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|. Ilnanupyembie pe3yJbTaThl 0CBOCHHSI KYPCa BHEYPOUHOM AeATEIHLHOCTH 110 PU3HKe

[TporpaMma mo3BosIsieT JOOMBATHCS CISAYIONINX PE3YIHTATOB OCBOCHHSI Kypca BHEYPOUHOU JESITEILHOCTH

OcHoBHasi rpynna y4yammxcsi (BKJIKYas Jeru ¢ OB3
HHTErPUPOBAHHBIX)

[MpeamerHbIe MeranpeaMeTHbIe JIMYHOCTHBIE IIpeameTHbIe MertanpeamerHbie | JINYHOCTHBIE
- YMETbh MOJIb30BaThCS P. —ymets paboTaTh 1o -pa3BUBaTh - UMCTh P. —ymets paboTats | -pa3BuBaTh
METOJJaMU HAyYHOTO MPEII0KEHHBIM HHCTPYKLIUSIM; | TIO3HABATEIbHbIE MIPE/ICTABJICHHUE O 0 TIPEIJIOKEHHBIM | MTO3HABATEIbHbBIC
HCCJICIOBAHUS IBJICHUN YMEHUEHN3JIaraTh MbICIIH B UHTEPECHI, MIPUPOJIE BAKHEUITUX | MHCTPYKIUSIM; HWHTEPECHI;
MIPUPO/IBI; YETKOM JIOTHUECKOM WHTEJUICKTYaJIbHBIC U bU3NYECKUX SABJICHUHN | YMEHHE U3JaraTh
- MPOBOJANTH HAOJIOICHUS, MOCJIEA0BATEILHOCTH; TBOPYECKHE OKPYKaIoIIero Mupa | CBOU MBICIIH B - MOTHUBHPOBATh
MJIAHUPOBAThH MBBITIOTHATH aHAJIM3UPOBATH COOCTBEHHYIO | CIIOCOOHOCTH Y TIOHUMATbCMBICIT JIOTHUYECKOH CBOM JICHCTBHS,
IKCIIEPUMEHTHI; paboTy:COOTHOCHUTH TJIaH U y4aIuxcs; buznIecKuX IOCJIEIOBATEIILHOCT
-00pabaTbIBaTh pe3ynbTaThl COBEPILICHHBIE OTIEPALIHH, 3aKOHOB; U, - BOCHPUHUMAT
U3MEPEeHUN; BBIJICJISATH OTAIbl U OLICHUBATh | - MOTHBHUPOBATH CBOU - IEMOHCTPUPYIOT I1. — ymenne b peYb YUHUTEIIS
- PEJICTaBIATh PE3YJIbTATHI MEpY OCBOCHHSI KaXkI0TO, JIEHCTBUSI; BRIPAXKATh yMeHHe paboTaTh C OTJINYaTh HOBOE OT | (OIHOKIACCHUK
W3MEPEHHI CTIOMOIIIBIO Ta0JHII, | HAXOIUTh OLINOKH, TOTOBHOCTH B JII000# Pa3HBIMH YK€ U3BECTHOIO; OB),
rpagukoB u GopmyII; YCTaHABJIMBATh X MPUYNHBI. CUTYallUH OCTYIUTHB HCTOYHUKAMU nepepadaThIBaTh HETIOCPEICTBEH
- oOHapyxuBath 3aBUcUMOCTH | II. — OpueHTUpOBATHCAB CBOEH | COOTBETCTBUU C nHpopMmaiuu; MOJTYYEHHYIO HO HE
MEXITyPU3NIEeCKUMHU CHUCTEME 3HAHMM: OTINYATh IIPABWJIAMH NIOBEIEHUS; | -yMeTh MPUMEHSATh nHpopMaIuio, oOpaIieHHy K
BCIIMYMHAMH, HOBOE OT YK€ U3BECTHOTO; - BOCIPUHUMATh pEUb TEOPETHUECCKUE JIeJIaTh BBIBOJIBI B yJamemycs;
-0OBSCHSTH MOTYyYCHHBIC niepepabdaThIBaTh MOTYYCHHYIO | y4UTENs 3HAHUS 10 PU3UKE pe3yabTare
PE3yAbTaThl U eJaTh BEIBOALL, | MH(POpPMAIHUIO, AeaTh BHIBOABI | (OJHOKIACCHHUKOB), Ha TPaKTHKE, COBMECTHOM -OIICHUBATh
-OIICHUBATh I'PAHUIIBI B pe3yJbTaTe COBMECTHOM HEMOCPEICTBEHHO HE - YMETh paboTHI BCETO COOCTBEHHYIO
MOTPEITHOCTEN PE3YJIbTaTOB paboTHI BCETO Kilacca; yMeTh 00paleHHYIO K HCIO0JL30BaTh KJlacca; yMeTh y4eOHYIO
U3MEPEHUN; aQHAJM3UPOBATH SBJICHUS yyaliemycs; MOJIy4YCHHBIC 3HAHUS | HaOMIOAaTh U JIeITEIbHOCTD
- yMETb IPUMECHSATH K. — ymeTs pabotarh Brape u B IIOBCEIHEBHOM OITHCHIBATh
TEOPETUUYCCKUE 3HAHUSI 110 KOJUIEKTUBE; 3D PEKTUBHO -OIICHUBATh JKU3HU (IKOJIOTHS, SIBIICHUS
(hu3uKe HA IPAKTHUKE; pacnpenensaTh 00sS3aHHOCTH CcOOCTBEHHYIO YUeOHYI0 | OBbIT, OXpaHa K. — ymern
-pemath pU3NYECKUE 3a/1a4l Ha| UCCIEI0BaHUS; JIeATEIIbBHOCTD: CBOM OKpYyXaroiel cpesbl) | pabotats B mape u
MIPUMEHEHHUETIONYYEeHHBIX - y4acTBOBAaTh B JUCKYCCHH, JIOCTHIKCHHS, - TIPOBOJUTH KOJICKTUBE;
3HAaHUH; KpaTKO UTOYHO OTBEYATh HA CaMOCTOSTEILHOCTD, HaOJII0ICHHS
- BBIBOJUTH U3 BOIIPOCHI; WHULIMATHBY, buznueckux
AKCMEPUMEHTATIbHBIX (JAKTOB U | -HUCIHOJIB30BATh CIIPABOYHYIO OTBETCTBEHHOCTb, SIBIICHUI;
TEOPETUUECKUXMOIETEMN JUTEepaTypyu Opyrue MPUYMHBI HEya4y -U3MEepAThH
(buznuecKue 3aKOHBI; UCTOYHUKHU WH(GOPMAIUH. buznyeckue
YMETb JTOKJIa/IbIBATh O BCIIMYUHBI

pe3yJibTaTax CBOCIo




B npouecce BHeypO4HOIi 1eATEJILHOCTH B HIKOJIE PELIAIOTCS CileAYyIIe KOPPEeKIHOHHO-PA3BUBAKOIINE 32Ja4H:
1. Pazeumue u xoppexyus enumanus 2. Popmuposarnue
VHUBEPCAaNbHbIX yuebHbIX ymeHuil 3. Pazsumue peuu
CojaepikaHue BHEYPOYHOH NeATeJbHOCTH N0 pusuke «3a cTrpaHuiaMu yueOHMKa GU3NKN» 7 Kilacc

