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HopmatuBHas 6aza

e 3akoH P® «O6 obpazoanuu B Poccuiickoit @eneparnum» Ne 273-03 or 29.12.2012;

denepanbHbIA TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIapT OCHOBHOIO 0011ero oopasoBanus (I1pukas
Munucrepcra obpa3zoBanus 1 Hayku Poccuiickoit ®denepanuu ot 17 nexadbps 2010 r. Ne 1897, B penaxuuu npukasza
MunucrepcrBa oopazoBanus U Hayku PD o1 29.12.2014 1. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

e [IpumepHas ocHOBHas 0Opa3oBaTeNbHasi IPOrpaMMa OCHOBHOI'O 0011ero o0pa3oBaHus, 0JJOOpEeHHAas pelIeHueM
dbenepanbHOro yueOHO-METOUIECKOr0 00bEeAMHEHHSI 110 001IeMy 00pa3oBaHuio (poTokoln oT 8 ampenst 2015 1. Ne
1/15);

e denepanbHblil TepeueHb Y1eOHUKOB, pEKOMEHA0BAaHHBIX (JIOMYIIEHHbIX) MUHHCTEpCTBOM 00pa3oBaHus U HAYKU
Poccuiickoit @enepanuu K HCIOJIb30BAHUIO B 00pa30BaTEIbHOM Mpoliecce B 00111e00pa3oBaTeIbHBIX OpraHU3alniIx
MIPU peasin3alii UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX IPOrPaMM Ha4yalbHOTO 001IIero,
OCHOBHOT'0 00111ero, CpeiHero 001Iero o0pa3oBaHusl, yTBEPKACHHBIN MpruKkazoM MUHUCTEPCTBA 00pPa30BaHUS U
Hayku P® ot 28 nexabps 2018 roga Ne 345 ¢ u3MEHEHUSAMHU U 1OIOJIHEHUSIMHU.

o dexepaibHblil epeueHb Y1eOHUKOB, PEKOMEHI0OBAaHHBIX (JOMYIIEHHBIX) MUHHUCTEPCTBOM 00pa30BaHuUs U HAYKU
Poccuiickoit @enepanuu K UCIOIb30BAHUIO B 00pa30BaTEIBHOM MpoIlecce B 0011e00pa3oBaTeIbHBIX OPraHU3aIUaX
MIPU peasin3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEeIUTAIINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJlbHOTO OOMIETo,
OCHOBHOTI'0 00IIIEr0, CPEAHEro 001Iero o0pa3oBaHus, YTBEPXKACHHBIN MPUKa30oM MUHUCTEPCTBA 00pa30BaHUs U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3MEHEHHMAMU U 1OIIOJHEHUSAMMU.

e [lepedens opranuzaiuii, OCyIECTBISIONIINX BBITYCK y4eOHBIX TOCOOHI, KOTOPBIE JJOMYCKAIOTCA K
UCIIOJIb30BAHUIO TIPH peaii3aliii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOrpaMM
Ha4yaJIbHOr0 00IIET0, OCHOBHOI'O OOIIEr0, CPeHEro 001Iero o0pa3oBaHus, yTBEPKACHHbIN IpHKa30M MHUHOOpHAYKH
P® o1 09.06.2016 Ne 699;

e OcHoBHas 06pa3oBaTeIbHasI IporpaMMa ocHOBHOro obuiero oopaszosanust MbOY Kuprunnesckas COLLL

e [IpumepHbIe IPOrpaMMBbl BHEYPOUHOU fesiTenbHocTH. HavanbHoe u ocHoBHOE 0oOpa3oBanue / [B. A. Topckuid,

A. A. Tumodees, /. B. CmupnoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e u3a. — M. : IIpocsemenne, 2014 — 111 c. —
(CrannmapTbl BTOPOTO MOKOJICHHUS).

e [Iporpamma ocHOBHOTO O01IeTr0 0OpazoBanus. dusmka. 7 - 9 kimaccer (aBrophl:A.B. [lepeimkun, H.B. ®unonosny,
E.M. I'yrauk). ®usuka. 7-9 kiaccsr: padoune nporpammsr / coct. @50 E.H. TuxoHosa - 5-e us ., nepepad.-M.: Ipoda,
2015. — 400c.,

JlaTta yTBEp)KICHUS: 24.08.2022r.
O011ee KOTMYECTBO YaCOB: 102
YpoBeHb peanu3anmu: 0a30BBIi

Cpok peanuzanuu:

01.09.2022 - 31.09.2025




|. [lnanupyemblie pe3yIbTaThl OCBOEHHS Kypca BHEYPOUYUHOM 1esiTeJIbHOCTH 10 (pu3nKe

HporpaMMa ITO3BOJIACT IIO6I/IBaTLCSI CICAYIOIIHX PC3YIIbTATOB OCBOCHUA KypcCa BHCYpO‘IHOﬁ ACATCIIBHOCTH

OcHoBHasl rpynmna y4yamuxcs Jetu ¢ OB3
(BKJIIOYAsi MHTErPUPOBAHHBIX)

IIpeamernbie MeranpeaMerHbie JIM4HOCTHBIE IIpeamernbie MeranpeaMeTrHbie JInyHOCTHBIE
- YMETH I10JIb30BaThCs P.—ymets paGotaTh 10 | -pa3BHUBaTh - UMETh P.—ymets paboTtaTh | -pa3BUBaThH
METOAaMU HayYHOIO MIPEIJIOKEHHBIM [I03HABATEIILHBIC [PEACTABICHUE O | I10 IPEIIOKEHHBIM | IO3HABATEIbHBIC




UCCIIEZIOBAHUS SIBICHUN
PUPOIBL;

- IPOBOJUTH
HaOIoneHNs,
TUIAHUPOBATH U
BBITIOJTHATE
IKCIIEPUMEHTHI
-00pabaThIBaThH
pe3yJIbTaThl U3MEPECHMUIA;
- IPEICTaBIST
pe3yJIbTaThl U3MEPEHUH ¢
[IOMOIIBIO Ta0JIHII,
rpadukoB ¥ GOpPMYT;

- 0OHapYKUBATh
3aBHCUMOCTH MEXTY
buznuecKkuMu
BCIIMYUHAMU;
-00BSICHATH MOTy4YEeHHBIC
pe3yJbTaThl U J1€71aTh
BEIBO/IBI;

-OIICHUBATh IPAHUIIBI
IIOTPELIHOCTEN
pe3yabTaTOB N3MEPEHU;
- yMETh IPUMEHSTH
TEOPETUYECKUE 3HAHUS
10 (pr3MKe HA TPAKTUKE;
-pemath (puznYecKue
3aJa4M Ha IPUMEHEHU e
MOJYyYEHHBIX 3HAHUII;

- BEIBOJIUTH W3
IKCIIEPUMEHTAITBHBIX
(haKTOB ¥ TEOPETUUECKUX
Mojernel (pu3ndeckue
3aKOHBI,

- YMETh JIOKJIaIbIBATh O
pe3yibTaTax CBOETO

UHCTPYKIUSM; YMEHHUE
U3JIaraTh MBICIIU B
YETKOM JIOTHYECKOM
MOCICAOBATEIEHOCTH;
aHaJM3UPOBATH
COOCTBEHHYIO paboTy:
COOTHOCHUTH IIJIaH U
COBEpIICHHbIE
OTIepaIliu, BBIICIATh
STallbl ¥ OI[EHUBATh
MEpy OCBOCHHS
Ka)kJI0r0, HaXOIUTh
OIIIMOKH,
YCTaHABJIMBATh UX
TIPUYHHBI.

II. — opuenTHpOBATHCS
B CBOEi1 cucTeMe
3HAHWH: OTJINYATh
HOBOE OT YK€
H3BECTHOIO;
nepepadaThIBaTh
MOJIy4E€HHYIO
nH(OpPMAITHIO, 1eTaTh
BBIBOJIBI B PE3YJILTATE
COBMECTHOM paboThI
BCEro KJjiacca; yMeTh
aHaJM3UPOBATH
SIBJICHUS

K.—ymets paboraTh B
nape U KOJIJICKTUBE,
3¢ (HeKTHBHO
pacnpenensiTh
00513aHHOCTH

HUHTEPECHI,
HHTCJUICKTYAJIbHBIC U
TBOPYECKUE
CIIOCOOHOCTH
yUaImxcs;

- MOTUBUPOBATh CBOU
JEICTBUS; BBIPAXKATH
TOTOBHOCTH B JIF000I
CUTYaLMH NTOCTYIHUTh
B COOTBETCTBHUH C
MpaBUJIAMH
MIOBEJICHMUSI,

- BOCIIPUHUMATb PEeYb
YUUTENS
(OZTHOKJIACCHUKOB),
HEMOCPECTBEHHO HE
00pallleHHYI0 K
yuauiemycs;

-OLICHHUBAThH
COOCTBEHHYIO
y4eOHYIO
JeATeIbHOCTh: CBOU
JOCTHIKEHUS,
CaMOCTOSITEIIHOCTD,
WHULOWATHUBY,
OTBCTCTBCHHOCTD,
[IPUYUHBI HEY a4

pUpoze
BAKHEUILINX
buznuecKux
SIBJICHU I
OKPYKaroIIero
MUpPa U TIOHUMATh
CMBICTT
buznuecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMeHUe
paboTats ¢
pa3HBIMU
HMCTOYHUKAMHU
nHpopManyu;
-yMeTh
MPUMEHSTh
TEOPETHYECKHE
3HAHUS 110
¢u3uke Ha
MIPAKTUKE;

- YMETh
MCIOJIb30BATh
MOJTyYEeHHBbIE
3HaHUA B
IIOBCEIHEBHOMN
JKU3HH (IKOJIOTHS,
ObIT, OXpaHa
OKpY Karouein
Cpeibl)

- IPOBOJIUTH
HaOIIONEHUS
busznuecKux
SIBIICHUM
-U3MEPATh
duznyeckue

HUHCTPYKIIUSM;
YMEHHE U3J1araTh
CBOHU MBICIH B
JIOTHYECKOH

IMOCJICA0BATCIIBHOCT

u;
II. — ymenue
OTJIMYaTh HOBOE OT
y’K€ U3BECTHOT0;
nepepabaTbIBaTh
HOJY4EHHYIO
MH(pOpMaLHIO,
JieNIaTh BBIBOJIBI B
pe3yibTare
COBMECTHOU
paboThI BCero
KJlacca; yMeTb
HaOII01aTh U
OIHCHIBATH
SIBJICHUSI

K. - ymers
pa0oTath B mape u
KOJUIEKTUBE;

HHTCPECChI;

- MOTUBHUPOBATb
CBOH JICHCTBHS;

- BOCIPUHUMATh
peyb yIuTeIs
(OIHOKIJIACCHUKOB),
HETOCPEICTBEHHO
HE O0paIIeHHYIO K
y4aIemMycs;

-OLICHUBATh
COOCTBEHHYIO
y4eOHYO

JIeSATEIIbHOCTh




HCCIIEI0BAHUS,; BEJINYHHBI
- y4acTBOBATb B
JUCKYCCUU, KPaTKO U
TOYHO OTBEYaTh Ha
BOIIPOCHI;

-UCII0JIb30BATh
CIIPaBOYHYIO JIUTEPATYPY
U IpyTue UCTOYHUKH
nuHpopMaIy.

B npouecce BHEypOUYHOIi 1eATEJIbHOCTH B LIKOJIE PEHIAIOTCS CJIeAYIIINe KOPPEeKIHOHHO-Pa3BUBAIONIHE 3a1a4N:
1. Pazeumue u koppexkyus HUMAHUSL
2. DopmuposaHue YHUBEPCAIbHBIX YYEeOHBIX YMEHUL

3. Pazsumue peuu

CopeprxkaHue BHeypOUHOI AesiTeIbHOCTH M0 pusuke «O3agauennas Guanka»7 KIace

HasBanue pa3snesna (Tembl) Conep:xkanue yueOHOIro npeamera, Kypca

HepBOHa‘laJ'leI)le CBeJACHUA 0 I_IeHa JACJICHUA UBMCPUTEIIbHOT'O an6opa. Onpez[eneHI/Ie HCHbI ACJICHUA U3MCPUTCIbHOIO MUJIMHIPA.
OHpe,Z[eJ'ICHI/IC ICOMCTPHUUCCKUX pasMCPOB TEJIA. HsroroBnenue HU3MCPUTCIIbHOI'O UJIMHApPA. I/I3MepeHHe

CTPOEHUH BellecTBa
TemIepaTypsl Tena. Mismepenue pazMepoB Maiblx Tell. MI3MepeHnue ToMKHbI Iucta Oymaru.




2. | B3aumopneiicTBHE TeJl W3mepenne CKOpoCTH OBHKEHHs Tema. Mi3MepeHne Macchl Tena HenpaBuiabHoU (opMmbl. Mi3mepeHne
IUIOTHOCTH TBepaoro tena. M3mepenne odbema myctoTsl. MccnenoBannue 3aBUCUMOCTH CUJIIBI TSDKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. C0KeHue Cuil, HallpaBJIEHHBIX 110 OJTHON
npsaMoii. 3MepeHune )xecTKOCTH NpyKuHbl. 3Mepenue ko3 puirenTa cuiibl TpEHHUs CKOIbKEHUS.
Pemenue HecTraHqapTHBIX 33734

3. | JaBaenue. JlaBiieHue :kuakocTei u HccnenoBanue 3aBUCUMOCTH JaBJIEHHSI OT IUIOIIAN MTOBEPXHOCTU. OnpeaeeHne 1aBIeHUs

2308 TBEPZOro Tena. Beraucnenue cuibl, ¢ KOTOpoi atMmocdepa JaBUT Ha TOBEPXHOCTH cTona. OnpeneneHne
Macchl Tefa, I1aBaromiero B Boje. OnpezaeneHue miIoTHOCTH TBepaoro tena. OnpeneneHue oobema
Kycka Jpja. 3yuenue ycnoBus niaBaHus Tei. Pelnenne HecTaHAapTHBIX 3a]a4
4. | PaGoTa u MOIIHOCTb. Brruncnenue paboThl U MOIIIHOCTH, Pa3BUBAEMOM YUEeHUKOM Ipu moabeme ¢ 1 Ha 3 aTax.
Omnpenenenue BeIUIphIIIA B cujie. HaxoxxaeHue eHTpa TshkecTu m1ockoi ¢purypsl. Beruncnenne KIT/
Ineprus HAKJIOHHOU IIIOCKOCTH. VI3MepeHune KnHeTnuecKkon sHeprun. Mi3mepeHne noTeHnaibH 0N S3HEPIUn.
Pemrenue HecTaHIapTHBIX 3a/1a4.
8 KJ1acc
Ne HasBanue pa3snesna (Tembl) Copep:xanue yueOHOIro npeamera, Kypca
1. | ®usnyeckuii MeTOA U3yUeHUS Omnpenenenue LeHbI JesieHus TpUOOPOB, CHATHE MoKa3aHui. Onpesenenue norpenHocTeit
NPUPOJbI: TEOPETHYECCKUI 1 U3MEpPEHUM.
IKCIEPUMEHTAJIbHbIN
2. | TennoBble IBJIeHUS U METOABI HX Omnpenenenne yIJIMHEHUs Tela B IpoLecce U3BMEHEHMs TeMIleparypsl. Pemenue 3aaad Ha
OIpe/eNeHNe KOJMYECTBA TEIIOTHI. [[puMeHeHne TenaoBoro pacuMpeHusl Al perucTpaium
Hecreopatms Temnepatypsl. MccieqoBanue nponeccoB MIaBJIeHNs U OTBepAeBaHus. M3yduenue ycrpolicTBa
TEerIOBBIX BUraTeneil. [Ipubops! 11 u3MepeHust BIaXKHOCTH BO3IyXa.
3. | DaekTpuuyeckue siBJIEHUSI U METOIbI OnpeneneHue yAeabHOro CONPOTUBIICHUS TPOBOIHKMKA. 3aKOoH OMa Ji1d ydyacTKa Lenu. Pemenue
N — 3a1ad4. I/IccnezEOBaHI/Ie Y UCIIOJIb30BAHHUE CBOMCTB 3JIEKTPUYECKUX KOHJIEHCATOPOB. Pacuer
norpedisiemoit asekTposHepruu. Pacuer KII/] anexrpuueckux ycrpoicTs. Pemenue 3a1a4 Ha 3aK0H
Hxoyinsa -Jlenua.

4, DJIeKTPOMATrHUTHbIE SIBJICHHS [Tony4yenue u GUKCHPOBAHHOE M300paXKEHNE MarHUTHBIX TOJIeH. I3yueHne CBOMCTB
JIeKTpoMarHuTa. Mi3ydyeHne MoJienu 3JeKTpoABUraTess. PeleHre kaueCTBEeHHBIX 3a/1a4.

5. | Onruka N3ydenne 3akoHOB oTpakeHus. Habmonenne oTpaxxeHus 1 npejaoMIieHus cBera. M3o0paxkenus B

muH3ax. Onpesenenue raaBHOro (POKYCHOIO pacCTOSIHUS M ONITHYECKON cHIIbl IMH3bl. Habmoaenue
uHTepdepeHnnu cBeta. Pemenne 3a1a4d Ha mpesnomiieHue cBera. HaGmoaeHre mogHoro oTpaXeHus
CBeTa.




9 kJiacce

Ne HasBanue pa3nesna (Tembl) Copep:xkanue yueOHOro npeamera, Kypca

1. | Marderusm Kommnac. [Ipuniun pa6otel Maruut. MarauTsl mojiocoBble, Ayropble. MaruuTHas pyaa. MarHutHoe
nosie 3emuin. M3roroBienne Maraura. PenieHne kauecTBEHHBIX 3aa4.

