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Jlesanbsr 2023

HopmaTuBHas 0a3a
NporpamMmsbI:

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

e denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIM CTAHAAPT OCHOBHOTO 0011er0 oopasosanus (ITpukas
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuun ot 17 nexadps 2010 r. Ne 1897, B penakuuu nprkasza

MunucrepcTBa oopaszoBanus U Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 aexadpst 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMMa OCHOBHOT'O 00IIero 00pa3oBaHusi, 0JJOOpEeHHasl pelieHuEeM
dbenepabHOTO Y4eOHO-METOANYECKOT0 00BeAMHEHUS 110 001IeMy 00pa3oBaHuto (MpoTokoi ot § ampens 2015 r. Ne
1/15);

e OenepanbHBI IepeYeHb Y4eOHUKOB, PEKOMEH/IOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepanuy K UCIOIB30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00111e00pa30BaTeIbHbIX OpraHu3alUsaX
IPY peaTn3aliry UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX TPOrpaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'0O 00I1Iero, cpeJHero oo1iero o0pa3oBaHus, yTBep kKJIeHHbIN prukazoM MuHHCTEpCcTBA 00pa30BaHUs U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MeHEHUAMHU U TONIOJIHEHUSMHU.

e ®denepanbHbIN NepedeHb YUEOHUKOB, PEKOMEH/I0BaHHBIX (JIOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit deneparuy K UCTIOIB30BAHUIO B 00pa30BaTEIbHOM IIPOIIECCE B 00IIE00pa30BaTEIbHBIX OPTaHU3AIUSIX
IpU pealn3alnry UMEIOLINX TOCYAaPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHbIX IPOrpaMM HadyalbHOTO OOLIETO,
OCHOBHOTO O0I1I€T0, CpEeTHETr0 O0IIero 00pa3oBaHusl, yTBEPXKIEHHBIN MTprKa3oM MuHHCTEpCTBA 00pa30BaHus U
Hayku PO ot 31 mapra 2014 roga Ne 253 ¢ U3MEHEHUSAMH U IOTIOTHEHUSIMH.

e [lepedeHpb opraHu3zauii, OCyIIECTBIISIOMINX BBIITYCK yU€OHBIX OCOOUH, KOTOPbIE TOMYCKAIOTCS K
UCIIOJIb30BAaHUIO NP peasin3allii UMEIOIINX FOCyIapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeIbHBIX IPOrpaMM
HAYaJIbHOTO 00I1[Ero, OCHOBHOI'O OOIIET0, CpeIHero o0Iiero 0opa3oBaHus, yTBEpKIAeHHbINA Mprka3oM MuHoOpHayKH
P® o1 09.06.2016 Ne 699;

e (OcHoBHas 0Opa3zoBaresbHas MporpaMMa OCHOBHOTO o011iero oopazoBanust MKOY OOIII x. JleBansr,

e [IpumepHbIe IporpaMMbl BHEYPOUYHOH AesTenbHOcTH. HavansHoe n ocHOBHOE oOpa3oBanue / [B. A. ['opckwi,

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

e [Iporpamma ocHoBHOrO 001IeTO 0OpazoBanust. Gusuka. 7 - 9 knaccel (aBTopsl: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.,

JlaTa yTBepxKICHUS:

03. 07.2023r.

OO01IEe KOJINYECTBO YACOB:

102




VYpoBeHb peanuzanuu: 0a30BBIi

Cpok peanuzaiuu:

01.09.2023 - 31.05.2027

ABTtop(bI)paboueit Kpaesa H.T'.
IPOTrpaMMBbI:
MecTo TMCUMIIMHBI B Y4eOHOM IJIaHe
IIpeamer
Mpexmernas pen KoaudecTBO 4acoB B HeAEII0
JIACTh
obaac Kaace 5 kiace 6 KiIacc 7 kaace 8 kiace 9 kiace
Oo6s3aTenbHas yacTh (peaepanbHbIil KOMIIOHEHT)

0 0 1 1 1
EcrecTBeHHOHAY = =
JHBIE TDEIMETEY Odusuka Yacts, hopMupyemasi yaaCTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHH (PETMOHAIBHBIN KOMIIOHEHT U

p KOMITIOHEHT 00pa30BaTEeIbHOTO YUPEIKICHHUS )

0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHHCTPAaTUBHBIX KOHTPOJIBHBIX PA0OT: 0 0 0 0 0
KoHTponbHbIX paboT: 0 0 0 0 0
JlaGopaTopHBIX paboT: 0 0 0 0 0
[IpakTuyeckux padbot: 0 0 27 11 12

|. Il.ianupyemble pe3yJibTaThl 0CBOEHHS Kypca BHEYPOUHOM J1eTeJIbHOCTH N0 (pu3nke

[Iporpamma no3BosisieT 1OOMBATHCS CIEAYIOLIUX PE3YIbTATOB OCBOECHHUS Kypca BHEYPOUHOMU JAESTEIbHOCTH

HaszBanue OcHoBHasi rpynmna y4ammxcs
npeaMera (BKJIIOYASI HHTETPUPOBAHHBIX)
Kypca

Bueypoun

IIpenmeTHbIe

MeTanpeamMeTHbie JInyHocTHLIE
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- YMCTb INOJIb30BATHCA
MCTOJaMH HAYYHOT'O

P. —ymets paboTath 1o
MIPEI0KEHHBIM

-pa3BuBaTh
ITI03HABATEIIbHBIC




«Pu3uka
B 3a/layax
"
IKCIIEPUM
eHTax»

WCCJICIOBAHMUSI SIBIICHUUTIPUPOJIBI;

- MPOBOIUTH HAOJIOICHUS,

IUIAHUPOBATh UBBIIOJIHATH

IKCIIEPUMEHTHI;

-00pabaTbIBaTh pe3yabTaThl U3MEPEHUI;

- IPEJICTABIIATh PE3Y/IbTaThl U3MEPEHUH C
MTOMOIIBIO TabJuIL, TpaduKoB U HOpPMYIT;

- 00HAPYKUBATh 3aBUCUMOCTH MEKIY
bu3nYeCKUMU BeIMUYNHAMU;

-00BSICHITD TIOJy4YCHHBICPE3YIbTAThI U
JIeJIaTh BBIBO/IBI,

-OI[EHUBATh TPAHUIIBI TOTPEITHOCTEH
pe3yNIbTaTOB U3MEPEHHUIA;

- YMETbh IPUMCHSITH TCOPETUICCKUE 3HAHUS
1o (hu3mMKe Ha MPaKTHKE;

-pemath (GU3NIECKHE 3a/1a9l HA
MIPUMEHEHUETIONYYEHHBIX 3HAHUM;

- BBIBOJIUTH U3 IKCIIEPUMEHTAILHBIX (DAKTOB H
TEOpETUUYECKUXMOeNel GU3NIECKre 3aKOHBI,
YMETb JOKIIAbIBATh OPE3YIbTaTaX CBOETO
WCCIICJIOBAHMUS,

- y4acTBOBaTh B AUCKYCCUU, KPATKO U

TOYHO OTBEYATH HA BOTIPOCHL;

- -UCTOJB30BaTh CIPABOYHYIO JUTEPATYPYH
JIPYTHE UCTOYHUKH WH()OPMAIIHH.

WHCTPYKIHUSM; YMEHHUEU3IIAraTh MBICIH
B UETKOH JIOTHYECKOMN
MOCIIEI0BATEIbHOCTH; aHAIU3UPOBATH
COOCTBEHHYIO pabOTyY:COOTHOCHUTD TUIaH
Y COBEpIICHHBIE ONEPallH, BBIICTIATh
3Tarbl U OLIEHUBATh MEPY OCBOCHHUS
Ka)KJI0T0, HaXOUTh OUIHNOKH,
YCTaHABIUBAThH UX MIPUYMHBI.

