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IMosicHUTeIbHAA 3ANMCKA

PabGouast mporpamma BHEYpOUHOW NEATEIBHOCTH MO (u3uke B 9 Kilacce COCTaBlieHAa B
cootBeTcTBUU ¢ OCHOBHOW 00pa30BaTEIbHON MPOTPaMMON OCHOBHOTO OOIIET0 00pa3oBaHUsI.

[Iporpamma BHEYpOUYHOM AEATEIBHOCTH paccurTaHa Ha 37 4acoB B roji, 1 yac B HeZEo.

B HenpepbBHOM 00pa3oBaHMM JTMYHOCTH OTPOMHYIO Ba)KHOCTH MPHOOPETAIOT BOMPOCHI C
BBIOOpOM TIpoIIs JanbHEHIIero o0ydeHus Ha cTapield cTyneHu obmiero oopasoBaHus. [lanHas
porpaMMa paccurMTaHa Ha MOATOTOBKY YYAIIUXCs K BBIOOPY (PH3UKO-MAaTEMAaTHYECKOTO MPOdUIIs U
YCIELIHOM c/Jauu SKCIIEPUMEHTAIbHON YacTH SK3aMeHa Mo (pu3uke.

AKTYAJIBHOCTb TIPOI'PAMMBbI

B mxonsHOM Kypce hu3uku 7-9 Kiacchl Mallo yAEseTCs BpeMEHH JUTsl IPOBEACHUS aHATN3a
SKCIIEPUMEHTANBHBIX JIaHHBIX, XapaKTepU3YIOIIUX 3HAa4YeHUs (PU3UUECKUX BEJIUYUH, MpU
BBINOJIHEHUH J1a0OPaTOPHBIX padOT, YTO B CBOIO OYEpEAb CYXKACT MPEACTABICHHUS O BO3MOKHOCTH
MOJIyYEHUs] HEMPaBWIbHBIX PE3yJbTAaTOB NpPU MPOBEACHMM JKcnepumeHTta. JlanHas mporpamma
MO3BOJISIET JIMKBUJMPOBATH JIAHHBI TpoOed W TMO3BOJSET MOATOTOBUTH OOy4aromuxcs K
npoGUILHOMY 00yUYEHHUIO.

OCoOEHHOCTh Kypca COCTOMT B TOM, YTO pACHIMPSETCS Kpyro3op oOydarommxcs,
MOTIOJHSIFOTCS 3HAHUS O METOAaX M3MEpeHUs PU3NYECKUX BEIHUYUH, O CYIIECTBOBAHUH PA3IUYHBIX
MOTPEIIHOCTEH BO3HUKAIOUIMX B MPOIECCE NMPOBEACHUS SKCIEPUMEHTa U 00pabOTKe IMOJIyYE€HHBIX
JAHHBIX.

B nanHOl nporpammMe nepepadboTaHbl aBTOpckue marepuaibl nporpamm: Kabapauna C. U,
[Medep H.U “Usmepenue pusnueckux Benuuun’’; ['magsimesa H.K., Tuk FO.U., KoBapckuii FO.A.
«Du3rYecKre BETUYUHBI M KX U3MEPEeHUs». M3 JaHHBIX TPOrpaMM B3SITHl TECOPETHUSCKHAE BOIIPOCHI,
coJiep)kaHue J1abopaTOPHBIX PadOT ¢ yueToM 3HAHUI O0y4aromuXcs Ha JAHHOM 3Tale U HaIU4Yue
1ab0paTOpHOTO 000PYIOBaHUS B KaOUHETE (PH3UKH.

B kaOunere ¢pu3MKH UMEIOTCS BCE YCIOBHS JIJIS peain3aluy JaHHOM MPOTrpaMMBl.

