MMHHCTEPCTBO ITPOCBEIMEHUSI POCCUHICKOH ®EJEPAIIUH
MYHHIHIAJIbHOE KaseHHOoe 0011e00pa3oBaTe/IbHOE yUpesKIeHHe CPeaHsist
obmeobpazoBatenbHasi mKkoaa Ne 4 uvenu 5. . Kynnupina
MyHnununajabsHoe o6pasopanue Ycrb-Jlabunckui paiion

MKOY COHI Ne 4
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Yerp-Jladnncek 2023 r.






HopmaruBHas 6a3a

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

®denepallbHBII rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 0011ero oopazosanus (IIpukas
MunucrepcrBa obpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897, B pegakumu npukasa
MunucrepcTBa oOpaszoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 aexabpst 2015 r Ne 1577);

e [Ipumepnas ocHOBHast 0Opa3zoBaTeIbHAs IPOrpaMMa OCHOBHOTO 0011ero 06pa3oBaHusi, 0J00peHHas peleHueM
benepanbHOro yueOHO-METOIUNIECKOT0 00 IMHEHMSI 110 00IIeMy 00pa3oBaHuIO (TpoTokoi ot § amperns 2015 1. Ne
1/15);

e @enepanbHblil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIONMYIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepaniuy K UCIOIB30BaHUIO B 00pa30BaTeIbHOM IIpoliecce B 0011e00pa30BaTeIbHbIX OpraHU3aLUAX
IPY peaTH3airy UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX TPOrpaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'0O 001I1[ero, CcpeIHero oo1iero o0pa3oBaHus, yTBep kKJIeHHbIN nprukazoM MuHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ n3MeHEHUAMHU U JONIOJIHEHUSMHU.

e  @enepanbHbIil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit @denepanuu K UCHOIB30BaHUIO B 00pa30BaTeNbHOM Ipoliecce B 0011e00pa30BaTeIbHbIX OPTaHU3aALNAX
IpU pealn3alri UMEIOLINX TOCYAaPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHbIX IPOrpaMM Ha4yajibHOI'O O0IIEro,
OCHOBHOTO O0I1I€T0, CpeTHEr0 O0IIero 00pa3oBaHus, yTBEPKIEHHBIN MTpHUKa3oM MuHHUCcTepcTBa 00pa30BaHus U
Hayku PO ot 31 mapra 2014 roga Ne 253 ¢ U3MEHEHUSAMH U IOTIOTHEHUSIMH.

e [lepedyeHpb opranuzaiuii, OCyIecTBISIONIMX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE TOITYCKAIOTCS K
UCIIOJIb30BAaHUIO NP peain3allii HMEIOIIUX FOCyIapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM
HA4aJIbHOTO 00I1[Ero, OCHOBHOI'O OOIIET0, CpeiHero o01iero 0opa3oBanus, yTBEpKAeHHbINA Mprka3zoM MuHoOpHaYyKH
P® o1 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarenpHas MporpaMmma oCHOBHOTO o01iero oopazoBanus MBbOY Kuprunnesckas COILL;

e [IpumepHBIE MPOrpaMMbl BHEYPOUHO# aesTenpHocTH. HavansHoe u ocHOBHOE oOpasoBanue / [B. A. T'opckwid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3n. — M. : [IpocBemenne, 2014 — 111 ¢. —
(CrangapTbl BTOPOTO MOKOJICHHS).

e [Iporpamma ocHOBHOTO 00MIETO 0OpazoBanus. dusuka. 7 - 9 kmaccel (aBropsl:A.B. [epoimkun, H.B. ®unonosuy,
E.M. I'yrauk). @usuka. 7-9 xiaccer: padboune nporpammsl / coct. @50 E.H. TuxoHosa - 5-¢ u3a., nepepad.-M.: poda,
2015. — 400c.,

Jlata yTBEepKICHHUS: 29.08.2023r.
OO0111Ee KOIMYECTBO YaCOB: 102
VYpoBeHb peanuzanuu: 0a30BBIi




\ Cpok peaniuzanuu: \ 01.09.2023 - 31.09.2026




|. Ilnanupyemble pe3yJibTaThl 0CBOEHHSI KYPca BHEYPOUHOM JAesITeJIbHOCTH 10 pu3nKe

[TporpaMma no3BoJisieT 100UBATHCS CIACAYIONINX PE3yIbTaTOB OCBOCHUS Kypca BHEYPOUHOM JEATEIbHOCTH

OcHoBHasi rpynmna y4yammxcst Hdern ¢ OB3
(BKJIIOYASI HHTETPUPOBAHHBIX)
IIpenmeTHbIe MeTanpeameTHbie JIMYHOCTHBIE IpenmerHbie MeTanpeameTrHbie JIn4HOCTHBIE
- YMETb MOJIb30BaThCA P. —ymetsb paboTaTh nmo | -pa3BUBaTh - UMETh P. —ymets pabotaTh | -pa3BuUBaThH
METOJIaMU HAYYHOI'O IPEJI0KEHHBIM [I03HABaTEJIbHbIE IIPEJICTaBICHUE O | MO MPEJIOKEHHBIM | MO3HABaTEJIbHBIC




WCCIICIOBAHMSI SIBIICHHUIA
MIPUPOJIBL;

- IPOBOJIUTh
HaOJII0ICHUS,
TUTAHUPOBATh U
BBITIOJIHATh
IKCIICPUMECHTHI;
-00pabaThIBaTh
pe3yIbTaThl K3MEPEHHUIA,
- IPEJCTABIIATh
pe3yIbTaThl U3MEPEHUIT C
IIOMOILLIO TaOJIHIL,
rpadukoB U HopMyIL;

- 0OHapyKHUBATh
3aBUCUMOCTH MEXKILY
buznuecKuMu
BEIIMYMHAMU;
-00BSCHATH IOJTyYCHHBIC
pe3yJbTaThl U 1e1aTh
BBIBOJIBI;

-OLICHUBATh TPAHULIBI
ITOTPEIHOCTEN
pe3yabTaTOB U3MEPEHUH;
- yMeTh PUMEHSTH
TEOpPETUYECKHE 3HAHUS
1o (pu3uKe Ha MPAKTUKE;
-pemaTh Gpu3nuecKue
3aJauu Ha TPUMEHEHHE
MOJTyYEHHBIX 3HAHUA;

- BEIBOJUTH U3
HKCHEPUMEHTATBHBIX
(aKkTOB 1 TEOPETHUECKUX
Mojienelt pu3ndeckue
3aKOHBI;

- YMETbh JJOKJIA/IbIBATh O
pe3yJIbTaTax CBOETO

UHCTPYKIUSAM; YMEHUE
U3JIaraTh MBICTU B
YETKOM JIOTUYECKOM
MOCIIEI0BATEIHHOCTH;
aHAIU3UPOBATH
COOCTBEHHYIO padoTy:
COOTHOCHUTb IUJIaH U
COBEpIIICHHBIE
orepaiuu, BIICIATh
JTarbl U OLIECHUBATH
Mepy OCBOEHUS
KQXKJ0T0, HAaXOUTh
OIIINOKH,
YCTaHABIIMBATh UX
MPUYUHBL.