Ne HasBanmue pasneia (TeMbl) Coaep:xkanue y4eO0HOro npemera, Kypca
1. | IlepBoHaYabHBIE CBECHUS O Lena nenenus uaMepuTesnbHoro npudopa. OnpeneneHue LHeHbl ASICHUS U3MEPUTENBHOTO IIMIIMHPA.
CTPOEHMH BellecTBa Omnpenenenue reoMeTpuIeCKUX pa3MepoB Tena. M3rotosiieHne n3MepuTeNbHOTO IuauHapa. 3mepenue
Temneparypsl Tena. 3mepenue pazmMepoB Masbix Tenl. Mi3MepeHue TOMIIMHBI TUCTa OyMary.
2. | B3aumogeiicTBHe TeJ N3mepenue ckopocTtu aBrxkeHus Tena. i3mepenue macchbl Tena HenpaBuibHON GpopMbl. I3MepeHnenoTHOCT!
TBepaoro tena. 3zmepenue o0bema myctoTsl. MccnenoBanue 3aBUCMMOCTH CHIIBI TSDKECTHOT MaccChl TeJa.
Onpenenenre maccsl U Beca Bo3ayxa. ClioxKeHHe Cuil, HallpaBJIEHHBIX 110 OJHOU npsiMoil. 3Mepenue xxecTkocTu
npyxuHsl. U3mMepenne koapduiinenTa cuiibl TPEHHUS CKOJIBKEHHUSL.
Pemenue HecTaHAapTHBIX 3a/1a4
3. | dasuenue. JlaBjieHune ;KAAKOCTEH 1 HccnenoBanue 3aBUCMMOCTH JIaBJIEHUS OT IUIONIAM MoBepxHOCTU. OnpesiesieHne 1aBiaeHus TBEPIOro Tena.
rasos Boruncnenue cuiibl, ¢ KOTOpoi aTMocdepa 1aBUT Ha MOBEPXHOCTH cToJia. OnpeeneHue
Macchl Telna, TaBarollero B Bojie. Onpeenenre mioTHOCTH TBeporo Tena. OnpeeneHue 00beMakycKa Jbja.
W3yuenue ycnoBus miaBaHus Tei. Penienne HecTaHJapTHBIX 3a1a4
4. | PaboTa u MOIIIHOCTb. Borunicnenue paboThl 1 MOLITHOCTH, pa3BUBAEMOM YIEHUKOM Mpu noabeMe ¢ 1 Ha 3 aTax.
OHeprus Omnpenenenune BeIATphIma B cuiie. Haxoxxaenne nieHTpa tsokect miiockoit purypsl. Beraucnenue KI/[nakmonHoi
IJI0CKOCTH. M3Mepenune kuHeTnueckou suepruu. 3smepenne noTeHIaibHONM S HEPTUH.
Pemrenne HecTaHIapTHBIX 3a/1a4.
8 KJacc
Ne Ha3Banue pa3nesa (TeMbl) Conep:xanue y4eOHOro npeamMera, Kypca
1. | ®dusuvecknii MeTOX U3yYeHHUS Omnpenenenue LEHbI JeJIeHNs MPUOOPOB, CHATHE MOKa3aHuii. OnpeeseHre norpenHoCTeH3MepeHn .
NPUPObI: TEOPETHUYECKHI 1
IKCIMEPUMEHTAIbLHBIH
2. | TenioBble sIBJI€HUSI U METOAbI HX Onpenenenue yJUIMHEHUsT Tejla B MPOLECCEe HW3MEHEHUs TeMmueparypbl. Pemenue 3agad  Ha
HCCJICA0BAHUA OTIPEJCNIEHNE KOJIMYEeCTBA TEIUIOTHL. lIpuMeHeHue TemnoBOoro paclMpeHusi Uil PErUCTpanuu
Temneparypsl. MccnenoBanue npoueccos IUIABIEHUS U OTBepAeBanus. V3ydeHue ycTpoiicTBa
TeTIOBBIX ABUraTesnei. [IpuOops! s n3MepeHns BIaXKHOCTH BO3/1yXa.
3. | DaekTpuYecKue ABJIEHUS U METO/AbI Omnpenenenne ynenbHOro CONPOTUBIIEHUS TPOBOHMKA. 3akoH OMa Juist yuacTka enu. Pemenuesanad.
HX MCCJIeJ0BAHUS HccnenoBanue U NCIOIb30BaHUE CBOMCTB 3JIEKTPUUECKUX KOHIEHCATOPOB. Pacyer
notpedisiemoit anexrposnepruu. Pacuer KI1/l snextpudeckux ycrpoiicTs. Pemenue 3agayu Ha 3akon/xoymns -
Jlenna.
4. | DaeKTpOMArHMTHbIE SBJIEHUS [Tomy4yenue u pukcupoBaHHOE N300paKEHNE MArHUTHBIX MoJieil. I3ydeHne CBOWCTB AJIeKTpOMarHuTa.

I/I3y‘lCHI/Ie MOZCIIN 3JICKTPOABUTATCIIA. Penienne kaueCTBeHHBIX 3a7a4.




5. | OnTuka N3yuenue 3akoHOB oTpaxkeHus. Habmronenue oTpakeHus U pesioMmiieHus ceeta. M300pakeHus BIMH3aX.
Omnpenenenue TIaBHOTO (POKYCHOTO PACCTOSHUS U ONITUYECKOH cuitbl TuH3bL. Habmonenne
uHTepdepeHIn cBeTa. Pemenne 3a1au Ha npenomiieHre cBeta. Habmoqenrne noHoro oTpakeHUsICBETa.

9 kJjace

Ne HasBanmue pasgesa (TeMbl) Coaep:xkanue y4eO0HOro npemMera, Kypca

1. | Marnerusm Kowmmnac. [Ipunimn pa6otel Maraut. MarauTsl 1osiocoBble, IyroBble. MarHuTHast pya. MarHuTHoemnosie 3eMIiu.
N3rorosnenue maruura. Penmenne kauecTBEHHBIX 3a1ad.

2. | DnekTpocraTnka DneKTpuUecTBO Ha pacyeckax. OCTOPOIKHO CTATHUECKOE AIIEKTPHUUECTBO. DIEKTPUUECTBO BUIPYILIKAX.
DneKTpUYeCTBO B OBITY. Y CTpoiicTBO Oarapeiiku. Pemenue HecTaHAapTHBIX 3a/1ay.

3. | Cger Hctounuku cBera YcrpoiicTBo riaza. ConHeuHsble 3aiiunki. TeHb. 3aTMenune. [{peta koMnakT qucka.

Mpeuibnbl ciekTp. Pagyra B npupoae. JIynnesie u Conneunsle 3aTMenns. Kak ciiomats ayu? Kak
3ak€4yb OroHb? Perenne HecTaHAapTHBIX 3a/1a4.

Metoabl 00y4eHnusi 1 popMbl OPraHU3AMUM EATETLHOCTH 00yYAO M XCS
Peanu3zanust mporpaMMbl BHEYPOUHOU AEATEIBHOCTH «3a CTPAHUIAMH Y4eOHUKA (PU3MKM» TIPEANOIAracT UHANBUIYAIbHYIO U TPYIIIOBYIO
paboTy oOydaromuxcs, MIaHUPOBAHUE U MPOBEJICHUE HCCIEA0BATEIbCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN COOp NaHHBIX AJISl PEeLeHUs
MPaKTUYECKUX 3aJa4, aHAJIU3 U OIICHKY MOJIyYEHHBIX pe3yIbTaTOB, U3TOTOBJIEHUE TocoOuit n Mmozenel. [Iporpamma npeaycmaTpuBaeTr He TOJIBKO
oOyuarolye 1 pa3BUBAIOIINE LEH, e¢ pealn3alus criocoOCTBYeT BOCIIUTAHUIO TBOPUECKON JTMUYHOCTU C aKTUBHOM KU3HEHHOU no3uiueil. Beicoknx
PE3yJIbTaTOB MOTYT JOCTUYb B JAHHOM CJIy4ae HE TOJIbKO YYEHHKH C XOpOIlel MIKOJIBHOI YCIIeBaeMOCTbIO, HO M BCE LIE€JICYCTPEMIICHHbBIE aKTUBHBIE
pebdra, yxxe cenapine cBOi npodeccruoHalbHbIN BHIOOP.

O6yquI/Ie OCYHICCTBJIACTCA TPHU ITOAICPIKKE I_IeHTpa 06pa30BaHI/I${ eCTeCTBeHHO'Hay‘lHOﬁ HaIIpaBJICHHOCTHU «Touxka pocTa», KOTOpBIﬁ

CO3JaH IJId pa3BUTUA Y o6yqa}0m14xc;1 CCTCCTBCHHO'Hay‘IHOﬁ, MaTCMaTquCKOﬁ, HH(i)OpMaHHOHHOﬁ I'PaMOTHOCTH, (I)OpMI/IpOBaHI/IH KPpUTHUYCCKOI'O U
Kp€aTUBHOI'O MbIINIJICHHA, COBECPHICHCTBOBAHU S HABBIKOB CCTCCTBCHHO'Hay‘lHOﬁ HaIIpaBJICHHOCTH, a4 TAKXKC IJIA HpaKTquCKOﬁ OTpa6OTKI/I yqe6H0r0
MaTtcpuraia 1o y‘le6HOMy npeamMeTy «Dusukay.




