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BHEYPOUYHOU J1€ATEIbHOCTH
C UCIOJIb30BaHuEM 000pyaoBaHus 1ieHTpa « Touka Poctay
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YUHUTEINb (PU3UKH

Kaayra, 2024



HopmaruBHas 6a3a

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

DenepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 001ero oopa3osanus (IIpukas
MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897, B pegakumu npukasa
MunuctepcrBa oOpazoBanus 1 Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

e [Ipumepnas ocHOBHast 0Opa3zoBaTeIbHas IPOrpaMMa OCHOBHOTO 0011ero 00pa3oBaHusi, 0JJOOpEeHHas peleHueM
benepanbHOro yueOHO-METOIMIECKOT0 00 IMHEHMSI 110 00IIeMy 00pa3oBaHuio (IpoTokoi ot § amperns 2015 1. Ne
1/15);

o denepanbHBIN EpeYeHb YIEOHUKOB, PEKOMEH0BAHHBIX (JIOMYHICHHBIX ) MUHHCTEPCTBOM 00pa30BaHUsI U HAYKH
Poccwuiickoit denepanuu K UCIOIB30BaHUIO B 00pa30BaTEILHOM IMpoIiecce B 00Ie00pa3oBaTeIbHBIX OPTaHU3AIHIX
IIPU pealii3aliy UMEIOLINX FOCyAapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTebHBIX MPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeT0 00pa30BaHus, yTBEPKIACHHBIN MPUKa3oM MUHHCTEPCTBA 00pa30BaHUS U
Hayku PO ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUAMHU U TOTIOTHEHUSMHU.

o denepanbHbIi IEepeYeHb YUEOHUKOB, PEKOMEHI0BaHHBIX (JIOMYLIEHHBIX) MUHHCTEPCTBOM 00pa30BaHMsI U HAYKH
Poccuiickoit deaepanuu K UCIOIB30BaHUIO B 00pa30BaTebHOM Ipoliecce B 0011e00pa30BaTeIbHbIX OPraHU3alHIX
IpU pealn3alri UMEIOLINX TOCYAapCTBEHHYIO aKKPEUTALMI0 00pa3oBaTeIbHBIX IPOrpaMM Ha4aJIbHOIO 00Iero,
OCHOBHOTO O0I1IE€T0, CpeIHEro 00IIero 00pa3oBaHus, yTBEPKACHHBIN pruka3oM MuHHCTepcTBa 00pa30BaHus U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEHEHUSAMHU U TOMOTHEHUSIMHU.

e [lepedyeHsb opranuzaiuii, OCyIEeCTBIAIOUIMX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE JOMYCKAIOTCS K
MCIIOJIb30BAaHUIO MIPH pealin3allii UMEIOLINX FOCY/IapCTBEHHYIO aKKpEIUTAI0 00pa30BaTeIbHbIX IPOTrpamMm
HayaJbHOTO 00IIeTr0, OCHOBHOTO O0OIIET0, CPeAHEro 00I1ero oopa3zoBaHus, yTBEpkKIEHHbIN MpukazoM MUHOOpHAYKH
P® o1 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBaTenbHas MporpaMmma oCHOBHOTO o01iero oopazoBanus MBbOY Kuprunnesckas COILL;

e [IpumepHBIE MPOrpaMMbl BHEYPOUHOI aesTenpHocTH. HavanbHoe u ocHOBHOE oOpasoBanue / [B. A. T'opckwit,

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

e [Iporpamma ocHOBHOTO 001IETO OOpazoBanus. dusnka. 7 - 9 kimaccer (aBTops:A.B. [epeimkun, H.B. ®unonosuy,
E.M. I'ytauk). @usnka. 7-9 knaccer: padboune nporpammsl / coct. @50 E.H. TuxoHosa - 5-¢ u3a., nepepad.-M.: Ipoda,
2015. — 400c.,

JlaTa yTBEepKICHUS: 29.08.2022r.
OO0111E€e KOIMYECTBO YaCOB: 102
VYpoBeHb peanuzanuu: 0a30BBIi

Cpok peanuszanuu:

01.09.2022 - 31.09.2025







|. Ilnanupyemble pe3yibTaThl 0CBOEHHsI KYpca BHEYPOUHOM JAesiTeJIbHOCTH 10 Gusuke

[TporpamMma no3BoJIsieT 10OUBATHCS CIACAYIONINX PE3yIbTATOB OCBOCHUS Kypca BHEYPOUHOU NEATEIbHOCTH

OcHoBHasi rpynna y4yammxcst Hdern ¢ OB3
(BKJIIOYASsi HHTETPUPOBAHHBIX)
IIpenmerHbIe MeTanpeameTHbie JIMYHOCTHBIE IpenmerHbie MeTanpeameTHbie JIMYHOCTHBIE
- YMETb MOJIb30BaThCS P. —ymets pabortaTth o | -pazBuBaTth - UMETh P. —ymeTtsb paboTaTh | -pa3BuUBaTh
METOJJaMU Hay4YHOT'O IIPEITI0KEHHBIM [I03HABaTEJIbHbIE IIPEJICTABICHUE O | IO MPENJIOKEHHBIM | TIO3HABaTEJIbHbIE




UCCJICIOBAHMUSI SIBICHUN
PUPOIB;

- IPOBOJIUTD
HaOJIIOICHUS,
IUTAHUPOBAThH U
BBITIOJIHATH
JKCIIEPUMEHTHI;
-00pabaTpIBaTh
pe3yJIbTaThl U3MEPEHHIA;
- IPEJCTABIIATh
pe3yNbTaThl U3MEPEHHI C
IMOMOIIBIO TAaOJIMIIL,
rpaduxoB u hopmy;

- 00HapyKUBATh
3aBUCHUMOCTHU MEXY
bu3nIecKuMu
BEJIMYUHAMU;
-00BSCHSTH TIOJTYYCHHBIC
pe3yJbTaThl U 1e1aTh
BBIBOJIBI;

-OIICHUBATh TPAHUIIBI
MIOTPELIHOCTEN
pe3yJIbTaTOB U3MEPEHUH;
- yYMeTh IPUMEHSTH
TEOpPEeTUYECKHE 3HAHUS
1o (u3MKe Ha MPaKTHKE;
-pemaTh pusnueckue
3a7]auu Ha IPUMEHEHHE
MOJYYEHHBIX 3HAHUH;

- BEIBOJIUTD U3
HKCIEPUMEHTAIBHBIX
($akTOB U TEOPETUUECKUX
Mojenelt pundeckre
3aKOHBI;

- YMETb JOKJIJbIBATh O
pe3ysbTatax CBOero

WHCTPYKIIUSM; YMEHHUE
M3jaraTh MBICJIH B
YeTKOH JIOrH4ecKoMn
IIOCJICJOBATEIILHOCTH;
aHAIM3UPOBATh
cOOCTBEHHYIO padoTy:
COOTHOCHTE IUIaH U
COBEpPIIICHHBIE
OTICpAaIlNH, BBIJCISIThH
JTaIbl U OLIEHUBATH
Mepy OCBOEHUS
Ka)K70r0, HaXOIUTh
OIIIHNOKH,
YCTaHABIIMBATh UX
MIPUYUHBI.

