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HopmaruBHas 6a3a

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

®DenepanbHbIi rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN CTaHAApPT OCHOBHOTO 001ero oopaszosanus (IIpukas
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadpst 2010 r. Ne 1897, B penakuuu npukasza
MunncrepeTBa oopasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabpst 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0Opa3oBaTeNbHAs IPOrpaMMa OCHOBHOT'O 00IIIero o0pa3oBaHus, 0A00pEHHAs PEIICHHEM
benepanbHOro yueOHO-METOAMUYECKOTO 00BEAMHEHUS 110 001IeMy 00pa3oBaHuI0 (poToko oT § anpenst 2015 r. Ne
1/15);

o  denepanbHbI EpeYeHb YI€OHMKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) MUHHCTEPCTBOM 00pa30BaHMsI U HAYKH
Poccuiickoit @enepannu K HCIIOIB30BaHUIO B 00pa30BaTEILHOM IpoIiecce B 001Ie00pa3oBaTeIbHBIX OpPraHU3aLUsIX
[pU pealn3ally UMEIOLUX FOCYAapCTBEHHYIO aKKPEIUTALIMI0 00pa30BaTeIbHBIX IPOrpaMM Ha4aJbHOI'O OOILEro,
OCHOBHOT'0 O0ILIEr0, CpeIHEro 00I1ero 00pa3oBaHus, yTBEPKIEHHBIN MTprKa3oM MuHKcTepcTBa 00pa3oBaHus U
Hayku PO ot 28 nexadpst 2018 rona Ne 345 ¢ u3MeHEHUSMHU U AOTIOJIHEHUSIMHU.

o  denepanbHblii NepeyeHb Y4eOHMKOB, PEKOMEHIOBAHHBIX (JOMYLIEHHbIX) MUHHCTEPCTBOM 00pa30BaHMsI U HAYKH
Poccuiickoit @enepaninu K UCIOIB30BaHUIO B 00pa30BaTEIbHOM IIpoIiecce B 0011e00pa3oBaTeNbHbIX OpraHu3aLusaX
MIpY peayin3alii UMEIOIUX rOCyIapCTBEHHYIO aKKpeIUTal0 00pa3oBaTelbHbIX IPOrpaMM HaualbHOro OOIIETo,
OCHOBHOT'0 0011I€T0, CpefHero o011ero 00pa3oBaHus, YTBEp)KIEHHbIN MprukazoM MuHHCTEpCTBA 00pa30BaHUs U
Hayku PO ot 31 mapra 2014 roma Ne 253 ¢ n3MeHEHUSIMH U JOTIOJTHEHUSMH.

e [lepeueHpb opraHu3zaiuii, OCyIIECTBISIONINX BBIITYCK YU4EOHBIX TOCOOUI, KOTOpPbIE JOMMYCKAIOTCS K
VCIIOJIb30BAaHUIO MTPH peaIn3alii UMEIOIUX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTENbHBIX TPOrpaMM
HayvaIbHOTO 00IIET0, OCHOBHOTO OOIIET0, CPEeAHEro 00I1Iero 0opa3oBaHus, yTBEPKISHHBINH MprukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBaTenbHas MporpaMmma oCHOBHOTO o01iero oopazoBanus MbOY Kuprunnesckas COILLL;

e [IpumepHbie MPOrpaMMbl BHEYPOUHOIT AesTenpHOCTH. HavansHoe u ocHoBHOE 0Opa3oBanue / [B. A. T'opckuid,

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

(CrannmapTbl BTOPOTO MOKOJICHUS).
e  [Iporpamma ocHOBHOTO 00MIETO 0OpasoBanus. dm3uka. 7 - 9 kimaccel (aBTopsl:A.B. [epoimkun, H.B. ®unonosu,
E.M. I'yrauk). ®usuka. 7-9 kmaccel: paboune nmporpammsr / coct. @50 E.H. Tuxonosa - 5-e u3., nepepad.-M.: [poda,
2015. —400c.,

Jlata yTBEpKACHHUSA: 29.08.2022r.
OO0111Ee KOIMYECTBO YaCOB: 102
YpoBeHb peanu3aiuu: 0a30BbIT




| Cpok peanuzauuu: | 01.09.2022 - 31.09.2025




|. Illianupyemble pe3yJibTaThl 0CBOEHHS Kypca BHEYPOYHOM AeTeJIbHOCTH 110 (pu3nke

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

OcHoBHAasI rpynna y4ammxcs Hderu ¢ OB3
(BKJIIOYASI HHTETPUPOBAHHBIX)
IIpenmeTHbIe MeTanpeameTHbie JIMYHOCTHBIE IpenmerHbie MeTanpeameTrHbie JIn4HOCTHBIE
- YMETb MOJIb30BaThCA P. —ymetsb pabotaTh o | -pa3BUBaTh - UMETh P. —ymets pabotaTh | -pa3BUBaThH
METOJIaMU HAYYHOT'O PeJI0KEHHBIM MO3HABATENIbHbBIE MPEJICTAaBICHHUE O | MO MPEIJIOKEHHBIM | MO3HABAaTEIbHBIC




UCCIIEIOBAHUS SIBICHUN
MIPUPOJIBI;
- IPOBOJUTH
HaOJII0IeHN,
[JIAaHUPOBATh U
BBINOJIHATH
HKCIIEPUMEHTBI;
-00pabaTpIBaTh
pe3yJIbTaThl UBMEPEHUN;
- MPEACTaBIATh
[pe3yJIbTaThl U3MEPEHUH C
[IOMOILILIO TA0JIHII,
rpaduKoB u hopmy;
- 00HapyXuBaTh
3aBUCMOCTH MEX]Y
(bu3MIeCKUMU
BEITUIMHAMU;
-00BSICHITH TOTy4YEHHbBIE
pe3yNIbTaThl U JeNaTh
BBIBO/IBI;
-OLIEHUBATh TPaHUIIbI
MIOTPELIHOCTEN
pe3yJIbTaTOB U3MEPEHUN;
- yMEeTb MPUMEHSIThH
TEOpEeTUUECKHE 3HAaHUS
o (hu3MKe Ha MPAKTHKE;
-pemiath (pusnveckue
3a/layy Ha MTPUMEHEHUE
ITOJTYYEHHBIX 3HAHUI;
- BBIBOJIUTH U3
PKCIIEPUMEHTAIBHBIX
(aKTOB M TEOPETUUECKUX
Moenel pusnyueckue
3aKOHBI;
- yMETb JAOKJIAJbIBATh O
[pe3ysibTaTax CBOEro

UHCTPYKIUSAM; YMEHUE
U3JIaraTth MBICIU B
YETKOU JIOTUYECKOU
MOCIIeI0BATEIbHOCTH;
AHAIN3UPOBATH
COOCTBEHHYIO padoTYy:
COOTHOCHUTb IUIaH U
COBEpIICHHbBIE
OTIEpalINH, BBIJCISTh
JTarnbl U OLIEHUBATh
Mepy OCBOEHUS
Ka)KI0r0, HaXOHUTh
OIINOKH,
yCTaHaBIUBATh UX
PUYUHBL

