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HopmartuHas 6a3a

e 3akoH P® «O06 obpazoBanuu B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012;

denepanbHBIN TOCYIapCTBEHHBINM 00pa30BaTENbHBINA CTAaHAAPT OCHOBHOTO o011ero oopaszoanus ([1pukas
MunncrepcTBa odpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. Ne 1897, B penakumu nprkasa
MunucrepctBa o0pa3zoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHas ocHOBHast 00pa3oBaTeNbHas IIPOrpaMMa OCHOBHOT'O 00IIero o0pa3oBaHusi, OA00pEHHAs pelIeHHEM
denepanbHOro yueOHO-METOINYECKOr0 00bETMHEHUSI TI0 0011IeMy o0pa3zoBaHuIo (TTpoTokos oT 8 ampernst 2015 1. Ne
1/15);

e denepalbHbIil IepedyeHb YUeOHUKOB, PEKOMEHIOBaHHBIX (JOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHus U HAYKU
Poccuiickoit @enepanuu K UCIIOIb30BAHUIO B 00pa30BaTEIbLHOM IpoIecce B 0011e00pa3oBaTeIbHBIX OpraHU3aUsaX
MIPU peasin3allii UMEIOIIMX IOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHBIX TPOrPaMM Ha4albHOTO 00IIIero,
OCHOBHOT'0 00IIIET0, CPEAHEro o01Iero 00pa3oBaHus, yTBEPKACHHBIN Mpruka3zoM MuHuCTEpCTBa 00pa3oBaHus U
Hayku P® ot 28 nexabps 2018 roga Ne 345 ¢ u3MeHEHUSAMU U TONOJHEHUSIMH.

e ®enepalbHblii NepeueHb Y4eOHUKOB, PEKOMEHIOBAHHBIX (JONMYIIEHHbIX) MUHUCTEPCTBOM 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu K UCIOIB30BAHUIO B 00pa30BaTEIBHOM MpoIlecce B 001e00pa3oBaTEIbHBIX OPraHU3aNIX
IIPU peasin3allii UMEIOIINX I'OCYJapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX IPOrpaMM Ha4yalbHOTO 001Iero,
OCHOBHOTI'0 00111er0, CpeiHero o01iero oopa3oBaHusl, yTBEpkKACHHBIHN prKka3oM MuHHCTEpcTBa 00pa3oBaHus U
Hayku P® ot 31 mapta 2014 roga Ne 253 ¢ u3MeHEHUSAMU U TONOTHEHUSIMU.

e [lepeuenb opraHu3aiuii, OCyIIECTBISIONINX BBITYCK YUEOHBIX TOCOOH, KOTOPBIEC TOMYCKAIOTCS K
UCMOJIb30BAHUIO MIPU peasn3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALHIO 00pa30BaTENbHBIX IPOrPaMM
HAYaJIbHOTO O0IIEro, OCHOBHOI'O 0O0IIEro, CpeiHero oomiero oopa3oBanus, yTBEpKIeHHBINH MprkazoM MuHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcnoBnas oOpa3oBarenbHas mporpamMmma oCHoBHOro oomiero oopazosanust MbOY Kuprunnesckas COIL;

e [IpumepHbIe MPOrpaMMbl BHEYPOUHOIl aesitenpbHOCTH. HavanbHoe U ocHOBHOE oOpa3oBanue / [B. A. I'opckwuid,

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

e [Iporpamma ocHOoBHOTO 001IEeTO 0OpazoBanus. dusnka. 7 - 9 knaccer (aBropei:A.B. [lepeimkun, H.B. ®unonosuy,
E.M. I'yrauk). @usuka. 7-9 knaccel: padouune nmporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepab.-M.: [Ipoda,
2015. —400c.,
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|. IliannpyemMble pe3yJibTaThl OCBOEHHUS KyPca BHEYPOYHOI J1eATeJIbHOCTH 10 (pu3nKe

HporpaMMa IIO3BOJIAICT IIO6I/IBaTLCSI CICAYIOIUX PC3YJIbTATOB OCBOCHHA KypcCa BHCYpO‘IHOﬁ ACATCIIBHOCTHU

OcHoBHas rpynna y4yammxcst Heru c OB3
(BKJII0YASl UHTETPHPOBAHHBIX)
IIpeamerHbIe MertanpeameTrHbie JIMYHOCTHBIE IIpeamerHbIe MertanpeameTrHbie JInyHOCTHBIE
- YMETb MOJIb30BATHCS P. —ymeTb pabotaTh 110 | -pa3BUBaThH - UMETh P. —ymeTsb pabotaTh | -pa3BuBaTh
METOJJaMH Hay4HOI'O IIPEII0KEHHBIM IIO3HABATEIILHBIE MIPEICTABJICHUE O | IO MPEAJIOKEHHBIM | IIO3HABATEIIbHBIE




UCCIIEZIOBAHUS SBIICHUN
PUPOJIBL;

- IPOBOJIUTH
HaOII0AEHMS,
TUITAHUPOBATH U
BBITIOJTHSTh
IKCTIIEPUMEHTHI;
-00pabaTbIBaTh
pE3yNbTAaThl U3MEPEHUM;
- IPEICTaBISATh
pe3yJIbTaThl U3MEPEHUH C
[IOMOIIBIO Ta0JIHII,
rpaukoB u Gpopmy;

- 00HapyXUBaTh
3aBHCUMOCTH MEXY
bu3HUeCKUMHU
BEIIMYUHAMU;
-00BSCHATH MMOTYYCHHBIC
pe3yJbTaThl U eNaTh
BBIBO/IBI;

-OIICHUBATh TPAHUIIBI
MOTPEIIHOCTEN
pE3yNbTaTOB U3MEPEHUN;
- yMETh IPUMECHSATH
TEOPETUUECKUE 3HAHUS
1o (u3KKe Ha MPAKTUKE;
-pemaTth (pu3NYECcKue
3a/la4 Ha IpUMEHEHH e
MOJIYYEHHBIX 3HAHUN;

- BEIBOJIUTH H3
AKCTIEPUMEH TATbHBIX
(aKTOB ¥ TEOPETHUECCKUX
Mojernel (pu3ndeckue
3aKOHBI,

- YMETb JOKJIaJIbIBATh O
pe3ysbTaTax CBOEro

UHCTPYKIIUSAM; YMEHHUE
n3jaraTh MbICJIH B
YETKOM JTOTUUECKOM
IOCJIeIOBATEIIEHOCTH,
aHaJM3UPOBATH
COOCTBEHHYIO padoTy:
COOTHOCHUTD IIJIaH U
COBEPILEHHBIE
oTepaluu, BbIICIATh
JTarbl U OIlCHUBATh
Mepy OCBOCHUS
KaXXJ0T0, HAaXOJINTh
OIIIMOKH,
YCTaHABJIMBAThH UX
MPUYHHBIL.

II. — opuenTUpoOBaTHCS
B CBOCH CHCTEME
3HAHUM: OTJINYATh
HOBOE OT YK€
H3BECTHOIO;
nepepabdaThIBaTh
MOJIYYCHH YO
nH(OPMAITHIO, 1eTaTh
BBIBOJIBI B pE3yJbTaTe
COBMECTHOM pabOoThI
BCEro KJlacca; yMeThb
aHaJIM3UPOBATH
SIBJICHUS

K. - ymets pabortath B
nape U KOJJICKTUBE;
3¢h(HEKTUBHO
pacnpenensiTh
00s13aHHOCTH

HHTEPECHI,
HHTCIUICKTYAJIbHBIC U
TBOPYECKHUE
CIIOCOOHOCTH
YUaIUXCS;

- MOTHBUPOBATh CBOU
JICHCTBHSI;, BBIPAXKATh
TOTOBHOCThH B JTFOOOM
CUTYaIlUH MOCTYIUTh
B COOTBETCTBHH C
paBUIaMU
TIOBE/ICHUS;

- BOCIIPUHUMATh peyb
YUUTENS
(OTHOKITACCHUKOB),
HETOCPEICTBEHHO HE
00pallleHHYIO K
y4amemMycs;

-OLICHUBATh
COOCTBEHHYIO
y4eOHYIO
JeATETbHOCTh: CBOH
JOCTHKCHHS,
CaMOCTOSITEIBHOCTB,
VUHHIUATUBY,
OTBETCTBEHHOCTD,
NpUYUHBI HEeya4d

npupoje
BAKHENIINX
(buzrIecKux
SIBJICHUM
OKPYKAaIoIIero
MHpa ¥ IOHUMATh
CMBICIT
(buznIecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEeHue
paboTath ¢
pa3HBIMU
HMCTOYHUKAMU
uH(popmanuy;
-yMeTh
IPUMEHSTh
TEOPETUYECKUE
3HAHUS 110
¢usnke Ha
MIPaKTHKE;

