOl M nankoi, OymaxkHas
KaCTpPIOJIS Ha HUTKax,
CHMPTOBKA, CIMYKH.

50

«KaptodenbHbie BeCh»

«3arago4Has
KapToQearnHa

O6opynoBaHue: ITaTUB  C
MyQTOM u JIATKOM,
METAJUIMYECKU I CTEPIKEHb,
HUTb, JIBE KapTo(denHbI
OJWHAKOBOM MAacChl, CIIMYKH,
CIIUPTOBKA.

O6opynoBaHue: 1B
CTEKJISIHHBIX cOocyAa C BOJOW,
Kaptodenuna.

51

JlaBieHue Bo3ayxa

OOopymoBaHue: BOJa, CTaKaH
rpaHEHbIN, JIUCT Oymaru,
HEOOJILIIIOE CTEKJIO, ITHIIETKA,
PEAMETBI Ha MIPUCOCKE,
MOHETA, TApEJIKa, CIIUYKHU.

52

OTIIBITHI € )KUIKOCTBIO

O6opynoBaHue: JBa CTakKaHa,
BOJIA, TPAIOYHBIN KTYT,
HEMHOIO  KHpa, NIUTIETKA,
KyCOYEK  caxapa, HEMHOIO
XOJIOJHOTO Yasi.

53

Konebanus u 3ByK

O6opynoBanne: 2 CIOUYEYHBIX




KOpoOKa, HUTKH, MyCThIC
CTEKJISTHHBIC OYTBUIKH, OOKa,
JEPEBAHHBIC M MCTALTHUCCKUC
JIMHENKH, KaMEpTOH,
MOJIOTOYEK.

54

Nuepums

O6opynoBaHue: HIAIIKH,
MOHETAa, SIATTO, CTaKaH,
OTKPBITKA, cyxas TaJka,
OyMa)kKHBbIE TIOJIOCKH, J[Ba HOXA,
JICPEBSIHHBIN IIApUK, JIMHHAS
pe3nHoOBasi TpyOKa, TIWIIETKA,
BEAPO C BOJIOM.

55

LlenTp TsKECTH

O6opynoBaHue: KOpKOBast
nmpobOka (Miau 0Ope30K TOJICTOM
MOPKOBKM JJuHON 4-5 cm),
CIIMYKH, TOJICTas TIPOBOJIOKA,
TsOKEast raiika (vm
Kaptodenuna), MJIACTUJIUH,
MyCTOTENO0E U0 (WU SO OT
KUHAEP-CIOPIIPU3a), TECOK (WK
Menkasi ApoOb), CTeapuHOBas
cBeua, HeOOIbIINE MSIYIH.

56

Tpenue

O6opynoBanue: BapéHOoe U
ChIpOe Anna, JEpEeBsIHHASA
KaTylllka OT HHUTOK, CIHYKH,
JIEPEBSHHBIN  OpPYCOK, TIECOK,
KpYyIJIble KapaHJaIllk, PacTBOP
MapraHiioBku, OaHKa C BOJOM,
MTUTICTKA.

57

Cser

O6opynoBaHue: KapTOHKa
pasmepom A4, KapaHjalliu,
IUIOCKOE  3€pKaJlo,  MMCKA,
HUTKH, AIEKTpUYECKAs
HACTOJIbHASA JIaMIIa, pacUECKa.

58

DIEeKTpOMarHeTU3M

O6opynoBanue: 2
IUIACTMACCOBBIE pacuécku,
dombra, KYCOYKH Mexa,
WIEPCTSIHAsA WM LIEJIKOBas
TKaHb, JIEKTPOhOpHAS] MaIINHA,
MpOBOJIA, COJIb, nepet,
CTEKJISIHHAs, TIJJaCTMAacCoBasi U
700HMTOBAs MAJ0YKH, JaMIla OT
dboHaprka, OKOHHOE CTEKJIO
pasmepom 40*25cM (M JHUCT
MJIEKCUTJIaca), KaTylllKa HUTOK,




“cynTaHbl’, BO3JYIIHBIN IIAPUK.

59

Pucyer maraut

O6opynoBanue: pa3Hble
MarHuThl - TPSAMOYTOJIbHBIM,
KpyTJblii U B (OpMe MOJIKOBBI,
KEJIE3HbIC OMWIKH, OyMaKHBIN
CTaKaHYMK, JUCTOK Oymaru.

60

Maraut u3 rBo3as

O6opynoBaHue: METp
H30JIUPOBAHHOTO POBOJA
TOJINMHON 10 1 MM, HIUHHBIN
KEJE3HBIH TBO3/b, Oarapeiika
Ha 6 BOJBT, METALIUYECKUE
CKPEMNKH, B3POCIbIN MOMOIIHUK.

61

CranpHoil 6apbep

O6opynoBaHue: YEeThIpEe
MaJICHbKHUE METAJUIMYECKUE
CKPEIKH, aJTIOMUHHEBAS
dobra, MPSIMOYTOJILHBIN
MAarHuT, CTaJIbHOM IIIIaTelIb.

62

Hapymennoe paBHoBecue

O6opynoBaHue: TOJICTas
OcueBKa, HOXKHHUIILI, JHMHEHKA,
JIB€ IIaiObI, KapaHjall, CTOJ,
KJIeHKas jJeHTa, guomacTtep, Tpu
crakaHa 1o 250 m.

63

[1y3bIpbKH - ciacaTean

O6opynoBaHue: CTaKaH,
ra3upoBaHHas BOJA, MJIACTUJIHH.

64

[TpounocTs u popma

O6opynoBanue: TpuU  JINCTA
Oymaru, kjeWkasi JICHTa, KHUTU
(BecoM /10 MOJYKHJIOTpaMMa),
TIOMOIITHUK.

65

MasaTHuk

O6opynoBanue: OeueBKa,
manba, HOXHUIILI, JIMHCHKA,
KJIeMKas JICHTa, CTOJI, TsDKeyas
KHUTA, CEKYHJOMEP WJIM Yachl C
CEKyHIHOU CTPEJIKOM,
MTOMONTHUK.







