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AHHOTaNMA K padoyeit nporpamme BHeypouHo AesiTeJJbHOCTH «PH3MKa B 3a1a4aX U IKCIIEPUMEHTAX»

7-9 kaacce

HopmaTuBHas 0a3a
NMPOrpaMmabI:

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

o denepanbHBIN rOCYIAPCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT OCHOBHOTO 001ero oopasoanus ([Ipukas
MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit denepaunu ot 17 nexadpst 2010 r. Ne 1897, B penakuuu npukasza

MunucrepcrBa oopasoBanus 1 Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexadpst 2015 r Ne 1577);

e [IpumepHas ocHOBHas oOpa3oBaTeNbHas MPOrpaMMa OCHOBHOT'O 00IIero 0Opa3oBaHusi, 0JJ0OpeHHas peleHueM
(benepalbHOrO y4eOHO-METOMIECKOro 00BEIMHEHHUS 10 001eMy 00pa3zoBanuto (IpoTokoi ot 8 ampens 2015 r. Ne
1/15);

o  denepanbHBINA IEPEUCHb YUEOHUKOB, PEKOMEHOBAHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUS M HAYKH
Poccuiickoii ®@enepanum K UCIOIB30BAHUIO B 00pa30BaTEIbHOM IIpoIiecce B 0011e00pa3oBaTeIbHbIX OpraHU3alusiIX
NPY peaTn3aliry UMEIONUX TOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX IPOrpaMM HavyalbHOTO OOIIero,
OCHOBHOTI'0 O0IIIETO, CPEHET0 001Iero 00pa3oBaHus, YTBEPKICHHBIN TPHUKa3oM MUHHCTEPCTBA 00pa30BaHUS U
Hayku PO ot 28 nexabps 2018 rona Ne 345 ¢ U3MEHEHUSIMH U JOMOTHEHUSMH.

e @enepanbHblil IepedyeHb yUeOHUKOB, PEKOMEH/I0BaHHbIX (JONMYLIEHHbIX) MUHHCTEPCTBOM 00pa30BaHMs U HAyKU
Poccuiickoii ®@enepauu K UCIOIB30BAHUIO B 00pa30BaTeIbHOM Mpoliecce B 0011e00pa3oBaTeIbHbIX OpraHu3alusaxX
IIpU pealin3allii UMEIOLUX FOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelbHbIX IPOrpaMM Ha4aJIbHOTO OOILETO,
OCHOBHOT0 0011ero, cpeHero o0miero oo0pa3oBaHusl, yTBEpKACHHbIN MprKka3oM MuHuCTepcTBa 00pa3oBaHus U
Hayku P® or 31 mapra 2014 roga Ne 253 ¢ u3aMeHEHHUAMHU U AOIOJHEHUSIMHU.

e [lepeyeHp OpraHu3alyii, OCYIIECTBISIOIINX BBITYCK Y4€OHBIX MOCOOMIA, KOTOPBIE TOMYCKAIOTCS K
UCIIOJIB30BAHMIO NPH peaTU3allii UMEIOIINX FOCyJapCTBEHHYIO aKKPEIUTALUIO0 00pa30BaTeIbHBIX IPOrpaMM
HA4aJbHOr0 00IIEr0, OCHOBHOI'O OOIIET0, CPETHEr0 001IEro 00pa3oBaHusl, YTBEPKIEHHBIN prukazoM MuHoOpHayKu
P® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBareabHas IporpaMma OCHOBHOTO o01iero oopazoanust MbOY «Hosozopunckas COILy;

e [IpumepHbIe MPOrpaMMbl BHEYPOUHOM AesTenbHocTH. HaganmsHoe U ocHOBHOE oOpa3oBanue / [B. A. I'opckuid,

A. A. Tumodees, JI. B. CmupsoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e u3n. — M. : IIpoceemienne, 2014 — 111 ¢c. —
(CtanmapThl BTOPOT'O TTOKOJICHUS).

e [Iporpamma ocHOBHOTrO 001Iero oopasoBanms. dusnka. 7 - 9 kimaccel (aBTopbl:A.B. Tlepsimkun, H.B. ®unonoBuy,
E.M. I'yrauk). ®usuka. 7-9 kiaccel: padoune nporpammsr / coct. 50 E.H. TuxonoBa - 5-¢ u3s., nepepad.-M.: JIpoda,
2015. — 400c.,

O011Iee KOINYECTBO YaCOB:
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YpoBeHb peanu3anmu:

0a30BBIA




MecTO IMCUHUILINHBI B y‘lCﬁHOM IJIaHE

MMpeamer KoJsm4yecTBO YacoB B Hele/10
IIpeameTHas pen A
obaacts Kaace 5 Kjaace 6 kaace 7 knace 8 kaace 9 knace
Obs3arenbHas yacTh ((heaeparbHbI KOMIIOHEHT)
0 0 1 1 1
EcrectBeHHOHAY o o
JHbIE MPEIIMETEL dusuka Yacts, hopMupyemasi yuacTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHHUH (peruoHaIbHbIA KOMITIOHEHT U
KOMIIOHEHT 00pa30BaTeIbHOTO YUPEKICHNUS)
0 0 0 0 0
Hroro: 0 0 0 0 0
AJMUHHUCTPATUBHBIX KOHTPOJIBHBIX paldoT: 0 0 0 0 0
KoHTponbpHBIX paboT: 0 0 0 0 0
JlaGopaTopHBIX paboT: 0 0 0 0 0
[IpakTrueckux padoT: 0 0 27 11 12
|. [lnanupyemble pe3yJIbTATHI OCBOEHHSI KYpCca BHEYPOUHOIi 1eATeIbHOCTH 10 (pu3NKe
[Iporpamma 1mo3BoJisIET 10OMBATHCS CIAEAYIOUIUX PE3YITATOB OCBOEHHUS Kypca BHEYPOUHOU JI€ITeIbHOCTH
HasBanue OcHoBHasi rpynna y4yamuxcs Heru ¢ OB3
npeaMera (BKJII0YASI HHTETPUPOBAHHBIX)
Kypca
Bueypoun IMpeamerHbIe MeranpeaMeTHbie JIN4HOCTHBIE [IpeamerHbIe MeranpeaMeTHbie JIMYHOCTHBIE
ast
JESTEIBHO | - YMETb MOIb30BAThCS P.—ymets pabotats o | -pa3BuBaTh - UMETh P.—ymerts paborate | -pa3BuBath
CTh METOJaMHU HAYYHOT'O PeUI0KEHHBIM MO3HABaTEIbHbIC MpeJICTaBJICHUE O | TIO MPEIOKEHHBIM | TOo3HaBaTeIbHbIE




«Pu3uka
B 3aJa4ax
H
IKCIIEPUM
eHTax»

WCCIIEI0BAHMS SIBJICHUM
TIPUPOIBL;

- IPOBOAUTH
HaOIIIOACHUS,
IUTAaHUPOBATh U
BBITOJIHSTH
IKCIEPUMEHTBI;
-00pabaThIBaTh
pe3yabTaThl U3MEPEHU;
- IPE/ICTABIIATh
pe3yAbTAThl U3BMEPEHUH C
IIOMOILIBIO TAOJIMIIL,
rpaduKoB u GopmyIT;

- 0OHapyXHUBaTh
3aBHCUMOCTH MEXTY
busznyeckuMu
BEJIMYNHAMU;
-00BSACHSATH MOMyYCHHbBIE
pe3ynabTaThl U ACTaTh
BBIBOJIBI;

-OIICHUBATh TPAHUIIBI
MOTPELIHOCTEN
pEe3ybTaTOB U3MEPEHHIA;
- YMETb IPUMEHSTh
TEOPETUYECKNUE 3HAHUS
10 pU3UKE Ha IPAKTUKE;
-pemiath hu3nUecKue
3aJa4d Ha IPUMEHEHHE
IIOJIY4ECHHBIX 3HAHMI;

- BBIBOJIUTH U3
AKCIEPUMEHTATBHBIX
(aKTOB U TEOPETHUUECKUX
Mojener pusndeckue
3aKOHBI,

- yMETb JAOKJIAJbIBAaTh O
pe3yapTaTax CBOEro

WHCTPYKIIMSAM; YMCHUE
U3JIaraTh MBICTH B
YETKOU JIOTUYECKOU
MOCJIeI0BATEILHOCTH,
aHAJIM3UPOBATH
cOoOCTBEHHYIO paboOTYy:
COOTHOCHUTH TJIaH U
COBEpIIICHHBIC
olepalyu, BHICTATh
JTambl ¥ OIEHUBATh
MEpy OCBOCHUS
Ka)/10r0, HAXOJIUTh
OIIHMOKH,
YCTaHABIIUBATh UX
MPUYHHBIL.

