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IlosicHuTeEILHAS 3aMUCKA

HamnpaBieHHOCTB ITpOorpamMmel — €CTECTBEHHOHAYYHAs.
Bun nporpammsl — MoinUIIPOBaHHAS.

AKTYaJIbHOCTH IIPOTPAMMBI

OKCIIEpUMEHT SBJIAETCS MCTOYHMKOM 3HAHMM M KpUTEpUEM HUX HMCTUHHOCTH B Hayke.
Konnenmust coBpeMeHHOro 00pa30BaHUs MOJPa3yMEBAET, YTO B y4eOHOM SKCHEPUMEHTE BEHYILYIO
pOJb  JTOJDKEH 3aHATh  CaMOCTOSATEIBHBIM  MCCIENOBATEIbCKANM  YYEHHYECKHM  OKCIEPUMEHT.
CoBpeMeHHbIE JKCIIEPHUMEHTAIBHBIE HCCIEIOBAaHUS 1O (HU3MKE YKE TPYAHO MpPEICTaBUTh 0e3
WCTIOJIb30BAHMUS HE TOJIBKO aHAJIOTOBBIX, HO U MU(POBBIX H3MEPUTEIBHBIX TPHOOPOB. B denepanpHom
rocyJIapCTBEHHOM oOpa3oBaTenibHOM crangapre (mamee — OI'OC) mpommcano, 4Tto OJHUM U3
YHUBEpPCaJIbHBIX Y4eOHBIX JedcTBui (nanee — YVY/I), mpuoOperaeMbIX y4aluMuUcs, JOJKHO CTaTh
YMEHHE «IIPOBEJICHUS OIBITOB, MPOCTHIX IKCIEPUMEHTAIbHBIX UCCIEI0BAHUM, MPAMBIX U KOCBEHHBIX
M3MEpPEHUH C UCII0JIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOBY.

Y4eOHbI DKCIEPUMEHT M0 (PU3MKe, MPOBOJUMBIM HA TPAJAUIIMOHHOM oOOpymoBaHuu (06e3
MpUMEHEHHsI LU(POBBIX J1abopaTopHil), HE MOXET B IOJHOM Mepe o0ecneuuThb pelIeHue BCeX
o0pa3oBaTeNIbHBIX 33J]a4 B COBPEMEHHOM LIKOJIE.

HoBele coumanbHble 3ampochl ONPEAEsAloT Leau o00pa3oBaHUs Kak OOMIEKYIbTYPHOE,
JUYHOCTHOE U TIO3HABAaTeJIbHOE pa3BUTHE Yy4YalllMXCs, OOECHeunBaollee TaKyl0 KIIOUYEBYIO
KOMIIETSHIINIO 00pa30BaHus, KaK «HAYYUTh YUUThHCS». BakHeWIel 3amayeii COBpEMEHHON CHCTEMBI
JOTIOTHUTEIBHOTO O00Opa3oBaHUs fABIAETCS (OPMHpPOBaHUE YUEOHBIX NEHCTBUH, 00ecredrBarONINX
IIKOJIbBHUKAM YMEHHE YUYUThCS, CIOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPILIEHCTBOBAHUIO.

Ilegarornyeckas mesjaecoo0pa3sHOCTb MPOrPpaMMBbI

[lemarormdeckasi 1eIeCOO0OPA3HOCTh TPOSIBISICTCS. B BO3MOXKHOCTH — WHAWBUIYaJU3AIHH
00pa3oBaTeIbHOW TPACKTOPUHU ydamerocs s (GopMUpOBaHUS TaKMX JHYHOCTHBIX PE3yJIbTaTOB Kak
«TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEH
xu3HU». OOyueHme Mo mporpamMme «IKCIEpUMEHTaIbHAsS (QH3MKa» pPACHIMPSET, YIIYOIseT W
JOTIOJTHSET Oa30BbIe 3HAHUS, TACT BO3MOYKHOCTh IMPOSIBUThH M Pa3BUTh MOTCHIIHAILHBIC BO3MOKHOCTH U
CIOCOOHOCTH PEeOCHKA, PUYEM IMPOLECC ITOT MPOUCXOJUT B KOMGMOPTHOM ISl pa3BUTHS JIMYHOCTH
00CTaHOBKE.

[IpU3HAHHBIMU TOAXOJAMH 3]IECh BBICTYIAIOT JEATEILHOCTHO-OPUEHTUPOBAHHOE OOYYEHUE;
yUeHHe, HalpaBICHHOE Ha peuieHue MpodiieM (3ajad); MPOEKTHO-HUCCIICAOBATENLCKUE (POPMBI
opranuzaiuu oOydenus. McmosbzoBanue JIOO B mpormecce oOydeHHs MPEAIIOaracT peaan3aiuio
NPUHIMIA CYOBEKTHOCTH W BKJIIOUCHHE B y4eOHOE 3aHATHE NPUEMOB M METOJIOB aKTyalH3alllH
CyOBEKTHOTO OTIbITa YYaIerocs.

AJpecat nporpamMmabi:

[IporpamMma paccumrana st oOyuatomuxcs 14-15 ner. Ilporpamma moctymHa Juisl JeTew,
MPOSIBUBIIKUX BBIAAIONINECS CIIOCOOHOCTU (OJapeHHbIE), NeTel C OrpaHHMYEHHBIMU BO3MOXHOCTAMU
3I0pOBbsS (HapyIlIeHUE 3pEHHS U CIyXa), AeTel, HaXOAAUIUXCs B TPYAHOU KU3HEHHOM CUTYaIUH.

[IporpamMmma mpemHazHadyeHa A7 OOYYArOIIUXCS, WHTEPECYIOIIMXCS MPEAMETOM, OJapEHHBIX
yyalluxcss W HampaBjeHa Ha oOecreueHue JOMOJHUTEIBHON TEOPETUYECKON M MPaKTUYECKOM
MOATOTOBKM 1O  MPOBENEHUI0  (PU3UYECKOTO  OJKCIEPUMEHTa U PAa3BUTHE  TBOPYECKHX,
WMHTEJUIEKTYaTbHBIX U UCCIEA0BATEIBCKUX CITIOCOOHOCTEH.

Cpok ocBoeHust mporpamMmsl: | rox.
O0beM nporpammel: 180 akaeMUuecKkux vaca.

PexuMm 3aHATHH: 5 akageMUYECKUX YacOB B HEJIEIIO.

Yuebnas rpynna: o 10 yqammuxcs.



®opma opranu3anuu o6pa3oBaTeIbHOrO NMpouecca: GpoHTaIbHAS, TPYIIIIOBAs

YciaoBusa peaaun3anvm nporpaMmmMmabl
Texnuueckoe obecneuenue 06pa3oeameﬂbnozo npouyecca:

1.

2
3.
4.
5

[TepconanbpHBIH KOMIBIOTEP (HOYTOYK).

Komonku.

