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HopmaruBHas 6a3a

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

®denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 00111ero oopaszoBanus (IIpukas
MunucrepcrBa obpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897, B pegakumu npukasa
MunucrepcTBa o0paszoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 aexabpst 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMMa OCHOBHOT'O 00IIero 00pa3oBaHusi, 0JJOOpEHHasl pelieHuEeM
dbenepabHOTO Y4eOHO-METOAMYECKOr0 O0BEAMHEHUS 110 00IIeMy 0O0pa3oBaHuto (TPoTokoj oT § ampenst 2015 r. Ne

1/15);

e @enepanbHblil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIONMYIEHHbIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepaiuy K UCIOIB30BaHUIO B 00pa30BaTEIbHOM IIpoLiecce B 00111e00pa30BaTeNbHbIX OpraHU3alusixX
IPY peaTn3anry UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALNI0 00pa3oBaTeIbHBIX TPOrpaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'0O 0011[ero, cpeJHero oouiero 00pa3oBaHus, yrBep kKIeHHbII prukazoM MuHHCTEpCcTBa 00pa3oBaHus U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ n3MeHEHUAMHU U TONIOJIHEHUSMHU.

e  @enepanbHbIil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit deneparum K UCIOIL30BaHUIO B 00pa30BaTEILHOM IPOIIecce B 00IIe00pa30oBaTeIbHbIX OPraHU3aIUsIX
IpU pealn3alry UMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHBIX IPOrpaMM Ha4yaabHOI'O O0IIEro,
OCHOBHOTO O0I11€T0, CpeIHEro 00IIero 00pa3oBaHus, yTBEPKIEHHBIN MpruKka3oM MuHHcTepcTBa 00pa3oBaHus U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ U3MEHEHUSAMH U TOTOTHEHUSMH.

e [lepedyeHb opranuzaiuii, OCyIecTBISIOUIMX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE TOIMYCKAIOTCS K
UCIIOJIb30BAaHUIO MPU pealin3allii UMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHbBIX IPOrpaMM
HAYaJIbHOTO 00I1[Ero, OCHOBHOI'O OOIIET0, CpeHero o01iero 0opa3oBaHus, yTBEpKIACHHbINA MprKka3oM MuHoOpHaYyKH
P® o1 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarenpHas MporpaMmma oCHOBHOTO o01iero oopazoBanus MBbOY Kuprunnesckas COILL;

e [IpumepHBIE MPOrpaMMbl BHEYPOUHO# aesTenpHocTH. HavaneHoe u ocHOBHOE oOpasoBanue / [B. A. T'opckwid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3n. — M. : [IpocBemienwne, 2014 — 111 ¢. —
(CrangapTbl BTOPOTO MOKOJICHHS).

e [Iporpamma ocHOBHOTO 00MIETO 0OpazoBanus. dusuka. 7 - 9 kmaccel (aBropsl:A.B. [epoimkun, H.B. ®unonosuy,
E.M. I'yrauk). @usuka. 7-9 xiaccer: padboune nporpammsl / coct. @50 E.H. TuxoHosa - 5-¢ u3a., nepepad.-M.: poda,
2015. — 400c.,
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\ Cpok peaniuzanuu:




|. Illianupyemble pe3yJibTaThl 0CBOEHHMS Kypca BHEYPOYHOM AeATeJIbHOCTH N0 (pu3nke

HporpaMMa IIO3BOJICT I[06I/IBaTI>C}I CICAYIOIUX PE3YJIbTATOB OCBOCHU KypCa BHeypquoﬁ ACATCIIBHOCTH

OcHoBHasi rpynmna y4yammxcst Hdern ¢ OB3
(BKJIIOYASI HHTETPUPOBAHHBIX)
IIpenmeTHbIe MeTanpeameTHbie JIMYHOCTHBIE IpenmerHbie MeTanpeameTrHbie JIn4HOCTHBIE
- YMETb MOJIb30BaThCA P. —ymetsb paboTaTh nmo | -pa3BUBaTh - UMETh P. —ymets pabotaTh | -pa3BuUBaThH
METOJIaMU HAYYHOT'O PeJI0KEHHBIM MO3HABATENIbHbBIE MPEJICTAaBICHHUE O | MO MPEIJIOKEHHBIM | MO3HABAaTEIbHBIC




WCCIICIOBAHHUSI SIBIICHHIA
TIPUPOJIBL;

- IPOBOJIUTH
HaOJII0ICHUS,
TUTAHUPOBATh U
BBITIOJIHATh
IKCIICPUMECHTHI;
-00pabaThIBaTh
pe3yIbTaThl K3MEPEHHUIA,
- IPEJCTABIIATh
pe3yabTaThl U3MEPEHUIT C
IMIOMOILBIO TaOJIHIL,
rpadukoB U HopMyIL;

- 0OHapyXHUBaTh
3aBUCUMOCTH MEXKILY
buznuecKuMu
BEIIMYMHAMU;
-00BSCHATH IOJyYCHHBIC
pe3yJbTaThl U 1e1aTh
BBIBOJIBI;

-OLICHUBATh TPAHULIBI
ITOTPEIHOCTEN
pe3yabTaTOB U3MEPEHUH;
- yMeTh IPUMEHSTH
TEOpPETUYECKHE 3HAHUS
1o (pu3MKe Ha MPAKTUKE;
-pemaTh Gpu3nuecKue
3aJauu Ha IPUMEHEHHE
MOJTyYEHHBIX 3HAHUA;

- BEIBOJUTH U3
HKCIEPUMEHTATBHBIX
(aKkTOB 1 TEOPETHUECKUX
Mojienelt pu3ndeckue
3aKOHBI;

- YMETbh JJOKJIA/IbIBATh O
pe3yJbTaTax CBOETO

UHCTPYKIUSAM; YMEHUE
U3JIaraTh MBICTU B
YETKOM JIOTUYECKOM
MOCIIEI0BATEIHHOCTH;
aHAIU3UPOBATh
COOCTBEHHYIO padoTy:
COOTHOCHUTb IUJIaH U
COBEpIIICHHBIE
orepaiuu, BbIICIATh
JTarbl U OLIECHUBATh
Mepy OCBOEHUS
KQXK0T0, HAaXOHUTh
OIIINOKH,
YCTaHABIIMBATh UX
MPUYUHBL.