I1. — opueHTHPOBATHCS
B CBOEU CUCTEME
3HAHUI: OTJINYATh
HOBOE OT YK€
W3BECTHOTO;
nepepabaThIBaTh
MOJTyYEHHYIO
uH(pOopMaIInIo, AeNaTh
BBIBOJIBI B PE3YJIbTATE
COBMECTHOM paboThI
BCETO KJlacca; yMeTh
AHATU3UPOBATH
SIBIICHUS

K. — ymers paborats B
nape ¥ KOJUICKTHUBE;
3P PEeKTUBHO
pacnpeensTh
00s13aHHOCTH

HUHTEPECHI,
I/IHTGHHCKTyaJIBHbIe nu
TBOPYCCKHE
CIOCOOHOCTH

yYUaluxcs;

- MOTUBUPOBAThH CBOH
JICHCTBUS; BBIPAKATh
TOTOBHOCTbH B JIF000#
CUTYaIlMH TIOCTYITUTh
B COOTBETCTBHHU C
npaBUIaAMHA
MTOBEJICHUS;

- BOCIIPUHUMATH PeYb
VAUTEISA
(OTHOKJIACCHUKOB),
HETIOCPE/ICTBEHHO HE
0OpalIeHHYIO K
ydameMycs;

-OILICHUBATh
COOCTBEHHYIO
yueOHYI0
JIeITEIbHOCTh: CBOU
JOCTHKCHHUS,
CaMOCTOSITENTbHOCTD,
HHUIIUATUBY,
OTBETCTBEHHOCTH,
[IPUYMHBI HEeyZa4

npupojie
BAKHENIINX
(bU3UIECKUX
SIBJICHUI
OKPYXKAroIIero
MUpa U TOHUMATh
CMBICT
buzneckux
3aKOHOB;
-IEMOHCTPHUPYIOT
yMEHHE
paborath ¢
pa3HbIMH
HUCTOYHUKAMU
nHpopManuu;
-yMETh
MPUMEHSITh
TEOpETHYECKHE
3HAHUSA O
¢u3uke Ha
MIPAKTHKE;

- YMETH
UCIIOJIb30BaTh
MOJIy4YEHHBIE
3HAHUSA B
ITOBCEJHEBHOM
JKU3HU (IKOJIOTHS,
OBbIT, OXpaHa
OKpY’Karollen
cpenpl)

- IPOBOANTH
HaOJIFOJEHUS
buznueckux
SIBIICHUIA;
-U3MEPSIThH
buznvecKue

UHCTPYKIUSM;
yMEHUE u3JlaraTh
CBOM MBICIIU B
JIOTUYECKOHN
MOCTIEI0BATEILHOCT
u;

I1. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOTO;
nepepadaThIBaTh
MOJy4YEHHYIO
UH(OPMALHIO,
JIeJIaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOH
paboThl BCEro
KJ1acca; yMeTh
Ha0II0aTh U
OTIHCHIBATh
SIBJICHUSI

K. — ymers
paboTaTh B ape u
KOJUIEKTHUBE;

UHTEPECHI;

- MOTUBHPOBATH
CBOMU JICHCTBHS,

- BOCIIPUHUMATh
pedb yauTens
(OJTHOKJIACCHUKOB),
HEMOCPEJICTBEHHO
He O0palleHHYIO K
y4amemMycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSTeITbHOCTD




UCCIICIOBAHMS,
- y4acTBOBaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOTIPOCHI;

-HCIIOJIb30BaTh
CIPaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOUYHHUKH
uHpOpMaLIUH.

BCIIMYHHBI

B nmponoecce BHeypO‘{HOﬁ ACATCJIBHOCTH B IIKO0JIC PeIIAOTCHA CJICAYIOIINE KOPPECKINUOHHO-PasBUBaAOIIHUE 3aqa'un:

1. Pazsumue u xoppexyus eHuUManus

2.Dopmuposanue YHUBEPCANbHBIX YUeOHbIX YMEHUL

3.Pazsumue peuu

Coaep:kaHue BHeypouHOii AesiTeIbHOCTH 0 pusnke «O3axavyennast puanka»7 Kiace

Ha3Banue pa3agesa (TeMbl)

ConeprxaHue y4eGHOT0 mpeaMeTa, Kypca

HepBOHa‘laJII)Hble CBECACHHUA O

CTPOCHUH BELIECTBA

Llena nenenwust u3MepuTenbHoro nmpubdopa. OnpeneneHue MeHbl AeTeHUS U3MEPUTETHLHOTO HUIHH]IPA.
Omnpenenenne reoMeTpUYECKUX pa3MepoB Tena. M3roroBienre naMeputensHoro nuinHapa. Mamepenue
TeMIiepaTypsl Tena. ismepenne pasMepoB Majbix Tel. 3MepeHue TOIIMHB JTUCTa OyMard.




B3aumoneiicTBue TeJ

N3mepeHue ckopocTH ABMKeHUS Tena. M3amepenue Macesl Tena HenpaBuibHON Gopmbl. VizMepenue
IUIOTHOCTH TBEpJOTO Tena. Mizmepenue oobemMa mycToThl. MecnenqoBanne 3aBUCHMOCTH CHITBI TSKECTH
oT Maccel Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. CliojkeHue Cul, HalpaBJIeHHBIX 110 OTHOU
npsaMoii. I3Mepenue »ecTKOCTH NpyKuHbIL. M3mMepenne kodppuimeHTa CHUIIbl TPEHUS CKOJIbKEHHS.
Pemenne HecTaHIapTHBIX 33124

3. | daBuenue. [laBjieHue KuUIKoCTE 1 HccnenoBanue 3aBUCMMOCTH AABJICHUS OT IJIOWAAN TOBEpXHOCTU. OnpeiesieHue NaBiIeHus
9308 TBEPJOTO Tela. Brruncienue cuiibl, ¢ KOTOpoi atMocdepa JaBUT Ha MOBEPXHOCTH cToja. OnpenencHue
Macchl Telna, IiaBarolero B Boje. OnpeaeneHue IIOTHOCTU TBeporo Tena. OnpeaeneHue oobema
KycKa JipJia. MI3ydenue ycnoBus 1iaBanus Ten. Penienre HecTaHJapTHBIX 3a1a4
4. | PaboTa u MOIIIHOCTb. Beruucnienre paboThl 1 MOITHOCTH, Pa3BUBAEMON YUEHHKOM pu moabeme ¢ 1 Ha 3 aTax.
3 Onpeznenenue BeIUrphlia B cuiie. HaxoxxaeHue 1ieHTpa TshKecTH I10ckoi ¢purypsl. Beruncnenue KI1/{
Heprus HAaKJIOHHOM INTOCKOCTH. M3MepeHne KnHeTHYeCcKon sHeprun. M3mepenne noTeHuuaibHOU SJHEPTIUH.
Pemenne HecTaHapTHBIX 3a/1a4.
8 KJIaccC
Ne Ha3panue pa3agesa (TeMbl) Conep:xanue yueOHOIo npeamera, Kypca
1. | ®usnueckunii MeTox U3yUeHHUS Onpenenenue 1eHbI JeneHus MpuOopoB, CHATHE NoKka3zaHuid. OnpeeneHne norpemHocTei
NPUPOALI: TEOPETHYECKHI U U3MEPECHUM.
IKCIMEPUMEHTAIbHBIN
2. | TensoBbIe sIBJIEHUSI U METOABI UX Omnpenenenue yIMHEHMs Tela B IIPOLiECCe U3MEHEHUS TeMIlepaTypsl. Perenne 3anaq Ha
O — orpeziesieHue KOJMYeCTBA TEIIOThL. [I[puMeHeHne TernaoBoro pacmperus s perucTpaliu
Temneparypsl. McciaenoBanue nporeccoB IUIABJIEHUS U OTBepAeBaHus. M3ydueHue ycrpoiicTsa
Ter10BbIX ABuraresneil. [IpuOopsl 1715 n3MepeHus BIaXKHOCTH BO3/1yXa.
3. | DaeKkTpuYecKHUe SIBJIEHUSI U METOIbI Omnpenenenue yieabHOro CONPOTUBIICHUS TPOBOAHMKA. 3akoH OMa i ydacTka 1enu. Pemenue
e — 3az1ad. HCCHC,ZEOB&HI/IC U UCIOJIb30BaHUE CBONWCTB AIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
notpebnseMoil anextposneprun. Pacuer KII/] anextpuueckux yctpoicTs. Pemenue 3a1a4y Ha 3aK0H
Jxoyis -JIeHna.
4. | DiekTpoMarHuTHbIE SIBJIEHUS [Tomydyenue n pukcupoBaHHOE M300pAKEHNE MATHUTHBIX ToJieH. M3ydeHne cBOHCTB
anekTpomarHuta. 3ydeHue Moienu 31eKTpoABUraTess. Perenre kadeCTBEHHbBIX 3a]1a4.
5. | OnTuka N3ydenue 3akoHOB oTpakeHus. HaOnroaeHue orpaxxeHus u npejaoMieHus ceera. M3o0paxkenus B

