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AHHOTANUA K padouyeid mporpamMmme

BHEYPOUHOI1 1esiTeJIbHOCTH 10 pu3uke «Pu3nka B 3a1a4ax U IKCepuMeHTax» /- 9 kiace

HopmaTuBHas 6a3a
NPOrpaMmbI:

e 3akoH P® «O0 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-D3 ot 29.12.2012;
e OenepanbHbII rOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 001Iero oopasosanus (IIpukas
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 [lpumepHas ocHOBHas oOpa3oBaTesibHasl IporpaMMa OCHOBHOT'O OOIIero 00pa3oBaHus, 0100peHHast peleHueEM
(dhenepanbHOTO Y4eOHO-METOIUIECKOTO 00BEIUHEHUS 1T 00IIeMy 00pa3oBaHuto (MPoTokoi ot § ampenst 2015 r. Ne
1/15);

o ®denepanbHbIN IEPEUEHb YUEOHUKOB, PEKOMEHI0BAaHHBIX (JIOMYIIEHHbIX) MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit deneparuu Kk MCIOIB30BaHUIO B 00pa30BaTEILHOM MPOIecce B 00111e00pa30BaTeIbHBIX OPraHnu3aIusax
MIpH peanu3alii UMEIOIUX rOCyIapCTBEHHYIO aKKPeIUTAI[MI0 00pa30BaTeIbHBIX IPOrpaMM HauyaabHOTO OOIIEro,
OCHOBHOTO 00I1I€T0, CpeIHEr0 00IIero 00pa3oBaHus, YTBEPKIACHHBIN MTpUKa3oM MuHHCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 28 nexabps 2018 roma Ne 345 ¢ u3MeHEHUSIMU U IOTIOJTHCHHUSIMH.

o denepanbHBIN EpeUeHb YYICOHNKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit deneparuu k UCIOIB30BaHUIO B 00pa30oBaTEILHOM MpOIlecce B 001e00pa3oBaTeIbHBIX OpraHU3aIHIX
MIpH peanu3alii UMEIOLIUX FOCyIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTEIbHBIX TPOrpaMM HavyaabHOTO OOIIIEro,
OCHOBHOTO OOIIIETO, CpeTHEro 00IIero oOpa3oBaHus, YTBEPKICHHBIN MPUKa30M MHUHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEHEHUSIMH U JTOTIOJTHEHUSMH.

e [lepedenp opranu3zaiuii, OCyIIECTBISIONINX BBITYCK YY€OHBIX TOCOOUM, KOTOPBIE JOMYCKAIOTCS K
MCIOJIb30BAHUIO MIPH peaIU3alK UMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMm
Ha4yaJbHOTO 00I1Ier0, OCHOBHOTO O0IIEro, CpeHero oo1ero o0pa3oBanus, yrBep KICHHBIN MprukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3oBarenbHas Mporpamma ocHOBHOTO o01iero oopazosanus [[bOY OOILL Ne2 r.o. Otpanusiif;

e [IpumepHbIe MPOrpaMMbI BHEYPOUHO#t nesitenbHOCTH. HavanbHoe 1 ocHOBHOE oOpazoBanue / [B. A. I'opckuid,

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

e [Iporpamma ocHOBHOro oouiero oopazoBanus. @usmka. 7 - 9 xnaccel (aBropsi:A.B. [lepeiukun, 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.,

OO011EEe KOJIMYECTBO YACOB:

102

YpoBEHB peanu3almu:

0a30BbIH

Cpok peanu3zanuu:

01.09.2023 - 31.09.2026

AsTop(bI) paboueit
IPOrpaMMBbI:

HIomaxoBa 3.C




Mecto AUCHHUIIJINHBI B y‘leﬁHOM IIaHE

MMpeamer KoJsinyecTBO 4acoB B Hele/ 110
IMpenmernas
o0J1acTh

Kaace 7 knace 8 kiace 9kJ1acc

O06s13aTenbHas yacTh ((peaepalibHbIil KOMIIOHEHT)
1 1 1
EcrectBenHo-
MV duznka Yactp, hopMupyemasi yaaCTHHKaMHU 00pa30BaTeIbHBIX
Y1 OTHOIIEHUI(KOMIIOHEHT 00pa30BaTeIbHOTO
TIPEIMETHI
YUPEKACHHS)

Hroro: 0 0 0
AJMUHUCTPATHUBHBIX KOHTPOJBHBIX Pa0OT: 0 0 0
KoHTpobHBIX paboT: 0 0 0
JlaGopaTopHBIX paboT: 0 0 0
[TpakTuueckux paboT: 27 11 12

|. Ilnanupyemblie pe3yjibTaThl OCBOEHHSI Kypca BHEYPOUHOM AeSITeJIbHOCTH M0 (PpU3uKe

[Iporpamma no3BosieT JOOUBATHCS CIECAYIOUIUX PE3YIHTATOB OCBOCHUS Kypca BHEYPOUHOH JESITEIbHOCTH

Ha3panmue OcHoBHasi rpynna y4ammxcst
npeaMera (BKJIOYAs1 MHTETPHPOBAHHBIX)
Kypca
Bueypounas IIpexmeTHbIC MeranpeamerHble JInuHocTHBIE
JESITEILHOCTD
- YMETb I0JIb30BATHCSA P. —ymets paboTats no -pa3BUBaTh
METO/JaMH HAy4HOT'O IIPEUI0KEHHBIM MI03HABATEIIbHbBIE




«Du3uKa B
3agadyaxu
IKCIEPUM
eHTax»

WCCIICIOBAHUS SIBJICHUUTIPUPOIBL;

- POBOIUTH HAOIIOICHHSI,
TUTAHUPOBATH UBBITIOJHATh
IKCIIEPUMECHTHI;

-00pa0aThIBaTh Pe3yabTaThl
U3MEPEHUN;

- IPEJICTABIIATH PE3yIbTAThl U3MEPEHUI
CIIOMOUIbIO TaOUIL, TPAPUKOB U
(opmyu;

