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IHosicHuTEIbLHAA 3aIIHCKA

Pabouvas mporpaMmma BHEYpOUHOH JAEATEIBHOCTH 10 (pu3nke « PU3MKa B IKCIIEPUMEHTax» B 9 Kiacce
coctaBiieHa B COOTBeTcTBUM ¢ OCHOBHOW 00pa3oBaTelbHONl NPOrpaMMON OCHOBHOTO OOIIETOo
o0OpazoBaHusl.

[Iporpamma BHEYpOUYHOM JI€ATEIBHOCTH paccuuTaHa Ha 34 yaca B roji, 1 4ac B Heleo.

B nenpepriBHOM 00pa3oBaHUM JTUYHOCTH OTPOMHYIO Ba)KHOCTh MPUOOPETAIOT BOIPOCHI ¢ BHIOOpOM
npoduns ganpHelero o0yyeHus Ha cTapuieM ypoBHE oOuiero oOpasoBanus. JanHas mporpamma
paccuuTaHa Ha MOJTOTOBKY yYalluXcs K BBHIOOPY (DM3MKO-MaTeMaTH4eCKOro Mpouis U yCIeuHOH
C/1a4yM SKCIEPUMEHTAIBHOM YacTh IK3aMeHa o (hu3uKe.

B mxonmsHOM Kypce ¢u3uKu 7-9 Kiacchl Majio yIeNnseTcs BpEeMEHH JUIS MPOBEICHUS aHaIU3a
HKCIEPUMEHTAIBHBIX JAHHBIX, XapaKTEPU3YIOLIMX 3HAYCHUsI (PU3MUECKUX BEITMYMH, IPU BBITIOJTHEHUU
7a00paTOpHBIX PabOT, YTO B CBOIO OYEPEIb CYXAET MPEACTABICHHS O BO3MOXKHOCTH IIOJyYEHHS
HENPAaBWIBHBIX pPE3YyJbTaTOB NpU MPOBEICHUHM OKclepuMeHTa. JlaHHasg mporpaMMa MO3BOJISET
JMKBUIMPOBATH TaHHBIN MPOOET U MO3BOJISET MOATOTOBUTH 00YYarOIIUXCS K TPO(UILHOMY 00YUYEHHUIO.

Oco0eHHOCTh Kypca COCTOMT B TOM, YTO PaCIIUpPSIETCS KPYro3op OOydaroluxcs, MOMOTHSIOTCS
3HAaHUA O METOJaxX M3MepeHus: (PU3MUECKUX BEIHYWH, O CYIIECTBOBAHUHU PAa3IMUYHBIX MOTPEIIHOCTEH,
BO3HHUKAIOIIKX B MPOLIECCE TPOBEACHUS KCIIEPUMEHTA U 00pa0bOTKE MOJIyYEHHBIX JaHHbIX.

B manHO# iporpamMme mepepaboTaHbl aBTOpckue Marepuaibl mporpamm: Kabapauna C. U, Iledep
HU “Usmepenue ¢usnueckux BenwunH’; [magermea H.K., Jumk FO.U., Kosapckmii H0.A.
«®Dusnueckre BEIUYUHBI U UX U3MepeHus». M3 JaHHBIX IMporpamMm B3sIThl TEOPETUUYECKHE BOIPOCHI,
coJiepkaHue J1a00paTOpHBIX pabOT ¢ ydyeToM 3HAaHUM OOydaroluXcs Ha JaHHOM JTale U Hajaudue
1ab0paTopHOro 000pyA0BaHUs B KaOUHETE (PU3UKU.

B kaOunere ¢pU3MKU UMEIOTCS BCE YCIOBHS JIJIsl peain3aliu JaHHOM MPOrpaMMBl.

Henu: popmupoBaHre UHAUBUAYAIBHBIX CIOCOOHOCTEH Y 00yUaroIuXcsi CAMOCTOSTEILHO POBOIUTH
u3MepeHus: GU3NIECKUX BEIMUMH B Tpoliecce PU3NIECKUX IKCIIEPUMEHTOB U HCCIIEIOBAHUN C YIETOM
a0COTIOTHBIX U OTHOCUTENIbHBIX MOTPEIIHOCTEH.

3agauu:

YAOBJIETBOPEHUE UHIUBUYAJTBHOTO HHTEpECA 00YUAIOIINXCS K MPAKTUYECKUM MPUIIOKEHUAM (PU3UKU
B IIPOLIECCE CAMOCTOSITENIBHOM, IO3HABATEIBHOM M TBOPYECKOW JEATENBHOCTH IPH IPOBENCHUU
DKCIEPUMEHTOB U MCCIIEA0BAaHNUI;

dbopMUpOBaHUE y YUALTUXCS YMEHHS BBIYUCIISATH TOTPEIIHOCTH;

HAay4YHUTh YYAIUXCS, aHAMU3UPYS PE3yJIbTAaThl SKCIEPUMEHTAIBHOTO MCCIEI0BAHMS, JENaTh BBHIBOJ B
COOTBETCTBUU CO CPOPMYITMPOBAHHOMN 3a/1aueii UCCIICIOBAHMS;

PAaCKpBITh POJIb U3MEPEHUN B TEXHUKE.

