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HOACHUTEJIBHAA 3AIIMCKA

HaHpaBJ'IeHHOCTB [porpaMmsbl — ecmecmeeHHOHRAaAY4YHAA.

Bun nporpammsel — moougpuyuposannast.
AKTYaJIbHOCTH MPOTPaMMBbI

OKCIIEpUMEHT SIBJISETCSA MCTOYHUKOM 3HAHUM U KPUTEPUEM HX HCTUHHOCTU B
Hayke. KoHuenuusi cOBpeMEHHOro o0pa3oBaHHUs MOJpa3yMeBaeT, 4To B Yy4yeOHOM
AKCHEPUMEHTE BEAYIIYIO POJIb JOJDKEH 3aHATH CAMOCTOSITEIbHBIN HCCIIEI0BATEIBCKHMA
YUYEHUYECKUM HKcrepuMeHT. COBpPEMEHHBIE 3KCIIEPUMEHTAJIBHBIE HMCCIEAOBAHUS IO
¢usnke yxke TpyAHO MPEACTaBUTH 0€3 MCIIOIb30BAaHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(GPOBBIX  M3MEPUTENBbHBIX NpubopoB. B  dexepasbHOM  rocynapCTBEHHOM
oOpaszoBatenbHOM cTaHgapte (manee — @DI'OC) mnpomnmcaHo, dYTO OJHUM U3
YHUBEPCAJIbHBIX yueOHBIX nedcTBuil (naisee — YY), npuoOpeTaeMbIX yyaliuMmucs,
JNOJDKHO CTaTb YMEHHE «IPOBEIACHHUS ONBITOB, IPOCTBIX 3KCIEPUMEHTAIBHBIX
UCCJICOBAHUN, NPSAMBIX U KOCBEHHBIX MU3MEPEHUH C MCIIOJIB30BAHUEM AHAJIOIOBBIX U

U (GPOBBIX U3MEPUTEIHHBIX TPUOOPOBY.

Y4eOHBI 3KCIEpUMEHT 10 (HU3HKE, TPOBOAMMBIA Ha TPaIUIIMOHHOM
obopynoBanuu (0e3 mpuMeHeHHs MUGPOBBIX JTa00paTOpHii), HE MOXKET B TOJIHOW Mepe

o0ecreuuTh peleHrne Bcex 00pa3oBaTeNbHbIX 33/1a4 B COBPEMEHHOM MIKOJIE.

HoBbie comuanpHble  3ampoChl  OMPENENIIOT  Iedu  oOpa3oBaHUsA  Kak
OOIIEKyNbTYpHOE,  JUYHOCTHOE H  I[IO3HABATEIbHOE  Pa3BUTUE  YyYaIIUXCH,
oOecrieunBaroIiee TaKyl KIIOYEBYI0 KOMIIETEHIIMIO OOpa3oBaHMs, KAaK «HAYYHUTh
YUUTbCS».  BaxkHenmen 3agayedl  COBPEMEHHOM  CHCTEMBI  JIONOJHHUTEIBHOIO
oOpazoBaHus sBIICTCS (OPMUPOBAHHWE YYEOHBIX JEUCTBUH, 00ECTICUMBAIOIINX
IITKOJIbHAKAM yMEHHE YUUTHCH, CIIoCOOCTBOBATH CaMOPa3BUTHIO u

CaMOCOBEPIICHCTBOBAHHUIO.
IMenarornyeckas 1meaecoo00pa3sHOCTh MPOrpaMMbI

ITenarornueckas 1eaecoo0pa3HOCTh MPOSIBIISIETCSA B BO3MOXHOCTH
WHJMBHUAYyalu3allud 00pa3oBaTeIbHOM TpaeKTOpUM ydailerocs mis (OpMUPOBAHUS

TaKuX JIMYHOCTHBIX PE3YJIbTATOB KaK «T'OTOBHOCTH H CITIOCOOHOCTH K O6p&30BaHI/IIO, B



TOM YHCJIE CaMO00Pa30BaHUIO, HA MPOTKEHUH BCell skxu3HU». OOydeHue 1o nporpaMmme
«IJKcrepuMeHTaldbHas (PU3MKa» pacIIupseT, yriyosaeT U JOModHsIeT 0a30Bble 3HAHUS,
JAaeT BO3MOXHOCTb IPOSIBUTHh U Pa3BUTh NOTEHIMAIBHBIE BOBMOXXHOCTH U CIIOCOOHOCTH
pebeHKa, MpuYeM MPOoLEeCcC ITOT MPOUCXOJUT B KOM(POPTHOM ISl pa3BUTHUS JIUYHOCTHU

00CTaHOBKE.

[Tpr3HaHHBIMU TIOJIXOJIAMH 3/IECHh BBICTYIIAIOT JCSITCIHHOCTHO-OPUEHTUPOBAHHOE
oOydyeHue; YyuYeHHE, HalpaBlICHHOE Ha pelleHue mnpobieM (3a1ay); MNPOEKTHO-
uccieoBarenbckue (opMbl opranuzanuu ooydenus. Mcnonp3oanue JIOO B mporecce
oOydeHHsI TIpearnosiaraeT peajau3alyio TPHHIMIA CYOBEKTHOCTH W BKJIIOYCHHEC B

yueOHOe 3aHsATHE TPUEMOB U METOJIOB aKTyalIH3aluu CyObEKTHOT'O ONbITA yYalIerocs.
AZpecaTt nporpamMmabl

[Iporpamma paccumtana mis oOydaronuxcs 14-15 mer. Ilporpamma goctyriHa
JUISL  JIeTel, TPOSBUBIINX BBIJAIOIIMECS CHOCOOHOCTH (OJapeHHbIe), JeTed ¢
OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI (HApyIIEHHWE 3pEHHUS W Ciyxa), JeTeH,

HAXOJIAIIUXCS B TPYJTHON KU3HEHHON CUTYAIIUU.

[Iporpamma mpenHa3HaueHa JUisi OOyYalOIIUXCS, MHTEPECYIOLIUXCS MPEIMETOM,
OJIapEHHBIX  y4YalluXCcsl M  HampaBlieHa Ha  o0ecredyeHue  JIOMOJIHUTEIhHOM
TEOPETUYECKON ¥ TPAKTUYECKOW TMOJATOTOBKH IO MPOBEACHHUIO (U3HUECKOTO
HKCIIEPUMEHTAa W PA3BUTHE TBOPYECKUX, HHTEIUICKTYyaJIbHBIX M MCCIEIOBATEIIbCKUX

CITOCOOHOCTEMN.

Cpok ocBOeHHS porpamMmabli: 1 roj.