[1. — opueHTHpPOBATHCS
B CBOEH CUCTEME
3HAHWI: OTINYATh
HOBOE OT YK€
W3BECTHOIO;
nepepadaTbIiBaTh
MOJIyYEHHYIO
uH(popMalnIo, AeNaTh
BBIBOJIbI B PE3YJIbTATE
COBMECTHOM pabOThI
BCETO KJlacca; yMeTh
aHAIU3UPOBATh
SIBIICHUS

K. — ymets paborats B
nape 1 KOJJIEKTHUBE;
3¢ exTruBHO
pacnpenensiTh
00513aHHOCTH

HUHTEPECHI,
HUHTEIUICKTYaJIbHBIC U
TBOPUYECKHE
CIIOCOOHOCTH

y4aluxcs;

- MOTUBHPOBATH CBOU
NICHCTBHUS; BBIPAXaTh
rOTOBHOCTD B JIF000
CUTYallMU TIOCTYIIUTHB
COOTBETCTBUHU C
[paBUJIaMu
[IOBE/ICHNUS;

- BOCIPUHHUMATh peyb
YUUTEIS
(OZTHOKJIACCHUKOB),
HENOCPEACTBEHHO HE
oOpallleHHYI0 K
ydanieMmycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0
JesATeTBHOCTD: CBOH
JOCTHIKCHUS,
CaMOCTOSITENIBHOCTb,
UHHIUATUBY,
OTBE€TCTBCHHOCTbD,
NpUYMHBI HEeyIa4d

pupojie
BAKHEUILIUX
buznIeckux
SIBIICHUI
OKpYXaroIIero
MUpa U TOHUMATh
CMBICTT
(bU3UIECKUX
3aKOHOB;
-IEMOHCTPUPYIOT
YMCHHE
padoTath ¢
pa3HBIMH
MCTOYHUKAMU
uH(popMaLuu;
-yMeTh
MIPUMCHSITh
TEOpEeTHYECKUe
3HAHUSA 110
¢u3uke Ha
MIPAKTUKE;
- YMETh
MCTIOJTb30BaTh
MOJTy4YECHHBIC
3HAHUS B
[MOBCEHEBHON
OKU3HU (9KOJIOTHS,
ObIT, OXpaHa
OKpYXKaroIIen
CpeIIbI)
- TPOBOJUTH
HAOII0ICHUS
(U3UIECKUX
SIBIICHUIA,
-U3MEPSIThH

duznueckue

UHCTPYKIUSM;
YMEHHE U3Jarathb
CBOM MBICIIU B
JIOTUYECKOH
MOCIIEI0BATEIEHOCT
u;

II. — ymenue
OTIINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepabaThIBaTh
MOJTyYEHHYIO
uHdopmaruto,
JIeJIaTh BBIBOJIBI B
pe3ynbpTaTe
COBMECTHOM
paboTHI BCEro
KJIacca; yMeTh
HAOII0AaTh U
OITHCHIBATH
SIBIICHUS

K. — ymern
paboTath B ape u
KOJUICKTHBE,

UHTEPECHI;

- MOTHBHUPOBATh
CBOU JICHICTBHSI,

- BOCIPUHHMATH
[peub YUUTEIS
(OZTHOKJIACCHUKOB),
HET0CPEICTBEHHO
HE 00paIEHHYIO K
ydamemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO

JeSTeTbHOCTD




UCCJICJIOBAHHS, BETMYUHBI
- y4acTBOBaTh B
JIMCKYCCHH, KPaTKO U
TOYHO OTBEYATH HA
BOTIPOCHI,

-ACIIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U IPyTrU€ UCTOYHUKHU
uHpopmanuu.

B npouecce BHEYyPOUHOIi 1eATEILHOCTH B HIKOJIE PEHIAKOTCS CJIeAyIie KOPPEeKINOHHO-PA3BUBAIONINE 3a/1a4H:
1. Paszeumue u koppexyusa enumanus
2.Dopmuposanue YHUBEPCAIbHBIX YUeOHbIX YMeHUl

3.Pazsumue peuu

ConepxaHue BHeypouHOii AessTeibHOCTH 10 Ppu3uke «O3anaueHHast PU3HKA»T KIACC

Ne Ha3panue pasaesa (TeMbl) Conep:xaHue y4eOHOI0 MpeaMeTa, Kypca

1. | lepBoHayanbHbBIE CBEAEHHS O Ilena nenenust n3MepurTenbHOro npubdopa. OnpeneneHue HeHsl A€ICHNU U3MEPUTENBHOTO IMIINHAPA.
OmnpeneneHne reoOMETPUYECKUX pa3MepOB Tena. M3roroBienne n3MepuTenpHoro nuineapa. smepenue

CTPOCHUH BEIIECTBA
TCMIICPATYPhI TCJIA. I/ISMCpCHI/Ie PasMEpPOB MAJIBIX TCII. I/IBMCpCHI/IC TOJIIIMHBI JTUCTAa 6YMaFI/I.




B3aumoneiicTBue TeJ

W3mepenne ckopoctu ABMKEeHUS Tena. Mi3mMepeHune Macchl Tena HerpaBuibHOU GhopMbl. 3mMepenue
IUIOTHOCTHU TBEpIOTo Tena. M3mepenue o0bema myctoThl. MeciaenoBanue 3aBUCUMOCTH CHITBI TSDKECTH
oT Macchl Tena. OnpeneneHre Maccel U Beca Bo3ayxa. CliojkeHue cuil, HalpaBiIeHHBIX 110 OJHOMN
npsiMoit. M3amepenue xecTkocTu npykunbl. 3mepenue ko3 puiienta cuiibl TpeHHUs CKOJIbKEHHUS.
Pemennie HecTaHIapTHBIX 3a/1a4