[IpoexTop MynbTUMEIUNHBIN.

Hudposas madoparopus o gusuke PodukJlao.

ObopynoBanus 1yist IpOBeNEHHS (PU3MYECKHUX OIBITOB M AKCTIEPUMEHTOB.

@ opMbl IPOBEICHUSA 3aAHATHI:

JICKIIMS;
caMOCTOsITeNIbHAs paboTa;
MIPAKTHUYECKOE 3aHSATHE.

e nporpaMmmsi:
cDOpMI/IpOBaHI/IC I/ICCJIGILOBaTeJII)CKOfI KOMIICTCHIIMKU YyYallUuXCAd IMOCPECACTBOM MPOBCIACHUSA
(U3MYECKOTO IKCIIEPUMEHTA.

3agauu:
oopazosamenvHble:

OBJIaJICHUE HABBIKAMH PEIICHUS KCIECPUMEHTAIBHBIX 3a/1ad 10 (DPU3MKE W MMPOBEICHUS
(bU3MYECKOTO SKCIIEPUMEHTA;

oOecrieueHHe YMEHUH W HABBIKOB TPOBEIACHHS TPSIMBIX M KOCBEHHBIX HM3MEPECHUH W
OIICHKA UX MOTPEIIHOCTEH;

(¢bopMupoBaHHE TOHATHS 3HAYMMOCTH OSKCIEPUMEHTa NpPU H3YUYEHUU SIBIICHUS WIH
nporecca;

obecrieueHre (HOPMUPOBAHUS Y YUAIIUXCS YMEHHH M HaBBIKOB paOOTHI C IpHOOpamMu U
YCTpOICTBaMUu;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB TMPU BHIIOJHEHUH HOKCIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUH C UCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MMOHUMAaHHE Pa3Iu4uid MeXIy UCXOJHBIMU (haKTaMU U TUIOTE3aMU Ui UX 0OBSCHEHUS,
TEOPETUYECKUMHU MOJICNIIMU U pPEANbHBIMU OOBEKTaMH, OBJaJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU JIEHCTBUSMHU Ha MpHUMeEpax TUIoTe3 i 0ObsICHEHUS U3BECTHBIX (DAaKTOB U
9KCIEPUMEHTAJIbHOW MPOBEPKH BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETHUYECKHUX
MO/IeJIeH MPOIECCOB WM SIBJICHUI;

pazeusarouiue:

COBEPUICHCTBOBAHUE IIOJyYEHHBIX B OCHOBHOM KypC€ 3HAHUW U YMEHUM;

pa3BUTHE YMEHUH M HAaBBIKOB YYAIlUXCS CAMOCTOSTENIBHO paboTaTh C HAy4dHO-
MOIIYJISIPHOM JIUTEPATYpPOU;

YMEHUH NPaKTUYECKU MPUMEHSTh (PU3NUECKUE 3HAHUS B XKU3HH;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

(bopMUpOBaHHE Y yJAITUXCS AKTUBHOCTH U CAMOCTOSTEIbHOCTH;

socnumamelibHble:

BOCIIMTAaHUE YOEXJAEHHOCTH B BO3MOXXHOCTH TIIO3HAaHMS 3aKOHOB IPUPOJBI, B
HE00X0AMMOCTH Pa3yMHOTO MCIOJIb30BaHUS JOCTHKEHUH HAYKH U TEXHUKH;
BOCIIMUTAHUE YBAaXEHUS K TBOPLIAM HAyKHM W TEXHHMKH, OTHOLIEHHS K (PHU3MKE KaK K
3JIEMEHTY 00I1e4eTI0BEYECKOM KYIbTYpPHI.

MOBBIIIEHUE KYJIBTYphI OOLICHHUS U TIOBEICHHUSL.



IInanupyemMsble pe3yJbTaThl.
Jluunocmmuuie pesynomamot:

pa3BUTHE  I[IO3HABATEIIBHBIX  HMHTEPECOB,  HWHTEIUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

yOeXAEHHOCTh B BO3MOXKHOCTU IIO3HAHUS MPUPOJABI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JOCTH)KCHUM HAyKW W TEXHOJOTMH JUId JAJIbHEWILIEro pa3BUTHS
YEJIOBEYECKOro O0OIeCcTBa, YBAKEHHE K TBOpPLIAM HAyKM M TEXHUKU, OTHOIICHHE K
(U3HKE KaK K AIEMEHTY O0IIeYeIOBEYCCKON KYIBTYPHI;

CaMOCTOSITEIHOCTh B MPUOOPETEHUN HOBBIX 3HAHUU U IPAKTUYECKUX YMEHUI;
TOTOBHOCTb K BBIOOPY )KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU
H BO3MOKHOCTSIMU;

MOTHUBAIMS 00pa30BaTEIbHON JIEATETLHOCTH Ha OCHOBE JIMUHOCTHO OPUEHTUPOBAHHOTO
MOJX0a;

(hopMupoBaHHE IEHHOCTHOTO OTHOIIEHUS JpYyr K JApPYry, K YYUTEN0, K aBTOpam
OTKPBITHI U N300peTeHmil, K pe3yabTaTaM o0ydeHusl.

Memanpeomemnuwie pe3ynomamot.

OBJIaJICHUE HABBIKAMH CaMOCTOSITEIILHOTO NMPUOOPETCHUS HOBBIX 3HAHHM, OpraHH3aIiH
y9eOHOU JeITeTbHOCTH, TIOCTAHOBKHU IIEJICH, IJITAHMPOBAHUS, CAMOKOHTPOJISI B OIEHKH
pPE3yJIbTAaTOB CBOCH JIEATSIBHOCTH, YMEHHUSAMHU TPEIBUICTH BO3MOXKHBIC PE3YIbTaThI
CBOUX JIEHCTBHIA;

MMOHUMAaHKE Pa3TUIHiA MEX Ty UCXOAHBIMU (DAKTAMH M THTIOTE3aMHM JUTSI UX OOBSICHEHUS,
TEOPETHICCKIMHU MOJICIIIMA M PEATbHBIMH OOBEKTaMH, OBJIQJICHUE YHHUBEPCAITbHBIMU
y4eOHBIMU JIEHCTBUSMHU Ha MpHUMEpax TUIMOTe3 Uil OObsICHEHHs] U3BECTHBIX (DaKTOB U
9KCIIEPUMEHTAJIbHOW MPOBEPKH BBIJIBUTAEMBIX TUIIOTE3, Pa3zpabOTKH TEOPETUUYECKUX
MO/IeJIel MPOIECCOB WM SIBJICHUI;

(dhopMHpoBaHME YMEHUN BOCIIPUHUMATD, IepepadaThiBaTh U MPEABABIATH HH(OPMAIUIO
B CJIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHaTU3HPOBATh M TepepadaThIBaTh
MOJIyYeHHYI0 MH(GOPMALIMI0O B COOTBETCTBUU C MOCTABIEHHBIMU 33Jla4aMU, BBIJIEISThH
OCHOBHOE COJIEp)KaHHME MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHl Ha
MIOCTaBJICHHBIE BOIIPOCHI U U3JIAraTh €ro;