O0bem nporpammbl: 34 akaJeMHYECKUX Yaca.
Pesxkum 3aHsaTHH: | akaieMUUYECKU 4yac B HEJEITIO.
Yueonas rpynna: 10 — 20 ygammuxcs.

dopMa opraHu3anum 00pa3oBaTeJIbHOI0 NpoLecca: OYHas.



YCJ0OBUYSA PEAJIMBAIIUU ITPOT'PAMMBI

Texunueckoe odecneyeHne 00pa3oBaTeIbLHOIO MPoIEcca

o 0k~ wbdpE

[lepconanbHbIl KOMIIbIOTEP (HOYTOYK).
Komonku.

IIpoexkTop MyJIbTUMEAUNHBIN.

Hudposas nadbopartopus no gusuke Releon.
[{udporast madopatopus mo 3xkosnoruu Releon.

O60py,HOBaHI/IH IJIA TIPOBCACHUSA (1)I/ISI/IIICCKI/IX OIIBITOB U 3KCIICPUMCHTOB.

®opMblI IPOBEICHUA 3aHATUI

JICKIIHS;
caMocCTosiITeIbHas padoTa;

IMPAKTUYICCKOC 3aHATHUC.

eas nporpammsbl

(DOpMI/IpOBaHI/IG HCCHCI[OB&TCJIBCKOﬁ KOMIICTCHOUKU Yy4YallUuXCsa ITOCPCACTBOM

IMPOBCACHUA (1)I/I3I/I‘I€CKOFO 9KCIICPUMCHTA.

3agaun

06pa308(lmeﬂbﬂble

OBJIaJICHUE HABBIKAMU PEIICHHS HKCIIEPUMEHTANBHBIX 3a7a4 M0 (PU3UKE U
npoBeIeHUsT (PU3NIECKOTO IKCIIEPUMEHTA;

oOecrieueHUe yMEHWI W HABBIKOB MPOBEICHUS NPSIMBIX M KOCBEHHBIX
VU3MEPEHHUH U OLICHKA UX MMOTPEIIHOCTEN;

dbopMHUpOBaHUE TIOHATHS 3HAYMMOCTH DOKCIEPUMEHTAa TIPU H3YYCHUH
SIBJICHUS WJIU TIpoliecca;

oOecrieueHne (HOPMHUPOBAHUS y YYAIIUXCS YMEHHH W HaBBIKOB PabOTHI C
npuOOpaMu M yCTPOHUCTBAMH,

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB npu BBITIOJIHEHUU
AKCHEPUMEHTATIbHBIX UCCIIEIOBAaHUM c UCII0JIb30BAaHUEM

MH(POPMALIMOHHBIX TEXHOJIOTHH;
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MOHUMAaHUE Pa3IMYui MEXAYy UCXOAHBIMH (PaKTaMU U THIIOTE3aMHU I UX
OOBSCHEHHS, TEOPETUUYECKUMHU MOJACISAMH U pEalbHBIMU OOBEKTaMH,
OBJIaJICHUE YHHUBEPCAJIbHBIMU YyYE€OHBIMU JCHCTBUSIMU Ha NpHUMeEpax
TUINOTE3 /JI1 OOBSICHEHUS H3BECTHBIX (PAKTOB M SKCHEPUMEHTAIBbHON
IPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUYECKUX MojeeH

IIPOLIECCOB WU SABJICHUMN;

paseuesarouiue

COBEPILIECHCTBOBAHUE MOJIYYEHHBIX B OCHOBHOM KypC€ 3HAaHWM U YMEHUH;
pa3BUTHE YMEHUW W HABBIKOB YYalllUXCA CaMOCTOSITENIbHO pPadoTaTh C
Hay4YHO-IIOIYJISIPHOM JINTEPATYPOH;

YMEHHUH NMPaKTUYECKU MPUMEHITh GU3NUYECKUE 3HAHUS B JKU3HH,

pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH;

(bOpMI/IpOBaHI/Ie Yy yJaluXcs aKTUBHOCTH U CaMOCTOSTCIIBHOCTH

eocnumameibHble

BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPHUPO/IBI,
B HEOOXOAMMOCTH Pa3yMHOI'O HCHOJIb30BAHUS JOCTHKEHUN HAayKh W
TEXHUKU;

BOCIIUTaHUE YBAXXKCHHs K TBOPIIAM HAYKU U TEXHUKH, OTHOIICHUS K (HU3UKE
KaK K DJIEMEHTY O0IIeYeI0BEYECKON KYIbTYpPHI.

MOBBIIIEHUE KYJIBTYPHI OOIICHHS U TTOBEICHHUS.

Ilnanupyembie pe3yJibTaThl

JIUYHOCMHbBLE pe3)/ibnan bl

pa3BHUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX H TBOPYCCKHX
CIIOCOOHOCTEIA;

yOeXKAEHHOCTh B BO3MOXKHOCTH IIO3HAHUSI IPHPOJABI, B HEOOXOIUMOCTH
Pa3yMHOTO HCIIOJIb30BaHHUS JOCTIDKCHUM HAYKH M TEXHOJOTHUH IS
JaNbHEHIIEro pa3BUTHS YEIOBCUYECKOro OOIIECTBA, YBaAXKEHHUE K TBOPIAM
HAyKH M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK K  DJICMEHTY

00111e4eTI0OBEYECKON KYJIbTYPHI;
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®  CaMOCTOSITEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUU W MPAKTUYECKHX
YMEHUN;

® TOTOBHOCTb K BHIOOPY KM3HEHHOI'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMU
HMHTEPECAMU U BO3MOXKHOCTSIMU;

e MOTHUBALMS O0pa30BaTENIbHOM JIEATEIBHOCTH HA OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOI'O NIOAX0/a;

e (GopMHUpOBaHUE IIEHHOCTHOI'O OTHOLIEHHUS APYr K JAPYry, K YUYUTENI, K

aBTOpaM OTKPBITHI U U300pETEHHH, K pe3yIbTaTaM 00yUYeHUs.
MemanpeomemHuble pe3yibmamal

® OBJIQJICHUE HABBIKAMHM CaMOCTOSTEIHLHOTO MPUOOPETEHUS HOBBIX 3HAHUH,
OpraHu3aliy y4eOHOH JESITeIbHOCTH, IIOCTAHOBKH IIeJieH, TUTAaHUPOBAHUS,
CaMOKOHTPOJISI M OIIEHKH PEe3yJbTaTOB CBOCH JESITCIbHOCTH, YMCHUSIMH
IIPEJIBUICTh BO3MOXKHBIC PE3yJIbTaThl CBOUX JACHCTBHUIA

