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HopmartuBHas 6a3a

e3akoH P® «O06 obpazoanuu B Poccutickoit denepammm» Ne 273-03 ot 29.12.2012;

e  ®denepanbHbIA rOCyIapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO o0mero obpasoBanus ([Ipukaz MunucrepcTBa
o0pazoBanus 1 Hayku Poccutickoii @enepaunu ot 17 nexadps 2010 r. Ne 1897, B penakumu nprkasza

e MumnucrepcTBa oopa3zoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e[IpumepHast ocHOBHasi oOpa3oBaTeibHas IMporpaMMma OCHOBHOTO oO0mIiero oOpa3oBaHHs, Om0OpeHHas pelieHrueM
(henepanbHOro y4eOHO-METOINYECKOro 00beIMHEHUs 110 001eMy oOpa3oBaHuIo (mporokosn ot 8 ampens 2015 1. Ne
1/15);

eDeepanbHBIi NepeveHb YueOHUKOB, PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit denepaninu K HCMONB30BaHHUIO B 00pa30BaTENLHOM TIpoliecce B 001Ie00pa3oBaTeNbHBIX OpTaHU3aUIX TPU
peanu3aiyy UMEIOIINX FOCYAapCTBEHHYIO aKKPEUTAIHIO 00pa30BaTeNbHBIX MPOrpaMM HaYalIbHOTO O0IIero,
OCHOBHOTO O0IIET0, CPETHEro o0IIero 00pa3oBaHus, yTBEPKICHHBIA PUKa3oM MHUHUCTEpCTBA 0Opa30BaHUs U HAYKH
P® ot 28 nexadps 2018 roma Ne 345 ¢ m3MeHEHUSIMHA U JOTIOTHECHUSIMH.

eDenepanbHBINA TIEpedeHb YIeOHMKOB, PEKOMEHOBAHHBIX (JIOMYIIEHHBIX) MUHICTEpPCTBOM 00pa30BaHMs U HAYKH
Poccuiickoit @eaepaliny K HCIIOIB30BaHUIO B 00pa30BaTENHFHOM IIpoliecce B 0011e00pa3oBaTENbHBIX OPTaHU3AIUAX TPU
peanu3anuy UMEIOINX I'OCYIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTebHBIX IPOrpaMM HayajbHOI'O OOIIEro,
OCHOBHOT'O OOITIETO, CpeaHero oomero 0opa3oBanms, YTBEPKIESHHBIN MPUKa30M MHUHHACTEPCTBA 00pa30BaHUS U HAYKU
P® or 31 mapra 2014 roga Ne 253 ¢ u3MeHEHUSAMH U JOIOTHCHHUSIMH.

e[lepeueHp opraHu3alyii, OCYyIIECTBIISIOIIUX BBITYCK YU€OHBIX I0COOUI1, KOTOpBIE AOIYCKAIOTCS K UCIIONb30BAHUIO IIPU
peanu3anuy UMEIOIUX FOCYAapCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTEIbHBIX IPOrpaMM Ha4yajabHOTO O0LIero,
OCHOBHOT'O 00IIero, cpeaHero o0mero 00pa3oBaHus, yTBEPKACHHBIN nmpukazoM MuHoOpHayKHP® ot 09.06.2016 No
699;

eOcHoBHas oOpa3oBaTelbHAs IPOrpaMMa OCHOBHOTO obmero oopazosanus MOY «bopckas OOIy;

e[IprMepHbIC IPOrpaMMBbI BHEYPOUHO#T JesTeabHOoCcTH. HavansHoe 1 ocHOBHOE 0Opa3oBanue / [B. A. T'opckwid,

e A. A. Tumodees, /1. B. CmupHoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e m3n. — M. : IlpocBemenne, 2014 — 111 c.
—(CtaHmapTel BTOPOTO TTOKOJICHHS).

e[Iporpamma ocHOBHOTO 001Iero oopazoBanus. dOusnka. 7 - 9 kimaccsl (aBTopsl: A.B. [lepeimkun, H.B. ®unonoBuy,
E.M. I'yrauk). ®usmnka. 7-9 knaccel: padoune mporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.:
Hpoda,2015. — 400c.,
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|. IlnanupyemMble pe3yabTaThbl 0CBOEHHMS KyPCa BHEYPO4YHOH AeITeJIbHOCTH IO (pU3NKe

[Iporpamma no3BosiieT JOOUBATHCS CIEAYIOUX PE3YIbTATOB OCBOEHUS Kypca BHEYPOUHOH €SI TEIbHOCTU

OcHoBHas rpynmna Heru ¢
y4almuxcs OB3
(BriIOUYast
HHTErPUPOBAHHBIX)
IIpeamernbie MeTtanpeaMeTHBI JInyHOCTHBIE IIpeamernbie| MeranpeamerH JIn4HOCTHBIE
e ble
- yMeTb nosb3oBaThcs| P. —ymeTs paborarh | -pa3BuBaTh - UMETH P. —ymets -pa3BUBaTh
METOJIaMU Hay4HOI0 | 1o IIO3HABATEIIbHBIC | IIPEACTABICHUE | paboTaTh [I03HABATEIbHBIC
IPEJI0KEHHBIM 0 o
IIPEII0KEHHBIM




HCCIIEIOBAHUS
SIBJICHUUIIPUPOIBI;
- IPOBOJUTH
HaOIIOICHNS,
IJJAHUPOBATh

U BBINOJIHATh
DKCHEPUMEHT

bl;
-00pabaThIBaTh
pe3yabTaThl
U3MEPEHU;

- IPEJICTABIISTH
pe3yabTaThl
U3MEPEHUM C

IIOMOIIIBIO TaOJIMIIL,

rpadukoB U GOPMYIT;

- 0OHapyKUBaTh
3aBUCUMOCTH
MEXTY
br3uICCKUMHU
BEJINYMHAMU;
-00BSCHSTH
MOJIYYCHHBIC

PE3yIbTAaThl KU ACJIATH

BBIBOJHBI,

-OLCHUBATh I'PaHHUIbI

MOTPEIIHOCTEN
pPE3yIbTAaTOB
W3MEpPEHU;

UHCTPYKIUSIM;
YMEHHEU3TaraTh
MBICJIM B YETKOU
JIOTUYECKOM
MOCJIe0BaTEIBHOC
TH; AaHAJTU3UPOBATH
COOCTBEHHYIO
paborty:
COOTHOCHUTH IIJIaH U
COBEpIICHHbBIC
omnepanuu,
BBIJICIISATE DTAbl U
OIIEHUBATh MEPY
OCBOCHHS Ka)K/10T0,
HaXOJIUTh OIIHOKH,
yCTaHaBJIUBAaTh UX
MPUYUHBI.

II. -
OPUEHTHUPOBATHLCAB
CBOCH cuUCTEME
3HAHUM: OTJINYATh
HOBOE OT YK€
HU3BECTHOTO;
nepepabaThIBaTh
MOJYYEHHYIO
uH(pOpPMAIIHIO,
JIeNnaTh BEIBOJIBI B
pe3yybTaTe
COBMECTHOM
paboThHI BCero
KJ1acca; yMeTh
aHaJIU3UPOBATH
SIBIICHUS

WHTEPECHI,
WHTEIUICKTYaJTbHBI
¢ UTBOPUYCCKHE
CIOCOOHOCTH

yYaIuxcs;

- MOTUBHPOBATh
CBOM JICHCTBUS,
BBIPA)KATh
TOTOBHOCTH B
T1000M cUTyaruu
MOCTYITUTH B
COOTBETCTBHH C
IIpaBUIIAMH
MOBE/ICHMUS;

- BOCIIPpUHUMATh
peUb yuuTens
(OHOKJIACCHUKOB
),
HEMOCPEICTBEHHO
HEe 00paIleHHYIO K
y4daniemycs;

-OIICHUBATH
COOCTBEHHYIO
yueOHYI0
JeSTCIIEHOCTD:
CBOH
JTOCTHKCHHUS,
CaMOCTOSITeIILHOC
Th, HHUIIHATHBY,
OTBETCTBEHHOCTD
, IPUYHHBI

pUpoJIe
BAKHEUIINX
buznIecKux
ABJICHUU
OKPY’KaIOIIEro
MuUpa u
MOHUMATh
CMBICTT
buznIecKux
3aKOHOB;