Temarnueckoe muianupoBanue (1200 odyuenus) 7 xnacc

Haunmen Copepxanue Koaunuecr ®opma Hcnoas3oBanue Jlara|
oBaHHE BO 3aHATHSA odopynoBanus «Touka
pasjaena yacoB pocTay
1 BBojaHoe 3ansitue. MIHCTpyKTax no TexHuke 0ezonacHoctu.Ha 1 Oecena O3HakoMieHHE ¢ TUPPOBOI
6a3e Llentpa "Touka Pocra" naboparopueii"Touka
pocrta" (IeMOHCTpalusl
TEXHOJIOTUU U3MEPEHUS)
|. IlepBoHaYaTbHBIE CBEIEHNSI 0 CTPOEHUH BelleCTBA A
2 OxcnepumenTanbHas padota Ne 1 «Onpenenenne 1eHbI JEICHUS 1 skcnepuMeHT | JIuHelika, 1eHTa MepHas,
Pa3IUYHBIX TPHOOPOBY. WU3MEPUTEIHHBIN IIYTHH/IP,
Ha Gaze Llentpa "Touka Pocta" TEPMOMETD, TaTUUK
TEeMITepPaTyphl
3 DkcniepuMeHTaNIbHAs padota Ne 2 «OrnpeiesieHre TeOMeTPHISCKUX 1 skcriepuMeHT | HabGop reomerpuueckux
pa3MepoB Tem». Ten
Ha 6a3e IlenTpa "Touka Pocra"
4 [Ipaktrueckas padota Ne 1 «3roToBieHNE N3MEPUTETHLHOTO 1 MIpaKTHYECKast
AJTAHIIPAY pabora
5 DOxcnepumeHTanbHas padota Ne 3 «M3mepenune TeMmepaTypbl TelD» 1 AKCIIEPUMEHT
6 DkcnepuMmeHTanbHas padora Ne 4 «3mepeHue pazmMepoB Majblx 1 AKCHEPUMEHT
TEI.
7 DkcnepuMmeHTalbHas padoTa Ne 5 «3mepeHne TONIKUHBI JTUCTa 1 AKCHEPUMEHT
Oymarm»
T'nasa |l. B3aumoaeiicTBue Tea 124
8 DkcnepuMmeHTanbHas padota Ne 6 «M3mepeHne cKopocTy ABUKEHUS 1 AKCHEPUMEHT
TEI.
9 Pemenue 3amau Ha Temy «CKOPOCTh PABHOMEPHOT'O JABHKEHUSDY 1 pelieHue
3aa4
10 DkcniepuMeHTanbHas padota No7 «3mepenue macenl 1 karim 1 AKCIEPUMEHT AIIEKTPOHHBIE BECHI

BO/JIBI.
Ha 6a3e LlenTpa "Touka Pocra"




11 OkcnepumenTanbHas padota Ne 8 «M3mMepeHne IOTHOCTH KycKa 1 sKcnepuMeHT | JIuHelika, jeHTa MepHas,
caxapa» U3MEPUTENBHBIN IUIHHP,
Ha 0aze I{entpa "Touka Pocta" IEKTPOHHBIE BECHI
12 OkcnepuMeHTanbHast padora Ne 9 «M3mepenue mioTHOCTH 1 sKcrepuMeHT | JIunelika, 1eHTa MmepHas,
XO3SCTBEHHOTO MBLIay. M3MEPUTENLHBIN HUIMHAP,
Ha Gaze Llentpa "Touka Pocra" JJICKTPOHHBIE BECHI
13 Pewrenne 3anau Ha Temy «I11OTHOCTH BemecTBay. 1 peuieHue
3a1a4
14 OkcnepumenTtanabHast padota Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 DKCIIEPUMEHT
CHJIBI TSDKECTH OT MAacChl TeJay.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OkcnepumenTanabHas padoTta Ne 12 «CrnoxeHune cuil, HanpaBlIeHHbIX 1 skcriepuMenT | Illrarus, peryar,
10 OJTHOM MPSIMOI». JIMHEWKa, aBa
Ha 6a3e LlenTpa "Touka Pocra" OJIMHAKOBBIX I'Py3a, 1B
0JI0Ka, HUTH
HepacTsHKuMas,
JUHEHKa
U3MepHUTEbHas,
JTMHAMOMETP
17 OkcnepuMmeHTanbHas padora Ne 13 «M3mepeHue KeCcTKOCTH 1 skcriepuMeHT | LlltatuB ¢ Kpenexxom,
NP Y>KUHBDY HabopIpyXKUH, HAOOP
Ha 6a3e LlenTpa "Touka Pocra" I'PY30B, JUHEHKA,
JTMHAMOMETP
18 OkcnepumenTtanbHas paboTta Ne 14 «M3mepenue koapduirienra 1 sKcniepuMeHT | JlepeBsHHBIN OpYCOK,
CHJIBI TPEHUS CKOJILKEHUS. Ha0op Ipy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocra" yecKasi CKaMbs,
JTUHAMOMETP
19 Pemenue 3anay Ha TeMy «Cuiia TpeHUSD». 1 pelieHne
3aja4
I11. laBaenue. [laBjieHne :KUAKOCTEl U ra3on A
20 OkcnepumenTanbHas padora Ne 15 «MccnenoBanne 3aBUCUMOCTH 1 HKCIIEPUMEHT
JIABJICHHSI OT TUIOIIAJIM TOBEPXHOCTI
21 OkcnepumenTtanbHas padora Ne 16 «Onpeznenenue 1aBiaeHus 1 AKCIEPUMEHT

MUIIMHAPHUYICCKOT'O TCJIa». Kak mb1 BI/I)II/IM?




22 OkcnepuMeHTanbHast padota Ne 17 «BeruuciieHue CHItbl, ¢ KOTOPO AKCHEPUMEHT
aTMocdepa JaBUT Ha TOBEPXHOCTH cTosay. [louemy mup
Pa3HOLBETHBIM.
23 DkcniepuMmeHTalbHas padbora Ne 18 «Onpenenenue Macchl Tena, AKCIIEPUMEHT
TUTABAIOIIETO B BOJIEY.
24 OkcniepumenTtanbHast padota Ne 19 «Onpenenenne IioTHOCTH sKcHepuMeHT | JInHelka, JeHTa MepHasi,
TBEPJIOTO TEJIa. M3MEPUTENHHBIN IUITHHIP,
Ha Gaze [{enTpa "Touka Pocta" JIEKTPOHHBIE BECHI
25 Pemrenne kauecTBeHHBIX 3a/1a4 Ha TeMy «[lmaBanue Tem». pelieHue
3amad
OkcnepumenTaibHas padota Ne 20 «3ydeHne ycoBUil IaBaHUs sKcriepuMeHT | JluHamomeTp, ITaTuB
26 TEID). YHUBEPCATbHBIN, MEPHBIH
Ha 6a3e LlenTpa "Touka Pocra" HWIAHAP
(MeH3ypka), rpy3
HWIMHAPUYECKUN U3
CHEIMAILHOTO TJIACTHKA,
HUTb, IOBAPEHHASI COJIb,
najgoyka Jis
nepeMeInBaHus
IV. PaboTa m MmomHOCTHL. JHEPIrUs
27 OxkcnepuMmeHTanbHas padorta Ne 21 «Brrauciienne paboThi, SKCIIEPUMEHT
COBEPIICHHOMN IIKOJHLHUKOM IMpH nogbeMe ¢ 1 Ha 2 aTax»
28 OkcnepuMeHTanbHast padora Ne 22 «BblunciieHre MOIIIHOCTH IKCIIEPUMEHT
pa3BUBaeMOM MIKOJHLHUKOM IPH MoabeMe ¢ 1 Ha2 sTax»
29 OkcnepumeHTanbHas padota Ne 23 «OnpeziesieHre BbIUTPHILIA B skcniepuMeHT | IlonBuxkHbIN 1

CHJIe, KOTOPBIN JaeT MOIBWKHBINA U HETIOIBMKHBIHN OJIOKY.
Ha 6a3e LlenTpa "Touka Pocra"

HETOABM)KHBIN OJIOKH,
Habop

IPy30B, HUTb,
JTUHAMOMETP,IITATUB,
JIMHEeMKa




30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHue
3aja4
31 OkcniepumeHTalibHas padbota Ne 24 «Bwruucnenue KI1J/1 HakmoHHOM 1 skcnepuMeHT | Illtatus, MexaHuuyeckas
IIJIOCKOCTH. CKaMbsl, OpYCOK C
Ha Gaze Llentpa "Touka Pocta" KPIOYKOM,
nuHelKka, Habop
Ipy30B, JTHHAMOMETP
32 OkcnepuMeHTanbHas padbora Ne 25 «3mepeHne KWHETHYECKOU 1 DKCIIEPUMEHT
SHEPTUH TeNa»
33 Pemenne 3aga4 Ha TeMy «KnHeTH4eckast SHEPTHs». 1 pelieHue
3ajad
34 HUTOoroBblii KOHTPOJIb 3HAHUIA. 1 JUIAKTHUECKO
€ 3aJJaHue
Hmozo 34