® T[IOHMMaHHE Pa3TUYHi MEXKy MCXOJIHBIMU (haKTaMH M THUIOTE3aMH JIJIS UX
OOBSCHEHUS, TEOPETHUECKUMH MOJCIAMU U peajbHbIMU OOBEKTAMH,
OBJIaJICHUE YHHUBEPCAJIBbHBIMU YyYE€OHBIMM JIEUCTBHSIMH Ha MpUMepax
TUMOTE3 I OOBSCHEHUS H3BECTHBIX (PAKTOB W SKCHEPUMEHTAIbHON
IIPOBEPKH BBIJIBUTAEMBIX THUIOTE3, Pa3pabOTKU TEOPETHUYECKUX MOeiei
IIPOLIECCOB WU SABJICHUM;

e (¢dopMHUpOBaHUE YMEHHI BOCIIPUHUMATH, MepepadaThiBaTh U MPEIbABISATH
uHQOpMalMI0O B  CIIOBECHOM, O0Opa3HON, CHMBOJHMYECKOH Qopmax,
aHANMM3UPOBAaTh W TepepabaTbiBaTh MOMYYECHHYIO HWHPOPMAIMIO B
COOTBETCTBHHM C TIOCTABJICHHBIMHM 3a/JlauaMH, BBIIETSATH OCHOBHOE
colepKaHWe TMPOYUTAHHOTO TEKCTa, HAxXOAWTh B HEM OTBETH Ha
MIOCTABIICHHBIE BOTIPOCHI M M3JIaraTh €ro;

® TpUOOpPETEHHE OMbITA CAMOCTOSITEILHOTO TIOWCKA, aHaim3a W O0TOopa
UHPOPMAIIMK C WCIOJIB30BAHUEM PA3JIMYHBIX HWCTOYHUKOB, U HOBBIX

I/IH(I)OpMaL[I/IOHHBIX TEXHOJIOT UM JJI pCIICHMA ITIO3HABATCIIbHBIX 34144,



® Dpa3BUTUE MOHOJIOTMYECKOM MU JUAIOTMYECKOW PEUYH, YMEHHUS BBIPAXKaTh
CBOM MBICIIM, CHOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, MOHUMATh €ro
TOYKY 3p€HUsI, IPU3HABATH IIPABO APYIOro YEJIOBEKAa HA NHOE MHEHHUE;

® OCBOCHHME NPUEMOB JICHMCTBUNM B HECTAHIAAPTHBIX CUTYyalUsX, OBJIAICHUE
ABPUCTUUYECKUMU METOJIaMH PEIICHUs TTPOOIIEM;

e (dopmMupoBaHHUE YMEHHI paboTaTh B TPYMIE C BHIMIOJIHEHUEM Pa3JIMYHBIX
COLMAIBHBIX POJEH, NPEACTABIATH W OTCTaWMBATh CBOM B3I[JIAAbBl H

yOexXeHus!, BECTH AUCKYCCHIO.
npeomemmbvle pe3yibmamaol

® yYMETh COCTABJISATh CXEMY IKCIICPUMCHTA;

® COBCPIICHCTBOBATh YMEHHUE MIPOBOAUTH IKCIICPUMEHT;

® yMeTh paboTaTh C UBMEPUTEITBLHBIMH IPUOOPAMH;

® OBJIQJICTh YMEHUSMH BBIIBUTATbh W CTPOUTh MOJCIH IS OOBSCHCHUS
PE3YJIBTaTOB SKCIICPUMECHTA;

e yMeTh I'PaMOTHO O00pabaThIBaTh PE3yJIbTAaThl M3MEPECHHH W PE3yJIbTaThl
AKCIIEPUMEHTA, TPABHJIBHO MPEJICTaBIATH PE3YNIbTaThl IKCIIEPUMEHTA B
rpaduyeckoii popme.

dopma KOHTPOJIs
HaGuroenre, onpoc, oT4eT, MPe3eHTalUs IPOCKTa, TECTUPOBAHUE.

Buabl KOHTPOJA U (POPMBI aTTECTALMH

1. BxoaHoW KOHTPOIIb.
2. Texymuii KOHTPOJIb.

3. TOrOBBIi KOHTPOIB.
Hcnonb3yemble negarornyeckue TeXHOJIOTHH

Konnexmueno — meopueckas OeamenbHOCTh - KOMIUIEKCHAs IeJaroruyeckas
TEXHOJIOTHS, OoOBeauHsomas B cebde Qopmbl 00pa3oBaHHs, BOCIUTAHUS W
acreTndeckoro oOmenus. FEe pesymprar — oOmuMil  ycmeX, OKa3bIBaIOIIUH
MOJIOKUTENIPHOE BIMSAHUE KaK Ha KOJUIEKTUB B IIEJIOM, TaK M Ha KaXJOr0 y4allerocs B

OTACJIBbHOCTH.



Jluunocmno — opuenmupogannoe obOyyeHue — HTO Takoe OOy4YEHHE, KOTOpOe
CTaBUT TJIABHBIM - CAaMOOBITHOCTh pPEOEHKa, €ro CaMOLIEHHOCTh CYOBEKTHOCTb
npoueccoB 00ydeHus. Llenb IMYHOCTHO — OPUEHTUPOBAHHOTO O0YUYEHHUS COCTOUT B TOM,
YTOOBl  3aJIOKUTh B PEOEHKE MEXaHHW3Mbl CaMOpEAM3alMH, CaMOpPa3BUTHS,
CaMOpETyJISIIMA  CAMOBOCIIMTAHUS U Jpyrue, HEOOXOIMMBbIE ISl CTAHOBJIEHUS
caMOOBITHOTO 00paza W JUAJOTMYECKOTrO B3aMMOJACHCTBUSL C JIOABMH, HPHUPOIOH,

KYJIbTYpOH, IMBUAJIA3ALIUEH.

lIpobnemnoe o0b6yuenue — coszlaHue B Y4EOHOU JEATENTBHOCTH MPOOJIEMHBIX
CUTYyalluid U OpPTaHMW3aIvs aKTUBHOW CaMOCTOSATEIBHOMN MEATCIbHOCTH YYAIIUXCs 10 UX
pa3pemieHulo, B pe3ylbTaTe Yero MPOUCXOAUT TBOPYECKOE OBJAJCHUE 3HAHHUSIMH,

YMCHUAMU, HABBIKAMH, PA3BUBAIOTCA MbBICIIUTCIIbHBIC CITOCOOHOCTH.

Hccneoosamenvckue memoowt 6 06yquuu — HarT BO3MOXHOCTb Yy4YallIUMCA
CaMOCTOATCJIBHO IIOIIOJIHATH CBOU 3HAHUA, THY6OKO BHUKATh B N3Yy4aCMYIO HpO6JI€My )51
mpeamnojiaraTb IMyTn €€ pCuICHUA, YTO BAXXKHO IIPU q)OpMI/IpOBaHI/II/I MUPOBO33pPCHUA. 9T0
BaXXHO JIid  OIIPCACIICHUA I/IHI[I/IBI/II[yaJ'IBHOI\/JI TPACKTOPUU  PA3BUTHUA  KAXKIOTO

IIKOJIBHHUKA.