OcHoBHbIE GOPMBI M METObI PA0OTHI

MeTto/1bl OpraHu3aluy 1 OCYIECTBICHUS 3aHITUH

1. [lepuenTrBHBINA aKIIEHT:

a) CIIOBECHBIE METOIbI (paccka3, 0ecenia, MHCTPYKTaX, YTEHHE CIPAaBOYHON JIUTEPATYPHI);

0) HarJIsTHBIC METO/IBI (AEMOHCTPALIUY MYJIbTUMEANIHBIX MIpe3eHTalui, hoTorpadun);

B) MPaKTUUYECKUE METO b (YIIPaKHEHUS, 3a1a49H).

2. 'HOCTHYECKHI aCTIeKT:

a) WUTFOCTPATUBHO - O0OBSICHUTENIbHBIE METO/IbI;

0) penpoIyKTUBHBIE METO/IBI;

B) IPOOJIEMHBIE METOIbI (METOABI MTPOOJIEMHOTO U3JIOKEHUS ) TA€TCS YaCTh TOTOBOTO 3HAHUS;

T') 3BpUCTHYECKHE (YaCTUYHO-TIOUCKOBBIE) 0OJIbIIasi BO3SMOXKHOCTh BHIOOpA BApUAHTOB;

JT) UCCIIeI0BATEIbCKUE — IETH CaMU OTKPBIBAIOT U UCCIEAYIOT 3HAHUS.



3. Jlornueckuii aceKT:
a) UHIYKTUBHBIC METO/IBI, I€TyKTUBHBIC METO/IBI;
0) KOHKpETHBIC U a0CTPAKTHBIE METObI, CHHTE3 U aHAIIU3, CPaBHEHHE, 00001IeHNe, abCcTparupoBaHue,
KIJIaCCU(UKAIINS, CHCTEMATU3AIINS, T.€. METOJIbI KAaK MBICIUTEILHBIC OTIEPaIlUH.
MeTo1bl CTUMYIIMPOBAHUS U MOTHBAIIMH JESATEIIEHOCTH
MeTo bl CTUMYJIMPOBAHUS MOTHBA HHTEPECA K 3aHATHSIM:
MO3HABATCIIBHBIC 3a7a4d, ydYeOHBIC IUCKYCCHH, OIOpa Ha HEOXHUIAHHOCTH, CO3JIaHUEC CHUTYaIluu
HOBH3HBI, CUTYallUH TApaHTUPOBAHHOTO yCIeXa U T.I.
MeToapl CTHUMYJIMPOBAHHMS MOTHBOB JIOJITA, CO3HATEIBLHOCTH, OTBETCTBEHHOCTH, HACTOWYMBOCTH:
yoexaeHne, TpeOoBaHue, MPUYUICHHE, YIIPAKHEHHUE, TIOOIIPEHUE.
Ilepeuenn 000py10BaHNs KAOMHETA ISl peaju3alui MPOrpaMMbl

|N9

| HaumenoBanue o60opyaoBanus || KonuuecTtso

| Y4eOHO-TIpaKTHUECKOe U yueOHO-1abopaTopHoe 000py1oBaHNE

|

|
| 1 || N3meputenbHas JIMHEHKA || 15 |
| 2 “ Yacel || 1 |
| 3 || Memn3zypka || 15 |
| 4 || I TaHreHIUPKY b || 5 |
| 3) || Muxkpometp || 5 |

6 Meramueckue MWIMHIAPHL (aTrOoMUHMEBBIC, || 15, 15, 15

CTaJIbHbIE, MEHbIE)

| 1 || N3mepuTtenbHas IMHEHKA || 15 |
B B |
| 3 || Memn3sypka || 15 |
| 4 “ I TaHTeHIUPKY b || 5 |
| 3) “ Muxkpometp || 5 |

