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HopmaTuBHas 6a3a

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

denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOTO 001ero oopazoBanus (IIpuka3z MunrncTepcTBa 00pa3oBaHus 1
Hayku Poccuiickoit ®enepanuu ot 17 nexabps 2010 r. Ne 1897, B penakuuu npukasza
MunucrepcTBa oopasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 gexabpst 2015 r Ne 1577);

e [IpumepHas ocHOBHasi oOpa3oBaTeibHAs MPOTrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMsA, OAOOpEHHAs penieHueM GenepaabHOro
y4eOHO-METOIUIECKOT0 00bEAMHEHHS 110 001eMy 00pa3zoBaHui0 (IIpoTokoi oT 8 ampens 2015 r. Ne1/15);

e ®depnepanbHblil IEpeUeHb YUEOHMKOB, PEKOMEHI0BAaHHBIX (JIOMYIIEHHBIX) MUHKCTEPCTBOM 00pa3oBaHus U HaykuPoccuiickoit
®denepanyy K MUCIOIb30BAHUIO B 00pa30BaTEIbHOM IIPOLIECCE B 00111€00pa30BaTENIbHBIX OpraHU3alUsaX PU peaau3aluy UMEIOINX
rOCYJapCTBEHHYIO aKKpeIUTaLI0 00pa30BaTe/IbHBIX IPOrPaMM Ha4aJbHOI'O 00IEro, OCHOBHOI'O OOLIEro, CPeAHEro 00I1ero
o0Opa3oBaHWMsI, YTBEPKACHHBIN IprkazoM MuHUCTEpCTBa oOpa3oBanus u Hayku P® ot 28 nekabps 2018 romga Ne 345 ¢ uzmeHeHUsIMU
U JIOTIOJTHEHUSIMH.

o @enepanbHblil IepedeHb Y4eOHUKOB, PEKOMEHI0BaHHBIX (JOMYyIEHHbIX) MUHHCTEPCTBOM 00pa3oBaHus U HaykuPoccuiickoi
denepanyu K UCIOJIb30BAHUIO B 00pa30BaTeIbHOM Ipoliecce B 0011e00pa3oBaTeIbHbIX OPraHU3alUsgX IPU pealu3alii UMEIOLINX
rOCy/1IapCTBEHHYIO aKKpeIUTalU0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOrO OOIIEro, OCHOBHOTO OOIIEro, CPEAHEro 00IIEero
o0pa3oBaHMsl, YTBEPXKICHHBIHN Mpuka3oM MuHuctepcTBa oOpa3oBanus u Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MeHEeHUsMU U
JIOTIOJTHEHUSIMHU.

e [lepeuenp opranuzaiuii, OCyIIECTBIISIONINX BBIMYCK YI4EOHBIX TOCOOUM, KOTOPBIE TOMYCKAIOTCS K UCTIOIB30BAHUIO TIPH
peann3aiy UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHBIX IPOrPaMM HadaIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpeaHero o61ero oopa3zoBaHus, yTBepkaeHHbIN npukazoM MuHoOpHaykuP® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3oBareiabHas MporpaMmma OCHOBHOTo o0riero oopazoBanus MbOY Kuprunnesckas COIL;

e [IpumepHbIe MPOrpaMMbl BHEYPOUHOH aesiTeabHOCTH. HavanbHoe u ocHoBHOE oOpa3oBanue / [B. A. ['opckuid,

A. A. Tumodees, 1. B. CmupHoB 1 ap.] ; mox pen. B. A. 'opckoro. — 4"e u3a. — M. : [IpocBemenne, 2014 — 111 ¢. —(CranmapTsr
BTOPOTO TIOKOJICHUS).

e [Iporpamma ocHoBHOrO 001Iero oopazoBanus. dusuka. 7 - 9 knaccel (aBTopsl:A.B. [epbiukun, H.B. ®unonosuy, E.M. I'yTHHK).
dwusuka. 7-9 knaccel: padboune nporpammbl / coct. @50 E.H. Tuxonosa - 5-¢ u3j., nepepad.-M.: Ipoda,2015. — 400c.,

pcain3anuu:

Obuee 102
KOJIMYECTBO YaCOB:
YpoBeHb 0a30BBIN




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

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

MNPEJIMETHBIE:

- YMETb MOJIb30BAThCS METOJJAMU HAYIHOTO
WCCIICIOBAHMSI SIBICHUUTIPUPOIBI;

- MPOBOJUTH HAOIIOICHWS,

TUTAHUPOBATh UBBITIOIHSTh

IKCIIEPUMEHTHI;

-00pabaThIBaTh pe3yJibTaThl U3BMEPECHUH;

- PEJICTABIIATh Pe3yIbTaThl U3MEPEHUH C
MOMOIIBIO TabmuIl, rpa@uKoB u Gopmyi;

- 00HAPYKUBATh 3aBUCHMOCTH MEXKTY
(GU3NYECKUMU BEIMIMHAMU;

-00BSICHSITH TTOJTydEHHBICPE3YIIBTATHI U JICJIaTh
BBIBOJIbI;

-OIIEHUBAThH TPAHUIIBI TOTPEITHOCTEH
PE3yNbTaTOB U3MEPEHU;

- YMETh MPUMEHSATH TCOPSTHUECKUE 3HAHUS T10
(bu3MKe Ha TPAKTHKE;

-pemiath (pU3UUECKHE 3a/1a9M Ha TPUMCHECHHE
MOJIYYE€HHBIX 3HAHUM;

- BBIBOJIMTH U3 DKCIIEPUMEHTAILHBIX (DaKTOB H
TEOpeTUYECKUXMO/IeNel (PU3HUeCKre 3aKOHBI;
- yYMETh JOKIIABIBATh OPE3yJIbTaTaX CBOETO

METAIIPEAMETHBIE:

P. —ymetb paboTath 110 NpeI0’KeHHBIM
MHCTPYKLUSAM; YMEHUEN3JIaraTb MbICIH B YETKOH
JIOTHYECKOW TOCIIEIOBATEIBHOCTH; aHATM3UPOBATh
COOCTBEHHYIO pabOTY:COOTHOCHUTD IUIaH U
COBEpILICHHBIE ONIEPAINH, BBIICISATH dTAIBI U
OLIEHUBATh MEPY OCBOCHHUS KaX10r0, HaXOAUTh
OIIMOKH, yCTAaHABIUBATH UX MPUYNHBL.

I1. — opueHTHPOBATLCAB CBOEH CHCTEME 3HAHUM:
OTJIIMYATh HOBOE OT YK€ U3BECTHOTO;
nepepadaTbIBaTh MOJYYECHHYIO HHPOPMALIHIO,
JIeNIaTh BBIBOJIBI B PE3YJIBTATE COBMECTHOM PabOTHI
BCETr0 KJIacca; yMETh aHAJIM3UPOBATH SIBJICHUS

K. — ymers paboTraTh Bape U KOJUIEKTHUBE;
3pPEKTUBHO pactpeAesTh 00sI3aHHOCTH
UCCIIEIOBAHMS,

- y4aCTBOBAaTh B TUCKYCCHH, KPATKO HTOYHO
0TBEYaTh Ha BOIPOCHI;

-ACTIOJIb30BaTh CIIPABOYHYIO JTUTEPATYPYH APYTHE
UCTOYHUKH MH(POPMALIUH.