300oposvecbepezarowue mexHonrocuu - O00Opa30BaTEIbHBIE TEXHOJOTHUU» TIO
onpenenennio H.K. CMupHOBa, — 3TO BCE T€ NMCUXOJIOTO-TIEArOTMYECKUE TEXHOJIOTHH,
pOTPaMMBbI, METOJbI, KOTOPhIE HAINpaBJICHbl HA BOCHHUTAHWE Y YYAIUXCS KYIbTYPBI
3JIOPOBBSI, TUIHOCTHBIX KAaueCTB, CIIOCOOCTBYIOIIUX €r0 COXPAaHCHHIO U YKPEIUICHHIO,
GopMupoBaHUE TPEACTABICHUS O 370POBhE KaK IIEHHOCTH, MOTHBAIIMIO HA BEICHUE

3I0POBOTO 00pa3a KU3HH.



YUYEBHBIN IVIAH

Ne DopmblI
Haspauue pasjena, KosnvecTBo yacos p
n/n aTTecTALUH/KOHTP OIS
TEMBI Bcero | Teopusi | IIpakruka
Brenenune. OCHOBBI
1 MPOBEICHUSA 9 4 5 BXxo1HOM KOHTPOJIb
buzndIecKoro Texymuii KOHTPOJIb
DKCHEPUMEHTA
JlemoHCTpalMOHHBIN
2 | DKCIIEpUMEHT. 17 3 14 Tekyimuii KOHTPOJIb
IIpakTuky™m
3 HccnenoBarenbekas 8 1 v Texkymuin KOHTPOJIb
pabota no pusuxe WToroBbIif KOHTPOJb
HTOIrO 34 8 26




COILEPKAHUE YYEBHOI'O IIVIAHA

Paspnen 1. Beenenune. OcHoBbI NpoBeAeHUs GU3MUECKOr0 IKCIIEPUMEHTA

Teopus: TexHuka 0€30MaCHOCTH NP pabOTe C U3MEPUTEIIBHBIMU NMPUOOpPAMU U
ycTaHOBKaMu, MHCTpyKLKSA MO OXpaHe TpyAa NpPH BHIIOJHEHUU J1a0OPATOPHBIX padboT
no Qusuke. OU3NUECKUN SKCHEPUMEHT KaK IJIABHBIA METOJ H3Yy4YeHUs (PU3MUYECKUX
ABJICHUWA. DTambl, COAEPKAHUE U TMOPSIOK BBIOJHEHUS (PU3MYECKOIO SKCIIEPUMEHTA.
Bri6op o6opynoBaHus, MPUCIIOCOOJIEHUN, KOHTPOJIBHO-U3MEPUTENBHOMN amnmapaTypbl
JUTSI BBITIOJIHEHMS McclieIoBaHUN. DPU3NYECKHe BEJIMYUHBI U CIOCOOBI UX HU3MEPEHHMS.
[IpsiMmple W KOCBEHHBbIE H3MEpEeHMs. AOCOIOTHAsE W OTHOCUTENIbHAS IMOTIPEUIHOCTb
u3MmepeHuil. [IpaBuna 3anucu pe3ynbTaToB 3KcrepuMeHTa. OKpyrieHue pe3yabTaToB
u3MepeHuil. MHTeprperaius pe3yabTaToB dKCHEpPUMEHTa, rpaduueckoe n3o0paxeHue

PE3yJIbTATOB.

Ilpakmuxa: W3mepenue (PuU3NUECKUX BEJIMYUH IUGPOBBIMU M aHAJOTOBBIMU
npubopamu. BpruncieHue mnorpenrHocTd W 00paboTKa pe3ylbTaToM IMPSIMBIX H
KOCBEHHBIX H3MepeHuil. M3ydyeHne crnoco0oB M3MepeHus JTUHEHHBIX pa3MepoB Tel U
MaibIx Tend. M3ydenne croco60oB 00bEMOB TeN MPABMIBHOW M HEMPABUIHLHOU (POPMBI.

N3yuyenue cnocoO0B M3MepEHUs: MacChl Tell.
Pa3znea 2. JleMoHCTpaniMOHHBIN dJKcniepuMeHT. IIpakTukym

Teopusa: ®usnueckue sABieHUs. MexaHnueckue sBieHHsS. 3akoHbl HbroToHa.
Atmocdepa u nasienue. TemnoBsie saBieHus. Temnepatypa. CBsa3b TeMIiepaTyphl Tela
CO CpeIHENl CKOpPOCTBbIO [BHXKEHUSI MOJEKyJld. BHyTpeHHsisi sHeprus. OnTuueckue
aBieHus. [IpsmonrHerHoe paciipocTpaHeHue cBerta. lIpenomienne u oTpaxxeHue CBeTa.
JIun3bl. 3BYKOBBIE SIBICHUS. DXO0. DIEKTPOMArHUTHBIC SIBICHUS. DINEKTPUUYECKas LEIb.
3aKOHBI TOCTOSIHHOTO TOKa. 3akoH OMa. DJeKTpOMarHuT. (QuU3HUECKue SBJICHUA.

[Ipumeps! siBIICHUI.

llpakxmuka: JIeMOHCTpPaUMOHHBIM 3KCIIEPUMEHT, JIOKA3bIBAIOLIMN MOBBILICHHUE
TeMIepaTypel Tella TMpU yAape ¢ TpeHuu (C UCHOJb30BaHHEM IU(PPOBOTroO
MysbTHAaTYMKA). COOpKa 3JIEKTPUUECKOU 1ienu. PerynrpoBaHue CUiIbl TOKa PEOCTaTOM,

BBIYHUCIICHHUEC XaPAaKTCPHUCTUK PCOCTATA. HCCHGI{OB&HI/IC MAaravuTHOI'O I10JIA IIPOBOJHHKA C
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TOKOM  (IpsIMOrO, KpyroBOrO, MpOu3BOJIbHOM  (opmbl). W3yueHue paboOThHI
anexkTpomarnuta. lcchnenoBaHue SBIIEHMS CaMOMHAYKUMHA IIpU  3aMbIKAaHUHA U
Pa3MBIKaHUH LENH. DKCIEPUMEHTAIBHOE TOATBEP/KICHUE 3aKOHOM ITOCTOSTHHOTO TOKA.
HccnenoBanue ecTeCTBEHHON OCBEIIEHHOCTH. MI3MepeHne TemMneparypbl aTMOC(HEPHOTO
Bo3ayxa. M3yueHue cnocoOOB M3MepeHUs BIAXKHOCTH BO3yXa. DKCIEPUMEHTAIBHOE
J0Ka3aTeIbCTBA 3aBUCHUMOCTH aTMOC(epHOro aaBiieHUus OT BbICOTHI. MccienoBanue
MOBEACHUS JMOAAa B LEMU TMOCTOSHHOrO M mnepemMeHHoro Toka. COopka Mojaenu u
TtecTupoBanue TpyObl Kermiepa. M3mepeHue nokazaTens IpeSOMJICHUS BEIIECTB.