II. — opuenTupoBarbCs
B CBOCH cUCTEME
3HAHWI: OTIINYATh
HOBOE OT yXe
HU3BECTHOIO;
nepepadbaTbIBaTh
MTOJTYICHHY IO
nH(pOpMaIInIO, eNaTh
BBIBOJIBI B PE3YJIBTATE
COBMECTHOH paboThI
BCETO0 KJIacca; yMETh
aHAIIM3UPOBATh
SIBJICHUS

K. — ymers pabotats B
nape U KOJUICKTHBE;
3pHEKTUBHO
pacrpenensTh
00513aHHOCTH

HUHTEPECHI,
I/IHTGHHCKTyaJIBHBIe nu
TBOPYCCKHE
CIOCOOHOCTH
yYaIuXxcs;

- MOTUBUPOBAThH CBOH
JICHCTBUS; BBIPAKATh
TOTOBHOCTbH B JIF000#1
CUTYAIIMH MOCTYIUTh
B COOTBETCTBHHU C
npaBUIaAMHA
MTOBEJICHUS;

- BOCIIPUHUMATH PeYb
YVUHUTETIS
(OTHOKJIACCHUKOB),
HETNIOCPE/ICTBEHHO HE
0OpalIeHHYI0 K
y4amnemMycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHY1O
JIeITEIbHOCTh: CBOU
JOCTHIKCHUS,
CaMOCTOSITENTbHOCTD,
UHHIUATUBY,
OTBETCTBEHHOCTH,
NPUYMHBI HEY a4

npupoe
BOKHENIINX
(hU3UIECKUX
SIBJICHU
OKPYXKaIOIIero
MUpa U TIOHUMATh
CMBICTT
buzngeckux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEHHE
paborath ¢
pa3HbIMH
HUCTOYHUKAMU
nHpopManuu;
-yMETh
MPUMEHSITh
TEOpETHYECKHE
3HAHUSA 10
¢u3uke Ha
MIPAKTHKE;

- YMETh
UCIIOJIb30BAaTh
MOJTy4YEHHbIE
3HAHUSA B
MMOBCETHEBHOM
JKU3HU (IKOJIOTHS,
OBbIT, OXpaHa
OKpPY’KaroIleH
cpenbl)

- IPOBOANTH
HaOJIFOJEHUS
buznIecKkux
SIBIICHHI,
-U3MEPSIThH
buznIecKue

UHCTPYKLHUSM;
yMEHHUE u3JiaraTh
CBOM MBICIIU B
JIOTUYECKON
MOCIIEI0BATEILHOCT
H;

I1. — ymenue
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTIO;
nepepadaTbIiBaTh
MOJTy4YEHHYIO
uH(pOopMaLHIo,
JIeNIaTh BBIBOJIBI B
pe3yJibrare
COBMECTHOM
paboTHI BCEro
KJlacca; yMeTh
Ha0I0aaTh U
OTHCHIBATh
SIBIICHUS

K. — ymers
paboTaTh B ape u
KOJIJIEKTHBE;

UHTEPECHI;

- MOTUBHUPOBATh
CBOU JICHCTBHSI,

- BOCIIPUHHMATh
peyb yauTems
(OTHOKJIACCHUKOB),
HETIOCPEICTBEHHO
HE 00palleHHYIO K
y4amnemMycs;

-OI[CHUBATh
COOCTBEHHYIO
y4eOHYIO

JeSITeIIbHOCTD




UCCIIEIOBaHMUS,;
- y4acTBOBAThH B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYaTh Ha
BOIIPOCHI;

-HACIOJIb30BaTh
CIIPaBOYHYIO JIUTEPATYPY
U IpyTUe UCTOYHUKH
uHpOpMaLUu.

BCIIMYHHBI

B nmponoecce BHeypO‘IHOﬁ ACATCIIBHOCTH B IIKOJIC PEIIAKOTCHA CJICAYIOIINE KOPPECKINUOHHO-PpasBUBaAKIIUE 3aa'in:

1. Pazsumue u xoppexyus 6HUMAaHUs

2.Dopmuposanue YHUBEPCANbHBIX YUeOHbIX YMEHUL

3.Pazsumue peuu

Coaep:kaHue BHeypouHOii AesiTeIbHOCTH M0 Pusnke «O3anavyennast puznka»7 Kiace

Ha3zBanue pa3aena (Tembl)

Conep:xanue y4eOHOI0 nmpeaMera, Kypca

HepBOHa‘IaJIbHI)Ie CBCACHHUA O

CTPOCHHUHU BEIECTBA

Llena nenenwust u3MepuTenbHoOro nmpubdopa. OnpeneneHue MeHbl AeTeHUS U3MEPUTETHLHOTO HUIHH]IPA.
Omnpenenenre reoMeTpUYECKUX pa3MepoB Tena. M3roroBienre naMepuTensHoro nuinHapa. amepenue
TeMIiepaTypsl Tena. ismepenne pazMepoB Majbix Tenl. 3MepeHne TONUHbI JIncTa OyMaru.




B3aumoaelicTBue TeJ

M3mepeHue ckopocTH ABMXKeHUs Tena. H3amepenue Macesl Tena HenpaBuibHOR Gopmbl. VizMepenue
IUIOTHOCTH TBEpJOr0 Tena. MizMepenue oobeMa mycToThl. MccnenoBanrue 3aBUCIMOCTH CHITBI TSKECTH
oT Maccel Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. CllojkeHne CHI, HallPaBJICHHBIX 110 OJHOU
npsaMoii. 3Mepenue »ecTKOCTH Npy>KUHBL. M3MepeHne KodpQpuuneHTa CHUIIbl TPEHUS CKOJIbKEHHS.
Pemenne HecTaHIapTHBIX 3a7a4

3. | JdaBaenue. J[aBieHue KUAKOCTENH 1 HccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT IUIOLIAAN NOBEPXHOCTH. OnpeeneHue 1aBIeHHs
9308 TBEPJOTO Tena. Brrunciaenne cuitbl, ¢ KOTOPOi atMocdepa JaBUT Ha MMOBEPXHOCTH cToja. OnpeencHue
Macchl Tella, M1aBarolero B Bojae. Onpeenenre IioTHOCTU TBepaoro tena. OnpeneneHue oobeMa
KyCKa JipJa. MI3ydeHue ycinoBus muiaBaHus Tell. PenieHue HecTaHAapTHBIX 3a4a4
4. | PaboTra m MOIIHOCTb. Brranciienue paboThl 1 MOITHOCTH, Pa3BUBAEMON yUESHHKOM pu moabeme ¢ 1 Ha 3 aTax.
3 Omnpenenenue BeIMIphiia B cuiie. HaxoxaeHnue nenTpa tsokecty miockoit ¢purypsl. Berancnenne KIT/]
Heprus HAKJIOHHOM INTOCKOCTH. MI3MepeHne KnHeTHYeCcKon sHeprun. Mi3mepenne noTeHuuaibHOM SJHEPIUH.
Pemienne HecTaHAapTHHIX 3a7a4.
8 KJIaccC
Ne Ha3zBanue pa3aena (Tembl) Conep:xanue yueOHOro npeamera, Kypca
1. | ®usnyeckuii MeTo U3yUYeHHUS Onpenenenue 1eHbI JeneHus IpUuOOpoOB, CHATHE NMoKa3zaHui. OnpeeneHne norpemHocTei
NPHUPOABLI: TEOPETHYECKUN U U3MEPECHUM.
JIKCNEPUMEHTAJIbHbIH
2. | TenoBble SIBJI€HHSI H METOAbI HX Ornpenenenne yUIMHEHUS Tella B IPOIIECCE U3MEHEHMS TeMIeparypsl. Pemenue 3aiay Ha
O —— orpezesieHue KOJMYeCTBa TeIIOThL. [I[puMeHeHne TenaoBoro pacmpenus s perucTpauiu
TeMriepatypsl. MccnenoBanue nponeccoB IUIABIEHUS U OTBepAeBaHusl. M3yueHue ycTpoicTBa
TeII0BbIX ABuraresneil. [IpuOopsl 115 n3MepeHus BIaKHOCTH BO3AyXa.
3. | DnekTpUYecKHe SIBJEHUA U METOIbI Onpenenenre yIeIbHOr0 CONPOTUBIIEHUS MPOBOIHUKA. 3akoH OMma 11l ydacTka 1enu. Pemenue
G — 3ajad. I/IccnezEOBaHne U UCIOJIb30BaHUE CBOWCTB AIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
noTpebasieMoit anektposHepruun. Pacuet KIIJl snexkrpruueckux ycTpoicTs. Pemenue 3a1a4 Ha 3aKOH
Jlxoyis -JIeHna.
4. | DnekTpoMarHuTHbIE SIBJICHUS [Tomyuenue n pukcupoBaHHOE M300pAKEHNE MATHUTHBIX ToJieH. M3ydyeHne cBoHCTB
anekTpomaruuta. M3yueHnue Moienu 3iaeKTpoaBuraress. Penenre kauecTBEHHBIX 3a/1a4.
5. | OnTuka N3ydenue 3akoHOB oTpakeHusi. HaOnroneHue orpaxxeHus u npeaoMieHus ceera. M3o0paxkenus B

muH3ax. OrnpeerneHue r1aBHoro (hOKyCHOTo pacCTOSHUS M ONTUYECKON CHiIbl JIMH3bI. Habmonenue
uHTepdepeHIy cBeTa. Pemenne 3aqay Ha npenomiieHue ceta. HalmaroneHue noiHoro oTpaxeHus
CBETA.