I1. — oprieHTHPOBATHCAB CBOECH CUCTEME
3HAHUI: OTJINYATh HOBOE OT YXKeE
W3BECTHOTO; NiepepabaThiBaTh
MOJIYYCHHYIO HH(POPMAITHUIO, JIeTIaTh
BBIBOJIBI B pE3YJIbTaTe€ COBMECTHOM
paboThI BCETO KJlacca; yMETh
aHAJIM3UPOBATH SIBJICHUS

K. — ymers paGotars Biape u
KOJUICKTUBE; 3P HEKTHBHO
pacrpenenaTb 00s3aHHOCTH

HHTCPCChI, MHTCIUICKTYAJIbHBIC
TBOPYECKHUE CIIOCOOHOCTH YYaIMXCS;

- MOTUBHPOBATH CBOUICHCTBHS; BBIPAXKAThH
TOTOBHOCTH B JIFOOOM CUTyal[uu
MOCTYIIMTHB COOTBETCTBUH C IPABUIIAMHU
IIOBEICHUA;

- BOCIIPUHUMATh PEYbYyUUTEA
(OJTHOKJIACCHUKOB), HETIOCPEJICTBEHHO HE
OOpalICHHYIO K yJaleMycs;

-OlLIEHUBATh COOCTBEHHYIO YUeOHYIO
JESATeTbHOCTh: CBOMIOCTHKCHUS,
CaMOCTOSTEIbHOCTh, HTHUIINATHBY,
OTBETCTBEHHOCTH, IIPUYMHBI HEYAa4Y




B npouecce BHEYpPOUHOIi 1eATEILHOCTH B HIKOJI€ PelIalOTCs CJIeyIlHe KOPPEeKIHOHHO-PA3BUBAIOIINE 3a1a4H:
1. Pazsumue u xoppexyus enumanus
2.Dopmuposanue YHUBEPCAlIbHbIX YUEOHbIX YMEHUL

3.Pazsumue peuu

CO}:[ep)KaHl/Ie BHECYPOYHOU AeATEJIbHOCTH MO (pusuke «DHU3HUKA B 3a1a49aX U IKCIEPUMEHTAX)

7 kaacce
Ne Ha3Banue pasagesa (TeMbl) Conep:xanue yueOHOIo npeamera, Kypca
1. | IlepBoHauaabHbBIE CBEEHHS O Llena nenenust usmepurenbHoro npudopa. OnpeneneHue HeHbl AeIeHUS U3MEPUTEIBHOTO HUIUHIPA.

OnpeﬂeneHHe TCOMCTPUYICCKUX Pa3MEPOB TCJIA. H3rorosnenue HU3MCPUTCIIbHOI'O NUJIMHAPA. I/IBMCpCHI/IC

CTPOCHUH BELIECTBA
TEMIICPATYPHI TCJIA. HSMepeHI/Ie pasMEpPOB MaAJIbIX TCJI. I/I3MepeHHe TOJIIIMHBI JIMCTA 6y'MaFI/I.

2. | B3aumopneiicrBue Te W3mepeHue ckopocTH JABMKEHUS Tena. M3mepenune Macesl Tena HenpaBuibHON Gopmbl. 3Mepenue
IUIOTHOCTH TBEpJOro Tena. Mi3Mepenne oobema mycToTsl. MccnenoBanne 3aBUCUMOCTH CHIIBI TSKECTH
oT Maccel Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CliojkeHue CHl, HalpaBJIeHHbIX 110 OJJHOU
npsiMoit. M3mepenue xectkocTu npykunbl. 3mepenue ko3 puirienTa cuiibl TPEHUs CKOJIbKEHHUS.
Pemennie HecTaHIapTHBIX 3a/1a4

3. | JlaBiaenue. /[aBieHue KUAKOCTEH 1 HccnenoBanue 3aBUCUMOCTH JIABJICHUS OT TUIOMIAIN TTOBEpXHOCTH. OnpeieNieHre qaBIeHHsI
TBEPAOro Tena. Beunciaenue cuibl, ¢ KOTOpoit atMocdepa JaBUT Ha MOBEPXHOCTH cTona. OnpeeneHue
Macchl TeJa, TuIaBaroiero B Bojie. Onpenenenue miIoTHOCTH TBepaoro tena. Onpenenenrne oobema
KycKa JibJia. MI3ydeHue yciioBus TUIaBaHus Tel. PerieHne HecTaHIapTHRIX 3319

ra3oB

4. | PaGoTra 1 MOIIIHOCTB. Beruucnenue paboThl 1 MOITHOCTH, pa3BUBAEMON yUEHHKOM Ipu noabeme ¢ 1 Ha 3 saTax.
Omnpenenenue BeIMrphinia B cuiie. HaxoxaeHue nieHTpa TsokecT miockoit ¢purypsl. Beruncnenne KI1/]
HAKJIOHHOM INTOCKOCTH. MI3MepeHne KuHeTuYeCcKon sHeprun. M3mepenne noTeHuaabHOU SJHEPIUH.
Pemenne HecTaHAapTHBIX 3a7a4.

JHeprus

8 Kkiacc

[ Ne | Haspanue pasziesa (TeMbl) | Coaep:kanue yueGHOIo npeaMera, Kypea




Du3nyeckii MeToI M3yYeHHu st Onpeznenenue eHbI JeneHus puOopoB, CHATHE MoKa3zaHuid. OnpeneneHne morpenHocTei
NPHUPOABI: TEOPeTHYECKHUIH H U3MEpEHUI.

IKCIIEPUMEHTAJIbHBIH

TennoBble ABJIeHUS U METOAbI UX Onpeznenenue yJUIMHEHMs TeJla B IpoLiecce U3MEHEHUs TemuepaTypsl. Penienne 3a1a4 Ha
OIpe/iesIeHUE KOJIMYECTBA TEIUIOTHI. [[pruMeHeHue TenaoBoro paciimpeHus i perucTpanum

Hcc1e10BaHUA

TCMIICPATYPHBI. HCCJ’IGI{OB&HI/Ie IIPONLECCOB IJIABJICHUA U OTBEPACBAHMA. HSy‘ICHI/Ie YCTpOﬁCTBa
TCIIJIOBBIX I[BHFaTeHCfI. HpI/I60pBI JJI1 UBMCPCHU A BJIAJKHOCTHU BO31yXad.

JJleKTPUYeCKHUE ABJIEHUS U METOAbI Ornpezenenne yAaelIbHOr0 COMPOTUBIICHUS TPOBOJHUKA. 3akoH OMa Juist yyacTka uenu. Pemenue
3anay. MccrnenoBanue U UCMOIb30BaHUE CBOMCTB EKTPUUYECKUX KOHAEHCATOPOB. Pacuer
notpebasieMmoit anektposHepruu. Pacuer KII/ snexkrpuueckux yctpoiicTs. Pemenue 3a1a4 Ha 3aKOH
Jxoyina -Jlenna.

HX HCCJIeJ0BaAHUA

DJIEeKTPOMAarHUTHbIE SIBJICHUS [Tonyuenue u pukcupoBaHHOE N300paKeHNE MAarHUTHBIX ToJieil. 3yueHue cBOMCTB
anekTpomaruuta. 3ydueHue Moieu 31eKTpoABUraTes. Pernenre kadecTBEHHbBIX 3a/1a4.

Onruka N3yuenune 3akoHoB oTpakenus. Habmroienue oTpaxkeHus U mpesioMmyieHus ceeta. M3o0paxenus B
nuH3ax. OmnpeneneHue raBHOro (OKYCHOTO pacCTOSIHUS U ONTHYECKOM cuiibl THH3bI. Habmonenue
uHTepdepeHn cBeTa. Pemienue 3aa4 Ha npesiomsieHue ceeta. HabitoieHrne ojHoro oTpaxeHus

CBETA.
9 kJiacc
Ha3Banmne pasnena (Tembl) Coaepsxkanue y4eOHOI0o nmpeaMera, Kypca
Marnerusm Komnac. [Ipunmun padotst Maraut. MarauTsl noiaocoBsle, 1yroBblie. MaruutHas pyaa. MarautHoe

rojie 3emutH. M3roroBiaeHne MarauTa. Pemenne kauecTBEHHBIX 3ajJa4.

DJIEKTPOCTATHKA DJIEKTpHUUYECTBO Ha pacdyeckax. OCTOPOKHO CTATUYECKOE AIEKTPUIECTBO. DIEKTPUUYECTBO B
UTpYILIKaxX. DIEKTPUUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perenre HecTaHIapTHBIX 3a]1a4.
Cget Uctounuku cBeta Y cTpoicTBO riasza. ConHeuHble 3aiunku. TeHnb. 3aTMenue. [[BeTa KOMIakT aucka.

Mpsuibnbil criekTp. Pagyra B npupoae. Jlynusie u Conneunsie 3armenusi. Kak ciomars nyu? Kak
3a)kKe4b OrOHb? Perenrne HecTaHJapTHBIX 3a/1a4.