2. | DaexkrpocTarnka DneKkTprudecTBO Ha pacdyeckax. OCTOPOXKHO CTATUYECKOE IIEKTPUUECTBO. DIIEKTPUUECTBO B
UTPYIIKax. DJIEKTPHUECTBO B OBITY. YCTpOCTBO OaTapeiiku. Pemenne HecTaHJapTHHIX 3a/1a4.

3. Cser Ucrounnku ceera Y crpoiicTBo riaza. Conneunsie 3aitunku. Tenb. 3armenne. [{BeTa koMmakT aucka.

MpeunbHbIl criekTp. Pagyra B npupoae. Jlynnsie u Conneunsle 3arMenus. Kak cinomars myu? Kak
3a)keub OroHb? Pelmenne HecTaHIapTHBIX 3a7a4.

Metonbi 00yuenuss 1 GopMbl OPraHU3ANNH AATEIbHOCTH 00Y1aA0LIIUXCS
Peanmzarus nporpaMMbl BHEYpOUHOI nesTenbHOCTH «O3anauenHas Gru3nkay mpeArnoiaaraeT HHANBHIYaIbHYIO H TPYIIIOBYIO paboTy

o0yJaronmxcs, IIAHUPOBAHKE U MIPOBEICHHUE UCCIIEIOBATENFCKOr0 IKCIIEPUMEHTA, CAMOCTOATEIbHBINA COOP JaHHBIX JIJISI PEIICHUS MPAKTUIECKIX
3a]a4, aHAJIM3 U OLIEHKY MOJy4YeHHBIX pPe3yIbTaTOB, H3rOTOBIEHUE MocoOuit u Mozenei. [Iporpamma npeaycMaTpuBaeT He TOJIBKO 00yJaronme u
Pa3BUBAOIINE IEJTH, €€ peasu3alusl ClIOCOOCTBYET BOCIIUTAHUIO TBOPUYECKOM JMYHOCTH C aKTUBHOW YKM3HEHHON MO3UIIMel. BBICOKHX pe3ynbpTaToB
MOTYT JIOCTUYb B JAHHOM CITy4a€ He TOJbKO YUEHHKHU C XOPOIIeH MIKOJIbHON YCIEBAEMOCTBIO, HO M BCE IIEJIEYCTPEMIICHHBIE aKTUBHBIE pedsiTa, yxKe

ClleNaBIIKE CBOM NMpodeccroHaIbHbII BEIOOP.

OO6yuenue ocymecTBisieTcs mpu noaaepxke Llentpa odpazoBaHus ecTecTBEHHO-HAyUYHOU HanpaBieHHOCTH «Touka pocTay, KOTOPBIT

CO3JIaH I Pa3BUTUA Y O0yUAIOIIMXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTHUYECKON, HHPOPMAIIMOHHOM rPaMOTHOCTH, (DOPMUPOBAHUS KPUTHIECKOTO H
KPEaTUBHOI'O MBIIIIJICHHS], COBEPIIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, a TAKXKE [T MPAKTUIECKONW OTpadOTKH y4eOHOrO
MaTepuaia no yueOHomy npeamery « Ousuka.

TemaTuueckoe miianupoBanue (1 200 odyuenusn)



Triaacc

Haumen Conep:xxanue Kosmnuecr ®opma Hcnonn3oBanue Jara
OBaHUE BO 3aHATHSA obopynoBanus «Touka
pa3nena 4acoB pocTta»
1 BBonnoe 3ansTre. MHCTpYKTaX MO TEXHUKE 0€3011aCHOCTH. 1 Oecena O3HaKOMIICHHE C
Ha 6a3e Ilentpa "Touka Pocra" nudpoBoii 1aboparopueit
"Touka pocra"
(memoHcTpanus
TEXHOJIOTMH U3MEPEHUS)
. [lepBoHaYa/IbHbIE CBe/IEHUSI 0 CTPOEHHHU BellecTBA Al
2 OkcnepuMmenTaibHas padbota Ne 1 «OnpeneneHue eHbl 1eICHUs 1 skcriepuMeHT | JIuHelika, 1eHTa MepHas,
Pa3IUYHBIX TPUOOPOBY. U3MEPHUTENbHBIA HIUIHHIP,
Ha 6a3e Llentpa "Touka Pocra" TEPMOMETD, JaTUUK
TEeMIIePATy PhI
3 DKkcnepuMeHTabHast padota Ne 2 «OnpenesieHne reoMeTprHIeCKuX 1 skcriepuMeHT | HabGop reomerpuyeckux
pa3MepoB TeI. Tel
Ha 6a3e Llentpa "Touxka Pocra"
4 [Ipaktuueckas padora Ne 1 «M3roroBiaeHne N3MEPUTEIHHOTO 1 MpaKTUYECKas
LHUAJTUHIPAY pabota
5 DkcnepuMmenTanpHas padora Ne 3 «M3mepeHue TeMnepaTyphl Tem» 1 DKCIIEPUMEHT
6 OxcnepuMmeHTasibHas padota Ne 4 «3mepenne pa3MepoB Majbix 1 SKCIEPUMEHT
TEI.
7 DkcnepuMeHTalibHas padota Ne 5 «V3mepeHne TOMIUHBI JIHCTa 1 AKCIEPUMEHT
Oymarm»
I'nasa Il. B3aumopgeiicTBue TeJ 124
8 DxcnepuMmeHTanbHas pabota Ne 6 «3mepenne ckopocTu IBUKEHUS 1 IKCIEPUMEHT
TEI».
9 Pemenue 3a1a4 Ha TeMy «CKOpOCTh PaBHOMEPHOT'O IBUKEHUS» 1 pelieHue
3a1a4y
10 OkcnepuMenTanbHas padorta No7 «M3mepenne maccol 1 karum 1 SKCIIEPUMEHT AIIEKTPOHHBIE BECHI

BOJIBD).
Ha 6a3e Llentpa "Touka Pocra"




11 DkcnepuMmenTaibHas pabota Ne 8 «M3mMepeHne naIoTHOCTH KycKa skcnepuMenT | JIuHeiika, TeHTa MepHas,
caxapa» WU3MEPHUTENbHBINA IUIHHIP,
Ha 6a3e LlenTpa "Touka Pocra" AIICKTPOHHBIC BECHI
12 OxcnepuMmenTanbHas padora Ne 9 «M3mepeHue mioTHOCTH skcnepument | JIuHelika, meHTa MepHas,
XO35IICTBEHHOT'O MbLIay. WU3MEPHUTENbHBINA IUITHH]IP,
Ha 6a3e IlenTpa "Touka Pocra" ANIEKTPOHHBIE BECHI
13 Pewrenue 3anau Ha Temy «I110THOCTB BelecTBay. petienne
3aj1au
14 OkcnepuMmenTaibHas padota Ne 10 «MccnenoBanne 3aBUCUMOCTH SKCIIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJIa.
15 OxcnepuMmenTaipHas padora Ne 11 «Onpenenenue maccel ¥ Beca IKCIIEPUMEHT
BO3/yXa B KOMHATe»
16 OkcnepuMeHTaibHas pabora Ne 12 «CnoxxeHue cuil, HapaBJIeHHBIX skcriepuMeHT | Llrarus, peryar, mHelka,
110 OJTHOM TIPSIMOID. JIBa OJJMHAKOBBIX TPY3a, J1Ba
Ha 6a3e LlenTpa "Touka Pocra" 6H0K€i, HHUTb HEPaCTLKUMa,
JIMHCHUKA U3MCPUTCIIbHAA,
JUHAMOMET]P
17 DxcnepuMmenTanbHas padbora Ne 13 «3mepenne ;kecTKOCTH skcnepument | LlTaTtus ¢ kpenexoM, Habop
MIPY>XUHBD) TIPY’KHH, HabOp TPY30B,
Ha 6a3e Llentpa "Touxka Pocra" JIMHEHKA, THHAMOMETP
18 OkcnepuMmeHTaibHasg padota Ne 14 «3mepenue koaduiimenta JKCIEpUMEHT | [lepeBsaHHBIN OpYCOK,
CHJIBI TPEHUSI CKOJIBXKEHUSD. Habop rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" YyecKasi CKaMbsl,
JTMHAMOMETD
19 Pemenue 3ana4d Ha TeMy «Cuia TpeHUsD. pelieHue
3aj1a4
I11. laBienne. /laBjieHne JKHIAKOCTEH U ra3oB
20 OkcnepuMmeHTaiibHas padota Ne 15 «VcenenoBanue 3aBUCMOCTH IKCIEPUMEHT
JIaBJICHUS OT IJIOLIAAN TOBEPXHOCTH
21 DkcnepuMeHTaibHas padbota Ne 16 «Onpenenenue naBieHUs AKCIIEPUMEHT
WIHHIPUYECKOTo Tenay. Kak Mbl BuauM?
22 OkcnepuMenTanbHas padota Ne 17 «Beruucienue cuibl, ¢ KOTOPOH 9KCIEPUMEHT

aTMocdepa JaBUT Ha TOBEPXHOCTh cTojiay. [louemy mMup
Pa3HOLBETHBIN.




23 DkcrepuMenTanbHas padorta Ne 18 «Onpenenenre Maccol Tena, AKCIIEPUMEHT
IJIaBAIOIIEro B BOJIEY.
24 OkcnepumenTaiipHas padota Ne 19 «Onpenenenre nioTHOCTH sKcnepuMeHT | JInHelika, 1eHTa MepHas,
TBEPIOTO TeJa. W3MEPHUTENbHBINA IUIHHIP,
Ha 6a3e Llentpa "Touxka Pocra" ANIEKTPOHHBIE BECHI
25 Pewienne kauecTBeHHBIX 3a1a4 Ha TeMy «llimaBanue tem». petrenne
3aj1au
OkcnepuMenTanbHas padota Ne 20 «M3ydenue yciaoBuii niaaBaHus sKcnepuMeHT | Jlunamomerp, mraTus
26 TE. YHUBEPCATbHBIN, MEPHBII
Ha 6a3e LlenTpa "Touka Pocra" THIIMHAP
(MeH3ypka), Tpy3
LWIMHAPUYECKUN U3
CIICIaJIbHOI'O IJIaCTHUKa,
HHUTb, TIOBAPCHHAs COJIb,
TaJJouKa JJid NepeMeIIn -
BaHUs
IV. PaGoTa 1 MOIIHOCTH. DHEPIus
27 OkcnepuMenTaibHas pabota Ne 21 «Brruncnenne paboThl, SKCIIEPUMEHT
COBEPILEHHOMN MIKOJIBHUKOM MpHU NMoAgbeMe ¢ 1 Ha 2 3Tax»
28 DxcnepuMeHTanbHas padota Ne 22 «BrraucieHne MOIHOCTH DKCIIEPUMEHT
pa3BHUBAaEMOM IIKOJIBHUKOM MpU MoabeMe ¢ 1 Ha2 3Tax»
29 OkcnepuMenTanpHas padbota Ne 23 «OnpeneneHre BHIMTPHINIA B skcnepuMenT | IloxBuxHBIA 1
cHJie, KOTOPBIH 1aeT MOJBUKHBINA 1 HETIOABMKHBIN 0JI0K». HETIOBHKHBIA 6JIOKH, HAOOP
Ha 6a3e LlenTpa "Touka Pocra" I'py30B, HUTb, IMHAMOMETD,
IITAaTHB, JIMHEIKA
30 Pemienne 3anau Ha Temy «Pabota. MoniHocThy. penieHne
3aj1a4
31 OkcnepuMenTanbHas padota Ne 24 «Brrancnenne KIIJ[ HakoHHOM skcriepumeHT | Llrarus, mexanuueckas
MJIOCKOCTH. CKaMbs, OPYCOK C KPIOUKOM,
Ha 6a3e LlenTpa "Touka Pocra" JMHelKa, Habop rPy308B,
JAHaMOMCETP
32 OkcnepuMeHTaibHas pabota Ne 25 «3Mepenne KuHeTH ecKoit 9KCIIEPUMEHT
SHEPTUU TENa»
33 Pemenue 3anau Ha Temy «KuHeTnueckas sHEprus». pelieHue

3aaa4d




34 HToroBblii KOHTPOJIb 3HAHMI. 1 JUIAKTUIECKO
€ 3a/1aHue
34
Hmozo
TemaTnuyeckoe mianupoBanue (2 200 odyuenus)
8kiace
Hanmen Copepxanue Koaunuecr ®opma Hcnoab3oBanue Jlara
OBaHHe BO 3aHATHH obopynoBanusi «Touka
pa3aeiia 4acoB pocTa»
|. ®usnyeckuii MeTo M3yYeHHSsI IPUPO/IbI: TeOPeTHYECKUI U 34
JIKCIEPUMEHT AT bLHbIN
1 Bronnoe 3anstre. MHCTpYKTaX MO TEXHUKE 0€3011aCHOCTH. 1 Oecena O3HaKOMIIEHHE C
Ha 6a3e Ilentpa "Touka Pocta" udpoBoit 1aboparopueit
"Touka pocra"
2 OxcnepuMmenTanbHas pabota Ne 1 «Onpenenenue 11eHbI 1eJIeHUs 1 sKcriepuMeHT | JluHelika, neHTa MepHas,
npuOOPOB, CHIATHE MMOKA3AHUN» M3MCPUTEITbHBII LIHJTHIID,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, NATINK
TEeMIIepaTypbl
3 Onpenenenue morpemHocTed n3MepeHus. Penenrne kauecTBEeHHbIX 1 pelieHne
3ajau. 3amau
I'maBa |l. TemioBblIe IBJeHHS M MEeTOABLI HX HCCJIEeT0BaHNA 84
4 Omnpenenenue yJyIMHEHUS TeJla B IPOLECCE U3MEHEHUS 1 OTIBIT - JlabopaTopHbrit
TEMIIEPATyPbl HCCIeq0BaHne | TEPMOMETD, JaTUYUK
Ha 6a3ze Ilentpa "Touka Pocta" TEeMIIEpaTy pbl
5 Pemienue 3a1a4y Ha onpeeneHrne KOJIMYeCTBa TEIIOTHI. 1 pelIeHne
3a/1a4y
6 [IprmeHeHue TermIoBOro pacimpeHus A perucTpauu 1 MIPEe3CHTALIHS




Temreparypbl. AHaIu3 U 00001eH e BO3MO)KHBIX BAPUAHTOB
KOHCTPYKIHUH.

7 DxcnepuMmeHTanbHas padora Ne 2 «MccneqoBanue mporeccoB 9KCIepuMeHT | JlaTumk Temmeparypsi,
TIJIABJICHUS] M OTBEPIICBAHMS. KaJIOPHMETD, COCY/I C
Ha 6a3e LlenTpa "Touka Pocra" TAIOIUM JIBAOM, COCY]L C
BOJIOM, 2JIEKTPOHHBIE BECHI.
8 ITpakTueckas pabota Ne 1 «M3ydeHue cTpoeHHs KpHUCTAIIIOB, UX IIPaKTUYECKast
BBIPAIIUBAHUEY. pabora
9 N3ydyeHne ycTpoiCcTBa TEIJIOBBIX ABUTATEIICH. JCKLHS
10 [Tpubops! 11 U3MEpEHUst BIAXKHOCTH. DKCIIEpUMEHTaIbHas padboTa 9KCTiepuMeHT | JaTuuk Temneparypsl,
Ne 3 «Onpenenenne BIa)KHOCTH BO3lyXa B KaOMHETaxX IIKOJIbD) TEPMOMETP, MapJst, COCy[I C
Ha 6a3e [lentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a/1a4 Ha onpenenenue KI1/] rennosoro pelieHue
nsurarend. https://uchitel.pro/3amaun-Ha-KIa-TeNI0BbIX- 3a7a4
BUTATEICH/
1. DnexkTpryeckue siBJIeHUA U METOAbI MX HCCJIE0OBAHUS
12 [Tpaktueckas padbota Ne 2 «OnpeneseHne yieabHOro npaktuueckas | Jlatank HanpsokeHwus,
COIMPOTHUBJICHUS PA3TUYHBIX TPOBOAHUKOBY. pabora BOJIETMETP JIBYXIIPEICIbHBIH,
Ha 6a3e LlenTpa "Touka Pocra" UCTOYHMK ITMTAHUS,
KOMILJICKT ITPOBOOB,
PE3UCTOPBI, KITFOY
13 3akoH Oma 1151 yyacTka uenu. Pemienue 3agad. pelieHne
3a/1a4y
14 HccnenoBanuve v HCNIOIB30BAHUE CBOMCTB 3JEKTPUUECKUX HaOI0IEHNE
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTh COIIPOTUBJIEHUSI IPOBOJIHUKOB OT pelieHue
TEMIIEPaTyPhI. 3ama4y
16 [Tpaktuueckas pabota Ne 3 «Pacuer morpebisiemont npakTrdeckas | JlaTuuk ToKa, TaTINK
AIEKTPOIHEPTUU COOCTBEHHOTO IOMay. pabora HAIPsHKEHUSA, aMIIEPMETP
Ha 6a3e Llentpa "Touka Pocra" ABYXITPEACIbHBIN, BOIILTMETP
JIBYXIPEAEIbHBIN, JIAMIIOUKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJOB, KJIIOY
17 Pacuer KII/l anexkTpuueckux ycTpoucTB. peleHue