TemaTrnueckoe muianHupoBanue (2 200 ooyuenus) 8 knacc

Haumen Conepxanue Koumnuect dopma HUcnoab3oBanue Jara
OBaHHUe BO 3aHATHS o0opynoBaHust
pas3aena 4acoB «Toukapocra»
|. ®usnyeckuii MeTo U3yYeHHUs MPUPO/IbI: TEOPETHYECKHUI U 34
IKCIEPUMEHTAIbHBII
1 BBoaHoe 3anstue. MHCcTpyKTaX 1o TexHuke 6ezonacHoctu.Ha Oaze 1 Oecena O3HakoMJIEHHE C
entpa "Touka Pocra" uudpoBoii 1aboparopueit
"Touxka pocra"
2 DxcnepuMeHTanbHas padota Ne 1 «OnpeneneHue eHsl JeIeHUSTpruOopoB, 1 skcriepuMeHT | JIuHeika, JeHTa MepHas,
CHSITHE TTIOKa3aHUI W3MEPHUTENbHBIN IIMHID,
Ha 6a3e Llentpa "Touka Pocta" TEPMOMETP, JATUUK
TEeMITePaTypHhI
3 Onpenenenne NOrpenrHoCTeN n3MepeHus. Penenre kaueCTBEHHbBIX 1 pelieHue
3azay. 3aja4
I'maBa |l. TemyoBLIe IBJIEHHUSI U METOALI HX HCCJIETOBAHUSA 84
4 Onpenenenre yUIMHEHUs Tella B IIpoliecce u3MeHeHusITemnepaTypsi Ha 1 OTIBIT - JlaboparopHsblit
6aze IlenTpa "Touka Pocra" HCCIIEIOBAHUE | TEPMOMETP, TaTUUK
TEeMIIepaTyphI
5 Pemenue 3aa4 Ha onpeielieHHe KOJIMYECTBA TEIUIOTHI. 1 penieHue
3a1a4
6 [IpumeHeHue TermI0BOro pacuIupeHus sl pEruCTpaluy TEMIEPATyph. 1 pe3eHTaLUs
Amnanu3 1 0600111eHre BO3MOXXHBIX BAPUAHTOBKOHCTPYKIIUH.
7 DkcnepuMmeHTanbHas padora Ne 2 «lccnenoBanue npoIeCCOBIIABICHHUS U 1 skcnepuMeHT | [laTumk Temmepartypsl,
OTBEpCBaHU. KaJIOpUMETP, COCYJ C
Ha 6a3e LlenTpa "Touka Pocra" TAIOLIMM JIbJIOM, COCY[ C
BOJIOM, SJIEKTPOHHBIE BECHI.
8 [Ipaktuueckas pabota Ne 1 «3ydyeHue cCTpoeHHUS KPUCTAIIIOB, UX 1 MpaKTHYecKast
BBIPAII[UBAHUEY. pabota
9 N3yuenue ycTpoiicTBa TENIOBBIX ABUTATEICH. TEKIUs
10 [Tpubopsl 11t U3MEpEeHHs BIAXKHOCTH. JKCIIEpUMEHTaIbHas paboTa skcniepuMeHT | /laTumk Temmnepartypsl,

Ne 3 ((OHpC,Z[CHeHI/Ie BJIA’)KHOCTH BO3yXa B kaOMHeTax mKoab»Ha

6ase IlenTpa "Touka Pocra"

TEPMOMETP, MapJIsl, COCYL
CBOJOU




11 Pemenne kauecTBeHHbIX 3a1a4 Ha onpenenenue KII/I remmosoro 1 pelieHue
nsurareis. https://uchitel.pro/3amaun-ua-Kna-TeIIoBbIX- 3amay
nBUTATEINCH/
1. DaexkTpuyeckne sABJIEHUSI U METOIbI X UCCJIEI0BAHUS 84
12 [TpakTuaeckas padora Ne 2 «OnpeneneHue yaeabHOTOCOPOTHBICHHS 1 npakTudeckas | JlaTdyuk HanmpspKEHHS, BOJIBTMETP
Pa3IUYHBIX TIPOBOJTHUKOBY. pabota JIBYXITPEICTbHBIA, ICTOYHUK
Ha 6a3e LlenTpa "Touka Pocra" MUTaHUS, KOMIUIEKT IIPOBOJIOB,
PE3UCTOPHI, KITF0Y
13 3axon OMa /151 yuacTka uenu. Pemenue 3agau. 1 pelieHue
3a1a4
14 HccnenoBanre u UCNOJIb30BAHUE CBOMCTB AJIEKTPUUECKUX 1 HaOJI0ICHNE
KOHJICHCATOPOB.
15 Pemenne 3ama4 Ha 3aBUCUMOCTH COMTPOTHUBIICHHSI IPOBOTHUKOB OT 1 pelIeHne
TEMIIEPATYPHI. 3a1a4
16 [IpakTudeckas pabota Ne 3 «PacueT moTpedaseMondIeKTPOIHEPTUU 1 npakTthyeckas | JlaTumk Toka, qaTYMK HAMIPSKEHHUS,
COOCTBEHHOTO JI0May. pabota amMIepMeTp JBYXIIpeAeIbHBIMH,
Ha 6a3e [{enTpa "Touka Pocra" BOJIbTMETPABYXIIPEAEITbHBIN,
JaMIIOYKa,
MCTOYHUK MUTAHUS, KOMITJIEKT
MIPOBOJIOB, KJIIOY
17 Pacuer KII/] anekTprudeckux yCTpOMCTB. 1 pelieHue
3a1a4
18 Pemenue 3amau Ha 3akon J[xoyns - Jlenna. 1 perieHue
3a1a4
19 Permtenue xayecTBEHHBIX 3a/1a4. 1 JIeIIOBast Urpa
IV. DjlekTpOMarHuTHBIE SIBJIEHUSI Sy
20 | IMomyuenue u PUKCUPOBAHHOE U300pAKEHUE MATHUTHBIX MoJiel. Ha 1 npakTuueckas | JemoHcTpamus
6a3e Llentpa "Touka Pocra" pabota «/3mepeHne MATHUTHOTO MOJIfA
BOKPYT IPOBOJHUKA CTOKOM):
JMATYNK MarHUTHOTOTIOJSI, IBA
IITaTUBA, KOMIUIEKT
MPOBOJIOB, HICTOYHUK TOKA,KITFOY
21 | M3y4eHue CBOMCTB 3J€KTPOMArHHTA. 1 HaOro1eHNe
22 | VzydeHue MOJeNu dIEKTPOIBUTATEIS. 1 JIEKIUS, JIEM.

SKCIICPUMCHT



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

23 | DKCKypcus. 1 Oecena
24 | PemieHue KayeCTBEHHBIX 33/1a4. pelieHue
3ama4
V. OnTuka 10
25 | WzyueHue 3aKOHOB OTPAXKEHHSL. 1 JICKIHSL, JIEM.
HKCTIEPUMEHT
26 | DxcriepuMenTanbHas pabota Ne 4 «Habmoqenne oTpaxeHus | 1 DKCIIEPUMEHT OcBeTuTesnpb ¢ ICTOYHUKOM CBETa
MIPETIOMIICHUS CBETAY. Ha 3,5 B, HCTOYHWK TIUTaHUS,
Ha Gaze Llentpa "Touka Pocta" KOMIUIEKT IPOBOJOB, LIEJIeBast
nuadpar-ma, NoTyLINHID,
TUTAaHTIET
Ha TUIOTHOM JIHCTE C KPYTOBBIM
TPAHCIOPTHPOM
27 | DxkcrepuMenTtaabHas pabota Ne 5 «300paxkeHus B auH3ax». Ha 1 AKCIIEPUMEHT OcBeTuTeNh ¢ UICTOYHUKOM CBETA
6a3e Llentpa "Touka Pocra" Ha 3,5 B, HCTOYHUK ITUTAHUS,
KOMILJIEKT MPOBOJIOB, LIEJIEBAS
nuadparma, SKpaH CTaIbHOM,
HaIpPaBJIAIONIAs C
W3MEPUTEIIbHON KO,
COOMpArOIIKE JINH3HI,
pacceuBarolas JMH3a, claija
«Mogenb nmpeaMeTa» BpenuTepe
28 | DkcnepumenTanbHas padora Ne 6 «OnpeneneHue Ti1aBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO pacCTOSIHUSI M ONTHYECKOMN CUJIBI JIMH3bDY.
29 | DkcnepumenrtanbHas pabora Ne 7 «Habmronenue untephepeHunu u 1 AKCIIEPUMEHT
TU(PAKIMK CBETaY.
30 | Pemenue 3a1ay Ha mpeOMIICHHE CBETA. 1 pelieHue
3a1a4
31 | DOxcnepumMenTanbHas padota Ne 8 «Habumtonenue noaHoro 1 AKCIEPUMEHT
OTpaXEHUS CBETAY.
32 | PemieHue kaueCTBEHHBIX 3a/1a4 Ha OTPaKEHUE CBETA. 1 peleHue
3a1a4
33| 3ammTa mpoekToB. [IpoeKThI. 1 uccae0BaHus
34 | UToroBblii KOHTPOJIb 3HAHMIA. 1 JTUIAKTUYECKO

