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IHosicHuTEILHAA 3aIHCKA
HanpaBneHHOCTh mporpaMMbl — €CT€CTBEHHOHAYYHAS.
Bun nporpammel — MoauUIIMpOBaHHAS.

AKTYaJIbHOCTb IPOTPAMMBI

OKCIIEpUMEHT SIBISIETCS HCTOYHUKOM 3HAaHUM W KpUTEpHUEM HUX HCTMHHOCTH B HaykKe.
Konuenmust coBpeMeHHOro 00Opa30BaHUs MOAPA3yMEBAET, YTO B yYEOHOM SKCHEPUMEHTE BEAYIIYIO
pOJIb  TOJDKEH 3aHATh CaMOCTOATENBHBIM  MCCIIEIOBATEIbCKUM  YYEHUYECKHH  OKCIIEPUMEHT.
CoBpeMeHHbIE HKCIEPUMEHTAIbHBIE HCCIENOBAHUS MO (U3MKE YXKe TPYIHO MpeJICTaBUTh 0e3
WCTIOJIB30BAaHMUS HE TOJIEKO aHAJIOTOBBIX, HO U IIU(POBBIX H3MEPHUTEIHHBIX MprOOpoB. B denepansHoM
rocyJIapCcTBEHHOM oOpa3oBaTenbHOM crapaapre (ganee — @DI'OC) mpommcaHo, YTO OJHUM U3
YHHUBEPCAIBHBIX y4eOHBIX neiicTBuil (mamee — YY), mproOpeTaeMbIX ydalIuMUCs, JODKHO CTaTh
YMEHHE «IPOBEIECHUS OIBITOB, IPOCTBIX IKCIIEPUMEHTANIBHBIX UCCIENI0BAHUM, MPSIMBIX U KOCBEHHBIX
M3MEPEHUH C UCTIOIH30BAHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TIPUOOPOBY.

VY4ueOHbIl 3KCIepUMEHT MO (U3MKe, MPOBOJUMBIA Ha TpaJuIMOHHOM oOopynoBaHuu (0e3
NpUMEHEHHS LUQPPOBBIX JTA0OPAaTOPHii), HE MOXET B IOJHOW Mepe OOECIeYHTh pPEUICHHE BCeX
o0pa3oBaTeNbHBIX 3a/1a4 B COBPEMEHHOM LIKOJIE.

HoBble comumanmbHble 3ampochl ONPENENSIOT Lenu o0pa3oBaHUS Kak OOIIEKyJIbTYpPHOE,
JUYHOCTHOE M IO3HABATENbHOE PAa3BUTHE Y4YalUXCs, OOECHeunBaroliee TaKyl0 KIHOYEBYIO
KOMIIETEHIIIO 00Pa30BaHUs, KaK «HAYYHUTh YUUTHCS». BakHelmiel 3amauell COBpEMEHHOM CHCTEMBI
JIONIOJTHUTEIBHOTO 00pa3oBaHus sBiseTcs (OPMHUpPOBAHHE Y4EOHBIX AEHCTBHM, 0OecredrBarolUX
LIKOJIbBHUKAM YMEHHE YUUThCS, CIOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPIIEHCTBOBAHUIO.

IMeparornyeckasi mejiecooopa3HOCTb NPOrPaMMbI

[legarornyeckass 1€I€COOOPA3HOCTh MPOSBISAETCS B BO3MOXKHOCTH HWHAMBHUAYaIU3AIHH
00pa3oBaTeNbHON TPACKTOPUU ydallerocs i (popMUPOBAaHUS TaKMX JTMYHOCTHBIX PE3YJIbTATOB Kak
«TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE caMO00pa30BaHUIO, Ha MPOTSKEHUH BCel
xu3Hm». OOydeHHe 1Mo mporpamMme «DKCIEPUMEHTANbHAS (U3UKA» PpACHIMPSET, YrIyOoJseT
JIOTIONHSAET 0a30BbIe 3HAHUSA, 1a€T BOZMOXKHOCTh MPOSIBUTH M PA3BUThH MTOTEHIIMATbHbBIE BOZMOKHOCTH U
CIOCOOHOCTH PEeOEHKa, TMPUYEM IPOLECC ATOT MPOUCXOTUT B KOM(MOPTHON UIS Pa3BUTHUSI JTHUYHOCTH
00CTaHOBKE.