muH3ax. OrnpeeneHue riIaBHoro (POKyCHOTO pacCTOSHUS M ONTUYECKON cuiibl JIMH3bI. Habmonenue
uHTepdepeHIy cBeTa. Pemenne 3aqay Ha npenomiieHue ceta. HalmaroneHne noiHoro oTpaxxeHus
CBETA.




9 kJjacc

Ne Ha3Banue pa3aesa (TeMbl) Conep:xanue y4eOHOI0 MpeaMeTa, Kypca

1. | Maraerusm Kommac. [Ipuanun pa6otsl Maraut. MarauThl OJIOCOBBIE, 1yroBble. MarHuTHas pyaa. MarautHoe
nosie 3emiu. M3roroBnenue Maraura. Pernienre kaueCTBEHHbIX 3a/1a4.

2. | DiekTpocTaTuKa DneKTpuYeCcTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UTPYIIKaX. DIEKTPUUYECTBO B ObITY. YCTpoicTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a/1a4.

3. | Cger Hcrounuku cBera YcTpoiicTBo riasza. ConHeunsle 3ailunku. Tens. 3aTmMeHue. L{BeTa kKOMIIakT 1ucka.
MpbuibHbii criektp. Panyra B npupoge. Jlynusie u Conneunsie 3aTmenus. Kak ciomars nyu? Kak
3a)keub OroHb? PellieHne HecTaHIapTHBIX 3aj1a4.

MeTtoabl 00yueHuss 1 GopMbI OPraHU3aANUM 1eATEILHOCTH 00yYAKIINXCS
Peanmaunﬂ IIporpamMmaI BHCypO‘IHOﬁ ACATCIIBHOCTH ((OSa,Z[a‘leHHaH (1)I/I3I/IKa>> npeanojaracT HANBUAYAJIIbHYIO U I'PYHIIIOBYIO pa60Ty

oOyuaronuxcsi, JIaHUPOBaHUE U MTPOBEIEHUE HCCIIET0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp AAHHBIX JUISl pEIIEHUS MPAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY [OJIy4YEHHBIX PE3Yy/IbTaTOB, U3rOTOBIEHHE ocoOuil u Mojenel. [Iporpamma nmpeycMaTpuBaeT He TOJIBKO 0Oydaronye u
pa3BUBAIOIIKE 1IEIH, €€ pearu3alus cocoOCTBYET BOCIIUTAHUIO TBOPYECKOM JIMYHOCTU C aKTUBHOM *KM3HEHHOM no3unueil. BRICOKUX pe3ynbTaToB
MOTYT IOCTUYb B JAHHOM CJIy4ae He TOJbKO YYEHUKHU C XOPOLIeH MIKOJIbHOHN YCIIeBaeMOCThIO, HO M BCE 1IeJICyCTPEMIICHHBIE aKTUBHBIE Pe0sTa, yikKe

cienaBiIre cBoi MpoeCcCHOHATIBHBIN BHIOOD.

OO6yuenue ocyuiecTBisieTcs npu nojaepxkke LlenTpa o6pa3oBanus ecTeCTBEHHO-HAYYHOW HampaBieHHOCTH «Touka pocTay, KOTOPHIH

CO3JIaH JUIsl pa3BUTHS Y 00yJaroIUXCcs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOM, HH(POPMAIIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUECKOTO U
KpEaTHUBHOTO MBIIIIJIEHUS], COBEPILIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HANPABJIEHHOCTH, a TAKXKe /U1 MPAKTUYECKONW OTpabOTKH yueOHOTo
MarepHaia rno yueoHomy npeamery «Duzukay.

TemaTnueckoe mianupoBanune (1200 odyuenus)



7KJace

Haumen Conep:xkanue Koanuecr ®opma Hcnoan3oBanue Hara
OBaHHE BO 3aHATUHA o0opynoBanns «Touka
pasaena 4acoB pocTay
1 BBoaHoe 3anaTHE. IHCTPYKTaX MO0 TEXHUKE OE30M1aCHOCTH. 1 Oecena O3HaKkoOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" nudpoBoii maboparopueit
"Touka pocra"
(memoHcTparnus
TEXHOJIOTUH U3MEPEHUS)
. [lepBoHaya/ibHbIE CBEJIEHUS O CTPOEHUM BellleCTBA 74
2 OkcniepuMmeHTanbHas padora Ne 1 «Onpenenenue 1eHbI AeTCHUS 1 sKcnepuMeHT | JIunelika, JeHTa MepHasi,
Pa3IUYHBIX IPUOOPOBY. WU3MEPUTEIIbHBIN TUIUHIP,
Ha 6a3e ILlenTpa "Touka Pocta" TEPMOMETP, TaTUUK
TEeMIEPATYPhI
3 OkcnepuMeHTanbHas padora Ne 2 «OnpeneneHne reOMeTpHYECKUX 1 sKcrepuMeHT | Habop reomeTpruuecKux
pa3MepoB TEN. Ten
Ha 6a3e LlenTpa "Touka Pocta"
4 [Tpaktrueckas padora Ne 1 «M3roToBieHne n3MEpUTEITHHOTO 1 MpaKTUyecKas
AJTUHIPAY pabora
5 DkcniepuMeHTaNTbHAS pabota Ne 3 «M3mMepeHune TeMIepaTyphl T 1 AKCIIEPUMEHT
6 DkcniepuMeHTaNbHas padota Ne 4 «3MepeHne pazMepoB MabIx 1 AKCIIEPUMEHT
TE.
7 OxcnepumeHTanbHas padota Ne 5 «3mepeHne TONIIUHBI JTUCTA 1 AKCIEPUMEHT
Oymaru»
I'nasa Il. B3zaumopeiicrBue Tea 129
8 DkcniepuMeHTaNbHAs pabota Ne 6 «3mMepeHue cKopoCcTH ABUKCHHUS 1 AKCIIEPUMEHT
TEI.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOIO JIBUKEHHS» 1 pelieHune
3a1a4y
10 OkcnepumeHTanbHas padora Ne7 «M3mepenue maccnl 1 kamm 1 SKCIIEPUMEHT 3IIEKTPOHHBIE BECHI

BOJIBI.
Ha 6a3e Llentpa "Touka Pocra"