9 kJaacc

Ne Ha3zBanmue pa3nena (Tembl) Conep:xanue y4eOHOT0 MpeaMeTa, Kypca

1. | Maraerusm Kommac. [Ipuanun pa6otsl Maraut. MarauThl OJIOCOBBIE, TyroBble. MarHuTHas pyaa. MaroutHoe
nosie 3emnu. M3roropneHue Maruura. PernieHne kadeCTBEHHbIX 3a/1a4.

2. | DaekTpocraTHKa DneKTpUYEeCcTBO HA pacueckax. OCTOPOKHO CTATUYECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UTpyIIKaX. DIEKTPUYECTBO B ObITY. Y CTpolicTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a]1a4.

3. Ceer Ucrounuku cBeta YcTpoicTBO riaza. ConHeyHble 3aiiunku. Tenb. 3aTMenue. [[BeTa KOMIakT aucka.
MpeupHbIl cniektp. Pagyra B npupoae. Jlynusie u Conneunsie 3atmenus. Kak ciomars myu? Kak
3a)keub OroHb? PellieHne HecTaHIapTHBIX 3aj1ad.

MeTtoabl 00yueHus u GopMbl OPraHU3aANUM 1eATEILHOCTH 00yYAKIINXCS
Peanmaunﬂ IIporpamMmaI BHeyquHOﬁ JACATCIIbHOCTH ((O38.I[3LIGHHa$[ (1)I/I3I/IK8.» npeamnojaara€T MHANBUAYAJIbHYIO U I'PYHIIOBYIO pa60Ty

oOyyaronuxcsl, JIaHUPOBaHUE U MIPOBEIECHUE UCCIIET0BATENBCKOTO IKCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp JaHHBIX JUIsl pEIICHUS TPAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY MOJIy4YEHHBIX PE3yIbTaTOB, N3rOTOBIEHHE ocoOuil u Mojenel. [Iporpamma npeycMaTpuBaeT He TONBKO 00ydarouye u
pa3BUBAIOIIKE 1IEIH, €€ peau3alus cocoOCTBYeT BOCIIUTAHUIO TBOPUYECKOM JIMYHOCTH C aKTUBHOM *KM3HEHHOM nmo3unueil. BoICOKUX pe3yiabTaToB
MOTYT IOCTUYb B JAHHOM CJIy4ae He TOJbKO YYEHUKHU C XOpOLIeH MIKOJIbHOHN YCIIeBaeMOCThIO, HO M BCE 1IeNICYCTPEMIICHHBIE aKTUBHBIE Pe0sTa, yiKe

cienaBiIre cBoi MpoeCcCHOHATIBHBIN BHIOOD.

OO6yuenue ocyuiecTBisieTcs pu noaepxkke LlenTpa o6pa3oBanus ecTecTBEHHO-HAYYHOU HampaBiieHHOCTH «Touka pocTay, KOTOPHIi

CO3J1aH JUIsl pa3BUTHS Y 00yYaroIUXCcs €CTEeCTBEHHO-HAYYHOM, MaTeMaTH4eCKOM, HH(POPMAIIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUECKOTO U
KpPEaTHUBHOTO MBIIIIJIEHUS], COBEPILIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAINIPABJIEHHOCTH, a TAKXKE JUI MPAKTUYECKONW OTpaOOTKH yueOHOTO
MaTepHaia 1o yueoHoMy npeamery « Dusukay.

TemaTnueckoe mianupoBanune (1200 odyuenus)



7KJace

HMeH JIMYecT M0JIb30BaHU
Haume Copepxanue Koimuec ®opma Hcnoabs3oBanue ara
oBaHHeE BO 3aHATUHA o0opynoBanns «Touka
pasjena 4acoB pocTay
1 BBoaHoe 3anaTne. IHCTpYKTaxK 110 TEXHUKE OE30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" nudpoBoii maboparopueit
"Touxa pocra"
(memoHcTparnus
TEXHOJIOTUH U3MEPEHUS)
. [lepBoHauya/IbHbIE CBEIEHUS O CTPOEHUH BelllecTBa 74
2 OkcniepuMmeHTanbHas padora Ne 1 «Onpenenenre 1eHbI AeTCHUS 1 sKcnepuMeHT | JIunelika, JeHTa MepHasi,
Pa3IUYHBIX IPUOOPOBY. WU3MEPUTEIIbHBIN TUIUHIP,
Ha 6a3e ILlenTpa "Touka Pocta" TEPMOMETP, TaTUUK
TEeMIEPATYPbI
3 OkcnepuMeHTanbHas padora Ne 2 «OnpenenieHne reoMeTpHYeCKuX 1 sKcrepuMeHT | Habop reomeTpruuecKux
pa3MepoB TE». Ten
Ha 6a3e LlenTpa "Touka Pocta"
4 [Tpaktrueckas padora Ne 1 «M3roToBieHne n3MepUTEITHLHOTO 1 MpaKTUyecKas
HAJTUHIPA pabora
5 DkcniepuMeHTaNTbHAS pabota Ne 3 «3MepeHue TeMIeparyphl Te» 1 AKCIIEPUMEHT
6 OkcniepuMeHTanbHas padota Ne 4 «3mepeHune pazMepoB MajbIx 1 AKCIIEPUMEHT
TE.
7 OxcnepumeHTanbHas padota Ne 5 «3mepenne TONIUHBI JTHCTa 1 AKCIIEPUMEHT
Oymarm»
I'nasa |l. BzanmopeiicrBue Tea 129
8 DkcniepuMeHTaNbHAs pabota Ne 6 «M3MepeHue ckopocTH JBUKCHHUS 1 AKCIIEPUMEHT
TEI.
9 Pemenue 3amad Ha TeMy « CKOPOCTh PaBHOMEPHOT'O IBUKECHHUS 1 pelieHne
3a1a4y
10 OkcnepumenTanbHas padora Ne7 «M3mepenune maccenl 1 kamm 1 SKCIIEPUMEHT 3JICKTPOHHBIE BECHI

BOJIBDY.
Ha 6a3e Llentpa "Touka Pocra"




