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HopmartuBHas 0aza

e 3akoH PO «O06 obpazoBanuu B Poccuiickoii @eneparumm» Ne 273-D3 ot 29.12.2012;

®denepanbHBIA rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO o0miero oopasosanus (I[Ipukas
MunncrepcrBa oopa3oBanus U Hayku Poccmiickoit @eneparnu ot 17 nexadps 2010 r. Ne 1897, B penaxiun mpukasza
MunwucrepctBa oopasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0Opa3zoBaTelbHas MpPOrpaMma OCHOBHOTO 00I1Iero oOpa3oBaHus, 0J00peHHasl pelIeHHEM

(dhenepabHOTO Y4eOHO-METOAMUECKOT0 00BheAMHEHUS 110 00IIeMy 00pa3oBaHuio (MmpoTokoi oT 8 amperns 2015 1. Ne
1/15);

e @enepanbHblii NepeyeHb Y4eOHUKOB, PEKOMEHIOBAaHHbIX (JIONYIEHHBIX) MUHUCTEPCTBOM 00pa30BaHus U HAyKU
Poccuiickoii @enepaliu K HCIOIH30BAHUIO B 00pa30BaTEILHOM IMPOIIECCe B 00MIE00pa30BaTEIBHBIX OPTraHU3aIHIX
MIpH pean3aliii UMEIOIUX IOCYJapCTBEHHYIO aKKpeIUTaI[io 00pa3oBaTeIbHbIX IPOrpaMM HauyaabHOTO OOIIETo,
OCHOBHOTO OOIIET0, CPEeTHET0 00IIero 00pa3oBaHus, YTBEPKICHHBIN MMPHUKa3oM MUHKCTEPCTBA 00pa30BaHUs U
Hayku PO ot 28 nexabpst 2018 roga Ne 345 ¢ u3MeHEHHUsIMU U IOTIOTTHEHUSIMH.

e @enepanbHblil IepeyeHb Y4eOHUKOB, PEKOMEHIOBaHHbIX (JIOMYyIEeHHbIX) MUHUCTEPCTBOM 00pa30BaHus U HAyKU
Poccuiickoit @enepariiu K HCIOIH30BAHUIO B 00pa30BaTEILHOM IMPOIIECCe B 00MIE00pa30BaATEIBHBIX OPTraHU3aIHIX
MIpH pean3aliii UMEIOINX IOCyJapCTBEHHYIO aKKpeIUTaI[uio 00pa3oBaTeIbHbIX IPOrpaMM HauyaabHOTo OOIIEro,
OCHOBHOT'O 0011[ero, cpeHero o01iero o0pa3oBaHusl, yTBEpKICHHbIHN prKazoM MuHHUCTEpCTBa 00pa3oBaHUs U
Hayku PO ot 31 mapra 2014 roga Ne 253 ¢ u3MEHEHUSIMH U JOMOTHEHUSIMHU.

e [lepedenp opranu3zanuii, OCyIECTBIISIONINX BBITYCK YU€OHBIX MOCOOHI, KOTOPbIE JOITYCKAIOTCA K
UCIOJIb30BAaHUIO MIPH pealin3allii UMEIOUINX FOCYIapCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeNbHbBIX IPOTrpaMM
HA4aJIbHOTO 00IIEro, OCHOBHOI'O OOIIETO0, CpeIHEro o0Iiero 0opa3oBaHus, yTBEpKIACHHBINA MprKka3oM MuHOOpHaYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3oBaTelibHas MporpaMma 0CHOBHOTo obmiero oopazopanuss MBOY Kuprunnesckas COILLI,

e [IpuMepHbIe MPOrpaMMbI BHEYPOUHOH nestenbHocTH. HauansHoe u ocHoBHOE oOpasoBanue / [B. A. ['opckwi,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e u3g. — M. : [IpocBemienne, 2014 — 111 ¢. —
(CrangapTsl BTOPOTO MOKOJIECHUS).

e [Iporpamma ocHOoBHOTO 00IIer0 0OpazoBanus. ®usuka. 7 - 9 kinaccer (aBTopsl:A.B. [epbimkun, H.B. ®unonosny,

E.M. I'ytauk). ®usuka. 7-9 knaccel: padoune nporpammel / coct. @50 E.H. Tuxonosa - 5-¢ uz., nepepad.-M.: Jlpoda,
2015. — 400c.,

O011Iee KOJINYECTBO YaCOB:
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YpoBeHb peanu3aimu:
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|. Ilnanupyemble pe3yJibTaThl OCBOCHHS Kypca BHEYPOYHOM AeTeJIbHOCTH MO (PU3NKe

[Iporpamma mo3BoJIIET TOOMBATHCS CIEAYIONTUX PE3YIHTATOB OCBOSHUS Kypca BHEYPOUHOU ACSTEIHHOCTH

OcHoBHasl TpynNa y4ammxcst Hderu ¢ OB3
(BKJII0Yasi HHTETPHPOBAHHBIX)
IIpeamerHsbie MeranpeamerHsbie JInyHOCTHBIE IIpeamerHsbIe MeTtanpeamMeTHbie JInuHOCTHBIE
- YMETb MOJIb30BATHCS P. —ymerp paboTtath 1o | -pa3BUBaThH - IMETh P. —ymetp paborats | -pa3BuBaTh
METOaMH HAyYHOTO MPEAI0KEHHBIM MMO3HAaBaTeJILHBIE MPEACTaBICHUE O | MO MPEAJIOKEHHBIM | MO3HABaTEIbHbIE




HCCIeN0BaHUs ABJICHUN
MIPUPOJIBI;

- IPOBOJIUTH
HaOJIIOIeH NS,
IJIAaHUPOBATh U
BBITIONTHSATH
IKCIIEPUMEHTHI;
-00pabarTpIBaTh
pe3yNbTaThl U3MEPEHUIA;
- IPE/ICTABIIATh
pe3yJIbTaThl U3BMEPEHUM C
IMOMOIILIO Ta0JIHII,
rpaduKoB U HopMyI;

- O0Hapy)KUBATh
3aBHUCHUMOCTH MEXIY
buznuecKuMu
BEJTMYHHAMU;
-00BSICHATH OJTyYeHHbBIE
pE3yNIbTAThI U ACTaTh
BBIBO/IBI,

-OLIEHUBATh TPAHUIIBI
MOrPEMTHOCTEN
pe3yJIbTaTOB U3MEPEHUM;
- yMETb IPUMEHSATh
TEOPETHUYECKUE 3HAHUS
10 QU3UKE Ha IPAKTUKE;
-pemiath (huznUecKue
3aJja4i Ha IPUMEHEHUe

MHCTPYKLHUSAM; YMEHUE
u3jaraTb MbICJIH B
YETKOU JIOTUYECKON
MIOCJIEI0BATENbHOCTH;
aHAJIM3UPOBATh
COOCTBEHHYIO paloTy:
COOTHOCHUTb IUIaH U
COBEpILIECHHbIE
orepanuy, BbIICIATh
JTanbl U OLEHUBAThH
Mepy OCBOEHUS
KaX/10r0, HAXOUTh
OIIINOKH,
YCTaHaBJIMBATh UX
HPUYHMHBIL.

I1. — opueHTHpPOBATHCS
B CBOEH cUCTEME
3HaHUI: OTINYATh
HOBOE OT YK€
U3BECTHOIO;
nepepadaTbIBaTh
MIOJIy4YEHHYIO
uH(popMaIuio, 1enaTh
BBIBO/Ibl B pe3yJIbTaTe
COBMECTHOI padOThI
BCEro KJIacca; yMETb
aHaAJTM3UPOBATh
SBJICHUS

HWHTEPECHI,
WHTEJUICKTYaJIbHBIC U
TBOpUYECKHE
CIIOCOOHOCTH
YYaIuXCs;

- MOTHBUPOBATH CBOU
JIEWCTBUS; BBIPAXKATh
TOTOBHOCTD B JIFOOOH
CUTYaI[UU TIOCTYTHTh
B COOTBETCTBUH C
MpaBUIAMHA
MOBE/ICHUS;

- BOCIIPHHUMATH PeUb
YVUUTEIS
(OTHOKJIACCHUKOB),
HETMOCPEICTBEHHO HE
oOpaIieHHyo K
y4aIemMycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
JeATEIHOCTD: CBOU
JOCTHKCHUS,
CaMOCTOSITEIIBHOCTb,
MHHULIATUBY,
OTBETCTBEHHOCTD,

pupoze
BAYKHEUIINX
buznuecKkux
SABJICHUN
OKpYKaroIIero
MHpa 1 TIOHUMAaTh
CMBICIT
bU3IIeCKIX
3aKOHOB;
-IEMOHCTPHUPYIOT
yMEHHE
paboraThb ¢
pa3HBIMU
UCTOYHUKAMU
uH(pOpMaInu;
-yMeTb
PUMEHSTH
TEOpETHUYECKUE
3HaHUS 110
¢uznke Ha
MPAKTHKE;