I1. — opueHTHpPOBATHCS
B CBOEH CUCTEME
3HAHUU: OTJIMYATh
HOBOE OT YK€
U3BECTHOIO;
nepepadaThBaTh
MOTYYCHHYIO
uH(opmaruio, aenarthb
BBIBOJIbI B PE3yJIbTaTe
COBMECTHOH paboThI
BCETO KJIacca; yMETh
aHAJIM3UPOBATh
SIBIICHUS

K. —ymers paboTats B
nape U KOJUIEKTHBE;
3¢ deKTUBHO
pacrpenensTh
00513aHHOCTH

UHTEPECHI,
I/IHTGJ'IHGKTyaJ'IBHI)Ie n
TBOPYECKHE
CIIOCOOHOCTH
yUaIuXCs;

- MOTUBUPOBATh CBOU
JIENCTBUS; BBIpAXaTh
TOTOBHOCTH B JIFOO0H
CUTYAallUH MOCTYIUTh
B COOTBETCTBHH C
MpaBUIIAMH
HIOBE/ICHUS,

- BOCIIPHHUMATh PEYb
yUuTeNs
(OTHOKJTACCHUKOB),
HEIOCPEICTBEHHO HE
oOpaIieHHy K
yJauiemycs;

-OLICHUBATH
COOCTBEHHYIO
y4eOHYIO
JeSATEINbHOCTh: CBOU
JOCTHOKEHHS,
CaMOCTOSITEIEHOCTb,
VHUIINATHBY,
OTBETCTBEHHOCTb,
IIPUYMHBI HEeYy1a4y

IpUPOJIE
BaYKHEUIIINX
(bu3rIecKux
SIBJICHUM
OKPY’KaIOIIEro
MHUpa ¥ TOHUMAaTh
CMBICIT
(buzmIecKux
3aKOHOB;
-IEMOHCTPHUPYIOT
YMCHHE
paboratb ¢
pa3HbIMU
HMCTOYHHKAMH
nHpopmarmu;
-YMETb
MIPAMEHSTH
TEOPETUYECKHE
3HAHUS 110
¢busnke Ha
MIPaKTHKE;

- YMETh
WCIIOJIh30BATh
MOJTy4eHHbIE
3HAHHUS B
ITOBCEHEBHOMN
YKU3HH (IKOJIOT U,
ObIT, OXpaHa
OKpYyKarouien
cpenbl)

- IPOBOAUTH
HaOI01eHHs
(buzmIecKux
SIBIICHUI;
-M3MEpSTh
¢buznyeckue

WHCTPYKIIHSM;
YMEHHE U3JIaraTh
CBOM MBICIIU B
JIOTHYECKOU
MTOCJIEIOBATETLHOCT
u;

II. — ymenue
OTJINYATh HOBOE OT
YK€ U3BECTHOTO;
nepepabaThiBaTh
MTOJTYICHHYIO
nH(DOpMaIHIO,
JIENIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboThI BCero
KJIacca; yMeTh
HaOJIFOHATh U
OIKCHIBATH
SIBIICHUS

K. — ymern
paboTath B ape u
KOJIJICKTHBC;

UHTEPECHI;

- MOTUBUPOBaTh
CBOH JICHCTBUS;

- BOCHPHUHUMATh
peyb yduTens
(OAHOKJIACCHUKOB),
HETTOCPEACTBEHHO
He 00palleHHYIO K
yJamemycs;

-OIICHUBATh
COOCTBEHHYIO

YUeOHYIO
JeSITETbHOCTD




WCCIICJIOBAHMS;
- y4acTBOBATh B
JIMCKYCCHH, KPAaTKO U
TOYHO OTBEYAThH HA
BOTIPOCHI;

-HCIIOJIb30BaTh
CIIPABOYHYIO INTEPATYPY
U IPyrue HCTOYHUKHU
nH(bOpMaIyH.

BCIIMYMHBI

B nmponecce BHeypO‘lHOﬁ ACATECJIBHOCTH B IIKOJIC PCIIAIOTCH CJICAYIOIINEC KOPPECKIHMOHHO-PasBUBaAKOIIME 3a1a9n:

1. Passumue u koppekyusi GHUMAaHUSL

2. Dopmuposanue YHUBEPCAILHBIX YYUeOHbIX YMEHULL

3. Pazeumue peuu

COHep)KaHI/Ie BHeypO‘IHOﬁ ACATCJIbHOCTH IO q)mmce «®Pu3ukKa B 3alavdax M IKCHEpUuMeEHTax»

7 Kknace
Ne HasBanue pa3sgesia (Tembl) Conepxxanue y4eOHOro nmpeaMera, Kypca
1. | IlepBoHayaibHbIE CBEIEHUS O Lena nenenust u3sMepUTENbLHOrO prbopa. OnpeneneHne HeHbl AeICHUS U3MEPUTENBHOTO [IIJIMH/PA.
CTpOCHHH BellecTBa Omnpenenenne reoMETpUUECKUX pa3MepoB Tela. M3roToBieHne n3MepuTeNbHOr 0 MIMHIpa. M3mepenne
TeMIiepaTypsl Tena. 3mepenne pazmepoB Maibix Teil. MizMepenue ToNuHbI Tucta OyMmaru.
2. B3aumoneiictBue Teu N3mepenue ckopocTu nBmKeHUs Tena. Mi3smepenue Macchl Tenna HempaBuibHOU (hopMmbl. Mi3mepeHue

IUIOTHOCTHU TBEpAOro tena. Mzmepenne o0bema nmycrotsl. MccnenoBanue 3aBUCUMOCTH CUJIBI TSKECTU
oT maccsl Tena. Onpenenenne Maccsl U Beca Bo3yxa. ClioKeHHUe ChJl, HallpaBJIEHHBIX 110 OJHON
npsMoii. I3mepenne ®ecTKoCTH NpyKUHBL. M3Mepenue kodppuimrenTa cuiibl TPeHUs CKOJIbXEHUSI.
Pemenne HecTaH1apTHBIX 3a7a4




JlaBaenue. /laBjienne :xuaKocTe u UccnenoBanue 3aBUCUMOCTH JJaBJIEHUS OT IUIOIIAAN MOBEpXHOCTH. OnpeeieHe 1aBJIeHUs
TBEPOTO Tea. Beranciaenue cuiibl, ¢ KOTOpoi atMoc(epa TaBUT Ha TOBEPXHOCTH cTojia. OnpeneneHue
Macchl Tejla, M1aBaromiero B Bojae. OnpeneneHre mIOTHOCTH TBepaoro Tena. Onpesenenue oobema
KycCKa JbJa. M3ydyeHue ycioBus I1aBaHus Teil. Pelienre HecTan1apTHhIX 3a1a4

ra3son

PaGoTa u MOIIHOCTD. Boruncnenue paboTbl 1 MOIIHOCTH, Pa3BUBAEMOM YUEHUKOM IpH noabseme ¢ 1 Ha 3 atax.
Omnpenenenue BeIMIpHhINIA B cuiie. HaxoxaeHue neHTpa TshkecTu miockor purypsl. Beraucnenue KI1TJ]

JHeprus . . .
HAKJIOHHOM TIOCKOCTH. M3MepeHrne KHHETHYEeCKOM SHEepruu. MI3MepeHne noTeHInaibHOM YHEPTUU.
Pemienue HecTangapTHHIX 3a4a4.

8 kiacc
Ha3Banue pa3sgesia (Tembl) Conepxxanue y4eOHOr0 mpeaMeTa, Kypca

Du3nYecKHd MeTO U3YYeHH s Omnpenenenue eHbl JeeHus MPUOOPOB, CHATHE MOKa3aHuil. OnpeeneHre morpenrHocTe

NMPUPOAbI: TEOPETHYECCKUI 1 W3MEPEHUM.

JIKCIEPUMEHTATbHbII

TemnoBble IBJIEHUS U METOAbI X Ornpezenenue yaauHEHUS Tejla B Mpoliecce U3MEHEHUs1 TeMIeparypbl. Pemenue 3aiau Ha

O — OMpEeICJICHUE KOJIMYECTBA TEIJIOTHL. [[prMeHeHre TENI0BOro paciupeHus IJid PErucTpanuu
TemriepaTypsl. MccnenoBanue npoueccoB IUIaBJICHUS U OTBepAeBaHus. M3yuenue ycrporictBa
TEIUIOBBIX JBHUTrateneld. [Ipubopsl s u3MEpeHUs BIAXKHOCTH BO3yXa.