6 Mertannndeckre HWIMHAPH (amroMuHueBwle, || 15, 15, 15
CTaJIbHBIC, METHBIC)

| 7 “ JunamomeTp || 15 |
| 8 “ Habop npy:xuH pa3Hoi &KeCTKOCTH || 15 |
| 9 || Tpubomerp nabopaTopHbIit || 15 |
10 || MrTatuB mis GpoHTANBHBIX JabopaTopHbBIX || 15
pabot

| 11 “ Becol || 15 |
| 12 || HaGop rups 1115 Becos || 15 |
| 13 || Tepmomerp || 15 |
| 14 || Kanopumerp || 15 |
| 15 || Ilcuxpomerp || 1 |
| 16 || Amniepmerp || 15 |
| 17 || BoasT™merp || 15 |
| 18 || BrIkirouarenb 0QHOIIOIIOCHOM || 15 |
| 19 || WcTounuk nutaHus 1abopaTopHbIN || 15 |
| 20 || Habop coeqnHUTENHHBIX MPOBOJIOB || 15 |

|

| 21 || Pesucropst Ha 20M || 15




| 22 || Pesucropsl Ha 4 Om || 15

|
| 23 || Peocrater maboparopusie, 6 Om || 15 |
| 24 “ CoOuparorue TUH3bI “ 15 |
| 25 || Jlyna | 15 |
| 26 || CrnexTpockor || 15 |
| TexHuueckue cpecTBa 00ydeHus |
| 1 || Kommnprorep MynbTUMe THIHHBIN || 1 |
| 2 “ Ckanep “ 1 |
| 3 “ [Ipunrtep “ 1 |
| 4 || MynbTUMEAUITHBINA TPOSKTOP || 1 |
| 3) “ [IpoekuoHHBIN 3KpaH “ 1 |

Coaepixkanue Kypca

1.BBenenue (4 1)

Cucrtema enuHHI, U3MEpPEHHE (U3MUECKUX BEIMYHH; TOHATHE O MPSAMBIX U KOCBEHHBIX H3MEPEHHSIX;
IIpaBWJla W3MEPEHUs W BBIUMCIICHMS, MpaBuUia JAECUCTBUA HaJ NPUOIMKEHHBIMM YHUCIIaMH{; INpaBuiIa
orpeJiesieHUs! a0COIIOTHBIX U OTHOCUTEBHBIX MTOTPELIHOCTEH; METOAbI YUeTa MOorpelHocTei
JlaGopaTopHbie pabOThI

1.0npeneneHue IeHbl JeNeHHMs MIKajlbl M HMHCTPYMEHTAJbHOW IMOIPEIIHOCTH MpUOOpPOB (JIMHEWUKH,
MEH3ypKH, 4acOB)

2.M3yuenue npaBui MOJIb30BaHUS IITAHTEHUUPKYJIEM U MUKPOMETPOM.

2.Mexanuyeckue siBjieHus (13 4)

Macca, TJIOTHOCTb, CHJIa YNPYTOCTH, CHJIa TPEHHUs, aedopMariusi, >KECTKOCTb, MEPHOA KoJeOaHHH,
4acToTa, cuiia ApxuMe/a, HaKIIOHHAs TUIOCKOCTh, KO (UIIMEHT MOJIE3HOTO ACUCTBUS; KojJeOaTenpHOe
JBUKEHHE, TApMOHUYECKUE KOJIeOaHUsl.

JlaGopaTopHble paboThI

1.Onpenenenue MIOTHOCTH BELIECTBA IIOCPEACTBOM IITAHTC€HIIMPKYJISI U TEXHUUECKUX BECOB.
2.M3MmepeHne BBITAIKUBAIOIIEH CUIIBI.

3.M3mepeHnue )KeCTKOCTH NPY>KUHBI.

4.MlccnenoBanue 3aBUCHMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTENEHU AepopMaluu
MPYKUHBI.

5.Pupenenenue ko3 duumenta TpeHus Ha TpuOOMeETpE.

6.ccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

7.HccnenoBaHue 3aBUCUMOCTH NEPUOJIa U YACTOThI KOJIeOaHUI MaTeMaTHYeCKOrO MasiTHUKA OT JJIMHBI
HUTHU.

8. M3yueHuwe JBWXKEHHS M0 HAKJIOHHOM IUIOCKOCTH, oOmpeseneHue ee Kod(pQHUIMEeHTa IO0JIe3HOro
JNEUCTBUA.

9. [Iposepka hopmyITbl HEHTPOCTPEMHUTEITHHOM CHUJTBI.

TensioBble siBjaeHus (5)

Temmeparypa. [IpuMeps! pa3IMUHBIX 3HAYEHUN TEMIIEpaTyphl B MIPUPOJE U TEXHUKE. TemnepaTrypHble
mikansl. CoOBpeMeHHbIE METO/Ibl U3MEPEHHS yIeIbHON TEIJIOEMKOCTH BellecTBa. BrnaxHocTs. 3HaueHue
BJIQ)KHOCTH B JKUBOH MPUPOJE U TEXHUKE.

JlaGopaTopHble paboThI

1.M3yuenue npaBui MoJiIb30BaHMsI JKUAKOCTHBIM TEPMOMETPOM.

2.MccnenoBanue 3aBUCHMOCTH CKOPOCTH OCTBIBAHUS Tella OT Pa3HOCTH TEMIIEPATYP C OKpYXKaroUleu
CpENON.