JIMYHOCTHBIE:

-pa3sBUBATb NO3HABATCIIbHBIC NHTCPCCHI,
WHTEJUICKTYaIbHbIC UTBOPYECKUE
CITOCOOHOCTH y4alIuXcs;

- MOTUBHPOBATh CBOUICHCTBHSI; BEIPAXKaTh
TOTOBHOCTH B JIFOOOM CUTyal[uu
HOCTYIIUTHB COOTBETCTBUH C TPaBHIaMU
IIOBEACHUS,

- BOCIIPUHUMATh PEYbyUUTENA
(OJHOKJIACCHUKOB), HETIOCPEJCTBEHHO HE
0OpalIeHHYIO K yJallemycs;

-OIICHUBATh COOCTBEHHYIO YUEOHYIO
JIeSITEIbHOCTh: CBOUIOCTHXKEHUS,
CaMOCTOSITETTbHOCTb, HTHUIIUATHUBY,
OTBETCTBEHHOCTb, IPUYMHBI HEYAAU




Coaep:xaHue BHEYPOYHOU AeATeIbHOCTH N0 pusnke «O3agaveHHas pu3nka» -1200 obyuenus

JHeprus

Ne Ha3Banue pa3aena (TeMbl) Conep:xanue y4eOHOI0 MpeaMeTa, Kypca
1. | IlepBoHayaabHbIE CBEEHUS O Llena nenenust n3MepuTenbHOro npubdopa. OnpenencHue HeHb! 1eIeHUs U3MEPUTEIbHOTO LIMIIUHIPA.
CTpOCHHH BewecTBa OnpeneneHne reoMeTpUYECKUX pa3MepoB Tena. M3roroBnenrne n3MepuTeapHoro nuinHapa. smepenue
TeMIIeparypsbl Tena. Mismepenne pa3MepoB Mabix Tejl. Mi3MepeHnue ToMMMHbL 1ucTa OyMaru.

2. | B3aumopeiicrBue Tea M3mepeHue ckopocTH ABMKEHUS Tena. M3amepenune maccsl Tena HenpaBuibHOH Gopmbl. 3Mepenue
IUIOTHOCTHU TBEpJOTro Tena. M3mepenue o0bema mycToThl. MccaenoBanue 3aBUCUMOCTH CUJIBI TSDKECTU
oT Macchl Tena. Onpenenenne Maccesl U Beca Bo3ayxa. Cllo)keHUe Cuil, HallpaBJIEHHBIX 110 OAHOM
npsMoii. 3Mepenue »ecTKOCTH NpYKUHBL. M3Mepenne koo puimeHTa CHUIIbl TPEHUS CKOJIBKEHHS.
Pemenune HecTaHAapTHBIX 3a4a4

3. | JaBaenue. /laBiaeHue KuaKocTeii u HccnenoBanue 3aBUCMMOCTH JAaBJIEHUS OT IUIoUIaau nNoBepxHocTu. OnpeneneHue 1aBaeHus
TBEPJOTO Tea. Breranciaenne cuitbl, ¢ KOTOpOi atMocdepa JaBUT Ha MOBEPXHOCTH cTona. OnpeencHue

rason Macchl Telna, MiaBarolero B Boje. OnpezaeneHue IIOTHOCTU TBeporo Tena. OnpeaeneHue oobema
KycKka JbJja. Mi3ydueHue ycioBus niaBaHus Tei. Perienne HecTaHJapTHBIX 3a1a4
4. | PaboTa u MOIIIHOCTb. Beraucnienne paboThl 1 MOITHOCTH, Pa3BUBAEMON YUEHHKOM pHU moabeme ¢ 1 Ha 3 aTax.

Omnpenenenue BeMrpsinia B cuie. Haxoxaenue nieHTpa Tsokecty miockoi ¢purypsl. Beruncnenne KI1/]
HAKJIOHHOM IJIOCKOCTU. I3MepeHne KHHETUUeCKON 3Heprun. M3sMepenne noTeHnnanbHON SHEPTUH.
PenieHue HecTaHIapTHBIX 3a/1a4.




2 200 00yueHus

Ne Ha3Banue pa3zaena (TeMbl) Conep:xkanue y4eOHOI0 MpeaMeTa, Kypca

1. | ®usnueckuii MeToa U3yUeHHUs Onpenenenue 1eHbl JeneHus MpudopoB, CHATHE NokazaHuil. OnpeneneHne norpemHocTei
NPHUPOJBI: TEOPETHYECKUH 1 U3MEpEHUI.
IKCIEPUMEHTAJILHbIN

2. | TensoBbIe sIBJIEHHSI U METOABI UX Ornpenenenne yaJIMHEHM Tella B IPOLIECCE U3MEHEHMs TeMIeparypsl. Pemenue 3aiay Ha
OIpeziesIeHUE KOJIMYECTBA TEIUIOTHL. [ [pruMeHeHne TenaoBoro paciiupeHus 1Jisd perucTpauum

HecaeaoBatHs TeMIiepaTypsl. MccienoBanue nporeccoB mIaBJIeHHs U OTBepAeBaHus. V3yueHnue ycTpoiicTBa
TeII0BbIX ABurareneil. [IpuOopsl 11 u3MepeHus BIaXKHOCTH BO3/1yXa.

3. | DaexkTpuyeckue siBJIEHUsI U METOIbI Omnpenenenue yieiabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa Juid ydacTka 1enu. Pemenue

3anay. MccrnenoBanue 1 UCMOIb30BAaHUE CBOMCTB JIEKTPUUECKUX KOHAEHCATOPOB. Pacuet
Hx pecaeronanun notpebisieMoil anextposneprun. Pacuer KII/] anexrpuueckux yctpoicTB. Pemenue 3a1a4y Ha 3aK0H
Jxoyina -Jlenna.

4. | DiekTpoMarHuTHbIE SIBJIEHUS [Tonyuenue u pukcupoBaHHOE N300paKEHNE MAarHUTHBIX ToJieil. 3yueHue cBOCTB
3jeKTpomMaruurta. M3ydenue Moienu 3neKkTpoaBuraresisa. Penenue kayeCTBEHHbIX 3a/1a4.

5. | Onruka Nzyuenue 3akoHoB oTpakenus. Habmronenue oTpaxkeHus 1 mpesioMmiieHus ceeta. M3o0paxenus B
nuH3ax. OnpeneneHue raBHOro (OKYCHOTO pacCTOSIHUS U ONTUYECKOM cuiibl THH3bL. Habmonenue
uHTepdepeHn cBera. Pemienue 3aaa4y Ha npesiomsieHue ceeta. HabitoieHrne ojHoro oTpameHust
CBETA.

3 200 oOyuenusn

Ne Ha3sBanmne pa3snena (Temsbl) Coaepsxanue y4eOHOr0o nmpeaMera, Kypca

1. | Marserusm Komnac. [Ipunmun padotst Maraut. MarauTsl noia0coBsle, 1yroBble. MaruutHas pyaa. MaruutHoe
nosie 3emin. M3roroBnenue Maraura. Perienne kauecTBEHHbIX 3a/1a4.