Hemn: hopMupoBaHre MHAUBUIYAIBHBIX CIIOCOOHOCTEH y 00yUalOIIUXCSl CaMOCTOSITENbHO
MMpOBOAUTE H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYMH B IPOHECCC (1)I/ISI/I‘I€CKI/IX OKCIICPUMCHTOB H
UCCIIEIOBAaHUM C Y4€TOM aOCOIIOTHBIX M OTHOCUTENBHBIX MOIPEIIHOCTEH.

3agauu:

® YIOBJICTBOPCHUC UHAWBUAYAJIbHOT'O HHTEpECa 06yqafonmxcs1 K MPAKTUICCKUM
OpUIOKEHUAM (U3MKM B MpoOIecce CaMOCTOSTENbHOM, IO3HABAaTENbHOW U TBOPYECKOM
ACATCIIBHOCTH IIPHU NPOBCACHUN SKCIICPUMEHTOB U HCCHC}IOB&HHﬁ;

¢ popmMHpoBaHUE Y yUyaIIUXCS YMEHUS BBIUUCIIATH MOIPEIIHOCTH;

® HAyYNThb y4alUXCs, aHAIU3UPYs PE3YJIbTAaThl SKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMSI, JENIATh
BBIBOJI B COOTBETCTBUU CO CHOPMYJIMPOBAHHON 3a7aueii HCCIe0BAHNUS;

® PACKPBITh POJIb U3MEPEHHUI B TEXHUKE.

INJIAHUPYEMBIE PE3YJIBTATDBI:

JIMYHOCTHBIC
c()OPMHUPOBAHHOCTh TTO3HABATEIBHBIX HMHTEPECOB W TBOPYCCKUX CIIOCOOHOCTEH yYaIIuXcCs;
CaMOCTOSITENILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

METanpeaMETHEIE
OBJIaJICHUE HaBBIKAMU CAMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH, OpraHu3alus yueOHoH
MPAKTUYECKON U TBOPUECKOM JAEATEIBHOCTH; OLICHKH PE3YJIbTaTOB CBOEH €SI TEILHOCTH;
dbopMupoBaHUe yMEHUI TiepepadbaThIBaTh U MPEABSIBIATH OMYyYeHHYIO HH(DOpMAILIHIO B 00pa3HOH,
CHMBOJIMYECKOM (hopMax.

00111 MpeIMETHBIC
YMEHUS TPOBOIUTH HAOIIOICHNUS, TIFIAHUPOBATh M BBITTOIHATH AKCIIEPUMEHTHI, 00pabaThIBaTh
pe3yNIbTaThl U3MEPEHUH, IPEICTABIATh PE3YIbTaThl H3MEPESHUIA ¢ TTOMOIIBIO Ta0HII, TPa(hUKOB U
dbopmys, 0OHAPYKUBATh 3aBUCUMOCTH MEXKITY (PU3NUECKUMH BETHYMHAMHE, OOBSICHATD MOJTYICHHBIC
pe3yNIbTaThl U A€TaTh BBIBOIBL;

YaCcTHO IIPEIMETHBIE
MOHMMAaHUE M CIIOCOOHOCTh OOBSICHITH Takue (PU3NYCCKUE SBIICHUS, KaK KOJICOAHHs] HUTSHOTO U
MPY>KUHHOTO MAasITHUKOB, OXJIXICHUE >KHIKOCTH TPHU HCIIAPEHWUU, HarpeBaHUE IPOBOIHUKOB