€ 3aJaHue




34

Hmozo
TemaTuueckoe miianupoBanue (3 200 0oyuenus)9xiacc
Haunmen Coaepixanue Konuyecr ®opma HUcnoab3oBanue
OBaHUe BO 3aHATHA odopynoBanus «ToukapocTtay»
pasjnena 4acoB
1 BBonHoe 3ansTHe. MHCTpYKTaX 10 TeXHUKE Oe3omacHoCTH. 1 1 Oecena
. Marnerusm 94
OxcnepuMmenTanbHas padora Ne 1 «Komnac. [Tpuniun padboThiy. 1 AKCIEPUMEHT
[TpakTudeckas padora Ne 2 «OpHEHTHPOBAHHE C TOMOIIIBHIO 1 MpaKTUYECKast
KOMIIacay. paborta
4 MaruwuTsl. JlefictBue MarHuToB. Penenne 3amaq 1 HaOII0ACHHE,
perieHne
3a1a4
OxcnepumeHTanbHas padorta Ne 3 «3aHUMATEbHBIE OTIBITHI C 1 AKCIEPUMEHT
5 MarHuTamm.
6 MarnutHas pyzaa. [Tonesnsie nckonaembie Camapckoii 001acTH. 1 MIPE3CHTAIIHS
7 JleticTBre MarHuTHOTO 1oJist. MarautHoe noJie 3emuun.Habaze 1 JdemoncTpanus
[lenTpa "Touka Pocta" «H3mepenne moJisi NOCTOSTH-HOTO
MATHUTA»: TaTYUK MAarHUTHOTO
TO0JISA, TIO- CTOSIHHBII MarHuT
MIOJI0COBOM
8 JleiicTBre MarHuTHOTO 10JIs. Penienue 3aaay. 1 pelieHue
3a1a4
9 DkcniepumenTanbHas padota No 4 «M3roToBieHe MarHUTOBY. HKCIEPUMEHT
10 [Ipe3enTarys mpoeKToB. MCCJICTOBaHUS
I'nasa Il. DaexTpocraTuka 9y
11 OkcnepuMeHTanbHast pabora Ne 5 «CtaTudyeckoe 3JIeKTpUUYECTBOY. 1 HKCHEPUMEHT
12 OcCTOpO’KHO CTaTHYECKOE ANEeKTprudecTBO. PerieHne 3aqau 1 pelieHue
3a1a4
13 OkcnepuMeHTalbHast padota Ne 6 «3aHUMAaTENbHbBIE OTBITHI. 1 AKCHEPUMEHT
14 DeKTpUUecTBO B Urpymikax. CxemMbl paboThI 1 IIpaKTHYECKast
pabora




15 DNEKTPUUECTBO B OBITY 1 KUHOITOKA3
16 DkcnepuMeHTanbHas padora Ne 7 « YCTpoicTBO OaTapeikm. 1 HaOJII0ICHUE
17 OkcnepumenTtanbHas padota Ne 8 «M300peraem Gataperky». 1 IIpaKTHYECcKast
paborta
18 [Ipe3enTarus mpoeKToB. 1 Hay4YHBIC
UCCIICIOBAHUS
19 [Ipe3enTarus mpoeKToB. 1 Hay4YHBIC
UCCIICIOBAHUS
20 [Ipe3enTarus npoexkTos. 1 Hay4yHbIE
WCCJICIOBAHMUS
I1l. CBer 15y
20 | Ucrounuku ceera. 1 Jekus, 1eM. | OcBeTuTes ¢ HICTOYHUKOM CBETA
Ha 6a3e LlenTpa "Touka Pocra" sKCIiepuMeHT | Ha 3,5 B, HCTOYHMK MUTAHUS,
KOMILJICKT IPOBO/IOB, ITICJICBAas
nuadparma
21 | Kax Mbl Bugum? 1 JICKIIMS, IEM.
HKCHEPUMEHT
22 | Tlouemy MUp pa3HOIIBETHBIM. 1 JIEKITHS
23 | DkcnepumeHTanbHas padota Ne 9 «Teatp TeHei» 1 AKCIIEPUMEHT
24 | DxcnepumentanbHas padora Ne 10 «Conneunsie 3aitunku»Ha 1 skcepuMeHT | OCBETUTENb ¢ MICTOYHUKOM CBETA Ha
6a3e Llentpa "Touka Pocra" 3,5 B, HCTOYHHK NUTAHUSA, KOMIUIEKT
MIPOBOJIOB, IeNieBas Auadpar-ma,
MOJIYLMJIMHP, TUTAHIIET Ha
IJIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM
25 | Iucnepcusi. MbUIBHBIN CIICKTP 1 JIEKLIMS, IEM.
HKCIEPUMEHT
26 | Pamyra B mpupose. 1 MIPE3CHTALIHS
27 | DOkcnepuMeHnTanbHast padora Ne 11 «Kak nomyunts paayry?».Ha 1 SKCHepUMEHT | OCBETUTENb ¢ HCTOYHUKOMCBETA HA

6a3e Llentpa "Touka Pocra"

3,5 B, HCTOYHHK IUTAHUA,
KOMILJIEKT MPOBO/IOB, IIEJIeBas
nuadparma, MONYHHIAHID, TAHIIET
Ha IUIOTHOM JIH-

CTE C KPYTOBBIM

TPAHCTIOPTUPOM




28 OKcKypcust 1 Oecena

29 Jlynnbie u CoJIHEUHBIE 3aTMEHUSL. JIEKIUS, JIEM.
IKCIIEPUMEHT

30 Kak ciomats ryua? 1 Oecena

31 3azepkaiibe. 1 JICKITUS, JICM.
9KCIIEPUMEHT

32 DkcniepumeHTasibHas padora Ne 12 «3epkana» 1 AKCIIEPUMEHT

33 3amura IpoeKTOB 1 UCCIICIOBAHUS

34 3aKITIOYUTENBHOE 3aHATHE. 3AUTA MPOEKTOB. 1 uccre0BaHus

Hmozo 34




[Iporpamma npezmosaraet pa3audHbie (JOpMbI KOHTPOJIS TPOMEKYTOUHBIX M KOHEUHBIX Pe3yIbTaToB. B pe3ynbraTe n3ydeHus: JaHHOTO Kypca
KOHTPOJIb 3HAHUW M HaBBIKOB yJamuxcsi OyeT MpoXoAUTh B T€UEHHE YIeOHOTro Kypca - B (hopMe (pOHTAIBHOTO OMPOCa, CAMOCTOSITEIbHBIX
MPAKTUYECKUX paboT, TMCKYCCUI C BBICTPOCHHBIMHU JIOTHYECKUMU IETIOYKaMHU U JoKa3aTeabcTBaMu. OLEHUBAETCS CAMOCTOSTEILHOCTD
BBITIOJTHEHUS 33/1a4, TaK JK€ paboTa yJaluxcsi OIEHUBACTCS C YI€TOM MX aKTHBHOCTH, KQUeCTBA IMOATOTOBIICHHBIX BBICTYIUICHUH,
JI€MOHCTPAIIMOHHBIX ONBITOB, YMEHHI penieHns 3a1a4. OIeHNBAETCS TAKKE YIaCTHE B OOCYKIECHHH, KAYeCTBO 3a/1aBAEMbIX BOIIPOCOB, BIIAJICHHE
MOHOJIOTUYECKOH M TUAJIOTHYECKON PeUublo, ypOBEHb (PM3NUYECKON KOMITETEHIINH.

Wrorosas aTTecTanus o BHEYPOUHOH JCATEIHLHOCTH yJamuxcs 7-9 kiraccoB «3a cTpaHHIIAMHU YUeOHUKA (PU3HKI» ITPOBOTUTCS B hopme
JMIAKTHYECKOTO 3aJaHMsI B IIEJITX ONPEICIICHUS CTSTICHH OCBOCHHUS YUAIIMMICS YIeOHOTO MaTepralia 1o MpakTHIeckol (PU3MKe, B paMKax OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl.