[TpU3HaHHBIMU TOAXOJAMH 371€Ch BBICTYMAIOT JEATEIbHOCTHO-OPUEHTHPOBAHHOE OOYYEHHE;
y4eHHe, HalpaBJIeHHOE Ha pelleHue MpodiemM (3amad); MPOEKTHO-HCCIEAOBATEIbCKUE (OPMBI
opraam3anuu odydenus. McnonszoBanue JIOO B mporecce oOydeHHs TpEANoiaraeT peaau3alinio
MPUHINIA CYOBbEKTHOCTH W BKJIIOUYEHHE B Y4eOHOE 3aHATHE NMPUEMOB M METOJIOB aKTyalHU3aluu
CYOBEKTHOTO OTIBITA yUYaIIerocs.

Ajapecart nporpaMMmai:

[Iporpamma paccuurtana mis oOydarommxcs 14-15 mer. Ilporpamma nmoctymHa Uit JeTeH,
MPOSIBUBIINX BBIAIOMIMECS COCOOHOCTH (OJapeHHbIE), NeTel ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs (HapyIIeHUE 3pEHHS U CIyXa), AeTei, HaXOASIIUXCS B TPYAHOM KU3HEHHOMN CUTYyaIlIH.

[Iporpamma mnpepHasHadyeHa Ui OOYYArOIIMXCS, WHTEPECYIOUIMXCS IMPEIMETOM, OJapeHHBIX
ydaluxcs M HampaBjieHa Ha oOecreueHue JOMOJHUTEIbHOW TEOPEeTUYECKOW U MPaKTUYECKOM
MOJATOTOBKM IO  TMPOBEACHHIO  (PU3MYECKOTO  HKCHEPUMEHTa W pPa3BUTHE  TBOPUYECKUX,
WHTEJJIEKTYalIbHBIX U UCCIEA0BATEIbCKUX CIIOCOOHOCTEH.

Cpox ocBoeHusi nporpammsi: 1 rog.
O0bem nporpammser: 17 4.

Pexxum 3ansTuii: 1 4 B 2 Henenu.
Yuyeonas rpynna: 10 yganuxcs.

®opMa opraHu3anuu 00pa3oBaTeJbHOI0 MPOLecca: OYHas.



YcioBus peanu3anuy NporpaMmsl
Texnuueckoe odecneuenue 006pazoeamenbHo20 npoyecca:

1.

ANl

[lepconanbHbII KOMIIBIOTEP (HOYTOYK).

Komnonxn.

IIpoekTop MyIbTUMEIUNHBIN.

Hudposas naboparopust no pusuke Releon.

[Mudposas nabopatopus 1o sxosoruu Releon.

Oo6opynoBanus 1J1s1 TPOBENEHHS (PU3MUECKUX OIBITOB M SKCIIEPUMEHTOB.

®opmMbl IPOBEICHUS 3AHATHI:

JICKIIUS;
CaMOCTOSITEeIIbHAs paboTa;
MPaKTUYECKOE 3aHSITHE.

eab nporpaMmblI:
cDOpMI/IpOBa.HI/Ie HCCHCHOB&TGHBCKOﬁ KOMIICTCHIIMKU Yy4YalllUXCd MNOCPCACTBOM IIPOBCACHUA
(hU3UIECKOTO IKCIIEPUMEHTA.

3agaun:
oopazoeamenvHble:

OBJIa/ICHUE HAaBBIKAMH PEIICHHS YKCIEPUMEHTAIBHBIX 33134 10 (PU3UKE U MPOBEACHUS
(bU3UYECKOT0 IKCIIEPUMEHTA;

o0ecrieueHre YMEHUN W HaBBIKOB NMPOBEACHUS MPSAMBIX M KOCBEHHBIX HW3MEpPEHUU U
OLICHKA UX MOTPEIIHOCTEN;

(dbopMHUpOBaHUE TOHATHS 3HAYMMOCTH HKCIEPUMEHTA TPU HM3YYCHHU SIBICHUS WU
npoiiecca;

obecrieyeHre GOPMUPOBAHUS y yUyalllUXcs YMEHHH M HaBBIKOB paboThI ¢ mprudopamu U
YCTpPOMCTBaMUu;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB IMPH BBIMNOJIHEHUH HSKCHEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € MCTI0JIb30BaHHMEM MH(POPMALIMOHHBIX TEXHOJIOTHA;