- YMeTh
UCIIOJIb30BATh
MOJTy4YeHHBIE
3HaHUS B
IIOBCETHEBHOM
YKU3HU (KOJIOTHS,
ObIT, OXpaHa

MTOJTy9ICHHBIX 3HAHUK; K. — ymers pabotars B | NpUYHHBI HEYa4 OKpY’Karomen
- BBIBOAUTD U3 nape U KOJIJIEKTUBE; Cpenibl)
JKCIIEPUMEHTAIbHBIX 3¢ HEeKTUBHO - IPOBOJUTH
(aKkTOB M TEOPETUUYECKUX | pacmpencsiTh HaOMIOACHUS
Mozenen punyeckue 00s13aHHOCTH bU3IIEeCKIX
3aKOHBI; SIBIICHUI;

- yYMeTh JOKJIA/IBIBATH O -3MEePAThH
pe3yJibTaTax CBOEro buznyeckue

WHCTPYKIIHSIM;
yMEHHE U3J1araTh
CBOM MBICIIU B
JIOTUYECKON
MOCIIEI0BATEILHOCT
u;

II. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOTO;
nepepadaThIBaTh
MOJIyYEHHYIO
uH(pOpMaLHIO,
JIeNIaTh BBIBOJIBI B
pe3yJbrare
COBMECTHOM
paboTHI BCero
KJlacca; yMeTh
HaOJIFONaTh U
OIHCHIBATH
SIBJICHUS

K. — ymers
paboTaTh B mape u
KOJUICKTUBE;

MHTEPECHI;

- MOTUBUPOBATh
CBOH JICUCTBHSI,

- BOCIIPUHUMATh
peub yuurens
(OTHOKITACCHUKOB),
HETMOCPEICTBEHHO
HE 00paIIeHHYI0 K
ydalmemMycs;

-OIICHUBATh
COOCTBEHHYO
y4eOHYI0

JeATeNbHOCTD




UCCIIEI0OBaHMUS;
- y4acTBOBAaTh B
JMCKYCCHH, KPAaTKO U
TOYHO OTBEYAThH HA
BOIIPOCHI;

-HCTIOJIb30BaTh
CIPAaBOYHYIO JUTEPATYPY
U IpyTHE UCTOUYHHUKH
UHpOpMaLIUH.

BCINYHNHBI

B nmpouecce BHeyquHOﬁ ACATCJIBbHOCTH B IIKOJIE PCIHAKTCS CJICAYIOINNE KOPPEKIMUOHHO-PasBUBalOIIue 3aqain:

1. Pazeumue u koppexyus 6HUMAHUS

2.Dopmuposaniue YHUBEPCATbHBIX Y4eOHbIX YMEeHU

3.Pazsumue peuu

Conep:xaHue BHEYPOUHOI IeATETLHOCTH 10 (pusuke «Du3uka+»7-9 Kiaace

HaszBanmue pasjaena (TemMbl)

Conep:xaHue y4e0HOT0 mpeaMeTa, Kypca

HepBOHa'—IaJILHLIe CBEJICHUA O

CTPOCHUMU BeLIECCTBA

Lena nenenust usmepuTenbHOro nmpudopa. OnpeaeneHue eHbl JeeHUs U3MEPUTEILHOTO IUIUHAPA.
Omnpenenenne reoMeETpUUIECKUX Pa3MEPOB Tea. M3roToBiieHne U3MepUTEIbHOr0 LMIMHApa. H3mepenue
Temneparypsl Tena. izmepenue pazmMepoB MajbIx Tejl. MI3MepeHue ToNuHbl JucTa OyMari.




B3aumMoaeiicTBue TeJ

N3mepenue ckopoctu ABMKeHUA Tena. M3MepeHne Macchl Tena HerpaBuiibHOU (popMbl. 3mMepenune
IUIOTHOCTH TBepaoro Tena. Mizmepenune oobema mycrotsl. VccienoBanue 3aBUCUMOCTH CUITBI TSXKECTH
0T Macchl Tenna. OnpenesneHue Maccsl U Beca Bo3ayxa. Cllo)keHne CHl, HallpaBJIEHHBIX 110 OJIHOM

npsMoii. Mi3MepeHue ®ecTKOCTH NpYyKUHBL. M3MepeHne KodQQuimreHTa CHITbl TPEHUS CKOIBKEHHS.
Pemenne HecTangapTHHIX 3a7a4

Jdasuaenue. /laBjieHue :KUIAKOCTEH U

ra3oB

HccnenoBanue 3aBUCUMOCTH JAaBIEHUS OT IUIOMIAAU TOBEpXHOCTU. OnipeienieHue JaBiaeHus
TBEPJAOro Tena. Beluucienue cuiibl, ¢ KOTOPOi atMocdepa AaBUT Ha MOBEPXHOCTh cToja. OnpeaeneHue
Macchl Tela, TUIaBaoIero B Bojae. Onpenenenre IioTHOCTH TBepaoro Tena. OnpeaeneHue oobema
KyCKa JbJa. M3ydeHue ycioBus miaBaHus Tell. Penenue HecTaHAapTHHIX 3a/1a4

Pabdora 1 MOIITHOCTE.

JHeprus

Beruucienue paboThl 1 MOLTHOCTH, Pa3BUBAEMOM yUeHUKOM Ipu noabeme ¢ 1 Ha 3 aTax.
Omnpenenenue BHIUTPHILIA B cuiie. HaxoxaeHne nenTpa Tskectu miockoit purypsl. Beruncienne KITJ]
HAaKJIOHHOM IUIOCKOCTH. M3MepeHune kuHeTnyeckon sHeprun. Mismepenne noTeHnaabHON SHEPTUN.
Pemienue HecTaHIapTHHIX 3a/1a4.

Du3n4ecKnii MeTo N3yYeHUs
NPUPOIBLI: TEOPETHYECKHUI H
IKCIMEPUMEHTAJIbHBIH

Omnpenenenue LeHbI AejeHNs TpUOOPOB, CHATHE NoKa3zaHUi. Onpenenenue norpenHocTei
U3MEPECHU.

TemioBble IBJeHUSA H METOAbI HX

HCCJICeA0BAHUA

Onpenenenue yaJMHEHUs Tella B IIPOLIECCe U3MEHEHUsI TeMIiepaTypbl. Perenue 3aaa4 Ha
OmpeieJICHUE KOJIMYECTBA TEIJIOTHL. [[puMeHeHne TerI0BOro pacIMpeH s Il pErucTpalun
Temneparypsl. MccinenoBanue npoieccoB IUIaBJIeHUs U OTBepAeBaHus. 3yueHue ycTpoicTBa
TeIUIOBbIX ABurareneil. [Ipubopsl 1is n3MepeHus BIaKHOCTH BO3AyXa.

3neKTpuqec1me ABJICHUA U METOAbI

HX UCCTICA0OBAHUSA

Omnpenenenre y1enbHOTO CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa a5 yyacTka nenu. Pemenue
3agad. MccrienoBanye U NCIIOJIb30BaHUE CBOMCTB AJIEKTPUYECKUX KOHAEHCATOpOB. Pacuer
norpedisiemoit anekrposneprun. Pacuer KIIJ{ anexTpuueckux ycTpoiicTs. Pemmenue 3a1a4 Ha 3aK0H
Jxoyis -Jlenna.

BHeKTPOMaFHI/ITHLIe ABJCHUSA

[ony4yenue u puKCUpoBaHHOE U300paKEHUE MAarHUTHBIX NOJIeH. M3ydeHne cBOMCTB
aneKkTpomarHuTa. Mi3yueHue Moienu aeKTpoaBuraTens. Penienyre kauecTBEHHbIX 3a/1a4.

Ontuka

Nzydenue 3akoHOB oTpakeHusi. HaOmroaenne orpaxkeHust v mpeaomieHus ceera. M3o0paxenus B
nua3ax. OnpeneneHue ri1aBHOro (POKyCHOTO pacCTOSHUS M ONTUYECKOH cuJibl TMH3bI. Habnronenue
unTepdepeHuu ceera. Penenue 3aa4 Ha rpesomiienue cBeta. Habonenue noiaHoro oTpaxeHus
CBeTa.




10. | MarneTnsm Kowmmnac. [Tpuniun pa6otsl Maruut. MarHuThl OJI0COBBIE, TyroBble. MarHuTHas pyaa. MarHuTHOe
nosie 3emuid. M3roroBieHue Maruurta. Pemenne kaueCTBEHHbBIX 3a/1a4.

11. | DaekTpocTaTnka DJIEKTpUYECTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE ANEKTPUUECTBO. DJIEKTPUUIECTBO B
UTpYyIIKaX. DIEKTPUIECTBO B OBITY. Y CTpOHCTBO OaTapeiiku. PerieHne HecTaHqapTHBIX 3a7ad.

12. | Cgert Hcrounuku ceera Y cTpoiicTBO ri1aza. ConHeuHble 3aiiunkd. TeHnb. 3aTMeHue. [[BeTa KoMnakT aucka.

