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HopmatuBHas 6a3a

e 3akoH P® «O6 obpazoBanuu B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012;

®DenepanbHbIi rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN CTaHAApPT OCHOBHOTO 001ero oopasosanus (IIpukas
MunucrepcrBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 gexadpst 2010 r. Ne 1897, B pegakumu npukasa
MunncrepeTBa oOpasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabpst 2015 r Ne 1577);

(] denepanbHasi OCHOBHasi 00pa3oBaTeibHAs MPOrpaMMa OCHOBHOTO 00I1ero oopa3oBaHusi,

o denepanbHBIN EPEUCHh YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX ) MHHHCTEPCTBOM 00pa30BaHUS U HAYKU
Poccuiickoit deneparum kK UCIOIB30BaHUIO B 00pa30BaTEILHOM Ipoliecce B 0011e00pa3oBaTebHBIX OPraHU3aLUIX
[IPU pealin3aliyi UMEIOLIUX FOCYyIapCTBEHHYIO aKKpeIUTaIuio0 00pa3oBaTebHBIX TIPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeT0 00pa30BaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUAMHU U AOTIOTHEHUSMHU.

e @enepanbHbIil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIONMYIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepaiuu K UCIOIB30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 0011e00pa3oBaTeIbHbIX OpraHU3aLUsAX
IIPU pealin3allii UMEIOUINX FOCYyIapCTBEHHYIO aKKpeIUTaluio 00pa3oBaTebHbIX IPOrpaMM HauyaabHOro OOIIEro,
OCHOBHOT'O 00111er0, cpeJHero oo1iero o0pa3oBaHus, yTBep kKIeHHbII MprukazoM MuHHMCTEpCcTBA 00pa30BaHUs U
Hayku PO ot 31 mapra 2014 roma Ne 253 ¢ i3MEHEHUSMH U JIOTIOTHEHUSIMH.

e [lepedeHb opranu3zanuii, OCyIECTBISIIOIINX BBITYCK YU€OHBIX OCOOUH, KOTOPbIE TOIYyCKAIOTCS K
MCIIOJIb30BAHUIO MIPH pealin3allii UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMm
HayaJIbHOTO 00IIer0, OCHOBHOTO O0OIIET0, CPeAHEro 00I1ero oopa3oBaHus, yTBEpKISHHbIN Mpuka3oM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas 0Opa3zoBaTelbHAs MporpaMMa OCHOBHOTO o01iero oopazosanust MbOY Tymarunckas COIL;

e [IpumepHbIe MporpaMMbl BHEYPOUYHOH AesTenbHOcTH. HavansHoe 1 ocHOBHOE oOpa3oBanue / [B. A. ['opckwi,

A. A. Tumodees, JI. B. CmupnoB u ap.] ; moxa pexa. B. A. I'opckoro. — 4"e m3n. — M. : [Ipocsemenne, 2014 — 111 ¢. —
(CtannmapTbl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHOBHOrO 001Iero oopazosanusi. Pusmka. 7 - 9 knacce! (aBropsl:A.B. Ilepsimkun, H.B. ®unonosny,
E.M. I'yrauk). @usuka. 7-9 xiaccer: padboune nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3a., nepepad.-M.: poda,
2015. — 400c.,

Jlata yTBEepKACHUS:

OO0111E€ KOIMYECTBO YaCOB:

102

YpoBeHb pealin3alnu:

0a30BbIH

Cpok peanuszanuu:

01.09.2024 - 31.05.2027




|. Ilnanupyembie pe3yJIbTATHI 0CBOCHHS KyPCa BHEYPOYHOM AeATeIbHOCTH 10 Gu3uKe

HporpaMMa IIO3BOJICT I[06I/IBaTI>C}I CICAYIOIHNX PE3YJIbTATOB OCBOCHU KypCa BHeypquOﬁ ACATCIIBHOCTHU

OcHoBHasi rpynna y4ammxcst Hdern ¢ OB3
(BKJII0YASI HHTETPUPOBAHHBIX)
IIpeamerHbIe MeTtanpeamMeTrHbie JInuHOCTHBIE IMpeamerHbie MeTtanpeamMerHbie JInuHOCTHBIE
- YMETh I0JIb30BaThCs P. —ymetsb pabotaTh o | -pa3BuBarth - IMETh P. —ymetsb pabotaTh | -pa3BuBaTh
METOJJaMH HAyYHOTO MPEJI0KEHHBIM IO3HaBaTeIbHLIE MPEJCTABICHUE O | MO MPEIJIOKEHHBIM | MMO3HABATEIIbHBIE




HWCCIEN0BaHUs ABJICHUHN
PUPOJIBI;

- IPOBOJIUTH
HaOJII0IeHN,
MJIaHUPOBATH U
BBITNOJIHATH
AKCIIEPUMEHTBHI;
-00pabaTeIBaTh
pe3yJIbTaThl U3MEPEHUI;
- IPE/ICTaBIATh
pe3yJIbTaThl U3MEPEHUM C
IIOMOILILIO Ta0JIHII,
rpaduKoB u Hopmy;

- 00HapyKUBATh
3aBUCUMOCTH MEXIY
bU3MIeCKUMU
BEJIMYNHAMU;
-00BSICHSITH IOJTy4YeHHBIC
pe3yNbTaThl U AeNaTh
BBIBO/IBI;

-OLICHUBATh TPAHUIIBI
MIOTPELITHOCTEN
pe3yJIbTaTOB U3MEPEHU;
- YMETb MPUMEHSITh
TEOPETUUECKHE 3HAaHUS
1o (hu3MKe Ha MPAKTHKE;
-pemiath (uznuecKue
3a/1a4¥l Ha IPUMEHEHUE
MOJIY4EHHBIX 3HAHMI;

- BBIBOJIUTD U3
AKCTIEPUMEHTATBHBIX
(haKTOB U TEOPETUUECKUX
Mojenen pusnyeckue
3aKOHBI;

- yYMETb JOKJIAbIBATH O
pe3ysbTaTax CBOETO

UHCTPYKLHUSAM; YMEHUE
M3JIaraThb MbICIU B
YETKOM JIOTUYECKOM
MOCIIEI0BATEIBHOCTH;
aHAIU3UPOBATH
CcOOCTBEHHYIO padoTYy:
COOTHOCHTb IIJIaH U
COBEpIICHHbIE
OTIepaIlUH, BBIJCISTh
3Tarnbl U OLIEHUBATh
Mepy OCBOEHUS
Ka)KJ0T0, HAaXOJHUTh
OIIOKHU,
yCTaHaBIIMBATh UX
MIPUYUHBI.

