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HopMmaTtuBHas 6a3a

¢ 3akoH PO «O06 obpazoBanuu B Poccuiickoit @enepanun» Ne 273-03 ot 29.12.2012;

@DenrepalbHEI rocyJapcTBEHHEIH 00pa30BaTeIbHEIH CTaHIapT OCHOBHOIO o0mero oopazoBanus (IIpukas
MuHnnctepceTBa 006pazoBaHusa H HaykH Poccuiickoit @enepanuu ot 17 mexadbps 2010 r. Ne 1897, B peakiuu nmpHukasa
MunncreperBa oopazoBanus 1 Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 gexadps 2015 r Ne 1577);

e IIpumepHas ocHOBHas 0Opa3oBaTeIbHAsA IMPOrpaMMa OCHOBHOTO OOIIero o0pa3oBaHHs, O00OpeHHas peleHHeM
dbenepanpHOro yueOHO-MeTOIHYECKOT0 00beJHHEHHS IO 00meMy oOpa3oBaHHIO (IIPOTOKOI OoT 8 ampens 2015 r. Ne
1/15);

o DenepanbHEIH NepeyeHb YUeOHHKOB, peKOMEHI0BAaHHEIX (JIOMyIIeHHEIX ) MHHHCTEPCTBOM 00pa30BaHUS H HAYKH
Poccuiickoit @eepaliiy K HCIIOIF30BaHHIO B 00pa30BaTeIbHOM IIpoliecce B 00meo0pa30BaTeIbHEIX OPraHH3aIHIX
IIPH peaTH3aIlHH HMEIOIHX IoCyAapCcTBEHHYI0 aKKpeHTAIlHIO 00pa30BaTeIbHEIX IPOrpaMM HadaTbHOTO O0MIero,
OCHOBHOTO 00mIero, cpeHero odmero oopa3oBaHus, yTBepP:KIeHHEIH MpHKa3oM MuHHCTepcTBa 00pa30BaHUS H
Hayku PO ot 28 nexabps 2018 roga Ne 345 ¢ H3MeHEeHHSIMH H JOIIOTHEHHSIMH.

o DenepanbHEIH NepeyeHb YUeOHHKOB, peKOMEHI0BAaHHEIX (JIOMyIIeHHEIX ) MHHHCTEPCTBOM 00pa30BaHUS H HAYKH
Poccwuiickoit @enepanuu K HCIOIB30BaHHIO B 00pa30BaTEILHOM MpoIlecce B 00meo0pa3oBaTeIbHEIX OPTaHH3aIHIX
IIPH peaTH3alii HMEIOIHX FOCyIapCTBEHHYIO aKKPeIHTAIHI0 00pa30BaTeIbHEIX POrPaMM HAuaIbHOTO OOIIEro,
OCHOBHOTO 00mIero, cpeHero odmero oopa3oBaHus, yIBep:KIeHHEIH pHKa3oM MuHHCTepcTBa 00pa30BaHUS H
Hayku PO ot 31 mapra 2014 roga Ne 253 ¢ u3MeHeHHSIMH H JIOIIOTHEHHIMH.

e IlepeueHb opraHH3aIHii, OCYIECTBILIIONINX BHITYCK YIeOHBIX TOCOOHIH, KOTOpPEIe JOIMYCKAITCS K
HCIOIH30BAHHIO IIPH PeaTH3allHH HMEIOIHX I'OCYAapCTBEeHHYIO aKKPeJHTAIHI0 00pa30BaTeIbHEIX IPOrpaMM
HavalIbHOTr0 00IIero, OCHOBHOI'O O0INero, cpefHero oomero oopa3oBaHHs, YTBepP:KIeHHEIH IpHKa3oM MHHOOpHAayKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarelbHas MporpaMMa OCHOBHOro obmiero oopazoBanus MBOY COIII Ne 15;

e IIpumepHBIe MpOrpaMMEI BHEYPOUHOH JesTeIbHOCTH. HauanbHOe H OCHOBHOe oOpa3oBaHue / [B. A. I'opckwii,

A. A. Tumodees, 1. B. CmupHOB H Ap.] ;: mox pea. B. A. I'opckoro. — 4"e u3a. — M. : IIpocBemenue, 2014 — 111 ¢. —
(CtamapTsl BTOPOTO IMOKOIIEHH).

e IIporpamMMa ocHOBHOro 00mero oopa3oBanud. ®u3nka. 7 - 9 xi1accel (aBTopsl:A.B. ITeprimkus, H.B. ®unoHOBHY,
E.M. I'ytHHK). @H3HKa. 7-9 KIacchl: paboune nporpamMmsl / cocT. @50 E.H. TuxoHoBa - 5-e u31., nepepad.-M.: JIpoda,
2015. —400c.,
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YpoBeHb peasn3aluu:

0a30BbIH

Cpok peanuszanuu:

01.09.2024- 25.05.2027

|. Il.tanupyemble pe3yJibTaThl 0CBOEHHS KypPCa BHEYPOYHOM AeATeJIbHOCTH N0 (pu3nKe

HporpaMMa IIO3BOJIACT ,Z[O6I/IB8,TI>C}I CICOAYIOIUX PE3YJIbTATOB OCBOCHUA KYypCa BHCyquHOﬁ ACATCIIBHOCTHU

OcHoBHAasI Tpynna y4ammxcs Hderun ¢ OB3
(BKJII0YASI HHTETPUPOBAHHBIX)
IIpenmeTrHbie MeTanpeameTrHbie JInyHocTHEIE IIpenmeTHbIE MeTanpeaMeTHble JInunocTHbIE
- YMETh TOJIb30BATHCS P. —ymets paborats 1o | -pa3BUBaThH - UMETh P. —ymets paborath | -pa3BUBaTH
MEeTOJaMH Hay4YHOTO MPEIIOKECHHBIM MMO3HaBaTEJILHBIE MPEACTABJICHHUE O | 1O MPEAJIOKEHHBIM | TTO3HABATEIbHBIC




HCCIIEA0BAHUS SIBIICHUN
MIPUPOJIBI;

- IPOBOAUTH
HaOJIIOIeH NS,
TUTAHUPOBATH U
BBITIOJTHSATh
SKCIIEPUMEHTBI;
-00pabarTpIBaTh
pe3yiabTaThl U3BMEPEHU;
- IPE/ICTABIIATh
pe3yJIbTaThl U3MEPEHUM C
MTOMOIILI0 TA0JIHII,
rpaduKoB u hopmy;

- O0OHApYKUBATh
3aBUCHUMOCTH MEXITY
bU3nIeCKUMHU
BEJIMYMHAMU;
-00BSICHATH OJTy4YEHHbBIE
pe3yiabTaThl U JIe1aTh
BBIBO/IbI;

-OlIEHUBATh TPAHUIIBI
MOTPENTHOCTEN
pe3yabTaTOB U3MEPEHUN;
- YMEeTb IPUMEHSTh
TEOPETUYECKUE 3HAHUS
1o ¢u3KKe HA TIPAKTUKE;
-pemaTh Gpu3nIecKue
3aJlau Ha IPUMEHEHHE
IIOJIyYCHHBIX 3HAHU;

- BBIBOJAUTH U3
AKCIEPUMEHTAIbHBIX
(haKTOB U TEOPETUICCKUX
Mojienelt puzndyeckue
3aKOHBI;

- YMETb JIOKJIaJIbIBaTh O
pe3ynbpTaTax CBOEro

UHCTPYKIUSAM; YMEHUE
U3JIaraTth MbICIU B
YETKOMW JIOTUUECKOU
MOCIIeI0BATEIbHOCTH;
AHATU3UPOBATH
CcOOCTBEHHYIO padoOTYy:
COOTHOCHUTb TUTaH U
COBEpIICHHbBIE
oTiepaIiu, BbIICIATh
JTarnbl U OLIEHUBATh
MepY OCBOCHUS
KaXKI0ro, HaXOJUTh
OIINOKH,
YCTaHaBIIMBATh UX
MPUYUHBL

I1. — opueHTHpOBATHCS
B CBOEH CUCTEME
3HaHWI: OTINYaTh
HOBOE OT YK€
U3BECTHOTO;
nepepadarTbIBaTh
MOJTy4YEHHYIO
uH(pOpMAaIIHIO, AeNaTh
BBIBO/JIbI B PE3YJIbTATE
COBMECTHOH pabOThI
BCEro Kjacca; yMeTh
AHATU3UPOBATH
SIBJICHUS

