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HopmaruBHas 6a3a

e 3axoH P® «O6 obpazoBanuu B Poccuiickoit deneparmm» Ne 273-03 ot 29.12.2012;

®DenepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHBIN CTaHAapT OCHOBHOTO 001ero oopazosanus (Ilpukas
MunucrepcrBa ob6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 nekadps 2010 r. Ne 1897, B pepakuuu npukasa
MunucrepcrBa oopazoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 gexabps 2015 v Ne 1577);

e [IpumepHas ocHOBHast 0Opa3zoBaTeiIbHas MPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHusi, 0J0OpEeHHas peleHueM
denepanbHOro yueOHO-METOAMYECKOT0 00bEeIUHEHUS IO 0011eMy 00pa3oBanuio (mpotokoi oT § ampens 2015 . Ne
1/15);

o denepanbHBIN IEpeYeHb YYCOHUKOB, PEKOMEHOBAaHHBIX (JIOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
Poccutickoii deneparuu K MCIOIB30BaHUIO B 00pa30BaTEIbHOM IIPOIIECcCe B 00Ie00pa30BaTeIbHBIX OPTaHU3AIUIX
IIPH pealin3alui UMEIONUX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MTPOrpaMM Ha4aIbHOTO OOIIIEro,
OCHOBHOTO OOIIETO, CPETHETO 00ITIero 00pa3oBaHmsl, YTBEPKACHHBIN MpHUKa3oM MuHUCTEpCTBAa 00pa30BaHUS U
Hayku PO ot 28 nexabpst 2018 roma Ne 345 ¢ U3MEHEHUSIMH U IOTIOTHEHUSMH.

o denepanbHBIN MEpeYeHb YYCOHUKOB, PEKOMEHOBAaHHBIX (JIOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit denepaiuu K UCMIOIB30BaHUIO B 00pa30BaTEIILHOM MpoIlecce B 001e00pa3oBaTeIbHBIX OpraHU3aIUsIX
NPU peaTn3airy UMEIOINX TOCYAaPCTBCHHYIO aKKPEIUTAINI0 00pa30BaTENbHBIX MPOTPaMM Ha4alIbHOTO OOIIETO,
OCHOBHOT'O 00IIIero, CpeHEero oo1iero oopa3oBaHus, yTBepKIeHHBIN MpuKa3oM MuHHCTEPCTBAa 00pa30BaHMs U
Hayku P® ot 31 maprta 2014 roga Ne 253 ¢ u3aMeHEHUSIMU U TOOJTHEHUSIMH.

e [lepedeHp opranu3zaiuii, OCyIIECTBISIONINX BBIITYCK y4€OHBIX OCOOUMN, KOTOPbIE TOMYCKAIOTCS K
MCIIOJIb30BAHUIO MIPH peaIn3alii UMEIOIUX FOCYAapCTBEHHYIO aKKpPEIUTANI0 00pa30BaTEIbHBIX TPOrpaMM
HAyYaJIbHOTO 00IIer0, OCHOBHOTO O0IIEro, CPEAHEro 00IIero oopa3oBaHus, yTBepKIeHHBIN MpuKka3zoM MUHOOpHaYKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas 0Opa3zoBaTelbHAs MpOrpaMMa OCHOBHOTO o01iero oopazoBanust MbOY Kuprunnesckas COILL,

e [IpumepHBIC IPOrpaMMBI BHEYPOUHOH AesiTenbHOCTH. HadansHOe 1 ocHOBHOE oOpazoBanue / [B. A. 'opckwuid,

A. A. Tumodees, JI. B. CmupHoB u 1p.] ; moxa pea. B. A. I'opckoro. — 4"e u3n. — M. : [Ipocsemenne, 2014 — 111 ¢. —
(CtanmapTsl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHoBHOrO 001IeTO 0Opa3oBanus. Ousnka. 7 - 9 knaccel (aBTopsl:A.B. [lepoimkun, H.B. ®unonosuy,
E.M. I'yrhuk). @usuka. 7-9 knaccel: paboune nporpammel / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.: [poda,
2015. -400c.,
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I. IlnanupyemMbie pe3yjbTaTbl 0OCBOCHHUS KYPCA BHEYPOUYHOH eATEJbHOCTH 10 (PpU3MKe

[TporpaMma no3BoJIsieT 100UBATHCS CIAEAYIOIINX PE3yIbTATOB OCBOCHUS Kypca BHEYPOUHOM e TENIbHOCTH

OcHoBHasi rpynmna y4yammxcst Hern ¢ OB3
(BKJII0YASI HHTETPHUPOBAHHBIX)
IIpenmeTHbIe MeTanpeameTrHbie JIMYHOCTHBIE IIpenmeTHbIE MeTanpeaMeTHbie JIMYHOCTHBIE
- YMETb M0JIb30BAThCA P. —ymetsb paboTath no | -pa3BuBaTh - UMETh P. —ymetsb pabotaTh | -pa3BuBaTh
MCTOAaMU HAYYHOT'O MMPCAJIOKCHHBIM IIO3HABATCIIbHBIC MMpeaACTaBJICHUEC O o NpCaAJIOKCHHBIM IIO3HABATCIIbHBIC




UCCIICIOBAHUS SIBJICHUNA | MHCTPYKUUSAM; YMEHUE | MHTEPECHI, npupojie WHCTPYKIIHSM; UHTEPECHI;
TIPUPOJIBI; U3JIaraTh MBICTU B WHTEIUICKTYaJIbHBIE U | BaKHEHIIIHX YMEHHE U3JIarath

- IPOBOJUTH YETKOM JIOTHUEeCKON TBOpUYECKHE buznueckux CBOY MBICIIH B - MOTHBHPOBATh
HaOIIoACHN, MOCJIEIOBATENBHOCTH; | CIIOCOOHOCTH SIBJICHUI JIOTUYECKOM CBOM JICICTBUS;
IUIAHUPOBATh U aHAIU3UPOBATH yyanmxcs; OKPYKaroIIero MOCIIEA0BATEIbHOCT

BBITOJIHATH COOCTBEHHYIO paloTy: MUpa U TIOHUMATH | U; - BOCIIPUHUMATD
SKCIIEPUMEHTHI; COOTHOCHUTb IUIaH U - MOTHBHPOBAThH CBOU | CMBICI I1. — ymenue peub yuuTens
-00pabaThIBaTh COBEPILICHHbIE NEUCTBUS; BBIPAXKATh | (PU3NYECKUX OTJIHYATh HOBOE OT | (OJHOKIJIACCHUKOB),
pe3yNbTaThl U3MEPEHUI; | Omepalru, BBIIEIITH TOTOBHOCTH B JIIO00H | 3aKOHOB; YK€ U3BECTHOTO; HETOCPEICTBEHHO
- IPE/ICTABIISATh 3TaIlbl U OLIEHUBATH CUTYallUH OCTYIUTh | -AEMOHCTPUPYIOT | mepepadaThiBaTh HE 00palIeHHYIO K
pe3yNbTaThl U3BMEPEHHI C | MEPY OCBOCHHUS B COOTBETCTBHH C yYMEHUE MOJIyYEHHYIO y4ameMmycs;
IIOMOIILI0 TaOJIHII, Ka)KJ10T0, HAXOJIUTh MpaBUIaMu paboTaTh ¢ uH(pOpMAIIHIO,

rpadukoB u hopmy; OmMOKH, MOBECHUS; pa3HBIMH JIeNaTh BbIBOJIBI B -OLICHUBATh

- 0OHapyXHUBATh yCTaHABJIMBAThH X - BOCIIPUHUMATD peYb | HCTOYHUKAMM pe3yibTare COOCTBEHHYIO
3aBHUCHUMOCTH MEXTY PUYUHBL yUuTeINs UHpOpMAIINH; COBMECTHOI yueOHYI0
¢buznyeckumMu I1. — opuenTUpoBaThcs | (OAHOKIACCHUKOB), -yMETh paboThI Bcero JESATEIIBHOCTD
BEJIMYMHAMU; B CBOEH crucreme HETOCPEACTBEHHO HE | MPHUMEHSTH KJlacca; yMeTh

-00BSCHATH NOJYYCHHBIE | 3HAHMIA: OTIMYATH 0OpalIeHHYI0 K TEOPETUYECKUE Ha0II0AaTh U

pe3yNbTaThl U AeNaTh HOBOE OT YK€ yJameMmycs; 3HaHUS 110 OIHCHIBATh

BBIBOJIBI; U3BECTHOTO; ¢u3uke Ha SIBIICHHS

-OLIEHUBATh TPaHUIIbI nepepabaTbIBaTh -OLICHUBATh NPaKTHKE; K. — ymets

MOTPEIIHOCTEN MOJIyYEHHYIO COOCTBEHHYIO - YMETh paboTath B mape u

pe3ynbTaToB u3Mepenuii; | uHdopmanuio, renarh | yueOHyro UCTIOJTb30BaTh KOJIJIEKTHBE;