11 DkcnepuMmeHTanbHas padota Ne 8 «3mMepeHne mI0THOCTH KycKa 1 sKcnepuMeHT | JIunelika, JieHTa MepHasi,
caxapa» MU3MEPUTENIbHBIN TUIUHAD,
Ha 6a3e LlenTpa "Touka Pocta" AIIEKTPOHHBIE BECHI
12 DOkcnepumeHTanbHas padota Ne 9 «3mepeHue miI0THOCTH 1 sKcnepuMeHT | JIuHelika, JIeHTa MepHasi,
XO3SIICTBEHHOI'O MBLIIaY. MU3MEPUTENIbHBIN TUIUHAP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «I1m0THOCTH BelecTBay. 1 pelieHue
3a1a4y
14 OkcnepumenTanbHas padora Ne 10 «McciaenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHJIBI TSDKECTH OT MAcCChI TeJay.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OkcnepumeHTanbHas padota Ne 12 «CrnoxxeHne cuit, HarpaBiICHHBIX 1 skcriepuMeHT | IlTaTus, peraar, nHelKa,
10 OAHOU MPSIMOI». 7Ba OAMHAKOBBIX I'Py3a, 1Ba
Ha 6336 LleHTpa ”TOLIKa POCTa" 6JIOKa, HUTBb HECPACTSXKUMaAs,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHas padora Ne 13 «3MepeHne xKeCTKOCTH 1 skcniepuMeHT | Lltatus ¢ kpenexom, HaOOP
MPY>KUHBD» TpY’KHH, HabOp TPy308B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCUKA, TAHAMOMETP
18 OkcnepumenTanbHas padora Ne 14 «M3mepenue ko3 duimenrta 1 OKCIIEPUMEHT | JlepeBsiHHBIN OpYyCOK,
CHJIBI TPEHUS CKOITBKEHHUSI. HaOOp rPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" YyecKasi CKaMbs,
JMHAMOMET]
19 Pemenue 3anau Ha Temy «Cuita TpeHUS». 1 pelieHne
3a/a4y
I11. JaBienue. /laBjieHne :KUAKOCTEH U ra3oB 74
20 OkcniepuMeHTanbHas padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JABJIEHUS OT IJIOIIAN MMOBEPXHOCTU»
21 OkcnepuMeHTanbHast padora Ne 16 «Onpenenenue qaBieHus 1 JKCIIEPUMEHT
WIMHIPUYECKOTO Tenay. Kak Mbl BuanM?
22 OkcnepumeHTanbHas padota Ne 17 «BerarciieHne Cuibl, ¢ KOTOPOi 1 AKCIICPUMEHT

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




23 OkcniepuMmeHTaNbHAs padora Ne 18 «Onpenenenue macchl Tena, 1 AKCIIEPUMEHT
IIJIABAOILIETO B BOJEY.
24 OkcnepumeHnTaibHas padora Ne 19 «OnpeneneHue nioTHOCTH 1 dKCcrepuMeHT | JIunelika, neHTa MepHas,
TBEPJOTO TEIA. M3MEPUTENIbHBINA TUIUHAP,
Ha 6a3e LlenTpa "Touka Pocta" AIIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a1a4 Ha TeMy «lLliiaBanue Tem». 1 pelieHne
3a/1a4
OkcnepumeHTanbHas padota Ne 20 «M3yueHnue yCcIoBHiA IJIaBaHHUS 1 sKcrepuMeHT | AmHamomerp, mTaTus
26 TEem. YHUBEpCaIbHbIA, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" UUIMHAP
(MeH3ypKka), Tpy3
UWIUHAPUYECKUAN U3
CIICIyaJIbHOI'O ITJIaCTHKA,
HUTb, IOBapEHHAs COJb,
TajiouKa Ij1d nepeMenin-
BaHUA
V. PaGoTa 1 MOIITHOCTh. DHEPTHs 8u
27 OkcnepuMeHTanbHast pabora Ne 21 «Beraucienne padboTHl, 1 DKCIIEPUMEHT
COBEPIIEHHOH IIKOJILHUKOM TIpH TorbeMe ¢ 1 Ha 2 aTax»
28 DkcrniepuMeHTaNTbHAS pabota Ne 22 «BrrauciieHre MOITHOCTH 1 SKCIIEPUMEHT
pa3BUBaeMOU MIKOJILHUKOM IPH MogbeMe ¢ 1 Ha2 aTax»
29 DkcnepuMeHTanbHas padota Ne 23 «OmnpeneneHue BHIUTPHIIIA B 1 skcriepuMeHT | IloaBukHbli 1
CHJIe, KOTOPBIN AaeT NOJBUKHBIA U HETIOABM)KHBIHN OJI0K». HETIOJIBIKHBIN OJIOKH, HAbOP
Ha 6a3e Ilentpa "Touka Pocta" I'PY30B, HUTb, TMHAMOMETD,
IITaTUB, TMHEHKA
ellIeHne 3a7a4d Ha TeMy «Pabora. MomHocTh. eIIEeHNE
30 P Pa6 M 1
3a1a4
31 OxkcnepumeHTanbHasg padora Ne 24 «Bsruucnenue KI1JI HaknoHHOM 1 skcniepuMeHT | Llratus, Mexannyeckas
TIJIOCKOCTH. CKaMbs1, OPYCOK C KPIOUKOM,
Ha 6a3e Ilentpa "Touka Pocta" JHelKa, Habop rpy30B,
JAUHAMOMCTD
32 OxcnepumeHTanbHas padota Ne 25 «3Mepenne KUHETUUECKOU 1 AKCIIEPUMEHT
SHEPTUU TeJlay
33 Pemenue 3anay Ha Temy «KuHeTnueckast SHEPTHs». 1 perieHue

3a1a4




34 HToroBoiii KOHTPOJIb 3HAHUH. 1 JUTAKTUYECKO
€ 3a/laHne
34
Hmozo
TemaTnuyeckoe mianupoBanue (2 200 odyuenus)
8kyace
Haumen Conep:xkanue Koanuecr dopma HUcnonn3oBanue JlaTa
oBaHHe BO 3aHATHHA obopynoBanus «Touka
pasjaena 4acoB pocra»
|. dusnyeckunii MeTo U3yYeHUs PUPO/IbI: TeOPeTHYECKUI H 34
IKCHEPUMEHTAJIbHbIH
1 BBoaHoe 3anatue. IHCTpyKTaxK 1O TEXHHUKE O€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
2 OkcnepuMeHTanbHast padora Ne 1 «OnpezeneHue eHb! JeIeHUs 1 9KcHiepuMeHT | Jlunelika, eHTa MepHas,
npuOOpPOB, CHATUE TTOKA3AHHID» M3MEPHUTEIBHBIH LIMIHHAD,
Ha 6a3e Ilentpa "Touka Pocta" TEPMOMETD, TaTIUK
TEMIIEPATYPBI
3 Onpenenenne NorpemiHocTeN N3MepeHusl. Perenre kaueCTBEHHBIX 1 pelieHne
3a/1a4. 3a1a4
I'nasa Il. TenuioBble sIBJIeHUSI K METObI HX HCCIEI0BAHUS 8u
4 Onpenenenue yJIMHEHHS Tela B IPOLECCE N3MEHEHUS 1 OTIBIT - JlaGopaTopHblii
TEMIEPATYPbI WCCIIEIOBaHUE | TEPMOMETP, NaTYUK
Ha 6ase Ilentpa "Touka Pocra" TEMIEPATYPhI
5 Pemenue 3ana4 Ha onpeneneHue KOJINYeCTBA TEIUIOTHI. 1 pelieHne
3a1a4
6 [IpumeHeHne TEMIOBOro paciupeH s ISl pEruCTpalyu 1 IIpe3EHTALNS




TeMIepaTypbl. AHaIH3 U 00001IeHNE BO3MOKHBIX BAPUAHTOB
KOHCTPYKIHUH.