K. — ymers paboraTs B
nape u KOJJIEKTUBE;
3P PEeKTUBHO
pacnpenensirb
00s13aHHOCTH

HUHTEPECHI,
UHTEIUICKTYaJIbHBIC U
TBOpUYECKHUE
CIIOCOOHOCTH

y4aImxcs;

- MOTUBUPOBATh CBOU
JICHCTBHUSI; BBIPAXKaTh
TOTOBHOCTD B JIIO0OM
CUTYallUH MOCTYIUTh
B COOTBETCTBUHU C
paBHJIaMU
MOBE/ICHUS;

- BOCIPUHHUMATD Peyb
YUUTENS
(OZTHOKJIACCHUKOB),
HEMOCPE/ICTBEHHO HE
00palIeHHYIo K
yuauiemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
ACATCIIBbHOCTh: CBOH
JOCTHKCHUS,
CaMOCTOATCIIbHOCTD,
MHHIIATUBY,
OTBCTCTBCHHOCTD,
HpUYMHBI HEeyIa4d

npupojie
BOKHEHIITUX
buznuecKux
SIBJICHU
OKPYXKAIOIIETO
MUpa U TOHUMATh
CMBICTT
(bU3UIECKUX
3aKOHOB;
-IEMOHCTPUPYIOT
YMEHHE
paborats ¢
pa3HBIMU
UCTOYHUKAMU
uHpOpMaLnu;
-yMeTh
MPUMCHSITh
TEOpETHYECKHE
3HAHUS 110
busuKe Ha
MIPAKTUKE;

- YMETh
UCIIOJIb30BATh
MOJTy4YeHHbBIE
3HAHUS B
MTOBCEHEBHOM
YKU3HU (3KOJIOTHS,
OBIT, OXpaHa
OKpY’Karollen
cpenbl)

- POBOAUTH
HaAOJIFOIEHUS
buznuecKux
SIBJICHUIA;
-U3MEPSThH
buznvecKue

MHCTPYKLHUSM;
yYMEHHE U3J1araTh
CBOM MBICIIH B
JIOTUYECKOU
MOCIIEI0BATEILHOCT
u;

I1. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOTO;
nepepadaTbIBaTh
MOJIY9EHHYIO
nHpopmMaruto,
JIeNaTh BBIBOJIBI B
pe3ynbrare
COBMECTHOM
paboTHI BCEro
KJlacca; yMeTh
HaOI01aTh U
OIHCHIBATH
SIBIICHUS

K. — ymers
paboTath B ape u
KOJIJIGKTHBE,

MUHTEPECHI;

- MOTUBHUPOBATH
CBOH JICHCTBHUS,

- BOCIIPUHUMATh
peub yauTes
(OZTHOKJIACCHUKOB),
HETIOCPEJICTBEHHO
HE 00palIeHHYI0 K
yJanieMycs;

-OLICHUBATh
COOCTBEHHYIO

y4eOHYIO
ACATCIIbHOCTD




UCCIICJIOBAHHS,
- y4aCTBOBATh B
JIMCKYCCHH, KPaTKO U
TOYHO OTBE€YATh Ha
BOTIPOCHI,

-HCII0JIb30BATh
CTIPAaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOYHUKHU
nHpopmanuu.

BCJINYHHBI

B npouecce BHEYPOUHO¥ IeAITEJILHOCTH B IIKOJI€ PEIAOTCS CJeyolie KOPPEeKIIHOHHO-PA3BUBAIOIIHE 3a/a4H:

1. Pazsumue u xoppexyus enumanus

2.Dopmuposanue YHUBEPCAIbHLIX YUEOHbIX YMEHULL

3.Pazsumue peuu

ConepxaHue BHeypouYHOii AessTeIbHOCTH 0 pusnke «O3anavueHHass Ppu3HKa»7 KIACC

HaszBanmue pa3zjaena (TeMbl)

Coneprxanue y4eGHOT0 mpeaMeTa, Kypca

HepBOHa‘laJIbele CBECACHHUA O

CTPOCHHUH BEIIECTBA

[ena neneHus n3meputeabHOro npudopa. OnpeneneHne eHbl JeICHUs U3MEPUTEIHLHOTO [HIUHAPA.
Omnpenenenne reoMeTpUYECKUX pa3MepoB Tela. M3roTosienrne usmMepuTeabHoro HuinHapa. 3mepenue
Temneparypsl Tena. Mizmepenue pazmMepoB Majbix Tell. M3mMepeHue ToNUHBL J1ucTa OyMaru.




2. | B3aumoaeiicTBHe Tea 3MepeHHe CKOPOCTH ABI)KEeHHS Tena. [3MepeHHe MacCH Tejla HelpaBHIbHOM (GopMEl. H3mMepeHne
IUIOTHOCTH TBepJIoro Tena. l3mepeHne oO0rema mycToThl. Mccne1oBaHHe 3aBHCHMOCTH CHIIBI TSDKECTH
0T MaccHI Tera. OnpeierieHHe MacCH H Beca Bo3ayxa. ClokeHHe CHII, HallpaBIeHHEBIX 110 OJJHOMH
npsiMoii. M3MepeHHe ’KeCTKOCTH NPYKHHEL V3Mepenne K03 GpHITHEHTa CHITEI TPEHHS CKOIbKEHHS.
Pemenne HecTaHTapTHEIX 3a7ad

3. | JdaBaenne. [[aB/1eHHe KUIKOCTEH 1 HccnepoBanue 3aBHCHMOCTH JIaBIIeHH OT IUIOINAIH MOBepXHOCTH. OnpeeneHne JaBIeHHS

2308 TBEPJIOTro Tella. BEIdHcIeHHe CHIIEL, ¢ KOTOpOi aTMocdepa JaBHT Ha IIOBEPXHOCTE cTona. OnpeeneHne
MaccHI Tella, IIaBalomero B Bojle. OnpeseleHne IIOTHOCTH TBeporo Tena. OnpeieneHne ooreMa
KycKa JIpJa. [3yueHne yclIoBHS IUTaBaHHS Tell. PenmeHne HeCcTaHJAapPTHEIX 3a]1a4
4. | PaGora m MOIIHOCTE. Brrancrnenne paboTsl H MOITHOCTH, pa3BHBaeMOi yUeHHKOM IIpH nogseMe ¢ 1 Ha 3 sTax.
OmnpeneneHne BEIMTPEINIA B ciile. HaxoxIeHHe IIEHTpa TSOKeCTH ITocKoi Gurypsl. Beraucinenne KITJ]
Imeprus HAKJIOHHO# IITOCKOCTH. V3MepeHne KHHETHUECKOH SHeprun. l3MepeHne MOTeHIIHATHEHOH YHEPTHH.
Pemenne HecTaHIapTHEIX 3a/1a4d.
8 KJIacCC
Ne Ha3zBanmue pa3gena (TeMbl) CoaepkaHHe y9eOHOr0 mpeaMeTa, Kypca
1. | Pu3nueckuii MeTo] H3yIeHASA OmnpezeneHne IeHH AeleHHS IPHOOPOB, CHATHE MoKa3aHHi. Ompe/ieTeHHe MO PeNTHOCTeH
NPHPOJBI: TeOPeTHUECKHIT 1 H3MepeHHil.
IKCIePHMEHTAILHBII

2. | TenoBble AIB1eHHSA H MeTOAbI HX OmnpeneneHne yITHHEHHS Tejla B IIpollecce H3MeHeHHs TeMIepaTyphl. Pemenne 3a1a4 Ha

oIpejieJieHHe KOJIHYeCTBA TeILTOTH. [IpHMeHeHHe TeIIOBOrO pacIIHpPeHHs A PerHCTPaIliy
HCCIEN0BARHIA TeMneparypsl. Fcene1oBaHHe MpoIeccoB IUTAaBIeHHS H OTBepAeBaHHA. [13ydeHHe yCTpOiCcTBa
TeIUIOBEIX ABHTareneii. [IpuOopk! 11 H3MepeHHs BIa)KHOCTH BO3IyXa.

3. | DiaekTpuuecKHe ABJI€HHSA H METOIbI OrnpeneneHne yAeIbHOIO CONIPOTHBIEHH MPOBOAHHKA. 3akoH OMa /U1 ygacTka Iiend. Pemenne

3amad. McciegoBaHne H HCIIOTB30BaHHE CBOHCTB 311eKTPHUECKHX KOHIeHcaTopoB. Pacuet

HX HCCIeJOBAHUSA M M
notpebiseMoii anekTposHeprun. Pacuer KIIJ] anexTpuueckux ycTpoiicTs. Pemenne 3a1a4u Ha 3aK0H
Jlxoyna -Jlenna.