MautbHbI ciekTp. Pagyra B npupoze. Jlynusie u Conneunsle 3atMenus. Kak cinomars myu? Kak
3ake4b OroHb? PenieHne HecTaHAapTHBIX 3a/1a4.

MeToabl 00yueHust U (POPMBI OPraHU3ANUHU AATETbHOCTH 00yYAKOLIUXCS

Peanuzanus nporpaMMel BHEYpOUHOH JesTenbHOCTH «O3anaueHHas GU3nKa» MmpeanosaraeT HHAUBUIYaIbHYIO U IPYNIIOBYIO paboTy

06yanOHIHXC$I, IIAaHUPOBAHUC U ITPOBCACHUEC UCCIICAOBATCIBLCKOIO SKCIICPUMECHTA, CaMOCTOSTCIbLHBIN C60p JAaHHBIX JJId pCHICHUA MMPAKTHYCCKUX

3a/1a4, dHAJIU3 U OLICHKY IMOJYYCHHBIX PE3YyJIbTATOB, H3IrOTOBJICHUC rnocoowmii u MO,HGHCI;'I. HporpaMMa npeaycMaTpmuBacT HC TOJILKO 06y11a}01u1/Ie n

pa3BHUBAIONINE [IEJTH, €¢ peaTn3aIis CliocCOOCTBYET BOCITUTAHUIO TBOPUYESCKON JIMUHOCTH C aKTUBHOM KU3HEHHOW MO3UITMEH. BRICOKUX pe3ylbTaToB

MOT'YT AOCTHUYb B TdHHOM CJIy4ac€ HC TOJIbKO YUCHHUKH C XOpOIHGfI MIKOJBbHOMH YCieBacMOCTbIO, HO U BCC I_ICJ'IGYCTPCMJ'IéHHHe AKTHUBHBIC pe6ﬂTa, YiKC

C/IeNaBIIKe CBOM MpodeccCHoHaNbHBINA BBIOOD.

OO0yuenue ocyiecTBisieTcs pu nojepkke Llentpa o0pa3oBaHus ecTeCTBEHHO-HAYYHON HarpaBieHHOCTH « Touka pocTay, KOTOpBIii

CO3JIaH JUTSI pa3BUTHS Y 00ydaromUXcs eCTECTBEHHO-HAYYHOM, MaTeMaTHIECKOW, HH(POPMALIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUIECKOTO H
KPEaTUBHOT'O MBIIIEHHS, COBEPIIEHCTBOBAHMUS HABBIKOB €CTECTBEHHO-HAYUYHON HAIPaBIEHHOCTH, a TAKXKE JUISl IPAKTUYECKON OTpabOTKU yueOHOro
Marepuaia rno yueoHomy npeamery «duznxay.

YueOHBIN JIAH.

HameHoBaHue pa3zesia | KoJinuecTBO 4acoB

| BBEJHUE




1 IlepBoHayaIbHBIE CBEIEHHUSI O CTPOEHUM BellecTBAa 7

2 B3aunmoneiictBue Tea 12

3 Jdasuaenue. [aBjieHne ;KMAKOCTEH U ra3oB 7

4 PabGora u MOIIHOCTb. DHeprus 8

5 HUTOroBbIii KOHTPOJIb 3HAHUI 1

§) Du3nYecKNil MeTO U3yYeHNsl IPUPObI: TEOPETHYECKU A MIKCIIEPUMEHTAJIbHbIH 3

7 TenJioBble sIBJIEHUSI M1 METObI UX UCCJIEI0BAHUS 8

8 DyleKTpUYeCKHe SIBJIEHUS U METO/IbI UX UCC/IeJ0BAHUS 8

9 DJIeKTPOMarHUTHbIE SIBJICHUS 5

10 HUToroBblii KOHTPOJIb 3HAHMIA. 1

11 Marsnern3m 9

12 DJ1eKTPOCTATUKA o)

13 Cger 15

14 3amuTa npoeKkToB. 1

Hroro:102
TemaTu4eckoe NJIAHUPOBAHUE

Haumen Conep:xkanue Koanuect ®opma Hcnoan3zoBanue Mara
oBaHHe BO 3aHATHA odopynoBanus «Touka
pasaeJa 4yacoB pocTtay




O3HaKOMJIEHHE C
g poBoii 1aboparopueit

BBoganoe 3ansaTue. MHCTpyKTax 1O TEXHUKE O€30MIaCHOCTH. 1 Oecena
Ha 6a3e LlenTpa "Touka Pocra"

"Touxka pocra"
(memoHcTparnus
TEXHOJIOTUU U3MEPEHNUS)
. [lepBoHayajibHbIE CBeleHHUSI 0 CTPOEHUH BelllecTBA 14
OxcnepuMmeHTanbHas padora Ne 1 «Onpenenenne 1eHbl ACICHUS 1 dKCIIEpUMEHT | JIuHelika, 1eHTa MepHas,

Pa3IMYHBIX TPHOOPOBY.
Ha 6a3e IlenTpa "Touka PocTa"

U3MEPUTEIbHBIN ITUIUHID,
TEPMOMETp, JaTUUK

TEeMIEPaTyphl
DkcniepuMeHTanbHas padora Ne 2 «OnpeneneHne reoMeTpUIECKUX 1 skcriepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Tem

Ha 6a3e [lenTpa "Touka Pocra"

4 [Ipaktuueckas padora Ne 1 «M3rotoBieHne N3MEpUTEIBHOTO IpaKTUYecKas
AJTUHAPAY pabota

5 OkcnepuMeHTanabHasg padora Ne 3 «M3mepeHue remnepaTypbl TED» HKCIIEPUMEHT

6 DxcnepuMeHTabHas padota Ne 4 «3mepenne pazMepoB MajbIx AKCTIEPUMEHT
TEI».

7 OkcnepuMeHTanbHas padora Ne 5 «3mepenune TONIIMHBI JHCTa IKCTIEPUMEHT
Oymarm»

I'nasa |l. B3aumoneiicTrBue Tena 124

8 DkcniepuMeHTanbHas padora Ne 6 «3mepeHne ckopocTy ABUKECHUS HKCIIEPUMEHT
TEID).

9 Pemenue 3anau Ha Temy «CKOpOCTh pABHOMEPHOTO JIBUXKEHUS peleHue

3agau
10 OkcnepumeHTanbHas pabora No7 «M3mepenue maccol 1 karu JKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJBD).
Ha 0aze [{entpa "Touxa Pocra"




11 OxcnepuMeHTanbHas padora Ne 8 «3MepeHne NI0THOCTH KycKa 1 SKcrepuMeHT | JIuHelika, JeHTa MepHas,
caxapa» M3MEPUTENbHBIN IUITUHJP,
Ha 6a3e IlenTpa "Touka PocTa" AIIEKTPOHHBIE BECHI
KCIIEpUMEHTaIbHAas Ta Ne 9 «3mepenue mioTHOCTH WHEHKa, JIEHTa MepHas
12 DxcriepuMeHTaabHast padbora Ne 9 «M3mepeHune mioTHoc 1 JKcriepuMeHT | JInHelika, JeHTa MepHas,
XO3SIICTBEHHOT'O MBLIIaY. WU3MEPUTENbHBIN IUTUHJID,
Ha 6a3e Llentpa "Touka Pocra" ANIEKTPOHHBIC BECHI
13 Pemenue 3amau Ha Temy «IIMOTHOCTB BemiecTBay. 1 perieHue
3agau
14 OxcnepumeHTanbHas padora Ne 10 «MccenoBanre 3aBUCHMOCTH 1 SKCTICPUMEHT
CHJIBI TSDKECTH OT MACChI TEIay.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenne Maccel 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE
16 OkcniepuMeHTanbHas padota Ne 12 «CrioskeHue CHl, HalpaBJIeHHBIX 1 skcriepuMeHT | LlItatuB, pbryar, quHeiKa,
1O OAHOU TIPSIMOI». ABa OTMHAKOBBIX IPy3a, 1Ba
Ha 63.36 ueHTpa "Tqua POCTa” 6.HOKa, HUTb HEPpACTSXKHUMas,
JIMHEWKa u3MepuTebHas,
JUHAMOMCETD
17 OkcnepuMeHTaIbHas padoTta Ne 13 «3mMepeHne KeCTKOCTH 1 skcriepuMeHT | LlIraTtus ¢ kpenesxkom, HabOp
HPYKUHBD TPYXHH, HAOOp TPy30B,
Ha 6a3e IlenTpa "Touka PocTa" JMHEUKA, TUHAMOMETP
18 OxcnepuMeHTanbHas padora Ne 14 «M3mepenne korddummenTa 1 DKCIIEpUMEHT | JlepeBsiHHBII OpPYyCOK,
CHJIBI TPEHUS CKOJIBbKCHHSI. HabOp Ipy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocta" YEeCKasi CKaMbsl
2
JITHAMOMETD
19 Pemtenue 3ama4u Ha tremy «Cuna TpeHUSD. 1 elIcHue
y
3aj1au
I11. JaBnenue. /[aBjieHHe ;KMAKOCTEH U ra3oB A
20 OxcnepumeHTanbHas padora Ne 15 «ccnenoBanre 3aBUCUMOCTH 1 AKCTIIEPUMEHT
JABJICHUS OT IUIOIAIH TOBEPXHOCTH»
21 OkcnepuMmeHTanpHas padora Ne 16 «Onpenenenue 1aBaeHUs 1 DKCIIEPUMEHT
HWIMHAPUYECKOTO Tenay. Kak Mbl BUIuM?
22 OkcnepuMmeHTanbHas padora Ne 17 «Brruucienune cuiibl, ¢ KOTOpoi 1 DKCIIEPUMEHT

aTMocdepa JaBUT Ha MOBEPXHOCTh cToda». [louemy mup
pa3HOLIBETHBIM.