3. | JaBjenue. /laBjieHue ;KHAKOCTEH 1 WccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT TUIOLIAAN MOBEpXHOCTH. OnpeierieHue 1aBIeHUs
(9308 TBEpJOro Tela. Berunciaenue cuiibl, ¢ KOTOpoi atMocdepa JaBUT Ha MOBEPXHOCTh cToja. OnpeencHue
Macchl Tela, MiaBarolero B Boje. OnpeaeneHue IIOTHOCTH TBepAoro Tena. Onpeaenenue oobema
Kycka Jipjia. MI3yuenue ycnoBus miaBanus Ten. Penienre HecTaHJapTHBIX 3a]1a4
4. | PaGoTa U MOIIHOCTb. Beruucnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMON yUEHHKOM Ipu noaseme ¢ 1 Ha 3 aTax.
Onpenenenne BeIMTPHIA B criie. HaxoxkieHue 1ieHTpa TSHKeCTH II0cKo# ¢purypsl. Beraucnenune KI1/]
Jueprus HAKJIOHHOM IJIOCKOCTU. VI3MepeHne KHHETH4eCKOo! 3Heprun. M3Mepenne noTeHnnanbHON SHEPTUH.
Pemenue HecTanapTHBIX 3a/1a4.
8 KJ1acc
Ne HasBanmue pasjaeina (TeMsbl) Coaep:xkaHue y4eOHOr0 npeaMmera, Kypca
1. | ®usnyeckuii MeTO U3yUYeHHS Omnpenenenue UeHbI AeeHUs MPUOOPOB, CHATHE NoKa3zaHui. Onpe/eseHne NorpeurHocTen
NPUPOALI: TEOPETHYECKHI U U3MEPECHUM.
IKCIMEPUMEHTAIbHBIN
2. | TensoBbIe sIBJIEHUSI U METOABI UX Omnpenenenue yIIMHEHMs Tela B Ipoliecce M3MEHEHUs TeMrepaTypsl. Perienue 3agad Ha
O — OIpeEIIEHNE KOJINYECTBA TEIUIOTHL. [[puMeHeHne TenaoBoro pacmperns A perucTpanuy
temneparypsl. MccnenoBanue nporeccoB IUIaBjleHus U oTBepAeBanus. M3ydueHue ycrpoiicTBa
TEIUIOBBIX ABUTatesei. [Tpubopsl s u3MepeHns BIaKHOCTH BO3IyXa.
3. | DaexkTpuYecKue SIBJEHUSI U METOIbI Omnpenenenue yieabHOro CONPOTUBIIEHNS TPOBOAHMKA. 3aKkoH OMa Juisd ydacTka uenu. Penienne
HX HCCTETOBARMSI 3az1ay. HCCJ‘IG}EOBaHI/Ie Y UCTIOJIb30BaHUE CBOMCTB AJIEKTPUUYECKUX KOH/IEHCATOPOB. Pacuer
notpebiseMoii anexkrposnepruu. Pacuer KI1J] anexTpudeckux ycrpoiicTB. Perienune 3a1a4 Ha 3aKOH
Jxoyns -Jlenna.
4. | DJaeKTpoMarHuTHbIE SIBJIEHUSI [Tomydyenue n pukcupoBaHHOE M300pAKEHNE MATHUTHBIX ToJieH. M3ydenne cBoHCTB
aneKTpomarHuta. M3ydeHue Moieau a1eKTpoABUraTess. Perenre kadeCTBEHHbIX 3a/1a4.
5. | OnTuka N3yuenne 3akoHOB oTpakeHust. Habnronenue oTpaskeHus U npenomiieHus ceta. M3o0paxenus B

nuH3ax. OnpeneneHue raBHOro (POKyCHOrO pacCTOSIHUS M ONTHYECKOM cuiibl TMH3bI. Habmonenue
uHTepdepeHIn cBeTa. Pemenne 3aqay Ha mpenomiieHue cBeta. HabmrogeHue moimHoro oTpaskeHus
CBETa.




9 kJiacc

Ne Ha3Banue pa3aesa (TeMbl) Conep:xaHue y4eOHOI0 MpeaMeTa, Kypca

1. | Marserusm Kommac. [Ipuanun pa6otsl Maraut. MarauTsl OJIOCOBBIE, 1yroBble. MarHuTHas pyaa. MarautHoe
nosie 3emuid. I3roroBieHue Maruura. Perenre kaueCTBEHHbIX 3aa4.

2. | DiekTpocTaTuKa DneKTpuYecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UIpyLIKax. DJIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perenre HecTaHIapTHBIX 3a1a4.

3. | Cser Hcrounnku cBera YcTpoicTBo riasza. ConHeunsle 3ailunku. Tens. 3aTmMeHue. L{BeTa KOMIIAKT 1ucKa.

MpeusHbIif criekTp. Pagyra B nmpupoge. Jlynusie u Conneunsie 3atmenus. Kak cnmomars my4? Kak
3akeub OroHb? PelieHne HecTaHIapTHRIX 3aj1a4.

MeToabl 00yueHusi M POPMbI OPraHU3aALMHU AeATETbHOCTH 00yYAIOUIUXCS
Peanmaunﬂ IIporpamMmaI BHeyquHOﬁ ACATCIIbHOCTH «OsazLaquHaﬂ (1)I/I3I/IKa)) ImpearogaracT MHANBUAYAJIbHYIO U I'PYIIIOBYHO pa60Ty

oOyuaronuxcsi, JIaHUPOBaHUE U MPOBEJIEHUE HCCIIEA0BATEIbCKOT0 KCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp JaHHBIX JUISl pEIICHUs MPAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY MOJIyUYeHHBIX PE3Yy/IbTaTOB, U3rOTOBIEHHE TocoOuil u Moaenel. [Iporpamma mpeycMaTpuBaeT He TOJIBKO 0Oydaronye u
pa3BUBAIOIIKE 1M, €€ peau3alus ClocoOCTBYEeT BOCIIUTAHUIO TBOPUYECKOM JINYHOCTH C AKTUBHOM XHU3HEHHOM Mmo3uiueil. BeICOKHX pe3ynbTaToB
MOTYT IOCTUYb B JAHHOM CJIy4ae He TOJbKO YUEHUKHU C XOpOLIeH MIKOJIbHOM yCIIeBaeMOCThIO, HO M BCE 1IeJICYCTPEMIICHHBIE aKTUBHBIE Pe0sTa, yike

C/ICJIaBIIIME CBOU MpodheCcCUOHATBHBIN BBIOOD.

OO0yuenue ocyecTBiseTcs npu nojaep:xke Llenrpa oOpa3oBaHus ecTeCTBEHHO-HAYYHOM HAMPaBIeHHOCTH «Touka pocTay, KOTOPBIi

CO3/1aH JUIsl pa3BUTHSI Y O0y4aIOUIMXCs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKO!, THPOPMAIIMOHHON ITpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTHBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TAKXKe JUISl MPAKTHYECKOW 0TpabOTKH yueOHOTo
MaTepuaia rno yueoHomy npeamery «Pusukar.