I1. — opueHTHPOBATHCS
B CBOEU CUCTEME
3HAHUI: OTJINYATh
HOBOE OT yKe
W3BECTHOTO;
nepepabaThIBaTh
MOJTyYEHHYIO
uH(pOopMaIInIo, AeNaTh
BBIBOJIBI B PE3YJIbTATE
COBMECTHOM paboThI
BCETO KJlacca; yMeTh
aHAIM3UPOBATH
SIBIICHUS

K. — ymets paborats B
nape ¥ KOJUICKTHUBE;
3P PEeKTUBHO
pacnpeensTh
00s13aHHOCTH

HUHTEPECHI,
I/IHTGHHCKTyaJIBHbIG nu
TBOPYCCKHE
CIOCOOHOCTH

yYUaluxcs;

- MOTUBUPOBAThH CBOH
JICHCTBUS; BBIPAKATh
TOTOBHOCTbH B 1000
CUTYaIlMH TIOCTYITUTh
B COOTBETCTBHHU C
npaBUIaAMHA
MTOBEJICHUS;

- BOCIIPUHUMATH PeYb
VAUTEISA
(OTHOKJIACCHUKOB),
HETNIOCPE/ICTBEHHO HE
0OpalIeHHYIO K
ydameMycs;

-OILICHUBATh
COOCTBEHHYIO
yueOHYI0
JIeITEIIbHOCTh: CBOU
JOCTHKCHHUS,
CaMOCTOSITENTbHOCTD,
HHUIIUATUBY,
OTBETCTBEHHOCTH,
IIPUYMHBI HEeyZa4

pupojie
BAKHENIINX
(bU3UIECKUX
SIBJICHU
OKPYXKAaroIIero
MUpa U TOHUMATh
CMBICTT
buznIeckux
3aKOHOB;
-IEMOHCTPHUPYIOT
yMEHHE
paborath ¢
pa3HbIMH
HUCTOYHUKAMU
nHpopManuu;
-yMETh
MPUMEHSITh
TEOpETHYECKHE
3HAHUSA 10
¢u3uke Ha
MIPAKTHKE;

- YMETH
UCIIOJIb30BATh
MOJIy4YEHHBIE
3HAHUSA B
MMOBCETHEBHOM
JKU3HU (IKOJIOTHS,
OBIT, OXpaHa
OKpY’KaroIlen
cpenbl)

- POBOANTH
HaOJIFOJEHUS
buznIecKkux
SIBIICHHI,
-3MEPSIThH
buznvecKue

UHCTPYKIUSM;
yMEHUE u3JlaraTh
CBOM MBICIIU B
JIOTUYECKOHN
MOCJIEI0BATENILHOCT
u;

I1. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOIO;
nepepadaThIBaTh
MOJy4YEHHYIO
UHOPMALHIO,
JIeJIaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOH
paboThl BCEro
KJ1acca; yMeTh
Ha0II01aTh U
OTIHCHIBATh
SIBJICHUSI

K. — ymers
paboTaTh B mape u
KOJUIEKTHUBE;

UHTEPECHI;

- MOTUBHPOBATH
CBOMU JICHCTBHS,

- BOCIIPUHUMATh
pedb yauTens
(OJTHOKJIACCHUKOB),
HEMOCPEJICTBEHHO
He O0palleHHYIO K
y4amemMycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSTEITbHOCTD




UCCIICIOBAHMS,
- y4acTBOBaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOTIPOCHI,

-HCIIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOUYHHUKH
uHpOpMaLIUH.

BCIIMYHHBI

B npouecce BHEYPOUHOT IeITeJILHOCTH B IIKOJI€ PEHIAKTCS CJIeayoIie KOPPEeKINOHHO-PA3BUBAKOIIINE 3a1a4H:

1. Pazsumue u xoppexyus enumanus

2.Dopmuposanue YHUBEPCATbHBIX Y4eOHbIX YMEeHUlL

3.Pazsumue peuu

Coaep:kaHue BHeypouHOii AessTeIbHOCTH M0 pusnke «O3axavyennast puanka»7 Kiaace

Ha3panue pasaesa (TeMbl)

Conep:xanue y4eOHOI0 nmpeaMeTra, Kypca

HepBOHa‘laJII)Hble CBECACHHUA O

CTPOCHUH BELIECTBA

Llena nenenwust usMepuTenbHOro mpubdopa. OnpeneneHue MeHbl AeTeHUS U3MEPUTETHLHOTO HUIHH]IPA.
Omnpenenenre reoMeTpUYECKUX pa3MepoB Tena. M3roroBienrne naMepuTensHoro nuinHapa. Msmepenue
TeMIiepaTypsl Tena. Mismepenne pasmepoB Majbix Tel. 3MepeHue TOIIMHB JTUCTa OyMard.




B3aumoneiicTBue TeJ

W3mepeHue ckopocTH ABMKEHUS Tena. M3amepenune Macesl Tena HenpaBuibHON Gopmbl. VizMepenue
IUIOTHOCTHU TBEpOTo Tena. M3mepenne o0bema mycToThl. McecaenoBanue 3aBUCUMOCTH CUJIBI TSDKECTU
oT Maccel Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. CliojkeHue CUl, HalpaBJICHHBIX 110 OJJHOU
npsaMoii. I3Mepenue »ecTKOCTH NpyKuHBL. M3Mepenne kodpPpuineHTa CHUIIbl TPEHUS CKOJIbKEHHS.
Pemenne HectaHIapTHBIX 33124

3. | daBuenue. [laBjieHue KuUIKoCTE 1 HccenenoBanue 3aBUCUMOCTH JIaBJICHUS OT IUIOLAAN NOBEPXHOCTH. OnpeeneHue 1aBIeHMs
(9308 TBEPJOTO Tea. Brrunciaenne cuitbl, ¢ KOTOpOi atMocdepa JaBUT Ha MOBEPXHOCTH cToa. OnpeencHue
Macchl Tella, M1aBarolero B Bojae. Onpeenenre IioTHOCTH TBepaoro tena. OnpeneneHue oobema
Kycka Jipjia. MI3yuenue ycnoBus miaBanus Ten. Penienre HecTaHJapTHBIX 3a]1a4
4. | PaboTa u MOIIIHOCTb. Beraucnienne paboThl 1 MOITHOCTH, Pa3BUBAEMON YUYEHHKOM pu moabeme ¢ 1 Ha 3 aTax.
5 Omnpenenenue BeIMrphiiia B cuie. HaxoxaeHue 1ieHTpa TsskecTH miockoit ¢purypsl. Beraucnenne KIT/]
Heprus HAKJIOHHOM INTOCKOCTH. MI3MepeHne KnHeTH4ecKon sHeprun. Mi3mepenne noTeHuuaibHOM SJHEPTIUH.
Pemenne HecTaHAapTHHIX 3a7a4.
8 KJ1acc
Ne Ha3panue pa3agesa (TeMbl) Conep:xanue yueOHOI0 npeamera, Kypca
1. | ®usnueckunii MeTox U3yUeHHUS Onpenenenue 1eHbI JeneHus IpuOopoB, CHATHE MoKa3zaHuid. OnpeeneHne norpenHocTeit
NPUPOALI: TEOPETHYECKHI U U3MEPECHUM.
IKCIMEPUMEHTAIbHBIN
2. | TensoBbIe sIBJIEHUSI U METOABI UX Omnpenenenue yIMHEHNs Tela B IPOLiECCe U3MEHEHUs TeMIepaTypsl. Penienne 3ana4 Ha
R — orpezesieHue KOJMYeCTBA TeIIOThL. [I[puMeHeHne TenaoBoro pacumpenus s perucTpauiu
Temneparypsl. MccnenoBanue npoieccoB IUIaBJIeHNs U oTBepAeBanusl. M3yueHue ycrpoiicTBa
Teru10BbIX aBuraresneil. [IpuOopsl 11 n3MepeHus BIaXKHOCTH BO31yXa.
3. | DaexkTpuYecKue SIBJEHUSI U METOIbI Omnpenenenue yeabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa i ydacTka 1enu. Pemenue
HX HCCTETOBARMSI 3ajad. I/IccnezEOBaHHe U UCIOJIb30BaHUE CBONWCTB AIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
noTpebasieMoit anektposHepruun. Pacuet KIIJI snexkrpruueckux yctpoiicTB. Pemenue 3a1a4 Ha 3aKOH
Jxoyinsa -Jlenna.
4. | DiekTpoMarHuTHbIE SIBJIEHUS [Tomydyenue n pukcupoBaHHOE M300pAKEHNE MATHUTHBIX ToJieH. M3ydeHne cBOHCTB
anekTpomarnuta. 3ydeHue Moienu 31eKTpoABUraTess. Perenre kadeCTBEHHbBIX 3a]1a4.
5. | OnTuka N3ydenue 3akoHOB oTpakeHus. HaOnroaeHue orpaxkeHus u npejaoMieHus ceera. M3o0paxkenus B

muH3ax. OnpeneneHue riaBHoro (POKyCHOro pacCTOSHUS M ONTUYECKON CHiibl IMH3bI. Habmonenue
uHTepepeHIy cBeTa. Pemenne 3agay Ha npenomiieHue ceta. HalmaroneHne noiHoro oTpakeHus
CBETa.