1. — opuenTUpOBaTHCS
B CBOEH CHCTEME
3HAHUU: OTIUYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadaThIBaTh
MOJIYYEHHYIO
uH(popmMaIuio, nenaTh
BBIBOJIBI B pE3YNbTaTe
COBMECTHOM paboThI
BCETO0 KJIacca; yMeTh
aHAIN3UPOBATH
SIBIICHUS

K. — ymets pabGotats B
nape M KOJUIEKTUBE;
3¢ heKTUBHO
pacrnpenensirThb
00513aHHOCTH

HWHTEPECHI,
HUHTEIUICKTYaJIbHBIC U
TBOPUYECKHE
CIIOCOOHOCTH

y4aluxcs;

- MOTUBUPOBATh CBOU
JIEHCTBHUSI; BBIPAXKATh
TOTOBHOCTB B JII000M
CUTYallUU TOCTYIUTD
B COOTBETCTBHH C
IIpaBWJIaMU
IIOBEJICHUS;

- BOCIIPMHMMATh PEeUb
YUUTENSA
(OHOKJIACCHUKOB),
HEINOCPEICTBEHHO HE
o0palleHHYI0 K
y4aiemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0
JesATeTBHOCTD: CBOH
JOCTHIKCHUS,
CaMOCTOSITENIBHOCTb,
UHHIUATUBY,
OTBE€TCTBCHHOCTbD,
NPUYMHBI HEeYya4

npupojie
BAKHEUILIUX
buznuecKux
SIBIICHUI
OKpYXKaroIIero
MUpa U TOHUMATh
CMBICTT
(hU3UIECKUX
3aKOHOB;
-IEMOHCTPHUPYIOT
YMCHHE
padoTath ¢
pa3HBIMH
MCTOYHUKAMU
uH(popMaLuu;
-yMeTh
MIPUMCHSITh
TEOpEeTHYECKUe
3HAHUSA 110
¢u3uke Ha
MIPAKTUKE;

- YMETH
UCTIOJTB30BaTh
MOJTy4YeHHBIE
3HAHUS B
IIOBCEHEBHOMU
KHU3HU (3KOJIOTHS,
ObIT, OXpaHa
OKpYyXKaroleun
cpezbl)

- POBOJINTH
HaOI0IeHUS
(bU3UIECKUX
SIBIICHUI;
-U3MEPSIThH
duznueckue

MHCTPYKLHUSM;
YMEHHE U3JIaraThb
CBOM MBICIIU B
JIOTUYECKOM
MOCIIEI0BATEILHOCT
u;

II. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepadbaTbIBaTh
MOJTYYECHHYIO
nHpopmaruto,
JIeNIaTh BBIBOJIBI B
pe3ynbrare
COBMECTHOM
paboTHI BCEro
KJlacca; yMeTh
HaAOIIOATh U
OITHCHIBATH
SIBIICHUS

K. — ymers
paboTaTh B mape u
KOJUICKTHBE;

UHTEPECHI;

- MOTUBUPOBATH
CBOH JICHCTBUSI,

- BOCIIPUHHMATh
peub yuuTess
(OZTHOKJIACCHUKOB),
HETIOCPEICTBEHHO
HE 00pallEHHYIO K
ydamemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHyI0

JeSITeTbHOCTD




UCCJICIOBAHMS; BETMYNHBI
- y4acTBOBAaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYAThH Ha
BOTIPOCHI;

-HCII0JTh30BATh
CIIPABOYHYIO JINTEPATYPY
U IPYTUE UCTOYHUKHU
nHpopMaIuu.

B npouecce BHEYPOUHOIi 1eATEIHLHOCTH B HIKOJI€ PElIAIOTCs CJIeyIIHe KOPPEeKIMOHHO-PAa3BUBAIOIINE 3a/1a4H:
1. Pazsumue u xoppexyus enumanus
2.Dopmuposanue YHUBEPCANbHBIX YUEOHbIX YMEHUL

3.Pazsumue peuu

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

Ha3zBanue pa3aena (Tembl) Conep:xaHue y4eOHOI0 mpeaMeTa, Kypca

IlepBoHa4Ya/IbHbIE CBEICHUSA O Ilena nenenus n3mepuTenpHOTO Tprdopa. OnpeneneHne MeHbl JSICHUS N3MEPUTETHHOTO IIHIHH/IPA.
Ornpeznenenne reOMeTpUYECKUX pa3MepoB Tena. M3rorosnenne nsmepurenbHoro nuianHapa. Mizmepenue

CTPOCHHUH BEIIECTBA
TCMIICPATYPHI TCJIA. I/ISMCpCHI/IC PasMEpPOB MAJIBIX TCII. HBMCpCHI/IC TOJIIIMHBI JTUCTAa 6YM3.FI/I.




2. | BzaumoneiicTBHe TeJ H3mepenue ckopoctu ABMKEeHUS Tena. Mi3mMepeHune Macchl Tena HerpaBuiibHOU (hopMbl. 3mMepenue
IUIOTHOCTHU TBEpIOTo Tena. M3mepenue o0bema mycToThl. MccnenoBanue 3aBUCUMOCTH CUJIBI TSKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CliojkeHue Cuil, HalpaBIeHHbIX 110 OJJHOM
npsiMoid. M3amepenue xkecTkocTu npykunbl. 3mepenue ko3 puirienTa Cuiibl TPEHHUs CKOJIbKEHHUS.
Pemenne HecTaHIapTHBIX 33124

3. | daBjenue. /laBjieHue ;KHAKOCTEH U WccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT ITUIOLIAAN MOBEpXHOCTH. OnpeieneHue 1aBIeHHs

2308 TBEPAOro Telna. Beruncienue cuibl, ¢ KOTOpoit atMocdepa JaBUT Ha MOBEPXHOCTH cToia. OnpezeneHue
Macchl Tella, IUiaBarolero B Bojie. Onpeaenenue mioTHOCTU TBepaoro tena. Onpenenenrue oobema
KyckKa Jipjia. MI3yuenue ycnoBus miaBanus Tel. Pernienre HecTaH1apTHBIX 3a]1a4
4. | PaGoTa m MOIIHOCTb. Brruncnenue paboThl U MOIITHOCTH, pa3BUBAEMON YUEHHUKOM Ipu noabeme ¢ 1 Ha 3 aTax.
3 Onpenenenne BeIMTpHIMA B criie. HaxoxkieHue 1ieHTpa TSHKeCTH II0cKo# ¢purypsl. Beraucnenune KI1/]
Heprus HAaKJIOHHOM IIIOCKOCTH. MI3MepeHue KnHeTuueckon sHepruu. M3mepenne noTeHuuaibHOM SHEPIu.
Pemienne HecTaHAapTHBIX 3a7a4.
8 KJ1acc
Ne Hassanmue pasaesa (TemMbl) Coaep:xkaHue y4eOHOro npeaMera, Kypca
1. | ®usnueckuii MeTOa M3yUeHUS Omnpenenenue UeHbI AeeHUs MpUOOPOB, CHATHE NoKazaHui. Onpe/eseHne norpeurHocTen
NPHUPOABLI: TEOPETHYECKUH U U3MEPECHUM.
JIKCNEPUMEHTAJIbHbIH
2. | TennoBble siBJIEHUSI 1 METOABI UX Omnpenenenue yIMHEHMs Teja B Ipoliecce M3MEHEHUs TemnepaTypsl. Pelenue 3ai1a4y Ha
R — OIpeZEIIEHNE KOJINYECTBA TEIUIOTHL. [[puMeHeHne TenaoBoro pacmperns s perucTpanuy
temneparypsl. McciaenoBanue nporeccoB IUIaBleHns U oTBepAeBanus. V3ydueHue ycrpoiicTBa
TEIUIOBBIX ABUTateseit. [Tpubopsl A u3MepeHns BIaKHOCTH BO3IyXa.
3. | DaexkTpuuecKkue siBJEHUS] U METObI Omnpenenenne yieabHOro CONPOTUBIIEHNS TPOBOAHMKA. 3aKoH OMa I ydacTka 1enu. Pemenue
N — 3ajad. HCCJ‘IG}EOBaHI/Ie Y UCIIOJIb30BaHUE CBOMCTB AJIEKTPUUYECKUX KOH/IEHCATOPOB. Pacuer
notpebisemoii anexkrposnepruu. Pacuer KI1J] anexTpudeckux ycrpoiicTB. Perenune 3a1a4 Ha 3aKOH
Jxoynsa -Jlenna.