JJleKTpUYeCKHUe SIBJCHUS K METOAbI Ornpenenenne yaeapHOro CONpOTUBIEHUS MPOBOAHMKA. 3akoH OMa Ju1s yyacTka uenu. Pemenue

3aaa4. McciienoBanue U UCOJIb30BaHUE CBOMCTB JIEKTPUYECKUX KOHAEHCATOPOB. Pacuer
notpedsiemoit anexkrTposnepruu. Pacuer KII/] sanekrpuueckux yctpoicTs. Perenue 3a1a4y Ha 3aK0H
Hxoyns -Jlenna.

HX HCCJICI0BAHUSA

DJIeKTPOMarHUTHbIE SIBJICHUS [Tonyuenue u pukcupoBaHHOE U300pak€HNE MarHUTHBIX Nojei. M3yueHne cBoilcTB
3JIEKTpOMAarHuTa. Mzydenue moienu aieKkTpoaBuraress. Pemenne kauecTBeHHbIX 3a/1a4.

Onruka N3yuenue 3akoHOB oTpaxeHus. HabmoqeHne oTpakeHus 1 npenomieHus csera. MizobpakeHus B
nmuH3ax. OnpeaeneHue raBHOro GOKyCHOT0 pacCTOSIHUS M ONTHYECKOM cuiibl TuH3bl. Habmonenue
unTepdepeHuu cpera. Pemenue 3a1a4 Ha npesnomiieHne ceta. HabmoaeHne moiHoro oTpaxxeHus

CBETA.
9 kJace
Hassanmue pasgesa (TeMbl) Copep:xanue y4e0HOI0 npeaMera, Kypca
Marnerusm Komnac. I[Tpunuun pa6otst MarHuT. MarHuThl HOJI0COBBIE, IyroBble. MarHuTHas pyaa. MarHuTHoe
nosie 3emin. M3roroBnenne MarauTa. Pemenne kauecTBEHHBIX 3aad.




DJIeKTPOCTATUKA DJIEKTPUUYECTBO Ha pacyeckax. OCTOPOKHO CTATUYECKOE AJIEKTPUUECTBO. DIEKTPUUECTBO B
UTPYLIKaX. DJIEKTPUUECTBO B OBITY. Y CTpONCTBO OaTapeiiku. Pelienne HecTaHAapTHBIX 3a/1a4.
Cser Ucrounuku cBeta YcrpoiicTBo ria3a. ConHeunble 3aiiunku. Tenb. 3arMenue. [{BeTa KoMnakT qucka.

MpbubHbIM cnekTp. Pagyra B npupoze. JIynnsie u Conneunsle 3atMenus. Kak cnomars nyd? Kak
3akeub OroHb? Penienre HecTaHIapTHBIX 3a/1a4.

MeToabl 00yueHus1 U1 GOPMbI OPraHU3ANMHU AEATEILHOCTH 00y4AI0IIUXCS

Peanuzanus IMpOorpaMmabI BHeypO‘IHOﬁ neaTenbHOCTH «Pu3uKa B 3a7a4ax U OKCIICPUMCHTAX» NPEANoIaract UHAUBUAYAJIbHYIO U I'PYIIIIOBYTO

paboTy o0ydaroImuxcs, IIAHUPOBAHUE U NTPOBEJIEHUE HCCIIEA0BATEIBCKOr0 SKCIIEPUMEHTA, CAMOCTOSTENIbHBIN COOp JaHHBIX JUIS PEILIEHUS

MMPAaKTHYCCKHUX 3a/1a4, aHaJIM3 U OLICHKY IMOJYYCHHBIX PC3YJIbTATOB, U3I'OTOBJICHHUC MOoCcoOHi U MOI[GJ'IGIZ. HporpaMMa npeaycMaTrpmuBacT HC TOJIbKO

oOydaromye 1 pa3BUBAIONINE 11U, €€ pean3alvs CIIOCOOCTBYET BOCIUTAHUIO TBOPUECKOM JIMUHOCTH C aKTUBHOM KU3HEHHOM Mo3ulinei. Beicokux

PE3YILTATOB MOI'YT 1OCTUYb B JAHHOM CJIYy4a€ HC TOJIbKO YYCHUKHU C XOpOIHGfI IIKOJBbHOM YCIIE€BaCMOCTbIO, HO U BCC I_ICJ'ICYCTpeMJ'IéHHBIC AKTHUBHBIC

pebsiTa, yKe clenaBIire CBOi mpodeCCUOHATBHBIN BEIOOD.

OOyuenue ocymiecTBisieTcs: mpu nojepxkke LlenTpa oOpa3oBaHus eCTeCTBEHHO-HAYUYHOM HampaBiieHHOCTH «Touka pocTay, KOTOpbIi

CO3/IaH Ui Pa3BUTHsI y O0y4aIOUINXCs €CTECTBEHHO-HAYUYHOI, MaTeMaTH4eCKOi, NH(POPMAIIMOHHON TPaMOTHOCTH, (POPMUPOBAHUST KPUTHUECKOT'O U

Kp€aTUBHOI'O MBIIIJICHUA, COBECPIICHCTBOBAHW I HABBIKOB CCTGCTBGHHO-H&y‘IHOﬁ HAITPpaBJICHHOCTH, a TAKIKEC JIA HpaKTquCKOfI OTpa6OTKI/I y‘-IC6HOFO

MaTepuana rno yueonomy npeamery «Dusukar.




TemaTuuyeckoe VIAHKPOBAHUE

7 kiaacce
Haumen Conep:xanue Koaunuecrt dopma Hcnojab3oBaHue JlaTta
OBaHHE BO 3aHATHA odopynoBanus «Touka
pazaena 4acoB pocTtay
BOJIH HsATHE. MTHCTPYKTaX MO TEXHUK MaCHOCTH. HAaKOMJIEHU
1 BBoanoe 3a e. Unc a e e 6e30macHoC 1 Oecena O3HakoMIIeHHE C
Ha 6a3e Llentpa "Touka Pocra" g poBoit 1aboparopueit
"Touka pocta"
(memMoHcTpanus
TEXHOJIOTMH U3MEPEHUs)
. IlepBoHauyaIbHBIE CBe/ICHUS O CTPOCHMHU BelllecTBa A
2 OkcnepuMeHTanbHag padota Ne 1 «Onpenenenue neHbl JeIeHHs 1 OKCIICPUMCHT | JIuHeika, JIeHTa MepHasd,
Pa3IMYHbIX TPHUOOPOBY. W3MEPUTENbHBIN IJIAHID,
Ha 6a3e IlenTpa "Touka Pocra" TEPMOMETP, TATUUK
TeMIepaTypbl
3 DxcnepuMeHTanbHas padora Ne 2 «OmnpeneneHrne reoMeTpUIeCKuX 1 skcriepuMeHnT | HaGop reomerpuueckux
pa3MepoB TEN. Ten
Ha Gaze Llentpa "Touka Pocra"
4 [Ipaktuueckas padora Ne 1 «M3roroBneHne H3MepUTEILHOTO 1 IIpaKTUYECKas
LWATAH]IPAY pabota
5 DxcnepuMeHTabHas padora Ne 3 «3mepeHue TeMrepaTypsl Tem» 1 AKCIIEPUMEHT
6 OxcnepuMeHTanbHas padora Ne 4 «3mepeHne pa3MepoB MabIX 1 AKCIIEPUMEHT
TEI.
7 OxcnepuMeHTanbHas padora Ne 5 «3mMepeHue ToMIMHBI TUCTA 1 JKCIIEPUMEHT
Oymarm»
I'nasa Il. B3aumopeiictBue Tea 124y
8 DkcnepuMeHTanbHas padota Ne 6 «/3MepeHne ckopocTu ABMKEHUS 1 AKCHEPUMEHT
TEI.
9 Pemenue 3amauy Ha TeMy «CKOPOCTh PABHOMEPHOTO ABHUKEHUSD) 1 pelieHue
3agau
10 OkcnepuMmeHTanbHas padora Ne7 «M3mepenne macenl 1 karm 1 JKCIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJIBI».
Ha 6a3e IlenTpa "Touka Pocra"




