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Hopmartushas 6a3za

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

®enepanbHbIi rOCyJapCTBEHHBII 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 0011ero oopazosanus (IIpuka3
MunncrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 nexadps 2010 r. Ne 1897, B penakimu npukasa
MunuctepctBa 00pazoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexadps 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0OpazoBaTeNbHAas MPOrpaMMa OCHOBHOTO 001Iero 00pa3oBaHus, 0JJ00peHHast peleHneM
(dbenepanbHOTO Y4eOHO-METOIUIECKOTO 0O0BETUHEHUS TT0 00IIeMy 00pa3oBaHuto (TPoTOKoJ oT § ampenst 2015 r. Ne
1/15);

o ®denepanbHbIN NEPeUEHb YUEOHUKOB, PEKOMEHOBAaHHBIX (JIOMYIIEHHbIX) MUHHCTEPCTBOM 00pa3oBaHUsl U HAYKU
Poccuiickoit deneparuu Kk UCIOIB30BaHUIO B 00pa30BaTEILHOM TIPOIIEcCe B 00IIe00pa30BaTeIbHBIX OpPraHu3aIusax
MIPH peanu3alii UMEIOIUX rOCyIapCTBEHHYIO aKKPeIUTAI[MI0 00pa30BaTeIbHBIX IPOrpaMM HauaabHOTO OOIIEro,
OCHOBHOTO 00I1IeT0, CpeTHET0 00IIero 00pa3oBaHus, YTBEPKIACHHBIN TpUKa3oM MuHHCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 28 nexadps 2018 romga Ne 345 ¢ u3mMeHEHUSIMU U IOTIOJTHCHHUSIMHU.

o denepanbHBIN NEpeUeHb YYICOHNKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) MUHHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit deneparuu Kk UCIOIB30BaHUIO B 00pa30BaTEILHOM MPOIlecce B 001e00pa3oBaTeIbHBIX OPraHU3aIl X
MIpH peanu3alii UMEIOIUX FOCyIapCTBEHHYIO aKKPeIUTAI[MI0 00pa30BaTeIbHBIX IPOrpaMM HauaabHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CpeTHero 00IIero oOpa3oBaHus, YTBEP)KICHHBIN MPUKa30M MHUHHCTEpCTBA 00pa30BaHuUs U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEHEHUSIMH U JJOTIOJTHEHUSIMH.

e [lepedenp opraHu3zaiuii, OCyIIECTBISIONIUX BBITYCK Y4EOHBIX MOCOOUI, KOTOpPBIE IOMYCKAIOTCS K
WCIOJIb30BAHUIO NP peaIU3alK UMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMm
Ha4yalbHOTO 00I1Ier0, OCHOBHOTO O0IIIEro, CpeaHero 001ero o0pa3oBanus, yTBep KICHHBIN MprukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3oBarenbHas MporpaMmma 0CHOBHOTO o0miero oopazosanus MbOY Kuprunuesckas COIL;

e [IpumepHbIe MPOrpaMMbl BHEYPOUHO#t AesitenbHOCTH. HavanbHoe 1 ocHOBHOE oOpasoBanue / [B. A. I'opckuid,

A. A. Tumodees, /1. B. Cmupnos u ap.] ; mox pen. B. A. I'opckoro. — 4"e uzn. — M. : [Ipocsemenue, 2014 — 111 ¢. —
(CranpmapTbl BTOPOro OKOJICHHUS).

e Jlporpamma ocHOBHOro oouiero oopazopanus. @usmka. 7 - 9 xnaccel (aBropsi:A.B. [lepeiukun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 knaccel: paboune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.: JIpoda,
2015. — 400c.,

Jlata yTBEpKAECHUSA: 28.08.2023r.
Oomiee konmyecTBo yacoB: | 102
YpoBeHb peanu3aimu: 0a30BBIi

Cpok peanuszanuu:

01.09.2023 - 31.09.2025




|. Il.iannpyemble pe3yabTaThl OCBOEHHS Kypca BHEYPOYHOM AeATeJIbHOCTH N0 (PU3NKe

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

OcHoBHas1 TPyNNa y4amuxcs Hetu ¢ OB3
(BKJIIOYAsi MHTETPHUPOBAHHBIX)
IIpexmeTHbIC MetanpeamMeTHble JInuHoCTHBIC IIpeamerHsble MeranpeamMerHsble JInuHoCTHBIE
- YMETb IOJIb30BATHCA P. —ymets paboTath o | -pa3BUBaTh - IMETh P. —ymets paboTate | -pa3BuBaTh

MCTOJaMHU HAY4YHOT'O IpCATT0KCHHBIM IIO3HABAaTCJIbHBIC

MMpeaACTaBJICHUE O

110 IpPEAJIOKCHHBIM IIO3HAaBaTCJIbHBIC




HCCIIEIOBAHUS ABJIECHUI
TIPUPOJIBI;

- POBOJUTH
HaOJIIOIEHN,
IJIAHUPOBATh U
BBITIOJTHSATH
9KCIIEPUMEHTHI;
-00pabaTkIBaTh
pe3yJAbTaThl U3MEPEHUI;
- IPEJICTaBIISATh
pe3yJbTaThl U3MEPEHUH C
MMOMOIIILIO TaOJIMIL,
rpaduxoB u popmyi;

- 00Hapy»XuBaTh
3aBUCUMOCTH MEXIY
bu3mIecKuMHU
BEJTMYMHAMU;
-00BSCHATH MOJTy4YCHHbBIE
pe3ynbTaThl U JenaTh
BBIBOJIbI;

-OLIEHUBATh TPaHUIIbI
MOrPEITHOCTEN
PE3yNIbTaTOB U3MEPEHUI;
- YyMETb MPUMEHSATH
TEOPETUYECKUE 3HAHUS
1o Gu3uKe Ha MPAKTUKE;
-pematb pu3n4ecKue
3a/lauy Ha IPUMEHEHUE
MOJIy4YEHHBIX 3HAHUH;

- BBIBOJHTH U3
AKCIIEPUMEHTATBHBIX
(haKTOB M TEOPETUIECKHUX
Mozenel ¢puzndeckue
3aKOHBI;

- YMETb JOKIIAJIbIBATh O
pe3ynbTaTax CBOETO

WHCTPYKIUSAM; YMEHUE
M3Jlarath MBICIIH B
YETKOM JIOTMYECKOMN
MOCJICIOBATEIILHOCTH;
aHATM3UPOBATH
COOCTBEHHYIO palOTYy:
COOTHOCHTb IIJIaH U
COBEPIIICHHBIC
OTIepaIiH, BBIJCIIATh
JTarbl U OIECHUBATh
Mepy OCBOCHUS
KaXKJI0TO, HAXOIUTh
OITMOKMU,
YCTaHABIINBATh UX
MIPUYHHEI.

