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[TosicHuTEeNnbHAY 3aUCKa

[Tporpamma Kypca MpeJHa3HauyeHa Juls Pa3sBUTHs MO3HABATEIBHOTO HWHTEpeca LIKOIBHHKOB K
¢usuke. [Tporpamma ajgpecoBana 00ydarommmes 5-6 K1accos 0011e00pa3oBaTeIbHOM HIKOIIbI.

AKTyalIbHOCTh BKIJIFOYEHHs Kypca «3aHuMareibHas (U3uMKa B OmbITax» B 00pa3oBaTe/bHbIN
Iporecc 0OBACHIETCS HECKOJIbKMMH [IPUYMHAMH:

1. 3aHATHSA QU3KHKOM MOUICPHKUT U PA30BbET HHTEPEC 12-JIETHETO MOAPOCTKA K OKPYXKAIOLIEMY MUPY:

2. B 3TOM BO3pacTe y JeTel HauMHaeTcs 1opa (GopmMHpoBaHMs MOHATHM, CBOCBPEMEHHOE BBEICHHE
KOTOPBIX MOXET IPEAYIPEANTh OLIUOKH IIPK MX HCIIOIB30BAHUH,

3. MHOTME (U3MYECKHE TTOHSTHS SBIAIOTCS OA30BBIMM Ul IPYTHX MPEIMETOB, MPEXKAE BCEro. s
reorpaduy ¥ GHOJOTMH, KOTOPble HAYMHAIOT H3yuaThes B LIKONIE 10 7 Kiacca. bes BBeJCHMS TakHX
MOHSTHH KaK IUIOTHOCTb, KOHBEKIHsl, TU(Py3ns, KaMULIAPHOCTL U Jp. 3aTPYJHCHO OCO3HAHHOE MX
[IPUMEHEHHE;

4. (u3MuecKMH OIBIT HAa YPOKE [MO3BO/ACT HAyuMTb [CTCH OKCIEPUMEHTAILHOMY METO1Y
JMCCIIEI0BAHMS MHPA, AaeT BO3MOXKHOCTb AETSIM CaMHM «OTKPBIBATb» 3aKOHbI IPHPO/IbL, HE HOBbIC I
4eJI0BEYeCTBa, HO HOBBIE 1715 ce0s;

I{esu nporpaMmai:

v pa3BATUEC TO3HABATCJIbHBIX HMHTCPCCOB, UHTCJUICKTYaAJIbHBIX W TBOPYCCKHUX CrmocoOHOCTEN
[NKOJBHUKOB,
v' OCBOEHHE 3HAHUU O METOJax HAy4HOro MO3HaHUs MPHPOILIL,

<

BOCIHTaHKHE YOSKACHHOCTH B BO3MOKHOCTH MO3HAHUS TPUPOLBIL;
v/ BOCIIHTAHHE YB@KEHHS K TBOpLUAM HAyKH M TEXHHKH. OTHOWIEHWS K (DHU3HMKE KaK JJIEMCHTY
00111eY€eT0BEYECKOH KYyIbTYPbI.

3apauu:

v\ HAy4HTb WIKOTBHMKOB [POBOAMTH NpOCTeiinne HaOMIOACHNS [PHPOIHBIX ABJICHUA M
(PU3MIECKHE DKCIICPUMEHTBI;

v/ HayuMTb ONMCHLIBATH M [IPE/ICTABIATE PE3YIbTAThl HAOMIOACHUH H OKCIIEPUMEHTOB:

v’ HAYYHTb IPUMEHSATH MOTyUYCHHbIC 3HAHMS TS OObACHEHHIT IPUPOAHBIX SBJCHUH U IIPUHLMIIOB
JIeHCTBUS IPOCTBIX TEXHUYECKUX YCTPOUCTB]

v/ ToKa3arb poJib OIBITA (IKCTIEPUMEHTA) B U3YUCHUH [IPUPOJIBL.

B kaxaoM pasjeie 3allJlaHHPOBAHA [IOCTAHOBKA 3a/ay Ha 3aKPEIJICHAC HAaBbIKOB
M3MEpEeHHs, NepeBo/ia eANHALl GU3MUECKUX BENMYMH M 3aKPEIUICHUE yMEHMs M71aHHpPOBATh
TIPOBOJIUTH MCCIIEJ0BATENbCKHN IKCTIEPUMEHT.

B pamkax OTHENBHBIX TEM MOJ00paHbl  MOYYHTENIbHBIC OINBITHI Ha CaMOACILHBIX
MOJIENISIX, KOTOpBIE TO3BOJSAIOT MPOBOAMTH HEOOMbIIME HCCe10BaHus. M3yueHue KaKa10ro
pasjleNia 3aBEpIIaeTCss yPOKOM, COJCPKaHHE KOTOPOro COCTAaBIISIOT MOOOMBITHBIE (DAKThl U
3aHMMaTeIbHble  OMNbITH.  Kypc —HachllleH JICHCTBHEM, 11O YPOBHIO  CJIOKHOCTH
COOTBETCTBYIOWIMM  Bo3pacty. CojepikaHde TMporpammbl  COCTABJCHO € yHeTOM TCM
MaTeMaTHKK 5-6 KIaccoB, OMOpa Ha KOTOpbIE Le1eco00pasHa NpH H3yueHHH GU3HKH.

