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HopmartusHast 6a3a

e 3akoH P® «O6 obpazoBanuu B Poccuiickoit denepannn» Ne 273-D3 ot 29.12.2012;

denepanbHbIN rOCYJapCTBEHHBII 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 00mero oopasosanus (IIpuka3
MunncrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. Ne 1897, B pegakuuu nprkasza
MunncrepcTBa oOpazoBanus U Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 nexadps 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeibHas IporpaMMa OCHOBHOTO 00111ero oOpa3zoBaHus, 0JJOOpEHHas pelieHneM
(beneparbHOTO Y9eOHO-METOUYECKOTO 00 IMHEHUS TI0 00IeMy oOpa3oBanuio (poTokos oT 8 amperst 2015 r. Ne
1/15);

o ®denepanbHbIN epedeHb Y4€OHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHbIX) MUHUCTEPCTBOM 00pa30BaHus U HAYKU
Poccuiickoit @enepanuu K UCHOIb30BaHUIO B 00pa30BaTEIbLHOM Ipoliecce B 0011e00pa30BaTeIbHbIX OPraHu3alnsIxX
MIpH peanu3alii UMEIOIUX rOCyIapCTBEHHYIO aKKpeIUTAI[MI0 00pa30BaTeIbHBIX IPOrpaMM HauyaabHOTO OOIIEro,
OCHOBHOTO 00I1I€T0, CpeTHEro 00IIero 00pa3oBaHus, YTBEPKIECHHBINA MTpUKa3oM MuHUCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 28 nexabpst 2018 roma Ne 345 ¢ u3MEeHEHUsIMU U IOTIOJTHCHHUSIMU.

o  @enepanbHBIN MepedeHb YUCOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit deneparuu k MCIOIB30BaHUIO B 00pa30BaTEILHOM MPOIIecce B 0011e00pa3oBaTeIbHBIX OpraHU3aIHIX
MIpH peanu3alii UMEIOLUX rOCYAapCTBEHHYIO aKKpPEeIUTAIIMI0 00pa30BaTEIbHBIX TPOrpaMM HauaabHOTO OOIIEro,
OCHOBHOTO 00I1IeT0, CpeIHEro 00IIero 00pa3oBaHus, YyTBEPKICHHBINA MTPUKa30M MuHUCTEpCTBA 00pa30oBaHUs U
Hayku P® ot 31 mapta 2014 roga Ne 253 ¢ U3MEHEHHUSIMH U IOTIOJTHECHUSIMU.

e [lepedenp opranu3zaiuii, OCyIIeCTBIAIONIUX BBIITYCK YYEOHBIX TOCOOUH, KOTOPBIE IOMYCKAIOTCA K
WCIIOJIb30BAHUIO MIPH PeATU3aIH UMEIOLTUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOTrpaMm
HAYyaJbHOTO 00IEro, OCHOBHOTO O0IIIEro, CpeHero o01iero 0opa3oBaHus, yTBepKACHHbIN Mpruka3oM MUHOOpHAYKH
P® o1 09.06.2016 Ne 699;

e OcHoBHas o0pa3zoBarenbHas nporpamMmma cpensero oomero oopazosanust MbBOY «ATCOLI BMP PT»

e [IpumepHbIe MPOrpaMMbl BHEYPOUHOH JAesTenbHOCTH. HadanbHoe 1 ocHOBHOE oOpa3zoBanue / [B. A. T'opckwid,

A. A. Tumodees, 1. B. CmupHoB 1 1p.] ; nox pen. B. A. I'opckoro. — 4"e u3n. — M. : Ilpocemenue, 2014 — 111 c. —
(CranpmapTbl BTOPOro OKOJICHHUS).

e [lporpamma ocHOBHOro oouiero oopazoBanus. @usmka. 7 - 9 xnaccsl (aBropsi:A.B. Ilepeiukun, E.M. I'yTHUK).
dusnka. 7-9 kiaaccel: paboune nporpammel / coct. @50 E.H. Tuxonosa - 5-e u3j., mepepab.-M.: [Ipoda,2015. — 400c.,
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|. Il.iannpyeMble pe3yibTAThI OCBOCHHUS Kypca BHEYPOUYHOI 1esiTeJIbHOCTH 10 (pusuke

[Iporpamma 1mo3BojsieT 100MBaTHCS CIEAYIOIINX PE3yJIbTaTOB OCBOECHHUS Kypca BHEYPOUHOU €S TEIIbHOCTH

OcHoBHasi rpynna y4yaummxcs Hetu ¢ OB3
(BKJIIOYasi HHTETPUPOBAHHBIX)

[MpeamerHbIe MertanpeaMeTHbIe JInuHocTHBIE IIpeameTHbIE MeTanpeaMeTHbIe JInuHocTHBIE
- YMETb MOJIb30BATHCS P. —ymets paboTtath o | -pa3BuBaTh - UMETh P. —ymeTs paboTtath | -pa3BuBaTh
METOJIAMHU HAy4YHOTO MPEUIOAKEHHBIM O3HAaBaTEIbHbIE MPEJCTABICHUE O | MO NPEIJIOKEHHBIM | MO3HABaTEIbHBIE




HCCIIEI0BaHUS SIBJICHUI
MIPUPOIBL;

- IPOBOJIUTh
HaOJIIOIeHNS,
IJITAHUPOBATh U
BBITIOJIHATH
9KCIIEPUMEHTHI;
-00pabaThIBaTh
pe3yAbTaThl U3MEPEHUI;
- IPEJICTABIIATh
pe3yJAbTAThl UBMEPEHUM C
MMOMOIIILIO TaOJIMIL,
rpadukoB u Gopmyi;

- 00HapyXHUBaTh
3aBUCHUMOCTH MEXTY
(bu3rgecKkuMu
BEJIMYMHAMU;
-00BSCHATH MOTyYEHHbIE
pe3ynbTaThl U JenaTh
BBIBO/IBI;

-OLIEHUBAThH T'PaHUIIbI
MOTPEUTHOCTEN
Pe3yNIbTaTOB U3MEPEHUIA;
- YMETb IPUMEHSATh
TEOPETUYECKUE 3HAHUS
1o (U3HKe Ha TPAKTHKE;
-pematb Gpu3n4ecKue
3a/1auy Ha IPUMEHEHUE
MOJIy4YE€HHBIX 3HAHUM;

- BBIBOJIUTH U3
AKCIIEPUMEHTAIIBHBIX
(haKTOB U TEOPETUYECKUX
Mozenel ¢puzndeckue
3aKOHBI;

- YMETbh JIOKJIaIbIBaTh O
pe3ynbTaTax CBOETo

WHCTPYKIIHUSIM; YMEHUE
M3JIarath MBICIIH B
YETKOM JIOTMYECKOMN
MOCIIEIOBATEIILHOCTH;
aHAITU3UPOBATH
coOCTBEHHYIO paboTYy:
COOTHOCHTb IIJIaH U
COBEpIIICHHBIC
OTICpaIUH, BBIJICIIATh
JTarbl U OICHUBATh
Mepy OCBOCHUS
KaXKJI0TO, HAXOIUTh
OIINOKH,
YCTaHABIIMBATh UX
TIPHYUHEIL.

[1. —opuenTHpOBaTHCS
B CBOEM cucTeMe
3HaHUM: OTJINYATh
HOBOE OT yXKe
W3BECTHOIO;
nepepabaTbiBaTh
MOJTyYEHHYIO
uHdopMalnIo, eNaTh
BBIBOJIBI B pe3yJIbTaTe
COBMECTHOM pabOThI
BCETO KJIacca; yMeTh
aHaATM3UPOBAThH
SIBIICHUS

K. — ymers paboTaTh B
nape U KOJJICKTHBE;
3P PEeKTUBHO
pacnpenensTh
00513aHHOCTH

UHTEPECHI,
I/IHTGJIJIGKTyaJILHLIe nu
TBOPUYECKHE
CIIOCOOHOCTH
yUaIIuXCs;

- MOTUBUPOBATh CBOU
JIEWCTBUS; BBIpaXaTh
TOTOBHOCTH B JII00011
CUTYAIINH MTOCTYIHUTh
B COOTBETCTBHHU C
MpaBUJIaMU
ITOBEJACHUS;

- BOCIIPUHUMATh peYb
YUUTETS
(OTHOKJIACCHUKOB),
HEIMOCPEJICTBEHHO HE
00paIeHHyIo K
y4aniemMycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
NeSITeTbHOCTh: CBOU
JOCTHXCHUS,
CaMOCTOSITEIIBHOCTb,
WHHIIUATUBY,
OTBETCTBEHHOCTH,
NPUYHHBI HEey1a4d

pUpOEC
BaKHEHIIINX
buzngeckux
SIBJICHUM
OKPYXAaIOIIEro
MUpa ¥ TOHUMATh
CMBICIT
buznuecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEHHUE
paboTtath
pa3HBIMU
UCTOYHUKAMU
uH(popMaluu;
-yMETh
IPUMEHSTh
TEOPETUUYECKHE
3HAHUS T10
bu3uke Ha
MIPAKTUKE;

