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HopmartusHas 6a3za

e 3akoH P® «O0 o6pazoBanuu B Poccuiickoit @eneparm» Ne 273-D3 ot 29.12.2012;

®enepanbHbII rOCYJapCTBEHHBII 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 0011ero oopasosanus (IIpukas
MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17 mexadpst 2010 r. Ne 1897, B penakinu nprkasza
MunuctepcTBa 00pazoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nekadps 2015 r Ne 1577);
[J  IlpumepHasi oOCHOBHasi 0Opa3oBaTesbHAs TpOrpaMMa OCHOBHOTO OOIIero 00pa3oBaHus, 0JI00pEeHHAs! peleHueM
(dbenepanbHOro y4eOHO-METOIUYECKOTO 00BEAMHEHUS 110 001IeMy 00pa3oBaHuto (poToko oT 8 ampesnst 2015 . Ne
1/15);
e  ®degnepanbHblil IEpeUeHb YUEOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit @denepanuu K UCHOIb30BaHUIO B 00pa30BaTEIbLHOM Ipoliecce B 00111€00pa30BaTENbHBIX OpTaHU3aIMIX
MpH pear3alii UMEIONUX TOCYAaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTebHBIX MTPOTpPaMM HAa4YaIbHOTO 00IIEro,
OCHOBHOTO 0O0I1IET0, CpeTHET0 00IIero 00pa3oBaHus, YTBEPKIACHHBINA MTpUKa3oM MuHHCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 28 nexadps 2018 romga Ne 345 ¢ u3MeHEHUSIMU U TOTIOJTHCHHUSIMHU.

| denepanbHBIN MEpeUeHb YICOHHUKOB, PEKOMEHOBAHHBIX (JIOMYIIEHHBIX) MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit deneparuu k UCIOIB30BaHUIO B 00pa30oBaTEILHOM MPOIIecce B 001e00pa3oBaTeIbHBIX OpraHU3aIHIX
MIpH peanu3alii UMEIOLUX FOCyIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEIbHBIX TPOrpaMM HauyaabHOTO OOIIIEro,
OCHOBHOTO OOIIETO, CpeTHEro 00IIero oOpa3oBaHus, YTBEP)KICHHBIN MPUKa30M MHUHHCTEpCTBA 00pa30BaHus U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEHEHUSIMH U JTOTIOJTHEHUSIMH.
| Tlepedenb opraHu3zaiuii, OCyIIECTBISAIONINX BBITYCK YU€OHBIX TOCOOUMN, KOTOPBIE JOMYCKAIOTCS K
WCII0JI30BAHUIO NP peaIU3alKi UMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMm
Ha4yaJbHOTO 00I1Ier0, OCHOBHOTO O0IIIEro, CpeHero oo01ero o0pa3oBanus, yrBep KICHHBIN MpruKkazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3oBarenbHas MporpaMma 0CHOBHOTO o0iero oopazosanus MbOY Kuprunuesckas COIL;

e [IpumepHBIe MPOrpaMMbI BHEYPOUHO# AesitenbHOcTH. HavanbHoe 1 ocHOBHOE oOpasoBanue / [B. A. I'opckuid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3na. — M. : IIpocsemenue, 2014 — 111 ¢. —

(CranmapThl BTOPOTO TTOKOJICHHUS ).
e [Iporpamma ocHOBHOro obuiero oopazoBanus. @usnka. 7 - 9 xnaccsl (aBropsi:A.B. Ilepeiukun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 knaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.: JIpoda,
2015. — 400c.,

Jlata yTBEpKAECHUSA: 30.08.2024
Oomiee konmyecTBo yacoB: | 102
YpoBeHb peanu3aimu: 0a30BBIi

Cpok peanu3zanuu:

01.09.2024 - 31.09.2027




|. IlnanupyemMble pe3yabTaThl OCBOEHHMS KyPCa BHEYPOYHOM AeITeJIbHOCTH N0 (pU3NKe

[Iporpamma no3BosisieT JOOUBATHCS CIEAYIOUUX PE3YIbTATOB OCBOEHUS Kypca BHEYPOUHOH €SI TEIbHOCTU

OcHoBHasl TpyNNa y4amuxcs Hetu ¢ OB3
(BKJIIOYAsi MHTETPHPOBAHHBIX)
IMpeamerHbIe MeranpeaMeTHbIe JINYHOCTHEIE IIpeamerHbie MeTtanpeameTHbie JInuHOCTHEIE
- YMETb NOJIb30BAThCSA P. —ymetp pabotats mo | -pa3BuBaTh - IMETH P. —ymets paboTtaTh | -pa3BuBaTh
METO/IaMHU HAy4YHOT'O MPEeI0KEHHBIM IIO3HABaTeIbHLIE MPEJCTABICHUE O | IO MPEIOKEHHBIM | MTO3HABATEIIbHBIC




WCCIICIOBAHUS SIBJICHUN | MHCTPYKIUSAM; yMEHUE | WHTEPECHI, pHUpOJIC UHCTPYKIUSIM; WHTEPECHI,
TIPUPOJIBI; u3jaraTh MBICIHU B WHTEIUICKTYAJIbHBIE i | BaXKHEUIITHX YMEHHE U3JIaraTh
- MIPOBOJIHTH YETKOH JIOrHYECKOM TBOPUYECKUE buznuecKux CBOH MBICIIH B - MOTHBUPOBATH
HAOJIIOIEHU, MOCJEeA0BaTCIbHOCTH,; CIIOCOOHOCTH SIBIICHUI JIOTUYECKOH CBOM JICHICTBUS,
[IAHHUPOBATH U aHATM3UPOBATH yUaIInXcs, OKPY>KAFOIIIEeTO MOCJIEA0BATEILHOCT
BBITIOJIHATH coOCTBEHHYIO paboTYy: MUpa U IOHUMATh | H; - BOCIIPUHUMATH
PKCIIEPUMEHTHI; COOTHOCHUTb IIIaH H - MOTHUBHUPOBATh CBOM | CMBICI I1. — ymenue pCUb YUUTEIS
-00palaThIBaTh COBEpIICHHbIE ICHCTBYS; BBIpAXKaTh | (DU3HYECKUX OTJIMYaTh HOBOE OT |(OJTHOKJIACCHHUKOB),
pe3ysIbTaThl U3MEPEHUIA; | omepaluu, BHIACASTh  [FOTOBHOCTB B JIFOOOM 3aKOHOB; YK€ U3BECTHOTO; HETIOCPECTBCHHO
- IPEJICTaBIIATh 9TaIbl U OI[EHUBAThH CUTYyallu! IIOCTYIIUTEB | -IEMOHCTPUPYIOT | mepepabaThiBaTh HEe 0OpaIeHHYI0 K
[pe3yNIbTaThl U3MEPEHUI C | MEpy OCBOCHHUS COOTBETCTBUHU C yMEHHe MOJTY4ECHHYIO yJameMycs;
MOMOIIILIO TaOJIMIL, Ka)KI0T0, HAXOIUTh MpaBUIaMu paboTtath uHpopMaruio,
rpadukoB u Gopmyir; OIITHOKH, [TOBEICHMUS; pasHbBIMU JIeJ1aTh BHIBOJBI B -OIl€HUBATh
- 0O0HapYXUBAaTh YCTaHABIINBATh UX - BOCIPHHHMATH PeUb | HCTOYHUKAMM pe3yabTaTe COOCTBEHHYIO
3aBUCHMOCTH MEX]TY MIPUYHHEL. VAUTETIS uHGOpPMAITNH; COBMECTHOM YUeOHYIO
(bU3HIECKUMU I1. — oprienTHpOBaThCs  |(OJHOKIACCHUKOB), -yMeTh paboTHI Bcero JIEATENBHOCTD
BEIMYMHAMH, B CBOEH CHCTEME HEIMOCPEJICTBEHHO HE MPUMCHSITh KJlacca; yMeTh
-0OBSCHSTH MOJTYYCHHBIC | 3HAHUMN: OTJINYATH 0OpaIeHHyo K TEOPETHUCCKUE HAOJII0JATh U
pe3ynbTaThl U JIeJaTh HOBOE OT YK€ yJaiiemycs; 3HaHUA 10 OIMCKLIBATh
BBIBO/IBI H3BECTHOTO; busuke Ha SIBJICHUS
-OIICHUBATh T'PAHUIIBI nepepabdaThIBaTh -OIICHUBATh IIPAKTHKE; K. — ymets
MOTPEITHOCTEMN MOJTYYCHHYIO COOCTBEHHYIO - yMETh paboTath B mape u
pe3yibTaToOB M3MepeHui; | nHopmanmio, nenare | yueOHyIo ICII0b30BaTh KOJIEKTUBE;
- YMETb MPUMECHSITh BBIBO/IbI B pe3y/IbTaTe NeSATENbHOCTb: CBOM  [TOJTyYEHHBIE
TCOPETUYCCKUE SHAHUS COBMECTHOH pabOThI JIOCTYDKCHHS, 3HAHUS B
o (hM3KKe Ha TIPAKTUKE; BCETO KJIacca; yMeTh CaMOCTOSTEIILHOCTD, [[IOBCEIHEBHOMN
-pemath puznvecKue aHAJIM3UPOBATH WHUIUATHUBY, PKU3HH (3KOJIOTHS,
3a/1a4d Ha IPUMEHEHHUE SIBJIEHUS OTBETCTBEHHOCTD, OBIT, OXpaHa
MOJIy4YEHHBIX 3HAHUH; K. — ymerb paboTath B | IpUUMHBI HEyIAY OKpYKaromien
- BBIBOJUTH U3 nape U KOJJICKTHBE; CpeIIbl)
PKCIIEPUMEHTATBHBIX 3¢ heKTUBHO - TPOBOJUTH
(haKTOB M TEOPETUUECKHUX | pacrpenemsTh HAOII0ICHHS
Mozenelt puzndeckue 00s3aHHOCTH buznuecKkux
3aKOHEL; SIBJICHUI;
- yMETb JOKIAAbIBATh O -U3MEPSIThH
€3yJIbTaTaX CBOETro buznueckue