B npouecce ofy4deHns yuamuecsi (puo0peTaloT caeayomue yMeHus:

v/ BBINOJIHATH NPSIMBIE U3MEPEHHS:

v/ omnpeaessTh [eHy AeneHus MpHOOpOB;



CUHTBIBATh [IOKA3aHUS H3MEPUTENIbHBIX TPHOOPOB;

MPUMEHSTh CrOco0 Ps0B IS U3MEPEHHUs Pa3MEPOB MaslbIX Tell;

M3MEPSITh [UI0aAb QUryp HEMpaBUILHONH GOPMBI;

H3MEPATh 00bEM TeJla MPaBUIbHON W HENPaBUILHOH (GOPMBbI;

MTAHUPOBATh, IPOBOJIUTL U OIHCLIBATH YKCIIEPHMEHT;

OIpeIe/ISITh Maccy U Bec TeJl ¢ MOMOUIBIO BECOB Pa3IMYHOrO THIIA M IMHAMOMETPA;

R R

OCYWIECTBJIATH NEPEBOA CAHHMII MaCChl K CKOPOCTH M3 CUCTCMbI HHTCpHaHHOHaﬂbHOﬁ B
ApYyTHUE CAUHULIBIL,

OTJINYaTh PABHOMEPHOE JIBUKECHHUE OT YCKOPEHHOTO U 3aMCIJICHHOTO JIBUYKCHUH
JKCIEPUMEHTAIbHO ONPEAC/IATh CPEAHIO CKOPOCTH ABHIKCHU A,

I/I306pa)KaTb BEKTOP CKOPOCTH B MPC/ITOKCHHOM macurabe;

CTPOUTH Vl306pa>i<€Hl/I€ B IJIOCKOM 3€pKajic:

OOBSICHSITH I10JIb3Y ¥ BpE€J CTAaTHYECKOI'O DJICKTPUICCTBA;

NPUBOAUTDH MIPUMEPDI, MOATBEPKAAIOLUINE CYIICCTBOBAHHUC aTMOC(bepHOFO JIaBJICHHUSA
HU3roTaB/IMBaATh HpOCTC‘ﬁU.IHC (l)HSH‘—I@CKI/Ie MCXaHH3MbI,

QKRR R

HMCIOJIL30BATh JOMOJHUTEIBHYIO JIMTEPATYPY UM PECYPChl HHTEPHET 110 TEMaM Kypca,

Kypc paccuutat Ha 68 1yacos (34 u. B 5 kj1acce u 34 4. B 6 Kacee).

60% y4eGHOro BpeMEeHM BbUIENSETCs Ha MMpaKTHYeckue M jabopaTopHbie 3aHATHs. OLeHKe
MMOJUIEkKAT PUCYHKH C ONMHCAHHEM AKCIEPUMEHTOB, PCILICHHMS 3a]1ay, NPE3CHTALHH U MHHH —
MPOEKThl K OTJAC/IbHBIM TEMaM YPOKOB. OMHMCAaHWEe U [PEICTABJICHHE  JIOMALIHHX
SKCIIEPUMEHTOB. '

Coaepskanue Kypea S kiaace

Beenenne. UTo u3ywaer Qusuka. PasnooOpasue Ten u ABjeHHH. Teno M BeLIECTBO.
dusuka u okotorus. Kak paboratror ¢usuku. Haydnele merToasl nosuanus. Yro rtakoe
bu3muecKuit FKcriepuMeHT. ['atuiel — OTel SKCIEPUMEHTANIBHOH QH3HKH.

Mpoctbie u3mepennsi. [IpuGopbl W MHCTpyMeHTbL LleHa jesieHus Kajibl npudopa.
OmnpejenieHue pasMepoB Maibix Test. OupeaeneHue Iomaiu ¢uryp HenpaBHIbLHOH (OPMBI.
V3mMepeHne o0bema TeJl IPaBHILHON W HENpaBUIbHOH GopM. M3MepeHne THHbI OKPYKHOCTH
¥ paanyca. Poib H3MepeHuii B HayKe.

Bosayx. I'me naxojurtes Bo3ayx. CBoiicTsa Bo3lyxa. Bec Bosayxa. [laBnenue Bosjayxa.
BraskHoCTh BO3AyXa. XOJOAHbIH M ropsuuil Bozmyx. Cmia W ckopocth Bertpa. Kak
PacIpOCTPAHSIOTCSA 3BYKH.

Boma. CBoifcTBa BOjbl. Boja B pasiMuHbIX arperaTHeIX cocTosHuaAx. CHia BOJBL
JlBrkerne Boabl. Mopckue Teuenusi. Bec Ten B Boje. llnaBanue Ten. [Ipenen maBydecTH.
[IpeBpatienust BOIbI.

Ceer. Yro rtakoe iyu csera. [lpsmosnHeiiHOCTh yda cBera. COJHEYHOE M JIYHHOC
satmenns. Otpaxenue. Kak Mbl BuanM cebsa B 3epkaie. Mckaxenue H300paKeHU B
pasnuuHbix cpeaax. OOmanuuBas ryOuna. LIBer cera.