11 DkcniepuMeHTaNbHAs padota Ne 8 «3mMepeHue MI0THOCTH KycKa sKcnepuMeHT | JluHeiika, neHTa MepHas,
caxapa» W3MEPUTEITbHBIN IJIAHID,
Ha 6a3e I{enTpa "Touka Pocra" AIIEKTPOHHBIE BECHI
12 OkcnepuMeHTanbHas padota Ne 9 «M3mepenne mioTHOCTH OKCIICpUMEHT | JIuHeika, JJIeHTa MepHas,
XO3SIICTBEHHOT'O MBLJIa. M3MEPUTENbHBIN IIMITHHID,
Ha 6a3e Llentpa "Touka Pocta" 3NIEKTPOHHBIE BECHI
13 Pemenue 3amay Ha Temy «II1OTHOCTH BeliecTBay. pelieHue
3aga4
14 DkcniepumeHTanbHAs padota Ne 10 «MccnenoBanue 3aBUCUMOCTH AKCHEPUMEHT
CHJIBI TSDKECTH OT MAcChl TeJay.
15 OxcnepuMmeHTanbpHas padora Ne 11 «Onpenenenue maccsl ¥ Beca AKCHEPUMEHT
BO3/yXa B KOMHATE»
16 DkcniepumeHTabHAs padoTta Ne 12 «CnoskeHue Cril, HampaBIeHHBIX skcniepuMenT | Lltatus, peryar, TuHelHKa,
10 O,I[HOP'I HpﬂMOﬁ». JBa OOWHAKOBBIX I'Py3a, IBA
JIMHEHKA U3MepUTENbHas,
JUHAMOMCETP
17 OkcnepuMeHTanbHas padora Ne 13 «M3mepenHue )KeCTKOCTH skcriepuMeHT | IlTaTus ¢ kpenexkom, Habop
MIPYKUHBD) pY’KHH, HAbOP rpy30B,
Ha 6a3e I{enTpa "Touka Pocra" JMHEUKA, TMHAMOMETP
18 OkcnepumenTanbHas padora Ne 14 «3mepenne koadpunmenta OKCHEPUMEHT | JlepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOIBKESHUSD. HabOp rpy30B, MEXaHU-
Ha 6aze Llentpa "Touka Pocta" YyecKasi CKaMbs,
JIMHAMOMETP
19 Pemenue 3anau Ha Temy «Cuiia TpeHUSI». pelieHue
3aj1a4
I11. JaBaenne. /laBjeHue ;KHAKOCTEH U ra3oB
20 DxcnepumeHTanbHas padora Ne 15 «VccnenoBanre 3aBUCUMOCTH AKCHEPUMEHT
JTABJICHUS OT ILJIOLIAAN TOBEPXHOCTH»
21 DkcniepuMeHTaNbHAs padota Ne 16 «OmnpenencHue naBieHUs AKCIIEPUMEHT
HUIMHIpUYecKoro Tenay. Kak Mbl Bugum?
22 DxcnepuMeHTanbHas padora Ne 17 «BriuncieHue cuiibl, ¢ KOTOPOH AKCHEPUMEHT
aTMoc(epa JaBUT Ha [MOBEPXHOCTh cToia». [louemy mup
Pa3HOLIBETHBIM.
23 OkcniepumeHTanbHas padota Ne 18 «Omnpenenenne Macchl Tena, AKCIIEPUMEHT

IIJ1aBaroui€ro B BOACH.




24 OkcniepumeHTanbHas padorta Ne 19 «Onpenenenue mioTHOCTH aKcriepuMeHT | Jluneiika, JeHTa MepHasi,
TBEP/OrO TEJay. M3MEPUTENbHBIN IIHHID,
Ha 6a3e LlenTtpa "Touka Pocta" 3NIEKTPOHHBIE BECHI
25 Pemenne kauecTBeHHBIX 3a1a4 Ha TeMy «llnaBaHue Ten». pelexHue
3agau
OkcnepuMenTanbHas padota Ne 20 «M3ydeHune ycinoBuii miaBaHus sKcniepuMeHT | JmHaMOMeTp, ITaTHB
26 Tel. YHUBEPCAIBHBINA, MEPHBIN
Ha 6a3e Llentpa "Touka Pocta" OUIRHID
(MeH3ypKa), Tpy3
HWIMHAPUYECKUH U3
CIICHAJIbHOIO IJIaCTHKA,
HUTB, ITOBAPCHHAA COJIb,
aJo4ykKa JJisl ICpeMeImn -
BaHUsA
V. PaGoTa 1 MOIITHOCTH. JHEPrust
27 OkcnepuMeHTanbHas padota Ne 21 «Brraucnenue paboThl, JKCIIEPUMEHT
COBEpILEHHOH IKOIBLHUKOM P NoabeMe ¢ 1 Ha 3 aTax»
28 DkcnepuMeHTanbHas padota Ne 22 «BeruucieHue MOITHOCTH AKCIEPUMEHT
pa3BUBaEMOM IIKOJIBHUKOM IIpU NoabeMe ¢ 1 Ha 3 aTax»
29 DkcnepuMeHTanbHas padota Ne 23 «OnpeneneHne BHIUTPhIIa B skcniepuMeHT | IMonsrxkHbli 1
cuJie, KOTOPBIN JaeT MOBMKHBIA U HETTOABMKHBINA OJIOK». HETIO/BIKHBIA 6110KH, HAbOP
Ha 6a3e IlenTpa "Touka Pocra" TPY30B, HUTh, INHAMOMETD,
IITAaTUB, IMHEHKA
30 Pemenue 3agau Ha TeMy «PaboTta. MomHoCTbY. peleHue
3aja4
31 DkcnepumeHTanbHas padora Ne 24 «Brerancnenue KI1/] naknonnoit skcnepuMeHT | LlItatuB, MexaHndeckas
IIJIOCKOCTH)). CKaMBH,6py00KCIqHOQKOM,
Ha 6aze Llentpa "Touka Pocra" nuHelka, Habop rpy3os,
JAUHAMOMCECTP
32 DkcniepuMeHTabHAS padoTta Ne 25 «3MepeHne KHHETHIeCKOH AKCHEPUMEHT
SHEPTUU Tellay
33 Pemenue 3anay Ha Temy «KuHeTHuecKast SHEPrHs». perienne

3aga4




34 HUTorosmnlii KOHTPOJIb 3HAHUH. 1 IUIAKTHYECKO
€ 3a/1aHue
34
Hmozo
TemaTuuyeckoe NJIAHUPOBAHUE
8 kiace
Haunmen Conep:xanue Koaunuect ®opma Hcnoan3oBanue JlaTta
OBaHUe BO 3aHATHS o0opynoBanus «Touka
pazaena 4acoB pocTtay
|. ®u3nyeckuii MeTo N3YyUYEeHUSI MPUPOIBI: TEOPETHUYECKHI U 34
JKCHEPUMEHTAIbHbIH
1 BeoaHoe 3ansaTHE. NHCTPYKTaXk 110 TEXHUKE GE30MacHOCTH. 1 Oecena O3HaKoMIIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" udpoBoit mabopatopueit
"Touka pocra"
2 OkcnepuMeHTanbHas padora Ne 1 «Onpesenenue 1eHbI AeTCHUS 1 sKcnepuMeHT | JluHelika, ieHTa MepHas,
puOOPOB, CHATUE TTOKA3AHHID» HU3MEPUTCIIEHBIN HINHAD,
Ha 6a3e Llentpa "Touka Pocta" TCPMOMETP, MaTYUK
TEMITepaTypPhI
3 Omnpenenenre nNorpemxocTei usmepenus. Perenue kaueCTBEHHbBIX 1 peuieHue
3a/ad. 3a1au
I'naBa Il. TenoBble AIBJI€HUS U METOIBI X HCCJIETOBAHUS 84
4 Onpenenenue yyIMHEHUS TeJIa B MPOIIECCE N3MEHEHUS 1 OTIBIT - JlabGopaTopHbIit
TEMITIEPATYpPhI HccaeaoBaHue | TEpMOMETD, NaTYUK
Ha 6a3e Llentpa "Touka Pocra" TEMIIEPATYPbI
5 Pemenue 3aau Ha onpezieieHne KOTUYeCTBA TEIIOTHI. 1 peleHue
3agau
6 [IpumeneHue TEmI0BOro pacuIupeHus 1Jis perucTpaluu 1 MIpe3eHTaIus




TeMrepaTypbl. AHaIN3 U 00001IeHNE BO3MOXKHBIX BAPHAHTOB
KOHCTPYKLUH.