JEMOHCTPUPY
I0TyMEHUE

paboTath C
pa3HbIMU
UCTOYHUKAMU
uHpopManuy;
-yMETh
IPUMEHSTh
TEOPETUYECK
ME3HAHUS T10
buszuke HA
MIPAKTHUKE;

- YMETh
UCIIOJIb30BaTh
MOJTYYCHHBIE
3HAHUS B
ITOBCETHEBHOM
KU3HA
(aKo0s0THA,
OBIT, OXpaHa
OKpYyXarouien
cpeabl)

UHCTPYKIIMSIM;
yMEHUE
u3Jiaratb CBOU
MBICJIH B
JIOTUYECKOU
MOCJIeI0BaTENIbH
OCTH;

II. — ymeHnue
OTJINYaTh HOBOE
OTYyXe
W3BECTHOTO;
nepepabaThiBaT
b TTOJTYYEHHYIO
uH(pOpMaIHIo,
JieaTh BHIBOIBI
B pe3yJsbTarte
COBMECTHOM
paboTHI BCETO
KJIacca; YMETh
HaOJII01aTh U
OTHCHIBATH
SIBIICHUS

K. — ymeTn
paboTtath B
nape u
KOJUIEKTHBE;

UHTEPECHI;

- MOTUBHPOBA
ThCBOU
JICHCTBUS;

- BOCIIPpUHUMATh
peYb YUHTEIS
(OTHOKJIACCHUK
OB),
HETOCPE/ICTBEH
HO HE
oOpalleHHYI0 K
ydanemMycs;

-OIICHUBATh
COOCTBEHHY
I0y4eOHYIO
JESTEIILHOC
Th




- YMETbh MPUMEHSTh
TEOPETHUUECKHUE
3HaHMS MO (PU3UKeE
Ha MPaKTUKE;
-pemarhb
dbuzndeckue 3agaun
Ha IPUMEHEHHE
MOJTYYEHHBIX
3HAHMM;

- BBIBOJIUTH U3
AKCTIEPUMEHTATBHBIX

¢dbakToB 1
TEOPETHYECKUX
MoeJIen
(dusznueckre 3aKOHbI;
YMETh JOKJIaAbIBaTh O
pe3yabpTaTax CBOEro
UCCJIEJOBAHNS;

- Y4acCTBOBATh B
TUCKYCCHH,

KpaTKO UTOYHO

OTBEYaTh Ha
BOIIPOCHI;

- -UCIIOJIb30BaTh
CIIPaBOYHYIO
JTUTEpaTypyH Apyrue
HUCTOYHUKH
uHpopManuu.

K. — ymetn
paboraTh BHape u
KOJIJICKTUBE;

3¢ pexTUBHO
pacnpenensiTb
00513aHHOCTH

Heyau

- IPOBOIU
Th
Ha0JII0/IeH
usi
buznyecku
X SIBIICHUM;
-U3MEPSAThH
busnueck
ue
BEJIMYUHBI




B npouecce BHEYypOUHOil 1eSITEJIbHOCTH B LIKOJIE PEIIAITCS CJIeAyHIIMe KOPPEeKUMOHHO-Pa3BUBAIOIIHE 3a1a4N:
1. Pazeumue u koppexyusi 6HUMAHUS
2.DopmuposaHue yHUBEPCAIbHLIX YUeOHbIX YMEHUL

3.Pazsumue peuu



Conepxxanue BHEYPOUHOH AeSITEIbHOCTH 110 PU3MKe «IKCIEePUMEHTANbHAsA (Ppusuka»7 Kiace

Ne Hassanue pa3ngena (TeMbl) Coaepxanue yueOHOro npeamera,
Kypca
1. | IlepBoHavabHBbIE CBeJeHHUS O llena nenenust uamepurenbHoro npubdopa. OnpeseneHue 1eHbI AeIeHUs
CTPOEHNH BemIecTBA U3MEPUTENIBHOrO NUIMHAPA. OnpeieIeHne TeOMETPUIECKUX PA3MEPOB TENA.
N3rorosneHne u3MepuTenbHOro nunnHapa. Msmepenue
TeMneparypsl Tena. Mizmepenue pa3sMepoB MalbIxX Teil. M3MepeHne TouHbI JIucTa
Oymaru.
2. | BzaumopneiicTBue Te N3mepenue ckopoctu ABMKEHUS Tea. M3MepeHnne Maccel Tesia HelpaBUIbHOM
dbopmbl. MI3MepenuemioTHocT TBepaoro Tena. M3mepenne oobema mycToThl.
NccnenoBanne 3aBUCUMOCTH CUJIBI TSDKECTU OT Macchl Tena. OnpeiesieHne Macchl U
Beca Bo3ayxa. Clo)eHHe CHJI, HAPABJICHHBIX 110 OAHOW npsiMoil. U3mepenue
KECTKOCTH NMpYXuHbI. 3MepeHne korhpuiimeHTa Cuiibl TpEHUsI CKOJIbKEHUS.
Penienre HecTaHIapTHBIX 3a7a4
3. | daBuenne. [laBiaenne HccnenoBanue 3aBUCHMOCTH JIABJICHMS OT IUIOIIAAU OBEpXHOCTH. Ompeesenne
AKWTKOCTEil 2308 JlaBJICHUS TBEPJIOTO Teja. Beluncienue cuiibl, ¢ KOTOpoil atMocdepa AaBUT Ha
IIOBEPXHOCTH cToja. OnpeeneHne Maccel Tena, IIAaBarIero B Bojae. Onpeaenenne
IUIOTHOCTH TBepAoro tena. OnpenenaeHue oobeMa
KyCKa Jibja. Mi3ydeHnue yciioBus IuiaBaHus Teil. PellieHre HecTanaapTHbIX 3a/1a4
4. | Padorau Brruncnenue paboTsl U MOILITHOCTH, pa3BUBAEMOM yUEHHUKOM Npu noabseme ¢ 1 Ha 3
JTax.
MOIIHOCTb. Omnpenenenue BRIMTPHINIA B cujie. HaxoxieHue reHTpa TSHKeCTH TUIOCKO#M (UTypHI.
Heprus Brrancnenne KIIJ{naknonHoOU mtockocTu. 3MepeHre KUHETUYECKOW SHEPTUH.

N3Mepenune noTeHImaabHON YIHEPTUU.
Pemienre HecTaHIapTHBIX 3a7a4.




8 kiacc

Ne Hassanue pa3ngena (TeMbl) Coaepxanue yueOHOro npeamera,
Kypca
1. | ®uzuyeckuii MmeTox OnpeieNicHUe 1EHBI JeIeHus IpUuOOPOB, CHATHE MoKasanuii. OnpeaeneHue
N3YICHUSITPUPO/IBL: MOTPEIIHOCTEN U3MEPEHHU .
TEOpPeTHYECKUH 1
IKCIEPUMEHTAJIbHbIN
2. | TenioBblie ABJIEHAS U Onpenenenue yaJIMHEHUS Tea B MPOLIECCE U3MEHEHUsS TeMIIepaTyphl. Pemenne 3ana4y
Ha ONpPEIEIICHUE KOJIMYECTBA TEIIOTHL. [I[puMeHeHne TENIOBOro pacIMpeHus s
MeTOAbI HXHCCJIeI0OBAHUA
perucTpanuu
TeMIieparypsl. McciienoBanue npoueccoB MIaBJIEHUs U OTBEPAECBAHUS.
N3yuenue ycrpoiicTBaTeryioBsix ABurateneit. [[pubopsl 1i1s uamMepenus
BJIQYKHOCTH BO3/1yXa.
3. | DieKTpUYecKHe IBJEHUS H Ornpenenenue yienbHOro CONpOTUBIICHUS TPOBOIHUKA. 3aK0oH OMa JIJIsl y4acTKa LETH.
Pemennesanau. MccnenoBanue u UCIOIb30BAHUE CBOMCTB DJIEKTPUUECKUX
METOABIMX MCCJIeIOBAHUS
KOHJIeHcaTopoB. Pacuer
noTpebisemoit anekrposneprun. Pacuer KIIJ anexkrpuueckux ycrpoicts. Pemenue
3aJ1a4 Ha 3aKoH /[>xoyns -JIenua.
4. | DiIeKTpOMArHUTHbIE SIBJIEHU S [Tony4yenue u puxcupoBaHHOE N300PAKEHNE MATHUTHBIX ToJiel. 3ydueHune cBOMCTB
aneKkTpomMarHuta. M3yueHne MoJIenu JIeKTpoABUraTessl. Penienne kauecTBEHHbIX 3a1ay.
S. | Onruka N3yuenue 3akoHOB oTpaxkeHusi. HabmroneHne oTpaxkeHus U MpeioMIICHUS CBETa.