11 DkcnepuMmeHTanbHas padota Ne 8 «l3mMepeHne mIoTHOCTH KycKa 1 sKcnepuMeHT | JIunelika, JieHTa MepHasi,
caxapa» MU3MEPUTENIbHBIN TUIUHAD,
Ha 6a3e [lenTpa "Touka Pocta" HIIEKTPOHHBIE BECHI
12 DOkcnepuMeHTanbHas padora Ne 9 «3mepenue miIoTHOCTH 1 JKcnepuMeHT | JIuHelika, JieHTa MepHasi,
XO35IIICTBEHHOI'O MBLIa». MU3MEPUTENIbHBIN TUIUHAP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «[110THOCTH BemecTBa. 1 pelieHue
3a1a4y
14 OkcnepumenTanbHas padora Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJa.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OkcnepuMmeHTanbHas padota Ne 12 «CrnoxxeHne cuil, HarpaBiICHHBIX 1 skcriepuMeHT | IlTaTus, peraar, JnHelKa,
10 OAHOUN IPSAMOI». JIBa OAMHAKOBBIX TPY3a, IBa
Ha 6336 LleHTpa ”TOLIKa POCTa" 6JIOKa, HUTBb HECPACTSXKUMaAs,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHne xecTKOCTH 1 skcniepuMeHT | Lltatus ¢ kpenexom, HaOOP
NPYKUHBDY TpYKKH, HAGOP TPy30B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCUKA, TAHAMOMETP
18 OkcnepumeHTanbHas padora Ne 14 «M3mepenue koapduimenta 1 OKCIIEPUMEHT | JlepeBsiHHBIN OpYyCOK,
CHJIBI TPEHUS CKOIBKCHHUSI. HaOOp rPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" YyecKasi CKaMbs,
JMHAMOMET]
19 Pemenue 3ana4 Ha Temy «Cuita TpeHHSD. 1 pelieHne
3a/1a4
I11. JaBienue. JlaBjieHne :KUJAKOCTEH U ra3oB 74
20 OkcniepuMeHTaNbHas padota Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JABJIEHUS OT IUIOIIAIA TOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus 1 JKCIIEPUMEHT
WIMHIPUYECKOro Tenay. Kak Mpl Buaum?
22 OkcnepumeHTanbHas padota Ne 17 «BberauciieHne Cuibl, ¢ KOTOPOi 1 AKCIICPUMEHT

aTMoc(depa JaBUT Ha MOBEPXHOCTH cToay. [louemy Mup
Pa3HOIBETHBIN.




23 OkcniepuMeHTaNbHAs padota Ne 18 «Omnpenenenue macchl Tena, 1 AKCIIEPUMEHT
IIJIABAIOILIETO B BOJEY.
24 OkcnepumeHTaibHas padora Ne 19 «OnpeneneHue nIoTHOCTH 1 dKcnepuMeHT | Jlunelika, neHTa MepHas,
TBEPJOTO TEJIAN. M3MEPUTENIbHBINA HUIUHAP,
Ha 6a3e LlenTpa "Touka Pocta" 3JIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a1a4 Ha TeMy «lliiaBaHue Tem». 1 pelieHne
3a/1a4
OkcnepumeHTanbHas padota Ne 20 «V3yueHue yCcIOBUA IJTaBaHHS 1 sKcriepuMeHT | AnHamomerp, mTaTus
26 TEI. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" UUIMHAP
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTb, IOBapEHHAs COJIb,
TajiouKa Ij1d nepeMenin-
BaHUA
IV. PaboTa 1 MOIITHOCTH. JHEPTHUA 84y
27 OkcnepuMeHTanbHast padora Ne 21 «Beraucienne padboTHl, 1 DKCIIEPUMEHT
COBEPIIEHHOH IIKOJILHUKOM IIpH TIogbeMe ¢ 1 Ha 2 aTax»
28 OxcnepumeHTanbHas padota Ne 22 «BrraucieHne MOIIHOCTH 1 SKCIIEPUMEHT
pa3BUBaeMOU MIKOJILHUKOM IMPH MoJbeMe ¢ 1 Ha2 aTaxk»
29 DkcnepuMeHTanbHas padota Ne 23 «OmnpeneneHue BHIUTPHIIIA B 1 skcriepuMeHT | IloaBukHbli 1
CHUJIe, KOTOPBIN AAaeT MOJBUKHBIA U HETIOJBUKHBIN OJIOK. HCTIO/IBHKHBIN OII0KH, HAaOOp
Ha 6a3e Ilentpa "Touka Pocta" I'PY30B, HUTbH, TUHAMOMCETD,
IITaTUB, TMHEHKA
elIeHue 3a7a4 Ha TeMy «Pabota. MoIIHOCTbY. €IIEeHNE
30 P Pa6 M 1
3a1a4
31 OxkcnepumeHnTanbHasg padora Ne 24 «Beruucnenue KI1JI HaknoHHOM 1 skcniepuMeHT | Llratus, Mexannyeckas
TIJIOCKOCTH. CKaMbs1, OPYCOK C KPIOUKOM,
Ha 6a3ze Ilentpa "Touka Pocta" JHelka, Habop rpy3oB,
JAUHAMOMCTD
32 OxcnepumeHTanbHas padota Ne 25 «3MepeHne KUHETUUECKOU 1 AKCIEPUMEHT
SHEPTUU TeJay
HIeHUE 3a7a4 Ha TeMy «KuHeTnueckas 3Heprus». ICHU
33 Pemenue 3anau Ha Te Kunernueckas sHe 1 elIeHne

3a1a4




34 HToroBbiii KOHTPOJIb 3HAHUM. 1 JUTAKTUYECKO
€ 3aJlaHue
34
Hmozo
TemaTnuyeckoe mianupoBanue (2 200 odyuenus)
8kuace
HMeH JIN4ecT 10J1b30BAHU
Haume Coaep:xanue Ko ec ®opma HUcnoanzoBanue aTa
OBaHHeE BO 3aHATHHA obopynoBanus «Touka
pasneJa 4acoB pocTa»
|. ®dusuyeckuii MeTO M3yYeHHUSs MPUPO/IbI: TEOPETHYECKHUI U 34
IKCIEPHUMEHTAIbHbIH
BOAHOE 3aHATHE. NHCTpyKTaX 10 TEXHUKE OE€30M1aCHOCTH.
1 B Uuctpy 0 1 Oecena O3HaKOMIICHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
2 OkcnepuMeHTanbHast padota Ne 1 «OnpeneneHue EHbI JeIeHUsS 1 9KcHiepuMeHT | Jlunelika, eHTa MepHas,
npuOOpPOB, CHATUE MTOKA3AHUI» M3MEPHUTEIBHBIH LIMIHHAD,
Ha 6a3e Ilentpa "Touka Pocta" TEPMOMETD, TaTIUK
TEMIIEPATYPBI
3 Onpenenenne NorpemiHocTel N3MepeHusl. Pernenre kaueCTBEHHBIX 1 pelieHne
3ajad. 3a1a4y
I'nasa |l. TenJioBble IBJIEHHS M METOAbI HX HCCJIEI0BAHUS 8u
4 Onpenenenue yyIMHEHHS Tela B IPOLECCE N3MEHEHUS 1 OTIBIT - JlaGopaTopHblii
Yy
TEMIEPATYPHI WCCIIEIOBaHUE | TEPMOMETP, NaTYUK
Ha 6a3e [lentpa "Touxa Pocra" TEMIIEPATyphl
5 Pemienue 3ana4 Ha onpeaeeHUE KOJIMYECTBA TEILIOTHI. 1 peleHue
3aja4
6 [IpuMmeHeHNe TEMIOBOrO pacIupeHUs sl pErUCTpalyu 1 IIpEe3EHTALNS