Metoabl 00yueHusi 1 GOpMBbI OPraHU3aALUH AeSITeTLHOCTH 00YYAIIUXCS
Peanuzanus nporpaMMbl BHEYpOUHOH JesTedbHOCTH «Ilo3HaeM Gu3uKy» mpeanonaraeT HHIMBUAYAIBHYIO U TPYIIIOBYIO paboTy 00yJarounmxcs,

IMJIAaHUPOBAHUC U TPOBCACHUC UCCICIOBATCIILCKOI'O SKCIICPUMCHTA, CaMOCTOSITEIIbHBIHN C60p JAaHHBIX IJId PCHICHUSA NPAKTUYCCKUX 3a/iad, aHaJIu3 U

OLICHKY MOJTy4YEHHBIX Pe3y/IbTaTOB, U3rOTOBJICHNE T0coOUit n Moeneit. [IporpamMmma npeaycMaTpuBaeT HE TOJIBKO 00yYaroIue U pa3BUBAIOLINE




e, €€ pealn3alus CloCOOCTBYET BOCIIMTAHUIO TBOPUYECKON JINYHOCTH C AKTUBHOM KU3HEHHOM MO3UIMEN. BBICOKMX pe3yIbTaTOB MOTYT JOCTHYb

B JIaHHOM CJIy4ae HE TOJBKO YUECHHKH C XOPOIIEH IIKOJILHOW yCIIEBaeMOCThIO, HO U BCE LIEJICYCTPEMIICHHbBIE aKTUBHBIC pe0sTa, YK€ ClIeIaBIIne

CBOH mIpo(eccCOHaNIbHBIN BBIOOD.

OOyueHue ocyiecTBisieTcs pu nojaepxke LlenTpa 06pa3oBaHus eCTeCTBEHHO-HAYYHOM HaMpaBlieHHOCTH «To4ka pocTay, KOTOPHI

CO3/1aH JUIsl pa3BUTHS Y O0yUaIOUIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, THPOPMAIIMOHHOIN IrpaMOTHOCTH, (POPMUPOBAHUS KPUTUYECKOTO U
KpPEaTUBHOTO MBIILJICHUS, COBEPIICHCTBOBAHIS HABBIKOB €CTECTBCHHO-HAYYHOW HAIIPABICHHOCTH, a TAKXKE JUISl PAKTUICCKOM OTPaOOTKH y4eOHOTO

MaTepuaia rno yueoHomy npeamery «Pusukar.

PaGouas mporpamma mo Kypcy HampaspJ/ieHa HA 1eJieBble OpHEeHTHPHI nporpammbl Bocnutanuss MKOY OOII a. JIleBanbl,

KOTOPbIC€ YUYTCHbI B OIIPEACICHUH BOCIIMTATEC/ILHBLIX 3a1a4.

TemaTnueckoe mianupoBanne (1 200 odyuenus)

Haumen Conep:xanue Koanuect dopma Hcnoan3oBanue JlaTa
OBaHHUE BO 3aHATHSA odopynoBanus «Touka
pasznena 4acoB pocTa»
1 BBoaHoe 3anaTHe. IHCTpYKTax MO TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Llentpa "Touka Pocta" g poBoii 1aboparopueit
"Touka pocra"
(nemoHcTpanusa
TEXHOJIOTUU U3MEPEHN)
. IllepBoHaYa/IbHbIE CBEICHUS O CTPOCHUH BelEeCTBA A
2 OkcnepuMeHTanbHast padbora Ne 1 «OnpeneneHue HEHbI JeIeHUS 1 sKcriepuMeHT | JInHelika, JeHTa MepHas,
Pa3INYHbIX TPHUOOPOBY. M3MEPUTENbHBIN IUIUHID,
Ha 0a3e Llentpa "Touka Pocra" TEPMOMETP, JATUUK
TEMIIEPATYPHI
3 OxcnepuMmeHTanbHas padota Ne 2 «OmnpeneneHne reoMeTPUIeCKUX 1 skcniepuMeHnT | HaGop reomerpudeckux
pa3MepoB Te». Ten
Ha 6a3e LlenTpa "Touka PocTa"
4 [TpakTuyeckas padora Ne 1 «M3roroBneHre U3MEpUTEILHOTO 1 IIpaKTUYECKast
WIAHIPAY pabota




5 DOxcnepumeHTanbHas padota Ne 3 «M3mepenne TeMneparypsl TE AKCIICPUMEHT
6 OkcnepuMeHTanbHast padora Ne 4 «3MepeHne pazMepoB MajbIX HKCIEPUMEHT
TEI.
7 DkcniepuMeHTaNbHAsA pabota Ne 5 «3mMepeHne TONIUHBI THCTa SKCIEPUMEHT
Oymaru»
aaBa |l. BzanmopeiicrBue Ten |
I Il. B 1
8 OkcnepuMeHTanbHast padora Ne 6 «V3MepeHne CKOpOCTH JBUXKEHUS AKCIIEPUMEHT
TEI.
9 Pemenue 3ana4 Ha TeMy «CKOPOCTh PABHOMEPHOTO JIBHIKEHUS» pelieHue
3a1a4y
10 OkcnepuMeHTanbHast pabota Ne7 «M3mepenue maccol 1 karm HKCIIEPUMEHT 3JIEKTPOHHBIE BECHI
BOJBI».
Ha 6aze L{entpa "Touka Pocra"
11 OkcnepuMeHTalbHas pabora Ne 8 «3MepeHue MI0THOCTH KycKa sKcnepuMeHT | Jlunelika, neHTa mepHas,
caxapa» U3MEPUTENbHBIN HWINHAD,
Ha 6a3e IlenTpa "Touka Pocra" AIIEKTPOHHBIE BECHI
12 OkcnepuMeHTanbHast padora Ne 9 «3mepenue mIoTHOCTH sKcrepuMeHT | JInHelika, JeHTa MepHas,
XO3SIICTBEHHOT'O MBLIIaY. M3MEPUTENIbHBIN [IUITUH]
b
Ha 6a3e LlenTpa "Touka Pocta" AIIEKTPOHHBIE BECHI
13 Pemenne 3aay Ha TeMy «IIlTOTHOCTH BemiecTBay. peuieHue
3a1a4y
14 OkcnepuMeHTanbHast padora Ne 10 «MccnenoBanue 3aBUCUMOCTH JKCIIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJa.
15 OkcnepuMeHTanbHas padora Ne 11 «Omnpenenenue Maccsl 1 Beca JKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaTbHAs padota Ne 12 «CiiokeHHe CHIT, HalpaBICHHBIX skcniepuMeHT | LlraTtus, peryar, nuHelka,
10 OAHOMN IPSAMOI». JIBA OJIMHAKOBBIX TPYy3a, 1B
Ha 6a3e Ilentpa "Touka Pocra" O110Ka, HUTH HEPaCTKUMAS,
JIMHEHKA U3MEPUTEIIbHAS,
JUHAMOMCTD
17 DkcniepumeHTaNTbHAs padota Ne 13 «3mMepeHue )KeCTKOCTH skcnepuMenT | Lltatus ¢ kpenexom, Habop
MPYKUHBD» MPpYKWH, HAOOp TPy30B,
Ha 6a3e [lenTpa "Touka PocTa" JMHCHKA, THHAMOMCTD
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue ko3 dunmenta sKcnepuMeHT | JlepeBsiHHBIN OpYCOK,

CHJIBI TPEHUS! CKOJIBKEHUSD.
Ha 6a3e LlenTpa "Touka PocTa"

Habop TPy30B, MEXaHU-
qyecKasi CKaMbsl,
JTMHAMOMET]