- 0OHapyXUBaTh 3aBUCUMOCTH
MEXIY(HU3NUIESCKUMH BETMIMHAMU,
-00BSCHATH MOJTYIeHHBICPE3YIbTATHI U
JIeNIaTh BBIBOJIBI;

-OIIEHUBATh TPAHUIIBI TOTPEITHOCTEH
pe3yJIbTaTOB UBMEPEHUN;

- YMETh MPUMEHSATH TCOPETHUCCKUE
3HaHUS 10 PU3MKE HA MPAKTHUKE;
-pemath GpU3NYECKUE 3a1a91 Ha
MIPUMEHEHHUETIONYYEHHbBIX 3HAHUI;

- BBIBOJUTDH U3 SKCIIEPUMEHTAIBHBIX
(hakTOB M TEOPETUUECKUXMOIETIeH
(buznyecKue 3aKOHbI;

YMETb JOKJIAAbIBATh Ope3yJbTaTax
CBOEr0 MCCIICOBAHNUS;

- Y4acTBOBATh B JUCKYCCUU, KPATKO
WTOYHO OTBEYATh Ha BOIIPOCHI;

- -HCHOJIb30BaTh CIPABOYHYIO
TUTEPaTypyH IPYrue UCTOUHUKH
nHpOpMaIUH.

UHCTPYKLUSAM; YMEHUEU3JIaraTh MbICIH B
YETKOM JIOTHYECKOM OCIIEI0BATEILHOCTH;
aHaAJTM3UPOBATh COOCTBEHHYIO paboTy:
COOTHOCHTBD TUTaH M COBEPIICHHBIC
OTIepaIny, BBIACTATH STAIbl U OIICHUBATh
Mepy OCBOCHUS KaKJI0T0, HAXOJUTh
OIMOKH, YyCTAHABIINBATH UX MPHYNHBI.

I1. — opreHTHPOBATHCAB CBOEH CUCTEME
3HAHUM: OTIINYATh HOBOE OT yXkKe
M3BECTHOTO; TIepepadaThIBaTh MOJTYICHHYIO
UH(POPMAIINIO, AeaTh BEIBOIBI B
pe3ysibTaTe COBMECTHOM pabOThI BCETO
KJIacca; yMEeTh aHAIM3UPOBATh SBIICHUS

K. — ymerp paboTaTh Biape 1 KOJUIEKTHBE;
2 exTUBHO pacrpenensaTh 00sI3aHHOCTH

HHTCPCChI, MHTCIUICKTYAJIbHBIC 1
TBOPUYECKHE CIIOCOOHOCTH ydalluxcs;

- MOTUBHPOBATh CBOUICHCTBUS;
BBIPAYKaTbIOTOBHOCTB B JIF000H
CUTYallu{ NOCTYIUTHB COOTBETCTBHUH C
NpaBUJIAMH TIOBEJICHHUS;

- BOCIIpUHIMATh PEYbYydnTeIIs
(OTHOKJIACCHUKOB), HETIOCPEACTBEHHO
He 00pallleHHYIO K yJalleMycs;

-OLIEHUBATh COOCTBEHHYIO YU€OHYIO
NEeSITeITbHOCTh: CBOUIOCTIIKEHHS,
CaMOCTOSITEITHOCTh, HHUITHATHBY,
OTBETCTBEHHOCTbh, TPUIHHBI HEYIaY




B nmpoiecce BHeypO‘lHOﬁ ACATEC/IBHOCTH B IIKOJI€ PEHIAIOTCH CJICAYIOIINE KOPPEKIIUOHHO-Pa3BUBAKOIIHUE 3a{aYN:

1. Pazeumue u koppexkyusi HUMAHUSA

2.DopmuposaHue yHUBEPCAIbHbIX YUeOHbIX YMEHUL

3.Pazsumue peuu

ConepkaHue BHeypouHOil KeATeTbHOCTH 10 (pusuke «PH3HKA B 3271a4aX H IKCIEPUMEHTAX»

JHeprust

7 kaacc
Ne Ha3zBanue pa3aena (Tembl) Copnep:xanue y4yeOHOr 0 nmpeamera, Kypca
1. | llepBoHava/JbLHBIE CBEIEHHS O Lena nenenust uamepureabHoro npuodopa. Onpeaenenre HeHbl JeNIeHNUs H3MEPUTEIBHOTO [HJIMHAPA.
CTPOCHHH BewecTBa Onpenenenre reoMeTpUYECKUX pa3MepoB Tena. M3rotosienre u3MepuTeabHoro unHapa. Mamepenue
Temneparypsl Tena. Msmepenue pasMepoB MalbIX Tel. VM3MepeHre TOMKHbL JUCTa OyMar.

2. | B3aumopaeiicTBHe Te N3mepenue ckopocTu nBuxeHus tena. M3mepenue macchl Tena HenpaBuibHOU popMmbl. 3mepenue
IUIOTHOCTHU TBEpIOro Tena. M3mepenue o0bema myctoTsl. MccienoBanue 3aBUCUMOCTH CHITBI TSXKECTH
oT Macchl Tena. OmnpeneneHre Macchl U Beca Bo3ayxa. ClojkeHue Cuil, HalpaBJIeHHBIX 110 OJTHOM
npsimoid. Mi3Mepenue xecTkocTy NpyKuHbl. M3mepenue ko3puiienta cuiibl TPEHUS CKOJIbKEHHUSL.
Pemenune HecTaHAApTHBIX 33734

3. | JaBaenne. [laBiaeHue :KUIAKOCTeH U HccnenoBanue 3aBUCMMOCTH IaBJICHUS OT IJIOLAAN OBEPXHOCTH. OnpeieieHue AaBIeHUS
TBEPAOro Tena. BerunciaeHune cuibl, ¢ KOTOpoil atMocdepa TaBUT Ha MMOBEPXHOCTH cToJia. OnpeeneHue

rason Macchl Tela, IIaBaoIero B Bojae. Onpeenenre IioTHOCTU TBepaoro tena. OnpeaeneHue oobeMa
Kycka Jpja. M3ydenue ycioBus miaBanus Tel. Penienne HecTaHIapTHBIX 3a/1a4
4. | PaGoTa m MOLIIHOCTb. Brruncnenue paboThl 1 MOIITHOCTH, Pa3BUBAEMOM YUEHUKOM IIpH moaseMe ¢ 1 Ha 3 aTax.