4. | DiIeKTpOMarHuTHbIe SIBJIeHUS [TomyueHne u GHKCHPOBAHHOE H300pakeHHe MaTHUTHEIX TToJIeii. [3yueHne cBOHCTB
3lIeKTpoMarHuTa. V3yueHne MoJieTH A/IeKTpoABHTaTe . PenleHne KkadeCTBEeHHEIX 3aa4.

5. | Onruka M3yueHne 3akoHOB oTpakeHHs. HalOmroieHHe oTpakeHHs H IpeIoMIeHHs cBeTa. M300paxkeHus B

JIHH3aX. Onpenene}me TJIaBHOI'O (bOKYCHOI‘O PACCTOSAHHA H ONTHYECKOH CHIIEI THH3EI. HaOmoneHne
I/IHTep(l)GPEHI[IfII/I cBeTa. Pemenue 3amad Ha IIPEIIOMIICHHE CBETA. Ha6JIIOI_IeHI/Ie IIOJTHOI'O OTPaX€HHA
CBETA.




9 Kkiaacc

Ne HazBanmne pa3gena (TeMbl) ConepskaHHe Y9eOHOr0 mpeaMeTa, Kypca

1. | MarHeTn3m Kommnac. ITpunmum padotsl MarHuT. MarHuTh NOIOCOBEIe, TyToBEIe. MarHuTHas pyaa. MarHuTHOe
norte 3emun. M3roroBneHne MarHuTa. PenreHne KaueCTBEHHEBIX 3a/1a4.

2. | DiIeKTpoCcTATHKA DIIeKTpHUYeCcTBO Ha pacdeckax. OCTOPOKHO CTaTHYeCKOe IeKTPHIECTBO. DIIeKTPHUECTBO B
HIpyIIKaX. DIeKTPHUYECTBO B OHITY. YcTpoiicTBO OaTapeiiku. Pemenne HecTaHIapTHEIX 3a/1a4.

3. | Ceer Herounnku cBera YcTpoiicTBo rinaza. ConHeunsle 3aiiuuki. TeHb. 3aTmenne. [[BeTa KoMIIakT quCKa.

MsuteHEnH criekTp. Pagyra B npupoze. JIyansie n Conneunsle 3atmeHHs. Kak cnomats mya? Kak
3a)keub OroHL? PelleHHne HeCTaHIaPTHEIX 3a/1a4.

MeTtonabl 00yueHusi H GopMbI OPraHA3ANNH AeSITeILHOCTH 00YYAKIIHXCS
Peanmzanus nporpaMMEI BHEYPOUHOI JesTeTbHOCTH «O3anaueHHas (H3HKay MpeInoaraeT HHIHBHIYaIbHYIO H TPYIIIOBYIO paboTy

oOyJaromuxcs, INITaHHPOBaHHE H MIPOBeIeHHE HCCIIEI0BATEIhCKOr0 SKCIIEPHMEHTA, CAMOCTOSTETBHEIH cOOp JaHHEBIX JUIS pelIeHHs MPaKTHIeCKHX
3a[1a4, aHAITH3 H OIeHKY ITOTy9IeHHEIX pe3yIbTaToB, H3rOTOBIeHHe MocoOuit H Mozerneii. I[Iporpamma npegycMaTpHBaeT He TOIBKO OOyUarone H
Pa3BHBaIONIHE LIETH, €& peaTH3aIHsi ClI0cOOCTBYET BOCIIHTAHHIO TBOPUYECKOH THYHOCTH ¢ aKTHBHOH JKH3HEHHOH MOo3HIHeH. BEICOKHX pe3yIsTaToB
MOTYT JIOCTHYE B JJaHHOM CIIydae He TOIhKO YIeHHKH C XOpoIIeli MKOIFHOH yCcIIeBaeMOCTRIO, HO H Bee IelleyCTpeMICHHEIe aKTHBHEIEe pebsTa, yxe

c/leTaBIIHe CBOI MpodeccHOHATBHEIH BEIOOD.

ObyueHne ocymecTBIseTcs IpH noaaepxkke LleHTpa o6pa3oBaHHs ecTeCTBeHHO-HAYIHOH HallpaBIeHHOCTH «Touka pocTay, KOTOpBIH

CO3/IaH JUISL Pa3BHTHS Y 00YUAIOIMHXCS eCTeCTBEHHO-HAYUHOI, MaTeMaTHIeCcKoH, HH(OPMAIIHOHHOH I'PaMOTHOCTH, ()OPMHPOBAHHS KPHTHUECKOTO H
KPeaTHBHOT'O MEIIIUIEHHS, COBEPIIEHCTBOBAHHS HABEIKOB €CTECTBEHHO-HAyUHOH HAIIPABIEHHOCTH, a TaK)Ke /IS IIPAKTHYeCKOH O0TpaboTKH yaeOHOro
MaTepHaia 1o yue6HoMy npeamery «DH3HKa».

TemaTnueckoe niianupoBanue (1 200 odoyuenus)



Trjaace

Haumen Conep:xxanue Koaunuect dopma Hcnosbn3oBaHue Jara
OBaHME BO 3aHATHS obopynoBanus «Touka
pasnesa 4acoB pocTta»
1 BBonnoe 3ansatre. MHCTpYKTaX MO TEXHUKE OE30MacHOCTH. 1 Oecena O3HakoMIIEHUE C
Ha 6a3e LlenTtpa "Touka Pocra" udpoBoii taboparopueit
"Touka pocra"
(IemMoHcTpanus
TEXHOJIOTMH U3MEPEHUS)
. [lepBoHaYaIbHBIE CBEIeHHS O CTPOEHHUH BellleCTBA 14
2 DkcniepuMeHTaNbHAs pabota Ne 1 «Onpenenenre 1eHbI IeTICHUS 1 sKcnepuMeHT | JIuHelka, JieHTa MepHasi,
Pa3IMYHBIX TPHUOOPOBY. U3MEPUTENbHBIN HUIUHID,
Ha 0a3e LlenTpa "Touka Pocra" TEPMOMETP, JATUUK
TEeMIEPATypPhI
3 DxcnepuMeHTanbHas padota Ne 2 «OmnpeneneHue TeOMEeTPUISCKUX 1 skcriepuMeHT | HabGop reomerprudeckux
pa3MepoB TeI». TN
Ha 6a3e [lenTpa "Touka PocTa"
4 [TpakTuyeckas padora Ne 1 «M3rotoBneHre U3MEPUTEIBHOTO 1 IIpaKTHYECKast
ATTUHIPAY paborta
5 OkcnepuMeHTanbHast padora Ne 3 «3Mepenune TeMnepaTyphl Tem» 1 DKCIIEPUMEHT
6 OxcnepuMeHTanbHas padota Ne 4 «3mepenne pa3MepoB MajIbix 1 AKCTIEPUMEHT
TE».
7 DOxcnepumeHTanbHas padota Ne 5 «V3mepeHue TOIIIMHBI JUCTa 1 AKCTIEPUMEHT
Oymaru»
I'nasa |l1. BzaumoneiicTBue Te 124
8 DxcnepuMeHTanbHas padota Ne 6 «3mepeHne CKOpOCTH ABUKECHUS 1 AKCTIEPUMEHT
TE».
9 Pemenue 3anad Ha TeMy «CKOPOCTh PABHOMEPHOTO JIBHKEHUSDY 1 pelnieHue
3a1aqy
KCTIEpUMEHTAaIbHAs ta No7 «3mepenue maccol 1 karu MEPUMEHT
10 Okcne eHTanbHas padota Ne7 «3mepenue macchl 1 ka 1 JKCIIE e DIIEKTPOHHBIE BECHI

BOJIBI.
Ha 6a3e LlenTpa "Touka Pocra"