TemaTuyeckoe njaanupoBanue (1 200 odyuenusn)



Triaacc

Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue JlaTa
OBaHME BO 3aHATHS odopynoBanus «Touka
pasnena 4acoB pocTtay
1 BBoanoe 3anatue. MHCTpyKTax MO TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoMJIeHHE C
Ha 6a3e Llentpa "Touka Pocra" udpoBoi TabopaTopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHUS)
. [llepBoHaya/ibHbIE CBEJIEHUS O CTPOEHUM BellleCTBA 74
2 OkcnepumenTanbHas 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 [Tpaktuueckas padora Ne 1 «M3roToBieHne n3MEepUTEITHLHOTO 1 MpaKTUyecKas
LUATUHIPA pabota
5 DkcniepuMeHTaNTbHAS pabota Ne 3 «3mMepeHune TeMIepaTyphl T 1 AKCIIEPUMEHT
6 DkcniepuMeHTanbHas padota Ne 4 «3MepeHne pazMepoB MajbIx 1 AKCIIEPUMEHT
TE.
7 DkcnepuMeHTaNbHAsA pabota Ne 5 «3mepeHne TONIUHBI THCTa 1 AKCIEPUMEHT
Oymarm»
I'nasa Il. B3zaumopeiicrBue Tea 124
8 DkcniepuMeHTaNbHAs pabota Ne 6 «3mMepeHue cKopoCcTH JBUKCHHUS 1 AKCIEPUMEHT
TE.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOTO JIBUKECHUS» 1 pelieHne
3a1a4
10 OkcniepuMeHTaNbHAs pabota Ne7 «M3mepenune macchl 1 karmm 1 AKCIICPUMEHT 3JICKTPOHHBIE BECHI

BOJBI».
Ha 6a3e Llentpa "Touka Pocra"




11 OkcnepuMeHTaNbHas padota Ne 8 «l3Mepenue mI0THOCTH KycKa 1 skcnepuMeHT | Jlunelika, neHta MmepHas
> >
caxapa» M3MEPUTENIbHBIN HUITUHP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
12 OkcnepuMmeHTalbHas padora Ne 9 «/3mepenne mioTHOCTH 1 sKcnepuMeHT | JIunelika, neHta mepHas,
XO35IIICTBEHHOT'O MBLIIa. M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «I[110THOCTD BemecTBa. 1 pelieHue
3a1a4y
14 OkcnepumeHTanbHas padora Ne 10 «McciaenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJay.
15 DkcnepumeHTanbHas padora Ne 11 «Onpenenenue Macchl 1 Beca 1 AKCIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNTbHAs padota Ne 12 «CiiokeHHe CHII, HalPaBICHHBIX 1 skcniepuMeHT | LlraTus, peryar, nuHelika,
110 OHOM IIPAMOI». JIBa OAMHAKOBBIX TPY3a, IBa
Ha 6a3e HCHTpa "Touka Pocrta" 6J'IOKa, HUTBb HECPACTSXKUMaAs,
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 koaddunmenra 1 sKcnepuMeHT | JlepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIbKECHUSI. Habop rpy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" yeckasi CKaMbs,
JMHAMOMETP
19 Pemenue 3anaq Ha Temy «Cuiia TpeHUD. 1 pelieHne
3a1a4y
I11. JaBienue. JlaBjieHne :KUJAKOCTEH U ra3oB 74
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JaBJICHUS OT IJIOLIAAH MOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus 1 JKCIIEPUMEHT
HWIMHAPUYECKOTO Tena». Kak Mbl BUIUM?
22 OkcnepuMeHTanbHast padora Ne 17 «BrrurcieHre CHITbl, ¢ KOTOPOi 1 AKCIIEPUMEHT

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




23 OkcniepuMmeHTaNbHAs padora Ne 18 «Omnpenenenue macchl Tena, 1 IKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 DxkcnepuMeHTabHAs padoTta Ne 19 «Onpenenenue mIOTHOCTA 1 skcrnepuMeHT | JIuHelika, JjeHTa MepHas
9 2
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,
HUTh, TTIOBapECHHAS COJIb,
TajiouKa Ijid nepeMenin-
BaHUA
IV. PadoTa 1 MOIIIHOCTH. JHEPTUs 8u
27 OkcnepuMeHTanbHast pabora Ne 21 «Beraucienne padboTHl, 1 SKCIIEPUMEHT
COBEpIICHHOH IIKOJILHUKOM IpH nogbeMe ¢ 1 Ha 2 3Tax»
28 DkcniepuMeHTanbHas padota Ne 22 «Brrunciienrne MOITHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOU MIKOJILHUKOM IMPH MoJbeMe ¢ 1 Ha2 aTaxk»
29 OkcnepuMeHTanbHast padora Ne 23 «OnpeeneHne BEIMTPHIIIA B 1 skcnepuMeHT | IoxsuxHelil 1
CHJIe, KOTOPBIN JaeT MOJBWKHBIN U HETIOJBUKHBIN OJIOK». HETIOJIBI)KHBIN OJIOKH, HAbOP
Ha 6a3e IlenTpa "Touka Pocta" Ipy30B, HUTb, TUHAMOMETD,
IITaTUB, TNHCHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3a1a4y
31 OxcnepumeHTanbHas padota Ne 24 «Berancnenue KI1J[ HakionHO#M 1 skcriepuMenT | Llrarus, Mexanuueckas
IIOCKOCTH. CKaMbsi, OpyCOK € KPIOYKOM,
Ha 6a3e IlenTpa "Touka Pocta" JMHelKa, Habop rpysos,
JAUHAMOMCTD
32 OkcnepuMeHTanbHas padota Ne 25 «3MepeHne KUHETUUECKOU 1 AKCIICPUMEHT
SHEPTHUU TEIay
33 Pemenue 3anay Ha Temy «KuHeTndeckas SHEPTHI». 1 perieHue

3aJga4d




34 HToroBbiii KOHTPOJIb 3HAHUH. 1 JUTAKTUYECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenus)
8kuacc
anMeH )| HH oJInvecT CII0JIb30BaHUe T
H Conep:xanue K ®dopma n ara
OBaHHeE BO 3aHATHHA odopynoBanus «Touka
pasziena 4acoB pocTay
|. ®dusuyeckuii MeTO M3yYeHHUSs MPUPO/IbI: TEOPETHYECKHUI U A
IKCIEPHUMEHTAIbHbIH
BOJHOE 3aHsATHE. ITHCTpyKTaxK 10 TeXHUKE O0€30MMaCHOCTH. it HaKOMJICHU
1 B 14 0 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" udpoBoit 1abopaTopueit
"Touka pocra"
2 OkcnepumenTanbHas pabora Ne 1 «Onpenenenre 1eHb! A€ICHUS 1 sKcriepuMeHT | Jlunelika, neHTa MepHas,
puOOPOB, CHATHE MTOKA3aHUII» M3MEPHTEIBHBIH LIMIHHAD,
Ha 6a3e IlenTpa "Touka Pocta" TEPMOMETD, TaTHUK
TEMIIEPATYpPbI
3 Onpenenenne NOrpenIHoCTer u3mepenus. Permenne kauecTBEHHbIX 1 pelieHne
3azad. 3a1a4y
I'naa |l. TenJioBble sIBJIEHUSI M METO/IbI HX UCCJIEIOBAHUS 8u
4 Onpenenenne yUIMHEHNs TeNa B IPOLECCE N3MEHEHHUS 1 OTIBIT - JlaboparopHsrit
TEeMIIEPATypPbl HCCIICIOBAaHNE | TEPMOMETP, NaTUUK
Ha 6a3e Llentpa "Touka Pocra" TeMIepaTypbl
5) Pemenue 3aa4 Ha onpeeneHue KOJTUYECTBA TEIUIOTHI. 1 pelieHue
3a1a4
6 [IpuMmeHeHNe TEMIOBOrO pacIupeHUs sl pErUCTpalyu 1 MPE3CHTALMS