UCCIIEI0BAHUS; BEJIMYHHBI
- y4aCTBOBATh B
JMCKYCCUU, KPaTKo U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-HCII0JIb30BaTh
CIPaBOYHYIO JIUTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOopMaINH.

B npouecce BHEYpPO4YHOIi 1eATEILHOCTH B IIK0JIE PEHIAIOTCS CJIeAyIe KOPPeKIHOHHO-PA3BUBAIOIINE 3a/1a4H:
1. Pazsumue u koppexyusa enumanus
2.DopmuposaHue YHUBEPCAbHBIX YUeOHbIX YMeHUll

3.Pazsumue peuu

Copeprxanue BaeypouHoii resiteJIbHOCTH 10 pusuke «O3anauennast pusnka»7 Kiace

Ne HasBanme pasgesa (Tembl) Conepxxanue yueOHOI0 nmpeamera, Kypca

1. HepBOHa‘laﬂbeIe CBCICHHUA O L[eHa ACJICHUA U3MCPUTCIIBHOI'O an60pa. Onpez[eneHI/Ie HCHBI ACJICHHA U3MCPUTCIIbHOI'O MUJINHIPA.
Onpez[eneHI/Ie TCOMCTPUYICCKHUX PasMCPOB TCJIA. H3zroroBienue HU3MCPUTCIIbHOI'O HHUJIMHAPA. I/I3MepeHHe

CTPOCHHUH BeIIECTBA
TCMIICPATYPhI TCJIA. I/IBMepCHI/Ie pasMCPOB MaAJIbIX TCJI. I/ISMepeHI/Ie TOJIIIUHEBI JIUCTa 6YM3.FI/I.




2. | B3aumoneiicTBue Tel W3mepenne cKopocTH IBWKEHUs Tena. M3mepenue Maccsl Tena HenpaBuiibHOM popmel. M3mepenue
IJIOTHOCTH TBepAoro Tena. Mzmepenne oovema myctotsl. MecnenoBanue 3aBUCUMOCTH CHUJIBI TSKECTU
oT Macchl Tena. OrnpeneneHre Maccel U Beca Bo3ayxa. Clio)keHHe CHIl, HalpaBJIEHHBIX 110 OJTHOM
npsimoii. Mi3Mepenue xecTkocTu npyKuHbl. M3mepenue ko3 guiiienTa CHitbl TPEHUS CKOJIbKEHMUSL.
Pemenune HecTaHAapTHBIX 33134

3. | AaBuenue. /laBjieHue ;kuaKkocTeid n HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IJIOUIa1M ToBepxXHOCTU. OnpesieneHue 1aBieHus

9308 TBEPJOIo Tesa. Belunciaenue cuibl, ¢ KOTOpoil atMocdepa JaBUT Ha MOBEPXHOCTh cTojia. OnpeaeneHue
Macchl Tena, MIaBaIero B Bojae. Onpesenenne mioTHOCTA TBeporo Tena. Onpesenenue oobema
KycKa Jbjia. MI3yuenue ycnoBus niuaBaHus Teil. Pelenne HecTaHAApTHBIX 3a7a4
4. | PaGoTa u MOIIHOCTD. Brraucnenue paboThl 1 MOIITHOCTH, Pa3BUBAEMOM YUEHHKOM IpH noapeMe ¢ 1 Ha 3 aTax.
Onpenenenve BeIMTpbilIa B cuiie. HaxoxaeHue nieHTpa tsykectu miaockoi ¢purypsl. Beruucnenne KI1/Q
Ineprus HAaKJIOHHOM IUIOCKOCTH. M3MepeHne KMHeTH4eCKo dHeprun. M3smepeHne NoTeHIHaIbHON SHEPTUH.
Pemenne HecrangapTHHIX 3a7a4.
8 KJ1acc
Ne Ha3zBanue pa3nena (Tembl) Conep:xanue y4yeOHOr o nmpeamera, Kypca
1. | ®usnyeckuii MeTO H3yUEeHHSA Omnpenenenue 1eHbI AeeHUs TPUOOPOB, CHATHE MOKa3aHui. Onpeenenre NorpenHocTein
NMPUPOABLI: TEOPEeTHYECKUH 1 W3MEpEHUH.
IKCIMEPUMEHTAIbLHbIH
2. | TennoBble ABJIEHUS U METOAbI UX Onpenenenne yJUIMHEHNs Tela B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Penenne 3anad Ha
O — OTIpEJEIIEHNE KOJINYECTBA TEIUIOTHI. I [puMeHenne TeninoBoro paciuupeus 1is perucTpauuu
TeMIeparypsl. McciaenoBanne npoeccoB IUIABJICHUS U OTBepAeBaHus. M3ydeHue ycTpoiicTBa
TeII0BBIX JBUraresied. [Ipubopsl A u3MepeHHst BIaKHOCTH BO3/lyXa.
3. | DaekTpuyeckue siBJIeHUS U MeTObI Omnpenenenne yaenbHOro CONPOTUBIICHUS IPOBOAHUKA. 3akoH OMa Ul yyacTKa uenu. Pemenue
e — 3az1ad. MCCJ‘IGIEOB%).HI/IG Y UCIIOJIB30BAHHUE CBOMCTB IEKTPUYECKUX KOHJEHCATOPOB. Pacyer
notpeOnseMoii anexrposnepruu. Pacuer KI1J] anexrpudeckux ycrpoiicTB. Perenune 3a1au Ha 3aK0OH
Jxoyns -JIeHna.

4. | DnekTpoMarHuTHbBIE SIBJICHHS ITonmy4yenune u pukcupoBaHHOE U300paKEHUE MarHUTHBIX NoJiel. M3ydyeHne cBoiCTB
JIEKTpoMaruura. Msydenne Moaenu aiekTpoaBurarens. Penienre kauecTBEHHbIX 3a1a4.

5. | Onruka N3yuenue 3akoHOB oTpakeHusi. HabmogeHne oTpaxeHnus U mpeaoMieHus ceera. M3o0paxenus B

JIMH3aXx. OHpe,Z[CJ'ICHI/IC r'’IaBHOI'O (I)OKYCHOFO pacCToAdHUuA U ONTHUYECKOMN CHUJIbI JIUH3HI. Ha6J'IIOIICHI/IC
I/IHTep(I)CpeHI_[I/II/I cBera. Pemienue 3amad Ha MMpCJIOMJICHUEC CBCTA. Ha6J'IIOIICHI/IC IMOJIHOT'O OTPaKCHUA
CBCTa.




9 kiacc

Ne HasBanmue pasgesa (Tembl) Coaep:kanue yueOHOr0 npeamMera, Kypca

1. | Marnerusm Kowmmnac. [Ipunnun pa6otel Maraur. MarHuTsl 0J0COBbIE, TyroBble. MarauTHast pyaa. MaruutHoe
noJie 3emiu. M3rotoBnenue Maraura. Penienne kaueCTBEHHbIX 3a/1a4.

2. | DaekrpocraTHka DNEeKTpUYECTBO Ha pacdyeckax. OCTOPOKHO CTATHUECKOE AJIEKTPUUYECTBO. DIIEKTPUUECTBO B
UTpYyLIKaX. DIEKTPUUYECTBO B OBITY. YCTpoiicTBO OaTapeliku. Pemenne HecTaHIapTHBIX 3a/1a4.