- YMETh
UCIOJIb30BATh
MOJTy4EeHHBIE
3HAHUA B
IIOBCEIHEBHON
YKU3HU (IKOJIOTHS,
OBIT, OXpaHa
OKpYXarouei
cpebl)

- IPOBOJIUTh
HaOIIOACHUS
buznyeckux
SIBIICHUI;
-U3MEPSIThH
busnueckue

WHCTPYKIIUSM;
yYMEHUE u3JlaraTh
CBOU MBICIIH B
JIOTUYECKOU
MOCJIEIOBATEILHOCT
u;

II. — ymeHnue
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadarbBaTh
MOJIYYEHHYIO
uH(popMaIIo,
JIeJIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboOTHI BCETO
KJjlacca; yMeTh
HaOJIIOaTh U
OIHCHIBATH
SIBJICHUSI

K. — ymern
paboTaTh B ape u
KOJLJICKTHBE;

MHTEPECHI;

- MOTUBHUPOBATb
CBOM JCHCTBHSI;

- BOCIIPUHUMATDH
PCYb YUUTCIIA
(OTHOKJIACCHUKOB),
HETIOCPE/ICTBEHHO
He 00paIeHHYIo K
yJamemycs;

-OlICHUBATh
COOCTBEHHYIO

y4eOHYI0
JeSITeNbHOCTD




UCCIIEIOBAHUS;

- y4aCTBOBATh B
JMCKYCCUU, KPaTKO U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-MCIOJIb30BaTh
CIIPaBOYHYIO JIUTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOpMaIHH.

BCIIMYUHBI

B nmpoiecce BHeypO‘IHOﬁ ACATEC/IBHOCTH B IIKOJI€ PEHIAIOTCHA CJICAYIOINHEC KOPPECKIIMOHHO-PAa3BUBAIOIIIHUE 3a/1a TN

1. Pazeumue u Koppekyus 6HUMAHUS

2. Dopmuposarue YHUBEPCAIbHBIX YUEOHbIX YMEHUL

3. Pazeumue peuu

Coneprxkanue BHeypouHO# JessTeILHOCTH 110 (pusuke «O3anauenHas GuU3MKa»7 Kiace

Ha3Banue pa3aena (TeMbl)

Conepxxanue yueOHOro nmpeamera, Kypca

HepBOHa'—laJIbeIe CBCJACHHUA O

CTPOCHHUH BEeHIECTBA

I_[eHa JACJICHUA U3MCPUTCIIBHOTO an60pa. Onpez[eneHHe LHCHBI JCJICHUA U3MCPUTCIIbHOI'O NUJIMHIPA.
Onpez[eneHI/Ie TCOMCTPUYICCKUX Pa3sMCPOB TCJIA. H3zroroBienue HU3MCPUTCIIbHOI'O HUJIMHIPA. I/I3MepeHHe
TEMIICPATYpPhI TCJIA. I/ISMepeHI/IC pasMCPoOB MaJIbIX TCJI. I/ISMepeHI/IC TOJINIWUHEI JIMCTA 6YMal"I/I.




2. | B3aumopeiicTBHe Tel W3mepenune ckopocTH ABMKEHU Tena. Mi3Mepenne Macchl Tena HenpaBumibHOU (hopmbl. M3mepenue
IJIOTHOCTH TBepAoro Tena. Mzmepenne oobema myctotsl. MecnenoBanue 3aBUCUMOCTH CUIIBbI TSKECTU
oT Macchl Tena. OrnpeneneHre Maccel U Beca Bo3ayxa. Clio)KeHHe CHIl, HalpaBJIEHHBIX 110 OJTHOM
npsiMoii. Mi3MepeHue KeCTKOCTH MpyKuHbL. M3mepenne ko duimenTa bl TPeHHUS CKOJIBKEHUSI.
Pemrenne HectaHIapTHBIX 3a7a4

3. | JdaBaenne. /laBjeHue xKuaKocrei u HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IJIOUIaIM ToBepXHOCTU. OnpesienieHue 1aBaeHus

2308 TBEPJOro Tela. Bplunciienne cuiibl, ¢ KOTOpoi atMocdepa AaBUT Ha MOBEPXHOCTH croua. OnpeneneHue
Macchl TeJa, TUIaBaromero B Boje. Onpeaenenue mioTHOCTH TBepAoro Tea. Onpesenenne oobema
KycKa Jipzia. M3ydenue ycnoBus miaBanus Tell. Penienne HecTaHJapTHBIX 3a7a4
4. | PaGoTa U MOIIHOCTD. Berarcnenue paboThl 1 MONTHOCTH, Pa3BUBAEMON YUCHUKOM TIPH MobeMe ¢ 1 Ha 3 aTax.
Onpenenenre BeIMrpbliia B cuiie. HaxoxaeHue nenTpa tsxecTH miockoi purypsl. Berancnenue KI1J]
Ineprust HAaKJIOHHOM IUIOCKOCTH. MI3MepeHne KHHEeTHYeCKOM 3Hepruu. M3MepeHne NoTeHIManbHOW SHEPTHUH.
Pemienne HecTanmapTHHIX 3a/1a4.
8 KJ1acc
Ne Ha3zBanue pa3aena (TeMbl) Conep:xanue y4eOHOTr0 npeaMera, Kypca
1. | ®usuveckuii MeTOX M3yUeHUsI Onpenenenue eHbI JesIeHns TpUuOOpoOB, CHATHE oKa3aHuil. OnpeneneHne nNorpenHocTein
NMPUPOABI: TEOPETUYECKUI 1 U3MEpPEHUH.
IKCIEPUMEHTAJIbHBIN
2. | TennoBble IBJIEHUS] H METOBI HX OrnpeneneHre yaauHEHUs Tea B IPOLIECCE U3MEHEHUs TeMIiepaTypsl. Pemenue 3ana4y Ha
P — OIIpe/IeTICHUE KOJIMYECTBA TEIUIOThI. [I[puMeHeHrne TennoBoro paciupeHus s perucTpauuu
TeMIiepatypsl. MccienoBanne nmpoueccos IIaBiIeHUS U OTBepAeBaHus. M3yueHue ycrpoiicTBa
TEIUIOBBIX ABuraresneil. [lpubopsl 11 u3MepeHus BIaXXHOCTH BO3AyXa.

3. | DaexkTpuyeckue siBJeHUS U MeTO/bI Ornpezenenre yaeabHOro CONPOTUBIIEHUS TPOBOIHMKA. 3akoH OMa a1 yyacTka uenu. Pemenue

3a1a4. MccnenoBanue U UCNOJIb30BAHUE CBOMCTB 3JIEKTPUUECKUX KOHAEHCATOPOB. Pacuer
HX HCCIeA0BANHS notpebnseMoii anekrposnepruu. Pacuer KI1J] anextpuueckux yctpoicTB. Pemenue 3a1au Ha 3aKOH
Jxoynsa -Jlenna.

4. | DieKTpOMAarHUTHbIE SIBJIEHUS [Tonyuenue u puKCUpOBaHHOE M300paKEHNE MAarHUTHBIX MoJei. 3yueHnue cBOiCTB
anekTpomMaraura. Mi3ydeHne Moenu 3neKkTpoaBuraress. Pemenne kadeCTBEHHbBIX 3aau.

5. | OnTuka N3yuenue 3akoHOB oTpaxkeHus. HabmoaeHne oTpaxkeHus 1 npeaomMieHus ceeta. M3o0paxenus B

JIMH3aXx. OHpe,[[eJ'ICHI/Ie '’ IaBHOI'O (bOKYCHOFO pacCTodAHuA U ONTHUYECKON CHUJIbI JIUH3HI. Ha6J'II-OI[eHI/Ie
I/IHTep(I)CpeHI_[I/II/I cBerta. Pemenue 3aga4 Ha MMPEJIOMJICHUEC CBCTA. Ha6J'IIOIICHI/IC IMMOJIHOT'O OTPAKCHUS
CBCTa.




9 kiace

Ne HasBanmue pa3snesna (Tembl) Coaepikanue y4eOHOro nmpeiMera, Kypca

1. | Maraerusm Kowmmnac. [Ipunuun padbotsl Maraut. MaruuTsl 0J0COBbIE, 1yroBble. MarHuTHas pyaa. MaruutHoe
noJie 3emiu. M3rotosienue marauta. PenieHue kauecTBEHHBIX 3aa4.