TeMIepaTypbl. AHAIH3 U 00001IeHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcnepuMeHTanbHast padora Ne 2 «MccnenoBaHue npoueccos 1 sKCHepuMeHT | JaTuuk TemMreparypel,
MJIABJICHUA ¥ OTBEPACBAHUA. KaJIOpuMCTp, COCY €
Ha 6a3e Llentpa "Touka Pocra" TAIOIIHMM JITIOM, COCYTL €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [TpakTuueckas padborta 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 «Omnpenenenne BIaXHOCTH BO3yXa B KAOMHETaX MIKOJIBD) TEPMOMETP, MapJist, COCy. €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauecTBeHHBIX 3a1a4 Ha onpezaeneHue KII/I reroBoro 1 pelieHue
nsurareis. https://uchitel.pro/3agayn-Ha-KI-TeI0BbIX - 3a7a4
nBUTATEINCH/
I11. DiekTpuYeckne sIBJIeHUsI H METOAbI HX HCCJIETOBAHUSA 8u
12 [IpakTnueckas padota Ne 2 «OnpeneneHue yaeapHOro 1 npakTryeckas | Jartuuk HanpsokeHus,
CONIPOTHUBIICHUS PA3IUYHBIX TPOBOJTHUKOB). pabota BOJIETMCTD ABYXNPCACILHBIN,
Ha 6a3e LlenTpa "Touka Pocta" UCTOYHHK IHTaHuUA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3anad. 1 pelieHue
3a1a4
14 HccnenoBanue u NCHOIb30BaHUE CBONCTB DJIEKTPHUUECKUX 1 HaOJII0/IeHNe
KOHJIEHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCHMOCTb COIPOTHUBIICHUS IPOBOIHUKOB OT 1 pelieHue
TEMIIEPATypBhI. 3a1a4y
16 [TpakTuyeckas padora Ne 3 «Pacuér notpebnsiemoit 1 npakTuueckas | JlaTuuk Toxa, raTynk
ANEKTPOIHEPTHH COOCTBEHHOTO I0MaY. pabota HaNpsDKEHUS, aMIIEPMETP
Ha 6a3e Ilentpa "Touka Pocta" ABYXIPEACIbHBIN, BOJTBTMETP
JIBYXIPEIEIbHBIN, JIAMIIOUKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/] anexTpuueckux ycTponCTB. 1 pelieHue

3a1a4



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

18 Pewmenne 3anay Ha 3akoH J[xoyid - JIenna. 1 peuieHue
3a1a4
19 Pemtenue kaueCTBEHHBIX 3a1a4. 1 JIeIoBas urpa
IV. DnekTpoMarHuTHbIe sIBJEHUS Su
20 [Tonydenue u pukcupoBaHHOE H300pAKEHNE MATHUTHBIX TIOJIEH. 1 npaktuyeckas | Jlemoncrpanus
Ha 6a3e Llentpa "Touka Pocra" pabota «H3mMepeHne MarHHTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM». JaTYUK MAarHUuTHOI'O
0JIs, IBa
mTaTuBa, KOMIUICKT
HpOBOI[OB, HCTOYHUK TOKAa,
KJIHOY
21 N3ydeHue cBOMCTB J1€KTpOMAarHura. 1 Ha0JII0/IeHNE
22 N3ydenue Mosienu 31eKTpOABUTATENsL. 1 JIEKLIHA, IEM.
IKCIIEPUMEHT
23 DKCKypcusl. Oecena
24 Pemrenne xaueCTBEHHBIX 3a1a4. 1 perieHue
3ama4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUs. 1 JIEKIIUS, JIEM.
AKCIIEPUMEHT
26 OkcnepumeHTanbHas padota Ne 4 «Halnronenue oTpaxeHus u 1 AKCIIEPUMEHT OcBeTUTENL ¢ HCTOYHHKOM
MPEJIOMJIICHUA CBETa». cBera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocra" TIUTaHNs, KOMITCKT
NPOBOJIOB, LeieBas Tuadpar-
Ma, NOJYUWINHAP, IIaHIICT
Ha IIJIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OkcniepuMmeHTaNbHas 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,
HaTPaBIISIONIast C
M3MEPUTEIHLHOMN IIKaJOoMH,
coOMparoIye JINH3HI,




pacceuBaronias JIMH3a, ciaij
«Mojienb npeaMeTa B
pelitepe
28 DkcnepuMmeHTanbHas padota Ne 6 «OnpeenieHue riiaBHOToO 1 SKCIEPUMEHT
(hOKYCHOTO pACCTOSIHHSI U OIITUYECKOU CHJIBI JIMH3BI».
29 DkcniepuMeHTaNbHAs padota Ne 7 «Habmonenue naTepdepeHny u 1 SKCIEPUMEHT
T(PaKLIIU CBETA.
30 Pemenue 3a1au Ha mpeIoOMIICHHE CBETA. 1 perieHue
3a/1a4
31 DkcnepumeHTanbHas padbota Ne 8 «HabmroaeHue moaHoro 1 AKCIEPUMEHT
OTPaYKEHUS CBETa».
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a/1a4
33 3amuTa mpoekToB. [IpOeKTHI. WCCJICIOBAHHSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 odyuenus)
9kiacc
Haumen Conep:xkanue Kouauuect ®opma HUcnoas3oBanue Hara
OBaHUE BO 3aHSITHSA odopynoBanus «Touka
pa3jiena 4acoB pocTay
1 BBogHoe 3anaTre. HCTpyKTax Mo TeXHHUKe Oe3omacHocTH. 1 1 Oecena
|I. MarneTusm 9y
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIICPUMEHT
3 [TpakTrueckas padora Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKTHUIecKas
KoMIIaca. pabota