9 kJjacc

Ne Ha3zBanmue pa3zjaesna (TeMbl) Coaepixkanue y4eOHOr0 npeaMmera, Kypca

1. | Maruerusm Kommnac. [Ipunnun padotst Maruut. MarauTsl noja0coBbIe, 1yroBble. MaruutHas pyaa. MaruutHoe
nosie 3emun. M3roroBnenune Maraura. Pernienrne kauecTBEHHbBIX 3a/1a4.

2. | DaekTpocTraTuka DNEeKTpUUECTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE AEKTPUUYECTBO. DIEKTPUUECTBO B
UIpyILIKax. DIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a1a4.

3. | Cger Ucrounuku cBera YcTporicTBo riaza. Comneuynsie 3aitunku. Tens. 3aTmenue. L{BeTta koMmakT nucka.

MpeusHblif criekTp. Pagyra B nmpupoge. Jlynusie u Conneunsie 3atmenus. Kak cnmomars my4? Kak
3aKeub OroHb? PelieHne HecTaHIapTHBIX 3aj1a4.

MeTtoabl 00yueHuss 1 GopMbI OPraHU3aANUM 1eATEILHOCTH 00yYAKIINXCS
Peanu3zanus nporpaMMbl BHEYpOUHOH JiesTeNbHOCTH «O3anaueHHas pU3nKa» npearnogaraeT MHANBUAYAIbHYIO U TPYIIIOBYIO paboTy

oOyJaronuxcsi, NIaHUPOBaHUE U MPOBEECHUE HCCIEI0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSTENbHBIN cOOp AAHHBIX JUIS PEIICHUS MPAKTUYECKUX
3a/1a4, aHaIU3 ¥ OL[EHKY MOJTYYeHHBIX Pe3ylbTaTOB, M3TOTOBIIEHUE TocoOuid u Moenei. [Iporpamma npeaycMaTpuBaeT He TOJIBKO 00ydJaromme u
Pa3BUBAIOIINE 1IE€JH, €€ peau3aIis CIOCOOCTBYET BOCIIUTAHUIO TBOPUYECKOM JIMYHOCTH C aKTUBHOM KM3HEHHOM NO3uIIMel. BRICOKHX pe3ysbTaToB
MOT'YyT JOCTUYb B JaHHOM CJIy4a€ HC TOJIBKO YUCHUKH C xopomeﬁ ITKOBHOM YCII€BaCMOCThIO, HO 1 BCC IIGJ'[GyCTpCMHéHHI)IG AKTHUBHBIC p€6$ITa, YiKe

c/ienaBIIre cBOi nMpodeccCHoHaNbHBIN BBIOOP.

OO0yuenue ocylecTBiseTcs npu nojaep:xke Llenrpa oOpa3oBaHus ecTeCTBEHHO-HAYYHOM HANPaBIeHHOCTH «Touka pocTay, KOTOPBIi

CO3/aH JUIsl pa3BUTHSL Yy OOyUaIOIUXCs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKO!, THPOPMAIIMOHHOIN IrpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TAKXKe JUISl TPAaKTUYECKONW 0TpabOTKH yueOHOTo
MaTepuaia rno yueoHomy npeamery «Pusukar.



TemaTnueckoe mianupoBanune (1200 odyuenus)

7KJaace
Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue Hara
oBaHHe BO 3aHATHH odopynoBanus «Touka
pasnesa 4acoB pocTay
1 BBoaHoe 3ansaTHe. HCTpyKTaX 10 TEXHUKE 0€30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C 04.09
Ha 6a3e Llentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUU U3MEPEHN)
. IlepBoHayaIbHBIE CBeJCHHUS O CTPOCHUH BellecTBA Al
2 OkcnepuMeHTanbHast padora Ne 1 «OnpezneneHue HEHbI JeIeHUS 1 skcriepuMenT | Jluneiika, nenra mepuas,  [11.09
Pa3IMYHbIX IPUOOPOBY. W3MEPUTENBbHBINA MITUH/ID,
Ha 6a3e IlenTpa "Touka Pocta" TEPMOMETP, TaTUUK
TeMIepaTypbl
3 OkcnepuMeHTanbHast padora Ne 2 «OmnpenenieHue reOMeTpUIecKux 1 sKkcnepuMeHT | HabGop reomerpuyeckux 18.09
pa3MepoB Te. Ten
Ha 6a3e Ilentpa "Touka Pocta"
4 [TpakTryeckas padora Ne 1 «M3roroBieHre U3MEpUTEIBHOTO 1 HpaKkTu4ecKas 25.09
AJTUHIPAY pabora
5 OkcniepuMeHTanbHast padbora Ne 3 «M3MepeHne TeMnepaTypsl Te» 1 AKCIEPUMEHT 02.10
6 OkcnepuMeHTanbHast padora Ne 4 «3mepenune pazmMepoB MajbIX 1 HKCHEPUMEHT 09.10
TEI».
7 OkcnepuMeHTanbHas padora Ne 5 «M3mMepeHue TONIUHBI JIUCTa 1 AKCIEPUMEHT 16.10
Oymaru»
I'nasa Il. B3zaumopeiicrBue Tea 124 23.10
8 OkcnepuMeHTanbHast padota Ne 6 «V3MepeHne CKOpOCTH JBMXKEHUS 1 HKCHEPUMEHT
TEI».
9 Pemrenne 3anay Ha Temy «CKOpPOCTh pAaBHOMEPHOTO JBHKEHUSD) 1 pelieHue 06.11
3aja4
10 DxcnepuMeHTanbHas padota No7 «M3mepenue maccer 1 kammm 1 AKCIEPUMEHT AIIEKTPOHHBIC BECHI 13.11

BOJIBI.
Ha 6a3e Llentpa "Touka Pocra"