2. | Dnekrpocrarnka DNeKTpUYEeCTBO Ha pacueckax. OCTOPOKHO CTATHUYECKOE IIEKTPUUECTBO. IIEKTPHUIECTBO B
UTpyLIKaX. DIEKTPUUECTBO B OBITY. Y CTpoilcTBO Oarapeiiku. Pemenne HecTaH1apTHBIX 3aay.

3. | Ceer Hcrounuku cBera YcrpoiicTBo riaza. ConHeunble 3aiiunku. Tenb. 3aTMenue. [[BeTta kommakT qucka.
MpeubHbIi cniektp. Pagyra B mpupose. JIynnsie u Conneunsie 3aTmenus. Kak ciomats syu? Kak
3a)ke4yb OTOHb? Penienre HecTaHIapTHHIX 3a/1a4.

MeTtoabl 00y4eHUus M POPMbI OPraHU3AMUM eI TEJIHHOCTH 00yUAKO N XCS
Peanu3anus nporpaMMbl BHEYpOUHOH AeaTenbHOCTH «O3a1aueHHas GU3nKa» NpernoiaraeT HHANBUIYaIbHYIO U TPYIIIOBYIO paboTy

o6yqa10u11/1xc;1, ITAaHUPOBAHUEC U IMTPOBCACHUC MCCICI0BATCIILCKOr0 3KCIICPUMEHTA, CaMOCTOSATEIbHBIHN C60p JaHHBIX IJId PCIICHHUA IMPAKTUYCCKUX
3a71a4, aHajlu3 U OLCHKY IMOJIYYCHHBIX PE3YJIIbTATOB, U3TOTOBJICHUC ocooui u MOI[CJ'IGIZ. HporpaMMa npeaycMaTpmuBacT HE TOJIbKO O6yLIaIOIJ_[I/Ie n
Pa3BHUBAKOIIUEC LCIIN, ee pcam3anunsa CHOCO6CTByeT BOCIIMTAHUIO TBOp‘ICCKOﬁ JINYHOCTH C aKTHBHOMU »KU3HEHHOM TTo3uIeii. Beicokux PE3YIBTATOB
MOI'YT A0CTHYb B JdHHOM CJIY4a€ HC TOJIbKO YYCHUKHU C xopomeﬁ IIKOJbHOM YCII€EBACMOCTBIO, HO 11 BCE HCJ'IGYCTpeMJIéHHBIe AKTHUBHBIC peGHTa, YXKE

c/ieNaBIIie CBOM Mpo(eCcCHOHATBHBIN BBIOOD.

OOyuenue ocyuiecTBiseTcs npu noaaepxke Llenrpa o6pa3oBaHus ectecTBEHHO-HAY4YHOH HanpaBiaeHHOCTH «Touka pocTay, KOTOpbIii

CO3J1aH JJIsl pa3BUTHUS Y O0YYaIOLIUXCSl €CTECTBEHHO-HAY4YHOH, MaTeMaTn4ecKoi, HH(OpMallMOHHON rpaMOTHOCTH, (POPMUPOBAHUS KPUTHUYECKOTO U
KPEaTUBHOT'O MBIIIJICHHUS, COBEPLICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOW HANPaBJICHHOCTH, a TAKXKe JJIs IPAKTUYECKOH 0TpaboTKU yueOHOTO
MaTepuaia 1o yuebHomy npeamery «Dusmukay.

TemaTuueckoe maanuposanue (1200 odyuenus)



Triace

Haumen Conep:xanue Komnuect ®opma Hcnoan3oBanue Jara
OBaHMe BO 3aHATHH o0opynoBanus «Touka
pasgena 4acoB pocra»
1 BBonHoe 3ansTHE. THCTpYKTaX 110 TEXHUKE 0€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
urdpoBoit mabopaTopueit
"Touka pocra"
(memoHcTparms
TEXHOJIOTUU U3MEPEHNs)
. [lepBoHaya/ibHbIE CBeJeHUS O CTPOEHUH BellecTBa A
2 OxcnepumeHTanbHas padota Ne 1 «Onpenenenue 1eHbI ACTESHUS 1 skcnepuMeHT | JInHelika, JeHTa MepHasl,
Pa3IUYHBIX TPHUOOPOBY. WU3MEPHUTEITBHBIH ITHH/IP,
TEPMOMETP, TaTIUK
TeMIIepaTypbl
3 DxcnepuMeHTanbHas padota Ne 2 «OnpesenieHne reoOMeTpUIECKUX 1 skcriepument | HabGop reomerpudeckux
pa3MepoB Te. Ten
4 [Tpaktrueckas padota Ne 1 «3roToBiieHHE N3MEPUTEITHHOTO 1 MpaKkTHYecKas
LIHH]PAY pabota
5 DOkcnepuMmeHTalbHas padora Ne 3 «3mepeHue TeMieparypsl Tem» 1 HKCIEPUMEHT
6 DkcnepuMmeHTalibHas padota Ne 4 «/3mepenue pa3MepoB MallbIx 1 HKCIEPUMEHT
TEI.
7 DkcnepuMeHTalbHas padota Ne 5 «M3mMepeHue TONIINHBI TUCTa 1 HKCIIEPUMEHT
OyMmarm»
T'nasa |l. B3aumoaeiicTBue Tea 124
8 DkcnepuMmeHTaNbHas padota Ne 6 «M3mMepeHue CKOpOCTH IBUKEHUS 1 HKCIIEPUMEHT
TEI.
9 Pemenue 3anay Ha Temy « CKOpOCTh PaBHOMEPHOTO JBUKEHUS 1 peleHue
3a1a4
10 OkcnepuMeHTanbHast pabora Ne7 «3mepenue maccsl 1 karu 1 AKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJIBDY.




11 OkcnepuMeHTanbHast padora Ne 8 «M3mepeHue mI0THOCTH KycKa JKcrepuMeHT | JInHelika, JIeHTa MepHas,
caxapa» WU3MEPUTENbHBIH IIWIHHIP,
SJICKTPOHHBIC BEChI
12 OkcnepuMeHTanbHast pabora Ne 9 «M3mepeHne mioTHOCTH JKcrepuMeHT | JInHelika, JIeHTa MepHas,
XO3SCTBEHHOTO MBLIaY. M3MEPUTEIbHBINA IUITHHP,
SJICKTPOHHBIC BEChI
13 Pewmrenne 3anay Ha TeMy «lIMOTHOCTB BemecTBay. peuieHue
3aj1a4
14 OkcniepumenTasibHas padota Ne 10 «VcciieoBanue 3aBUCHMOCTH AKCIIEPUMEHT
CHJIBI TSDKECTH OT MacCChI TEJIay.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenue Maccol ¥ Beca AKCHEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcnepuMeHTalIbHAs padota Ne 12 «CrioxkeHHe CHII, HalpaBJICHHBIX skcriepuMenT | IltaTus, peruar, nuneiixka,
10 OJHOM MPSIMOI». JIBa OJIMHAKOBBIX TPYy3a, JBa
0J10Ka, HUTh HEPACTSHKIMAS,
JIMHENKA U3MEPUTENIbHAS,
JINHAMOMETP
17 DOxcnepuMeHTanbHas padota Ne 13 «M3mepeHune KeCcTKOCTH skcniepumenT | Iltatus ¢ kpenexom, Habop
MPYXUHBD) MPYKHUH, HA00p TPY30B,
JIMHEWKa, TUHAMOMETP
18 DOkcnepuMeHTanbHas padota Ne 14 «M3mepenue ko duimenta sKcriepuMeHT | JlepeBsHHBIN OPYCOK,
CHJIBI TPEHUS CKOJIbKEHUS. HabOp IPy30B, MEXaHU-
yeckasi CKambs,
JTMHAMOMETP
19 Pemenue 3anau Ha Temy «Cusa TpeHUSD». pelieHue
3a1a4
I11. JlaBienue. /laBieHune ;KuaKOCTEH U ra3on
20 DkcnepuMmeHTanbHas padora Ne 15 «MccnenoBanue 3aBUCUMOCTH AKCIIEPUMEHT
JABJICHUS OT IJIOMIAH TIOBEPXHOCTH»
21 OkcnepuMeHTanbHast pabora Ne 16 «Onpeznenenue naBiaeHus DKCIIEPUMEHT
UWIMHAPUYECKOro Tenay. Kak Mbl Buaum?
22 OkcnepuMeHTanbHast padota Ne 17 «BrrurcieHue cuibl, ¢ KOTOpOi IKCIIEPUMEHT

aTMocgepa 1aBUT Ha IOBEPXHOCTH cTosay. [louemy mMup
Pa3HOLBETHBIN.