4 Marnurtsl. [eiictBue MaruuToB. Penienue 3agau 1 HaOI0IeHUE,
pelieHue
3aja4
OkcniepumeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTamm».
MarnutHas pyaa. [lone3nsie nckonaembie CaMapckoit 061acTu. MpEe3EeHTAlNA
JleficTBrE€ MarHUTHOTO NOJIs1. MarHuTHOE 10JIe 3EMIIU. JleMoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" «W3mMepeHue 10151 OCTOSIH-
HOI'0O MAaTHUTA». JaTYUK
Mar#MTHOTO IOJIA, MO~
CTOSIHHBIM MAar"uT I10JIOCOBOU
8 JleiicTBrEe MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a1a4
9 OkcnepuMmeHTalbHas pabora Ne 4 «3roToBiieHHE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3enTanus poeKToB. MCCIIEIOBAHMUSI
I'nasa Il. Dnekrpocrarnka 94
11 OkcnepuMeHTanbHast padora Ne 5 «CraTuyeckoe 3JeKTPUIYEeCTBOY. 1 HKCIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE IIEKTpUUecTBO. Perenne 3anau pelieHue
3a1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DneKTpuuecTBO B Urpymkax. Cxemsl paboThbl 1 MIpaKkTHYECKast
pabota
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoilcTBO GaTapeiku. 1 HaOJro/1eHue
17 DkcniepuMeHTalIbHAs pabota Ne 8 «300peTaem GaTaperky». 1 MpaKkTHIecKast
pabota
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
VCCIIEIOBAHMUSI
19 [IpesenTamus mpoeKToB. 1 Hay4HbIC
UCCIIEI0BaHMS
20 [IpesenTamus mpoeKToB. 1 Hay4HbIC

HUCCICI0BaHUA




I11. CBer 154
20 Hctounuku cBera. 1 aeknys, neM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" sKcrepuMeHT | cBeTa Ha 3,5 B, nctounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kaxk mMb1 BUIum? 1 JICKITHS, JICM.
HKCIEPUMEHT
22 [ToueMy Mup pa3HOLBETHBIM. 1 JeKUuUs
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCIIEPUMEHT
24 OxcnepuMenTanbHas padora Ne 10 «ConHedHble 3aH4UKN» sKcnepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha 6a3ze Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHMK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KpPYTOBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP 1 JIEKITHS, JIEM.
HKCIEPUMEHT
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, uctouHuk
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, TIETIeBAsT
nuadparma, MoNTyHUUIHHID,
TUTAHIIET Ha IIOTHOM JIU-
CT€ C KPyTrOBBIM
TPaHCHOPTUPOM
28 DKcKypeus 1 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 3amuTa mpoeKTOB 1 WCCJICTIOBAHHUSI

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

Hmozo

[Iporpamma npezmnonaraet pa3iandnabie GOpMbI KOHTPOJIS MPOMEXYTOUHBIX U KOHEYHBIX PE3YNIbTaTOB. B pe3ynbraTe n3ydeHus 1aHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaruxcs Oy/IeT MPOXOIUTh B TEYEHUE YUeOHOTO Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
IPAaKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMU JOIMUYECKUMHU LENOYKaMHU U 10Ka3aTesbcTBaMU. OLIeHUBAeTCs CaMOCTOSATEIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK XK€ paboTa yyallnuxcsi OLIEHUBACTCS C YUETOM UX aKTUBHOCTHU, KaUeCTBA MOJIrOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pelieHus 3afad. OlieHuBaeTcs TakKe yJacTUE B 00CYX AEHUH, KaYeCTBO 33JaBa€MbIX BOIIPOCOB, BJIa/ICHUE

MOHOJIOTMYECKOHN U INaJOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

WToroBas arrectanus 0 BHEYPOUHOM JeATEIBHOCTH ydyaiuxcs 7-9 knaccos «O3axaueHHass GPU3NKA» IPOBOIUTCS B (hopme
JMIAaKTHIECKOTO 3a/IaHUs B LIEJISIX ONPEeNICHHS CTETICHN OCBOCHHS yYaIlUMUCS Y4eOHOTO MaTepraa 1o MpakTUIeCKON QHU3MKe, B paMKax
OCBOCHMS OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsL.

3amaHusi OpUEHTUPOBAHBI HAa TPOBEPKY YCBOCHUS COACPIKAHUS pa3IesioB/TeM:

- 83aumodelicmsue mei (NIOMHOCMb 8eUecCmaa, CUla mperus, Kodgguyuenm mpenus) (Mooyas 1 knacc);

- D/leMeHmbl CMAMUKU, Meniosble A6JeHUs, JIeKMPOCMamuKd, 3aKoHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKU (M00YIb 8 Kaacc);
Dopma - oudakxmuueckoe 3a0anue (mecmol, NPaKmudecKue 3a0anusl, peulenue meop4ueckux 3a0a4) COCTaBICHbI B IByX BapHaHTaXx.
Bpewmst BeImoTHEHUST pabOTH — OJTUH YPOK.

Ilnan padorel (7 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHs bamn 3a

3aJaHUSl | COJlePKAHUS BBINOJIHEHH e
3aIaHuA

1 [IpakTrueckas pabdora. YMeHue cooparh MpakTHIECKYIO 1

YCTQHOBKY COTJIACHO 3aJIaHHsI
2 OnpenenurenbHas Gopmyia 3HaHue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEJINYHHBI CHJIa TPEHHS
3 N3mepenne Gpuznyeckoit YMeHue noiib30BaThCsl N3MEPUTEIILHBIMU 1




BEJTUYHHEI. npubopaMu, OMPEACIIATh LIEHY EICHUS
MPUOOPOB, U3MEPATH (PUINUECKYIO
BEJIMUUHY.

4 BoruncnutenbHble HABBIKH Bbruncnsats pusndeckyio BeIUUuHY, 1
3aMHCHIBATh PE3YNIbTAT B €AMHUIIAX
m3mepenus: C1U

MakcuMaabHOE KOJIMYECTBO OAIIIOB 3a BHIMOJTHEHHE paboThl coctaiser 10 Gaimos.
BricTraBiaenne oTMeTOK: oTMeTKa «5» - 80-100% - 8-10 6amta, ormeTka «4» - 66%-79% - 76amnoB,0TMeTKa «3» - 30%-65% - 6 — 3 Oama,
oTMmeTKa «2» - MeHee 30% - 0 — 2 Gaina.

Hrorosas arrecranms 7 Kjiacca
«O3agauennas 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 clelaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAHOBKH JJIs OIIpeiesieHHs 00beMa Tena;

e 3anumure GopMyIy JUIsl pacueTa MIOTHOCTH;

®  YKQKUTE pe3yNbTaThl U3MEPEHHUS MacChl IIIIMHIPA U €r0 00beMa;

® 3ANMINMTE YHCICHHOE 3HAaY€HUE IUNIOTHOCTH MaTepralla [WINHAPA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KproukoM, TMHAMOMETp ¢ npeaenoM usmepenus 1H, nuaamomerp ¢ npenenom usmepenus SH, 2 rpysa maccoit 100r,
HaNPAaBIISAONIAs, COOEpUTE IKCIEPUMEHTAIbHYIO YCTAHOBKY /IS onpeiesieHus: KodpduueHTa TPeHHsI CKOJIbXEHUSI MeXAY OpyCKOM U

MIOBEPXHOCTBIO HAMPABIIAIOLICH.
B Onanke oTBETOB:

e (CJeNalTe PUCYHOK SKCIIEPUMEHTAIBbHON YCTAaHOBKHU;



e zanumute GOpMyy Ul pacueTa KOG OUIIMEHTA TPEHUS CKOIbKCHUS;

e VKaxure pe3yibTaThl U3MEPEHUs Beca OpycKa ¢ Tpy3aMH U CUJIbl TPEHUS CKOJIbKEHUS MPU IBUKEHUHU OpyCKa ¢ TPY30M IO MOBEPXHOCTU
HAIPABJISIOLIEH;

e 3anummuTe YMCIEHHOE 3HaUYCHHE K03 pULmeHTa TpEHHs CKOJIbKECHHUS.