1. — opuenTHpoBaThHCS
B CBOEM cucTeMe
3HaHUU: OTJINYATh
HOBOE OT yXKe
W3BECTHOTO;
nepepabdaThIBaTh
MOJIy4YEHHYIO
nHdopMaInIo, 1enaTh
BBIBOJIBI B pe3yJIbTaTe
COBMECTHOM pabOThI
BCETO KJIacca; yMeTh
aHAJIM3UPOBATH
SIBJICHUS

K. — ymers paborats B
nape U KOJJIEKTUBE;
3G PeKTUBHO
pacmnpenensrtb
00s13aHHOCTH

UHTEPECHI,
HHTGHHGKTyaHLHLIe nu
TBOPUYECKUE
CIIOCOOHOCTH

YUAIIUXCS;

- MOTUBHUPOBATH CBOU
JICHCTBHSI; BBIPAXKATh
TOTOBHOCTH B JII0O0OH
CUTYAIINH TIOCTYITUTh
B COOTBETCTBUU C
npaBUIaMu
MOBEJICHUS;

- BOCTIPUHUMAThH PEYb
YAUTETIS
(OTHOKIJIACCHUKORB),
HEMOCPEACTBEHHO HE
00paleHHyIo K
yuaniemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYI0
NeSITeITbHOCTh: CBOU
JOCTH)KCHUS,
CaMOCTOSITEIIBHOCTb,
UHUIIUATHUBY,
OTBETCTBEHHOCTb,
NPUYHHBI HeyIa4

pUpoIe
BAKHEUIIUX
buznuecKux
SIBJICHU I
OKPYXAaIOIIEro
MUpa 1 TIOHAMATh
CMBICIT
buznIecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEHUe
paboTtath
pa3HBIMHU
HUCTOYHUKAMHU
uH(pOpMaLUH;
-yMeTh
MPUMEHSTh
TEOpETHYECKUE
3HAHUS T10
bu3uke Ha
MPAKTHKE;

- YMETh
UCII0JIb30BATh
MOJIy4YeHHbIE
3HAHUA B
IIOBCEIHEBHON
YKU3HHU (IKOJIOTHS,
OBIT, OXpaHa
OKpYyKaroleu
cpenbl)

- IPOBOJMTH
HaOIIOAEHUSA
buznueckux
SIBIICHUI;
-U3MEepAThH
dusnueckue

UHCTPYKIUSIM;
yYMEHUE u3JiaraTh
CBOU MBICIIH B
JIOTUYECKOU
MOCJIEIOBATEILHOCT
H;

II. — ymenue
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadaThiBaTh
MOTYYCHHYIO
uH(pOopMaLIO,
JIeNIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboTHI BCETO
KJjlacca; yMeTh
HaOJIIOIaTh U
OTIMCHIBATh
SBJICHUS

K. — ymerp
paboTaTh B mape u
KOJIJIEKTHBE;

MUHTEPECHI;

- MOTUBUPOBATH
CBOM JICHCTBHSI;

- BOCIIpUHUMATh peyb
YUHTEIA
(OTHOKJIACCHUKOB),
HETIOCPEJICTBEHHO HE
00palleHHyI0 K
yyameMycs;

-OILICHUBATh
COOCTBEHHYIO

yueOHYI0
NEeSITeTTbHOCTh




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

-HCII0JIb30BaTh
CIIPaBOYHYIO JTUTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOopMaInH.

B npouecce BHEYpPO4YHOIi 1eATEILHOCTH B IIK0JIE PEHIAIOTCS CJIeAyIe KOPPeKIHOHHO-PA3BUBAIOIINE 3a/1a4H:
1. Pazsumue u koppekyusi BHUMAHUS
2.DopmuposaHue YHUBEPCAIbHBIX YUeOHbIX YMeHUL

3.Pazsumue peuu

Copepxanue BaeypouHoii resiTebHOCTH 10 pusuke «O3anauennast pusuka»7 Kiace

HasBanme pasgesa (Tembl) Conepxxanue yueOHOI0 npeamera, Kypca

HepBOHaqaanme CBCICHHUA O L[eHa ACJICHUA U3MCPUTCIIBHOI'O an/I60pa. Onpez[eneHI/Ie HCHBI ACJICHHA U3MCPHUTCIIbHOI'O HUJIMHAPA.

Onpez[eneHI/Ie TCOMCTPUYICCKHUX PasMCPOB TCJIA. H3zroroBienue HU3MCPUTCIIBHOI'O HHUJIMHAPA. I/I3MepeHHe
CTPOCHHUH BeIIECTBA

TCMIICPATYPhI TCJIA. I/I3MepeHHe pasMCPOB MAJIbIX TCJI. I/I3MepeHHe TOJIIIUHEBI JIUCTA 6YM3.FI/I.




2. | BaumoneiicTBue Tel W3mepenne ckopocTH IBWKEHUs Tea. Vi3MepeHne Macchl Tella HerpaBuibHOH Gpopmbl. 3mMepenne
IUIOTHOCTH TBepAoro Tena. Mzmepenne oobema myctotsl. MccnenoBanue 3aBUCUMOCTH CUIIBI TSYKECTH
oT Macchl Tena. OrnpeneneHre Maccel U Beca Bo3ayxa. Clio)keHHe CUIl, HallpaBJIEHHBIX 110 OJTHOM
npsiMoid. Mi3Mepenue xecTkocTu npykuHbl. M3mepenue ko3 uirienTa Cuiibl TPEHUS CKOJIbKEHMUSL.
Pemenune HecTaHAapTHBIX 33134

3. | AaBuenue. /laBjieHue ;KkuaKkocTeid n HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IJIOUIAIM ToBepxXHOCTU. OnpesienieHue 1aBieHus

9308 TBEPJOIO Tesa. Bpluncienue cuibl, ¢ KOTOpOil atMocdepa JaBUT Ha MOBEPXHOCTH cToJia. OnpeneneHue
Macchl Tena, IMIaBaIero B Boje. Onpesenenne mioTHOCTA TBeporo Tena. Onpeenenue oobema
KycKa JpJia. MI3yuenue ycnoBus niuaBaHus Teil. Pelenne HecTaHAApTHBIX 3a7a4
4. | PaGoTa u MOIIHOCTD. Brraucienue paboTsl 1 MOIITHOCTH, Pa3BUBAEMOM YUEHHKOM IpH NoapeMe ¢ 1 Ha 3 aTax.
Onpenenenre BeIMTpbilIa B cuiie. HaxoxaeHue nienTpa tsykectu miaockoi ¢purypsl. Beruucnenne KI1/Q
Ineprus HAaKJIOHHOM IUIOCKOCTH. M3MepeHne KuHeTH4ecKou dHeprun. M3smepeHne NoTeHIHaIbHON SHEPTUH.
Pemenne HecrangapTHHIX 3a7a4.
8 KJ1acc
Ne Ha3zBanue pa3aena (Tembl) Conep:xanue y4ye0OHOr o nmpeamera, Kypca
1. | ®usnyeckuii MeTOq H3yUEeHHSA Omnpenenenue 1eHbI AeeHUs TPUOOPOB, CHATHE NMOoKa3aHuil. Onpeenenre NorpenHocTein
NMPUPOABLI: TEOPETHYECKHUIA 1 W3MEpEHUH.
IKCIEPUMEHTAIbLHbIH
2. | TennoBble ABJIEHUS U METOAbI UX Onpenenenne yJUIMHEHN Tela B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Penenue 3amad Ha
O — OTIpEJEIIEHUE KOJNYECTBA TEIUIOTHI. I [puMeHenune TeninoBoro paciuupeus s perucTpauuyu
TeMneparypsl. McciaenoBanne npoueccoB IUIABJICHUS U OTBepAeBanus. V3ydeHue yCcTpoicTBa
TeII0BbIX JBUraresiel. [Ipubopsl A M3MepeHHst BIaKHOCTH BO3JlyXa.
3. | DnekTpuueckue sABJIeHUS U METOAbI Omnpenenenne yaenbHOro CONPOTUBIICHUS IPOBOAHUKA. 3akoH OMa JuId yyacTKa uenu. Pemenue
e — 3az1ad. MCCJ‘IGIEOB%).HI/IG Y UCIIOJIB30BAHHUE CBOMCTB IIEKTPUYECKUX KOHJEHCATOPOB. Pacyer
notpebiseMoii anexrposnepruu. Pacuer KI1J] anexrpudeckux ycrpoiicTB. Perenue 3a1a4 Ha 3aK0H
Jxoyns -JIeHna.