4, | DJaeKTpoOMAarHuTHbIE ABJICHUS [Tomydyenue n pukcupoBaHHOE M300pAKEHNE MATHUTHBIX ToJIeH. M3ydenne cBOWCTB
aneKTpomarHuta. M3ydeHue Moieu a1eKTpoABUraTess. Perenre kadeCTBEHHbIX 3a/1a4.

5. | OnTuka N3yuenne 3akoHOB oTpakeHust. Habironenue oTpaskeHus U npenomiieHus ceta. M3o0paxenus B

nuH3ax. OnpeneneHue raBHOro (OKyCHOTO pacCTOSIHUS U ONTHUYECKOM cuiibl TMH3bL. Habmonenue
uHTepdepeHIn cBeTa. Pemenne 3aqay Ha mpenomiieHue cBeta. HabmrogeHue moimHoro oTpaskeHus
CBETa.




9 kJiacc

Ne Ha3zBanmue pa3nena (Tembl) Conep:xanue y4eOHOI0 mpeaMeTa, Kypca

1. | Marnerusm Kommac. [Ipuanun pa6otsl Maraut. MarauThl OJIOCOBBIE, 1yroBble. MaruuTHas pyaa. MarautHoe
nosie 3emuid. I3roroBieHue Maruurta. Pelenne kaueCTBEHHbIX 3aa4.

2. | DaekTpocraTuka DneKTpuYecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UIpyLIKax. DIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perenre HecTaHIapTHBIX 3a]1a4.

3. Ceer Uctounuku cBeta YcTpoicTBO riaza. ConHeyHble 3aiiunuku. Tenb. 3aTMenue. [[BeTa KOMIakT aucka.

MpeusHbIil criekTp. Pagyra B nmpupoge. Jlynusie u Conneunsie 3atmenus. Kak cnmomars myu? Kak
3akeub OroHb? PelieHne HecTaHIapTHRIX 3aj1a4.

Metoabl 00yueHusi M POPMbI OPraHU3ANMHU AeATETbHOCTH 00yYAOUIUXCS
Peanmaunﬂ IIporpamMmaI BHeyquHOﬁ ACATCIIbHOCTH «OsazLaquHaﬂ (1)I/I3I/IKa» ImpearogaracT MHANBUAYAJIbHYIO U I'PYIIIOBYHO pa60Ty

oOyuaronuxcsi, JIaHUPOBaHUE U MTPOBEICHUE HCCIIET0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSTENbHBIN cOOp AAHHBIX JUISl pEIIEHUs MPAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY MOJIyUYEHHBIX PEe3yIbTaTOB, N3TOTOBIEHUE TOcOOUi 1 Mozenel. [Iporpamma npeycMaTpuBaeT He TOJIBKO 0Oydaronye u
pa3BUBAIOIIKE 1M, €€ peau3alus cocoOCTBYEeT BOCIIUTAHUIO TBOPYECKOM JIMYHOCTU C aKTUBHOM *KM3HEHHOM mo3unueit. BoICOKUX pe3ynbTaToB
MOTYT IOCTUYb B JAHHOM CJIy4ae He TOJIbKO YUEHHUKH C XOpOIIeH MIKOJIbHON YCIIeBAEMOCThIO, HO M BCE 1IeJICyCTPEMIICHHBIE aKTUBHBIE Pe0sTa, yiKe

C/IeNIaBIIME CBOU MPOdeCCHOHATBHBIN BHIOOD.

OO0yuenue ocylecTBiseTcs npu nojaep:xke Llenrpa oOpa3oBaHus ecTECTBEHHO-HAYYHOM HAMPaBIeHHOCTH «Touka pocTay, KOTOPBIi

CO3/aH JUIsl pa3BUTHSL Y OOyUaIOLIUXCs €CTECTBEHHO-HAYUYHOM, MaTeMaTH4eCKO!, MHPOPMAIIMOHHON IrpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TAKXKe JUIsl MPaKTUYECKOW 0TpabOTKH yueOHOTo
MaTepuaia rno yueoHomy npeamery «Pusukar.

TemaTuyeckoe njaanupoBanue (1 200 odyuenusn)



7Kjaacce

Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue JlaTa
oBaHHeE BO 3aHATHS odopynoBanus «Touka
pa3aena 4acoB pocTtay
1 BBoanoe 3anatue. IHCTpyKTax MO TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoMJIeHHE C
Ha 6a3e Llentpa "Touka Pocra" udpoBoi TabopaTopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHU)
. [lepBoHauya/IbHbIE CBeIEHUS O CTPOEHUH BelllecTBa A
2 OkcnepumenTaibHas padora Ne 1 «Onpenenenne 1eHb! A€ICHUS 1 skcnepuMeHT | Jlunelika, nenta mepHas,
Pa3IMYHBIX TPHOOPOBY. M3MEPUTENIbHBINA TUIUHAP,
Ha 6a3e Llentpa "Touxa Pocra" TEPMOMETP, JaTUYUK
TEeMIIepaTypbl
3 DkcnepuMeHTanbHas padota Ne 2 «OmnpeneneHne reoMeTpuIecKux 1 skcriepuMenT | Habop reomerpudeckux
pa3MepoB TE. Ten
Ha 6a3e LlenTpa "Touka Pocta"
4 [Tpaktrueckas padora Ne 1 «M3roToBieHne n3MEepUTEITHLHOTO 1 MpaKTUYECKAsI
HUATTUHIPA pabota
5 OkcniepuMeHTaNTbHAS padota Ne 3 «3mepeHue TeMIepaTyphl T 1 AKCIIEPUMEHT
6 DkcniepuMeHTanbHas padota Ne 4 «3MepeHne pazMepoB MajbIx 1 AKCIIEPUMEHT
TE.
7 DkcnepuMeHTaNbHaAs pabota Ne 5 «3mepeHune TONIUHBI THCTa 1 AKCIEPUMEHT
Oymarm»
I'nasa |l. BzanmopeiicrBue Tea 124
8 DkcniepuMeHTaNbHAs pabota Ne 6 «3MepeHue cKopoCcTH JBUKCHHUS 1 AKCIEPUMEHT
TE.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOIO JIBUKEHUS» 1 pelieHne
3a1a4
10 DkcniepuMeHTaNbHAs padota Ne7 «M3mepenune macchl 1 karmm 1 AKCIICPUMEHT 3JICKTPOHHBIE BECHI

BOJBI».
Ha 6aze Llentpa "Touka Pocra"