23 DkcniepuMeHTabHAs padora Ne 18 «Onpenenenue Macchl Tena, IKCIIEPUMEHT
IJIaBAIOIIETO B BOJEY.
24 OxcnepuMmeHTanpHas padora Ne 19 «OnpeneneHue NI0THOCTH SKCIEpUMEHT | JIuHeliKa, JeHTa MepHad,
TBEPJOTO TeJay. U3MEpPUTENIbHBIN LWINHID,
Ha 6a3e Ilentpa "Touka Pocra" 3JIEKTPOHHBIC BECHI
25 Pemenne kauecTBeHHBIX 3a1a4 Ha TeMy «[lnaBanue tem». pelienue
3a1a4
OkcnepumenTanbHas padora Ne 20 «M3yuenue yciaoBuil miaBaHus AKCIIEpUMEHT | JluHamoMeTp, INTaTUB
26 TEI. YHUBEpCaIbHBINA, MEPHBIN
Ha 6a3e IlenTpa "Touka PocTa" OUINHAP
(Mensypka), rpy3
HWIMHAPUYECKUHN U3
CIICHUAJIbHOI'O IIJIaCTHUKA,
HUTB, ITOBAPCHHAA COJIb,
IajJovkKa Jjid nCpeMeIn-
BaHUA
V. PaGoTa u MOIIIHOCTh. DHEPIUs
27 DkcnepuMeHTanbHas padota Ne 21 «Brruncienue paboThl, HKCIEPUMEHT
COBEpPIIEHHOH IKOJIBHUKOM IIpH TTorbeMe ¢ 1 Ha 2 aTax»
28 DxcnepuMeHTabHas padbota Ne 22 «BprunciieHre MOITHOCTH AKCIIEPUMEHT
pa3BUBaEMOH IMIKOJIBHUKOM TpH MorbeMe ¢ 1 Ha2 aTax»
29 OxcnepuMmeHTanpHas padora Ne 23 «OnpeneneHue BbIUTPHIIIA B skcriepuMeHT | Ioasuxublil u
CHJIe, KOTOPbIN JaeT MOABUKHBIA U HETIOJABUKHBIN OJI0K». HETO/BHIKHBIH 6710KH, HAbOP
Ha 6a3e IlenTpa "Touka PocTa" IPy30B, HUTH, TMHAMOMCTD,
IITaTUB, INHENKA
30 Pemenue 3anau Ha Temy «PaboTta. MomHoOCTbY. peleHue
3aja4
31 OxcnepuMmeHTanbHas padora Ne 24 «Beraucnenue KI1J[ HakmonHO#M skcniepuMeHT | LlraTus, MexaHudeckas
ILUIOCKOCTI. CKaMbsi, OPYCOK C KPIOUKOM,
Ha 6ase Ilentpa "Touka PocTa" nuHelika, Habop Tpy3os,
JAUHAMOMCTD
32 OkcnepuMeHTanbHas padora Ne 25 «M3mepeHne KuHeTH4ecKon JKCIIEPUMEHT
SHEPIrUu Teay
33 Pemenue 3amau Ha Temy «KnHeTHueckast SHEPTHSI». pereHue

3a71a4




34 HToroBplii KOHTPOJIb 3HAHM. 1 JUJTAKTUYECKO
€ 3a/1aHue
|. ®u3uyeckuii MeTO H3yYeHHS MPUPOABI: TEOPETHIECKUI 1 34
JKCIEPUMEHTAJIbHBIN

35 BBognoe 3ansTue. MHCTpyKTaX 1O TEXHUKE O€30MAaCHOCTH. 1 Oecena O3HaKOMJICHHE C

Ha 6a3ze Ilentpa "Touka Pocra" uudpoBoit 1abopaTopueit

"Touka pocra"

36 OxcnepuMeHTabHas padora Ne 1 «Onpenenenue 1eHbI IeIeHUs 1 sKcriepuMeHT | JIuHeiika, n1eHTa MepHas,

MPUOOPOB, CHATHE TTOKA3AHUIN M3MEPHUTEIIBHBIN LIHITHHP,

Ha 6a3e LlenTpa "Touka Pocra" TCPMOMETD, TaTINK

TEeMIEPATypPhI

37 Omnpenenenre NorpenrHocTel n3MepeHus. Perenrne kauecTBeHHbIX 1 pelieHue

3a/ad. 3agau

I'naBa Il. TennoBble siBJIeHUS M MEeTObI HX UCCJIEIOBAHUSA 8y

38 Omnpenenenre yaTuHEHNs Tea B POIIECCE N3MEHEHUS 1 OTIBIT - JlaGopaTopHblii

TeMIepaTyphbl WCCIICIOBAHHE | TEPMOMETp, AATUUK

Ha 6a3e LlenTpa "Touka Pocra" TEMIIEpaTypPbl
39 Pemenwue 3aaq Ha onpeielICHHE KOJTMIeCTBA TEIUIOTHI. 1 pelieHne

3a1au

40 [IpuMeHeHne TEeTIOBOTO PACIIUPEHHS UT PErHCTPALNN 1 MIPE3CHTAIHS




TeMIiepaTypbl. AHaJIU3 U 0000IIeHHE BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIHH.

41 OkcniepumeHTanbHas padora Ne 2 «lccnenoBanue mpoieccoB 1 OKCHEPUMEHT | JaT4uk TeMieparypsl,
IUIABJICHUS U OTBEPLAECBAHUAY. KaJIOpUMETP, COCYN C
Ha 6a3e IlenTpa "Touka Pocra" TAOLINM JILZIOM, COCYT €
BOJOMU, DJICKTPOHHBLIC BCCHI.
42 [TpaxTtrueckas pabota Ne 1 «3yueHue cTpoeHUs KPUCTAIIIIOB, UX 1 MpaKTHYecKast
BBIPALITUBAHUECY. pabora
43 N3ydeHue ycTpoiicTBa TEMIOBBIX IBUTATENCH. 1 TEKIUs
44 [TpubGops! 115 U3MEpEHUs BIAXXHOCTH. DKCIIEpUMEHTaIbHas paboTa 1 9KCrepuMeHT | JlaT4mk TemMmneparypel,
Ne 3 «Onpenenenue BIaXxHOCTH BO3yXa B KaOMHeTax IIKOJIbD» TCPMOMETP, MapJId, COCy C
Ha 6a3e IlenTpa "Touka Pocra" BOZIOH
45 Pemenne kauecTBeHHBIX 3a/1a4 Ha onpeaenenue KI1J[ TermnoBoro 1 pelieHue
nsurarens. https://uchitel.pro/3agaun-Ha-KIjI-TEIIOBBIX- 3a/1a4y
JBUTATEINCH/
I11l. DnexkTpuyeckue siBJIeHUS U METO/IbI HX HCCJIEIOBAHNS S8u
46 [paktuueckas padora Ne 2 «Onpezenenue yaeabsHOTo 1 npakTHyeckas | lardnk HanpspKeHus,
COIIPOTUBJICHUS PAa3INYHLIX IIPOBOJHUKOB). pabota BOJIETMETP JBYXIPE/CIIbHBII,
Ha 6a3e Ilentpa "Touka Pocra" MCTOYHUK ITUTAHUA,
KOMILJICKT IIPOBOAOB,
PE3UCTOPBI, KITIOY
47 3akon Oma 1 yyacTka nenu. Pemenue 3a1au. 1 pelieHue
3a7a4y
48 HccnenoBanue U NCOIB30BAHUE CBOMCTB DNIEKTPUUECKUX 1 HaOI0IeHUE
KOHJICHCATOPOB.
49 Pemenue 3ama4 Ha 3aBUCUMOCTD COTIPOTHUBIICHUS TPOBOJHUKOB OT 1 peleHue
TEMIEpPaTypHI. 3agau
50 [IpakTnueckas padora Ne 3 «Pacuet morpedisemont 1 npakTuyeckas | [laTduk Toka, 1aTInK
AJIEKTPOIHEPTUU COOCTBEHHOTO JOMay. pabora HANPSKCHNSA, aMIIEPMETP
Ha 6ase Llentpa "Touka Pocra" ABYXTPCACTIEHBIN, BOIETMCTP
ABYXTIPCACIIbHBIN, JIAMITIOYKA,
HCTOYHHUK ITUTAaHHUA,
KOMILJICKT ITPOBOJOB, KJIFOY
51 Pacuér KII]] anmekTpuueckux yCTpOKCTB. 1 perieHue