3. 3ydeHue npaBuil MoJIb30BaHUS ICUXPOMETPOM.

4.Vcnonp30BaHue KaJOPUMETPUIECKOTO CIOC00a M3MEPEHHs yIIeTbHON TEMJIOEMKOCTH BEIIECTBA IS
00JIBIIIOTO YKcIa 00pasIoB.

DuiekTpuYecKue siBjieHus (7 4)

Cuna Toka, HanpspKeHUe, conpoTuBieHue. [IpuHImm AeiicTBUS N3MEPUTENBHBIX PUOOPOB: aMIIEpMETpa,
BOJIbTMETPA, OMMETPA; MOIIIHOCTb, BUJIbI COCITUHEHUSI.

JlabopaTopnbie pabOThI

1.0Omnpenenenue yaeabHOr0 CONPOTUBICHUS IPOBOAHHKA.

2.0npeneneHue COMPOTUBIICHUS U MOIITHOCTH, TTOTPEOIISIEMOM IIEKTPUUECKON JTaMITOYKOM.
3.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHMKAIOLIEW B IPOBOJHUKE, OT HANPSKEHUS Ha KOHLIAX
MIPOBOJIHUKA.

4.9kcniepUMeHTalIbHAs MIPOBEPKa MpaBUIIa JJIsl SJIEKTPUUECKOr0 HAMPSKEHUsS MPU MOCIEI0BATEIIbHOM
COEJIMHEHHE JIBYX IIPOBOAHUKOB.

5. DKcnepuMeHTalbHasl MpOBEpKa MpaBuja A CHJIBI TOKAa MPU MapajUIeIbHOM COEAUMHEHHUE ABYX
MIPOBOJHUKOB.

Onruyeckue siBjaenus (5 4)

Tounkas muH3a, cobuparoiias JMH3a, pacCEUBAIOIIAs JIMH3a, ONTUYECKUH LIEHTP JIMH3bI, (POpMysIa TOHKOM
JIUH3BI, ONITHYECKAsl CUJIA JTMH3BI, (POKYyCHOE paccTosiHue TUH3BI. CrieKTp. BUasl criekTpoB
JlaboparopHbie pabOThI

1.i3mepeHne onTruYeCcKOi CUIIbl JIMH3BI.

2.0mnpenenenre (HOKYCHOTO PacCTOSHUSI COOMpPArOIIEH JIMH3BI METOAOM ITapalIaKca.

3. OnpeneneHue yBeIUUEHUS JIyIIbL.

4. HabnroieHre CeKTPOB: CIUIONIHBIX, TUHEHYAThIX U MOTJIOMIECHUS.

Ne/Tema| Conep:xanue Buabi BHEypoO4HOii | PopMbI
AeATeJIbHOCTH

BBenenne

1.1 Cucrema egunaui, noHsarue o || Ilo3naBaTenbHas AesITEIHLHOCTD Pacckas, Oecena
MPSIMBIX u KOCBEHHBIX
U3MEPEHUSX

2.2 [TpaBuiia onpezenenus || [losnaBaTenbHas AesITENbHOCTD Pacckas, 6ecena
a0COTIOTHBIX u
OTHOCHTEJBbHBIX
MOIPEIIHOCTEN

3.3 Onpenenenue 1eHsl neneHus || Tpymosas (mpomsBoactBeHHas) || CamocrosiTenbHas
MIKAJIbI U WHCTPYMEHTAIBHOW || IEATEIbHOCTD pabota B mapax
HOTPEIIHOCTH TPUOOPOB

4.4 N3yuenne npasun || Tpynosas (mpousBoactBeHHas) || IlpakTuueckoe
M0JIb30BaHUs JeSITENIbHOCTD 3aHATHE
MITaHTCHITUPKYJIEM u
MHUKPOMETPOM

| Mexannueckue BJICHUSA

| 5.1 Macca, I0THOCTb. || Ilo3HaBaTenbHast NEATENBHOCTD || becena
6.2 Ornpenenenne moTHoctH || TpynoBas (mpousBoacTBeHHas) || CamocTosTENbHAS
BEILIECTBA MIOCPEACTBOM || JESITEIBHOCTD pabota B mapax
LITAHT€HIIUPKYJIS "
TEXHUUYECKUX BECOB.