IIEKTPUYECKUM TOKOM, BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa W3Iy4YEHHS; YMEHUS H3MEpATh
paccTosiHue, TPOMEXKYTOK BpPEMEHH, MacCy, CUJy TeMIlepaTypy, BIIaXHOCTb BO3/1yXa,
AIIEKTPUUYECKOE COMPOTHBIICHHE, HANpSIKEHUE, CUIIy TOKa, (POKyCHOEe paccTosiHHe coOHMparomien
JIMH3bI, ONTHYECKYIO CHUJy JIMH3bI; BIIQJICHHE SKCIEPUMEHTAIbHBIMU METOJIAMU HCCIIEOBaHUS B
IIPOLIECCE CAMOCTOSITENIBHOIO M3YyYEHHUS! 3aBUCUMOCTU YJUIMHEHUS HPYXKUHBI OT IPUIIOKEHHON
CWJIBI, CUJIBl TPEHUSI CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JaBJICHHS, CHJIBI ApXHuMmelna OT o0bema
BBITECHEHHOM BOJIbI, IEpUOJIa KOJIEOAHUI MasTHUKA OT €r0 JJIUHBI, CHJIBI TOKA Ha Y4aCTKE LEMH OT
HaIPSDKEHUS.

[IporpamMma kypca mnpenycMaTpUBaeT YTEHHWE YCTAHOBOYHBIX JIEKIIMHA, HWHCTPYKTaX IO
TEXHUKEe O€30macHOCTH, TMPOBEJACHHE JIA0OPATOPHBIX paboOT B  YCIOBHUAX  CIEIHUAIBHO
000pyI0BaHHOTO KaOMHETa, IPOEKTHI.

OcHoBHBbIE GOPMBI U METOAbI PA0OTHI

MeTo/1p1 OpraHu3auy U OCYIIECTBICHUS 3aHATUN

1. IlepuenTUBHBIN aKIEHT:

a) CJIOBECHBIE METO/IbI (pacckas, becena, MHCTPYKTaX, YTEHUE CIPABOYHOMN JTUTEPaTyphl);

0) HATJISATHBIC METOBI (IEMOHCTPAIIUN MYJIbTUMEIUUHBIX TIPE3CHTANNN, poTorpadun);

B) IPaKTHUYECKHUE METObI (YIIPaKHEHUS, 3a]]a4H ).

2. 'HOCTHYECKHUI acIeKT:

a) WUTIOCTPATUBHO - O0BSICHUTENbHbBIE METO/IbI;

0) penpOIYKTUBHBIC METO/IBI;

B) IpOOJIEMHBIE METO/IbI (METO/IbI MPOOIEMHOT0 U3TIOKEHUS ) TAETCs YaCTh TOTOBOT'O 3HAHUS;

I') BBPUCTUYECKHE (UACTUYHO-TIONCKOBBIE) 0OJIbIIIas BO3MOXKHOCTh BbIOOpa BapHAHTOB;

1) ICCIIEeIOBATENbCKHUE — IETU CaMH OTKPBIBAIOT U UCCIIEIYIOT 3HAHUSI.

3. Jloruueckuii acTexT:
a) UHIYKTUBHBIE METO/IbI, IETYKTUBHBIE METO/IbI;
0) KOHKpeTHble W aOCTpakTHbIE METOJAbI, CHHTE€3 U aHaliu3, CpaBHEHHE, OO0O0OIIeHHE,
abcTparupoBaHue, KiacCupUKaIvs, CACTEMaTU3allUs, T.€. METO/IbI KaK MBICIUTEIbHBIE OTIepaIliu.
MeTo/1bl CTUMYITUPOBAHUS 1 MOTHBAIIMH JEATCIIEHOCTH

MeTopI CTUMYTUPOBAHUS MOTHBA UHTEPECa K 3aHITHSIM:

TO3HABaTENIbHBIC 3a7aul, Y4eOHbIE TUCKYCCHM, OMOpa Ha HEOXHJIAHHOCTb, CO3/IaHHE CUTYalluH
HOBU3HBI, CUTYyaI[MU TapaHTHPOBAHHOTO ycriexa u T.1.

Metoapl CTUMYIUPOBAHUS MOTHUBOB JI0JITa, CO3HATEILHOCTH, OTBETCTBEHHOCTH, HaCTOWYHUBOCTH:
yOexaeHue, TpeboBaHue, MPUYICHHE, YIIPAXKHEHUE, TIOOIIPEHHE.