MpUOOpETEHNE OIbITa CAMOCTOATEIBHOIO MOUCKA, aHalu3a U oTOopa MHGOPMaLUU C
WCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB, U HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTUMN
JUIS pellieHus TO3HABATENIbHBIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKON M AMAIOTHUYECKOM peuu, YMEHHs BbIpakaTb CBOM MBICIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECEHUKA, MOHUMATh €ro TOYKY 3peHHs, MpU3HaBaTh
MIPaBoO JIPYroro 4eioBeKa HA HHOE MHEHHE;

OCBOGHHME TMpPHUEMOB  JIEHCTBUII B  HECTAaHAAPTHBIX  CUTYalMsIX, OBJIAJICHUE
ABPUCTUYECKUMU METOJIAMU PELICHHSI TPOOIIeM;

(dbopmupoBaHre yMEHHI paboTaTh B IPYIIE C BHIMOJHEHHUEM PA3IUYHBIX COLUATBHBIX
poJieH, MPeCTaBIATh U OTCTAUBATh CBOU B3TJISABI M YOKICHHUS, BECTU JUCKYCCHIO.

Ilpeomemmnoie pezynomamot

YMETh COCTABJIATH CXEMY SKCIICPUMCHTA,

COBCPHICHCTBOBATH YMCHHUEC ITPOBOANUTDL OKCIICPUMCHT;,

YMCThb pa6OTaTB C USMCPUTCIIbHBIMU HpI/I60paMI/I;

OBJIAICT YMCHUSAMMU BBIJIBUI'aTb U CTPOUTH MOICIHU JJIA 0OBSICHEHHS pPE3YyJIbTaTOB
OKCIICPUMCHTA,

YMCThb I'PaMOTHO 06pa6aTBIBaTB PE3YJIbTAThI I/ISMepeHI/Iﬁ " pEe3yJIbTAaThbl S3KCIICPUMCHTA,
MpaBHUJIbHO IMMPEACTABIIATE PC3YJIbTATHI SKCIICPUMEHTA B rpa(pnqecxoﬁ (bopMe.



dopMa KOHTPOJIA:
HaGmronenue, onpoc, 0OT4eT, Mpe3eHTalus IPOEKTa, TECTUPOBAHUE.

Buasl koHTpoJisi M GOPMBI ATTECTAIIMU:
1. BxoaHOUW KOHTPOJIb.
2. Tekymuii KOHTPOIb.
3. HWTOroBBIi KOHTPOJIb.

Hcnoab3yemble nmegaroruyeckue TeXHOJIOTUHU:

Konnexmueno — meopueckas OesamenbHOCTb - KOMIUIEKCHAsI NEJAroruyeckasl TEXHOJIOTHUS,
oObenuHsIomas B cede GopMel 00pa3oBaHus, BOCOUTAHUS U ACTETHUECKOTO 00menus. Ee pe3ynprar —
o0mmii ycrex, OKa3pIBAIOIINI TOJI0KHUTEIBHOE BIMSHIE KaK HA KOJUIGKTUB B IIEJIOM, TaK U Ha KaXKI0TO
y4aIerocs B OTACTBHOCTH.

Jluunocmno — opuenmuposannoe odyueHue — 3To Takoe o0yuyeHue, KOTOPOe CTaBUT IJIaBHBIM -
CaMOOBITHOCTh peOEHKa, €r0 CaMOIICHHOCTh CYOBEKTHOCTH MpoIieccoB oOydenus. Llenb mTuyHOCTHO —
OPUEHTHUPOBAHHOTO OOYYEHHS COCTOMT B TOM, 4YTOOBI 3aJ0XKWUTh B pEOCHKE MEXaHU3MBI
caMopeaHn3ali, CaMOpPa3BUTHS, CAMOPETYISIIUN CAaMOBOCIIMTAHHS W JPYTrue, HEOOXOIMMBIE IS
CTaHOBJICHUSI CaMOOBITHOTO O0pa3a W JMaJOTHYECKOTO B3aMMOJCHCTBHS C JIIOJBMH, MPHUPOJIOH,
KYJlIbTYypOH, HUBHIIU3ALUEH.

Ilpobnemnoe o0byuenue — co3laHue B Y4YEOHOU JEATEITHLHOCTH MPOOJEMHBIX CHUTyallMd |
OpraHu3aIis aKTHBHOM CaMOCTOSITEIEHOM NIESITETTPHOCTH yIaIIUXCs TI0 UX Pa3pelIeHHIO, B pe3yIbTaTe
9Yero TPOWCXOJHUT TBOPYECKOE OBJAJCHHE 3HAHWSIMH, YMEHHUSMH, HABBIKAMH, pa3BUBAIOTCS
MBICIIUTEIbHBIE CTIOCOOHOCTH.

Hccneoosamenvckue memoowvl 6 oOyuenuu — JAIOT BO3MOXHOCTh YYal[UMCSl CAMOCTOSITEIbHO
MOTIOJTHATh CBOM 3HAHUS, TIyOOKO BHHKATh B H3Yy4aeMyK TpoOJeMy W TpeAroyiarath IyTH ee
pElIeHHs, YTO BaXXHO NpU (OPMUPOBAHUU MHUPOBO33PEHUS. ITO BAXKHO JJS OMpPEIEICHUS
WHIUBUAYAIbHON TPAEKTOPHUU Pa3BUTHUS KX I0T0 IIKOJbHUKA.

300posvecbepezarowue mexnono2uu - 00pazoBaTeNIbHbIE TEXHOJIOTUM» 1o onpenenenuto H.K.
CMupHOBa, - 3TO BCE T€ IMCHUXOJIOTO-TIEarOrMUeCKUe TEXHOJIOTHH, MPOTrpaMMbl, METOJbI, KOTOPbHIE
HampaBJIGHbl Ha BOCIHUTAaHUE Y Yy4YalIUXCid KYJIbTYpbl 370POBbS, JIMYHOCTHBIX KadecTs,
CHOCOOCTBYIOUIMX €0 COXPAaHEHHUIO U YKpEeIUIeHHIO, (JOpMUPOBAHUE IMPEACTABICHUS O 3I0pPOBbE KaK
LIEHHOCTH, MOTUBALIUIO HA BEJICHHE 3/I0POBOT0 00pasa KU3HHU.