3aga4d



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

18 Pemenue 3amau Ha 3akoH J[>koyis - JIeHia. penieHne
3aj1au
19 Peuienne kauecTBEHHBIX 3a/1a4. JIenoBas urpa
IV. DiekTpoMarHuTHbIE SIBJICHUSA
20 [Tonmyuenue u puKCUpPOBaHHOE N300paKEHNE MAarHUTHBIX MOJIEH. npaktiueckas | JdemoHcTpamus
Ha 6a3e Llentpa "Touka Pocta" pabota «H3mepenne MarHUTHOTO
10JIS1 BOKPYT IIPOBOJAHUKA C
TOKOM» . JaTYUK MarHuTHOT' O
oIS, IBa
mTaTuBa, KOMIIJIICKT
IpoOBOJOB, MCTOYHUK TOKA,
KIIIo4
21 N3yueHue cBOMCTB 31€KTPOMarHuTa. HalJroieH1e
22 W3ydenue MoeNu 3JeKTPOIBUTATEIS. JICKIUS, IEM.
HKCIEPHUMEHT
23 DKCKypcHsl. Oecena
24 Pemenne kayecTBEHHBIX 3a1a4. penieHne
3amad
V. OnTuka
25 N3ydeHune 3aKOHOB OTPayKEHUSI. JIEKIUS, IEM.
HKCIEPUMEHT
26 DkcnepuMeHTasibHas padota Ne 4 «HabimoieHne oTpakeHus U skcrepuMeHT | OcBeTuTens ¢ HICTOYHMKOM
HPEIOMIICHHSI CBETaY. cBera Ha 3,5 B, ncrounuk
Ha 6a3e LlenTpa "Touka Pocra" IIMTaHHs1, KOMIUIEKT
MIPOBOJIOB, IIEJIeBast Juadpar-
Ma, MOJIYUHUJIMHAP, INIAHIICT
Ha IIJIOTHOM JIMCTE C
KPYTOBBIM TPAHCIIOPTUPOM
27 OkcnepuMenTaibHas pabota Ne 5 «M300pakeHus B INH3AX). aKkcriepuMeHT |  OCBeTHTENnb ¢ HCTOYHMKOM

Ha 6a3e Ilentpa "Touka Pocta"

cBeta Ha 3,5 B, ucrounuk
MTATaHWS, KOMIUTEKT
MIPOBOJIOB, IIEJICBast AUadpar-
Ma, 9KpaH CTaJIbHOMH,
HaITPaBJIAOIIAs C
M3MEPUTEILHOM HIKAJIOH,
coOuparoIue JIMH3HI,




paccerBaroLasi IMH3a, CIan
«Mogenp npenMeTay B
peittepe
28 DkcnepuMenTalibHas pabota Ne 6 «Omnpenenenue riaBHOTO 1 AKCIIEPUMEHT
(OKYCHOTO PaCCTOSIHUS U ONITUYECKON CHUJIBI JIUH3BI».
29 DxcnepuMmeHTanbHas padora Ne 7 «Habmonenne narepdepeHium u 1 9KCIIEPUMEHT
TU(PaKIIH CBETAY.
30 Pemenue 3a7a4 Ha pesioMIIEHUE CBETA. 1 pelieHue
3aj1a4
31 OkcnepuMenTaibHas padorta Ne 8 «Habmronerne moaHoro 1 HKCIEPUMEHT
OTpa’KeHUS CBETa.
32 Perienne kauecTBEHHBIX 3a7[a4 Ha OTPaKEHUE CBETA. 1 pelenue
3amau
33 3amuTa mpoekToB. [IpoeKThI. UCCIIeTOBAaHUS
34 HToroBulii KOHTPOJIb 3HAHUIA. JTUAKTHIECKO
€ 3a/1aHue
34
Hmozo
TemaTnuyeckoe mianupoBanue (3 200 odyuenus)
9kJace
Hanmen Copepxanue Koaunuecr ®opma Hcnoab3oBanue Jlara
OBaHHe BO 3aHATHH obopynoBanusi «Touka
pa3nena 4acoB pocTa»
1 BBoanoe 3ansTue. MHCTpyKTax 1Mo TexHHUKe Oe3omacHocTH. 1 1 Oecena
|. Marnerusm 9y
OxcnepumenTaipHas padota Ne 1 «Komnac. [Ipunuun paGoTs». 1 SKCIIEPUMEHT
3 [Tpaktiueckas padora Ne 2 «OprueHTHpOBaHUE C TOMOIIBIO 1 [paKTHYeCKas
KOMITaca». pabota




4 MaruuTsl. /lelicTBue MarHuTOB. Pemenne 3amad HaOJIIOEHHE,
pelieHue
3aaq
OkcnepuMeHTalibHas padboTta Ne 3 «3aHUMATENLHBIE OIBITHI C OKCIIEPUMEHT
5 MarHuTammu.
MarnutHas pyna. [Tonesnsie nckonaembsie Camapckoii 00macTu. Mpe3eHTalus
JleficTBHE MAarHUTHOTO 110JIs1. MarHuTHOE oJjIe 3eMJIH. JeMoHcTpanus
Ha 0a3se ]_[eHTpa "Touxka Pocta" «H3MepeHne 1moJisi NOCTOSIH-
HOI'O MATrHUT Q). JaTYUK
MAarHMTHOTO I10JIA, T10-
CTOSIHHBIM MATHHUT I1OJIOCOBOM
8 JlelficTBHE MarHUTHOT O oJjis. Pemenne 3agad. pelienue
3amau
9 OkcnepuMenTaibHas padbota Ne 4 «3roroBieHne MATHUTOBY. 9KCHEPUMEHT
10 [Tpe3eHTanUs MPOEKTOB. UCCIIeIOBAHUS
I'nasa |l. Daexrpocrarnka
11 OkcnepuMenTasibHas padbota Ne 5 «CtaTnueckoe 3JeKTpUIECTBOY. JKCHEPUMEHT
12 OCTOpOXXKHO CTaTUYECKOE AJIEKTpUUecTBO. Pemenne 3aaau pelieHue
3a1a4y
13 OkcnepuMeHTaibHas padota Ne 6 «3aHUMaTETbHBIE ONBITHD). DKCIEPUMEHT
14 DJexTpudecTBO B Urpymikax. Cxembl paboThI paKTUYecKast
pabota
15 DIEKTPUYECTBO B OBITY KHUHOIIOKAa3
16 DkcnepuMeHTalibHas padbota Ne 7 « YeTpoicTBO OaTapeiikmy. HaOJIF0/ICHHE
17 DkcnepuMeHTasibHas padora Ne 8 «M300peraem OGaTapeiikyy. MpaKTHYEeCKast
pabora
18 [Ipe3enTanus mpoOEKTOB. Hay4HbIE
UCCTIeTOBaHUS
19 [Tpe3eHTanns MPOEKTOB. Hay4YHbBIE
WCCIIeIOBaHUS
20 ITpe3eHTanus NpoOEKTOB. Hay4yHbIE

HCCICAOBaHUA




I11. CBer

20 HcTouHuKu cBeTa. nexuus, 1eM. | OcBeTHTelb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" DKCIIEpMMEHT | CBETa Ha 3,5 B, HCTOYHHK
IIUTaHWs1I, KOMIIJICKT
HPOBOJIOB, LieJieBast auadpar-
Ma
21 Kak MbI Bugum? JICKITHS, TEM.
IKCIIEPUMEHT
22 [Touemy mMup pa3HOLBETHBIN. JEKIUS
23 OxcnepumenTasbHas padora Ne 9 «Teatp TeHei» IKCIIEPUMEHT
24 OkcnepuMenTasbHast padota Ne 10 «CoHeUHbIE 3aiUUKNY sKcrepuMeHT | OCBETUTENb C HCTOYHUKOM
Ha 6a3ze Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouyHMK
IIUTaHus1, KOMIIJIICKT
MIPOBO/IOB, IleJieBast nuadpar-
Ma, MOJIYIHUJIUHAP, INIAHIICT
Ha IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCHOPTHUPOM
25 Hucniepcusi. MbUIBHBIN CHIEKTP JICKIIHS, JEM.
IKCIICPUMEHT
26 Panyra B mpupoe. MPE3CHTALIHS
27 OxcnepumenTaipHas padorta Ne 11 «Kak momyuuts panyry?». sKcrepuMeHT | OcBeTUTENb C ICTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouHUK
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, ILIeJIeBast
nuadparma, moTyIUIHHID,
TUTAHIIET Ha TIJIOTHOM JIH -
CT€ C KPYTOBBIM
TPaHCIOPTUPOM
28 DKCKypcHs Oecena
29 Jlynnsie u CoJIHEUHbIE 3aTMEHUSL. JICKIIHS, JEM.
IKCIICPUMEHT
30 Kax cnomats myu? Oecena
31 3azepkaibe. JICKLIUSL, IEM.
9KCIEPHUMEHT
32 OkcnepuMeHTaibHas padora Ne 12 «3epkana» IKCIIEPUMEHT




33 3ammra IpoeKTOB 1 HUCCIIEIOBAHUA
34 3aKITIOYNTENBHOE 3aHATHE. 3a1UTA POEKTOB. 1 HCCIIeOBAHUS
34
Hmozo

[TporpaMma mpenmosnaraeT pa3indHbe GOPMBI KOHTPOIIS IPOMEXYTOYHBIX U KOHEYHBIX PE3YyJbTAaTOB. B pe3ynbraTe N3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHUW ¥ HaBBIKOB ydalMXcs OyJeT MpOoXOAUTh B TeUeHHE y4eOHOro Kypca - B (hopMe (GpOHTATIBHOIO OMpOca, CaMOCTOSITENbHbBIX
MPAaKTUYECKUX paboT, TUCKYCCHIl C BHICTPOCHHBIMH JIOTHYECKUMHU IIEMOYKaMU U JIoKa3zaTeabcTBaMu. OLeHNBAETCS CaMOCTOATEIbHOCTh
BBINOJIHEHUS 33/1a4, TaK kK€ paboTa yJaliuXxcsl OLEHUBAETCs C y4ETOM UX aKTUBHOCTH, KaueCTBa MOJIOTOBJIEHHBIX BBICTYIUIEHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH peleHus 3a1a4y. OLeHUBaeTCs TAKKe ydacTue B 00CYXKAEHUH, KaueCTBO 33/1aBa€MbIX BOIIPOCOB, BJIaJICHUE

MOHOJIOTHYECKOH M JUAJOTHYECKOM PEeUYbl0, YPOBEHb (PM3UUYECKON KOMITCTCHITUH.

Hrorosast arTectanusi o BHEYPOUHOU EATEILHOCTH ydammxcs 7-9 kimaccoB «O3agauenHast (pu3nKa» mpoBoaUTCs B popme
JUTAKTHYECKOTO 3aJaHHsI B IIEJIIX OMPEICIICHHSI CTEIIEHU OCBOCHHSI YIAIIUMUCS y4eOHOr0 MaTepraia mo NpakTHIeCKol (hU3HKe, B paMKax
OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001I[ero 00pa3oBaHusI.

3a/laHusI OPUEHTUPOBAHBI Ha MPOBEPKY YCBOCHHMSI COICPKAHMS Pa3/IeiOB/TEM:

- 83aumooelicmsue mej (NI0OMHOCMb 8elecmsd, CUIA mpeHus, Kodg@uyuenm mpenus) (Mooyas 1 knacc),

- DJleMeHmMbl CMAMuUKU, Men08ble A61eHUs, INeKMPOCMAMUKAd, 3aKOHbl NOCMOAHHO20 MOKA, 3AKOHbL ONMUKU (Mo0y1b 8 Knacc);
@Dopma - ouoakmuveckoe 3a0anue (mecmol, NPaKmMuyecKue 3a0aHus, peuieHue meopueckux 3a0ay) COCTaBICHbI B IByX BapHaHTaX.
Bpewms BoinoiHeHus: paboThl — OAUH YPOK.

Ilnan padorsi (7 kiaacce)

Homep | IIposepsiembie 3J1IeMEeHTBI IIpoBepsiemMbie yMeHUs Bajna 3a

3a1aHusl | COlePKAHUSA BbINOJIHEHUE
3aaHMA

1 [IpakTuueckas padora. YMenue codpaTh NPaKTHIECKYIO 1

YCTaHOBKY COIJIACHO 3aJaHMUsI
2 OmnpenenurenpHas popmya 3Hanue GOpMYyJI INIOTHOCTD BEIIECTBA, 1
BEJTMYUHBI CHJIa TPEHUS
3 W3mepenue pusnueckoit YMeHue monb30BaThCsi U3MEPUTETbHBIMU 1




BEJIMYMHBIL. npubopamu, ONPEAENATh [IEHY JeIeHUs
pruOOPOB, U3MEPATh PU3HUECKYIO
BCJIMYUHY.

4 BrruncnurensHbie HAaBBIKU Boruncnsates GpuznyuecKkyro BETU4HHY, 1
3aMuCchIBaTh Pe3yIbTaT B €IMHULIAX
u3mepenusa CU

MaxkcumaabHOE KOJIMYEeCTBO 0AJUIOB 32 BEITOJHEHHE paboThl coctaniseT 10 Gaiios.
BrictaBnenne otmeTok: otMeTka «5» - 80-100% - 8-10 0amta, otmerka «4» - 66%-79% - 76annoB,otMerka «3» - 30%-65% - 6 — 3 Gamna,
orMeTKa «2» - MmeHee 30% - 0 — 2 Gaa.

Hrorosas arrecramus 7/ Kjacca
«O3agayennas puznka»

BapuantNel

Hcronp3yst pelua)kHbIe BEChI, MEPHBIN IIIIIMHAP, CTAKaH C BOJOW, IIMIIMHAP, COOEPUTE IKCIIEPUMEHTAIILHYIO YCTAHOBKY ISt OIIPE/IeICHHUS
MJIOTHOCTH MaTepuaja, i3 KOTOPOTro U3roTOBJICH ITUIMHIP.

B Omanke orBeToB:

e cjenaiiTe pUCYHOK SKCIIEpUMEHTAILHONW YCTaHOBKH JJIsI ONpeiesieHus oObema Tena;

e 3anuiuuTe GOpMYITY JUIS pacyeTa INIOTHOCTH;

®  YKaXHUTE pPe3yJbTaThl U3MEPEHUS MacChl HMJIMHAPA U €0 00beMa;

® 3aMHIIMTE YUCIEHHOE 3HAaUEHHE MIOTHOCTH MaTepHaa [IINHAPA.
Bapuant Ne2
Hcnonb3yst Opycok C KprouKoM, TUHAMOMETP ¢ ipenesiom usmepenus 1H, nuaamometp ¢ mpenenom uzmepenus SH, 2 rpysa maccoii 100r,
HaIpaBJIAIoNIas, COOCPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJIsl OmpeeieHus Ko PUIeHTa TPEHUS CKOIbKEHUS MEXKIY OPYyCKOM H

MTOBEPXHOCTHIO HAITPABJISIOLIEH.
B 6nmanke oTBETOB:

e ClelIaiTe pUCYHOK DKCIIEPUMEHTAIBHON YCTAaHOBKH;



e 3anuiuuTe GopMyIy I pacuera KodpPUIMeHTa TpeHUs CKOJIbKEHUS;

e VKaxxuTe pe3yJbTaThl U3MEPEHUS Beca OpyCKa C rpy3aMu M CHJIbI TPEHUS CKOJIbKCHUS MPU JBMKEHUN OpyCKa ¢ TPY30M 110 TOBEPXHOCTH
HaIpaBJIsIOIIEH;

e 3anummre YUCJIEHHOE 3HaYeHHE KOAPUIIUEHTA TPEHUS CKOIbKEHUSI.
OTBeTHI U KPUTEPHH OLlEeHUBAHUSI BbINOJIHeHUs 3a1anmii (7 kiacc)
BapuanT Nel
1)V=V,-Vq 2) p=m/V

3ym=661; V=56m1=56 cm®  4)p = 1.2 r/em®= 1200 kr/m3.

Conep:xxanue KpuTepust Banasl
[TomHOCTBIO MPaBUIIbHOE BHINMOJIHEHKE 3aJaH1s1, BKJIOYatolee B ceOsl:
® CXEMaTUYHBIN PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH;
e (opmymy s pacueTa HCKOMOW BETMUYUHBI 10 JOCTYITHBIM JIJI1 H3MEPEHHsI BETMUUHAM (8 OaHHOM clyuae Ois
onpeoeieHus NIOMHOCMU mena), 4
® [IpaBUJIbHO 3alIMCAHHbIE PE3YJILTAThI IPSMBIX U3MEPEHUN (8 OaHHOM CllyHae pe3yabmamsl U3MepeHUs Maccobl meia u

obvema mena),
e [OJIYYCHHOE IPABIILHOC YHCICHHOE 3HAYCHUE HCKOMOM BEIMIMHBI

[IpuBeneHsI BCe 371€MEHTHI TPAaBWIILHOTO OTBeTa 1-4, HO monyIeHa ommoKa Py BEIYUCICHUH 3HAYEHUST UCKOM O
BEJINYMHBI.

N1

JomyiieHa ommOka mpu 0003HaAUYEHUH SAMHHI] U3MEPEHHS UCKOMOW BETTMYUHBI.

N
JomyieHa ommoOKa B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTATBHON YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, HITH

OTCYTCTBYET opmMyiia B 00IIeM BUJIC I pacyeTa MCKOMOM BETUYHHBI




CrenaH pUCYHOK SKCIEPUMEHTAIBHONW YCTaHOBKH, IPABUIILHO MPUBEAEHBI 3HAUYCHUS MPSAMBIX U3MEPEHUN BEJIMYHMH, HO HE
3anucaHa ¢popmyia A pacyera HCKOMOM BEIMUMHBI, U HE IOJy4€eH OTBET.