- YMETh IPUMEHSTh BBIBOJIBI B pe3yJIbTaTe | JEATEIBHOCTh: CBOM | TOJYYCHHBIC

TEOPETUUECKHE 3HAHUS COBMECTHOM pabOThI JOCTHKEHUS, 3HaHUS B

1o (u3MKe Ha MPAKTHUKE; | BCEro KJacca; yMeTh CaMOCTOSITETTbHOCTD, | IMOBCEIHEBHOM

-pemiath (pusnveckue aHAIU3UPOBATH WHUINATHBY, XKHU3HH (IKOJIOTHS,

3a/layd Ha IPUMECHEHHUE | SIBIICHUS OTBETCTBEHHOCTb, OBIT, OXpaHa

MOJyYEHHBIX 3HAHU; K. — ymers pabotaTs B | IpUYMHBI HEYAY OKpYKaroleun

- BBIBOJIUTH U3 nape 1 KOJJICKTHBE; cpebl)

AKCIICPUMEHTAIIbHBIX a3 pexTruBHO - POBO/IUTH

(aKTOB M TEOPETUUECKUX | pacrpenensTh HaOIroAeHUs

Mozenel puznueckne 00s13aHHOCTH (bU3UIECKUX

3aKOHBI; SIBIICHUI;

- YMETb JOKJIaJbIBATh O -U3MEPSIThH

pe3yJIbTaTax CBOETO buznueckue




UCCIICIOBaHMS,

- y4acTBOBaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOIIPOCHI;

-HCTIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U IpyrHe UCTOYHUKH
UHpOpMaLIUH.

BCJINYHHBI

B nmpoiecce BHeyquHOﬁ ACATECJIBHOCTH B IIKO0JIC PCIIAIOTCA CJICAYIONINEC KOPPCKIUOHHO-PaA3BUBAKOIIUE 3a/1aYN:

1. Pazsumue u xoppexkyus 6HUMAHUs

2.Dopmuposanue yHu8epcaibHvlx Y4eOHbIX YMeHUll

3.Pazsumue peuu

ConepxaHue BHeypouYHOii AessTeIbHOCTH 0 pusnke «O3anavueHHass Ppu3HKa»7 KIACC

HaszBanmue pa3zjaena (TeMbl)

Coneprxanue y4eGHOT0 mpeaMeTa, Kypca

HepBOHa‘laJ'[BHLIe CBe¢ACHHUSA O

CTPOCHHUH BeIIECTBA

Llena nenenust usmepurenbHoro nmpubdopa. OnpeneneHue HeHbl AeIeHUS U3MEPUTEIHHOTO HUINHIPA.
OmnpeneneHne reoMETPUYECKUX pa3MepoB Tela. M3roToBiieHne U3MEPUTEIBHOTO HMIMHpa. M3Mepenue
TeMIeparypsl Tena. Mi3smepenne pasMepoB Maiblx Tei1. Mi3MepeHnue ToNmuHb! 1ucta OyMaru.




2. | B3aumopaeiicTBue TeJ N3mepenne ckopocTu ABMXKEHUS Tena. Mi3aMepenue maccel Tena HenmpaBuibHOM Ghopmbl. i3Mepenue
IUIOTHOCTH TBepJoro Tena. Mizmepenue oobema mycToTsl. MccneqoBanne 3aBUCUMOCTH CHITBI TSKECTH
OT Macchl Tena. OnpeneneHne Macchl M Beca Bo3ayxa. CioKeHre CHUJl, HalpaBJIEHHBIX TTO OJIHOU
npsaMoii. 3Mepenue xecTKOCTH NPYKUHBL. M3MepeHune KodppuiueHTa CUIIbl TPEHUS CKOIbKEHHSL.
Pemenne HecTaHIapTHBIX 3a7a4
3. | AaBnenne. laBjeHue ;KkuaKocTei u HccnenoBanne 3aBUCMMOCTH AABJICHUS OT IJIOIAAN TOBEpXHOCTU. OnpeesieHne NaBIeHus
2308 TBEpOTO Tena. Brrunciaenue cuitbl, ¢ KOTOPOH atMocdepa JaBUT Ha MOBEPXHOCTH croia. OnpeneneHue
Macchl Telna, IIaBarolnero B Boje. OnpeaeneHue IIOTHOCTU TBepAoro Tena. OnpeaeneHue oobeMa
KycKa Jipja. M3ydenue ycnosus miaBanus Ten. Penenne HeCTaHJapTHBIX 3a1a4
4. | PadoTa u MOIIIHOCTb. Brruncnenue paboThl 1 MOLTHOCTH, Pa3BUBAEMOM YUEHHUKOM IpU noabeme ¢ 1 Ha 3 sTax.
3 Omnpezenenne BRIMTPHITIA B cuiie. HaxoxkaeHue 1eHTpa TsokecTr miockoit purypsl. Berancnenne KITJT
Heprusd HAKJIOHHOM INTOCKOCTU. M3Mepenne KnHeTu4eCcKor sHeprun. M3mepenne NoTeHuaabHOM SHEPruu.
Penienne HecTaHIapTHBIX 3a/1a4.
8§ KJ1accC
Ne Ha3Banmne pa3snena (Tembl) CoaepsxkaHue y4eOHOro nmpeamera, Kypca
1. | ®usnyeckuii MeTOx U3yYeHH S OrnpezenieHne 1EeHbI IeTIeHUs TPUOOPOB, CHATHE MoKa3zaHuid. OnpenesneHrne morpentHoCcTe
NPHPOJbI: TEOPETHYECKUH 1 U3MEpEHUI.
IKCIEPUMEHTAIbHbIH
2. | TennoBble iBJI€HUS M METOABI UX Omnpenenenue yIIMHEHMs Tejla B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Penenue 3ana4 Ha
O — OIpeZieNIEHUE KOJIMYECTBA TEIUIOTHL. [I[puMeHeHne TenaoBoro pacuMpeHus s perucTpaiun
Temneparypsl. McciaenoBanue nponeccos IUIaBJIeHNs U 0TBepAcBanus. M3ydeHue ycTpoicTsa
TETUIOBBIX ABUTaTeseil. [Tpubopsl s n3MepeHns BIaKHOCTH BO3TyXa.
3. | DaexkTpuyeckue ABJIEHUS U METObI Omnpenenenue yieiabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa [uisl yyacTka Lenu. Pemenne
A — 3azay. I/IccneziOBaHHe 1 UCIIOJIb30BAaHNUE CBOMCTB JIEKTPUUECKUX KOHJICHCATOPOB. Pacuer
notpebseMoii anextposnepruu. Pacuer KI1J] anexTpudeckux ycTpoicTB. Perenue 3amau Ha 3aK0H
Jlxoyins -JleHna.
4. | DuekTpoMarHuTHbIE SIBJIEHHUS [onyyenue u pukcupoBaHHOE U300paKEHNE MATHUTHBIX MoJiei. 3yueHne cBOMCTB
aneKTpomarnuta. M3ydenue Moieu 31eKTpoABUrarTess. Penienne kauecTBEHHbIX 3a/1a4.
5. | OnTuka Nzyuenue 3akoHOB oTpaskeHus1. Habmoaenue oTpaxkeHus 1 npeinomieHus csera. M3o0paxxeHus B

nauH3ax. OnpeneneHue riaBHOro (OKyCHOro pacCTOSHUS U ONTHYECKOM cuiibl TUH3bI. Habmonenue
uHTepdepeHIy cBeTa. Pemenne 3a1a4 Ha npenomiieHre cBeta. HalmoieHue mojHoro oTpakeHust
CBETa.




9 Kiacc

Ne Ha3Banue pa3agesa (TeMbl) Conep:xkanue y4eOHOI0 nmpeaMera, Kypca

1. | Marserusm Kommnac. [Tpuanun pa6otst Maraut. MarauThl HOJI0COBEIE, AyTOBble. MaruutHas pyaa. MarHuTHoe
nosie 3emuin. 3roroBieHue maruura. PelieHre kauecTBEeHHbBIX 3a/1a4.

2. | DnekTpocTraTnka DIeKTpHUUYeCcTBO Ha pacuyeckax. OCTOPOKHO CTATUYECKOE IEKTPUUECTBO. DJIEKTPUUYECTBO B
UTPYIIKaX. DIEKTPUIECTBO B OBITY. Y CTpOMCTBO OaTapeiiku. Pemenre HecTaHIapTHRIX 3a1a4.