N3o6pakenus BauH3ax. OnpeneneHne r1aBHOTO (POKYCHOTO PACCTOSIHHS M ONITUYECKOM
cwibl TrH3EL. HaOmronenue uatepdepeHnnu ceeta. Pemenne 3a1ad Ha mpeaoMIIeHne

cBera. HabmoneHne moHoro oTpakeHus
CBETA.




9 Kiacc

Conep:kanmne yueOHOIro nmpeamera,

Ne Ha3Banmue pa3jaesia (TeMbl)
Kypca
1. | Marnerusm Kommnac. [Tpuniun pa6otsl Maraut. MarauTel mojoCoOBbI€, 1yroBbie. MarHutTHas
pyaa. MarautHoe nosie 3emin. M3rotoBnenue maraura. Pemenne kauecTBEHHBIX
3aJa4.
2. DJIEKTPOCTATHKA DJIEKTPUUYECTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE JIEKTPUUECTRO.
(DIIEKTPUYECTBO B UTPYIIKAX. DJIEKTPUIECTBO B OBITY. Y CTPOUCTBO OaTapenKu.
Pernenne HecTaHIapTHBIX 3a/a4.
3. | Ceer Uctounuku cBeta YcTpoilcTBo r1a3za. ConHeunble 3aiiunku. Tenb. 3atmenue. [{BeTa

KOMIIAKT Jucka. MbutbHBIN criekTp. Pagyra B npupone. Jlynusie u ConHeuHble
3armenus. Kak ciomars myu? Kak3axeub orons? PenieHne HecTaHJapTHBIX 3a/1a4.




Metoabl 00yyeHuss M popMBbI OPraHM3ALUM AEATEIbHOCTH 00y4AO M XCH.

Peanuzauus nporpaMMbl BHEYpOUHOU AesTebHOCTH «O3anadeHHas Gu3uKa» NpernonaraeT MHAUBUIYAIbHYIO U
IpynnoByo paboTy 00y4aroluxcsi, IIaHUPOBAaHUE U IIPOBEJIEHUE UCCIIEA0BATEIBCKOTO SKCIEPUMEHTA, CAMOCTOSITENIbHBIN
cOOp JaHHBIX JUJIS PEIICHUs MPAaKTUYECKHUX 3a/1a4, aHAIU3 U OLICHKY MOJIYYEHHBIX Pe3yJIbTaTOB, U3TOTOBJIEHUE TOCOOUN U
monenel. [IporpamMmma npegycMaTpuBaeT He TOJIBKO 00ydYarolue U pa3BUBAIOIIUE LEH, €€ peanu3alys CliocoOCTBYET
BOCHHUTAHUIO TBOPUECKOW JJUYHOCTU C aKTUBHOW KU3HEHHOU MO3ULIMeN. BBICOKUX pe3yJbTaTOB MOTYT IOCTUYb B JTAHHOM
CJIy4ae HE TOJIbKO YYEHUKH C XOPOIIIeH MKOJIbHOM YCIIeBaeMOCThIO, HO M BCE IEJICYCTPEMIICHHBIE aKTUBHBIE pe0ATa, yiKe

C/IeJIaBIINE CBOM MPOQeCCHOHAIbHBIN BBIOOD.

OO6yuenue ocyuiecTBisieTcs npu noajepxke Llentpa o6pa3oBaHus ecTeCTBEHHO-HAYYHOM HarpaBieHHOCTH «Touka pocTay, KOTOPbIH
co3daH sl pa3BUTHUA Y OOY4YaIOIIMXCA €CTeCTBEHHO-HAy4YHOW, MaTeMaTH4YecKOH, HH(POPMAIMOHHON TPaMOTHOCTH,
dbopMHUpOBaHUS KPUTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUSA HABBIKOB E€CTECTBEHHO-HAYYHOMU

HAIPABJIICHHOCTH, a TAKXKE JJIs MPAKTUYECKON OTpabOTKHN yueOHOro MaTepuraa o yueoHomy npeametry «Duszukay.



TemaTrnueckoe manuposanue (1 200 ooyuenun), 7 knacc

Haunmen Coaepixkanue Koauyecr ®opma Hcnoab3oBanue Hara
OoBaHMe BO 3aHATH odopynoBanus «Touka
pasiena 4yacos | pocTay
1 BBonHoe 3anaTue. IHCTpYKTaX 10 TEXHUKE OE30TIaCHOCTH. 1 Oecena O3HaKkoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit 1abopaTopueit
"Touka pocra"
(nemoHcCTpanus
TEXHOJIOTUHU U3MEPEHUs)
. [lepBoHaya/ibHbIE CBe/IeHUS 0 CTPOCHHHU BellecTBa A
2 OxcnepumeHTanbHas padorta Ne 1 «Onpeaenenne neHbl AeTeHUs 1 sKkcnepuMeHT | JInHelka, JIeHTa MepHas,
Pa3IUYHBIX TPHOOPOBY. W3MEPHUTETBHBINA IWIAH/IP,
Ha 6a3e IlenTpa "Touka PocTa" TEPMOMETP, TATUUK
TEeMIIepaTyphI
3 OxcnepuMeHTanbHas padota Ne 2 «OnpeneneHne TeoMeTPUISCKUX 1 skcriepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Ten
Ha 6a3e Llentpa "Touka Pocra"
4 [Ipaktuueckas pabota Ne 1 «M3roToBneHne n3MEepUTEILHOTO 1 MpaKTHYECKast
HWIMHAPAY pabota
5 OkcnepumeHTanbHas padbota Ne 3 «M3mepenue TeMiepaTrypsl Tem 1 AKCHEPUMEHT
6 OkcnepuMmeHTanbHas padoTa Ne 4 «3mepeHue pazMepoB MajbIx 1 HKCHEPUMEHT
TEI.
7 DkcnepuMeHTanbHas padboTa Ne 5 «M3mepeHune TONIIUHBL JTUCTa 1 HKCHEPUMEHT
Oymarm»
I'nasa |l. B3aumogeiicTBue Te 124
8 DkcniepuMeHTanbHas padboTa Ne 6 «M3mepeHue cKopoCcTH JBUKEHUS 1 AKCIEPUMEHT
TEI.
9 Pemenue 3a1au Ha TeMy «CKOpPOCTh paBHOMEPHOTO JIBUKEHUS 1 peleHue
3a1a4
10 OkcnepuMeHTanbHast padbota Ne7 «M3mepenue macchl 1 kariu 1 AKCIEPUMEHT AJIEKTPOHHBIE BECHI

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




11 OkcnepuMeHTanbHast padota Ne 8 «3MepeHne mIoTHOCTH KycKa 1 JKcIepuMeHT | JIunelika, 1eHTa MepHas,
caxapa» WU3MEPUTENbHBIN [IUITUH]ID,
Ha 6a3e LlenTpa "Touka Pocra" JJIEKTPOHHBIE BECHI
12 OkcnepumeHnTalbHas padora Ne 9 «M3mepenue nioTHOCTU 1 sKcriepuMeHT | JIunelika, 1eHTa MepHas,
X035MCTBEHHOTO MbLIIaY. WU3MEPUTEITbHBIN [IUITUH]IP,
Ha 6a3e LlenTpa "Touka Pocra" JJICKTPOHHBIE BECHI
13 Pemrenue 3amau Ha Temy «I11OTHOCTB BewiecTBay. 1 pelieHue
3aj1a4
14 OxcnepumenTanbHas padota Ne 10 «MccrnemoBanue 3aBUCUMOCTH 1 AKCHEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJa.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenre Macchl U Beca 1 AKCIIEPUMEHT
BO3JlyXa B KOMHATe»
16 OkcniepuMeHTalIbHAs padota Ne 12 «CrioxkeHue Cril, HalpaBlIeHHBIX 1 skcriepuMeHT | Lllratus, peryar,
110 OJHOM MPSIMOI». JIMHEWKa, J1Ba
Ha 6a3e IlenTpa "Touka PocTa" OJIMHAKOBBIX I'Py3a, B
0Jl0Ka, HUTH
HepacTsHKUMas,
JIMHEWKa
U3MEpUTENbHAS,
JMHAMOMETP
17 DkcnepuMeHTalIbHAs padota Ne 13 «M3MepeHne )KeCTKOCTH 1 skcniepuMeHT | IlITaTuB ¢ KperexoM,
NP Y>KUHBD» HabopHIpyXuH, HAbOP
Ha 6a3e Llentpa "Touka Pocra" IPY30B, JTUHEUKA,
JMHAMOMETP
18 OkcnepuMeHTanbHas padorta Ne 14 «M3mepenne kordduimenta 1 SKcIiepuMeHT | JlepeBsiHHBIN OpPYCOK,
CHJIBI TPEHUS CKOJIBKEHUS. Ha0Op rpy30B, MEXaHU-
Ha 6a3e IlenTpa "Touka PocTa" yecKast CKaMbs,
JTMHAMOMETP
19 Pemenne 3amau Ha Temy «Cuia TpeHUs». 1 perieHue
3a1a4
I1l. JaBienue. /laBjieHue xKUJAKOCTEH U ra3on A
20 OkcnepuMeHTanbHast padora Ne 15 «ccnenoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
JABJICHUS OT IUIOIIAAN MTOBEPXHOCTH
21 DkcniepuMeHTalbHas padbota Ne 16 «Onpenenenue naBaeHus 1 AKCHEPUMEHT