3a1a4



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

52 Pemenue 3aau Ha 3akoH Jxoyins - JIeHna. 1 pelieHue
3aj1au
53 PereHne kaueCcTBEHHBIX 3a4a4. 1 JIeJI0Bast Urpa
V. DiiekTpoMarHuTHbIE SIBJIEHUS Su
54 [ony4yenue u puxkcrupoBaHHOE N300paKEHNE MATHUTHBIX TOJEH. 1 npaktudeckas | Jemoncrpanus
Ha 6a3e Llentpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
I10JIA BOKPYI MIPOBOJAHUKA C
TOKOM»: IaTYUK MAarHUTHOT' O
1OJISI, JTBa
mITaTuBa, KOMIIJICKT
mpoBOAOB, NCTOYHUK TOKA,
KIIFO4
55 N3yuenne CBOMCTB 2JIEKTpOMarHuTa. 1 HaOIIOCHIE
56 N3ydenune Moaenu 3JIeKTpOIBUTaTENs. 1 JIEKIUA, JEM.
9KCHEPUMEHT
57 DKCKypCHsl. Oecena
58 Pemrenne kauecTBEHHBIX 3a/1a4. pelieHne
3aj1au
V. OnTuka 10
59 N3ydeHune 3aKk0HOB OTPaKEHUS. 1 JICKIIHS, IEM.
IKCTIEPUMEHT
60 OkcnepuMeHTanbHas padota Ne 4 «HabnroneHue oTpaxeHus u 1 SKcrepuMeHT | OcBeTuTens ¢ HCTOYHUKOM
MIPETOMIICHHUS CBETA». ceera Ha 3,5 B, ucrounuk
Ha 6a3e IlenTpa "Touka PocTa" TIHTaHAs, KOMILIEKT
MIPOBOJIOB, IIeJieBas auadpar-
Ma, NOJMYLUUJIMHIAP, IUIAaHIIET
Ha IIJIOTHOM JIMCTEC C
KPYTOBBIM TPAHCIIOPTUPOM
61 OkcnepuMmeHTanbHas padora Ne 5 «300pakeHus B TMH3aX». 1 sKcrepuMeHT | OcBeTuTens ¢ HCTOUHHKOM

Ha 6a3e LlenTpa "Touka PocTa"

cBeta Ha 3,5 B, HCTOUHHK
MTUTaHMS, KOMIUIEKT
MIPOBOIOB, IIIeJIeBas quadpar-
Ma, 3KpaH CTaJIbHOM,
HaIPaBIISIONIAs C
U3MEPUTEIIBHOM MIKAIIOMN,
COOUPAFOIHUE JTUH3BI,




paccenBaroIas IMH3a, CIan]
«Mogens npeameray B

peitepe
62 OkcnepuMeHTanbHasg padota Ne 6 «OnpezerneHne riiaBHOro 1 HKCIIEPUMEHT
(hOKYCHOT'O pacCTOSIHHSI MU ONTHUECKOW CHIIBI JIMH3BD.
63 DxcnepuMeHTanbHas padora Ne 7 «Habmronenne naTepdepeHInm u 1 AKCTIEPUMEHT
T(paKIun CBETay.
64 Pemenue 3amaq Ha mpeoMiIeHre CBETa. 1 pernieHue
3a7a4y
65 OxcnepumeHTabHas padota Ne 8 «HabmroneHue mosHoro 1 AKCTIIEPUMEHT
OTpaKEHUS CBETaY.
66 Perrenne kauecTBEHHBIX 3a/1a4 HA OTPAKEHUE CBETA. 1 pereHue
3agau
67 3ammTa npoekToB. [IpoeKTsl. 1 HCCIIEIOBAHUS
68 HTOroBblii KOHTPOJIb 3HAHUIA. TUIAKTUIECKO
€ 3a/1aHue
69 BBoganoe 3ansatue. MHCTpyKTax o TexHuke 0ezonacHoctu. 1 1 Oecena
. Maraerusm 9y
70 OkcnepuMenTanbHasg padota Ne 1 «Kommac. [Ipunuun paboTs. 1 AKCIIEPUMEHT
71 [Ipaktuueckas padora Ne 2 «OpHeHTHPOBaHHE C TOMOIIBIO 1 MIpaKTUYECKast

KoMIiacay.

pabora




72 Marnutsl. [elictBue MaruuToB. Pemenue 3agau 1 HaO0JII0/ICHHE,
perieHue
3agau
DkcriepuMeHTabHAS paboTa Ne 3 «3aHMMAaTEeIbHBIC OIBITHI C 1 AKCIIEPUMEHT
73 MarHuTaMmy.
74 MaruutHas pyzna. [lonesnsie nckonaemsle Camapckoil oonactu. MIPE3CHTALINS
75 JlelicTBME MarHUTHOTO TI0JIs. MarHUTHOE ToJIe 3eMJTH. JemoncTpanus
Ha 6336 I_leHTpa "Tqua POCTa” «I/I3Mepelme OoJIA MOCTOAH-
HOT0 MArHHTA»: JaTINK
MAar"HmMTHOTO IT10JId, I10-
CTOSTHHBIM MarHuT IOJIOCOBOH
76 JleiicTBre MarHUTHOrO NoJsl. Pemienue 3aaay. 1 pelieHue
3ama4y
77 DxcnepuMeHTabHas padora Ne 4 «3roToBiieHre MarHUTOBY. AKCIIEPUMEHT
78 [pe3enTanus IpoOEKTOB. WCCIICIOBAHHUSI
I'maBa Il. DaexkTpocrarnka 9y
79 OkcniepuMeHTanbHas padora Ne 5 «CtaTH4ecKkoe SJIEKTPHIECTBOY. 1 HKCIIEPUMEHT
80 OCTOPOKHO CTAaTHYECKOE IIEKTPUUECTBO. Pernienue 3anad 1 penieHue
3ama4y
81 OkcnepuMeHTanbHas padora Ne 6 «3aHUMATENIbHBIE ONBITHI. 1 DKCIIEPUMEHT
82 DIIeKTPUYECTBO B UTpyIIKaxX. CxeMbl paboThI 1 MIpaKTHYECKast
pabota
83 DNEKTPUUYECTBO B OBITY 1 KUHOIIOKAa3
84 DkcrnepuMeHTaIbHasg padora Ne 7 « YeTpoilcTBO GaTapeikmy. 1 HaOJI0IeHNE
85 OkcnepuMeHTanbHas pabota Ne 8 «M300peraem GaTtapeiky». 1 IPaKTUIeCcKast
pabota
86 [Ipe3enTanust MpoOEKTOB. 1 Hay4YHBIC
WCCIIEIOBAHMSI
87 [Ipe3enTanus IpoOEKTOB. 1 Hay4HbIE
WCCIICTIOBAHMS
88 [Ipe3eHTanust MpOEKTOB. 1 Hay4HbIE

HUCCICI0BaHUA




I1l. CBer 154
89 Hcrounnku cBera. 1 nekuus, geM. | OcBeTuTens ¢ HICTOYHHKOM
Ha 6a3e Ilentpa "Touka Pocra" sKcrepuMeHT | ¢BeTa Ha 3,5 B, ucTounuk
IUTaHUs, KOMIIJICKT
MIPOBOJIOB, IIIeJIeBast quadpar-
Ma
90 Kaxk mMb1 Buanm? 1 JIEKLIYS, IEM.
JKCIIEPUMEHT
91 [ToueMy Mup pa3HOLBETHBIN. 1 JIEKIUsA
92 DkcniepuMeHTaNbHAs pabota Ne 9 «Tearp TeHe» IKCIIEPUMEHT
93 OkcniepuMeHTaTbHAS padoTa Ne 10 « ComHEUHBIC 3alUNKI SKCIepuMeHT | OCBETHTEIb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBeta Ha 3,5 B, HcTOYHHK
IUTaHUs, KOMIIJICKT
IIPOBOIOB, IIeJieBas quadpar-
Ma, DOJYUUINHAP, IJIAaHIIET
Ha IMJIOTHOM JIUCTEC C
KpPYTOBBIM TPAHCIIOPTHPOM
94 Jucniepcusi. MbIIBHBIN CIIEKTP 1 JICKLMS, JEM.
SKCIIEPUMEHT
95 Panyra B mpupose. MIPE3CHTAIIHS
96 OxcnepumeHTanbHas padora Ne 11 «Kak momyuuts pamyry?». OKCIEPUMEHT | OCBETUTENL C UCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" cBera Ha 3,5 B, nucrounux
MUTAHUS, KOMILIEKT
MIPOBOJIOB, TIEJIEBas
nuadparma, Moy HUIHH]ID,
TUTAHIIET HA MJIOTHOM JTU-
CTE C KPYTOBBIM
TPaHCIIOPTUPOM
97 DKCKypcHst 1 Oecena
98 Jlynnsie u ConHEUHbIE 3aTMEHUS. JIEKIIUSL, JIEM.
SKCIIEPUMEHT
99 Kak cmomatsp rya? Oecena
10 3a3zepkainbe. JICKITUS, IEM.
0 HKCIEPUMEHT
10 OkcniepumeHTanbHas padora Ne 12 «3epkanay 1 AKCIIEPUMEHT