3. Ceer Nctounuku cBeta Y cTpoicTBO riaza. ConHeyHble 3aiiuukd. TeHnb. 3aTMenue. [{BeTa KoMnakT aucka.
MpeubHbIi cniektp. Pagyra B npupoze. JIynnsie u Conneunsle 3atmenus. Kak cimomats ayq? Kak
3a)keub OrOHb? Penienre HecTaHJapTHHIX 3a1a4.

MeToabl 00yueHusi M (POPMbI OPraHU3ANMHU AeATETLHOCTH 00yYAIOIIUXCS
Peanuzanus nporpaMMbl BHEYPOUHOH JesTeNbHOCTH «O3anadeHHasi pu3uka» MpeanoiaraeT MHAUBUIYATbHYIO U TPYNIOBYIO paboTy

06yqa10u11/1xc;{, IMJIAaHUPOBAHUEC U MMPOBCACHUC UCCICAOBATCIILCKOI'O SKCIICPUMCHTA, CaMOCTOSITCIILHBIN C60p AAHHBIX JJId pCHICHUSA MMPAKTUUCCKHUX
3a[a4, aHaJIM3 U OLICHKY IOJIyYeHHBIX Pe3yIbTaTOB, M3TOTOBIIEHUE ITOcoOUit 1 Monenel. [Iporpamma npenycMaTpruBaeT He TOIBKO 0Oydaromme u
Pa3BUBAIOIINE IIEJIH, €€ peaTh3alus COCOOCTBYET BOCITUTAHUIO TBOPUYECKOM JIMYHOCTH C aKTUBHOM KU3HEHHOM MO3HIMEH. BRICOKMX pe3yabTaToB
MOTYT JOCTUYb B IaHHOM CITy4ae He TOJIbKO YUEHUKH C XOPOIIEH MKOIbHON yCIIeBaeMOCTbIO, HO U BCE LI€JICyCTPEMIICHHBIE aKTUBHBIE pe0siTa, yxKe

c/IenaBIIre CBOI MpodecCHOHaNbHBIN BBIOOP.

OO0yuenue ocyecTBiseTcs pH nojaepxkke Llenrpa o0pa3oBaHus eCTECTBEHHO-HAYYHOM HAMPaBICHHOCTH «Touka pocTay, KOTOPBIHA
CO3/aH JUIsl pa3BUTHS Y O0yUaIOIIUXCsl €CTECTBEHHO-HAYUHOM, MaTeMaTH4eCcKor, HH(OPMAIlMOHHON TPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HANPABIECHHOCTH, a TAKXKE JUIS TPAKTUYECKONH OTPabOTKH yu4eOHOTO

MaTepuaia rno yueoHomy npeamery «Dusukar.

TemaTuueckoe muianuposanue (1 200 odyuenusn)



Traace

Haumen Conep:xxanue Kouunuect ®opma HNcnonb3oBanue Hara
OBaHHE BO 3aHATHHA obopynoBanus «Touka
pasnea 4acoB pocTay
1 BBoanoe 3ansTue. MHCTpyKTaX 10 TEXHUKE O€30MAaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" nrdpoBoii maboparopueit
"Touka pocra"
(memMoHcTparus
TEXHOJIOTHH U3MEPEHUS)
. [lepBoHayaJbHbIE CBEICHHUS 0 CTPOCHHUH BeLeCTBA 74
2 OkcnepumeHTanbHas padota Ne 1 «OnpeeneHne 1eHbl 1eIeHUs 1 JKCIEepUMEHT | JIuHelika, IeHTa MepHasi,
Pa3NUYHBIX TPUOOPOBY. U3MEPUTENBbHBINA INHAD,
Ha 6a3e Llentpa "Touka Pocra" TEPMOMETP, JTaTUYUK
TeMIIepaTyphl
3 OkcnepuMeHTanbHast padora Ne 2 «Ornpenenenne reoMeTpudecKux 1 skcnepuMeHT | Habop reomerpruyeckux
pa3sMepoB TeI. TeJ
Ha 6a3e [lenTpa "Touka PocTa"
4 [TpakTuyeckas padora Ne 1 «M3rotoBneHre U3MEPUTEIBHOTO 1 IIpaKTHYECKast
UIMHAPAY pabora
5 OkcnepuMeHTanbHast padora Ne 3 «3MepeHnune TeMnepaTyphl Tem» 1 DKCIIEPUMEHT
6 DxcnepuMeHTanbHas padota Ne 4 «3mepenne pa3MepoB MajIbix 1 SKCIIEPUMEHT
TEN.
7 OkcnepuMeHTanbHast padora Ne 5 «3MepeHue TOMIIMHBI JIUCTa 1 OKCIIEPUMEHT
Oymarm»
I'nmasa II. B3aumozaeiicTBue TeJ 12y
8 DOxcnepuMeHTanbHas padota Ne 6 «3mepeHne CKOpOCTH ABUKECHUS 1 SKCIIEPUMEHT
TEI.
9 Pemenue 3ana4 Ha TeMy «CKOPOCTb pABHOMEPHOTO IBUIKEHUS» 1 pelieHue
3a1a4
10 OkcnepuMeHTanbHast padora Ne7 «M3mepenne maccol | karum 1 AKCIIEPUMEHT 3IIEKTPOHHBIE BECHI

BOJIBI».
Ha 6a3e LlenTpa "Touka Pocra"




11 OkcnepuMmeHTanbHas padota Ne 8 «l3mMepeHne miIoTHOCTH KycKa 1 JKCIEepUMeEHT | JIuHelika, JieHTa MepHasi,
caxapa» M3MEPUTENbHBIN IUIHHJIP,
Ha 6a3e [lenTpa "Touka PocTa" JJIEKTPOHHBIE BECHI
12 OkcnepumeHTanbHas padota Ne 9 «M3mepenne miIoTHOCTH 1 JKCIEepUMEHT | JIuHelika, IeHTa MepHasi,
X035UCTBEHHOTO MbLIa. MU3MEPUTEINIbHBIN TUIHHJIP,
Ha 6a3e Llentpa "Touka Pocra" JJIEKTPOHHBIE BECHI
13 Pemenue 3anau Ha Temy «I[1OoTHOCTH BelecTBay. 1 pelenne
3a1a4
14 OkcnepuMmenTanbHas padota Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 DKCIIEPUMEHT
CHJIBI TSDKECTH OT MAcChl TEJa.
15 OkcnepuMeHTanbHast padora Ne 11 «Ompenenenue Maccsl 1 Beca 1 DKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OxcnepumeHTanbHas padota Ne 12 «CrnoxeHne cuit, HarmpaBiIeHHBIX 1 skciepuMeHT | LTaTuB, pervar, TuHelKa,
10 OAHOUN IPSAMOI. JIBa OJIMHAKOBBIX TPY3a, IBa
Ha 6a3e Llentpa "Touka Pocra" 0110Ka, HUTh HEPACTSKUMA,
JIMHEHKa HU3MCpUTECIIbHAA,
JIMTHAMOMETP
17 OkcnepumeHTanbHas padora Ne 13 «M3mepeHune )xecTKoCTH 1 skcriepuMeHT | IllTatus ¢ kpenexom, Habop
IPYKUHBD» pY’KUH, HAOOP TPY30B,
Ha 6a3e Llentpa "Touka Pocra" JMHCHKA, TMHAMOMETP
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue kodddunmenta 1 OKCIEPUMEHT | JlepeBsSHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIbKCHHUSI. HabOp rpy30B, MEXaHU-
Ha 0a3e LlenTpa "Touka Pocra" YyecKast CKaMbs,
JMHAMOMETP
19 Pemenue 3amau Ha Temy «Cuita TpeHHS». 1 pelienne
3a1aqy
I11. IaBaenue. /laBjieHue ;KUAKOCTEl ¥ ra3oB 74
20 DOkcnepumeHTanbHas padota Ne 15 «VccnenoBanue 3aBUCUMOCTH 1 SKCIIEPUMEHT
JaBJICHUS OT IJIOIIAAH MTOBEPXHOCTU»
21 OkcnepumeHTanbHas padota Ne 16 «OnpeneneHue naBieHus 1 SKCIEPUMEHT
HWIMHAPUYECKOTO Tena». Kak Mbl BUIUM?
22 OkcnepuMeHTanbHast padora Ne 17 «BbrurcieHne CHilbl, ¢ KOTOPOi 1 DKCIIEPUMEHT