7 OkcniepuMeHTaNbHAs padota Ne 2 «VccrnenoBanue mpoIeccoB 1 SKCIIEPUMEHT | JlaTumk TeMIepaTypel,
IJIaBJICHUSA U OTBEPACBAHUY. KaJIOpUMETP, COCY I C
Ha 6a3e LlenTpa "Touka Pocta" TArOLNM JIBZIOM, COCYA €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [IpakTuueckas pabora Ne 1 «3yuenue cTpoeHUs KPUCTAILIIOB, UX 1 IIpaKTU4YecKast
BEIpAI[BAHUECY. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JIEKLIUS
10 [Tpubops! 151 U3MEPEHUS BIAKHOCTH. DKCIIEpUMEHTAIIbHAS paboTa 1 9KCHepUMeHT | JaT4uk TeMmeparypel,
Ne 3 «Omnpenenenue BIaKHOCTH BO3yXa B KAOMHETaX IIKOJIbD» TEpMOMETP, MapJis, COCY[l C
Ha 6a3e LlenTpa "Touka Pocra" BOJOH
11 Pemenne kauectBeHHbIX 3a7a4 Ha onpeaenenue KII/] remiosoro 1 pelieHue
neuratens. https://uchitel.pro/3agaun-Ha-KOa-TEII0BIX- 3a7a4
BUTaTENCH/
I11. DekTpuyeckne siBJIEHUSI M METObI UX HCCJIET0BAHUS 8u
12 [TpakTuueckas pabota Ne 2 «OmnpeneneHue yaenasHOTO 1 npakTudeckas | JaTyuk HanpsoKeHus,
COIPOTUBJICHUS Pa3IUYHBIX IIPOBOJHUKOB). pabota BOIILTMETP JIBYXIPE/ICIbHBIN,
Ha 6a3e Ilentpa "Touka Pocta" UCTOYHUK ITHTAHWA,
KOMIIJICKT IPOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 7151 yyacTka 1enu. Pemenue 3anad. 1 pelieHue
3a1a4y
14 HccnenoBanue v UCTIOIB30BaHUE CBOMCTB AIEKTPUUECKUX 1 HaOII0/IeHNE
KOHJIEHCATOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTb CONPOTUBIIEHUS TPOBOIHUKOB OT 1 perieHne
TeMIIepaTypBhl. 3a1a4y
16 [TpakTrueckas padora Ne 3 «Pacuet norpebdsiemoit 1 npakThueckas | JlaTuuk Toxa, raTank
ANEKTPOIHEPTHU COOCTBEHHOTO JI0May. pabota HaIPSKCHUSA, aMIICPMETP
Ha 6a3e IlenTpa "Touka Pocta" ABYXTPCACTbHBIN, BOJTBTMETD
JIBYXIIPEJIEIbHBIN, JIAMIIOYKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIIFOY
17 Pacuer KII/] anexTprueckux ycTponcTs. 1 pelieHue

3aga4d



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

18 Pewmenne 3anay Ha 3akoH J[xoyid - JIenna. 1 peuieHue
3a1a4y
19 Pemtenne kaueCTBEHHBIX 3a1a4. 1 JIeIoBasi Urpa
V. Dj1eKkTpOMarHuTHbIE sIBJIEHUS S4y
20 [Tonyuenue u pukcupoBaHHOE U300paKEHNE MAarHUTHBIX TOJIEH. 1 npakTuyeckas | JlemoHcTpauus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
110JI51 BOKPYT NPOBOJAHMKA C
TOKOM»: 1aTYUK MAaroHuTHOI O
I10JIs, IBa
mTaTuBa, KOMIUICKT
IIpOBOJIOB, HCTOYHHUK TOKaA,
KIIIO4
21 N3y4eHne CBOMCTB AIEKTPOMArHuTa. 1 HaAOJIFO[IcHUE
22 N3yyenne Mosienu 31eKTPOABUTATENSL. 1 JICKIHS, IEM.
HKCIIEPUMEHT
23 DKCKypceusl. Oecena
24 Pemrenne kauecTBEHHBIX 3a7a4. 1 perieHne
3a1a4y
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUS. 1 JIEKLIUS, JIEM.
HKCIIEPUMEHT
26 OkcnepuMeHTanbHas padora Ne 4 «HabnroneHue otpaxxeHus U 1 aKcHepuMeHT | OCBETUTENb ¢ HCTOUHUKOM
MPEJIOMJICHHUS CBETAY. csera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocta" IINTaHuA, KOMILICKT
NPOBOJIOB, LeieBas nuadpar-
Ma, NOJYHWINHAP, IJIAHIICT
Ha IVNIOTHOM JINCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 DOkcnepuMmeHTalbHas padota Ne 5 «300pakeHus 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,
CcoOMparoIye JIMH3HI,




pacceuBaronias JIMH3a, ciaiij
((MOI[CHI) npeaMeTa» B
penrtepe
28 OkcnepuMeHTanbHast pabora Ne 6 «OnpezneneHne riaIaBHOro 1 HKCIEPUMEHT
(OKYCHOT'O pacCTOSIHUS U ONITUYECKOM CHIIBI JIMH3bI».
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuun u 1 JKCIIEPUMEHT
T(paKIuN CBETaY.
30 Pemienue 3a1a4 Ha MpeIOMIICHUE CBETA. 1 pelieHue
3aja4
31 OkcniepuMeHTaNIbHAs padota Ne 8 «Haburonenne moHoro 1 IKCIIEPUMCHT
OTPAYKEHMSI CBETA».
32 Pemenue kaueCTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4
33 3amuTa mpoekToB. [IpoeKTHI. WCCJICIOBAHHSI
34 HToroBeiii KOHTPOJIbL 3HAHUH. 1 JIATAKTUYECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe mianupoBanue (3 200 odyuenus)
Oknace
Haumen Conep:kanue Koanuect ®opma HUcnoab3oBanue JlaTa
OBaHMeE BO 3aHATUH odopynoBanus «Touka
paszeJa 4acoB pocrta
1 BBoanoe 3anatue. HCTpyKTaXk 1o TexHuke O0e3onacHocTu. 1 1 Oecena
I. MarueTusm 94
OxcnepuMenTanbHasg padota Ne 1 «Kommnac. [Tpuniun paboTs». 1 SKCIIEPUMEHT
[TpakTrueckas padota Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKTHUIecKas
KOMITaca. pabora




4 Marnwutsl. [lefictBue MmaruutoB. Pemenue 3agaq 1 HaOII0ICHHE,
pelieHue
3aja4
OkcniepuMmeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTaMm.
Marnutnas pyaa. [lonesnsie uckomnaembie Camapckoii 001acTu. [pe3eHTalus
JleficTBrE€ MarHUTHOTO NOJIs1. MarHuTHOE 1oJIe 3eMIIU. JleMoHcTpanus
Ha 6ase Llentpa "Touka Pocra" «H3mMepeHnne 10Jisi MOCTOSH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM Mar"HuT IOJIOCOBOH
8 JleiicTBrEe MarHUTHOTO NoJIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMeHTaibHas padota Ne 4 «3roroBineHne MarHuToB. AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKTOB. WCCIICTOBAHMUS
I'nasa |l. DaexkrpocraTnka 94
11 OkcnepuMeHTanbHast padora Ne 5 «CtaTuueckoe 3JeKTPUIECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXHO CTaTUYecKOe IeKTpuUecTBo. Pemenne 3a1ay 1 pelieHne
3a1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMATENbHbBIE OIBITHI. 1 DKCIIEPUMEHT
14 DneKTpuYecTBO B Urpymkax. Cxembl paboThI 1 MpaKTUyecKas
pabora
15 DJIEKTPUUECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHast padota Ne 7 « YceTpoilcTBo GaTapeiikmy. 1 HaboieHNe
17 DkcniepuMeHTaNTbHAs padota Ne 8 «300peTaem OaTapeiky». 1 MpaKkTUIecKast
pabora
18 [Ipe3enTanus MpoeKToB. 1 HayYHbIC
VCCIIEIOBAHMUSI
19 IIpesenTanus MpoeKTOB. 1 Hay4HbIE
MCCJIEIOBAHMUS
20 [IpesenTamus mpoeKToB. 1 Hay4HbBIC

HUcCcCiIca0BaHus




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, HIeneBas quadpar-
Ma
21 Kak Me1 Bugnm? JIEKLIMA, JIEM.
HKCIEPUMEHT
22 [Touemy Mup pa3HOLBETHBIM. JAeKIuUs
23 OkcnepuMeHTanbHast padbora Ne 9 «Teatp TeHein» HKCHIEPUMEHT
24 OkcnepumenTanbHas padota Ne 10 «ConHeuHble 3aiiYUKI» sKcriepuMeHT | OcBeTuTeNb ¢ HCTOUHUKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYIUJIUHAP, INTaHIIET
Ha IIJIOTHOM JINCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUS, JIEM.
HKCTIEPUMEHT
26 Panyra B mpupoge. IIPE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak noxyuuts pagyry?». SKCIepUMEHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, nctounuk
MUTAHUS, KOMIUIEKT
IIPOBOJIOB, HIEJIeBast
nuadparma, moTyIHIAHID,
TUTAaHIIET Ha MJIOTHOM JIU-
CT€ C KPyTrOBBIM
TPAHCIOPTHPOM
28 DKcKypeus Oecena
29 Jlynnsie u CosHeuHbIE 3aTMEHUSI. JEKIHSL, M.
AKCTIEPUMEHT
30 Kak cmomars ya? Oecema
31 3a3epkainbe. JICKIIMA, JIEM.
HKCIEPUMEHT
32 DOkcnepuMeHTanbHas padota Ne 12 «3epkanay 1 AKCIICPUMEHT