MUIIMHAPUYICCKOI'O TEJIa». Kak MbI BI/I)II/IM?




22 OkcnepuMeHTanbHast padota Ne 17 «Beraucinenue CHitbl, ¢ KOTOpOi AKCIEPUMEHT
aTMocdepa IaBUT Ha MIOBEPXHOCTH cToJIay. [louemy mup
pa3HOLBETHBINM.
23 OkcniepuMeHTalbHAs paboTa Ne 18 «OmnpeneneHue Macchl Tena, IKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 OkcnepumenTaibHas padota Ne 19 «Onpenenenue mioTHOCTH sKcriepuMeHT | JIunelika, 1eHTa MepHas,
TBEPJIOTO TEJIaY. WU3MEPUTEITbHBIN [IHITUH]IP,
Ha 6a3e [lenTpa "Touka Pocra" JJICKTPOHHBIE BECHI
25 Pemenne kauecTBeHHBIX 3a71a4 Ha TeMy «llmaBanue Temy. perieHue
3a1a4
OxcnepumeHTanbHas padota Ne 20 «M3yuenue ycnoBuii miaBaHus sKcnepuMeHT | JlnHaMmoMeTp, TaTuB
26 TEI. YHUBEPCAIbHBIMN,
Ha 6a3e IlenTpa "Touka PocTa" MEPHBIAITUITUH]IP
(MeH3ypka), rpy3
HWIAHAPUYECKUN U3
CIIEIUATTEHOTO
IJ1aCTHUKA, HUTh,
MOBapeHHas COJlb,
najgoyka Jjis
nepeMeInBaHus
IV. Pa6oTa 1 MOIITHOCTH. DHEPTUsA
27 OkcnepumeHTanbHas padora Ne 21 «Berancienue padboThI, AKCIIEPUMEHT
COBEPIICHHOM IIKOJFHUKOM IpHU Noabeme ¢ 1 Ha 2 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BprayucieHne MOITHOCTH AKCIEPUMEHT
pa3BUBaeMOi MIKOJIFHUKOM MpHU NoabeMe ¢ 1 HaZ sTaxk»
29 DOkcnepuMeHTanbHas padorta Ne 23 «OnpeneneHue BEIMTPHIIIIA B skcrepuMeHT | [loaBMKHBIN K
CuJie, KOTOPBIN JaeT MOABWKHBIN U HEMOIBMKHBIN OJIOK. HEMO/IBIXKHBIN OJIOKH,
Ha 6a3e LlenTpa "Touka PocTa" HaOOPIrPy30B, HUTD,
JTUHAMOMETD,
IITATUB, JUHEHKa
30 Pemenue 3anay Ha Temy «PaGota. MOIIHOCTBY. perieHue
3a1a4
31 DkcniepumeHTanbHas padbota Ne 24 «Brruucnenue KII/1 HakmoHHOM skcniepumenT | lllTatus, MexaHnuueckas

MIJIOCKOCTH.
Ha 6a3e IlenTpa "Touka PocTa"

CKaMbsi, OpyCOK ¢
KPIOYKOM, IUHEHKA,

Habop Ipy30B,
JMHAMOMETP




32 OkcnepuMeHTanbHast padora Ne 25 «3mMepeHre KWHETUYECKOU 1 JKCIIEPUMEHT
SHEPrUU Tellay
33 Pemenue 3anau Ha Temy «KuHeTnueckast SHEPTHD». 1 pelieHue
3aja4
34 HToroBnblii KOHTPOJIb 3HAHUIA. 1 JUTAKTUYECKO
€ 3a/1aHue
34

Hmoczo




TemaTuueckoe niianupoBanue (2 200 odyuenus)

8kJ1acc
Haumen Conepxanue Koauuect dopma Hcnoab3oBanue Jara
OBaHHUe BO 3aHATH obopynoBanns «Touka
pasaena 4acoB | poctay
|. ®uznyeckuii MeToa M3y4YeHUS MPUPO/IbI: TEOPETHYECKHUI U 3y
IKCHEPUMEHTAJbHBII
Broanoe 3anstue. MHCTpyKTaX MO TEXHUKE O€30TTaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudposoit maboparopueit
"Touka pocrta"
OxcnepumeHTanbHas padora Ne 1 «Onpeaenenne 1neHbl AeIeHUs 1 skcnepuMeHT | JInHelika, JeHTa
MPUOOPOB, CHATHE TTOKA3AHUI MepHasi,
Ha 6a3e LlenTpa "Touka Pocra" WU3MEPUTENBHBIN
ATTUHIP, TEPMOMETD,
JATYNK TEMITePaTypPhI
Onpenenenre NorpenHocTel n3mepenus. Pemenne kauecTBEHHbIX 1 pelieHne
3a/1a4. 3a1a4
I'nasa |l. TenioBble siBJIEHUSI 1 METOAbI HX HCCJIEI0BAHUS 84
Omnpenenenue yaJIMHEHHs TeJla B IPOLIECCE U3MEHEHUS 1 OTIBIT - JlaGopaTopHbIii
TEeMITepaTypbl HCCJICI0OBAHKE | TEPMOMETP, JATUUK
Ha 6a3e Llentpa "Touka Pocra" TeMIepaTypbl
Pemenne 3a1au Ha onpeeneHne KOJINYecTBa TEIIOTHI. 1 perieHue
3a/1a4
[IpuMeHeHHe TeIIOBOTO paCIIMPEHUS Ul PETUCTPAIUN 1 MIPE3CHTALIHS
TeMIepaTypbl. AHAIU3 U 000011eHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKLMU.
DOkcniepuMeHTanbHas padota Ne 2 «MccnenoBanue mpoieccoB 1 sKCHepuMeHT | JlaTyuk TemmepaTypsl,
TJIABJICHUS U OTBEPCBAHUS. KaJIOPUMETP, COCY[ C
Ha 6a3e IlenTpa "Touka PocTa" TAIOILIUM JIBJOM,
coCyJl C
BOJIOM, SJIEKTPOHHBIE BECHI.
[IpakTuueckas paborta Ne 1 «/3yueHue cTpoeHHsI KPUCTAIIOB, UX 1 MpaKTHYeCcKast
BBIPAIIIUBAHUEY. pabota
N3yuenue ycTpoiicTBa TEIJIOBBIX ABUTATEINICH. 1 JIESKITUS