23 DkcnepuMeHTaNbHas padora Ne 18 «Omnpenenenne Macchl Tena, AKCIIEPUMEHT
IJTABAIOIIETO B BOJIEY.
24 OkcnepuMenTanbHast paborta Ne 19 «Onpenenenne mioTHOCTH skcnepumenT | JIuHelika, 1eHTa MepHas,
TBEP/IOTO TEIIay. WU3MEPUTEIBHBIHN ITHHID,
SJICKTPOHHBIC BEChI
25 Pemenue kauecTBeHHBIX 3a/1a4 Ha TeMy «[LmaBaHue Tem. pemieHue
3a1a4
OkcnepuMeHTanbHast padora Ne 20 «3yuenne ycinoBuii niaBaHus 9KCTiepuMeHT | JluHamomerp, mTaTus
26 TEI. YHUBEPCAIBHBINA, MEPHBIHA
LUAJIMHD
(MeH3ypKa), Tpy3
UWIMHAPUYECKAN U3
CIICIIMAJIBHOT'O IIJIaCTHKA,
HUTB, TOBApCHHAA COJIb,
TaJJo4Ka JJisd nepeEMENIn-
BaHUS
IV. PaboTa 1 MOIIIHOCTH. JHEPrUs
27 OkcnepuMeHTanbHas pabota Ne 21 «Boruncnenue paboTsl, AKCIIEPUMEHT
COBEPILICHHOW IMIKOJBbHUKOM IPH MoabeMe ¢ 1 Ha 2 3Tax»
28 DxcnepuMeHTanbHas padora Ne 22 «BrrauciaeHue MOITHOCTH AKCIIEPUMEHT
pa3BUBaeMOM HIKOJLHUKOM MpU HobeMe ¢ 1 Ha2 3Tax»
29 DkcnepuMeHTanbHas padora Ne 23 «OrnpenienieHre BHIUTphIIIa B skcniepuMenT | IToaBrKHEIN 1
cuJie, KOTOPBIN JaeT MOABWKHBINA U HEMOIBUKHBIN OJIOK. HETIOIBUKHBIA OJI0KH, HAabOP
TPpy30B, HUTh, TUHAMOMETD,
IITATUB, JIMHEUKA
30 Pemenue 3anay Ha Temy «Pabota. MOIIHOCTBY. pelieHue
3a1a4
31 DkcnepuMmeHTanbHas padora Ne 24 «Brrancnenue KII/] HakiionHOM skcniepumenT | IllTatuB, MexaHuyecKas
TLIOCKOCTH. CKaMbsl, OPYCOK € KPIOUKOM,
TUHElKa, Habop TPY30B,
JAUHAMOMETD
32 DkcniepuMeHTanbHas padota Ne 25 «M3mepenne KHHeTHYeCKOM AKCIIEPUMEHT
SHEPTUU Tellay
33 Pemenue 3anau Ha Temy «KuHeTHueckas SHEPTHsD». pelieHue

3aga4




34 HToroBbiii KOHTPOJIL 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTnuyeckoe niianuposanue (2 200 odyuenusn)
8kuracce
Haumen Conepxxkanue Kosmuecr ®opma HUcnoab3oBanue Hara
OBaHUE BO 3aHATHS odopynoBanus «Touka
pasjgena 4acos poctay
|. ®usnyeckuii MeToa N3yUYeHUsS IPUPOIbI: TEOPETHUECKH I H 34
JIKCIIEPUMEHTAJIbHbIN
1 Brognoe 3anatue. MHCTpYKTaX 1O TEXHUKE OE30TTACHOCTH. 1 Oecena O3HakoMJIeHUE C
nndpoBoi mabopaTopueit
"Touka pocra"
2 OkcnepumeHTanbHas padora Ne 1 «Onpenenenne eHbl JelieHus 1 skcriepuMenT | JInHelika, 1eHTa MepHas,
pUOOPOB, CHATHE MMOKA3aHUI» M3MEPUTEIBHBIN ININH/D,
TEPMOMETD, TaTYHK
TeMIepaTypbl
3 Omnpenenenre NorpenrHocTeit u3MepeHus. Pemenre kauecTBEHHBIX 1 pelieHue
3a/au. 3a1a4
I'naBa |l. TensioBble siBJIeHUS M METOAbI X MCCJIETOBAHUS 8u
4 Ornpenenenue yaIuHEHUs Tela B MPOIECCE U3MEHEHUS 1 OTIBIT - JlabopaTopHbIit
TEeMIIEpaTypbl UCCIIEZIOBaHKE | TEPMOMETP, AATYUK
TeMIIepaTypbl
5 Pemenue 3a1a4 Ha onpeieNIeHne KOJIMYECTBA TEIUIOTHI. 1 peleHue
3a1a4y
6 [IpuMeHeHue Tena0BOro pacIMpPeHust sl pErucTpaun 1 Mpe3eHTaIHs




TeMIepaTyphl. AHAIN3 U 0000IIEHNE BOZMOKHBIX BAPHAHTOB
KOHCTPYKLIMH.

7 DkcniepuMeHTalIbHAsI padota Ne 2 «MccnenoBanue mpoeccoB 1 sKcHepuMenT | JaTdmk Temmepatypsl,
IUIABJICHUSA U OTBEPAECBAHUAY. KaJIOpUMETP, COCYI C
TAIOLIUM JIbJIOM, COCYJ C
BOJIOM, DJIEKTPOHHBIE BECHI.
8 [Ipaktuueckas padora Ne 1 «M3yueHue ctpoeHus KPUCTAIIOB, HX 1 MpaKTHYECKas
BBIPALITUBAHUE. pabora
9 N3ydeHue ycTpoicTBa TEMIOBBIX IBUTATEIIEH. 1 JIEKLIAS
10 [Ipubopsl 11t I3MEpPEHUs BIAXKHOCTU. DKCIIEpUMEHTalIbHas paboTa 1 SKCTiepuMeHT | JlaTunk TemMmepaTypel,
Ne 3 «Omnpenenieare BIaXXHOCTH BO3/TyXa B KAOMHETAX IIIKOJIBI» TCPMOMETP, MapJisi, COCYA €
BOJIOM
11 Pemenune kauectBeHHbIX 335124 Ha onpenenenune K11 remmoBoro 1 penieHue
nsurareis. https://uchitel.pro/3agaun-Ha-KII-TEIJIOBbIX- 3amay
BUTATEIICH/
1. DaexkTpuyeckue siBJIEHUsSI U METOAbI MX HCCIETOBAHUS 8y
12 ITpakTrueckas pabora Ne 2 «OnpezneneHue yaenbHOro 1 npakThueckas | Jlatuuk Hanpsbkenus,
COIIPOTUBIICHUS Pa3INYHBIX IPOBOJIHUKOBY. pabora BOJIETMETP JIBYXIIPECIIbHBIN,
HNCTOYHHK ITUTAHHUA,
KOMILIEKT ITPOBOJOB,
PE3UCTOPBI, KITFOY
13 3akon Oma Jiy1s1 ydacTka 1enu. Pemenue 3aaau. 1 pelieHue
3a1a4
14 HccnenoBanue u MCMOIb30BAHUE CBOMCTB JIEKTPUUECKUX 1 HaOIIOAEHNE
KOH/JICHCATOPOB.
15 Pemrenne 3aa4 Ha 3aBUCUMOCTD COIIPOTUBIICHUS IPOBOTHUKOB OT 1 penieHue
TeMIepaTyphl. 3a1a4
16 [IpakTuueckas padora Ne 3 «Pacuet norpebdnseMoii 1 npakTryeckas | JaT4uk ToKa, JaTYMK
3JIEKTPOIHEPTUU COOCTBEHHOTO JIOMay. pabora HaIIPAKCHUA, aMIICPMETD
JBYXIIPEJENbHBINA, BOIBTMETP
I[Byxr[pe,[[eﬂbHBIﬁ, JJaMITIO4Ka,
HCTOYHUK IIUTAaHUA,
KOMILJICKT ITPOBOJOB, KJIIFOY
17 Pacuer KII/] anekTpuyeckux ycTpoucCTs. 1 peleHue