3. | CBer Ucrounuku cBera Ycrpoiicto 1inaza. CosnHeunsie 3aitunku. Teds. 3armenue. [[BeTa koMmakT aucka.
MpeubHbI cniektp. Pagyra B npupone. Jlynnsie u Cosnneunsie 3aTmenus. Kak ciomars myu? Kak
3akK€4b OTOHb? PeleHre HeCTaHIapTHBIX 3a/1ay.

MeTtoabl 00yueHusi 1 POPMbI OPraHU3ANMHU J€ATETLHOCTH 00yUAIOIIUXCS
Peanu3zanust mporpaMMbl BHEYPOUHOM JesTeNnbHOCTH «O3anadeHHas pu3uka» npeanosaraeT HANBUAYATbHYIO U TPYNIOBYIO paboTy

o6yqaroumxc;1, ITAaHUPOBAHUEC U IMTPOBCACHUC MCCICI0BATCIILCKOr0 3KCIICPUMEHTA, CaMOCTOSATEIbHBIN C60p JaHHBIX IJId PCIICHUA MMPAKTHUYCCKUX
3a1a4, aHajlu3 U OLCHKY IMOJIYYCHHBIX PE3YJIIbTATOB, U3TOTOBJICHUC ocooui u MOI[CHGI;’I. HporpaMMa npeaycMaTpmuBacT HE TOJIbKO O6y‘IaI-OH_II/IC nu
Pa3BHUBAKOIIUEC LCIIN, ee pcam3anunsa CHOCO6CTBy€T BOCIIMTAHUIO TBOp‘ICCKOﬁ JINYHOCTH C aKTHBHOMU JKU3HEHHOM TTo3uIeii. Beicokux PE3YJIbTAaTOB
MOT'YT JOCTHYb B JAHHOM CJIy4a€ HC TOJIbKO YYCHHKHU C Xopomeﬁ IIKOJIBHOM yCII€BACMOCTBIO, HO U BCC I_ICJ'ICYCTpeMJIéHHBIC AKTHUBHBIC pe6;ITa, YiKC

c/IeNaBIINe CBOU MPO(eCcCHOHANBHBIN BHIOOD.

OOyuenue ocyuecTBiseTcs Mpu nojaepxke LienTpa 06pa3oBaHus ecTeCTBEHHO-HAYYHOH HalpaBIeHHOCTH «Touka pocTay, KOTOPBIH

CO3J1aH JUIsl pa3BUTHUS Y O0Y4aIOLIUXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, HH(OPMAILIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHON HANpPaBIEHHOCTH, a TAKXKe JUISl MPaKTUYECKOH 0TpabOTKH y4eOHOTOo
MaTepuaia 1no yaueoHomy npeamery «duznkay.

TemaTuueckoe manuposanue (1 200 odoyuenus)



Triacce

Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Jlara
oBaHHe BO 3aHATHA obopynoBanns «Touka
pasiena 4yacos pocrtay
1 BBonHoe 3anaTre. IHCTpYKTa 10 TEXHUKE OE30TIACHOCTH. 1 Gecena O3HaKoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit maboparopueit
"Touka pocra"
(nemoHCTpanusa
TEXHOJIOTUHU U3MEPEHUS)
. [lepBoHayabHbIE CBEIEHUS O CTPOEHUH BelllecTBa A
2 OxcnepumenTanbHas padora Ne 1 «OnpeaeneHne 1eHbl AeTeHUs 1 skcnepuMeHT | JInHelka, JeHTa MepHasl,
Pa3IUYHBIX TPUOOPOBY. W3MEPUTEIbHBIN ITUITHHJIP,
Ha 6a3e Llentpa "Touka Pocra" TEPMOMETP, TATUUK
TEeMIIepaTypbl
3 OxcnepuMeHTanbHas padorta Ne 2 «OnpeneneHue TeoMeTPUISCKUX 1 skcriepuMeHnT | HaGop reomerpudeckux
pa3MepoB Tem». Te
Ha 6a3e Llentpa "Touka Pocra"
4 [IpakTuueckas padota Ne 1 «M3rotoBieHrne n3MepuTeIbLHOTO 1 MpaKTHYecKas
HWIMHAPAY pabota
5 OkcnepumeHTanbHas padboTa Ne 3 «M3mepenue TeMiiepatypbl Tem 1 AKCHEPUMEHT
6 OkcnepuMeHTasbHas padoTa Ne 4 «3mepeHue pazMepoB MajbIx 1 AKCIEPUMEHT
TEI.
7 DkcnepuMmeHTanbHas paboTa Ne 5 «M3mMepeHune TONIUHBL JTUCTa 1 HKCHEPUMEHT
Oymarm»
T'nasa |l. B3aumoaeiicrBue Tei 124
8 DkcniepuMeHTanbHas padboTa Ne 6 «M3mepeHue cKopocTH JBUKEHUS 1 AKCIIEPUMEHT
TE.
9 Pemrenue 3amau Ha Temy «CKOPOCTh pABHOMEPHOTO JIBUKECHUSD) 1 perieHue
3a1a4y
10 DkcniepuMeHTanbHas paboTta Ne7 «M3mepenune maccsl 1 karmm 1 AKCIEPUMEHT AIICKTPOHHBIE BECHI

BO/JIBI».
Ha 6a3e IlenTpa "Touka PocTa"




11 OkcnepuMeHTanbHast padota Ne 8 «3MepeHune mIoTHOCTH KycKa 1 sKcriepuMeHT | JIunelika, 1IeHTa MepHas,
caxapa» M3MEPUTEITBHBIA IWINH/D,
Ha 6a3e LlenTpa "Touka PocTa" ANIEKTPOHHBIC BECHI
12 OkcnepumeHTalbHas padora Ne 9 «M3mepenue nioTHoCTU 1 sKcriepuMeHT | JIuHelika, 1eHTa MepHas,
XO35IICTBEHHOT'O MBLIaY. M3MEPUTEIBHBINA IINH/ID,
Ha 6a3e LlenTpa "Touka Pocra" ANIEKTPOHHBIC BECHI
13 Pewmrenue 3amau Ha Temy «I11OTHOCTB BewiecTBay. 1 pelieHue
3a1a4
14 OkcnepumenTaibHas padota Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 DKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJa.
15 OxcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl U Beca 1 AKCIIEPUMEHT
BO3JlyXa B KOMHATe»
16 OkcniepuMeHTalIbHAs padota Ne 12 «CiioxkeHue crit, HalpaBlIeHHBIX 1 skcriepuMmenT | IlraTus, peruar, nuneiixa,
110 OJHOM MPSIMOI». JIBa OJJMHAKOBBIX IPy3a, /1Ba
Ha 6a3e IlenTpa "Touka PocTa" 6“‘”‘%: HUTB HEpaCTHKUMad,
JIMHEUKA U3MCPUTECIIbHAA,
JIMHAMOMETD
17 OxcnepumeHTanbHas padota Ne 13 «M3mepeHune sKeCTKOCTH 1 skcriepumenT | Ilratus ¢ kpenexom, HaGop
MIPY>XKUHBD) MPYKHH, HA00p TPYy30B,
Ha 6aze Ilentpa "Touka Pocra" JIMHEHKA, TTHAMOMETP
18 OxkcnepuMmeHTanbHas padborta Ne 14 «M3mepenune kordduimenta 1 aKcriepuMeHT | JlepeBsHHBIN OPYCOK,
CHJIBI TPEHUS CKOJIBKCHUS. HabOp rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" yecKast CKaMbs,
JMHAMOMETP
19 Pemenne 3amau Ha Temy «Cuia TpeHUs». 1 perieHue
3a1a4
I11. JaBaenue. /laBieHue :KAAKOCTEl U ra3oB A |
20 OkcnepuMeHTanbHast padora Ne 15 «ccnenoBanue 3aBUCUMOCTH 1 HKCIIEPUMEHT
JIaBJICHUS OT IJIOIIAIN TOBEPXHOCTH
21 OkcnepuMeHTanbHast padota Ne 16 «Onpenenenue qaBieHus 1 DKCIIEPUMEHT
HWIMHAPUYECKOTo Tenay. Kak Mbl BuanM?
22 OkcnepuMeHTanbHast padota Ne 17 «Brruucnenue CHitbl, ¢ KOTOpOi 1 AKCIEPUMEHT