10 3amuTa MpoeKToB 1 WICCJICIOBAHHUSI

[TporpamMMma npeamnonaraeT pazauuHble GOPMbI KOHTPOJIS IPOMEKYTOUHBIX U KOHEUHBIX Pe3yJIbTaToB. B pe3ynbTare n3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHUN M HABBIKOB yUaIIuxcs OyAeT MPOXOIUTh B TEUEHUE YIeOHOTO Kypca - B popMe (PPOHTAIBHOTO OMPOCa, CAMOCTOSTEIBHBIX
NPaKTUYECKUX padoT, AUCKYCCUN C BHICTPOEHHBIMH JIOTHYECKUMU 1IETIOYKaMHU M JJOKa3aTenbcTBaMu. OLEHUBACTCS CAMOCTOSITEIbHOCTD
BBITMIOJTHEHUS 33/1a4, TaK e padoTa yyaliuxcsl OLIEHUBAETCS C Y4ETOM X aKTUBHOCTH, KQUeCTBa MOATrOTOBJIEHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pelleHns 3aaa4y. OLeHNBaeTCsl TAKKE y4acTUe B 00CYKJCHNH, KaueCTBO 337aBa€MbIX BOIIPOCOB, BIIaJICHUE

MOHOJIOTUYECKOH U AUATOTHUECKON PEUbI0, YPOBEHb (PH3MUECKON KOMITETCHIIHUH.

Hrorosas arrecranus o BHEYpOUHOU JCATEIILHOCTH ydarmxcs 7-9 kimaccoB «O3amayenHasi pu3nKa» npoBoautcs B popme
JUIAKTUYECKOTO 3aaHMs B IIEIISIX OMPEIEICHUs CTENIEHN OCBOSHUS YUYaIlUMUCS y4eOHOT0 MaTepuaa Mo MpakTudeckon pusmke, B paMkax
OCBOCHHSI OCHOBHOM 00pa30BaTEILHOM MPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHuUs.

3aaHusI OPHEHTUPOBAHBI Ha IPOBEPKY YCBOCHUS COJICPKAHHUSI pa3/ieiioB/TeM:

- 83aumooelicmaue mei (RIOMHOCMb 8ewecmsd, Cuid mpenus, Kodgguyuenm mpenus) (Mooyas 1 kracc),

- /leMeHmbl CIAMUKU, Menio8ble A6J1eHUs, INeKMPOCMAMUKA, 3aKOHbI NOCMOSHHO20 MOKA, 3AKOHbL ONMUKU (M00YIb 8 Kiacc);
Dopma - ouoakmuveckoe 3a0anue (mecmol, NPAKMUYECKUe 3a0anus, peulerHue meopueckux 3a0ay) COCTaBJICHBI B IBYX BapHaHTaX.
Bpemst BeImoHEeHHS pabOThI — OJIUH YPOK.

Ilitan pa6otsl (7 KiIacc)

Homep | IlpoBepsiemble 3JIEMEHTbI IIpoBepsieMble yMeHMsI bana 3a

3aJaHMsl | COAEPKAHMS BbIINOJIHCHH e
3agaHus

1 [IpakTuueckas pabdora. YMeHne codparh MpakTHIECKYIO 1

YCTaHOBKY COTIJIaCHO 3aJaHusl
2 OnpenenurensHas Gopmyia 3Hanue GOpMyII MJIOTHOCTh BEIIECTBA, 1
BEJIMYMHBI CHUJIa TPEHUSI
3 Nsmepenue duznueckoii YMeHHe nojib30BaThCsl U3MEPUTEIbHBIMU 1




BEJIMYMHBI. npuOopamu, ONpeAesaTh LEHY JAeJIeHUs
npuOOpOB, U3MEPSTH PUINIYECKYIO
BEJIUYMHY.

4 BrruncnuTenbHble HABBIKU Boraucnare Gpusnueckyro BeIMYuHy, 1
3aMMChIBaTh PE3ybTaT B €AMHULIAX
m3mepenus CU

MakcuMalibHOE KOJTMYECTBO 0aJTOB 32 BHINIOJIHEHHE pa0doThl cocTaBisier 10 Oamios.
BricraBiaenue orMeTok: otMeTKa «5» - 80-100% - 8-10 6amta, orMeTka «4» - 66%-79% - 76amioB,oTMeTKa «3» - 30%-65% - 6 — 3 Oama,
oTMmeTKa «2» - menee 30% - 0 — 2 Gamna.

Hrorosas arrecranus 7 Kjiaacca

BapuantNel

Hcnonb3ys peruakHble BEChl, MEPHBIN LIUIMHJP, CTAKaH C BOJOW, IMIMHJP, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY JUIS ONIpEaeICHUS
IUIOTHOCTH MaTepuaia, U3 KOTOPOro U3rOTOBJIEH LIMIIUH/P.

B Gnanke oTBETOB:

e clenaiiTe pUCyHOK SKCIIEPUMEHTAIILHON YCTAaHOBKH JUTsl OTpe/iesieHns o0bema Tena;

e 3anumurte GOpMyITy JUIsl pacuera IIIOTHOCTH;

®  YKQKHUTE Pe3yJIbTaThl H3MEPEHUS MACCHI IIIUIMH]PA U €T0 00beMa;

® 3ANMIINUTE YUCICHHOE 3HAUEHHUE MJIOTHOCTU MaTepHaia HUIUHIPA.
Bapuant Ne2
Hcnonb3ys OpyCcoK ¢ KPIOUKOM, THHAMOMETP C npeaenom udmepenus 1H, nuaamometp ¢ mpeaenom usmepenns SH, 2 rpysa maccoii 100r,
HAMPABISIONIAs, COOCPUTE IKCIIEPUMEHTAIILHYIO YCTAHOBKY JIJIs OTlpeieneHus Ko GUimeHTa TpeHus: CKOIbKEHUS MEXTy OpyCKOM H

MTOBEPXHOCTHIO HAIIPABJISIOLIECH.
B 6nanke oTBETOB:

e clenaiiTe pUCyHOK SKCIIEPUMEHTAIbHON YCTaHOBKH;



e 3anummTe GOpMYITy JUTS pacueTa Kod(pPHUIeHTa TPEHUS CKOJIBKEHUS;

e VKaXuTe pe3ynbTaThl H3MEPEHUS Beca OpycKa ¢ Tpy3aMu U CHIIbI TPEHUS CKOJIBKEHUS TIPU ABMXKEHUU OpyCKa € TPY30M IO MOBEPXHOCTH
HaIPAaBJISIONIECH;

e 3anuumTe YMCIEHHOE 3HaUeHHe KOd(PPUIIMEeHTa TPEHUS CKOJIbKECHHUS.

OTBeThI H KPUTEPHH OIIEHMBAHHUSI BHITIOJIHEHH 3a1aHmii (7 Kjaacc)

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

3ym=66r; V=56mMn1=56cm’  4)p = 1.2 r/em®= 1200 kr/m®.

Conep:xanue KpuTepus Banawbl
[TomHOCTBIO MTPaBUIIHLHOE BHIMOTHEHUE 33JaHUS, BKITFOYAIOIIEE B CEOs:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAHOBKU;
e (dopMmymy ans pacu€Ta HCKOMOW BEJIWYHMHBI 110 TOCTYITHBIM Il K3MEPEHHsI BEJTMUUHAM (68 OAHHOM cyude 0/s
onpeoeienus NIOMHOCMU mena); 4
® MPaBUJIBHO 3aMHMCAaHHBIC PE3YIbTAThI IPSIMBIX U3MEPEHUN (8 OaHHOM Cllyyae pe3yibmamvl U3MepeHUs MAaccvl mena u

obvema mena);
e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE UCKOMOW BETHUNHBI

[TpuBeneHsl Bce AIEMEHTHI MPaBUIILHOTO OTBeTa 1-4, HO JoMyIIeHa OlMOKa MPY BIUKMCICHUH 3HAUEHUSI HCKOMOM
BEJINYUHBI.

N

Jomnymiena omuoka npu 06003HaYEeHUH €TUHUL] U3MEPEHUS HICKOMOM BEIMYUHBI.