Y4yeOHBIH MJIaH

Ne n/nt Hasganue pasnena, KosmmuecTBo yacos ®opmsbl
TEMBI Beero Teopus TpakTika aTTeCTalUU/KOHTPOJIS
1 Beenenne. OcHOBBI BxoaHOM KOHTPOJIb
NpoBeeHUs! PU3MIECKOro 82 14 68 Texymmuii KOHTPOJIb
IKCIEPUMEHTA
2 JleMOHCTpAIMOHHBbII{ 80 16 64 Texymmuii KOHTPOJIb
IKCIEPUMEHT.
3 HccaenoBarenbekas 18 6 12 Texymmuii KOHTPOJIb
pabora no ¢puszuke WTtoroBsiii KOHTPOJIb
HTOIO 180 36 144




Conepxxanue y4eOHOro njiaHa

Pa3nes 1. Beenenue. OcHOBBI poBeieHUs (PU3MUECKOro IKCIIEPUMEHTA

Teopus: Texuuka 6€30MaCHOCTH IpU pabOTe C U3MEPUTEIBLHBIMU MTPUOOPAMH M YCTAHOBKAMU,
WHCcTpyKIMs 1O OXpaHe Tpylda MPH BHIIOJIHEHUH Ja0OpaTOpHBIX paboT mo ¢usuke. OU3NUECKUit
HKCIEPUMEHT KaK TJaBHBIN METOJ M3y4eHHs (PU3MUECKUX SBICHHUUA. DTarmbl, COACPKaHUE U MOPSAIOK
BBITIOJTHEHUST (PU3UYECKOTO IKCIEepuMeHTa. BwIOop 000pyaoBaHMs, TPUCIIOCOOICHNUN, KOHTPOILHO-
M3MEpPUTENBbHON anmnapaTypsl AJs BBIIOJHEHUS HccieqoBaHuil. du3nueckre BEIMYUHbBI U CIIOCOOBI UX
n3MepeHus. llpsmbple W KOCBEHHBIE HU3MEpeHUs. AOCONIOTHAas W OTHOCUTENIbHAS TOTPEIIHOCTh
m3mepenuit. [IpaBuna 3amucu pe3ynbTaToB 3KcnepumeHTa. OKpyrieHue pe3yinbTaTOB H3MEpPEHUi.
WuTepnperanus pe3ynbTaToOB SKCIIEPUMEHTa, rpadudeckoe n300pakeHne pe3yabTaToB.

Ilpakmuxa: VI3mepeHune (U3NYECKHX BEIUYMH NH(PPOBBIMH M AHAJIOTOBBIMH MPHOOPaMH.
Boruncnenue norpemHocTd 1 00paboTKa pe3yabTaTOM IPSIMBIX M KOCBEHHBIX U3MepeHui. M3yuenue
CHIOCOOOB M3MEpEHUS JIMHEHHBIX pa3MepoB Tel M MaibiXx Tesl. M3ydeHue crnocoOoB 0ObEMOB Tell
MpaBMWJIBHON M HeNpaBUIbHOW QopMmbl. M3yuenue crnoco6oB uzMmepeHuss Macchl Tenl. CrocoObl
u3MepeHus miomaau. M3ydenye nioTHOCTH 0ObEKTOB.

Paznes 2. JleMoOHCTpAUMOHHBIN IKCIIEPUMEHT.

Teopusa: ®uznyeckue siBineHus. Mexannueckue spiieHus. 3akoHbl HetoToHa. AT™MOChepa u
nasneHue. Terossle siBieHus. TemmepaTtypa. CBs3b TeMIIepaTyphbl TeJla CO CPEIHEN CKOPOCTBIO
JBUKEHUS MOJIEKYN. BHyTpeHHss sHeprus. Ontudeckue siBieHus. [IpsMoanHeiiHoe paclipocTpaHEeHHe
ceera. [Ipenomiienne n otpaxenune ceera. JIMH3bL. 3BYKOBBIE SIBICHHS. JX0. DJIEKTPOMAarHUTHBIE
SIBJIICHUA. DJIEKTpUUYECKas 1eNb. 3aKOHbI IOCTOSIHHOTO TOKa. 3akoH OMa. DIIeKTpOMarHuT. pusndeckue
sBieHus. [Ipumeps! sBIIeHUN.

Ilpakmuka: JIeMOHCTPallMOHHBIN SKCHEPUMEHT, TOKA3BIBAIOIINAN IOBBIIIEHUE TEMIEPATYPHI
Tela IpH yAape U TPEHUH (C MCIOJb30BaHUEM ITUGPOBOro MyinbTHAaTYnKa). COOpKA IEKTPUIECKON
nenu. PerynnpoBaHue CHIIBI TOKa PEOCTATOM, BBIUMCICHHE XapaKTEPUCTHK peocrarta. MccinenoBanue
MarHuTHOTO MOJISI MPOBOJHHMKA C TOKOM (IPSMOro, KpyroBOro, MpoM3BOJbHOM (GopMmbl). M3ydeHue
paloThl nekTpomarHuTa. lMccrnenoBaHue SIBIEHUS CAMOMHAYKLIMU NPH 3aMbIKAHUM M Pa3MbIKaHUU
Lenu. OKCIEPUMEHTAIBHOE IOATBEPXKACHHE 3aKOHOM IIOCTOSIHHOro Toka. MccienoBanume
€CTECTBEHHOW OCBCIICHHOCTH. M3mepeHue temrepaTypsl atMmochepHoro Bo3ayxa. M3ydeHue
Croco0OB M3MEpPEHHs] BIAXKHOCTH BO3JyXa. OKCIEPUMEHTAIBHOE [0Ka3aTelbCTBA 3aBHCHMOCTH
aTMOC(EepHOro JaBJieHUs OT BBICOTHI. VccienoBaHue MNMOBEAEHMS AMOJA B LIEMU IMOCTOSIHHOTO U
nepemeHHoro Toka. COopka Mmojnenu M TecTupoBaHue TpyObl Kemepa. M3mepenue mnoxa3zatens
IIPEJIOMIICHHUS BEILECTB. DKCIIEpUMEHTalIbHOE 0OHapyxkeHue konel HproToHa.

Pasznen 3. UccaenoBarenbckas padora no ¢pusmke

Teopusi:  VIHCTpYyKTaX TIO BBINOJHEHHIO HCCIIEJOBATENBbCKON paboThl. BwiGOp Tembl
UCCIIEeIOBaHUS. DTarbl IPOBEACHUS UCCIIEIOBAHUS

Ilpaxmuxa: BpINOTHEHHE NPAKTHKO-UCCIEIOBATEIBCKOW pPAOOThl MO BBIOPAHHOW TEME C
MPUMEHEHHEM KJIACCHYECKOTO M U(POBOroO J1a00paTopHOro 000pyaoBaHus (IUIAHKPOBAHUE PaOOTHI,
noabop obopynoBaHue, cOOpKa YCTAaHOBKHM, IHPOBEICHHE W3MEPEHUHN, aHamu3 u oOpaboTka
PE3yJIbTATOB H3MEPEHHI, HHTEPIIPETALIUS PE3yIbTaTOB U3MEPEHHIA, 3allluTa pabOThI).