11 OkcnepuMeHTanbHas padota Ne 8 «l3mMepeHne mI0THOCTH KycKa 1 sKcnepuMeHT | JIuHelka, ieHTa MepHas 20.11
9 2
caxapa» WU3MEPUTENIbHBIN [UITUHIP,
Ha 6a3e [lenTpa "Touka Pocta" AJIEKTPOHHBIC BECHI
12 DkcnepumeHTanbHas padota Ne 9 «3mepenue miIoTHOCTH 1 sKcnepuMeHT | JIuHelka, JieHTa MepHas 27.11
9 2
X03UCTBEHHOTO MbLIa. W3MEPUTENIbHBIN [UITUHIP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anauy Ha Temy «I[ITOTHOCTH BEIIECTBAY. 1 perieHue 04.12
3a/1a4
14 DkcnepumeHTanbHas padota Ne 10 «¥ccienoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT 11.12
CHJIBI TSKECTH OT MAcChl TEJIay.
15 OkcnepumenTanbHas padora Ne 11 «Onpenenenue macchbl 4 Beca 1 JKCIIEPUMEHT 18.12
BO3/IyXa B KOMHATE»
0 12 «CrnoxeHune CUI, HalpaBICHHBIX , i :
16 OkcnepuMeHTanbHas padora Ne 12 «C , Harfp 1 skcniepuMeHT | Lltatus, peryar, TuHeiKa, 25.12
10 OAHOUN TPSAMOI». JIBa OAMHAKOBBIX TPY3a, IBa
Ha 6a3e IlenTpa "Touka Pocta" 0710Ka, HUTh HEPACTKMMAs,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHas padora Ne 13 «M3MepeHue :KeCTKOCTH 1 skcriepuMenT | llTaTus ¢ kpenesxom, Hadop [15.01
NPYKUHBDY MPYXHH, HA0Op IPYy30B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCUKA, TAHAMOMETP
18 OkcnepuMeHTanbHast pabora Ne 14 «M3mepenne ko dunmenra 1 9KcHepuMeHT | JlepeBsHHBIN OpPYCOK, 22.01
CHJIBI TPEHUS CKOIBKCHHUSI. HabOp rPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" YyecKasi CKaMbs,
JTMHAMOMETP
19 Pemenue 3anau Ha Temy «Cuiia TpEHUS». 1 pelieHue 29.01
3a/1a4
I11. JlaBienue. /[aBjieHne JKNIKOCTEl U ra3on A 05.02
20 OkcniepuMeHTanbHas padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT 12.02
JABJICHUS OT IUIOMIAAH MTOBEPXHOCTH»
21 DkcniepuMeHTaNbHAs padota Ne 16 «OmnpeneneHue naBaeHus 1 AKCIIEPUMEHT 19.02
WIMHIPUYECKOro Tenay. Kak Mpl Buaum?
22 OxcnepumeHTanbHas padota Ne 17 «BrerarciieHne Cuibl, ¢ KOTOPOit 1 AKCIICPUMEHT 26.02
2

aTMoc(depa JaBUT Ha MOBEPXHOCTH cToay. [louemy Mup
Pa3HOIBETHBIN.




23 OkcniepuMmeHTaNbHAs padora Ne 18 «Omnpenenenue macchl Tena, 1 AKCIIEPUMEHT 26.02
TIJIABAIOIIIETO B BOJIEY.
24 DxcnepumeHTanbHas padota Ne 19 «OnpeneneHue mioTHOCTH 1 skcniepuMeHT | JIunelika, ienta mepras,  [05.03
TBEPJIOTO TEJIay. M3MEPHUTEIIbHBIN TUIUHAD,
Ha 6a3e LlenTpa "Touka Pocta" SIIEKTPOHHBIC BECHI
25 Pemenue xauecTBeHHBIX 3a/1a4 Ha TeMy «llmaBanue Tem. 1 eIIeHUE 12.03
y
3a/1a4
0 20 «M3y4yeHue ycaoBui MIaBaHUs AKCIIEPUMEHT , :
OkcnepumeHTanbHas padora Ne 20 «3yu y 1 P JluHamoMeTp, ITATHB 19.03
26 TEI. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e Llentpa "Touxa Pocra" OUIHHID
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTh, TTIOBapECHHAS COJIb,
TajiouKa Ijid nepeMenin-
BaHUA
IV. Pa6oTa 1 MOIITHOCTH. JHEPTHUA 84y
27 DkcniepuMeHTaNTbHAS padota Ne 21 «BwrauciieHne paboThl, 1 SKCIIEPUMEHT 02.04
COBEPIICHHOH IIKOJIHLHIUKOM IPH MoabeMe ¢ 1 Ha 2 3Tax»
28 OxcnepumeHTanbHas padota Ne 22 «BrraucieHne MOIIHOCTH 1 SKCIIEPUMEHT 09.04
pa3BUBaeMOU MIKOJILHUKOM IMPH MoJbeMe ¢ 1 Ha2 aTaxk»
29 DkcnepuMeHTanbHas padota Ne 23 «OmnpeneneHue BHIUTPHIIIA B 1 sKcriepuMeHT | IloaBuxHbIi n 16.04
CuJIe, KOTOPBIN JTaeT MOIBMKHBIN U HETIOJIBHIKHBIN OJIOK. HETOIBMKHBIHM OJ10KH, HAOOP
Ha 6a3e Ilentpa "Touka Pocta" Ipy30B, HUTb, TUHAMOMETD,
IITaTUB, TMHEHKA
30 Pemenue 3anau Ha TeMy «Pabota. MoIIHOCTBY. 1 peleHue 23.04
3a71a4
31 DkcnepuMeHTanbHast pabora Ne 24 «Beruncienue KI1J] HakioHHO#M 1 skcnepumeHT | Llrarus, Mexannyeckas 30.04
ILUIOCKOCTH). CKaMbsI, OPYCOK C KPIOUKOM,
Ha 6a3e Ilentpa "Touka Pocra" JTMHEHKa, HA0OP TPy30B,
JTMHAMOMET]
32 OxcnepumeHTanbHas padota Ne 25 «3MepeHne KUHETUUeCKOU 1 AKCIEPUMEHT 07.05
SHEPTUH TETIa
33 Pemenue 3anau Ha TeMy «KUHeTHYECKast SHEPTUS». 1 pelenue 14.05

3a1a4




34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO 21.05
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenus)
8kaace
Hanmen Conep:xkanue Koanuect dopma Hcnoan3oBanue JlaTa
OBaHHeE BO 3aHATHHA obopynoBanus «Touka
pasneJa 4acoB pocTa»
|. ®dusuyeckuii MeTO M3yYeHHUSs MPUPO/IbI: TEOPETHYECKHUI U 34
IKCIEPHUMEHTAIbHbIH
1 BBoaHoe 3anaTne. IHCTpYKTaX MO TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit maboparopueit
"Touka pocra"
2 OkcnepuMeHTanbHast padora Ne 1 «OnpeneneHue EHbI JeIeHUsS 1 9KCHepUMEHT | JIMHEelKa, IeHTa MepHasl,
npuOOpPOB, CHATUE MTOKA3AHUI» M3MEPHTEIBHBIH LIMIHHAD,
Ha 6a3e Ilentpa "Touka Pocta" TEPMOMETD, TaTIUK
TeMIepaTypbl
3 Omnpenenenue norpemHocTeil n3mMepenus. Penienne kauecTBEHHbIX 1 pelieHue
3ajad. 3a1a4y
I'nasa Il. TenyioBble siBJeHUSI U METO/IbI MX HCCIeIOBAHUSA 8u
4 Ormpenenenne yaJIMHEHHS TeJla B TIPOIECCe U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TeMIIepaTyphbl HCCIIeIOBaHNE | TEPMOMETP, JaTUUK
Ha 6a3e [lentpa "Touxa Pocra" TEMIIEPaTyphl
5 Pemienue 3ana4 Ha onpeaeeHUE KOJIMYECTBA TEILIOTHI. 1 peleHue
3aja4
6 [IpuMeHeHHe TEeTII0BOTO PACIIMPEHHS VI PETHCTPALUU 1 Mpe3eHTAIHS