aTMocdepa 1aBUT Ha MIOBEPXHOCTH cTojay. [louemy mup
Pa3HOLIBETHBIMN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Maccel Tena, 1 HKCTIEPUMEHT
IJIaBAIOIIETO B BOJEY.
24 OkcnepuMenTanbHast padora Ne 19 «OnpeneneHue mioTHOCTH 1 sKcriepuMeHT | JIunelika, 1eHTa MepHas,
TBEP/OTO TEJIay. WU3MEPUTEIIbHBIN [IHITUH]IP,
Ha 6a3e LlenTpa "Touka PocTa" ANIEKTPOHHBIC BECHI
25 Pemenne kauecTBeHHBIX 331a4 Ha TeMy «IliaBaHue Tem. 1 pelieHue
3a1a4
OkcnepuMeHnTanbHas padora Ne 20 «M3ydeHne ycrnoBuil IaBaHus 1 OKCTIepUMEHT | [lmHamomerp, mratus
26 TE. YHUBEPCAJIbHBIN, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" HUAHP
(MeH3ypka), Tpy3
UWIMHAPUYECKAN U3
CIICIIMAJIBHOT'O IIJIaCTHKA,
HUTB, ITOBApCHHAA COJIb,
TajJIo4Ka JJisd nepeEMENIn-
BaHUA
IV. PaGoTa u MOIIIHOCTH. DHEPTUsA 8u
27 OxcnepumeHTanbHas padorta Ne 21 «Berancinenue padboThI, 1 AKCIIEPUMEHT
COBEPIIICHHON IIKOJILHUKOM TP ToibeMe ¢ 1 Ha 2 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BprayucieHne MOITHOCTH 1 AKCIEPUMEHT
pa3BUBaeMOi IIKOJILHUKOM IpHU NoabeMe ¢ 1 HaZ sTax»
29 OkcnepuMeHTanbHast padota Ne 23 «OnpeiesieHue BHIUTPhIILA B 1 sKcnepuMeHT | Ilonsrxkwsrit u
cuiie, KOTOPBIN JaeT MOJABWKHBIN U HEMOIBMKHBIN OJIOK. HETIO/IBHKHBIA OJIOKH, HAOOP
Ha 6a3e Llentpa "Touka Pocta" I'Py30B, HUTh, TMHAMOMETD,
IITaTHB, TNHEHKA
30 Pemenne 3amau Ha Temy «Pabora. MoIHOCTEY. 1 periecHue
3a1a4
31 OkcnepumenTanbHas padora Ne 24 «Berancnenune KI1J] HakmoHHO#M 1 skcnepuMeHT | IllTatuB, MexaHuuecKas
IUIOCKOCTH». CKaMbsi, OPYCOK C KPHOUKOM,
Ha Ga3ze Ilentpa "Touka Pocra" JIMHEHKa, HabOp rpy30B,
JAUHAMOMCTP
32 DkcniepuMeHTanbHas paboTa Ne 25 «M3mepeHne KHHETHIeCKOH 1 AKCIEPUMEHT
SHEPTUU Tellay
33 Pemenue 3anay Ha Temy «KuHeTnyeckast JHEPTHs». 1 pelieHue

3aga4




34 HToroBbiii KOHTPOJIb 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTnuyeckoe mianupoBanmne (2 200 odyuenus)
8kiacce
Haumen Conep:xanue Koanuect Dopma Hcnoan3zoBanue Jara
OBaHUE BO 3aHSATHSI o0opynoBanus «Touka
pasjiena 4yacos pocTta»
|. ®u3nyeckuii MeTox M3YyUYEeHUSI PUPO/IbI: TEOPETHUYECKHUI U 34y
IKCIMEPUMEHTAIbLHBII
1 Brognoe 3anstre. MHCTpyKTaX MO TEXHUKE O€30TIaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6aze LlenTpa "Touxa Pocta" uupoBoit 1abopaTopueit
"Touka pocrta"
2 OkcnepuMeHTanbHas padora Ne 1 «OnpeaeneHue eHbl AeIeHUs 1 aKcriepuMeHT | Jlmnelika, neHTa MepHasi,
MPUOOPOB, CHATHE TTOKA3aHUI HU3MCPUTEIbHBIN HHIMHAD,
Ha 6a3e Llentpa "Touka Pocra" TCPMOMETP, TATHUK
TeMIIepaTypbl
3 Omnpenenenre NorpemnHocTel n3Mepenus. Penienre ka4ecTBEHHbIX 1 pelieHue
3azad. 3a1a4
I'naBa Il. TenJioBble siBJIEHUSI U MEeTObI UX HCCJIETOBAHUSA 8u
4 Ornpenenenre yAJIMHEHHs Tella B IPOLIECCE U3MEHEHUS 1 OTIBIT - JlabopatopHsbrit
TEMIEPATYPHI UCCIIEIOBAHUE | TEPMOMETP, AATUUK
Ha Gasze Ilentpa "Touka Pocra" TEMIIEPATyPhI
5 Pemrenue 3a1au Ha onpeeneHne KoJInuecTBa TEIIOThI. 1 perieHue
3a1a4
6 [IpuMeHeHue TEeTI0BOTO paclIupeHus Uil pErucTpaluu 1 MPE3CHTALIMS




TEeMIEpaTyphbl. AHAIH3 U 0000IIEHNE BO3MOKHBIX BAPHAHTOB
KOHCTPYKIUH.

7 DkcniepuMeHTaNbHAs padota Ne 2 «MccnenoBanue mpoieccon 1 SKCTIIEpUMEHT | JlaTyuk TemMmepaTypel,
IJIABJICHUS M OTBCPACBAHU. KaJIOpUMETP, COCY C
Ha 6a3e LlenTpa "Touka Pocra" TAOMIKMM JIHTIOM, COCY]L C
BOJIOU, BJICKTPOHHBIC BECHI.
8 IIpaktuyeckas pabora Ne 1 «M3ydeHue cTpoeHHs KPUCTAIIOB, UX 1 IIPAKTHYECKAs
BBIPAILBAHUE. pabota
9 N3ydenue ycTpoicTBa TEIUIOBBIX ABUTATEIIECH. 1 JIEKLIUS
10 [Tpubops! asst u3MEepeHust BIAXKHOCTH. DKCIIEpUMEHTalbHas paboTa 1 SKCTIIEpUMEHT | JlaTumk TemMmepaTypel,
Ne 3 «Onpenenenue BIaKHOCTH BO3yXa B KAOMHETAX IIKOJIBD» TEPMOMETP, MapJis, COCY[ C
Ha 6a3e Ilentpa "Touka Pocra" BOJIOM
11 Pemenune kauecTBeHHBIX 3a1a4 Ha onpeaenenue KIIJ[ remiooro 1 pelieHue
nBurareis. https://uchitel.pro/3agaun-Ha-Kna-TemI0BbIX- 3a1a4
BUTATEIIEH/
I11. DaekTpuyeckue siBJIEHUSI 1 METObI UX HCCJIET0BAHUSA 8u
12 [Ipaktrueckas padota Ne 2 «OnpeaeneHue yaeabHOTO 1 npakThdeckas | JaTuuk HanmpsKeHus,
COIIPOTHUBIICHUS PA3JINYHEIX IPOBOJIHUKOB). pabota BOJIIBTMETD JABYXIIPENCIbHBIN,
Ha 6a3e Llentpa "Touka Pocra" HCTOYHHUK INTAHU,
KOMILIEKT ITPOBOJOB,
PE3HUCTOPBI, KITF0Y
13 3akon Oma aJ1s ydacTka mnenu. Pemenue 3amad. 1 perieHue
3a1a4
14 HccnenoBanue M UCTIOIB30BAHUE CBOMCTB JICKTPUYECKUX 1 HaOJII0ICHUE
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTH COITPOTUBIICHUS IPOBOJHUKOB OT 1 pelieHue
TEMIEPATYPHI. 3a1a4
16 [Tpaktuueckas padota Ne 3 «PacueT norpebisiemoit 1 npakThyeckas | Jaryuk Toka, JaTuuK
ANEKTPOIHEPTHH COOCTBEHHOTO J0OMaY. pabota HAIPAXKCHUA, aMIICPMETP
Ha 6a3e I{enTpa "Touka PocTa" ABYXIPE/ICIBHbBIN, BOIBTMETP
HByxnpeZ[eHLHLIﬁ, JJaMITIO4YKa,
HCTOYHUK IMIUTAaHUA,
KOMIUICKT IIPOBOAOB, KJIIFOY
17 Pacuer KIIJ] anexTpuuecknx ycTponCTB. 1 pelieHue