TeMIepaTypbl. AHAIH3 U 00001IeHNE BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 DkcniepuMeHTaNbHAsI padoTa Ne 2 «ccrnenoBanue mpoIeccoB 1 SKCIIEPUMEHT | JlaTumk TemMmepaTypel,
IJIABJICHUSA U OTBEPACBAHUY. KaJIOpUMETP, COCY C
Ha 6a3e LlenTpa "Touka Pocta" TAIOLNM JIBZIOM, COCYA €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [IpakTuueckas padora Ne 1 «3yuenue cTpoeHUs KPUCTAILIIOB, UX 1 IIpaKTU4YecKast
BEIPAILITUBAHUE. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JIEKLIUSA
10 [Tpubops! 151 ©3MEPEHUS BIAKHOCTH. DKCIIEpUMEHTAIIbHAS paboTa 1 SKCHepUMEHT | JaT4uk TeMmeparypel,
Ne 3 «Omnpenenenue BIaKHOCTU BO3IyXa B KAOMHETAX IIKOJIbD» TCPMOMETP, MapJisd, COCY C
Ha 6a3e llenTpa "Touka Pocra" BOJOH
11 Pemenne kauectBeHHbIX 3a7a4 Ha onpeaenenue KI1/] remiosoro 1 penieHue
neuratens. https://uchitel.pro/3agaun-Ha-KOa-TEII0BbIX- 3a7a4
BHUTATEICH/
I11. DiekTpUYeckne ABJIEHUSI U METOAbI X UCCIET0BAHUSA 8u
12 [TpakTuueckas pabota Ne 2 «OmnpeneneHue yaeabsHOTO 1 npakTudeckas | HaTyuk HanpsoKeHus,
COIPOTUBJICHUS Pa3INYHBIX IIPOBOJHUKOBY. pabota BOIILTMETP JIBYXIpPE/ICIbHBIN,
Ha 6a3e Ilentpa "Touka Pocta" MCTOYHUK ITHTAHWA,
KOMIIJICKT IPOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3anad. 1 pelieHue
3a1a4
14 HccnenoBanue v UCTOIB30BAHUE CBOMCTB AIEKTPUUECKUX 1 HaOII0/IeHNE
KOHJIEHCATOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTb CONPOTUBIIEHUS TPOBOIHUKOB OT 1 perieHne
TeMIIepaTypHl. 3a/1a4
16 [TpakTrueckas padora Ne 3 «Pacuet norpebdsiemoit 1 npakThueckas | JlaTuuk Toxa, raTank
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HaIPpSKCHUSA, aMIICPMETP
Ha 6a3e IlenTpa "Touka Pocta" ABYXTPEACTBHBIN, BOJTBTMETD
JBYXIpPEAEIbHBIN, JIAMIIOYKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIIFOY
17 Pacuer KII/] anexTpuueckux ycTponCTB. 1 pelieHue

3aga4d



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

18 Pemenne 3anay Ha 3akoH J[xoyid - JIenna. 1 peuieHue
3a1a4y
19 Pemtenue kaueCTBEHHBIX 3a1a4. 1 JIeI0Basi Urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS S4y
20 [Tonydenue u pukcupoBaHHOE U300paKEHNE MAarHUTHBIX TOJIEH. 1 npakTuyeckas | JlemoHcTpauus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM». 1aTYNK MAarHuTHOTO
oJIs, ABa
mTaTuBa, KOMIUICKT
IIpOBOJOB, HCTOYHHUK TOKaA,
KIIIO4
21 N3ydeHue CBOMCTB AJIEKTPOMArHuTa. 1 HaAOJIFO[IcHUE
22 N3ydenue Mosienu 31eKTpOABUTATENsL. 1 JIEKIHS, IEM.
HKCIIEPUMEHT
23 DKCcKypcusl. Oecena
24 Pemrenne kauecTBEHHBIX 3a7a4. 1 perieHne
3a1a4y
V. OnTuka 10
25 N3ydeHune 3aKk0HOB OTpaKEHUS. 1 JIEKLIUS, JIEM.
HKCIIEPUMEHT
26 OxkcnepumenTanbHasd padora Ne 4 «Habmronenue oTpakeHus u 1 sKcTIepuMeHT | OcBeTuTeNb ¢ HCTOYHUKOM
IIPEJIOMJICHUS CBETA. cBeTa Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocta" HATaHUSA, KOMILIEKT
NPOBOJIOB, LIeieBas nuadpar-
Ma, HOJYUWINHAP, IIAHIICT
Ha IVNIOTHOM JINCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OkcnepuMeHTalibHas padota Ne 5 «300pakeHust B IMH3aX». 1 sKcriepuMeHT | OcBeTHTeNb ¢ HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IIejIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBIISIONIast C
HM3MEPUTEIHLHOMN IIKaOoM,
CcOoOMparoIye JIMH3HI,




pacceuBaronias JIMH3a, ciaiij
«Mogenb npeameTa B
penrtepe
28 OkcnepuMeHTabHas pabora Ne 6 «OnpezneneHue riaBHOTO 1 IKCTIEPUMEHT
(OKYCHOTO paCCTOSIHUSI U ONTHYECKOM CHIIBI JIH3BI».
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuun u 1 JKCIIEPUMEHT
T(PaKLIIU CBETA.
30 Pemienue 3aa4 Ha MpeIOMIICHUE CBETA. 1 pelieHue
3ama4y
31 DkcniepuMeHTaNIbHAs padota Ne 8 «Haburonenne moIHoro 1 IKCIIEPUMCHT
OTpaKEHUsI CBETa.
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4
33 3amuTa mpoekToB. [IpoeKTHI. WCCJICIOBAHHSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO
€ 3aJaHne
34
Hmozo
TemaTnueckoe mianupoBanue (3 200 odyuenus)
Oknace
Haumen Conep:xkanue Koanuect ®opma HUcnoab3oBanue JlaTa
OBaHHUE BO 3aHATUH odopynoBanus «Touka
pa3aena 4acoB pocTa»
1 BBoanHoe 3anatue. IHCTpyKTaxk 1o TexHHuKe O0e3onacHocTu. 1 1 Oecena
. Marauerusm 94
OxcnepuMenTanbHasg padora Ne 1 «Kommnac. [Tpunuun paboTs». 1 SKCIIEPUMEHT
3 [TpakTrueckas padota Ne 2 «OpueHTHpPOBaHUE C TIOMOIIBIO 1 MpaKTHUIecKas
KOMITaca. pabora




4 Marnwutsl. [lefictBue maruutoB. Pemenue 3agaq 1 HaOIoIeHUE,
pelieHue
3aja4
OkcniepuMmeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTaMu.
Marnutnas pyna. [lonesnsie uckomnaemsie Camapckoii 001acTu. [pe3eHTalus
JleficTBrE€ MarHUTHOTO NOJs. MarHuTHOE NoJIe 3eMIIU. JleMoHcTpanus
Ha 6ase Llentpa "Touka Pocra" «H3mMepeHne 10Jisi NOCTOSH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM Mar"HuT IOJIOCOBOH
8 JleiicTBrEe MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMmeHTalbHas padota Ne 4 «3roToBiieHHE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKToB. WCCIICTOBAHMUS
I'naBa Il. DnexkrpocraTnka 94
11 OkcnepuMeHTanbHast pabora Ne 5 «CraTuyeckoe 3JeKTPUIECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXHO CcTaTUYeCKOe IeKTpUUecTBo. Pemenne 3a1auy 1 pelieHne
3a1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE OMBITHIY. 1 DKCIIEPUMEHT
14 DneKTpUYecTBO B Urpymikax. Cxembl paboThI 1 MpaKTUyecKas
pabora
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoilcTBO GaTapeiku». 1 HabroieHNe
17 DkcniepuMeHTaNIbHAS pabota Ne 8 «300peTaem GaTapeiky». 1 MpaKkTHIecKast
pabora
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
VCCIIEIOBAHMUSI
19 IIpesenTanus MpoeKTOB. 1 Hay4yHbIE
MCCIIEIOBAHMUS
20 [IpesenTamus mpoeKToB. 1 Hay4JHbIE