Omnpenenenue BeIUrpsIIa B cuiie. HaxoxxeHue 1ieHTpa TshKecTH Itockoi ¢purypsl. Beruncnenune KIT/
HaKJIOHHOM INIOCKOCTHU. M3MepeHne KnHeTH4ecKoi 3Heprun. M3mepenne NoTeHnanbHON DHEPTUH.
Pemenune HecTaHAApTHBIX 3a7a4.




8 Kiacce

Ne Ha3Banmue pasnesa (TemMbl) Coaepikanue yueOHOro npeaMera, Kypca
1. | ®usnueckuii MeToa H3yUeHHS Ornpezenenue 1EHbl AeNIeHns MPUOOPOB, CHATHE MoKa3zaHuil. OrnpeesieHne MorpenrtHoCcTen
NPHPOJbI: TeOPeTHYECKUH U U3MEpEHUIl.
IKCIEPUMEHTAIbHbIH
2. | TennoBble ABJEHUS M METOAbI HX Onpenenenre yJUIMHEHU Tela B MPoLiecce U3MEHEHUs TeMnepaTypsl. Perienue 3aad Ha
O — oTpe/iesieHNe KOJMYeCTBA TEIUIOThL. [[puMeHeHune TenaoBoro paciupenus 1is perucTpanum
Temneparypsl. MccnenoBanre npoieccoB IIABJIECHUS U OTBEpAEeBaHus. V3ydeHue ycTpoiicTBa
TEIUIOBbIX ABuraresneil. [Ipubops! 11s1 n13MepeHus BIaKHOCTH BO3AyXa.
3. | DaexkTpuyeckue siBJIeHUSI U METOABI Omnpenenenre yaenbHOTo CONPOTUBIICHUS TPOBOAHMKA. 3akoH OMa Juid yyacTka 1enu. Pemenue
N — 3azad. HCCJ‘IG){OB&HI/IG Y UCTIOJIb30BaHHE CBOMCTB 3JIEKTPUUECKUX KOHJICHCATOPOB. Pacuer
norpebnsemoit anexktposneprun. Pacuet KII/] snekrpruueckux ycrpoicTs. Pemenune 3amad Ha 3aK0H
Jxoynsa -Jlenna.
4. | DNeKTPOMATHUTHDIE SIBJICHUSI [Tonydyenue u puKCHUPOBAHHOE N300paKEHNE MAarHUTHBIX ToJIeH. MI3ydeHne cBOWMCTB
anekTpomaraura. 3ydenue moenu snekrpoasuraresis. Pemenne kauecTBEeHHbBIX 3a1a4.
5. | OnTuka N3yuenue 3akoHOB oTpakeHus. HabmoneHue oTpaxeHus 1 npeaomiieHus ceeta. MzoopaxeHus B

auH3ax. Onpenenenye riaBHOro (OKYCHOTO PACCTOSIHUS U ONTHYECKOM cuiibl uH3bl. Habmonenue
uHTepdepeHuu cBeta. Penienne 3amau Ha npejgomieHue cBera. HalOaroaeHrne moJIHOro OTpaXKeHUs
CBeTa.




9 kJjacc

Ne Ha3Banmue pasnesa (TemMbl) Coaepixkanue yueOHOro npeaMera, Kypca

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

2. | DaekTpocraTHKa DNEeKTpUYECTBO Ha pacyeckax. OCTOPOKHO CTATHUYECKOE AJIECKTPUUYECTBO. DIIEKTPUUECTBO B
UIpyLIKax. DJIEKTPUUECTBO B ObITY. YCcTpoiicTBO OaTapeiiku. Perienne HecTaHJapTHBIX 3aj1au.

3. | Ceer Ucrounuku cBera Ycrpoiicto 1inaza. CosnHeunsie 3aitunku. Teds. 3armenue. [[BeTa koMmakT aucka.
MpeubHbI cniektp. Pagyra B npupone. Jlynnsie u Cosneunsie 3aTmenus. Kak ciomats myu? Kak
3ake4yb OroHb? Pernienre HecTaHIapTHBIX 3a/1a4.

Metoabl 00yueHusi 1 OPMbI OPraHU3ANMHU eATETLHOCTH 00yUAIOIIUXCS

Peanmzanust mporpaMmbl BHEYpOUHOU JesTenbHOCTH «Dr3uKa B 3a/1a4ax ¥ SKCIEPUMEHTAX» MPEIoaracT HHINBUAYaIbHYIO W TPYIIIOBYIO paboTy
oOydJaromuxcs, TUIAHUPOBAaHUE W MPOBEACHUE HMCCIIEIOBATEIBCKOTO SKCIEPUMEHTA, CAaMOCTOSTEIBHBIA COOp JaHHBIX JJIS PEHICHUs MPAKTHYECKHX 3ajad,
aHaJM3 M OIEHKY TOJYYECHHBIX PE3yJIbTaTOB, M3rOTOBJICHUE MOCOOMU M Mozenei. [IporpaMma mpemycMaTpuBaeT HE TOJBKO OOYdYalOUIMe W Pa3BUBAIOIINE
IEJIM, €€ Pean3alrs ClioCcOOCTBYET BOCIIMTAHUIO TBOPUYECKON JTMYHOCTH C aKTHBHOM YKM3HEHHOW MO3UIMEH. BHICOKMX pe3yIbTaTOB MOTYT JOCTHYB B TAHHOM
cllyyae¢ HE TOJBKO YYCHHUKHM C XOpOIIEH WIKOJIBHOM YCIEBaeMOCThIO, HO W BCE IEJICYCTPEMIICHHBIE aKTHUBHBIE pe0sTa, YK€ CIeNaBIIde CBOH
npodecCuoHaIBHBINA BHIOOD.