KCIIEpUMEHTAJIbHAs Ta Ne 8 «3mepeHne mIOTHOCTH KYCK nepuMeHT | JluHelika, jeHTa MepHasi,
11 OkcnepuMeHTanbHast padora Ne 8 «3MepeHue niaoTHoc cKa 1 JKCIEpUME Jlunelika, 1eHTa MepHa
caxapa» M3MEPUTENIbHBIN HUITUHP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
12 OkcnepuMmeHTalbHas padora Ne 9 «/3mepeHne mioTHOCTH 1 sKkcnepuMeHT | JIunelika, nenta mepHas,
XO3SIICTBEHHOT'O MBLIIaY. M3MEPUTENIbHBIN HUITUHP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «I[110THOCTD BemecTBa. 1 pelieHue
3a1a4y
14 OkcnepuMeHTanbHast padora Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJa.
15 OkcnepumeHTanbHas padora Ne 11 «Onpenenenue Macchl 4 Beca 1 AKCIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNTbHAs padota Ne 12 «CiiokeHHe CHII, HalPaBJICHHBIX 1 skcniepuMeHT | LlraTus, peryar, nuHelika,
110 OAHOM IIPAMOM». JIBa OAMHAKOBBIX TPY3a, Ba
Ha 6a3e HCHTpa "Touka Pocrta" 6J'IOKa, HUTBb HECPACTAXKUMaAsA,
JIMHEHKA U3MEPUTEIIbHAS,
JAUHAMOMCTD
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHne kecTKOCTH 1 skcnepuMeHT | Lltatus ¢ kpenexom, Habop
IPYKUHBD» TpYKKH, HAGOP TPy30B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCHKA, TUHAMOMETP
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue ko3 dunmenta 1 sKcnepuMeHT | JlepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIbKECHUSI. Habop rpy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" yecKasi CKaMbsl
3
JMHAMOMETP
19 Pemenue 3anaq Ha Temy «Cuiia TpeHU. 1 pelieHne
3a1a4y
I11. JaBienue. /laBjieHune :KUJAKOCTEH U ra3oB 74
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JaBJICHUS OT IJIOLIAAH MOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «OmnpeneneHue qaBieHus 1 JKCIIEPUMEHT
HWIAHAPUYECKOTO Tena». Kak Mbl BUIUM?
22 OkcnepuMeHTanbHast padora Ne 17 «BrrurcieHre CHIlbl, C KOTOPOi 1 AKCIIEPUMEHT

aTMocQepa JaBUT Ha MOBEPXHOCTH cToja». [louemy mup
Pa3HOLBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 AKCIIEPUMEHT
JIaBAIOIIETO B BOJIEY.
24 OkcnepuMeHTanbHas padota Ne 19 «OnpeneneHue mioTHOCTH 1 sKkcnepuMeHT | JIuHelika, JieHTa MepHas,
TBEPJIOTO TEJay. MU3MEPUTENIbHBIN TUIUHAD,
Ha 6a3e LlenTpa "Touka Pocta" ANIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a1a4 Ha TeMy «lliiaBaHue Tem». 1 pelieHue
3a/1a4y
OkcnepuMeHTanbHast padora Ne 20 «/3yueHne ycnoBuii IuiaBaHus 1 sKcrepuMeHT | JuHamoMerp, TaThB
26 TEI. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e LlenTpa "Touxa Pocra" [HITAHAD
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTB, IOBApCHHAsA COJIb,
IajiouKa Ijid nepeMenin-
BaHUA
IV. PaboTa 1 MOIIIHOCTH. DHEPTUs 8u
27 DkcniepuMeHTaNTbHAS padota Ne 21 «Bwrauciienne paboThl, 1 AKCIEPUMEHT
COBEPIIEHHOH IIKOJILHUKOM IIpH TIobeMe ¢ 1 Ha 2 aTax»
28 OkcniepuMeHTanbHas pabota Ne 22 «BrrunciieHrne MOITHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOH MIKOJILHUKOM IMPH MoJbeMe ¢ 1 Ha2 aTax»
29 OkcrnepuMeHTanbHast padora Ne 23 «OmnpeeneHue BEITPHIIIA B 1 skcnepuMeHT | IoxsuxHelil 1
CHJIe, KOTOPBIN AaeT MOJIBUKHBIN U HETIOJBUKHBIN OJIOK». HETIOJIBI)KHBIN OJIOKH, HAbOP
Ha 6a3e Ilentpa "Touka Pocra" IPy30B, HUTH, TMHAMOMETD,
LITaTUB, IMHENHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3a1a4y
31 OxcnepumeHTanbHas padota Ne 24 «Berancnenne KI1J[ HakionHO#M 1 skcriepuMenT | Llrarus, Mexanuueckas
IIOCKOCTH. CKaMbsi, OpyCOK € KPIOYKOM,
Ha 6a3e IlenTpa "Touka Pocta" JMHelKa, Habop rpysos,
JAUHAMOMCTD
32 OxcnepumeHTanbHas padota Ne 25 «3MepeHne KUHETHUECKOU 1 SKCIEPUMEHT
SHEPTUU TEJIay
33 Pemenue 3anay Ha Temy «KuHeTndeckas SHEPTHI». 1 perieHue

3aJga4d




34 HToroBslii KOHTPOJIb 3HAHMIA. 1 IUIaKTHYECKO
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenus)
8kuacc
Haumen Conep:xkanue Koanuect ®opma HUcnoab3oBanue Jlara
OBaHHe BO 3aHATHHA odopynoBanus «Touka
paszeJia 4acoB pocTa»
|. dusnyeckunii MeTox U3yYeHUSsI IPUPO/IbI: TEOPETUYECKUH H 34
IKCHEPUMEHTAIbHbIH
1 BBoaHoe 3ansTie. MHCTpyKTax 10 TEXHUKE 0€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocta" g poBoii 1aboparopueit
"Touka pocra"
2 OkcnepumenTanbHas padora Ne 1 «Onpenenenre 1eHb! A€ICHUS 1 sKcriepuMeHT | Jlunelika, neHTa MepHas,
puOOPOB, CHATHE MTOKA3aHUII» M3MEPHUTEIBHBIH LIMIHHAD,
Ha 6a3e LlenTpa "Touka Pocta" TCPMOMETD, NaTINK
TEMIIEPATYpPbI
3 OrnpenenieHne MOrpenIHoCTeN n3MepeHus. Penenne kaueCTBEHHbIX 1 penieHue
3azad. 3a1a4y
I'naBa Il. TenoBble siBJIEeHHsI U METOAbI UX HCCJIET0BAHMS 8u
4 Onpenenenne yUIMHEHNs TeNa B IPOLECCE N3MEHEHHUS 1 OITIBIT - JlaGopaTopHblii
TEeMIIEPATypPbI UCCIICJIOBAHNE | TEPMOMETP, NaTUUK
Ha 6a3e Ilentpa "Touka Pocra" TEMIIEpaTypbl
5 Pemienue 3ana4 Ha onpeaeneHUe KOJINYECTBA TEIIOTHI. 1 peleHue
3a1a4y
6 [IpumeHeHne TEMIOBOro paciupeH s ISl pEruCTpalyu 1 IIpe3eHTALNS