MOHUMAaHHE Pa3InYUNA MEXy UCXOAHBIMU (DAKTaMU M TUIIOTE3aMH [T UX OOBSCHEHHUS,
TEOPETUUECKUMHU MOJIEISIMU U pealbHbIMU OOBEKTAaMH, OBJIAJCHHE YHUBEPCAIbHBIMU
yueOHBIMU JICHCTBUAMHU Ha MpUMeEpax TUIOTe3 Ui OOBSCHEHUSI W3BECTHBIX (PAaKTOB U
AKCIIEPUMEHTAJIbHOW MPOBEPKH BBIIIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETHUECKHX
MOJIEJIEN MTPOLECCOB WIIH SIBJICHUI;

pa3eusarwouiue:

COBEPILIEHCTBOBAHUE MOJYYCHHBIX B OCHOBHOM KypCe€ 3HAHHUI 1 YMEHHUIA;

pa3BUTHE YMEHHI W HABBIKOB YYaIIUXCS CaMOCTOSATEIBHO paboTaTh C HAy4YHO-
MOMYJISIPHOM JIUTEPATypOH;

YMEHUI MPaKTUYECKU MPUMEHATH (U3UYECKUE 3HAHUS B )KU3HU;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

(hopMUpOBaHKE y YUAIIUXCSI AKTHBHOCTH M CAMOCTOSTEIBHOCTH;

socnumameJibHble:

BOCIIUTaHHE YOEXKJACHHOCTH B BO3MOXXHOCTU IIO3HAHMS 3aKOHOB NPUPOABI, B
HE0OXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BaHUS JOCTHKEHUN HAYKH U TEXHUKHU;
BOCIIUTaHHE YBAXXEHMs K TBOPLIAM HAayKH W TEXHHUKH, OTHOLIEHUS K (pU3MKe Kak K
3JIEMEHTY O0IIEUET0BEYECKOM KYIbTYPHI.

MOBBIIIEHUE KYJIbTYpPbl OOLICHUS U TIOBEICHUSI.

IInanupyembie pe3yJbTaThbl.
JIuunocmmuwie pe3yromamol:



pa3BUTHE  IO3HABATEIBHBIX  HWHTEPECOB, HWHTEIUIGKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

yOexIEHHOCT B BO3MOXHOCTH TO3HAHHS MPHPOJBI, B HEOOXOAMMOCTH PasyMHOTO
WCIOJIb30BAaHUSl JIOCTIDKEHUH HAyKd W TEXHOJOTMM s JalbHEWIIEero pa3BUTHUS
YeJI0BEYECKOro O0INeCTBa, yBaKCHHE K TBOpIAM HAYKH U TEXHUKH, OTHOIIEHUE K
(hU3HKe KaK K 2JIEMEHTY OOIICUeTOBEYECKON KYIbTYPHI;

CaMOCTOSITENIbHOCTh B IPHOOPETEHNH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUM;
TOTOBHOCTB K BHIOOPY KU3HEHHOTO IMyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU
¥ BO3MOYXHOCTSIMU;

MOTHBAIM 00pa30BaTENBFHON JESITEIPHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO
MOJIX0/1a;

(dbopMUpOBaHHE IIEHHOCTHOTO OTHONICHHUS JPYr K APYry, K YYHUTENI0, K aBTOpam
OTKPBITHI 1 N300pETEHHIA, K pe3ybTaTaM 00ydeHHUs.

Memanpeomemmnuie pe3yibmamal:

OBJIaJICHHC HABBIKAMHU CAMOCTOSITEIILHOTO MPHOOPETEHUST HOBBIX 3HAHWMN, OpPraHU3alun
y4eOHOW NesATENbHOCTH, TIOCTAHOBKH IIeNiel, TUTAHUPOBAHUSI, CAMOKOHTPOJI U OLEHKU
PE3YJIBTATOB CBOCH JEATCIBHOCTH, YMEHHUSMHU TPEIBUICTh BO3MOXKHBIC PE3YJIBTATHI
CBOHX JICHCTBUI;