DKcnepuMeHTalIbHOE 00HapyskeHue koel HproToHa.
Paspnen 3. UccaenoBareabckas padora nmo pusuke

Teopusi: VIHCTpyKTa)X IO BBINOJHEHUIO HCCIIEOBATEIbCKOM paboThl. BriOop

TEMBI HCCJICIOBAaHUA. OTansl IMPOBCACHUA NCCICIOBAHNA

Ilpaxmuxa: BeIOTHEHUE TIPAKTUKO-UCCIICIOBATEIBLCKONH pabOThI 1O BRIOpaHHOM
TEME C TMPUMEHEHHEM KJIACCHYECKOro W MHU(POBOro J1abopaTOpHOro 0OOPYIOBAHHS
(rutanupoBaHue padoTh, TOAOOpP 0OOpydOBaHWE, COOpKa YCTaHOBKH, IPOBEICHUE
U3MEpPEeHH, aHanu3 © 00padoTka pe3yabTaTOB WM3MEPCHHIA, HHTEPIpETaIus

PE3YNIBTATOB U3MEPEHUH, 3aIIUTa paOOTHI).
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KAJIEHJIAPHBIN YYEBHBIN I'PA®UK

Bpewms Kon-
Ne x x P . Mecto dopma
Mecsan | Yucno | mpoBenenus | dopma 3aHITUN BO Tema 3aHsaTHS
n/m o * MPOBEJICHUS | KOHTPOJS
3aHSATUN 4acoB
Pasznen 1. Beenenue. OcHoBbI poBeAeHust GU3NUECKOr0 IKCIIEPUMEHTA
Beenenune. Uuctpykrax no Th. O
1 Jlexuus 1 | HeoOxomumMocTu puznuecKkoro Kab6.27 Ompoc
SKCIIEpPUMEHTA
PU3NYECKUN IKCIIEPUMEHT:
2 Jlexuust 1 P Kab6.27 Ompoc
MJIAHUPOBAHUE U BBIOOP 000PYI0BaAHUS
CriocoObI n3MepeHus: GU3nIECKux
3 Jlexus 1 P b . Ka0.27 Ompoc
BeNMYuH. [lorpenHocTs n3MepeHu.
4 Jlexuums 1 | Ob6paboTtka pe3yabTaTOB U3MEPEHUN Kab6.27 Tect
[IpaxTrueckoe
5 P 1 | 3mepenue puznyuecKux BETUYNH Kab6.27 OTtuet
3aHATUE
[IpakTrueckoe .
6 P 1 | O6paboTka pe3yabTaTOB H3MEPEHUM Kab6.27 Otuet
3aHATUE
[IpakTrueckoe
7 P 1 | CocoOsl m3MepeHust pa3MepoB TeJ Kab6.27 OTtuet

3aHATUC




[IpakTHueckoe

8 Cnoco0On1 nu3MepeHusi 00bEMOB Tel Kab6.27 OTtuet
3aHATHE
[IpakTrueckoe
9 P CriocoObl U3MepEeHus: MaccChl Tell Kab6.27 OTuer
3aHATHE
Pa3zpnen 2. /leMOHCTPAaUMOHHBIN 3KcIepuMeHT. IIpakTukyM
10 Jlexnus MexaHnyecKue U TETIOBbIE SABICHUS Kab6.27 Onpoc
11 Jlexuus 3BYKOBBIEC U ONTHYECKHUE SIBJICHUS Kab6.27 Omnpoc
12 Jlexus DIIeKTPOMAarHUTHBIC SIBJICHUS Ka0.27 Tect
[IpaxTrueckoe
13 P [lonyueHue TEIIOThI OpH YIApPE U TPEHUU Kab6.27 OTtuet
3aHATHE
[IpaxTrueckoe .
14 P YnpasieHue CUiI0oM TOKa B UENH Kab6.27 Otuet
3aHITHE
[IpakTnueckoe HccenenoBanre MarHuTHOTO TOJIS
15 : A Ka6.27 Oruer
3aHATHE MIPOBOJHUKA C TOKOM
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[IpakTHueckoe

16 JleMoHcTpalus paboThl JEKTPOMArHUTa Ka0.27 Otuet
3aHATHE
IIpakTHueckoe
17 P HccnenoBanue sIBICHUSI CAMOUHIYKIIUN Kab6.27 Otuer
3aHATHE
[IpakTrueckoe DKCIEepUMEHTAILHOE MTOITBEPIKICHUE
18 P P ATBCPIAA Ka0.27 Otuer
3aHATHE 3aKOHOB ITOCTOSTHHOT'O TOKa
IIpakTryeckoe HccnenoBanue ecTeCTBEHHON
19 P A Ka6.27 Otuet
3aHATHE OCBEIIIEHHOCTH ITOMEIEHNS Ki1acca
[IpakTrueckoe MOHUTOPUHT TEMITEPATYPHI
20 P p PaTYP Ka6.27 Otuer
3aHATHE aTMOC(EpHOT0 BO3ayXa
IIpakTiueckoe HccnenoBanue criocoO00B U3MEPEHUS
21 P p Kab6.27 Otuer
3aHATHE BJIQYKHOCTH BO3JIyXa
IIpaxkTiueckoe HccnenoBanue 3aBUCUMOCTH
22 P Ka6.27 Otyer
3aHATHE aTMOC(EpPHOTO JIaBJICHHS OT BBICOTHI
[IpakTiueckoe WO/ B LIENIU ITOCTOSTHHOTO U
23 p Juon s 1 Ka6.27 Oruer
3aHATHE MIEPEMEHHOT0 TOKa
IIpakTnueckoe
24 P SAHSTHE C6opka monenu Tpyos! Kemepa Kab6.27 OTtuet
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[IpakTHueckoe