OOyuenue ocymiecTBisercs npu mnojuepxke LleHTpa oOpa3oBaHMs €CTECTBEHHOHAYYHOUW HarpaBleHHOCTH «Todka pocray, KOTOPBIH CO3/laH st
pa3BUTHS y OOYYaIONIMXCS ECTECTBCHHO-HAYYHOM, MaTreMaTH4yecKod, WH()OPMAIMOHHOW T'PaMOTHOCTH, (OPMHPOBAHUS KPUTHYECKOTO U KpPEATHBHOTO

MBIIIJICHUA, COBCPIICHCTBOBAHHA HABBIKOB CCTGCTBCHHO'Hay‘lHOﬁ HaIIpaBJICHHOCTHU, a TAKIKC JIA HpaKTquCKOﬁ 0Tpa6OTKI/I y‘le6HOl"O MaTtcpraia IIO

yueOHOMY npenMeTy (pu3uKa.



TemaTuueckoe niaanupoBanue (1 200 ooyuenusn)

7 kaace
Haumen Conepxanue Koaunuect Dopma Hcnoan3oBanue Jlara
oBaHHe BO 3aHATHA obopynoBanns «Touka
pasiena 4yacos pocTay
1 BBonHoe 3anaTre. IHCTpYKTaK 1O TEXHUKE OE30TIaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudposoit 1abopaTopueit
"Touka pocra"
(nemoHCTpanus
TEXHOJIOTUHU U3MEpPEHUs)
. [lepBoHaya/IbHbIE CBe/IEHUS 0 CTPOCHHHU BellecTBa A
2 OxcnepumenTanbHas padora Ne 1 «Onpeaenenne 1eHbl AeIeHUs 1 sKkcnepuMeHT | JInHelka, JIeHTa MepHasi,
Pa3IUYHBIX TPHOOPOBY. W3MEPUTEIbHBIN ITUITHH]IP,
Ha 6a3e Llentpa "Touka Pocra" TEPMOMETD, TaTUUK
TEeMIIepaTypbl
3 OxcnepuMeHTanbHas padorta Ne 2 «OnpeneneHrue TeoMeTPUISCKUX 1 skcriepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Te
Ha 6a3e Llentpa "Touka Pocra"
4 [IpakTueckas padota Ne 1 «M3rotoBieHrne n3MepuTeIbLHOTO 1 MpaKTHYecKas
UWIMHAPAY pabota
5 OkcnepumeHTanbHas padboTa Ne 3 «M3mepenue TeMiiepaTypbl T 1 AKCHEPUMEHT
6 DkcnepuMmeHTanbHas padoTa Ne 4 «3mepeHue pazMepoB MajbIx 1 HKCHEPUMEHT
TEI.
7 DkcnepuMeHTanbHas padboTa Ne 5 «M3mMepeHune TONIUHBL JTUCTa 1 HKCHEPUMEHT
Oymarm»
I'aasa |l. B3aumopgeiicrBue Tea 124
8 DkcniepuMeHTanbHas padoTa Ne 6 «M3mepeHue cKopocTH JBUKEHUS 1 AKCIIEPUMEHT
TE.
9 Pemrenue 3amau Ha Temy «CKOPOCTh pABHOMEPHOTO IBUKECHUSD) 1 perieHue
3a1a4y
10 OkcnepuMeHTanbHast padbota Ne7 «M3mepenue macchl 1 karu 1 AKCIEPUMEHT 5JIGKTPOHHBIE 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. W3MEPHUTEIBHBIA WINH/D,
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. Ha0op Ipy30B, MEXAHU-
Ha 6a3e Llentpa "Touka Pocra" yecKast CKaMbs,
JMHAMOMETP
19 Pemenue 3a1au Ha TeMy «Cuia TpeHU. peleHue
3aja4
I11. JaBaenue. /laBieHue :KAAKOCTel U ra3oB
20 OkcnepuMeHTanbHast padora Ne 15 «lccnenoBanue 3aBUCUMOCTH AKCIEPUMEHT
JIaBJICHUS OT IJIOIIAIN TOBEPXHOCTH
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, 1eHTa MepHas,
TBEPJIOTO TEJIAY. WU3MEPUTENIbHBIN ITUIHUHJIP,
Ha 6a3e LlenTpa "Touka PocTa" ANIEKTPOHHBIC BECHI
25 Pemienne kauecTBeHHBIX 3a/1a4 Ha TeMy «llmaBanue Temy. perieHue
3a1a4
OkcnepuMenTanbHas padora Ne 20 «M3ydeHue ycnoBui IIaBaHus aKcriepuMeHT | 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
COBEPIIICHHON IIKOJILHUKOM TIpH ToxbeMe ¢ 1 Ha 3 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BprayucieHne MOITHOCTH AKCIEPUMEHT
pa3BUBaeMOi IIKOJILHUKOM IpHU Noabeme ¢ 1 Ha 3 atax»
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 skcniepuMeHT | IlTaTms, Mexanudeckas
IUIOCKOCTH». CKaMbsi, GPYCOK C KPIOUKOM,
Ha 6a3e I{enTpa "Touka PocTa" nuHeiiKa, Habop rpysos,
JAUHAMOMCTP
32 DkcniepuMeHTanbHas paboTa Ne 25 «M3mepeHne KHHETHIeCKOH AKCIIEPUMEHT
SHEPTUU TEJay
33 Pemienue 3anau Ha Temy «KuHeTnueckas sHEPTHs». perieHue