N

[IpaBUIIbHO NTPUBEACHBI 3HAUCHUS MTPSIMBIX U3MEPEHHI BETNYHH, 3aNTucana (opMyIia IJsl pacueéra HCKOMOU BEIMYUHBI, HO
HE MOJIy4€H OTBET, U HE MPUBEJICH PUCYHOK dKCIEPUMEHTAIbHONU YCTaHOBKH.

nJin

[IpaBrIIbHO MPUBEACHBI 3HAUEHUS TPSIMbBIX U3MEPEHUH, MPUBEACH MPABUIILHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIIEPUMEHTAILHON YCTAHOBKH M (hopMyJia I pacyeTa HCKOMOW BEIIMYUHBI

3amnucadsl TOJIBKO MpaBUJILHBIC 3HAYCHUS ITPAMBIX HSMCPCHI/Iﬁ.

NJI1

[IpuBeneHo MpaBUIbHOE 3HAYEHHUE TOJIBKO OJHOIO U3 IPSIMBIX U3MEPEHUM, U ITPEACTABIICHA IPABWIIBHO 3aIIMCAHHAs
dbopMyna st pacueTa MCKOMOW BEJIMYUHBI.

NI

[TpuBeneHo NpaBUIIbHOE 3HAYCHUE TOJIBKO OJJHOTO U3 MPSMBIX U3MEPEHUH, U C/ICNIaH PUCYHOK IKCIICPUMEHTAIBHOM
YCTaHOBKHU

Bce ciyuau BbINOJIHEHKS, KOTOPBIE HE COOTBETCTBYIOT BhILLIEyKa3aHHBIM KpUTEPUSM BbicTaByieHus 1, 2, 3 wiu 4 6annos.
Pazpo3nennsle 3anucu. OTCYyTCTBHE MOMBITOK BBIMTOIHEHUS 3aJaHUS

Maxcumanvuuiii 6ain

Bapuant Ne2
1)

)

2) Fynp= Frp  (Ipu paBHOMEPHOM JIBHXKCHHN ),

Fp=MUN; N=P > F,, =uP, L=



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

Coaep:xxanue KpuTepusi

Bananl

[TosHOCTBIO MTpaBMIILHOE BBHITIOJHEHHE 3a/IaHHs, BKIIIOYAIOIIee B ceOs:

® CXEMaTHYHBIH PHCYHOK 3KCIIEPUMEHTAILHON YCTaHOBKH;

e (opmyiy I pacyeTa HCKOMOW BETMYMHBI 110 IOCTYIIHBIM JJI1 U3MEPEHUSI BEIMUMHAM (8 OAHHOM Cyyae 05l OnpeodeneHus
KO3huyuenma mpenus);

® TIPaBWJIBHO 3aIIMCAHHBIC PE3YJIbTATHI MIPSIMBIX H3MEPEHUH (8 OAHHOM Cyuae pe3yibmamyl UsMepeHus eeca meid ¢ 08yMsi
epy3amu U CUIbl MPEeHUsi CKONbIHCEHUS);

* TOJYYEHHOE MPaBUIIbHOE YU CICHHOE 3HAYCHHE HCKOMOW BEJIMYHHEI

[IpuBeneHsI Bce AIEeMEHTHI TPaBUILHOTO 0TBeTa 1-4, HO momyIieHa ommoKa Mpy BEIYUCIICHUN 3HAUYEHUS MCKOMOMW BEITUYNHBI.
NJIN

JomyieHa ommoOKa mpu 0003HaAUYCHUH SAMHHI] U3MEPEHHSI UCKOMOW BETTMYUHBI.

NI

JlommymieHa ommoOKa B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIBHOW YCTAHOBKH, WJIA PUCYHOK OTCYTCTBYET, U OTCYTCTBYET
dbopmya B o011emM BUIE A pacueTa MCKOMOM BEJIMYUHBI

CrnenaH pUCYHOK 3KCIIEPUMEHTAIBLHON YCTaHOBKH, IPABUJIbHO IIPUBEIEHBI 3HAUEHUS IIPSIMbIX U3MEPEHHUH BEJIMYMH, HO HE 3all1CaHa
dbopMyna s pacueTa MCKOMOM BEJIMYUHBI, U HE TIOJIY4EH OTBET.

NJIN

[TpaBuIbHO NPUBEEHBI 3HAUCHUS MPSAMBIX H3MEPEHUH BEJIMYKH, 3allucaHa popMyia JUlsl pacueTa MCKOMOMN BEJIMYMHBL, HO HE
IIOJIy4YE€H OTBET, U HE IIPUBEIEH PUCYHOK SKCIIEPUMEHTAIBLHON YCTaHOBKH.

NN

[TpaBuIIbHO IPUBEIEHBI 3HAYEHUS IPSAMBIX U3MEPEHUI, IPUBEICH NPaBUIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIEPUMEHTAIBbHON YCTAaHOBKHU U (opMyJia JIJIsl pacdeTa HCKOMOW BEJTMUKH bl




3amnmcanbl TOJIBKO MMpaBUJIbHBIC 3HAYCHUS ITPAMBIX I/ISMepCHHfl.

NI

[TpuBeneHo MpaBUILHOE 3HAYEHHUE TOJIBKO OJTHOT'O M3 IIPSIMBIX M3MEPEHUM, U NIPEACTABJICHA ITPABHIILHO 3anucanHas Gopmyia s
pacuera MCKOMOM BEJTMUYUHBI.

NJIN

IIprBeaeHO npaBUIbHOE 3HAUYEHUE TOJIBKO OJHOTO U3 MPSIMBIX U3MEPEHUN, U CAIeJIaH PUCYHOK SKCIEPUMEHTAIbHON YCTAHOBKH

Bce cnmydan BBINOTHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM KPUTEPHSIM BbIcTaBieHus 1, 2, 3 numm 4 6anios.
Pa3posHennsle 3anucu. OTCYTCTBHE NONBITOK BBIITOJIHEHUS 3aaHUs

Maxcumanvuwiii 6ain




ILan padoTsi (8 Kiace)

Homep | IIpoBepsiembie 3J1IeMEeHTBI IIpoBepsieMbie yMeHUst Bann 3a
3aJ]aHusl | COJlePKAHUA BBITIOJTHEHH €
3a1aHus
1.1 SIBreHUs TENIONPOBOIHOCTH OObsICHEHHE SBJICHUH TETIOMPOBOTHOCTH 1
1.2 ArperaTHbie cocTossHusA | YreHne rpaMKoB HarpeBaHUs Tell. 1
BEIIIECTBA
13 3aKOHBI TOCTOSTHHOT'O TOKa [IpakTuyeckue ymenus no padote ¢ anekTponpudbopamMu. YMeHue 4
HAXOXKJIEHUS BETMYUHBI SKCIIEPUMEHTAIbHBIM METOIOM
UTOIO 6
21 SIBieHUs TEMIONPOBOIHOCTH OObscHEeHHE SIBICHUN TEMIONPOBOAHOCTH 1
2.2 ArperaTtHsle cocTosiHus | UreHue rpaukoB OXJIaXKI€HHS Tell. 1
BEIIIECTBA
2.3 3aKOHBI TOCTOSIHHOT'O TOKa [IpakTuyeckue ymenus mo padbote ¢ snekTponpudbopamu. YMeHne 4
HAXOXK/ICHUS BEIIMYUHBI SKCIIEPUMEHTATBHBIM METOI0M
NTOIO 6

MaxkcumaabHOE KOJMYEeCTBO 0aJITOB 3a BHIMTOJHEHHE Pa0OTHI COCTaBIsIeT _6  Gaios.
BrictaBienne otMeToK: otMeTKa «5» - 80-100% - 5-6 Oamma, otmeTka «4» - 66%-79% - 4  6Gamna, otmerka «3» - 30%-65% - 2-3  Oamna,
oTMeTKa «2» - MeHee 30% - 1 Oamr.



IIpomesxyTouHasi aTTecTanus 8 Kjiacca
«O3anavyennasi pusuka»Bapuanr 1

1.Ha cHer mojoXuan Tpy KycKa CyKHA pa3IMdHON OKpacKu: Oenblil, UepHbIi 1 3eeHblid. Koraa cosHile mpurpeno, To CIrycTs HEKOTOPOe BpeMs
O]l HUMH TIpoTasiyi cHer (puc. 98). KakuM HOMepoM Ha 3TOM pHCYHKe 0003HaYeHO Oeoe, 4epHOe U 3eJIeHOe CYKHO?

1. Benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, yepnoe — 3, 3eneHoe — 1.
3. benoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu xakoil TemmnepaType Hadaycs Mpouecc MiaBJIeHus ? Puc. 98
1.50°C;2.100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. C06epI/ITe O CIIb ITO CXEMCE. OHpe,I[eJ'II/ITe COIIPOTUBJICHUEC JJICKTPUYCCKUX JIAMII UCITOJIb3YyA aMIICPMETP, BOJIbTMCTP.

l
T
‘—-: Rt

Puc. 176

IIpomexyTouHasi arTecTamnus 8 kiacca
«O3anauennas puznka»Bapnanrt2

1. K pouieuke nmpuOUTHI J1Ba OJMHAKOBBIX JIMCTa Oeloi jkecTu. BHYTpeHHSS NMOBEPXHOCTh OJHOI'O M3 HUX IMOKpHITA
KOMNOTBIO, 4 ffpyrasg octaBiieHa Osectsamied. K HapyKHOH NOBEpPXHOCTH JIMCTOB IPHUKJIEEHBI BOCKOM CHUYKH. MeXay JIMCTaMH IIOMELIAIoT
packaJieHHbIH MeTamndeckuil mwapuk (puc. 93). OTHOBPEMEHHO JIM OTIALYT CIUYKH OT JINCTOB KECTH?

1. OxHOBpEMEHHO.
2. OT3aKOIMYeHHOI MOBEPXHOCTU CITUYKH OTIAIYT PaHbLIE.
3. Ot Gauectsiiel MOBEpXHOCTH CIUYKHU OTIaayT paHbILe.

2. Ilpu xako# Temmeparype Ha4yalcs Mpolecc OTBEpAeBaHUS?



~c) a (°C) 3
1200

5 - A
5 o0 .
B
5
600
Fd ] 50 N
: 1
¥
Al
g J & 8 12{rur) a 5 TO0r L)
(°c) b c) 2
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. A .
& o 400
3 =]
5
Joo
200 AN
N
A '
o & 12 18 2Hmun}y O 10 Z20(mu)
Puc. 101

1.50 °C;2.80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

Cobepurte nemnsp o cxeme. Onpenenute padboTy, BHITOTHEHHYIO JIEKTPUUECKUMU JaMIIaMU B TEUEHHUE 5 MUH, HCIIOJIb3Ys aMIlepMeTp,

BOJIbTMETP, CEKYHIOMED

-

e B

Puc. 176



OTBeTbI M KPUTEPUH OIIEHNBAHNS BHINOJIHeHHUsI 3a1annii (8 kiacc)

1 Bapuanrt
1)1 2)5
3) 1.Cobpartb 11emb 1O CXeMe.
2. TToAKITFOYNTD aMIIEpPMETP U BOJIBTMETP, YYHTHIBAS MTPABHIIA TOKITIOYCHHS TPUOOPOB.
3. IIpoBecTy mpsiMble M3MEPEHHS (CHIIBI TOKA M HATIPSKEHHUS )
4. TTo BBIYMCIUTEIBHON (QOpMysie  ONpEneMTh HCKOMYIO BEHIHHY.

2 BapuaHT
1)2 2)2
3) 1. CobOparth 1enb 1Mo cxeme.
2. [ToaxIrOunTh aMIIEpPMETP U BOJIBTMETP, YYUTHIBAs MPABUIIA MTOIKIFOUYCHHUS IIPUOOPOB.
3. [IpoBectu npsiMble U3MEpEeHNUs (CUIIBI TOKA M HATIPSHKECHUS ).
4. To BBIYMCIUTEIBHOM (HOpMyJIC  OMPEACTUTh HCKOMYIO BEJIMYHHY.



HToroBas arrectaius 1o BHEYpPOUHOH AeATeIbHOCTH yyamuxcs 9 kinaccoB «O3anadeHHas Gpu3nKa» IpoBOAUTCS B (hOpME3aIIUThI IPOESKTOB.
®dopma KOHTPOJIS — 3alMTa IpoekTa. Benynmmu MeTogamMu 00ydeHus SBISIIOTCS: 00bsICHUTEIBHO -UILTIOCTPATUBHBIN, YaCTUYHO-TIOM CKOBBIH,
HCCIICIOBATEIIbLCKHI: aHAIM3 HH(POPMAIINH, IOCTAaHOBKA SKCIIEPUMEHTA, MPOBEACHUE UCCIICIOBAHUI. DTH METOIbl B HAMOOIbIIICH CTEIICHU
00ecIIeunBaroT Pa3BUTUC MO3HABATCIBHBIX NHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX criocoonocreii. Poib YUUTCIIA B O6y‘-IeHI/II/I MCHSCTCA. OH
BBICTYIAET KaK OPraHMU3aToOpP, KOHCYJIBTAHT, IKCIEPT CAMOT0 NPOLECCa NEATEIbHOCTH yYalIUXCs U €€ PE3YJIbTaTOB.

TpeGoBaHus K 3a11MTE MPOEKTA:

. Marepuan 1OCTYIIEH U Hay4eH, UJIeU PacKpbIThl. KauecTBEHHOE U310KEHUE COAEPIKaHUsA: YeTKasl, FPaMOTHAsl peyb, IIEpecKa3 TeKCTa

(HOHYCKaCTCSI 3a4UTHIBAHUC I_[I/ITaT); HanboJiee BajKHBIE IIOHATHA, 3aKOHBI U q)OpMyJILI AUKTYIOTCA JJIA 3alIUCU.

. HarnsnHoe npencrasiieHre MaTeprala (C UCI0JIb30BaHUEM CXEM, UEPTEXKEH, PUCYHKOB, HCIIOIb30BaHUE IIPE3ECHTALIIH )
. Vcrionb30BaHUE NPaKTHY€CKUX MUHU-UCCIIEI0OBAaHUM (1T0Ka3 OIIbITA)

. KauecTBeHHBIE OTBETHI HAa BOIPOCHI CIyLIATENeH M0 TeMe

. YeTtko chopMyIHpoBaHbl BEIBOIbI

IIpudan3urTenbHbIe TEeMbl TBOPYECKUX MIPOEKTOB, MPe3eHTALNIA:
1. Kak usmeputh Heu3mMepumoe.

2. TOYHOCTh U3MEPEHUIA.

4. Vcropust KajneHaaps.

5. OT MecOYHBIX 4aCOB /10 ATOMHBIX.

8. Connevnas cucrema

9. CkopocTh IBHKEHHS TPAHCIIOPTa B TOPOJIE

10. Dueprus BeTpa

11. Kak ynepxaTh paBHOBECHE

12. Ilouemy magatoT Tena



NudopManmoHHo — MeTOAUYECKOE 00ecTiedeHue

1. BHeypouHas 1eaTeIbHOCTh IKOIBHUKOB. MeToarnueckuil KOHCTPYKTOP:
nocobue s yuutens/ [[.B. I'puropses, I1.B. Crenanos. — M.
ITpocsemenue, 2011. — 223 c. -. (CtanaapThl BTOPOIO MOKOJIEHUS).
2. BueypouHnas nesitenibHOCTb. [IpuMepHBIii 11J1aH BHEYPOUHON J€STEIbHOCTH B
OCHOBHOM mmkose: mocooue s yuurens/. B.I1. Crenanos, JI.B.I'puropses — M.:
[Ipoceemenue, 2014. — 200 c. -. (CtangapTsl BTOPOT0 MOKOJICHHS).
3. Paboune mporpammel. @usnka. 7-9 kmaccel: yueOHO-MeToquUIecKoe mocodue/coct. E.H.
TuxonoBa.- M.:/Ipocda, 2013.-398 c.
4. 3anumarenbHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.
5. Xouy 6biTh Kymubunbsim. Dnbimranckuit 1.1, — M. : PUL] MK/, 2002.
6. ®usuka ans yBrnedeHHbix. Kubanpuenko A.S., Kubanpuenko 1. A.— PoctoB H//. | «DeHukey,
2005.
7. Kak craTh y4eHbIM. 3aHATHA 110 (HU3HKE A cTapuiekinaccHukoB. A.B. Xyropckwuii, JIL.H.
Xytopekuii, U1.C. Macnos. — M. : ['nobyc, 2008.
8. ®poHTanpHbIe TabopaTopHble 3aHATUS 10 ¢u3uke B 7-11 kimaccax
o01eo0pazoBaTenbHBIX yupexaeHuid: Kuura ans yuurens./non pen. B.A.
Bbypoga, I'.I'. Hukudoposa. — M. : [Ipocsemnienue, 1996. 12
9. denepanbHBIil rOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTAHAAPT [ DIEKTPOHHBIN
pecypc]. — Pesxum noctyma: http://standart.edu/catalog.aspx?Catalog=227 11.
CaiiTt Munucrepcra obpa3zoBanus 1 Hayku Poccuiickoit @enepaunn//
oduIManpHbIA caiiT. —Pexxum goctyna: http://mMmunoOpHayku.pd/
10. Meroauueckas ciyx6a. MznarensctBo «BMHOM. JIaGopatopus 3HaHUY [ DIEKTPOHHBIH
pecypc]. — Pexxum noctyna: http://metodist.lbz.ru/
11. Urpoas nporpamMma Ha aucke «/[paxoma u 3anumaTenbHas Guznka» [DIeKTpOHHBIH
pecypc]. — Pexxum noctyna: http:// www.media 2000.ru//
12. Pa3BuBaromue »1eKTPOHHBIE UTPHI «YMHHUKHU — U3y4aeM IJIaHeTy» [ DNIeKTPOHHEBIN pecypc]. —
Pexxum moctyma: http:// www.russobit-m.ru//
13. ABtopckas mactepckas (http://metodist.Ibz.ru).
14. Anroput™msl petieHus 3a1a4 1o GU3MKe:
festivai.1lseptember.ru/articles/310656 17. ®opMupoBaHue yMeHHI yUaInuXxcs
pemath ¢puznueckuesagaqn: revolution. allbest. ru/physics/00008858 0. html
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HopmatuBHas 6aza

e 3akoH P® «O06 obpazoanuu B Poccuiickoit @eneparnumn» Ne 273-03 ot 29.12.2012;

denepanbHBIN TOCYAapCTBEHHBINH 00pa30BaTEbHBINA CTAaHAAPT OCHOBHOTO 001Iero oopasosanus (I[1puka3
MunucrepcTBa odpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. Ne 1897, B penakmuu mpukasza
MunncrepcTBa oopazoBanus U Hayku PD o1 29.12.2014 1. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

e [lpumepHas ocHOBHas 00pa3oBaTeiabHas IporpaMmMa OCHOBHOI'O OOLIEro oOpa3oBaHMsl, OA00pEHHAs pEIIEHUEM
benepanabHOro ya4eOHO-METOANYECKOro 00beJUHEHUS 0 0011eMy o0pa3oBaHuio (poTokoi oT 8 ampeinst 2015 r. Ne
1/15);

e ®enepalbHblii IepeueHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JONYIIEeHHbIX) MUHHCTEpCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit deaeparyu K HCHOIb30BAHUIO B 00pa30BaTeIbHOM Ipoliecce B 00111e00pa30BaTeIbHBIX OPraHU3aIsIX
IIPU peaJin3allii UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX IPOrpaMM HauyajlbHOrO 001Lero,
OCHOBHOI'0 0011Er0, CpeHero o01ero oopa3oBaHus, yTBEpPKICHHBIN pukazoM MuHucTepcTsa 00pa3oBaHus U
Hayku P® ot 28 nexabps 2018 roga Ne 345 ¢ u3MEHEHUSAMU U JIOMOTHEHUSIMH.