4. | DieKkTpoMarHuTHbBIE SIBJICHHS [Tony4yenune u pukcupoBaHHOE U300paKEHUE MarHUTHBIX NoJiei. M3ydeHne cBOHCTB
JIEKTpoMaruura. M3ydenne Moaenu aiaeKkTpoaBurarens. Penienre kauecTBEHHbIX 3a/1a4.

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

JIMH3aXx. OHpe,Z[CJ'ICHI/IC r'’’IaBHOI'O (I)OKYCHOFO pacCTodHUuA U ONTHUYECKOMN CHUJIbI JIUH3HI. Ha6J'IIOI[eHI/IC
I/IHTep(I)CpeHI_[I/II/I cBera. Pemienue 3amga4 Ha MMpCJIOMJICHUEC CBCTA. Ha6J'IIOIICHI/IC IMMOJIHOT'O OTPaKCHUA
CBCTa.




9 kiacc

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

1. | Marnerusm Kowmmnac. [Ipunnun pa6otel Maraur. MarauTsl 0J0COBbIE, TyroBble. MarauTHast pyaa. MaruutHoe
noJie 3emin. M3rotoBnenue Maraura. Penienre kaueCTBEHHbBIX 3a/1a4.

2. | DaekrTpocraTHka DIEeKTpUYECTBO Ha pacdyeckax. OCTOPOKHO CTATHUYECKOE AJIEKTPUUECTBO. 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.
MpeubHbIl cniektp. Pagyra B npupone. Jlynnsie u Cosnneunsie 3aTmenus. Kak ciomars myu? Kak
3aK€4b OTOHb? PeleHrne HeCTaHIapTHBIX 3a/1ay.

MeTtoabl 00yueHusi 1 POPMbI OPraHU3ANMHU J€ATETLHOCTH 00yUAIOIIUXCS
Peanu3zanust mporpaMMbl BHEYPOUHOM JeATeNbHOCTH «O3a1aueHHas pu3uka» npeanosaraeT HANBUAYAIbHYIO U TPYNIOBYIO paboTy

o6yqaroumxc;1, IJTAaHUPOBAHUEC U ITPOBCACHUC NUCCICA0BATCIBCKOr0 3KCIICPUMEHTA, CaMOCTOSATEIbHBIHN C60p JaHHBIX JIJId PCIICHUA IMPAKTHYCCKHUX
3a1a4, aHajlu3 U OLCHKY IMOJIYYCHHBIX PE3YJIIbTATOB, U3TOTOBJICHUC rnmocoouii u Moz[eneﬁ. HporpaMMa npeayCcmMarpmuBacT HC TOJIBKO O6y‘IaI-OH_II/IC nu
Pa3BHUBAKOIIUEC LCIIN, ee pcam3anunsa CHOCO6CTBy€T BOCIIMTAHHUIO TBOp‘ICCKOfI JINYHOCTH C aKTUBHOM JKU3HECHHOM HOSHHHeﬁ. Bricoxux PE3YJIbTAaTOB
MOT'YT JOCTHYb B JAHHOM CJIy4a€ HC TOJIbKO YYCHHKHU C Xopomeﬁ [IKOJIbHOM YCII€BAa€MOCThIO, HO U BCE HGJICYCTpeMﬂéHHBIe AKTUBHBIC pe6;ITa, YiKC

c/IeNaBIINe CBOU MPO(eCcCHOHANBHBIN BHIOOD.

OOyuenue ocyuecTBiseTcs Mpu nojaepxkke Lientpa 06pa3oBaHus ecTeCTBEHHO-HAYyYHOH HalpaBIeHHOCTH «Touka pocTay, KOTOPbIH

CO3J1aH JUIsl pa3BUTHUS Y OOY4aIOLIUXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, HH(OPMAILIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUECKOTO U
KPEaTUBHOT'O MBIIIUIEHHUS, COBEPLICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHON HANpPaBJIEHHOCTH, a TAKXKe JUISl TPAKTUYECKOH 0TpabOTKH y4eOHOTOo
MaTepuaia 1no yaueoHomy npeamery «duznkay.

TemaTuueckoe manuposanue (1 200 odoyuenus)



TRJIace

Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
oBaHHe BO 3aHATHA obopynoBanns «Touka
pasiena 4yacos pocrtay
1 BBonHoe 3anaTre. IHCTpYKTa 10 TEXHUKE OE30TIACHOCTH. 1 Gecena O3HaKoOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudposoit maboparopueit
"Touka pocra"
(nemoHcCTpanus
TEXHOJIOTUHU U3MEPEHUS)
. [lepBoHayabHbIE CBEIEHUS O CTPOEHUH BelllecTBa A
2 OxcnepumenTanbHas padora Ne 1 «Onpeaenenne 1eHbl AeIeHUs 1 skcepuMeHT | JInHelka, JeHTa MepHasl,
Pa3IUYHBIX TPUOOPOBY. W3MEPUTEIbHBIN TTUITHHJIP,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JTATUHK
TEeMIIepaTypbl
3 DOxcnepuMeHTanbHas padbota Ne 2 «OnpeneneHrue TeoMeTPUISCKUX 1 skcriepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Te
Ha 6a3e Llentpa "Touka Pocra"
4 [Ipaktuueckas padota Ne 1 «/3rotoBieHrne n3MepuTeIbLHOTO 1 MpaKTHYecKas
UWIMHAPAY pabota
5 OkcnepumeHTanbHas padboTa Ne 3 «M3mepenue TeMiiepatypbl Tem» 1 AKCHEPUMEHT
6 OkcnepuMeHTasibHas padoTa Ne 4 «3mepeHue pazMepoB MajbIx 1 HKCHEPUMEHT
TEI.
7 DkcniepuMeHTanbHas paboTa Ne 5 «M3mMepeHune TONIUHBL JTUCTa 1 HKCHEPUMEHT
Oymarm»
T'nasa |l. B3aumoaeiicrBue Tei 124
8 DkcniepuMeHTanbHas padboTa Ne 6 «M3mepeHue cKopoCcTH JBUKEHUS 1 AKCIIEPUMEHT
TE.
9 Pemrenue 3amau Ha Temy «CKOPOCTh pABHOMEPHOTO JIBUKECHUSD) 1 perieHue
3a1a4y
10 DkcniepuMeHTanbHas paboTa Ne7 «M3mepenune maccsl 1 karmm 1 AKCIEPUMEHT AIICKTPOHHBIE BECHI

BO/JIBI».
Ha 6a3e I{enTpa "Touka PocTa"