COILEPKXAHHUE KYPCA
1.BBenenue (4 1)
CucreMa euHUIL, U3MEpPEeHNE (HU3HMUECKUX BEIIMYNH; MIOHSATUE O IPSIMBIX U KOCBEHHBIX
M3MEPEHUSX; TPaBUIa U3MEPEHUS U BHIYMCIICHUS; IPaBUIIa IEUCTBUS HaJ MPUOINKEHHBIMU
YHCIIaMU; TIPaBUJIa ONPEICICHIS A0COMIOTHBIX U OTHOCHTEIBHBIX MOTPEITHOCTEH; METOBI yueTa
MOTPEIIHOCTE
Jlabopamopnvle pabomui
1.Omnpenenenue LEHbI IeIeHUs IIKaIbl U HHCTPYMEHTAIbHON NOTPEIHOCTH TPUOOPOB (JIMHEHKH,
MEH3YpPKH, YacOB)
2.M3ydenue npaBuil MOJIb30BaHUS IITAHTECHIIUPKYJIEM U MUKPOMETPOM.
2.Mexanudeckue siBjieHus (13 4)
Macca, I0THOCTb, CHJIa YIIPYTOCTH, CUJIa TPEHHUSI, TedopMaIius, 5KeCTKOCTh, IEPUO]T KOJIeOaH i,
4acToTa, cujaa Apxume/ia, HAaKJIOHHAs TUIOCKOCTb, KOG (GUIIUEHT MOJIe3HOT0 JeHCTBHS;
Kosie0aTeIbHOE IBIKEHUE, TAPMOHUYECKUE KOJICOAHMUS.
Jlabopamopuvie pabomol
1.OnpeneneHue IIOTHOCTH BEIIECTBA TOCPECTBOM IITAHTCHIIUPKYJIS U TEXHUYECKUX BECOB.
2./3mepeHure BhITAJIKUBAIOLIEH CHUJIBI.
3.M3mepeHue KeCTKOCTH NMPY>KUHBI.
4.VlccnenoBaHre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPY)KUHE, OT CTEIIEHU
neGopMaluy MpyKUHBI.
5.Pupenencnue xoaddunmeHTa TpeHrs Ha TpHOOMETpeE.
6. ccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CUJIBI HOPMAJIBHOTO JIABJICHUS.
7.WccnenoBanue 3aBUCUMOCTH NIEPUOJA U YACTOTHI KOJIEOAaHUI MaTeMaTHYeCKOro MasgsTHUKA OT
JUTHHBI HATH.
8. M3yueHue IBMKEHUS MO0 HAKIIOHHOM TUIOCKOCTH, onpeenieHue ee KodhduimeHTa mojae3Horo
JICUCTBUA.
9. ITpoBepka GhopMyIIbI IEHTPOCTPEMHUTENHHOM CHJIBL.
TensioBble siBjeHus (5)
Temnepartypa. [Iprumepsl pa3andHbIX 3HAYEHUN TEMIIEPATYPhl B IPUPOJIE U TEXHUKE.
Temnepatyphble mkanbsl. COBpeMEHHbBIE METO/IbI U3MEPEHHUSI YACIbHON TEIJIOEMKOCTH BEIIECTRA.
BnaxHocTh. 3HaueHne BIAXKHOCTH B )KMBOM MPUPOJIE U TEXHUKE.
Jlabopamopuwvie pabomul
1.M3ydenue npaBuil noJIb30BaHUSA KUIKOCTHBIM TEPMOMETPOM.
2.MccnenoBanre 3aBUCUMOCTH CKOPOCTH OCTBIBaHUS TEJIa OT Pa3HOCTH TEMIIEPATyp C
OKpYKaroIlEeH Cpeiou.
3. U3yuenue mpaBujI MOJIb30BaHUS TICUXPOMETPOM.
4.VIicnionb30BaHUE KAIOPUMETPHUECKOT0 CII0c00a N3MepeHus yIeIbHOM TeII0EMKOCTH BEIlecTBa
TSt OOJIBITIOTO Yrciia 00pas3IloB.
dunexktpuyeckue siBjaeHus (7 4)
Cwita Toka, HanpsHKEHUE, CONPOTHRICHUE. [I[puHIMT TeHCTBHS H3MEPUTENHHBIX TPHOOPOB:
aMIiepMeTpa, BOJIbTMETPA, OMMETPA; MOIITHOCTb, BU/Ibl COCIUHEHHUSI.
Jlabopamopuwvie pabomul
1.Onpenenenune yaenbHOTr0 COMPOTUBIEHUS TPOBOIHUKA.
2.0mnpeneneHne CONPOTUBICHUS U MOIIIHOCTH, TOTPEOIIEMON ANEKTPUUYECKON TaMIIOYKOH.
3.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIEH B TPOBOJIHUKE, OT HAIIPSKEHUS Ha
KOHIIaX ITPOBOTHUKA.
4.OKkcnepruMeHTallbHas POBEPKA MPaBUIIA JJIsL SJEKTPUUYECKOTO HAIIPSKEHUS TIPU
MOCJIEIOBATEILHOM COCIMHEHHE IBYX MPOBOHUKOB.
5. DKcriepuMeHTaIbHas TPOBEPKA MpaBuiIa JIJIsl CUJIbI TOKA NP MapajlyIeIbHOM COEAMHEHUE ABYX
MIPOBOJHUKOB.
Onrtuyeckue siBjaeHus (8 1)