e denepainbHblil epeueHb Y1eOHUKOB, pEKOMEHA0BAaHHBIX (JIOMYIIEHHbIX) MUHHCTEpCTBOM 00pa30BaHus U HAYKU
Poccwuiickoit @enepannn K MCMOJIb30BAaHUIO B 00Pa30BaTEIHLHOM MPOIEcce B 0011e00pa30BaTeIIbHBIX OPraHN3aIHsIX
IIPU peasin3allii UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX IPOrpaMM Ha4yalbHOTO 001IIero,
OCHOBHOT O OOIIIET0, CPEIHEro 00IIero oopa3zoBaHus, YTBEPKACHHBINA pHUKa30M MUHHCTEpPCTBA 00 pa30BaHUS U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3MEHEHUAMU U TOIOJTHEHUSIMH.

e [lepeuenb opraHu3auii, OCYIIECTBISIOMUX BBITYCK Y4€OHBIX TOCOOMI, KOTOpBIE JOMYCKAIOTCA K
UCMOJIb30BAaHUIO MIPU peasn3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALIHIO 00pa30BaTENbHBIX IPOrPaMM
HAYaJIbHOTO O0IIET0, OCHOBHOT'O 00IIIEro, cpeiHero oouiero oopazoBaHus, yTBEPKACHHbBIN MpHKa30M MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 00pa3zoBaTeIbHAs IporpaMMa oCHOBHOro obmiero oopaszosanuss MbOY Kuprunnesckas COLLL

e [IpumepHbIe MPOrpaMMbl BHEYPOUHOM esTeibHOCTH. HavanbHoe u ocHoBHOE oOpaszoBanue / [B. A. 'opckuid,

A. A. Tumodees, /. B. Cmupnos u ap.] ; mox pen. B. A. I'opckoro. — 4"e uza. — M. : IIpocsemenne, 2014 — 111 c. —
(CranzmapThbl BTOPOrO MOKOJICHHUS).

e [Iporpamma ocHOBHOTO 0OuIero oopa3oBanus. ®usmka. 7 - 9 knaccel (aBTopsl:A.B. [Tepsimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kiaccel: padoune nporpammsr / coct. @50 E.H. TuxoHosa - 5-e uz ., nepepad.-M.: Ipoda,
2015. —400c.,

JlaTa yTBEp)KICHHUS: 24.08.2022r.
OO6111e€ KOTMYECTBO YaCOB: 102
YpoBeHb peanuzanuu: 0a30BBIii




| Cpox peanmsanuu: | 01.09.2022 - 31.09.2025




|. IlnannpyemMble pe3yabTaThl OCBOCHUSI KYPca BHEYPOYHOM esiTeJIbHOCTH 10 (pu3nKe

HporpaMMa ITO3BOJIACT IIO6I/IBaTLCSI CICAYIOIIHX PC3YIIbTATOB OCBOCHUA KypcCa BHCYpO‘IHOﬁ ACATCIIBHOCTH

OcHoBHAasl rpynna y4yammxcs Jetu ¢ OB3
(BKJIIOYAsi MHTErPUPOBAHHBIX)

IIpeamernbie MeranpeaMerHbie JIM4HOCTHBIE IIpeamernbie MeranpeaMeTrHbie JInyHOCTHBIE
- YMETH I10JIb30BaThCs P.—ymets paGotaTh 10 | -pa3BHUBaTh - UMETh P.—ymets paboTtaTh | -pa3BUBaThH
METOAaMU HayYHOIO MIPEIJIOKEHHBIM [I03HABATEIILHBIC [PEACTABICHUE O | I10 IPEIIOKEHHBIM | IO3HABATEIbHBIC




UCCIIEZIOBAHUS SIBICHUN
PUPOIBL;

- IPOBOJUTH
HaOIoneHNs,
TUIAHUPOBATH U
BBITIOJTHATE
IKCIIEPUMEHTHI
-00pabaThIBaThH
pe3yJIbTaThl U3MEPECHMUIA;
- IPEICTaBIST
pe3yJIbTaThl U3MEPEHUH ¢
[IOMOIIBIO Ta0JIHII,
rpadukoB ¥ GOpMYII;

- 0OHapYKUBATh
3aBHCUMOCTH MEXTY
buznuecKkuMu
BCIIMYUHAMU;
-00BSICHATH MOTy4YEeHHBIC
pe3yJbTaThl U J1€71aTh
BEIBO/IBI;

-OIICHUBATh IPAHUIIBI
IIOTPELIHOCTEN
pe3yabTaTOB N3MEPEHU;
- yMETh IPUMEHSTH
TEOPETUYECKUE 3HAHUS
10 (pr3MKe HA TPAKTUKE;
-pemath (puznYecKue
3aJa4M Ha IPUMEHEHU e
MOJYyYEHHBIX 3HAHUII;

- BEIBOJIUTH W3
IKCIIEPUMEHTAITBHBIX
(haKTOB ¥ TEOPETUUECKUX
Mojernel (pu3ndeckue
3aKOHBI,

- YMETh JIOKJIaIbIBATh O
pe3yibTaTax CBOETO

UHCTPYKIUSM; YMEHHUE
U3JIaraTh MBICIIU B
YETKOM JIOTHYECKOM
MOCICAOBATEIEHOCTH;
aHaJM3UPOBATH
COOCTBEHHYIO paboTy:
COOTHOCHUTH IIJIaH U
COBEpIICHHbIE
OTIepaIliu, BBIICIATh
STallbl ¥ OI[EHUBATh
MEpy OCBOCHHS
Ka)kJI0r0, HaXOIUTh
OIIIMOKH,
YCTaHABJIMBATh UX
TIPUYHHBI.

II. — opuenTHpOBATHCS
B CBOEi1 cucTeMe
3HAHWH: OTJINYATh
HOBOE OT YK€
H3BECTHOIO;
nepepadaThIBaTh
MOJIy4E€HHYIO
nH(OpPMAITHIO, 1eTaTh
BBIBOJIBI B PE3YJILTATE
COBMECTHOM paboThI
BCEro KJjiacca; yMeTh
aHaJM3UPOBATH
SIBJICHUS

K.—ymets paboraTh B
nape U KOJIJICKTUBE,
3¢ (HeKTHBHO
pacnpenensiTh
00513aHHOCTH

HUHTEPECHI,
HHTCJUICKTYAJIbHBIC U
TBOPYECKUE
CIIOCOOHOCTH
yUaImxcs;

- MOTUBUPOBATh CBOU
JEICTBUS; BBIPAXKATH
TOTOBHOCTH B JIF000I
CUTYaLMH NTOCTYIHUTh
B COOTBETCTBHUH C
MpaBUJIAMU
MIOBEJICHMUSI,

- BOCIIPUHUMATb PEeYb
YUUTENS
(OZTHOKJIACCHUKOB),
HEMOCPECTBEHHO HE
00pallleHHYI0 K
yuauiemycs;

-OLICHHUBAThH
COOCTBEHHYIO
y4eOHYIO
JeATeIbHOCTh: CBOU
JOCTHIKEHUS,
CaMOCTOSITEIIHOCTD,
WHULOWATHUBY,
OTBCTCTBCHHOCTD,
[IPUYUHBI HEY a4

pUpoze
BAKHEUILINX
buznuecKux
SIBJICHU I
OKPYKaroIIero
MUpPa U TIOHUMATh
CMBICTT
buznuecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMeHUe
paboTats ¢
pa3HBIMU
HMCTOYHUKAMHU
nHpopManyu;
-yMeTh
MPUMEHSTh
TEOPETHYECKHE
3HAHUS 110
¢u3uke Ha
MIPAKTUKE;

- YMETh
MCIOJIb30BATh
MOJTyYEeHHBbIE
3HaHUA B
IIOBCEIHEBHOMN
JKU3HH (IKOJIOTHS,
ObIT, OXpaHa
OKpY Karouein
Cpeibl)

- IPOBOJIUTH
HaOIIONEHUS
busznuecKux
SIBIICHUM
-U3MEPATh
duznyeckue

HUHCTPYKIIUSM;
YMEHHE U3J1araTh
CBOHU MBICIH B
JIOTHYECKOH

IMOCJICA0BATCIIBHOCT

u;
II. — ymenue
OTJIMYaTh HOBOE OT
y’K€ U3BECTHOT0;
nepepabaTbIBaTh
HOJY4EHHYIO
MH(pOpMaLHIO,
JieNIaTh BBIBOJIBI B
pe3yibTare
COBMECTHOU
paboThI BCero
KJlacca; yMeTb
HaOII01aTh U
OIHCHIBATH
SIBJICHUSI

K. - ymers
paboTath B mape u
KOJUIEKTUBE;

HHTCPECChI;

- MOTUBHUPOBATb
CBOH JICHCTBHS;

- BOCIPUHUMATh
peyb yIuTeIs
(OIHOKIJIACCHUKOB),
HETOCPEICTBEHHO
HE O0paIIeHHYIO K
y4aIemMycs;

-OLICHUBATh
COOCTBEHHYIO
y4eOHYO

JIeSATEIIbHOCTh




HCCIIEI0BAHUS,; BEJINYHHBI
- y4acTBOBATb B
JUCKYCCUU, KPaTKO U
TOYHO OTBEYaTh Ha
BOIIPOCHI;

-UCII0JIb30BATh
CIIPaBOYHYIO JIUTEPATYPY
U IpyTue UCTOYHUKH
nuHpopMaIy.

B npouecce BHEypOUYHOIi 1eATEJIbHOCTH B LIKOJIE PEHIAIOTCS CJIeAYIIINe KOPPEeKIHOHHO-Pa3BUBAIONIHE 3a1a4N:
2. Pazsumue u koppexyus 6HUMAHUS
2. DopmuposaHue YHUBEPCAIbHBIX YYEeOHBIX YMEHUL

3. Pazsumue peuu

CopeprxkaHue BHeypOUHOI AesiTeIbHOCTH M0 pusuke «O3agauennas Guanka»7 KIace

HasBanue pa3snesna (Tembl) Conep:xkanue yueOHOIro npeamera, Kypca

HepBOHa‘laJ'leI)le CBeJACHUA 0 I_IeHa JACJICHUA UBMCPUTEIIbHOT'O an6opa. Onpez[eneHI/Ie HCHbI ACJICHUA U3MCPUTCIbHOIO MUJIMHIPA.
OHpe,Z[eJ'ICHI/IC ICOMCTPHUUCCKUX pasMCPOB TEJIA. HsroroBnenue HU3MCPUTCIIbHOI'O UJIMHApPA. I/I3MepeHHe

CTPOEHUH BellecTBa
TemIepaTypsl Tena. Mismepenue pazMepoB Maiblx Tell. MI3MepeHnue ToMKHbI Iucta Oymaru.




2. | B3aumopneiicTBHE TeJl W3mepenne CKOpoCTH OBHKEHHs Tema. Mi3MepeHne Macchl Tena HenpaBuiabHoU (opMmbl. Mi3mepeHne
IUIOTHOCTH TBepaoro tena. M3mepenne odbema myctoTsl. MccnenoBannue 3aBUCUMOCTH CUJIIBI TSDKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. C0KeHue Cuil, HallpaBJIEHHBIX 110 OJTHON
npsaMoii. 3MepeHune )xecTKOCTH NpyKuHbl. 3Mepenue ko3 puirenTa cuiibl TpEHHUs CKOIbKEHUS.
Pemenue HecTraHqapTHBIX 33734

3. | JaBaenue. JlaBiieHue :kuakocTei u HccnenoBanue 3aBUCUMOCTH JaBJIEHHSI OT IUIOIIAN MTOBEPXHOCTU. OnpeaeeHne 1aBIeHUs

2308 TBEPZOro Tena. Beraucnenue cuibl, ¢ KOTOpoi atMmocdepa JaBUT Ha TOBEPXHOCTH cTona. OnpeneneHne
Macchl Tefa, I1aBaromiero B Boje. OnpezaeneHue miIoTHOCTH TBepaoro tena. OnpeneneHue oobema
Kycka Jpja. 3yuenue ycnoBus niaBaHus Tei. Pelnenne HecTaHAapTHBIX 3a]a4
4. | PaGoTa u MOIIHOCTb. Brruncnenue paboThl U MOIIIHOCTH, Pa3BUBAEMOM YUEeHUKOM Ipu moabeme ¢ 1 Ha 3 aTax.
Omnpenenenue BeIUIphIIIA B cujie. HaxoxxaeHue eHTpa TshkecTu m1ockoi ¢purypsl. Beruncnenne KIT/
Ineprus HAKJIOHHOU IIIOCKOCTH. VI3MepeHune KnHeTnuecKkon sHeprun. Mi3mepeHne noTeHnaibH 0N S3HEPIUn.
Pemrenue HecTaHIapTHBIX 3a/1a4.
8 KJ1acc
Ne HasBanue pa3snesna (Tembl) Copep:xanue yueOHOIro npeamera, Kypca
1. | ®usnyeckuii MeTOA U3yUeHUS Omnpenenenue LeHbI JesieHus TpUOOPOB, CHATHE MoKa3aHui. Onpesenenue norpenHocTeit
NPUPOJbI: TEOPETHYECCKUI 1 U3MEpPEHUM.
IKCIEPUMEHTAJIbHbIN
2. | TennoBble IBJIeHUS U METOABI HX Omnpenenenne yIJIMHEHUs Tela B IpoLecce U3BMEHEHMs TeMIleparypsl. Pemenue 3aaad Ha
OIpe/eNeHNe KOJMYECTBA TEIIOTHI. [[puMeHeHne TenaoBoro pacuMpeHusl Al perucTpaium
Hecreopatms Temnepatypsl. MccieqoBanue nponeccoB MIaBJIeHNs U OTBepAeBaHus. M3yduenue ycrpolicTBa
TEerIOBBIX BUraTeneil. [Ipubops! 11 u3MepeHust BIaXKHOCTH BO3IyXa.
3. | DaekTpuuyeckue siBJIEHUSI U METOIbI OnpeneneHue yAeabHOro CONPOTUBIICHUS TPOBOIHKMKA. 3aKOoH OMa Ji1d ydyacTKa Lenu. Pemenue
N — 3a1ad4. I/IccnezEOBaHI/Ie Y UCIIOJIb30BAHHUE CBOMCTB 3JIEKTPUYECKUX KOHJIEHCATOPOB. Pacuer
norpedisiemoit asekTposHepruu. Pacuer KII/] anexrpuueckux ycrpoicTs. Pemenue 3a1a4 Ha 3aK0H
Hxoyinsa -Jlenua.

4, DJIeKTPOMATrHUTHbIE SIBJICHHS [Tony4yenue u GUKCHPOBAHHOE M300paXKEHNE MarHUTHBIX TOJIeH. I3yueHne CBOMCTB
JIeKTpoMarHuTa. Mi3ydyeHne MoJienu 3JeKTpoABUraTess. PeleHre kaueCTBEeHHBIX 3a/1a4.

5. | Onruka N3ydenne 3akoHOB oTpakeHus. Habmonenne oTpaxxeHus 1 npejaoMIieHus cBera. M3o0paxkenus B

muH3ax. Onpesenenue raaBHOro (POKYCHOIO pacCTOSIHUS M ONITHYECKON cHIIbl IMH3bl. Habmoaenue
uHTepdepeHnnu cBeta. Pemenne 3a1a4d Ha mpesnomiieHue cBera. HaGmoaeHre mogHoro oTpaXeHus
CBeTa.




10 kiaace

Ne HasBanue pa3nesna (Tembl) Copep:xkanue yueOHOro npeamera, Kypca

1. | Marderusm Kommnac. [Ipuniun pa6otel Maruut. MarauTsl mojiocoBble, Ayropble. MaruuTHas pyaa. MarHutHoe
nosie 3emuin. M3rorosienue marauTa. Penienrne kauecTBEeHHBIX 3a/1a4.