3aiaHust OpUSHTHPOBAHBI HA TIPOBEPKY YCBOCHUS COJICPIKAHUS PA3/ICIIOB/TEM:

- 3aumodeticmaue mej (RIOMHOCMb 8ewecmsa, Cuild mperus, Koagguyuenm mpenus) (Mooyas 1 kiacc);

- /leMeHmbl CIAMUKU, Menlosvle A61eHUs, JNeKMPOCMAMUKA, 3aKOHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKY (M00Y1b 8 Kacc);
Dopma - oudakmuueckoe 3adanue (mecmol, NpaKmuiecKue 3a0anus, peuerue meopyeckux 3a0ay) COCTaBJICHBI B IBYX BapUaHTaX.
Bpemst BEIOSTHEHHS paOOThI — OJTUH YPOK.

ILtan pa6otsl (7 Kiaace)

Homep | IIpoBepsiemblie 3JIEMEHTbI IIpoBepsiemble yMeHUsI bana 3a
3alaHus | cCO/lep:KaHUS BBINOJIHEHH e
3ajaHusd
1 [IpakTuueckas pabdoTa. YMeHne coopath MPakTUYECKYIO 1
YCTaHOBKY COTJIaCHO 3aJaHUs
2 OmnpenenurenbHas Gopmyia 3nanue GopMyIT INIOTHOCTH BEIIECTBA, 1
BEJTUYMHBI CHUJIa TPEHUS
3 W3mepeHue Gpu3nveckoit YMeHue noab30BaThCsl U3MEPUTEIbHBIMU 1
BEJIMYUHBI. npubopaMu, ONpeAesaTh [EHY JeTCHUS
npuOOpPOB, U3MEPATH (HU3HUECKYIO
BEJIMYUHY.
4 BrruncnuTenbHbIe HABBIKH Boruncnsats puznyeckyro BEIMUUHY, 1
3aMMChIBaTh PE3yAbTaT B SAMHHIIAX
n3Mmepenuss CU




MaxkcuManbHOE KOJIMYECTBO OAJIIOB 3a BBITIOJHEHHE paboThl cocTaiseT _10 6Gamios.
BrictaBiaenue otmeTok: otMeTka «5» - 80-100% - 8-10 Gamta, otmeTka «4» - 66%-79% - 76amioB,orMeTka «3» - 30%-65% - 6 — 3 Oamia,
orMmeTKa «2» - meHee 30% - 0 — 2 Gaa.

Hrorosas arrecranusa / Kjacca
«3a cTpaHMIAMHU Y4eOHUKA PU3HKN

BapuantNel
Hcnone3yst peluakHbIe BEChI, MEPHBIN IIJTMHAP, CTAaKaH C BOJOH, IIHJIUHJIP, COOSPHUTE IKCTICPUMEHTAIILHYIO YCTAHOBKY JUIS OTIPEICIICHUS
MJIOTHOCTU MaTepuaia, U3 KOTOPOTO M3TOTOBJIEH IMJIMHJIP.
B Gianke oTBETOB:
e CJlenaiTe pUCYHOK SKCTIEPUMEHTAIBHOM YCTAaHOBKH ISl OTIpeiesieHus: oObeMa Tena;
e 3anumuTe GOPMYITy JUTS pacdeTa IIOTHOCTH;
®  VKaXHTE Pe3yJbTaThl U3MEPEHUS MACChI IWIMHJIPA U €ro 00beMa;
® 3aNWINKTE YUCIICHHOE 3HAYCHHE TUIOTHOCTH MaTepHalia IHINH/IpA.

Bapuant Ne2
Hcnonw3yst Opycok ¢ KPIOYKOM, THHAMOMETP ¢ Tipenenom m3meperus 1H, muaamometp ¢ npenenom uzmepenust SH, 2 rpysa maccoit 100r,
HaIpaBJIAOIIas, COOepUTE FIKCIIEPUMEHTAIBHYIO YCTAHOBKY /ISl oTipeiesieHus: KOdQPUIIMEHTa TPEHHS CKOJIBKEHUS MeXAy OpYCKOM U
MOBEPXHOCTHIO HAMPABJISAIOICH.
B Gnanke oTBeTOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKU;

e 3anumute Gopmyny Uit pacuera KodQPUIIMEHTa TPEHUS CKOJIbKEHHUS;

e VKaxuTe pe3ysibTaThl U3MEPEHUs Beca OpycKa ¢ rpy3aMU U CHIIbI TPEHUS CKOJIBKEHUS TPU ABMKEHUU OpYyCKa ¢ TPy30M IO OBEPXHOCTH

HaMpaBJISIONICH;
e 3anuIIMTe YUCICHHOE 3HaYeHHE KOIPPHUIIMEHTA TPEHHUS CKOIBKEHUS.

OTBeTHbl U KPUTEPUH OLIEHHBAHUS BbINOJTHEHHUsI 3a1aHuii (7 KJacc)
Bapuant Nel
1)V=V2-V1 2)p=m/V
3)m=66r; V=56M1=56cm> 4)p=12r/cm>=1200 xr/m3.



Coaepikanue kpurepus

Banasl

[TomHOCTBIO IPaBUIIBHOE BHIIOJTHEHUE 3aIaHHsI, BKIIIOYAOIIEe B CeOsl:

[0 CXEeMaTW4HbIA PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH;

0 dopmyy st pacy€Ta HCKOMOH BEJIMYUHBI 110 TOCTYITHBIM TSI U3MEPEHUS BEIIMYUHAM (8 OAHHOM Ciydae OJis10npedeienuuss NiomHoCmu
mena),;

(] TpaBUJIBHO 3alMCaHHBIE PE3YIIbTATHl IPSIMBIX H3MEPEHUN (8 OGHHOM Cyude pe3yibmanmbl U3MepeHuUsi Maccbl meia uobvema mena);

[] TOJIyYCHHOE MPABUIBHOE YHCICHHOE 3HAYeHUE NCKOMOW BEIIMYHHBI

[TpuBeeHbI BCe 3JIEMEHTHI TIPABHIILHOTO OTBETA 1-4, HO IOMyIIeHa OMMOKa TP BEIYMCICHUN 3HAYCHUST HCKOMOMBEITNIHHEI.
NJIn

JomyrieHa omuoOKa mpy 0003HaYEHUH €IMHUI] U3MEpeHns nCKoMoi BennanHbl. MJIN

Jlomy1eHa onmmoKa B CXeMaTHYHOM PUCYHKE IKCITEPUMEHTAITbHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, MIIMOTCYTCTBYET
dbopmysa B o011eM BUIE ISl pacueTa HCKOMOM BETMYUHBI

CnenaH puCyHOK SKCIIEPUMEHTAIBHON YCTaHOBKH, IPaBUIILHO NPUBEACHBI 3HAUEHUS MPSAMBIX U3MEPEHUHN BEJIMYHMH, HO He3anucaHa popMysa
JIIsL pvaéTa HCKOMOM BCJIMYWHBI, U HC IMOJIYYCH OTBCT.

NJIn

[IpaBuibHO NpUBEEHBI 3HAUECHUS IPSIMBIX U3MEPEHUI BEJTMUMH, 3aicana popmyra Ui pacdeTa HCKOMOW BEJIMUMHBI, HOHE MOJIy4eH OTBET,
Y HE MPUBEJICH PUCYHOK SKCIIEPUMEHTAILHOW YCTAHOBKHU.

nim

[IpaBuiibHO NpUBEACHBI 3HAUEHUS PSIMBIX U3MEPEHUM, TPUBEICH MTPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOKIKCIIEPUMEHTAIBHON
YCTaHOBKH M (opMyJa JUlsl pacyeTa HCKOMOM BETHMYUHBI

3anucanbl TOJIBKO MPAaBUIIbHBIE 3HAYCHHS NPSIMBIX n3Mepenunid. JIN

[IpuBeneHo mpaBUIIbHOE 3HAUEHUE TOJIBKO OJJHOTO U3 MPSIMbIX U3MEPEHUIL, U MpeIcTaBlIeHa MIPABUIIbHO 3aNMcaHHasGpopMyIia JUlsl pacuera
HMCKOMOI1 BEeTUYHHBI.