3aga4



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

18 Pemrenue 3anau Ha 3akon Jlxoyns - Jlenna. 1 perieHue
3ama4
19 Pemrenne kauecTBEHHBIX 3a/1a4. 1 JIeoBast urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS Su
20 [Tomy4yenue u puKcHpOBaHHOE N300paKEHIE MAarHUTHBIX TIOJIEH. npaktudeckas | JemoHcTpanus
ya
Ha 6a3e Llentpa "Touka Pocra" paborta «H3MepeHre MArHUTHOI'O
MOJIsA BOKPYTI ITPOBOJAHUKA C
TOKOM»: JaTYUK MAarHuTHOI'O
I10JIs, JIBa
mTaTuBa, KOMIIJICKT
IMPpOBOAOB, NCTOYHUK TOKaA,
KIIFO4
21 N3ydeHue cBONCTB 3J€KTPOMarHuTa. 1 HaOJI0ICHHE
22 N3ydenue Mmoenu 37€KTpOABUTaTES. 1 JIEKIUS, JIEM.
OKCTIEPUMEHT
23 DKCKypcHs. Oecena
24 Pemrenne kaueCcTBEHHBIX 3a/1a4. 1 perieHue
3a1a4
V. OnTuka 10
25 N3ydeHne 3aKOHOB OTpaXkEeHUSI. 1 JICKIUS, JIEM.
AKCHEPUMEHT
26 DOkcnepuMmeHTanbHas padora Ne 4 «HabmroneHue oTpaxeHus u 1 SKCIEPUMEHT | OCBETHUTENb C HCTOUHUKOM
IPEJIOMIIEHHUS CBETAY. cera Ha 3,5 B, HCTOYHMK
Ha 6a3e IlenTpa "Touka PocTa" ITUTAHUA, KOMILICKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, MOJYUUIUHAP, INIAHIIET
Ha IIJIOTHOM JIMCTE C
KpPYTOBBIM TPAHCIIOPTHUPOM
27 OkcnepuMeHTanbHast padota Ne 5 «300paskeHust B TMH3aX». 1 9KCTIepUMEHT | OcBeTHTENb C HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, nctoyHHK
MUTaHUS], KOMILIEKT
MPOBOJIOB, IIeNeBas Auadpar-
Ma, 3KpaH CTaJbHOMH,
HaIPaBIISIONIas ¢
W3MEPUTENBHON LIKAIOM,
coOuparoIme JIUH3HI,




paccenBarolas JIMH3a, Claig
«Mogenb npeameray B
peirTepe
28 OkcniepuMeHTaNbHAs paboTa Ne 6 «Onpesesienre TIIaBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO PACCTOSTHUS M ONITUYECKOM CHIIBI JIMH3BI».
29 OkcnepumenTaibHas padota Ne 7 «Habmoienue nuureppepeHunu u 1 DKCIIEPUMEHT
T(paKIy CBETay.
30 Pemrenue 3a1a4 Ha peOMIICHHUE CBETA. 1 perieHne
3amad
31 DkcniepuMeHTaIbHAs padoTa Ne 8 «HaburoieHue moIHoro 1 AKCIIEPUMEHT
OTPaXCHHSI CBETAY.
32 Pemenne kauecTBEHHBIX 33a4 Ha OTPaXKEHHE CBETA. 1 pelieHue
3amaq
33 3amuTa mpoekToB. [TpoeKTEI. UCCIICIOBAHUS
34 HTOroBblii KOHTPOJIbL 3HAHM. 1 IUIAKTUIECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe mianupoanue (3 200 odyuenus)
9kJiacc
Hanmen Conep:xanue Koanuect ®opma HUcnoan3oBanue Jlara
OBaHHeE BO 3aHATHsI o0opynoBanns «Touka
pa3nena 4acoB pocta»
1 BBonnoe 3anstue. MTHCTpyKTaxK 10 TeXHHUKE Oe30macHOCTH. 1 1 Oecena
|. MarneTuzm 94
OkcnepuMenTanbHast pabora Ne 1 «Kowmmac. [TpuHnum paGoTsy. 1 AKCIEPUMEHT
[IpakTuueckas pabota Ne 2 «OprueHTUPOBAaHUE C TOMOIIBIO 1 MpaKTHYeCcKast

KoMI1acay.

pabora




4 MaruwuTsl. [lefictBue MaruuToB. Pemenue 3agaq 1 HaO0JII0/ICHHE,
pelieHue
3ama4
DxcnepuMmeHTanbHas padora Ne 3 «3aHUMATENbHBIC OIIBITHI C 1 AKCHEPUMEHT
5 MarHuTaMm.
6 MarnutHas pyna. [lonesnsie nckonaemsie Camapckoit 00macTu. MIPE3CHTALIHS
JleficTB€ MarHUTHOTO TOJI. MarHuTHOE 1oJie 3eMITH. Jemoncrpauust
Ha 6ase Llentpa "Touka Pocra" «M3mMepenue 1oJIsi MOCTOSIH-
HOI'0O MarHuTa»: 1aT4ukK
MAar"duTHOI'O I10JId, I10-
CTOAHHBIM MAarHuT I110JIOCOBOU
8 JlerictBue MarauTHOrO noJis. Pemenne 3anay. 1 pelieHue
3amaq
9 OxcnepuMmeHTanbHas padota Ne 4 «3roToBieHrne MarHuToOBY. AKCIIEPUMEHT
10 [Ipe3eHTanus MpoeKToB. UCCIICIOBAHUS
I'nasa Il. DnekTpocraTuka 94
11 DOxcnepumeHTanbHas padota Ne 5 «CraTnueckoe AIeKTPHIECTBOY. 1 AKCIIEPUMEHT
12 OCTOpOKHO cTaTUYECKOE dNEeKTpruecTBO. Penienue 3anau pelieHue
3a1a4
13 DkcnepuMeHTallbHasA padoTa Ne 6 «3aHMMATEIbHBIE OIBITHDY. 1 AKCHEPUMEHT
14 DIEeKTpUYECTBO B Urpymkax. CxeMbl paboThl 1 MIpaKTHYECKas
pabora
15 DIEKTPUUECTBO B OBITY 1 KUHOTIOKA3
16 DkcniepuMeHTanbHas paboTa Ne 7 « YerpoiicTBo OaTapeikmy. 1 HaOI0ICHIE
17 DOkcnepuMmeHTanbHas padota Ne 8 «300peraem GaTapeiiky». 1 MpaKTHYECKast
pabota
18 IIpesenTanus NpoeKToB. 1 Hay4yHbIE
UCCIIeIOBaHUS
19 [IpesenTanys NpoeKToB. 1 Hay4yHbIE
UCCIIeIOBaHUS
20 [Ipe3enTanus NpoeKToB. 1 Hay4yHbIE

HUCCICI0BaHUA




I11. CBer 154
20 Hctounuku cBera. 1 neknus, aeM. | OcBeTuTens ¢ HCTOUHMKOM
Ha 6a3e LlenTpa "Touka PocTa" sKcrepuMeHT | cBera Ha 3,5 B, nucrounux
UTaHus, KOMIIJICKT
MPOBOJIOB, IIeieBas Auadpar-
Ma
21 Kaxk mbI Buapm? 1 JICKITHS, JIEM.
OKCIIEPUMEHT
22 [Touemy MUp pa3HOLBETHBIM. 1 JeKUus
23 OkcnepuMeHTanbHast padbora Ne 9 «Tearp TeHei» OKCTIEPUMEHT
kcriepuMeHTabHas padota Ne 10 «CoTHeUHbIC 3aYUKI) AKCIIEPUMEHT BETHUTENb C HCTOYHUKOM
24 C) 6ota Ne 10 «C OcBeTHTeNh ¢ HCTOYHUKO
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ucTOYHUK
IUTaHWuA, KOMIIICKT
MIPOBOJIOB, IIeNieBast auadpar-
Ma, NOJYOUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBIITBHBIN CIIEKTP 1 JICKIIHS, IEM.
HKCIEPUMEHT
26 Panyra B mpupoe. MIPE3CHTAIIHS
27 OkcnepumenTanbHas padota Ne 11 «Kak nomyduuts pagyry?». sKcnepuMeHT | OCBETUTENb C HCTOYHUKOM
Ha 6aze LlenTpa "Touka PocTa" cBera Ha 3,5 B, nctounmnk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IlleJieBast
nuadparma, HOIyLIHHID,
IUTAHILIET Ha MJIOTHOM JTU-
CTE C KPYrOBBIM
TPAHCIIOPTUPOM
28 OKcKypcus 1 Oecena
29 Jlynusie u ConHeyHbIE 3aTMEHUS. JIEKIHS, JIEM.
AKCIEPUMEHT
30 Kak ciomats 1yu? Oecena
31 3a3epKaise. JEKLUS, IEM.
AKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana» 1 AKCIEPUMEHT