2. | DaexkrpocTarnka DneKkTprudecTBO Ha pacdyeckax. OCTOPOXKHO CTATUYECKOE IIEKTPUUECTBO. DIIEKTPUUECTBO B
UTPYIIKax. DJIEKTPHUECTBO B OBITY. YCTpOCTBO OaTapeiiku. Pemenne HecTaHJapTHHIX 3a/1a4.

3. Cser Ucrounnku ceera Y crpoiicTBo riaza. Conneunsie 3aitunku. Tenb. 3armenne. [{BeTa koMmakT aucka.

MpeunbHbIl criekTp. Pagyra B npupoae. Jlynnsie u Conneunsle 3arMenus. Kak cinomars myu? Kak
3a)keub OroHb? Pelmenne HecTaHIapTHBIX 3a7a4.

Metonbi 00yuenuss 1 GopMbl OPraHU3ANNH AATEIbHOCTH 00Y1aA0LIIUXCS
Peanmzarus nporpaMMbl BHEYpOUHOI nesTenbHOCTH «O3anauenHas Gru3nkay mpeArnoiaaraeT HHANBHIYaIbHYIO H TPYIIIOBYIO paboTy

o0yJaronmxcs, IIAHUPOBAHKE U MIPOBEICHHUE UCCIIEIOBATENFCKOr0 IKCIIEPUMEHTA, CAMOCTOATEIbHBINA COOP JaHHBIX JIJISl PEIICHUS MPAKTUIESCKIX
3a]a4, aHAJIM3 U OLIEHKY MOJy4YeHHBIX pPe3yIbTaTOB, H3rOTOBIEHUE MocoOuit u Mozenei. [Iporpamma npeaycMaTpuBaeT He TOJIBKO 00yJaronme u
Pa3BUBAOIINE IEJTH, €€ peasu3alusl ClIOCOOCTBYET BOCIIUTAHUIO TBOPYECKOM JMYHOCTH C aKTUBHOW YKM3HEHHON MO3UIIMel. BRICOKHUX pe3yIpbTaToB
MOTYT JIOCTUYb B JAHHOM CITy4a€ He TOJbKO YUEHHKHU C XOPOIIeH MIKOJIbHON YCIEBAEMOCTBIO, HO M BCE IIEJIEYCTPEMIICHHBIE aKTUBHBIE pedsiTa, yxKe

ClleNaBIIKE CBOM NMpodeccroHaIbHbII BEIOOP.

OO6yuenue ocymecTBisieTcs mpu noaaepxke Llentpa odpazoBaHus ecTecTBEHHO-HAyUYHOU HanpaBieHHOCTH «Touka pocTay, KOTOPBIT

CO3JIaH I Pa3BUTUA Y O0yUAIOIIMXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTHUYECKON, HHPOPMAIIMOHHOM rPaMOTHOCTH, (DOPMUPOBAHUS KPUTHIECKOTO H
KPEaTUBHOI'O MBIIIIJICHHS], COBEPIIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, a TAKXKE [T MPAKTUIECKONW OTpadOTKH y4eOHOrO
MaTepuaia no yueOHomy npeamery « Ousuka.

TemaTuueckoe miianupoBanue (1 200 odyuenusn)
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Txnace
Haumen Conep:xxanue Kosmnuecr ®opma Hcnonn3oBanue Jara
OBaHUE BO 3aHATHSA obopynoBanus «Touka
pa3nena 4acoB pocTta»
1 BBonnoe 3ansTre. MHCTpYKTaX MO TEXHUKE 0€3011aCHOCTH. 1 Oecena O3HaKOMIICHHE C
Ha 6a3e Ilentpa "Touka Pocra" nudpoBoii 1aboparopueit
"Touka pocra"
(memoHcTpanus
TEXHOJIOTMH U3MEPEHUS)
. [lepBoHaYa/IbHbIE CBe/IEHUSI 0 CTPOEHHHU BellecTBA Al
2 OkcnepuMmenTaibHas padbota Ne 1 «OnpeneneHue eHbl 1eICHUs 1 skcriepuMeHT | JIuHelika, 1eHTa MepHas,
Pa3IUYHBIX TPUOOPOBY. U3MEPHUTENbHBIA HIUIHHIP,
Ha 6ase Llentpa "Touka Pocra" TEPMOMET]P, JATINK
|y )
TEeMIIePATy PhI
3 OkcnepuMenTaibHas padota Ne 2 «Ompenenenrne reoMeTprd eCKIX 1 skcnepuMenT | HabGop reomerpruyeckux
pa3MepoB TeI. Tel
Ha 6a3e Llentpa "Touxka Pocra"
4 [Ipaktuueckas padora Ne 1 «M3roroBiaeHne N3MEPUTEIHHOTO 1 MpaKTUYECKas
LHUAJTUHIPAY pabota
5 DkcnepuMmenTanpHas padora Ne 3 «M3mepeHue TeMnepaTyphl Tem» 1 DKCIIEPUMEHT
6 OxcnepuMmeHTasibHas padota Ne 4 «3mepenne pa3MepoB Majbix 1 SKCIEPUMEHT
TEI.
7 DkcnepuMeHTalibHas padota Ne 5 «V3mepeHne TOMIUHBI JIHCTa 1 AKCIEPUMEHT
Oymarm»
I'nasa Il. B3aumopgeiicTBue TeJ 124
8 OkcnepuMeHTasibHas padota Ne 6 «l3mMepeHne ckopocT JBUKEHUS 1 IKCIEPUMEHT
TEI».
9 Pemenue 3a1a4 Ha TeMy «CKOpOCTh PaBHOMEPHOT'O IBUKEHUS» 1 pelieHue
3a1a4y
10 OxkcnepuMenTanbHas padora Ne7 «M3mepenne maccel 1 kanm 1 9KCIIEPUMEHT 57I€KTPOHHBIE BECHI

BOJIBD).
Ha 6a3e Llentpa "Touka Pocra"




11 DkcnepuMmenTaibHas pabota Ne 8 «M3mMepeHne naIoTHOCTH KycKa skcnepuMenT | JIuHeiika, TeHTa MepHas,
caxapa» WU3MEPHUTENbHBINA IUIHHIP,
Ha 6a3e LlenTpa "Touka Pocra" AIICKTPOHHBIC BECHI
12 OxcnepuMmenTanbHas padora Ne 9 «M3mepeHue mioTHOCTH skcnepument | JIuHelika, meHTa MepHas,
XO35IICTBEHHOT'O MbLIay. WU3MEPHUTENbHBINA IUITHH]IP,
Ha 6a3e IlenTpa "Touka Pocra" ANIEKTPOHHBIE BECHI
13 Pewrenue 3anau Ha Temy «I110THOCTB BelecTBay. petienne
3aj1au
14 OkcnepuMmenTaibHas padota Ne 10 «MccnenoBanne 3aBUCUMOCTH SKCIIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJIa.
15 OxcnepuMmenTaipHas padora Ne 11 «Onpenenenue maccel ¥ Beca IKCIIEPUMEHT
BO3/yXa B KOMHATe»
16 OkcnepuMeHTaibHas pabora Ne 12 «CnoxxeHue cuil, HapaBJIeHHBIX skcriepuMeHT | Llrarus, peryar, mHelka,
110 OJTHOM TIPSIMOID. JIBa OJJMHAKOBBIX TPY3a, J1Ba
Ha 6a3e LlenTpa "Touka Pocra" 6H0K€i, HHUTb HEPaCTLKUMa,
JIMHCHUKA U3MCPUTCIIbHAA,
JUHAMOMET]P
17 DxcnepuMmenTanbHas padbora Ne 13 «3mepenne ;kecTKOCTH skcnepument | LlTaTtus ¢ kpenexoM, Habop
MIPY>XUHBD) TIPY’KHH, HabOp TPY30B,
Ha 6a3e Llentpa "Touxka Pocra" JIMHEHKA, THHAMOMETP
18 OkcnepuMmeHTaibHasg padota Ne 14 «3mepenue koaduiimenta JKCIEpUMEHT | [lepeBsaHHBIN OpYCOK,
CHJIBI TPEHUSI CKOJIBXKEHUSD. Habop rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" YyecKasi CKaMbsl,
JTMHAMOMETD
19 Pemenue 3ana4d Ha TeMy «Cuia TpeHUsD. pelieHue
3aj1a4
I11. laBienne. /laBjieHne JKHIAKOCTEH U ra3oB
20 OkcnepuMmeHTaiibHas padota Ne 15 «VcenenoBanue 3aBUCMOCTH IKCIEPUMEHT
JIaBJICHUS OT IJIOLIAAN TOBEPXHOCTH
21 DkcnepuMeHTaibHas padbota Ne 16 «Onpenenenue naBieHUs AKCIIEPUMEHT
WIHHIPUYECKOTo Tenay. Kak Mbl BuauM?
22 OkcnepuMenTanbHas padota Ne 17 «Beruucienue cuibl, ¢ KOTOPOH 9KCIEPUMEHT

aTMocdepa JaBUT Ha TOBEPXHOCTh cTojiay. [louemy mMup
Pa3HOLBETHBIN.




23 DkcrepuMenTanbHas padorta Ne 18 «Onpenenenre Maccol Tena, AKCIIEPUMEHT
IJIaBAIOIIEro B BOJIEY.
24 OkcnepumenTaiipHas padota Ne 19 «Onpenenenre nioTHOCTH sKcnepuMeHT | JInHelika, 1eHTa MepHas,
TBEPIOTO TeJa. W3MEPHUTENbHBINA IUIHHIP,
Ha 6a3e Llentpa "Touxka Pocra" ANIEKTPOHHBIE BECHI
25 Pewienne kauecTBeHHBIX 3a1a4 Ha TeMy «llimaBanue tem». petrenne
3aj1au
OkcnepuMenTanbHas padota Ne 20 «M3ydenue yciaoBuii niaaBaHus sKcnepuMeHT | Jlunamomerp, mraTus
26 TE. YHUBEPCATbHBIN, MEPHBII
Ha 6a3e LlenTpa "Touka Pocra" THIIMHAP
(MeH3ypka), Tpy3
LWIMHAPUYECKUN U3
CIICIaJIbHOI'O IJIaCTHUKa,
HHUTb, TIOBAPCHHAs COJIb,
TaJJouKa JJid NepeMeIIn -
BaHUs
IV. PaGoTa 1 MOIIHOCTH. DHEPIus
27 OkcnepuMenTaibHas pabota Ne 21 «Brruncnenne paboThl, SKCIIEPUMEHT
COBEPILEHHOMN MIKOJIBHUKOM MpHU NMoAgbeMe ¢ 1 Ha 2 3Tax»
28 DxcnepuMeHTanbHas padota Ne 22 «BrraucieHne MOIHOCTH DKCIIEPUMEHT
pa3BHUBAaEMOM IIKOJIBHUKOM MpU MoabeMe ¢ 1 Ha2 3Tax»
29 OkcnepuMenTanpHas padbota Ne 23 «OnpeneneHre BHIMTPHINIA B skcnepuMenT | IloxBuxHBIA 1
cHJie, KOTOPBIH 1aeT MOJBUKHBINA 1 HETIOABMKHBIN 0JI0K». HETIOBHKHBIA 6JIOKH, HAOOP
Ha 6a3e LlenTpa "Touka Pocra" I'py30B, HUTb, IMHAMOMETD,
IITAaTHB, JIMHEIKA
30 Pemienne 3anau Ha Temy «Pabota. MoniHocThy. penieHne
3aj1a4
31 OkcnepuMenTanbHas padota Ne 24 «Brrancnenne KIIJ[ HakoHHOM skcriepumeHT | Llrarus, mexanuueckas
MJIOCKOCTH. CKaMbs, OPYCOK C KPIOUKOM,
Ha 6a3e LlenTpa "Touka Pocra" JMHelKa, Habop rPy308B,
JAHaMOMCETP
32 OkcnepuMeHTaibHas pabota Ne 25 «3Mepenne KuHeTH ecKoit 9KCIIEPUMEHT
SHEPTUU TENa»
33 Pemenue 3anau Ha Temy «KuHeTnueckas sHEprus». pelieHue

3aaa4d
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34 HToroBblii KOHTPOJIb 3HAHMI. 1 JUIAKTUIECKO
€ 3a/1aHue
34
Hmozo
TemaTnuyeckoe mianupoBanue (2 200 odyuenus)
8kiace
Hanmen Copepxanue Koaunuecr ®opma Hcnoab3oBanue Jlara
OBaHHe BO 3aHATHH obopynoBanusi «Touka
pa3aeiia 4acoB pocTa»
|. ®usnyeckuii MeTo M3yYeHHSsI IPUPO/IbI: TeOPeTHYECKUI U 34
JIKCIEPUMEHT AT bLHbIN
1 Bronnoe 3anstre. MHCTpYKTaX MO TEXHUKE 0€3011aCHOCTH. 1 Oecena O3HaKOMIIEHHE C
Ha 6a3e Ilentpa "Touka Pocta" udpoBoit 1aboparopueit
"Touka pocra"
2 OxcnepuMmenTanbHas pabota Ne 1 «Onpenenenue 11eHbI 1eJIeHUs 1 sKcriepuMeHT | JluHelika, neHTa MepHas,
npuOOPOB, CHIATHE MMOKA3AHUN» M3MCPUTEITbHBII LIHJTHIID,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, NATINK
TEeMIIepaTypbl
3 Onpenenenue morpemHocTed n3MepeHus. Penenrne kauecTBEeHHbIX 1 pelieHne
3ajau. 3amau
I'maBa |l. TemioBblIe IBJeHHS M MEeTOABLI HX HCCJIEeT0BaHNA 84
4 Omnpenenenue yJyIMHEHUS TeJla B IPOLECCE U3MEHEHUS 1 OTIBIT - JlabopaTopHbrit
TEMIIEPATyPbl HCCIeq0BaHne | TEPMOMETD, JaTUYUK
Ha 6a3ze Ilentpa "Touka Pocta" TEeMIIEpaTy pbl
5 Pemienue 3a1a4y Ha onpeeneHrne KOJIMYeCTBa TEIIOTHI. 1 pelIeHne
3a/1a4y
6 [IprmeHeHue TermIoBOro pacimpeHus A perucTpauu 1 MIPEe3CHTALIHS




Temreparypbl. AHaIu3 U 00001eH e BO3MO)KHBIX BAPUAHTOB
KOHCTPYKIHUH.

7 DxcnepuMmeHTanbHas padora Ne 2 «MccneqoBanue mporeccoB 9KCIepuMeHT | JlaTumk Temmeparypsi,
TIJIABJICHUS] M OTBEPIICBAHMS. KaJIOPHMETD, COCY/I C
Ha 6a3e LlenTpa "Touka Pocra" TAIOIUM JIBAOM, COCY]L C
BOJIOM, 2JIEKTPOHHBIE BECHI.
8 ITpakTueckas pabota Ne 1 «M3ydeHue cTpoeHHs KpHUCTAIIIOB, UX IIPaKTUYECKast
BBIPAIIUBAHUEY. pabora
9 N3ydyeHne ycTpoiCcTBa TEIJIOBBIX ABUTATEIICH. JCKLHS
10 [Tpubops! 11 U3MEpEHUst BIAXKHOCTH. DKCIIEpUMEHTaIbHas padboTa 9KCTiepuMeHT | JaTuuk Temneparypsl,
Ne 3 «Onpenenenne BIa)KHOCTH BO3lyXa B KaOMHETaxX IIKOJIbD) TEPMOMETP, MapJst, COCy[I C
Ha 6a3e [lentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a/1a4 Ha onpenenenue KI1/] rennosoro pelieHue
nsurarend. https://uchitel.pro/3amaun-Ha-KIa-TeNI0BbIX- 3a7a4
BUTATEICH/
1. DnexkTpryeckue siBJIeHUA U METOAbI MX HCCJIE0OBAHUS
12 [Tpaktueckas padbota Ne 2 «OnpeneseHne yieabHOro npaktuueckas | Jlatank HanpsokeHwus,
COIMPOTHUBJICHUS PA3TUYHBIX TPOBOAHUKOBY. pabora BOJIETMETP JIBYXIIPEICIbHBIH,
Ha 6a3e LlenTpa "Touka Pocra" UCTOYHMK ITMTAHUS,
KOMILJICKT ITPOBOOB,
PE3UCTOPBI, KITFOY
13 3akoH Oma 1151 yyacTka uenu. Pemienue 3agad. pelieHne
3a/1a4y
14 HccnenoBanuve v HCNIOIB30BAHUE CBOMCTB 3JEKTPUUECKUX HaOI0IEHNE
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTh COIIPOTUBJIEHUSI IPOBOJIHUKOB OT pelieHue
TEMIIEPaTyPhI. 3ama4y
16 [Tpaktuueckas pabota Ne 3 «Pacuer morpebisiemont npakTrdeckas | JlaTuuk ToKa, TaTINK
AIEKTPOIHEPTUU COOCTBEHHOTO IOMay. pabora HAIPsHKEHUSA, aMIIEPMETP
Ha 6a3e Llentpa "Touka Pocra" ABYXITPEACIbHBIN, BOIILTMETP
JIBYXIPEAEIbHBIN, JIAMIIOUKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJOB, KJIIOY
17 Pacuer KII/l anexkTpuueckux ycTpoucTB. peleHue