TeMIepaTypbl. AHAIH3 U 00001IeHHEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcnepuMeHTanbHast padora Ne 2 «MccnenoBanue npoueccos 1 sKCHepuMeHT | JaTuuk TemMreparypel,
MJIABJICHHUA ¥ OTBEPACBAHU. KaJIOpuMCTp, COCY €
Ha 6a3e Llentpa "Touka Pocra" TAIOIIHMM JILTIOM, COCYTL €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [TpakTuueckas padbora Ne 1 «/3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 MpaKTUYECKas
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JIEKUIHS
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TemMneparypel,
Ne 3 «Omnpenenenue BlaXxHOCTH BO3/yXa B KAOMHETAX LIKOJIbI» TEPMOMETP, MapJist, COCy.I €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauecTBeHHBIX 3a1a4 Ha onpezaeneHue KII/I rerioBoro 1 pelieHue
nsurareis. https://uchitel.pro/3agayn-Ha-KI-TeI0BbIX - 3a7a4
nBUTATEINCH/
I11. DyiekTpuYecKkne sIBJEHUSI M METObI UX HCCIeT0BAHUS 8u
12 [IpakTnueckas padota Ne 2 «OmnpeneneHue yaeapHOro 1 npaktudeckas | Jaruuk Hanpsokenus,
CONIPOTHUBIICHUS PA3IUYHBIX TPOBOJTHUKOB). pabota BOJIETMCTD ABYXNPCACILHBIN,
Ha 6a3e LlenTpa "Touka Pocta" UCTOYHHK IHTaHuUA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Pemenue 3anad. 1 pelieHue
3a1a4
14 HccnenoBanue v UCHOIb30BaHUE CBONCTB DJIEKTPUUECKUX 1 HaOJII0/IeHNe
KOHJIEHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCHMOCTb COIPOTHUBIICHUS IPOBOJHUKOB OT 1 pelieHue
TEMIIEPaTypHhI. 3a1a4y
16 ITpakTuyeckas padora Ne 3 «Pacuer notpebnsiemoit 1 npakTiueckas | JlaTuuk Toxa, raTank
ANEKTPOIHEPTHH COOCTBEHHOTO I0MaY. pabota HaNpsDKEHUS, aMIIEPMETP
Ha 6a3e Ilentpa "Touka Pocta" ABYXIIPEACIbHBIN, BOJTBTMETP
JIBYXIPEIEIbHBIN, JIAMIIOUKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/] anexTpuueckux ycTpoONCTB. 1 pelieHue

3a1a4



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

18 Pewmenne 3anay Ha 3akoH Jl>xoyid - JIlenna. 1 pelieHue
3a71a4
19 Pemtenne kaueCTBEHHBIX 3a1a4. 1 JIeIoBas Urpa
V. DekTpoMarHuTHbIE SIBJIEHUS Sy
20 [Tony4yenue u PpukcupoBaHHOE U300pAKEHIE MArHUTHBIX MOJICH. 1 npaktuyeckas | Jemoncrpauus
Ha 6a3e Ilentpa "Touka Pocra" pabota «H3mMepeHne MarHHTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM)». JaTYUK MAariHuTHOI'O
0JIs, IBa
mTaTuBa, KOMIUICKT
HpOBOI[OB, HCTOYHHK TOKa,
KJIHOY
21 N3ydeHue cBOMCTB 3J1EKTPOMAarHura. 1 Ha0JII0/IeHNE
22 N3ydenue monienu 371€KTPOABUTATES. 1 JIEKLIHA, IEM.
IKCIIEPUMEHT
23 DKCKypcusl. Oecena
24 Pemrenune xaueCTBEHHBIX 3a1a4. 1 penieHne
3ama4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUs. 1 JIEKIIUS, JIEM.
AKCIIEPUMEHT
26 OkcnepumeHTanbHas padbota Ne 4 «Halnronenue otpaxeHus u 1 AKCIIEPUMEHT OcBeTUTENL ¢ HCTOYHHKOM
MPEJIOMIIEHUS CBETAY. cBeTa Ha 3,5 B, nctounuk
Ha 6a3e IlenTpa "Touka Pocta" HATaHUSA, KOMILIEKT
NPOBOJIOB, LIeieBas quadpar-
Ma, NOJYUWINHAP, IIAaHIICT
Ha IIJIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OkcniepuMeHTanbHas padota Ne 5 «300pakeHus B IMH3aX». 1 AKCTIEPUMEHT OcBeTHTeNh C ICTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IIIejIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBJIISIONIAs C
M3MEPUTEIHLHOM IIKaJOoMH,
coOuparoIue JINH3HI,




pacceuBaronias JIMH3a, claij
«Mojienb npeaMeTa B
peiitepe
28 OkcnepumeHnTaibHas padora Ne 6 «Onpenenenne ri1aBHOTo 1 JKCIIEPUMEHT
(hOKYCHOTO paCCTOSIHHSI U OIITUYECKOU CUJIBI JIMH3BD».
29 OkcniepuMeHTaNbHAs pabota Ne 7 «Habmonenue naTepdepeHny u 1 SKCIEPUMEHT
T(pPaKLIUU CBETa.
30 Pemenue 3a1ay Ha mpeIoOMIICHHE CBETA. 1 perieHue
3a1a4y
31 DkcnepumeHTanbHas padbota Ne 8 «HabmroaeHue mojaHoro 1 AKCIEPUMEHT
OTpaKCHUS CBETAY.
32 Pemenue kaueCTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4y
33 3amuTa mpoekToB. [IpOeKTHI. WCCIICIOBAHMSI
34 HToroBbiii KOHTPOJIb 3HAHUH. 1 IUJAKTUYECKO
€ 3aJ]aHne
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 odyuenus)
Okaace
Haumen Conep:xkanue Koanuect dDopma HcnoJsbn3oBanue JlaTa
OBaHUE BO 3aHSITHSA odopynoBanus «Touka
pasaena 4acoB pocTay
1 BBoanoe 3ansTue. MHCTpyKTax 1o TeXHUKe 6e30nmacHocTU. 1 1 Oecena
I. MarueTrusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIICPUMEHT
[TpakTrueckas padora Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKkTUYecKast
KOMITaca. pabota




4 Marnurtsl. [leiicTBue MarHuToB. Penienue 3agau 1 HaOJII0ICHUE,
pelieHue
3aja4
OkcniepumeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTamm».
Marnuthas pyna. [Tonesnsie uckomnaemsie Camapckoii 001acTu. [Ipe3eHTaLNs
JleiicTBe MarHUTHOrO 10J1s1. MarHuTHOE IMoJjie 3eMIIH. JeMoHcTpanus
Ha 6a3e Ilentpa "Touka Pocra" «M3mepeHue moJist HOCTOSIH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM MAar"HuT I10JIOCOBOU
8 JleiicTBrEe MarHUTHOTO NoJIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMeHTasbHas padota Ne 4 «3roroBieHre MarHUTOBY. AKCIIEPUMEHT
10 [Ipe3enTanus poeKToB. U CCIIEJOBAHMUSI
I'nasa Il. DuexTpocraTnka 94
11 OkcnepuMeHTanbHast padora Ne 5 «CtaTuueckoe 3JeKTpUIECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE 3IIEeKTpHUUecTBO. Pemenne 3anau 1 pelieHue
3a1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DneKTpuuecTBO B Urpyikax. Cxemsl paboThbI 1 IIpaKTHYECKast
pabota
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKa3
16 OkcnepuMeHTanbHast padota Ne 7 « YceTpoilcTBo GaTapeiikm. 1 HaOJro/IeHue
17 DkcniepuMeHTalIbHAs pabota Ne 8 «300peTaem GaTaperky». 1 MpaKkTUYecKas
pabota
18 [Ipe3enTanus MpoeKToB. 1 HayYHbIC
UCCIIEIOBaHMS
19 [IpesenTamus mpoeKToB. 1 Hay4HbIC
UCCIIETOBaHUS
20 [IpesenTamus mpoeKToB. 1 Hay4HbIC