HUcciIeca0BaHus




I11. Cer 15y
20 Hctounuku cBera. nekuus, geM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" SKcrepuMeHT | cBera Ha 3,5 B, ncrounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, IIeneBas quadpar-
Ma
21 Kak Me1 Buanm? JIEKLIMA, IEM.
AKCIIEPUMEHT
OYeMY MHUp Pa3HOLBETHBIH. JEKITHS
22 I1 y
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCHIEPUMEHT
24 OkcnepuMenTanbHast padota Ne 10 «ConHeuHble 3aiiUUKI» sKcriepuMeHT | OcBeTuTeNb ¢ HCTOUHUKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUS, JEM.
AKCIEPUMEHT
26 Panyra B npupoge. IIPE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak nmonyuurts panyry?». SKcIepuMeEHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, uctouHuk
MUTAHUS, KOMIUIEKT
MIPOBO/JIOB, HIEJIeBast
nuadparma, moTyIHIHHID,
TUTAaHIIET Ha MJI0THOM JIU-
CT€ C KPYTrOBBIM
TPaHCIIOPTUPOM
28 DKcKypeus Oecena
29 Jlynusie u CoHeuHbIE 3aTMEHUSI. JEKLUS, IEM.
AKCIEPUMEHT
30 Kak cmomars rya? Oecema
31 3a3epkainbe. JICKIIMA, IEM.
HKCIEPUMEHT
32 DOkcnepumeHTanbHas padota Ne 12 «3epkanay» 1 AKCIICPUMEHT




33 3amuTa mpoeKTOB 1 WCCJICTIOBAHHUSI

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

Hmozo

[Iporpamma npezmnonaraer pa3indnabie HOPMbI KOHTPOIIS MPOMEKYTOUHBIX U KOHEUHBIX PE3YNIbTaTOB. B pe3ynbraTe n3ydeHus: TaHHOTO Kypca
KOHTPOJIb 3HAHWH ¥ HABBIKOB yJaruxcs Oy/IeT MPOXOIUTh B TEYEHUE YUeOHOTO Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
IPAaKTUYECKUX paboT, TUCKYCCHI C BBICTPOCHHBIMHU JIOTHYECKMMH 1IETIOYKaMH U JI0Ka3aTesibcTBaMU. OIIEHUBAETCsl CaMOCTOATEIbHOCTD
BBINOJIHEHUS 3a]1a4, TaK )K€ paboTa ydyalluxcsi OLIEHUBACTCS C YUETOM UX aKTHUBHOCTHU, KaUeCTBA MOJITOTOBJICHHbIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH perieHus 3afad. OlieHuBaeTcs TakKe yJacTHe B 00CYKI€HNH, KaUYeCTBO 33/I1aBa€MbIX BOIIPOCOB, BJIa/ICHHE

MOHOJIOTMYECKOHN U INaJIOrMueCcKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrectanus 0 BHEYPOUHOH IeATETLHOCTH ydamuxcs 7-9 kimaccoB «O3axaueHnasi GU3NKa» MpoBOIUTCS B (hopme
JTUIAKTHYECKOTO 3aJJaHusl B LIETISX OMpPEeIeTICHHs CTENIEHN OCBOSHHS YHalIUMUCS Y4eOHOTO MaTepuaa Mo npakTUYeckon Gpusmke, B paMkax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMs.

3amaHusl OpUEHTUPOBAHBI HAa IPOBEPKY YCBOCHHUS COACPKAHUS PA3EIOB/TeM:

- 3aumooelicmeue mei (NIOMHOCMb 8eujecmad, Cula mpeHus, Koagguyuenm mpenus) (Mooyv [ kiacc);

- 91leMeHmbl CMAamuKu, Mmeniosvle AGNeHUs., INeKMPOCMAMUKA, 3aKOHbl NOCMOSAHHO20 MOKA, 3AKOHbl ONMUKU (MOOYIb 8 Knacc),
Dopma - duoakmuveckoe 3a0anue (mecmol, NPAKMUYecKue 3a0anus, peueHue meopueckux 3a0ai) COCTaBICHBI B IBYX BapHaHTaX.
Bpewmst BeImoHeHHs pabOThI — OJJUH YPOK.

Inan pa6orsl (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI banu 3a

3a/laHusA | COlePKAHUSA BBINOJIHEHHE
3aIaHuA

1 [IpakTrueckas pabdora. YMenne codpaTh TPaKTUIECKYIO 1

YCTAHOBKY COTJIACHO 3aJIaHHsI
2 OnpenenurenbHas Gopmyia 3HaHue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEITUYHUHBI CHUJIa TPCHHUS
3 N3mepenue dpuzndeckoit YMeHHe Moab30BaThCsl N3MEPUTEITLHBIMU 1




BEJIMYUHBI. npubopamu, oNpeseNaTh HeHY AeICHUs
puOOpPOB, U3MEPATH PUIUIECKYIO
BEJIUYMHY.

4 BoruucnurensHbie HABBIKA Bbraucnsate Gpu3nyecKyro BENIUUYHUHY, 1
3allUCBIBATh PE3YJIbTAT B €IUHHUIIAX
n3mepenus: CU

MakcuMaabHOE KOJIMYECTBO OAIIIIOB 32 BHIMOJTHEHHE paboThl coctaiser 10  Gaios.
BricraBiaenne otMeToK: orMeTKa «5» - 80-100% - 8-10 Gamra, ormeTka «4» - 66%-79% - 76ammoB,ormerka «3» - 30%-65% - 6 — 3 baia,
oTMeTKa «2» - MeHee 30% - 0 — 2 Ganna.

Hrorosas arrecranms 7 Kjiacca
«O3anavyennasi puzuka

BapuantNel

Hcnonw3ys pelyakHbIe BECHI, MEPHBIN ITWIMHAP, CTAKaH C BOJIOH, IIMJIMHJIP, COOEPUTE IKCIIEPUMEHTAILHYIO YCTAaHOBKY JIJISI OTIPEIeTICHUS
IJIOTHOCTU MaTepHuala, U3 KOTOPOro U3roTOBJIEH LUIHHIP.

B 6manke oTBeTOB:

e cJeNnaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH ISl ONpeieieHns o0bema Tena;

e 3anumute GOopMyIy IS pacueTa MIOTHOCTH;

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

® 3ANMIIKTE YUCIEHHOE 3HaYeHUe TUIOTHOCTH MaTepHalia UINHApPA.
Bapuant Ne2
Hcnome3yst Opycok ¢ KPrOYKOM, JHHAMOMETD ¢ TipezesioM m3mepenus 1H, nuaamomeTp ¢ npeaenom usmepenus SH, 2 rpysa maccoii 100r,
HATPABIISIONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY /ISl OTIpeieNieHus: KO DUIIUEHTa TPEHHSI CKOJIBKEHUS MEXITy OpYyCKOM U

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

e CJEJIaliTe PUCYHOK SKCIIEPUMEHTAIILHON YCTAHOBKH;



e 3anumure GopMyny g pacueTa Kod(hPUIMeHTa TPEHUS CKOJIbKEHHUS;

e VKaXwuTe pe3yibTaThl H3MEPEHUsS Beca OpycKa ¢ Tpy3aMH U CHIIBI TPEHUS CKOJIBKEHUS MPH JIBIKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTH
HAaMpaBJIAIOIICH;

e 3anummTe YMCIEHHOE 3HaUYeHHE K03 pULmeHTa TpeHHs CKOJIbKECHHUS.