3aga4d



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

18 Pemenue 3amau Ha 3akoH J[>koyis - JIeHia. penieHne
3aj1au
19 Peuienne kauecTBEHHBIX 3a/1a4. JIenoBas urpa
IV. DiekTpoMarHuTHbIE SIBJICHUSA
20 [Tonmyuenue u puKCUpPOBaHHOE N300paKEHNE MAarHUTHBIX MOJIEH. npaktiueckas | JdemoHcTpamus
Ha 6a3e Llentpa "Touka Pocta" pabota «H3mepenne MarHUTHOTO
10JIS1 BOKPYT IIPOBOJAHUKA C
TOKOM» . JaTYUK MarHuTHOT' O
oIS, IBa
mTaTuBa, KOMIIJIICKT
IpoOBOJOB, MCTOYHUK TOKA,
KIIIo4
21 N3yueHue cBOMCTB 31€KTPOMarHuTa. HalJroieH1e
22 W3ydenue MoeNu 3JeKTPOIBUTATEIS. JICKIUS, IEM.
HKCIEPHUMEHT
23 DKCKypcHsl. Oecena
24 Pemenne kayecTBEHHBIX 3a1a4. penieHne
3amad
V. OnTuka
25 N3ydeHune 3aKOHOB OTPayKEHUSI. JIEKIUS, IEM.
HKCIEPUMEHT
26 DkcnepuMeHTasibHas padota Ne 4 «HabimoieHne oTpakeHus U skcrepuMeHT | OcBeTuTens ¢ HICTOYHMKOM
HPEIOMIICHHSI CBETaY. cBera Ha 3,5 B, ncrounuk
Ha 6a3e LlenTpa "Touka Pocra" IIMTaHHs1, KOMIUIEKT
MIPOBOJIOB, IIEJIeBast Juadpar-
Ma, MOJIYUHUJIMHAP, INIAHIICT
Ha IIJIOTHOM JIMCTE C
KPYTOBBIM TPAHCIIOPTUPOM
27 OkcnepuMenTaibHas pabota Ne 5 «M300pakeHus B INH3AX). aKkcriepuMeHT |  OCBeTHTENnb ¢ HCTOYHMKOM

Ha 6a3e Ilentpa "Touka Pocta"

cBeta Ha 3,5 B, ucrounuk
MTATaHWS, KOMIUTEKT
MIPOBOJIOB, IIEJICBast AUadpar-
Ma, 9KpaH CTaJIbHOMH,
HaITPaBJIAOIIAs C
M3MEPUTEILHOM HIKAJIOH,
coOuparoIue JIMH3HI,




paccerBaroLasi IMH3a, CIan
«Mogenp npenMeTay B
peittepe
28 DkcnepuMenTalibHas pabota Ne 6 «Omnpenenenue riaBHOTO 1 AKCIIEPUMEHT
(OKYCHOTO PaCCTOSIHUS U ONITUYECKON CHUJIBI JIUH3BI».
29 DxcnepuMmeHTanbHas padora Ne 7 «Habmonenne narepdepeHium u 1 9KCIIEPUMEHT
TU(PaKIIH CBETAY.
30 Pemenue 3a7a4 Ha pesioMIIEHUE CBETA. 1 pelieHue
3aj1a4
31 OkcnepuMenTaibHas padorta Ne 8 «Habmronerne moaHoro 1 HKCIEPUMEHT
OTpa’KeHUS CBETa.
32 Perienne kauecTBEHHBIX 3a7[a4 Ha OTPaKEHUE CBETA. 1 pelenue
3amau
33 3amuTa mpoekToB. [IpoeKThI. UCCIIeTOBAaHUS
34 HToroBulii KOHTPOJIb 3HAHUIA. JTUAKTHIECKO
€ 3a/1aHue
34
Hmozo
TemaTnuyeckoe mianupoBanue (3 200 odyuenus)
9kJace
Hanmen Copepxanue Koaunuecr ®opma Hcnoab3oBanue Jlara
OBaHHe BO 3aHATHH obopynoBanusi «Touka
pa3nena 4acoB pocTa»
1 BBoanoe 3ansTue. MHCTpyKTax 1Mo TexHHUKe Oe3omacHocTH. 1 1 Oecena
|. Marnerusm 9y
OxcnepumenTaipHas padota Ne 1 «Komnac. [Ipunuun paGoTs». 1 SKCIIEPUMEHT
3 [Tpaktiueckas padora Ne 2 «OprueHTHpOBaHUE C TOMOIIBIO 1 [paKTHYeCKas
KOMITaca». pabota




4 MaruuTsl. /lelicTBue MarHuTOB. Pemenne 3amad HaOJIIOEHHE,
pelieHue
3aaq
OkcnepuMeHTalibHas padboTta Ne 3 «3aHUMATENLHBIE OIBITHI C OKCIIEPUMEHT
5 MarHuTammu.
MarnutHas pyna. [Tonesnsie nckonaembsie Camapckoii 00macTu. Mpe3eHTalus
JleficTBHE MAarHUTHOTO 110JIs1. MarHuTHOE oJjIe 3eMJIH. JeMoHcTpanus
Ha 0a3se ]_[eHTpa "Touxka Pocta" «H3MepeHne 1moJisi NOCTOSIH-
HOI'O MATrHUT Q). JaTYUK
MAarHMTHOTO I10JIA, T10-
CTOSIHHBIM MATHHUT I1OJIOCOBOM
8 JlelficTBHE MarHUTHOT O oJjis. Pemenne 3agad. pelienue
3amau
9 OkcnepuMenTaibHas padbota Ne 4 «3roroBieHne MATHUTOBY. 9KCHEPUMEHT
10 [Tpe3eHTanUs MPOEKTOB. UCCIIeIOBAHUS
I'nasa |l. Daexrpocrarnka
11 OkcnepuMenTasibHas padbota Ne 5 «CtaTnueckoe 3JeKTpUIECTBOY. JKCHEPUMEHT
12 OCTOpOXXKHO CTaTUYECKOE AJIEKTpUUecTBO. Pemenne 3aaau pelieHue
3a1a4y
13 OkcnepuMeHTaibHas padota Ne 6 «3aHUMaTETbHBIE ONBITHD). DKCIEPUMEHT
14 DJexTpudecTBO B Urpymikax. Cxembl paboThI paKTUYecKast
pabota
15 DIEKTPUYECTBO B OBITY KHUHOIIOKAa3
16 DkcnepuMeHTalibHas padbota Ne 7 « YeTpoicTBO OaTapeiikmy. HaOJIF0/ICHHE
17 DkcnepuMeHTasibHas padora Ne 8 «M300peraem OGaTapeiikyy. MpaKTHYEeCKast
pabora
18 [Ipe3enTanus mpoOEKTOB. Hay4HbIE
UCCTIeTOBaHUS
19 [Tpe3eHTanns MPOEKTOB. Hay4YHbBIE
WCCIIeIOBaHUS
20 ITpe3eHTanus NpoOEKTOB. Hay4yHbIE

HCCICAOBaHUA




I11. CBer

20 HcTouHuKu cBeTa. nexuus, 1eM. | OcBeTHTelb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" DKCIIEpMMEHT | CBETa Ha 3,5 B, HCTOYHHK
IIUTaHWs1I, KOMIIJICKT
HPOBOJIOB, LieJieBast auadpar-
Ma
21 Kak MbI Bugum? JICKITHS, TEM.
IKCIIEPUMEHT
22 [Touemy mMup pa3HOLBETHBIN. JEKIUS
23 OxcnepumenTasbHas padora Ne 9 «Teatp TeHei» IKCIIEPUMEHT
24 OkcnepuMenTasbHast padota Ne 10 «CoHeUHbIE 3aiUUKNY sKcrepuMeHT | OCBETUTENb C HCTOYHUKOM
Ha 6a3ze Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouyHMK
IIUTaHus1, KOMIIJIICKT
MIPOBO/IOB, IleJieBast nuadpar-
Ma, MOJIYIHUJIUHAP, INIAHIICT
Ha IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCHOPTHUPOM
25 Hucniepcusi. MbUIBHBIN CHIEKTP JICKIIHS, JEM.
IKCIICPUMEHT
26 Panyra B mpupoe. MPE3CHTALIHS
27 OxcnepumenTaipHas padorta Ne 11 «Kak momyuuts panyry?». sKcrepuMeHT | OcBeTUTENb C ICTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouHUK
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, ILIeJIeBast
nuadparma, moTyIUIHHID,
TUTAHIIET Ha TIJIOTHOM JIH -
CT€ C KPYTOBBIM
TPaHCIOPTUPOM
28 DKCKypcHs Oecena
29 Jlynnsie u CoJIHEUHbIE 3aTMEHUSL. JICKIIHS, JEM.
IKCIICPUMEHT
30 Kax cnomats myu? Oecena
31 3azepkaibe. JICKLIUSL, IEM.
9KCIEPHUMEHT
32 OkcnepuMeHTaibHas padora Ne 12 «3epkana» IKCIIEPUMEHT




33 3ammra IpoeKTOB 1 HUCCIIEIOBAHUA
34 3aKITIOYNTENBHOE 3aHATHE. 3a1UTA POEKTOB. 1 HCCIIeOBAHUS
34
Hmozo

[TporpaMma mpenmosnaraeT pa3indHbe GOPMBI KOHTPOIIS IPOMEXYTOYHBIX U KOHEYHBIX PE3YyJbTAaTOB. B pe3ynbraTe N3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHUW ¥ HaBBIKOB ydalMXcs OyJeT MpOoXOAUTh B TeUeHHE y4eOHOro Kypca - B (hopMe (GpOHTATIBHOIO OMpOca, CaMOCTOSITENbHbBIX
MPAaKTUYECKUX paboT, TUCKYCCHIl C BHICTPOCHHBIMH JIOTHYECKUMHU IIEMOYKaMU U JIoKa3zaTeabcTBaMu. OLeHNBAETCS CaMOCTOATEIbHOCTh
BBINOJIHEHUS 33/1a4, TaK kK€ paboTa yJaliuXxcsl OLEHUBAETCs C y4ETOM UX aKTUBHOCTH, KaueCTBa MOJIOTOBJIEHHBIX BBICTYIUIEHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH peleHus 3a1a4y. OLeHUBaeTCs TAKKe ydacTue B 00CYXKAEHUH, KaueCTBO 33/1aBa€MbIX BOIIPOCOB, BJIaJICHUE

MOHOJIOTHYECKOH M JUAJOTHYECKOM PEeUYbl0, YPOBEHb (PM3UUYECKON KOMITCTCHITUH.

Hrorosast arTectanusi o BHEYPOUHOU EATEILHOCTH ydammxcs 7-9 kimaccoB «O3agauenHast (pu3nKa» mpoBoaUTCs B popme
JUTAKTHYECKOTO 3aJaHHsI B IIEJIIX OMPEICIICHHSI CTEIIEHU OCBOCHHSI YIAIIUMUCS y4eOHOr0 MaTepraia mo NpakTHIeCKol (hU3HKe, B paMKax
OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001I[ero 00pa3oBaHusI.

3a/laHusI OPUEHTUPOBAHBI Ha MPOBEPKY YCBOCHHMSI COICPKAHMS Pa3/IeiOB/TEM:

- 83aumooelicmsue mej (NI0OMHOCMb 8elecmsd, CUIA mpeHus, Kodg@uyuenm mpenus) (Mooyas 1 knacc),

- DJleMeHmMbl CMAMuUKU, Men08ble A61eHUs, INeKMPOCMAMUKAd, 3aKOHbl NOCMOAHHO20 MOKA, 3AKOHbL ONMUKU (Mo0y1b 8 Knacc);
@Dopma - ouoakmuveckoe 3a0anue (mecmol, NPaKmMuyecKue 3a0aHus, peuieHue meopueckux 3a0ay) COCTaBICHbI B IByX BapHaHTaX.
Bpewms BoinoiHeHus: paboThl — OAUH YPOK.

Ilnan padorsi (7 kiaacce)

Homep | IIposepsiembie 3J1IeMEeHTBI IIpoBepsiemMbie yMeHUs Bajna 3a

3a1aHusl | COlePKAHUSA BbINOJIHEHUE
3aaHMA

1 [IpakTuueckas padora. YMenue codpaTh NPaKTHIECKYIO 1

YCTaHOBKY COIJIACHO 3aJaHMUsI
2 OmnpenenurenpHas popmya 3Hanue GOpMYyJI INIOTHOCTD BEIIECTBA, 1
BEJTMYUHBI CHJIa TPEHUS
3 W3mepenue pusnueckoit YMeHue monb30BaThCsi U3MEPUTETbHBIMU 1




BEJIMYMHBIL. npubopamu, ONPEAENATh [IEHY JeIeHUs
pruOOPOB, U3MEPATh PU3HUECKYIO
BCJIMYUHY.

4 BrruncnurensHbie HAaBBIKU Boruncnsates GpuznyuecKkyro BETU4HHY, 1
3aMuCchIBaTh Pe3yIbTaT B €IMHULIAX
u3mepenusa CU

MaxkcumaabHOE KOJIMYEeCTBO 0AJUIOB 32 BEITOJHEHHE paboThl coctaniseT 10 Gaiios.
BrictaBnenne otmeTok: otMeTka «5» - 80-100% - 8-10 0amta, otmerka «4» - 66%-79% - 76annoB,otMerka «3» - 30%-65% - 6 — 3 Gamna,
orMeTKa «2» - MmeHee 30% - 0 — 2 Gaa.

Hrorosas arrecramus 7/ Kjacca
«O3agayennas puznka»

BapuantNel

Hcronp3yst pelua)kHbIe BEChI, MEPHBIN IIIIIMHAP, CTAKaH C BOJOW, IIMIIMHAP, COOEPUTE IKCIIEPUMEHTAIILHYIO YCTAHOBKY ISt OIIPE/IeICHHUS
MJIOTHOCTH MaTepuaja, i3 KOTOPOTro U3roTOBJICH ITUIMHIP.

B Omanke orBeToB:

e cjenaiiTe pUCYHOK SKCIIEpUMEHTAILHONW YCTaHOBKH JJIsI ONpeiesieHus oObema Tena;

e 3anuiuuTe GOpMYITY JUIS pacyeTa INIOTHOCTH;

®  YKaXHUTE pPe3yJbTaThl U3MEPEHUS MacChl HMJIMHAPA U €0 00beMa;

® 3aMHIIMTE YUCIEHHOE 3HAaUEHHE MIOTHOCTH MaTepHaa [IINHAPA.
Bapuant Ne2
Hcnonb3yst Opycok C KprouKoM, TUHAMOMETP ¢ ipenesiom usmepenus 1H, nuaamometp ¢ mpenenom uzmepenus SH, 2 rpysa maccoii 100r,
HaIpaBJIAIoNIas, COOCPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJIsl OmpeeieHus Ko PUIeHTa TPEHUS CKOIbKEHUS MEXKIY OPYyCKOM H

MTOBEPXHOCTHIO HAITPABJISIOLIEH.
B 6nmanke oTBETOB:

e ClelIaiTe pUCYHOK DKCIIEPUMEHTAIBHON YCTAaHOBKH;



e 3anuiuuTe GopMyIy I pacuera KodpPUIMeHTa TpeHUs CKOJIbKEHUS;

e VKaxxuTe pe3yJbTaThl U3MEPEHUS Beca OpyCKa C rpy3aMu M CHJIbI TPEHUS CKOJIbKCHUS MPU JBMKEHUN OpyCKa ¢ TPY30M 110 TOBEPXHOCTH
HaIpaBJIsIOIIEH;

e 3anummre YUCJIEHHOE 3HaYeHHE KOAPUIIUEHTA TPEHUS CKOIbKEHUSI.

OTBeTHI U KPUTEPHH OLlEeHUBAHUSI BbINOJIHeHUs 3a1anmii (7 kiacc)

BapuanT Nel
HV=V-V; 2) p=m/V
3ym=66r; V=>56m1=56cm’; 4)p = 1.2r/em®=1200 kr/md.
Conep:xxanue KpuTepust Banasl

[TomHOCTBIO MPaBUIIbHOE BHINMOJIHEHKE 3aJaH1s1, BKJIOYatolee B ceOsl:

® CXEMaTUYHBIN PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH;

e (opmymy s pacueTa HCKOMOW BETMUYUHBI 10 JOCTYITHBIM JIJI1 H3MEPEHHsI BETMUUHAM (8 OaHHOM clyuae Ois
onpeoeieHus NIOMHOCMU mena), 4
® [IpaBUJIbHO 3alIMCAHHbIE PE3YJILTAThI IPSMBIX U3MEPEHUN (8 OaHHOM CllyHae pe3yabmamsl U3MepeHUs Maccobl meia u

obvema mena),
e [OJIYYCHHOE IPABIILHOC YHCICHHOE 3HAYCHUE HCKOMOM BEIMIMHBI

[IpuBeneHsI BCe 371€MEHTHI TPAaBWIILHOTO OTBeTa 1-4, HO monyIeHa ommoKa Py BEIYUCICHUH 3HAYEHUST UCKOM O
BEJINYMHBI.

N1

JomyiieHa ommOka mpu 0003HaAUYEHUH SAMHHI] U3MEPEHHS UCKOMOW BETTMYUHBI.

N
JomyieHa ommoOKa B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTATBHON YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, HITH

OTCYTCTBYET opmMyiia B 00IIeM BUJIC I pacyeTa MCKOMOM BETUYHHBI




CrenaH pUCYHOK SKCIEPUMEHTAIBHONW YCTaHOBKH, IPABUIILHO MPUBEAEHBI 3HAUYCHUS MPSAMBIX U3MEPEHUN BEJIMYHMH, HO HE
3anucaHa ¢popmyia A pacyera HCKOMOM BEIMUMHBI, U HE IOJy4€eH OTBET.