- YMEThb
HCIOJIb30BATh
MOJTyYCHHbBIE
3HaHUS B
IIOBCEITHEBH O
KU3HM (9KOJIOT U,
ObIT, OXpaHa
OKpY’KaroIen
Cpenbl)

- IPOBOJUTh
HaOIr0IeHUS
(buznyecKux
SIBIICHUH;
-U3MEepATh
¢buznueckue

UHCTPYKIUAM;
yMEHUE U3J1araThb
CBOM MBICIIU B
JIOTUYECKOM
MOCJIEI0BATEIBHOCT
u;

II. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepabaThIBaTh
MOJIyYEHHYIO
uHdopmaruio,
JIeNaTh BHIBOJIBI B
pesyabTaTe
COBMECTHOU
paboThI BCero
KJjlacca; yMeTh
HaOII0IaTh U
OTHMCHIBATH
SIBJICHUS

K. — ymers
pa0oTath B mape u
KOJJIEKTHBE;

HHTCPCCHI;

- MOTUBUPOBATh
CBOU JICHCTBUS,

- BOCHpUHUMATh
peyb yUuTess
(OHOKJIACCHUKOB),
HEIIOCPEACTBEHHO
He OOpalleHHYIO K
ydamemycs;

-OLICHUBATh
COOCTBEHHYIO
y4eOHYIO

JeSITEIIbHOCTh




MCCIIeIOBAHUS;
- y4acTBOBATb B
JUCKYCCUH, KPaTKO U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-HCII0JIb30BATh
CIIPaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOYHUKH
uHpopManuu.

BCIMYHMHBI

B npouecce BHEYPOUHOIi 1eSITeIbHOCTH B IIKOJI€ PEIAIOTCA CJIeIyII[He KOPPEKIIHOHHO-PA3BUBAKOIIHE 3a1a4H:

1. Pazeumue u xoppexyus eHUMAaHUs

2.Dopmuposanue YHUBEPCANbHBIX Y4eOHbIX YMEeHUl

3.Pazsumue peuu

CopepxaHue BHeypo4HOii KesaTeJbHOCTH 10 pusnke «O3agavennas puzuka»7 Kiace

Ha3Banue pa3jgesia (Tembl)

Coaeprxanue y4eOHOIo npeamera, Kypca

HepBOHaqa.n bHbIC CBECJICHHUSA O

CTPOCHHMH BelIieCTBa

Ilena nenenus nuaMepuTenbHOro npudopa. OnpeneneHue HEeHbl 1eIeHUs N3MEPUTEIBHOT0 LIHJIMHAPA.
Omnpenenenne reoMeTpUYECKUX pa3MepoB Tela. M3roroBienne n3MepuTenbHOro nmimHapa. Msmepenue
Temneparypsl Tena. M3Mepenue pazmMepoB MaibIx Tel. M3Mepenue TonmuHel aucra Oymari.




2. | B3aumopneiicTBHe TeJ W3mepenne ckopocTu IBHKEHUS Tena. M3MepeHne Macchl Tena HempaBuibHOM hopmbl. 3mepenue
IJIOTHOCTH TBepAoro tena. U3mepenue odobema nycrotsl. MccienoBanue 3aBUCMMOCTH CUJIBI TSXKECTH
oT Macchl Tena. Onpezaenenne Macchbl ¥ Beca Bo3ayxa. CloKeHue Cuil, HallpaBJIEHHBIX 110 OJJHOM
npsMoi. I3mepenue xecTKocTH npyKuHbl. M3mMepenue ko3 puunenta cuiibl TpeHUS CKOJIbKEHUS.
Pemenue HecTaHAapTHHIX 3a4a4

3. | JaBaenue. [[aBiaeHue KuaKocTeil u WccnenoBanue 3aBUCMMOCTH IaBJICHUS OT IJIOIIAIM TOBEepXHOCTU. OnpeneneHue JaBaeHus
TBEPIOro Tesla. Beluncnenne cuiiel, ¢ KOTOpoi aTMocdepa 1aBUT Ha MOBEPXHOCTH cTosa. Onperenenue

rasop Macchl TeJa, MJIaBaoILEro B Boje. OnpeseseHue mIOTHOCTH TBEpAoro tena. Onpenenenue oobema
Kycka abpa. Vi3ydeHue ycinoBus I1aBanus Tell. Pelenne HecTaHaapTHLIX 3a1a4
4. | PaGoTa 1 MOIIHOCTb. Brruncnenue paboThl M MOIITHOCTH, pa3BUBaeMON YUEHUKOM Ipu moabeme ¢ 1 Ha 3 atax.
3 Omnpenenenue BeIUrpeiia B cuiie. HaxoxaeHue neHTpa TskecTd iockoi purypsl. Beraucinenue KI1J|
Heprus HaKJIOHHOM MJIOCKOCTH. VI3MepeHre KuHeTHYeCKo 3Hepruu. M3zMepenne noTeHnanbHON SHEPruu.
Peuienne HecTaHIapTHHIX 3a/1a4.
8 KJj1acc
Ne HasBanue pa3jaesia (Tembl) Conep:xkanue yueOHOro npeamMera, Kypca
1. | ®usnueckuii MeTox U3yYeHHUS Omnpenenenue 1eHbI JejeHns TpuOopoB, CHATHE MoKa3aHuil. OnpenesaeHne morpenHocTen
NPUPOABI: TEOPETHYECCKHUI H W3MEpPEHUN.
IKCIEPUMEHTAJBHBII

2. | TenJioBble sIBJICHUS] H METOJbI UX Omnpenenenue yJIMHEHUS Tella B IPOLECCE U3MEHEHMsI TeMIepaTypbl. Pemienue 3a1au Ha

OIIpEEIICHUE KOJIMYECTBA TEIIOTHL. [I[puMeHeHNe TeII0BOro paciiupeHus Al pEruCTPaluy
HecaeaoBANI TemnepaTypsl. VMccnenoBanue mpoleccoB IJIaBJIe€HUs U OTBepAeBaHus. M3yueHue ycrpoiicTBa
TEIJIOBBIX ABUraresen. [Ipubopsl 1uist n3MepeHus BIa)KHOCTH BO3yXa.

3. | DnexkTpuyeckue siBJIeHUSI H METOIbI Omnpenenenue yaelnbHOTO COPOTUBIIECHUS TPOBOAHUKA. 3akoH OMa 1S yyacTka uenu. Pemienue

3amad. MccienoBanne U UCIOJIb30BaHUE CBOMCTB MIEKTPUYECKUX KOHIEHCATOPOB. Pacuer

HX HCCJIeI0BAHUA o M
norpedisiemoit anekTpos3nepruu. Pacuer KIIJI anexTpudeckux ycTpoiicTs. Penenue 3ana4 Ha 3aK0oH
Jxoyns -JleHna.

4. | DnekTpoMarHUuTHbIE SIBJIEHUS [Tonyuenue u pukcupoBaHHOE H300pPaKEHNE MATHUTHBIX MOJel. Mi3yueHne cBOWCTB
anekTpoMarHuta. Mzydenne Mojenu aieKTpoaBurarens. Penienne kauecTBEeHHbIX 3a1a4.

5. | OnrTuka Nzyuenne 3akoHOB oTpakenus. Habmronenue oTpaxeHus u npesomiieHus ceeta. 3o0paxenus B

nuH3ax. Onpenenenue riaBHoro GoKyCHOr0 pacCTOSIHUS U ONITUYECKON CUJIbl TMH3bl. HaOmonenue
uHTepdepeHnn cBeta. Pemenue 3a1auy Ha npesiomiieHue ceeta. HaburoieHue noaHoro oTpaskeHus
CBETA.




9 kiacce

Ne Hassanue pasjgesia (Tembl) Conep:xxanue ydeOHOTo npeamera, Kypca

1. | Marnerusm Kommnac. [Mpuanun paboTel MaruuT. MarHuThl oJ0COBBIE, IyroBble. MarauTHas pyaa. MarautHoe
none 3emsd. MU3roroBnenue maruura. PenieHue kauecTBEHHBIX 3a/1a4.

2. | DaekrpocraTuka DNeKTpUYEeCcTBO Ha pacdeckax. OCTOPOKHO CTATUYECKOE IEKTPUUECTBO. DIEKTPHUUECTBO B
UTPYHIKaX. DJIEKTPUUECTBO B OBITY. YCTpolicTBO OaTapeliku. Pemenne HecTaHJapTHHIX 3a/1a4.

3. Ceer Ucrounuku cBera YctpoiicTBo riaza. ConHeunsie 3aiunku. Tenb. 3atMenue. L{Beta komnakT qucka.
MpeuibHbll ciekTp. Panyra B npupone. Jlynusie u Conneunsie 3aTMenust. Kak cnomats styu? Kak
3a)keyb OroHb? PelieHne HecTaHJapTHHIX 3a]1a4.