Toukas uH3a, coOMparomas JUH3a, pacCEUBAIOIIas JIMH3a, ONTHYCCKUH IEHTP JIUMH3BI, (hopMyJia
TOHKOW JINH3bI, ONTUYECKas CUJIA JINH3BI, POKYCHOE paccTosiHue uH3bl. CriekTp. Bumsl ciekTpoB
Jlabopamoprvie pabomoi



1.MI3MepeHue onTH4eCcKOM CUITbI JIMH3BL.
2.0npenenenue GOKYCHOTO PACCTOSIHHS COOMPAIONIEH JIMH3bI METOIOM Tapajijlakca.

3. Onpezenenyie yBeITuYeHUs JTYIIbI.
4. HabGnroieHne CrIeKTPOB: CIUIONIHBIX, TMHEHYATHIX U TIOTJIOIICHHS.



Ilepedyenb o0opynoBaHus KAOMHETA JJIsl peau3allii NPOrpaMMBbl

No \ HaunmenoBanune o0opyaoBaHus \ KonmuectBo
Y4eOHO-TpakTHUECKOe U yueOHo-1adopaTopHoe 000pyI0BaHHE
1 | 3mepurenbHas TuHEHKa 15
2 | Yachl 1
3 | Mensypka 15
4 | lllTaHreHIUPKYIh 5
5 | Mukpomertp &)
6 MeTaumueckue MWIHHIPBI(aTIOMUHHEBBIC, CTAIbHBIC, MEITHBIC) 15, 15, 15
1 | U3mepuTenbHas TuHENKa 15
2 | Yachl 1
3 | Mensypka 15
4 | lllTaHreHIUPKYITh 5
5 | Mukpomerp 5
6 | Merammnyeckue UIHHIPHI (ATFOMUHUEBBIC, CTATBHBIC, METHBIC) 15,15, 15
7 | JlunamomeTp 15
8 | HabGop npyXuH pa3HOH JKECTKOCTH 15
9 | Tpubomerp 1a0OPATOPHBIHA 15
10 | HlTatuB asst GpOHTAIBHBIX JTA0OPATOPHBIX padbOT 15
11 | Becnl 15
12 | HaGop rupb 11t BECOB 15
13 | TepmomeTtp 15
14 | Kanopumerp 15
15 | [IcuxpomeTtp 1
16 | Ammepmerp 15
17 | BoasT™meTp 15
18 | Beixitouaresb OTHOTIOIIOCHOM 15
19 | McTouHuK NUTaHUs JJAOOPAaTOPHBII 15
20 | HaGop coemuHUTEIBHBIX TPOBOJIOB 15
21 | Pe3uctopsl Ha 20M 15
22 | Pesuctopsl Ha 4 OM 15
23 | Peocratsl 1aboparopHble, 6 Om 15
24 | Cobuparoniye JUH3bI 15
25 | Jlyma 15
26 | Cnektpockon 15
TexHUYECKHE CpeicTBA 00YICHUS