19 Pemenue 3anaq Ha Temy «Cuiia TpeHUS. 1 pelieHue
3a/1a4y
I11. JaBienue. /laBjieHue ;KUAKOCTeli U ra3oB 74
20 DOkcnepuMeHTanbHas padota Ne 15 «VccienoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
JaBJICHUS OT IJIOLIAAH MOBEPXHOCTU»
21 OkcnepuMeHTanbHas padota Ne 16 «OnpenencHue naBiIeHUs 1 AKCIEPUMEHT
LWIMHIpUYEcKoro Tenay. Kak mbl Buaum?
22 OkcnepuMeHTanbHast padora Ne 17 «BrruricieHne CHITbl, C KOTOPOi 1 AKCIIEPUMEHT
aTMoc(epa JaBUT Ha MOBEPXHOCTH cToian. [louemy mup
Pa3HOIBETHHIM.
23 OkcnepuMmeHTanbHas padora Ne 18 «Omnpenenenue maccol Tena, 1 SKCIIEPUMEHT
JIABAIOIIETO B BOJIEY.
24 OkcnepuMmeHTanbHas padora Ne 19 «OnpeneneHue niIoTHOCTH 1 skcnepuMeHT | Jlunelika, neHta mepHas,
TBEPAOTO TEJIay. WU3MEPUTENbHBIN HUIUHID,
Ha 6a3e IlenTpa "Touka PocTa" ANIEKTPOHHBIE BECHI
25 Pemenne kauecTBeHHBIX 33/1a4 Ha TeMy «[lmaBanue Tem». 1 pelieHue
3a/1a4y
OkcnepumenTanbHas padora Ne 20 «3ydenue ycnoBuil miaBaHus 1 dKCIIepuMeHT | JMHamomerp, mraTus
26 TEI. YHUBEPCAIBHBIN, MEPHBIH
Ha 6a3e IlenTpa "Touka PocTa" IR
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIUaJIbHOI'O ITJIaCTHKA,
HUTB, MOBApPCHHAsA COJIb,
najiouka JJis repeMenimn-
BaHUA
IV. PaboTa 1 MOIITHOCTH. JHEPTUA 8u
27 OkcniepuMeHTanbHast padora Ne 21 «Beraucienne padboTHl, 1 SKCIIEPUMEHT
COBEPILIECHHOH IIKOJILHUKOM Ipu nogbeMe ¢ 1 Ha 3 aTtax»
28 DkcniepuMeHTaNbHas pabota Ne 22 «BrruuciieHrne MOITHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOU MIKOJILHUKOM IMPH MogbeMe ¢ 1 Ha 3 3Tax»
29 OxcnepumeHTanbHas padota Ne 23 «OmnpeseneHue BHIMTPHIIIA B 1 skcriepuMeHT | IloaBwxHbIN 1
CHJIE, KOTOPBIH JaeT MOABUKHBINA M HETIOBHKHBINA OJI0K». HEMOIBIKHBIN OJIOKH, HAOOP
Ha 6a3e Ilentpa "Touka Pocra" I'PY30B, HUTb, TUHAMOMCETD,
IITaTUB, TNHCHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHue

3a1a4




31 OkcnepuMeHTanbHas pabota Ne 24 «Bwruucnenue KI1/] nHakinonHoH 1 skcnepument | Lltatus, Mexannyeckas
IIJIOCKOCTHN)). CKaMbs, 6pyCOK C KprO4KOM,
Ha 6a3e Llentpa "Touka Pocra" nuHelKa, Habop rpysos,
JUHAMOMETP
32 OkcnepuMeHTanbHas padorta Ne 25 «3MepeHrne KHHETHIECKOM 1 AKCIEPUMEHT
SHEPTUU TeJlay
33 Pemenue 3anau Ha Temy «KuHetnyeckast SHEPTrush». 1 pelieHue
3a1a4y
34 HTOroBblii KOHTPOJIb 3HAHMIA. 1 JUIaKTHYECKO
€ 3a/1aHue
34
Hmozo
TemaTuueckoe njaanupoBanue (2 200 o6yuenus) xnacc
Haumen Conep:xanue Kouaunyect ®opma Hcnoab3oBanue Hara
OBaHHE BO 3anATusd odopynoBanus «Touka
pasjiena 4acoB pocTay
|. ®uznyeckuii MeTo U3yYeHHs NPUPObI: TEOPETHYECKHIT 1 34
JIKCNEPUMEHTAJILHbIH
1 BBoaHoe 3ansTHE. THCTpYKTaX 1O TEXHUKE O0€30MacHOCTH. 1 Oecena O3HakoMJIeHHE C
Ha 6a3e Ilentpa "Touka Pocra" nudpoBoit maboparopueit
"Touka pocra"
2 DkcniepuMmeHTanbHas padora Ne 1 «OnpeneneHnre 1eHbI AeTCHUS 1 skcriepuMeHT | JIunelika, nenra mepHas,
npuOOpPOB, CHATUE MOKA3AHUI» M3MEPUTEIIbHBIH LIUIHHIP,
Ha 6a3e IlenTpa "Touka Pocra" TEPMOMETD, TATIHUK
TEeMIEPaTypPhl
3 Onpenenenne NorpemiHocTel N3MepeHus. Perenre kaueCTBEHHBIX 1 pelieHue
3az1ad. 3ama4y
I'masa |l. TenyoBbIe ABJIEHUS U METOALI HX HCCIETOBAHUSA 8u




4 Ornpezenenne yAJIMHEHHs Tela B IPOLECCe U3MEHEHUS 1 OIBIT - JlaboparopHsrit
TeMIIepaTyphl UCCJICJIOBAHUE | TEPMOMETP, NaTUUK
Ha 6a3e LlenTpa "Touka PocTa" TeMIepaTypbl
5 Pemrenne 3aau Ha onpezeseHue KOJIN4eCcTBa TEIIOTHI. 1 peuieHue
3a1a4y
6 [IpumeHeHue TemI0BOro paciupeH s sl perucTpaluu 1 pe3eHTalus
TeMIepaTypbl. AHaJIN3 U 000011IeHnEe BO3MOKHBIX BApUAHTOB
KOHCTPYKLUU.
7 DkcniepuMeHTaNTbHAs padota Ne 2 «VccrmenoBanue mpoIeccoB 1 dKcIepuMeHT | JlaTumk Temmeparypel,
IUIABJIEHUS U OTBEPACBAHUSY. KaJIOpUMETP, COCY €
Ha 6a3e LlenTpa "Touka Pocra" TAIOIIHUM JILTIOM, COCYIL €
BOJOMH, DJICKTPOHHBIC BCCHI.
8 [IpaxTuueckas padora Ne 1 «3yueHue cTpoeHus KpUCTAIIIIOB, UX 1 IIpaKTHYECKast
BBIPALIBAHUE. pabota
9 N3ydeHue ycTpoiiCTBa TEIUIOBBIX ABUTATEIICH. 1 JeKIus
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TeMneparypel,
Ne 3 «Onpenenenue BIaXHOCTH BO3yXa B KAOMHETAX IIKOJIbD» TEPMOMET, MapJis, COCY €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauecTBeHHBIX 3a7a4 Ha onpenenenue KI1/] remiosoro 1 perieHne
nsurareins. https://uchitel.pro/3agaun-Ha-KOa-TEIIOBBIX - 3amaq
JIBUTaTeek/
1. DnexkTpuyeckue siBJIeHUS U METOAbI HX HCCIEI0BAHUSA 8u
12 [Tpaktrueckas padora Ne 2 «Onpenenenue yaeabHOTO 1 npaktudeckas | Jaruuk Hanpsokenus,
CONIPOTHUBJICHUS PA3IUYHBIX ITPOBOJTHUKOB). pabota BOJIETMETP JBYXIPE/IE/IbHBII,
Ha 6a3e IlenTpa "Touka PocTa" UCTOYHHK IHTaHUA,
KOMIUJIEKT IIPOBOAOB,
PE3UCTOPBI, KITFOY
13 3akon Oma a1 yyactka uenu. Pemenue 3amad. 1 pelieHne
3a/1a4
14 UccnenoBanue v UCTIOIB30BAHUE CBOMCTB ANEKTPUUECKUX 1 HaOI0IeHNe
KOHJIEHCATOPOB.
15 Pemrenue 3aay Ha 3aBUCUMOCTb COMTPOTUBIICHUS TPOBOTHUKOB OT 1 perieHne
TeMIIepaTyphl. 3a1a4



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

16 IIpakTuueckas padora Ne 3 «Pacuer norpebnsiemoit 1 npaktudeckas | Jaruuk Toka, naTumk
AJIEKTPOIHEPTUU COOCTBEHHOTO JOMay. pabota HAMPsIKCHUSA, aMIIEPMETP
Ha 6a3e Llentpa "Touka Pocra" ABYXIPEICILHBIN, BOIBTMETD
NIBYXIIpEIeTbHBIH, TaMITOYKa,
HUCTOYHUK IIUTAHUA,
KOMILJICKT ITPOBOJOB, KJIFOY
17 Pacuér KIIJ] anmekTpuueckux yCTpONCTB. 1 perieHue
3a1a4
18 Pemenue 3anay Ha 3akoH JIxoyins - JIenHna. 1 perieHue
3a1a4
19 Pemenue kauecTBEHHBIX 3a/1a4. 1 JIeTI0Bas Urpa
IV. DnekTpoMarHuTHbIe sIBJEHUS Sy
20 [Tonydenue u pukcupoBaHHOE M300pAKEHNE MATHUTHBIX TOJIEH. 1 npaktuyeckas | Jemoncrpamus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MAarHUTHOTO
MOJIsl BOKPYT MPOBOJTHUKA €
TOKOM»: NJaTYUK MaroHuTHOI o
0JIs, IBa
mTaTuBa, KOMIUICKT
IIPOBOJI0OB, UICTOYHHK TOKA,
KIIIOY
21 N3ydeHue cBOMCTB AIEKTpOMarHura. 1 HaOJII0/IeHNe
22 N3ydeHue Mosienu 31eKTpOABUTATENSL. 1 JEKLUs, IEM.
HKCTIEPUMEHT
23 OKcKypceus. Oecena
24 Pemienue kauecTBEHHBIX 3a/1a4. 1 pelieHne
3ama4y
V. Onruka 10
25 M3yueHne 3aKOHOB OTPasKEHUSL. 1 JIEKIHSL, M.
IKCTIEPUMEHT
26 DkcniepuMeHTanbHas pabota Ne 4 «Habmroienne oTpaskeHus U 1 AKCIIEPUMEHT OcBeTuTeNb C HCTOYHUKOM