TeMIepaTypbl. AHAIH3 U 00001IeHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcniepuMeHTaNbHAs padota Ne 2 «VccrnenoBanue mpoIeccoB 1 sKcHepuMeHT | JaTuuk TemMreparypel,
IJIaBJICHUSA U OTBEPIACBAHUY. KaJIOpUMETP, COCYI C
Ha 0a3e Llentpa "Touxa Pocra" TAIOIMM JILZOM, COCYZ €
BOOOM, DJICKTPOHHEBIC BECHI.
8 [IpakTuueckas padora Ne 1 «3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 IpaKTHYecKas
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JEeKIUA
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TemMreparypel,
Ne 3 «Omnpenenenue BIa)KHOCTH BO3/TyXa B KAOMHETaX IIKOJIbD» TEPMOMETDP, MapJisd, COCyl €
Ha 6a3e lenTpa "Touka Pocra" BOJIOH
11 Pemenne kauecTBeHHBIX 3a1a4 Ha onpeaenenue KII1/I termoBoro 1 pelieHue
nBurareis. https://uchitel.pro/3amaun-Ha-KII-TeMI0BEIX - 3a1a4
NBUTaTesei/
I11. DiekTpUYeckne ABJIEHUSI U METOAbI X UCCIET0BAHUSA 8u
12 [IpakTuueckas pabota Ne 2 «OmnpeneneHue yaeabsHOTO 1 npakTudeckas | HaTyuk HanpsoKeHus,
COIPOTUBJICHUS Pa3INYHBIX IIPOBOJHUKOBY. pabota BOIILTMETP JIBYXIPE/ICIbHBIN,
Ha 6a3e Ilentpa "Touka Pocta" UCTOYHUK ITHTAHWA,
KOMIIJICKT IPOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3anad. 1 pelieHue
3a1a4
14 HccnenoBanue v UCTOIB30BAHUE CBOMCTB AIEKTPUUECKUX 1 HaOII0/IeHNE
KOHJIEHCATOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTb CONPOTUBIIEHUS TPOBOIHUKOB OT 1 perieHne
TeMIIepaTypHl. 3a/1a4
16 [IpakTuueckas padota Ne 3 «Pacuer norpebisiemoit 1 npakTudeckas | [larauk Toka, 1aTunK
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HAUPSDKCHIA, aMIICPMETP
Ha 6a3e IlenTpa "Touka Pocta" ABYXHPE/ICTLHBIN, BOILTMETP
JABYXIIPCACIbHBIN, JJAMIIOYKaA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIIFOY
17 Pacuer KII/] anexTpuueckux ycTponCTB. 1 pelieHue

3aga4d



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

18 Pemenne 3anay Ha 3akoH J[xoyid - JIenna. 1 peuieHue
3a1a4y
19 Pemtenue kaueCTBEHHBIX 3a1a4. 1 JIeIoBasi Urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS S4y
20 [Tonydenue u pukcupoBaHHOE U300paKEHNE MAarHUTHBIX TOJIEH. 1 npaktuyeckas | Jemoncrpanus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM»: 1aTYUK MAarHuTHOI O
0JIs, IBa
mTaTuBa, KOMIUICKT
IIpOBOJOB, UCTOYHHUK TOKaA,
KIIHOY
21 N3ydeHue CBOMCTB AJIEKTPOMArHuTa. 1 HaAOJIFO[IcHUE
22 N3ydenue Mosienu 31eKTpOABUTATENsL. 1 JICKIHS, IEM.
HKCIIEPUMEHT
23 DKCcKypcusl. Oecena
24 Pemrenne kauecTBEHHBIX 3a7a4. 1 perieHne
3a1a4y
V. OnTuka 10
25 N3ydeHune 3aKk0HOB OTpaKEHUS. 1 JIEKLIUS, JIEM.
HKCIIEPUMEHT
26 OkcnepuMeHTanbHas padora Ne 4 «HabnroneHue otpaxxeHus U 1 sKkcriepuMeHT | OcBeTuTeNnh ¢ HCTOYHUKOM
MPEIOMJIEHHUS CBETAY. csera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocta" IINTaHuA, KOMILICKT
NPOBOJIOB, LeieBas Tuadpar-
Ma, HOJYUWINHAP, IUIAHIICT
Ha INIOTHOM JINCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OxcnepumeHTanbHas padota Ne 5 «M300paskeHust B TMH3AX». 1 sKcrepuMeHT | OcCBeTHTeNnh ¢ HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IMIeJIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBIISIONIast C
HM3MEPUTEIHLHOMN IIKaOoM,
coOUparoIue JTUH3BI,




pacceuBaronias JIMH3a, ciaiij
«Mogenb npeameTa B
penrtepe
28 OkcnepuMeHTanbHast padora Ne 6 «OnpeeneHne TIaBHOTO 1 IKCIIEPUMEHT
(OKYCHOT'O pacCCTOSTHUS U ONITUYECKOM CHIIBI JIMH3BD.
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuun u 1 JKCIIEPUMEHT
T(PaKLIIU CBETA.
30 Pemienue 3aa4 Ha MpeIOMIICHUE CBETA. 1 pelieHue
3aga4
31 DkcniepuMeHTaNIbHAs padota Ne 8 «HaburoieHne moIHoro 1 IKCIIEPUMCHT
OTPaKEHHUSI CBETAY.
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4
33 3amuTa mpoekToB. [IpoeKTHI. WCCJICIOBAHHSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 odyuenus)
Oknace
Haumen Conep:xkanue Koanuect dopma Hcnoan3zoBanue JlaTa
OBaHHeE BO 3aHATHA o0opynoBanns «Touka
pa3neiia 4acoB pocTa»
1 BBoaHoe 3anatue. HCTpyKTaxk o TexHHKe Oe3onacHocTu. 1 1 Oecena
. Marauerusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIEPUMEHT
3 [TpakTrueckas padora Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKTHUIecKas
KOMITaca. pabora




4 Marnwutsl. [lefictBue MmaruutoB. Pemenue 3agaq 1 HaOIoIeHUE,
pelieHue
3aja4
OkcniepuMmeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTaMu.
Marnutnas pyna. [lonesnsie uckomnaemsie Camapckoii 001acTu. [pe3eHTalus
JleiicTBe MarHUTHOTO 10J1s1. MarHuTHOE IMoJie 3eMIIH. JeMoHcTpanus
Ha 6ase Ilentpa "Touka Pocra" «H3mMepeHne 10Jisi NOCTOSH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM MAar"HuT 110JIOCOBOU
8 JleiicTBrEe MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OxcnepumeHTanbHas padota Ne 4 «3rotoBiieHre MarHuTOBY. AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKToB. WCCIICTOBAHMUS
I'nasa ll. JaekTpocraTtuka 9y
11 OkcniepuMeHTaNbHAs padota Ne 5 «CtaTHueckoe dJIEeKTPHUECTBOY. 1 HKCIIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOe dIIEKTpHUIecTBO. Perenne 3aqau 1 perieHne
3a1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE ONBITHIY. 1 DKCIIEPUMEHT
14 DneKTpUYecTBO B Urpymikax. Cxembl paboThI 1 MpaKTUyecKas
pabora
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHast padota Ne 7 « YceTpoilcTBO GaTapeiku. 1 HabroieHNe
17 DkcniepuMeHTalIbHAs pabota Ne 8 «300peTaem GaTaperky». 1 MpaKkTHIecKast
pabora
18 [Ipe3enTanus MpoeKToB. 1 Hay4JHbIE
UCCIIEI0BAHUS
19 IIpesenTanus MpoeKTOB. 1 Hay4yHbIE
MCCIIEIOBAHMUS
20 [IpesenTamus mpoeKToB. 1 Hay4JHbIE