aTMocQepa JaBUT Ha MOBEPXHOCTh cToja». [louemy mup
Pa3HOLIBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 DKCIIEPUMEHT
IIJIABAIOILIETO B BOJEY.
24 OkcnepuMeHTanbHast padora Ne 19 «Onpenenenue mioTHOCTH 1 9KcnepuMeHT | JIuHelika, 1eHTa MepHas,
TBEPIOTO TEJIAN. WU3MEPUTENIbHBIN TUINHJP,
Ha 6a3e LlenTpa "Touka PocTa" 3IEKTPOHHBIC BECHI
25 Pemrenne kauecTBeHHBIX 3a71a4 Ha TeMy «lInaBanue Ten. 1 pelenue
3a1a4y
DOkcnepumeHTanbHas padorta Ne 20 «M3yueHne yCiIoBHi TUIaBaHUS 1 JKCcTiepuMeHT | JmHamomerp, mTaThB
26 TEI. YHUBEPCAIbHBINA, MEPHBIN
Ha 6a3e Llentpa "Touka Pocra" OUIHHAD
(MeH3ypKa), rpy3
UUAJMHIPUYECKUHT U3
CIICaJIbHOI'O IIJIaCTHUKA,
HUTb, MOBApPCHHAA COJIb,
IajJo4ka JJis nepeMEnin-
BaHUsA
IV. Pabora u MOIITHOCTH. JHEPTUs 8u
27 OkcnepuMeHTanbHast padora Ne 21 «Berancienue padboThl, 1 DKCIIEPUMEHT
COBEpILICHHOM IIKOJIBHUKOM IIPH MoAbeMe ¢ 1 Ha 2 3Tax»
28 DkcniepuMeHTalbHAs pabota Ne 22 «BrrauciieHre MOITHOCTH 1 DKCIIEPUMEHT
pa3BUBaEMOM MIKOJbHUKOM MPHU MoabeMe ¢ 1 Ha2 aTax»
29 DxcnepumeHTanbHas padota Ne 23 «OmnpeneneHue BRIMTPHINIA B 1 skcriepuMeHT | IoaBukHBIH 1
CHJIe, KOTOPBIX JaeT MOIBUKHBINA U HETIOABUKHBIN OJI0K». HEMOABWKHBIN 0JI0KH, HabOp
Ha 6a3e Llentpa "Touka Pocra" rpy30B, HUTb, TUHAMOMETP,
IITaTUB, TUHCHKA
30 Pemenue 3amau Ha Temy «Paborta. MomHOCTB Y. 1 pelienne
3a1a4y
31 OkcnepumenTanbHas padota Ne 24 «Berancnenue KI1J[ HakiionHO#M 1 skcriepuMenT | IlTaTus, MexaHudyeckas
IIJIOCKOCTH)). CKaMbA, 6pyCOK C KpIO4YKOM,
Ha 6a3e Llentpa "Touka Pocra" JMHEHKa, Ha0op rpy30B,
JVUHAMOMETP
32 DkcniepuMeHTaNbHAs pabota Ne 25 «M3mepeHne KHHETHIeCKOH 1 DKCIIEPUMEHT
SHEPTUU TEJa
33 Pemenue 3anau Ha TeMy «KnHeTn4eckas S3HEPIUsD). 1 pelieHue

3aga4




34 HToroBslii KOHTPOJIb 3HAHMIA. 1 TUAAKTHYECKO
€ 3aJ]aHue
34
Hmozo
TemaTnueckoe mJIaHUpPOBaHue (2 200 00yuenus)
8ku1acc
Haumen Conep:xxanue Kouunuect ®opma Hcnoan3oBanue Hara
OBaHHE BO 3aHATHS o0opynoBanus «Touka
pasaena 4acoB pocTay
I. ®u3nyeckuii MeTo U3YYEHUs IPUPOAbI: TEOPETUYECKHUI U 34
IKCNEPUMEHTAJIbHBIH
1 BBoanoe 3ansTue. MHCTpyKTa)X 10 TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" 1 poBoi 1abopaTopueit
"Touka pocra"
2 OxcnepumeHTanbHas padota Ne 1 «OnpeeneHne 1eHbl 1eIeHUs 1 sKcriepuMeHT | Jlnnelika, 1eHTa MepHas,
npuOOpPOB, CHATHE MOKA3aHUII» M3MCPUTEIIbHBIH LIMIHHP,
Ha 6a3e Llentpa "Touka Pocra" TCPMOMETD, TaTYUK
TEMIIepaTypbl
3 Onpenenenne morpenrtHocTen n3mepenus. Perenre kaueCTBEHHBIX 1 pelienne
3az1ad. 3a1a4
I'naBa II. TenioBble sIBJIEHUSI 1 METOIbI HX HCCJIET0OBAHUS 8u
4 Ornpezenenne yaJIMHEHMs Tela B IPOLECCE U3MEHEHUS 1 OIIBIT - JlaBopatopHsbIit
TEeMIIepaTypbl HCCTIEIOBAaHNE | TEPMOMETD, JaTYUK
Ha 6a3e LlenTpa "Touka PocTa" TeMIepaTypsl
5 Pemrenne 3ana4 Ha onpezeseHue KOJINYECTBA TEIUIOTHI. 1 pelenue
3a1a4
6 [IpumeHeHne TemI0BOro pacMpeHus JIsl pErUCTPALIUN 1 Mpe3eHTalUs




TeMIepaTypbl. AHaIN3 U 00001IeHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 DkcniepuMeHTalIbHAs padoTa Ne 2 «lccnenoBanue mpoIeccoB 1 IKCIIEPUMEHT | JlaTuuk TemmepaTypsl,
IJIaBJICHUSA U OTBEPACBAHUY. KaJIOpUMETP, COCYI C
Ha 6a3e Llentpa "Touka Pocra" TAIOIUM JILA0M, COCYT €
BOJI0OU, DJICKTPOHHLIC BCCHI.
8 [Tpaktrueckas padota Ne 1 «3yueHnne CTpoeHUS KPUCTAIIIIOB, UX 1 MpaKTuyecKas
BBIpAIIUBAHUEY. pabora
9 N3yueHune ycTpoNCTBA TEIIOBBIX ABUTATEIICH. 1 JIEKIUS
10 [Tpubops! 151 U3MEPEHUS BIAKHOCTH. DKCIIEpUMEHTANIbHAS paboTa 1 OKCHEPUMEHT | JlaTuuk TeMmeparypel,
No 3 «Onpepenenne BIaXKHOCTH BO3/IyXa B KAOMHETaX IIKOJIBI TCPMOMETD, MapJIst, COCY €
Ha 6a3e IlenTpa "Touka Pocta" BOJIOH
11 Pemenne kauecTBeHHbIX 3a1a4 Ha onpenenenue KI1/] remiosoro 1 pelienne
nsurareins. https://uchitel.pro/3asaun-Ha-KOa-TENIOBBIX- 3aga4
NBUTATEICH/
III. DnexkTpuyeckue sIBJEHUSA U METObI X UCCJIETOBAHUS 8u
12 [Tpaktrueckas padora Ne 2 «Onpenenenue yaeabHOTo 1 npakTuueckas | Jlarduk HanpspkeHwus,
CONIPOTHUBJICHUS PA3IUYHBIX ITPOBOJTHUKOB). pabota BOJIETMETP JBYXIPE/IEIIbHBII,
Ha 6a3e Llentpa "Touka Pocra" UCTOIHUK TIHTAHWA,
KOMILJICKT IPpOBOAOB,
PE3HMCTOPBI, KITFOY
13 3axon OMa 17151 yyacTka 1enu. Pemenue 3aau. 1 pelieHue
3a1a4
14 HccnenoBanue u uCoOab30BaHUE CBOMCTB AIEKTPUUECKUX 1 HaOJII0IeHNE
KOHJICHCATOPOB.
15 Pemenue 3a1ad Ha 3aBUCUMOCTD CONTPOTUBIICHUS IPOBOJIHUKOB OT 1 pelienne
TEeMIIepaTypBhl. 3a1a4
16 [Tpaktuyeckas pabora Ne 3 «Pacuet notpebdnsiemMmoit 1 npakTuyeckas | Jaruuk Toka, naTuuk
AJIEKTPOIHEPTUU COOCTBEHHOTO JIOMa. pabora HalPSUKCHUS, aMIIEPMETP
Ha 6a3e LlenTpa "Touka PocTa" ABYXIPCICITBHBIN, BOIBTMETD
,Z[BYXHPCZICHBHBII;'I, JJaMIIO4Ka,
HNCTOYHHK ITUTAHUA,
KOMILJICKT ITPOBOJOB, KJIIFOY
17 Pacuer KII/] a5iekTpuuecKux yCTpONCTB. 1 pelienne

3aJa4



https://uchitel.pro/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-%D0%BD%D0%B0-%D0%BA%D0%BF%D0%B4-%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B%D1%85-%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/
https://uchitel.pro/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-%D0%BD%D0%B0-%D0%BA%D0%BF%D0%B4-%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B%D1%85-%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/