Jipukenue. [Todemy mpeaMeThl NafaloT BHU3. B ueM pasjanyne Macchl U Beca. Tsrorenue u
pec. JIBKeHHE W TMOKOM. [ToBeleHHe TPAHCIIOPTA U TIEHIEX0/0B Yy CBETOhOPA. Omnpenesenue
ckopocTH. [IpHYHHBI H3MEHEHHsI CKOPOCTH JABHIKEHHUS.
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JdemoHCcTpauuy AJs Kypea S kiacea

duznyeckue ABIECHUS

[lagenne Tei pasHOW W OJMHAKOBOM Macchl B BO3AyXe M B 0€3BO3/YLIHOM
MIPOCTPAHCTBE.

OrnpejesieHue Beca BO31yxa.

ATMochepHOe TaBJIEHHE.

MaraeOyprekue moJymapHs.

BiusHue atMocepHOTO JaBJICHHS Ha JABHKEHHE JKMIKOCTH TOJ  KOJIOKOJIOM
BO3IYIIIHOTO HAcoca.

JlaBaeHue ¢KaTOro BO3yXa.

Jle#icTBHE )UIKOCTH HA [TOTPYKEHHOE TEJIO.

[ToBeeHue Te1 pa3Hoi MIOTHOCTH B BOJIE.

KoHBeKIUs B )KUJIKOCTH H rase.

[[pssMOJIMHEHHOCTD CBETOBOTO JIyya.

O6pa3oBaHne TEHH U MOy TEHH.

Moenb COTHEYHOr0 U JIYHHOIO 3aTMEHHH.

PaBeHCTBO YIJIOB Ma/ICHUs U OTPAXKEHMs JTyda CBETA.

M300paxkeHne cBeur B 3epKajle.

Wnepuust.
PaBHOMEpPHOE IBUKEHHE.
PaBHOYCKOpEHHOE IBHIKEHHE.

JlaGoparopHbie 1 paKkTHYecKHe paboTel IS S Kiacea
OnpeseneHre [EHbl JeI€HHS JIMHEHKH, TEPMOMETpa. MEH3YPKH, JUHAMOMETDA,
BOJIbTMETPA, CEKYH/I0MEpa.
M3MepeH#e TOILIHHBI TPOBOJIOKH ¢ MOMOLIBIO JIMHEHKH M KapaHallia.
W3mepenue MmiIomain KJIeHOBOIO JIHCTA.
Onpejie/ieHHe BbICOTHI JepeBa, ¢T0J10a, ABEPHOIO HATMYHMKA C MOMOLIBIO JHHEHKH
Juinnoi 20-30 cm.
W3mepenue oObema Tella MPaBHIIbHOM U HENPAaBUIbHON (POPMBI.
M3yuenune cBOHCTB BO3AYyXa.
HaGmonenne noabemMa BoJibl B ONIPOKMHYTOM CTaKaHe.
Habnronenue 3a 1 OymMarod v JIMHEHKOH MpU y1ape.
C>kuranme Bo3/yxa U MoAbeM BOJIbl B OaHKe.
Habmoienne oxJia/IeHUs BOJbI TPH UCITAPEHUH.
Onpenenenre GakTOPOB, BIUIOMIMX HA CKOPOCTh HCIAPEHHs BOJIBI.
M3MepeHue TemMIepaTypbl KUTIEHHS BOJIBI.

. Onpeﬂeﬂeﬂue BJIAXKHOCTH BO3/yXa ¢ NOMOULIBIO TEPMOMETPA.

W3roTtosiieHue NnjaoTHKA Jis J1aBaHHWsi MOHETHI.

M3MepeH#e BBITAIKUBAIOWIEH CHITbI.

Ha6oieHne naaBieHus Aba 0 H3MEPEHHE ero TEMIIEPaTypbl [1J1aBJICHHUS.
UceneoBatne 3aBUCUMOCTH pasMepa TeHH OT PacCTOAHMs OT MpeMeTa 10 HCTOUHHKA
CBETAa M DKpaHa.

WceenoBanie 3aBUCHMOCTH yrila OTPaKeHHs OT yIJla MaJeHHs CBETOBOrO Jiy4a Ha
3epKaJIo.



19. MccnenoBanie 3aBHCHMOCTH CKOPOCTH CIyCKa KapeTKH OT BBbICOTbI HAKJIOHHOM

ITJIOCKOCTH.

20. Ompe/eneHue cpeIHel CKOPOCTH KApETKH ¢ IPY30M IPH ABHIKEHHUH MO HAKJIOHHOH

IIJIOCKOCTH.

Ilomamune ONbIThI H TBOPYECKHE pﬂﬁOTbl yHyamuxcs

1.Yyno - Oymara. beiTe B BOJE ¥ HE 3aMOYUTHCS.

2.PeakTHBHBIN BO3AYUIHBIH IAPHK.

3.Criupanb Ha/l FOPSIYUM BO3YXOM.

4,«My3bIKaJIbHbIE» PE3UHKH U CTPYHHBIE HHCTPYMEHTHI.

5. TenedoH U3 CTAaKAHUUKOB.

6. 3BYK TYLIHUT ILJIams.

7 1lBeTok, pacnyckaroluiics Ha Boje. [oaHaTHe BOIBI 10

8.«Koxka» Boabl. [lnasaroias Mroska.

9. KOHLEHTPHUECKHE KYI10J1a U3 MbUILHBIX I1Y3bIPEH.

10.9¢dexr paccosa. [Inasaromiee ALO.

KaruJjursipaMm.