MOHMMAaHHE PA3INUUi MEXIYy UCXOAHBIMU (aKTaMU U THIIOTE3aMU IJI UX OOBSICHEHHUS,
TEOPETUICCKUMHU MOJICIISIMA M PEATbHBIMU OOBEKTAMH, OBJIAJCHHE YHUBEPCATHLHBIMH
y4eOHBIMU JIEHCTBUSIMU HA MPUMEpaxX TUIOTE3 IJi OObSICHEHUs M3BECTHBIX (AKTOB U
AKCIIEPUMEHTAIBLHOW TMPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUICCKHX
MoOJIeTIel MPOIIECCOB WIIH SBIICHUIA;

(dbopMUpOBaHNE YMEHHI BOCIPUHUMATH, TIepepadaThIBaTh U MPEIbIBISATH HHPOPMAIUIO
B CJIOBECHOM, 00pa3HOM, CHUMBOJIMYECKON (hopmax, aHAIM3UPOBATh U MepepadaThiBaTh
MOJTy4eHHYI0 WH(GOPMAIMIO B COOTBETCTBUU C TMOCTABICHHBIMU 3aJladaMH, BBIACISATH
OCHOBHO€ COJIep)KaHHWE TMPOYUTAHHOTO TEKCTa, HaxXOAuTh B HEM OTBEThl Ha
MOCTaBIICHHBIC BOMPOCHI U U3JIaraTh €ro;

MPHOOPETEHUE OIbITA CAMOCTOSTEIBHOIO TMOWCKA, aHadu3a U oTOOpa WHQOpMAIH C
MCIIOJIb30BAaHUEM PA3IUYHBIX MUCTOYHUKOB, U HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUH
JUIS peIlieHus TO3HABATENIbHBIX 33/1aY,

pa3BUTHE MOHOJIOTMYECKON M JHMAJOTUYECKOW PEeYH, YMEHHsS BBIPAXKATh CBOW MBICIIH,
CIIOCOOHOCTH BBICITYLINBATh COOECEHMKA, MOHUMATh €ro TOYKY 3pEHHs], MPU3HABATh
IIpaBoO APYroro 4eJI0BEKa HA HHOC MHCHHUC,

OCBOGHHE TPUEMOB JCWCTBHIA B  HECTAHIAPTHBIX  CHUTYallUsX, OBJAJICHUC
HBPUCTUYECKUMHU METOJIaMH PELICHUS TPOOIIEM;

dbopMupoBaHHEe YMEHHUI paboTaTh B TPYIIE C BHIMOJTHEHUEM Pa3IHMYHBIX COIHATIbHBIX
pOJIeH, MPEACTABIATh M OTCTAMBATh CBOU B3TJISIBI M YOCIKICHUS, BECTH JUCKYCCHIO.

Ilpeomemmnuwie pe3yromamul

YMETHE COCTABJIATE CXEMY OKCIICPUMCHTA,

COBEpPILIEHCTBOBATh YMEHHE TIPOBOJUTH IKCIICPUMEHT;

yMeTbh paboTaTh ¢ U3MEPUTEILHBIMU TTPHOOpaMU;

OBJIQJICTh YMEHUSIMH BBIJBUTATh U CTPOHUTh MOJEIH JUISI OOBSCHEHHS PE3yJIbTAaTOB
IKCIIEPUMEHTA;

YMETb TPaMOTHO 00padaThIBaTh Pe3yibTaThl U3MEPEHUH U Pe3yJIbTaThl SKCIIEPHUMEHTA,
MPaBUJIBHO MPEJICTABIATh PE3YJIbTAaThl IKCIIEPUMEHTA B rpadudeckoit popme.

dopma KOHTPOJIA:
Habmtonenue, onpoc, 0T4eT, Npe3eHTaLus IPOEKTa, TECTUPOBAHUE.



Buael koHTpoOJdA ¥ GOPMBI ATTECTALIUM:
1. BX0oaHOI KOHTPOJIb.
2. Texyumui KOHTPOJIb.
3. WTOroBblil KOHTPOJIb.

Hcnoab3yemble mefaroruyeckue TEXHOJIOTHHU:

Konnexmusno — meopueckas OesamenbHOCTh - KOMIUIEKCHAs TEAArorudeckass TEXHOIOTHS,
o0benuHsIomas B cede GopMbl 00pa3oBaHusl, BOCIIUTAHUS U ACTETHIECKOT0 o0meHus. Ee pesynbraT —
o0mIMii ycrieX, OKa3bIBAIOIINH MOJOKUTETFHOE BIUSHUE KAaK HA KOJJIEKTUB B I[EJIOM, TaK M Ha KaXKIOT0
yYamerocsi B OTJACIIBHOCTH.