33 3amuTa mpoeKTOB 1 WCCJICTIOBAHHUSI

34 3aKIIIOUYUTEIBbHOE 3aHATHE. 3alIIUTA TPOEKTOB. 1 HUCCIEeI0BaHUSI
34

Hmozo

[Iporpamma npeamnonaraet pa3in4nabie HOPMbI KOHTPOIIS MPOMEKYTOUHBIX U KOHEUHBIX Pe3yJIbTaToB. B pe3ynbraTe u3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yUaluxcs OyeT MPOXOIUTh B TEUEHUE YIeOHOT0 Kypca - B popMe (GPOHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
IPAaKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMHU JIOTHYECKMMH 1IETIOUYKAMU U JlI0Ka3aTeabCcTBaMU. OLIEHUBAETCsl CAMOCTOSTENIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK ke paboTa yyaliuxcs OLIEHUBACTCS C YUETOM UX aKTHUBHOCTHU, KaUeCTBA MOJArOTOBJICHHBIX BBICTYIIJICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pelieHus 3afad. O1ieHuBaeTcs TakKe yJacTHe B 00CYKIEHNH, KaUYECTBO 33/1aBa€MbIX BOIIPOCOB, BJIa/ICHHE

MOHOJIOTMYECKOHN U INaIOrMuecKOi peyblo, YypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrecTaris 1o BHEYPOYHOH JIeaTeIbHOCTH yyamuxcs 7-9 kiaccoB «O3amauenHas Gu3nKa» IpoBOJUTCS B hopMe
JTUIAKTHYECKOTO 3aJJaHusl B LIETISX OMpPEeIeICHNs CTENIEHN OCBOCHHS YJallMMUCS Y4eOHOTro MaTepuaa 1o npakTU4ecKoil Gpusuke, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMs.

3amaHusl OpUEHTUPOBAHBI HAa IPOBEPKY YCBOCHHUS COACPKAHUS PA3IeIOB/TeM:

- 3aumooelicmeaue mei (NIOMHOCMb 8euecmaa, Cula mpenus, Kodgguyuenm mpenust) (Mooyns [ kiacc),

- 91leMeHmbl CMAmuKu, Mmeniosvle A6JeHUs, INeKMPOCMAMUKA, 3aKOHbl HOCMOSHHO20 MOKA, 3AKOHbl ONMUKU (M00Yb 8 Knacc),
Dopma - duoakmuveckoe 3a0anue (mecmol, NPAKMUYecKUue 3a0anus, peueHue meop4ecKux 3a0ai) COCTaBICHBI B IBYX BapHaHTaX.
Bpemst BeImoHEeHHS paOOThI — OJJUH YPOK.

Inan pa6orel (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI bana 3a

3aIaHUS | COJIePKAHUS BBINOJIHEHHE
3aIaHusA

1 [IpakTrueckas pabdora. YMenne coopaTh TPaKTUIECKYIO 1

YCTaHOBKY COTJIACHO 33 IaHHsI
2 OnpenenurensHas Gopmyna 3Hanue GOpMyII MJIOTHOCTH BEILIECTBA, 1
BEJTUYHUHBI CHUJIa TPCHHUS
3 N3mepenne dpuzndeckoit YMeHHe Moap30BaThCsl U3MEPUTEITLHBIMU 1




BEJIMYUHBI. npubopamu, oNpeseNaTh HeHy AeIeHUs
puOOPOB, U3MEPATH PU3UUECKYIO
BEJIUYMHY.

4 BrruucnurenbHbie HaBBIKA Boraucnare pu3nyueckyro BEIMYHUHY, 1
3aIllUCBIBAaTh PE3YyJIbTAT B €IUHHUIIAX
n3mepenust CU

MakcuMaabHOE KOJIMYECTBO OAIIIIOB 3a BHIMOJTHEHHE paboThl coctaiser 10 Gaimos.
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 arrecrammus 7 Kjiacca
«O3anavyennasi puznka»

BapuantNel

Hcnonw3ys peruaxHbie BEChl, MEPHBIN ITWIMHAP, CTAKaH C BOJIOH, IIMIIMHJIP, COOEPUTE IKCIIEPUMEHTAIILHYIO YCTAaHOBKY ISl OITPEIeTICHUS
IJIOTHOCTU MaTepHuala, U3 KOTOPOro U3roTOBJIEH LUIHHIP.

B Gmanke oTBeTOB:

e cJeNnaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTaHOBKH JIJIsl ONIpeieieHns o0bema Tena;

e 3anumute GOopMyITy TS pacueTa MIOTHOCTH;

®  YKQKUTE Pe3yIbTaThl U3MEPEHHUS MACChI IIMIIMHIPA U €T0 00beMa;

® 3ANMIIKTE YUCIEHHOE 3HaYeHUE TUIOTHOCTH MaTepHalia UINHApPA.
Bapuant Ne2
Hcnoms3yst Opycok ¢ KPrOYKOM, JHHAMOMETD ¢ TipezesioM m3mepenus 1H, nuramomeTp ¢ npeaenom usmepenuns SH, 2 rpy3a maccoii 100r,
HATPABIISIONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JIs OmpeeNieHuss KodPUIIMEHTa TPEHHSI CKOJIBKEHUS MKy OpyCKOM U

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

e CJEJIaliTe PUCYHOK DKCIIEPUMEHTAIIBHON YCTAaHOBKH;



e 3anumure GopMyIly Uil pacueTa Kod(pPUIeHTa TpEHUs CKOJIbKEHHUS;

e VKaXwuTe pe3yJbTaThl H3MEPEHHUsS Beca OpycKa ¢ Tpy3aMU B CHJIBI TPEHUS CKOJIBKEHUS MPH JIBIKEHUHU OpycKa ¢ TPY30M IO MMOBEPXHOCTH
HAaMpaBJIAIOIICH;

e 3anuumTe YMCIEHHOE 3HaUYCHHE K03 pULimeHTa TpEHHs CKOJIbKECHHUS.

OTBeThI H KPUTEPUH OLIEHMBAHUS BHINOJHEHHS 3a1anmii (7 Kaacc)
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 Banabt
[TonHOCTBIO MPaBUIILHOE BHITMIOJHEHHE 3aJaHUs, BKIIIOUYAIOIEee B ce0sl:
® CXEMaTHYHBIM PUCYHOK 3KCIIEPUMEHTAIBHON YCTaHOBKHY;
e (dopmymy s pacueTa HCKOMOW BEJIMYHMHEI ITO TOCTYITHBIM JJIsl U3MEPEHHSI BEJTMUUHAM (68 OaHHOM Cyyae O/s
onpeoeieHus NIOMHOCMU mea), 4
® TIPaBWJIBHO 3aIMCAHHBIC PE3YNBTATHI MPSIMBIX U3MEPEHUH (8 OGHHOM Clyuae pe3yibmamsl U3MEPEeHUsi MACCbl mead U

obvema mena);
e MOJyYEHHOE MMPABWILHOE YUCIICHHOE 3HAUCHHE UCKOMO BETTMUHHBI

[TpuBeneHbI Bce IIEMEHTHI MPaBUILHOTO 0TBETa 1-4, HO JIoMyIIeHa OMmKUOKa PU BHIYUCICHUN 3HAUE€HHUSI HCKOMOMN
BEJINYMHBI.