nim

[IpuBeaeHo mpaBUIIbHOE 3HAYEHHE TOJIBKO OJTHOTO U3 MPSIMbBIX U3MEPEHHUI, U C/IeJIaH PUCYHOK SKCIIEPUMEHTAIIbHONYCTaHOBKU

Bce CJIy4dau BBIIIOJIHEHU, KOTOPBIC HC COOTBCTCTBYIOT BBILICYKA3dHHBIM KPUTCPUAM BbICTABJICHU 1, 2, 3unu 4 68.J'IJ'IOB.P3.3p03HeHHBIe
3aIIlMCH. OTCYTCTBI/IG IIOIIBITOK BBINIOJIHCHUA 3aJaHUA

Maxcumanvuoiu 6ann




Bapuant Ne2

1)
A
- g
mg
2) Fynp = Frp (Ipy paBHOMEPHOM JIBUKEHUN);

Fip =uUN; N=P > Fmp =uP ;u=
3) Fynp =0,44 H; P=2,8H

4) u=0,16
Conep:xaHue KpuTepust Bbaniasbl
[TonHOCTHIO TPAaBUIIbHOE BBINOJIHEHUE 33/1aHNUS, BKIIIOYalolee B ceOsl:
[] CXEMaTHYHBIM PUCYHOK SKCIIEPUMEHTAIBLHON YCTAHOBKHU;
O GopMyny I pacdeTa HCKOMOW BEJTMYMHBI IO TIOCTYITHBIM JIJIS1 HK3MEPEHHUSI BEIMUUHAM (8 OAGHHOM Cllyyae 05 OnpedeseHusKodIpduyuenma
mpeHus); 4
T MpaBWIbHO 3aMMCAHHbBIC PE3YJbTAThl MPSAMBIX U3MEPEHUH (8 OaHHOM Clyuae pe3ylbmamyl U3MepeHUs 8eca meia ¢ 08YMAPY3aAMU U
CUTIbL MPEHUSL CKOTbHCEHUS),
~  IOJIy4EHHOE IIPABUIIbHOE YUCICHHOE 3HaU€HUE NICKOMOW BEJINYHMHBI
[IpuBeneHbI Bce 3N1eMEHTHI MPaBUIILHOTO 0TBeTa 1-4, HO AomyIeHa OMMOKa ITPU BHIYMCIICHUHU 3HaYeHUsI HICKOMO# Bennunnbl. 1JIN
Jlonyiiena omrOka rmpu 0003HAYEHUU AMHULL U3MEPEeHUs nCKOMo Bennunnbl. JIN
JlomyiieHa omuodka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTANIbHOM YCTaHOBKH, WM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYeT(GopMysa B 001IeM
BHJIE IJIS1 PACYCTa HCKOMOM BEJIMYUHBI 3
Craenan pUCyHOK SKCIIEPUMEHTAIbHOM yCTAaHOBKHU, MPABUIIHLHO MPUBEICHBI 3HAUCHUS PSIMbIX U3MEPEHH BEJTMYKH, HO He 3amicanadopmyna
JUIS pacueTa UICKOMOW BETUYMHBI, U HE TIOJTY4YEH OTBET.
nim
[IpaBunbHO MPUBEICHBI 3HAYCHUS MPSIMBIX H3MEPEHUN BEIMUWH, 3arrcana popmyrna AJis pacyeTa HCKOMOW BEIHMUMHBI, HO HETIOJIy4€H OTBET, U 2

HE MPUBEJICH PUCYHOK 3KCIIEPUMEHTAIBHON YCTAaHOBKH.

NJIN

[IpaBuiibHO ITPUBENEHBI 3HAYEHUS NPSAMBIX U3MEPEHU, IPUBECH IPABWIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOKIKCIIEPUMEHTAIbHON
YCTaHOBKH M (popMyJia Juis pacyeTa HCKOMON BETMYMHbI




3anucaHbl TOJIBKO MTPaBUIIbHBIE 3HAUEHUS NpAMbIX n3Mepenuit. UJIN

[IpuBeneHo MpaBUIbHOE 3HAYCHKE TOJILKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U MTPEICTaBICHA IIPAaBUIIbHO 3allMcanHas GopMyIia asipacueTa
HMCKOMOMW BEJINYUHBI.

NJin

[IpuBeneHo npaBUIIbHOE 3HAYEHUE TOJIBKO OJTHOTO U3 MPSMBIX U3MEPEHMI, U CIIEIaH PUCYHOK dKCIIEPUMEHTAIBHON YCTAHOBKH

Bce cnydyan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BHIIICYKa3aHHBIM KpUTEpHUsIM BbicTaBieHus 1, 2, 3 mim 4 6amnos.Pa3po3HeHHbie 3anmcu.
OTCyTCTBUE MOIBITOK BHIIIOJHEHUS 3a/1aHUs

Maxcumanvuuiit 6ain




Ilnan pa6orsl (8 kiacce)

Homep | IlpoBepsiemble 3JIeMEHTbI IIpoBepsiemble yMeHUsI Bbann 3a BbinoJiHeHne
3aJjaHMsl | COAeP KaAHUS 3ajJaHus
1.1 SIBiIeHUS TEIIIONTPOBOAHOCTH OObsicHEeHUE SBIICHUM TETIONPOBOIHOCTH 1
1.2 ArperatHbie COCTOSIHHS BEIIECTBA Urenne rpadvKoB HarpeBaHUs TEJ. 1
1.3 3aKOHBI IOCTOSTHHOTO TOKA [IpakTnueckue ymeHus no paboTe ¢ 3AEKTPONnpruOOpaMu. Y MEHUEHAXO0XKACHUS 4
BEITMYMHBI SKCTIEPUMEHTAILHBIM METOIOM
UTOIo 6
2.1 SIBiIEeHUS TEMIIONPOBOAHOCTH OObsicHEeHUE SBIICHUM TETIOMPOBOJHOCTH 1
2.2 ArperaTHble COCTOSTHUSIBEIIECTBA Utenue rpadKoB OXJTKICHUS TEJL. 1
2.3 3aKOHBI MOCTOSTHHOTO TOKA [IpakTrueckre yMeHHUsI 0 padoTe C AEKTPONPHOOpaMU. Y MEHNEHAXO0XK ICHUS 4
BEITMYMHBI SKCTIEPUMEHTAIILHBIM METOIOM
UTOro 6

MakcumanbHOE KOJTUYECTBO 0aIOB 32 BHINIOJHEHHE PaOOThI cOCTaBseT _6  OayuioB.
BricTaBinenue otmeTok: otMeTka «5» - 80-100% - 5-6  OGamma, otmeTka «4» - 66%-79% - 4 Gamma, otmetka «3» - 30%-65% - 2-3  Oamna,
oTMeTKa «2» - meHee 30% - _1 Oam.

IIpomexxyTouHasi aTTecTanus 8 Kjiacca

«3a cTpaHuMuaMu y4eOHUKA QUK

Bapuanr 1
1.Ha cHer moJyioXuimm TpH KycKa CyKHa pa3IudHOM OKpacKu: Oesblid, YepHBIN U 3eseHbIid. Korma coHie mpurpeno, To CycTss HEKOTOPOE BpeMst

o1 HUMH TIpoTasi cHer (puc. 98). KakuM HOMEpoM Ha 3TOM pHUCYHKE 0003HAUYEHO Oesioe, YePHOE U 3eJIeHOE CYKHO?
1. benoe — 1, uepnoe — 2, 3enmeHoe — 3.
2. bemoe — 2, yepnoe — 3, 3enenoe — 1.
3. bemoe — 3, yepnoe — 1, 3enenoe — 2.

2. Ilpu xaxoii TeMnepaType HayaJcsi MPOLECcC MIaBIeHUs? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.




{°c) a (e¢) 5

1200 T
D L A
8 oo N "
] 5
600 . A
Wri 50 N
: 1
af
0 3 6 9 12{mun) g 5 100 un)
(°c) 6 {c) 2
600
i A
6 e 400
a 8
il 5
300 A
— 200 LY
1
A 'z
o ] 12 18 2dwuwy O 10 20mun)
Puc. 101

1. Cobepure uernsb no cxeme. OnpeenuTe CONPOTUBICHUE TIEKTPUUECKUX JIaMII UCIIOJIBb3Ys aMIIEPMETP, BOJIBLTMETP.
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Puc. 176



IIpome:kyTouHasi arTecTanus 8 kiacca
«3a cTpaHMIIAMH YYeOHUKA PU3NKID)
Bapuant2

1. K pomeuke npuOUTHI 1Ba OIMHAKOBBIX JIMCTa 0esoif ecTh. BHyTpeHHsIsl MOBEPXHOCTh OJJTHOTO U3 HUX MOKPBITA KOMOTHIO,
a apyras ocraBieHa Onectsmied. K HapyXKHON MOBEPXHOCTH JHMCTOB MPHUKIEEHBI BOCKOM CHUYKHM. MEXIy JIMCTaMM TMOMENIAIOT pacKaleHHBIH
Metaueckuil mapuk (puc. 93). OJHOBPEMEHHO JIH OTMAYT CIIUYKH OT JIMCTOB JKECTH?