HUCCICIO0BaHUA




I11. Cer 15y
20 Hctounuku cBera. aeknus, geM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" sKcrepuMeHT | cBeTa Ha 3,5 B, nctounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kax mb1 BUAMM? JIEKIUs, IEM.
2
HKCIEPUMEHT
22 [Toyemy Mup pa3HOLIBETHBIM. JICKIIHS
y
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCIIEPUMEHT
24 OxcnepuMenTanbHas padora Ne 10 «ConHedHble 3aHUUKN» sKcnepuMeHT | OCBETHTEND C HCTOYHHKOM
Ha 6a3se Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHUK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUHUJIUHAP, INTAHIIET
Ha IJIOTHOM JIUCTE C
KPYTOBBIM TPaHCIIOPTHPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUSA, JIEM.
AKCIIEPUMEHT
26 Panyra B npupoge. IIpE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak monyuuts panyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, uctouHuk
MUTaHUS, KOMITJIEKT
MIPOBOJIOB, TIETICBAsT
nuadparma, MoNyIIIAHID,
TUTAHIIET Ha IIOTHOM JIU-
CT€ C KPYrOBBIM
TPAHCIIOPTUPOM
28 DKcKypeus Oecena
29 Jlynnsie n CoTHEUHBIE 3aTMEHHSI. JIEKIIUA, JIEM.
IKCTIEPUMEHT
30 Kaxk cnmomatp myu? Oecena
31 3a3epkainbe. JIEKIIHA, IEM.
HKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIe0BaHUS

34 3aKIIIOUYUTEIBbHOE 3aHATHE. 3alIUTA TPOEKTOB. 1 HCCIIEIOBAHUS
34

Hmozo

[Iporpamma npezamnonaraer pa3iandHbie (HOPMbI KOHTPOJIS POMEKYTOUHBIX U KOHEUHBIX PE3yNIbTaToOB. B pe3ynbprare u3yueHust JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaruxcs Oy/IeT MPOXOIUTh B TEUEHUE YUeOHOT0 Kypca - B popme (HPOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
PAaKTUYECKUX paboT, JUCKYCCUI C BBICTPOCHHBIMHU JIOTHYECKUMH 1IETIOYKAMU U JI0Ka3aTeabCcTBaMU. OLIEHUBAETCsl CAMOCTOSTEIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK XK€ paboTa yyalluxcsl OLIEHUBACTCS C YIETOM UX aKTHUBHOCTHU, KQUeCTBA IMOATOTOBJIEHHBIX BBICTYIICHHH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUN pelieHus 3a1ad. OLeHUBaeTCs TAK)KE y4acTHe B 00CYXKIEHUH, Ka4ECTBO 33JJaBa€MbIX BOIPOCOB, Bila/IcHUE

MOHOJIOTMYECKOHN U INaIOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

WToroBas arrectanus Mo BHEYPOUHOI JeATEIbHOCTH yyamuxcs 7-9 knaccoB «O3axaueHHas GPU3NKA» IPOBOIUTCS B (hopme
JMIAaKTUIECKOTO 3a/IaHMsI B LIEJIAX OMPEIeNICHHs CTETICHN OCBOCHHUS yYaITUMHUCS y4eOHOTO MaTepraa 1o IpakTHIeCKOl QH3HKe, B paMKax
OCBOCHMS OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs.

3amaHusi OpUEHTUPOBAHBI HAa MTPOBEPKY YCBOCHUS COACPIKAHUS pa3JIeNiOB/TEM:

- 83aumooelicmsue mei (NIOMHOCMb 8eUecmaa, CUla mpeHus, Kodggduyuenm mpenus) (Mooyns [ Knacc),

- D/leMeHmbl CIMAMUKU, Meniosble A6JeHUs, JIeKMPOCMaAmuKd, 3aKoHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKU (M0OYIb 8 Kaacc);
Dopma - oudakxmuieckoe 3a0anue (mecmol, NPaKmudecKue 3a0anus, peuierHue meop4eckux 3a0ay) COCTaBICHbI B IByX BapUaHTaXx.
Bpewmst BeImoTHEHUST pabOTH — OJTUH YPOK.

Ilnan padorel (7 kiaacc)

Homep | Ilposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHs bamn 3a

3a/IaHUS | COJlePKAHUS BBINOJIHEHH e
3alaHuA

1 [IpakTrueckas pabdora. YMenne coopaTh TPaKTUIECKYIO 1

YCTQHOBKY COTJIACHO 3aJIaHHsI
2 OmnpenenurenbHas Gopmyia 3Hanue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEJTMYMHBI CHJIa TPEHHUS
3 N3mepenne Gpuznyeckoit YMeHue noib30BaThCsl N3MEPUTEIILHBIMU 1




BEJTUYHHEI. npuOopaMu, ONPEAeATh LEeHY IeICHUS
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMYUHY.

4 BoruncnutenbHble HABBIKH Boruncnsats pusnueckyio BeIMUuHy, 1
3aMHCHIBATh PE3YNIbTAT B €AMHUIIAX
m3mepenus: C1U

MakcuMaabHOE KOJIMYECTBO OAIIIOB 3a BHIMIOJTHEHHE paboThl coctaiser 10 Gaios.
BricraBiaeHne oTMeToK: oTMeTKa «5» - 80-100% - 8-10 6amta, ormeTka «4» - 66%-79% - 76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMmeTKa «2» - MeHee 30% - 0 — 2 Gaina.

Hrorosas arrecranms 7 Kjiacca
«O3agauyennas pusuka»

BapuantNel

Hcnonp3ys peluakHbIe BEChI, MEPHBIN LIUIUH/P, CTAKaH C BOJOU, IMIIMHID, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY IS ONIPEIeTICHHUS
TUIOTHOCTH MaTepuaa, U3 KOTOPOTO M3TOTOBJICH IFITHH/IP.

B Ganke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAHOBKH JJIs OIIpeiesieHHs 00beMa Tena;

e 3anumurte GopMyIy JUIsl pacueTa MIOTHOCTH;

®  YKQKUTE Pe3yNbTaThl U3MEPEHUS MAcChl IIMIIMHIPA U €r0 00beMa;

® 3ANUIINTE YHCICHHOE 3HAUY€HUE INIOTHOCTH MaTepralla [WINHAPA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KprouKkoM, TMHAMOMETp ¢ npeaenoM usmepenus 1H, nuaamomerp ¢ npenenom usmepenust SH, 2 rpysa maccoit 100r,
HaIpPaBIISAONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY /ISl onlpeieNieHus: KodpUIMeHTa TPEHHUSI CKOJIBKEHUS MEeXAy OpyCKOM U

MIOBEPXHOCTBIO HAMPABIIAIOLICH.
B Onanke oTBETOB:

e (CJleNaliTe PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKH;



e zanumute Gopmyy I pacdeTa KodhGHUIIMEeHTa TPEHUS CKOJBKEHUS,

e VKaxure pe3yibTaThl U3MEPEHHUs Beca OpycKa ¢ Tpy3aMH U CHJIbl TPEHUS CKOJIbKEHUS MPU IBUXKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTHU
HAIPABJISIOLIEH;

e 3anummTe YMCIEHHOE 3HaUCHHE K03 pULmeHTa TpEHHs CKOJIbKECHHUS.