3aga4




34 HToroBbiii KOHTPOJIb 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTnueckoe njianupoBanue (2 200 ooyuenus)
8 kiaacce
Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
OBaHHUE BO 3aHSATHS o0opynoBanus «Touka
pasaeJa 4yacos pocTta»
. Du3n4yecKnii MeTO/ U3YUYEeHUS NMPUPO/IbI: TEOPETHYECKUH U q
. ® y
IKCMEPUMEHTAIbHBIN
1 BBonnoe 3anatue. IHCTpYKTaXK 1O TEXHUKE OE30TIaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6aze IlenTpa "Touka Pocta" uupoBoit 1abopaTopueit
"Touka pocrta"
2 OxcnepuMeHTanbHas padora Ne 1 «OnpeaeneHue eHbl AeIeHUs 1 sKcriepuMeHT | Jlunelika, neHTa MepHas,
MpuUOOPOB, CHATHE MOKA3aHUID» M3MEPUTEIBHBIN [HIHHIP,
Ha 6a3e Llentpa "Touka Pocra" TCPMOMETP, TATIHK
TEMIIepaTypbl
3 Ornpeznenenre NOrpelHOCTeN u3MepeHus. Penienue kaueCTBEHHbIX 1 peuieHue
3a/1a4. 3a1a4y
I'naBa Il. TenJioBble siBJIeHUSI U MEeTOJbI UX HCCJIEOBAHUSA 84
npe/eseHre yAJIUHEHN Tea B IPOLECCe N3MEHEHMS OIIBIT - abopaTopHbIi
4 O 1 Jla6
TEMIIepaTypbl HCCJIeI0BaHUE | TepMOMETp, JaTUUK
Ha 6a3e IlenTpa "Touka PocTa" TEeMIIepaTypbl
5 Pemrenue 3a1au Ha onpeeneHre KoJInyecTBa TEIIOTHI. 1 perieHue
3a1a4
6 [IpuMeHeHue TEeTI0BOTO pacliMpeHus 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
pentepe
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
3aa4
31 OkcniepuMeHTaIbHAs padboTa Ne 8 «HaburoieHue moaHoro 1 OKCIIEPUMEHT
OTPaXCHHSI CBETAY.
32 Pemrenne kauecTBEHHBIX 3a71a4 Ha OTPA)KEHUE CBETA. 1 perieHue
3aa4
33 3amuTa mpoekToB. [IpoeKTEI. UCCIICIOBAHUS
34 HTOroBblii KOHTPOJIbL 3HAHM. 1 IUAAKTHYECKO
€ 3aJ]aHue
34
Hmozo
TemaTnueckoe niianupoBanue (3 200 o6yuenusn)
9 kaacce
Haumen Conep:xanue Koanuecr ®dopma HUcnoan3zoBanue Jara
OBaHHeE BO 3aHATHs o0opynoBanns «Touka
pa3jiena 4yacosB pocTay
1 BBonnoe 3anstue. MTHCTpyKTaxk 10 TeXHHUKE Oe30macHoCTH. 1 1 Oecena
|. Marneruzm 94
OkcnepumenTanbHas padora Ne 1 «Komnac. [Tpunmmm paboTs». 1 AKCIEPUMEHT
[IpakTuueckas pabota Ne 2 «OprueHTUPOBaHUE C TOMOIIBIO 1 MpaKTHYecKast

KoMIIacay».

pabota




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 OIIBITHDY. 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" SKCIIEPUMEHT | CBeTa Ha 3,5 B, neTouHnk
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 padota Ne 10 «CosHeuHbIE 3aTUUKNY 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, MOIYyLIHHID,
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

[IporpamMma mnpeamnonaraeT pasziuyHble (GOPMbI KOHTPOJIS MPOMEXKYTOUHBIX M KOHEUHBIX pe3ylbTaToB. B pe3ynbTare M3ydeHHs AAHHOTO Kypca
KOHTpPOJIb 3HAaHUM U HABBIKOB ydaluxcs OyJeT MpOoXOAUTh B T€UYEHHE y4eOHOro Kypca - B (opMme (GpOHTAIBHOIO OMpOCa, CAMOCTOSTENIbHBIX MPAKTHYECKUX
paboT, NUCKYCCHI C BBICTPOEHHBIMHU JIOTMUECKUMH LENOYKAMHU U JI0Ka3aTeabcTBaMu. OLIEHMBAETCS CaMOCTOSITENIbHOCTh BBIMOJIHEHUS 3a/1ad, Tak ke padboTa
YYAIIUXCS OLICHUBAETCS C Y4YETOM HMX aKTUBHOCTH, KayeCTBA IMOJrOTOBJIEHHBIX BBICTYIUICHHM, JEMOHCTPAlMOHHBIX ONBITOB, YMEHWN peHIeHUs 3aad.

OneHuBaeTcs TaKkKe ydyacTHe B OOCYXJEHUHU, KaUYECTBO 3a/1aBa€MbIX BOIIPOCOB, BJIAJICHHE MOHOJIOTMUECKON U IHUAIOrHYeCKON peublo, YpOBEHb (U3NYECKOM

KOMIICTCHIIUH.

HrtoroBas arTecTarusi Mo BHEYPOYHOM NEATEIBHOCTH ydammxcs 7-8 kiaccoB «@u3MKa B IKCIEPUMEHTAX W 3aJayax» MpoBOAWTCS B (opme
ITUIAKTHYECKOTO 3aJaHusl B LENSIX OINPEIEIICHUS] CTEIIEHW OCBOCHHS YJaIlUMHUCS y4eOHOTO Marepuayia Mo MPaKTHYECKOW (QH3HMKE, B paMKaxX OCBOCHHS
OCHOBHOM 00pa3zoBaTeIbHOMN MPOrpaMMBbl OCHOBHOTO OOIIIEro 0Opa3oBaHMsI.

3aaHus OPUCHTUPOBAHBI HA IPOBEPKY YCBOCHUS COJICPIKAHUS Pa3JIeiiOB/TeM:

- g3aumooeticmaue mei (NIOMHOCMb eweCmad, CUld mperus, Kodghguyuenm mpenus) (Mooyas 1 kiacc),
- QIeMeHmbl CIMamuKU, Menio8ble A61eHUsL, IEeKMPOCMAMUKA, 3aKOHbl HOCMOSIHHO20 MOKA, 3AKOHbL ONMUKU (MOOy1b 8 kiacc),
Dopma - oudakmuueckoe 3a0anue (mecmol, NpaKmudeckKue 3a0aHus, peuerue meopueckux 3a0ay) COCTaBJICHBI B JIBYX BapruaHTaX. Bpems BbITTOTHEHUS

pa6OTbI — OIUH YPOK.