7.3

Cuita ynpyroctu, cujia TpeHHst ” [To3naBarenbHas IEATENBHOCTD

|| Pacckas, 0ecena

8.4 N3mepenne xecTkocTH || TpymoBas (mpomsBoactBeHHas) || CamocTosiTenbHas
PYKUHBI JeSITeNIbHOCTD pabota B mapax
9.5 Uccnenoanune 3aBucumoctH || TpynoBas (mpousBoactBenHas) || MccrnenoBarensckas
CHJIBI YOPYTOCTH, || JeSTEIbHOCTD pabota
BO3HUKAIOIIEH B MPYKUHE, OT
CTETEeHH nedopmManuu
PYKUHBI
10.6 Onpenenenne kodddunuenta || Tpynoas (mpousBoactBeHHas) || [IpakTuueckoe
TpeHus Ha TpuOoMeTpe JeSITeNIbHOCTD 3aHATHE,
CaMOCTOSITeNIbHAs
pabora B mapax
11.7 UccnenoBanne 3aBucumoctu || TpymoBas (npousBoactBeHHas) || MiccnenoBarenbekas
CWJIBI  TPEHHUS OT  CHIIBI || EATENbHOCTh pabora,
HOPMAJIBHOTO JIaBJICHUS CaMoCTOSITeNIbHAs
pabora B mapax
| 12.8 | Cuna Apxumena | [To3naBarenbHast 1EATEINBHOCTh | becena
13.9 N3mepenune BbolTankuBatouieil | Tpynosas (mpousBoactBeHHas) || MccrnenoBarenbckas
CHJTBI JESATEIILHOCTD pabora,
CaMoCTOsITeNIbHAs
pabora B mapax
14.10 Haknonnas IUIOCKOCTD, || ITo3HaBaTenpHas OesITCIILHOCTD becena,
KOdppunreHT none3Horo || Tpynosas (TpOM3BOJICTBEHHAS) || IPAKTHYECKOE
JICUCTBUA. N3ydenue || nearenbHOCTh 3aHSTHE
JBUKEHHS TeJa 10 HAaKJIOHHON
IUIOCKOCTH, ONpEICIICHUuEe ee
KoddpuimeHTa MOJIE3HOTO
JeUCTBUA
15.11 KonebarensHoe newkenue. || Ilo3HaBaTenpHas IeITEILHOCTD Pacckas, 0ecena
[Tepuon xonebanwmii, yacToTa.
16.12 UccnenoBanme 3aBucumoctu || TpynoBas (nmpomsBoactBeHHas) || MccnenoBarenbekas
nepuojaa " YaCTOTHI || JeSITeTHHOCTD pabora,
KoJe0aHUN MaTeMaTH4ecKOro CaMoCTOsITeNbHAs
MasiTHUKA OT JUIMHBI HUTH pabota B mapax
17.13 | IIpoBepka ¢dopmyisl || TpynoBas (mpousBoacTBeHHas) || Pabora B rpynmax
HEHTPOCTPEMUTEILHON CHIIBI JeSATEIILHOCTh
TenoBble ABIEHUSA
18.1 Temneparypa. N3yuenue || [lo3naBarenbHas nesATEIbHOCT becena, pabora co
MPaBHII nonb3oBanus || Tpynoas (Tpou3BOACTBEHHAA) || CLIPaBOYHOMN
KUJIKOCTHBIM TEPMOMETPOM. JeSTeIbHOCTD TUTEepaTypont
19.2 Hccnenoanne 3aBucuMocTH || TpymoBas (mpomusBoacTBenHas) || MccnenoBarensckas
CKOPOCTH OCTBIBaHHS Tella OT || IeATEIbHOCTh pabota
pazHOCTH  TeMIeparyp ¢
OKPYXKaIOIIEH CPEION.




20.3 CoBpemeHHbIE Metobl || [lo3HaBarenbHas 1eATEIbLHOCTD becena,
U3MEPEHHUS yACTBHOM UCCIIeIOBATENbCKAS
TEIJIOEMKOCTH BELIECTBA. pabora, pabora ¢
JOIIOTHUTEIEHOU
JIUTEePATYy POt
214 Bnaxunocte. U3yuenue npaBui || [lo3HaBarenbHas A€SATEIbHOCTD becena,
MOJIb30BaHUs TicuxpomerpoM. || TpymoBast (TpOM3BOICTBEHHAS) || IPAKTHUECKOE
JeSITeNIbHOCTD 3aHSTHE
22.5 Hcnonb3zoBanue TpynoBas (mpomsBojcTBeHHas) || TBopueckas padora,
KaJIOPUMETPUUYECKOTO CIOCOo0a || MesATEIbHOCTh CaMOCTOATENbHAS

U3MEpEHUs YACIBHOU
TEIUIOEMKOCTH BEILECTBA IS

00JIBIIIOTO YKclia 00pa3IoB

pabora B mapax

3J'ICKTpI/I‘{eCKI/Ie ABJICHUA

23.1 Cuna Toka, HampspkeHue. || [lo3HaBarenbHas neATEIHLHOCTD HccnenoBarensckas
UccnenoBanme 3aBucumoctu || TpynoBas (mpow3BoACTBEeHHAA) || pabora,

CWJIBI TOKa, BO3HMKAIOIIEW B || IEATEIbHOCTh CaMOCTOSITENIbHAs
NPOBOJHUKE, OT HAIPSHKCHUS pabora B mapax
Ha KOHIIaX IPOBO/IHUKA.