10.Hpipstrotuuii u3tom. [ToBeaeHre H3IOMHHOK B BOJIE C YKCYCOM H COAOH.

11. MOHO 1 OCTaHOBUTH cBeT? TeaTp TeHEH.

12.CaMoeIbHbIN EPUCKOIL.

13.1lBeTHOH BOJYOK

KajenaapHo-reMaTH4ecKHii niaan 5 kiace

Yro ObicTpee nagaer?
[anuneit - oren
IKCTMIEPUMEHTAIILHOM

SKCITCPUMCHT. becena.

No [Hara CojeprKaHue nporpaMmbl Kon-Bo dopma O0pa3os.
n/n 4acoB POBEACHHS MPOJYKT
Beenenne 4
1 Yro u3yuaeT puzuka. dponTanpHas Oecena. PucyHk# no teme
PaznooOpasue ten u JI€MOHCTPALMOHHbBIH «Yenosex
aBiicHU. PuU3nKa u IKCIIEPUMEHT. OKPYIKAIOIIUH MUPY.
SKOJIOTHS.
2 Teno u BewectBo. Popma u dpoHTabHas Oecena. CocTaBiieHHE ONOPHOH
00beM Tell. PaGora B rpymnmnax. CXEMBbI
OpoHTATIBHBIN
HKCTICPUMEHT.
3 Kak paboTaroT GU3HKH. ®pouTanbHas decena. CocTaiieHHE MJ1aHa
Habmonenue. ['unoresa. OpoHTAJIBHBIN OIBIT. MPOBEJICHUSI HAYUHOr0
DKCHEPUMEHT. IKCTIEPUMEHTA.
4 [Tepo ¥ CBUHLIOBBIN LIAPHK. JIeMOHCTpalHOHHbIH JlomaruHui

DKCIICPUMCHT,
OITMCaHue 110 IJ1aHy
JOMAIIIHEro OIbITa.




(bu3UKH.

IlpocThie H3MepeHHS

~

[IpubGopbl U UHCTPYMEHTEI.
LleHa nejieHUs LIKaJbl
npudopa.

DpoHTaIbHBIA
1abopaTOPHbIH OIIBIT.

Pucynku ¢
M300paKEHHEM LKA
JIOMaIIHUX OBITOBBIX
pruOOpOB.

2 OmnpeneneHue LEHE! KoHTpoJibHbIH Ornipejie/ieHHe HEHBI
JIeJIeHHUs] IKaJI MEPHOTO 71a00PaTOPHBIN OIBIT JIeJIeHUs KAl
LHJIMHIpa U TEPMOMETPA. OBITOBBIX NTPHOOPOB.
M3mepenue oObema U [TpousBectu U3MEpeHns
TEeMIIepaTypbl BOJBL. C MIOMOLLBIO JOMAIIHUX

puOOpPOB.

3 Jlunetika. [IpaBuibHbINA OpoHTATBHBIN Omnpenenenne pasMepa
BbIOOp. Criocod psi 0B /Ui 1a00PATOPHBIH OIBIT. MIIEHHOTO 3€PHBILLIKA.
M3MEPEHUs AMaMeTpa Onucanue criocoda
MPOBOJIOKH, IHAMETpa psII0B.

TOPOLUMHBI.

4 W3mepenue nioanm DpoHTaIbHbIN M3mepeHne rionaam
(Urypbl NpaBUIbHON 71ab0paTOPHBIH OMBIT. cBoero ciena. OTyer B
¢dopmbl (KBaapar, BHUJIC PUCYHKA.
MPSIMOYTOJIBHUK) U
HETPaBUIBHOH (HOPMBI
(KJIEHOBOTO JIUCTA)

5 Kak u3MepuTh AJIHHY U OpoHTaTBHBIN OmnpenesneHne ATHHE
pajnyc OKpYKHOCTH? 71a00paTOPHBIH OTIBIT. OKPYKHOCTH H
CoOTHOILIEHHE JJIHHDBI JliamMeTpa Tapesku,
OKPYXKHOCTH U €€ IMaMeTpa. YallKK ¢ pacueTOM HX

OTHOUIEHHUS.

6 Posib u3MepeHuil B HayKe. OpouTanpHas Odecena [Ipe3eHTaius 1o
YeM xapaKkTepu3yeTcs temaM: «CTapUHHBIE
Hay4HOe H3MepeHHe? PYCCKHE Mepbl JUTMHBIY,

«Mepbl JIHMHEBL B
pa3HbIX CTpaHax»

7 DTO 1H000TBITHO! [IpakTukym KOHCMEKT ¢ onucanuem
DKCrepuMEeHTalIbHbIE IKCIIEPUMEHTA/IbHBIX peIeHUH KIIaCCHBIX
3ama4n: «BbicoTa aepeBan. 3a/au. 3ajad.

«O0OBEM KOJOILAN.
Bo3ayx
1 ["ne HaxoauTCs BO3AYyX? OpoHTaTBHBIH Pucynku.
CKOJIBKO BECHT BO3IYX? 71a00paTOPHbIH OIIBIT, oTtoOpaxaroLine
OIlHCAHUE
MpO/AeIaHHbIX
KCIIEPUMEHTOB
2 CBoiicTBa BO3/yXa ®poHTATBHBIA [Tpumepnbl
IKCTIEPUMEHT. MPaKTHUECKOr O
MpPUMEHEHHS CBOMCTB
BO3/yXa

3 Hesuaumas cuia. /laBnenue JIeMOHCTpallHOHHbIH JlomaiHui

aTMochepsbl. IKCIIEPUMEHT, IKCIIEPUMEHT,
(pOHTAJIbHBIH OIBIT. OMKCAHUE 10 TUIaHy
JIOMAIIHEro OIbITa.