10 [Tpubopsl st U3MEPEHHS BIAXKHOCTH. DKCIIEpUMEHTaIbHAs paboTa 1 SKCIIepUMEHT | JlaTymk TemmepaTypsl,
Ne 3 «Onpepenenue BIaXKHOCTH BO3yXa B KAOMHETAX MIKOIb» TEPMOMETP, MapJI,
Ha 6a3e Llentpa "Touka Pocra" COCYyJl CBOJION
11 Pemenune kauecTBeHHBIX 3a1a4 Ha onpeaenenue KIIJ[ remiooro 1 peleHue
JIBUTATEIS. 3a1a4
I11. DyiekTpUYecKkne sIBJEHUSI M METOAbI X HCCJIET0OBAHUSA Sy
12 [IpaxTnueckas padota Ne 2 «OnpezneneHue yaeabHOTO 1 npaxkTuueckas | [laTuuk HanpsokeHus,
COTIPOTHUBIICHUS PA3IUYHBIX TPOBOTHUKOB. paborta BOJIETMETP
Ha 6a3e LlenTtpa "Touka Pocra" JBYXIIpEEIbHBIMN,
WUCTOYHUK MTUTAHUS,
KOMITJICKT
MIPOBO/JIOB,
PE3UCTOPBI, KO
13 3akon Oma ji1 yyacTtka 1enu. Pemenue 3amay. 1 pelieHue
3a1a4
14 HccnenoBanue M UCTIOIB30BAHUE CBOUCTB JICKTPHUIECKUX 1 HaOJIIOICHHE
KOHJICHCATOPOB.
15 Pemenue 3a1au Ha 3aBHCUMOCTD CONTPOTUBIICHUSI POBOTHUKOB OT 1 perieHue
TEMIEPATYpPHI. 3a1a4
16 [Ipaktrueckas padora Ne 3 «Pacuet morpebsiemoit 1 npaktuyeckas | J[aTumk Toka, 1aT4uK
ANEKTPOIHEPTHUH COOCTBEHHOTO J0MaY. pabota HANPSDKEHUS, aMIIepMeTp
Ha 6a3e Llentpa "Touka Pocra" JIBYXIIpEJEIbHbIN,
BOJIbTMETP
JBYXITpEIeIbHBIH,
JaMIIOYKa,
MCTOYHUK MTUTAHMUS,
KOMILJIEKT MPOBO/IOB,
KITIOY
17 Pacuer KIIJ] anexTpruecknx ycTponcTB. 1 pelieHne
3a1a4
18 Pemenue 3anaq Ha 3akoH J[>xoyins - JIeHna. 1 pelieHne
3a1a4
19 Pemrenne kauecTBEHHBIX 3a1a4. 1 JielioBast urpa
IV. DekTpoMarHuTHbIE SIBJIEHUS Sy




20 [Tomy4yenue u pUKCUPOBAHHOE N300paKEHUE MATHUTHBIX MOJICH. 1 npaktudeckas | Jlemoncrpanus
Ha 6a3e Llentpa "Touka Pocra" pabota «H3MepeHre MArHUTHOI'O
MoJisl BOKPYT
MPOBOTHHKA CTOKOM):
JATYNK MarHUTHOTOTIONS,
JiBa
IITaTHBA, KOMIUICKT
MIPOBOIOB, UCTOYHHK
TOKa,
KJTIIOY
21 N3yueHne cBONCTB 3J€KTPOMarHuTa. 1 HaOJI0ICHHE
22 N3ydenne Mmoenu 31€KTpOABUTATENS. 1 JEKIUS, JIEM.
OKCIICPUMEHT
23 DKCKypcusl. 1 Oecena
24 Pemenne kauecTBEHHBIX 3a/1a4. 1 pelieHue
3a1a4
V. OnTuka 10
25 N3yuenne 3aKOHOB OTpakKeHHS. 1 JICKIIHS, IEM.
HKCIEPUMEHT
26 DOxcnepuMmeHTanbHas padora Ne 4 «HabmroneHue oTpaxeHus u 1 skcriepuMeHT | OCBETHTENb ¢ HCTOYHUKOM
MPEIOMIICHHUS] CBETaY. cBera Ha 3,5 B, uCTOYHUK
Ha 6a3e Llentpa "Touka Pocra" IMUTAHUS, KOMIIIEKT
MIPOBOJIOB, IlIeieBast
nuadpar-ma,
MOJIYLMJIUHP, TUTAHIIET Ha
IJIOTHOM JIUCTE C
KPYTrOBBIM TPAHCIIOPTUPOM
27 DkcniepuMeHTalbHas padota Ne 5 «300paxeHus B TUH3aX». 1 sKcnepUMeEHT | OcBeTHTENh C HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, uctounmnk
MUTaHUS, KOMIUIEKT
MIPOBO/JIOB, IIIeJIeBast
nmuadpar-ma, IKpaH
CTaJbHOM, HaMpaBIIAIOIas
C U3MEPUTEIILHON IIKAJIOH,
cobuparoriye TUH3bI,
paccenBaronias JMH3a,
craiin
«Mogenb npeaMera» B




peritepe

28 DkcniepuMeHTaNTbHAS padboTa Ne 6 «OnpesierieHre TIaBHOTO 1 OKCIIEPUMEHT
(OKYCHOTO PACCTOSIHUS M ONTUYCCKOM CHIIBI JIAH3bIY.
29 OkcnepumenTaibHas padoTa Ne 7 «Habmroienue nuureppepeHunu u 1 DKCIIEPUMEHT
TU(PPAKINK CBETAY.
30 Pemrenue 3a1a4 Ha MpeOMIICHHE CBETA. 1 perieHne
3amaq
31 DkcniepuMeHTalbHAs padoTa Ne 8 «HaburoieHue moIHoro 1 OKCIICPUMEHT
OTPaXKCHUS CBETA.
32 Pemrenne kauecTBEHHBIX 3a71a4 Ha OTPAYKEHUE CBETA. 1 perieHue
3amad
33 3amuTta npoekToB. [TpoeKTHI. HCCIeI0BaHUs
34 HToroBmplii KOHTPOJIb 3HAHMIA. TUIaKTUYECKO
€ 3a/1aHue
34

Hmoezo




TemaTuueckoe niianupoBanue (3 200 odyuenusn)

9 ki1acce
Haumen Conepxanue Koauuect dopma Hcnoab3oBanue Jara
OoBaHMe BO 3aHATH odopynoBanus «Touka
pasiena 4yacos | pocTay
1 BBonnoe 3anstue. MHCTpyKTaXxX 10 TexHUKe Oe3omacHoCTH. 1 1 Oecena
. MarneTusm Qu
OkcriepumeHTanbHas padora Ne 1 «Komnac. [IpuHumn paboTs». 1 DKCIIEPUMEHT
[Tpaktrdeckas padora Ne 2 «OpHeHTHPOBAHHE C TOMOIIBIO 1 MIpaKTHYECKast
KOMIIacay. paborta
4 MaruwuTsl. [lefictBue MaruuToB. Pemenne 3agaq 1 HaOJII0IcHHE,
pelieHue
3a1a4
OxcnepuMeHTanbHas padora Ne 3 «3aHUMATETBHBIEC OIBITHI C 1 AKCIIEPUMEHT
5 MAarHUTaMm.
6 MarnutHas pyna. [lone3nsie nckomnaemsie JICHHHrpaackoit 001acTi 1 MIPE3CHTAIIHS
7 JleiicTBue MarHMTHOTO 110JIs. MarauTHOE MoJie 3eMIIn. 1 JdemoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" «H3Mepenne moJis
MOCTOSTHHOTO MArHUTA)!
JATYUK MarHUTHOTO TOJIf,
MOCTOSIHHBIM MarHuT
I10JI0COBOM
8 JleiicTBre MarHUTHOTO NoJsl. Pemenue 3aaay. 1 pelieHue
3a1a4
9 OkcnepumeHTanbHas padota Ne 4 «/3rotoBieHre MarHUTOBY. HKCIEPUMEHT
10 [Ipe3eHTarus MpoeKTOB. UCCIIeIOBaHUS
I'nasa Il. DaexkTpocrarnka 104
11 OkcnepuMeHTanbHas padota Ne 5 «CtaTuueckoe 3MeKTPHUECTBOY. 1 AKCIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE dNEKTpHUecTBO. Peenue 3amau 1 pelieHue
3a1a4
13 DkcniepuMeHTalbHAs paboTa Ne 6 «3aHMMAaTETIbHBIE OTBITHDY. 1 AKCIEPUMEHT