24.2 ConpoTusieHue. [lo3HnaBarenbHast 1EATEIBHOCTh [IpakTnueckoe
Ornpenenenue yaenbHoro || TpynoBas (mpou3BoACTBeHHAs) || 3aHsATHE, Oecena
COINPOTHUBIICHUS IPOBOJIHUKA. || €ATEIbHOCTh

25.3 MoIHOCTb. Omnpenenenue || [lo3HaBaTenbHas AesITENbHOCTD [TpakTueckoe
COMPOTHUBIIEHUSI U MOUIHOCTH, || TpymoBas (Mpou3BOICTBEHHAs) || 3aHATHE, CTIOBECHBII
OTpeOJIIEMOM IIEKTPUUECKON || 1eATENbHOCTh
JIAMITOYKOM

26.4 Buast coenuHeHui. || Ilo3HaBaTenbHas N€ATEILHOCTh [IpakTnueckoe
DKcrnepuMeHTalbHAS Tpynosas (mpou3BoACTBEHHas) || 3aHsATHE, Oecena
poBEpKa IpaBuIIa JUISL || JeSATEIbHOCTh
DIIEKTPUYECKOTO HANPSHKCHUS
npu NOCJIe10BaTEIbHOM
COEIMHEHUU TIBYX
IPOBOJTHUKOB.

27.5 OKcrepuMeHTaIbHAs Tpynosas (mpousBoactBeHHas) || IIpakTuueckas
IIpOBEpPKa NpaBHUJa JIJSl CHIIBI || EATEIbHOCTh pabota, 6ecena
TOKa TpU  MapayieIbHOM
COEIMHEHUU IBYX
IIPOBOJTHUKOB

28.6 [TpuntIUI nericreus || Ilo3HaBaTenpHas AeITENLHOCTD CamocrosTenpHas
U3MEPUTEIBHBIX PHOOPOB pabota

29.7 Onekrtpobe3omactHocTh  TipH || TpymoBas  (mpomsBojactBeHHas1) || [TpoexTHast
pabote Cc || medareabHOCTH IeSTeTbHOCTD

AIIEKTPOU3MEPUTETHLHBIMU
npubopamu

Onrunuyeckue ABJICHUA




30.1 Bunasl JINH3. Nsmepenue || [lo3HaBarenbHas AeATEIBHOCTD [IpakTrueckoe

OHTHHGCKOﬁ CHUJIbI JINMH3BI. 3aHATHUC

31.2 ®dopmyna ToHKOW  JsmH3BL || [lo3HaBaTenbHas NEATEILHOCTH Becena,
Onpenencuue (hoxycHOTO MIPAKTUIECKOE
paccTosHuUs coOuparorien 3aHSITHE

JIMH3bI METOAOM ITapaJlylakCa

32.3 Onpenenenue yBenudeHus || TpymoBas (mpousBoactBeHHas1) || CamocTosiTebHas
JIMH3BL. JeSTeIbHOCTD pabota
| 334 | Cnektp. Buasl ciekTpos. || Tlo3HaBaTenbpHas NeITEIbHOCTE || becena, pacckas
34.5 Hab6ntonenue cnekTpoB: || TpynoBas (npousBoactBenHas) || becena,
CIUIONIHBIX, JIMHEWYATBIX W || IEATEIBHOCTh CaMOCTOSITeNIbHAS
MOTJIOLICHHUS. pabota

IInanupyemble pe3yabTaThl

[Tocine wM3ydeHHs MpOrpaMMbl BHEYPOUHOH JesTeabHOCTH «®DH3WKa B 3a/a4ax U IKCICPUMEHTAX)
oOyyaromuecs:

- CHCTEMATHU3HPYIOT TEOPETUYCCKHE 3HAHUS U YMEHHS 10 PEIICHUIO CTaHJIAPTHBIX, HECTAHIAPTHBIX,
TEXHUYECKHX M OJIMMITHATHBIX 33]1a4 Pa3IMYHBIMUA METOIaMHU;

- BBIPa0OTAIOT MHIMBUAYAIbHBIN CTHIIb PeIeHUs (PU3NYECKHX 3a/1a4.

- COBepHICHCTBYIOT YMGHI/UI Ha HpaKTI/IKe I10JIBb30BaTHCA HpI/I60paMI/I, HpOBOZII/ITI) I/I3MepeHI/I$[
(bu3HUeCKUX BeNUYUH (OMPeaeATh EHY JACTICHUs, CHUMATh MOKa3aHUs1, COOII0IaTh MPaBUIa TEXHUKH
0€301acHOCTH);

- HayyaTcsl MOJIb30BaThCs MPUOOpaMu, ¢ KOTOPHIMU HE CTAJIKMBAIOTCS HAa YPOKax (PU3UKHU B OCHOBHOM
LIKOJIE,;
- pa3paboTaloT ¥ CKOHCTPYUPYIOT MPUOOPHI M MOJENH I MocheaAyoleil paboThl B kKabuHeTe GUZUKH.