2. | DaexkTpocraTuka DJEeKTpUUECTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE IIEKTPUUECTBO. DIIEKTPUIECTBO B
UTpYLIKaX. DIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a]1a4.

3. | Cser Hcrounnku cBera YcTpoiicTBo riasza. ConHeunsle 3ailunku. Tens. 3aTmMeHue. L{BeTa kOMIakT nucka.

Mpeuibnbiii criektp. Pagyra B npupoae. Jlynnasie u Conneunsie 3atmenns. Kak ciomars mya? Kak
3a)kKe4b OrOHb? Penenne HecTaHJapTHBIX 3a/1a4.




MeToabl 00yueHnsi M (POPMbI OPraHU3ANMHU A€ATETLHOCTH 00yYAIOIIUXCS
Peanuzanus nporpaMmbl BHEYPOUHOH JesiTeNbHOCTH «O3aiadeHHast pu3ukay npeanonaraeT MHAUBUAYAIbHYIO U TPYIIIOBYIO paboTy

oOyJaromuxcsi, JIaHUPOBaHUE U MTPOBEICHUE HCCIIEA0BATEIBCKOTO SKCIIEPUMEHTA, CAMOCTOSTENIbHBIN cOOp AAHHBIX JUIS PEIICHUS MPAKTUYECKUX
3aJa4, aHaJIU3 U OLICHKY MOJIyYeHHBIX PEe3y/IbTaTOB, M3rOTOBIEHHE TocoOuit u Mojerneit. [Iporpamma mpeaycMaTpuBaeT He TOJIBKO 00ydaronme u
Pa3BHBAOIINE LENH, e¢ peaTn3aIus CriocoOCTBYET BOCITUTAHUIO TBOPUYECKOW JTMUYHOCTH C aKTUBHOM KU3HEHHOU MO3UIIMEH. BBICOKHUX pe3ynbTaToB
MOTYT JOCTUYb B IaHHOM CITy4ae He TOJIbKO YUEHUKH C XOPOLICH IIKOJIBHON YCIIEBAaEMOCTbhIO, HO M BCE LIEJeYCTPEMIICHHbIE aKTUBHBIE pedsTa, yKe

cenaBiIre cBoi MpohecCUOHATBHBIN BHIOOD.

OO0yueHue ocyiecTBisieTcs npu noaepxkke LlenTpa 06pa3oBaHus eCTeCTBEHHO-HAYYHOM HANMPaBIeHHOCTH «ToUka pocTay, KOTOPHIM

CO3/IaH ISl pa3BUTHS Y O0yUaIOLIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, TH(POPMAIIMOHHON ITpaMOTHOCTH, ((OPMUPOBAHUS KPUTUYECKOTO U
KpEaTUBHOT'O MBIIUICHUS, COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHOW HAIMIPABICHHOCTH, a TAKXKE JIJISl IPAKTUYECKON OTPaOOTKUA yueOHOTO
MaTepuaia rno yueoHomy npeamery «Ousukar.



TemaTnueckoe mianupoBanune (1200 odyuenus)

Haumen Conep:xanue Koanuecr ®opma HUcnoan3zoBanue JlaTa
OBaHHeE BO 3aHATHSA o0opynoBanns «Touka
pasaena 4acoB pocTay
1 BBoaHoe 3ansaTHe. HCTpyKTaX 10 TEXHUKE 0€30MaCHOCTH. 1 Oecena O3HakoMJIeHHE C
Ha 6a3e Llentpa "Touka Pocra" udpoBoi TabopaTopueit
"Touka pocra"
(zemoHcTpanus
TEXHOJIOTUH U3MEPEHU)
. IlepBoHayaIbHBIE CBeJeHHUS O CTPOCHUH BellecTBA A
2 OkcnepumenTanbHas padora Ne 1 «Onpenenenre 1eHb! A€ICHUS 1 skcnepuMeHT | Jlunelika, neHTa mepHas,
pa3IUYHBIX TPUOOPOBY. U3MEPUTENbHBIN HWINHAD,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JaTUYUK
TEMIIEPATYPbI
3 OkcnepuMeHTanbHast padora Ne 2 «OrnpeiesnieHue reoMeTpu4eckux 1 skcriepuMeHnT | HaGop reomerpuyeckux
pa3MepoB Tem». TeN
Ha 6a3e [lenTpa "Touka Pocra"
4 [IpakTuueckas padorta Ne 1 «3roToBiieHne U3MEPUTETHLHOTO 1 IIpaKTHYECKast
LHWIMHAPaY pabota
5 DkcniepuMeHTaNTbHAs pabota Ne 3 «3mepeHune TeMIepaTyphl Tei 1 AKCIIEPUMEHT
6 OkcnepuMmeHTanbHas padora Ne 4 «3mepeHne pazmMepoB MabIx 1 DKCIIEPUMEHT
TE.
7 OkcnepuMeHTanbHast pabora Ne 5 «3MepeHue TONIIMHBI IMcTa 1 AKCIIEPUMEHT
Oymaru»
I'nasa Il. B3zaumopeiicrBue Tea 124
8 OkcnepuMeHTanbHast padota Ne 6 «V3MepeHne CKOpOCTH JBHXKEHUS 1 AKCIIEPUMEHT
TE.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOTO JIBUKECHHS» 1 pelieHune
3a1a4y
10 OkcnepumeHTanbHas padora Ne7 «M3mepenue maccesl 1 kamm 1 AKCIIEPUMEHT 3IIEKTPOHHBIE BECHI

BOJIBI.
Ha 6a3e I{enTpa "Touka Pocta"




11 DkcnepuMeHTanbHas padora Ne 8 «3MepeHre MIO0THOCTH KYCKa 1 skcnepuMeHnT | JInnelika, teHTa MepHast
2
caxapa» M3MEPUTENbHBIN IUIUHIID,
Ha 6a3e LlenTpa "Touka Pocta" ANIEKTPOHHBIC BECHI
12 OkcniepuMeHTanbHas padbora Ne 9 «M3mepenue mioTHOCTH 1 sKcnepuMeHT | JIunelika, 1eHTa MepHas,
XO3SIMCTBEHHOI'O MBLIAY. W3MEPUTENBbHBIA HINHAD,
Ha 6a3e Llentpa "Touka Pocra" AIIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «IlIOTHOCTH BelecTBay. 1 peleHue
3a1a4y
14 OkcnepuMeHTanbHas padora Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 JKCIIEPUMEHT
CHJIBI TSDKECTH OT MAaccChl TEJIA.
15 OxcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 4 Beca 1 AKCIIEPUMEHT
BO3/yXa B KOMHaTe»
012 «CnosxxeHue cuj, HapaBIEHHBIX KCIIEPUMEHT , i
16 DkcnepuMeHTanbHas padorta Ne 12 «C , HaIp 1 SKCIIEPUME [ItaTuB, peryar, THHEHKA,
110 OJTHOM MPSIMOI». JIBa OJTMHAKOBBIX I'Py3a, 1B
Ha 6336 ueHTpa ”Tqua POCTa" 6JIOK3, HUTBb HECPACTSXKUMaAs,
JIMHEKa HU3MEPUTEIIbHA,
JUHAMOMETP
17 OkcniepuMeHTanbHast padora Ne 13 «M3mMepeHune KeCTKOCTH 1 skcriepuMenT | IlTaTus ¢ kpenexom, HaGop
NPYKUHBI NpYXKuH, Ha0Op TPY30B,
Ha 6a3e LlenTpa "Touka Pocta" JIMHCHKA, TUHAMOMETP
18 OkcnepuMeHTanbHas padora Ne 14 «M3mepenue ko3 dunmenta 1 sKcrepuMeHT | [lepeBsiHHBIN OpYCOK,
CHUJIBI TPEHUS CKOJIbKEHUSI. HabOp rpy30B, MEXaHU-
Ha 6aze LlenTpa "Touka Pocra" YyecKasi CKaMbs,
JIMHAMOMETP
19 Pemenue 3amau Ha Temy «Cuma TpeHUsI». 1 pelieHune
3a1a4
I11. TaBaenue. [aBjieHne JKHAKOCTEH U ra3oB 74
20 OkcnepuMeHTanbHas padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JIaBJICHUSI OT IUIOIAHN TOBEPXHOCTH»
21 OkcnepuMeHTanbHast padota Ne 16 «Ormpenenenue qaBieHus 1 JKCIIEPUMEHT
HUIUHApPHAYECKOro tenay. Kak Mel Buaum?
22 OkcnepuMeHTasbHas padota Ne 17 «Bpruncienue cuibl, ¢ KOTOpon 1 SKCIIEPUMEHT