H3Mep€HI/I€ ImoKasaTceJIs NpCIIOMIICHUA

25 Kab6.27 OTtuet
3aHATHE BEIIECTBA
[TpakTrueckoe DKCHEPUMEHTAILHOE TTOJIYICHHE KOJIe
26 P P yi H Kab6.27 OTtuet
3aHATHE HproTona
Paszpnen 3. UccaenoBarenbckas padora no puszuke
[TpaBuia BBITOTHEHUS
27 Jlexuus uccueaoBaTeabckoit padotel. Th npu Ka6.30 Ompoc
pabote
Bri6op Tembl uccnenoBanusi. CoctaBieHue
CamocrosrenbHas
28 A6oTa riaHa uccneaoBanus. [log6op Ka6.30 HaOmnronenue
P 00opy1oBaHUSs
CamocrosiTenbHast [IpoBenenne U3MEpeHHit B paMKax
29 POBEA pv p Ka6.30 HaOmronenue
pabora UCCJIe1I0BaTEIbCKON PabOThI
CamocrosTenbHas .
30 O6paboTka pe3yabTaTOB U3MEPEHUI Ka6.30 Hab6mronenue
paboTta
CamocrosTenbHas .
31 paboTa OdopmiieHne nccnea0BaTeNbCKOl padoThI Ka6.30 HaGmronenue
CamocTosiTenbHas Odopmnenue pe3ynbraToB
32 Gop pesy” Ka6.30 HaGmronenue
pabora UCCIIeIOBATEIHCKON pabOTHI

15




[IpakTueckoe [IpesenTanus
33 P 3ammTa ucciaea0BaTeIbCKUX padoT Ka6.30 P !
3aHATHE MPOEKTa
IIpakTHueckoe IIpe3enTanus
34 P 3ammTa ucciaea0BaTeIbCKUX padoT Ka6.30 P
3aHATHE MPOEKTa

*Mecsill, YUCI0 U BpEeMsl TIPOBEJICHUS 3aHATHI — COTJIaCHO YTBEPKJICHHOMY PacICaHHUIO.
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METOANYECKOE OBECIIEYEHHME ITPOI'PAMMBbI

NudopmannonHoe odecneyenune

CrnoBaps, Jaroiiuii ToJkoBaHuE MPodheCCUOHABHBIX CIOB U3 001acTH (QU3UKHU

1. BuxucnoBapb: [OnextpoHHblii pecypc| // ®usmyeckue tepmunbl. URL:

https://inink.ru/w4gLO0l

NHcTpyKuMM no TexHuke 0€30MacHOCTH

o~ WD

7.

HucTpykius no oxpane Tpyaa oOydaromuxcst (BBOJHbBIN HHCTPYKTAXK).
WucTpykius npaBuiaM 0e30MacHOro nosejeHus yqamuxcs B OY.

HNHucTpyKius o noxapHoi 6€30MacHOCTH.

WNucTpyKIus 1o 37eKTpo0e30MacHOCTH.

WucTpykiust mo mnpaBuiiaM O€30MaCHOCTH TpU OOHApYKEHUU HEU3BECTHBIX
NAKETOB, B3PbIBOONIACHBIX MPEIMETOB.

WHcTpykius npaBuiia 6€3010aCHOrO MOBEACHUS IPU YIpo3€ TEPPOPUCTUUECKOTO
aKTa.

HucTpykims o paboTte ¢ nasyibHBIM 000pyA0BaHUEM.

MyJabTUMeIUAHBIC IPE3CHTANMHU 110 TeMaM

ok~ 0D

OcHOBBI (PU3NYECKOTO IKCIIEPUMEHTA.

[IpsimMble 1 KOCBEHHBIE U3MEpPEHUA. [lorpeHOCTh H3MEPEHU.
O6paboTka pe3yIbTaTOB U3MEPECHUH.

Pu3nyecKue SIBICHHUS.

[IpaBuna BRIMOTHEHUS UCCIIENOBATEIBCKON PAOOTHI.

MeToau4yeckue mocoous

1.

2.

3.

Meronuueckne pEeKOMEHIANMK JJIsi TPOBENEHUS J1Ia0OpaTOpHBIX pPabOT TIo
¢usnke ¢ npuMeHeHue udposoro odopyaoBanus Releon.

Meronuueckne pEeKOMEHIANWU [JIsi TPOBENCHUS J1a0OpaTOPHBIX paboT 1Mo
9KOJIOTHH C TIpuMeHeHue nudpoBoro odopynoanus Releon.

Onturka. PykoBOACTBO MO BBHIMOJIHEHUIO Ja00paTopHbIX padot. JlabopaTopus L -

Mukpo. — M.: MI'1Y, 2007. — 20 c.



4. DnexktpuyecTBO. PyKOBOJACTBO 1O  BBINOJIHEHUIO JabOOpaTOpHBIX  padoT.
Jlaboparopus L - mukpo. — M.: MI'TY, 2007. — 22 c.

5. DnektponuHamMuka. PyKOBOICTBO MO BBIMOJTHEHUIO JAOOPATOPHBIX paboT.
Jlaboparopus L - mukpo. — M.: MT'TY, 2007. — 22 c.

6. IlnanupoBaHue sKcrepUMEHTa [DJIEKTPOHHBIA pecypc| : y4eOHO-TIpaKTUYECKOe
nocobue / T. B. Epemienxo, H. A. Muxaiinosa ; M-Bo obpa3oBanus u Hayku Poc.
®enepanuu, Boarorp. roc. apxXuT.-CTPOUT. YH-T. — DJEKTPOHHBIE TEKCTOBBIE U

rpaduyeckue ganuwie (1,1 Mo6aiit). — Bonrorpaa: Boar[TACY, 2014.

Pa3naTounblii MaTepuajd o TeMaM Kypca

1. Ycnosuvie 00603nauenus HeKOMOPLIX KOMHOHEHMIO08 HA IIEKMPUUECKUX
cxemax no 'OCT

Eii ConHeuHblit \\“
CTabunutpoH —fh— choToanemeHT _@_
Tupuctop —Bﬁ

TpaHaucTop @7
doToaunon Q\

g KongeHcaTop
//{, (emkocTb) o |

CeeToauopg _@_

Opoccens -
doTopesucTop % ConpoTtusnetue —

(pesucTop)

2. Buowt 3xkcnepumenma

oxosamocnuen:

1. SAMMUHUPYIOLLNIA BbIABUTb U YCTPAHUTL BAUAHUE HEOAHOPOAHOCTEMN
2. CpaBHUTENbHbIN OueHUTb BAMAHUE KaXKaoro pakTopa Ha npouecc
3. Otceunsaiowmin OTobpaTh A4NA UCCNEA0BAHUA CYLLECTBEHHbIE

dakTopsbI
4. SKCTpemManbHbIn Bbi6Op ONTUMaNbHbBIX PEXUMOB NPOBEAEHUA
3KCNepUMeHTa
5. ANNPOKCUMUPYIOLLM A BblfiBNEHWE MaTEMATUHECKOW MOAeNU npouecca
6. YucneHHbIN 3ameHa GU3NYECKOro IKCNepUMeHTa

MaTeEMATUYECKON MOAENBIO

7. UpeHTnouumpyrowmi OnpeaeneHue xapakTepucTuk/koadpduumeHTos
B MaTemaTu4ecKoin mogenu obbvekTa

8. DKCTpPanoAnpyoLWmi MNpeackasaHue U3MeHeHu napameTpos 0bbeKTa
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KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIBI

1. Tecmupoeauue no meme <«OcHogwl npoeedenuﬂ t[)u3uuecr<020 IKcnepumernma>

(npumepnan paooma)

Pa6ota conepxurt 11 Bonpocos. Yacts 1 conepxut 10 TeCTOBBIX BOIPOCOB €
OJIHUM WJIM HECKOJIbKMMHU BEpHBIMHU BapuaHTaMu oTBETOB. HacTh 2 coaepkut 1

3a/1aHue, TpeOyroliee moapoOHOro OTBETA.
Yacmo 1

1.1 Onpenenute MeHy IEJICHUS U3MEPUTEIHHOTO TIprbopa
)1I0mn  2)100mn  3)20mn 4) 0 ma

—

MmN
100 —

80

60 —

40 —

20 —

\0—7

1.2 C momo11bto 4ero Mbl IOJIy4aeM 3HAHUS O SIBIICHUSX PUPOJIbL:
1) HaGmronenus u omnbiTa 2) HaGmronenus u runore3sl  3) ['umoTesbl
4) DkcriepuMeHTa 5) Teopuu
1.3 3nanue B pusuke poKaACTCS B PE3YNIBTATE CIASAYIONMIEH IIETTOYKH COOBITHIA
1) T'mmote3a — SKCIIEPUMEHT — HAOJIOCHHE - BHIBO/T
2) HaGnromeHne — runoresa — SKCIIEPUMEHT - BBIBOJT
3) DKCIEpUMEHT — runoTe3a — HabJI0ICHHUE - BBIBO/T
4) HaOmojeHre — THIIOTe3a — BBIBOJI - SKCIICPUMEHT
5) T'mmore3a — HAOMIOCHHE — SKCTICPUMEHT - BBIBOJT
1.4 Yto 3HAUUT U3MEPUTH PU3UUECKYIO BETUUUHY?

1) CpaBHUTH €€ ¢ Apyroi Ppu3ndecKor BeITUINHOU
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2) CpaBHUTH €€ C OTHOPOAHOU (PU3UUECKON BETUUUHON

3) CpaBHUTH €€ ¢ OAHOPOIHOMN (PU3NUECKON BETMYMHOM, MPUHATOM 3a

EIVHUIY

1.5 CocraBnsmoomas MOrPEIIHOCTA HW3MEPEHHMs], MPOSBISIONIASACA B BHUJC
HEIpeICKa3yeMbIX OTKJIOHEHUH OT UCTUHHOTO 3HaY€HUs! PU3NYECKON BEIMYUHBI,

MEHSIOUINXCS OT OAHOI0 HAOMIOAEHUS K APYroMy — 3TO:
1) Cny4aifHast HOTrpeIIHOCTh
2) UncTpyMeHTallbHAS MOTPEIIHOCTD
3) CucremaTrueckas MorperHoCTh

1.6 Yuenuk uzMepui BeIMunHy X ¥ o popmyne y=4x+5 namen y. Kakue

U3MEPEHUS OH IIPOBEI?
1) Tonbko psimMble
2) TOJIbKO KOCBEHHBIE
3) Ilpsimble ¥ KOCBEHHBIE

1.7 Pe3ynbTaThl MU3MEPEHUI MIPU MPOBEICHUN SKCIIEPUMEHTA YUSHHK TPEICTABUI

B CJICAYIOIEM BUJIE:

Ne Bennuuna | Benuuuna | Benuuuna
OIbITa a b c
1 3 4 5
2 5 5 7
3 9 10 11

Kaxk Ha3pIBaeTcst Takoi crioco0 mpeaCcTaBlICHUsI TaHHbBIX ?

1) cnoBecHbI 2) TaOIUYHBIHI 3) rpaduueckuit

1.8 Pe3ynbpraTel M13MEPEHNI NPU NPOBEICHUN SKCIIEPUMEHTA YUYEHUK MPEICTaBUII

B CJICAYIOIICM BHU/IC!
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Kaxk Ha3bIBaeTcs Takoi crioco0 NMpeIcTaBlIeHUs TaHHbIX ?
1) cnoBecHbI 2) TaOIMYHBIN 3) rpaduueckuii

1.9 Onpenenure NOrpemHOCTs NpUOOPa, N300paKEHHOTO HA PUCYHKE

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

1.10 C noMoribto Kakoro npubopa MO>KHO HanuOoJiee TOYHO U3MEPUTH TITYOUHY

crakaHa?

1) mukpomeTp 2) nuHelka 3) MTaHTeHIIUPKYIb 4) pynetka

Yacmoe 2. Omeemovme Ha 60npPoc.

2.1 Bam H€O6XOI[I/IMO IMPOBCPUTH 3aBUCUMOCTBb 4YHUCJId OCKOJIKOB, Ha KOTOPOC

pazOuBaerca ¢apdopoBas Tapeiaka OT BbICOTHI maneHus. [lpemnoxure cxemy

IMPOBCACHUA NAaHHOI'O 3KCIICPUMCHTA U YKAKHUTC €T'O OCHOBHBIC 3TAIIbI.
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2. Tecmupoeanue no meme «J/{eMOHCTpALMOHHBIN IKkciepuMeHT. [IpakTuKymM»

(npumepnan paboma)

PaboTa comepXHUT / TECTOBBIX BOIPOCOB C OJHUM MJIM HECKOJBKUMU BEPHBIMH

BapUaHTaMHU OTBETOB.
1. Kakue siBneHus u3y4arot B ¢pusuke?
A) Mexannueckue B) TemnoBbie C) ®usuyeckue
D) DnekTpuyeckue E) MarautHsie
2. YTO OTHOCUTCS] K MEXaHUYECKUM SIBIICHUSIM?
A) [IpoxoxkIeHre cBeTa Yyepes3 JTHMH3bI
B) O6pa3oBanue MOJHUH BO BpEMsI TPO3bI
C) O6pazoBanue cHera
D) Bpamienue 3eMir BOKpYT CBOCH OCH
3. UTo OTHOCHUTCS K TEIJIOBBIM SIBIICHUSIM?
A) [IpoxoxkaeHre cBeTa Yyepes3 JTHH3bI
B) O6pazoBanue MOJIHUM BO BpeMs IpO3bI
C) O6pazoBanue cHera
D) Bpamienue 3emiin BOKpYT CBOEH OCH

4. B aByx OMa0oHaX HAXOIUIOCh MOJIOKO. B IIepBOM M3 HUX MOJIOKO CKHCJIO, a BO
BTOPOM OTCTOSITUCH CIMBKH. B KakomM #3 OWJIOHOB MPOM30NUIO (HU3HUECKOE

saByeHue?
A) B nepsom B) Bo BTopoMm
C) B nepBom u BO BTOpOoM D) Hu B ogHOM U3 HUX