MIPEIOMIIEHUS] CBETA.
Ha 6a3e IlenTpa "Touka Pocra"

cBeTa Ha 3,5 B, HCTOYHHK
MMATaHUS, KOMITICKT
MIPOBOJIOB, IIieeBast quadpar-
Ma, MOTYLHIAHAP, TUIAHIIET
Ha IJIOTHOM JIKCTE C
KPYTOBBIM TPAHCIIOPTHPOM




27 OkcnepuMeHTanbHast padora Ne 5 «300paxeHus B TUH3AX». 1 skcriepuMeHT | OcBeTuTens ¢ HCTOUHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBeTa Ha 3,5 B, ncTouHHK
IuTaHuA, KOMIIJICKT
MIPOBO/IOB, IejIeBas quadpar-
Ma, DKpaH CTaJIbHOMH,
HarpaBJigromas ¢
HM3MEPUTEILHOM IKaJoMH,
CcOoOMpAaroIIye JIMH3HI,
pacceuBaronias JIMH3a, ciaij
«Mojenb npeaMera» B
pelTepe
28 DkcniepuMeHTaNTbHAS pabota Ne 6 «OnpesienieHre TIaBHOTO 1 IKCIIEPUMEHT
(hOKYCHOTO PACCTOSIHHSI U OIITHYECKOM CHJIBI JIMH3BD».
29 OxcnepumeHTanbHas padota Ne 7 «Habmronenue nHTEpPEpeHIINN 1 1 SKCHEPUMEHT
TudpaKIU CBETa.
30 Pemenue 3a1au Ha mpeIoMIICHHE CBETA. 1 perieHue
3a1a4y
31 DkcnepuMeHTalbHas padota Ne 8 «Habnronenue noiaHoro 1 SKCIIEPUMEHT
OTpaKeHUS CBETAY.
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHHE CBETA. 1 pelieHue
3a1a4
33 3amuTa mpoekToB. [IpOeKTHI. UCCIICTOBAHMS
34 HToroBsblii KOHTPOJIb 3HAHMIA. JUIaKTUYECKO
€ 3aJ]aHne
34
Hmozo
TemaTnueckoe mianupoBanue (3 200 o0yuenus) xnacc
Haumen Conep:xkanue Koanuect dDopma HcnoJsbn3oBaHnue JlaTa
OBaHUE BO 3aHSITHSA odopynoBanus «Touka
pa3iena 4acoB pocTay
1 BBoanoe 3ansTue. MHCTpyKTax 1o TeXHUKe 6e30nacHocTu. 1 1 Oecena

|. Marerusm




OkcnepuMeHTanbHast padora Ne 1 «Kommac. [Ipunnumn paboTs». 1 JKCIIEPUMEHT
3 [TpakTudeckas padora Ne 2 «OpueHTUPOBAHUE C IOMOIIBIO 1 MPAKTUYECKAS
KoMIIaca. pabora
4 Marnurtsl. [eiictBue MaruuToB. Penienue 3agau 1 HaOI0IeHUE,
pelieHue
3a7a4
OkcnepuMeHTanbHas padora Ne 3 «3aHUMAaTEIbHBIE OTIBITHI C 1 JKCIIEPUMEHT
5 MarHUTaMu.
MarnutHas pyna. [lonesnsie uckomnaemoie Camapckoi 00J1acTu. MPE3CHTALIHS
7 JleiicTBE MarHUTHOTO 10Js. MarHuTHOE IMoJjie 3eMIIH. JdeMoHcTpanus
Ha 0aze HeHTpa "Touka Pocrta" «3MepeHne moJisl NOCTOSIH-
HOI'O MAarHUTaA» . JaTYUK
MAar"duTHOTO I10JId, I10-
CTOSIHHBIM MarHuT ITOJIOCOBOM
8 JleiicTBre MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a7a4
9 OxcnepumeHTanbHas padota Ne 4 «3roToBieHre MarHuTOB. AKCIIEPUMEHT
10 [Ipe3enTanus npoeKkToB. HUCCIICI0BAHUS
I'naBa Il. DaexkrpocraTuka 94
11 OkcnepuMeHTanbHas padota Ne 5 «CtaTHdeckoe IEKTPHUIECTBOY. 1 AKCIIEPUMEHT
12 OcCTOpOXKHO CTaTUYECKOE IIEKTpUUECTBO. Pemienne 3anau 1 penieHne
3a7a4
13 DkcniepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE OMBITHIY. 1 AKCIIEPUMEHT
14 DneKTpuuecTBO B Urpyikax. Cxemsl paboThbl 1 IIpaKTHYECKast
pabora
15 DIEKTPUUECTBO B OBITY 1 KHWHOMOKA3
16 DkcniepuMeHTaNbHas pabota Ne 7 « YerpoicTBO OaTapeikmy. 1 HaOJII0ICHUE
17 DkcniepuMeHTalIbHAs pabota Ne 8 «M300peTaem OaTaperky». 1 MpaKTUYecKast
pabota
18 [IpesenTanus mpoeKToB. 1 Hay4HbIC
HCCIICIOBAHUS
19 [IpesenTanus mpoeKToB. 1 Hay4HbIC

Hucciacag0oBaHus




20 [IpesenTanus mpoeKToB. Hay4HbIC
HCCIe0BaHUS
1. Cer 15y
20 HcTounuku cBera. nexuus, neM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" SKcrepuMeHT | cBera Ha 3,5 B, ncrounux
nuUTaHus, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kak Me1 Buanm? JIEKLIMA, IEM.
IKCIIEPUMEHT
22 [ToueMy Mup pa3HOIBETHBIM. JeKIUs
23 OkcnepumeHTanbHas padora Ne 9 «Teatp Teneii» SKCIIEPUMEHT
24 OkcnepumenTanbHas padora Ne 10 «ConHeuHble 3aHYNKN» sKcriepuMeHT | OcBeTUTeNb ¢ HCTOUHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBera Ha 3,5 B, ncrounnk
nUuTaHus, KOMIIJICKT
MTPOBOJIOB, IIENIeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IJIOTHOM JIUCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUS, JIEM.
AKCIIEPUMEHT
26 Panyra B mpupoze. Mpe3eHTAIHS
27 OkcnepumenTanbHas padora Ne 11 «Kak monyuuts paayry?». skcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, ucrounuk
MTUTAHKS, KOMITICKT
MIPOBOJIOB, IIeNeBast
nuadparma, moTyIHIHHID,
TUTAHIIET Ha MJIOTHOM JTU-
CTE C KPYTOBBIM
TPAHCIIOPTHPOM
28 DKCKypcust Oecena
29 Jlynusie u CoHEYHbIE 3aTMEHHS. TIEKIUS, IEM.
AKCIIEPUMEHT
30 Kak cmomars myq? Oecena
31 3azepkaibe. TIEKIUS, IEM.
AKCIIEPUMEHT
32 OkcnepuMeHTanbHast pabora Ne 12 «3epkana AKCIIEPUMEHT




33 3ammTa MpoeKTOB 1 HUCCIIEIOBAHUA

34 3aKITIOYNTEIbHOE 3aHATHE. 3alIUTA TPOEKTOB. 1 HUCCIIEIOBAHUA
34

Hmozo

[Tporpamma mpenmnosnaraer pa3ianuHbie GOpPMbI KOHTPOJISI IPOMEKYTOUHBIX U KOHEUYHBIX PE3yNbTaTOB. B pesynbrare m3ydeHus TaHHOTO Kypca
KOHTPOJIb 3HAHUI U HABBIKOB ydaluxcs OyleT MpOXOJUTh B TeUeHUE ydueOHOro Kypca - B (hopMe (pOHTAIBHOTO OMpOCa, CAaMOCTOSTEIbHBIX
MPAKTUYECKUX pPaboT, JAMCKYCCHH C BBICTPOSHHBIMH JIOTUYECKUMH IIEMIOYKAMH M JO0Ka3aTelbcTBaMU. OIEHUBACTCS CaMOCTOSTECILHOCTD
BBITIOJIHEHMS 3a/1ad, TaK >K€ paldoTa ydYalluXCs OLEHMBACTCS C YYE€TOM HX AaKTUBHOCTH, KadyeCcTBa IOJTOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, yMEHUN pelieHus 3a1a4. OLeHnBaeTcs TaKkXKe ydacTue B 00CyKIeHIH, KaueCTBO 33/1aBa€MbIX BOIIPOCOB, BIIaJICHUE

MOHOJIOTHYECKOMN 1 HHaHOFHqCCKOﬁ pC4Ybr0, YPOBCHb (1)H3H‘ICCKOI>1 KOMIICTCHIIUU.