OTBeThI H KPUTEPHHU OLIEHHBAHKS BBINOJTHEHHS 3a1aHuii (7 Kaacc)
Bapuant Nel
1V =V,-V: 2) p=m/V

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

Coaep:xkanue KpuTepus Banasl
[TonHOCTHIO MPaBUIIBLHOE BBIMOJHEHHE 3aJaHUs, BKIIIOYAIOIIEee B ceOsl:
® CXEMaTHYHBIN PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (dopMmyny Ans pacyeTa HCKOMOI BEIWYMHBI IO JJOCTYIHBIM 7Sl U3MEPEHUsI BETUYUHAM (8 OaHHOM cyuae 0/is
onpeoeneHus NIOMHOCMU mea); 4
® TPABUJIBLHO 3aIIMCAHHBIE PE3YNbTATHI MPSMBIX U3MEPEHHUU (8 OGHHOM CIyuae pe3yibmamsl Usmepenusi Maccovl meid u
obvema mena);
e IOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE NCKOMOM BEITUIHHBI

[TpuBeneHbI Bce 371€MEHTHI MPAaBUIBLHOTO OTBETa 1-4, HO JoMyIleHa OmnOKa MPU BEIYUCICHUH 3HAUEHUST UCKOMOU
BEJIMYUHBI.

nJin

Jlomy1ieHa onmmOKa mpu 0003HAYCHUH €IMHUI] U3MEPEHUS UICKOMOM BETMYHUHBI. 3
nJin

JlomyiieHa omrOka B CXeMaTHYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET popMysia B OOIIeM BHJIE JAJIsI pPacueTa UCKOMOU BETUIMHBI




CrnenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, IPABUJIBHO NPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUN BEJIMYMH, HO HE
3anucana ¢popMmysa Ui pacyeTa HCKOMOW BETMUYMHBI, U HE MOJIyYEH OTBET.

nim

ITpaBuIbHO NpPUBEIEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMYNH, 3arucana GopMyra AJis pacueéTa HCKOMOM BEJIMYHHBL, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKHU.

N

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

3anucaHbl TOIBKO MPABUIIbHBIC 3HAUCHHUS MIPSIMBIX H3MEPEHUH.

NJIn

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

nim

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX U3MEPEHUH, U CIeTaH PUCYHOK IKCIIEPUMEHTAIBLHON
YCTaHOBKH

Bce CJIy4dau BBIITOJIHCHHS, KOTOPBIC HC COOTBETCTBYIOT BbIIICYKA3aHHBIM KPUTCPUAM BBICTABJICHHU 1, 2, 3 unu 4 6aIoB.
Pa3pO3HeHHBIe 3aIlliCH. OTCYTCTBI/IG TIOIIBITOK BBITIOJIHCHHUA 3aJaHUA

Maxcumanvuoii 6auin

Bapuant Ne2
1)

2y

2) Fynp= Frp  (Ipu paBHOMEPHOM JIBHYKCHUH ),

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



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

Copaepxxanue kpurepus

Banasl

[TomHOCTBIO TPaBUIIEHOE BHITIOIHEHHE 33/1aHUs, BKIIFOYAOIIEE B CeOsi:

® CXEMaTHYHBINA PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH;

e (dopMyIry s pacyeTa UCKOMOM BEIMYMHBI TIO JOCTYITHBIM JIJISI K3MEPCHHSI BETUIHHAM (68 OAHHOM Cyuae 05t OnpeoeieHus
Ko3hpuyuenma mperus);

® IPABWJIBHO 3alMCaHHBIC PE3YJIbTATHI IPSIMBIX U3MEPEHUI (6 OAHHOM Cyuae pe3yibmamvl UsMeperus 6eca meid ¢ 08yms
CPY3AMU U CUTLbL MPEHUSL CKOTbICEHUS),

e MOJyYCHHOE MPABHIBLHOE YUCIICHHOE 3HAUCHHE UCKOMO BEJTMUNHBI

[IpuBeeHbI Bce AIIEMEHTHI MPaBUIIHLHOTO 0TBeTa 1-4, HO MomyIieHa omnOKa Mpy BEIUMCICHUH 3HAYEHHS] HCKOMOM BETMYMHBI.
niim

JlomytieHa onmrOKa mpu 0003HAYECHUH €TUHUT] H3MEPEHUST UICKOMOW BETHYNHBI.

niim

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

Crenan pUCYHOK 9KCIIEPUMEHTAIIBHON YCTAHOBKH, IPAaBUJIBHO NPUBEICHBI 3HAYEHUS MPSMBIX U3MEPEHUI BEIMYHH, HO HE 3alicaHa
dbopmyna i pacueéTa HCKOMOW BEIMYMHBI, U HE MOJy4eH OTBET.

nJjin

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

NJIn

[IpaBmiibHO NpUBEEHBI 3HAYECHUS MTPSIMBIX U3MEPEHUH, IPUBEACH IPABUIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTaHOBKHU M (popMysia JUIst pacyeTa UCKOMOI BETMUNHBI




3anucaHbl TOJIBKO MPABUWIbHBIC 3HAUCHHS PSIMBIX U3MEPEHUM.

NI

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

NJIn

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

Bce CJIy4dau BBIIIOJHCHHS, KOTOPBEIC HE COOTBETCTBYIOT BBIICYKA3aHHBIM KPUTCPHUAM BBICTABJIICHUA 1, 2, 3 unu 4 6aIoB.
Pa3p03HCHHBIC 3alliCH. OTCYTCTBI/IG IIOIIBITOK BBIIIOJIHCHHA 3aJaHUA

Maxcumanvuoiii 6ain




Inan pa6otsl (8 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsieMmble yMeHUsI Bbana 3a
3aJlaHusl | COJlepPKaHUs BLINIOJIHEHH €
3aaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SBIICHUH TETUIONPOBOIHOCTH 1
1.2 ArperaTHble coctosinusi | UreHue rpa)ukoB HarpeBaHus TEIL. 1
BCIIECTBA
1.3 3aKOHBI ITOCTOSIHHOT'O TOKa [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HaxO0KJICHUS BEJTUYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
UTOTO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHUE SBJICHUHN TETUIONPOBOJIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEIIECTBA
2.3 3aKOHBI ITOCTOSIHHOT'O TOKa [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HaXOXICHUS BEIIMYMHBI IKCIIEPUMECHTAILHBIM METOJIOM
UTOTO 6

MakcuManabHOE KOJIMUYECTBO OANIJIOB 32 BHITIOJTHEHHE PabOThl COCTaBIseT _6_ 6amios.
BricTaBnenne orMeTok: oTMeTKa «5» - 80-100% - 5-6 0Oamna, ormeTka «4» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% - 2-3  Oamna,
oTMmeTKa «2» - MeHee 30% - 1  Gam.