14 OnexTpuuecTBO B Urpymkax. CxeMbl paboThbl 1 IIPaKTUYECKast
paborta
15 DNEKTPUUECTBO B OBITY 1 KUHOITOKA3
16 OkcnepuMmenTalibHas padoTa Ne 7 «YcTpoiicTBO GaTapeikmy. 1 HaOJII0ICHHE
17 OkcnepuMenTanbHast padbora Ne 8 «300peraem Oatapeitky». 1 IIPaKTUYECKast
pabota
18 [Ipe3eHTanws MpoeKToB. 1 Hay4YHBIC
UCCIIEIOBAHUS
19 [Tpe3eHTanums MPOEKTOB. 1 Hay4YHBIC
UCCIIEIOBAHUS
20 [Tpe3eHTanus MPOeKTOB. 1 Hay4YHBIC
UCCIIEIOBaHUS
I1l. CBer 154
21 Hctounuknu cBeTa. 1 nekmus, 1eM. | OCBeTUTEIb ¢
Ha 6a3e LlenTpa "Touka Pocra" SKCIIEPUMEHT | MCTOYHMKOM CBeTa Ha 3,5
B, ncTouHMK nmuTaHUs,
KOMILJIEKT
MIPOBOJIOB, IlIeNieBast
nradparma
22 Kak Mb1 Bumum? 1 JIEKLIMS, JIEM.
SKCIIEPUMEHT
23 [Touemy MuUp pa3HOIIBETHBIM. 1 JIEKIIHS
24 OkcnepuMmeHTanbHas padbora Ne 9 «Tearp TeHei» AKCIIEPUMEHT
25 OkcnepumenTanbHas padota Ne 10 «ConHeuHble 3alYUKI» sKcriepuMeHT | OCBETUTENb C UCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, uctounmnk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IlIeNieBast
nuadpar-ma,
MOJIYLIUIUHP, TUTAHIIET Ha
TJIOTHOM JIUCTE C
KPYTOBBIM TPAHCTIOPTUPOM
26 Jucnepcusi. MbIIbHBIN CHIEKTP 1 JIEKIUS, JIEM.
AKCIEPUMEHT
27 Panyra B npupoge. 1 IIPE3EHTALNS




28 OkcnepuMenTanbHast padora Ne 11 «Kak momyuuts pamyry?». 1 SKCHEpUMEHT | OCBETUTENb C HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
MUTAHUS, KOMITJICKT
IIPOBO/IOB, IIEJIeBAs
nuadparma, HoJyHHIAHIID,
TUTAaHIIET Ha IJIOTHOM JIU-
CT€ C KPYTOBBIM
TPaHCHOPTHPOM
29 DKcKypcHst 1 Oecena
30 Jlyausie u CoTHEUHBIC 3aTMEHHUS. 1 JIEKINS, JIEM.
IKCTIEPUMEHT
31 Kak cnomars myq? Oecena
32 3azepkaiibe. JICKITHUS, JIEM.
IKCTIEPUMEHT
33 DkcriepuMeHTalIbHAs padoTa Ne 12 «3epkana» 1 OKCIIEPUMEHT
34 3amuTa MpoeKTOB 1 UCCIICIOBAHUS
34

Hmozo




[Iporpamma npesmnonaraeT pa3iuuHble GOPMbI KOHTPOIS IPOMEXYTOUHBIX U KOHEUHBIX pe3yJbTaToB. B
pe3ysIbTaTe U3yYEHUsl JAHHOIO Kypca KOHTPOJIb 3HAHUM U HABBIKOB ydalluXcsl OyJEeT NPOXOJUTh B TEYEHUE YUYEOHOro Kypca
- B popme (ppOHTANBLHOTO ONPOCca, CAMOCTOSATENBHBIX TPAKTUYECKUX PA0OT, TUCKYCCUM C BBICTPOCHHBIMU JIOTHYECKUMU
LEMOYKaMH U JI0Ka3aTesabcTBaMU. OLEHUBAETCS CAMOCTOSITEIbBHOCTD BBIMOJTHEHUS 3a]1a4, TaK )K€ padoTa ydaluxcs
OLICHUBAETCS C YUETOM MX AaKTUBHOCTH, KAUE€CTBA NOATOTOBJIEHHBIX BBICTYIUIEHUH, IEMOHCTPALIMOHHBIX OIBITOB, YMEHUM
pemienus 3a1a4. OLEHUBAETCS TaKKE y4acTue B 00CYKICHUH, KAaUeCTBO 3a/1aBa€MbIX BOIIPOCOB, BJIaI€HHE MOHOJIOTUYECKON

U IMAJIOTUYECKON peublo, ypOBEHb (PU3NUECKON KOMIIETEHIMH.

Hroropas arrecraius o BHEYPOUHOU JIEATEIIBHOCTH yUaluxcs 7-9 K1accoB « IKcnepuMeHTATbHAA (PUUKAY

IPOBOAUTCS B (hOpME IUTAKTUYECKOTO 3a/IaHUs B IIEJIAX ONPECICHHs CTETIEHH OCBOEHHUS yYallluMUCA y4eOHOro Matepuaa

0 MpaKTUYeCKOor (pU3MKe, B paMKaX OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUsI.
3a/laHysg OPUEHTUPOBAHBI HA IPOBEPKY YCBOCHUS COACPKAHUS PA3ICIIOB/TEM:

- g3aumooeticmeue meJ (JIOMHOCMb 8ewecmad, Cuia mpenus, Kodgouyuenm mpenus) (Mooyas 1 knacc);

- DJleMeHmMbl CMAMUKU, MenJiosble s6/1eHUsl, 2JIeKMpPOCMamuKd, 3aK0Hbl NOCMOAHHO20 MOKA, 3AKOHbl ONMUKU (MOOYIb 8 Kacc);
@opma - oudakmuueckoe 3a0anue (mecmol, npaKkmuyecKue 3a0anusl, peuenue meopyueckux 3a0ay) coCTaBICHbI

B JIByX BapuaHTax. Bpemst BeImoaHeHUS! pabOThI — OJIUH YPOK.



HUroroBas arrecranug / Kjiacca
«IKCNepUMEHTAIbHAA (PU3UKA)

BapuantNel

Hcnonb3ys pelYakHbIE BEChl, MEPHBIA LHUIUHAP, CTAKaH C BOAOU, IMIMHJIP, COOEPUTE SIKCIIEPUMEHTAIBHYIO YCTAHOBKY IS
OINIPEJENECHUS INIOTHOCTU MaTepHUalla, U3 KOTOPOro U3rOTOBJICH LIWJIMHID.

B 651aHke OTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAIbHOM YCTAaHOBKH JIJIsl OTIpEIeIeHHs 00bema Tela;

e 3anumuTe GOpMyITy JUIs pacdeTa INIOTHOCTH;

e YKaXHTE pe3yJbTaThl U3MEPEHHUS MACCHI IIWIMH/IPA U €r0 00BheMa;

e 3aNMIINTE YHCIEHHOE 3HaYEHUE TNIOTHOCTH MaTepuasa [UINHIpA.
Bapuant Ne2
Hcnonb3yst Opycok ¢ KPIOUKOM, TUHAMOMETD ¢ Tpezesiom usMepenus 1H, nuaamometp ¢ nipeaenom usmepenus SH, 2 rpysa
maccoit 100r, HanpaBisioas, cooepuTe IKCIEPUMEHTAIBHYIO YCTAaHOBKY ISl ornpeiesieHus ko3 duiimenTa TpeHus

CKOJIBKEHHSI MEXKTy OpPYCKOM M TIOBEPXHOCTBIO HaIIPaBJISIONICH.
B O1aHke OTBETOB:

e CJICJIANTE PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKHY;

e 3anumuTe GopMyITy Ui pacdeTa K03 OHUITMEHTA TPEHUS CKOJIBKEHHUS;

e VYKaxuTe pe3yNbTaThl U3MEPEHUS Beca OpycKa ¢ Tpy3aMH U CUIIbI TPEHUS CKOJIBKEHUS TPU JBUKEHUHU OpycKa ¢
IPY30M I10 TOBEPXHOCTUHAIIPABIIAIOLIEH;

e 3anuImTe YUCICHHOE 3HaUYeHNEe KO DUIIMEHTA TPEHUS CKOJIBKECHHUS.



OTBeThI U KPUTEPUH OIIeHUBAHUSI BhINOJHeHus 3agannii (7 kiacc)
Bapuant Nel
HV=V,-V; 2) p=m/V
3)m=66r; V= 56m1= 56 cMm’; 4) p = 1.2 r/em® = 1200 kr/m°.