N

JlonymieHa ommoOKa B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTAHOBKH, WM PUCYHOK OTCYTCTBYET, WU
OTCyTCTBYET opMyJia B 00IIeM BHIE AJIsl pacueTa HCKOMOU BETUUMHBI




CZ[CJIaH PUCYHOK BKCHepHMeHTaHBHOfI YCTaHOBKHU, MPaBUJIbHO MPUBCACHBI 3HAYCHUS TPAMBIX H3Mep€HI/II>'I BCINYHH, HO HE
3amucada popMyia I pacueTa HCKOMOM BETUYMHBI, U HE MOJTyYeH OTBET.

WJIN

[TpaBuibHO MpUBEIEHBI 3HAUCHUS MTPSIMBIX U3MEPEHUH BEIMUMH, 3anucana GopMmya A pacueTa HCKOMON BETMYUHBI, HO
HE MOJy4YeH OTBET, U HE IPUBEJICH PUCYHOK IKCIIEPUMEHTAIbHONW YCTAHOBKH.

NJIn

ITpaBUJIbBHO IPUBENEHBI 3HAUECHUS NIPSIMBIX U3MEPEHUH, IPUBEACH IPABWIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHON YCTAaHOBKU U (hopMyJia Ui pacueTa MCKOMOM BEJIMYUHBI

3anucaHbl TOJBKO MPABUJIbHBIC 3HAYECHUS MPSIMBIX H3MEPEHUH.

N

[TpuBeneHoO nMpaBUIIbHOE 3HaYEHNE TOJIBKO OJTHOTO U3 MPSMBIX U3MEPEHUH, U MPEACTABICHA MPABUIILHO 3allUCaHHAs
dbopMmyna ams pacyeTa HCKOMOM BETUYNHBIL.

NI

[IpuBeneHO MpaBUIIbLHOE 3HAYEHNE TOJIBLKO OJTHOTO U3 MPSMBIX U3MEPEHUH, U CJICIaH PUCYHOK DKCIIEPUMEHTATBHOMN
YCTaHOBKH

Bce ciyuau BbIOSTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEyKa3aHHBIM KPUTEPUSAM BbICTaBieHud 1, 2, 3 wiu 4 Gansos.
Pa3po3nennsle 3anmucu. OTCyTCTBHE NONBITOK BBINOIHEHMS 3a1aHUs

Maxcumanvuwiti 6ain

Bapuant Ne2
1)
- -i-
L WY
Fap Eﬁg

2) Fyup= Frp  (TIpu paBHOMEPHOM JIBUKCHUH );

Fip=MuUN; N=P > Fpp=uP; U=



3) Fynp =0,44 H; P=2,8H
4) U =016

Coaeprxanue KpuTepust

Banasl

[ToaHOCTBIO TPABUIIBHOE BBIIOJHEHUE 3a/1aHU, BKIIOYAOIEe B CeOs:

® CXEMAaTHYHBIN PUCYHOK KCIIEPUMEHTAIbHON YCTAHOBKY;

e (opMymy A pacuy€Ta HCKOMOMN BEJIMYMHBI 110 JOCTYIHBIM AJIsl U3MEPEHUs] BETUUUHAM (6 OaHHOM Clyyae 0/ onpeoeneHus
K03 puyuenma mpenus);

® [PaBUJIBHO 3alMCAaHHBIE PE3YJILTAThl IPSIMBIX U3MEPEHUH (8 OAHHOM Clyyae pe3yibmamul U3MepeHus eeca meid ¢ 08yms
epy3amu U CUNbl MPEHUsl CKOJIbHCEHUS),
e TOJIy4YCHHOE MPaBUIILHOE YMCICHHOE 3HAUEHHE UCKOMOW BETUYMHBI

[TpuBeneHbI Bce JIEMEHTHI TPABIIIBHOTO O0TBeTa 1-4, HO JOITyIIeHa OMTMOKa P BEIYUCICHUN 3HAYCHUS ICKOMOW BETMYHHBI.
i

Jomyiena omuoOka npu 0003HaAYCHUH STUHUI] U3MEPEHUST ICKOMOU BEIIMYUHBI.

N

Jomnyriena omuOka B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAILHON YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYET, HJIM OTCYTCTBYET
dbopmyna B o0I1IeM BHJIE AJIsl pacueTa HICKOMOMN BEITHMUHHBI

Crenan pyUCyHOK 3KCIIEpUMEHTAIIbHON YCTaHOBKH, PABUIILHO MPUBEACHBI 3HAUEHUS IPSIMbIX U3MEPEHUN BEIMYMH, HO HE 3allCaHa
dopmyna s pacuéTa HCKOMON BEJIMYHMHBI, U HE MOJYyYEH OTBET.

NI

[TpaBuJIbHO IPUBEEHBI 3HAUEHUS MIPSAMBIX U3MEPEHU BEJIMYMH, 3ancaHa (JopMyJia Jjisl pacueTa UCKOMOM BEJIMYMHBI, HO HE
IIOJIy4€H OTBET, U HE MIPUBEACH PUCYHOK DKCIIEPUMEHTAIBHON YCTAHOBKH.

N

[TpaBuJIbHO PUBEEHBI 3HAUEHUS MIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAILHOM yCTaHOBKH U (hopMyJia Ul pacyeTa MICKOMOW BEITHMUMHbI




3anucaHbl TOJIBKO MPABUIBHBIC 3HAUCHUS IPSIMBIX U3MEPEHUN.

N

[TpuBeneHo npaBUIIbHOE 3HAUEHUE TOJIBKO OJHOTO U3 MPSMbIX U3MEPEHU, U MpecTaBlieHa MPaBUIbHO 3alucaHHas popmyna ajs
pacdeTa HCKOMOW BEJIMYMHBI.

N

[TpuBeneHo npaBUIbHOE 3HAYEHHE TOJIBKO OJHOT0O U3 MPSAMBIX U3MEPEHH, U ClIeIaH PUCYHOK IKCIIEPUMEHTAIBHON YCTaHOBKU

Bce cityyan BbIIOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BbIILIEyKa3aHHBIM KpUTEPUAM BbICTaBieHud 1, 2, 3 wiu 4 Gansos.
Pa3po3nennsle 3anucu. OTCyTCTBHE NTONBITOK BBINOTHEHMS 3a1aHUs

Maxcumanvuwviti 6ain




Inan pa6orsl (8 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHUsI ban 3a
3a/laHusl | COleP KaAHMS BBINIOJTHEHH €
3alaHus
1.1 SIBneHuUs TEMIONPOBOIHOCTH OOBbsiCHEHUE SABIICHUH TEIUIONPOBOTHOCTH 1
1.2 ArperaTHble cocrostHus | UteHue rpadukoB HarpeBaHus Tell. 1
BElIECTBa
1.3 3aKOHBI MOCTOSTHHOT'O TOKA [TpakTHueckue yMeHHsI 10 padoTe C IIEKTPOIPUOOpaMu. Y MEHHE 4
HAXO0XJICHUS BEJIMIHHBI YKCIIEPUMECHTAIBHBIM METOJIOM
UToro 6
2.1 SIBNeHUs TETIONPOBOTHOCTH OOBsICHEHUE SBIICHUH TETUIONPOBOJHOCTH 1
2.2 ArperatHbie coctosiHus | UTeHne rpaduKoB OXJTaKICHUS TEll. 1
BelecTBa
2.3 3aKOHBI MOCTOSTHHOT'O TOKA [TpakTHueckre yMEeHHsI 10 paboTe C IEKTPOIPUOOpaMU. Y MCHHE 4
HAXO0X/IEHUS BETMYMHBI SKCIIEPUMEHTAIbHBIM METO/I0M
UToro 6

MakcuManbHOE KOJIMYSCTBO OAJUTOB 32 BHITIOJHEHHUE PabOTHI cocTaBiseT _6  0amios.
BricTaBnenne orMeTok: oTMerka «5» - 80-100% - 5-6  0Oamna, otmeTka «4» - 66%-79% - 4  Gamra, otmetka «3» - 30%-65% - 2-3  Oama,
oTMeTKa «2» - meHee 30% - 1  Oamn.



IIpome:kyTouHasi arTecTanus 8 Kjacca
«BapuanTt 1

1.Ha cHer moyioxuiu Tpu Kycka CyKHa pa3IM4HOM OKpacku: Oemblii, yepHbIi U 3eneHbli. Korna conHile nmpurpenno, To CIycTsi HEKOTOPOE BpeMst
101 HUMH TIpoTasi1 cHer (puc. 98). Kakum HOMEpOM Ha 3TOM pUCYHKE 0003HAUYEHO 0eioe, YepHOE U 3eJICHOC CYKHO?

1 bBemoe — 1, yepHoe — 2, 3emenoe — 3.
2. benoe — 2, yepHoe — 3, 3enenoe — 1.
3. benoe — 3, uepHoe — 1, 3eneHoe — 2.