1 | Kommbrotrep MyJabTUMEINHHBIN 1
2 | Ckanep 1
3 | [IpunTep 1
4 | MyapTUMEAUHHBIA TPOSKTOP 1
5 | IIpoeKIMoHHBIN 3KpaH 1




TeMaTHuyeckoe IIAHMPOBaHUE

Ne HaumenoBanue paznena KomngecTBo yacos
BCETO TEOpus MPAKTHKA
1 | Beexeuune 4 2 2
2 | MexaHnnueckue sIBJICHUS 13 3 10
3 | TennoBbIe SIBIICHUA 5 1 4
4 | DneKTpUYECKUE SIBJICHUS 7 2 5
5 | OnTuueckue siBICHUSA 8 4 4
Bcero 37 12 25




Kaneﬂnapﬂo-TeMaanecxoe NJAHHPOBAHUE

Ne/t | Conep:kanue ®opMbl padOTHI Hara

ema

BBenenue

1.1 Cucrema eIMHUIL, TOHATHUE O MPSMBIX U Pacckas, 6ecena
KOCBCHHBIX H3MEPEHHSIX

2.2 [TpaBuna onpenenenus abCOMOTHBIX U Pacckas, Oecena
OTHOCHTEJIBHBIX ITOTPEITHOCTEH

3.3 Onpeoenernue yenvl Oelenus WKAIbL U CamocrosTenbHas paboTa B
UHCMPYMEHMATbHOU NOSPEUWHOCU NPUOOPO8 napax

4.4 | Hzyuenue npasun nonvsosanus wmaneenyupkyiem | lIpakrudeckoe 3ansaTue
U MUKDOMEMPOM

MexaHnuuecKkue siBJIeHUS

51 Macca, II0THOCTE. Becena
6.2 Onpedenenue niomHocmu geujecmasa CamocrositenbHasi paboTa B
nOCPeOCMBOM UWMAHSEHYUPKYJISL U MEXHUYECKUX napax
6ecos.
7.3 Cuna ynpyrocrty, cuiia TpeHuUs Pacckas, Oecena
8.4 | Uzmepenue dcecmrxocmu npyscunsl CamocrosiTensHas paboTa B
napax
9.5 | Hccnedosanue 3a8ucumocmu cuibl ynpyeocmu, HUccnenoBatenbckas padora
B03HUKAIOWeEl 8 NPYICUHE, OM CeneHu
deopmayuu npyscuHvl
10.6 | Onpeoenenue koa¢puyuenma mpenus na [MpakTHyeckoe 3aHsTHE,
mpubomempe caMoCTosITeNIbHAs paboTa B
napax
11.7 | Hccneoosanue 3agucumocmu cuiivbl mpeHusi om Hccnenopatenbckas padoTa,
CUbI HOPMALHO20 OABTIeHUs caMOCTOsITeNIbHAs paboTa B
napax
12.8 | Cuna Apxumena becena
13.9 | Hzmepenue suimankusaroweti cuibl HUccrnenoBatenbckas pabora,
camocTosITeNbHas paboTa B
napax
14.1 | HakioHHas II0CKOCTh, KO3 duuneHT nojeznoro | becena, npaktudaeckoe 3aHATHE
0 neiictBus. M3yuenue 0gudicenus mena no
HAKIOHHOU NIOCKOCMU, OnpeoeieHue ee
K03 uyuenma none3no2o delcmausl
15.1 | KonebarensHoe nBuxkenue. [lepros konedanwii, Pacckas, 6ecena
1 4acToTa.
16.1 | Hccneoosanue 3asucumocmu nepuoda u yacmomei | iccnenosarensckas pabora,
2 KOJIeOaHULl MAmMeMamu4ecko2o MasmHuka om caMoCTosITeNIbHAs paboTa B
ONIUHBL HUMU napax
17.1 | Ilposepxa ¢hopmynvt yenmpocmpemumenoHou Pabota B rpymmax
3 cunvl