Jluunocmuo — opueHmuposanHoe obyueHue — 310 Takoe 00ydeHne, KOTOPOE CTABUT TJIaBHBIM -
CaMOOBITHOCTh peOEHKa, €r0 CaMOIICHHOCTh CYOBEKTHOCTh MpoLieccoB 00yueHus. Llenp tuaHOoCTHO —
OPUEHTHUPOBAHHOTO OOYYEHHMS COCTOMT B TOM, 4YTOOBI 3allOKUTh B pEeOCHKE MEXaHU3MBbI
caMopeaJM3aIfH, CaMOPa3BUTHS, CAMOPETYJISAIUA CAMOBOCIIHTAHUS W JPYTHE, HEOOXOIUMBIC s
CTaHOBJIIEHUSI CaMOOBITHOTO 00paza M JUAJOTHYEeCKOr0 B3aUMOJICHCTBUSL C IIOJbMHU, HPUPOJIOH,
KYJbTYypOH, HUBHIIN3ALUEH.

IIpobnemnoe obOyuenue — cozlaHue B y4eOHOW AESITENBHOCTH MPOOJEMHBIX CUTyallMid W
OpraHHU3aIlys AKTUBHOW CaMOCTOSTEIPHON JACSITEILHOCTH YUaIUXCS 10 X Pa3pelICHHIO, B PE3yJIbTaTe
Yero TMPOUCXOIUT TBOPYECKOE OBNAJCHHE 3HAHUAMM, YMEHHUSMHU, HaBBIKAMH, Pa3BUBAIOTCA
MBICJITUTEIIBHBIC CITOCOOHOCTH.

Hccneoosamenvckue memoost 6 00yyeHuu — NAIOT BO3MOXKHOCTh YYAIIUMCSI CAMOCTOSITEIBHO
MOTIOHATh CBOW 3HAHUS, IIyOOKO BHUKATh B HM3ydaeMyr0 MpoOJeMy W MpeArnojaraTth IMyTH €€
pemieHus, 4YTO0 BaXHO TIpH (GOPMHUPOBAHUKM MHUPOBO33PEHHUSA. ITO BaXHO JUISI OIpPEACIICHUS
WHIUBUAYATHHON TPACKTOPHH PA3BUTHS KAXKIOTO IITKOJIBHUKA.

300oposvecbepecarowyue mexronoeuu - 00pa3oBaTEIbHBIC TEXHOJOTUW» 1O omnpeaenennio H.K.
CMHpHOBa, - 3TO BCE T€ IMCHUXOJOTO-TEAArOTHYECKUE TEXHOJIOTHH, MPOTPAaMMBbI, METOJBI, KOTOPHIC
HampaBJIeHbl HA BOCIWTAaHUE Y Yy4YallUXcs KyJbTYpbl 3J0POBbS, JIMYHOCTHBIX KadecTB,
CIOCOOCTBYIOIUX €0 COXPAaHEHUIO U YKPEIUICHUIO, (POPMHUPOBAHKE MPEACTABICHUS O 370POBhE KaK
IIEHHOCTH, MOTHUBAIIMIO HA BEJICHHE 3I0POBOT0 00pa3a )KU3HHU.



YyeOHBIH JIaH

No /it HaszBanue pasaena, KonnuectBo yacoB Dopmbl
TEMBbI Beero Teopus TpakTuka aTTeCTallMH1/KOHTPOJIS