3aga4



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

18 Pemenue 3amau Ha 3akoH J[xoyns - JIenna. 1 peuieHue
3a/1a4
19 Pemrenne kauecTBEHHBIX 3a1a4. 1 JIeI0Bast urpa
IV. DilekTpOMarHuTHbIE ABJIEHUSA Sy
20 [Tonyuenue u pukcupoBaHHOE N300PAKECHUE MATHUTHBIX TIOJICH. 1 npakTadeckas | Jemoncrpanus
pabora «3MepeHne MATHUTHOTO
moJist BOKpPYr nNpoBOJHHUKA C
TOKOM» . JaTYNK MAarHuTHOI'O
IOJIs, IBa
mIraTuBa, KOMIUICKT
IMPOBOAOB, UCTOUYHHK TOKA,
KITFOY
21 N3ydeHue cBOMCTB ANIEKTPOMarHuTa. 1 HabI0IeHNE
22 N3yuenne Moaenu MeKTpoIBUTATEeIs. 1 JIEKIUS, IEM.
OKCTICPUMEHT
23 DKCKypCHH. 1 Oecena
24 Pemrenne xauecTBEHHBIX 3a4a4. 1 penieHue
3a1a4
V. OnTuka 10
25 N3ydeHne 3aKOHOB OTPAKECHUS. 1 JICKITUS, ICM.
AKCIIEPUMEHT
26 DkcnepuMeHTanbHas padota Ne 4 «HabmroaeHne OTpaKeHHS U 1 sKcriepuMeHT |  OCBETHUTENb C HCTOUHUKOM
MPEJIOMJICHHUS CBETAY. cera Ha 3,5 B, HeTOYHHK
IIUTaHUA, KOMIIJICKT
MIPOBOJIOB, IIieneBast ruadpar-
Ma, MOJYUUIUHAP, IJIAHIIET
Ha IIIOTHOM JIUCTE C
KPYT'OBBIM TPAHCIIOPTHPOM
27 DkcniepuMeHTanbHas padota Ne 5 «M300paXkeHus B IMH3AX). 1 HKCIIEPUMEHT OcCBETUTEND ¢ HCTOYHHKOM

cBera Ha 3,5 B, ncToyHMK
MTUTaHUS], KOMILIEKT
MIPOBOJIOB, IieneBast nuadpar-
Ma, 3KpaH CTaJbHOMH,
HaIPaBJIISIONIas ¢
M3MEPUTENBHON IIKAJIOMH,
coOuparoIme JINH3HI,




paccerBarolas JIMH3a, chaaiyg
«Mogenb npeaMera B
penTepe
28 DkcriepuMeHTaNIbHAs padota Ne 6 «Onpenenenue riraBHOro 1 AKCIIEPUMEHT
(hOKYCHOTO PacCTOSTHUS M ONTHYCCKON CHIIBI JIMH3BIY.
29 DxcnepumeHTanbHas padora Ne 7 «Habmonenne nurepdepeHmm u 1 AKCIIEPUMEHT
mdpaxI cBeTay.
30 Pemrenue 3aaq Ha peIOMIIEHUE CBETA. 1 perienne
3amad
31 DkcniepuMeHTalTbHAs padota Ne 8 «HabnroieHre moTHOTO 1 IKCTICPUMEHT
OTPAKCHHS CBETaY.
32 Pemrenne kauecTBEHHBIX 3a71a4 HA OTPAKCHHE CBETA. 1 pelIeHne
3amad
33 3amuTa mpoekToB. [IpoeKTHI. WCCITeZIOBAHUS
34 HToroBblii KOHTPOJIb 3HAHUIA. 1 JTTaKTUYECKO
€ 3a/1aHue
34
Hmozo
TemaTnyeckoe miaanuposanue (3 200 odyuenusn)
9kiace
Haumen Conepxxkanue Koaunuecr ®opma HUcnoap3oBanue Jlara
OBaHHE BO 3aHATHS o0opynoBanus «Touka
pa3nesa 4acoB pocray
1 BBoaHoe 3ansTHe. HCTpyKTaX 10 TeXHUKe Oe30macHoCTH. 1 1 Oecena
|. Marnerusm 9y
OkcnepuMeHTanbHast padota Ne 1 «Kommnac. [TpuHmum padboTsy. 1 OKCTICPUMEHT
[Mpaktuyeckas padota Ne 2 «OpHEHTHPOBAHHE C TIOMOIIBIO 1 MpaKTHYECKast

KoMI1acay.

pabora




4 Maruutsl. JlefictBue MarauToB. Pelenue 3amau HaOII0EHHUE,
perieHue
3ama4
DkcriepuMeHTaIbHAs padoTa Ne 3 «3aHMMATEITLHBIC OTIBITHI C AKCHEPUMEHT
5) MarHUTaMmm.
MaruutHas pyna. [lonesnsie uckonaemsie Camapckoit 00acTu. IIpe3eHTaLMs
JleticTBe MarHUTHOTO TMOJIs1. MarHuTHOE 10JIe 3eMJTH. JemMoHcTpanus
<<I/13MepeHne MOJIA MMOCTOAH-
HOI'O MAarHUTA» . JaTYUK
MAar"duTHOI'O I10J14, I10-
CTOAHHBIN MAarHuT IOJIOCOBOU
8 JeWcTBue MaraHuTHOTO T0J1s1. Pemenue 3amay. pelieHne
3amad
9 OxcnepuMmeHTanbHas padota Ne 4 «M3roToBICHNE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3eHTaIus MPOEKTOB. WCCITeZIOBAHUS
I'nasa Il. DaekrpocraTuka
11 OxcnepuMeHTanbHas padota Ne 5 «Cratruueckoe AeKTPUIECTBO. AKCIIEPUMEHT
12 OCTOpOKHO CTaTHYECKOE IEKTpUYecTBO. Penienue 3anau pelieHue
3a1a4
13 DkcnepuMeHTalIbHasA padota Ne 6 «3aHMMAaTeIbHbIC OBITHIY. HKCIEPUMEHT
14 DnexTpuuecTBO B Urpymikax. Cxemsl paboThbI MpaKTUYecKast
pabota
15 DIIEKTPUYECTBO B OBITY KHHOIIOKA3
16 DkcnepuMeHTanbHas padoTa Ne 7 « YCTpoHCTBO OaTapeKmy. HaOJIIOICHNE
17 DkcnepuMeHTanbHas padota Ne 8 «M3o00peTaem OaTtapeky». MpaKkTU4ecKas
pabora
18 IIpe3enTanus mpoeKToB. Hay4HbIE
UCCIIeZIOBaHUS
19 IIpe3enTanus mpoeKToB. Hay4HbIE
UCCIIeZIOBAaHUS
20 [Ipe3eHTanus mpoeKToB. Hay4yHbIE

HUCCICA0BaHUs




I11. CBer 154
20 Hcrounuku cBera. 1 nexuus, geM. | OcBeTuTenb ¢ HCTOUHHKOM
SKCIEPUMEHT | CBETa Ha 3,5 B, uctounuk
INUTaHus, KOMIIJICKT
MIPOBOJIOB, IlIeNieBast nuadpar-
Ma
21 Kax mb1 Bumum? 1 JIEKIUS, IEM.
OKCTIEPHMEHT
22 [Touemy Mup pa3HOLIBETHBIN. 1 JEKIHS
23 OkcniepuMeHTanbHast padora Ne 9 «Teatp Tenei» OKCTIEPHMEHT
24 OxkcnepumeHnTanbHas padora Ne 10 «ConHeunble 3aiiunkm» sKcriepuMeHT | OcBeTHTENb ¢ HCTOUHHKOM
cBera Ha 3,5 B, ncTouHnK
IUTaHWUA, KOMIIUICKT
MIPOBOJIOB, TIIeJIeBas nuadpar-
Ma, HOJYOUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTE C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBUIBHBIN CIIEKTP 1 JEKLIHSL, JEM.
HKCTIIEPUMEHT
26 Panyra B mpupose. Mpe3eHTAIHS
27 OkcnepuMenTanbHast padora Ne 11 «Kaxk nmosryuuts pagyry?». sKkcriepuMeHT | OcBeTUTEINb ¢ HCTOYHUKOM
cBera Ha 3,5 B, ncrounmk
NUTAHUS, KOMIUIEKT
IPOBO/IOB, IlIEJIeBast
nuadparma, HOTYLMIMHAD,
IUTAaHIIET Ha MJIOTHOM JIU-
CT€ C KPYTOBBIM
TPaHCIIOPTHPOM
28 DKCKypcHs Oecena
29 JIynusle u CoHeUHbIE 3aTMEHHUS. JEKIHSL, IEM.
HKCTIIEPUMEHT
30 Kak ciomats syq? Oecena
31 3a3epKaibe. JEKLUs, JEM.
HKCTIIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkanay 1 AKCIIEPUMEHT




33 3amura mpoeKToB 1 UCCIIeZIOBAHUS

34 3aKII0YUTEIbHOE 3aHATHE. 3aIUTA MPOEKTOB. 1 UCCJICIOBAHMSI
34

Hmozo

[Tporpamma npeamnosnaraet pa3innunbie GOpMbI KOHTPOJISI TPOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTaTOB. B pe3ynbTaTe u3ydeHus: JaHHOTO Kypca
KOHTPOJIb 3HAHUHW ¥ HABBIKOB y4aluxcst OyJeT MpOXOAUTh B T€UEHHE y4eOHOTO Kypca - B (hopMe GPOHTATBLHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPaKTUYECKUX PabOT, JUCKYCCHI C BEICTPOECHHBIMH JIOTHUYECKUMU IETIOYKAMU U J0Ka3aTeabcTBaMu. OLIEHUBAETCSI CAMOCTOSITEIbHOCTh
BBITIOJTHEHUS 33]1a4, TaK jkK€ padoTa yJanuxcsi OICHUBAETCS C YUETOM UX aKTUBHOCTH, Ka4eCTBA MOATOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OTBITOB, YMEHUH pemieHus 3a1ad. OIeHUBAETCS TAaK)KE ydacThe B 00CYKICHHH, KaueCTBO 3a/1aBa€MbIX BOIIPOCOB, BIIAJICHUE

MOHOJIOTUYECKON U IUAJOTHUYECKON Peublo, ypOBEHb (PU3NUECKONW KOMIETEHIIUH.