18

erieHue 3aga4 Ha 3akoH [[xoyns - Jlenua. elHICHUE
P yiist - JI 1
3azaq
19 Pemenue kauecTBEHHBIX 3a/1a4. 1 JIeJI0Bas Urpa
IV. DiekTpoMarHuTHbIE SIBJICHUS Su
20 [Tonyyenune u GpUKCUPOBaHHOE N300pAKECHUE MATHUTHBIX TTOJICH. 1 npaktudeckas | Jdemoncrpamus
Ha 6a3e LlenTpa "Touka Pocta" pabota «H3mMepeHne MArHUTHOTO
0JIsl BOKPYT MPOBOIHUKA C
TOKOM»: JaTYUK MarHUTHOI'O
IoJid, ABa
mTaTuBa, KOMIIJICKT
MPOBOJIOB, ICTOYHHUK TOKA,
KIIOY
21 N3ydeHue CBOMCTB 3JIEKTPOMArHuTa. 1 HaOII0/IeHNE
22 N3ydenue Moaenu 3J1eKTPOABUTATEIS. 1 JIEKITUS, M.
9KCIIEPUMEHT
23 DKcKypeusl. 1 Oecena
24 Pemenue kauecTBEHHBIX 3a/1a4. pelienne
3azad
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUS. 1 JIEKLUSA, JEM.
9KCIIEPUMEHT
26 DOkcnepuMeHTanbHas padota Ne 4 «Habnronenue oTpakeHus 1 1 skcriepuMeHT | OcBeTuTeNns ¢ HCTOUHUKOM
MIPEJIOMIIEHUS CBETAY. cBeTa Ha 3,5 B, uctounuk
Ha 6a3e Llentpa "Touka Pocra" [TUTAHUS, KOMIUICKT
MIPOBOJIOB, IIEJIeBast quadpar-
Ma, NOJIYHIUINHAP, IJIaHIIET
Ha IJIOTHOM JIUCTEC C
KPYTOBBIM TPAHCTIOPTUPOM
27 OkcnepuMeHTanbHast padora Ne 5 «300paXkeHHs B TUH3AX). 1 sKcriepuMeHT | OcBeTuTelnb ¢ HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBeTa Ha 3,5 B, uctounuk
MTUTaHAS, KOMIUIEKT
MTPOBOJIOB, IIENIeBast quadpar-
Ma, 3KpaH CTaJIbHOM,
HaIPaBJISIOIas C
HM3MEPUTEIILHOM HIKAOMH,
COOMPAIOIIUE TUH3BI,




pacceuBarolias JIMH3a, Ciaia
«MOI[CJ'IB npeamMeTa» B
peritepe
28 DkcnepumeHTanbHas padota Ne 6 «Omnpenenenue riiaBHOTO 1 SKCIIEPUMEHT
(OKYCHOT'O pacCTOSTHUS U ONITHYECKOM CHIIBI JIMH3bI».
29 OkcnepuMeHTanbHast pabora Ne 7 «Habmronenue nnrepdepeHuu u 1 AKCIIEPUMEHT
TU(PaKLIUIU CBETa.
30 Pemenue 3a1a4y Ha IpeIOMIICHHE CBETA. 1 pelieHue
3a1a4
31 OkcnepuMeHTanbHast padora Ne 8 «HabmroneHnue moaHoro 1 DKCIIEPUMEHT
OTPAYKEHMSI CBETAN.
32 PelreHne kaueCcTBEHHBIX 3a]a4 HA OTPAKEHUE CBETA. 1 pelieHue
3az1a4
33 3amura npoekToB. [IpoeKTsi. 1 UCCJIEI0BAHUS
34 HToroBbiii KOHTPOJIbL 3HAHUM. 1 JUJAKTHYECKO
€ 3a/laHue
34
Hmozo
TemaTnueckoe mJIaHUpoOBaHue (3 200 00yueHus1)
9k1acc
Haumen Conepxanue Koanuect dopma Hcnoan3oBaHue Jlara
OBaHME BO 3aHATHSA obopynoBanus «Touka
pasiena 4acoB pocTa»
1 BBoanoe 3anstue. MHCTpyKTax 1o TexHuke 6ezonacHoctu. 1 1 Oecena
I. Marnerusm 9u
2 OkcnepuMenTanbHas padora Ne 1 «Kommac. [Ipuanummn paboTs». 1 DKCIIEPUMEHT
[TpakTruyeckas padora Ne 2 «OpHUeHTHPOBAHUE C TOMOILBIO 1 IIpaKTHYECKast
KOMITaca. pabota




4 Marnurtsl. [leiicTBue MarHuToB. Perienue 3agau 1 HaOJI0ICHUE,
pelieHue
3a/1a4
OkcniepuMeHTalbHAs padota Ne 3 «3aHMMAaTETbHBIC OIBITHI C 1 DKCIIEPUMEHT
5 MarHuTamu».
MarnutHas pyaa. [lonesznsie nckomnaembie CamMmapckoii ooactu. 1 NpEe3eHTalN
JleiicTBMe MarHUTHOTO 10J1s1. MarauTHOE MoJie 3eMIIn. 1 JleMoHcTpanus
Ha 6aze IlenTpa "Touka Pocra" «M3MepeHue moIst MOCTOSIH-
HOT'0 MArHHTA»: ATYUK
MAar"gvTHOIO 110JI41, I10-
CTOSIHHBIM MarHuT IOJOCOBOH
8 JleiicTBHE MarHUTHOTO 1oJs. Pemenue 3anad. 1 pelieHue
3a1a4
9 DkcniepuMeHTalbHAs paboTa Ne 4 «/3roToBICHHE MAarHUTOBY. DKCIIEPUMEHT
10 [Ipe3enTanust IpoeKTOB. WCCIIEIOBAHUS
I'maBa II. DaekrpocraTnka 9y
11 OkcnepumeHTanbHas padota Ne 5 «Cratnueckoe 3JIeKTPUIeCTBOY. 1 SKCIEPUMEHT
12 OCTOPOXXHO CTATUYECKOE ANEKTpUUECTBO. Pemenue 3amau 1 pelienne
3azad
13 OkcnepuMeHTanbHast padora Ne 6 «3aHUMATETBHBIC OTIBITHD. 1 DKCIIEPUMEHT
14 DNEeKTPUUECTBO B UTpyIIKax. CXeMbl padOThI 1 MpaKTUyecKas
pabota
15 DIEeKTPpUUYECTBO B OBITY 1 KMHOIIOKAa3
16 DOkcnepuMeHTanbHas padota Ne 7 « YcTpoiicTBO OaTapeikm. 1 HaOII0/IeHNE
17 DkcniepuMeHTalIbHAs padoTa Ne 8 «300peTaem OaTapeiky». 1 MpakTUYecKast
pabota
18 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE
UCCJIEIOBAHMUS
19 [Ipe3enTanust IpoeKTOB. 1 Hay4YHbIE
UCCIIEI0BAHUS
20 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE

HCCICO0OBaHUA




I1I. Ceer

[
N

20 HcTounuku cBera. nexuus, neM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" SKCIepuMeHT | cBera Ha 3,5 B, ncrounuk
IMUTaHUA, KOMIIJICKT
NPOBOJIOB, IIeNieBas nuadpar-
Ma
21 Kak mMbI BUIUM? JIEKITUS, M.
AKCIIEPUMEHT
22 [Touemy MUp pa3HOLIBETHBIMN. JIEKIUS
23 OkcnepuMeHTanbHast padora Ne 9 «Teartp TeHei» DKCIIEPUMEHT
24 OkcnepuMeHTanbHast padora Ne 10 «ConHeuHble 3aliYUKN» sKcriepuMeHT | OcBeTuTeNb ¢ HCTOUHUKOM
Ha 6ase Llentpa "Touka Pocra" cBeTa Ha 3,5 B, ncrounuk
nUTaHusA, KOMILJICKT
MIPOBO/IOB, IIIeJIeBas quadpar-
Ma, NOJIYIUINHAP, IJIaHIIET
Ha IIJIOTHOM JIUCTC C
KPYTOBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBUIBHBIN CIIEKTP JEKIUs, IEM.
AKCIIEPUMEHT
26 Panyra B npupone. Mpe3eHTalUs
27 OkcnepuMeHTanbHast padora Ne 11 «Kak momy4uuts pagyry?». SKcnepuMeEHT | OCBETUTENh C HCTOUHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ucrounux
NUTAHUS, KOMIIJIEKT
IIPOBOJIOB, IIIEJIEBAs
nuadparma, moyuuIHHIp,
IUTAHILIET HA MIJIOTHOM JIU-
CTE C KPyTrOBBIM
TPaHCIIOPTUPOM
28 DKCKypcHs Oecena
29 Jlynnbie u CoHEYHBIE 3aTMEHUS. JIEKITUS, M.
AKCIIEPUMEHT
30 Kak cmomats myq? Oecena
31 3azepKaiibe. JEKLUs, IEM.
AKCIIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana» DKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIIEIOBAHUS

34 3aKIIIOUYUTEIBHOE 3aHATHE. 3alIUTA IPOEKTOB. 1 HCCIEeI0BaHUI
34

Hmozo

[Iporpamma nmpeanosnaraer pa3indabie GOpMbI KOHTPOJIS IPOMEKYTOUHBIX U KOHEUHBIX Pe3y/IbTaToB. B pe3ynbraTe u3ydyeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUH M HABBIKOB y4aluxcs OyAeT IpOXOAuTh B T€UEHUE YUeOHOTo Kypca - B popMe (PpOHTAILHOTO ONPOCa, CAMOCTOATEIbHBIX
IPaKTUYECKUX paboT, TUCKYCCHI C BBICTPOCHHBIMU JIOTHYECKMMH LIEMOYKaMHU U 10Ka3aTeabcTBaMU. OLleHUBAeTCs CaMOCTOSATEIBHOCTh
BBINOJIHEHUS 3a/1a4, TaK K€ paboTa ydalluxcsl OLEHUBAETCS ¢ yYETOM UX aKTUBHOCTH, Ka4eCTBa MOATOTOBIIEHHBIX BBICTYIICHUH,
JIeMOHCTPAIIMOHHBIX OIBITOB, YMEHHI penieHus 3a1ad. OLeHNBaeTCsl TAK)KE ydacTue B 00CYKICHHH, KaUeCTBO 33J]aBaeMbIX BOIIPOCOB, BJIaJICHUE

MOHOJIOTUYECKOH U AMAJOrMYeCcKOr peublo, YpOBEHb (PU3MUECKON KOMITETEHIIHH.

Hrorosas arrecraiusi o BHEYPOUHOH JEATEILHOCTH yyammxcs 7-9 kinaccoB «O3aiaueHHas (pU3UKa» IPOBOAUTCS B (hopme
JTUAAKTHYECKOT 0 3aJJaHusl B LIEJISAX OMpeIelIeHHs CTEIEH! OCBOCHHS YUallluMUCS y4eOHOro MaTepuasa 1o npakTHiecKoil pu3uke, B paMKax
OCBOCHMS OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILEro 00pa3oBaHMUs.

3a/aHusl OpUEHTHPOBAHBI HA MPOBEPKY YCBOCHUS COJEPIKAHUS Pa3/IeIOB/TEM:

- 83aumooeticmsue mei (NIOMHOCMb 8eWecmed, CUIA MpeHus, Kodgh@uyuenm mpenus) (Mooyb 7 Kiacc),

- DJleMenmbl CMAmMuKUY, Mmenjiossle A6LeHUs, INeKMPOCMAMUKA, 3AKOHbl NOCIOSIHHO20 MOKA, 3AKOHbl ONMUKU (M00Yb 8 Kiacc),
Dopma - oudaxmuueckoe 3a0anue (mecmol, npaKkmudecKue 3a0anusl, peuienue meop4ueckux 3a0a4) COCTaBICHbI B IBYX BapUaHTaXx.
Bpewms BeinoaHeHust paboThl — OJUH YPOK.

Ilnan padortsl (7 Ki1acc)

Homep | IIpoBepsiemblie 3JIEMEHThI IIpoBepsiembie yMeHMsI bana 3a

3aJaHUs | COJAEpP:KaAHUA BBINOJIHEHHE
3aaHus

1 [TpakTudeckas padora. YMenue coOparh NPakTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJIaHUs
2 OmnpenenurensHas Gpopmyia 3Hanue GopMys IJIOTHOCTh BEIECTBA, 1
BEJIMYHHBI CHUJIa TPEHHUS
3 N3mepenne Gpuznyeckoit YMeHue nosib30BaThbCsl U3MEPUTEIbHBIMU 1




BEJIMYMHBI. npubopamu, ONpeseNATh HEHY AEIEeHUs
npuOOpOB, U3MEPATH PUIUIECKYIO
BEJINYMHY.

4 BbruucnurensHble HABBIKU Boruncnare pu3nuecKyro BeIUYHHY, 1
3allUCBIBATh PE3YyJIbTAT B €AUHHLIAX
n3mepenus: CU

MakcuManbHOE KOJIMYECTBO OAIIIIOB 32 BHIMOJTHEHHE PaboThl cocTaBisier 10 Oaios.
BricTaBienne oTMeTOK: oTMeTKa «5» - 80-100% - 8-10 6amna, orMeTka «4» - 66%-79% - 70amnoB,ot™MeTKa «3» - 30%-65% - 6 — 3 Oanna,
oTMeTKa «2» - meHee 30% - 0 — 2 Gama.

Hrorosas arrecramus 7 Kjacca
«O3agavyennas puznka»

BapuantNel

Ncnonb3ys pel4askHbIe BEChI, MEPHBIN MIJIMHAP, CTAKAH C BOJIOH, HIMIHHIIP, COOEPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJISl OTIPEACTICHUS
IUIOTHOCTH MaTepuaja, U3 KOTOPOTO H3TOTOBJICH IMITHH/IP.

B 6anke oTBETOB:

e cemaiiTe pUCYHOK SKCIIEPUMEHTALHON YCTAaHOBKHU JJISl ONpeieNieHust 00beMa Tea;

e 3anumure GOpMyIly Uil pacdyera INIOTHOCTH;

® YKaXUTE Pe3yJbTaThl N3MEPEHUS MACChl HWINHIPA U €ro 00beMa;

® 3aNUIIMTE YUCIEHHOE 3HAYCHHE INIOTHOCTU MaTepHaia IMINHApa.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KpIOUKoM, TMHAMOMETP ¢ npeaenoM usmepenust 1H, auaamometp ¢ npenenom usmepenus SH, 2 rpysa maccoii 100r,
HaIpasJIsoas, coOepUTe IKCIEPUMEHTAIBHYIO YCTaHOBKY IS OINpeiesieHus K03 (QUIIMeHTa TPEeHHsI CKOJIBKEHUS MEXy OpyCKOM U

MIOBEPXHOCTBHIO HAMPABIIAIOLICH.
B Gnanke oTBeTOB:

® CJeNalTe PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKHU;



e zanumute GOpMyTy Ul pacueTa KodhHUIIMEHTA TPEHUS CKOIbKCHUS;

e VKaxuTe pe3ylbTaThl U3MEPEHHUS Beca OpycKa ¢ rpy3aMu U CHIIbI TPEHUS CKOJIbKEHHS IPU ABHXKEHUH OpYyCKa C Ipy30M O IOBEPXHOCTH
HAMpPaBJISAIONICH;

e 3anuunTe YMCIEHHOE 3HaYCHHE K03 PULImeHTa TPEHHSI CKOJIbKECHHUS.

OTBeThI 1 KpUTEPHH OLICHUBAHMS BBINOJHEeHUs 3a1aHni (7 Kjacc)
Bapuant Nel
1) V=Vo-V, 2) p=m/V

3)ym=66r; V=>56M1=56cm’; 4)p = 1.2r/cm®= 1200 xr/m’ .

Conep:xaHue KpuTepus Banast
[ToHOCTBIO MPAaBUIIBHOE BHITIOJIHEHHE 3a/IaHKs, BKITIOYAIOIIee B ceOst:
® CXEMaTU4HBIN PUCYHOK DKCIIEPUMEHTAIILHON YCTaHOBKU;
e (opmymy Ans pacuéTa UCKOMOW BEIMYHHBI 110 TOCTYITHBIM JJIsl H3MEPEHUS BETUUUHAM (68 OAHHOM cyuae OJis
onpeoenerus NIOMHOCMU Meia); 4
® TIPaBUJIBHO 3aMMCAHHBIC PE3YJBTATHI PSAMBIX U3MEPEHUN (8 OGHHOM clyuae pe3yibmamsl U3MEPEeHUss MAcCcbl mead U

obvema mena);
e TOJyYCHHOE MPABHIHLHOE YUCIICHHOE 3HAUCHHE UCKOMOM BETHUUHBI

[IpuBemeHbI Bce 2JIEMEHTHI TPaBUIILHOTO OTBETA 1-4, HO JOMyIeHa OMMOKA MPY BEIYMCIICHUH 3HAYCHUST HCKOMOM
BCIIMYHNHBI.