- COBEpIICHCTBYIOT HAaBBIKM IHCBMEHHOM M YCTHOM pE€YM B TMPOLECCE HAMUCAHUA
UCCIIEIOBATENbCKUX pPA0OT, HMHCTPYKUMH K BBIMOJHEHHBIM MOJAEISIM M mpuOopam, IpH
BBICTYIUIEHHUSAX HA HAYYHO — MPAKTUYECKUX KOH(PEPEHIUAX PA3IUUYHbIX YPOBHEH.

- OIpeNeNAT JanbHelliee HanpaBIeHUe pa3BUTHS CBOUX CIIOCOOHOCTEH, cepy HAYyUHBIX UHTEPECOB,
OIpesieNATcss ¢ BBIOOPOM JAIbHEHMINEr0 00pa30oBaTENbHOIO MapIIPYTa, JAJbHEHIIEro MpoQuis
o0OyueHus B cTapiuei mKoie.

Hpe)IMeTHI)IMI/I pe3yJbTaTaMu NNPOrpaMmabl BHepr‘{HOﬁ HECATCJIbHOCTH ABJAIOTCH:

1. yMeHue mojb30BaThCcs METOAAMU HAYYHOTO MO3HAHMS, MPOBOJAUTH HAOIIOAEHUS, MJIaHUPOBATh U
IIPOBOAMTD IKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl HU3MEPEHMUI;

2. HAY4YUTHCS MOJIb30BAThCS N3MEPUTENIbHBIMU TPHUOOpaMu (BECHI, TMHAMOMETP, TEPMOMET)), COOMpPATh
HECJIOKHbBIE KCIIEPUMEHTAIbHbIE YCTAHOBKH JJIs1 IPOBEJCHUS POCTEUIITNX OMBITOB;

3. pa3BUTHE 2JIEMEHTOB TEOPETUUECKOTO MBIIIJIEHUS HA OCHOBE (POPMUPOBAHMSI YMEHUN YCTaHABIMBATh
(baxThl, BBIACTATH [VIABHOE B U3yYaeMOM SBJICHHH, BBIABISATH PUUUHHO-CIIEACTBEHHBIE CBSI3H MEXITY
BEJIMYMHAMU, KOTOPBIE €r0 XapaKTepU3yIOT, BEIIBUTaTh THIIOTE3bI, (POPMYIHUPOBATH BHIBOJIBL;

4. pa3zBUTHE KOMMYHHMKAaTUBHBIX YMEHUN: JOKJIAbIBATh O PE3yJIbTaTax 3KCIEPUMEHTA, KPAaTKO U TOYHO
0TBEYaTh Ha BOIPOCHI, HCIOIB30BATh CIPABOYHYIO JIUTEPATYPY U APYTHe UCTOYHUKH WHPOPMALIUH.

MeTanpeaMeTHBIMHU pe3yibTaTaAMM IPOrPAMMBbI BHEYPOYHOM AeSITEILHOCTH SABJISIOTCH:

1. OBJIaICHHUEC HABBIKAMH CaAMOCTOATCIIBHOI'O HpHOGpCTCHI/I}I HOBBIX 3HaHHI>i, OopraHu3anuun y‘-IC6HOfI
ACATCIIBHOCTH, ITOCTAaHOBKHU ueneﬁ, IIaHUPOBAHUA, CAMOKOHTPOJISI M OLCHKHU PC3YJIbTATOB CBOEH



JESATENIBHOCTH, YMEHUSIMU NIPEABUIETH BO3MOKHBIE PE3YJIbTAThl CBOUX JAECHCTBHIL;

2. npuoOpeTeHre OMbITa CAMOCTOSTEIHLHOTO ITOMCKA aHAIM3a U 0TOOpa MH(POPMAITUH C UCTIONIb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB M HOBBIX MH(OPMAITMOHHBIX TEXHOJOTHHA JIJIsl PELICHUs SKCTIEPUMEHTABHBIX
3a/1a4;

3. ¢dopmupoBaHue yMeHHIl paboTaTh B TPYMIE C BBIIOJIHEHHWEM PA3IHYHBIX COIMAIBHBIX POJICH,
MPEJICTaBIIATh U OTCTAUBATh CBOM B3IUISAJIbI U YOEKICHUS, BECTH IUCKYCCHIO;

4. oBllaieHUE HKCIIEPUMEHTAIIbHBIMU METOIAMH pELICHUs 3a/1a4.