5. Kakuve wu3 HIWKENpPUBEIACHHBIX SBJICHUNA HAOMIOJAIOTCS NpPU TOPEHUU

AJIEKTPUYECKOM JIaMTIIbI?
| — Mexannueckue IT — TermnoBrIe

Il — 3ByKoBbIE IV — Dnekrpruueckue V — CgertoBble
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Al IV

C) I, IV, V

B) I, V

D) I, 1II, V

6. UTo U3 nepevyncaeHHOro OTHOCUTCS K (PU3NYECKUM SIBICHHSIM ?

A) snexrpusanus B) snekrpuyeckas mamma C) snektponsl D) anektpudukarus

7. K xakoMy BU1Yy OTHOCUTCS (pU3MUECKOE SIBJICHUE, N300paKEHHOE Ha PUCYHKE?

A) snextpudeckoe B) ontrueckoe C) mexanunueckoe D) termioBoe

AHKeTAa 1J15 pacuerTa HHANBUAYAJIIBHOI0 HHACKCA KAYe€CTBA 3aHATUA

BriGepnTe moaxoasiniue BaM YTBep:K/IeHHS H NOJACUYATANITe CYMMY 0a/LI0B

Ne Y1BepikaeHne 0 6a,1;10B 1 6asn

1 | Ha zanmarun g padotan He aKTHBHO AKTIBHO

2 | Croeil paboToil Ha YpOKe A He JIOBOJIEeH TOBOTIEH

3 | 3aypok ycTal He ycTal

4 | Moe nactpoenie CTalIo XyxKe CTaJIo ITyYIle
5 | Marepnan ypoka MHe OBbLT HE [IOHATEH MIOHATEH

6 OecnoseseH I0TIe3eH

7 CKYUeH HHTepeceH
8 TPYICH He TpyIeH
O | CBA3b ypoKa ¢ APYTUMII HAYKaMII He 3aMeTHa 3aMeTHa
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HBamxkud // ®u3. B mk. - 2011.-Ne 14,- C. 23-25.
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15.1ToBamsses O. A., XaumnanoB H. K., Xomenxo C. B. Meroanueckoe
CONPOBOXKJeHHE. MexaHndeckrue sBJICHUsA. PyKOBOJICTBO 110 BBHITTOJTHEHHUIO
J€MOHCTpalMOHHOro 3kcnepuMmenTta M.: Ooo «makccmeiicy, 2013. 72 c., un.

Crucok 3KCepuMEHTOB

16.Cemrxe A.U. ®usuka: 3aHUMAaTENbHBIE MaTepUaibl K ypokaMm. 7 kiacc [Tekcer] /

A.U. Cemke. - M.: HI] DHAC, 2006.-120c.

17.Ceprees N.C. “Kak opraHu3oBaTh NMPOEKTHYIO JEATEIBHOCTh ydamuxcs’ , M.:

APKTHU 2003r.

18.Cubukun, 0. JI., Cubukua, M. FO. TexHonorus 31EKTPOMOHTaXHBIX PadoT:
Yyebnoe mocobue s mpodeccroHanbHbIX y4eOHbIX 3aBemenuit / HO.JIL.
Cubukna. M.IO. Cubukun. - M.: Beicmas mkona; M3matenbCcTBO IIEHTP

«Axanemusi», 2009.-301c.

19.Crannaptsl BTOporo nokojeHus: «IIpumepusie nporpammsl. Gusnka 7-9 Kmaccs:

mpoekT. — M.: [Ipocsemenue, 2011.C. 6-8, 37
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20.®yH/1aMEHTANIbHBIE AKCIIEPUMEHThl B (PU3MYECKON Hayke. DJIEKTHBHBIM Kypc:
VYue6noe nocodue/ H.C. Ilyprimesa, H.B. lllaponosa, JI.A. Wcaes. - M.: bunom.

Jlaboparopus 3nanuit, 2005
Jist o0yuaromuxcs

1. BapnamoB C. JI., 3unsbepman A. P., 3unkoBckuii B. U. DxcnepumeHTanbHbie

3a/layu Ha ypokax pu3uku u puznyeckux onumnuanax. —M.: MIJHMO, 2009.

2. Tomupunze I'. 1. Ilpaktrueckue u naboparopHsle paboTel o ¢uszuke 7 — 11

knaccel / I'.II. Tonupunze-M.: Knaccux Ctuns, 2002.- 96 c.

3. KonecuukoB K.A. Pabouass terpaapr mno ¢usuke. Mou pa3MbllIUieHUs TpU

BBITIOJIHEHUU ONBITOB B jgomarnHei nadopatopuu / K.A. Konecuukos. — Kupos,

2010.-128c.

4. Jlanre B.H. DkcnepuMenTtanpibie (pusndeckue 3agaun Ha cmekanky / B.H.Jlanre

- M.: Hayka, 2001. -94 c.

5. OnTuka. PykoBo/iCTBO MO BBHIMOJHEHUIO JabopaTopHBIX paboT. Jlaboparopus L -

Mukpo. — M.: MI'1Y, 2007. — 20 c.

6. OnextpuuectBo. PyKOBOACTBO 1O BBHINOJHEHUIO JIAOOPATOPHBIX  padoT.

Jlabopatopus L - mukpo. — M.: MT'1Y, 2007. — 22 c.

7. DnexTpoauHaMuKa. PyKOBOJICTBO IO BBIMOJHEHUIO JIA0OPATOPHBIX padoT.

JIabopatopus L - mukpo. — M.: MTT1Y, 2007. — 22 c.
HNuTepHeT-pecypcebl

1. Knaccras ¢msuka [DnekrpoHHBIA pecypc] / pexum poctyma http://class-

fizika.narod.ru/.

2. BuptyanpHas obpa3oBaTenbHas mabopaTopus [DIEKTPOHHBIN pecypc]. / pexum
JIoCcTyIIa
http://www.virtulab.net/index.php?option=com_content&view=section&layout=Db
log&id=5&Itemid=94.

3. Enunas xomnexkmmst 1u@pOBBIX 00pa30BaTEIBHBIX PECYpCOB [DIEKTPOHHBIN

pecypc]. / pexxum goctyna http://school-collection.edu.ru
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4. denepanbHbli HEHTp HMH(OpMaMOHHO-00pa3oBaTenbHbIX pecypcoB (DPLIUOP)

[DnexTpoHHbIH pecypc]. / pexxum noctyna http://fcior.edu.ru

5. College.ru:  ®usmka. [OnekTpoHHBIA  pecypc]. /  pexuMm  gocryna

http://college.ru/fizika/
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