OTBeTBI M KPpUTECPUHA OLUCHUBAHUS BBINOJTHCHUS 3aJaHui (7 K.]'[aCC)

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

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

Coaep:xkaHue KpuTepus Baxabl
[TomHOCTBIO MPaBUIIEHOE BBHITTOTHEHHE 33/1aHUs, BKITFOYAOIIEe B CeOs:
® CXEMaTHYHBII PUCYHOK DKCIIEPUMEHTAIBHON YCTAaHOBKH;
e (opmyny ansa pacu€Ta HCKOMOW BETMUYUHBI MO TOCTYITHBIM I U3MEPEHUS BEIUUUHAM (8 OaHHOM cyyae OJisl
onpeoeieHus NIOMHOCMU mea), 4
® TIPaBUIHHO 3aIMCAaHHBIC PE3YIBTATHI MPSAMBIX U3MEPEHUN (8 OGHHOM Clyuae pe3yibmamsl USMePEeHUss MACCbl meid U
obvema mena);
e TOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE NCKOMOM BEITUIHHBI

[IpuBeeHbI BCe 2JIEMEHTHI TPaBUIILHOTO OTBETa 1-4, HO JoIMyIeHa OMMOKa MPY BEIYMCICHUH 3HAYCHHS UICKOMOM
BEJIMUMHBI.

NI

JlomyiieHa omuoka npu 0003HaUYE€HUH €TUHUI] U3MEPEHUST UICKOMOW BETHUNHBL. 3
NI

JlomyieHa ommoka B CXeMaTHYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTAaHOBKH, HITH PUCYHOK OTCYTCTBYET, UITU
OTCYTCTBYET (hopMyJsia B 00IIeM BHJIE TSl pacyeTa HICKOMOM BEITMYUHBI




CrhenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTaHOBKH, IPAaBUJIBHO NPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEJIMYMH, HO HE
3anucaHa popmyJa Ui pacyeTa HCKOMOW BETMUYMHBI, U HE MOJIyYEH OTBET.

N

[IpaBUIbHO NPUBEIEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMYNH, 3anucana GopMyra AJs pacueéTa HCKOMOM BEJTMYMHBL, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKHU.

NI

[IpaBriIbHO NPUBEEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IIPABWIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTaHOBKHU M (popMyJia JUIsl pacueTa HCKOMOI BEJTMUNHBI

3anucaHbl TOJIBKO MPABWIHHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

NJIN

[IpuBeneHo MpaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX H3MEPEHUH, U MPEICTaBICHA MPABUIIBHO 3allMCaHHAas
dbopMyna ais pacueTa MICKOMOM BEIIUYUHBI.

NJIN

[IpuBeneHo MpaBUILHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U C/IeJIaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKHU

Bce CJIy4dau BBIITOJIHCHHA, KOTOPBIC HC COOTBECTCTBYIOT BBIIICYKA3aHHBIM KPUTCPHUAM BLICTABJICHHU A 1, 2, 3 unu 4 0aIoBs.
Pa3pO3HeHHBIe 3aIlliCH. OTCYTCTBI/IG TIOITBITOK BBITIOJIHCHHUA 3aJaHUA

Maxcumanvuoii 6auin

Bapuant Ne2
1)

|

2) Fynp= Frp (Ipu paBHOMEPHOM JIBUYKCHUH ),

Fip=uN; N=P > Fuyp=uP;u=



3) Fynp =0,44 H; P=2,8H
4) 11 =0,16

Copepxxanue kpurepus

Baniabl

[T0THOCTBIO MPABUIIBHOE BHITIOJIHEHHE 3aJIaHHsI, BKITFOYAIOIIEe B CEOsI:

® CXEMAaTHYHBIN PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH;

e (opmymy aJst pacyeéTa HCKOMOM BEJIMYMHBI 110 JOCTYITHBIM JJISl U3MEPEHHsSI BETUYUHAM (8 OAHHOM Cyyae OJisk ONPeoeieHusl
Koa(ppuyuenma mpenus);

® [IPaBUJIHHO 3alMCAHHBIC PE3YJIbTAThI IPSIMBIX U3MEPEHHM (6 OUHHOM CyHae pe3yibmamyl USMEPEHUsL 6eca meid ¢ 08YMsl
2pY3amMU U CUTLbL MPEHUST CKOIbIICEHUS),

e [OJyYCHHOE MTPABHJIHLHOE YUCIICHHOE 3HAUCHHE HCKOMOM BETMUNHBI

[IpuBeeHbI BCe DIIEMEHTHI MPaBUIIHLHOTO OTBeTa 1-4, HO MomyIieHa omMOKa Mpy BEIUMCICHUH 3HAYEHHS] HCKOMOM BETMYMHBI.
NI

JlomytieHa onmrOKa pu 0003HAYCHUH €TUHUT] H3MEPEHUST UICKOMOW BETHYNHBI.

NI

JlomyiieHa omrOka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAILHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyna B 0011eM BHJIE JIS pacu€Ta UCKOMOM BETUYHHBI

Crenan pUCYHOK SKCIEPUMEHTAIBHON YCTAHOBKH, ITPAaBUJIBHO MPHUBEICHBI 3HAUYECHHUS NIPSAMBIX W3MEPEHUIM BEJTUYNH, HO HE 3alIHCAHA
dbopmyna i pacueéTa HCKOMOW BEIMYMHBI, U HE MOJy4eH OTBET.

NJIn

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSAMBIX U3MEPEHUH BETUYMH, 3arucana GopMysa s pacueTa HCKOMOM BeTMUYMHBL, HO HE
MOJIy4€H OTBET, U HE MPHUBEACH PUCYHOK KCIEPUMEHTAIbHON YCTaHOBKHU.

14051

[IpaBriIbHO NpUBEEHBI 3HAYECHUS MTPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTaHOBKHU M (popMyia JUIsl pacyeTa UCKOMOI BETUUNHBI




3anucaHbl TOJIBKO NPaBUIIBHBIC 3HAYCHHS TPSIMBIX U3MEPEHUH.

NN

[TpuBeneHO NMpaBUIILHOE 3HAUYEHHE TOIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBlICHA TPABUIBHO 3anucanHas popmMya Juist
pacyeTa HICKOMOW BEJIMYMHBI.