4 MOKHO JIH CKaTb BO31yX”? JleMOHCTpallMOHHbIN PucyHku.

XOJIOAHBIA U FOpsUri IKCIIEPUMEHT, oTo0OpaXKarolHue

Bo3ayX. Cujla U CKOPOCTh (bpOoHTATBHBIH OTIBIT onycaHue

BETpa. (M3rOTOBIICHHE poie/IlaHHBIX
BEPTYIIKH). JKCITEPUMEHTOB,




JIOMAIIHAH
IKCTIEPUMEHT ¢
BO3/IYLLIHBIM LLIAPUKOM,
OYTBUIKOH 1 BOJOH.

BraxxHocTb BO3ayxa OpoHTaANBHBIA [Tprmeps! 3HAUUMOCTH
IKCITEPUMEHT BJIQYKHOCTH BO3/yXa
(pHC.. 3HAKH)
Kak pacnpocTpaHaioTcs JleMoHCTpallHOHHBIH Tropueckue 3ananus:
3BYKH? IKCIIEPUMEHT, «M3roToBaeHune

(hpOHTAIBHBIA OIIBIT,
Oecena.

JloMatIHero tejiedoxa,
nepearoulero 3ByK 1o
HIHYDPY», «3BYK TYLIHT
rtams» (1o BIOOPY)

Oto nroboneiTHO! bapomeTp

Coo011eHHs TI0 TEME U

[louck B HHTEPHETE H

— aJILIIUHCKAs XMKHHA. UX 00CYXKICHHUE. JUTEpaType

bypst u xonozen. [IpakTUKyM 3aHUMATEIbHBIX

DJKCrepuMeHTallbHbIE HKCMEPUMEHTAIbHBIX SIBJICHHH, 00BICHSIEMbIX

3a1a4u. 3a/1au. aTMoc(hepHbIM
JIaBJICHUEM.
MOJArOTOBKA
COOOLIEHUH.

Boaa

CaoiicTBa Boabl. Cuia JleMOHCTpallMOHHbBIH JlomaiHui

BOJ1bl. MOKHO 1
YBEJIUYNUTH CUITY BOJIbI?

sKcniepuMeHT. becena.
OpoHTaIbHbINA
MCCJIeI0BATEIbCKUN
oreIT «IIpeBpaineHus
BOJBIY.

SKCNEPUMEHT (I[BETOK,
pacnycKarouuncs Ha
BOJIE).

Teru1o npuBOAXT BOAY B JleMOHCTpalHOHHBIH Pucynku,

JBWOKeHHE. Mopckue SKCrepuMeHT. becena. | oroOpaxarowine

TEUYEHH. Pemenue 3an1a4 Ha ornucaHue
pacyeT CKOPOCTH CXO0Aa | NMpOJIe/IaHHbIX
JIEJIHUKOB B Pa3/IMUYHbIX | IKCIIEPUMEHTOB.
CUCTEeMax eIUHHIL.

IToyemy B BOJE Te1a JleMOHCTpaunOHHbIH JlomamHui

KaKyTCst TErKUMH? IKCTIepUMEHT. becea, | SKCIIEpUMeHT

(GpOHTATBHBIA OMBIT
(BECHI OTKPBIBAIOT
TaHy)

(B3BelInBaHue 1070Ka B
BO3/1YXE H BOJE)

ToHer Wiin He TOHeT?
[1penest nnaBy4ecT.

JleMOHCTpaLHOHHBIH
JKCcrepuMeHT. becena,
(hpOoHTAJIbHBIH OIBIT
(kaK MOHETY 3aCTaBUTh
171aBaTh?).

JlomauHui
HKCTICPUMEHT (BCE
3aBHUCHT OT (hOPMBbI
Tesa: OMbIT C
MJIACTHJIUHOM U
BOJ10#1). PaboTa Han
MHHH-TIPOEKTAMH
«Iddekt pacconar.
«Hpipstomni n3rom».
«VcrpITanus Ha
MJIOTHOCTBY (IO
BbIOODY).

70 MOOONBITHO!

3aHUMAaTEeIbHbIC OMBITHI €

BOJIOM: KapTe3HaHCKHH

BO/10J1a3, MBUIbHBIC ITY3bIPHU

JleMOHCTpallHOHHbIN
SKCTEepUMEHT. becesa.
(GpOHTATLHBIN OMbIT.

JlomatHui
IKCIICPUMEHT €
MBLIBHBIMH ITY3BIPSIMH.




Ha BOJIEC.