Metonbl 00y4eHus1 M1 POPMBbI OPraHU3ANUH 1EATETbHOCTH 00 yUAKIINXCS
Peanuzanus mporpaMmMbl BHEYPOUHOU JesiTeNbHOCTH «O3a1aueHHast GU3uKa» MpeanoiaraeT MHANBUAYAILHYIO U TPYMIIOBYIO paboTy

o0yyaronmxcs, INIAHUPOBAHKE U MIPOBEICHHUE UCCIIEIOBATENLCKOr0 SKCIIEPUMEHTA, CAMOCTOATEIbHBINA COOP JaHHBIX JIJISl PEIICHUS MPAKTUIECKIX
3a]1a4, aHAJIM3 U OLIEHKY MOJy4YE€HHBIX pPe3yIbTaTOB, U3rOTOBIIEHUE Toco0uil 1 Mozeneil. [Iporpamma npenycmaTpuBaer He TOINBKO 00y4arolye u
Pa3BUBAOIIKE IEJTH, €€ pea3alusl ClIoCOOCTBYET BOCITUTAHHIO TBOPYECKOM JJMYHOCTH C aKTUBHOM YKM3HEHHOW TO3UIInel. BBICOKHX pe3ynbTaToB
MOTYT IOCTUYb B JIAHHOM CITy4ae HE TOJIbKO YUYEHUKH C XOPOIIeH MIKOJIbHON YCIEeBAEMOCThIO, HO M BCE I1€JIeYyCTPEMIICHHBIE aKTUBHBIE pedsTa, yxe

ClleNaBIIKEe CBOM NPo(ecCHOHaIbHbBIN BBIOOD.

OO6yueHue ocyriecTBisieTcs npu nojaepxke Llentpa o6pa3oBaHus €CTECTBEHHO-HAYYHOIH HampaBiIeHHOCTH «To4yka pocTtay, KOTOPbIi

CO3J1aH JJI Pa3BUTHUS Y 00YYAIOIIMXCS €CTECTBEHHO-HAYyYHOM, MaTeMaTHUeCKOH, HHPOPMAIIMOHHOM IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U
KPEAaTUBHOT'O MBIIIICHHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANIPABICHHOCTH, a TAKXKE JJIS MPAKTHYECKOM OTpabOTKH y4eOHOT0o
MaTepuana no yueonomy npeamery «dusnkay.

TemaTuueckoe mianupoBanue (1 200 odyuenusn)



Triacc

Haunmen Conep:xkanue Koanuect ®opma Hcnoan3zoBanue Jlara
OBaHUE BO 3aHATHA obopynoBanus «Touka
pa3aeia 4yacos pocTa»
1 BBoanoe 3ausTre. MHCTpYKTaX 10 TEXHUKE 0€30MacCHOCTH. 1 Oecena O3HakomIIeHHE C
Ha 6a3e IlenTpa "Touka Pocra" ndpoBoii taboparopueit
"Touka pocra"
(emoHcTpanus
TEXHOJIOTMU U3MEPEHHUS)
. [lepBoHaYa/IbHBIE CBEICHUS 0 CTPOCHHUH BeleCcTBa 14
2 OkcnepuMeHTaibHas padota Ne 1 «Onpenesnenue LeHsl 1eIeHus 1 sKcriepuMeHT | JIunelika, neHTa MepHas,
Pa3IUYHBIX IPUOOPOBY. U3MEPUTENbHBIN LIUIUHID,
Ha Gaze LlenTpa "Touxa Pocra" TEPMOMETP, AATYUK
TEMIIEPATYpPhI
3 DkcnepuMeHTalbHast padora Ne 2 «OrnpeneneHrue reoMeTprud eCKIX 1 skcriepuMeHT | HaGop reomerpuueckux
pa3MepoB TeID». Tel
Ha 6a3e [{enTpa "Touka Pocra"
4 [TpakTnueckas pabota Ne 1 «M3rotoBieHre n3MepuTeIbHOTO 1 MIpaKTUYECKast
HAJTMHAPAY pabora
) OkcnepuMeHTanbHas padora Ne 3 «M3Mepenue remMnepaTypsl Te» 1 DKCIEPUMEHT
6 OxcnepuMmeHTaipHas padora Ne 4 «3mepenue pazmMepoB MajbIx 1 DKCIEPUMEHT
TEI.
7 OkcnepuMeHTaibHas pabora Ne 5 «3mepeHue ToNMMHBL IucTa 1 9KCIIEPUMEHT
Oymarm»
I'nasa |l. B3aumopneiicTBue Ten 124
8 OkcnepuMeHTasibHas padota Ne 6 «M3mepeHne cKopocTH ABMKEHUS 1 HKCIEPUMEHT
TEI».
9 Pemenue 3a1au Ha TeMy «CKOpPOCTh PaBHOMEPHOT'O ABHKEHHSDY 1 pelieHne
3aa4y
10 OkcnepuMeHTanipHas padora Ne7 «M3mepenue maccenl 1 karm 1 9KCIEPUMEHT 3JIEKTPOHHBIE BECHI

BOIBD».
Ha 6a3e Llentpa "Touka Pocra"




11 DkcnepuMmenTaibHas padora Ne 8 «3mepeHune MIOTHOCTH KycKa skcriepuMeHT | JluHeiika, neHTa MepHas,
caxapay» U3MEPUTENbHBIM LIUITUHID,
Ha 6a3e Llentpa "Touka Pocra" HIIEKTPOHHBIE BECHI
12 OkcnepuMmenTasibHas padora Ne 9 «3mepenue niaotHocTr skcnepuMeHT | JIunelika, neHTa MepHasi,
XO3STHCTBEHHOT'O MBIJIay. WU3MEPUTEITBHBIA [HIUHID,
Ha 6a3e Llentpa "Touka Pocra" HIIEKTPOHHBIE BECHI
13 Pewenne 3anay Ha Temy «I11OTHOCTH BeniecTBay. pelienue
3amaq
14 DxcnepuMmenTanbHas padora Ne 10 «ccnenoBanue 3aBUCIMOCTH SKCIIEPUMEHT
CHJIBI TSDKECTH OT MACChI TEJay.
15 OxcnepuMmenTanbHas padota Ne 11 «Onpenenenue Mmacchl v Beca AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcnepuMenTaibHas padora Ne 12 «CiioxkeHHe CHIT, HAPaBICHHBIX skcriepuMeHT | Lltatus, peryar, miHeiika,
110 OJTHOM MPSIMOI». JIBa OJIMHAKOBBIX TPy3a, IBA
Ha 6a3e Llentpa "Touka Pocra" 6H0K?} HUTb HEPACTSDKUMas,
JIMHCUKA U3MCPUTCIIbHAs,
JTUHAMOMETP
17 OxcnepuMmenTanbHas pabora Ne 13 «M3MepeHune :KeCcTKOCTH skcriepuMeHT | IlTaTus ¢ kpenexom, Habop
MIPY>KUHBD) TPY’KHH, HabOP rPy30B,
Ha 6a3ze [{entpa "Touka Pocra" JIMHEHKa, THTHAMOMETP
18 DkcnepuMeHTabHast padora Ne 14 «M3mepenue koaduiineHTa sKkcriepuMeHT | JlepeBsiHHBIN OpPYCOK,
CHJTBI TPCHHSI CKOJIBKEHUS. Ha0op Tpy30B, MEXaHHU-
Ha 6a3e [{entpa "Touka Pocra" yecKasi CKaMbl,
JUHAMOMETD
19 Pemenue 3anau Ha TeMy «Cuia TpeHUSI. pelIcHHE
3a1a4
I11. JaBienue. /[aBieHne KAAKOCTEH U ra30B
20 OxcnepuMmenTanbHas pabora Ne 15 «VccnenoBanue 3aBUCIMOCTH 3KCIIEPUMEHT
JIaBJICHUS OT ILJIOIIA U TOBEPXHOCTU
21 OkcnepuMenTaibHas padbora Ne 16 «Onpenenenue gaBieHus JKCIIEPUMEHT
UUIMHApPUYEcKoro tenay. Kak Mel Buaum?
22 DOxcnepuMmenTanbHas padbota Ne 17 «BeraucieHne Cuiibl, ¢ KOTOPOM SKCIIEPUMEHT

aTMocdepa JaBUT Ha TTOBEPXHOCTh CToJIay. [Touemy Mup
Pa3HOIBETHBIN.