aTMoc(epa 1aBUT Ha MOBEPXHOCTH cTosian. [louemy mup
Pa3HOILIBETHBIN.




23 DxkcnepuMmeHTanbHas padorta Ne 18 «Onpenenenre Maccel Tena, 1 AKCIICPUMEHT
TIJIABAIOIIETO B BOJIEY.
24 OkcniepuMeHTanbHast padora Ne 19 «Onpenenenue mioTHOCTH 1 sKcnepuMeHT | JIunelika, 1eHTa MepHas,
TBEPJIOTO TEJIay. W3MEPHUTEIIbHBIN ITUITHHJIP,
Ha 6a3e Llentpa "Touka Pocra" AIIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a7a4 Ha TeMy «llaBanue Temny. 1 perieHue
3a/1a4
OxcnepuMmenTanbHas padorta Ne 20 «M3yueHue ycioBUil miiaBaHUs 1 sKcriepuMeHT | Jlunamomerp, mratus
26 TEm. YHUBEPCAIbHBIN, MEPHBIN
Ha 6a3e Llentpa "Touka Pocra" [HTAHAP
(MeH3ypka), Tpy3
UWJIMHIPUYECKUH U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTB, IIOBaApE€HHAaA COJIb,
TajiouKa Ijid nepeMenin-
BaHUs
IV. PaGoTa u MOIIIHOCTH. DHEPrUs 8u
27 OkcniepuMeHTanbHas padora Ne 21 «Berurcnenue paboThl, 1 JKCIIEPUMEHT
COBEPIIICHHON IIKOJILHUKOM IIPH TojibeMe ¢ 1 Ha 2 3Tax»
28 DkcnepuMeHTalbHas pabota Ne 22 «Brruucienne MOIHOCTH 1 AKCIIEPUMEHT
pa3BHBaeMOM IIKOJLHUKOM IPH TobeMe ¢ 1 Ha2 aTaxk»
29 OkcriepuMeHTanbHast padora Ne 23 «OrnpeeneHue BEIMTPHIIIA B 1 skcnepuMeHT | IoasuxHblil 1
cHIie, KOTOPBIA JaeT MOABMKHEINA U HEMOABMKHEII OJIOKY. HETIOBMKHBIN 0JI0KH, HAOOP
b
Ha Gase Llentpa "Touka Pocra" TPy30B, HUTb, ANHAMOMETD,
IITAaTUB, THHEUKA
30 Pemenune 3anau Ha Temy «Pabota. MOIIHOCTE Y. 1 perieHne
3a1a4
31 OxcnepuMeHnTabHas padota Ne 24 «Brruucnenue KI1/1 HaknonHoi 1 skcnepumenT | Lltatus, Mexannueckas
ILTOCKOCTH. CKaMbs1, OPYCOK C KPIOUKOM,
Ha 6a3e L{enTpa "Touka Pocta" JHeliKa, Habop Tpy3os,
JIMHAMOMETD
32 DkcnepuMeHTalbHas padota Ne 25 «M3mepeHne KHHEeTHIeCKOn 1 AKCIIEPUMEHT
SHEPTUHU TeJay
33 Pemenue 3anau Ha Temy «KuHeTnueckast SHEprus». 1 perieHne

3aaad




34

HToroBblii KOHTPOJIb 3HAHUM.

IUIAKTHYECKO
€ 3ajJ]aHne

Hmozo

34




TemaTnueckoe mianupoBanue (2 200 odyuenus)

Haumen Conep:xanue Koanuecr ®opma Hcnoan3zoBanue JlaTa
OBaHHE BO 3aHATUHA odopynoBanus «Touka
pasaena 4acoB pocTay
|. ®u3nyeckuii MeTO M3yUYeHHUsI MPUPO/IbI: TEOPEeTUYECKHI U 34
JKCIIEPUMEHTAJBHBIMH
BBoaHoe 3anaTHE. IHCTPYKTaXK MO TEXHUKE OE30IaCHOCTH. 1 Oecena O3HakoOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
OkcnepumeHTanbHas padora Ne 1 «Onpenenenue 1eHbI AeTCHUS 1 sKcrepuMeHT | Jlunelika, neHTa MepHas,
npuOOpPOB, CHATUE MTOKA3AHUI» M3MEPHTEIBHBIH LIMIHHAD,
Ha 6a3e IlenTpa "Touka PocTa" TCPMOMETD, aTHHUK
TEeMIEPATypPhI
Omnpenenenue norpemrHocTel n3Mepenus. Perenre kaueCTBEHHBIX 1 pelieHue
3azad. 3a1a4y
I'naBa |l. TensoBble siBJIeHUS M METOAbI X HCCIIEI0BAHUSA 8u
Omnpenenenue yJUIMHEHNS Tela B IPOLECCE N3MEHEHUS 1 OTIBIT - JlaboparopHbrit
TEMIEPATYPbI UCCIIEJIOBAHUE | TEPMOMETP, NaTUUK
Ha 0a3e [lenTpa "Touka Pocra" TEMIIEPaTypbl
Pemenue 3a1a4 Ha onpeaeneHne KOJu4ecTBa TEIUIOTHI. 1 pelieHne
3a1a4y
IIpuMeHeHNe TEMIOBOr0 paciIupPEHMs ISl pErUCTpaluy 1 IIPE3EHTALNS