7 DkcniepumeHTanbHas pabota Ne 2 «MccnenoBanue mporeccon 1 OKCIIEPUMEHT | JlaTumk TemIeparypsl,
IJIABJICHUA U OTBEPAECBAHUSY. KaJIOpUMETD, COCYN €
Ha 6a3e L{enTpa "Touka Pocta" TAIOIIM JIBZIOM, COCYI €
BOﬂOﬁ, OJICKTPOHHLIC BCCHI.
8 [IpakTuueckas pabora Ne 1 «M3yueHue cTpoeHus: KpUCTAIIOB, UX 1 paKTU4ecKast
BBIPAIIMBAHUEY. pabota
9 N3ydeHue ycTpolicTBa TEIJIOBBIX ABUTATEICH. 1 JIEKIUS
10 [TpuGops! 1y1st N3MEPEHUSI BIAXXHOCTH. DKCIIEpUMEHTaIbHas padoTa 1 SKCHepuMeHT | JaT4mk TemmepaTypel,
Ne 3 «Onpenenenue BIaxXHOCTH BO3/1yXa B KAOMHETaX IIKOJIbI» TEPMOMETP, Mapiis, COCYy ] C
Ha 6a3e Ilentpa "Touka Pocra" BOZIOH
11 Pemenne kauecTBeHHBIX 33124 Ha onpenenenue KI1/I reroBoro 1 pelieHue
nsurareis. https://uchitel.pro/3agaun-Ha-Ka-Tena0BbIX- 3amau
BUTATENICH/
1. DnexkTpuyeckue sABJIeHUS U METOIbI UX HCCIETOBAHUS 8y
12 [TpakTuueckas padora Ne 2 «Omnpenenenue yaenbHOro 1 npaktudeckas | Jarduk HanpsoKeHus,
COIPOTUBJICHUS PA3JINYHBIX IIPOBOJIHUKOB)). pabora BOJIBTMETD ABYXNPEACILHbIN,
Ha 6a3e Llentpa "Touka Pocta" HCTOYHUK NUTAHUA,
KOMIUICKT ITPOBO/IOB,
PE3UCTOPBI, KIItOY
13 3akon Oma i ydactka uenu. Pemenue 3agau. 1 pelieHue
3agau
14 HccnenoBanue U UCTIONB30BAHUE CBOMCTB JIEKTPUIECKUX 1 HaOJIrOIeHne
KOHJICHCATOPOB.
15 Pemrenue 3a1a4 Ha 3aBUCUMOCTH COITPOTHUBIICHUS POBOTHUKOB OT 1 perieHue
TeMIEepaTyphl. 3aga4
16 [MpakTuaeckas pabora Ne 3 «Pacueér morpedisseMoit 1 npakTHdeckas | JlaT4uk Toka, 1aT4uK
AIEKTPOIHEPTUH COOCTBEHHOTO JIOMay. pabota HAIIPSOKCHNA, AMIICPMETP
Ha Gaze Llentpa "Touka Pocra" ABYXIPEACILHBIN, BOIBTMCTP
HBYXHpCHeHLHBIﬁ, JJaMIIO4Ka,
HCTOYHHUK ITMTaHHA,
KOMILJICKT ITPOBOJIOB, KJIHOY
17 Pacuer KI1/] anexTpruyeckux ycTpoucTB. 1 peuieHue

3a1a4



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

18 Pewrenne 3anau Ha 3axoH [[xoyins - Jlenna. 1 peuieHue
3ama4y
19 Perrenue xauecTBEHHBIX 3a1a4. 1 JIeoBast urpa
V. Dj1eKTpOMarHuTHbIE sIBJICHUSI Sy
20 [Tonyyenue u pUKCUPOBAHHOE U300paKEHNE MATHUTHBIX TOJIEH. 1 npakruyeckas | demoncrpanus
Ha 6a3ze Llentpa "Touka Pocra" pabora «H3mMepeHne MArHUTHOTO
moJisi BOKPYT MpOBOAHMUKA C
TOKOM»: TaTYUK MAarHuTHOI'O
I10JIs1, IBa
mTaTuBa, KOMIIJICKT
MPOBOJIOB, UCTOYHUK TOKA,
KIIIO49
21 N3ydeHue cBOWCTB AJIeKTpOMarHuTa. HaOJI0IeHNE
22 N3ydyeHne Mmoaenu 3J1eKTpoABUraTelsl. JEKIUs, IEM.
OKCIIEPUMEHT
23 DKCKypceHs. Oecena
24 Perrenune kayecTBEHHBIX 3a/1a4. perieHue
3ama4y
V. OnTuka 10
25 N3ydeHune 3aKOHOB OTPaKEHU. 1l JIEKIUS, IEM.
HKCIIEPUMEHT
26 OkcniepumeHTanbHas padota Ne 4 «HabnrogeHne oTpakeHus u 1 AKCHEPUMEHT OcBeTUTEND ¢ HCTOUHUKOM
TIPEJIOMIICHHUS CBETA. csera Ha 3,5 B, nctounux
Ha 6a3ze Ilentpa "Touka Pocra" [TATAHHS, KOMILICKT
MPOBOJIOB, IIIeNeBas auadpar-
Ma, HOIYUWJIIMHAP, TJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
27 OkcnepuMeHTanbHas padota Ne 5 «M300pakeHus B IMH3aX». 1 skcriepuMeHT | OcBEeTHTENb ¢ HCTOYHUKOM

Ha 6a3e IlenTpa "Touka Pocra"

cBera Ha 3,5 B, nctouyHuk
MUTaHMS, KOMILIEKT
MIPOBOJIOB, I1ieIeBas auadpar-
Ma, 9KpaH CTaJIbHOM,
HaIPaBIISIONIAs C
W3MEPUTENBHON IIKAIOH,
coOMparoIIye JUH3BL,




pacceuBaronias JinH3a, cnaﬁz[
«MO}_'[CJ'H: npeameTa» B
peuTepe
28 DkcnepuMeHTanbHas padora Ne 6 «OnpeneneHue ri1aBHOro 1 AKCIIEPUMEHT
(hOKYCHOTO pacCTOSIHHSI U OTHUYECKOIN CHUITBI TUH3bI.
29 OxcnepumeHTanbHas padora Ne 7 «Habmonenne narepdepeHium u 1 AKCIIEPUMEHT
T PaKIU CBETay.
30 Pemenue 3ama4 Ha mpesToMIICHUE CBETA. 1 perieHue
3agau
31 DkcniepuMeHTaNbHAs padoTta Ne 8 «HabmroieHre morHoro 1 IKCIEPUMEHT
OTPa’KEHHUS CBETAY.
32 Pemenne kauecTBEHHBIX 33/1a4 HA OTPAKEHUE CBETA. 1 pelieHue
3amaq
33 3amuTa mpoeKToB. [IpOeKTHI. 1 WCCIICZIOBAHMSI
34 HTorosnlii KOHTPOJIb 3HAHU. IUIAKTHYECKO
€ 3a/1aHne
34
Hmozo
TemaTuuyeckoe NJIAHUPOBAHUE
9 knace
Haumen Conep:xanue Koamnuect ®opma Hcnoab3oBanue Jara
OBaHHe BO 3aHATHH odopynoBanus «Touka
pazaena 4acoB pocTa»
1 BBoanoe 3anstue. UHCTpyKTaxk o TexHUKe Oe3omacHocTy. 1 1 Oecena
|. Marnerusm 9y
OxcnepumenTanbHas padora Ne 1 «Kommac. [Tpuniium paboTsny. 1 AKCHEPUMEHT
3 [IpakTuueckas pabora Ne 2 «OpueHTHpPOBaHHE C TOMOIIbIO 1 paKTUdecKast
KOMIIacay. pabota




4 MaruuTtsl. /leficTBrue MarHUTOB. Perienue 3aga4 1 HaOIIIOJICHHE,
perreHne
3agay
DkcniepuMeHTaNbHAs padoTta Ne 3 «3aHUMATEITLHBIC OIBITHI C 1 AKCIIEPUMEHT
5 MarHUTaMm.
MarnutHas pyna. [lonesnsie nckonaemble Camapckoi 00s1acTH. IIpEe3eHTaLUA
7 JlelicTB€ MarHUTHOTO MOJIsi. MarHUTHOE 1oJjie 3eMITH. JemoHcTpanust
Ha 6a3e IlenTpa "Touka Pocra" «H3mMepenne moJIsi NOCTOSIH-
HOT'0 MarHurTa»: 1aT4yuk
MAar"dsuMTHOI'O I10JIsA, IO~
CTOSIHHBIA MarHuT IT0JIOCOBOM
8 [elictBue MarHuTHOrO 1oJjis. Pemenue 3anay. 1 pelieHue
3ama4y
9 DkcniepuMeHTanbHas padota Ne 4 «3roToBiieHHe MAaTHUTOBY. HKCIEPUMEHT
10 [Ipe3enTanus NpoeKTOB. UCCIIeI0BAHUS
Inasa ll. DaexkTpocraTtnka 94y
11 DkcniepuMmeHTanbHas padota Ne 5 «CtaTrueckoe 31eKTPUIECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXKHO CTaTUYECKOE JIEKTpUUECTBO. Penenue 3agau 1 peleHue
3ama4y
13 DkcnepuMeHTanbHas padoTta Ne 6 «3aHuMAaTeIbHbIE ONbBITHIY. 1 AKCIEPUMEHT
14 DIIeKTPUYECTBO B UTPYyIIKax. CXemMbl pabOThI 1 MpaKTUIEeCcKast
pabora
15 DIIEKTPUYECTBO B OBITY 1 KUHOIIOKA3
16 DkcnepuMeHTanbHasg padota Ne 7 « YeTpoiicTBO Gatapekmy. 1 Habr01eHNe
17 OkcnepuMeHTanbHas padota Ne 8 «300peraem Gataperky». 1 IIpaKTHYECKast
pabora
18 [Ipe3enTanus NpoeKToB. 1 Hay4HbIE
WCCIICIOBAHUS
19 IIpe3enTanus MpoeKTOB. 1 Hay4YHbIE
WCCIICIOBAHUS
20 [Ipe3eHTanus IPOSKTOB. 1 Hay4yHbIE