23 DkcnepuMeHTabHas padora Ne 18 «OmnpeneneHre Macchl Tea, AKCIIEPUMEHT
IJIABAIOILIETO B BOZAE.
24 OkcnepuMmeHTaipHas padora Ne 19 «Onpenenenue njaoTHOCTH skcnepuMeHT | JIuneiika, neHTa MepHasi,
TBEPJIOTO TEJIa. U3MEPUTENbHBIA HUINHIP,
Ha 6a3ze [{entpa "Touka Pocra" ANIEKTPOHHBIC BECHI
25 Pemenue kauecTBEHHBIX 3a/1a4 Ha TeMy «l[naBaHue Tem. pelieHue
3a1a4y
OxcnepuMmenTanpHas padora Ne 20 «M3yueHune ycinoBuil nmiuaBaHus sKcriepuMeHT | [nHamomerp, mrarus
26 TEe. YHUBEpCaIbHbIA, MEPHBIN
Ha 6a3e IlenaTpa "Touka Pocra" OWIMHAP
(MeH3ypka), Tpy3
HWJIMHAPUYECKU I U3
CIICIMaJIbHOI'O IIJIaCTHUKa,
HHUTb, IIOBAPEHHASI COJIb,
ImajJo4ka i NCpeMeIn -
BaHUA
IV. PaGoTa m MOIIHOCTD. DHeprusi
27 OkcnepuMenTaibHas padora Ne 21 «Bsruncienue paboTsl, SKCIIEPUMEHT
COBEPILIEHHOHN HMIKOJIBHUKOM MpU noabeMe ¢ 1 Ha 2 3Tax»
28 DkcnepuMenTanbHas paboTta Ne 22 «BpraucieHue MOIHOCTH JKCIIEPUMEHT
pa3BHUBAaEMOM IIKOJIBHUKOM MpH noabeMe ¢ 1 Ha2 3Tax»
29 OkcnepuMeHTanpHas padora Ne 23 «OmnpeneneHre BHIMTPHIIIA B akcriepuMeHT | IoxBuxubli u
cHiie, KOTOPBIN 1aeT MOJABUKHBINA U HETTOABM)KHBII OJI0K». HETIOJBHIKHBIA OJIOKH, HAOOP
Ha 6a3e LlenTpa "Touka Pocra" I'py30B, HUTb, AMHAMOMETP,
IITATUB, JIMHEIKA
30 Pemenue 3agau Ha Temy «Pabota. MoiHocTh. pelieHue
3a1a4
31 OxcnepumenTanbHas padora Ne 24 «Bwruncnenue KI1/] nakmonHou skcnepumenT | IlTarus, MexaHuyeckas
ILTOCKOCTH. CKaMbsi, OPYCOK C KPIOYKOM,
Ha 6a3e Llentpa "Touka Pocra" JiHelKa, Habop rpysos,
JUHaAMOMCTP
32 DkcnepuMeHTalbHast padora Ne 25 «M3mMepeHre KHHEeTHYeCKOr SKCIIEPUMEHT
SHEPIrUH TENa»
33 Pemenue 3agau Ha TeMy «KuHeTnueckas SHeprus». pelieHue

3aga4




34 HToroBblii KOHTPOJIb 3HAHMIA. 1 JUIAKTUYECKO
€ 3aJ]aHue
34
Hmozo
TemaTnuyeckoe njianupoBanue (2 200 odyuenus)
8kuace
Haumen Copep:xkanue Koanuect ®opma Hcnoan3zoBanue JlaTa
OBaHUe BO 3aHATHA odopynoBanus «Touka
pasaeJia 4yacoB pocTay»
|. ®uzuyeckuii MeTo U3YyUeHHs MPUPO/IbI: TEOPEeTHYECKHI H 3y
IKCIEPUMEHTAIbHBI
1 BBoanoe 3anatue. HCTpyKTax 1Mo TEXHUKE 0€30MacHOCTH. 1 Oecena O3HaKOMIIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" 1 poBoit madboparopueit
"Touka pocra"
2 DkcnepuMenTaiibHas padora Ne 1 «OnpenencHue 1IeHBI ASICHUS 1 skcriepuMenT | Jlunelika, nenta MepHas,
puOOPOB, CHATUE MOKA3aHUI» M3MEPUTEIbHBIN LIMINHP,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETD, NATIUK
TeMIepaTyphl
3 Omnpenenenue norpemHocTeld n3Mepenus. Pelienne kauecTBeHHbIX 1 pelieHue
3ajad. 3aja4y
I'naBa |l. TenuioBble AIBJeHUS M METOABI UX MCCIEI0BAHUS 84
4 Onpenenenue yUIMHEHUS TEJA B IPOLECCE U3MEHEHUS 1 OIIBIT - JlabGopaTopHbIit
TeMIepaTypbl HCCIIe/IOBaHUE | TEPMOMETP, TATUYUK
Ha 6a3e [{entpa "Touka Pocra" TEMIIEPATYPHI
5 Pemenue 3a1a4 Ha onpenesieHue KOJIMYECTBA TEIIOTHI. 1 pelieHue
3a1a4y
6 [IpumeHeHue TEemI0BOro pacuMpeHust IIsl PerucTpauu 1 Mpe3eHTalus




TeMIepaTypbl. AHANMNU3 U 00001IeHNE BO3MOKHBIX BAPUAHTOB
KOHCTPYKITUM.

7 OxcnepuMmenTanbHas pabora Ne 2 «lccinenoBanue mpoieccon 9KCIepuMeHT | JlaTuuk TemMneparypsl,
TIJIABJICHUS M OTBEPICBAHMS. KaJIOPUMETP, COCYJI C
Ha 6a3ze [{entpa "Touka Pocra" TAIOLLMM JIBZIOM, COCY] €
BOJIOM, SJICKTPOHHEIC BECHI.
8 [TpakTnueckas padora Ne 1 «M3ydeHne cTpoeHUsI KPUCTAIIIOB, HX MPaKTUYECKas
BBIPAIIUBAHUE. pabora
9 N3y4yeHne ycTpoiCTBa TEIUIOBBIX JBUTaTEIICH. JIeKnus
10 [Tpubops! A1t U3MEpPEHHS BIAKHOCTU. DKCIepUMeEHTalbHas paboTa IKCiepuMeHT | JlaTumMk Temneparypel,
Ne 3 «Ompenenenue BIaXKHOCTH BO3/1yXa B KaOWHETaX HIKOJbD) TEPMOMETP, Mapiis, COCyJ €
Ha 6a3e LlenTpa "Touka Pocra" BOJIOM
11 Pemenue kauecTBeHHbIX 3a1a4 Ha onpenenenue KIIJ[ rernmosoro pelieHue
nsurarend. https://uchitel.pro/3amauyn-Ha-KIi-TenI0BbIX- 3a1ay
JBUTATEICH/
1. DnekTpuyeckne ABJIeHUS] U METOAbI HX HCCIEI0BAHUS
12 [TpakTnueckas padota Ne 2 «OnpeneneHue yieabHOro npakTryeckas | JaTunk Hampsoxenus,
COIPOTHUBJIEHUS PA3IMYHBIX ITPOBOJHUKOBY. pabora BOJIETMETP JBYXIPEICIIbHBIN,
Ha 6a3e Ilentpa "Touka Pocra" UCTOYHHK ITUTAHUS,
KOMILJICKT IIPOBOAOB,
PE3UCTOPBI, KIIFOY
13 3akoH Oma Ju1s ydyacTka 1enu. Pemenue 3aaau. pelIcHHE
3a1a4
14 UccnenoBanue u HCNOIb30BAHUE CBOMCTB JIEKTPHUYECKHUX HaOJIIOIeHue
KOH/ICHCAaTOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTb CONPOTUBIIEHUSI TPOBOJHUKOB OT pelieHue
TeMIepaTyphbl. 3a1a4y
16 [Tpaktuueckas pabora Ne 3 «Pacuer morpebdisemoit npakTryeckas | JaTamk Toka, 1aT4MK
ANEKTPOIHEPTUU COOCTBEHHOTO JOMaY. pabora HAPSHKCHUSA, aMIIEPMETP
Ha 6a3e Llentpa "Touka Pocta" ABYXIIPEACTLHEIN, BOJIETMETD
JBYXIIPEICIbHBIN, TAMIIOYKA,
HCTOYHUK ITUTaHUA,
KOMIIJIEKT IIPOBOAOB, KJIHOY
17 Pacuér KIT/l anexkTpuyeckux ycTpoicTB. peuieHue