HToroBas artecTarys 10 BHEYPOUHOH JIEATSILHOCTH ydamuxcs 7-8 kiaaccoB «@H3MKA B IKCHEPUMEHTAX M 321a4ax» IPOBOIUTCS B (hopme
TUIAKTHUECKOTO 33/IaHHs B LIETSAX ONpeAeNieHUs] CTENEHU OCBOCHMS y4allMMHCS y4eOHOTo Marepuana Mo MpakTHYecKol (u3uKe, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbI OCHOBHOT'O OOIIIETO 0Opa30BaHMs.

3a/iaHus OpUEHTHPOBAHBI HA MPOBEPKY YCBOCHUS COJEPIKAHUS Pa3/Ie]IOB/TEM:

- 3aumooelicmeaue mei (NIOMHOCMb 8euecmaa, Cula mpeHus, Koagguyuenm mpenust) (Mooys [ kiacc),

- /leMeHmbl CMAMUKU, MeNI06ble A6NeHUs, INeKMPOCMAMUKA, 3aKOHbL HOCMOSHHO20 MOKA, 3aKOHbL ONMuKu (Mooyis 8 knacc);
Dopma - ouoakmuueckoe 3a0anue (mecmol, NpaKmuyeckKue 3a0anus, peueHue meopyeckux 3a0ay) COCTaBJICHbI B IByX BapHaHTaXx.
Bpewmst BeImoaHeHHs pabOThI — OJJUH YPOK.

Inan pa6orsl (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI bana 3a

3alaHusA | COlepKAHUSA BBINOJTHEHH e
3a/laHusl

1 [TpakTudeckas padora. YMenue codparh NPakTUIECKYIO 1

YCTAHOBKY COTJIACHO 33JJaHHS
2 OmnpenenurensHas GpopmMyna 3HaHue (opMys IJIOTHOCTh BEIIECTBA, 1
BEITUYHUHBI CHUJIa TPCHUS
3 N3mepenue dpuzndeckoit YMeHHe moap30BaThCsl N3MEPUTEITLHBIMU 1




BEJINYMHBI. npubopamu, ONpeseNnaTh HeHY AeJICHUINPHOOpOB,
U3MEPATh (PU3NIECKYIO
BEJINYMHY.

4 BoruncnuTenbHble HABBIKU Bbraucnsate pusnueckyio BEIMYMHY,3aHChIBATh 1
pe3yibTaT B €MHULIAX
n3mepenuss CU

MakcumanbHOE KOJTUYECTBO 0AJNIOB 3a BBITIOJIHEHHE pa0doThl coctaBisier 10  Oamnos.
BricraBiaenne otMeToK: otMeTKa «5» - 80-100% - 8-10 6aimta, ormerka «4» - 66%-79% - 76amnoB,orMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMmeTKa «2» - MeHee 30% - 0 — 2 Ganna.

HroroBass arrecrauus / Kjiacca
«®u3uKa B IKCIIEPUMEHTAX U 32/1a9axX»

BapuantNel

Hcnonw3ys pelyakHbie BECHI, MEPHBIN TUIMHAP, CTAKaH C BOJIOH, IIMIIMHJIP, COOEPUTE IKCTIEPUMEHTAIILHYIO YCTAaHOBKY JIJIsL OTIPEIeTICHUs
IJIOTHOCTU MaTepHuala, U3 KOTOPOro U3rOTOBJIEH LUIHHJIP.

B 6manke oTBeTOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH JIJIsl ONpeieieHns o0bema Tena;

e 3anumute GopMyINy IS pacueTa MIOTHOCTH;

®  YKQKHUTE PE3yNbTaThl U3MEPEHUS MACChI IIMIIMHIPA U €T0 00beMa;

® 3aNUIIMTE YHCICHHOE 3HAaUY€HUeE MNIOTHOCTH MaTepHralia IINHIPA.
Bapuant Ne2
Hcnome3yst Opycok ¢ KPrOYKOM, JHHAMOMETD ¢ Tipezesiom m3mepenus 1H, nuramometp ¢ npeaenom usmepenus SH, 2 rpysa maccoit 100r,
HAMPAaBIISAIONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JJIsl ONIpeieNieHus] KO HUIIMEHTa TPEHUS CKOIBKEHUS MEXITy OpYyCKOM U

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTaHOBKM;3anuIIUTe GopMyIy [uid pacueTa KodhPUIMeHTa TpeHUS CKOJIbKEHUS;

e VYKaxuTe pe3ysbTaThl U3MEPEHHUs Beca OpycKa ¢ rpy3aMu U CHIIBI TPEHUS CKOJIBbKEHHS TPU ABMXKEHUH OpYyCKa C Ipy30M IO IOBEPXHOCTH
HAMpPaBJISIOIICH;



e 3BanuImmuTe YUCICHHOE 3HaUeHHe KO3 PUIueHTa TPEHUS CKOJIbKEHUS.

OTBeThI H KPUTEPHHU OLIEHHBAHKS BBINOJIHEHHS 3a1aHuii (7 Kaacc)

BapuanT Nel
HV=V,-V; 2) p=m/V

3)M=66r; V=>56Mm1=56cM>; 4) p=12 r/em® = 1200 kr/n’.

Copaepxxanue kpuTepus

Banasl

[TomHOCTBIO TPaBUIIEHOE BBHIIOITHEHHE 33/1aHUs, BKIIFOYAOIIEE B CeOs:

® CXCMaTHYHBIA PUCYHOK IKCIIEPUMEHTAIBLHON YCTAHOBKH;

e (dopmyiy ais pacuéTa UCKOMOW BEJIMYHMHBI IO JOCTYITHBIM JIJISl K3MEPEHHSI BEJIMUUHAM (8 OAHHOM Cyyudae O510NpedeieHUs.
naIOmMHOCMU mena);

¢ [IPAaBUJIBHO 3allMCAHHBIC PC3YJIbTAThI ITPAMBIX PI3MCpCHPIfI (6 OAHHOM ciydae pes3yibmanibl USMEPEHUS MACCbL meia uobvema meﬂa);
® TIOJYUYCHHOC ITPABUJIBHOC YUCJIICHHOC 3HAYCHHUC HCKOMOM BEIUYHHEI

[TpuBeeHBI BCE 3JIEMEHTHI MPAaBUIILHOTO OTBETA 1-4, HO JOIMyIIeHa OMUOKA MPY BBEIYMCICHUH 3HAUYCHUST NICKOMOW BEJIMYMHBI.

nJin

JlomytieHa onmOKka mpu 0003HAYECHUH €IMHUI] U3MEPEHUsT UICKOMOU BenrmunHbl. UJIN

JlomymieHa omrdka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTATbHON YCTAaHOBKH, HIIM PUCYHOK OTCYTCTBYET, HIIMOTCYTCTBYET (hopmMyra
B 00I1IeM BHJIE JIJISl pacueTa HCKOMOW BETMYUHBI

CnenaH pUCYHOK SKCIIEpUMEHTAILHOM YCTaHOBKH, TPABUJIBHO NMPUBEACHBI 3HAUEHUS IPSIMbIX U3MEPEHUI BEIMYKH, HO He3anucaHa Gpopmyia
JUIS pacueTa MCKOMOM BEJIMYUHBI, U HE MTOJIyYEH OTBET.

nJjin

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSMBIX U3MEPEHUH BETMYNH, 3arucana popMyIia JJis pacueTa HCKOMOM BeTMYMHBI, HOHE MOJy4YeH OTBET, U
HE MPUBEJCH PUCYHOK SKCIIEPUMEHTAIbHOW YCTaHOBKH.

nJjin

IIpaBriIbHO PUBENEHBI 3HAYEHUSI TPSIMBIX U3MEPEHUH, IPUBEACH ITPABWIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOKIKCIIEPUMEHTAIBLHOM
YCTaHOBKH U (popmyrna sl pacueTa HCKOMOW BETTMUYHUHBI

3anucaHbl TOJIBKO MTPaBUWIbHBIE 3HAUEHU NPsIMbIX u3Mepennid. UJIN

[IpuBeneHo npaBUiIbHOE 3HAUEHHE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U Mpe/ICTaBlIeHa IPABUIBHO 3anicaHHaspopMyIIa s pacuera
HUCKOMOW BEJIMYMHBI.