IIpomexyTouHas aTTecTanus 8 Kjacca
«O3anauennas puzuka»Bapuant 1

1.Ha cHer noyioxuim Tpu Kycka CyKHa pa3jM4HOM OKpacKu: Oellblil, yepHbIil U 3eneHblid. Korjaa comHile npurpesno, To CIycTs HEKOTOpOE BpeMs
o1 HuMu npoTasii cHer (puc. 98). Kakum HoOMepoM Ha 3TOM pUCYHKe 0003Ha4YEHO OeJioe, YepHOe U 3eIeHOe CYKHO?

1. benoe — 1, uepHoe — 2, 3enmeHoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. bemnoe — 3, uepnoe — 1, 3eneHoe — 2.

2. Tlpu xakoit TemriepaType Ha4aJCs MPOIECC MIaBICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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100w

500 N
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{7 A
5 & 400
g B
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300 A
: 200 \-
1
A 'z
] § 12 18  Z4mun) O 10 20Mmun)

Pae. 101



1. CoGepuTe nens mo cxeme. OnpeaenuTe COMPOTHUBIECHUE MIEKTPHUECKUX JIaMI UCIIONB3Ys aMIIepMETp, BOJIBTMETP.

1
T
— L

Puc. 176

IIpomexyTouHas aTTecTanus 8 Kjaacca
«O3anayennas ¢pusuka»Bapuanr2

K nomeuke nmpuOuTHl JBa OJMHAKOBBIX JMCTa Oenol *ecTH. BHYTpeHHss MOBEpPXHOCTb OJHOTO M3 HHUX IMOKpPHITa
KOIIOTBIO, a Ipyras- GbTaBneHa onecrameil. K HapyXHOI MOBEPXHOCTH JIMCTOB MPUKIJIEEHBI BOCKOM CIHMYKU. MEXay JIMCTaMU MOMELIAI0T pacKaleHHBIN
MeTaJMueckui mapuk (puc. 93). OTHOBPEMEHHO JIM OTIAAYT CIUYKH OT JINCTOB JKECTH?

1 OpHOBpEMEHHO.
2. Ot 3aKOIMYeHHON OBEPXHOCTH CIIUYKU OTIMAIYT PaHBbIIIE.
3. Ot GurecTsICH MOBEPXHOCTH CITUYKHU OTHAYT PaHBIIIE.

2. Ilpu kakoi TemIiepatype Havajcs npolecc OTBepAeBaHMs?



f°c) a °c) 3

1200 p A
i z 100 SR .
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1
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300 h
. 200
h,
A 'R
o 5 12 18 ZWmuw) O 10 200uK)
1.50 °C; 2. 80 °C; 3.600 °C; 4. 1200 °C; 5. 1000 °C. Pac. 101

L4 C06epHTe OCIIb IO CXEME. OnpenenI/ITe pa60Ty, BBIITOJIHCHHYHO 3JICKTPUYICCKUMU JIAMIIAMHU B TCUHCHUC 5 MUH, UCIIOJIb3Ys aMIICpMETDP,

BOJIbTMETP, CCKYHOAOMCEP

B .
4
1
S =L

Puc. 176



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



OTBeTbl H KPUTEPHHU OLIEHMBAHMUS BbINOJIHeHHUs 3a1annii (8 kiace)

1 BapuanT
2. ITogKTFOunTh aMIIEpPMETP M BOJIETMETP, YUYHUTHIBAs MPABHJIA ITOAKIIOYCHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATTPSKEHHS )
4. I1o BerUCIUTENBHOU (POPMYIIE  ONPEACTUTH HCKOMYIO BETHUHHY.

2 BapuaHT
1)2 2) 2
3) 1. CobGparts 11emb 10 CXeME.
2. [ToaKIIFOYUTE aMIIEPMETP U BOJBTMETP, YYHUTHIBAS NIPABHIIA MTOJKIIOYCHHS TPHOOPOB.
3. [IpoBectr npsiMble H3MEPEHUS (CHIIBI TOKA M HANTPSHKCHHUS ).
4. [1o BEIYUCIUTENHLHOU (OPMYJIE  ONPEACTUTh UCKOMYIO BEJTUUHHY.



HroroBas artecTanusi Mo BHEYPOUHOU JESITEIBHOCTH ydamuxcs 9 kimaccoB «O3agaueHHasi Pu3nKa» MPOBOIUTCS B POpME3aIIUTHI TPOCKTOB.
dopma KOHTPOJIS — 3alluTa npoekTa. Benymumu Metonamu o0ydeHus SABISIOTCA: 00bICHUTEIbHO-MILTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
UCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, TIPOBEACHHUE NCCIICIOBAaHUI. DTH METO/IbI B HAUOOJIBIICH CTENIEHU
o0ecreunBaroT Pa3BUTHUC IMO3HABATCIIBHBIX HHTCPECCOB, MHTCIUVICKTYAJIbHBIX U TBOPUCCKUX CHOCOGHOCTGI\/JI. Poimn YUYHUTCIIA B O6y‘leHI/II/I MCHACTCA: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 Mpoliecca eATEIbHOCTH yJallluXcs U €€ pe3ysIbTaToB.
TpeboBaHus K 3alIUTe MPOEKTA:

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

(I[OHYCKaeTCFI 3a4YUTBIBaAaHHUC III/ITaT); HanOoJice BAXKHEIC IIOHATHA, 3AKOHBI U (bOPMyJ'II)I JUKTYIOTCA IJId 3allCH.

. HarnspHoe npencraBinenue Marepuania (C UCIONIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB, UCIIOJIb30BAHUE NTPE3CHTALIUH )
. Mcnonb30BaHue MPaKTUYECKUX MUHU-MCCIIEI0BAHUH (ITOKa3 OMbITA)

. KadecTBeHHbIE OTBETHI HA BOIIPOCHI CIIyLIaTeIeH o TeMe

. Yetko chopMyInpoBaHbl BEIBOIbI

IIpu6éan3uTebHbIe TeMbl TBOPUYECKHX IPOEKTOB, MPe3eHTALMIL:
1. Kak u3mMeputh HEU3MEPUMOE.
2. TouHOCTH M3MEPEHUIA.
4. Uctopus KaneHaps.
5. OT necoYHbIX 4acoB /IO AaTOMHBIX.
8. ConHeunas cucrema
9. CkopOoCTh ABMKEHHSI TPAHCIIOPTA B TOPOJIE
10. Dueprus Betpa
11. Kak ynepxatb paBHOBECHE

12. Tlouemy manmaroT Tena
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