) ArperarHble COCTOSIHUS DpoHTANTBLHBINA CocTrapJiienue
BO/IbI IKCIICPUMEHT. 0000atoen TadIKLbl
«CBOMCTBA BELLIECTBA B
pa3JInyHBIX arper.
COCTOSIHHSIX»
Caer
1 Jlyuu cBera. JleMOHCTpalnOHHbIH JlomatuHu
[TpssMOTMHEHHBIH MapIIPYT. SKCcrepuMeHT. becena, | akcnepument «Bee
3atmenust Cosnua u JIyHbL (hpOHTAJIBHBIN OIIBIT. BEIIM UMEIOT TEHB?»,
«Tearp TeHeH»,
«Ipext
PO3PAUYHOCTHY (110
BBIOODY).
2 Otpaxenue. Kaxk Mbl BUUM @poHTaIbHBIH onbIT ¢ | JlomatnHui
ceOs B 3epkae? MJIOCKUM 3€pPKaIoM skcrepuMeHT «llouemy
(u3mMepeHue yria 3epkaso Oosblue He
MaJeHus 1 OTpakeHus: | oTpakaetr?», «Kak Mbl
CBETOBOTO J1y4a). BUMM ce0sl B
sepkaie?» (1o
BBIOODY).
3 [Touemy BoJ1a HCKaKaAET JleMOHCTpallHOHHbIH Jlomanruui
H300pakeHUs IPEJIMETOB? JKCrepuMeHT. becea, | OKCTICPUMEHT
O6manuuBas riyouna (pOHTAIBHBIH OIIBIT. «CrIOMaHHBIA JTy4»,
BOJI0OEMA. «YBEJIMUUBATE C
MOMOIIBIO BOABI,
«[Tepecekarormecs
ay4u» (110 BeIOODY).
4 Kakoro nseta cBet? JleMOHCTpalMOHHbBIN JlomaiHui
SKCIIepUMeEHT. becea. | SKCIIEpUMEHT:
«lIBeTHOM BOJTUOKY,
«llBera pagyru» (110
BbIOODY).
) Ito mobonsiTHO! JleHb U CooOuieHus 1o reMe | BoironHeHue
Houb. [[Bera Connua u MX 00CYIKIEHHE. JIOMAIITHUX OIBITOB [0
neba. Kowaybu riasza B J1eMOHCTPallMOHHBIH COCTaBJICHHBIM I1JIaHAM.
TEMHOTE. orbIT «KpacHbIi
buabTPY.
«MeKkyceTBEHHBIN
3akaTy». COCTaBJIeHUE U
3aruch MIaHOB UX
[IPOBE/ICHHS.
JBuokeHue
1 [Toyemy mpeAMeThl aaaoT DpOHTAILHBIA OIBIT. Jlomatiinee 3a1anue:
BHU3? Macca # Bec. B uem Kaxk ycTpoeH Oripejie/ieHue LEHbI
paznuuune? TaroreHue u JINHAMOMETP U JiejieHust ObITOBBIX
BEC. PbIYQKHBIE BECHI. BECOB W Oe3meHa.
M3mepeHue Beca. B3BelunBanue
M3mepeHne Macehl. pa3IMYHBIX NIPEAMETOB.
2 JlBuxenue ¥ NoKoH. CTOUT JleMOHCTpaLlMOHHbBIN BrinosHeHHe

JIM €XaTh Ha XKeJIThIA ceer?

SKCriepuMeHT. becena,
(poHTAJILHBIA OIBIT
«MOKHO JTH 3aCTaBUTDH
exaTh

MAllUHYy. He JIeHCTBYS
Ha Hee?», «JleHuBas

JIOMAIlIHUX OIIBITOB I10
COCTABJICHHBIM ILJITaHAM.




MOHeTa», «Pouku
[TOMOTAIOT ABUIATHCSI.
CocTaB/ICHHE U 3aIIHCh
MTAaHOB UX MPOBE/ICHHSI.

OmnpenieneHue CKOPOCTH.
[ToueMy Test0 MEHSIET
CKOPOCTb U HarpasjieHue?

JleMOHCTpalMOHHBIH
JKCnepuMeHT. becena.
(hpOHTAIIBHBIHN OTIBIT
«Bec u 1BuKEHHEN,
«JIBHIKEHHE LIapHKa
OKOJIO MarHuTay,
«Kakoe Teno
OCTaHOBUTH TPYJHEEY.

Jlomanauit onbIT «Bec
U JIBUOKCHHEY,
OITHCAHHUE OTbITA MO
J1aHy.

Perrenue 3anay Ha pacucT

OpoHTAJIBLHBIN OIIBIT,

Pemrenne 3aja4u Ha

CpelHel CKOPOCTH. perienue pacdet CKOpOCTH
HcciienoBanue IKCIIEPUMEHTATbHBIX JIBHKEHHUS 110
3aBUCHMOCTH CpEJHEN 3a/Ja4. HHAWBHU/TYaJIbHBIM
CKOPOCTH KApETKH OT 3aaHUSIM.

BBLICOTBI HAK/IOHHOM

[JIOCKOCTH.

TO JTHOOOIBITHO! Coo0Oienus o reme ¥ | CocraBiicHHUE
DKCIIepPUMEHTAIbHbIE X 00CYKIEHHE. Mpe3eHTaIMH 110 TeME.

3ajanus: «Bpammarouuics
mapuK», «llepexutpurhb
WHEPLHION.

BeinosHenue
IKCIEPUMEHTAIbHBIX
3a/laHUH.