11 OxcnepuMmeHTanbHas padota Ne 8 «l3mMepeHne miIoTHOCTH KycKa 1 skcriepuMeHT | JluHelika, 1eHTa MEpHasl,
caxapa» U3MEPUTENbHBIN HUIUH]ID,
Ha 6a3e Llentpa "Touka Pocra" JJIEKTPOHHBIE BECHI
12 OkcnepuMeHTabHast padora Ne 9 «3mepeHue miIoTHOCTH 1 sKcrepuMeHT | JIunelika, 1eHTa MepHas,
XO03SIIICTBEHHOT'O MBLIa. U3MEPUTENbHBIN HUIUHID,
Ha 6a3e Llentpa "Touka Pocra" JJIEKTPOHHBIE BECHI
13 Pemenue 3anauy Ha Temy «I110THOCTH BelecTBay. 1 perieHue
3amaq
14 OkcnepumenTanbHas padota Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 AKCTIEPUMEHT
CHJIBI TSDKECTH OT MAcChI TEJa.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCTIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNbHAs padota Ne 12 «CroskeHue CHll, HalpaBICHHBIX 1 skcriepuMeHT | IlTaTus, peruar, TuHeENKa,
110 OAHOM TPSAMOI». JBa OIMHAKOBBIX I'Py3a, ABa
Ha 6a3e LlenTpa "Touka PocTa" 6110Ka, HUTh HEPACTSHKUMAs,
JIMHEHKa HU3MCpUTECIIbHAA,
JUHAMOMETD
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHue xecTKOCTH 1 skcriepuMenT | IlTaTus ¢ kpenexom, HaGop
IPYKUHbD» IPY>XUH, HAOOP TPy30B,
Ha 6a3e Llentpa "Touka Pocra" JMHCHKA, TMHAMOMETP
18 OkcnepumeHTanbHas padota Ne 14 «M3mepenne korddummenTa 1 sKcriepuMeHT | JlepeBsiHHBIN OpYyCOK,
CHWJIBI TPEHUS CKOIIBLKCHHSI. HaOOp Irpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocta" YEeCKast CKaMbsl,
JTTHAMOMET]
19 Pemenue 3amau Ha Temy «Cuna TpeHUS». 1 pereHue
3amaq
I11. JaBienue. /laBjaeHue ;KUAKOCTel U ra3oB 74
20 DOkcnepumeHTanbHas padota Ne 15 «VccnenoBanue 3aBUCUMOCTH 1 AKCTIEPUMEHT
JABJICHUS OT IUIOMIAIH MTOBEPXHOCTH
21 OkcnepumeHTanbHas padota Ne 16 «OnpeneneHue naBieHus 1 AKCTIEPUMEHT
UUIUHApUYecKoro tenay. Kak mMbl Buanm?
22 OxcnepumeHTanbHas padota Ne 17 «Beraucienne cuibl, ¢ KOTOPOit 1 AKCTIEPUMEHT

aTMoc(epa JaBUT Ha MOBEPXHOCTH cToNay. [louemy mup
Pa3HOIBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 AKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 DkcnepuMeHTanbHas padota Ne 19 «OnpeneneHue mioTHOCTH 1 skciepuMmeHT | JIunelika, TeHTa MepHas,
TBEPJIOTO TEJIay. U3MEPUTENbHBIN UIUH]ID,
Ha 6a3e LlenTpa "Touka PocTa" JIIEKTPOHHBIEC BECHI
25 Pemienue kauecTBeHHBIX 3a/1a4 Ha TeMy «llnaBanue tem». 1 perieHue
3a1aqy
OkcnepuMeHTanbHast padora Ne 20 «M3yueHue ycoBHii 11aBanus 1 SKCriepuMeHT | JluHamomerp, mratus
26 TEI. YHUBEpPCAIbHBIN, MEPHBIN
Ha 6a3e LlenTpa "Touka PocTa" OUIHHIP
(MeH3ypKa), rpy3
UUAJTMHIPUYECKUHT U3
CIICUaJIbHOI'O IIJIaCTHUKA,
HUTb, MOBApPCHHAA COJIb,
IajJo4yka JJis nepeMEnin-
BaHUsA
IV. PaGoTa u MOIIIHOCTb. DHEPIrUs 8u
27 OkcnepuMeHTanbHast pabora Ne 21 «Brrancienue padboThl, 1 AKCIIEPUMEHT
COBEPILICHHOH IIKOJILHUKOM IpU nogbeMe ¢ 1 Ha 2 aTax»
28 OxcnepumeHTanbHas padota Ne 22 «BrraucieHne MOITHOCTH 1 AKCTIEPUMEHT
pa3BUBaeMOM IIKOJIBHUKOM TPH MoabeMe ¢ 1 Ha2 aTax»
29 OkcnepumeHTanbHas padora Ne 23 «OnpezieneHre BRIUTPHILIA B 1 oKcrnepuMenT | IToaBmKHBIA 1
CuJie, KOTOPBIN JTaeT MOIBMKHBINA U HETIOIBYKHBIN OJIOKY. HETIOJBHKHBIN 070K, HA0OP
Ha 6a3e LlenTpa "Touka PocTa" I'py30B, HUTb, IUHAMOMETD,
IITAaTUB, TUHCHKA
30 Pemenue 3amau Ha Temy «Paborta. MomHOCTB Y. 1 pereHue
3aja4
31 OkcnepuMeHTanbHas padora Ne 24 «Boruucnenue KI1/I HaknonHoM 1 skcniepumenT | Lltatus, Mexannyeckas
ILUIOCKOCTHY. CKaMbsl, OPYCOK C KPIOYKOM,
Ha 6a3e LlenTpa "Touka PocTa" JHeliKa, Habop rpysos,
JIMHAMOMET]
32 DkcniepuMeHTaNbHAs pabota Ne 25 «M3mepeHne KHHETHIeCKOH 1 HKCIIEPUMEHT
SHEPTUU TeJay
33 Pemenue 3anau Ha TeMy «KnHeTn4eckas S3HEPIUsD). 1 pelieHne

3aJa4




34 HToroBbiii KOHTPOJIbL 3HAHUM. 1 JUTAKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTuyeckoe njianupoBanue (2 200 odyuenusn)
8kuacc
Haumen Conep:xxanue Koaunuect dopma Hcnoan3oBaHue Jara
OBaHME BO 3aHATHSA obopynoBanus «Touka
pasiena 4acoB pocTta»
|. ®dusuyeckunii MeTOx H3yYeHHUSs PUPOBI: TEOPETHYECKUIH H 34
IKCNEPUMEHTAJIbHBIH
1 Bronnoe 3ansatre. MHCTpyKTaX MO TEXHUKE OE30MacHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e LlenTpa "Touka Pocta" 1 poBoi 1abopaTopueit
"Touka pocra"
2 DkcniepuMeHTaNbHAs pabota Ne 1 «Onpenenenre 1eHbI IeTICHUS 1 sKcriepuMeHT | JIunelika, neHTa MepHas,
puOOPOB, CHATHE MMOKA3aHUI» M3MCPUTEIBHBIHA LHITHHID,
Ha 6a3e LlenTpa "Touka PocTa" TCPMOMETP, NaTINK
TEMIEPATYPhI
3 Omnpenenenne NorpemiHocTel N3MepeHus. Perenre kaueCTBEHHBIX 1 pelnieHue
3ajau. 3amaq
I'maa |l. TenyoBbIe ABJIEHUS H METOALI HX HCCIETOBAHUSA 8u
4 Ornpenenenne yaJIMHEHMs TeJla B IPOIECCe M3MEHEHUS 1 OIIBIT - JlaBopatopHsbIit
TEeMIIEPATYPhI WCCJIEIOBAHUE | TEPMOMETP, NaTYUK
Ha 0a3e [lenTpa "Touka Pocra" TEMIIepaTyphl
5 Pemrenne 3ana4 Ha onpezeseHue KOJINYECTBA TEIUIOTHI. 1 pelieHue
3azaq
6 [IpumeHeHue TemI0BOro paciupeH s sl perucTpanuu 1 pe3eHTalus