TeMIepaTypbl. AHaIH3 U 00001IeHHEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcnepuMeHTanbHas padota Ne 2 «lccnenoBanue mpoieccoB 1 sKcHepuMeHT | JaTuuk TemMreparypel,
IUIABJICHUS U OTBEPACBAHUSY. KaJIOpuMCTp, COCY €
Ha 6a3e Llentpa "Touka Pocra" TAIOIUM JILZIOM, COCYZ €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [TpakTuueckas padbora Ne 1 «/3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 MPAKTUYECKAS
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCcTBa TEIUIOBBIX JIBUTATEIEH. 1 JEeKIUA
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast paboTa 1 sKcHepuMeHT | JaTuuk TemMneparypel,
No 3 «Ornpezenenne BIa)KHOCTH BO3/lyXa B KAOMHETaX HIKOJIbD» TEPMOMETP, MapJis, COCY €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a7a4 Ha onpenenenue KII1/] remiosoro 1 perieHne
nsuraresnsd. https://uchitel.pro/3aayn-Ha-KI-TeIOBbIX - 3a7a4
nBUTaTENCH/
I11. DiexkTpuYeckne sIBJIeHUsI H METOAbI UX HCCJIETOBAHUSA 8u
12 [Ipaktuueckas padora Ne 2 «Onpenenenue yaeabHOro 1 npakThyeckas | Jlaruuk HanpskeHus,
COIIPOTHUBJICHUS PA3JINYHBIX IPOBOIHUKOB. pabota BOJIBTMETP JBYXIPE/ICIIbHbIH,
Ha 6a3e LlenTpa "Touka Pocra" UCTOYHHK ITHTAHWA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3agad. 1 pelieHue
3ama4y
14 HccnenoBanue u NCHOIb30BaHUE CBONCTB DJIEKTPUUECKUX 1 HabJt01eHne
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJIHUKOB OT 1 perieHne
TeMIIepaTyphl. 3a1a4y
16 ITpakTruyeckas padora Ne 3 «Pacuér notpednsemMmoit 1 npakThyeckas | Jaruuk Toka, 1aT4uK
ANEKTPOIHEPT MU COOCTBEHHOTO 10May. pabota HAMPSIKEHUA, aMITEPMETP
Ha 6a3e LlenTpa "Touka Pocra" ABYXHPE/ICTLHBIN, BOILTMETP
JABYXIIPCACIbHBIN, JJAMIIOYKaA,
HCTOYHUK IMUTAHUA,
KOMIUJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/I anexTpuueckux ycTpoONCTB. 1 pelieHne

3a7a4



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

18 Pewmenne 3anay Ha 3akoH Jl>xoyis - JIenna. 1 pelieHue
3a1a4
19 Pemnienne kauecTBEHHBIX 3a1a4. 1 JIeI0Basi Urpa
IV. DnekTpoMarHuTHbIe sIBJEHUS Su
20 [Tonydenue u puKCHpOBaHHOE H300pPAKEHNE MAarHUTHBIX TIOJICH. 1 npaktuyeckas | Jlemoncrpanus
Ha 6a3e Ilentpa "Touka Pocra" paboTta «H3mMepeHne MarHHTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM». JaTYUK MAarHUuTHOI'O
I10JI4, A1Ba
mTaTuBa, KOMIUICKT
HpOBOI[OB, HCTOYHUK TOKAa,
KJIHOY
21 N3ydeHue cBOMCTB JIEKTpOMAarHura. 1 HaOJII0/IeHNe
22 N3ydenue mosienu 31eKTPpOABUTATENsI. 1 JIEKLIMA, IEM.
IKCIIEPUMCHT
23 DKCcKypcusl. Oecena
24 Perienne xauecTBEHHBIX 3a/1a4. 1 perieHue
3a7a4
V. OnTuka 10
25 N3ydeHune 3aKk0HOB OTpaKEHUS. 1 JIEKLIUS, JIEM.
HKCIIEPUMEHT
26 OxcnepumeHTanbHas padota Ne 4 «Halnronenue oTpaxeHus u 1 AKCIIEPUMEHT OcBeTUTENL ¢ HCTOYHHKOM
MPEIOMJICHHUS CBETAY. ceera Ha 3,5 B, MCTOYHUK
Ha 6ase LlenTpa "Touka Pocra" IUTaHHS, KOMILICKT
MIPOBOJIOB, IIieNieBas auadpar-
Ma, NOJYUWINHAP, IJIaHIICT
Ha IIJIOTHOM JIUCTE C
KPYTOBBIM TPAHCIIOPTHPOM
27 DkcniepuMeHTaNbHAs padoTa Ne 5 «300pakeHus B IMH3aX. 1 IKCIIEPUMEHT OcBeTHTeNh C ICTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBOJIOB, IIiesieBas Auadpar-
Ma, SKpaH CTaJIbHOM,
HaIpaBJISIONIast ¢
M3MEPUTEIHLHOM IIKaJOM,
coOMparoIyue JTUH3BI,




pacceuBaronias JIMH3a, ciaiijg
«MoJenb npeaMeTa» B
pelitepe
28 DkcnepuMmeHTanbHas padota Ne 6 «OnpeenieHue riiaBHOTro 1 SKCIEPUMEHT
(hOKYCHOT'O pacCTOSHUS U ONITUYECKOM CHIIBI JTMH3BI).
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuun u 1 JKCIIEPUMEHT
T(pPaKLIUIU CBETa.
30 Pemenue 3a1au Ha mpeIoOMIICHHE CBETA. 1 perieHue
3a1a4y
31 DOkcnepumeHTanbHas padbota Ne 8 «HabmroaeHue moaHoro 1 AKCIIEPUMEHT
OTpaKCHUS CBETa.
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4y
33 3amuTa mpoekToB. [IpoeKTHI. WCCJICIOBAHHSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO
€ 3aJlaHne
34
Hmozo
TemaTuuyeckoe mianupoBanue (3 200 odyuenus)
Haumen Conep:xanue Kouaunyect ®opma Hcnoab3oBanue Hara
OBaHHe BO 3aHATHHA odopynoBanus «Touka
pasjiena 4acoB pocTa»
1 BBoaHoe 3anatue. IHCTpyKTaxk o TexHHKe Oe3onacHocTH. 1 1 Oecena
. Marauerusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIEPUMEHT
3 [TpakTuueckas pabota Ne 2 «OprueHTHPOBAaHUE C IOMOIIBIO 1 MpaKTU4IecKas
KOMITaca. pabota




4 MaruuTsl. [eiictBue MaruuToB. Pemenne 3agad 1 HaOJI0IcHUE,
pelieHue
3ajau
OkcniepuMeHTaNbHAs pabota Ne 3 «3aHUMAaTETbHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTamm.
MarnutHas pyna. [lonesnsie uckomnaemsie Camapckoii 001acTu. [pe3eHTalus
JleiicTBUe MarHUTHOrO 110J1s1. MarHuTHOE IMoJie 3eMIIH. JeMoHcTpanus
Ha 6a3e Ilentpa "Touka Pocra" «M3mepeHue 1moJist HOCTOSIH-
HOI'0O MAaTHUTA». 1aTYUK
MAar"guTHOTO I10JId, I10-
CTOsSIHHBIM MAar"HuT I10JIOCOBOU
8 JleficTBre MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a/1a4y
9 OkcnepuMmeHTalbHas pabota Ne 4 «3roToBieHrE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3enTanus poeKToB. MCCIIEIOBAHMUSI
I'naBa |l. DnekrpocraTuka 9y
11 OkcniepuMeHTanbHas padota Ne 5 «CtaTHueckoe dJIeKTPHUECTBOY. 1 HKCIIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE 3JIEKTpUUecTBO. Pemenue 3anau 1 pelieHue
3a1a4y
13 OkcnepuMeHTalibHas pabota Ne 6 «3aHUMaTENbHbBIE ONBITHIY. 1 DKCIIEPUMEHT
14 DneKTpuuecTBO B Urpymkax. Cxemsl paboThbl 1 MIpaKkTHYECKast
pabota
15 DJEeKTPUYECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoilcTBO GaTapeku». 1 HaOro/1eHue
17 DkcniepuMeHTaNTbHAs padota Ne 8 «300peTaem OaTaperky». 1 MpaKTUIecKas
pabota
18 [Ipe3enTanus MpoeKToB. 1 HayYHbIC
VCCIIEIOBAHMUSI
19 [Ipe3enTanus MpoeKToB. 1 HayYHbIC
HCCIJIETOBaHMS
20 [Ipe3eHTanus MpoeKTOB. 1 Hay4JHBIC