TenaoBble ABJIeHUA

18.1

Temmneparypa. H3yuenue npaguin noiv308anus
HCUOKOCMHBIM TNEPMOMEMPOM.

becena, pabota co cipaBouHOI
JIATEPATYPOI




19.2

Hccneoosanue 3asucumocmu ckopocmu
OCMbI8AHUsL Meld OM PA3HOCMU MEMNePAmyp ¢
oKpyaHcarouieli cpedoll.

Uccnenosatenbckas pabota

20.3 | CoBpeMeHHBIE METO/IbI U3MEPEHUS YEIIbHON becena, nccienoBarenbekast

TEIIOEMKOCTH BEIIECTBA. pabota, pabora c
JIOMTOJTHUTEIBHON JTUTEPATYPOH

21.4 | BnaxxHOCTb. M3yueHue npagui noiv308aHus becena, npakTuueckoe 3aHATHE
HCUXPOMEMPOM.

22.5 | Hcnonvzosanue Kaiopumempuieckozo cnocooa TBopueckas pabora,
usmepenus yOenbHol menioemMKoCmu 6eecmed CaMOCTOsATENIbHAs paboTa B
07151 60ILULO20 HUCLA 00PA3Y08 napax

23.1 | Cuna toka, HanpspKeHue. Mccredosanue HccnenoBarenbckas padora,
3a6UCUMOCU CUNbI MOKA, 603HUKAIOWELL 6 CaMOCTOATENbHAs paboTa B
NPOBOOHUKE, OM HANPAICEHUS HA KOHYAX Hapax
NPOBOOHUKA.

24.2 | Comnporusienue. Onpeodenenue y0eabHO20 [TpakTHdeckoe 3aHsATHE, Oecena
conpomueieHus NPO8OOHUKA.

25.3 | MouHoctb. Onpedenenue conpomugienus u [IpakTHueckoe 3aHsTHE,
MOWHOCMU, NOMPEONAEMOU INeKMPULECKOL CIIOBECHBIN
JAMNOYKOU

26.4 | Bunel coequHEeHUN. DKcnepumenmanbHas [IpakTHyeckoe 3aHsTHE, Oecena
npoeepka npasuia OJis INeKMpULecKo20
HANPAICEHUs. NPU NOCIE008AMENLHOM COeOUHEHUU
08YX NPOBOOHUKOS.

27.5 | Dxcnepumenmanvras nposepka npasuna ois cunsl | Ilpaktudeckas padora, Oecena
MoKa npu NApaINerbHOM COeOUHEHUU 08YX
NPOBOOHUKO8

28.6 | IlpuHuun neicTBUSA U3MEPUTENBHBIX IPUOOPOB CamocrosTenpHas paboTa

29.7 | DnexTpo0Oe30nacTHOCTh PU PaboTe ¢ ITpoekTHast A€ATENbHOCTh

AIIEKTPOU3MEPUTEIHLHBIMU TPUOOpaMU

OnTuyeckue ABJCHUSA

30.1 | Buasr nuH3. becena

31.2 | HU3mepenue onmuueckoi Cuibl 1UH3bL. [TpakTHU4eckoe 3aHsATHE

32.3 | ®opmyna TOHKOH JIMH3BIL. becena.