TeMIepaTypbl. AHaIN3 U 00001IeHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 DOkcnepumeHTanbHas padota Ne 2 «MccnenoBanue mporeccon 1 SKcTiepuMeHT | HaTuuk Temmeparypel,
MJIABJICHUSA U OTBEPACBAHUS. KaJIOpUMETP, COCY N €
Ha 6a3e Llentpa "Touka Pocra" TAIOIIMM JIZIOM, COCYX €
BOJI0OU, DJICKTPOHHLIC BCCHI.
8 ITpakTuyeckas padora Ne 1 «3ydeHnue cTpoeHHs KPUCTAIIOB, UX 1 [IpaKTUyecKas
BBIpAIIUBAHUEY. pabora
9 N3yueHune ycTpoNCTBA TEIIOBBIX ABUTATEIICH. 1 JIeKIus
10 [Tpubops! 151 U3MEPEHUS BIAKHOCTH. DKCIIEpUMEHTANIbHAS paboTa 1 9KCHepUMeHT | JaTuuk TeMneparypel,
Ne 3 «Omnpenenenue BIaKHOCTH BO3/TyXa B KAOMHETAX IIKOJIBDY TEPMOMETD, MapJisi, COCYI C
Ha 6a3e Ilentpa "Touka Pocra" BOJIOM
11 Pemenue kauecTBeHHBIX 3a1a4 Ha onpeaenenue KII/[ terioBoro 1 pelieHne
nsurarens. https://uchitel.pro/3agaun-ua-Ka-TenI0BbIX- 3a1a4
NBUTATEICH/
I11l. DnexkTpuyeckue siBJEHUSA M METO/bI UX HCCJIeI0BAHUS 8u
12 [TpakTuueckas pabota Ne 2 «OnpeneneHue yaeabpHOTO 1 npakTuyeckas | Jartuuk HanpsokeHus,
COIIPOTHUBIICHUS PA3JINYHEIX IIPOBOIHUKOB. pabora BOJIBTMETP JIBYXIPE/ICIIBHbIH,
Ha 6a3e LlenTpa "Touka PocTa" HCTOYHHK IIMTAHHA,
KOMILJICKT IIPOBOJOB,
PE3HMCTOPBI, KITFOY
13 3axon OMa 17151 yyacTka 1enu. Pemenue 3aau. 1 pelieHue
3a1aqy
14 HccnenoBanue u uCoOab30BaHUE CBOMCTB AIEKTPUUECKUX 1 HaOIII0IeHNE
KOHJICHCATOPOB.
15 Pemrenne 3a1a4 Ha 3aBUCHUMOCTB COIIPOTUBIICHUS IIPOBOIHUKOB OT 1 pelieHue
TEMIIEPATYPHI. 3amaq
16 [TpakTuueckas padota Ne 3 «Pacuér motpebisiemoit 1 npakTuueckas | Jlarauk Toka, qaTunk
3JIEKTPOIHEPTUU COOCTBEHHOTO JOMay. pabota HAIPDKCHIT, aMIICPMETP
Ha 6a3e Llentpa "Touka Pocra" ABYXTPEACILHRIN, BOJILTMET
ABYXIIPCACIbHBIN, JIAMITIOYKaA,
HNCTOYHHK ITUTAHUA,
KOMILJICKT ITPOBOJOB, KJIIFOY
17 Pacuér KII/] amekTprdeckux yCTpONCTB. 1 pereHue

3aga4




18 Pemenne 3anay Ha 3akoH J[>xoyins - JIenna. 1 pelieHue
3azaq
19 Pemenne kauecTBeHHBIX 3aa4. 1 JIeIoBas urpa
IV. DnekTpoMarHuTHbIE SIBJEHUS Su
20 [Tony4yenue u pUKCHpPOBaHHOE N300paKEHNE MATHUTHBIX MOJIEH. 1 npaktuyeckas | Jemoncrpanus
Ha 6a3e Ilentpa "Touka Pocra" pabora «H3mepenne MarHUTHOTro
0JIsl BOKPYT MPOBOIHUKA C
TOKOM»: NaTYNK MAarHUTHOTO
IoJisd, ABa
mTaTuBa, KOMIIJICKT
IIPOBOJOB, NICTOYHHUK TOKA,
KIIIO4Y
21 N3ydeHue CBOMCTB 2JIEKTPOMAarHuTa. 1 HabroAeHne
22 N3yuenne Momenu 3JIeKTPOIBUTATES. 1 JICKIIMS, JEM.
AKCIIEPUMEHT
23 DKcKypeusl. 1 Oecena
24 Pemenne kauecTBeHHBIX 3aa4. 1 pereHue
3amaq
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUS. 1 JIEKLUSA, JEM.
9KCIIEPUMEHT
26 DkcniepuMeHTaNbHAs padota Ne 4 «HabmoneHne oTpakeHus u 1 OKCIIEPUMEHT OcBeTUTENb ¢ HCTOYHUKOM
MPETIOMIICHUS CBETAY. cBera Ha 3,5 B, HCTOYHHK
Ha 6a3e LlenTpa "Touka PocTa" [TUTAHU, KOMILICKT
IIPOBOJIOB, IIEJIeBast quadpar-
Ma, NOJIYIUINHAP, IIaHIIET
Ha IJIOTHOM JIUCTE C
KPYTOBBIM TPaHCIIOPTUPOM
27 OkcnepumeHTanbHas padota Ne 5 «M300pakeHust B TMH3AX». 1 9KCHepUMeHT | OCBETUTENb ¢ HCTOUHHUKOM

Ha 6a3e LlenTpa "Touka Pocta"

cBeTa Ha 3,5 B, uctounuk
MTUTaHAS, KOMIUIEKT
MTPOBOJIOB, IIIENIeBast quadpar-
Ma, 3KpaH CTaJbHOM,
HaTPaBJISIONIas ¢
HM3MEPUTETILHOM HIKAIOMH,
cobuparonme JIMH3HI,




pacceuBarolias JIMH3a, Ciaia
«Mogenb npenMeTa» B
peirepe
28 DkcniepuMeHTalIbHAs padota Ne 6 «Onpeenenne r1aBHOTO 1 HKCIIEPUMEHT
(OKYCHOT'O pacCTOSTHUS U ONITHYECKOM CHIIBI JIMH3BI».
29 OkcnepuMeHTanbHast pabora Ne 7 «Habmronenue nnrepdepeHuu u 1 AKCIIEPUMEHT
TU(PaKLIUIU CBETa.
30 Pemenue 3amay Ha npejoMIIeHHUE CBETA. 1 pereHue
3azaq
31 OkcnepumeHTanbHas padota Ne 8 «HabmroneHue moaHoro 1 AKCTIEPUMEHT
OTpaKEHUS CBETa.
32 Pemenne kaueCTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. 1 pelieHne
3azaq
33 3amuTa mpoekToB. [IpoeKThI. WCCIICIOBAHHUS
34 HToroBslii KOHTPOJIb 3HAHMIA. TUAAKTHYECKO
€ 3aJ1aHne
34
Hmozo
TemaTuyeckoe njianupoBanue (3 200 odyuenusn)
Okace
Haumen Conepxanue Koanuect dopma HUcnoan3oBanue Jara
OBaHHUeE BO 3aHATHA o0opynoBanus «Touka
pasjiena 4acoB pocTay
1 Bronnoe 3anatre. MHCTpyKTax Mo TeXHUKE O0€30macHOCTH. 1 1 Oecena
|. Marnerusm 9u
OkcnepuMenTanbHas padora Ne 1 «Kommac. [Ipuanummn paboTs». 1 DKCIIEPUMEHT
3 [TpakTruyeckas padora Ne 2 «OpHUeHTHPOBAHUE C TOMOILBIO 1 IIpaKTU4ecKas
KOMITaca. pabora




4 Marnurtsl. [leiicTBue MarHuToB. Perienue 3agau 1 HaOJI0ICHUE,
perieHue
3a1au
OkcniepuMeHTalbHAs padota Ne 3 «3aHMMAaTETbHBIC OIBITHI C 1 DKCIIEPUMEHT
5 MarHuTaMu.
MarnutHas pyaa. [lonesznsie nckomnaembie CamMmapckoii ooactu. NpEe3eHTalN
JleiicTBMe MarHUTHOTO 110J1s1. MarauTHOE MoJie 3eMIIn. JeMoHcTpanus
Ha 6a3e Ilentpa "Touka Pocra" «M3mepenue 1moJist HOCTOSIH-
HOI'0 MAarHUTAa»: JIATIUK
MarHuTHOTO MOJIs, 110~
CTOAHHBIN MAarduT I1OJIOCOBOU
8 JleiicTBHE MarHUTHOTO 1oJs. Pemenue 3anad. 1 pelenue
3azaq
9 DkcniepuMeHTalbHAs paboTa Ne 4 «/3roTOBJICHHE MAarHUTOBY. AKCIIEPUMEHT
10 [Ipe3enTaius NpoOEKTOB. UCCJIEI0BAHUS
I'naBa |l. DnexkrpocraTuka 9y
11 OkcnepumeHTanbHas padota Ne 5 «Cratnueckoe 3JIeKTPUIeCTBOY. 1 AKCTIEPUMEHT
12 OCTOpOXKHO CTaTHYECKOE IEKTPUUECTBO. Perenne 3aqau 1 pelieHue
3a/1a4
13 OkcnepuMeHTanbHast padora Ne 6 «3aHUMATETBHBIC OTIBITHD. 1 DKCIIEPUMEHT
14 DNEeKTPUUECTBO B UTpyIIKax. CXeMbl padOThI 1 MpaKTUyecKas
paborta
15 DIEeKTPpUUYECTBO B OBITY 1 KHHOIIOKA3
16 DkcnepuMeHTanbHas padota Ne 7 « YcTpoiicTBO OaTapeikm. 1 HaOII0/IeHNE
17 OkcnepuMeHTanbHast padora Ne 8 «300peraem Garapeiky». 1 IIpaKTU4ecKas
paborta
18 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE
UCCJIEIOBAHMUS
19 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE
UCCIIEI0BAHUS
20 [Ipe3enTaius NpoOEKTOB. 1 Hay4HbIE