3aJga4



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

18 Pemenue 3ana4 Ha 3akoH [[xoyis - JIenna. 1 pelieHue
3amaqy
19 Peuienne kauecTBEHHBIX 3a/1a4. 1 JIenioBas urpa
V. DekTpoMarHuTHbIE SIBJIEHUSA Sy
20 [Tonyuenue u pukcupoBaHHOE N300paKEHNE MATHUTHBIX TOJIEH. 1 npaktudeckas | JemMoncrpanus
Ha 6a3e IlenTpa "Touka Pocra" pabora «H3mepenne MarHUTHOTO
10JISI BOKPYT NPOBOJAHHKA €
TOKOM» . 1aTYUK MarHUTHOI'O
OJIst, ABa
mTaThuBa, KOMILJICKT
IPOBO/IOB, HCTOYHHK TOKA,
KITFOY
21 W3yueHue cBONWCTB 3JIEKTPOMArHUTa. 1 HaOJII0IeHNE
22 W3yuenue Mozenu 3J1eKTpOABUTaTENs. 1 JEKIUS, 1EM.
9KCHEPUMEHT
23 DKCKypcus. 1 Oecena
24 Peuienne kauecTBEHHBIX 3a/1a4. 1 pelexHue
3amaqy
V. Onruka 10
25 N3y4yeHne 3aKOHOB OTPayKEHUS. 1 JCKLUA, 1EM.
9KCIEPUMEHT
26 DkcnepuMeHTasbHas padora Ne 4 «HabmoneHne oTpakeHusl 1 1 sKcrepuMeHT | OcBeTHTeNnb ¢ HICTOUHUKOM
HPEIOMIICHHSI CBETAY. cBera Ha 3,5 B, ncrounuk
Ha 6a3e [{enTpa "Touka Pocra" IIATaHN5, KOMILIEKT
MPOBOJIOB, IieJieBast quadpar-
Ma, MOJTYUHUJIMHAP, IVIAHIICT
Ha IIJIOTHOM JIMCTE C
KPYTOBBIM TPAaHCIIOPTHPOM
27 DkcnepuMeHTalbHas padora Ne 5 «M300pakeHus B TMH3AX). 1 skcrepuMeHT | OcBeTuTeNh ¢ HCTOYHMKOM

Ha 6a3e IlenTpa "Touka Pocra"

cBeta Ha 3,5 B, ucrounuk
[TUTaHWS], KOMIUIEKT
MIPOBOJIOB, IesieBast quadpar-
Ma, 9KpaH CTAJILHOMH,
HaIpaBJIIIONIAs C
M3MEPUTEIILHON TITKAJIOMN,
coOuparoIue JIMH3bI,




paccerBarolast JIMH3a, CIanl
«Monenps npeaMeTay B
pertepe
28 DkcnepuMeHTalibHas padora Ne 6 «OnpeneneHue riIaBHOT O 1 AKCIIEPUMEHT
(OKYCHOTO pacCTOSIHUS M ONTUYECKON CHIIBI JTMH3BI.
29 DkcnepuMeHTabHas padora Ne 7 «Habmonenne natepdepeHum u 1 AKCIIEPUMEHT
TU(pPaKIIUK CBETaY.
30 Pemenue 3a1a4 Ha mpesoMIIeHUE CBETA. 1 perieHue
3a1a4
31 OkcnepuMenTaibHas pabora Ne 8 «Habmroxenune moiHoro 1 DKCIEPUMEHT
OTpPaXKEHUS CBETAY.
32 Perienre kauecTBeHHBIX 3a/]a4 HA OTPaKEHUE CBETA. 1 pelieHue
3a1aq
33 3amuTa NpoeKToB. [IpoeKTHI. UCCIIEZIOBAHUS
34 HToroBblii KOHTPOJIb 3HAHMI. TUIAKTHYECKO
€ 3a7]aHue
34
Hmozo
TemaTu4ueckoe manupoBanue (3 200 ooyuenusn)
9ki1ace
Haumen Conep:xanue Koanuect ®opma Hcnoan3oBanue JlaTa
OBaHUe BO 3aHATHA obopynoBanus «Touka
pasaeJia 4yacoB pocTa»
1 BBonHoe 3ansatue. MHCcTpyKTax no TexHuke 6ezonacHocTu. 1 1 Oecena
|. Marnerusm 9y
OkcnepuMmenTaibHas padora Ne 1 «Kommac. [Tpunnumn paboThi». 1 SKCIIEPUMEHT
[TpaxkTuueckas pabora Ne 2 «OpHeHTHpPOBaHHE C TTOMOIIBIO 1 MIPaKTUYECKast
KOMITaca. pabora




4 MaruuTsl. JlelicTBue MarHuToB. Penienue 3amaq HaOJII0IeHHE,
pelieHue
3a1a4y
OxcnepuMmeHTanbHas padborta Ne 3 «3aHMMATEIBHBIE OMBITHI C AKCIIEPUMEHT
5} MarHuTaMm».
MarnutHas pyna. [lone3nsie uckomaemsie Camapckoil 00JIacTu. Npe3eHTalus
JleficTBHE MArHUTHOI'O MOJIs1. MarHuTHOE I10JIe 3eMIIH. JeMoHcTpanus
Ha 6ase Llentpa "Touka Pocra" «H3mMepeHue 1moJist MOCTOSTH-
HOI'O MATHUTQ»: 1aTYUK
MAar"guTHOro 1oJjid, 1mo-
CTOsHHBIM MAarHuT 110J1I0COBOU
8 [JeictBre marauTHOro noJisi. Pemenue 3anay. peuienue
3a1a4
9 DkcnepuMmenTaiibHas padora Ne 4 «3roToBeHNE MATHUTOBY. SKCIIEPUMEHT
10 [Tpe3eHTanys HIpOEKTOB. U CCJIEZIOBAHUS
Iaasa |l. DaexkTpocrarnka
11 OkcnepuMeHTaipHas padora Ne 5 «CraTrueckoe 3J1eKTpUYECTBOY. HKCIEPUMEHT
12 OCTOpOKHO CTaTUUECKOE JIEKTPUUIECTBO. Pemenne 3anau pelieHue
3a1a4
13 OkcnepuMeHTalibHas padota Ne 6 «3aHMMAaTEIbHbBIE OIBITHIY. DKCIEPUMEHT
14 DNEKTPUIECTBO B UTpyHIKaX. CXeMbl pabOThI MpaKTUYECKast
pabota
15 DIIEKTPUYECTBO B OBITY KMHOIOKA3
16 DKkcnepuMeHTabHast paboTta Ne 7 « Y CcTpoicTBO OaTapeiikmy. HaOJI0ICHHE
17 OkcnepuMenTaibHas pabora Ne 8 «M300peraem Gataperky». IIPaKTUYECKast
pabora
18 [Ipe3enTanust mpoeKTOB. Hay4YHbIE
UCCIIeI0BaHUS
19 [Ipe3enTanust NpoOEKTOB. Hay4HbIE
W CCIIEZIOBAHUS
20 [Ipe3eHTanust MpoeKTOB. Hay4YHBIE

HUCCIICAOBAaHUA




I11. CBer

20 HcrouyHuku cBera. mexrus, neM. | OcBeTuTenb ¢ HICTOYHUKOM
Ha 6a3e LleaTpa "Touka Pocra" OKCIIEPUMEHT | CBETa Ha 3,5 B, HCTOYHUK
IUTaHus1, KOMIIJICKT
MPOBOJIOB, IiiesieBast fuadpar-
Ma
21 Kax mb1 Bugum? JICKITHS, JICM.
IKCIIEPUMEHT
22 ITouemy MHUpP pa3HOLIBETHBIM. JEeKIUs
23 OkcnepuMmenTaibHas padora Ne 9 «Tearp TeHei» IKCIIEPUMEHT
24 OkcnepuMenTasibHas padota Ne 10 «CotHeuHbIe 3aHYUKI sKcriepuMeHT | OCBETUTENH C UCTOYHHKOM
Ha 6a3ze IlenTpa "Touka Pocra" csera Ha 3,5 B, ncrounuk
IIUTaHus, KOMIIJIICKT
MIPOBOJIOB, IIeJIeBast quadpar-
Ma, NOJIYIUINHAP, IJIaHIICT
Ha IIJIOTHOM JIMCTE C
KpPYTOBBIM TPAaHCIIOPTHPOM
25 Jucnepcusi. MbUIbHBIN CEKTP JIEKIHUSL, IEM.
IKCHEePUMEHT
26 Panyra B mpupoze. Mpe3eHTaIus
27 OxcnepumenTaipHas padora Ne 11 «Kak nomydauts pagyry?». skcepuMeHT | OcBeTUTENb C HCTOYHUKOM
Ha 6a3e LlenTpa "Touka Pocra" cBera Ha 3,5 B, uctounux
b b
MTUTAHMS, KOMIUIEKT
IIPOBOJIOB, IIEJIEBAs
nuadparma, MoNyLIIHHID,
IUTAHIIET Ha TJIOTHOM JIM-
CT€ C KPYTOBBIM
TPAHCIOPTHPOM
28 DKCKypcus Oecena
29 Jlynnbie u CoJIHEUHBIE 3aTM CHUS. JIEKIIHS, TEM.
9KCHEPUMEHT
30 Kaxk cmomatp my4? Oecena
31 3azepka’ne. JICKIIUS, ICM.
9KCIEPUMEHT
32 OkcnepuMeHTaibHas padora Ne 12 «3epkana» IKCIEPUMEHT




33 3ammra MpoeKToB 1 HUCCIIEAOBAHUS

34 3aKITIIOYUTENBHOE 3aHATHE. 3aIMTA MPOEKTOB. 1 HCCIIEIOBAHUS
34

Hmozo

[TporpaMma mpenmonaraeT pa3indHbie GOPMBI KOHTPOJIS IPOMEXYTOYHBIX 1 KOHEUHBIX PE3YyJIbTaTOB. B pe3ynbraTe u3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUW ¥ HaBBIKOB ydalMXcs OyJeT MPOXOIuTh B TeUeHUE yueOHOro Kypca - B hopMe GpoHTaIBHOIO OMpPOCca, CaMOCTOSITENbHBIX
MPAaKTUYECKUX paboT, TUCKYCCUH C BHICTPOSCHHBIMH JIOTHYECKUMHU IEMOYKAMU U JI0Ka3zaTeabcTBaMu. OLEHUBAETCS CaMOCTOATEIbHOCTh
BBIINOJIHEHUS 33/1a4, TaK ke paboTa yJalluXcsi OLEHUBAETCS C yU€TOM UX aKTUBHOCTH, KaU€CTBA MOATOTOBJICHHbBIX BBICTYIIJICHUH,
JIEMOHCTPALlMOHHBIX OMBITOB, YMEHUH pelieHns 3a1ad. OneHnBaeTcs Takke ydacTHe B 00CYKI€HUH, KaueCTBO 331aBaEMbIX BOIIPOCOB, BJIAZICHUE

MOHOJIOTHYECKOH U JIMAJIOTMYECKOH PeUublo, YPOBEHb (DU3HUECCKOW KOMITETCHITUH.