OTBeTHI H KPUTEPUH OLIEHMBAHUS BBINOJIHEHUs 3a1anmii (7 Kjaacc)
Bapuant Nel
HV=V-V: 2) p=m/V

3ym=66T; V=56M1=56cm>, 4) p=12 r/em® = 1200 kr/m®.

Coaep:xkanue KpuTepus Banasbl
[TonHOCTHIO MPaBUIBLHOE BBHIMOJHEHHE 3aJaHMs, BKIIIOUYAIOIEee B ce0sl:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (dopmyiy A pacueTa HCKOMOW BEIIMYHMHEI IO JOCTYITHBIM JIJISl H3MEPEHHSI BETMUUHAM (8 OaHHOM Cyyae 05
onpeoeieHus NIOMHOCMU mea), 4
® TIPaBWIBHO 3alMCAaHHBIC PE3YIBTATHI MPSMBIX U3MEPEHUH (8 OGHHOM Cllyuae pe3yibmamsl U3MepPeHUsi MAccbl meid u

obvema mena);
e MOJIyYCHHOE MMPABHIHLHOE YUCIICHHOE 3HAUCHHE UCKOMOM BEJTMUNHBI

[TpuBeneHbI Bce NIEMEHTHI TPaBUIBHOTO OTBETa 1-4, HO JIOMyIeHa OIMOKa P BHIYUCICHUHU 3HAUYEHHS HCKOMOM
BEJINYUHBI.

nJIn

JlomyiieHa omroOka npu 06003HauYe€HUN €TUHUL] U3MEPEHUSI ICKOMON BETHYUHBL. 3
nJIn

JlomyiieHa onrOka B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJIM PUCYHOK OTCYTCTBYET, UITU
OTCYTCTBYET (pOopMyIa B 00IIEeM BHUJIE AJIS pacueTa HCKOMOM BETUMUHUHBI




CrenaH pUCyHOK 3KCIIEPUMEHTAJIbHON YCTAaHOBKH, IPABUIIBHO MPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUI BEJIMYUH, HO HE
3anucana ¢popmyJa Ui pacyeTa HCKOMOW BETMYMHBI, U HE MOJIyYeH OTBET.

nJjin

[TpaBUIBHO MPUBEIECHBI 3HAUEHUS MPSMBIX U3MEPEHUH BETUYMH, 3arucana popmyria s pacueTa HCKOMOM BeTMYHHBI, HO
HE NIOJIY4YEH OTBET, U HE IPUBEICH PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKH.

nim

[IpaBunbHO NpUBEIECHBI 3HAYEHUS MTPSAMBIX U3MEPEHUI, TPUBEACH PABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTaHOBKHU M (popMyia JuIst pacyeTa HCKOMOM BETMYNHBI

3anucaHbl TOJIBKO MPABWIHHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

nim

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U TIPEICTaBICHa IPABUIBLHO 3allCaHHas
dbopmyna i pacueéTa HICKOMOW BEINYHHBI.

nim

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMBIX U3MEPEHUH, U C/IeTaH PUCYHOK IKCIIEPUMEHTAIBLHON
YCTaHOBKH

Bce ciydan BbIOJTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEyKa3aHHBIM KPUTEPUSIM BbICTaBieHud 1, 2, 3 wiu 4 Ganos.
Pa3pozHennsle 3anncu. OTCyTCTBHE MONBITOK BBINOJIHEHUS 3a1aHUs

MaxkcumanvHoiu 6ann

Bapuant Ne2
1)

|

2) Fynp= Frp (Ipu paBHOMEPHOM JIBHYKCHUH ),

Fip=uN; N=P > Fuyp=uP;u=



3) Fynp =0,44 H; P=2,8H
4) 11 =0,16

Copaepxxanue kpurepus

Banasl

[TomHOCTBIO MPaBUIIbHOE BHITIOIHEHHE 33/1aHUS, BKIIFOYAOIIEE B CeOsi:

® CXEMaTHYHBIH PUCYHOK 3KCIICPUMEHTAIBHON YCTAaHOBKH;

e (opmymny mis pacu€éTa HCKOMOHN BEJIMUUHBI TTO TOCTYITHBIM JJII U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cliyuae 01 OnpedeneHus
Koa(puyuenma mpenus);

® TIPaBWIBHO 3aMMCAaHHBIC PE3YIBTATHI IPSMBIX U3MEPEHUH (8 OGHHOM Cllyuae pe3yabmamsl UsMepeHus 6eca meia ¢ 08yMs
epy3amMu U CUbl MPEHUst CKObICEHUSL),

e IMOJyYCHHOE MPABHIBLHOE YUCIICHHOE 3HAUCHHE UCKOMO BEJTMUNHBI

[IpuBeneHbI Bce AIeMEHTHI MPaBUIILHOTO OTBETa 1-4, HO TomyIieHa olnOKa NPy BEIUMCICHUH 3HAaYEHHS] HCKOMOM BEJIMYMHBI.
nJin

JlomnyiieHa onrOka npu 0003HauYE€HUU €TUHUL] U3MEPEHUSI ICKOMON BEHUUHBI.

nJin

JlomyieHa onrOKa B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJTM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dopmyna B o011eM BUi€ )1 pacueTa UCKOMON BEIMYMHBI

CrhenaH prCYHOK 3KCTIEpUMEHTAIBHON YCTAaHOBKH, MPABUJILHO MPUBEICHBI 3HAUCHUS IPSIMBIX U3MEPEHUH BEIMYUH, HO HE 3alHcaHa
dhopmyna g pacueTa ICKOMOM BEJIMUMHBI, H HE TTOJTYYEH OTBET.

N

[IpaBmiibHO NpUBENEHBI 3HAYEHUSI IPSMBIX U3MEPEHU BEINUMH, 3ancana GopMyia AJisl pacyeTa HCKOMOM BETMUYMHBI, HO HE
MOJIy4eH OTBET, U HE MPUBEACH PUCYHOK KCIEPUMEHTAIBHON YCTaHOBKHU.

N

[IpaBuiIbHO MPUBEICHBI 3HAYCHUS MIPSIMBIX U3MEPEHUH, IPUBEACH MPABUILHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCIIEPUMEHTAJILHONW YCTAaHOBKH U (popMyra Juis pacueTa HICKOMON BETHUNHBI




3anucaHbl TOJIBKO PABWIIHHBIC 3HAYCHHS MPSIMBIX U3MEPEHUMN.

NJIn

[TpuBeneHO MPaBUILHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX M3MEPEHUH, U TIPECTABJICHA MPAaBUIILHO 3aKucanHas GopMyia s
pacyeTa HCKOMOM BEJIMYUHBI.