11 OkcnepuMeHTanbHast padota Ne 8 «3MepeHne mioTHOCTH KycKa sKcriepuMeHT | JIunelika, 1eHTa MepHas,
caxapa» M3MEPUTEITBHBIA WINH/D,
Ha 6a3e LlenTpa "Touka PocTa" AIIEKTPOHHBIC BECHI
12 OkcnepumeHTaibHas padora Ne 9 «M3mepenue nioTHoCTH sKcriepuMeHT | JIunelika, 1eHTa MepHas,
XO35IICTBEHHOT'O MBLIaY. W3MEPUTENIbHBIN IUIUHIID,
Ha 6a3e LlenTpa "Touka Pocra" ANIEKTPOHHBIC BECHI
13 Pemrenue 3amau Ha Temy «I11OTHOCTB BewiecTBay. pelieHue
3a1a4
14 OkcnepuMmenTanbHas padota Ne 10 «MccnenoBanue 3aBUCUMOCTH DKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJa.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenne Macchl U Beca AKCHEPUMEHT
BO3JlyXa B KOMHATe»
16 DkcniepuMeHTalIbHAs padota Ne 12 «CrioxkeHue crit, HalpaBlIeHHBIX skcriepuMenT | Lltatus, peryar, nuHeiika,
110 OJHOM MPSIMOI». JIBa OJJMHAKOBBIX IPy3a, /Ba
Ha 6a3e IlenTpa "Touka PocTa" 6“‘”‘%: HUTB HEpaCTHKUMad,
JIMHEUKA U3MECPUTECIIbHA,
JIMHAMOMETD
17 OxcnepumeHTanbHas padota Ne 13 «3mepenune )KeCTKOCTH skcniepuMeHT | IlTaTuB ¢ kpenesxom, Habop
MIPY>XKUHBD) MPYXHH, HA00p TPYy30B,
Ha 6a3e Ilentpa "Touka Pocra" JIMHEHKA, TTHAMOMETP
18 OkcnepuMeHTanbHas pabota Ne 14 «M3mepenne kordduimenta sKkcriepuMeHT | JlepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIBKEHUS. HabOp rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" yecKast CKaMbs,
JMHAMOMETP
19 Pemenue 3anay Ha Temy «Cuiia TpeHUSD». pelieHue
3a1a4
I11. JaBaenue. /laBieHue :KAAKOCTel U ra3oB
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH AKCIEPUMEHT
JABJICHHA OT ILIOIIAAH TOBEPXHOCTU»
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus DKCIIEPUMEHT
LWIMHAPUYECKOro Tena». Kak Ml Buaum?
22 OkcnepuMeHTanbHast padota Ne 17 «Beruucnenue CHitbl, ¢ KOTOpOi AKCIEPUMEHT

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




23 OkcniepuMmeHTalbHAs paboTa Ne 18 «OmnpeneneHue macchl Tena, OKCIIEPUMEHT
IJIABAIOIIIETO B BOJIEY.
24 OkcnepuMenTanbHast padora Ne 19 «Onpenenenue mioTHOCTH sKcrepuMeHT | JIunelika, neHta mepHas,
TBEPJIOTO TEJIAY. WU3MEPUTEIBHBIN [IHITUH]IP,
Ha 6a3e LlenTpa "Touka PocTa" ANIEKTPOHHBIC BECHI
25 Pemienne kauecTBeHHBIX 3a/1a4 Ha TeMy «llmaBanue Temy. perieHue
3a1a4
OkcnepuMenTanbHas padora Ne 20 «M3ydenue ycaoBuil miaBaHus 9KcriepuMeHT | JuHamomerp, mraTus
26 TE. YHUBEPCAJIbHBIN, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" HUIAHIDP
(MeH3ypka), Tpy3
UWIMHAPUYECKAN U3
CIICIIUAJIBHOT'O IIJIaCTHKA,
HUTB, ITOBApCHHAA COJIb,
TajJIo4Ka JJisd nepeEMENIn-
BaHUA
IV. Pa6oTa u MOIIIHOCTH. DHEPTUA
27 OxcnepumeHTanbHas padorta Ne 21 «Berancinenue padboThI, AKCIIEPUMEHT
COBEPIIICHHOW IIKOJILHUKOM TP ToibeMe ¢ 1 Ha 2 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BprayucieHne MOITHOCTH AKCIEPUMEHT
pa3BUBaeMOi IIKOJILHUKOM IpHU NoabeMe ¢ 1 HaZ sTax»
29 DxcnepuMeHTanbHas padota Ne 23 «OnpeneneHue BEIMTPHIIIA B skciepuMeHT | IloaBmkHbIA 1
cuiie, KOTOPBIN JaeT MOJABWKHBIN U HEMOIBMKHBIN OJIOK. HETIOIBUKHBIA OJ10KH, HAOOP
Ha 6a3e Llentpa "Touka Pocra" I'Py30B, HUTh, ANHAMOMETD,
IITAaTHB, TNHEHKA
30 Pemenue 3anay Ha Temy «PaGota. MOLIHOCTBY. pelieHue
3a1a4
31 OkcnepuMeHTanbHas padora Ne 24 «Bsruncnenue KII/I nakionHoi skcriepumeHT | Lltatus, MexaHuueckas
IUIOCKOCTH». CKaMbsi, GPYCOK C KPIOUKOM,
Ha 6a3e I{enTpa "Touka PocTa" nuHeiiKa, Habop rpysos,
JAUHAMOMCTP
32 DkcniepuMeHTanbHas paboTa Ne 25 «M3mepeHne KHHETHIeCKOH AKCIEPUMEHT
SHEPTUU Tellay
33 Pemenue 3anay Ha Temy « KuHetnyeckast JHEPTHsI». perieHue

3aga4




34 HToroBbiii KOHTPOJIb 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTnuyeckoe mianupoBanmne (2 200 odyuenus)
8ki1ace
Haumen Conep:xanue Koanuect Dopma Hcnoan3zoBanue Jara
OBaHUE BO 3aHSATHSI o0opynoBanus «Touka
pasjiena 4yacos pocTta»
|. ®u3nyeckuii MeTox M3YyUYEeHUSsI PUPO/IbI: TEOPETHUYECKHUI U 3y
IKCIMEPUMEHTAIbLHBII
1 Brognoe 3anstre. MHCTpyKTaX MO TEXHUKE O€30TTaCHOCTH. 1 Oecena O3HakoMIIEHHE C
Ha 6aze IlenTpa "Touka Pocta" uupoBoit 1abopaTopueit
"Touka pocrta"
2 DkcnepuMeHTanbHas padora Ne 1 «OnpeaeneHne eHbl AeIeHUs 1 dKcIiepuMeHT | Jlunelika, neHTa MepHas,
MPUOOPOB, CHATHE TTOKA3aHUI HU3MCPUTEIbHBIN HHIMHAD,
Ha 6a3e Llentpa "Touka Pocra" TCPMOMETP, TAaTHUK
TeMIIepaTypbl
3 Omnpenenenre NorpemnHocTel n3Mepenus. Penienre ka4ecTBEHHbIX 1 pelieHue
3azad. 3a1a4
I'naBa Il. TenJioBble siBJIEHUSI U MEeTOJbI UX HCCJIETOBAHUSA 8u
4 Ornpenenenue yAJIMHEHHs Tella B IPOLIECCE U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TEMIEPATYPHI UCCIIEIOBaHNE | TEPMOMETP, JATUUK
Ha Gasze Ilentpa "Touka Pocra" TEMIIEPATyPhI
5 Pemrenue 3a1au Ha onpeeneHne KoJInYecTBa TEIIOThI. 1 perieHue
3a1a4
6 [IpuMeHeHue TEeTI0BOTO pacliupeHus Uil perucTpaluu 1 MPE3CHTALIMS




TEeMIEpaTypbl. AHAIH3 U 0000IIeHNE BO3MOKHBIX BAPHAHTOB
KOHCTPYKIUH.