JINYHOCTHBIMHM pe3yJIbTATAMHU MPOTrPAMMbI BHEYPOUHOIi 1eSITeIbHOCTH SIBJISIIOTCS:

1. chopMuUpOBaHHOCTDH MO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yUaImxcs;

2. caMOCTOSITETIbHOCTh B MPHOOPETCHUN HOBBIX 3HAHWH U PAKTHYECKUX YMEHHIA;

3. mpuobOpereHHe yMEHHs CTaBHTh Iepe] COoO0Oil IO3HAaBaTeNbHBIC LENH, BBIIBUTATh THUIIOTE3BI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHHS;

4. mpuoOpeTeHNe MOJIOKUTENFHOTO SMOIIMOHAIBHOTO OTHOIICHHS K OKPY>KaIOLIeH MPUPOIE U CaMOMY
cebe KaK 4acTu NpUPOIBL.



TemaTnueckuii miian

No || HaumenoBanue pazaena | KomnuectBo yacos |
BCEro Teopus MPAKTHKA

| 1 ” Beenenne || 4 || 2 “ 2 |
| 2 || MexaHUYeCcKUe SBJICHUS || 13 || 3 || 10 |
| 3 ” TenoBbIe SBICHUS || 5 || 1 “ 4 |
| 4 || DNEeKTpUUECKUE SBICHUS || 7 || 2 || ) |
| 5 “ OnTuyeckue sBICHHUS || 5 || 1 “ 4 |
[ Beero E E E |

Cnucok JIuTepaTypsbl VI yYaLIHXCS

1. EnoxoBuu A.C. CipaBoyHUK 110 (pU3HMKE W TEXHHKE: Y4eOHOE mocoOue /sl ydamuxcs — 3-€ U3,
nepepad. u gon. — M.: IlpocBemenue, 1989. — 223 c.

2. [Mokposckuit C.d. Habmonait u uccnenyit cam. — M.: [IpocBemenue, 1966. — 143 c.

3.TMA-2013: Dx3ameH B HOBOII hopme: Pusnka 9 kinacc. TpeHHpOBOYHBIE BapUAHTHI YK3aMEHAIIMOHHBIX
paboT AJIs MPOBEICHUS TOCYaPCTBEHHOM UTOTOBOM aTTecTanuy B HOBOH (hopme/aBt.-coct. E.E.Kampena,
M.IO.lemunioBa.-M.:Actpens, 2012

Cnucok JuTepaTypsl VI yYUTeIeH

1. BypoB B.A. ®poHTaibHble 3KCIIEpUMEHTaNIbHBIE 3a1aHus 10 u3uke B 8 kinaccax. — M.: [IpocBerienue,
1987. - 63 c.

2. BypoB B.A. ®poHTanbHbIe SKCIIEpUMEHTAIbHBIE 3a1aHus 1o ¢usuke B 10 kiacce. — M.: [IpocBemienue,
1985. - 48 c.

3. Kabapaua O. @., OpnoB B.A. DxcnepumenTtanbHble 3amanus 1o ¢usuke. 9-10 kmaccer: YuebHoe
nocoOue /I yqamxcs oo1eoopazoBaTeabHbIX yupexaeHuil. — M.: BepOym, 2001. — 148 c.

4. Huxudopos I'.I'. Ilorpemuoctn u3mMepeHuil npy BBIMOJHEHUN JIAOOPATOPHBIX paboT mo Qusmke.7-
11xn. —M.: Ipoa,2004.-112 c.

5. Ilokposckuii A.A., bBypos B.A. IIpaktukym no ¢usuke B cpeaneit mkose. [locoGue uist yunrens mnoj
penakuueir  A.A. IlokpoBckoro. T'ocymapcTBeHHOE — y4eOHO-TENArOTUYECKOE  M3/IaTEIhCTBO
Munuctepctsa npocsemienuss PCOCP, -M., 1963.

6. Cromxkuii JI.P. ®usnueckue BenuuuHbl U uX eauHUIBl: CrnpaBoynuk. Kuura mist yuurtens.-M.:
[Ipocsemienue, 1984.-239c.

7. IlpumepHble mporpaMMbl 1o y4eOHbIM npeameram. ®usuka.7-9 kiaccel. EcrecTBo3HaHME.5 kiacc.:
[Ipoekrt. -2-¢ uzganue. - M.: [Ipocsemenne ,2010.-80 c.-(cTanmapThl BTOPOTO MOKOJICHHUS)

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECypPChl

1. festival.1september.ru

2. ria- stk.ru -XKypuan Mup u3mepeHuit

3. ru.wikipedia.orq

4.school-collection.edu.ru -karanor-pecypcel o Gpu3MKe



http://festival.1september.ru/
http://stk.ru/
http://ru.wikipedia.orq/
http://4.school-collection.edu.ru/
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