NJIn

[IpuBeneHo npaBMWIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSMBIX H3MEPEHUH, U CICIaH PUCYHOK SKCIIEPUMEHTATLHON YCTAHOBKH

Bce ciyyan BBINOHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPUSM BhICTaBieHus 1, 2, 3 unu 4 6amos.
Pa3pozHennsle 3anncu. OTCyTCTBHE MONBITOK BBINOIHEHUS 3a1aHUs

Maxcumanvuoiii 6ain




Inan pa6orsl (8 kiaacc)

Homep | IlpoBepsiemblie 3JIEMEHThI IIposepsiembie yMeHH S ban 3a
3a/laHusl | COeP KAHUSA BbINOJIHEHHE
3aaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SBIICHUI TETUIOTPOBOIHOCTH 1
1.2 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus TeJl. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOTO TOKA [IpakTudeckue ymeHus o paboTe ¢ AIEKTpOIpruOOpamMu. Y MEeHUE 4
HaXOXICHUS BEIIMYMHBI KCIIEPUMECHTAIBLHBIM METOJIOM
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHUE SBJICHUHN TETUIONPOBOIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEILIECTBA
2.3 3aKOHBI MOCTOSITHHOT'O TOKA [IpakTuueckue ymeHusi mo paboTe ¢ 3neKTponpudopamu. Y MeHue 4
HAXO0XJACHUS BEIMYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOIO 6

MaxkcumanbHOE KOJTMYECTBO OaJlIOB 32 BBIITOJHEHHE paOOThI COCTaBIseT _6  OaylioB.
BricraBiaenne otMeToK: otMeTKa «5» - 80-100% - 5-6 0Oaira, otmerka «4» - 66%-79% - 4 6Gamna, otmerka «3» - 30%-65% -  2-3  Oamnia,
oTMeTKa «2» - MeHee 30% - 1 Oai.



IIpome:xkyTounasi arTecTanus 8 Kjacca
«O3apayennas pusuka»Bapuant 1

1.Ha cHer noyioxuim Tpu Kycka CyKHa pa3jIM4HOM OKpacKu: Oellblil, YepHbIi U 3eneHblid. Korja comnHile npurpeno, To CiycTsi HEKOTOpOe BpeMsl
101 HUMU 1ipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM PHCYHKE 0003HAUYECHO 0eioe, YepHOE U 3€JICHOE CYKHO?

1. benoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. bemnoe — 3, uepnoe — 1, 3eneHoe — 2.

2. Ilpu xakoii TemmnepaType HayaJcs MPOLECC MIaBICHUs?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nens no cxeme. Onpenenure CONPOTUBICHUE TEKTPUIECKUX JIAMIT UCTIONIB3Ys aMIIEPMETP, BOJIBTMETP.

l
T
‘-: R

Puc. 176

IIpomeskyTounasi arTecTanus 8 Kjaacca
«O3agayennas pusuka»Bapunanr2

1. K nomeuke nmpuOHUTHI J1Ba OAMHAKOBBIX JIUCTa O€lOW >kecTH. BHYTpeHHSAS MOBEPXHOCTh OJHOIO M3 HUX IOKpBITA
KOINOThIO, 4° ffpyras ocrtabiieHa Onectsameil. K Hapy)XHONH MOBEPXHOCTH JMCTOB INPUKIEEHbl BOCKOM CIHMYKH. MEXIy JHCTaMU IOMEIIA0T
pacKaJeHHbIN MeTauTMYecKui mapuk (puc. 93). OnHOBpEMEHHO JIM OTHALyT CIHUYKU OT JIUCTOB KECTU?

1. OnnoBpemeHHO.
2. OT 3aKOITYEHHOM MOBEPXHOCTHU CIIUYKH OTMAIYT paHbIIe.
3. Or Gnectseil MOBEPXHOCTH CIUYKU OTIAAYT PAHbIIE.

2. Ilpm xaxoii TemMIiepaType Haqajcs poIecc OTBEpIeBaHU?
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1.50 °C; 2. 80 °C; 3.600 °C; 4. 1200 °C; 5. 1000 °C. Puc. 101

L4 C06epHTe OCIIb IO CXEME. OHpe,Z[eJ'II/ITe pa60Ty, BBIITOJIHCHHYHO 3JICKTPUYICCKUMU JIAMIIAMHU B TCUHCHUC 5 MUH, UCIIOJIB3YS aMIICPMETP,

BOJIbTMETP, CEKYHIOMED
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4
5
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Puc. 176



OTBeTbI M KPpUTECPUHA ONCHUBAHUA BBINMMOJTHCHUSA 3aJaHuH (8 K.]'IaCC)

1 BapuanT
1)1 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.
2. IloaxrounTh aMIepMETp U BOJIBTMETP, YUUTBIBAsl IpaBHiia MOAKIIOYEHUS IPUOOPOB.
3. [IpoBectu npsiMbie H3MEPEHUs (CHIIBI TOKA U HATIPSKEHHS )
4. I1o BerUCIUTENBHON (POPMYNIE  ONPEACTUTH UCKOMYIO BETHUHHY.

2 BapuaHT
1) 2 2)2
3) 1. CoOparthb 1emnsb mo cxeme.
2. IlogxTIounTh aMIepMETP B BOJIBTMETP, YUHUTHIBAs MPABHJIA TOAKIIOYCHHUS TIPUOOPOB.
3. IIpoBecTr mpsiMbie U3MEpEHUs (CUIIbI TOKA M HAIIPSIKEHHS ).
4. T1o BBIYUCITUTENBHOI (OpPMYJie  ONpENeTUTh HCKOMYIO BETUYUHY.



HtoroBas arrecTaliys o BHEYpOUHO IeATENbHOCTH ydamuxcs 9 kinaccoB «O3agauenHas puznka» npoBoguTcs B GOpME3aLTUThI TPOSKTOB.
dopma KOHTPOJIS — 3alluTa NpoekTa. Benymumu Metonamu o0ydeHus SBISIOTCSA: 00BICHUTENbHO-MIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
UCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEACHHIE NCCIICIOBAaHUI. DTH METO/IbI B HAUOOIIBIICH CTENIEHN
00ecreYnBarOT pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH. Pob yunTens B 00ydeHUH MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 Mpoliecca eATEeIbHOCTH yJYallluXcs U €€ pe3ysIbTaToB.

TpeboBaHus K 3alIUTe MPOEKTA:

. Martepuan JoCTyIeH U Hay4deH, UeH pacKpbIThl. KauecTBeHHOE H3JI0KEHHE COJIepPIKaHus: YeTKasl, FpaMOTHas pedb, epecka3 TeKCTa

(I[OHYCKaeTCFI 3a4YUTBIBaAaHHUC III/ITaT); HauOoJIce BAXKHEIC IIOHATHUA, 3AKOHBI U (bOPMyJ'II)I JUKTYIOTCA IJIs 3allCH.

. Harnsinoe npeacraBieHne Matepuana (¢ UCI0JIb30BaHUEM CXeM, YepTeKel, pUCYHKOB, UCII0JIb30BaHHE IPE3CHTALIMN)
. Mcnonb30BaHue MPaKTUYECKUX MUHU-HMCCIIEI0BAHUH (ITOKa3 OMbITA)

. KauecTBeHHbBIE OTBETHI Ha BONPOCHI CIIyILATENEH 110 TEME

. Yetko chopMyipoBaHbl BEIBOIBI

IIpudausuTenbHbIe TeMbl TBOPYECKHX MPOEKTOB, NPe3eHTAIUIH:
1. Kak nu3mMepuTh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus KaneHaaps.

5. OT necoYHbIX YaCOB JJO AaTOMHBIX.

8. ComnevHnas cucrema

9. CkopocCTh ABMXKEHHSI TPAHCIIOPTA B TOPOJIE

10. Dueprus Betpa

11. Kak ynep»xaTh paBHOBECHE

12. TToueMy magaroT Tea
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9. denepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTEbHbIN CTAaHIAPT [ DIIEKTPOHHBIN pecypc]. — Pexxum nocryna:
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