1 Beenenune. OcHOBBI Bxo1HOM KOHTPOJIb
NPOBeIeHUs! 4 ) ) Tekyumuii KOHTPOJIb
(puznyeckoro
JKCIIEPUMEHTA

2 JleMOHCTPALIMOHHBI Tekyummii KOHTPOJIb
JKCIIEPUMEHT. 9 2 7
IIpakTHKYM

3 HccaenoBarejbckas 4 0 4 Texymui KOHTPOJIb
padora no ¢puzuke HTOroBbiii KOHTPOJIb

HTOI'o 17 4 13




Conep:xxanue y4eOHOI0 mjiaHa

Pasnen 1. Beenenne. OcCHOBBI IpoBeieHUsI (PU3NIECKOT0 IKCIIEPHMEHTA

Teopusa: Texnuka 0e30MacHOCTU MpHU paboTe ¢ U3MEPUTEIBbHBIMU IPUOOPaMU U yCTaHOBKAMU,
WHCTpyKIMa 1O OXpaHe TpyJAa NpHU BHINOJIHEHUH Ja0OpaTOpHBIX paboT mo ¢usuke. dusznyeckuit
9KCIIEPUMEHT KaK IJIaBHBIA METOJl M3Y4YeHMs] (PU3NYECKUX SIBICHUN. DTallbl, COAepKaHUEe U MOPSA0K
BBITIOJIHEHHS (PU3NYECKOTr0 SKCIepuMeHTa. Bribop o0opynoBaHus, MPHUCIIOCOOICHUH, KOHTPOJIBHO-
M3MEPHUTENBHON anmaparypsl U BBIIOTHEHUS UCCieoBaHui. Du3ndeckre BeTMYNHBI U CITOCOOBI MX
u3MepeHus. IIpsiMble UM KOCBEHHBIE HU3MEpeHUs. AOCOIIOTHAasE W OTHOCHUTENIbHAS TOTPEIIHOCTh
n3Mmepenuil. I[lpaBuna 3anucu pe3yapTaToB 3KcnepuMeHTa. OKpyriieHue pe3ysibTaTOB HW3MEpEHUil.
WuTepnperanus pe3yabTaToB SKCIIEPUMEHTA, Tpaguueckoe n300pakeHre pe3yabTaToB.

Ilpakmuxa: V3mepenue ¢(u3nMueckuX BeIMYMH LU(GPOBBIMH M aHAJOTOBBIMU HpHOOpaMHu.
Brruncnenue norpenHocTy 1 00paboTKa pe3ysIbTaTOM MPSAMBIX U KOCBEHHBIX M3MepeHH. M3yueHue
CIOCO0OB M3MEPEHUs] JTUHEWHBIX pa3MEepoB TeN U MalbiX Tel. M3ydeHue cnocoOOB 0OBEMOB Tem
MIPaBUIBHOM M HENpaBUIBbHOM hopMbl. M3yueHne cnocoOoB U3MepeHHs Macchl Te.

Paspnen 2. /lemoHcTpanMoHHbIi 3kciepuMenT. [IpakTukym

Teopus: dusznyeckue siBieHUs. MexaHuueckue siBJIeHHsA. 3akoHbl HbroToHa. AT™Mocdepa u
nasieHue. TeruloBble sBieHMsA. Temmneparypa. CBsi3b TeMIlepaTypbl Tela CO CPEIHEH CKOPOCTBIO
NBUKEHMS MOJIeKyJl. BHyTpeHHss sHeprus. Ontuueckue sBieHus. [IpsimonuHeiinoe pacnpocTpaHeHue
ceeta. [Ipenomnenune m orpakeHue cera. JIMH3BL. 3BYKOBBIE SBIEHHUS. ODXO0. DJIEKTPOMATHUTHBIE
SIBJIGHUS. DJIEKTpUUYECKas LIeNb. 3aKOHBI IOCTOSHHOTO TOKa. 3akoH OMa. DJIeKTpOMaruuT. U3ndecKkue
asyieHus. [Ipumepsl sBIEHUIA.