Hroroas aTTecTarusi o BHEYPOUHOH JACATEIBHOCTH ydanuxcs 7-9 kinaccoB «O3amavyennasi Gu3nkay npoBoAUTCs B opme
IUIAKTHYECKOTO 3a/IaHUS B IENISX OTPE/ICTICHUS CTENICHH OCBOSHHSI yJaIIMMUCS YIeOHOTO MaTepHaia Mo MpakTHIeCKON (H3HKe, B paMKax
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUsI.

3amaHus OpUCHTUPOBAHBI HA TIPOBEPKY YCBOCHHSI COJICPKAHUS Pa3/IeTIOB/TeM:

- g3aumooelicmaue mejl (RIOMHOCMb Beulecmed, CUia mpenus, Kosgguyuenm mpernus) (Mooyv 1 Knacc),

- QIeMeHmbl CIMAMUKU, Meniosble sI8J1eHUs, INeKMPOCMAMUKA, 3AKOHbL NOCIMOSIHHO20 MOKA, 3aKOHbI ONMUKU (MOOY1b 8 Kiacc);
Dopma - ouoakmuyeckoe 3a0anue (mecmol, NpaKmuyeckue 3a0anus, peueHue meopueckux 3a0ay) COCTaBJICHHBI B JIByX BapHaHTaX.
Bpemst BeITIOSTHEHUST paObOThI — OJIMH YPOK.

ILtan pa6otsl (7 Kjacc)

Homep | IIpoBepsiembie 3JIEMEHTBI IIpoBepsiemblie yMeHUs1 baju 3a

3a/laHMA | CO/Iep/KaAHUSsA BBIINIOJIHCHHE
3a1aHUA

1 [TpakTuyeckas pabora. YMmeHue coOpath MPaKTUYECKYIO 1

YCTaHOBKY COTJIACHO 3aJaHHUs
2 OnpenenurenbHas popmyna 3Hanue GopMyIl INIOTHOCTD BEIIECTBA, 1
BEJTMYMHbI CHJIa TPEHHUS
3 W3mepenune pusnueckoit YMeHue noap30BaThCsl U3MEPUTEIBHBIMU 1




BEJIMYHHBI. pubdopamMu, ONPEaeIATh LEHY JeTICHHS
puOOPOB, U3MEPATH PUINIECKYIO
BEJIUYHHY.

4 BrraucnurenbHbie HABBIKH Bbraucnare pu3nyuecKyro BeITHUuHY, 1
3aIMCBIBATH PE3YJIbTAT B CAMHULIAX
u3mepenuss CU

MaxkcuManbHOE KOJIMYECTBO 0AJUTOB 3a BBITIOJIHEHUE paboThI cocTaBisieT _10  Gamios.
BricraBiaenne otMeTok: otMeTka «5» - 80-100% - 8-10 6amna, orMeTka «4» - 66%-79% - 70ammoB,orMeTKa «3» - 30%-65% - 6 — 3 Gaswia,
otMmeTka «2» - menee 30% - 0 — 2 Gamna.

Hrorosas arrecramus 7/ Kjacca
«O3anauennas ¢pusnka»

BapuantNel

Hcnotb3yst peIYayKHbIC BECBI, MEPHBIH IWIHHIIP, CTAKaH C BOJIOH, WIHHIIP, COOCPUTE SKCIIEPUMEHTAIBHYIO YCTAHOBKY JIJISl ONIPEACIICHUS
IUIOTHOCTH MaTepHaja, U3 KOTOPOTO M3TOTOBJICH IMIIHH/IP.

B Gnanke oTBETOB:

e cjeNnaiTe PUCYHOK SKCIIEPUMEHTAIbHONW YCTAHOBKHU IS ONIpeieNieHusl 00beMa Tea;

e 3anumure GopMyiy Ui pacyeTa IIOTHOCTH;

®  YKAKUTE PE3yJIbTaThl U3MEPEHUs MAaCChl IMJIMH/PA U €ro 00beMa;

® 3aMUIINTE YHCICHHOE 3HAaY€HUE INIOTHOCTU MaTepuaia IUINHpA.
Bapuant Ne2
Hcnonb3ys Opycok ¢ KproukoM, TMHAMOMETD ¢ npejesioM u3Mepenus 1H, nuaamomerp ¢ npeaenom usmepenus SH, 2 rpysa maccoit 100r,
HanpapJIsoIIas, coOepuTe HKCIEPUMEHTAIBHYIO YCTAaHOBKY /IS OIpeesieH s Ko pHIMEHTa TPEHUS CKOJIBKEHUS MEXKIY OpyCKOM U

MOBEPXHOCTHIO HAMPABJISIFOIICH.
B 0OitaHke OTBETOB:

e clelnaiiTe PUCYHOK BKCHepHMCHTaHLHOﬁ YCTAaHOBKU;



e 3anumuTe GopMyIy I pacuyera KodhUIIMEHTa TPSHUS CKOJILKCHUS;

e VYKaXKuTE pe3ylbTaThl U3MEPEHUS Beca OpyCKa C Tpy3aMU M CHUJIBI TPEHUS CKOJILKCHISI TIPH JIBMKCHUH OPYCKa C TPY30M I10 TIOBEPXHOCTH
HAIPAaBJIAIOIEH;

e 3anmuImmMTe YHCICHHOE 3HAaYeHUE KOAPPHUIIMEHTA TPEHHS CKOIHKEHHUS.

OTBeTHI H KPUTEPUH OLIECHHBAHNS BHITIOJTHEH U 3a1anuii (7 Kacc)

Bapuant Nel
1)V=V,- V1 2) p=ml/V

3)m=66r; V=56m1 =56 om®: 4Hp=12 r/em® = 1200 kr/m3.

Conepskanne KpuTepusi Banasi
[TonHOCTBIO MpaBUIIBLHOE BHITIOJIHEHUE 3a/1aHUS, BKIIIOUYAIOLIEe B ce0s:
® CXEMaTHYHBIM PUCYHOK SKCIIEPUMEHTAILHOM YCTaHOBKHU;

e (bopmymy JiIs pacyéTa HCKOMOM BEJIMYHMHEI 1O JIOCTYITHBIM JJIs1 U3MEPEHHSI BEIMYMHAM (8 OaHHOM ciydae Onis
onpeoenenus NIOMHOCMU meia), 4

e [PaBWJIBHO 3aITMCAHHBIC PE3YJIBTATHI MPSAMBIX U3MEPECHUH (8 OQHHOM ClLyYae pe3yibmanbvl UsMepeHusi Maccobl meida u
obvema mena);
e IIOJIyYCHHOE NMPABWILHOE YUCIICHHOE 3HAYCHUE HCKOMOW BEJTMUNHBI

[IpuBeneHbI Bce 31€MEHTHI MPaBUIBLHOTO 0TBeTa 1-4, HO MomyiieHa omroKa NPy BRIYUCICHUN 3HAYEHUS HCKOMOM
BEJIMYUHBI.

N

JlomyiieHa ormubka mpu 0003HaAY€HUHU €IMHUI] U3MEPEHUST HICKOMOI BETUYHHEI. 3
N

JlomyieHa onmrOka B CXeMaTHYHOM PHUCYHKE SKCTIEPUMEHTANbHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, HIIU
OTCcyTCcTBYeT opMyna B oOIIeM BHUIE I pacueTa HCKOMOM BETMYUHBI




CnenaH pUCYHOK SKCIIEPUMEHTAJIbHON YCTaHOBKH, IIPABUJIBHO IIPHUBEIEHBI 3HAYEHMSI IPSIMBIX U3MEPEHUI BEIMYHH, HO HE
3anucana (opMmyrna sl pacueTa HCKOMOM BEJTMUUHBI, U HE MOJIy4eH OTBET.

nim

[IpaBUIBHO MPUBEACHBI 3HAYCHUS MPSIMBIX U3MEPEHHUH BEIMYHH, 3arrucaHa Gopmyra IJisi pacueTa HCKOMOM BEITMYNHBI, HO
HE OJIy4eH OTBET, U HE MPUBE/ICH PUCYHOK 3KCIIEPUMEHTAIbHOMN YCTaHOBKH.

nim

[IpaBunbHO NpUBEEHBI 3HAUECHUS NPSAMbIX U3MEPEHUH, IPUBEACH IPABUIIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIEPUMEHTAJIbHONW YCTAaHOBKU U (hopMyJia AJisl pacyeTa UCKOMOM BEJIMYUHBI

3amnurcassl TOIBKO IIpaBUJIbHBIC 3HAUYCHUA IMPAMBIX I/ISMepeHl/If/'I.