Bcero




Coaep:xxanue Kypea 6 kjaacca

Daexktpusamus. Kak HasaekTpu3oBaTh Teja0? YeM OTIMYACTCs HAdICKTPU30BAHHOE TEJI0
OT HeHadIeKTpu3oBaHHOr0? Bpex W mnosme3a cratvyeckoro osjexTpuyectsa. [l dero
HeoOxoaumo 3aszemienue? Kak Bectu cebst BO Bpemst rpo3bl? Kakue ObIBAtOT HCTOYHUKH TOKA?
W3 gyero cocToMT 3eKTpUyecKas uenb? /leficTBue ToKa Ha 4YeloBeKa.

Maruutel.  CBoiicTBa MOCTOSHHOrO MmarHuTa. [lomtocsl marnmrta. Bee sim metasuib
npuMarnnunsatores? Uro takoe sexrpomaraut? Kak ycrpoen kommac? MarbuutHoe moje
3emnu. [ e npuMeHsieTcs dJeKTpoABUraTesb?

BemecTBo. BeiectBo cocTOUT M3 MOJeky/l. Hanuuue npoMexyTKoB MEXKIY MOJICKYTaMH.
Juddysus B ObITy, HpousBojacTBe. B3ammojedicTre MoONeKyl. SlBjieHHs cMavnBaHUs H
KaIMJUISIPHOCTH.

Jasaenune. JlaBnenue TBepaoro tesna. CrocoObl YMEHBLIEHHS W YBEIWUYCHUS [IABJICHUS.
JlaBiienue MOJITBEPIKAAIOLINAE
JIaBJICHUSI. Hapienue B

[Toyemy BO3DYX MOXHO C¥KaTb? SABnenus.,

aTMOC(HEPHOTO
Coobmmaroruecst cocyibl. Bo3nyxornuiasanue.

BO31YyXa.

CyleCTBOBAHUEC BapOMeTp. KHUJIKOCTAX.

Tenuo. YUto Takoe temsonepeaaya? [IpumeHeHHe TEMI0M30JA4TOPoB B ObITy. KOHBEKIHS.
Kak 3aBHCUT 00BEM Tella OT TeMIlepaTtypbl W rJe 5To yuuTeiBaercsa’ [lnaBienne u
kpuctaumsanus. Menapenue. Kunenue. Konnencanus. Kak padoraer cKopoBapka’

Jpmkenne. [louemy mpeameTbl nagaoT BHU3. Tsrortenue u Bec. [Ipu KakuX ycJIOBHSAX
BO3HHKaeT HeBecoMocTh? [Touemy ABMIKYLIMECsS Tejla ocTaHaBiuBatoTcs. [lonb3a U Bpe CHITbI
tpenus. CrocoObl yMeHbleHHs TPeHUs. Buibl Tpenus. Kakue ObIBAIOT MPOCTbIE MEXAHU3MBI U
KaK MM MOJIb30BaTbesA? JIig 4ero Kernosib3ytoT pbiyar?

KasienaapHo-TeMaTH4YecKHil nian 6 Kiaace

No Jara Coneprxanue nmporpammel | Kos- dopma OO6pa3zoBar.
n/n BO MPOBEICHUS POJIYKT
4acoB

DJIeKTpH3alus 4

1 DJIeKTpU3aLUs TPEHHEM dponTasibHas Oecea. Pucynku no reme

OpOHTAIBLHBIA OIBIT. «DeKTpU3aLus»

2 Craruueckoe PabGora B rpynnax. 3arnoJHUTh TaOJIHILY
SEKTPUYECTBO — «3a» U
«IIPOTUBY

3 3aueM HYyXKeH dponTasibHas Oecena. CocTaBieHHe NaMATKH
rpomMooTBOA? JleMOHCTpaLHOHHbBIH «[lIpaBuna rnosencHus B

IKCIIEPUMEHT. rpo3y»

4 HcTouHrK TOKa U3 JIeMOHCTpaLlMOHHbBIN JlomalHui SKCIIEPUMEHT!

Kaprodens IKCIIEPUMEHT. CO3/IaHMe UCTOUHHKA TOKA
13 MMOJIPYUHBIX OBOLLEH H
bpyKTOB

Maruurol 7

| Yro Ha3bIBaETCH Jlexuus. Cxema co3ganus
37€KTPOMArHUTOM? JleMOHCTPALMOHHbIH OMBIT | 2JICKTPOMArH1Ta