33 3amura mpoeKTOB 1 UCCIICIOBAHUS

34 3aKII0YUTEIbHOE 3aHATHE. 3aIIIMTA MPOEKTOB. 1 UCCIICTIOBAHMSI
34

Hmozo

[Tporpamma nipeamnosnaraet pa3innunbie GOpMbI KOHTPOJISI TPOMEKYTOUHBIX U KOHEUHBIX PE3YJbTAaTOB. B pe3ynbpTaTe M3ydeHus: JaHHOTO Kypca
KOHTPOJIb 3HAHUHW M HABBIKOB y4aluxcst OyJeT MpOXOAUTh B T€UEHHE y4eOHOTO Kypca - B (hopMe GPOHTATHLHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPaKTUYECKUX PabOT, JUCKYCCHI C BEICTPOECHHBIMH JIOTHUYECKUMU IETTOYKAMU U JoKa3aTeabcTBaMu. OLIEHUBAETCSI CAMOCTOSITEIbHOCTh
BBITIOJTHEHUS 33]1a4, TaK jkK€ padoTa ydanuxcsi OICHUBAETCS ¢ YUETOM MX aKTUBHOCTH, Ka4€CTBA MOATOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, YMEHUH pereHus 3a1ad. OneHuBaeTcs TaKkKe y9acTre B 00CYK/IEHUH, KaueCTBO 3a1aBa€MbIX BOIIPOCOB, BIIaJICHUE

MOHOJIOTUYECKON U AUATIOTHYECKON Peublo, YpOBEHb (GPU3NYECKON KOMIETEHITHH.

Hroroas aTTecTarusi o BHEYPOUHOH JACATEIBHOCTH ydanuxcs 7-9 kinaccoB «O3amavyennasi Gu3nkay npoBoAUTCs B hopme
IMIAKTHYECKOTO 3a/IaHVsI B LIEJSIX ONPEICTICHHS CTETIEHN OCBOCHUS YUaIlIMMHUCS yI4eOHOTO MaTepuaia 1o MpakTHIecKoi pusnke, B paMKax
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHUL.

3amaHus OpUEHTHPOBAHBI HA ITPOBEPKY YCBOCHUS COJICPIKAHUS Pa3ICIIOB/TEM:

- g3aumooelicmaue mei (WIOMHOCMb eueCmad, CUla mperus, Kodgguyuenm mpenus) (Mooyas 1 kiacc),

- 9/IeMeHmbl CIMamuKU, Meni08ble A61eHUsl, DIeKMPOCMAMUKd, 3aKOHbl HOCMOSHHO20 MOKA, 3AKOHbL ONMUKU (MOOy1b 8 kiacc),
Dopma - oudakmuveckoe 3a0anue (mecmol, NPAKMuUYecKue 3a0anus, peueHue meopuecKux 3a0ai) COCTABIICHbI B IBYX BapHaHTaX.
Bpewmst BbITIOSTHEHUST pabOThI — OJIUH YPOK.

ILtan pa6otsl (7 Kiaacc)

Homep | IIpoBepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHUsA bann 3a

3aJaHNSA | CO/IEP KAHMS BBINOJIHEHH e
3alaHusl

1 [IpakTuueckas pabora. YMmenue coOpath NPakTUYECKYIO 1

YCTaHOBKY COTJIACHO 3aJlaHMs
2 OnpenenurensHas Gopmyna 3HaHue GOpMyIl IUIOTHOCTH BEILIECTBA, 1
BEJTMYUHBI CHJIa TPEHUS
3 W3mepenune ¢puznueckoit YMeHue 1mosib30BaThCsl N3MEPUTEIbHBIMU 1




BEJIMYUHBI. npubopamu, OTIPENIENATh LEHY JeJICHUs
puOOPOB, U3MEPATH PUIUIECKYIO
BEITMYUHY.

4 BbrancnurenbHbIe HaBBIKH Bbraucnare Gu3nuecKyro BeIUYHHY, 1
3alMCBIBATH PE3YIbTAT B €ANHUIIAX
u3mepenus: CU

MaxkcuManbHOE KOJIMYECTBO OAJIOB 32 BHITIOJHEHHUE PaboThI cocTarisier 10 Gamios.
BricraBiaenne otMeTok: orMeTka «5» - 80-100% - 8-10 6amta, ormerka «4» - 66%-79% - 70ammoB,orMeTka «3» - 30%-65% - 6 — 3 Oainia,
otMmeTka «2» - menee 30% - 0 — 2 Gamia.

Hrorosass arrecramus 7 Kjacca
«O3anauennas ¢pusuka»

BapuantNel

Wcnonb3ys pblyakHble BEChI, MEPHBIN IIHUIIMHIP, CTAKaH ¢ BOAOH, IUIMH/P, COOEPUTE SIKCIIEPUMEHTAIbHYIO0 YCTAaHOBKY JJISl OTIpeAeTIeHUS
IJIOTHOCTU MaTepuaia, U3 KOTOPOTO U3rOTOBJIEH LIHIIMHIP.

B Giianke oTBETOB:

e c/enaiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH JUIsl ONpe/ieieHusl 00beMa Tena;

e 3anumurTe GopMyiy AJs pacueTa INIOTHOCTH;

®  YKAXKUTE Pe3yNbTaThl U3MEPEHUS MACCHI LWIMH/IPA U €ro 00beMa;

® 3aMUIINTE YUCIECHHOE 3HAYCHHE IUNIOTHOCTU MaTepuaa UINHApa.
Bapunant Ne2
Hcnonb3ys Opycok ¢ KprouKoM, AMHAMOMETp ¢ mpeaenoM usmepenus 1H, muaamomerp ¢ npeaenom usmepenus SH, 2 rpysa maccoit 100r,
HanpapJIsIoIIas, coOepuTe HKCIEPUMEHTAIBHYIO YCTAaHOBKY /IS OIpeesieHHs Ko pHUIMEeHTa TPEHUS CKOJIBKEHUS MEXKIYy OpyCKOM U

MOBEPXHOCTHIO HAMIPABJISIFOIICH.
B OiraHke OTBETOB:

e cJelnaiiTe PUCYHOK BKCHepHMCHTaHLHOﬁ YCTaHOBKH;



e 3anumure GopMyy s pacyeTa KodhdUIMEeHTa TPEHUS CKOJIbKEHHUS;

e VKaxuTe pe3yabTaThl U3MEPEHUS Beca OpycKa C Ipy3aMH M CHIIbI TPEHUS CKOJIBKEHHSI ITPU ABMKEHUH OpYyCKa C TPY30M I10 MOBEPXHOCTH
HANpPAaBJISAIONICH;

e 3amummMTe YUCIECHHOE 3HaUeHHE K03 (HUITMEHTa TPEHHUS CKOJIbKCHUS.

OTBeTHI H KPUTEPHH OLIEeHNBAHHUSI BHITIOJIHEHNs 3aganmii (7 Kjiace)
Bapuant Nel
HV=V-V; 2) p=m/V

3ym=66T; V=56Mm1=56 om®: 4Hp=12 r/em® = 1200 kr/mS.

Conep:xxaHue KpuTepus Bbanabl
[TosHOCTRIO TPaBUIIBHOE BBHITTOJTHEHHUE 33aHUs1, BKITIOYAOIIEee B CeOsl:
® CXEMaTHYHBIH PUCYHOK SKCIICPUMEHTAIBHON YCTAHOBKH;
e (opmyny it pacyéTa HICKOMOM BETHMYUHBI TI0 JTOCTYITHBIM JUISl U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cyuae Ol
onpeoeienus NIOMHOCMU meia),; 4
® MPaBWIHHO 3alMCAHHBIC PE3YJIbTAThl IPSIMBIX U3MEPEHUI (8 OAHHOM CyYae pe3yibmanmvl UsMEPEeHUss MACChbl mea u
oOvema mena);
e  [OJIyYCHHOE MPABHILHOE YHUCIICHHOE 3HAYCHUE UCKOMOM BEITUUMHBI

[IpuBeneHbI Bce 2NIeMEHTHI MPAaBUILHOTO OTBETa 1-4, HO IomyllieHa OMKOKa P BHIYMCICHUU 3HAYCHUS HCKOMOM
BEITUYHHBI.

nim

JlomyiieHa ommoka npu 0003HauYECHUH €TUHUI] U3MEPEHUSI ICKOMOW BEITMYUHBIL. 3
nim

JlomyiieHa onrmoka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAIbHON YCTAaHOBKH, WM PUCYHOK OTCYTCTBYET, UITU
OTCyTCcTBYeT hopMyna B 00IIeM BUIE Ui pacueTa HCKOMOM BEITUYNHBI




CraenaH pUCYHOK 3KCIIEPUMEHTAIIBHOMN YCTAHOBKH, ITPaBUJIBHO NPUBEEHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEINYNH, HO HE
3anucana (opMyrna Juis pacyeéTa HICKOMOM BEJTMYUHBI, U HE MOJy4eH OTBET.