N

HpI/IBeI[CHO MMPaBUJIBHOC 3HAYCHHUEC TOJIBKO OJHOT'O M3 IMPAMBIX I/ISMepeHl/If/'I, U IIpEaACTaBJICHA NIPaBUJIbHO 3allMCaHHas
dhopmyna s pacueTa HICKOMOU BETMYUHBI.

N

HpI/IBeHeHO IMPaBUJIbHOC 3HAYCHHUEC TOJIBKO OJHOT'O U3 IIPAMBIX I/ISMepeHPIfl, " CACIaH pUCYHOK BKCHepHMeHTaHBHOﬁ
YCTaHOBKH

Bce cnydaun BeIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHAM BhIcTaBieHus 1, 2, 3 unu 4 Gamios.
Pasposnennsbie 3anmucu. OTCYTCTBUE MOTIBITOK BBITIOJTHEHUS 3a1aHUS

MaxcumanvHviy Ol

Bapuant Ne2
1)

e

2) Fynp= Frp  (TIpu paBHOMEPHOM JIBIKEHHN ),

Fp=pN; N=P — Fpp=puP; I =



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

Coaepxxanne KpuTepust

Banani

[TonHOCTBIO MpaBUIIBHOE BHITIOJIHEHUE 3a/1aHUS, BKIIIOUAIOLIEe B ce0s:

® CXEMAaTHYHBIN PUCYHOK 3KCIEPUMEHTAIBHON YCTAHOBKH;

e (opmymy 1 pacyeTa HCKOMOM BEJIMYMHBI 1O JOCTYIHBIM JUISl U3MEPEHUS BEIMUUHAM (8 OaHHOM Cyuae Ol OnpeoeieHusl
Ko3ghhuyuenma mpenus),

® [paBWJIHHO 3alIMCAHHBIE PE3YNIBTATHI MPSMBIX U3MEPEHUHN (8 OaHHOM Cllyyae pe3yibmamol UsMepeHUsl 6eca meia ¢ 08yMs
2py3amu U CUNbL MPEHUSL CKOTbICEHUS);

e IIOJYYEHHOE MMPABUIBHOE YNCIEHHOE 3HAYEHHE NCKOMOM BEJINYUHBI

[IpuBeaeHbI Bce 3IeMEHThI TPABHIIBHOTO 0TBeTa 1-4, HO ToMyllleHa OMnOKa MPU BHIYUCIICHUU 3HAUE€HUSI ICKOMOW BEITMYNHBI.
N

JlomyiieHa omubka mpu 0003HaY€HUHU €IMHUL] U3MEPEHUS HCKOMOI BETHYHMHBI.

NI

JlonyiieHa omrOka B CXeMaTHYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTAHOBKH, UM PUCYHOK OTCYTCTBYET, HJIK OTCYTCTBYET
¢dbopmyna B 0011eM BUIE Ui pacueTa HCKOMOM BEJIMYUHBI

CraenaH pUCYHOK SKCIIEPUMEHTAIbHOM YCTaHOBKH, IPABUIIBLHO NTPUBEICHBI 3HAUCHUSI IPSIMBIX U3MEPEHHUM BEJIMYMH, HO HE 3allucaHa
¢dbopmyna a5 pacuéTa MICKOMOW BETMYMHBI, U HE MOJy4EeH OTBET.

NI

[IpaBUIBHO NPUBEAEHBI 3HAUEHUS MPSIMBIX U3MEPEHUI BEIUYMH, 3anucaHa GopMyia A pacueTa UCKOMOM BEJTMUUHBI, HO HE
MIOJIy4EH OTBET, M HE MPUBE/ICH PUCYHOK IKCIEPUMEHTAILHOW YCTAaHOBKH.

NI

[IpaBuibHO NPUBECHBI 3HAUYEHUS NPSAMBIX U3MEPEHNH, TPUBEACH IPABUIIbHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHOM YCTAaHOBKH U (hopMyIa JUis pacyeTa HCKOMOM BETHUUHbI




3amnucanbl TOIBKO MIpaBUJIbHBIC 3HAYCHUS ITPAMBIX I/I3MepeHI/II7L

N

[TpuBeeHO MpaBUIBLHOE 3HAYEHUE TOIHKO OJTHOTO U3 PSIMBIX U3MEPEHUH, U MpeICTaBlIeHa IPABIIIBHO 3acanHast (popmyra ast
pacyeTa KICKOMOM BEJIMYHHBI.

N

HpI/IBGZ[GHO MMpaBHUJIbHOC 3HAYCHHUEC TOJIBKO OJHOI'O U3 IIPSAMBIX I/I3M€p€HI/If/'I, " CACIaH pPUCYHOK 3KCH€pHM€HTaHLHOI>'I YCTaHOBKHU

Bce cimyyan BBITIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIIIEYKA3aHHBIM KPUTEPUAM BbIcTaBiieHus 1, 2, 3 win 4 6aos.
Pa3po3nenHsbie 3anucu. OTCYTCTBUE MOMBITOK BBIOIHEHUS 331aHUS

Maxcumanvruiy 6ain




Ilnan pa6orel (8 kiacc)

Homep | IIpoBepsiembie 3JIeMEHThbI ITposepsiembie yMeHUs bana 3a
3a/IaHusl | CO/IeP KAHMA BBINOJIHEHHE
3a1aHuA
1.1 SIBIIEHUS TEIIONPOBOJHOCTH OObsicHEHHUE SIBJICHUI TETIONPOBOJHOCTH 1
1.2 ArperarHble coctosiHusg | UteHue rpadukoB HarpeBaHus Te. 1
BEIIleCTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKa [IpakTueckue ymenus no padoTe ¢ anekTponpudopamu. Y MeHue 4
HaX0XJACHUS BEIMYUHBI SKCIIEPUMEHTAIIbHBIM METOJ0M
UTOTO 6
2.1 SIBneHUs TEIUIONPOBOJHOCTH OObsicHEHUE SBIEHUN TEIUIONPOBOHOCTH 1
2.2 ArperaTtHsle cocrostHus | UTeHue rpaduKoB OXJIaxAeHUs Tel. 1
BElIleCTBa
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTueckue ymeHus no padoTe ¢ anekTponpudopamu. Y MeHue 4
HaXO0KJICHUS BEJTMUYMHBI SKCIIEPUMEHTAIbHBIM METOJIOM
UTOI'O 6

MakcumanbHOE KOJTUYECTBO OAJNIOB 32 BHITIOJHEHUE PaOOTHI COCTABISIET _6_ OalioB.
BricraBiienne otmMeTok: otmeTka «5» - 80-100% - _5-6 Oanna, otmeTka «4» - 66%-79% - 4 Gamma, otmetka «3» - 30%-65% - 2-3  Oanna,
oTMeTKa «2» - meHee 30% - 1 OGam



IIpome:xkyTouHasi arTecTanus 8 Kjaacca
«O3anavennas ¢pusuxka»Bapuanr 1

1.Ha cHer mojoxuiu TpHu KycKa CYKHa pa3JINuHOM OKpAaCcKu: OeJbli, YepHbIN U 3eeHblid. Koraa cosHile npurpesno, To CIycTs HEKOTOPOE BpeMst
o1 HUMU npoTasii cHer (puc. 98). Kakum HoMepoM Ha 3TOM pUCYHKE 0003HAaYEHO 0e10€, YEPHOE U 3€JICHOE CYKHO?
1. bemoe — 1, yepHoe — 2, 3enmeHoe — 3.
2. benoe — 2, yepnoe — 3, 3enenoe — 1.
3. Bemoe — 3, wepnoe — 1, 3enenoe — 2.

2. IIpu kako# TemMneparype HaqaJcs MPOLECC TUIABICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nens no cxeme. OnpenennuTe COPOTUBICHHE IEKTPUIECKUX JIAMII UCIIOJIb3Ys aMIIEPMETP, BOJIBTMETP.