Ilnan padorsi (7 kiacc)

Homep | IIpoBepsiemblie 3JIEMEHThI ITpoBepsiembie yMeHus1 bani 3a
3aJlaHus | CO/lep KaHMS BbINIOJTHEHH e
3ajaHus
1 [IpakTnueckas padora. YMmenue coOparh NpakTUYECKYIO 1
YCTaHOBKY COTJIaCHO 3aJaHUs
2 OmnpenenurensHas popmyiia 3nanue (Gopmys MIIOTHOCTh BEIIECTBA, 1
BEJTMYMHBI CHUJIa TPEHHUS
3 N3mepenue dpuzmaeckoit YMeHue noJib30BaThCsl N3MEPUTEITbHBIMU 1
BEJIMYMHBI. pudopaMu, ONPENeNATh LIEHY JeIeHUS
pUOOPOB, UIMEPATH PUZUYECKYIO
BEJIUYMHY.
4 BrruucnaurensHbple HABBIKK Boruncnsate pu3ndeckyro BeIUUUHY, 1
3aMMChIBaTh PE3YNIbTAT B €AMHUIIAX
n3mepenus: C1

MakcumanbHOE KOJIMYECTBO 0aIOB 3a BBIMOJHEHHE padoThl cocTapisieT _10  6anios.
BricTraBiaenne otMeTok: otMeTka «5» - 80-100% - 8-10 Gamna, otmeTka «4» - 66%-79% - 706ammoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMeTKa «2» - meHee 30% - 0 — 2 Gamra.



Hrorosass arrecraums 7 kjaacca
«Pu3uka B IKCIIEPUMEHTAX U 3ajavdax>

BapuantNel

Wcnoub3yst peI4ayKHbIC BEChI, MEPHBIN IIJIMHIP, CTAKAH C BOJAOH, IIUJIMHJIP, COOSPUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY JIJISl OTIPEACTICHUS
IJIOTHOCTU MaTepuaia, U3 KOTOPOTO U3rOTOBJICH LUIUHP.

B 6maHke 0TBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAIbHONW YCTaHOBKHU IS ONIpeiesieHUs] 00bema Tela;

e 3anumute GOpMyIy A pacyeTa MIOTHOCTH;

® yKa)XUTE Pe3yJbTaThl U3MEPEHUS MacChl LIHJIMHAPA U ero 00bema;

® 3aMUIIUTE YUCICHHOE 3HAYEHHUE TUIOTHOCTH MaTepuraia MIIHH/IPA.
Bapuant Ne2
Hcnonw3ys Opycok ¢ KprouyKoM, TUHAMOMETD ¢ Tipeneiom usMepenus 1H, nuaamometp ¢ npenenom usmepenus SH, 2 rpysa maccoit 100r,
HaIpaBJIAoIIas, cCOOepUTe FIKCIIEPUMEHTAIBHYIO YCTAHOBKY /7Sl onpeiesieHus: KodQPUIIMEHTa TPEHHS CKOJIBKEHUS MEXAy OpYCKOM U

MOBEPXHOCTHIO HAMPABJISAIONICH.
B Gnanke oTBETOB:

L4 cnenaﬁTe PUCYHOK 3KCHepI/IMeHTaJIBHOI>'I YCTAaHOBKH;,

e 3anumure GopMyay A pacyeTa KodhdumeHTa TPEHUS CKOJIbKEHHUS;

e VYKaXXuTe pe3ylbTaThl H3MEPEHUs Beca OpycKa ¢ Tpy3aMH U CUJIbI TPEHUS CKOJIbKEHHS MPU IBUKEHUHU OpyCKa ¢ TPY30M M0 MOBEPXHOCTH
HaIpaBJISIONIEH;

e 3anMIINTE YHUCJICHHOE 3HAYCHHE KOB(I)(I)I/ILII/IGHTa TPCHHA CKOJIL)KCHUS.



OTBeTHI K KPUTEPUH ONCHUBAHUS BbINNOJIHCHUSA 3aJaHui (7 K.]'IaCC)

Bapuant Nel
HV=V.-V; 2) p=m/V

3)m=66T; V=56M1=56cm>;, 4) p=12 r/em® = 1200 kr/me.

Coaepikanue KpuTepusi

Banasl

[ToTHOCTRIO MPaBUIIBHOE BBHITIOJTHEHHUE 33aHUs, BKITIOYAOIIee B ceOsl:

® CXEMAaTHYHBIN PUCYHOK KCIIEPUMEHTAJIbHON YCTAHOBKH;

e (opMyiy A pacueTa HCKOMOW BEIMYHHBI 1O TOCTYITHBIM ISl U3MEPEHUS BETTMUNHAM (8 OAGHHOM cyuae OJisl
onpeoeenus NIOMHOCMU mena),;

® MpaBWIBHO 3alMCAaHHBIE PE3YIbTATHI MPSIMbBIX U3MEPEHUH (8 OaHHOM cllyuae pe3ynbmanbsl U3MepPeHUus Maccol mea u
obvema mena);

e TOJIy4CHHOE NMPABIIFHOE YNCICHHOE 3HAaUeHNE NCKOMOM BETTMUHNHBI

[IpuBeneHbI Bce AIeMEHTHI TPaBUIILHOTO OTBETa 1-4, HO oMyIeHa OMOKa MPY BHIYUCIICHUN 3HAUYEHUST HCKOMOM
BEJTUUHMHBI.

NI

JlomyiieHa ommoka npu 0003HauYE€HUH €IUHUL] U3MEPEHUSI ICKOMON BEITUYUHBIL.

NI

JlomyiieHa ommoka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTAaHOBKH, HIIM PUCYHOK OTCYTCTBYET, MU
oTCcyTcTBYeT hopMyna B 00LIeM BUE Ui pacueTa HCKOMOM BEJIMYUHBI

CraenaH pUCYHOK 3KCIIEPUMEHTAJIbHOM yCTaHOBKH, IPABUIIBHO MTPUBEICHBI 3HAUCHHSI IPSAMBIX U3MEPEHUN BEINYHH, HO HE
3anucaHa (opMmysna Juis pacyeTa MCKOMOM BEJIMUMHBI, U HE MOJy4eH OTBET.