niimm

JonymieHa ommoka npu 0603Ha4eHUH SAMHUALL U3MEPEHUS UCKOMOM BETTMUUHBI. 3
niimm

JlonymieHa ommoKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIBHOM YCTaHOBKH, MJIM PUCYHOK OTCYTCTBYET, HITH
OTCYTCTBYET (popMyJiia B OOIIEM BHJIE AJIsl pacyeTa HCKOMOM BETUYMHBI




CrenaH pUCYHOK 3KCIIEpUMEHTAJIbHON YCTaHOBKH, IPABUIIBHO MPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHNUN BEJIMYUH, HO HE
3anucana ¢popmysa Ui pacyeTa HCKOMOM BETMYUHBI, U HE MOJIyYeH OTBET.

nJjin

[IpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSMBIX U3MEPEHUH BEITMUNH, 3ariucana GopMyia Jjs pacueTa HCKOMOI BETMUMHBI, HO
HE NOJIY4YEH OTBET, U HE NPUBEICH PUCYHOK IKCIEPUMEHTAIIBHOW YCTaHOBKH.

nJin

[IpaBunbHO NpHBEIEHBI 3HAYEHUS TPSAMBIX U3MEPEHM, TPUBEACH NPABWIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTaHOBKHU M (popMyia JuIst pacyeTa UCKOMOM BETMUMHBI

3anucaHbl TOJIBKO MPaBUIIbHBIE 3HAUEHUS IPSIMBIX U3MEPEHUM.

N

[IpuBeneHo npaBuUIbLHOE 3HAYEHHUE TOJIBKO OJJHOTO U3 MPSIMBIX U3MEPEHUH, U TIPEICTaBIeHa IPAaBUIILHO 3aliCaHHas
dbopMyIna as pacu€Ta HICKOMOU BEIIMYUHBI.

N

[IpuBeneHo npaBUIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMbBIX H3MEPEHUH, U CIeTaH PUCYHOK IKCIIEPUMEHTAIbHON
YCTaHOBKH

Bce ciyyan BBIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSM BhICTaBieHus 1, 2, 3 unu 4 6aios.
Pa3pozHennsie 3anmcu. OTCyTCTBHE MONBITOK BBINOTHEHHS 3a1aHUS

Maxkcumanvuoii 6aun

Bapuant Ne2
)]

2y

2) Fynp= F1p (1pu paBHOMEPHOM IBUKEHUM);

Frip=uN; N=P— Fyp=uP;u=



3) Fynp =0,44 H; P=2,8H
4 u=0,16

Coaepixanue KpuTepust

Banabl

[TomHOCTBIO MPaBUIIBHOE BHIIOITHEHUE 33/1aHUs, BKIIIOYAOIIEe B ceOsi:

® CXEMaTU4HBIN PUCYHOK DKCIIEPUMEHTAIILHON YCTaHOBKY;

e (dopmymy Ans pacueTa HCKOMOW BEJIMYHMHBI 10 TOCTYIHBIM JJIsl K3MEPEHUs BETUUUHAM (68 0aHHOM Cyyae O/l onpeoeieHus
K03 puyuenma mpenus);

® [IPaBUJIHHO 3aMHMCAHHBIC PE3YNBTATHI PSMBIX U3MEPEHUN (8 OGHHOM Cllyuae pe3yibmamsl UsMepeHus eca meia ¢ 08yMs
epY3aMU U CULbl MPEHUSL CKObICEHUS);

e [IOJy4YCHHOE [IPABUIILHOE YUCIIEHHOE 3HAU€HHE UCKOMOM BETMUUHBI

HpI/IBeI[eHBI BCC 3JICMCHTBI ITPABUJIBHOT'O OTBCTA 1-4, HO JOITylICHa OH_II/I6Ka IIpU BBIYUCIICHUHN 3HAYCHUA HCKOMOM BEJINYUHEL.
NJIn

JonymieHa ommoka npu 0603Ha4eHUH SAMHUALL U3MEPEHUS UCKOMOM BEJTMUUHBI.

NJIn

JlonymieHa ommoKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIBHON YCTaHOBKH, MIIM PUCYHOK OTCYTCTBYET, I OTCYTCTBYET
dhopmyrna B 001eM BHJIe IS pacueTa ICKOMOM BEJTUIMHBI

CrenaH pUCYHOK SKCIIEpUMEHTAIIBHONW YCTaHOBKH, ITPABUJIbHO MPUBEACHBI 3HAYCHUSI PSMBIX U3MEPEHUI BEJIMYUH, HO HE 3amlKcaHa
¢dbopmyna 11 pacueéTa HCKOMOW BEIMYMHBI, U HE IOJTYYEH OTBET.

nJjin

[TpaBmiIbHO PUBEIEHBI 3HAYCHHSI MIPSMBIX U3MEPEHUI BEJIMYMH, 3aicana (opMylia A pacyeTa HCKOMOW BETMYHHBI, HO HE
MTOJIyYEH OTBET, U HE MIPUBEJCH PUCYHOK SKCIEPUMEHTAIBHON YCTaHOBKH.

nJin

[IpaBunbHO NpHBEIEHBI 3HAYEHUS TPSAMBIX U3MEPEHM, TPUBEACH NPABWIBHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTaHOBKHU M (popMysia JUIst pacyeTa UCKOMOI BETHUNHBI




3anucaHbl TOIBKO MPaBUIbHBIC 3HAUECHUS MTPSIMBIX U3MEPEHU.

nim

[TpuBeneHo npaBUIIbHOE 3HAUEHHE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U MpeICTaBlIeHa PABUIILHO 3anKucaHHast hopMyma Jis
pacyeTa HCKOMOM BEJIMYUHBI.

nim

[IpuBeneHo npaBuUIbLHOE 3HAYEHHUE TOJIBKO OJHOTO U3 MPSIMbBIX U3MEPEHUH, U ClIeaH PUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKHU

Bce ciyyan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSIM BhICTaBieHus 1, 2, 3 unu 4 6aos.
Pa3pozHennsie 3anncu. OTCYTCTBHE MONBITOK BBIIOTHEHHS 3a1aHUS

MaxkcumanvHwiii 6an




Ilnan pa6otsi (8 kiacc)

Homep | IIpoBepsiemblie 3JIEMEHThI IIposepsiembie yMeHU S bana 3a
3aJaHusl | COAEPKAHUSA BBINOJIHEHHU e
3aaHus
1.1 SIBneHus TErIonpoOBOJHOCTH OOBsicHeHHE SBJICHUHN TETIONPOBOAHOCTH 1
1.2 ArperaTHble coctosiaus | UteHue rpadikoB HarpeBaHus TeJl. 1
BEIIIECTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKA [IpakTHyeckre yMeHuUs Mo paboTe ¢ IEKTponpudopamMu. Y MeHue 4
HaXO0XACHUS BEINYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOoro
2.1 SIBneHus TErIonpoOBOJHOCTH OOBsicHeHHE SABJICHUHN TETIONPOBOAHOCTH
2.2 ArperaTHble cocTosiHus | UreHue rpaukoB OXJIaXkICHUS TeJl.
BElIECTBA
2.3 3aKOHBI MOCTOSTHHOTO TOKa [IpakTrueckue ymMeHHUs IO paboTe ¢ ANEKTPONpruOOpaMu. Y MEHHE 4
HaXO0XKJICHHUS BEJIMYNHBI SKCIIEPUMEHTAIbHBIM METOJIOM
UTOoro 6

MakcumanbHOE KOJTUYECTBO OAJNIOB 32 BBITIOJIHEHHE PAOOTHI COCTABIAECT 6 OalIoB.
BricraBnenue ormeTok: otMeTKa «5» - 80-100% - 5-6  Oamna, oTMeTKa «4» - 66%-79% - 4 Ganna, otmeTka «3» - 30%-65%-__ 2-3  Gamna,
oTMmeTKa «2» - MmeHee 30% - 1  Oam.



IIpomexyTouynas arrecTanusa 8 Kiaacca
«O3agayennas pusuka»Bapuant 1

1.Ha cHer moyouim Tpu KycKa CyKHa pa3IM4HOM OKpacku: Oelblii, YepHbIid U 3eseHblid. Koria comHile nmpurpenno, To CIycTsi HEKOTOPOE BpeMst
10J] HUMU TpoTasi1 cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pHCYHKE 0003HaUeHO 0eoe, YepHOe U 3€JIeHOE CYKHO?

1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, uepHoe — 3, 3eneHoe — /.
3. benoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu xakoli TemnepaType HadaJcsl IpOLECC MIaBICHUS?
1.50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepure nens mo cxeme. OnpeaenuTe COMPOTHUBICHUE MIEKTPHUUECKUX JIAMI UCIIOJIB3Ys aMIIEpMETP, BOJILTMETP.