HUCCICI0BaHUA




I11. Cer 15y
20 Hctounuku cBeTa. aexuus, geM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" sKcrepuMeHT | cBeTa Ha 3,5 B, nctounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, IIeneBas quadpar-
Ma
aK MBI BUJIUM? JCKIIHSL, IEM.
21 K ? ,
HKCIIEPUMEHT
OYeMY MHUP Pa3HOLBETHBIH. JEKITHS
22 IT y
23 OkcnepuMeHTanbHast padora Ne 9 «Teatp TeHei» OKCIIEPUMEHT
24 OxcnepuMenTanbHas pabora Ne 10 «ConHedHbIe 3aH4UKN» sKcnepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouHuMK
nuTaHus, KOMIIJICKT
MIPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IJIOTHOM JIUCTE C
KpPYTOBBIM TPAaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKIIUS, JEM.
HKCIIEPUMEHT
26 Panyra B npupoze. MIPE3CHTALIHS
27 OkcnepuMmenTanbHas padora Ne 11 «Kak nonyuuts pangyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, ucTrounuk
MUTaHMS, KOMITIEKT
IIPOBOJIOB, IIIeNIeBast
auadparma, MoNyHIIHHID,
TUTAHIIET Ha IUIOTHOM JIU-
CT€ C KPYTrOBBIM
TPAHCIIOPTUPOM
28 DKCKypcHs Oecena
29 Jlyunsie n CotHeUHbIE 3aTMEHUS. JIEKIUS, IEM.
YH )
AKCTIEPUMEHT
30 Kak cmomars sya? Oecema
31 3a3epkaiibe. JIEKIINA, IEM.
HKCHEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana» 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 UCCIIEI0BAHUS

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

Hmozo

[Iporpamma npeamnonaraer pa3audHbie (GOPMbI KOHTPOJIS MPOMEKYTOUHBIX M KOHEUHBIX Pe3yJIbTaToB. B pe3ynbprare n3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaluxcs OyAeT NpoXOauTh B T€UeHHE YIeOHOro Kypca - B popme (POHTAILHOTO ONPOCa, CAMOCTOATEIBHBIX
PAaKTUYECKUX paboT, IUCKYCCUI C BBICTPOCHHBIMHU JIOTHYECKUMH 1IETIOUYKAMU U JlI0Ka3aTeabcTBaMu. OLIEHUBAETCsl CAMOCTOSTEIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK XK€ paboTa yyalluxcsi OLIEHUBACTCS ¢ YUYETOM UX aKTMBHOCTH, Ka4eCTBa I1OATOTOBJICHHBIX BBICTYIIJICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH perieHus 3afad. OnieHuBaeTcs TakKe yJacTHe B 00CYK/IE€HNH, KaUeCTBO 337jaBa€MbIX BOIIPOCOB, BIIaJICHUE

MOHOJIOTMYECKOHN U INaJOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrecranus Mo BHEYPOUHOH AesATEIbHOCTH yuyaiuxcs 7-9 knaccos «O3anaueHHas GPU3NKA» IPOBOIUTCS B (hopme
JUIAaKTUIECKOTO 3a/IaHMsI B LIEJIAX OMpPEeSICHHsI CTETICHN OCBOCHHUS yJaITUMUCS y4eOHOT0 MaTepuaa 1o IpakTHIeCKOl GHU3HKe, B paMKax
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa3oBaHusl.

3amaHust OpUEHTUPOBAHBI HAa TPOBEPKY YCBOCHUS COACPIKAHUS Pa3IesioB/TeM:

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

- D/leMeHmbl CMAMUKU, Meniosble A6JeHUs, JIeKMPOCMamuKd, 3aKoHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKU (M0OYIb 8 Kaacc);
Dopma - oudaxmuueckoe 3a0anue (mecmol, NpaKmudecKue 3a0anus, peuieHue meop4eckux 3a0ay) COCTaBICHbI B IByX BapHUaHTaX.
Bpewms BeIMOTHEHUST paOOTHI — OJTUH YPOK.

Inan padorsl (1 200 0dyuenusn)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI banu 3a

3alaHusA | COlepKAHUSA BBINOJTHEHHE
3alaHusl

1 [TpakTuueckas padora. YMenue codparh NPakTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJaHUs
2 OmnpenenurensHas Gpopmyia 3Hanue (GopMys IIJIOTHOCTh BEIIECTBA, 1
BEJTUYUHBI CHUJIa TPEHUS
3 N3mepenne dpuzndeckoit YMeHue nosib30BaThCsl U3MEPUTETbHBIMU 1




BEJTUYHHEI. npuOopaMu, ONPEeAeNATh LEeHY JeIeHUS
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMYUHY.

4 BoruncnuTenbHble HABBIKU Borancnsats pusndeckyio BeIUMUUHY, 1
3aMHCHIBATh PE3YNIbTAT B €AMHUIIAX
m3mepenus: C1U

MakcuMaabHOE KOJIMYECTBO OAIIIOB 32 BHIMOJIHEHHE paboThl coctaiser 10 Gamos.
BricTaBinenne orMeTok: otMeTKa «5» - 80-100% - 8-10 Oama, otMeTKa «4» - 66%-79% - 76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oania,
otMmeTKa «2» - menee 30% - 0 — 2 Gaia.

Hrorosas arrecramus
«O3agauennas pusuka»

BapuantNel

Hcnone3ys pbluakHbie BEChl, MEPHBIN LIUIUH/P, CTAKaH C BOJOH, IMIIUHID, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY ISl OMIPEICICHHUS
TUIOTHOCTH MaTepuaa, U3 KOTOPOTO HU3TOTOBJICH IFJIUH/P.

B Ganke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH IS OIIpeiesieHHs 00beMa Tena;

e 3anumure GopMyIy JUIsl pacueTra MIOTHOCTH;

®  YKQKUTE pe3yJIbTaThl U3MEPEHUS MAcChl IIMIIMHIPA U €r0 00beMa;

® 3ANUINNTE YNCICHHOE 3HAYE€HUE IUNIOTHOCTH MaTepualla [WINHAPA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KproukoM, TMHAMOMETp ¢ npeaenoM usmepenus 1H, nuaamometp ¢ npenenom usmepenus SH, 2 rpysa maccoit 100r,
HaNpaBJISAOLNIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JIJISl ONIpeiesieHUs] KO3 HUIIMEHTa TPEHUS CKOIbKEHUS MeX 1y OpYyCKOM U

MOBEPXHOCTHIO HAIIPABJISIONICH.
B Oranke oTBETOB:

e cJeNnaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKY;



e zanumute GopMyay sl pacueTa KOG OUIIMEHTA TPEHUS CKOIbKCHUS;

e VKaxure pe3yibTaThl U3MEPEHUs Beca OpycKa ¢ Tpy3aMH U CUJIbl TPEHUS CKOJIbKEHUS MPU IBUXKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTHU
HAIPABJISIOLIEH;

e 3anummuTe YMCIEHHOE 3HaUYeHHE K03 PULmeHTa TPEHHS CKOJIbKECHHUS.