N

[IpaBUIIbHO NTPUBEACHBI 3HAUCHUS MTPSIMBIX U3MEPEHHI BETNYHH, 3aNTucana (opMyIia IJsl pacueéra HCKOMOU BEIMYUHBI, HO
HE MOJIy4€H OTBET, U HE MPUBEJICH PUCYHOK dKCIEPUMEHTAIbHONU YCTaHOBKH.

nJin

[IpaBrIIbHO MPUBEACHBI 3HAUEHUS TPSIMbBIX U3MEPEHUH, MPUBEACH MPABUIILHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIIEPUMEHTAILHON YCTAHOBKH M (hopMyJia I pacyeTa HCKOMOW BEIIMYUHBI

3amnucadsl TOJIBKO MpaBUJILHBIC 3HAYCHUS ITPAMBIX HSMCPCHI/Iﬁ.

NJI1

[IpuBeneHo MpaBUIbHOE 3HAYEHHUE TOJIBKO OJHOIO U3 IPSIMBIX U3MEPEHUM, U ITPEACTABIICHA IPABWIIBHO 3aIIMCAHHAs
dbopMyna st pacueTa MCKOMOW BEJIMYUHBI.

NI

[TpuBeneHo NpaBUIIbHOE 3HAYCHUE TOJIBKO OJJHOTO U3 MPSMBIX U3MEPEHUH, U C/ICNIaH PUCYHOK IKCIICPUMEHTAIBHOM
YCTaHOBKHU

Bce ciyuau BbINOJIHEHKS, KOTOPBIE HE COOTBETCTBYIOT BhILLIEyKa3aHHBIM KpUTEPUSM BbicTaByieHus 1, 2, 3 wiu 4 6annos.
Pazpo3nennsle 3anucu. OTCYyTCTBHE MOMBITOK BBIMTOIHEHUS 3aJaHUS

Maxcumanvuuiii 6ain

Bapuant Ne2
1)

)

4) Fynp= Frp (TIpH paBHOMEPHOM JIBHIKCHUH);

Fp=MUN; N=P > F,, =uP, L=



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

Coaep:xxanue KpuTepusi

Bananl

[TosHOCTBIO MTpaBMIILHOE BBHITIOJHEHHE 3a/IaHHs, BKIIIOYAIOIIee B ceOs:

® CXEMaTHYHBIH PHCYHOK 3KCIIEPUMEHTAILHON YCTaHOBKH;

e (opmyiy I pacyeTa HCKOMOW BETMYMHBI 110 IOCTYIIHBIM JJI1 U3MEPEHUSI BEIMUMHAM (8 OAHHOM Cyyae 05l OnpeodeneHus
KO3huyuenma mpenus);

® TIPaBWJIBHO 3aIIMCAHHBIC PE3YJIbTATHI MIPSIMBIX H3MEPEHUH (8 OAHHOM Cyuae pe3yibmamyl UsMepeHus eeca meid ¢ 08yMsi
epy3amu U CUIbl MPEeHUsi CKONbIHCEHUS);

* TOJYYEHHOE MPaBUIIbHOE YU CICHHOE 3HAYCHHE HCKOMOW BEJIMYHHEI

[IpuBeneHsI Bce AIEeMEHTHI TPaBUILHOTO 0TBeTa 1-4, HO momyIieHa ommoKa Mpy BEIYUCIICHUN 3HAUYEHUS MCKOMOMW BEITUYNHBI.
NJIN

JomyieHa ommoOKa mpu 0003HaAUYCHUH SAMHHI] U3MEPEHHSI UCKOMOW BETTMYUHBI.

NI

JlommymieHa ommoOKa B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIBHOW YCTAHOBKH, WJIA PUCYHOK OTCYTCTBYET, U OTCYTCTBYET
dbopmya B o011emM BUIE A pacueTa MCKOMOM BEJIMYUHBI

CrnenaH pUCYHOK 3KCIIEPUMEHTAIBLHON YCTaHOBKH, IPABUJIbHO IIPUBEIEHBI 3HAUEHUS IIPSIMbIX U3MEPEHHUH BEJIMYMH, HO HE 3all1CaHa
dbopMyna s pacueTa MCKOMOM BEJIMYUHBI, U HE TIOJIY4EH OTBET.

NJIN

[TpaBuIbHO NPUBEEHBI 3HAUCHUS MPSAMBIX H3MEPEHUH BEJIMYKH, 3allucaHa popMyia JUlsl pacueTa MCKOMOMN BEJIMYMHBL, HO HE
IIOJIy4YE€H OTBET, U HE IIPUBEIEH PUCYHOK SKCIIEPUMEHTAIBLHON YCTaHOBKH.

NN

[TpaBuIIbHO IPUBEIEHBI 3HAYEHUS IPSAMBIX U3MEPEHUI, IPUBEICH NPaBUIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIEPUMEHTAIBbHON YCTAaHOBKHU U (opMyJia JIJIsl pacdeTa HCKOMOW BEJTMUKH bl




3amnmcanbl TOJIBKO MMpaBUJIbHBIC 3HAYCHUS ITPAMBIX I/ISMepCHHfl.

NI

[TpuBeneHo MpaBUILHOE 3HAYEHHUE TOJIBKO OJTHOT'O M3 IIPSIMBIX M3MEPEHUM, U NIPEACTABJICHA ITPABHIILHO 3anucanHas Gopmyia s
pacuera MCKOMOM BEJTMUYUHBI.

NJIN

IIprBeaeHO npaBUIbHOE 3HAUYEHUE TOJIBKO OJHOTO U3 MPSIMBIX U3MEPEHUN, U CAIeJIaH PUCYHOK SKCIEPUMEHTAIbHON YCTAHOBKH

Bce cnmydan BBINOTHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM KPUTEPHSIM BbIcTaBieHus 1, 2, 3 numm 4 6anios.
Pa3posHennsle 3anucu. OTCYTCTBHE NONBITOK BBIITOJIHEHUS 3aaHUs

Maxcumanvuwiii 6ain




ILan padoTsi (8 Kiace)

Homep | IIpoBepsiembie 3J1IeMEeHTBI IIpoBepsieMbie yMeHUst Bann 3a
3aJ]aHusl | COJlePKAHUA BBITIOJTHEHH €
3a1aHus
1.1 SIBreHUs TENIONPOBOIHOCTH OObsICHEHHE SBJICHUH TETIOMPOBOTHOCTH 1
1.2 ArperaTHbie cocTossHusA | YreHne rpaMKoB HarpeBaHUs Tell. 1
BEIIIECTBA
13 3aKOHBI TOCTOSTHHOT'O TOKa [IpakTuyeckue ymenus no padote ¢ anekTponpudbopamMu. YMeHue 4
HAXOXKJIEHUS BETMYUHBI SKCIIEPUMEHTAIbHBIM METOIOM
UTOIO 6
21 SIBieHUs TEMIONPOBOIHOCTH OObscHEeHHE SIBICHUN TEMIONPOBOAHOCTH 1
2.2 ArperaTtHsle cocTosiHus | UreHue rpaukoB OXJIaXKI€HHS Tell. 1
BEIIIECTBA
2.3 3aKOHBI TOCTOSIHHOT'O TOKa [IpakTuyeckue ymenus mo padbote ¢ snekTponpudbopamu. YMeHne 4
HAXOXK/ICHUS BEIIMYUHBI SKCIIEPUMEHTATBHBIM METOI0M
NTOIO 6

MaxkcumaabHOE KOJMYEeCTBO 0aJITOB 3a BHIMTOJHEHHE Pa0OTHI COCTaBIsIeT _6  Gaios.
BrictaBienne otMeToK: otMeTKa «5» - 80-100% - 5-6 Oamma, otmeTka «4» - 66%-79% - 4  6Gamna, otmerka «3» - 30%-65% - 2-3  Oamna,
oTMeTKa «2» - MeHee 30% - 1 Oamr.



IIpomesxyTouHasi aTTecTanus 8 Kjiacca
«O3anavyennasi pusuka»Bapuanr 1

1.Ha cHer mojoXuan Tpy KycKa CyKHA pa3IMdHON OKpacKu: Oenblil, UepHbIi 1 3eeHblid. Koraa cosHile mpurpeno, To CIrycTs HEKOTOPOe BpeMs
O]l HUMH TIpoTasiyi cHer (puc. 98). KakuM HOMepoM Ha 3TOM pHCYHKe 0003HaYeHO Oeoe, 4epHOe U 3eJIeHOe CYKHO?

4, benoe — 1, uepHoe — 2, 3eneHoe — 3.
5. bemoe — 2, uepnoe — 3, 3emeHoe — 1.
6. bemoe — 3, uepHoe — 1, 3emenoe — 2.

2. Ilpu xakoil TemmnepaType Hadaycs Mpouecc MiaBJIeHus ? Puc. 98
1.50°C;2.100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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2. C06epI/ITe O CIIb ITO CXEMCE. OHpe,I[eJ'II/ITe COIIPOTUBJICHUEC JJICKTPUYCCKUX JIAMII UCITOJIb3YyA aMIICPMETP, BOJIbTMCTP.
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IIpomexyTouHasi arTecTamnus 8 kiacca
«O3anauennas puznka»Bapnanrt2

1. K pouieuke nmpuOUTHI J1Ba OJMHAKOBBIX JIMCTa Oeloi jkecTu. BHYTpeHHSS NMOBEPXHOCTh OJHOI'O M3 HUX IMOKpHITA
KOMNOTBIO, 4 ffpyrasg octaBiieHa Osectsamied. K HapyKHOH NOBEpPXHOCTH JIMCTOB IPHUKJIEEHBI BOCKOM CHUYKH. MeXay JIMCTaMH IIOMELIAIoT
packaJieHHbIH MeTamndeckuil mwapuk (puc. 93). OTHOBPEMEHHO JIM OTIALYT CIUYKH OT JINCTOB KECTH?

4. OgHOBPEMEHHO.
5. OT3aKo0myeHHON NOBEPXHOCTH CIIMYKU OTHAAYT pPaHbIIIE.
6. Ot 06aectsieil MOBEpXHOCTH CHUYKH OTIAAyT paHbILe.

3. Ilpu kakol TemMnepatype Hauajcs MpoIecc OTBEPAECBAHUS?
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1.50 °C;2.80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

Cobepurte nemnsp o cxeme. Onpenenute padboTy, BHITOTHEHHYIO JIEKTPUUECKUMU JaMIIaMU B TEUEHHUE 5 MUH, HCIIOJIb3Ys aMIlepMeTp,

BOJIbTMETP, CEKYHIOMED
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OTBeTbI M KPUTEPUH OIIEHNBAHNS BHINOJIHeHHUsI 3a1annii (8 kiacc)

1 Bapuanrt
1)1 2)5
5) 1.Cobpartb 1ermb Mo cXeMe.
5. TToAKITFOYNTE aMIIEpPMETP U BOJIBTMETP, YYHTHIBAS MTPABHIIA TOKITFOUCHHS TPUOOPOB.
6. [IpoBecTn mpsiMble M3MEPEHHS (CHIIBI TOKA Y HATIPSKEHHUS )
7. T1o BBIYMCIUTENBHOM (hOpMyJie  ONPEIEIUTh HCKOMYIO BEJIUUNHY.

2 BapuaHT
1)2 2)2
3) 1. CobOparts 1enb 1Mo CXeMe.
5. [ToaxIFOYUTh aMIIEPMETP U BOJIBTMETP, YYUTHIBAs MPABUIIA TOIKIFOUYCHHUS IIPUOOPOB.
6. [IpoBectu npsiMble U3MEpEHNUs (CUIIBI TOKA M HATIPSHKECHUS ).
7. Io BeIYMCIUTENBHON (OPMYJIE  ONPENENIUTh HCKOMYIO BEITHUUHY.



HToroBas arrectaius 1o BHEYpPOUHOH AeATeIbHOCTH yyamuxcs 9 kinaccoB «O3anadeHHas Gpu3nKa» IpoBoAUTCA B (hOpME3aIIUThl IPOESKTOB.
®dopma KOHTPOJIS — 3alMTa IpoekTa. Benynmmu MeTogamMu 00ydeHus SBISIIOTCS: 00bsICHUTEIBHO -UILTIOCTPATUBHBIN, YaCTUYHO-TIOM CKOBBIH,
HCCIICIOBATEIILCKHI: aHAIM3 HH(POPMAIINH, IOCTAaHOBKA SKCIIEPUMEHTA, MPOBEACHUE UCCIICIOBAHUI. DTH METOBl B HAHMOOJIbIIIECH CTEIICHU
00ecIIeunBaroT Pa3BUTUC MO3HABATCIBHBIX NHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX criocoonocreii. Poib YUUTCIIA B O6y‘-IeHI/II/I MCHSCTCA. OH
BBICTYIAET KaK OPraHMU3aToOpP, KOHCYJIBTAHT, IKCIEPT CAMOT0 NPOLECCa NEATEIbHOCTH yYalIUXCs U €€ PE3YJIbTaTOB.

TpeGoBaHus K 3a11HMTE MPOEKTA:

. Marepuan 1OCTYIIEH U Hay4eH, UJIeU PacKpbIThl. KauecTBEHHOE U310KEHUE COAEPIKaHUsA: YeTKasl, FPaMOTHAsl peyb, IIEpecKa3 TeKCTa

(HOHYCKaCTCSI 3a4UTHIBAHUC I_[I/ITaT); HanboJiee BajKHBIE IIOHATHA, 3aKOHBI U q)OpMyJILI AUKTYIOTCA JJIA 3alIUCU.

. HarnsnHoe npencrasiieHre MaTeprala (C UCI0JIb30BaHUEM CXEM, UEPTEXKEH, PUCYHKOB, HCIIOIb30BaHUE IIPE3ECHTALIIH )
. Vcrionb30BaHUE NPaKTHY€CKUX MUHU-UCCIIEI0OBAaHUM (1T0Ka3 OIIbITA)

. KauecTBeHHBIE OTBETHI HAa BOIPOCHI CIyLIATENeH M0 TeMe

. YeTtko chopMyIHpoBaHbl BEIBOIbI

IIpudan3urTenbHbIe TEeMbl TBOPYECKUX MIPOEKTOB, MPe3eHTALNIA:
3. Kak u3mepuTh Heu3mMeprumoe.

4. TOYHOCTh UBMEPECHHUIA.

6. Ucropus kanengaps.

7. OT MeCOYHBIX YaCOB JI0 aTOMHBIX.

13. ConneuHas cucrema

14. CKOpOCTh IBU>KEHUSI TPAHCIIOPTA B TOPOJE

15. Dueprus Betpa

16. Kak yaepxaTh paBHOBECHE

17. Tlouemy nmaparoT Tena



NupopmManmoHHo — MeTOAUYECKOE 00ecTiedeHue

15. BaeypouHas AesSTEIbHOCTh MKOJbHUKOB. MeTOAMYECKUI KOHCTPYKTOp: Tocodue mis yuureds/ J[.B. I'puropses, I1.B. Cremnanos.
— M.:IIpocBemenue, 2011. — 223 c. -. (CtangapTsl BTOPOro MOKOJICHUS).

16. Bueypounas nestensHoCTb. [IpuMepHBIi T1aH BHEYPOUHOI 1€ TENbHOCTH B OCHOBHOM 1IKoJe: mocodue ais yuurens/. B.I1. Crenanos,
J.B.I'puropseB — M.: [IpocBemenne, 2014. — 200 c. -. (CtanmapThl BTOPOTO MOKOJICHUS).

17. Pa6oune mporpammbl. @usnka. 7-9 knaccel: yaebHOo-MeTonudeckoe nocooue/coct. E.H. Tuxonosa.- M.:JIpoda, 2013.-398 c.

18. 3anumarenpHas ¢usuka. [Tepensman S.1. — M. : Hayka, 1972.

19. Xouy 0bITh Kymubunbeim. Dnsmanckuii 1.1, — M. : PUL] MK/], 2002.

20. ®dwusuka ns yBineueHHbIX. Kubanpuenko A.Sl., Kubanpuerko . A.— PocroB u//l. : «®@ennkcy, 2005.

21. Kax crath yueHbiM. 3ansartus no pusuke 115 crapiiekiaccHukoB. A.B. Xyropckuit, JLH. Xyropckuii, 1.C. Macnos. — M. : 'mo6yc, 2008.
22. ®poHTanbHBIC Ta00paTOpHBIE 3aHATHS 10 Gu3nke B 7-11 kiaccax o0meoOpa3oBaTeNbHbIX yapexaeHu: KHura mist yauTes./moj pe;.
B.A.Byposa, I'.I'. Hukudoposa. — M. : [IpocBemenue, 1996. 12

23. ®denepanbHBINA TOCYJaPCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT [DIEKTPOHHBIN pecypc]. — Pexxum nocryma:

http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunucrepcTBa odpazoBanus u Hayku Poccuiickoit denepariin// opuIHaIbHbIA CalT. —
Pexxum noctyna: http://Mmuno6puayku.pd/

24. Metonundeckas cinyxo0a. M3natensctBo « BMHOM. JlabopaTopus 3HaHui» [ DIeKTpOHHBIH pecypc]. — Pexxum gocrtyna: http://metodist.Ibz.ru/
25. UrpoBas nporpamma Ha Jqucke «J{pakoia u 3anuMaTenbHas pusnka» [DiekTpoHHbIi pecype]. — Pexxum noctyna: http:// www.media 2000.ru//
26. Pa3BHUBaOIIIHE 3JICKTPOHHBIE HTPBI «YMHUKH — U3ydaeM IIaHeTY» [ DIIeKTpoHHbBIH pecypc]. — Pexxum moctyma: http:// www.russobit-m.ru//

27. Astopckast mactepckas (http://metodist.lbz.ru).

28. AnropuTMmBbl perieHus 3aaa4 mo ¢usuke: festivai.lseptember.ru/articles/310656 17. @opmupoBanne YMEHHN yYaIIuXcs periaTh GU3NIeCKue
3amaqn: revolution. allbest. ru/physics/00008858 0. html
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