“ JlenaeM >eKTPOMarHuT @dpoHTaNbHbIH Mojiesb 71eKTpoMarHuTa

1abopaTOPHBIN OMBIT




3 Jenaem xommac ®poHTATBHBIN Monens komraca
J1a00OPATOPHBIA OMBIT
4 JlenaeM >71€KTPOIBUTATE/ b ®poHTAIbHbIH Mouenb
1a00paToOpHbIH ONBIT 3JIEKTPO/IBUraTE s
S MaruutHas OpoHTalbHbIHA Krnaccudukauus seecrs
MPOHHUIIAEMOCTb IKCIEPUMEHT M0 MarHUTHOM
MpeIMETOB [IPOHHLIAEMOCTH
6 M3mepenne cuiel OpoHTAIBHBIH Pucynku, oroOpaxarorune
MArHuTHOTO I10JIs 3KCTIEPUMEHT OIMHCaHUE TIPOJICTaHHbIX
IKCIIEPUMEHTOB
7 MaremaTuyeckui Jlexuus. OpoHTATBHBIN Moenp MasTHHKA
MAasiITHUK C KOJIBLIOM H OTIBIT
MarHuToM
Bemecrso
1 N3 9ero cocTouT Jlexnus. 1JOP
BEIIECTBO?
2 Juddysus OpOHTAIBHBIH [Tpumeps! 1nddysun B
skenepumMenT. LLOP ObITY, pHpOJIE
3 ['ae u Kak nposiBisAeTCS DpoHTAIBHBIN OILIT [Ipumepbl cMaunBaHus
SIBJICHME CMAuMBaHUs?
4 [ 11e u Kak nposBiseTcs OpOHTAILHBIH OIBIT [Tprmepbl KanuIIpHOCTH
SBIICHHE KaIUUIIPHOCTH?
JlaBJieHne
1 - Kax MOHO yBEIHYHUTD OpOHTANILHBIH Cxema «CriocoObl
HJTH YMEHBIINTh JaBJICHHE HKCIIEPUMEHT, Oecena VBEJIMYEHHUS U
TBEPJOro Tena’ YMEHbLICHUS 1aBJIEHHs»
2 ['ie ucrnosip3yeTcs CxKarblid Jlexuwusi. Pabota B [louck B HHTEpHETE U
BO3YX? rpyrmmnax auTepaTtype nHdopmalnu
0 NPUMEHEHHUH CXKATOIO
BO3/1yXa
3 CytiecTByeT JI1 becena. LIOP [TpumepsL.
atMocdepHoe naBiaeHue? OpoHTAIBHBIH ONBIT JI0Ka3bIBaKOLINHE
CYILIECTBOBAHHE
aTMOC(HEPHOro AaBJICHHUS
4 JlaBrneHnue Ha JiHe JleMOHCTpallMOHHbIH udopmanus o
BOJIOEMOB IKCIIEPUMEHT. becena. MTOKOPEHHH MOPCKHX
riyOuH
5 Kak ycTpoeH BoompoBoa? JleMOHCTpallMOHHbIH PucyHku, oroOpakaronue
IKCIIepUMEHT. Jlexuus OTNKCAHUE NPOJICIaHHbIX
9KCIIEPUMEHTOB
6 Kax netaet BO3yLIHbIH Jlexuwst. LIOP Wudopmanus o
map? NOKOPEHHUH BO3LYLIHOIO
MPOCTPAHCTBA
Temio
1 Marepuassl - OpoHTAIbHBINA JlomaliHU# SKCIEPUMENT
TEIJIOU30JISITOPBI sKcrepuMeHT. becena,
2 Yro o0u1ero Mexay JleMoHCcTpallMOHHBIN PucyHnku onucanHoro
HArpeBaHHEM BOJIbl B sxenepument. [[OP SIBJICHUS
yallHUKE U BO3/lyXa B
KoMHaTe?
3 Kaxk 3aBucut o0bem Tesa becena. [IOP Cxema «Kak mensiered
OT TeMIIepaTypsl o0beM Tej1a oT
TeMIIEpaTypb»
4 Kak otaninparoT KUIbIe becena PucyHox — cxema
noma’?
> [Tpouecch! [1JIaBJIEHHS U ®ponTtasibHbiit onbIT. [IOP | JlomariHui SKCHEPUMEHT




KpHCTAJIM3aLUH B

pupose

[Ipoueccs! ucnapenns u becena. @poHTAIBHLIH JloMalHu# SKCIIEPUMEHT

KOHJICHCAIMH B IPUPOJE OIIBIT

MoskeT 1M 3aKuIeTh Boja JleMOHCTpallMOHHbBIN Pucynox o HabJir0/1aeMoM

[IPH KOMHATHOH onsIT. [IOP SBJIEHUH

Temrneparype?

JABukenue 4

3eMHOE NPUTSKEHHUE OpOHTAILHBIN OIBIT. [Tpumepsl nposBICHUS
Jlexuus 3€MHOTO MPHUTSIKEHHUS

Cyn Haa CUJI0H TpeHus OPOHTATBHBIN OIIBIT. Counnenus «Eciu Obl

CHJIA TPEHHUS UCUE3JIan

Kax M0KHO Oka3aTbCs B Jlexuusi. Wudopmanus

HEBECOMOCTHU? JleMoHCTpalnOHHBIH HEBECOMOCTh B KOCMOCE
HKCIIEPUMEHT.

Kaxwne ObIBatOT IPOCTHIE JleMOHCTpallMOHHBIH [Ipumepbl MpUMEHEHHS

MEXaHU3MbI? JKCIEepUMeHT. becena. NPOCTBIX MEXAHU3MOB B
OpOHTAIBHBIH ONBLIT OBITY, MPOU3BOACTBE,

PUPOJIE

Pabota Ha/1 IpOEKTOM Pabota B rpymnmnax [Tpoekt

3auyTa NpoeKTOB BoicTynienue rpynmn

Bceero 34

Jlutrepatypa, pekomMeHyeMas 119 00y 4K mHXCcs

Anurta Bad Caan. Becenble skcriepuMeHThl A71st Aeteil. @usuka. [Tutep.2012.

b

BosbInas KHUra 9KCIepUMEHTOB /IS IIKOJILHUKOB. [lepeBos ¢ uranbanckoro D. M.
MortsuieBoit. Mocksa POCMDH 2012.
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