N

[IpuBeneHo npaBUIbLHOE 3HAYEHHUE TOJIBKO OJJHOTO U3 MPSIMbIX U3MEPEHUH, U clieJaH PUCYHOK SKCIIEPUMEHTaTbHONYCTAaHOBKH




Bce ciydan BeIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINIIEYKAa3aHHBIM KPUTEPHAM BhICTaBieHus 1, 2, 3 uinum 4 6amtos. Pa3po3nennbie

3alluCH. OTCYTCTBI/IC IIOIIBITOK BHIITOJIHCHUSA 3adaHUA

Maxcumanvuoiii 6ain

Bapuant Ne2
1)
. —E
N
- A
qu
mg i

2) Fynp= Frp (TIpM paBHOMEPHOM JBHIKCHUM);
Fp=uN, N=P > F,,=uP;u=
3) Fyp =0,44 H; P=2,8H

4)u=0,16

Copaepxxanue kpurepus

Banasl

[TomHOCTBIO MTPaBUIIEHOE BBHITTOITHEHNE 33/1aHUS, BKITFOYAOIIEe B CeOs:

® CXEMaTHUYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;

e (dopmyiy A pacueTa HCKOMOW BEIIMYMHEI IO JOCTYITHBIM JIJISl H3MEPEHHS BETHUUHAM (8 OaHHOM Cyyae O/ onpeoeneHus
Koaghpuyuenma mpenus);

® NIPaBWIBHO 3aMHMCaHHBIC PE3YNbTAThI IPSMBIX U3MEPEHUH (8 OGHHOM Clyuae pe3yibmamsl U3MEPEeHUs 6eca meia ¢ 08yMs
epY3aMU U CUbl MPEHUS CKOTbHCEHUS);

e MOJYYCHHOE MPABUIBLHOE YHCIECHHOE 3HAYCHHE NCKOMOU BETTUYUHbI

[TpuBeacHBI BCE 3JIEMEHTHI TPABUILHOTO OTBETa 1-4, HO JOMyIIeHa OIMOKa TP BHIYNCIIEHUH 3HAYCHUST HCKOMOM BEJTMUHHBI.
NJin

JlonyiiieHa onmOKka mpu 0003HAYCHUH SMHULL K3MEPEHHSI ICKOMOM BEJTUUNHBI.

NJin

JlomyliiieHa ommoKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTATBHOM YCTAHOBKH, UITH PUCYHOK OTCYTCTBYET, UJIH OTCYTCTBYET
dbopMyra B o0IIeM BHIE U pacueTa HCKOMOUN BETMUUHBI




CrenaH pUCYHOK 9KCIIEPUMEHTAIBHON YCTAHOBKH, IPABUJIBHO NPUBEICHBI 3HAYEHUS MPSAMBIX U3MEPEHUI BEIMYMH, HO HE 3aIlMCaHa
dbopmyna s pacueéTa HCKOMOM BETMYMHBI, U HE MOJy4YeH OTBET.

nJjin

[TpaBUIBHO MPUBEIECHBI 3HAYEHUS MPSMBIX U3MEPEHUH BETUYMH, 3arucana (opMysia sl pacueTa HCKOMOM BeTMYMHBL, HO HE
MIOJIy4YE€H OTBET, U HE MIPUBEJCH PUCYHOK SKCIEPUMEHTAIBHON YCTAHOBKH.

nim

[IpaBunbHO NpUBEIECHBI 3HAYEHUS MTPSAMBIX U3MEPEHUI, TPUBEACH PABUIIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTAaHOBKHU M (popMyia JUIst pacyeTa HCKOMOI BETMYNHBI

3anucaHbl TOIBKO MPaBUIIbHBIC 3HAUCHUS MIPSIMBIX H3MEPEHUH.

NJIn

[TpuBeneHO NMpaBUIILHOE 3HAUCHHUE TOIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBIICHA TPABUIBHO 3anucanHas popmMyia Juist
pacyeTa HICKOMOW BEJIMYMHBI.

NJIn

[IpuBeneHO NpaBUIIBHOE 3HAYEHUE TOJBKO OAHOTO U3 NPSMBIX U3MEPEHUH, U CAEIAH PUCYHOK SKCIIEPUMEHTAIbHON YCTAHOBKHU

Bce CJIydau BBIITOJHCHHA, KOTOPbIC HC COOTBCTCTBYIOT BbINICYKA3aHHBIM KPUTCPHUAM BbICTABJICHUSA 1, 2, 3 unau 4 0aoB.
Pa3pO3HeHHI>Ie 3aIlliCH. OTCYTCTBI/IG TIOIIBITOK BBITIOJIHCHHUA 3aJaHUA

Maxcumanvuoii 6auin

Inaun pa6orsi (8 knacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHu st bani 3a
3alaHusA | CO/lepKaAHUSA BBINOJIHEHH e
3a/1aHuA
1.1 SIBIIeHUS TETUIONPOBOJHOCTH OOBbsicHeHHE SBJICHUIN TETIONPOBOAHOCTU 1
1.2 ArperaTHble coctosiHus | UreHue rpakoB HarpeBaHus TeJl. 1
BEIIECTBA
1.3 3aKOHBI ITOCTOSHHOTO TOKA [IpakTrueckue ymMeHus: 0 paboTe ¢ ANEKTponpudopamMu. Y MEHHE 4
HaXO0XKJICHUS BEJTMYMHBI SKCIIEPUMEHTAIBHBIM METOJIOM
UTOrO 6
2.1 SIBIIeHUS TETUIONPOBOJHOCTH OOBbsicHeHHE SBJICHUN TETIONPOBOAHOCTU 1
2.2 ArperaTHble cocTosiHus | UreHue rpa)KoB OXJIaXA€HUS Tell. 1
BelIecTBa
2.3 3aKOHBI TTOCTOSIHHOT'O TOKa [IpakTrueckue ymMeHHUs: IO paboTe ¢ ANEKTponpudopamMu. Y MEHHE 4
HAXO0XKJICHUS BETMYNHBI SKCIIEPUMEHTAIBHBIM METOJIOM
UTOro 6




MaxkcumanbHOe KOJTMYECTBO OaJIOB 32 BRIITOJHEHHE paOOTHI COCTaBIsAET _6  GaioB.
BrictaBinenne orMeTok: oTMeTKa «5» - 80-100% - 5-6 0Oamna, ormeTka «4y» - 66%-79% - 4 Gamna, ormetka «3» - 30%-65% - 2-3  Oama,
oTMeTKa «2» - menee 30% - 1 Oamn.

IIpomeskyTouHasi arTecTanus 8 Kjacca
«Pu3nKa B IKCIIEPUMEHTAX U 321a49aX>
Bapmuanr 1

1.Ha cHer noyioxuinu Tpu Kycka CyKHa pa3iM4HON OKpacku: Oelblil, YepHbIil 1 3eneHblid. Korna coHile npurpeno, To CiycTsi HEKOTOpPOe BpeMsl
101 HUMH TipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM PHCYHKE 0003HAUYEHO Oelioe, YepHOE U 3€JICHOE CYKHO?

1. Bemoe — 1, yepHoe — 2, 3enenoe — 3.
2. bemoe — 2, weproe — 3, 3enenoe — 1.
3. bemoe — 3, yepnoe — 1, 3enenoe — 2.

2. Ilpu xakoii TemmnepaType HayaJcs MPOLECC MIaBICHU? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Cobepute nenb o cxeme. OnpeennuTe CONPOTUBICHHUE MIEKTPUIECKUX JaMIT UCIIOJIb3YS aMIIEpPMETP, BOJIBTMETD.