Coaep:xanne Kpurepust

Bbanabl

[TomHOCTBIO TPaBUIIHHOE BBHITTOJIHEHUE 33JaHHS, BKIIOUYAIOIIEe B CeOsI:

[] cxeMaTHYHBIA PHCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKH;

[ dopmyny mast pacdéra HCKOMOM BEJTMYHMHBI TIO TIOCTYITHBIM ISl K3MEPEHUS BEJTMYUHAM (8 OAHHOM Cliyyae O
onpeoeieHuss NIOMHOCMU meaa);

[l mpaBUIILHO 3alMCAaHHBIC PE3YJIBTATHI MPSAMBIX U3MEPEHUN (8 OGHHOM CyYae pe3yibmamsl UsMepeHusl Maccbl meia u

obvema mena);
[ moyrydeHHOE MPaBUILHOE YUCIICHHOE 3HAYCHHE NCKOMOM BEJIMYHHBI

[IpuBeeHbI Bce 3JIEMEHTHI MPABUILHOTO OTBETa 1-4, HO JomyIeHa OomrMOKa MpH BEIUUCIEHUU 3HaYEHUSI HICKOMOM
BEJINYUHBI.

NJIN

JlomymieHa ommoOKa rnmpu 0003HaYeHUN €IMHUAL] U3MEpPEHUsI HICKOMOK BenmnuuHbl. MJINA

Jlomymiena onmrbka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET (hopMyIia B OOIIEM BUE JJI pacueTa HCKOMOW BETUYHHBI




CrenaH pUCYHOK DKCIIEPUMEHTAIBHON YCTAHOBKH, IIPABUJIBHO IPUBEAEHBI 3HAYCHHUSI IPSIMBIX H3MEPEHNUN BEJIMYHH, HO HE
3anuca”a popMyiia sl pacueTa UCKOMOM BEIMYMHBI, U HE MOJIYYEH OTBET.

NJIN

[IpaBuIbHO NPUBEEHBI 3HAUECHUS MPAMbBIX U3MEPEHUHN BEJIMYMH, 3aicana (popmyiia s pacyeTa HCKOMOM BETUYMHBI, HOHE
[TOJIyYEH OTBET, U HE MPUBEACH PUCYHOK DKCIIEPUMEHTAIBHON YCTAaHOBKH.

NJIN

[IpaBUJIBHO MTPUBEIECHBI 3HAUEHUS MIPSAMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHON YCTAHOBKH U (POpMYyIIa JIJIsl pacueTa UCKOMOM BEJIMUYUHBI

3anucaHbl TOJBKO NPAaBUIIBHBIE 3HAYEHUS NPAMbIX n3Mepennil. UJIN

[IpuBeaeHO MpaBUIbHOE 3HAYEHHE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U MPEACTABICHA MPABUIBLHO 3anucanHas hopmyia
JUIsl pacyeTa UICKOMOW BEJIMYMHBI.

NJIN

[IprBeaeHO MTPaBUIIBHOE 3HAYECHHE TOJIBKO OJHOIO U3 IIPSMBIX U3MEPEHUH, U CIEJIaH PUCYHOK IKCIIEPUMEHTAIbHOU YCTAHOBKHU

Bce ClIy4aHn BBIIIOJJHCHUSA, KOTOPBIC HC COOTBCTCTBYIOT BBINICYKA3aHHBIM KPHUTCPUAM BBICTABJICHUA 1, 2, 3 unu 4 6amoB.
PaSPOSHeHHLIG 3aIIuCH. OTCYTCTBI/IG ITOIIBITOK BBIIIOJTHCHUS 3aJaHUA

Maxcumanvuwiu 6ann




1)
g
N
qu ;;

2) Fynp = Frp (IpH paBHOMEPHOM JBIIKEHHN );
Fpp=uN, N=P > F,,=uP,; u=

3) F,., =0,44 H; P=2,8H

4) u=0,16

Bapuant Ne2



Coaep:xanue Kpurepus

Bbanabl

[TomHOCTBIO TPaBUIIBHOE BBHITTOJHEHUE 33JaHNS, BKIIOUYAIOIIee B ceOs:

[] cxemaTU4HbIM PUCYHOK IKCIIEPUMEHTAIBHON YCTaHOBKY,

[l dhopmymy st pacdeTa HCKOMOM BETUYHMHBI IO JOCTYITHBIM JIJIsl U3MEPEHUS BETUYUHAM (8 OGHHOM Cydae 05
onpeoeneHUsKodIppuyuenma mpeHus),

[l mpaBUIBHO 3alMCAaHHBIC PE3YNIBTATHI MPSAMBIX U3MEPEHUMN (8 OGHHOM Cyuae pe3yibmamsl Usmepenuss 6eca meid c

08YMACDY3AMU U CUTbL MPEHUST CKOJIbIHCEHUSL),
[] moJiydeHHO€ MPAaBUJIbHOE YHCIEHHOE 3HAYEHUE UCKOMOM BEJIMYHMHBI

[IpuBeeHbI BCE 2JIEMEHTHI MPABWIILHOTO 0TBeTa 1-4, HO momyiieHa omuoKa Mpyu BEIYUCICHUN 3HaUYCHUSI ICKOMOMW BEJIMYWHBI.
NJIN

JlonymieHa ommoka rnpu 0003HaAaYeHUN €IMHUL] U3MEpPEHUst ICKOoMO# BennuuHbl. TN

Jlomy1ieHa onmmoKa B CXeMaTHYHOM PUCYHKE DKCIIEPUMEHTAIBHOW YCTAHOBKH, UM PUCYHOK OTCYTCTBYET, UJIK OTCYTCTBYET
dbopmyna B 0011IeM BHJIE I pacueTa UCKOMOUW BETUUHHBI

CrenaH pUCYHOK SKCIIEPUMEHTAJIbHON YCTAaHOBKH, IPABUIILHO TPUBECHBI 3HAUCHUS MIPSMbBIX U3MEPEHUI BEJTMYUH, HO HE
3anucanadopmyna 1 pacyeTa HCKOMOM BEJIMYUHBI, U HE TIOJY4YEH OTBET.

NJIN

[IpaBuiabHO MpUBEIEHBI 3HAUCHUS TIPSIMBIX U3MEPEHUHN BEJIUYMH, 3amrcana GopMmylia Juisi pacu€Ta HCKOMOW BEJIMYUHBI, HO HE
MOJIyYEH OTBET, U HE MPUBEICH PUCYHOK SKCIIEPUMEHTAIIBHOM YCTAHOBKH.

NJIN

[IpaBUJIBHO MIPUBEIECHBI 3HAUEHUS MIPSAMBIX U3MEPEHUI, IPUBEACH PABUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIIEPUMEHTATBLHOM YCTAaHOBKH U (popMyIia Jijisi pacu€Ta UCKOMOM BEJIMUUHBI

3anucaHbl TOJBKO NPaBUIIbHBIE 3HAYCHUS NPSAMbIX n3Mepennil. UJINA

[IpuBeaeHO MpaBUIbHOE 3HAYCHHE TOJIHKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEJCTaBICHA MPABUIBHO 3anucanHas Gpopmyna
JUIsipacueTa UICKOMOM BETUYUHBI.

NJIN

[[prBeEHO MPAaBUIILHOE 3HAYEHHE TOJIBKO OJHOTO U3 MPSMBIX U3MEPEHUH, U CAEJIaH PUCYHOK IKCIEPUMEHTAIBHOW YCTAHOBKHU

Bce cinydau BBINIOJHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIICYKA3aHHBIM KPUTEPHUAM BbICTaBIeHUS 1, 2, 3 nin 4
6aioB. Pa3po3Hennsbie 3anucu. OTCYTCTBUE MOMBITOK BHIMOIHEHUS 3a/1aHHS

Maxcumanvuviu 6an




Ilnan padorsl (8 Kiacce)

Homep IIpoBepsieMble IIpoBepsiembie yMeHUs bana 3a
3aJaHN 3JIEMEHT BBIIIOJIHCH
| bICOAEPKAHNSA HE 3aaaHusd
1.1 SBnenus TernonpoBogHOCTH | OOBICHEHUE SIBJICHUN TEILIOMPOBOHOCTH 1
1.2 ArperarHbie Urenue rpavkoB HarpeBaHus Tedl. 1
COCTOSIHU
s
BEIIECTBA
1.3 3aKoHBI TOCTOSTHHOTO TOKa | [IpakTuueckue ymeHus mo pabore ¢ aneKkTponpudopaMu. Y MeHUE 4
HAXO0XJACHUS BEJTUYMHBI SKCTICPUMECHTAIBHBIM METOIOM
UTOTO 6
2.1 SBneHus TeronpoBogHOCTH | OOBSICHEHUE SBJICHUH TEIIONPOBOIHOCTH 1
2.2 ArperatHbie Utenue rpaduKoB OXJIAXKIESHUS TE. 1
COCTOSIHU
b
BEIIECTBA
2.3 3aKoHbBI MOCTOAHHOTO TOKa | [IpakTHueckre yMeHus 1Mo paboTe ¢ AIeKTpornpudopamMu. Y MeHue 4
HAXO0XIACHUS BETUYMHBI SKCTICPUMEHTAIBHBIM METOJIOM
UTOrO 6

MakcuManbHOe KOJTUYECTBO 0AJUIOB 3a BBITIOJIHEHUE pabOThI cocTaBiseT 6  Oaios.
BricraBnenue ormeTok: otMeTka «5» - 80-100% - 5-6  Gamna, otmeTka «4» - 66%-79% - 4

Oamna, orMeTka «3» - 30%-65% - 2-3 Oamra,otMeTKa «2» - MmeHee 30% - 1 Gamr.