1

T

b —
Puc. 176

IIpomexyTounas arrecTanus 8 Kiacca
«O3anauennas ¢pusuka»Bapuanr2

1. K nomeuke npuOUTHI 1Ba OIMHAKOBBIX JIMCTa O€J0H skecTH. BHYTpeHHSS MOBEPXHOCTH OJTHOTO U3 HUX MOKPHITA KOTIOTHIO,
a npyras &er@sneHa Onectsimed. K HapyKHOW MOBEpPXHOCTH JUCTOB MPUKIEEHBI BOCKOM CIHUYKU. MEXIy JTUCTaMHU MOMENIAIOT PaCKaJICHHbBIN
MeTayndyeckuil mapuk (puc. 93). OMHOBPEMEHHO JIM OTMATYT CIIUYKH OT JINCTOB JKECTU?

1 OpHOBpEMEHHO.
2. Ot 3aKOMMYEHHOM MOBEPXHOCTU CIIMYKH OTIIALyT pPaHBbIIIE.
3. Or GnecTsiiel TOBEPXHOCTH CIIUYKU OTMAAYT PaHbIIIE.

2. Ilpu xakoii TeMIiepaType HayaJicsi MPoLecC OTBEPICBaHUS ?
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1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

Cobepute nens no cxeme. Onpenenure paboTy, BHITOJIHEHHYIO MEKTPUYECKUMU JIaMIIaMU B TEUEHUE 5 MUH, UCIIOJIB3Ys aMIIEPMETP,

BOJIbTMCTP, CCKYHIOMCPD

LT

Puc. 176




OTBeTHI H KPUTEPHHU OLIEHUBAHHS BHITIOJIHEHU 3a1aHmii (8 Ki1acc)
1 BapuanT

1)1 2)5
3) 1. CoOpaTb 1ierb 10 CXEeMeE.

2. IToaxiTFouuTh aMIepMETp U BOJBTMETpP, YUUTHIBAs MPABUIIA ITOAKIIOYEHUS TIPHOOPOB.
3. IlpoBectr npsiMbie M3MEPEHUS (CHITBI TOKA W HATIPSKEHUS )
4. I1o BeIYMCIUTENBHON (opMyse  ONMpPENeNUTh HICKOMYIO BETUUHHY.

2 BapHAHT
1)2 2) 2
3) 1. CoOpath Lenb 1o cxeme.
2. IToaxIFouuTh aMIepMETp U BOJBTMETP, YUUTHIBAs MPaBUIIA ITOAKITIOYEHUS TIPHOOPOB.
3. [IpoBectu mpsiMblie U3MEPEHHUS (CHITBI TOKA U HAITPSHKEHUS).
4. [To BIMUCTUTENBHON popMysie  ONpEAeTHTh HCKOMYIO BEJTHUHHY.



HTorosas aTrectanus o BHEYPOUHOH IeATENbHOCTH yyamuxcs 9 kinaccoB «O3agavyenHasi (PU3MKa» MPOBOAUTCS B (POPME3AIIHUTHI IPOEKTOB.
dopma KOHTPOJIS — 3allKTa MpoeKTa. Beaymumu MmeToraMu 00ydeHus SBISIOTCS: 00BICHUTEILHO-WUTFOCTPATUBHBIHN, YaCTHYHO-TTIOMCKOBBIH,
HCCIIEIOBATENIbCKUIM: aHaIu3 UHPOPMAIUH, IOCTAHOBKA SKCIIEPUMEHTA, IPOBEJCHUE UCCIIEI0BAaHUI. DTU METO/Ibl B HAUOOJIbIIEH CTENICHU
00ecIIeYnBaroT PAa3BUTHUC NO3HABATCIIbHBIX HHTCPCCOB, UHTCIIJICKTYAJIbHBIX U TBOPYCCKHUX cnocobHocrent. Poib YUYHUTECIIA B 06y‘-IeHI/II/I MCHJACTCs: OH
BBICTYIIA€T KaK OPraHUu3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOI0 IIpoliecca AesTEIbHOCTH YJallluXcs U €€ pe3yIbTaToB.

TpeOGoBanus K 3a1uTe MPOEKTA:

® MaTCpI/IaJ'I AOCTYIICH U HAYUCH, UJCU PACKPBITHI. KaugecTBennoe n3noxeHne COJCpIKaHUA: Y€TKasd, rpaMOTHad p€ub, IICPECKA3 TCKCTA

()IOHYCKaeTCSI 3a4YUTBIBaAHHUC HI/ITaT); HaunoOoJiee BaXKHEIC IIOHATHS, 3AKOHBI U q)OpMYJ'II)I JUKTYIOTCA JIA 3alTUCH.

. Harnsnnoe npenacrasienne Marepuana (C UCIIOIb30BAaHUEM CXEM, UepPTEKel, pUCYHKOB, UCTIOIb30BaHHUE TIPE3EHTAIINN)
. Hcnonb3oBaHne NpakTHYECKUX MUHU-UCCIIEI0BaHUH (IT0Ka3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BONIPOCHI CIIyLIaTeNel o TeMe

. Yetko chopMyarpoBaHbI BEIBOIbI

Ipudan3ureabHbie TEMbI TBOPYECKHX MPOEKTOB, IIPE3eHTALMM:
1. Kak u3smMeputh HEU3MEPUMOE.

2. TOYHOCTh U3MEpPEHUH.

4. Ucropus kaneHaapsi.

5. OT MecoYHbIX YaCOB JIO AaTOMHBIX.

8. Conneunas cucrema

9. CxkopocCTh OBMKEHUS TPAHCIIOPTA B TOPOJIE

10. Dueprus BeTpa

11. Kak ynepxatb paBHOBECHE

12. ITouemy nasaroT TENa
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1. BHeypouHas AeATeIbHOCTD MIKOJIBHUKOB. METOIMUECKUI KOHCTPYKTOP: ocodue st yuurens/ JI.B. I'puropses, I1.B. Crenanos. — M.:
[Ipocsemienue, 2011. — 223 c. -. (CtanzapTbl BTOPOTO MOKOJICHUS).

2. BHeypouHas AedaTenbHOCTb. [[puMepHBIii Ii1aH BHEYPOUHOU AEATEIBHOCTH B OCHOBHOM IIKosie: mocobue st yuurenst/. B.I1. Cremanos, J1.B.
['puropseB — M.: [Ipocsemienue, 2014. — 200 c. -. (CtanmapTbl BTOPOTO OKOJICHHUS ).

3. Paboune nporpammel. dusnka. 7-9 kimaccel: yaebHo-Meroandeckoe nmocooue/coct. E.H. Tuxonona.- M.:/Ipocda, 2013.-398 c.

4. 3anumatensHas ¢usuka. [lepensman S.U. — M. : Hayka, 1972.

5. Xouy 0b1Th Kymubuneim. Dnprranckuii .U, — M. : PUL] MK/, 2002.

6. ®usnka s yBrnedeHHbIX. Kubamsuenko A. 5., Kubanpuenko U.A.— PoctoB v//]. : «Denukey, 2005.

7. Kak crath ydeHbIM. 3aHATHS 110 GU3KKE 1T cTapiiekiaccHukoB. A.B. Xyropckuii, JI.H. Xyropckwii, 1.C. Macnos. — M. : I'mo6yc, 2008.

8. ®poHTaNBEHEIC TabOpaTOpHEIE 3aHATH 0 Gu3uke B 7-11 kmaccax oOnieoOpa3oBaTenbHBIX yupexkaeHnid: Kaura st yaurens./mon pen. B.A.
Bbypoga, I'.I'. Hukugoposa. — M. : IIpocsemienue, 1996. 12

9. ®enepanbHBII TOCYIaPCTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT [ DIEKTPOHHBIH pecypc]. — Pexxnum mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucrepcTa o0pazoBanus U Hayku Poccuiickoit Denepariun// opuIMaIbHbIN CalT. —
Pexxum nmoctyma: http://muHOOpHAYKH.pd/

10. Meroanueckas ciyxo6a. M3narensctBo «k BMHOM. Jlaboparopust 3HaHu#» [ DnekTpoHHbIi pecypc]. — Pesxxum moctyma: http://metodist.lbz.ru/
11. UrpoBas nporpaMmma Ha Jucke «J{pakora u 3aHuMaTenbHast pusuka» [ DneKTpoHHbIi pecypc]. — Pexxum poctyma: http:// www.media 2000.ru//
12. Pa3BuBarom#e JICKTPOHHBIC UTPhI « Y MHUKH — U3ydaeM IUIaHETY» [ DJIeKTpOHHBIH pecypc]. — Peskum mocrtyma: http:// www.russobit-m.ru//
13. ABtopckas mactepckast (http://metodist.lbz.ru).

14. AnroputMmel pemenus 3aaa4 o ¢usuke: festivai.lseptember.ru/articles/310656 17. dopmupoBaHre yMEHHH yUYalUXcs peIiaTh GU3NIECKUE
3agaun: revolution. allbest. ru/physics/00008858 0. html
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