HCCICO0BaHUA




I11. Cer 154
20 Hcrounuku cBera. nexuus, geM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" SKCIepuMeHT | cBeTa Ha 3,5 B, nctounuk
IMUTaHUA, KOMIIJICKT
MPOBOJIOB, IIeNieBas nuadpar-
Ma
21 Kax mb1 BUIAM? JICKIIMS, JEM.
HKCIIEPUMEHT
22 IToueMy Mup pa3HOLBETHBIN. JEeKLus
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» AKCIIEPUMEHT
24 OxkcnepumeHTanbHasg padora Ne 10 «ConHeuHble 3aiUUKI» SKCHEpUMEHT | OCBETHUTENb C MCTOUHUKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncrounuk
INUTaHusA, KOMILJICKT
MIPOBO/IOB, IMIeJIeBas quadpar-
Ma, IOJIYHUINHAP, IJIaHIIET
Ha IIJIOTHOM JIUCTC C
KPYTOBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBUIBHBIN CIIEKTP JEKIUs, IEM.
9KCHEPUMEHT
26 Panyra B mpupoe. MIPE3CHTAIIHS
27 OkcnepuMeHTanbHast padora Ne 11 «Kak momy4uuts pagyry?». 1 sKcrepuMeHT | OCBETUTENh C HCTOUHUKOM
Ha 6a3e LlenTpa "Touka Pocta" cBera Ha 3,5 B, ncTouHUK
HUTAHUS, KOMIUIEKT
IIPOBO/IOB, IIeJIeBast
nuadparma, noynuuInHIp,
IUTaHIIET Ha IUIOTHOM JIU-
CT€ C KPYTrOBBIM
TPaHCIOPTUPOM
28 DKCKypcHs Oecena
29 Jlynnbie nu CosnHeuHbIE 3aTMEHUS. JEKLUs, IEM.
HKCIIEPUMEHT
30 Kak cmomats myq? Oecena
31 3azepkaibe. JCKIHSL, IEM.
9KCHEPUMEHT
32 DkcnepumeHTanbHas padota Ne 12 «3epkanay 1 AKCTIEPUMEHT




33 3amura npoeKToB 1 UCCIIEI0BAHUS

34 3aKIIIOUYUTEIBHOE 3aHATHE. 3alIUTA IPOEKTOB. 1 HCCIEeI0BaHUI
34

Hmozo

[Iporpamma npeanosnaraet pa3indabie HOpMbI KOHTPOJIS IPOMEKYTOUHBIX U KOHEUHBIX Pe3y/IbTaToB. B pe3ynbraTe u3ydyeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUH M HABBIKOB y4aluxcs OyAeT IpoXOauTh B T€YEHUE Y4eOHOTro Kypca - B popme (pOHTAILHOTO ONPOCa, CAMOCTOATEIBHBIX
IPaKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMU JIOTHYECKMMHU LIEMOYKaMHU U 10Ka3aTelbcTBaMU. OLleHUBAeTCs CaMOCTOSATEIBHOCTh
BBINOJIHEHUS 3a/1a4, TaK K€ paboTa ydalluxcs OLIEHUBAETCS ¢ yYETOM UX aKTUBHOCTH, Ka4eCTBa MOATOTOBJIEHHBIX BBICTYIICHUH,
JIeMOHCTPAIIMOHHBIX OIBITOB, YMEHHI penieHus 3aaad. OLeHNBaeTCsl TAKKe ydacTue B 00CYKICHHH, KaUeCTBO 33]JaBaMbIX BOIIPOCOB, BJIaJICHUE

MOHOJIOTUYECKOH U AMAJOrMYecKOr peublo, YpOBEHb (PU3MUECKON KOMITETEHIIHH.

WroroBas artecTanus Mo BHEYPOUHOH ACATEIBHOCTH yqamuxcs 7-9 kiaccoB «O3agavyeHnasi Gusuka» npoBoauTcs B hopme
JTUIAKTHYECKOTO 3aJJaHus B IEJISX OMPEIEICHHs CTENIEHN OCBOSHUS YIalIUMUCS y4eOHOro MaTepuraa 1o NpakTHIeCKol pU3nKe, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI OCHOBHOT'O 00IIIET0 0Opa30BaHuUs.

3aaHus OpUEHTHPOBAHBI HA MMPOBEPKY YCBOCHUS COJEPIKAHUS Pa3/ICIOB/TEM:

- g3aumooelicmeue mei (NIOMHOCMb 8eujecmad, CUla mpeHus, Koag@uyuenm mperus) (Mooyv [ kiacc);

- JleMeHmbl CMAmuKU, Menaio8vle AGNeHUs, INeKMPOCMAMUKA, 3aKOHbl HOCMOAHHO20 MOKA, 3AKOHbL ONMUKU (MOOYIb 8 Knacc);
Dopma - ouoakmuueckoe 3a0anue (mecmol, NPAKmMuyecKue 3a0anus, peuleHue meopueckux 3a0a4) COCTaBICHBI B IBYX BapHaHTaX.
Bpewmst BeimorHeHHS paOOThI — OJUH YPOK.

Ilnan pa6orsi (7 kaacc)

Homep | IlpoBepsiemble 3JIeMEHThI IIpoBepsiemble yMeHHs bana 3a

3a/laHusl | COAePKAHUS BBINOJIHEHHE
3a/laHusl

1 [TpakTudeckas padora. YMenue coOparh NPakTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJjaHUs
2 OmnpenenurensHas Gpopmyia 3Hanue GopMys IJIOTHOCTh BEIECTBA, 1
BEJTMYUHBI CHUJIa TPCHUS
3 N3mepenne dpuzndeckoit YMeH#He MoJIb30BaThCsl N3MEPUTEITLHBIMU 1




BEJTUYHHEI. npubopaMu, ONpeAesaTh LHeHY JeIeHUs
pUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMYMHY.

4 BrruucnurenbHbie HaBBIKU Beraucisate puznyueckyro BeITUYUHY, 1
3aMKCHIBATh PE3YNIbTAT B €AMHUIIAX
m3mepenust CU

MakcuManbHOE KOJIMYECTBO OAIIIIOB 32 BHIMOJTHEHHE paboThl coctaiser 10 Gammos.
BrictaBinenne orMeTok: otMeTKa «5» - 80-100% - 8-10 O6amma, otMeTka «4» - 66%-79% - 76amnoB,otMeTka «3» - 30%-65% - 6 — 3 Gamna,
oTMmeTKa «2» - MeHee 30% - 0 — 2 Gana.

Hrorosas arrecramms 7/ Kjacca
«O3anayeHHas pu3nKa»

BapuantNel

Hcrnonb3ys peryaskHbIe BEChl, MEPHBIHN IIWIMHJIP, CTAKaH C BOJIOH, IIMJIMHIIP, COOEPUTE IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY JIJISl OTIPEICTICHUS
IIJIOTHOCTHU MaTepI/Iaﬂa, n3 KOTOpOI‘O HU3T0TOBJICH I_[I/IJ'II/IH,Z[p.

B Gnanke oTBETOB:

® cleNaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH JIJIsl ONIpe/ieNieHus 00bemMa Tena;

e 3anummTe GOpPMYIy Ui pacdyera INIOTHOCTH;

® YKaXHUTE pe3yJbTaThl U3MEPEHHUS MAcChl WIMHIPA U €r0 00beMa;

® 3aNUIIMTE YKMCICHHOE 3HAaUY€HUE MNIOTHOCTH MaTepHralia [IINHIPA.
Bapuant Ne2
Hcnonb3yst Opycok ¢ KPIOYKOM, JMHAMOMETP ¢ Tipeaenom nu3mepenus 1H, muanamometp ¢ mpeaenom usmepenus SH, 2 rpysa maccoit 100r,
HaIpaBJIAIoNasi, coOepUTe SKCIEPUMEHTAIBHYIO YCTaHOBKY IS OIpeiesieHus: K03 (UIMeHTa TpeHHs CKOJIbXEHHUS MEX Ty OpyCKOM H

MMOBEPXHOCTHIO HAMPABJISIONICH.
B GiaHke O0TBETOB:

® CJcNIaliTe PUCYHOK 3KCIIEPUMEHTAIIbHON YCTAaHOBKH;



e sanumute GopMyTy Ul pacueTa KodhOUIIMEHTA TPEHUS CKOIbKCHUS;

e VYKaXuWTEe Pe3yJIbTaThl U3MEPEHHUS Beca OpycKa ¢ Tpy3aMH M CHJIBI TPEHHUS CKOJIbKEHHUS TP ABMXKCHUH OpyCKa C TPy30M I10 TOBEPXHOCTH
HAIPABJISIOLLIEH;

e 3anuuinTe YMCIEHHOE 3HaYeHHE K03 PULmeHTa TPEHHSI CKOJIBbKECHHUS.