7 DkcniepuMeHTaNbHAs padota Ne 2 «MccnenoBanue mpoieccon 9KCTiepUMEHT | JlaTumk TemMneparypsl,
IJIABJICHUS M OTBCPACBAHU. KaJIOpUMETP, COCYI C
Ha 6a3e LlenTpa "Touka Pocra" TAOMIKMM JIHTIOM, COCY]L C
BOJIOU, BJICKTPOHHLBIC BECHI.
8 IIpaktuyeckas pabora Ne 1 «M3ydeHue cTpoeHMs KPUCTAILIOB, UX IIpaKTUYeCcKast
BBIPAILUBAHUE. pabota
9 N3ydenue ycTpoicTBa TEIUIOBBIX ABUTATEIIECH. JIEKLIUS
10 [Tpubops! Asst n3MEpeHust BIAXKHOCTH. DKCIIEpUMEHTalbHas paboTa SKCTIEpUMEHT | JlaTuuk TemmepaTypsl,
Ne 3 «Ornpenenenue BIaKHOCTH BO3yXa B KAOMHETAX IIKOJIBD» TEPMOMETP, MapJis, COCY[ C
Ha 6a3e Ilentpa "Touka Pocra" BOJIOM
11 Pemenune kauecTBeHHBIX 3a1a4 Ha onpeaenenue KIIJ[ remiooro pelieHue
nsBurareis. https://uchitel.pro/3agaun-Ha-Kna-Tema0BbIX- 3a1a4
BUTATEIIEH/
I11. DaekTpuyeckne siBJIEHUSI 1 METObI X HCCJIET0BAHUSA
12 [Ipaktrueckas pabota Ne 2 «OnpeaeneHue yaeabHOTO npakTudeckas | JaTunk HanpsKeHus,
COIIPOTHUBIICHUS PA3INYHEIX IPOBOJIHUKOB). pabota BOJIIBTMETD JABYXIIPENCIbHBIN,
Ha 6a3e Llentpa "Touka Pocra" HCTOYHHUK INTAHH,
KOMILIEKT ITPOBOJOB,
PE3HUCTOPBI, KITF0Y
13 3akon Oma ji1s yyacTtka 1enu. Pemenue 3amay. pelieHue
3a1a4
14 HccnenoBanue v HCHOIB30BaHUE CBOMCTB AJIEKTPHUUECKUX HaOI0ICHHE
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTH COITPOTUBIICHUS IPOBOJHUKOB OT pelieHue
TEMIEPATYPHI. 3a1a4
16 [Ipaktrueckas padota Ne 3 «PacueT norpebisiemoit npakTrdeckas | JaTduk ToKa, JaTuMK
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HAIPAXKCHUA, aMIICPMETP
Ha 6a3e I{enTpa "Touka PocTa" ABYXIPE/CIBHbBIN, BOIBTMETP
,Z[Byxr[pe,[[eﬂbHLIﬁ, JJaMITIO4YKa,
HCTOYHUK IMTUTAaHUA,
KOMIUICKT IIPOBOAOB, KJIIFOY
17 Pacuer KIIJ] anexTpuuecknx ycTponcTB. pelieHue

3aga4



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

18 Pemrenue 3amau Ha 3akon Jlxoyns - Jlenna. 1 perieHue
3ama4
19 Pemrenne kauecTBEHHBIX 3a/a4. 1 JIeoBast urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS Sy
oJTy4eHue 1 (PUKCHPOBAHHOE N300paKEHNE MAarHUTHBIX TTOJIEH. npaktudeckas | Jdemoncrpanus
20 [Tonyu 0 1
Ha 6a3e Llentpa "Touka Pocra" paborta «H3mMepeHre MArHUTHOI'O
IMOJIsA BOKPYI ITPOBOJAHMUKA C
TOKOM»: JaTYUK MAarHuTHOI' O
IOJIs, JiBa
mTaTuBa, KOMIIJICKT
IMPpOBOAOB, NCTOYHUK TOKaA,
KIIFO4
21 N3ydeHne cBONCTB 3J€KTPOMarHura. 1 HaOJI0ICHHE
22 N3ydyenue Mmoenu 37€KTpOABUTaTES. 1 JIEKIUS, JIEM.
OKCTIEPUMEHT
23 DKCKypcHs. 1 Oecena
24 Pemrenne kauecTBEHHBIX 3a/1a4. 1 perieHue
3a1a4
V. Onruka 10
25 N3ydeHne 3aKOHOB OTpaXkEeHUSI. 1 JICKIUS, JIEM.
AKCIEPUMEHT
26 DOkcnepuMmeHTanbHas padora Ne 4 «HabmroneHue oTpaxeHus u 1 sKcriepuMeHT | OcBeTuTtens ¢ HCTOYHUKOM
IPEJIOMIIEHHUS CBETAY. cera Ha 3,5 B, ncTOYHHK
Ha 6a3e IlenTpa "Touka PocTa" ITUTAHUA, KOMILICKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, MOJYUUIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTE C
KpPYTOBBIM TPAHCIIOPTUPOM
27 OkcnepuMeHTanbHast padota Ne 5 «300paskeHus B TMH3aX». 1 9KCTIepUMEHT | OcBeTuTenb ¢ HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncToyHMK
MTUTaHUS], KOMILIEKT
MPOBOJIOB, IIeNeBas Auadpar-
Ma, 3KpaH CTaJbHOMH,
HaIpaBIISIoNIas ¢
W3MEPUTENBHON LIKAIOM,
coOuparoIue JTUH3HI,




paccerBarollas JIMH3a, Claig
«Mogenb npeameray B
peirTepe
28 DkcniepuMeHTaNbHAs paboTa Ne 6 «Onpeserienre TIIaBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO PACcCTOSTHUS M ONITUYECKOM CHITBI JIMH3BI».
29 OkcnepumeHTaibHas padota Ne 7 «Habmroienue nuureppepenuuu u 1 DKCIIEPUMEHT
T(paKIuy CBETay.
30 Pemrenue 3a1a4 Ha MpeOMIICHHE CBETA. 1 pemieHne
3amad
31 OkcniepuMeHTaIbHAs padboTa Ne 8 «HaburoieHue moaHoro 1 OKCIIEPUMEHT
OTPaXCHHSI CBETAY.
32 Pemenne kauecTBEHHBIX 33a4 Ha OTPaXKEHUE CBETA. 1 pelieHue
3amaq
33 3amuTa mpoekToB. [IpoeKTEI. UCCIICIOBAHUS
34 HTOroBblii KOHTPOJIbL 3HAHM. 1 IUIAKTUIECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe mianupoanue (3 200 odyuenus)
Oknace
Haunmen Conep:xanue Koauuect ®dopma Hcnoab3oBanue Hara
OBaHMe BO 3aHATHS 060prOBaHnﬂ<(F0qKa
pa3nena 4acoB pocTa»
1 BBojHoe 3ansiTie. MHCTpyKTaX M0 TeXHUKE 0e30MmacHOCTH. 1 1 Oecena
|. Marneruzm 94
OkcnepuMenTanbHast pabora Ne 1 «Kowmmac. [TpuHnum paGoTsy. 1 AKCIEPUMEHT
[IpakTuueckas pabota Ne 2 «OprueHTUPOBAaHUE C TOMOIIBIO 1 MpaKTHYeCcKast

KoMI1acay.