HNCCICIOBaHUA




I11. Cser 154
20 HcTtounuku cBera. 1 nekuus, eM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e IlenTpa "Touka Pocra" SKCHepUMeHT | ¢Beta Ha 3,5 B, ucTouHnk
UTaHUus, KOMIIJICKT
MIPOBOIOB, IIIeIeBas nuadpar-
Ma
21 Kaxk Mp1 BHAUM? 1 JICKITHS, JICM.
OKCIIEPUMEHT
22 [Touemy MHp pa3HOLBETHBIN. 1 JEKIUS
23 OkcnepuMeHTanbHas padota Ne 9 «Tearp TeHei» DKCIIEPUMEHT
24 OkcnepumenTanbHas padora Ne 10 «ConHeuHbIe 3aiUHKI» sKcnepuMeHT | OCBETHTENb ¢ HCTOYHUKOM
Ha 6ase L{entpa "Touka Pocra" cBera Ha 3,5 B, ncroynuk
IIUTaHUus, KOMIIJICKT
MPOBOJIOB, ILieNeBas auadpar-
Ma, HOJIYOUJINHAP, IIAHIIET
Ha INJIOTHOM JIMCTEC C
KPYTOBBIM TPaHCIIOPTUPOM
25 Hucnepcusi. MbUTbHBINA CIIEKTP 1 JIEKITHS, JIEM.
OKCIIEPUMEHT
26 Panyra B mpupore. MIpEe3CHTAIUS
27 OxcnepumenTanbHas padora Ne 11 «Kak momyuuts pagyry?». sKcnepuMeHT | OcBeTuTeNb C UCTOYHUKOM
Ha 6a3e IlenTpa "Touka Pocra" cBera Ha 3,5 B, ucrounux
NUTAHUS, KOMIUIEKT
MIPOBOJIOB, IIIEJIEBas
nradparma, mONMyHUIUHAD,
IUTAaHIIET Ha [JIOTHOM JIU-
CT€ C KPYTrOBBIM
TPaHCTIOPTHPOM
28 DKCKypcHs Oecena
29 JIynubie u ColnHEUHbIE 3aTMEHMS. JEKIUs, IEM.
OKCIIEPUMEHT
30 Kak cmomats myq? Oecena
31 3azepkaibe. TIEKITUS, JICM.
OKCIIEPUMEHT
32 OkcnepuMeHTanbHas pabora Ne 12 «3epkanay 1 AKCIEPUMEHT




33 3amura npoeKToB 1 UCCIeI0BaHUS
34 3aKII0YUTENBHOE 3aHATHE. 3alIMTA IPOEKTOB. 1 HCCIIEIOBaHUS
34
Hmozo

[TporpamMma npearnonaraeT pazianyHbie (OPMBbI KOHTPOJIS IPOMEKYTOUHBIX M KOHEUHBIX pe3yabTaToB. B pe3ynbrare n3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUH M HABBIKOB y4aluxcsi OyeT MpOXOJUTh B TeUEHHE YUeOHOTo Kypca - B popMe (PPOHTAIBHOTO OMPOCa, CAMOCTOSTEIBHBIX
PaKTUYECKUX padoT, AUCKYCCU C BBICTPOEHHBIMU JIOTHYECKUMU 1IETIOUYKaMHU U JI0Ka3aTeabcTBaMu. OLIEHUBAETCSA CaMOCTOSTENIbHOCTD
BBITMIOJTHEHUSI 3a/1a4, TaK e padoTa yJalmuxcsl OLIEHUBAETCS C YIETOM X aKTUBHOCTH, KaueCTBa MOJTr OTOBJIEHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pemieHus 3a1a4. OleHnBaeTcs TakKe ydacTue B 00CYX A€HUH, KaueCTBO 3a/1aBa€MbIX BOIIPOCOB, BIIaJICHUE

MOHOJIOTHYECKOW U THAIOTHYECKON peublo, ypOBEHb (PU3NUIECKON KOMITETECHITHH.

Wrorosas arrecranus 1o BHEYPOUHOU JICATEILHOCTH yJaIuxcst /-8 KiaccoB «@U3HKa B IKCIEPUMEHTAX H 32/1a4aX» IPOBOJIUTCS B opMe
JUIaKTUYECKOT 0 33JaHMsI B IIEIISX OMPEIeNICHUs CTENICHN OCBOCHHSI YUaITUMUCS Y4eOHOTr0 MaTepualia mo npakTUIeckor (hU3mKe, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON POrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHUsI.

3aaHusI OPUEHTHUPOBAHBI Ha TPOBEPKY YCBOCHUS COICPIKAHUS Pa3IeiIOB/TEM:

- g3aumooelicmeue mei (LIOMHOCMb @eujecmad, Cuia mpenus, Koagguyuenm mpenus) (Mooys 1 kiacc);

- 9leMeHmbl CMAMUKY, Meniosvle s81eHUs, JNeKMPOCMAMUKA, 3aKOHbl NOCMOAHHO20 MOKA, 3AKOHbL ONMUKU (Mo0yb 8 Knacc);
Dopma - oudakmuyeckoe 3a0anue (mecmol, NPaKmMuyeckKue 3a0anus, peulerue meopueckux 3a0a4) COCTaBJICHbI B IBYX BapUaHTaXx.
Bpemst BeimonHeHus paboThl — OMH YPOK.

ILtan pa6otsl (7 Kiaacc)

Homep | IIpoBepsieMble 3JIEMEeHThbI IIpoBepsiemble ymMeHuUs1 banu 3a

3a/1aHHs | COAePKAHUA BBINOJIHEHH e
3a/1aHuA

1 [IpakTuueckas padora. YMeHue cooparh MpakTUUECKYIO 1

YCTaHOBKY COIJIACHO 3a/IaHUs
2 OnpenenurenbHas Gpopmyrna 3Hanue (HopMyIT INIOTHOCTH BELIECTBA, 1
BEJIMYUHBI CHUJIa TPEHUSI
3 W3mepenue Gusnaeckoit YMeHue nonb30BaThCsi U3MEPUTENLHBIMU 1




BEJINYMHBI. npubopaMu, ONpeessaTh LeHY JeIeHUSAIPUOOpOB, U3MEPAThH
du3mUecKyro
BCJIIMYUHY.

4 BrruncnuTenbHbIE HaBBIKH Borancnare pusznyeckyro BeIMUNHY,3aMChIBAaTh Pe3yJIbTaT B 1
eMHUIAX
uzmepenus CU

MakcuManbHOE KOJTMYECTBO OAILTOB 3a BEITIOTHEHHE paboThl cocTariser 10 6amios.
BricTaBnenne orMeTok: oTMeTKa «5» - 80-100% - 8-10 6amna, orMeTka «4» - 66%-79% - 76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
orMmeTKa «2» - meHee 30% - 0 — 2 Gamna.

HNrorosas arrecramus / Kjiacca
«®u3HKa B IKCIIEPUMEHTAX U 32/1a4aX»

BapuantNel

Hcnonb3ys pelyakHble BEChl, MEPHBIN [IUIUH/IP, CTAaKaH C BOJOH, IMIMHAP, COOEPUTE FIKCIIEPUMEHTANBHYIO YCTAHOBKY JJISl OIIPEICIICHUS
IJIOTHOCTU MaTepualia, i3 KOTOPOro U3roTOBJIEH LIMJIMHIP.

B Onanke oTBETOB:

e crenaiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH JIJIs OMpeiesieHns o0beMa Tena;

e 3anummute GpopMyiy s pacyeTa IIOTHOCTH;

®  YKQKHUTE Pe3yJbTaThl U3MEPESHHS MAaCcChl IUIUHAPA U €ro 00beMa;

® 3ANMIIKUTE YUCIEHHOE 3HAaU€HHE IIJIOTHOCTU MaTepHraia UINHIPa.
Bapuant Ne2
Hcronb3ys Opycok ¢ KprouKoM, JMHAMOMETD ¢ mpeiesiom u3mepenus 1H, nuaamomertp ¢ npenenom usmepenus SH, 2 rpysa maccoit 100r,
HAMPAaBIIAIONIAs, COOCPUTE IKCIIEPUMEHTAILHYIO YCTAHOBKY JUTSI ONpeieeHus Kod(hGUIMeHTa TPEeHUsI CKOIBKEHHUS MEXKTY OpYCKOM U

ITOBEPXHOCTBIO HAIPABJISIIOLIECH.
B Onanke oTBeTOB:

e clenaiTe pUCYHOK SKCTIEPUMEHTAIbHOM YCTaHOBKU;




e 3anummTe GopMyIy IS pacdeTra Kodh(UIIMEeHTa TPEHUS CKOThKEHUS;

e VKaXuTe pe3yNbTaThl U3MEpPEHUs Beca OpyCKa C Tpy3aMHu U CHIIbI TPEHUS CKOIBKEHUS MPU ABMXKEHUHU OpPYCKa C TPY30M I10 TOBEPXHOCTH
HaIpaBJIONICH;

e 3anuumTe YUCIEHHOE 3HaYeHHE KO (HUIIMEHTA TPEHUS CKOIbKCHHUS.