Hrorosas arTectanust o BHEYPOUHOU IESITEILHOCTH ydamuxcs 7-9 kimaccoB «O3agauenHas (pu3uKa» mpoBoauTcs B popme
JTAKTHYECKOTO 3a/IaHUS B I[EJISX OMPECIICHUS CTCIICHU OCBOCHUS yUalIMMUCS YIeOHOr0 MaTepralia o MpakTHIeCKON (U3MKe, B paMKax
OCBOEHUSI OCHOBHOI 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHUsI.

3aaHust OpUCHTHPOBAHBI HA MIPOBEPKY YCBOCHUS COACPIKAHUS Pa3ICIIOB/TeM:

- g3aumodeticmaue meJ (NIOMHOCMb 8eujecmsd, Cuia mpenus, Kodgguyuenm mpenus) (moodyas 1 kiacc),

- 9JleMeHmMbL CIMAamuKU, Mmeniogvle AGNeHUsl, INeKMPOCMAMUKA, 3aKOHbI NOCMOSAHHO20 MOKA, 3AKOHbI ONMUKU (MOOYIb 8 Kiacc),
Dopma - oudakmuueckoe 3a0anue (mecmol, NPAKMUYLECKUE 3A0AHUSL, peluleHle MEopuecKux 3a0ay) COCTaBJICHBI B IBYX BapUaHTaXx.
Bpewms BbinoHeHus: paboThl — OAMH YPOK.

Inan padorsl (7 Kiaace)

Homep | IIpoBepsiemble 3JIEMEHThI IIposepsiemble yMeHUs banu 3a

3a/laHusl | COAePKAHUA BbINIOJIHEHH e
3a/1aHus

1 [TpaxkTueckas pabora. YMmeHnue codpaTh IPaKTHYECKYIO 1

YCTaHOBKY COTJIACHO 3aJJaHUs
2 OnpenenurenbHas popmya 3uanue (HOpMYIT MIOTHOCTH BEIIECTBA, 1
BEJTMYHMHBI CHUJIa TpEHUSs
3 N3mepenne Gpusnyeckoit YMeHue 1mojap30BaThCs H3MEPUTEILHBIMU 1




BEJIMYHHBIL. npubopamu, ONpeaessaTh [eHy JeleHus
npruOOpPOB, U3MEPATh (PUIUIECKYIO
BEJIMYUHY.

4 BrruuciurenbHble HABBIKU Boruncnsate Gpuznyeckyro BeIMUnHY, 1
3alUCBIBATh PE3yJbTaT B AMHUIIAX
n3mepenus CU

MaxkcruMabHOE KOJTMYECTBO 0AJUTOB 3a BBIMOJIHEHUE paboThl coctaBisier 10 Oamios.
BrictaBnenue otMeTok: otMeTKa «5» - 80-100% - 8-10 6amna, otMeTka «4» - 66%-79% - 70amioB,otMeTKa «3» - 30%-65% - 6 — 3 Gamna,
orMmeTka «2» - meHee 30% - 0 — 2 Oasua.

Hrorosass arrecraunus 7/ Kiacca
«O3agayeHHas pu3nKa»

BapuanTNel

Hcnonp3ys pelua)kHbie BEChl, MEPHBIN LUIHHIP, CTAKaH C BOJOW, IWIMHIP, COOEPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJISL ONpe/eNICHUS
MJIOTHOCTH MaTepHalia, i3 KOTOPOIro U3rOTOBJIEH ITUIUH/IP.

B OsaHke 0TBETOB:

e cjenaiiTe pUCYHOK SKCIIEPUMEHTATbHON YCTaHOBKU JJIs ONlpeiesieH s 00beMa Tena;

e 3anuiuuTe GOpMYJIy AJIs pacyeTa MJIOTHOCTH;

®  yKaXXHUTe Pe3yJIbTaThl U3MEPEHUS MacChl HUIMHAPA U ero 00beMa;

® 3ANUIIMTE YHCIEHHOE 3HAYCHHE TUIOTHOCTH MaTepurana IIIHH]Ipa.
Bapuant Ne2
Hcnonb3yst Opycok ¢ KPIOUKOM, TMHAMOMETP ¢ npeaenoM usMmepenus 1H, nuaamomeTtp ¢ npenenom uzmepenust SH, 2 rpysa maccoii 100r,
HaIpaBJIsAIoNIas, COOCPUTE IKCIIEPUMECHTAIBHYIO YCTAHOBKY JIJIsl ONpeeieHUs Ko PHUIIMEHTa TPEHUS CKOJIBbKEHUS MEKIYy OPYCKOM H

MMOBEPXHOCTHIO HAIIPABJISIIOIEH.
B OmaHke 0TBETOB:

e cjernaiTe pUCYHOK IKCIIEPUMEHTAIbHOM YCTaHOBKH;



e 3anumuTe QopMyiy A pacyeTa KodhduimeHTa TPeHUs CKOIbXECHHUS;

e VKaxuTe pe3ysbTaThl U3MEPEHUs Beca OpycKa ¢ rpy3aMM U CHIIbI TPEHHSI CKOJIbKEHUS IPU ABMIKEHUH OpycCKa ¢ IPy30M IO OBEPXHOCTU
HaIMpaBJISIOLIEH;

e 3amummTe YMCICHHOE 3HAaUeHHEe KOdPPHUIIMEHTa TPEHUS CKOJIbKEHUSI.

OTBeTHI H KPUTEPHH OLIEHUBAHNS BbINOJIHEeHUsI 3a1aHuii (7 kiacc)

BapuanT Nel
1)V=V- Vs 2) p=m/V

3m=66T; V=56Mm1=56cm3  4)p = 1.2 r/em®= 1200 kr/m3.

Conep:xkanue Kputepusi banabl
[TomHOCTRIO TTpaBUIIBHOE BBITOJIHEHUE 3/ IaHHsI, BKITIOYAIOIIee B ce0s:
® CXEMAaTHYHBIH PUCYHOK IKCIEPUMEHTAIBHON YCTaHOBKY;
e (opmymy misg pacyéTa HCKOMOM BEJIMYMHBI IO JIOCTYITHBIM JIJISI K3MEPEHUS BEJIMUUHAM (8 OaHHOM CIyuae OJis
onpeodeneHus NIOMHOCMU meaa); 4
® TPaBUJIBHO 3alMCaHHbBIE PE3YJIbTATHI MPSIMBIX H3MEPEHHH (8 OUHHOM CIyude pe3yabmambvl U3MepeHUust Maccvl meid u
obvema mena);
e [OJyYEHHOE MPABHILHOE YUCICHHOE 3HAUCHHE CKOMOW BEITUYMHBI

[IpuBeneHsl Bce 21eMEHTHI MPaBUIIBHOTO 0TBeTa 1 -4, HO AOMyIIeHa OMMOKa MPU BBIYMCICHUN 3HAYSHHS HCKOMOM
BEJINYMHBI.

nJjim

JonyieHa ommoOKa rmpu 0003HaYeHUH €AMHUI] U3MEPEHUS HICKOMOM BEJIUYUHBI. 3
nim

JlonyieHa onOKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHONW YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET (popMyIia B 00ILIEeM BHJIE IS pacyeTa MCKOMOM BETMUNHBI




CrnenaH puCyHOK KCIIEPUMEHTAJIbHON yCTaHOBKH, IPAaBUJIbHO IPUBEIECHBI 3HAUEHUS IPAMBIX U3MEPEHHUH BEJIMYMH, HO HE
3anucana (popMmysa i pacueéTa MCKOMOW BEIMYMHBI, U HE TIOJy4EeH OTBET.