1 OnmHOBpPEMEHHO.
2. OT 3aKOITYEHHOM TIOBEPXHOCTH CITUYKH OTITATyT paHbIIIE.
3. Ot GnecTsieii MOBEPXHOCTH CITMYKH OTIIAAYT PAHbIIIE.

2. I1pu xako#t TemmnepaType Hadajucs mpoIecc OTBEpACBaHUsA?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Puc. 101



e Cobepure 1enp 1o cxeme. Omnpenenute padboTy, BEIIOIHEHHYIO JIEKTPUYSCKIMH JJaMIIaMU B TEYCHUE 5 MHH, HCIIOJIb3YS aMIIepMeETp,
BOJIbTMETP, CEKYHJIOMEP

Puc. 176



OTBeTHI H KPUTEPUH OLICHHBAHNS BHINOJTHEHUs 3a1anuii (8 kiacc)
1 BapuanT

)1 2)5
3) 1. CoGpaTh Lenk 0 CXEME.

2. IloaxiIrouuTh aMIepMeTp ¥ BOJIBTMETP, YYUTHIBAS MPaBHJIA [TOIKIIOYEHUS TPHOOPOB.
3. IlpoBectu npsimbie U3MEpeHus (CHIIBI TOKA M HATPSHKEHUS )
4. I1o BBIYMCIUTENBHON OpMYJie  ONpPEAEIUTh UCKOMYIO BEIHUUHY.

2 BApMAHT
1)2 2)2
3) 1. CoOparth 1ernb 1Mo cxeme.
2. [ToAKIFOYUTH aMIIEPMETP M BOJITMETp, YYUTHIBAS MPABUIIA MTOIKITFOUYCHUS TPUOOPOB.
3. [IpoBecTH npsiMbie U3MEPEHHS (CUITBI TOKA U HATIPSDKEHHS ).
4. T1o BBIYUCITUTENBHON GOPMYJie  OINpPEICTUTh HCKOMYIO BETHUHHY.



HToroBas aTrectanus o BHEYPOUHOH IEATETPHOCTH ydaluxcs 9 KiaccoB «3a cTpaHUIAMH Y4eOHHKa (PU3MKU» TPOBOAUTCS B (JOPME 3aIIUTHI
IIPOEKTOB.

®opma KOHTPOJIS — 3aIIKTa MpoeKTa. Benymmmu MmeToqaMu o0ydeHus SABISIOTCS: 00bICHUTEIBHO-MIUTIOCTPATUBHBIN, YaCTHYHO-TIOUCKOBBIH,
HCCIIEI0BATENIbCKUM: aHaIM3 MHPOPMALUH, IOCTAHOBKA SKCIIEPUMEHTA, IPOBEICHUE UCCIIEJOBAaHUM. DTH METO/Ibl B HAaUOOJIbILIEH CTENEHN
00ecIeYnBaroT PAa3BUTHC ITO3HABATCIIbHBIX UHTCPCCOB, MHTCIUICKTYAJIbHBIX 1 TBOPUYCCKUX cnocobnocrent. Poin YUUTCIIA B 06y‘-IeHI/II/I MCHACTCs: OH
BBICTYINIAET KaK OPraHU3aTop, KOHCYJIBTAHT, KCIEPT CaMOro Ipolecca AesATEIbHOCTU yYallluXcsl U €€ Pe3yJIbTaToB.

TpeOGoBanus Kk 3a1MTe MPOEKTA:

. Martepuan 10CTyIeH U Hay4deH, UJIeu pacKpbIThl. KauecTBEHHOE U3J105)KEHHUE COJepKAHMS: YETKasl, TpaMOTHas! peub, IEPECcKa3 TEKCTa
(momyckaercs 3a4UThIBaHME LIUTAT); HAauOO0JIee BaXKHbIE TIOHATHUS, 3aKOHBI U (POPMYJIbI IUKTYIOTCS JUIs 3aIlUCH.

. HarnsnHoe npeacrasieHne MmaTepruana (¢ UCIOJIb30BaHUEM CXEM, YEPTEKEH, PUCYHKOB, HCIIOIb30BAHUE MTPE3CHTALIN)

. Hcnonp30BaHne NpakTUYECKUX MUHHU-UCCIIEI0BAHUM (IIOKa3 OMbITA)

. KauecTBeHHBIE OTBETHI HA BOIIPOCHI CIyIIaTeNel o TeMe

. Yetko chopMyaupOBaHbI BHIBOIbI

IIpubin3uTenbHbIE TEMbI TBOPYECKHX POEKTOB, MPe3eHTALUIM:
1. Kak u3aMepuTh HEU3MEPUMOE.

2. ToYHOCTh U3MEPEHHIA.

4. Victopus kaneHaaps.

5. OT MecoYHbIX YacOB 0 aTOMHBIX.

8. ConneuHas cucrema

9. CxkopocCTh OBMKEHUS TPAHCIIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak yzaeprkaTb paBHOBECHE

12. TTouemy nmaaroT TENA



NudopmannonHo — MeTogu4eckoe odecneyeHne

1. BreypouHast 1esTeIIbHOCTD MKOJIBLHIUKOB. METOINYECKH KOHCTPYKTOP: MocoOue st
yautens/ JI.B. I'puropses, I1.B. Crenanos. — M.:Ilpocsemenue, 2011. — 223 c. -. (CtangapTsl
BTOPOTO IOKOJICHUS).

2. BueypouHnas nearenbHOCTb. [IpuMepHBIii IIIaH BHEYPOYHOU JAEATENBHOCTH B
OCHOBHOI1 mikoste: mocodue as yaurens/. B.I1. Cremanos, JI.B.I'puropses — M.: [IpocBemnienue,
2014. — 200 c. -.(CranmapTbl BTOPOTO ITOKOJICHHS).

3. Paboune nporpammsel. duznka. 7-9 knaccel: yaeOHO-MeToqrueckoe nocodue/coct.E.H.
Tuxonosa.- M.:/Ipoda, 2013.-398 c.

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

o. Xouy 0b1Th KynmuOunbeim. Dnpmanckuii 1. — M. : PUL] MK/, 2002.

6. ®usuka aus yBieueHHbIX. Kubanbuenko A.S., Kubanbuenko U.A.— Poctos H//1. :
«Denukcy, 2005.

1. Kak crate yuensim. 3ansaTus o gpusmke 1j1s crapiiekiaccHukoB. A.B. Xyropckui,
JI.H. Xyropckuii, 1.C. Macnos. — M. : 'mo6yc, 2008.

8. ®poHTaNIbHBIE TabOpaTOpHbIE 3aHATHS 10 ¢u3nke B 7-11 knaccax

001eoOpazoBaTeNbHBIX YupexaeHui: Kaura mist yaurtens./moa pen. B.A.byposa, I'.T".
Huxudoposa. — M. : [Ipocsemenue, 1996. 12

9. ®denepalibHbII roCyAapCTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT [ DIEKTPOHHBIH
pecypc]. — Pexxum mocryma: http://standart.edu/catalog.aspx?Catalog=227 11. Caiit
MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannn// opuIuanbHbIi caT. —Pexxum
noctyna: http://munobpuayku.pd/

10. Meromauueckas cnyx6a. U3garensctBo « bBMMHOM. JlabopaTopust 3HaHMI
[DnexTponHbI pecypc]. — Pexxum gocryna: http://metodist.lbz.ru/

11. Hrposas nporpamMmma Ha nucke «/Jlpakomia u 3aHumMaTenbHas Gu3uKay [ DIeKTPOHHBIN
pecypc]. — Pexxum mocryma: http:// www.media 2000.ru//

12. PazBuBaromye 31eKTpOHHbBIE UTPhI « Y MHUKH — U3YYaeM IJIAHETY» [ DIEKTPOHHBIN
pecypc]. — Pexxum mocryma: http:// www.russobit-m.ru//

13. Astopckas mactepckas (http://metodist.Ibz.ru).

14, ANTOpUTMEI pereHus 3a1a4 o ¢usnke: festivai.lseptember.ru/articles/310656 17.

dopMupoBaHUE YMEHUIydaluxcs pemrars pusndeckuesagayun: revolution. allbest.
ru/physics/00008858 0. html
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