OTBeThbI M KPUTEPUH OIleHUBAHNUS BHINOJIHEHUs 3a1anuii (7 Kiacc)
Bapuant Nel
1)V=V,-V; 2) p=m/V

ym=66r; V=56M1=56cm®  4)p = 1.2 r/em®= 1200 kr/v.

Coaep:kanue kpuTepust Banubl

[ToaHOCTBIO TPAaBUIILHOE BHITTOIHEHHE 33JaHNs, BKITIOYAOIIEe B CEOs:

® CXEMaTHYHBIH PHCYHOK SKCIIEPUMEHTAILHON YCTaHOBKH,

e (opmymy ais pacu€Ta HCKOMOI BEITMYMHBI 110 JOCTYITHBIM /ISl U3MEPEHUS BEIMYMHAM (8 OAGHHOM cyuae OJisl
onpeoeienus NIOMHOCMU mena); 4
® [IPAaBUJILHO 3alMCAaHHBIC PE3YNIbTATHI MPSMBIX U3MEPEHUM (8 OGHHOM CIyuae pe3ynbmamyl UsMepenus Maccobl meia uobvema

mena);
e TOJYYCHHOE MPABUIIBHOE YNCICHHOE 3HAYCHHE HCKOMOW BETMYNHBI

[TpuBeneHbI Bce JIeMEHThI IPaBUIBHOTO OTBeTa 1-4, HO TomyIieHa omuoKa Py BEIYUCICHUHN 3HAYEHUS UICKOMOIT
BEJIMYHHBI.

N

Jomyriena ommoka mpu 0003HaYCHUH SIUHUIl U3MEPEHUS HCKOMOW BennauHbL. TN 3
JlomyieHa omm0ka B CXeMaTHYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, WIIH
OTCYTCTBYET (hopmysa B 00IeM BHJIE U pacueTa MCKOMOM BETMYHHBI




Crenan pUCyHOK 3KCIIEPUMEHTAIbHON YCTaHOBKH, IPABUIILHO IIPUBEIEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUI BEIMYMH, HO HE3aIllNCaHa
dopmya ans pacu€Ta HICKOMOW BEJIMYMHBI, U HE TTOJTYYEeH OTBET.

NJIN

[TpaBUIBHO PUBEICHBI 3HAYCHUS IPSAMBIX U3MEPEHUIN BEJIIMYMH, 3anucaHa GopMmyia Jjs pacyeTa HICKOMOW BEJIMYMHBI, HOHE
IIOJIy4Y€H OTBET, U HE MIPUBEACH PUCYHOK SKCIEPUMEHTAIbHON YCTAaHOBKH.

NI

[TpaBuiIbHO IPUBENEHBI 3HAYECHMSI IPSIMBIX U3MEPEHUH, IPUBEICH IPAaBUIIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHON YCTAaHOBKH U (hOpMyIIa JUisl pacyeTa HCKOMOW BEIUYHHBI

3anvcanbl TOJIBKO MPABUJIbHBIC 3HAUEHUS NIPAMBIX u3mepenuit. MJIN

[TpuBeneHo MpaBUIILHOE 3HAYCHHE TOJIBKO OJHOTO U3 MPSMBIX H3MEPEHHUIA, U MIPEICTaBICHa MPAaBUIBHO 3amrcanHashopMyna s
pacyeTa HCKOMOW BEJIIMYMHBI.

NN

[IpuBeneHo npaBuIbHOE 3HAUEHUE TOJIBKO OAHOTO U3 MPSAMBIX U3MEPEHUI, U CAEJIaH PUCYHOK HKCIIEPUMEHTAIbHOINYCTaHOBKU

Bce cimydyan BbITOTHEHMSI, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHSM BbIcTaBieHus 1, 2, 3 unu 4 Garios.
Pa3po3nennsle 3anucu. OTCYTCTBHE MONBITOK BBIITOJIHECHUS 3alaHUs

Maxkcumanvuwvii 6amn

Bapuant Ne2
1)

B
lc*

2) Fynp= Fip  (T1pu paBHOMEPHOM JIBUYKECHHUH );

Fp=uN;, N=P—>Fy=uP;,u=



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

Coaep:kanue KpuTepusi

Banabl

[ToaHOCTBIO IPAaBUIIBLHOE BHINOIHEHHE 3a1aHNUs, BKIIIOYAOIlee B ceOsl:

® CXEMAaTHYHBIN PUCYHOK IKCIIEPUMEHTAIBHON YCTAHOBKH;

e (opmyiy A pacueTa UCKOMOI BETMYMHBI IO JOCTYIHBIM JJIs1 U3MEPEHUS BEIMUMHAM (8 OGHHOM cliyuae O0iisi Onpeoeenus
K03 uyuenma mpenus,);

® [IPABUJIBHO 3alMCaHHbIC PE3YJIbTAThI IPSAMBIX U3MEPEHUHN (8 OAGHHOM Cyuae pe3ynbmamol UsMepenus 6eca meid ¢ 08yMs
2py3aMU U CUNbl MPEHUS CKONbIHCEHUS),

e TIOJyYEHHOE IPABWIBHOE YUCIECHHOE 3HAYEHUE HCKOMOH BEIIMYMHBI

[TpuBeneHbI Bce 371€MEHTHI TPaBUIILHOTO 0TBeTa 1-4, HO JomyieHa oroKa Npyu BHIYMCIEHUU 3HaUeHNs UCKOMOM BennuuHbL. MJIN
Jonymena omuOka npu 0003HaYeHUH eAMHUL] U3MepeHus uckoMoi BennuuHbl. MJIN

JonymieHna ommoka B CXeMaTUYHOM PHCYHKE HKCTIEPUMEHTAIBHON YCTaHOBKH, WJIM PUCYHOK OTCYTCTBYET, HJIH OTCYTCTBYET(hOpMYyIIa B
o0rmieM BHIe Ui pacyeTa HCKOMOM BEIMYUHBI

CrenaH pUCYHOK 3KCIIEPUMEHTAIbHON YCTaHOBKH, PABWIIBHO IPUBEACHBI 3HAUYECHHUS MIPSMBIX U3MEPEHHI BEIMYHH, HO HE 3alHCAHA
dopmyIa s pacuéTa MICKOMON BEJIMYMHBI, U HE MOJIYYEeH OTBET.

NJIN

[TpaBuIIbHO MPUBEAEHBI 3HAYSHUSI PSMBIX U3MEPEHUN BETTMYHH, 3aMKcana popmya JUis pacueTa HCKOMOI BEIMYUHBI, HO HEMOTy4eH
OTBET, U HE IPUBEACH PUCYHOK dKCIIEPUMEHTAIILHON YCTaHOBKH.