pabora




4 Marnurtsl. [leiicTBue MaruuToB. Pernienue 3agau HaO0JII0/ICHHE,
pelieHue
3ama4
DxcnepuMmeHTanbHas padora Ne 3 «3aHUMAaTENbHBIC OIBITHI C AKCHEPUMEHT
5 MarHuTaMm.
6 MaruutHas pyaa. [lone3nsie uckonaempie Camapckoil oosactu. IIpEe3EHTALIUS
JleticTBe MarHUTHOTO T0J151. MarHuTHOE ToJIe 3eMITH. JdeMoHcTpanus
Ha 63.36 HeHTpa ”TOLIKa POCTa” <<I/13MepeHne mOoJIdA IMMOCTOAH-
HOI'0O MarHuTa»: 1aT4ukK
MAar"duTHOI'O I10JIA, I10-
CTOAHHBIN MAarHuT I10JIOCOBOU
8 JlerictBue MarauTHOTrO NoJis. Pemenne 3anay. pelieHue
3amaq
9 OxcnepuMmeHTanbHas padota Ne 4 «3roToBieHrne MarHuToOBY. AKCIIEPUMEHT
10 [Ipe3eHTanus MpoeKToB. UCCIICIOBAHUS
I'nasa Il. DnekTpocraTuka
11 OxcnepumeHTanbHas padota Ne 5 «CtaTndeckoe AIeKTPHIECTBOY. AKCIIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE dNEKTpruecTBO. Pemienue 3anau pelieHue
3a1a4
13 DkcnepuMeHTallbHas padoTa Ne 6 «3aHMMATEIbHBIE OIBITHDY. AKCHEPUMEHT
14 DnexTpuyecTBO B Urpymkax. CxeMbl paboThbl MpaKTHYecKas
pabora
15 DIEKTPUUECTBO B OBITY KUHOTIOKA3
16 DkcniepuMeHTaNbHas paboTa Ne 7 « YerpoiicTBo OaTapeikmy. HaOI0ICHHE
17 DOkcnepuMeHTanbHas padbota Ne 8 «300peraem GaTapeiikyy. MpaKTUYECKast
pabota
18 IIpesenTanys NpoeKToB. Hay4yHbIE
UCCIIeIOBaHUS
19 [IpesenTanys NpoeKToB. Hay4yHbIE
UCCIIeIOBaHUS
20 [Ipe3enTanus NpoeKToB. Hay4yHbIE

HUCCICI0BaHUA




I11. CBer

20 Hctounuku cBera. 1 nekius, geM. | OCBETUTENb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" SKCIepuMeHT | cBera Ha 3,5 B, nctounuk
UTaHus, KOMIIJICKT
MPOBOJIOB, IieieBas Auadpar-
Ma
21 Kaxk mbI Buapm? 1 JICKITHS, JIEM.
OKCIIEPUMEHT
22 [Touemy MUp pa3HOIBETHBIM. 1 JeKUus
23 OkcnepuMeHTanbHast padbora Ne 9 «Tearp TeHei» OKCTIEPUMEHT
24 OxcnepumenTanbHas padora Ne 10 «CosHeuHbIE 3aHYNKI» skcniepuMeHT | OcBerurens ¢ HCTOYHUKOM
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 nomyuuts pagyry?». skcniepuMeHT | OCBETHTENb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" cBera Ha 3,5 B, nctounmk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IlleJieBast
nuadparma, HOTYMIHHID,
IUTAHIIET Ha MJIOTHOM JTU-
CTE C KPYrOBBIM
TPAHCIIOPTUPOM
28 OKcKypcus 1 Oecena
29 Jlynusie u ConHeuyHbIE 3aTMEHUS. TIEKITHUS, JIEM.
AKCIEPUMEHT
30 Kak ciiomats myu? 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

[Iporpamma nipeamnonaraeT pa3indHbie GOPMBI KOHTPOJISI TPOMEKYTOUHBIX U KOHEUHBIX Pe3y/IbTaTOB. B pe3ynbrare u3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUHW M HABBIKOB y4aluxcst OyJeT MpOXOAUTh B T€UEHHE y4eOHOTO Kypca - B (hopMe GPOHTATHLHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPaKTUYECKUX PabOT, JUCKYCCHI C BRICTPOECHHBIMH JIOTHUECKHUMU IIETTOYKAMU U JoKa3zaTteabcTBaMu. OIIEHUBAETCS CAaMOCTOSTEILHOCTD
BBITIOJTHEHUS 33]1a4, TaK jkK€ padoTa ydanuxcsi OICHUBAETCS ¢ YUETOM MX aKTUBHOCTH, Ka4€CTBA MOATOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OMBITOB, YMEHUH penieHus 3a1a4. OIeHNBAETCS TAaK)Ke yJyacTHe B 00CYXKJICHUH, KAYECTBO 33/IJaBa€MbIX BOIPOCOB, BJIaJICHNE

MOHOJIOTUYECKON U AUATIOTHYECKON Peublo, YpOBEHb (GPU3NYECKON KOMIETEHITHH.

Hroroas aTTecTarus Mo BHEYPOUHOU JEATEIBLHOCTH ydamuxcs 7-9 kiaccoB «O3agavyeHHas puznka» npoBoauTcs B hopme
IUIAKTHYECKOTO 3aIaHKsI B LIEJSIX ONPECTICHHUS CTETIEHN OCBOCHUS yJalTUMUCS YUeOHOTO MaTepHaia Mo MpakKTUYeCKON (HU3HKe, B paMKax
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHUL.

3amaHus OpUEHTHPOBAHBI HA TPOBEPKY YCBOCHUS COJICPIKAHUS Pa3ICIIOB/TEM:

- g3aumooeticmaue mei (NIOMHOCMb eueCmad, CUla mperus, Kodghguyuenm mpenus) (Mooyas 1 kiacc),

- IeMeHmbl CIMAmuKU, Meni08vle A61eHUsl, JIeKMPOCMAmMUKd, 3aKOHbl NOCMOSHHO20 MOKA, 3AKOHbL ONMUKU (MOOy1b 8 Kiacc),
Dopma - oudakmuueckoe 3a0anue (mecmol, NPAKMuyeckue 3a0anus, peuieHue meopyuecKux 3a0a4) COCTaBICHbI B IBYX BapHaHTaX.
Bpewmst BbITIOSTHEHUST pabOThI — OJIUH YPOK.

ILtan pa6otsl (7 Kiaacc)

Homep | Ilposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHUs bann 3a

3aJaHuA | COePKAHUS BBINOJIHEHH e
3a/laHusl

1 [IpakTuueckas pabora. YmMmenue coOpath NPakTUYECKYIO 1

YCTaHOBKY COTJIACHO 3aJlaHMsI
2 OnpenenurensHas Gopmyna 3HaHue GOpMyIl IUIOTHOCTh BEILIECTBA, 1
BEJTMYUHBI CHJIa TPEHUS
3 W3mepenune ¢puzndeckoit YMeHue 1mosib30BaThCsl N3MEPUTEIbHBIMU 1




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

4 BoruncnuTenbHble HaBBIKU Bbraucnare Gu3nuecKyro BeIUYHHY, 1
3aMMCchIBaTh PE3YJbTaT B €ANHULIAX
u3mepenuss CU

MaxkcuManbHOE KOJIMYECTBO OAJIOB 32 BHITIOJHEHHUE PaboThI cocTarisier 10 Gamios.
BricraBiaenne otMeTok: otMeTka «5» - 80-100% - 8-10 6amta, ormerka «4» - 66%-79% - 7 6amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oainia,
otMmeTka «2» - menee 30% - 0 — 2 Gamia.