NJin

[IpaBUIBHO TPUBEACHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEIMYHH, 3anrcana Gopmyra Jjs pacueTa HCKOMOW BEJIIMYHHBI, HO
HE NOJIy4eH OTBET, U HE IPUBEJICH PUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH.

nJjin

[IpaBunbHO NpUBEIEHBI 3HAYEHUSI IPSIMBIX U3MEPEHUH, IPUBEICH MTPaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIEPUMEHTAJIbHOW YCTAHOBKH U (pOpMyIIa JuIs pacueTa UCKOMOW BETMUHUHBI

3amnucadsl TOJILKO MMPaBHUJIbHBIC 3HAYCHHUA IIPAMBIX I/I3M€p€HI/II\/'L

nim

HpI/IBeI[CHO IMPaBHUJIIbBHOC 3HAYCHUEC TOJBKO OJJHOTO U3 IPAMBIX I/ISMepeHl/If/'I, " MPECACTaBJICHA ITPABUJIBHO 3allMCaHHAasA
dbopmyna s pacueTa HICKOMOM BETMYHHEI.

N

HpI/IBeHeHO MPaBHUJIIBHOC 3HAYCHUEC TOJBKO OJJHOTO U3 IPAMBIX I/ISMepeHI/Iﬁ, " CACTIaH pPUCYHOK BKCHepHMeHTaHBHOﬁ
YCTAHOBKHA

Bce ciydan BeImosHEHUs, KOTOPHIE HE COOTBETCTBYIOT BHIIIIEyKa3aHHBIM KPUTEPHUSAM BbIcTaBleHus 1, 2, 3 wim 4 6amios.
Pa3posnennsbie 3anucu. OTCyTCTBHE MOMBITOK BHIMOTHEHUS 3a1aHUS

Maxcumanvuoiy 6aun

Bapuant Ne2
1)

=

2) Fynp= Frp  (TIpy paBHOMEPHOM JIBUXKCHHUN );

Fp=uN; N=P — Fyp=uP; =



3) Fyup =0,44 H; P=2,8H
4) L =0,16

Coaepikanue KpuTepusi

Banasl

[TonHOCTBIO MPaBUIIFHOE BBHIMOJIHEHNE 3aJaHUS, BKIIIOYAIOLIee B ceOsl:

® CXEMAaTHYHBIN PUCYHOK KCIIEPUMEHTAJIbHON YCTAaHOBKH;

e (GopMyny Ul pacueTa HCKOMOM BETMYMHBI TIO JOCTYIHBIM /711 U3MEPEHUSI BETUUMHAM (8 OAHHOM CIyuae 05 OnpeoeieHus
Koaghhuyuenma mpenus),

® PaBWIHHO 3alMCAHHBIE PE3yJIbTaThl MPSAMBIX UBMEPEHUHN (8 OaGHHOM Cyuae pe3yibmamyl UsMepeHus 6eca meid ¢ 08yMs
2pY3amMu U CUNbL MPEHUS CKONbICEHUS),

¢ TIOJY4YEHHOE IIPABUIBLHOE YMCIECHHOE 3HAYCHUE NCKOMOM BEJIMYHHBI

[IpuBeneHbI Bce 371€MEeHTHI MPaBUILHOTO 0TBeTa 1-4, HO momyiieHa omrOKa Mpy BEIUMCICHUH 3HAYEHHSI HCKOMOM BEJIMYUHBI.
nim

JlomyiieHa omnoka npu 0003HauYeHUH €IUHUL] U3MEPEHUSI ICKOMON BEIIMYUHBIL.

nim

JlomyiieHa onmoka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIBHON YCTAHOBKH, HIIM PUCYHOK OTCYTCTBYET, UJTU OTCYTCTBYET
(dbopmyia B 0011eM BUAE IS pacueTa UCKOMOU BETHUNHBI

CraenaH pUCYHOK SKCIIEpUMEHTAIbHON YCTAaHOBKH, IPaBUJIHO MIPUBECHBI 3HAYSHUS IPSAMBIX U3MEPEHUI BEIUYHH, HO HE 3allucaHa
¢dopmyna 11 pacueéTa KICKOMOM BEJTMUUHBI, U HE MOJIy4eH OTBET.

NJIN

IIpaBuIBHO NpUBEAEHBI 3HAYECHUS NPSAMBIX H3MEPEHUH BEJIMUMH, 3anucaHa GopMysa ajs pacueéTa HCKOMOW BEJIMYHMHBI, HO HE
IIOJIyYEH OTBET, U HE NPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTaHOBKH.

NJIN

IIpaBuibHO NPUBENEHBI 3HAYECHUSI IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTaHOBKU U (popMyJia JUlsl pacueTa HCKOMOM BEJIMUHHBI




3amnucanbl TOJILKO MMPaBUJIbHBIC 3HAYCHUA IIPAMBIX H3MepeHHI>i.

nim

[TpuBeaeHO MPaBUIBLHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MIPSIMBIX U3MEPEHUH, U TIPEICTaBICHA IPABUIILHO 3aNMCaHHast GopMyria Jyis
pacyeTa HICKOMOW BEJIMUMHBI.

nim

[IpuBeneHO NpaBUIIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPAMBIX U3MEPEHUH, U CIIEIaH PUCYHOK SKCIIEPUMEHTAIbHON YCTAHOBKHU

Bce ciydan BBITIOJTHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUAM BbICTaBIeHH 1, 2, 3 nim 4 6amios.
Pa3po3nennsbie 3anucu. OTCyTCTBHE MONBITOK BBIMOIHEHUS 3a/1aHUs

Maxcumanvuoii 6ain




Ilnan pa6otsl (8 Kiaacc)

Homep | IlpoBepsiemble 3JIeMEeHTBbI IIpoBepsiemble yMeHust Bbaju 3a
3a/laHusl | COMEPIKAHUS BBINOJIHEHH e
3aiaHus
1.1 SIBneHus TEIIOnpoOBOJHOCTH OObsicHEHUE ABJIEHUHN TEIUIONPOBOIHOCTH 1
1.2 ArperatHble cocrosiHus | UteHue rpadukoB HarpeBaHus TEL. 1
BEIIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTuueckre ymMeHus o paboTe ¢ dIeKTponpudopamu. Y MEeHHE 4
HAXOXJICHHUS BEJTMYUHBI SKCIIEPUMEHTAIHLHBIM METOJIOM
UTOro 6
2.1 SIBIIEHUS TETUIONPOBOIHOCTH OObsicHEHNE SIBICHUHN TEIJIOPOBOTHOCTH 1
2.2 ArperatHblie coctosiHus | UteHue rpaukoB OXJIaXACHUS TeJl. 1
BEIECTBA
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTrueckre ymMeHHs 10 paboTe ¢ AIEKTponpubopamMu. Y MEHHE 4
HaX0XJACHUS BEIUYUHBI SKCIIEPUMEHTAIBHBIM METOJ0M
UTOro 6

MakcumanbHOE KOJMYECTBO OAJIIOB 32 BBHIMOJIHEHUE paOOThI COCTABISIET _6  Gaios.
BricTraBiaeHne otMeTok: otMeTka «5» - 80-100% - 5-6 Oamna, otmMeTka «4» - 66%-79% - 4  Gamna, otMeTka «3» - 30%-65% - 2-3  Oamna,
oTMeTKa «2» - meHee 30% - 1 Oamn.



IIpome:kyTouHasi arTecTanus 8 kjacca
«O3apavennas puzunka»Bapunanr 1

1.Ha cHer nosioxunu Tpu Kycka CyKHa pa3iau4HON OKpacku: Oenblii, yepHbIM U 3eseHblil. Korna conHie npurpeno, To CIycTsi HEKOTOpPO€ BpeMst
o1 HUMH tipoTasii cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pUCYHKE 0003HAYeHO Oeltoe, YepHOe U 3eJICHOE CYKHO?
1. Bemoe — 1, ueproe — 2, 3enenoe — 3.
2. bemnoe — 2, ueproe — 3, 3enenoe — 1.
3. Bemoe — 3, ueproe — 1, 3eneHoe — 2.

2. Tlpu kako#t TeMmiepaType HadaJics IpoIIece TUIABICHUS? Prc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nensb 1o cxeme. OnpenennuTe CONPOTUBICHHUE IEKTPUUECKUX JIaMII UCIIONb3Ys aMIIEPMETP, BOIBTMETD.