HUcciIeca0BaHus




I11. CBer 154
20 Hctounuku cBera. nekuus, geM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" SKcrepuMeHT | cBera Ha 3,5 B, ncrounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kak Me1 Buanm? JIEKLIMA, JIEM.
HKCIIEPUMEHT
22 [ToueMy Mup pa3HOLBETHBIM. JAeKIuUs
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCHIEPUMEHT
24 OkcnepuMeHnTanbHas padora Ne 10 «ConHeuHble 3aii4nKm sKcriepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUS, JIEM.
HKCTIEPUMEHT
26 Panyra B npupoge. IIPE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak nonyuuts panyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, nctounuk
MUTAHUS, KOMIUIEKT
IIPOBOJIOB, IIEJIeBast
nuadparma, moTyIHIHHID,
TUTAaHIIET Ha MJI0THOM JIU-
CT€ C KPyTrOBBIM
TPAHCIOPTHPOM
28 DKcKypeus Oecena
29 JIynusle u CoHeuHbIE 3aTMEHUSI. JCKIHSL, M.
AKCTIEPUMEHT
30 Kak cmomars rya? Oecema
31 3a3epkainbe. JICKIIMA, IEM.
HKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana 1 AKCIIEPUMEHT




33 3amuTa mpoeKTOB 1 WCCJICTIOBAHHUSI

34 3aKIIIOYUTEIBbHOE 3aHATHE. 3alIUTA TPOEKTOB. 1 HUCCIEeI0BaHUSI
34

Hmozo

[Iporpamma npezmnonaraer pa3indnabie (GOPMbI KOHTPOJIS POMEKYTOUHBIX U KOHEYHBIX PE3yJIbTaTOB. B pe3ynbprare nu3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaruxcs Oy/IeT MPOXOIUTh B TEYEHUE YUeOHOTO Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
IPAaKTUYECKUX paboT, JUCKYCCHH C BBICTPOCHHBIMU JIOTHYECKMMH LIETIOYKaMHU U J10Ka3aTeabcTBaMU. OLIEHUBAETCS CaMOCTOSTEIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK XK€ paboTa yyallnuxcsi OLIEHUBACTCS C YUETOM UX aKTUBHOCTHU, KaUeCTBA MOJIrOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUN pelieHus 3aad. OLueHNuBaeTCs TaAkKe yyacTUe B 00CYKAEHUH, KaUeCTBO 3a/1aBa€MbIX BOIIPOCOB, BIIaJICHHUE

MOHOJIOTMYECKOHN U INaJOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrecTaris o BHEYPOUHOI eATeNbHOCTH ydamuxcs 7-9 kiaccoB «O3anauenHas Gu3nKa» IpoBOJUTCS B hopMe
TUIAKTHYECKOTO 3aJJaHMsl B LIETISX OMpPeIeTICHHs CTENIEHN OCBOSHHS YUaIIUMUCS Y4eOHOT0 MaTepuaa Mo mpakTUYecKoi Gpusnke, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbI OCHOBHOT'O OOIIIETO 00Opa30BaHMs.

3amaHusi OpUEHTUPOBAHBI Ha IPOBEPKY YCBOCHHUS COACPKAHUS PA3IEIOB/TeM:

- 3aumooelicmeue mei (NIOMHOCMb 8eujecmad, Culd mpeHus, Koagguyuenm mpenus) (Mooyv [ kiacc);

- QIeMeHmbl CIMAMUKU, MENI06ble AGNeHUs, INeKMPOCMAMUKA, 3aKOHbl NOCMOSIHHO20 MOKA, 3AKOHbL ONMuKu (Mooyis 8 kuacc);
Dopma - ouoakmuveckoe 3a0anue (mecmol, NPAKMuUYecKue 3a0anus, peuleHue meop4ecKux 3a0ai) COCTaBJICHBI B IBYX BapHaHTaX.
Bpewmst BeImoaHEeHHS pabOThI — OJJUH YPOK.

Inan pa6orsl (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI banu 3a

3a/laHusA | COlePKAHUSA BBINOJIHEHH e
3aIaHuA

1 [IpakTuueckas paborta. YMeHnue codparh NpakTUYECKYIO 1

YCTAHOBKY COTJIACHO 3aJIaHHsI
2 OnpenenurenbHas Gopmyia 3HaHue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEJIMYMHBI CHJIa TPEHUS
3 N3mepenne Gpuznyeckoit YMeHue noiib30BaThCsl M3MEPUTEIILHBIMU 1




BEJIMYUHBI. npubopamu, OTpeNeNATh eHY ACICHUs
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMUMHY.

4 BreruncnuTenbHbIC HABBIKH Beraucnsats pU3NUeCKyIo BETHUUHY, 1
3aMUChIBaTh PE3yNbTaT B €AMHULIAX
n3mepenus: CU

MakcuMaabHOE KOJIMYECTBO OAIIIOB 3a BHIMOJIHEHHE paboThl coctaiser 10  Gamos.
BricraBiaenne otMeTok: ormeTka «5» - 80-100% - 8-10 6amra, ormeTka «4» - 66%-79% - 76ammoB,ormerka «3» - 30%-65% - 6 — 3 6aa,
oTMeTKa «2» - MeHee 30% - 0 — 2 Ganna.

Hrorosas arrecranms 7 Kjiacca
«O3anayeHHas PU3UKA»

BapuantNel

Wcnonb3ys pbrya’kHble BEChl, MEPHBIN LIMJIMHAP, CTaKaH ¢ BOJIOM, HMIMHJIP, COOEPUTE IKCIEPUMEHTAIbHYIO YCTAHOBKY JUJISl OIIpEIETICHUS
TUIOTHOCTH MaTepuana, U3 KOTOPOTO U3TOTOBIIEH IIHIUH/P.

B Gnanke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH ISl ONpeieieHns o0bema Tena;

e 3anumute GOpMyINy IS pacueTa MIOTHOCTH;

®  YKQKHUTE PE3yNbTaThl U3MEPEHHUS MACChI IIIIIMHIPA U €T0 00beMa;

® 3ANMIIKTE YUCIEHHOE 3HaYeHUE TUIOTHOCTH MaTepualia UINHApPA.
Bapuant Ne2
Hcnome3yst Opycok ¢ KPrOYKOM, JHHAMOMETD ¢ TipeesioMm m3mepenus 1H, nuramomeTp ¢ npeaenom usmepenus SH, 2 rpysa maccoii 100r,
HATPABIISIONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY /ISl OTIpeieNieHus: KO GUIIUEHTa TPEHHSI CKOJIBKEHUS MEXITy OpYyCKOM U

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

® CJEJIaliTe PUCYHOK DKCIIEPUMEHTAIIBHON YCTAHOBKH;



e 3anumure GopMyny g pacueTa Kod(pPUIreHTa TpeHUs! CKOJIbKEHHUS;

e VKaXwuTe pe3yibTaThl H3MEPEHUsS Beca OpycKa ¢ Tpy3aMH U CHIIBI TPEHUS CKOJIBKEHUS MPH JIBIXKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTH
HaMpaBJISAIOIICH;

e 3anummTe YMCIEHHOE 3HaUCHHE K03 pULmeHTa TpEHHs CKOJIbKECHHUS.