N

[IpaBriIbHO NPUBEACHBI 3HAUEHUS PSIMBIX U3MEPEHHUI BENWYHH, 3anrcana GopMmyiia s pacuera HCKOMOW BETMUHHBI, HO
HE TOJIy4€H OTBET, U HE MPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH.

nim

IIpaBriIbHO NTPUBEAEHBI 3HAUEHUS IPSIMBIX U3MEPEHUH, IPUBEICH IPABUIIbHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIEPUMEHTAIbHON YCTaHOBKU U (OpMyJia JJis pacueTa MCKOMOM BEJINYUHBI

3anucaHbl TOJILKO IPaBUJIbHBIE 3HAUEHUS IIPSIMBIX U3MEPEHUH.

N

IIpuBeneHo npaBUWIILHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPSMBIX U3MEPEHUM, U IIPEACTaBIICHA IPAaBUIIBHO 3alIMCAHHAS
dbopMyra i pacdue€Ta HCKOMOW BETMYUHBI.

NI

[TpuBeneHO MpaBHIIbHOE 3HAUCHHUE TOJIBKO OJTHOTO M3 MPSIMbIX U3MEPEHHI, M CACTIaH PUCYHOK IKCIIEPUMEH TaJIbH O
YCTaHOBKU

Bce ciydau BeIOMHEHMS, KOTOPHIE HE COOTBETCTBYIOT BhIIIIEYKa3aHHBIM KPUTEPUSIM BhICTaBiieHus 1, 2, 3 unu 4 6anios.
Pazpo3nennsie 3anucu. OTCYTCTBUE MOMBITOK BBIIOJIHEHUS 3aJaHUS

Maxcumanvuwlii Oain

Bapuant Ne2
1)

B

2) Fynp= Frp (1Ipu paBHOMEPHOM JIBIKCHHH);

Fp=UN; N=P > Fp=uP; U=



3) Fynp =0,44 H; P=2,8H
4) 1 =0,16

Coaepxanne KpuTepus

Banabl

[TosHOCTBIO TPaBHIILHOE BBHITIOJHEHUE 3a/IaHUs, BKIFOUAtoIIee B ceOsi:

® CXCMATHYHBIA PUCYHOK IKCIIEPUMEHTAIBHON YCTAHOBKH;

e (dopMmyiy IS pacu€Ta MCKOMOM BEIIMYHHBI IO TOCTYITHBIM JUIS U3MEPEHUS BEIUUUHAM (8 OAHHOM Cayyae OJisi OnpeoeieHus
K03¢hpuyuenma mpernus);

® TIPAaBWIBHO 3aIMCaHHBIE PE3yJIbTATHI PSIMBIX H3MEPEHHUH (8 OAHHOM CIyuae pe3yabmamyl Usmepenus 6eca meida ¢ 08ymsi
2py3aMu U CUTbl MPEHUSL CKOTbIHCEHUSL),

e TOJYYCHHOE IMPABHIHLHOE YHCICHHOE 3HAYCHUE NCKOMOMW BEITHYUHBI

[TpuBeneHsI Bce 2JIEMEHTHI MTPABIIILHOTO OTBeTa 1-4, HO JoMyIIeHa OmrOKa MPU BRIYUCICHUH 3HAYEHUSI UCKOMOW BEJIMYUHBI.
W

JomyiieHa ommOKka rmpu 0003HaYeHUH SAMHHI] U3MEPEHUS] HCKOMOUN BETMYUHBIL.

NJin

JlonyieHa onMOKa B CXeMAaTHYHOM PUCYHKE SKCIIEPUMEHTAIBHOM YCTAHOBKH, UJTH PUCYHOK OTCYTCTBYET, UJIH OTCYTCTBYET
dhopmyra B o01IeM BUIE U pacyeTa HCKOMOUW BETMYHHBI

CrenaH puCyHOK HKCIIEpUMEHTAJIbHOM YCTaHOBKH, IPABUJIbHO IIPUBEACHBI 3HAUEHUS MPSMbIX U3MEPEHMI BEIUUMH, HO HE 3allMcaHa
dbopmyna s pacy€Ta HCKOMOM BETMYMHBI, U HE TTOJy4Y€eH OTBET.

nJjim

[IpaBriIbHO NTPUBEAEHBI 3HAUEHUS MPSIMBIX U3MEPEHUN BEINYMH, 3aKucaHa Gopmyia I pacuera HCKOMON BEJIMUYUHBI, HO HE
IIOJTy4€H OTBET, U HE IPUBENICH PUCYHOK 3KCIIEPUMEHTAIbHON yCTaHOBKH.

nim

[IpaBunbHO NMpUBEIEHBI 3HAYEHUS IPSIMbIX U3MEPEHUMN, IPUBE/ICH MTPABUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
AKCHEPUMEHTATBHON YCTAaHOBKU U (OpMYyIia Ui pacueTa HCKOMOM BEJIMYMHBI




3anucaHbl TOJILKO MPAaBUJIbHBIE 3HAYEHUS PSAMBIX U3MEPEHUM.
nJjm
[TpuBeneHo nmpaBuiIbHOE 3HAYEHUE TOJIBKO OAHOTO U3 MPSAMBIX U3MEpPEHUHl, U IPeACTaBIIeHa MPaBUIBHO 3anucaHHas Gopmyna aiis

pacyera MuCKOMOM BEJIMYUHBI.
nim
[TpuBeneHo nmpaBmIIbHOE 3HAYEHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHH, U CACJIaH PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKU

Bce CJIy4aHd BBIITOJIHCHUA, KOTOPBIC HC COOTBCTCTBYIOT BbINICYKA3dHHBIM KPUTCPUAM BbBICTABJICHUSA 1, 2, 3 nin 4 6aios.
Pa3pO3HCHHLIC 3aIInucCu. OTCYTCTBI/IC ITOIIBITOK BBIITOJHCHUS 3adaHUsA

Maxkcumanvuolii 6ain




ILian padors (8 Kiacc)

Homep | IIposepsiembie 3JIEMEHThI IIpoBepsiembie yMeHHsl Bbajna 3a
3alaHMA | CO/lepP KAHMSA BBITIOJTHEHHE
3a/1aHMA
11 SIByIeHUS TEMJIONPOBOAHOCTH OOBsICHEHHE SBIICHUN TETUTONMPOBOTHOCTH 1
1.2 ArperatHble cocTosiHUS | YTeHne rpadKoB HarpeBaHUs TeIl. 1
BEIIleCTBa
13 3aKOHBI TOCTOSIHHOT'O TOKa [TpakTueckne ymeHus 1o padoTe ¢ 3iaeKTpornpudopamu. YMeHne 4
HaXO0X/1€HUs BEJMYMHBI SKCIIEPUMEHTAJIbHBIM METOJIOM
UTOro 6
2.1 SIBNIEHUs TEIJIONPOBOIHOCTH OOBbsicCHEHUE SBJIEHUI TEIIONPOBOJHOCTH 1
2.2 ArperatHble cocrostHusl | UreHue rpauKoB OXJIaXKI€HUS TEJ. 1
BEILlECTBA
2.3 3aKOHBI TOCTOSIHHOT'O TOKa [Ipaktuyeckue ymenus mo padbore ¢ 3jekTponpudopamu. YMeHue 4
HaXOXK/ICHUS BEITMYMHBI SKCIIEPUMEH TAIbHBIM METOIOM
HUTOI'O 6

MaxkcumasbHOE KOJIMYeCTBO 0aJIOB 3a BRIMTOJHEHHE Pa0OTHI cOcTaBisieT _6  OamoB.
BricTaBnenne otMeTok: otMeTka «5» - 80-100% - 5-6 Oamma, otmetka «4» - 66%-79% - 4 6Gamna, otmetka «3» - 30%-65% - 2 -3  Oamna,
otMeTKa «2» - meHee 30% - 1  Gamr



IIpomesxyTouHasi arTecTanus 8 Kiaacca
«O3agavennas pusnka»Bapuanr 1

1.Ha cHer moyioxkuyii Tpu KyCKa CYKHA pa3IMuyHON OKPACKHU: Oesblii, YepHbIN U 3eeHblid. Korma comHIle mpurpeno, To CrycTsi HEKOTOPOe BpeMs
101 HUMU TIpoTasii cHer (puc. 98). Kakum HOMepoM Ha 3TOM prucyHKe 0003HaueHO Oeroe, Y4epHOe U 3eJIeHOe CYKHO?