OTBeTHI H KPUTEPUH OLIEHNBAHUSI BbINOJIHEHHUs 3a1aHmii (7 Kiacc)
Bapuant Nel
1H)V=V,-V; 2) p=m/V

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

Conep:kanue KpuTepusi Bbanabl
[TomHOCTHIO MPaBUIBLHOE BHIMTOJTHEHHE 3aJaHMs, BKIIFOYAIOIIEe B Ce0s:
® CXEMAaTHUYHBIN PUCYHOK SKCIIEPUMEHTAILHON YCTAHOBKHY;
e (opmyny g pacu€éTa HCKOMOW BEIMUYMHBI 10 TOCTYIHBIM ISl U3MEPEHUS BETHUNHAM (8 OaHHOM cayuae OJisl
onpeoenerus NIOMHOCMU Meia); 4
® TIPaBUJIBHO 3aMCAHHBIC PE3YJBTATHI MPSMBIX U3MEPEHUN (8 OGHHOM clyuae pe3yibmamsl U3MEPEeHUss MAccbl mead U
obvema mena);
e TOJIY4YCHHOE MPaBUILHOE YHUCICHHOE 3HAUCHHE HCKOMOM BEJIMYUHBI

[TpuBeeHbI BCe 3JIEMEHTHI IPABUIBLHOTO OTBETa 1-4, HO MOMyIeHa OMMOKa TP BEIYUCICHUH 3HAYCHUS HCKOMOM
BEJINYUHBI.

NJin

JlomyiieHa omrOka npu 06003HaYeHUHN €TUHUL] U3MEPEHUSI HCKOMON BEITMYUHBIL. 3
nJin

JlomyiieHa omrOka B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTaHOBKH, UJTH PUCYHOK OTCYTCTBYET, UITH
OTCYTCTBYET popMysia B OOIIIEM BHJIE JJIsl PacUeTa NCKOMOU BETUIMHBI




CI[GJIaH PUCYHOK BKCHepHMGHTaﬂbHOﬁ YCTAHOBKH, IMTPABUJILHO NPUBCACHBI 3HAYCHUSA TPAMBIX H3Mep€HHI>'I BCINYHH, HO HE
3anucana ¢popMysia s pacyeTa HCKOMOM BeIMYMHBI, M HE MOJIyYeH OTBET.

nim

[IpaBriibHO NpUBEIEHBI 3HAYSHUSI IPSMBIX U3MEPEHUN BEIUUMH, 3amucana GopMylia Jjisi pacyeTa HCKOMOM BETUYHMHBI, HO
HE MOJIY4YEH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIBHON YCTaHOBKHU.

nJim

IIpaBriIbHO PUBEEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCTIICPUMEHTAIBHON YCTAaHOBKH U (popMyJsia 11 pacdeTa HCKOMOM BETMYMHBI

3amnucanbl TOIBKO IMMPAaBUJIBHBIC 3HAYCHUS ITPAMBIX H3M€p€HHI>'I.

nim

HpI/IBelleHO MMPaBUJIbBHOC 3HAYCHUEC TOJIBKO OJHOI'O U3 MPAMBIX I/IBMepeHHﬁ, U NIpCACTAaBJICHA ITPABUJIBHO 3allMCaHHAA
dbopmyna s pacueTa HCKOMOUW BEJIMUHHEI.

nim

[IpuBeneHo npaBUIbHOE 3HAYEHHUE TOJIBKO OJJHOTO U3 MPSIMbBIX U3MEPEHUH, U clieJaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKH

Bce ciydan BeIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KPUTEPHIM BhICTaBICHUS 1, 2, 3 wiu 4 6aios.
PaBpOBHeHHBIe 3aIlncCH. OTCyTCTBI/Ie IIOIIBITOK BBITIOJIHCHUA 3aJaHU 1

MaxkcumanvHwiii 6ajn

Bapuant Ne2
1)

2) Fyup = Fip (TIpM paBHOMEPHOM JBHIKCHUM);

Fip=UN; N=P > F,,=uP; L=



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

Coaepixanue KpuTepust

Banabl

[TonHOCTHIO MPaBUITBLHOE BHIMTOJTHEHHE 3aJaHUs, BKIIFOYAIOIIEe B Ce0s:

® CXEMAaTUYHBIN PUCYHOK SKCIIEPUMEHTAILHON YCTAHOBKY;

e (opmyny s pacuéTa HICKOMON BEIMUYUHBI IO TOCTYIHBIM I U3MEPEHUS BEIMUUHAM (8 OAHHOM clydae O/ OnpeoeneHus
K03 puyuenma mpenus);

® [IPaBUJIBHO 3aMHMCAHHBIC PE3YNIBTATHI MPSMBIX U3MEPEHUN (8 OGHHOM Cllyuae pe3yibmamsl U3MepeHus eca meia ¢ 08yMs
epY3aMU U CUbl MPEHUSL CKObHCEHUS);

e TOJIY4YCHHOE MPaBUIbHOE YHUCICHHOE 3HAUCHHE HCKOMOW BEJTMYMHBI

[TpuBeneHBI Bce 37IEMEHTHI TPABUIILHOTO OTBETA 1-4, HO omyIieHa omnOKa P BEIYUCIICHUH 3HAYCHUST HCKOMOW BEJIMYHHEI.
nJn

JlomyiieHa omuoka npu 0003HaAYECHUH €TUHUI] U3MEPEHUST HICKOMON BEITMYUHBI.

nJn

JlonymieHa onmOKa B CXeMaTHYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTAaHOBKH, WJIM PUCYHOK OTCYTCTBYET, HIIH OTCYTCTBYET
¢dbopMyrna B o011eM BHIE I pacueTa HICKOMOUN BETMUUHBI

Cz:enaH PUCYHOK E)KCHepI/IMeHTaJIBHOﬁ YCTAaHOBKHU, NPABUJIbHO MPHUBCICHBI 3HAYCHUA MTPAMBIX H3MCpCHPII>i BCJINMYHH, HO HC 3aIllMCaHa
dbopMyna A pacueTa MICKOMOM BEJIMYUHBL, U HE MTOJTyY€H OTBET.

nim

[IpaBuiibHO NpUBEaEHBI 3HAYSHUSI IPSMBIX U3MEPEHUN BEJINUMH, 3anicana (opMyia AJis pacueTa HCKOMOM BETUYHMHBI, HO HE
IIOJIy4E€H OTBET, U HE IPUBEACH PUCYHOK 3KCIIEPUMEHTAIBHON YCTaHOBKHU.

niimm

IIpaBriIbHO NpUBEAEHBI 3HAYEHUS IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCTIICPUMEHTAIBHON YCTAaHOBKH U (popMyJia 1t pacdeTa HICKOMOM BETMYMHBI




3anucaHbl TOIBKO MPaBUIIbHBIE 3HAUEHUS MTPSIMBIX U3MEPEHU.