OTBeTbI M KPpUTECPUHA OLUCHUBAHUS BBINOJTHCHUS 3aJaHui (7 K.]'IaCC)

Bapuant Nel
1)V=V-V; 2) p=m/V

yM=66r; V=56M1=56cm’;  4)p = 1.2 r/em®= 1200 kr/m®.

Coaep:xkanue KpuTepus Banisl
[ToyTHOCTBIO MPaBUIILHOE BBIMTOJTHCHHUE 3aJaHMs, BKIIFOYAIOIIEe B CeOs:
® CXEMaTHYHBII PUCYHOK DKCIEPUMEHTAIBHON YCTAaHOBKHU;
e (opmymy miig pacuéTa HCKOMOMW BEIMUUHBI 1O TIOCTYITHBIM IS U3MEPEHUS BEIIMUUHAM (8 OAHHOM cyyae OJist
onpeoeneHus NJIOMHOCMU mena); 4
¢ IPaBWIBHO 3allMCAHHBIC PE3YJIbTATHI MPSIMBIX U3MEPEHUH (8 OAHHOM Cllyuae pe3yibmamvl U3MepPeHUst MACCyl meia u
obvema mena);
e MOJYYCHHOE MPABUILHOE YHCIEHHOE 3HAYSHHE NCKOMOU BETTMYUHBI

[IpuBeneHbI Bce 371€MEHTHI IPAaBUIILHOTO OTBETa 1-4, HO JoMyIlleHa OlIMOKa MpY BHIYUCICHUH 3HAUE€HUSI HICKOMOMU
BEJTUYHHEI.

N

JlomyiieHa omuoka npu 0003HaAUYEHUH €TUHUI] U3MEPEHUST ICKOMOW BETHUHHBL. 3
N

JlomyiieHa omuoka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTAaHOBKH, HITH PUCYHOK OTCYTCTBYET, UITH
OTCYTCTBYET (hopMysa B 00IIeM BHJIE TSI pacyeTa HCKOMOM BEITMYUHBI




CrenaH pUCYHOK 3KCIIEPUMEHTAJIbHON YCTaHOBKH, IPABUIIBHO MPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUI BEJIMYUH, HO HE
3anucana ¢popmyJa Ui pacyeTa HCKOMOW BETMYMHBI, U HE MOJIyYeH OTBET.

nJjin

[TpaBUIIBHO MPUBEIECHBI 3HAUEHUS NMPSMBIX U3MEPEHUH BETUYMH, 3arucana Gopmyria s pacueTa HCKOMOM BETMYHUHBL, HO
HE NIOJIY4YEH OTBET, U HE IPUBEICH PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKH.

nim

[IpaBunbHO NpUBEIECHBI 3HAYEHUS MIPSAMBIX U3MEPEHUI, TPUBEACH PABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTAaHOBKHU M (popMysia JuIst pacyeTa HCKOMOI BETMUNHBI

3anucaHbl TOIBKO MPABUIbHBIC 3HAUECHUS MPSIMBIX U3MEPEHU.

NJIn

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U TIPECTaBICHA IPABUIBLHO 3allCaHHas
dbopmyna i pacueéTa HICKOMOW BEIIMYHHBI.

nim

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX U3MEPEHUH, U ClIeJaH PUCYHOK IKCIIEPUMEHTATBLHON
YCTaHOBKH

Bce ciydan BbIOSTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEyKa3aHHBIM KPUTEPUSIM BbICTaBieHu 1, 2, 3 wiu 4 Ganos.
Pa3pozHennsle 3anncu. OTCyTCTBHE MONBITOK BBINOIHEHUS 3a1aHUs

MaxkcumanvHoiu 6ann

Bapuant Ne2
1)

|

2) Fynp= Frp (Ipu paBHOMEPHOM JIBHYKCHUH ),

Fp=pN; N=P > Fpp =puP; 0 =



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

Conep:kanue KpuTepus

Banabl

[TomHOCTBIO MPaBUIIbHOE BHIOTHEHUE 33/1aHUS, BKIIIOYAOIIEe B CeOsi:

® CXEMaTHYHBIA PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKU;

e (opmyny i pacu€Ta HCKOMOM BEIMYUHBI IO TOCTYITHBIM JJII U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cliydae 011 OnpedeneHus
Koa(puyuenma mpenus);

® TPaBWIBHO 3aMCAHHBIC PE3YJbTATHI MIPSMbBIX U3MEPECHUH (8 OGHHOM CllyHae pe3yibmamsl USMEPEHUs 6eca med ¢ 08YMs
epY3aMU U CUTbI MPEHUSL CKObHCEHUS),

e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHUE NCKOMOU BETTUIHHBI

[TpuBeeHBI BCe DJIIEMEHTHI MMPaBHUIIBHOTO OTBEeTA 1-4, HO MOMyIIeHa OMMOKa MPY BEIYMCIICHUH 3HAYCHHS HCKOMOU BEIMYMHBI.
NJIn

JlomytieHa onmrOKa mpu 0003HAYECHUH €TUHUI] H3MEPEHUST UICKOMOW BETHUHHBI.

niim

JlomyiieHa omrOka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAILHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyna B 001eM BHJIE IS pacu€Ta UICKOMOM BETUYHHBI

CrhenaH pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH, MPABUIILHO MPUBEAECHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BETMYMH, HO HE 3alucaHa
dbopmyna i pacueéTa HCKOMOW BETMUYMHBI, U HE MOJy4eH OTBET.

nJjin

[IpaBmiibHO NpUBENEHBI 3HAYEHUSI IPSMBIX U3MEPEHUN BEIMUNH, 3aMKicana (opMyJia JJisl pacyeTa HCKOMOM BETMUYMHBI, HO HE
IIOJIYYEH OTBET, U HE IIPUBEACH PUCYHOK KCIIEPUMEHTAIILHON YCTaHOBKH.

nJjin

IIpaBriIbHO NPUBEAEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIIEPUMEHTAJILHONW YCTAaHOBKH U (popMyra Juis pacueTa HICKOMON BETHUMHBI




3anucaHbl TOJIBKO MIPABUWIbHBIC 3HAUCHHS MPSIMBIX U3MEPEHUM.

NI

[TpuBeneHO MpaBUILHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX M3MEPEHUH, U TIPECTaBJICHA MPABUIILHO 3amucanHas GopMyia s
pacyeTa HCKOMOM BEJIMYUHBI.