1. Benoe — 1, yepHoe — 2, 3enmeHoe — 3.
2. bemoe — 2, yepnoe — 3, 3enenoe — 1.
3. bemoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpum xaxoii TemMIiepatype HadaJcs MpoLecc MIIaBJICHUs? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. C06epI/ITe OC1b 110 CXEMCE. Onpez[eJmTe COIIPOTUBJICHUEC DJICKTPUUCCKUX JIAMII UCITIOJIb3YA aMIICPMETP, BOJIBTMETP.

l
T
‘-: R

Puc. 176

IIpome:kyTouHas aTTecTanus 8 Kiaacca
«O3agayenHas pusnka»Bapuanrt?2

\ 1. K pomieuke mpuOWTHI Ba OJMHAKOBBIX JIHCTa O€NO >KecTH. BHyTpeHHsSS MOBEPXHOCTh OJHOTO W3 HUX IOKPBITA

KOMNOThIO, 4° fijpyrasg ocraBieHa Osiectsameid. K HapyKHOH MOBEPXHOCTH JIMCTOB IPHUKJIEEHBI BOCKOM CIHUYKUA. Mexay JUCTaMM IOMEIAIT
packajeHHbII MeTajudeckuil mapuk (puc. 93). OgHOBpeMEHHO JIM OTHAaAYT CIIHYKH OT JIUCTOB KecTu?

1. OpHOBpeMEHHO.
2. Ot 3aKOMYEHHOM MOBEPXHOCTH CUYKHU OTHAJYT PaHBIIIE.
3. Ot Onecrsiell MOBEPXHOCTU CIIUYKU OTIATYT PaHbIIIE.

2. Ilpu xako# TeMIiepaType Hayajcs IpoLecc OTBEepAeBaHUs?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

Cobepurte 1iemnp o cxeme. Onpenenute padoTy, BBITIOIHEHHYIO YJIEKTPHYECKUMH JIAMITAMH B TEUCHHUE 5 MUH, HCIOJIb3YS aMIIEPMETP,
BOJIbTMETP, CEKYHIOMED
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Puc. 176



OTBeThI H KPpUTECPUH OHCHUBAHUS BbITNNOJTHCHUSA 3agaHui (8 K.]'IaCC)

1 papuant
11 2)5
3) 1.CoOparts 1enb 1o cxeme.
2. [ToaKIFOUUTh aMIEPMETP M BOJILTMETP, YYUTHIBAs TPABUJIA MOJKIFOUCHUS IPUOOPOB.
3. [IpoBectu npsiMbie H3MEPEHUs (CHIIBI TOKA Y HATIPSDKCHHSA)
4. 1o BBIYMCITUTENBHON (GOPMYJIE  ONPENENTUTh HCKOMYIO BEIIUUUHY.

2 BapuaHT
1) 2 2)2
3) 1. Cobpathb Lemnb Mo cxeme.
2. ITonKIFOUNTh aMIIEPMETP U BOJBTMETP, YYHUTHIBAs IPABUIIA MOJKIIOYCHHS TPUOOPOB.
3. IIpoBecTu npsiMbie U3MEPEHHs (CUIIbI TOKA M HAIIPSDKCHHUS ).
4. TTo BBIYUCIUTEIBHONW (POPMYJIE  ONPENCIHTh HCKOMYIO BEIUYNHY.



HToroBas arrectaius 1o BHEYpPOUHOH AeATeIbHOCTH yyammxcs 9 knaccoB «O3anayeHHas Gpu3nka» npoBoauTcsa B (OpMe3aInuThl IPOSKTOB.
®dopma KOHTPOJIS — 3alMTa IpoeKkTa. Bexynmmu MeTogamMu 00ydeHus SBISIIOTCS: 00BsICHUTEIBHO -UILTIOCTPATUBHBIN, YaCTUYHO-TIOM CKOBBIH,
UCCIIEI0BATEIbCKUI: aHaIN3 HH(OPMAaILIUY, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEIEHNE UCCIEA0BAHUN. DTH METO/IbI B HAMOOJIbLIEH CTereH!
00ecIIeunBaroT Pa3BUTHUC MO3HABATCIIbBHBIX NHTCPCCOB, HHTCIUICKTYAJIbHBIX U TBOPUYCCKUX criocooHocTer. Poiib YUUTCIIA B O6y‘-IeHI/II/I MCHACTCA: OH
BBICTYITIACT KaK OPraHnu3aTop, KOHCYJIBbTAHT, OKCIIEPT CaMOro IMpouecca ACATCIbHOCTH YUallluXCsa U e PE3yJIbTAaTOB.

TpeGoBaHus K 3aIUTE MPOEKTA:

® MaTepI/Ian JOCTYIICH U HAYUCH, UICU PACKPLITHI. KauecTBeHHOE M310KEHIE COACPIKAHUA: UCTKAA, I'paMOTHAA p€Ub, ICPCCKa3 TCKCTAa

(HOHYCKaCTCSI 3a4YUTBIBAHUC LII/ITaT); HanboJiee BaKHbIE IIOHATHA, 3aKOHBI 1 (1)0pMyJIBI JAUKTYIOTCA OJIs 3allCH.

. HarnsigHoe npencrasiienne Matepuala (C MCIOJIb30BaHUEM CXEM, YEPTEXel, pUCYHKOB, UCIIOJIb30BAaHUE IIPE3EHTALH )
. Hcnonp3oBaHue NpakTHYECKUX MUHU-UCCIIEA0BAaHUI (TIOKA3 OIbITA)

. KauecTBeHHBIE OTBETHI HA BOIPOCHI CIYIIATENIEH IO TEME

. YeTko copMyIMpPOBaHbI BBIBOBI

IIpudin3nrTenbHbIE TEMbl TBOPYECKHX NIPOEKTOB, MPE3eHTALMIA:
1. Kak uzmepuTb HeM3Mepumoe.

2. TouyHOCTBH H3MEPEHUH.

4. Ucropus kaneHaaps.

5. OT 1ecoYHbIX 4acoB J0 aTOMHBIX.

8. Connevnas cucrema

9. CxopocCTh IBMKEHUS TPAHCIIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak ynep»xaTh paBHOBECHE

12. [louemy magarot Tena



NudopmannoHHO — MeTOAMYECKOE o0ecneyeHne

1. BHeypouHas AesITeIbHOCTh HIKOJILHUKOB. MeTonnyeckuil KOHCTpyKTOop: ocodue aiis yuurens/ [1.B. I'puropses, I1.B. Crenanos. — M.:
[Tpocsemenue, 2011. — 223 c. -. (CtanaapThl BTOPOTrO MOKOJIEHHUS).

2. BueypouHnas gestensHOCTb. [IprMepHBIii 1aH BHEYPOUHON JESTEIbHOCTH B OCHOBHOM 1IKoJe: nocobue amis yuutens/. B.I1. Crenanos, /[.B.
['puropseB — M.: [IpocBemenne, 2014. — 200 c. -. (CTangapThl BTOPOT'O MOKOJICHUS).

3. Paboune mporpammel. duszuka. 7-9 knaccel: yaeOHo-meroanyeckoe nocooue/coct. E.H. Tuxonosa.- M.:/Ipocda, 2013.-398 c.

4. 3anumarensHas ¢usuka. [lepensman .M. — M. : Hayka, 1972,

5. Xouy 061t KymubOuneim. Dnemanckuii 1.1, — M. : PUL] MK/], 2002.

6. ®usuka s yBinedeHHbIX. Kubanpuenko A.S., Kubansuenko M. A.— PoctoB H//l. : «Denuxcy, 2005.

7. Kak crath yueHbiM. 3aHATHS 110 Pu3uKe i cTapuiekinaccHukoB. A.B. Xyropckuii, JI.H. Xyropckuii, 1.C. Macnos. — M. : ['mo6yc, 2008.

8. ®ponTanpHbIe TaOOpaTOpHBIE 3aHATUA 1O (pu3uKe B 7-11 kiaccax oOmeoOpa3oBaTenbHbIX yupekaeHnid: Kuura ans yanrens./non pea. B.A.
Byposa, I'.I'. Huxudgoposa. — M. : [Ipocsemenue, 1996. 12

9. ®enepalibHBINM TOCYIaPCTBEHHBINA 00pa30BaTENBHBIN CTAaHAAPT [ DJIEKTPOHHEIN pecypc]. — Pexum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoi ®enepannn// ouInanbHbIid CalT. —
Pexxum nocryna: http://MuHoOpHayku.pd/

10. Meromuueckas cnyxo6a. M3narensctBo «k BMHOM. Jlabopartopust 3HaHui» [ DneKTpoHHBI pecypc]. — Pexxum nocryna: http://metodist.lbz.ru/
11. Urposas nporpamma Ha aucke «Jpakoina u 3aHumMaTe bHas Gpusukay [DiekTpoHHbiil pecypc]. — Pexxum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaromye 3JeKTPOHHBIE UTPBI « Y MHHUKH — H3ydaeM TUIaHeTy» [DIeKTpoHHbIH pecypc]. — Pexxum moctyna: http:// www.russobit-m.ru//
13. ABtopckas mactepckas (http://metodist.Ibz.ru).

14. AnroputMBbI pemieHus 3aa4 o ¢usuke: festivai.lseptember.ru/articles/310656 17. @opMmupoBaHye yMEHHH y4amuxcs pemaTth GU3nIecKue
3amaun: revolution. allbest. ru/physics/00008858_0. html
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