33.4 | Onpeoenenue ghoxycnozo paccmosHus [TpakTH4eckoe 3aHsATHE
cobuparowell 1UH3bl MeMoOOM NAPANLIAKCA

34.5 | Onpeoenenue ysenuuenusi 1uH3bl. becena, npakTuyeckoe 3aHITHE

35.6 | Onpeoenenue ysenuuenus 1uH3bL. CamocrositenbHast paboTa

36.7 | Crextp. Buabl ciekTpos. becena, pacckas

37.8 | Habarooenue cnekmpos: cniowHblx, 1unetiyamelx | becena, camocTosTenbHas

U nocioweHusl.

pabora




CnMcoK JMTepaTyphl AJ1s y4auxcst
1. EnoxoBuu 4.C. CipaBOYHHK 110 (PHU3HKE U TEXHHUKE : YUeOHOe rmocodue it yyarmuxcs — 3-€ U3,
nepepab. u pon. — M. : Ilpocsemenue, 1989. — 223 c.
2. IMoxposckwmii C.@. Habmonait u uccienyii cam. — M. : Ilpocsemnienune , 1966. — 143 c.
3. TUA-2013: Dx3ameH B HOBoM hopme: Pusuka 9 kinacc. TpeHUpOBOUHBIE BapHAHTHI
9K3aMEHAIMOHHBIX PabOT JJIsl MPOBEICHUS TOCYAapCTBEHHOM UTOTOBOM aTTECTAIlMM B HOBOH
dopme/ant.-coct. E.E.Kampera, M.1O.Jlemumosa.-M.:Actpenb, 2012

Cumcok JuTepaTypsl AJisl yuuTeJiei
1. BypoB B.A . ®poHTalibHEIC SKCIIEpUMEHTAIbHBIC 3a0aHus 10 pu3uke B 8 kiaccax. — M. :
[Ipoceemenne, 1987. — 63 c.
2. BypoB B.A. ®poHTanbHble 3KCIEpUMEHTaIbHbIE 3a1aHus 1o ¢usuke B 10 kinacce. — M.
[Ipoceemenue , 1985. — 48 c.
3. Kabapaun O. @., OpnoB B.A4. DxcniepuMeHTallbHbIe 3a1anus 1o ¢pusuke. 9-10 kinaccel: YyeOnoe
noco6ue /I ydanmxcsi o01eo0pa3oBaTeNbHbIX yupexkaenuii. — M.: Bepoym, 2001. — 148 c.
4. Huxudopos /1" IlorpentHocTy n3MepeHuil py BhINOJIHEHUH JJA00paTOPHBIX paboT 1o pusuke.7-
11xn. —M.: [Ipoda,2004.-112 c.
5. IMokposckuii A.A., bBypoB B.A. IIpaktukym o ¢usuke B cpennei mkose. [Tocooue mist yauTens moa
penaxuueit A.A. ITokposckoro. ['ocynapcTBeHHOE yueOHO-TIEarorndeckoe n3aTesIbCTBO
Munucrepcrsa npocsewenust PCOCP ,-M., 1963.
6. Croukwuii JI.P. ®usnueckue BenuurHbl 1 ux eAuHUIBE: CrpaBounuk. Kaura s yuurens.-M.:
[Tpoceemenue, 1984.-239c¢.
7. IlpumepHbIe IpOrpamMMBbl 110 yueOHbIM nipeameTaM. Pusnka.7-9 kinaccel. EctecTBo3HaHue.S Kiacc.:
[Tpoekrt.-2-¢ m3panue.- M.: [Ipocsemenne ,2010.-80 c.-(cTaHAapTHl BTOPOTO ITOKOJICHUS )

DJIeKTPOHHBIEe 00pa3oBaTe/bHbIE pecypehl
1. festival.1september.ru
2. ria-stk.ru-XKypuan Mup nzmepenuii
3. ru.wikipedia.orq
4.school-collection.edu.ru-karanor-pecypcsi o husmke