NN

[IpuBeeHO NPaBUWIIBHOE 3HAYEHUE TOJBKO OAHOTO U3 NPSAMBIX U3MEPEHUH, U CAECJIAH PUCYHOK 3KCIIEPUMEHTAIbHON YCTAHOBKHU

Bce CJIy4dau BBIIIOJHCHHS, KOTOPHEIC HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHAM BBICTABJIICHHUA 1, 2, 3 unu 4 0amoBs.
Pa3p03HCHHBIC 3alliCH. OTCYTCTBI/IG TIOIIBITOK BBIIIOJIHCHHA 3aJaHUA

Maxcumanvuoiii 6ain




Inan pa6otsl (8 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsieMble yMeHUsI bajana 3a
3ajlaHusl | COAepP KaHus BBINIOJIHEHH E
3aJJaHuA
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SIBIICHUI TETUIONPOBOIHOCTH 1
1.2 ArperaTHble coctosinusi | UreHue rpa)ukoB HarpeBaHus TEIL. 1
BCIIIECTBA
1.3 3aKOHBI ITOCTOSIHHOT'O TOKa [IpakTuueckne ymeHusi mo paboTe ¢ 3neKTponpudopamu. Y MeHue 4
HaxO0KJICHUS BEJTUYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
UTOTO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHHE SBICHUHN TETUIONPOBOIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEIIECTBA
2.3 3aKOHBI IIOCTOSIHHOTO TOKa [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HAXOXICHUS BEIIMYMHBI SKCIIEPUMECHTAIBLHBIM METOJIOM
UTOTO 6

MakcuManabHOE KOJIMYECTBO OANIJIOB 3a BHITIOJHEHHE PabOThl COCTaBIsAeT _6_ 6amios.
BricTaBinenne orMeTok: oTMeTKa «5» - 80-100% - 5-6  Oamna, otmeTka «4y» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% - 2-3  Oamna,
oTMmeTKa «2» - MeHee 30% - 1  Gam.



IIpomexyTouHas aTTecTanus 8 Kjiacca
«O3anauennas puzuka»Bapuant 1

1.Ha cHer moyioxu/Ix TpU KyCKa CyKHa pa3IMyHON OKpacKu: Oellblii, YepHbIi U 3eiieHblid. Korma cosHile mpurpesno, To CIycTsi HEKOTOPOe BpeMsl
101 HUMH TipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM PHCYHKE 0003HAUYECHO Oelloe, YepHOE U 3€JICHOE CYKHO?

1 benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, wepnoe — 3, 3enenoe — 1.
3. bemoe — 3, uepHoe — 1, 3enenoe — 2.

2. Tlpu xakoit TemriepaType Ha4aJCs IPOIECC MIaBICHUs?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepure nens no cxeme. OnpeaenuTe CONPOTUBICHUE FIEKTPUUECKUX JIAMIT UCTIONb3YS aMIIEPMETP, BOJIBTMETP.

1

T

-] 3
Puc. 176

IIpomesxkyTounasi arTecTanus 8 Kjacca
«O3agayennas pusuka»Bapunanr2

1. K gomeuke mpuOUTHI 1Ba OJJUHAKOBBIX JTUCTA O€JI0M KecTU. BHYTpEeHHSIS1 MTOBEPXHOCTH OJHOTO U3 HUX MTOKPBITA KOTIOTHIO,
a apyras octdsiena Onectsimied. K HapyKHOW MOBEPXHOCTH JHCTOB MPHUKJICCHBI BOCKOM CHHYKH. MEXIy TUCTaMH TOMEMIAI0T PacKaleHHBIH
MeTayuTmueckuil mapuk (puc. 93). OMTHOBPEMEHHO JIM OTIATyT CIIMYKH OT JIUCTOB JKEeCTU?

1 OnpHOBpEMEHHO.
2. Ot 3aKOIMYeHHON MOBEPXHOCTH CIIUYKU OTIMAIYT PaHBIIIE.
3. Ot GiecTsIICH MOBEPXHOCTH CITUYKHU OTHATYT paHBIIIE.

2. Ilpu xaxoii TemMriepatype Hadajcs poIecc OTBEpIeBaHUs?
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1.50 °C; 2. 80 °C; 3.600 °C; 4. 1200 °C; 5. 1000 °C. Pac. 101

C06epHTe OCIIb IO CXEME. OnpenenI/ITe pa60Ty, BBIITOJIHCHHYIO 3JICKTPUYCCKUMU JIaMIIaMU B TCYCHHUC 5 MHH, UCIIOJIB3Yyd aMIICPpMCTP,
BOJIbTMETP, CCKYHOAOMCEP
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Puc. 176



OTBeThI H KPUTEPHHU OLIEHMBAHMS BBINOJIHEHHUsI 3a1aHuii (8 Kiacc)

1 BapuanT

11 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.

2. IloaxiIIounTh aMIepMETP M BOJIBTMETP, YUHUTHIBAs PABHJIA TOAKIIOYCHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUs (CHIIBI TOKA U HATIPSKEHHS )
4. ITo BeIYMCIUTENBHON OpMYJIE  ONPEAEIUTh HICKOMYIO BEIUUUHY.

2 BapMaHT
1) 2 2)2
3) 1. CoOparts 1emsb mo cxeme.
2. [ToAKITFOYUTD aMIIEPMETP U BOJIIBTMETP, YYUTHIBAs PABHJIA TOIKITIOYCHHS IIPHOOPOB.
3. IIpoBecTr npsiMbie U3MEPEHUs! (CUIIbI TOKA M HAIIPSKEHHS ).
4. T1o BBIYUCTUTENBHON POPMYJIE  OMPENeIUTh HCKOMYIO BEJTHUUHY.



HroroBas arrectanus o BHEYPOUHOU JESITEIIBHOCTH ydanuxcs 9 kinaccoB «O3agaueHHasi pU3MKa» TPOBOIUTCA B (popMeE3alIUThI TPOCKTOB.
dopma KOHTPOJIS — 3alluTa NpoekTa. Benymumu Metoamu o0ydeHus SBISIOTCSA: 00BICHUTENbHO-MILTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
WCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIUH, TOCTAHOBKA YKCIIEPUMEHTA, IPOBEACHHUE UCCIICIOBAHUI. DTH METO/Ibl B HAMOOJIBIIEH CTeIeH!
o0ecreunBaroT Pa3BUTHUC MMO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX U TBOPUYCCKHUX cnocoonocren. Poinb YUUTCIIA B O6y‘-IeHI/II/I MCHACTCA: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 Mpoliecca eATEeIbHOCTH yYallluXcs U €€ pe3yIbTaToB.

TpeboBaHus K 3alIUTe MPOEKTA:

° MaTepI/IaJI AOCTYIICH U HAYYCH, UJICHU PACKPBITHI. KauecTBeHHOE M3J10KeHNE COACPpIKaHUA: Y€TKad, 'paMOTHaA pCyb, IICPECKA3 TCKCTa

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

. HarnsnHoe npencraBinenue marepuania (C UCIONIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB, UCIIOJIb30BAHUE IIPE3CHTALIUH )
. Hcnonb30BaHue MPaKTUYECKUX MUHU-MCCIIEI0BAHUH (ITOKa3 OIbITA)

. KadecTBeHHbIE OTBETHI HA BOIIPOCHI CIIyLIaTeIeH o TeMe

. Yetko chopMyInpoBaHbl BEIBOIbI

IIpu6éan3uTenbHbIe TeMbl TBOPUYECKHX TPOEKTOB, MPe3eHTALMI:
1. Kak nu3mMepuTh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus KaneHaps.

5. OT necoYHbIX YacoB /IO AaTOMHBIX.

8. ConHeunas cucrema

9. CkopOoCTh ABMKEHHSI TPAHCTIOPTA B TOPOJIE

10. Dueprus Betpa

11. Kak ynepxatb paBHOBECHE

12. Tlouemy manmaroT Tena
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