Hrorosass arrecramus 7 Kjacca
«O3anayeHHas GpusuKa»

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 cjenaiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH JUIsl ONpe/ieNieHusl 00beMa Tena;

e 3anumure GOpMyiy AJs pacueTa IIOTHOCTH;

®  YKAXKUTE Pe3y/lbTaThl U3MEPEHUS MACCHI WIMH/IPA U €ro 00beMa;

® 3aMUIINTE YUCIECHHOE 3HAYCHHE INIOTHOCTU MaTepuaia UINHApa.
Bapunant Ne2
Hcnonb3ys Opycok ¢ KprouKoM, AMHAMOMETp ¢ mpeaenoM usmepenus 1H, muaamomerp ¢ npeaenom usmepenus SH, 2 rpysa maccoit 100r,
HanpapJIsoIIas, cooepuTe HKCIEPUMEHTAIBHYIO YCTAaHOBKY /ISl OTIpeiesieHus KO3 GUIIMEeHTa TPEHHS CKOJIbKEHUS MEXTy OpYCKOM U

MOBEPXHOCTHIO HAMIPABJISIFOIICH.
B OiraHke OTBETOB:

e cJelnaiiTe PUCYHOK BKCHepHMCHTaHLHOﬁ YCTaHOBKH;



e 3anumute GopMyay s pacyeTa KodhUIMEeHTa TPEHUS CKOJIbKEHHUS;

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

e 3amummMTe YUCICHHOE 3HaUeHHE K03 (HUIIMEHTa TPEHHUS CKOJIbKECHUS.
OTBeTHI H KPUTEPHH OLIEeHNBAHHUSI BHITIOJIHEHNs 3aganmii (7 Kjiace)
Bapuant Nel
HV=V—-Vy 2) p=m/V

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

Conep:xxaHue KpuTepus Bbanabl
[ToJTHOCTRIO MPaBUIIBHOE BBITIOJTHEHHUE 33aHUs1, BKITIOYAOIIEe B CeOsl:
® CXEMaTHYHBIH PUCYHOK SKCIICPUMEHTAIBHON YCTAHOBKH;
e (hopMyiy A pacueTa HCKOMOW BEJIMYMHEI 110 IOCTYITHBIM I U3MEPEHUS BEITUYUHAM (8 OAHHOM cyuae OJisl
onpeoeenus NIOMHOCMU meia), 4
® TIPaBUJIHHO 3aIMCAHHBIC PE3YJIbTATHI MPSMBIX U3MEPEHUH (8 OAHHOM Cllyuae pe3yibmamsl U3MEPEHUsL MACCbL mead U
obvema mena);
e  MOJIyYCHHOE MPABHILHOE YUCIICHHOE 3HAYCHUE UCKOMOM BEITMUHHBI

[IpuBeaeHbI BCe 2IIEMEHTHI IPAaBUILHOTO OTBETa 1-4, HO IomyllleHa OMKOKa TP BHIYMCICHUU 3HAUEHUSI HCKOMOM
BEITUYHMHBI.

12015t

JlomyiieHa ommoka npu 0003HauEeHUH €IUHUI] U3MEPEHUSI ICKOMON BEITMYUHBIL. 3
12015t

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




CraenaH pUCYHOK 3KCIIEPUMEHTAIIBHOMN YCTAHOBKH, ITPaBUJIBHO NPUBEEHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEINYMH, HO HE
3anucana (opMyna Juis pacyeéTa HCKOMOM BEJTMYUHBI, U HE MOJy4eH OTBET.

NJIN

[IpaBUIBHO TPUBEACHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEIMYHH, 3anrcana Gopmyra s pacueTa HCKOMOW BEIIMYHHBI, HO
HE I0JIy4eH OTBET, U HE IPUBEJICH PUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKHU.

NJIN

[IpaBuiIbHO NPUBEIEHBI 3HAYEHUSI IPSIMBIX U3MEPEHUH, PUBEICH MTPaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIEPUMEHTAJIbHOW YCTAHOBKH U (pOpMyIIa JUIs pacueTa UCKOMOM BETMUHUHBI

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

NI

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

NI

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

Bce ciydan BRIMIOTHEHUS, KOTOPHIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTEPUSIM BhICTaBJICHUS 1, 2, 3 mm 4 6aios.
Pa3posnennsbie 3anucu. OTCyTCTBHE MOMBITOK BHITOTHEHUS 3a1aHUS

Maxcumanvuoiy 6ann

Bapuant Ne2
1)

|

2) Fynp= Frp  (T1pu paBHOMEPHOM JIBHXKCHHUN );

Fp=uN; N=P — Fyp=uP; =



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

Coaepikanue KpuTepusi

Banasl

[1oTHOCTBIO MPAaBUIILHOE BBIMOJIHEHNE 3aJaHUs, BKIIIOYAIOLIee B ceOsl:

® CXEMAaTHYHBIN PUCYHOK KCIIEPUMEHTAJIbHON YCTAHOBKH;

e (opmyny ans pacueTa HCKOMOW BEIMUYMHBI 110 TOCTYIHBIM JUIS U3MEPEHUS BEIMUUHAM (8 OaHHOM clyuae OJis OnpeoeneHus
Koaghhuyuenma mpenus),

® [paBWIBHO 3allMCAaHHBIE PE3YIbTATHI NPSIMbBIX U3MEPEHUH (6 OaHHOM cllyuae pe3ynbmanmol UsMepeHus 6eca meida ¢ 08YMsl
2py3amu U CUNbL MPEHUS CKONbICEHUS),

e TIOJIy4EHHOE MMPABUIBHOE YHCIECHHOE 3HAYCHUE HCKOMOM BEJIMUNHBI

[IpuBeeHbI Bce 371€MEeHTHI MPaBUIILHOTO 0TBeTa 1-4, HO momyiieHa omrOKa Npy BEIUMCICHUH 3HAYEHHSI HCKOMOM BEJIMYUHBI.
NI

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

12015t

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 IPUBECHBI 3HAYCHUS IPAMBIX U3MEPEHUH BEIUYHMH, HO HE 3alllCaHa
¢dopmyna 11 pacueéTa KICKOMOM BEJTMUUHBI, U HE MOJIy4eH OTBET.

NJIN

[IpaBUIBHO MpUBEAEHBI 3HAYECHUS NPSAMBIX H3MEPEHUH BEJIMUMH, 3anucaHa GopMysa ajs pacueéTa HCKOMOW BEIMYHMHBI, HO HE
[IOJIy4EH OTBET, U HE NPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTAaHOBKH.

NJIN

[IpaBuIbHO NPUBEIEHBI 3HAYECHUSI IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHOM YCTaHOBKU U (popMyJia JUlsl pacueTa HCKOMOMN BEJIMUHHBI




3anrcanbl TOJILKO MMPaBUJIBHBIC 3HAYCHUA IIPAMBIX H3MepeHHI>i.

NI

[IpuBeeHO PAaBUIBLHOE 3HAYCHHUE TOJIBLKO OJTHOTO U3 MIPSIMBIX U3MEPEHUH, U TIPEICTaBICHA IPABIIILHO 3aNiCaHHast GopMyria Jyis
pacyeTa HICKOMOW BEJIMYMHBI.

NI

[IpuBeIeHO MPaBUIIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPAMBIX U3MEPEHUH, U CIIEIaH PUCYHOK SKCIIEPUMEHTAIbHON YCTAHOBKHU

Bce cimydan BBITIOJTHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUSAM BhICTaBNeHH 1, 2, 3 nim 4 6amios.
Pa3po3HenHsbie 3anucu. OTCyTCTBHE MONBITOK BBIMOIHEHUS 3a/1aHUs

Maxcumanvroii 6ann




Ilnan pa6otsl (8 Kiaacc)

Homep | IlpoBepsiemble 3JIeMeHTBbI IIpoBepsiemble yMeHust Bbaju 3a
3aJlaHus | Co/lepKaAHUS BBINOJIHEHHE
3aiaHus
1.1 SIBneHus TEIIONpPOBOJHOCTH OObsiCHEHUE ABJICHUHN TEIUIONPOBOIHOCTH 1
1.2 ArperatHble cocrosiHus | UteHue rpadukoB HarpeBaHus TEI. 1
BEIIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTuueckne ymMeHus o paboTe ¢ dIeKTponpudopamu. Y MEeHHE 4
HAXOKJICHHUS BEJTMYUHBI SKCIIEPUMEHTAIHHBIM METOJIOM
UTOro 6
2.1 SIBIIEHUS TETUIONPOBOIHOCTH OObsicHEHNE SIBICHUH TEIJIONPOBOTHOCTH 1
2.2 ArperatHblie coctosiHus | UteHue rpaukoB OXJIaXACHUS Tell. 1
BEIECTBA
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTrueckne ymMeHHs 10 paboTe ¢ AIEKTponpudopamMu. 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
«O3anavyennas ¢pusnka»Bapuant 1

1.Ha cHer nosio»uiu Tpu Kycka CyKHa pa3jIu4yHON OKpacku: Oeiblii, yepHbIi U 3eneHblil. Koraa cosHie npurpeso, To CycTss HEKOTOPOE BpeMsi
o1 HUMH tipoTtasii cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pUCYHKE 0003HAYeHO Oeltoe, YepHOe U 3€JICHOE CYKHO?
1. bemoe — 1, yepHoe — 2, 3enenoe — 3.
2. bemnoe — 2, ueproe — 3, 3enenoe — 1.
3. Bemoe — 3, weproe — 1, 3eneHoe — 2.