Kanennapublii yueOHblil rpaguk

Ne [lata  Bpems Tema 3ansaTHst KoJsn4yecTBo 4yacoB Mecto DopmMa KOHTPOJIS

n/n npoBeleHHs Bcero Teopus [pakTuka  |[NPOBeJeHHs!

1. Bseagenue. OcHOBBI NpoBeaeHUs (PU3NIECKOTO IKCIIEPUMEHTA 82 14 68
Beenenue. Mucrpykrax no Th. O HeobxoaumocTu 6 8 Kab. 1 Omnpoc
(H3UUIECKOro HKCIIEPUMEHTA
Du3nuecknii IKCIIEPUMEHT: TUIAHUPOBAHKE U BEIOOP 4 20 Ka0.1 Ompoc
000pyI0BaHUS
CriocoObl n3MepeHnst GU3NIECKUX BETTHMYWH. 1 10 Ka0.1 Ompoc
ITorpemHocTs U3MEpEHUN.
O6paboTKa pe3yabTaTOB N3MEPEHHH 1 10 Kab.1 TectupoBanue
W3mepenrie GU3NIECKIX BETHYNH 1 10 Kab.1 Otuer
Crioco0bl U3MEPEHUs pa3MEPOB TEll 1 10 Kab.1 Otuet

2.  |/leMOHCTpPAIIMOHHBIH IKCIIEPUMEHT 80 16 64
MexaHHYECKUE U TEIUIOBBIC SBJICHUS 5) 1 4 Ka0.1 Ornpoc
3BYKOBBIE U ONITHYCCKHE SIBJICHHS 3 1 2 Ka0.1 Ornpoc
DIICKTPOMArHUTHBIE SBJIICHUS 11 1 10 Ka0.1 TectupoBaHue
[Mosy4eHune TEMIOTHI IPX YAape U TPEHUH 3 1 2 Kab.1 Otuer
'YipaBjieHHe CHIION TOKa B LIEMH 3 1 2 Kab.1 Otyer
HccnemoBaHrie MarHATHOTO ITOJIS IIPOBOTHHUKA C TOKOM |3 1 2 Kab.1 Otyer
TeMoHCTpaIUs pabOoTHI IEKTPOMArHuTa 4 4 Kab.1 Otuer
VccnenoBanue sIBICHHUST CAMOMHTYKITHH 7 1 6 Kab.1 Otyer
OJKCIIEpIMEHTAIBHOE ITOATBEPIK/ICHIE 3aKOHOB 5 1 4 Ka0.1 OTtuer
[OCTOSTHHOT'O TOKa
VccrnenoBaHue eCTECTBEHHOM OCBEIICHHOCTH 0 1 8 Kabunerst  [OTuer
[oMeIeHHs (KIacchl IKOJIbI) [IKOJIBI
MOHHUTOPHHT TEMITEpaTypbl aTMOC(HEPHOTO BO3ayXa 3 1 2 Kab.1 Otuer
MccnenoBanne crioco00B H3MEPEHHSI BIIAXKHOCTH 3 1 2 Kao.1 OTtyer
BO3/IyXa
ViccenoBanne 3aBUCHMOCTH aTMOC(EPHOTo JaBieHus |3 1 2 Kab.1 Otuer

OT BBICOTBI




JIMO/ B IIEMTH MTOCTOSHHOTO M ITEPEMEHHOT0 TOKa 3 1 2 Kab.1 Otuer
C6opka moaenu Tpyosr Keriepa 9) 1 4 Kab.1 Otuer
M3mepeHne nmokasarens IPEeIOMIIEHUS BEIECTBA 3 1 2 Kab.1 OTtuer
DKCIIepUMEHTAIbHOE MoNy4deHre Koner, HproTona 7 1 6 Kab.1 OTtyer
3, |HUccaenoBaresbckasi paboTa no pusnke 18 6 12
[TpaBusia BHIOJIHEHHUS HCCIIENOBATENBLCKON padoThl. Th |2 2 Kab.1 Omnpoc
pu padote
Bei60op Tembl nccnenoBanus. CocraBiieHUe MIaHa 2 2 Ka0.1 HaGmronenue
mccnenoanus. [lonoop o6opymoBaHus
[MpoBenenne N3MepeHNH B paMKax HCCIIEIOBATENbCKOH (4 4 Kab.1 HaGmronenue
a0O0ThI
O6paboTKa pe3ysIbTaTOB U3MEPEHHIA 4 4 Kab.1 Habmonenue
OdopmMiIeHne HCCITen0BaTENbCKOM PabOThI 1 1 Kab.1 Habmronerue
OdopmieHne pe3yIbTaTOB UCCIEI0BATENBCKOM paboTHI (1 1 Kab.1 Habmronenue
3aruTa NcCieIoBaTeIbCKUX padoT 4 4 Kab.1 [Ipezentanus
MPOEKTa
HToro 180 36 144

*JlaTa u BpeMs NMPOBEACHUS 3aHATUN — COTJIACHO YTBEPIKICHHOMY PACIHCAHHUIO.




MeToauueckoe obecnedeHne MpPoOrpaMMsbl

Nudopmannonnoe odbecrieyeHue
CrnoBappb, JaOIMUN TOJKOBaHUE MPOGECCHOHATBHBIX CIIOB U3 00JIACTH PU3UKH
1. Bukucnosaps : [DnexkrpoHHbiit pecypc] / @usnueckue repmunbl. URL: https://inlnk.ru/w4gLOl

Hucmpykuyuu no mexuuxe 6esonacnocmu:
1. UHctpykuus no oxpaHe TpyAa o0ydaromuxcs (BBOJHBIM HHCTPYKTAXK ).

Wuctpykuus npaBuiaM 6e30macHoro noseaeHus yqamuxcs B OY.
WHcTpyKuus 1o noxapHoil 0€301acHOCTH.
WHcTpyKus 1o 371eKTpoOe30MacHOCTH.

ok~ wn

WHetpykuus no mnpaBuiaM  0€30MacCHOCTH MpU  OOHApY)KEHHWHM HEM3BECTHBIX IaKEeTOB,
B3PBIBOOIIACHBIX MTPEAMETOB.

o

WHcTpykuus nmpaBuia 6€30MacHOTO OBEIEHUS IPU YIPO3€ TEPPOPUCTUUYECKOTO AKTA.
WHucTpykuus mo padboTe ¢ nasyibHbIM 000PY/I10BaHUEM.

~

Mynemumeouiinvie npezenmayuu no memam:
1. OcHOBBI GU3NYECKOTO IKCIIEPUMEHTA.

[IpsimMble 1 KOCBEeHHBIE U3MepeHns. [lorpemHoCcTs N3MEepEeHN .
O06paboTKa pe3yIbTaTOB H3MEPEHUH.
@u3nyecKue sBICHUS.

ok~ wn

[IpaBusia BEITIOJIHEHHS HCCIIEIOBATEHCKON PAOOTHI.