1

T

—] L
Puc, 176

IIpome:kyTouHas arTectanus 8 Kiiacca
«O3apavennas pusuka»Bapuanr2

1. K nmomreuke mpuOUTHI ABa OAMHAKOBBIX JIMCTa Oenol kecTu. BHYTpeHHsss MOBEPXHOCTh OJHOTO M3 HHUX IOKpBITa
KOTOThIO, 4° fipyrasi ocraBieHa Onectsmed. K HapyXHOH MOBEpXHOCTH JMCTOB IMPHKJIEEHbl BOCKOM CIHMYKU. MeXIy JTUCTaMU IMOMEHIAIOT
pacKaJIeHHBIH MeTayuTMuecKuil mapuk (puc. 93). OMHOBPEMEHHO JI OTHAAYT CIIMYKH OT JIMCTOB JKeCTh?

1. OnxHOBpEMEHHO.
2. OT 3aKOMYEHHOI MOBEPXHOCTH CIIUYKH OTIAAYT PaHbIIIE.
3. Ot OnecTsiei TOBEPXHOCTH CITUYKA OTMAAYT PaHbIIIE.

2. Ilpu kakoit Temneparype Hadajcs MpoLecc OTBEpIeBaHUs?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Puc. 101

e Colepure nens no cxeme. Onpenennure padoTy, BHIIOJIHEHHYIO 3JIEKTPUUYECKUMHU JJaMIIaMH B TEYEHUE 5 MUH, UCIIOJIb3Ysl aMIIEPMETD,

BOJIBTMETP, CEKYHJIOMEP

\ l
!
T =

Puec. 176




1
3) 1
2
3
4
1)2
3) 1
2
3
4

OTBeThI 1 KPpUTEPHH OLICHUBAHUSA BBINOJHEHUs 3a1aHuH (8 KJ1acc)

1 BapuaHnT
2)5

. CoOpartb 1emsb 1o cxeme.

. [logkmr04nTh aMIepMeTp U BOJIBTMETP, YYUTHIBAS MpaBUIIa MOAKIIOUEHHS IPUOOPOB.
. [IpoBectu npsiMble U3MEPEHUS (CHIIBI TOKA M HATIPSKEHMUS)

. I1o BeruMCIUTENHEHON (POPMYIIE  ONPEAETUTH UCKOMYIO BETHUUHY.

2 BapuaHT
2)2

. CobOpars 11emb 1o cxeme.

. [ToaxII04nTh aMIepMeTp U BOJIBTMETP, YYUTHIBAS MpPaBUIIA MOAKIIOUEHHS TPUOOPOB.
. [IpoBecTH nipsiMbie U3MEPEHHS (CHITBI TOKA U HATTPSKCHUS).

. ITo BBIYMCITUTEBHOM HOPMYJIE  ONPEACTUTH HCKOMYIO BEIMYHHY.



HroroBas arTecTanus Mo BHEYPOUHOH ACITEIBPHOCTH yHaIuxcs 9 kinaccoB «O3agaueHHasi PU3MKa» IPOBOIUTCSA B OpME3alIUThI TPOCKTOB.
dopma KOHTPOJIS — 3allluTa NpoekTa. Benymumu MetoamMu oOyueHus SABISIOTCSA: 00bICHUTEIbHO-WIITIOCTPATUBHBIHN, YACTUYHO-TTOMCKOBBIH,
HCCHGHOB&TGHBCKHﬁZ aHaJIn3 I/IH(bOpMaI_II/II/I, MMOCTAHOBKA 3KCIICPUMCHTA, ITPOBCACHUC I/ICC.HGI[OBaHI/II\/'I. O1H MCTOJbI B HaI/IGOﬂbH_IGI\/'I CTCIICHHU
o0ecreynBaroT pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH. Ponb yunTens B 00y4eHUH MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CaMOT0 Mpoliecca NesTeNbHOCTH yJalluXcs U €€ pe3yIbTaToB.

TpeGoBaHus K 3a1uTe MPOEKTA:

. Martepuan JocTyneH U HaydeH, ueu packpbIThl. KauecTBeHHOE U3JI0KEHHE COJIepKaHus: YeTKasl, FpaMOTHas pedb, Iepecka3 TeKCTa

(,Z[OHyCKaeTCH 3a4UTBIBAHHUC LII/ITaT); HanOoJIee Ba)KHEIE IIOHATHUA, 3AKOHBI U (bOpMy.HBI JAUKTYROTCA IS 3allCH.

. HarnsigHoe npencrasienne Matepuana (¢ UCIOJIb30BaHUEM CXEM, YepTeKel, pUCYHKOB, UCIIOJIb30BaHUE MPE3EHTAIIH )
. Hcnonp30BaHre MPaKTUYECKUX MUHU-UCCIIEOBAHUMN (TIOKa3 OMBITA)

. KauecTBeHHBIE OTBETHI Ha BOIPOCHI CIIYIIATEIEH 110 TEME

. Yetko chopMynupoBaHbl BHIBOJIBI

IIpudausuTenbHbIC TeMbl TBOPYECKHX NPOEKTOB, NPe3eHTAINN:
1. Kak u3meputh HEM3MEpUMOE.

2. TouyHOCTH U3MEPEHUH.

4. Ucropus kaneHaaps.

5. OT neco4HbIX YacoB O AaTOMHBIX.

8. ConHeuHas cucrema

9. CKOpOCTh IBMKEHUS TPAHCIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak ynepxaTb paBHOBECUE

12. Tlouemy manarot Tena



NudopmanuoHHO — MeTOAMYECKOE o0ecniedeHne

1. BHeypouHas nesiTeIbHOCTh IIKOJIBHIUKOB. MeToandeckuii KOHCTpYKTop: ocobue it yuutens/ JI.B. I'puropses, [1.B. Crenanos. — M.:
[Tpoceemenue, 2011. — 223 c. -. (CtanmapThl BTOPOTO TTOKOJICHHS).
2. BueypouHas neste’nbHOCTh. [IpruMepHbIii 11aH BHEYPOUHOH eI TENFHOCTH B OCHOBHOH IKoJIe: mocodue st yuutens/. B.I1. Crenanos, /[.B.
['puropseB — M.: [Ipoceemenne, 2014. — 200 c. -. (CtaHmapThl BTOPOTO MOKOJICHHUS ).

3. PaGouue nporpammsl. dusnka. 7-9 knaccel: yueOno-mMetoauueckoe nocodue/coct. E.H. Tuxonosa.- M.:/Ipoga, 2013.-398 c.
4. 3anumarenbHas pusuka. [Tepensman .M. — M. : Hayka, 1972.

5. Xouy 0bITh KymuOunsim. Dnpmanckuit .U, — M. : PUL] MK/, 2002.

6. ®usuka asa yBiedeHHbIX. Kubanpuenko A.A., Kubanpuenko U.A.— PoctoB u//l. : «®@enukcy, 2005.

7. Kak cratp yueHbIM. 3ansaTHs 1o (u3nke ais crapieknaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnos. — M. : I'mo6yc, 2008.

8. ®poHTaNIbHbIE JJA0OPAaTOPHBIC 3aHATHSA 110 Gu3uKe B 7-11 kmaccax obmeoOpa3zoBaTeabHbIX yupexaeHuii: Kaura mist yaurens./mon pea. B.A.
Bypoga, I'.I'. Hukucdoposa. — M. : IIpocsemenue, 1996. 12
9. denepanbHBINA TOCYTAPCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT [ DNEKTPOHHBIN pecypc]|. — Pexxum nocrtyma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eneparun// opumaibHbIi CalT. —
Pexxum nocryna: http://MmunoOpHayKu.pd/

10. Metoaunueckas ciyx0a. U3natensctBo «BMTHOM. JlaGopatopus 3Hanmii» [ DnekTpoHHbIi pecype]. — Pexxum nocryma: http://metodist.lbz.ru/
11. UrpoBas nporpamma Ha aAucke «Jlpakomia u 3aHuMartenbHas Gusuka» [ DIeKTpoHHbIN pecypc]. — Pexum nocryna: http:// www.media 2000.ru//
12. Pa3BuBaromue 31eKTPOHHBIEC UTPhI «Y MHUKH — U3y4aeM IUTaHETYy» [ DIeKTpoHHBIN pecypc]. — Pexxum nocrymna: http:// www.russobit-m.ru//
13. ABropckas mactepckas (http://metodist.1bz.ru).

14. Anroputmsl perieHus 3aaa4 o gusuke: festivai. lseptember.ru/articles/310656 17. @opmupoBaHre YMEHUM yYaIIUXCs PEMIaTh PU3HUECKUE
3amaun: revolution. allbest. ru/physics/00008858 0. html
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