\ o
T
|
1: my—_
Puc. 176
IIpome:xkyTounas arrectanus 8 Kjiacca
«Pu3uKa B IKCIIEPUMEHTAX H 3aa4aX»
Bapuant2
P 8 1. K poureuke mpuOWUTHI /1Ba OJMHAKOBBIX JHCTAa Oesoi kecTu. BHYTpeHHsSS MOBEPXHOCTh OJHOTO W3 HUX TMOKPHITA

KOINOThIO, a Jpyras ocrtabiieHa Onectsameil. K Hapy)XHONH MOBEPXHOCTH JHMCTOB MPUKIEEHbl BOCKOM CHHYKH. MeEXIy JIHCTaMu MOMENIaloT
pacKaJeHHbIN MeTauTMYecKui mapuk (puc. 93). OnHOBpEMEHHO JIM OTHALYT CHUYKU OT JIUCTOB KECTU?

1 OnHOBpeMeHHO.
2. OT 3aKOIMYEHHON MOBEPXHOCTH CIIMYKH OTIIATyT paHbIIIE.
3. Or Grecrsmielt TOBEPXHOCTH CITUYKH OTIIAAYT PAHbIIIE.

2. Ilpu xakoii Temreparype Ha4daJcsi MpoLecc OTBEPACBaHUS?



1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

[ ]
BOJIbTMETP, CCKYHAOMCEP

- l—-:
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Puc. 176

1)1 2)5
3) 1. CoOpath Lenb 1o cXeMe.
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Cobepure nemnp no cxeme. Onpenenute padoTy, BEIIOIHEHHYIO JIEKTPHYECKUMHE JaMIIaMU B TE€YCHUE 5 MHH, HCIIOJIB3YS aMIIEPMETP,



OTBeTbl H KPUTEPHHU OLIECHMBAHMS BbINOJIHeHHUs 3a1annii (8 kiace)

1 BapuanT
2. ITogKIFOunTh aMIIEpPMETP M BOJIETMETP, YUYHTHIBAs MPABHJIA ITOAKIIOYCHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATTPSKEHHS )
4. ITo BEIMMCIUTEIHHON POpPMYJIE  ONPEAETUTH HICKOMYIO BETHUUHY.

2 BAapMAHT
1)2 2) 2
3) 1. CobGparts 1iemb 0 CXeME.
2. [ToaKIIFOYUTE aMIIEPMETP U BOJBTMETP, YYHUTHIBAsS MIPABHIIA MTOJKIIOYCHHS TPHOOPOB.
3. [IpoBectr nipsiMble H3MEPEHUS (CHITBI TOKA M HANIPSHKCHHUS ).

ITo BeuMCIUTENBHON (OpPMYJIE  ONpEAETUTh UCKOMYIO BeanuuHy.MTorosas arrecranus o BHEypOUHOM JeSATEIbHOCTH ydaliuxcs 9
KJIaccoB «PH3HKA B IKCIEPUMEHTAX M 33a4aX» MPOBOANUTCS B (OPME3ANTUTHI IIPOCKTOB.
dopma KOHTPOJIS — 3alUTa MPoeKTa. Benymmumu MeTo1aMu 00ydeHus SIBISIOTCS: 00BICHUTEILHO-MILTIOCTPATUBHBIN, YACTHYHO-TIOMCKOBBIH,
UCCIIeI0BaTEIbCKUI: aHanN3 HH(OPMAIIKH, IIOCTAHOBKA SKCIIEPUMEHTA, IPOBEIEHUE UCCIIeA0BAaHUM. DTH METO/Ibl B HAaMOOJIbIIIEH CTENEHH
o0ecreunBaroT pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX criocoOHOCTeH. Ponb yunrtens B 00yuyeHHH MEHsSIeTCs: OH
BBICTYIIAET KaK OPraHU3aTop, KOHCYJIbTAHT, JKCIIEPT CaMOro Ipoliecca AEATEIIbHOCTH YyIaLUXCs U €€ pe3yJIbTaToB.
TpeGoBanus K 3auTe NPOEKTA:
° MaTepHan AOCTYIICH U HAYYCH, UJICHU PACKPBITEHI. KauecTBeHHOE M3J10KEHNE COACPpIKaHUA: Y€TKad, 'paMOTHaA pCyb, IIEPECKA3 TCKCTA

(,Z[OHyCKaCTCSI 3a4YUTBIBAHHC I_II/ITaT); HanOoJIee BayKHbBIC IIOHATHS, 3aKOHBI 1 (I)OpMyJ'IBI JAUKTYROTCA IUIS 3allUCH.

. Harnsanoe npencrasienue Marepuaia (C UCIOIb30BAHUEM CXEM, YepTEeXel, pUCYHKOB, UCTIOIb30BAHUE MTPE3CHTAIINH )
. Hcnonp30BaHre NPaKTUYECKUX MUHU-UCCIIEOBAHUM (TIOKa3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BONPOCHI CIyIIATENEH MO TeMe

. YeTko chopMyIHPOBAHBI BHIBOJIBI

Ipuban3uTesbHbIE TEMbI TBOPYECKUX NPOEKTOB, MPE3eHTAIUI:
1. Kak u3amepuTh HEM3MEpUMOE.
2. TOYHOCTh U3MEPECHHUIA.

4. Vcropus kaneHaaps.



5. OT MecoYHBIX YacOB IO AaTOMHBIX.

8. Conneunas cucrema

9. CkopOoCTh IBUKECHHSI TPAHCIIOPTA B TOPOJIC
10. DHeprus BeTpa

11. Kak ynepsxatb paBHOBECHE

12. TTouemy magaroT Tena

NHpopManuoHHO — MeTOAMYECKOE o0ecieyeHne

1. BHeypouHas 1eATeIbHOCTD MIKOJIBHUKOB. METOIMYeCKUi KOHCTPYKTOP: mocodue st yuurtenst/ [1.B. I'puropses, I1.B. Crenanos. — M.:
[Tpoceemenue, 2011. — 223 c. -. (CtaHmapThl BTOPOTO TTOKOJICHHS ).

2. BHeypouHas 1esTenbHOCTh. [ [puMepHBIii T1aH BHEYPOUHOU AEATEIBHOCTA B OCHOBHOM miKoie: mocooue st yuurenst/. B.I1. Crenanos, /1.B.
['puropseB — M.: IIpocBemenue, 2014. — 200 c. -. (CTanaapThl BTOPOTO MOKOJICHHUS).

3. Paboune nporpammer. ®usuka. 7-9 kimacchl: yaedHo-Meroandeckoe nocoome/coct. E.H. Tuxonosa.- M.:[Ipoda, 2013.-398 c.

4. 3anumatenpHas pusuka. [lepensman .M. — M. : Hayka, 1972.

5. Xouy ObITh Kynubunsim. Onsmanckuit 1.1. — M. : PUL] MK]], 2002.

6. ®usnka mis yBiedeHHbIx. Kubanpuenko A.Sl., Kubanpuenko 1U.A.— Pocros H//I. : «®ennkcy, 2005.

7. Kak ctarp y4eHbIM. 3aHATHS 10 pu3KKe A crapuekinaccHukoB. A.B. Xyropckuid, JI.LH. Xyropckuii, U1.C. Macnos. — M. : I'nmo6yc, 2008.

8. ®poHTaNbHBIE TA0opaTOpHBIE 3aHATHs 10 pu3uke B 7-11 kmaccax o0mieo0pa3oBaTenbHbIX yapexaeHuii: Kaura ais yaurens./mox pen. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : IIpocsemenue, 1996. 12

9. denepanbHBI TOCYIApCTBEHHBIN 00pa30BaTENbHBIN CTAaHIAPT [ DNEKTPOHHBIN pecypc]. — Pexxum nocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoii denepannu// ohunambHbINA cailT. —
Pexxum noctyma: http://muno6puayku.pd/

10. Meroauueckast ciyx6a. M3narenscrBo «bMHOM. JlaGopaTopust 3HaHuUiD» [ DiaeKkTpoHHbI pecypce]. — Pesxxum pocrtyma: http://metodist.lbz.ru/
11. UrpoBas mporpaMma Ha aucke «JIpakoia u 3annMaTenbHast Gusuka» [DnekTponusiii pecypce]. — Pexxum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaroIIHe JJIEKTPOHHBIC UTPHI Y MHUKH — U3ydaeM IUTaHETY» [ DneKTpoHHbIN pecype]. — Pexxum qocrtyma: http:// www.russobit-m.ru//
13. Asropckas mactepckas (http://metodist.lbz.ru).

14. Anroputmsl perienust 3a1a4 no ¢usuke: festivai. Iseptember.ru/articles/310656 17. @opMupoBanre yMEHHH ydaluxcs pemaTh GUu3nIecKue
3amaun: revolution. allbest. ru/physics/00008858 0. html
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