Memoouueckue nocoousn

1. Meroaudeckne pEeKOMEHAAMHM JUIsl TPOBEACHHS JIaOOPATOPHBIX paboT 1o (Qu3uke ¢
npuMeHeHwue udpoBoro obopyaosanus Releon.

2. Meroaudeckue pPEKOMEHIAIMM I TPOBEICHHUS JIA0OPATOPHBIX padOT TO HKOJOTHH C
npuMeHeHwue 1udpoBoro obopyaosanus Releon.

3. Onruka. PykoBoJCTBO IO BBITIOJIHEHHIO JTaOOpaTOpHBIX padoT. Jlaboparopus L - mukpo. — M.:
MI'MY, 2007. - 20 c.

4. DnexktpudecTBo. PyKOBOJICTBO MO BBHINOJHEHHIO JIaO0OpaTopHBIX paboT. JlaGopatopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

5. DiekTpoauHaMuKa. PyKOBOJCTBO IO BBHINIOJHEHHIO JIaOopaTopHBIX pabdot. Jlabopatopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

6. IlmanupoBaHHe FKCHEpUMEHTa [DIEKTPOHHBINA pecypc| : yueOHO-npakTudeckoe nocodue / T.
B. Epemenxo, H. A. MuxaiinoBa ; M-Bo oOpa3oBanusi u Hayku Poc. ®@enepaunu, Bosrorp.

roC. apXUT.-CTPOUT. YH-T. — DJIEKTPOHHBIE TEKCTOBbIE U rpaduueckue ganubie (1,1 Moaiir).
— Bourorpan : Bonr['ACY, 2014.



Pazoamounsiit mamepuan no memam Kypca
1. Ycnoenvie 0003nauenus HeKOmMopvlxX KOMROHEHM 06 Ha Inekmpuyeckux cxemax no F'OCT

Avon E | ConHeuHblit \\é
hoTO3NEMEHT
Cratunupoy > 2. Buowl sxcnepumenma
Tupuctop = Bua akcnepumeHTa OcobenHocTv/uensb
N 1. SAMMUHUPYIOWMIA BbifABUTL U YCTPAHUTL BAUAHUE HEOAHOPOAHOCTEN
doToamnog
—@ 2. CpaBHUTENbHbIN OueHUTb BANAHUE KaXAoro GpakTopa Ha npouecc
3. OTceusarowmm OT0bpath ANA UCCNEA0BAHUA CYLLECTBEHHbIE
CeeToauon eé | ¢ aKTOpbI
N 4. SKCTpEeManbHbIN Bbibop oNnTUManbHbIX PEXUMOB NPOBEAEHUA
doTopesncTop
—é 3KCNepumeHTa
5. ANNPOKCUMMPYIOLLIMIA BbifaBneHME maTemaTU4ecKom moaenu npouecca
6. YUucnheHHbIN 3ameHa GPU3MYECKOro aKCNepumeHTa
MaTeEMaTUYECKON MOAENBIO
7. UpeHtuduumpyowmii OnpegenexHue xapakrepuctuk/koadpduumneHTos
B MaTeMaTU4YecKon moaenu obvekTa
8. KCTpanoAupyoWwui MNpeacKasaHue nameHeHU napameTpos obbekTa

KoHTpoIbHO — H3MepuTe/IbHbIE MATEPUAIbI

1. Tecmuposanue no meme «Ocnoswvl nposedenusn Puzuuecko2o IKcnepumenma) (npumeprasn
paboma)

Pabota conepxxut 11 Bopoco. Hacts 1 comepkut 10 TE€CTOBBIX BOIPOCOB C OJHUM UJIH
HECKOJIbKUMU BEPHBIMU BapuaHTaMu O0TBETOB. YacTh 2 coaepkuT 1 3aaanue, Tpedyroliee mopoOHOro
OTBeTA.

Yacmo 1

1.1 Onpenenure neHy AeIEHUS U3MEPUTEIHLHOTO TIpubdopa

1) 10 M 2) 100 ma 3) 20 M 4) 0 M

un 1.2 C noMOIIbIO Yero MbI MOJIy4aeM 3HAHUS O SBICHUSIX MPUPOIbIL:
P 1) HaGmronenus u onbita  2) HaOnromeHHs ¥ TUITOTE3bI 3)
== T'unortessr
80 — 4) DxcnepuMeHTa 5) Teopun
e 1.3 3nanue B pusuke pokaaeTcs B pe3yyibTare CIEeAYIONIeH eMOUYKH
T coObITHi
" 1) T'umoTe3a — SKCMIEPUMEHT — HAOIIOACHUE - BBIBOJ]
20 — 2) HabGmroneHue — rumoresa — SKCIepUMEHT - BBIBO/T
- 3) DKcrmepuMeHT — TUrnoTe3a — HaOoIEHHUE - BHIBOJI
C \0—75 4) HabGmroneHue — rumnoTesa — BbIBOJ - IKCIIEPUMEHT

5) I'unotesa — Ha6JIIOILCHI/Ie — OKCIICPUMCHT - BBIBOI

1.4 Yro 3HaYUT U3MEPUTH (PUZNYECKYIO BETUUNHY?
1) CpaBHUTS €€ ¢ Ipyroi pU3NUECcKoi BeTMUUHON
2) CpaBHHUTSH €€ C OJHOPOTHOM (HU3HUECKON BEITUUHMHON
11



3) CpaBHUTH €€ ¢ OAHOPOAHOM (Pr3HUYECKON BETMUNHON, TPUHATOH 3a SUHULLY

1.5 CocraBunsromiasi OrpenHOCTH U3MEPEHHUS, IPOSBIISAIONIAACS B BUAE HEMPEACKAa3yeMbIX
OTKJIOHEHHUH OT UCTHHHOTO 3HaYCHHS (PU3NIECKOIN BETMUNHBI, MEHSIOLINXCS OT OJHOTO
HaAOIIOJICHUS K APYrOMY — 3TO:
1) CiyyaitHasi mOTpeUIHOCTb
2) NHcTpyMEHTalIbHAS TOTPEIIHOCTD
3) Cucrematuyieckast IOrpelIHOCTh

1.6 Yyenuk n3mepui Benuuuny X u o popmyne y=4x+5 namen y. Kakue nzmepenust on

nposen?