N

[IpuBeneHo npaBUIbHOE 3HAYEHHE TOJIBKO OJHOTO U3 MPSIMBIX U3MEpPEHUH, U TpeCTaB/IeHa MPaBUIBLHO 3anrucanHas popMyia ass
pacyeTra HICKOMOW BEJIMYMHBI.

niim

[IpuBeneHo npaBHIIbHOE 3HAYEHUE TOJBKO OAHOTO U3 MPSMbBIX U3MEPEHUH, U CAECIaH PUCYHOK SKCIIEPUMEHTATBLHON YCTAaHOBKH

Bce cnydan BbIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KPUTEPHIM BhICTaBICHUS 1, 2, 3 wiu 4 6aios.
PaBpOBHeHHBIe 3aIllncCH. OTCyTCTBI/Ie IIOIIBITOK BBITIOJIHCHUA 3aJaHU s

MaxkcumanvHwiii 6an




Inan pa6orsl (8 kiace)

Homep | IlpoBepsiemble 3JIeMEeHThI IIpoBepsiemble yMeHH S bana 3a
3a/laHusl | COAePKAHUS BbINIOJTHEHH
3a/laHusl
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsicHEeHUE SBIICHUH TETUIOMPOBOIHOCTH 1
1.2 ArperaTHble coctosiHus | Urenue rpadukoB HarpeBaHus Tell. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOTO TOKA [IpakTrueckue yMeHHs IO paboTe ¢ ANEKTPONpruOOpaMu. Y MEHHE 4
HAXO0XICHUS BEIMYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOroO 6
2.1 SIBIIEHUS TEIUIONPOBOAHOCTH OOBbsicHEeHUE SBIICHUH TETUIOMPOBOIHOCTH 1
2.2 ArperaTHble cocTosiHus | UreHue rpaukoB OXJIaXkICHUS TeJl. 1
BelIeCcTBa
2.3 3aKOHBI TOCTOSIHHOTO TOKA [IpakTrueckue ymMeHHUs IO paboTe ¢ ANEKTPONpruOOpaMu. Y MEHHE 4
HAXOXICHUS BEIMYMHBI YKCIIEPUMEHTATBLHBIM METOJI0M
UTOroO 6

MakcumanbHOE KOJTUYECTBO OAJNIOB 32 BBITIOJIHEHHE PAOOTHI COCTABIIACT _6_ OalioB.
BricTaBinenne orMeTok: otMeTka «5» - 80-100% - 5-6 Oamma, otMeTka «4» - 66%-79% - 4  Oamra, ormeTka «3» - 30%-65% - 2-3  Oamia,
oTMmeTKa «2» - MeHee 30% - 1  Gam.



IIpomexyTouHas aTTecTanusa 8 Kjacca
«O3anauennas puzuka»Bapuant 1

1.Ha cHer moyioxunu Tpy KycKa CyKHa pa3JIMYHON OKpacKu: OeJIblid, YepHBIN U 3eJIeHbIi. Korma coiHile mpurpesno, To CycTsi HEKOTOPOE BpeMst
o1 HUMU mipotasit cHer (puc. 98). Kakum HOMEpoM Ha 3TOM PHCYHKE 0003HAUYEHO Oelioe, YepPHOE U 3€JICHOE CYKHO?

1 benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, yepnoe — 3, 3enenoe — 1.
3. bemoe — 3, yepnoe — 1, 3eneHoe — 2.

2. Tlpu kako# TemmepaType Hadajcs MpoIece IIaBIeHus?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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o ] 12 18 2dmun} O 10 200mur)
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1. CoGepure nens mo cxeme. OnpeaenuTe COMPOTHUBICHUE MIEKTPHUUECKUX JIAMI UCIIOJIB3Ys aMIIEpMETP, BOJILTMETP.

1

T

-
Puc, 176

IIpomexyTouHas aTTecTanus 8 Kiaacca
«O3anauennas puzuka»Bapuanr2

\ 1. K pgomiedke mpuOWTHI 1Ba OJWHAKOBBIX JHCTAa O€lioil kecTH. BHYTpeHHSS MOBEPXHOCTh OJHOTO W3 HUX IOKPHITA

KOIOThIO, 4° fipyras ocraBieHa Onecrsameid. K HapyXHOH NOBEpXHOCTH JIMCTOB INPHUKJIEEHbl BOCKOM CHHMYKUA. MEXIy JUCTaMU IMOMEUIAIOT
packajieHHbIH MeTalInuecKkuil mapuk (puc. 93). OAHOBpEMEHHO JIM OTHAAYT CIIUYKH OT JIMCTOB KECTU?

1  OpHOBpEMEHHO.
2. Ot 3aKOIMYEHHOI MOBEPXHOCTH CIIMYKH OTHAIYT PaHBIIIE.
3. Or Gnectsiell MOBEPXHOCTH CITUYKH OTMAAYT PaHbIIIE.

2. [Ipu xakoii TeMIiepaType Hadaycs MpoIecC OTBEPICBAHMS?



c) a (°c) 3
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

e Colepure nens no cxeme. Onpenenure padoTy, BHIMOJIHEHHYIO 3JIEKTPUUYECKUMHU JJaMIIaMH B T€YEHUE 5 MUH, UCIIOJIb3Ys aMIIEPMETD,

BOJIbTMETP, CEKYHAOMED

~
1
T e .

Puec. 176




OTBeThI H KPUTEPHUHU OLIEHMBAHMS BBINMOJHEHHUs 3a1anuii (8 kiaacc)

1 BapuanT
11 2)5
3) 1. CobGparts mermsb 1Mo cxeme.
2. [ToaKTF0OunTh aMIIepPMETP M BOJIETMETP, YUHTHIBAsI MPABHJIA MTOJKIIOYCHHUS TIPUOOPOB.
3. IIpoBectu mpsiMble U3MEpEHUs (CHIIBI TOKA W HATIPSHKEHUS )
4. I1o BEIYUCTUTENBHON (POPMYNIE  ONPEAETUTH UCKOMYIO BETUUUHY.

2 BapMaHT
1) 2 2)2
3) 1. CoOparts 11eMb 10 CXEME.
2. [ToaxTI0uuTh aMIepMETP U BOJIETMETP, YUHUTHIBAsI IPaBHJIA MTOJKIIOYCHUS IPUOOPOB.
3. [IpoBectu npsiMble H3MepeHUs (CHIIBI TOKA U HAIIPSKEHUS).
4. I1o BeUUCIUTENBHON (OPMYJIE  ONPEAETUTh UCKOMYIO BEJTUUUHY.



HroroBas artecTanus Mo BHEYPOUHOH ACITEIBPHOCTH yHamuxcs 9 kinaccoB «O3agauyeHHasi PU3MKa» IPOBOIUTCA B JOpME3aIIUTHI TPOCKTOB.
®dopma KOHTPOJIS — 3alluTa NpoekTa. Benymumu Metonamu oOyueHus SABISIOTCA: 00bICHUTENbHO-UIITIOCTPATUBHBIHN, YACTUYHO-TTOMCKOBBIM,
HCCHGHOB&TGHBCKHﬁZ aHaJIn3 I/IH(bOpMaI_II/II/I, MMOCTAHOBKA 3KCIICPUMCHTA, ITPOBCACHUC I/ICC.HGI[OBaHI/II\/'I. O1H MCTOJbI B HaI/IGOﬂbH_IGI\/'I CTCIICHHU
00ecreynBaroT pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH. Ponb yunTens B 00y4eHUH MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, SKCIIEPT CaMOT0 Mpoliecca NesTeNbHOCTH yJalluXcs U €€ pe3yIbTaToB.

TpeGoBaHus K 3a1uTe MPOEKTA:

. Marepuan JOCTYIIeH U Hay4€H, UJeu packpbIThl. KauecTBeHHOE M3II0KEHUE COJIEP KAHMS: YeTKas, TpPaMOTHAs peub, IepecKa3 TEKCTa

(,Z[OHyCKaeTCH 3a4UTBIBAHHUC LII/ITaT); HanOoJIee Ba)KHEIE IIOHATHUA, 3AKOHBI U (bOpMy.HBI JAUKTYROTCA IS 3allUCH.

. Harnsanoe npeacrasienne Mmarepuana (C UCIOJIb30BAHUEM CXEM, YEPTEXKEM, pUCYHKOB, HCIIOJIb30BaHUE MPE3EHTAIUN )
. Hcnonp30BaHne MPaKTUYECKUX MUHU-UCCIIEOBAHUM (TIOKa3 OMBITA)

. KavecTBeHHBIE OTBETHI HA BOMPOCHI CIYIIATENIEH MO0 TEME

i Yetko chopMynTupoBaHbl BHIBOJIBI

IIpubau3uTebHbIE TEMbI TBOPYECKUX MPOEKTOB, MPe3eHTAIUIA:
1. Kak u3meputh HEU3MEPUMOE.

2. TouyHOCTH U3MEPECHHIA.

4. VicTopus kaneHaaps.

5. OT necoYHbIX YaCOB JIO AaTOMHBIX.

8. ConnHeuHnas cucreMa

9. CkopocTh ABMKEHUS TPAHCIIOPTA B TOPOJIC

10. DHeprus BeTpa

11. Kak yaeprkatb paBHOBECHE

12. Tloyemy nmazgaroT Tena
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