N

[TpaBuibHO IPUBEIEHBI 3HAYECHUS IPSMBIX U3MEPEHU, TPUBEICH MPAaBUIIBHBINA OTBET, HO OTCYTCTBYIOT PUCYHOKIKCIIEPUMEHTAILHON
YCTaHOBKHU U popMyJia JUIsl pacueTa HCKOMOM BETMYMHBI




3anucaHbl TOJIHKO MPaBUIIHHBIC 3HAUCHUS TPSIMBIX U3MEPECHU.
NJIN
[TpuBeeHO MpaBUIIbHOE 3HAYSHHE TOIBKO OJJHOTO M3 MPSMBIX U3MEPEHHM, U MPEICTaBIeHA IPABUIILHO 3aMKucanHas hopMmyma Jiis
pacuéra NCKOMOM BETMUHHBL. 1
NN
[TpuBeaeHO MpaBUILHOE 3HAYCHHE TOIBKO OAHOTO U3 MPSIMBIX U3MEPEHUH, U CAeTIaH PUCYHOK IKCTIEPUMEHTAIBHON YCTaHOBKHU
Bce cnydaun BbIMONHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILICyKa3aHHBIM KPUTEpUAM BbicTaBieHus 1, 2, 3 unu 4 Gansos.
Pazposnennsie 3anvcu. OTCYTCTBUE MOMBITOK BHITIOTHEHUS 3aaHUS 0
Maxcumanvholil Oaun 4
Iiian pa6oTs (8 kiaacce)
Homep | IIpoBepsieMble 3JIEMEeHThbI IIpoBepsiemblie yMeHUs1 0aJuIbI
3a/laHus | CO/IeP:KAHUA
11 SIBieHUS TETIOPOBOIHOCTH OObsICHEHUE SBIICHUH TEILIONPOBOIHOCTH 1
1.2 ArperatHbie cocrosiHusl | UteHue rpad)uKoB HarpeBaHMSs TeJl. 1
BelIleCcTBa
1.3 3aKOHBI TOCTOSTHHOT'O TOKa [IpakTrueckue ymeHus 1mo pabote ¢ snekrponpudopamu. Y MeHUE 4
HAXO0XK/IEHUS BEJIMYHUHBI SKCIIEPUMEHTAIbHBIM METOZ0M
UTOoro 6
2.1 SIBJIeHUs TETIOPOBOIHOCTH OObsicHEHUE SBJICHUH TETIONPOBOIHOCTH 1
2.2 ArperartHsle cocTosiHus | UTeHue rpaMKoB OXJIaKIACHUS Te. 1
BeIIleCTBA
2.3 3aKOHBI TOCTOSTHHOT'O TOKa [TpakTrueckne ymeHus mo padbote ¢ snekrponpudopamMu. Y MEHUE 4
HAXO0XK/IEHUS BEJIMYUHBI SKCTIEPUMEHTATLHBIM METOI0M
UTOrO 6
MaxkcumanbHOe KOJTHMYECTBO OaJIJIOB 3a BBIIOJIHEHHE paboThl cocTaBisieT _6  6asios.
BricraBnenue ormeTok: otMeTka «5» - 80-100% - _5-6  OGamma, otmetka «4» - 66%-79% - _4  Gamna, otmetka «3» - 30%-65% - 2-3  Ganna,

orMmeTKa «2» - MmeHee 30% - 1 Oam.



IIpome:xyTouHasi aTTecTanus 8 Kjiacca
«Du3nKa B IKCIIEPUMEHTAX M 321a49aX)
Bapmunanr 1

1.Ha cHer mojoXuiau Tpu KycKa CyKHa pa3JIMuYHON OKpacKu: OelbIil, UepHbIi U 3esieHbld. Korya coHiie mpurpesno, To CIycTsi HEKOTOPOE BpeMst
1oJ1 HUMH TIpoTasit cHer (puc. 98). Kakum HOMEpOM Ha 3TOM pUCYHKE 0003HAUYEHO Oeioe, YepHOE U 3eJI€HOE CYKHO?

1. Bemoe — 1, uepHoe — 2, 3enmeHoe — 3.
2. benoe — 2, yepnoe — 3, 3eneHoe — 1.
3. benoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu xakoil TeMiiepatype Hadaics MpoLecc MIaBIeHus?
1.50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CobGepurte 1ens no cxeme. OnpeaenuTe COnpOTUBICHUE MIEKTPUUECKHUX JIaMIT UCTIONb3YS aMIIEPMETp, BOJIBTMETP.

1

& i

i

Puc. 176

IIpome:xkyTouHas aTTecTanus 8 Kjacca
«Pu3uka B IKCIICEPUMEHTAX U 3a/la4ax>
Bapuant2

Puc. 93

1. K nomeuke mpuOUTHI JBa ONMHAKOBBIX JIMCTA O€NOM KecTh. BHYTpeHHssI MOBEPXHOCTh OJHOTO M3 HUX IOKPHITA
KOTOTBIO, a Jpyras ocraBlieHa Oiyectsmieii. K HapyKHOH IMOBEPXHOCTH JIMCTOB MPHUKICCHBI BOCKOM CIUYKH. MEXIy JHCTaMH TIOMEIIA0T
pacKaJeHHBIN MeTATHYeCKU mapuk (puc. 93). OMHOBPEMEHHO JIM OTIAAYT CHUYKH OT JINCTOB YKECTH ?

1 OpnHoBpemeHHO.
2. Ot 3aKOMuYEHHOM TOBEPXHOCTH CIIMYKU OTHAAYT PaHbIIIe.
3. Ot GnecTsieli MOBEPXHOCTH CITIUYKU OTHAAYT PaHbIIIE.

2. Ilpu kakoil TemnepaType Hayascs porecc OTBepAeBaHus?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

Cobepure 1iemnsp 1o cxeme. Onpenenute padoTy, BBIMOTHEHHYIO JJICKTPUYECKUMU JIaMIIaMU B TEYCHHUE 5 MUH, UCTIONIb3YS aMIIEpPMETD,

BOJIbTMETP, CCKYHIAOMED

-4

< :1

Puc. 176



OTBeTHI M KPUTEPHH OIleHNBAHUS BBINOJIHEHH 3a1aHuii (8 kiacc)

1 BapuanT
1)1 2)5
3) 1. CoOpartsb 1emb 1Mo cXeMe.
2. [TonkmrounTh aMIepMeTp ¥ BOIBTMETP, YYNUTHIBAs IPAaBUIIA MOAKIIOYEHHUS TIPUOOPOB.
3. IlpoBecTtu npsiMble U3MEPEHUS (CHIIBI TOKA M HAITPSHKSHU )
4. ITo BBIYMCIUTENIBHON (OPMYJIE  ONPEAETUTH UCKOMYIO BETUUUHY.

2 BapMaHT
1)2 2) 2
3) 1. CobGparth 1emb 10 CXeMe.
2. I1oAKITIOYNTh aMIIEPMETP U BOIBTMETP, YYUTHIBAS MPABHJIA TOJKITIOUEHUS TPHOOPOB.
3. IlpoBectu npsimble U3MEpEHUs (CUIIbI TOKA U HAIIPSKEHHUS ).
4. [To BEIYMCIIUTEIEHON OPMYJIE  ONPEACTUTh HCKOMYIO BEITUUUHY.



Wrorosas arrecranus 1o BHEYPOUHOH JEATEIBHOCTH yJalmxcs 9 kinaccoB « PU3HKa B IKCIIEPUMEHTAX M 32/1a4aX» IPOBOIUTCA B hopme
3aIUTEI ITIPOCKTOB.

dopma KOHTPOJIS — 3alUTa poeKTa. Benymmmu MmetogamMu 00y4deHHs SBISIOTCS: 00BbICHUTENbHO-UIUTIOCTPATUBHBIN, YaCTHYHO-TIOMCKOBBIH,
UCCIIEJIOBATEIbCKUI: aHAJIN3 UH(POPMALIUK, TOCTAHOBKA YKCIIEPUMEHTA, IPOBEICHNE UCCIEOBAHUN. DT METOAbI B HAaOOJIbIIEH CTENEeHN
o0ecreunBaoT Pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH. POk yunrtens B 00y4eHUN MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTop, KOHCYJIBTAHT, KCIEPT CAMOro MpoLecca JeATEeNbHOCTU yJallluXcs U €€ Pe3ysIbTaToB.

TpeGoBanus K 3a11UTe NPOCKTA:

. Matepuan J0CTyIEeH U Hayd€eH, JIeu pacKpbIThl. KauecTBEeHHOE U310KEHHE COEpKaHuUs: UeTKas, TpaMOTHas peyb, [IepecKa3 TeKCTa

(,I[OHYCKaeTCH 3a4UTBIBAHUC I_II/ITaT); HanOoJIee Ba)KHbBIC IOHATHA, 3aKOHBI 1 (I)OpMy.TIBI JAUKTYROTCS UIA 3aIlICH.

. Harnsanoe npencrasienue Mmatepuaia (C UCIOIB30BAHUEM CXEM, YEPTEKEH, PUCYHKOB, HCIIOJIb30BAHNE IIPE3EHTALIH)
. Hcnonb3oBaHue NpakTHUECKUX MUHU-UCCIIEI0BaHUH (ITOKA3 OIIbITA)

. KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CiIyLIaTeNel 0 TeMe

. YeTko chopMynTupoBaHbI BBIBObI

IIpubau3uTesbHbIE TEMbI TBOPUYECKHUX NIPOEKTOB, MPe3eHTALMIA:
1. Kak u3mepuTh HEU3MEPUMOE.

2. TOYHOCTH U3MEPCHHIA.

4. UcTopus kaneHaapsi.

5. OT eCOYHBIX YaCOB J0 ATOMHBIX.

8. ConHeuHas cuctema

9. CkopocTh IBHXKEHUS TPAHCIIOPTA B TOPOJIE

10. Dueprus Berpa

11. Kak yaep:xatb paBHOBECHE

12. Tloyemy nmanaroT Tena
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