1) Tosbko npsiMbIe
2) TOTBKO KOCBEHHBIE
3) IIpsiMble U KOCBEHHBIE

1.7 Pe3ynbTaThl H3MEpEHUI NpU NPOBEACHUN SKCIIEPUMEHTA YIEHHUK IPEJCTaBUII B
CIIEYIOIEM BHJIE:

Ne onmpita Bennuuna a  Benmnunna b [Benwuwnna €
1 3 4 5

2 5 5 7

3 9 10 11

Kaxk na3piBaeTcs Takoit croco0 mpeicTaBIeHus TaHHbIX?
1) cinoBecHbII 2) TabnuYHbBIN 3) rpaduueckuit

1.8 Pe3ynbTaThl ©3MEpPEHUN TPU MPOBEICHNUN SKCIIEPUMEHTA YUEHUK MPEICTAaBUII B
CIIEYIOILEM BHJIE:

Kaxk Ha3piBaeTcs Tako# crioco0 mpecTaBIeHUS TaHHBIX?
1) croBecHBII 2) TaOIMYHBIN 3)
rpaduvecKuit

1.9 Onpenenure nmorpenrHocTs Npudopa,

M300paKEeHHOTO Ha PUCYHKE

1) 0,1 2)2 3)10 4)
0,05

1.10 C nmomo1ipto Kakoro npudopa Mo>kKHO Hanboee
TOYHO U3MEPUTH TIIyOUHY cTakaHa?

1) MuKpoMeTp 2) nuneiika  3)
HITAHTEHIIUPKYNIb  4) pyrnerka

Yacmo 2. Omeemvme Ha 6onpoc.

2.1 Bam HeoOX0IUMO NPOBEPUTH 3aBUCUMOCTh YMCJIa OCKOJKOB, Ha KOTOpOe pa3OuBaercs
¢baphopoBas Tapenka OT BbICOTHI MajieHus. [Ipeanoxure cxemy NpoBeAECHHUs JaHHOTO SKCIIEPUMEHTA U
YKa)KUTE€ €r0 OCHOBHBIE JTaIlbl.

2. Tecmupoeanue no meme «JleMOHCTpauMOHHBIN YkcniepuMeHT. IIpakTukym» (npumepnan
paooma)

PaboTa comep>XUT 7 TECTOBBIX BONPOCOB C OJHUM HJIM HECKOJBKMMM BEPHBIMH BapuaHTaMHU
OTBETOB.

12



1. Kakue siBieHus u3y4aror B pusuke?
A) Mexannueckue B) TemnoBbie C) ®usunueckue
D) DOnekrpuueckue E) MaruutHsie

2. UTO OTHOCHUTCS K MEXaHUYECKUM SIBJICHUSIM?
A) IIpoxoxeHue cBeTa yepes JUH3bI
B) OO0pa3zoBanue MOJIHUHM BO BPEMSI TPO3bI
C) ObpazoBanue cHera
D) Bpamenue 3emiin BOKpYT CBO€H ocu

3. UTO OTHOCUTCS K TETUIOBBIM SIBJICHUSIM?
A) IlpoxoxaeHue cBeTa yepes JIMH3bI
B) O6pa3oBanue MOJIHUU BO BpeMs I'PO3bl
C) O6pa3zoBanue cHera
D) Bpaiienue 3eMian BOKpyT CBOei ocu

4. B nByx OugoHax HaXOIWJIOCh MOJIOKO. B mepBoM M3 HMX MOJIOKO CKHCJIO, @ BO BTOPOM
OTCTOSUIMCH CIMBKU. B KakoM U3 OMI0HOB NMPOU30ILIO (PUZNYECKOE SBJICHUE?

A) B nepsom B) Bo BTOopoMm

C) B nepBom u Bo BTOpoM D) Hu B ojtHOM 13 HUX

5. Kakue 13 HIKenpuBeIeHHBIX SBJICHUIM HA0MI0JAal0TCS IPU TOPEHUH SJIEKTPUUECKOM JIaMITbI?

| — Mexanuueckue I — Tennossle

I11 — 3ByKOBBIE IV — Dnexrpuueckue V — CgetoBble
AL IV B) I,V

C) I IV, V D)I I,V E)IV,V

6. UTO 13 MepeuncIeHHOT0 OTHOCUTCS K (PU3NUYECKUM SIBJICHUSM?
A) anextpusanus B) snexktpuueckas mamma C) anextpoHsl D) snekrpudukarus

7. K xakoMy BUJly OTHOCHUTCS
bu3nvecKoe SBJICHHE, NU300PAKEHHOE
Ha pucyHke?

A) AIEKTPUIECKOE B)
ontuueckoe C) Mexanuueckoe D)
TEIUIOBOE

13



AHKeTa IJIA pacyeTa MHAMBUAYAJTBbHOT0 HHICKCA KaYeCTBa 3aHATHSA

Bpi0epHTe moaXoAsimHe BaM YTBep:AJAeHHsl H OACIATANTEe CYMMY 0a/1110B

Ne YTBepxaeHne 0 6aa10B 1 6aaa

1 | Ha 3amarnn g padoran HE aKTHBHO AKTIIBHO

2 | Cpoeil paboToil Ha YPOKE A HE T0BOIICH JI0BOTIEH

3 | 3aypok s yeTaln HE ycTall

4 | Moe HacTpoeHue CTalO XYyKe CTAJIO JIyYlIlle
5 | Marepnan ypoka MHe OBLT He TIOHATEH TIOHATEH

6 OecronezeH I10J1e3€H

7 CKYyUeH HHTepeceH
8 TpYICH HE TPYIEH
9 | CeA3b ypOKa ¢ APYTUMI HAyKaMIl He 3aMeTHa 3aMeTHa

14
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s yunrens:

1.

2.

10.

11.

12.

13.

14.

15.

Apue M.H. YueOHo-HccaenoBaTenbekasi paboTa yqanuxcs: METOJMYeCKUe PEKOMEHIAITUN
Ui yganuxcs 1 negaroroB // 3aByd. — 2005. - Ne 6.

Bacwisesa JI.B., MunoBanosa T.B. HccnenoBaTenbckast IeSITeIbHOCTD YUaIuxcs B Juiee //
®dwmsuka (I1C). — 2008. - Ne 4.

Bueypounast A€STENBHOCTh IIKOJBHUKOB. METOJAMYECKH KOHCTPYKTOp: TMocooue s
yautens/ JI.B. I'puropwes, [1.B. CrenanoB. — M.: [TpocBemenue, 2011. — 223 c. -. (CtangapTsl
BTOPOT'O NOKOJICHUS).

BueypouHnas nesrenbHOCTh. [IpruMepHBIii IU1aH BHEYPOYHOU IEATEIBHOCTH B OCHOBHOM LIKOJIE:
nocobue ans yuurens/. B.I1. Crenanos, [I.B. I'puropses — M.: Ilpocsemenue, 2014. — 200 c. -.
(CranmapTsl BTOPOTO MOKOJICHHUS).

Breypounast pesitensHOCTb. [IporpaMma pa3BuTHS TTO3HABATENBHBIX CIIOCOOHOCTEH YJaIIuXxcsl.
5 — 8 xmaccel: mocooue s yuutenss/ H.A. KpuonanoBa — M.: [Ipocsemenue, 2012.
(CranmapTsl BTOPOTO MOKOJICHHUS).