NJIN

[IpaBUIBHO MpUBEAEHBI 3HAYECHUS NPSAMBIX U3MEPEHUH BEJIMUMH, 3anucana (opMmyra Ajs pacueTa HCKOMON BEJIMYHMHBI, HO
HE MOJIy4eH OTBET, U HE IPUBEACH PUCYHOK SKCIIEPUMEHTAILHOW YCTaHOBKH.

NJIN

[IpaBuIbHO NPUBENEHBI 3HAYECHMSI IPSIMBIX U3MEPEHUN, IPUBEICH TPaBUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIbHOM YCTAaHOBKU U (opMyJia JUIsl pacueTa HCKOMOMN BEJIMUYHHBI




3anucaHbl TOJBKO MPaBUJIbHBIC 3HAUSHUS IPSIMBIX U3MEPEHUA.

NJIN

[IpuBeieHO MpaBUIILHOE 3HAUYECHUE TOJIBKO OJHOTO U3 MPSIMBIX U3MEPEHUMN, U MPEICTAaBIICHA IPABUIIHLHO 3alIMCaHHAas
dbopmyna st pacu€Ta HICKOMOW BETMYMHEI.

NJIN

[IpuBeieHo MpaBMIILHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX H3MEPEHUH, U CIICIAaH PUCYHOK SKCIIEPUMEHTATIBLHOM
YCTaHOBKH

Bce ciydan BBIIIOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBILIEYKAa3aHHBIM KPUTEPUSM BbICTaBieHu 1, 2, 3 wim 4 6amios.
Pa3po3nennsbie 3anucu. OTCyTCTBHE MONBITOK BBITIOIHEHUS 3a/1aHUs

Maxcumanvroii 6aun
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Coaepikanue KpuTepusi

Banasl

[TosTHOCTRIO MPaBUIIBHOE BBHITIOJIHEHHUE 33aHus, BKIIOYAOIIee B ceOsl:

® CXEMAaTUYHBIN PUCYHOK IKCIIEPUMEHTAJIbHON YCTAHOBKHU;

o (opmymy s pacu€Ta HCKOMOUW BETMYMHBI 11O TOCTYITHBIM JUISI U3MEPEHUS BEIMUUHAM (8 OAHHOM ciyuae OJisk Onpeoeienus
K03 puyuenma mpenus);

® TIPaBHUJIHHO 3aIMCAHHBIC PE3YJABTATHI MPSMBIX U3MEPEHUH (6 OaHHOM Cllyuae pe3yibmamsl UsMEpeHUs 6eca meid ¢ 08YMsl
2PY3aMu U CUTbL MPEHUS CKOJIbIHCEHUS),

e TOJIyYEHHOE MPABIIFHOE YHNCICHHOE 3HAaU€HNEe NCKOMOM BETTMUNHBI

HpI/IBeI[eHBI BCC 3JICMCHTBI ITPABUJIBHOI'O OTBETA 1-4, HO nomnynieHa omuoka ITPpU BBIYMUCIICHUHA 3HAYCHUSA HCKOMOH BEJINYHNHEI.
NI

JlomyiieHa omnoka npu 0003HauYE€HUH €IUHUL] U3MEPEHUSI ICKOMON BEITMYUHBI.

NI

JlomyiieHa onmoka B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTAaHOBKH, HJIM PUCYHOK OTCYTCTBYET, UJIU OTCYTCTBYET
dhopmyra B 001meM BHIE IS pacueTa HCKOMOMW BEITMYMHBI

CnenaH pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH, MPAaBUIILHO NMPUBEACHBI 3HAUEHUS MPSIMBIX U3MEPEHUI BEIUYUH, HO HE 3alKcaHa
dbopmyna ans pacyeTa HICKOMOM BEIMYUHBI, M HE MTOJIy4€H OTBET.

NI

[IpaBuibHO NpUBEICHBI 3HAYEHUS MPSAMBIX U3MEPEHUN BETTMUMH, 3anicana (popMyra ajs pacyeTa HCKOMOM BEIMYMHBI, HO HE
[OJIy4€H OTBET, U HE MPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTAaHOBKHU.

12015t

[IpaBuiIbHO MPUBEICHBI 3HAYCHUSI IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAJIbHOM YCTAHOBKH U (POpMYIIa Ui pacueTa UCKOMOM BETMYHUHbI

3anucaHbl TOJIBKO MPABUJILHBIC 3HAYCHUS MIPSAMbBIX U3MEPEHUM.

NI

[IpuBeaeHO MpaBUIBLHOE 3HAYEHHE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U MIPE/ICTaBICHA IPABUIILHO 3anicaHHas Gopmyna i
pacuera HICKOMOM BEJIMYUHBI.

NI

[IpuBeieHO NPaBUIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMbBIX U3MEPEHUH, U CJIETaH PUCYHOK SKCIIEPUMEHTAJIbHON YCTAHOBKHU

Bce CJIydau BBIINIOJIHCHHS, KOTOPBIC HC COOTBCTCTBYIOT BBIIIICYKA3AHHBIM KPUTCPUAM BBICTABIICHUSA 1, 2, 3 wnm 4 GaioB.
Pa3pO3HeHHBIe 3allucCH. OTCYTCTBI/IG IIOTIBITOK BBINIOJTHCHUS 3aJaHUA

MaxcumanvHviyu 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
«Pu3uKa B IKCIIEPUMEHTAX U 32J1a49aX))
Bapuanr 1

1.Ha cHer nosioxunu Tpu Kycka CyKHa pa3iau4HON OKpacku: Oenblii, yepHbId U 3eseHblil. Koraa conHie npurpeno, To CIycTsi HEKOTOpPO€ BpeMs
o1 HUMH tipoTasii cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pUCYHKE 0003HAYeHO Oeltoe, YepHOe U 3€JICHOE CYKHO?
1. bemoe — 1, yepHoe — 2, 3enenoe — 3.
2. Bbenoe — 2, ueproe — 3, 3enenoe — 1.
3. Bemoe — 3, weproe — 1, 3enenoe — 2.

2. Tlpu kako#t TeMmiepaType HadaJics IpoIIece 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.

1

T

s —
Puc. 176

IIpome:xkyTouHnasi arTecTanus 8 Kjiacca
«Pusuka B IKCIIEPUMEHTAX U 3aavdax»
Bapuanr 2

Puc. 93

1.