2. Tlpu kakoit TeMmiepaType HadaJIcs IPOIIecC TUIABICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nenb no cxeme. OnpenenuTe CONPOTUBICHHUE IEKTPUUECKUX JIaMII UCIIONb3YsI aMIIEPMETP, BOIBTMETD.

l
T
‘-: R

Puc. 176

IIpomexyTounas aTrrecTanus 8 kiacca
«O3anaueHHas ¢pusuxka»Bapuanr2

1. K nmomjeuke mpuOUTHI Ba OAMHAKOBBIX JHCTa 0enoil kecTu. BHYTpeHHsIsI MOBEPXHOCTh OJHOTO M3 HUX IMOKPBITA
KOIOTHIO, @° ffpyrast octaBieHa Onectsmeid. K HapyXHOW NOBEPXHOCTH JHUCTOB MPUKIEEHBI BOCKOM CHUYKH. MEXIy JIMCTaMU MOMEIIAt0T
pacKaJeHHbIN MeTauTnuecKuid mapuk (puc. 93). OqHOBpEMEHHO 1M OTHAAYT CIIUYKU OT JTUCTOB KeCThu?

1 OpHOBpEMEHHO.
2. Ot 3aKOMYeHHON MOBEPXHOCTU CIIMYKU OTIAIYT PaHbIIIE.
3. Or GnecTsriei MOBEPXHOCTH CITUYKH OTHAAYT PAaHbIIIE.

2. Ilpu xakoii Temneparype Hadajcs IpoLecc OTBEPAEBAHU?



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 )
4
5
sane [ 8

Puc. 176



OTBeTHI K KPUTEPUH ONCHUBAHUSA BbINNOJIHCHUSA 3aJaHui (8 K.]'IaCC)

1 BapuanT
11 2)5
3) 1. CoOparth Lenb 1o cxeme.
2. [ToAKIIOUUTh aMIIEPMETP M BOJIBTMETP, YUUTHIBAsI IIPABUIIA TIOAKIIOUCHHS TIPUOOPOB.
3. [IpoBecTu npsimbie U3MEpPEHUs (CUIIBI TOKA U HAITPSKCHUS )
4. T1o BBIYMCITUTEIBHON GOPMYJIC  OMPEACIUTh UCKOMYIO BETHUUHY.

2 BapMaHT
1)2 2)2
3) 1. Cobparth 11e1b 10 CXEME.
2. [ToAKIIOUUTh aMIIEPMETP U BOJBTMETP, YUUTHIBAsI ITPABUIIA TIOAKIFOUCHHS TIPHOOPOB.
3. [IpoBecTr npsimbie U3MEPEHHUS (CUITBI TOKA U HATIPSHKECHUS).
4. T1o BBIYMCITUTEIBHOM GOPMYJIe  OMPEACIUTh HCKOMYIO BETHUUHY.



HTorosas aTrecTanus o BHEYPOUHOH NEATENBbHOCTH ydamuxcs 9 knaccoB «O3agauyeHHast PU3UKA» TPOBOJUTCS B (POPME3aTUTHI TPOEKTOB.
®opma KOHTPOJIS — 3aIIKTa MpoeKTa. Benymmumu MeToamu 00ydeHus SBISIOTCS: 00bACHUTEIbHO-MIUTIOCTPATUBHBIN, YaCTHYHO-TIOUCKOBBIH,
HCCIIEIOBATENIbCKUM: aHaIu3 UHPOPMAIUH, IOCTAHOBKA SKCIIEPUMEHTA, IPOBEJCHUE UCCIIEI0BaHUI. DTU METO bl B HAUOOJIbIIEH CTENICHU
00ecIeYnBaroT PAa3BHUTHUC NO3HABATCIIbHBIX HHTCPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPUCCKUX criocobHocrei. Poin YUYUTCIIA B O6y‘~ICHI/II/I MCHJCTCA: OH
BBICTYIIAET KaK OPraHU3aTOp, KOHCYJIbTAHT, SKCIIEPT CaMOro Mpolecca ACATEIbHOCTH yJalluXcsl U €€ Pe3yJIbTaToB.

TpeOGoBanus k 3a1UTe NMPOEKTA:

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

()IOHYCKaeTCSI 3a4YUTBIBAHUEC III/ITaT); HanboJee BaXKHEIC IIOHATHSA, 3aKOHBI 1 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 HEU3MEPUMOE.

2. ToYHOCTh U3MEPEHHIA.

4. Ucropus kaneHaaps.

5. OT mecoYHbIX YacOB JI0 ATOMHBIX.

8. ConneuHnas cucrema

9. CxkopocCTb ABUKEHUS TPAHCIIOPTA B TOPOJIE

10. Dueprus Betpa

11. Kak ynep»xatb paBHOBECHE

12. ITouemy nagaroT Tena



NudopmannoHHo — MeTOAMYECKOE o0ecnieyeHne

1. BHeypouHas 1eATeIbHOCTD IMIKOJIBHUKOB. MeToInuecKuii KOHCTpyKTOp: nocobue ans yuurens/ J.B. I'puropses, I1.B. Crenanos. — M.:
[Mpoceemenue, 2011. — 223 c. -. (CTarmapThl BTOPOTO IMOKOJICHUS).

2. BHeypouHas AesaTenbHOCTb. [[puMepHBIii TU1aH BHEYPOUHOU AEATEIBHOCTH B OCHOBHOM mikose: nmocooue ans yuantens/. B.I1. Crenanos, /1.B.
I'puropseB — M.: [Ipocsemenue, 2014, — 200 c. -. (CtangapTsl BTOPOTO TOKOJICHUS).

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. ®poHTaNBHEIC TA0OpaTOPHBIE 3aHATHS TI0 (pr3uke B 7-11 kaccax o0mieoOpa3oBaTeabHbIX yapekaeHnid: Kaura mis yaurens./mox pen. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : TIpocsemenne, 1996. 12

9. denepanbHBII TOCYIAPCTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT [ DNEKTPOHHBIN pecypc]. — Pexxnm mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanun// opuiiuanbHbIii cauT. —
Pexxum 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. Pa3BuBaromye 3JIEKTPOHHBIC HIPhI Y MHUKH — H3y4daeM IUIaHeTy» [DneKkTpoHHbIH pecype]. — Peskum mocrtyma: http:// www.russobit-m.ru//
13. ABtopckas mactepckas (http://metodist.lbz.ru).

14. Anroputmbl perienus 3a1a4 o ¢usuke: festivai. I september.ru/articles/310656 17. @opmupoBaHue yMEHUN YYaIIUXCS PeIIaTh PU3HUECKHE
3amaun: revolution. allbest. ru/physics/00008858 0. html
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