I'opnosa JI.A. 3anumaTenbHble BHEYPOUHblE MepOonpusaTUs 1o (usuke. Mactepckas ydurtens
¢uzuku. 7-11 xnace. Mocksa. BAKO 2010.

WBamkun, J[.A. OcBoeHue metona nmo3HaHus Ha ypokax ¢usuku [Tekcr]/ I.A. Upamxkun //
®us. B mk.- 2011.-Ne 14,- C. 23-25.

Jlanre B. H. DxcniepumenTanbHbie GU3MYECKH € 337a4 M Ha CMeKanKy. M3natenbcTBo «Haykay
I'maBHas pemakius Gu3nko- MaTeMaTudeckon auTepaTypbl Mocksa, 1980.

Jlo3oBeHKO C.B, Tpymuna T.A. Peamuzamuss ~ 00pa3oBaTeNbHBIX  MPOTPaMM
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HAIPaBJICHHOCTEH MO (DPU3UKE C HCIOJIH30BAHHEM
obopynoBanus nentpa «Touka poctay. Metonnueckoe mocodue. Mocksa, 2021.

JlozoBenko C.B, TpymmnHa T.A. Peammzanus oOpa3oBaTelbHBIX MPOTpaMM MO (U3UKE C
HCIIOJIb30BaHUEM 000pynoBaHMs JeTcKoro TexHomapka «llIkonbHbIN kBaHTOpUYM» 7 — 9
Knaccel. MeToanueckoe nocooue. Mockaa, 2021.

Jlomarun O. B. JABOPATOPHbLIE KOMIUIEKCHI SENSEDISC npu peanu3anuy 0CHOBHBIX
oOpa3oBaTeNbHBIX TporpamMm odbuiero oopazopanus — CII6.: Ackpun, 2016. — 196 c. ISBN
978-5-904906-17-7 © Ackpus, 2016

Mertoauyeckue pPEKOMEHIAIMKM JUIS TPOBEICHUS JIAOOPATOPHBIX paboT TOo (QH3HKE C
npumeHenue udposoro obopymosanus Releon.

Meronuueckue pPEeKOMEHIALMK JUIl HPOBEACHUS J1a0OpaTOpHBIX pPadOT TO JKOJOTHH C
npuMeHeHue upposoro odopynosanus Releon.

[TnanupoBaHue 3KcriepuMeHTa [DeKTpoHHBIN pecype] : yueOHo-mpakTHyeckoe nocoodue / T.
B. Epemenko, H. A. Muxaiinosa ; M-Bo oOpa3oBanus u Hayku Poc. deneparuu, Boarorp.
roc. apXuT.-CTPOUT. YH-T. — DJEKTPOHHBIE TEKCTOBBIE U rpadudeckue aanueie (1,1 Mo6aiT).
— Bouarorpaz : BorrT'ACY, 2014.

[ToBanse O. A., XannanoB H. K., Xomenko C. B. Meroguyeckoe cONpOBOKICHUE.
Mexanuueckue siBiaeHUs. PyKOBOJICTBO IO BBITIOJIHEHUIO JEMOHCTPALMOHHOTO 3KCIEPUMEHTA
M.: Ooo «makccneiicy, 2013. 72 c., un. Cucok 3KCepUMEHTOB
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16. Cemxe A.M. @usuka: 3aHuMarenbHble MaTepuanbl Kk ypokam. 7 kiacc [Teker] / A.W. Cemxe.-

M.: HII SHAC, 2006.-120c.

17. Ceprees U.C. “Kak oprann3oBaTh NPOEKTHYIO AesTeNbHOCTb yuamuxces , M.:APKTU 2003r.

18. Cubukun, 1O. JI., Cubukun, M. HO. TexHONOTHS SJIEKTPOMOHTXHBIX paboT: YueOHOe

nmocobue ans npodeccuonanbHbix yaeOHbix 3aBenenuit / FO.Jl. Cubuxkun . M.FO. CubukuH.-
M.: Boicmas mikosna; M3natensctBo neHTp «Axagemusi», 2009.-301c¢.

19. Crangaptel Broporo nokosienusi «IIpumepnsie mporpammbl. @usuka 7-9 Kiaccel: TPOEKT. —

M.: IIpocsemenue, 2011.C. 6-8, 37

20. dynaMeHTaNbHbIE JKCIEPUMEHTHl B (DU3MYECKOM Hayke. OIIEKTUBHBIA Kypc: YueOHOe

nocobue/ H.C. Ilypsimesa, H.B. lllaponosa, /I.A. Ucaes. - M.: bunom. Jlaboparopus 3HaHMI,
2005
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Bapnamos C. ]I., 3unsbepman A. P., 3unkoBckuit B. M. DkcnepuMeHTanbpHbIC 3aa4u Ha
ypokax ¢pu3uku u ¢puznueckux onumnuagax. —M.: MITHMO, 2009.

lNomupunze I'. 1. Ipaktuyeckue u mabopatopHbie padoTsl 1o ¢usuke 7 — 11 xmaccwr / 111
TlNomupuaze-M.: Knaccuk Ctuis, 2002.- 96 c.

KonecuukoB K.A. PaGouas TeTpanps nmo pusuke. Mou pa3MbIIIICHUS PU BBHITIOJTHEHUH OTIHITOB
B nomarrHel adoparopun / K.A. Konecankos. — Kupos, 2010.-128c.

Jlanre B.H. DxcniepumenTanbHbie pu3nveckue 3amadn Ha cMekanky / B.H.Jlanre - M.: Hayka,
2001. -94 c.

OnTuka. PykoBOACTBO 110 BBINIOJHEHHUIO J1abopaTopHbIX padot. Jlaboparopus L - mukpo. — M.:
MI'MY, 2007. - 20 c.

DnexTpuyecTBO. PyKOBOJICTBO MO BBIMOJHEHUIO JIabopaTopHBIX pabot. JlabGopatopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

DnexTpoauHaMuKa. PykoBOJCTBO 1O BBIMOJHEHUIO J1abopaTopHbiX padot. Jlaboparopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

HNuTepHer pecypcenl:

1.

2.

Knacchas ¢usuka [DnexktpoHHslit pecypce]./ pexum noctymna http://class-fizika.narod.ru/.

BuptryansHast oOpa3oBatenbHas JlabopaTopust [DIeKTpoHHbBIH pecypc]. / pexum JocTymna
http://www.virtulab.net/index.php?option=com content&view=section&layout=blog&id=5&It
emid=94.
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. Enunas xosmexuust mudpoBbIx 00pa30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]. / pexum
noctyna http://school-collection.edu.ru

denepanbHbIN IEHTP WH(OPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMOP) [DnekTpoHHbII
pecypc]. / pexxum pocryna http://fcior.edu.ru

College.ru: ®usuka. [DnekTponHsIit pecypc]. / peskum goctyma http://college.ru/fizika/
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