1

i

-] e
Puc. 176

IIpomexyTounas aTrrecTanus 8 kiacca
«O3apauennas ¢pusuxka»Bapuanrt2

\ , K JOIICYKE HpI/I6I/ITI>I JABa OJJMHAKOBBIX JIMCTA 0eJI0H KEeCTH. BHYTpeHHHH IMMOBEPXHOCTHh OJJHOI'O U3 HUX ITOKPBITA KOIIOTBIO,

a apyras octaBieHaOnectsmei. K Hapy:KHOI TOBEPXHOCTH JIUCTOB MPUKIICCHBI BOCKOM CITUYKHU. MeX Iy JTUCTaMH TOMEUIAIOT PacKaJIeHHbIN MeTaTHUeCKUN
mapuk (puc. 93). OTHOBPEMEHHO JIU OTHALYT CIIMYKU OT JIUCTOB KECTH?

1  OpHOBpEMEHHO.
2. Ot 3aKOMYeHHON MOBEPXHOCTU CIIMYKU OTIATYT PaHbIIIE.
3. Or GnecTsiei MOBEPXHOCTH CUYKH OTHAAYT PAHbIIIE.

2. Ilpu xakoii Temrepatype Hadajcs pOLEecC OTBEPAEBAHUS?



c) a (°c) 3
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

e CoOepure tens no cxeme. Onpenenure padoTy, BHITOJIHEHHYIO 3JEKTPUYECKUMHU JaMIIaMH B T€YEHHUE 5 MHUH, UCIIOJIB3Ys aMIIEpMETP,

BOJIbTMCTP, CCKYHIOMED

e )
;|
T
- L

Puc. 176



11 2)5
3) 1. CoOparthb Lenb 1o cxeme.



OTBeTBI K KPUTEPUHU OLNCHUBAHUSA BBINNOJITHCHUS 3agaHui (8 K.]'[aCC)

1 BapuanT
2. IloaKiTF0OuuTh aMIEPMETP M BOJIBTMETP, YUHUTHIBAsI IPABHJIIA TTOAKIIOYECHUS TIPHOOPOB.
3. IlpoBectu npsiMbie H3MEPEHHs (CHITBI TOKA M HAIIPSKCHHUS)
4. [To BEIYUCIUTENFHON (OPMYIIE  ONPEAETUTH UCKOMYIO BEJTHUUHY.

2 BapMaHT
1)2 2)2
3) 1. Cobparth 11€11b 10 CXEME.
2. [ToAKIIOUUTh aMIIEPMETP M BOJBTMETP, YUUTHIBAsI IPABUIIA TIOAKIFOUCHHS TIPHOOPOB.
3. [IpoBecTr npsimbie U3MEPEHHUS (CUITBI TOKA U HATIPSHKCHUS).
4. T1o BBIYMCITUTEIBHON GOPMYJIe  OMPEACTUTh HCKOMYIO BETHUUHY.



HTorosas aTrecTanus o BHEYPOUHOH NEATENBbHOCTH ydamuxcs 9 knaccoB «O3agaueHHast PU3UKA» TPOBOAUTCS B (POpPME3aIUTHI TPOEKTOB.
dopma KOHTPOJIS — 3allKTa MPoeKTa. Beaymumu MmeTo1aMu 00y4deHUs SBISIOTCS: 00BICHUTEILHO-WUTFOCTPATUBHBIHN, YaCTHYHO-TTIOMCKOBBIH,
HCCIIEI0BATENIbCKUM: aHaIM3 UHPOPMAIUH, IOCTAHOBKA SKCIIEPUMEHTA, POBEIECHUE UCCIIEOBAHUN. DTU METObl B HAaUOOJIbILIEH CTENIEHN
00ecIeYnBaroT Pa3BUTHUC NO3HABATCIIbHBIX MHTCPCCOB, MHTCIIJICKTYAJIbHBIX H TBOPYCCKUX cnocobHocreii. Poib YUYHUTCIIA B O6y‘-ICHI/II/I MCHACTCA. OH
BBICTYIIAET KaK OPraHU3aTOp, KOHCYJIbTAHT, SKCIIEPT CaMOro Mpolecca ACATEIbHOCTH yJalluXcsl U €€ Pe3yJIbTaToB.
TpeOGoBanus k 3a1UTe NMPOEKTA:

® MaTCpI/IaJ'I AOCTYIICH XU HAYUCH, UJICU PACKPBITHI. KaugecTBennoe n3ioxenue COZACPpIKaHUA: Y€TKad, I'paMOTHasA pCyb, ICPECKA3 TCKCTAa

(I[OHYCKaCTCH 3a4YUTBIBAHHEC III/ITaT); Hanbojee BaXKHEIS IIOHATHA, 3aKOHBI U q)OpMYJ'II)I JUKTYIOTCS IJIA 3allCH.

. Harnsnnoe npencrasienne Mmatepuana (C UCTIOIb30BaHUEM CXEM, UePTEKEl, pUCYHKOB, HCIIOJIb30BaHUE MPE3EHTALINN )
. Hcnonb3oBaHne NpakTUUECKUX MUHU-UCCIIEIOBAHUM (ITOKA3 OIbITA)

. KauecTBeHHBIE OTBETHI HA BOIIPOCHI CITyIIATENIEH 10 TeEMe

. Yertko chopMyarpoBaHbI BBIBOIBI

Ipudan3ureabHbie TEeMbl TBOPUYECKHUX MPOEKTOB, IIPEe3eHTAIMIA:
1. Kak u3mMeputh HEM3MEPUMOE.
2. TOYHOCTh U3MEPEHHI.
4. Ucrtopus kaneHaaps.
5. OT mecoYHbIX YacOB JI0 ATOMHBIX.
8. Conneunas cucrema
9. CkopocCThb ABUKEHUS TPAHCIIOPTA B TOPOE
10. Dueprus Betpa
11. Kak ynep»xatb paBHOBECHE

12. ITouemy nagaroT Tena



NudopmannoHHo — MeTOAMYECKOE o0ecnieyeHne

1. BHeypouHast nesiTeIbHOCTh IIKOJIBHUKOB. MeToan4eckuii KOHCTpYKTOp: mocobue st yuurens/ [1.B. I'puropses, I1.B. Crenanos. — M.:
[Mpoceemienue, 2011. — 223 c. -. (CtangapThl BTOPOTO TOKOJICHUS).
2. Bueypounas nesitenbHOCTB. [IprMepHBIi 11aH BHEYPOUHO NEsITEIPHOCTH B OCHOBHOH mIKoJie: mocodue st yuurtenst/. B.I1. Cremanos, /1.B.

I'puropses — M.: [Ipocsemenue, 2014. — 200 c. -. (CrangapTsl BTOPOTO TOKOJIECHUS).
3. Paboune nmporpammel. @usuka. 7-9 kinaccel: yaebHo-meroauueckoe nmocooue/coct. E.H. Tuxonosa.- M.:[poda, 2013.-398 c.
4. 3annmatensHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.
5. Xouy 0bITh KymuOunsiM. Dnemanckuit .. — M. : PUL] MK]], 2002.
6. ®usnka yig yBieueHHbIX. Knbanpuenko A. 4., Kubanpuenko U.A.— PoctoB u//l. : «®enukcy, 2005.
7. Kak crath yaeHbIM. 3ansTus 110 pusuke 1 crapireknaccHuKoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnios. — M. : I'mo6yc, 2008.

8. ®dpoHTaNbHBIE JTA00PATOPHBIC 3aHATHS TI0 Pu3nke B 7-11 kmaccax o0meoOpa3oBaTenbHBIX yupexkaennii: Kaura ais yaurens./mon pea. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : TIpocsemmenne, 1996. 12
9. ®denepalibHbIN rocyaapcTBEHHBIA 00pa30BaTeNIbHbIN cTaHaapT [DneKTpoHHbIN pecypc]. — Pexum nocryna:

http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannn// opuuansHpiii cat. —Pexum
noctyna: http://munoOpHayku.pd/
10. Meroanueckas ciyxx6a. U3narensctBo «BMHOM. Jlaboparopus 3Hanmin» [ DnekTpoHHBIH pecypc]. — Pesxxum nocryna: http://metodist.lbz.ru/
11. UrpoBas nporpamMmMa Ha Jaucke «JIpakoiira u 3annmMarenabHast Gusnka» [DnekTpoHHsiil pecype]. — Pexxum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaromI#e 3JIEKTPOHHBIE HIPhI Y MHUKH — U3y4aeM IUIaHeTy» [DneKTpoHHbIN pecype]. — Peskum moctyma: http:// www.russobit-m.ru//
13. ABtopckas mactepckas (http://metodist.lbz.ru).
14. AnropuTMBI pemeHus 3aaa4 no gusuke: festivai.lseptember.ru/articles/310656 17. @opMupoBaHrue yMEHHH yJalIuXcs pemarb GU3NIECKue
3amgaun: revolution. allbest. ru/physics/00008858 0. html
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