2. Ilpu xakoii Temriepatype HadaJIcs MPOIECC MIIaBICHUS?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepuTe 1iens mo cxeme. OnpeaenuTe CONPOTHBICHUE FIEKTPHUUECKUX JTAMIT HCIIONB3YS aMIIEPMETP, BOJIBTMETP.

l
T
‘-: R

Puc. 176

IIpome:xyTouHasi arTecTanus 8 Kjacca
Bapuant2

\ 1. K JOIICYKE HpI/I6I/ITBI JABa OAMHAKOBBIX JIHCTa OeJIof KecTH. BHYTpCHHHH IMOBCPXHOCTb OAHOI'0O M3 HHUX IIOKPBITA

KOTIOThIO, 4° fipyras ocraBieHa Onectsmeil. K HapyXHOH MOBEPXHOCTH JIMCTOB IMPHKJIEEHBl BOCKOM CIHYKH. MEXIy JTUCTaMH ITOMENIAI0T
packajieHHbIN MeTaundeckui mapuk (puc. 93). OMHOBPEMEHHO JIM OTIATYT CIIMYKH OT JTUCTOB JKeCTH?

1 OpHoBpeMEHHO.
2. Ot 3aKOITYCHHON TTOBEPXHOCTH CITMYKHU OTIAIYT PaHBIIIE.
3. Ot GnecTsieii MOBEPXHOCTH CIIMYKH OTMAYT PaHbIIIE.

2. Ilpu kako# TeMmneparype Hadaicsi IpoIecc OTBEpIeBaHU?



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

e (Colepure nens no cxeme. Onpenenure paboTy, BHIITOJIHEHHYIO JIEKTPUYECKUMHU JaMIIaMU B TE€UEHHUE 5 MHUH, UCIIOJIB3YS aMIIepMeETp,

BOJIbTMETP, CCKYHAOMED

e )
4
5
sane [ 8

Puc. 176



OTBeTHI U KPUTEPHH OIIEHMBAHUSI BHINOJIHEeHHs 3a1aHmii (8 Kiacc)

1 BapuanT
11 2)5
3) 1. CoOpatb 1emnsb 1o cxeme.
2. [TonxiTr0unTh aMIIepMETp U BOJIBTMETD, YYUTHIBAs MPABUIIA ITOIKITIOYESHHUS TPHOOPOB.
3. IlpoBecTu npsiMble U3MEpEeHHS (CHITBI TOKA W HATIPSKCHU )
4. ITo BRIYMCIUTETBHON POpMyJie  OMPEAETUTh HICKOMYIO BETHUUHY.

2 BapuaHT
1)2 2) 2
3) 1. CobOparts 1emb 0 CXEME.
2. IToAKITIOYNTh aMIIEpPMETP U BOJIBTMETD, YUHUTHIBAS MPABHIIA MTOIKITFOUYEHUS TPHOOPOB.
3. [IpoBecTu mpsiMbie U3MepeHus (CHIIbI TOKA U HATTPSKEHUS ).
4. [To BBIMUCTUTETBHON POpMyJie  ONPEACTUTh HICKOMYIO BETHUUHY.



Hrorosas arrecraius o BHEYPOUHOU AESITETLHOCTH ydyamuxcs 9 kinaccoB «Q3agauenHas pusnka» mpoBOIUTC B POPME3ANTUTH IPOSKTOB.
®dopma KOHTPOJIS — 3a1uTa npoekTa. BenymuMu Mmetonamu o0yueHus SBISIOTCA: 00bSICHUTEbHO-MILTIOCTPATUBHbBIN, YAaCTUYHO-TIOUCKOBBIH,
HCCHGHOB&TCHBCKI/Iﬁl aHaJInu3 I/IH(bOpMaI_[I/II/I, MMOCTAHOBKA 3KCIICPUMCHTA, IPOBCIACHUC HCCHGHOB&HHﬁ. Ot METOAbI B HaI/IGOHBH_Ief/’I CTCIICHU
o0ecreunBaoT Pa3BUTHEC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPUYCCKHUX cnocoonocreit. Ponb YUUTEIIA B O6yquI/II/I MCHJACTCS. OH
BBICTYMAET KaK OpraHu3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOT0 Mpoliecca NeATEIbHOCTH yUalluXcsl U €€ pe3yJIbTaToB.

TpeOoBaHus K 3alIUTE MPOEKTA:

. Marepuan J0CTyIIeH U Hay4Y€eH, UJeH pacKpbIThl. KauecTBEeHHOE U3/10KEHNE COJIEpKaHUs: YETKas, TPaMOTHas peub, IepecKa3 TeKCTa

()IOHYCKaeTCSI 3a4YUTBIBAHUC HI/ITaT); HaunoOoJiee BaXKHEIC ITOHATHS, 3aKOHBI U q)OpMy.]'H)I AUKTYIOTCA IJIA 3aIllMCH.

. Harnsanoe npencrasieHrne MaTeprana (¢ UCII0JIb30BaHUEM CXEM, YepTeKel, pUCYHKOB, UCTIOIb30BAHUE MTPE3CHTAIIUH )
. Hcnonp3oBanre NpakTUYECKUX MUHU-UCCIIEA0BAHUMN (TIOKA3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BOIPOCHI CIIyIIATENEH 110 TEME

. UYeTko copMyIMpOBaHbI BBIBObI

I[pudau3uTeabHbIe TEMbI TBOPYECKHX MPOEKTOB, MPe3eHTAIUIA:
1. Kak u3aMepuTh Hen3MepuMoe.

2. TouHOCTBH H3MEPEHUH.

4. Uctopus kajneHaaps.

5. OT necoYHbIX YaCOB JI0 AaTOMHBIX.

8. ConneuHas cucrema

9. CkopoCTh IBHKEHUS TPAHCIIOPTA B TOPOJIC

10. DHeprus BeTpa

11. Kak ynepxatb paBHOBECHE

12. Tlouemy nmanarot Tena



NupopMmannoHHO — MeTOAMYECKOE o0ecneyeHne

1. BHeypouHas nesTenbHOCTh HIKOJIBHUKOB. MeToauueckuil KoHcTpykTop: mocodue mis yuurens/ I.B. ['puropres, I1.B. Crenanos. — M.:
[Tpocsemienue, 2011. — 223 c. -. (CtangapThl BTOPOTO MOKOJICHUS).

2. BHeypouHas aearenbHOCTh. [[puMepHbIil Mi1aH BHEYPOUHOU JEATENbHOCTH B OCHOBHOM mIkoiie: nocodue s yuurens/. B.I1. Crenanos, /I.B.
['puropneB — M.: IIpoceemenue, 2014. — 200 c. -. (CTtangapTsl BTOPOTO MTOKOJICHHS).

3. Paboune nporpammel. @usnka. 7-9 kmaccel: yueOHO-MeToaudeckoe nocooue/coct. E.H. Tuxonosa.- M.:JIpoda, 2013.-398 c.

4. 3anumarenbHas ¢usuka. [lepensman S1.1. — M. | Hayka, 1972.

5. Xouy ObiTh Kynmubunem. Dnemanckuit 1.1, — M. : PULL MK/, 2002.

6. ®usuka ais yBiaedeHHbIX. Kubanpuenko A ., Kubanpuenko U.A.— PocroB u//l. | «®enukcy, 2005.

7. Kax crath yueHbIM. 3aHsaTHs 0 (pusuke a1 crapiiekiaccHukoB. A.B. Xyropckuit, JI.H. XyTtopckuii, 1.C. Macnos. — M. : I'no6yc, 2008.

8. ®poHTanbHbIE JIA00OpaTopHbIe 3aHATHS TI0 pu3uke B 7-11 kmaccax o0reoOpa3oBaTenbHBIX yapexkaeHnid: Kaura as yaurens./mox pen. B.A.
bypoga, I'.I'. Hukudoposa. — M. : IIpocsemienue, 1996. 12

9. denepanbHBINA TOCYJApCTBEHHBIN 00pa30BaTeNIbHBINA CTaHAAPT [ DIEKTPOHHBIN pecypc]. — Pesxum nocrymna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunuctepcTBa o0pa3oBanus u Hayku Poccuiickoit denepariuu// ouIMaIbHbIN CalT. —
Pexxum nocryna: http://MuHoOpHayku.pd/

10. Metonnueckas ciyx6a. MznarensctBo « BUHOM. JlabopaTopus 3HaHUI» [ DneKTpoHHBIN pecypc]. — Pexxum nocryma: http://metodist.lbz.ru/
11. Urposas nporpamma Ha aucke «Jlpakoia u 3aHumareabHas pusnkay [DiekTpoHHbIH pecype]. — Pexxum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaroIIHe IEKTPOHHBIC HTPHI « Y MHUKH — U3ydaeM IUIaHETy» [ DIeKTpoHHBIH pecypc]. — Pexxum noctyma: http:// www.russobit-m.ru//
13. Astopckast mactepckas (http://metodist.Ibz.ru).

14. AnropuTMmbl perieHus 3a1a4 o ¢pusnke: festivai. lseptember.ru/articles/310656 17. @opMupoBaHre yMEHHH yUYaIIUXCs periaTth GU3NIeCKue
3amaun: revolution. allbest. ru/physics/00008858 0. html
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