NJIN

Jlomy1ieHa omrnoka npu 0603HauYe€HUN €TUHUL] U3MEPEHUSI ICKOMOW BETHYUHBL. 3
NJIN

JlomyiieHa onrOka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYET, UITU
OTCYTCTBYET (pOopMyJia B 00IIEM BHUJIE JJIS pacueTa HCKOMOM BETMUHUHBI




CrenaH pUCYHOK SKCIIEpUMEHTAJIbHON YCTAaHOBKH, IPABUIIBHO MPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUI BEJIMYUH, HO HE
3anucana popmyJa Ui pacyeTa HCKOMOW BEIMYHHBI, U HE MTOJyYeH OTBET.

NJIn

[TpaBUIBHO MPUBEIECHBI 3HAYECHUS MPSMBIX U3MEPEHUH BETUYNH, 3arucana popmyria I pacueTa HCKOMOM BETUYHHBL, HO
HE NOJIyYE€H OTBET, U HE IPUBEACH PUCYHOK IKCIIEPUMEHTAIILHON YCTAaHOBKH.

N

[IpaBunbHO NpUBENECHBI 3HAYEHUS IPSAMBIX U3MEPEHUI, TPUBEICH MPABWIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTAHOBKHU M (popMyia 1jsi pacyeTa HCKOMOI BETMUMHBI

3anucaHbl TOJIBKO MPABUWIHHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

1Z0)15t

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U IPECTaBICHA IPABUILHO 3allCaHHas
dbopmyna s pacueéTa HICKOMOW BEIIMYHHBI.

1Z0)15t

[IpuBeneHo MpaBMIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX U3MEPEHUH, U CIeTaH PUCYHOK IKCIIEPUMEHTAIBLHON
YCTaHOBKH

Bce citydan BBIIOJTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEYKa3aHHBIM KpUTEPUSIM BbICTaBiIeHu 1, 2, 3 win 4 Oanos.
Pa3po3HenHsble 3anncu. OTCyTCTBHE NTONBITOK BBINOJIHEHUS 3a1aHUs

Maxkcumanvuoiu 6auin

Bapuant Ne2
1)

2y

2) Fyp= Frp (Ipu paBHOMEPHOM JIBHYKCHUH ),

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



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

Copepxxanue kpurepus

Banasl

[TomHOCTBIO TPaBUIIEHOE BBHITIOITHEHHE 33/1aHUS, BKIIFOYAOIIEE B CeOs:

® CXEMaTHYHBIN PUCYHOK 3KCIICPUMEHTAIBHON YCTAaHOBKHY;

e (opmymny Ig pacuéTa HCKOMOUW BEJIMUUHBI TTO TIOCTYITHBIM JUISI U3MEPEHUS BEIIMUUHAM (8 OAHHOM cyuae OJisk Onpeoeiensl
Koa(ppuyuenma mpenus);

® TIPaBWIBHO 3aMMCAaHHBIC PE3YNILTATHI MPSMBIX U3MEPEHUH (6 OGHHOM Cllyuae pe3yabmamsl U3MEPEeHUs 6eca mea ¢ 08yMs
2PY3aMU U CUTLbL MPEHUSL CKOTbICEHUS),

e MOJyYEHHOE MPABWILHOE YUCIICHHOE 3HAUCHHE UCKOMOM BEJTMUNHBI

[IpuBeeHbI Bce 2IEMEHTHI IPaBUIILHOTO OTBeTa 1-4, HO omylieHa omnOKa NPy BEIUMCICHUH 3HAaYEHHUS] HCKOMOM BEJIMYMHBI.
NJIn

Jlomy1ieHa ournoka npu 0003HauYE€HUU €TUHUL] U3MEPEHUSI ICKOMOW BEIHUUHBI.

NN

JlomyieHa onrOKa B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTaHOBKH, MJIU PUCYHOK OTCYTCTBYET, UJIU OTCYTCTBYET
¢dopmya B o011eM BUie )i pacueTa MCKOMON BEIMYHHbI

CrhenaH prCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, MPABUIIBLHO MPUBEICHBI 3HAUCHUS TIPSIMBIX U3MEPEHUI BEIMYWH, HO HE 3alKicaHa
dbopmyna aia pacueTa ICKOMOU BEJIMUMHBI, H HE TTOJTYYeH OTBET.

NJIn

[IpaBriIbHO NpUBENEHBI 3HAYSHUSI IPSMBIX U3MEPEHUN BEIMUMH, 3aMrcana (opMyia AJisl pacyeTa HCKOMOM BETMUYMHBI, HO HE
MOJIy4eH OTBET, U HE MPUBEACH PUCYHOK IKCIEPUMEHTAIBHON YCTaHOBKHU.

NI

[IpaBrIIbHO MPUBEICHBI 3HAYCHUS TIPSIMBIX U3MEPEHUH, TPUBEACH MTPABUIILHBIN OTBET, HO OTCYTCTBYIOT PHCYHOK
AKCIIEPUMEHTAIbHONW YCTAaHOBKH U (popMyria JUisl pacueTa HICKOMOMN BETHUMHBI




3anucaHbl TOJIBKO TPABMWIIHHBIC 3HAYCHHS MPSIMBIX U3MEPEHUMN.

NJIN

[TpuBeeHO MPaBUILHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX M3MEPEHUH, U TIPEICTABJICHA MPABUIILHO 3aucanHas (opMyia s
pacyeTa HCKOMOM BEJIMYUHBI.

NJIN

[IpuBeneHo MpaBHWIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSMBIX H3MEPEHUH, U CICIaH PUCYHOK IKCIIEPUMEHTATILHON YCTaHOBKH

Bce ciyuyan BBIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHUSAM BbICTaBlIeHHs 1, 2, 3 nnn 4 Gayios.
Pa3posHennsle 3anncu. OTCyTCTBHE NTONBITOK BBINOIHEHUS 3a1aHUs

Maxcumanvuoiii 6ain




Inan pa6orsl (8 kiaacc)

Homep | IIpoBepsiemblie 3JIEMEHTbI IIposepsiembie yMeHH S banu 3a
3a/IaHusl | CO/IeP:KaAHUS BbINIOJTHEHH e
3a/laHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SIBIICHUI TETUIOTPOBOIHOCTH 1
12 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus Tell. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOT'O TOKA [TpakTudeckre ymeHus o paboTe ¢ AIEKTpOnpruOOpamMu. Y MEeHUE 4
HAXOXICHUS BEIIMYMHBI KCIIEPUMECHTAIBLHBIM METOJIOM
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHHE SBICHUHN TETUIONPOBOHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OxJIaxaeHUs TeIl. 1
BEILIECTBA
2.3 3aKOHBI MOCTOSITHHOT'O TOKA [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HAXO0XICHUS BEIIMYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOIO 6

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



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

1.Ha cHer noyioxuiu Tpu Kycka CyKHa pa3iM4HON OKpacKu: Oellblil, YepHbIi U 3eneHblid. Korja comnHile npurpeno, To CIycTsi HEKOTOpOe BpeMs
101 HUMH TipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM pUCYHKE 0003HA4YECHO Oelioe, YepHOe U 3€JICHOC CYKHO?

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

2. Ilpu xakoii TemmnepaType HadaJICs IMPOLECC IJIaBICHUS?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nens no cxeme. OnpenenuTe CONPOTUBICHUE NEKTPUIECKUX JIAMIT UCITIOJIB3YsI aMIIEPMETP, BOJIBTMETP.

1

i

-] e
Puc. 176

IIpomexyTouHas aTTecTanus 8 Kjaacca
«O3anayennas ¢pusuxka»Bapuanr2

1. K gomeuke npuOHUTHI ABa OJJMHAKOBBIX JHCTa Oenoil kecTH. BHyTpeHH:s1 MOBEPXHOCTh OTHOTO U3 HUX IMOKPHITAa KOTIOTHIO,
a apyrasa oc¢tésieHa Onecrsmied. K HapyKHOM NOBEPXHOCTH JIMCTOB IMPHUKJIEEHBI BOCKOM CHMYKH. MEXIy JUCTaMH MOMEUIAloT PacKaJleHHBIH
MeTaJuIn4ecKuii mapuk (puc. 93). OMHOBpEMEHHO JIM OTHAXYT CIIUYKU OT JINCTOB KECTHU?