K JOIICYKE HpI/I6I/ITLI JABa OJHHAKOBBIX JIMCTa OeIol JKEeCTH. BHYTpeHHSIﬂ MOBEPXHOCTH OAHOI'0 M3 HHUX IIOKPBITA KOIIOTBIO, a Apyras

ocraBiieHa Onectsmed. K HapyXHOW NOBEPXHOCTH JIUCTOB NPUKIEEHHI BOCKOM CHUYKH. MeXAy JHCTaMU T[OMEIIAIT pacKaJeHHBIN
MeTandeckuil mapuk (puc. 93). OMHOBPEMEHHO JIM OTMAIyT CIIUYKHU OT JIMCTOB KecTh?

OnHOBpEMEHHO.

ow >

OT 3aKOMYEHHOM MOBEPXHOCTH CIIUYKH OTIAAYT PaHbIIIE.
Ot GnecTsieil MOBEpXHOCTH CIIMYKU OTHAIYT paHBbIIIE.

2. Ilpu xakoii TemnepaType HayaJcs MpoLecc OTBEpAeBaHUsA?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

e CoOepure nens no cxeme. Onpenenure paboTy, BHIIOJTHEHHYIO 3JIEKTPUUECKUMHU JIaMIIaMH B TEUEHHE 5 MUH, 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.



HToroBas arrectanus o BHEYPOUHOU AEATENFHOCTH ydamuxcs 9 kiaccoB «PU3MKa B IKCHEPUMEHTAaX U 3aa4ax» IpOBOAUTCS B (popMe3aIuThl
IIPOEKTOB.
dopma KOHTpOJS — 3aluTa NpoekTa. Benymumum merogamMu oOyueHUs SBISIOTCA: OOBSICHUTENbHO-WIUTIOCTPATUBHBIN, YaCTHYHO-TIOMCKOBBIM,
WCCIIEIOBATENILCKUI: aHann3 WHPOPMALMHU, TOCTAHOBKA JKCIIEPUMEHTA, MPOBEIACHNE HMCCIIEIOBAHUI. JTH METOIbl B HAHMOOJIBIICH CTENEHH 00ECHeYUBAIOT
Pa3BUTHUC IMO3HABATCIBbHBIX HWHTCPECOB, HHTCIIJICKTYAJbHBIX MW TBOPUYCCKUX cnocobHocreii. Poib YUYUTCIIA B O6y‘IeHI/II/I MCHACTCA: OH BBICTYIIACT Kak
OpraHu3aTop, KOHCYJIbTAHT, YKCIEPT CAMOT0 MpoLecca AEATENbHOCTH yJallluXcs U €€ pe3yIbTaToB.
TpeOGoBanus K 3a1UTe NMPOEKTA:
® MaTCpI/IaJ'I AOCTYIICH U HAYUCH, UJICU PACKPBITHI. KaugectBennoe n3ioxenue COZCPpIKaHUA: Y€TKad, I'paMOTHasA pCyb, ICPECKA3 TCKCTA

()IOHYCKaeTCH 3a4YUTBIBAHUEC HI/ITaT); HanoboJee BaxKHEIE TIOHATHS, 3aKOHBI U q)OpMYJ'H)I JUKTYIOTCS IJIA 3allCH.

. Harnsnnoe npencrasienne Mmatepuana (C UCTIOIb30BaHUEM CXEM, UePTEKel, pUCYHKOB, HCIIOJIb30BaHUE MPE3CHTALINN)
. Hcnonb3oBaHne NpakTUUECKUX MUHU-UCCIIEIOBAaHUM (ITOKa3 OIbITA)

. KauecTBeHHBIE OTBETHI HA BOIIPOCHI CAYILIATENICH IO TEME

. Yetko chopMyIupoBaHbl BHIBOIBI

Ipudan3ureabHbie TEeMbl TBOPUYECKHX MIPOEKTOB, NIPEe3eHTAIMIA:
1. Kak u3smMeputh HEU3MEPUMOE.

2. ToYHOCTh U3MEPEHHIA.

4. Ucropus kaneHaaps.

5. OT mecoYHbIX YacOB JI0 ATOMHBIX.

8. ConneuHnas cucrema

9. CkopoCTh ABMKEHHSI TPAHCHIOPTA B TOPOJIe

10. Dueprus Betpa

11. Kak ynep»aTb paBHOBECHE

12. TTouemy nmagaroT Tena



NudopmannoHHo — MeTOAMYECKOE o0ecnieyeHne

1. BaeypouHas 1eATeIbHOCTD MIKOJIBHUKOB. METOIMUECKH KOHCTPYKTOP: ocodue amst yuutens/ J[.B. I'puropses, I[1.B. Crenanos. — M.:
[Mpoceemenue, 2011. — 223 c. -. (CTarmapThl BTOPOTO IMOKOJICHUS).

2. BHeypouHas AesaTenbHOCTb. [[puMepHBIii T1aH BHEYPOUHOU AEATEIBHOCTH B OCHOBHOM mikoJe: nmocooue ans yuautens/. B.I1. Crenanos, /1.B.
I'puropseB — M.: [Ipocsemenue, 2014, — 200 c. -. (CtangapTsl BTOPOTO TOKOJICHUS).

3. Paboune nmporpammel. @usuka. 7-9 knaccel: yuebHo-meronuueckoe 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. ®poHTaANBHEIC TAOOpATOPHBIE 3aHATHS 10 (u3nke B 7-11 kiaccax o0meoOpa3oBaTenbHBIX yapekaeHnid: Kaura s yaurens./mox pen. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : TIpocsemenne, 1996. 12

9. denepanbHBII TOCYIAPCTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT [ DIEKTPOHHBIH pecypc]. — Pexxum mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanun// opuiiuanbHbIii cauT. —
Pexxum noctyna: http://muroOpHayku.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 perieHus 3a1a4 1o ¢usuke: festivai. I september.ru/articles/310656

15. ®opmupoBaHne YMEHHH ydamuxcs pemrarsh dpusndeckuezagayun: revolution. allbest. ru/physics/00008858 0. htmi
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