Ilpaxmuxa: J1eMOHCTPAlIMOHHBIN SKCIIEPUMEHT, JOKAa3bIBAIOIIUM IMOBBILIEHUE TEMIIEPaTyphbl
TeJla MpU yAape U TpeHUH (C UCHOJIb30BaHHEM LU(POBOro MysbTuaaTuuka). COOpKa 3JIeKTpUYECKON
uenu. PerynupoBaHue cuilbl TOKa PEOCTaTOM, BBIYMCIECHHE XapaKTEpUCTUK peocrtara. Mccienoanue
MarHuTHOIO MOJISl IMPOBOJHHMKA C TOKOM (IIPSMOT0, KpyroBOIro, HpOM3BOJBHON (opMbl). M3yueHue
paboThl 3neKkTpoMarHuTa. McciaenoBaHue sBIE€HUS CAMOMHAYKLUMHU IPU 3aMbIKAHUU U Pa3MbIKaHUU
Henu. OKCIEPUMEHTaJIbHOE IOATBEPXKIECHUE 3aKOHOM IIOCTOSIHHOrO Toka. MccnenoBanue
€CTeCTBEHHOH OCBEIICHHOCTH. VI3MepeHuwe TtemmepaTypsl aTMmocdepHoro Bosayxa. W3ydeHue
CHOoCcO0OB M3MEpEHHsI BIIAXHOCTH BO3JyXa. OKCIEPHUMEHTAJIbHOE J0Ka3aTelbCTBA 3aBUCUMOCTH
aTMOC(EepHOrO NaBJICHUS OT BBICOTHI. VcciemoBaHue MOBENEHHs AMO/NA B IIETIHM IMOCTOSHHOTO M
nepeMeHHoro toka. COopka Mmonenu u TectupoBaHue TpyOwnl Kemepa. M3mepenue mnokazatens
MIPEJIOMJICHHUS BEIIECTB. DKCIIEPHUMEHTaIbHOE 00Hapy keHHe Kosell HproToHa.

Paznea 3. UccaenoBartesbekasi pabora no pusuke

Teopusi: VIHCTpYKTaX TIO BBIOJHEHHIO HCCIIEOBATEIbCKOM paboThl. BwIOOp Tembl
WCCIIeIOBAaHMs. DTalbl POBEICHHS UCCIIEIOBAHUS

Ilpakmuxa: BBINOJHEHUWE TPAKTHKO-MCCICIOBATEIbCKOW pabOThl MO BHIOPAHHOW TeMe ¢
MPUMEHEHHEM KJIaCCUYEeCKOTO M HU(pPOBOro JadopaTOpHOTO 000pyA0oBaHMs (IUIAHUPOBAHHUE PAaOOTHI,
noabop oOopymoBaHue, cOOpKa YCTaHOBKH, IIPOBEACHUE HW3MEPECHHM, aHaIM3 W 00paboTka
Pe3yIbTaTOB U3MEPEHHIA, HHTEPIIPETALIUS PE3yJIbTATOB U3MEPEHH, 3aIuTa paboThl).



Kanenpapubiii yueOHblil rpaguk

Ne | Mecsa™ | Yucno® | Bpems ®dopwma 3aHATUH Kon- | Tema 3anarus MecTto dopma KOHTPOJIS
/o POBEACHUS BO IIPOBECHUS
3aHSATHIA" JacoB
Paznen 1. BBenenue. OcHOBBI NpoBeeHUsT (PU3MUECKOT0 IKCIIEPUMEHTA
1. Jlexuus 1 Beenenue. Macrpykrax no Th. O Heo6xonumoctu Ka6.12 Omnpoc
(U3NIECKOTO SKCIIEPUMEHTA
2. Jlexuus 1 dusnuecKuil SKCIepUMEeHT: MJIaHUPOBAaHUE U BBIOOP Ka6.12 Omnpoc
o0opynoBanus. CriocoObl U3MEpEeHUsT PUINYECKUX
BenuuuH. [TorpemHocts n3mepenuit. O6padboTka
pe3yJIbTaTOB U3MEPEHUI
3. ITpakTnueckoe 1 Wzmepenune pusnueckux BeanuuH. O6padboTka Ka6.12 Otuer
3aHATHE PE3yNbTaTOB U3MEPEHUIH
4. [TpakTnueckoe 1 Crioco0b1 U3MepeHus: Macchbl, 00beMa U pa3MepoB Tell Ka6.12 Otuer
3aHsATHE
Paszgea 2. lemoHcTpaunMoHHbINH 3KciepuMeHT. [IpakTuKyM
5. Jlekus 1 Mexanuueckue U TEIUIOBEIE SABJICHUS Ka6.12 Onpoc
6. Jlexuus 1 3BYKOBBIC, ONTHYECKHUE U dJIEKTpoMarHuTHbIC siBineans | Ka6.12 Omnpoc
7. IIpaxTueckoe 1 [TonyuyeHue TENIOTHI U yAape U TPEHUU Ka6.12 Otuer
3aHATHE
8. IIpaxTueckoe 1 HccnenoBanne MarHuTHOTO TOJIsI TPOBOIHMKA ¢ TokoM. | Ka6.12 Otuer
3aHATHE JlemoHcTpanust paboThl AIEKTPOMAarHuTa
9. [TpakTnueckoe 1 HccnenoBanue siBlIeHUs CaMOMHIYKLIUU Ka6.12 Otuer
3aHATHE .DKCIepUMEHTaIbHOE MOJITBEPKICHUE 3aKOHOB
MIOCTOSIHHOT'O TOKa
10. [IpakTrueckoe 1 HccnenoBanue ecTeCTBEHHOM OCBEIIEHHOCTH Ka6.12 Otuer
3aHATHE MOMEILEHNUs Kjacca . MOHUTOPUHT TeMIlepaTypbl
aTMOC(hepHOTo BO3TyXa
11. [TpakTnueckoe 1 HccnenoBanue cnoco00B U3MEPEHUS BIAXKHOCTH Ka6.12 Oruer
3aHATHE Bo3ayxa. MccnenoBaHue 3aBUCUMOCTH aTMOC(EPHOTO