OTBeTbI 1 KPUTEPHUHN OLICHUBAHMS BbINOJIHEHUS 3aaHUH
Bapuant Nel
1)V=V,-V; 2) p=m/V

3)M=661; V="56m1=>56cm’; 4)p = 1.2r/em>= 1200 kr/m’.

Conep:xanue KpuTepus banawbl
[TomHOCTBIO TPaBUIIbHOE BBHITIOITHEHHE 33/1aHUS, BKIIFOYAOIIEE B CeOsi:
® CXEMaTHYHBII PUCYHOK DKCIIEPUMEHTAIBHON YCTaHOBKH;
e (opmyny ansa pacu€Ta HICKOMOMW BETMYUHBI MO TOCTYITHBIM JI1 U3MEPEHUS BEIUUUHAM (8 OAHHOM clyyae OJisl
onpeoeieHus NIOMHOCMU mea), 4
® TIPaBWIBHO 3alMCAaHHBIC PE3YIBTATHI MPSMBIX U3MEPEHUH (8 OGHHOM Cllyuae pe3yibmamsl USMEPEeHUss MACCbl mead U
obvema mena);
e TOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHUE NCKOMOM BETTUIHHBI

[IpuBeneHbI Bce 371€MEHTHI MPAaBUILHOTO OTBETa 1-4, HO JoMyIleHa OlnOKa IPY BHIYMCICHUH 3HAUE€HUSI HCKOMOM
BEJTMYHHEI.

niim

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

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




CrhenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, IPABWJIBHO NIPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUN BEINYMH, HO HE
3anucana ¢popMyiia s pacyeTa UCKOMOI BEIMYMHBI, M HE MOJIyYeH OTBET.

nim

[IpaBmiibHO MpUBEIEHBI 3HAYSHHUSI IPSMBIX H3MEPEHUN BEJIMYMH, 3amucana (opmMysia A pacyeTa HCKOMOM BETMYHHBI, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKHU.

nJjin

[IpaBriIbHO NPUBEEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IIPABUIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIIEPUMEHTAILHONW YCTAaHOBKH U (popMyIa Juis pacueTa HCKOMOMN BETHUUHBI

3anucaHbl TOJIBKO MPABUWIbHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

NN

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX H3MEPEHUH, U MPECTaBICHA MPABUIIBHO 3alMCaHHAs
dbopMyna ains pacu€Ta MICKOMOM BEIIMYUHBI.

NJIn

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U ClIeJIaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKHU

Bce CJIy4dau BBIITOJIHCHHA, KOTOPbIC HC COOTBCTCTBYIOT BbINICYKA3aHHBIM KPUTCPHUAM BbICTABJICHUA 1, 2, 3 unau 4 0aoB.
Pa3pO3HeHHI)Ie 3aIlliCH. OTCYTCTBI/IG TIOIIBITOK BBIIIOJIHCHHUA 3aJaHUA

Maxcumanvuoiii 6ain

Bapuant Ne2
1)

=
1¢ *

2) Fynp= Fyp (TIpu paBHOMEPHOM JBHKEHUHU);

Fp=uN, N=P > F,,=uP,;u=



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

Coaepxxanue kpurepus

Banasl

[TomHOCTBIO MPaBUIIEHOE BHIIOIHEHUE 33/1aHUS, BKIIFOYAOIIEE B CeOsi:

® CXEMaTHYHBIA PUCYHOK IKCIIEPUMEHTAIBLHON YCTAHOBKU;

e (dopmyiy A pacu€Ta UCKOMOW BEJIMYHMHBI IO JJOCTYITHBIM JIJISl K3MEPEHHS BETMUUHAM (8 OaHHOM Cyyae 0/ onpeoeseHus
Koa(ppuyuenma mpenus);

® TIPaBWIBHO 3aMMCAaHHBIC PE3YJBTATHI MIPSMBIX U3MEPEHUH (8 OGHHOM Cllyuae pe3yabmamsl UsMepeHus 6eca meia ¢ 08yMs
epY3aMU U CUTbI MPEHUSL CKObHCEHUS),

e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHUE NCKOMOW BETTUIHHBI

[TpuBeneHBI Bce 3JIEMEHTHI TPABUIBLHOTO OTBeTa 1-4, HO JoMyIIeHa OIMOKa TP BBIYMCIICHUHN 3HAYCHUST ICKOMOM BEJTMYMHBI.
niim

JlomyiieHa omrOka mpu 0003HAYCHUH STUHUI] H3MEPEHUST UICKOMOW BETHUHHBL.

niim

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

CrnenaH pUCYHOK 3KCIEpPUMEHTAIbHON YCTaHOBKH, PABUIILHO MTPUBEACHBI 3HAUEHUS MIPSIMBIX U3MEPEHUN BEIMYNH, HO HE 3alCcaHa
dbopmyna i pacueTa HCKOMOW BETMUYMHBI, U HE MOJy4eH OTBET.

nJjin

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS NMPSAMBIX U3MEPEHUH BETUYMH, 3arucana GopMysia AJis pacueTa HCKOMOM BeJTMUMHBL, HO HE
MIOJIyY€H OTBET, U HE MPUBEACH PUCYHOK KCIEPUMEHTAIbHON YCTaHOBKHU.

N

[IpaBmiibHO NpUBEEHBI 3HAYECHUS MIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHOM YCTaHOBKHU M (popMyia JUIst pacyeTa UCKOMOI BeTMUNHBI




3anucaHbl TOJBKO MPABUIIbHBIC 3HAYCHUS TIPSMBIX H3MEPCHU.

NJIn

[TpuBeneHO nMpaBUIILHOE 3HAUYECHHUE TOIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBlIeHa TPABUIBHO 3amucanHas popMyma Juist
pacyeTa HICKOMOW BEJIMYMHBI.