NJIn

[IpuBeneHo npaBWIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSMBIX H3MEPEHUH, U CICIaH PUCYHOK SKCIIEPUMEHTATLHON YCTAHOBKH

Bce ciyyan BBINOHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHUSAM BbICTaBIeHH 1, 2, 3 nin 4 Gayios.
Pa3posHennsle 3anmcu. OTCYTCTBHE MONBITOK BBINOIHEHUS 3a1aHUs

MaxkcumanvHoiu 6aun




Inan pa6orsl (8 kiaacc)

Homep | IlpoBepsiemblie 3JIEMEHThI IIposepsiembie yMeHH S ban 3a
3a/laHusl | COeP KAHUSA BbINOJIHEHHE
3aaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SBIICHUI TETUIOTPOBOIHOCTH 1
1.2 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus TeJl. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOTO TOKA [TpakTudeckue ymeHus o paboTe ¢ AIEKTpOIpruOOpamMu. Y MeHUE 4
HaXOXICHUS BEIIMYMHBI KCIIEPUMECHTAIBLHBIM METOJIOM
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHUE SBJICHUHN TETUIONPOBOIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEILIECTBA
2.3 3aKOHBI MOCTOSITHHOT'O TOKA [IpakTuueckue ymeHusi mo paboTe ¢ ayeKTponpudopamu. Y MeHue 4
HAXO0XJACHUS BEIMYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOIO 6

MaxkcumanbHOE KOJTMYECTBO OaJlIOB 32 BBIITOJHEHHE pa0OThI COCTaBIseT _6  OayioB.
BricraBiaenne otMeTok: otmerka «5» - 80-100% - 5-6 0Oaira, otmerka «4» - 66%-79% - 4 6Gamna, otmerka «3» - 30%-65% -  2-3  Oamnia,
oTMeTKa «2» - MeHee 30% - 1 Oai.



IIpome:xkyTounasi arTecTanus 8 Kjacca
«O3agavyennas pusuka»Bapuanr 1

1.Ha cHer mosioxuiu Tpu Kycka CyKHa pa3jM4HOl OKpacku: Oelblil, YepHblil 1 3eneHsblidl. Korna coiHile npurpeno, To CiycTsi HEKOTOpOe BpeMmst
10/ HUMH TipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM pUCYHKE 0003HAYEHO Oeoe, YepHOE U 3€JIEHOE CYKHO?

1 benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. bemnoe — 3, ueproe — 1, 3enenoe — 2.

2. Ilpu xakoii TemmnepaType HadaJcs MPOLECC MIaBICHU?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nens no cxeme. OnpenenuTe CONPOTUBICHUE TEKTPUIECKUX JIaMII UCTIONIb3Ys aMIIEPMETP, BOJIBTMETP.

l
T
‘-: R

Puc. 176

IIpomeskyTounasi arTecTanus 8 Kjaacca
«O3anauennas ¢pusuka»Bapuanrt2

1. K nomeuke mpuOHUTHI J1Ba OAMHAKOBBIX JIUCTa O€lOW >kecTH. BHYTpeHHSAS MOBEPXHOCTh OJHOrO M3 HUX IOKpBITA
KONOThIO, 4° ffpyras ocrapieHa Onectsameil. K HapyXHONH MOBEPXHOCTH JHMCTOB INPUKIEEHbl BOCKOM CIHMYKH. MEXIy JHCTaMU IOMEIIA0T
pacKaJeHHbIN MeTaJuTMYecKui mapuk (puc. 93). OnHOBpEMEHHO JIM OTHALyT CHUYKU OT JIUCTOB KECTHU?

1. OnnoBpemeHHO.
2. OT 3aKOITYEHHOM MOBEPXHOCTHU CIIUYKH OTMAIYT paHbIIe.
3. Or Onecrseil MTOBEPXHOCTH CITUYKU OTIAAYT PAHBbIIE.

2. Ilpm xaxoii TemMIiepaType Ha4ajcs poIecc OTBEpIeBaHMI?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

L4 C06epHTe OCIIb IO CXEME. OnpenenI/ITe pa60Ty, BBIITOJIHCHHYIO 3JICKTPUYCCKUMU JIAMIIAMH B TCUCHUC 5 MHH, UCITIOJIB3Yysd aMIICPpMCTDP,

BOJIbTMETP, CEKYHIOMED
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4
5
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Puc. 176



OTBeTbI M KPpUTECPUHA OLNCHUBAHUA BBINMOJTHCHUSA 3aJaHuH (8 K.]'IaCC)

1 BapuanT
1)1 2)5
3) 1. CobGparts 1erb 1Mo cXeMe.
2. IloaxnrounTh aMIepMETp U BOJIBTMETP, YUUTHIBAsl IpaBHiia OAKIIOYEHUS IPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUs (CHIIBI TOKA U HATIPSKEHHS )
4. I1o BerYUCIUTENBHOU (POPMYIIE  ONPEACTUTH HCKOMYIO BETHUHHY.

2 BapuaHT
1) 2 2)2
3) 1. CoOparthb 1emsb o cxeme.
2. IloaxTIounTh aMIepMETP B BOJIBTMETP, YUHUTHIBAs MPABHJIA TOAKIIOYCHHUS TIPUOOPOB.
3. IIpoBecTr mpsiMbie U3MEpEHUs (CUIIbI TOKA M HAIIPSIKCHHS ).
4. T1o BBIYUCITUTENBHOI (OPMYJie  ONPENETUTh HCKOMYIO BETUYUHY.



HtoroBas arrecTaliys Mo BHEYpOUHO eATENbHOCTH ydamuxcs 9 kinaccoB «OQ3agauenHast puznka» npoBoguTcs B GOPME3aLTUTHI TPOSKTOB.
dopma KOHTPOJIS — 3allluTa NpoekTa. Benymumu Metoamu o0ydeHus SBISIOTCSA: 00BICHUTENbHO-MIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
UCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, TIPOBEACHHUE NCCIICIOBAaHUI. DTH METO/IbI B HAUOOJIBIICH CTENIEHU
00ecreYnBarOT Pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH. POk yunTens B 00ydeHUH MEHSIETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 MpoIiecca eATEIbHOCTH yJallluXcs U €€ pe3ysIbTaToB.

TpeGoBaHus K 3alIUTe MPOEKTA:

. Martepuan JoCTyIeH U Hay4deH, UeH pacKpbIThl. KauecTBeHHOE H3JI0KEHHE COJIePIKaHus: YeTKasl, FpaMOTHas pedb, epecka3 TeKCTa

(I[OHYCKaeTCFI 3a4YUTBIBaAHHUC III/ITaT); HanOoJice BAXKHEIC IIOHATHUA, 3AKOHBI U (i)OpMyJ'II)I JUKTYIOTCA UL 3allCH.

. Harnsinoe npeacraBienne Matepuana (¢ UCIoJIb30BaHUEM CXeM, YepTeKel, pUCYHKOB, UCII0JIb30BaHHE IPE3ECHTALIMN)
. Mcnonb30BaHue MPaKTUYECKUX MUHU-HMCCIIEI0BAHUH (IT0Ka3 OMbITA)

. KauecTBeHHbIE OTBETHI Ha BONPOCHI CIyILATENEH 110 TeEME

. Yetko chopMyInpoBaHbl BEIBOIbI

IIpudausuTenbHbIe TeMbl TBOPYECKHUX MPOEKTOB, NPe3eHTAIUIH:
1. Kak nu3mMepuTh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus KaneHaps.

5. OT necoYHbIX YaCOB JJO AaTOMHBIX.

8. ComuevHnas cucrema

9. CxopocCTh ABMXKEHHSI TPAHCIIOPTA B TOPOJIE

10. Dueprus Betpa

11. Kak ynep»xaTh paBHOBECHE

12. TToueMy magaroT Tea
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