1 OnHOBpeMeHHO.
2. Ot 3aKOIMYeHHON MOBEPXHOCTH CIIUYKU OTMAIYT PaHBIIIE.
3. Ot GnectsIiei MOBEPXHOCTH CITUYKHU OTHAAYT PaHBIIIE.

2. Ilpu xaxoii TemMIiepaType Hadajcsl poIecc OTBEPICBaHUS?
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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 CXEMC. OHpe,Z[eJ'II/ITC pa60Ty, BBIITOJIHCHHYIO 3JICKTPUYCCKUMU JIAMITAMHU B TCUHCHUC 5 MUH, UCIIOJIB3Yd aMIICPMETP,

BOJITMETP, CEKYHIOMEP

e )
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T
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Puc. 176



OTBeTHI H KPUTEPUH OLIECHHBAHWS BBINOJIHEeHUsI 3a1aHuii (8 ki1acc)

1 BapuanT

11 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.

2. IloaxIIounTh aMIepMETP M BOJIBTMETP, YUYHUTHIBAs MPaBHIIa MOAKIIOYCHUS IPUOOPOB.
3. [IpoBectu npsiMble U3MEPEHUS (CHIIBI TOKA U HATIPSIKEHMUS)
4. Tlo BeiyMCIUTENbHON OPMYITIE  OMPENETUTh HCKOMYIO BEIMYHHY.

2 BapMaHT
1)2 2) 2
3) 1. CobGparts 11emb 10 CXeME.
2. IToaKTFOUnTh aMIIEPMETP M BOJIETMETP, YUYHUTHIBAs MPABHIIA ITOJKIIOYCHHUS TIPUOOPOB.
3. [IpoBectu npsiMbie H3MEPEHUs (CHITBI TOKA U HATIPSDKEHHS).
4. I1o BEIYUCIUTENHHON (OPMYIIE  ONPEACTUTh HCKOMYIO BETUUHHY.



HtoroBas arrecTaliys Mo BHEYpOUHOIl 1eATeIbHOCTH yyamuxcs 9 kinaccoB «O3agauenHast pu3nka» npoBoguTcs B GOpME3aLTUThI TPOSKTOB.
dopma KOHTPOJIS — 3allluTa NpoekTa. Beaynmmu Metoamu o0ydeHus SBISIOTCSA: 00bICHUTENbHO-MIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
UCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEACHHIE NCCIICIOBAaHUI. DTH METO/IbI B HAUOOIIBIICH CTENIEHN
00ecreYnBarOT Pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH. Ponb yunTens B 00ydeHUH MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 IpoIecca IeATEeIbHOCTH YUalIUXCs U €€ Pe3yIbTaToOB.

TpeGoBaHus K 3a1IUTe MPOEKTA:

. Martepuan JocTyneH U Hay4yeH, UeH pacKpbIThl. KauecTBeHHOE H3JI0KEHHE COIepPIKaHus: YeTKasl, FPaMOTHas pedb, epecka3 TeKCTa

(I[OHYCKaeTCFI 3a4YUTBIBaAaHHUC III/ITaT); HauOoJIce BAXKHEIC IIOHATHUA, 3AKOHBI U (bOpMy.HI)I JAUKTYROTCA OJIA 3aIlIMCH.

. Harnsinoe npeacraBieHne Matepuana (¢ UCI0JIb30BaHUEM CXeM, YepTekel, pUCYHKOB, UCIIOJIb30BaHHE IPE3ECHTALIMN)
. Mcnonb30BaHue MPaKTUYECKUX MUHU-UCCIIEI0BAHUH (ITOKa3 OMbITA)

. KauecTBeHHbBIE OTBETHI Ha BOIPOCHI CIIyILIATENEH 110 TEME

. Yertko chopMynnpoBaHbl BEIBOIbI

[IpudausuTenbHbIe TeMbl TBOPYECKHUX NPOEKTOB, NPe3eHTALUIH:
1. Kak nu3mMepuTh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus KaneHaaps.

5. OT necoYHbIX YacOB O ATOMHBIX.

8. ComnevHnas cucrema

9. CkopocCTh ABMXKEHHSI TPAHCIIOPTA B TOPOJIE

10. Dueprus Betpa

11. Kak ynep»aTh paBHOBECHE

12. TTouyeMy magaroT Tea
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1. BHeypouHasi AeATeNbHOCTD MIKOJIBHUKOB. MeTOINYeCKUi KOHCTPYKTOp: mocooue ans yuurenst/ [1.B. ['puropses, I1.B. Crenanos. — M.:
ITpoceemenue, 2011. — 223 c. -. (CtaHmapThl BTOPOTO TTOKOJICHHS).

2. BHeypouHas AeqaTenbHOCTb. [[puMepHBIii TIaH BHEYPOUHOW AEATEIBHOCTH B OCHOBHOM mIKoie: mocodue s yuurenst/. B.I1. Crenanos, /I.B.
I'puropseB — M.: [Ipoceemenne, 2014. — 200 c. -. (CtanmapThl BTOPOTO TOKOJICHHUS ).

3. Paboune nporpammsbl. @usuka. 7-9 kaccel: yuebHo-MeTonuueckoe nmocooue/coct. E.H. Tuxonosa.- M.:[poda, 2013.-398 c.

4. 3anumarenbHas pusuka. [lepeasman .M. — M. : Hayxka, 1972.

5. Xouy 0bITh Kymubuneim. Dnemanckuii .. — M. : PUL] MK/, 2002.

6. ®uszuka ans ysinedeHHbIX. Kubanpuenko A.Sl., Kubanbuenko M. A.— Pocro v//l. : «®@enukcy, 2005.

7. Kak crath yueHbIM. 3aHATHS IO (U3HKE TS cTapiiekiaccHUKoB. A.B. Xyropckuit, JI.H. Xytopckuii, .C. Macnos. — M. : I'mo6yc, 2008.

8. ®poHTanbHbIe Ja00paTOpHBIC 3aHATHUS 10 Gu3HKe B 7-11 Kiaccax o0mieo0pazoBaTeIbHbIX yupexaeHuil: Kuura s yuurens./moxg pen. B.A.
Bypoga, I'.I'. Hukudoposa. — M. : IIpoceemmenne, 1996. 12

9. ®enepalibHBII rocyJapCTBEHHBIN 00pa30BaTENbHbIN CTaHIApT [ DNEKTPOHHBIN pecypc]. — Pexum noctyma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparinn// opuInaabHbIi CauT. —
Pexxum noctyna: http://muno6puayku.pd/

10. Meroaunyeckas ciysx6a. M3narensctBo «t BMHOM. Jlaboparopus 3HaHui» [DnekTpoHHbIN pecype]. — Pexxum nocryma: http://metodist.1bz.ru/
11. UrpoBas nmporpamma Ha aucke «J[pakora u 3aHnmatesbHas Gu3nkay [DnexTpoHHsblii pecypce]. — Pexxum moctyma: http:// www.media 2000.ru//
12. Pa3BuBaroIIKe JIEKTPOHHBIC UTPBI «Y MHUKH — U3ydaeM IUTaHeTy» [DneKTpoHHbIH pecype]. — Pexxum nocryma: http:// www.russobit-m.ru//
13. Astopckast mactepckas (http://metodist.Ibz.ru).

14. AnroputMmsl pemieHus 3a1a4 no ¢usuke: festivai.lseptember.ru/articles/310656 17. dopmupoBaHre yMEHUH ydaluxcs pemaTb Gpu3nueckue
3amgaqn: revolution. allbest. ru/physics/00008858_0. html
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