IIpomeskyTouHas aTrecTanusa 8 Kjacca
«IKCNePpUMEHTAJIbHAsA (PU3UKA)
Bapmuanr 1

1.Ha cHer nofioxuwiu Tpu KycKa CyKHa pa3IMyHON OKpacKu: Oebli, YepHbI U 3eaeHbld. Koraa conHile npurpeso, To
CIIYCTSl HEKOTOPOE BPEeMsIITOl HUMHU TipoTasut cHer (puc. 98). Kakum HOMepoM Ha 3TOM pUCYHKE 0003HaUeHO Oeioe, YepHoe
U 3eJIEHOE CYKHO?

1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. benoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu xako# Temmneparype Hauajcs IpoLecc MiaBIeHus? —
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pic. 98
{°C) a (¢C) ]
1200 T
5 - A
8 o0 -~ 5
15
i
At
o K & 9 12mun) g 5 100un)
(°¢) 8 (c) 2
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5 \
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0 &6 12 18 Z4pmun) O 10 200muit)

Puc. 101



1. CoOepute nens no cxeme. OnpenennTe CONPOTUBICHNE IEKTPUUECKUX JIAMIT UCIIOJIb3YsI aMIIEPMETP, BOJILTMETP.

e

T
4

1

Puc. 176

IIpomeskyTouHas aTrecTanusa 8 Kjiacca
«O3anauennass GpusnkKa»
Bapuant2

Puc. 93

1. K mormedke mpuOUTHI 1Ba OJMHAKOBBIX JIUCTA OEIION *KeCcTH. BHYTpeHH:SI MOBEPXHOCTH OJTHOTO U3 HUX
MOKPBITA KOTIOTHIO, a Apyras octaBieHa Onectsmiei. K HapyKHON MOBEPXHOCTH JUCTOB MPUKIEEHB BOCKOM CITUYKUA. MexXmy
JUCTaMH MOMEIIAI0T PACKAJICHHBIM MeTalindyeckuid mapuk (puc. 93). OTHOBpPEMEHHO JIM OTIAAyT COIUYKH OT JUCTOB KECTU?

1 OIHOBpPEMEHHO.
2. OT 3aKOMYE€HHON NOBEPXHOCTU CIIMYKHU OTIAAYT paHbIIIE.
3. Ot GaecTAIIei MOBEPXHOCTH CIIMYKH OTHAIYT PaHbIIIE.



2. IIpu xakoi TemMnepaType Hadajcs IpOLECC OTBEPAECBAaHMS?

L o« :
s - A
o0
B 8
I3
600
- 50
r.
Al
o 3 &5 9 12(mun) a 5 706 1urs)
(°c) 8 c) 2
6G0
o A
5 H00 %
B
7 - 5
300 ’
— 200}
A '
o & 12 18 2H4mun) O 10 200mun)
Puc. 101

1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.



Cobepurte 1iensb no cxeme. Onpenenure padoTy, BHIIOJIHEHHYIO SJIEKTPUUCCKUMHU JIaMITaMU B TEUEHHUE 5 MUH, UCTIOJIb3Ys aMIIepMETP,
BOJIbTMETP, CEKYHIOMEDP

i
- R

Puc. 176



OTBeTHI M KPpUTEPHNH OICHUBAHUS BBINIOJTHCHUHA 3analmﬁ

(8 kmacc)
1)1 2)5 1
3) 1. Cobpartb Liemns mno BAPUAHT
CXEME.

2. IlogkmounTh aMIiepMeTp U BOIBTMETP, YUUTHIBASI MPABUIIA TIOIKIIOUEHHS TPUOOPOB.
3. IlpoBecTu npsiMble U3MEPEHUSI (CUITBI TOKA U HATIPSKECHMS )
4. 1o BBIYMCIUTENBHON QopMyIie ONpeNeauTh HCKOMYIO BEIHUUHHY.

2 BapUAHT

1) 2 2) 2
3) 1. Cobpatb 1ienb Mo CXeMe.
2. [ToaxIIFOUnTh aMIIEpPMETpP U BOJIILTMETP, YUYHUTHIBAs MPaBUJIA MOAKIIOYCHUS TPHOOPOB.

3. IIpoBecTu nmpsiMbie U3MEPEHHUS (CUITBI TOKA U HATIPSIKEHHUS ).
4. 1o BEIYMCIUTENBHON QopMylie OMpeNeTuTh HCKOMYIO BEIHUUHY.



Nrorosas arrecranys 10 BHEYPOUYHOU AEATEIBHOCTH y4aIuXxcs 9 Ki1accoB « IKCNMEepUMEHTAIbHAA GU3MKA» IPOBOIUTCS B
dbopme3anuThl IPOEKTOB.

®dopma KOHTpPOJIS — 3alIUTa MpoeKTa. Beaymyumu Metogamu oOydeHus SIBISIIOTCS: 00bSICHUTENIbHO-UIUTIOCTPATUBHBIM,
YaCTHUYHO-TIOMCKOBBIM, UCCIEA0BATENbCKUI: aHAIN3 HHPOPMALIMH, TOCTAHOBKA SKCIEPUMEHTA, MIPOBEECHUE UCCIIEI0BAHUN.
OTu MeTo/1bl B HAaUOOJbIIEH CTENeH! 00eCIeYMBAIOT Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, UHTEIUIEKTYAbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH. Posib yunTtens B 00y4eHUH MEHSETCS: OHBBICTYIIAET KaK OpraHU3aTop, KOHCYJIBTAHT, 3KCIEPT
CaMoro npouecca AesTEIbHOCTH yJalllUXCs U €€ pe3yJIbTaTOB.

TpeOoBaHus K 3alIUTE MPOEKTA:

. Marepuan AOCTYIIEH U Hay4yeH, UAEU PacKpbIThl. KauecTBEHHOE M3II0KEHNE COAEPKAHUS: YETKAasl, TPaMOTHAas

peub, Mepeckas TeKcTa(JoMmyCcKaeTcsl 3a4uThIBaHUE IIUTAT); HanboJiee BayKHbIE TTOHATHSI, 3AaKOHBI U ()OPMYJIIbI

AUKTYIOTCA IJIA 3allUCH.

. Harnsannoe npencraBienue matepuana (C UCTIOIb30BAHUEM CXEM, YePTEKel, pUCYHKOB, HCIIOJIb30BaHNUE MTPE3ECHTALINN)
. Hcnonp3oBaHue MpakTHUYECKUX MUHU-UCCIIEIOBAHUI (TI0Ka3 OMBITA)
. KauecTBeHHBIE OTBETHI HA BOMPOCHI CYIIATENIEH 110 TEME

. Yetko chopmynupoBaHbl BHIBOIBI



IIpudausuTenbHbIC TEMbI TBOPYECKUX MIPOEKTOB, NPEe3eHTALMMA
1. Kak u3aMepuTh HEM3MEPUMOE.

2. TOYHOCTB U3MEPEHUN.

4. Vicropus KaieHaaps.

5. OT NECOYHBIX YaCOB O ATOMHBIX.

8. ConneyHas cucrema

9. CKOpOCTh ABHKEHUS TPAHCIIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak yzaep»kaTb paBHOBECUE

12. [louemy mamaroT TENA

Tema MOXKET OBITh BBI6paHa 06y‘-IaIOHII/IMC}I CaMOCTOSATCIIBHO U YTBCPIKIACHA HA O6CY}KI[GHI/II/I B KJIaCCC.
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