NJIn

IIpuBeneHO NpaBUIIBHOE 3HAYEHUE TOJBKO OAHOIO U3 NPSAMBIX U3MEPEHUH, U CIEJIAH PUCYHOK 3KCIIEPUMEHTAIbHON YCTAHOBKHU

Bce CJIydau BBIIIOJHCHHS, KOTOPBEIC HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHUAM BbICTABJIICHUA 1, 2, 3 unu 4 0aJoB.
Pa3p03HCHHBIC 3alliCH. OTCYTCTBI/IG IIOIIBITOK BBIIIOJIHCHHA 3aJaHUA

Maxcumanvuoiii 6ain




Ilnan pa6otsl (2 200 06yuenus)

Homep | IlpoBepsiemble 3J1eMEeHThI IIpoBepsiemble yMeHuUst Ban 3a
3aJaHusl | COAePIKAHUSA BbINIOJIHEHHE
3aaHus
1.1 SIBneHus TerIonpoBOJHOCTH OOBbsicHeHHE SBJICHUN TETIONPOBOAHOCTH 1
1.2 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus Tell. 1
BelIeCTBa
1.3 3aKOHBI MOCTOSIHHOT'O TOKA [TpakTudeckue ymeHusi Mo paboTe ¢ AIEKTponprudopamMu. Y MEeHUE 4
HaXOXICHUS BEIIMYMHBI IKCIIEPUMEHTATBHBIM METOJIOM
UTOrO 6
2.1 SIBieHUs TEMIONPOBOTHOCTH OObscHeHUE SBIEHUI TEIIONPOBOIHOCTH 1
2.2 ArperatHbie coctosiHus | UTeHue rpaukoB OXJIAKIESHUS TEll. 1
BelIeCTBa
2.3 3aKOHBI TOCTOSIHHOTO TOKA [TpakTudeckue ymeHus: o paboTe ¢ AIEKTpOnprudOOpamMu. Y MeHUE 4
HaXOXICHUS BEIIMYMHBI IKCIIEPUMECHTAILHBIM METOJIOM
UTOrO 6

MakcuMaabHOE KOJIMYECTBO OAJITIOB 32 BEITIOJTHEHHE PabOTHI COCTaBIseT _6  6auios.
BricTaBinenne orMeTok: oTMeTKa «5» - 80-100% - 5-6  Oamna, ormeTka «4y» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% - 2-3  OGama,
oTMmeTKa «2» - MeHee 30% - 1  Gam.



I[MpomexyTounas arrecranus «O3anavyeHnas Gusuka
BapuanT 1

1.Ha cHer moyioXu/In TpU KyCKa CyKHa pa3IMYHON OKpacKu: Oellblii, YepHbIi U 3elieHblid. Korma cosHile mpurpesno, To CIycTsi HEKOTOPOe BpeMsl
10J1 HUMU mipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM PHCYHKE 0003HAUYEeHO 0elloe, YepHOE U 3€JICHOE CYKHO?

1. benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, wepnoe — 3, 3enenoe — 1.
3. bemoe — 3, yepnoe — 1, 3eneHoe — 2.
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2. Ilpu kako# TemmepaType Hadajcs MpoIece IJIaBIeHUs? Pue. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepuTe nens o cxeme. OnpenenuTe COMPOTHUBICHUE MIEKTPHUECKUX JIAMI UCIIONB3Ys aMIIepMETp, BOJILTMETP.

1

T

T K
Puc. 176

IIpomexyTounasi arrecranus «O3anavyeHnas Gusuka

Bapuanr 2

1. K nomeuke nmpuOHUTHI J1Ba OAMHAKOBBIX JIUCTa O€lON >kecTH. BHYTpeHHSAS MOBEPXHOCTh OJHOIO M3 HUX IOKpBITA
KOINOThIO, a Jpyras ocrabiieHa Onectsameil. K Hapy)XHONH MOBEPXHOCTH JMCTOB INPUKIEEHbl BOCKOM CHHYKH. MeXay JIucTaMu MOMENIaoT
pacKaJeHHbIN MeTauIMueckui mapuk (puc. 93). OnHOBpPEMEHHO JIM OTHALyT CHUYKU OT JIUCTOB KECTU?

1 OnHoBpeMeHHO.
2. Ot 3aKOITYCHHON TTOBEPXHOCTH CIIMYKH OTIAIYT PAHBIIIE.
3. Ot GnecrsIiei MOBEPXHOCTH CIUYKHU OTHAAYT PaHBIIIE.

2. Ilpm xakoii TemMIiepaType Haqajcs poIecc OTBEpIeBaHMs?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

CO6epI/ITC OCIIb 110 CXEMEC. OHpe,Z[eJ'II/ITe pa60Ty, BBIIIOJIHCHHYIO OJICKTPHUYCCKUMU JIaMIIaMU B TCUCHHUC 5 MUH, UCII0JIb3Yys aMIICPpMETP,
BOJIbTMETP, CCKYHAOMEP
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OTBeThI M KPpUTECPHUHA OLNCHUBAHUA BBINOJTHCHUA 3agaHui

1 BapuanT
11 2)5
3) 1. CobGparts Lerb 1Mo cXeMe.
2. ITogKIF0OunTh aMIIEpPMETP M BOJIETMETP, YUYHUTHIBAs MPABHIIA ITOAKIIOYCHHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATTPSKEHHS )
4. Tlo BRIMUCIUTENBHON (OPMYJIE  ONPEISITUTHh UCKOMYIO BEITUUHHY.

2 BapuaHT
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 HAITPSHKCHHUS ).
4. [1o BEIYUCIUTENHHOU (OPMYJIE  ONPEACTUTh HCKOMYIO BEJTUYHHY.



HroroBas artecTanusi Mo BHEYPOUHOH JAESITEILHOCTH yJamuxcs 9 kinaccoB «O3agaueHHasi PU3MKay» MPOBOIUTCS B POPME3AIIUTHI TPOCKTOB.
dopma KOHTPOJIS — 3alluTa npoekTa. Benymumu Metonamu o0ydeHus SBISIOTCS: 00bSICHUTENbHO-MIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
WCCJICIOBATEeILCKUN: aHAIN3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, TPOBEICHUE HCCIEIOBAHNN. ITH METOAbl B HAMOOJBIIEH CTeTICHN
o0ecreunBaroT PAa3BUTHUC IMO3HABATCIIbHBIX UHTCPCCOB, HHTCIVICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I>1. Pomnp YUYHUTCIIA B 06yT-I€HI/II/I MCHACTCA: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 MpoIiecca eATEeIbHOCTH yUYallluXcs U €€ pe3yIbTaToB.

TpeboBaHus K 3alIUTe MPOEKTA:

. Marepuan 10CTYIIeH U HAay4€H, UJeu packpbIThl. KauecTBeHHOE M3JI0KEHUE COJIEp KaHMS: YETKas, TPaMOTHAs peub, IIEPECcKa3 TEKCTa

(I[OHYCKaeTCFI 3a4YUTBIBAHHUC III/ITaT); HanOoJice BAXKHEIC IIOHATHA, 3aKOHBI U (bOPMyJ'IBI JUKTYIOTCA IJIs 3allCH.

. HarnspHoe npencraBinenue Marepuania (C UCIONIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB, UCIIOJIb30BAHUE MTPE3CHTALINH )
. Vcnonb30BaHue MPaKTUYECKUX MUHU-HMCCIIEI0BAHUH (IT0Ka3 OMbITA)

. KadecTBeHHbIE OTBETHI HA BOIIPOCHI CIyLIATeIeH O TeMe

. Yetko chopMymTupoBaHbl BBIBOIBI

Ipubau3uTebHbIE TEMbI TBOPYECKHX NMPOEKTOB, MPe3eHTAIMIA:
1. Kak u3mMeputh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus kaneHaaps.

5. OT necovHbIX 4acoB /IO AaTOMHBIX.

8. ConHeuHas cucrema

9. CkopoCThb ABMKEHHSI TPAHCIIOPTA B TOPOJIE

10. Dueprus BeTpa

11. Kak ynepxarb paBHOBECHE

12. TToueMy magaroT Tea
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