JAaBJICHHUA OT BBICOTBI

12. [IpakTHueckoe Jlvon B 11eny MOCTOSTHHOTO U MEPEMEHHOT0 TOKa. Ka6.12 Otuer
3aHATHE Coopka mojenu Tpyosl Keriepa

13. [IpakTrueckoe H3mepenne nokasaress npeaoMiIeHUs BELECTBa. Kab6.12 Otyer
3aHSATHE DKCnepuMeHTaIbHOE MoTyueHue Kouen Herotona

Paznen 3. UccaenoBaresibckasi pabora no gpusuke

14. CaMocTosTeapHas Bribop Ttembr wuccnenoBanus. CoctaBieHue rmaHa | Ka6.12 HaOmronenune
pabota uccinenoanus. [Togbop obopyaoBanus

15. CamocrosiTenbHas [IpoBenenue n3MepeHuii B paMkax uccienoBatenbckon | Kab.12 Habmonenue
pabota paboTsl. O6paboTKa pe3yIbTaTOB U3MEPESHUN

16. CamocrosTenbHas Odopmnenue HCCJIEI0BATEIbCKOM paborsl. | Ka6.12 Hab6monenue
pabota OdopmieHne pe3yIbTaToB UCCIEA0BATEIHCKON PaOOTHI

17. [IpakTrueckoe 3ammura uccie0BaTeIbCKUX paboT Ka6.12 [Ipe3enTtanus
3aHATHE MPOEKTa

*MCCSII_I, YHUCJI0 U BPCM:A ITPOBCACHUA 3aHATHUM — COIJIaCHO YTBCPKACHHOMY PACIIMCAHULIO.




MeToanueckoe obecnedeHne MpOrpaMmMsbl

NudopmanuonHoe odecneyeHue
CrnoBappb, Aa0LMH TOJKOBaHUE MPOPECCHOHATBHBIX CIOB U3 00JacTH (PU3UKU

1. BuxucnoBaps : [DnexkTpoHHsbli pecypc] // @uznyeckue tepmunbl. URL: https://inlnk.ru/w4gL0l

anmpykuuu nO mexHuKe 0e30nacHOCmU:

1.

Nk

e

WHcTpykuus 1o oxpase Tpya o0y4daromuxcs (BBOJHbIH HHCTPYKTAX).

Wuctpykums mpaBuiaM 0e301acHOro noBeAeHus yqamuxcs B OY.

WHcTpykuusd 1o noxapHoit 6e30nacHOCTH.

WHceTpykuus 1o 31eKTpo0e30nacHOCTH.

WuCcTpyKMs 1O mpaBwiaM Oe€30MacHOCTH TMpH  OOHApPY)KEHHH HEW3BECTHBIX I1aKETOB,
B3PBIBOOIIACHBIX MTPEIMETOB.

WHucTpykuus npaBuia 6€30MacHOro NOBEJACHUS IPU YIPo3€ TEPPOPUCTUYECKOTO aKTa.
Wuctpykums mo padore ¢ nasuibHBIM 000pyTIOBaHHUEM.

Mynsmumeouiinvie npezenmayuu no memam:

1.

whwn

OcHOBBI (PM3UYECKOTO IKCTIEPUMEHTA.

[IpsiMbie U KOCBEHHBIC N3MepeHusi. [lorpenHoCTh H3MEPEHHIA.
O06paboTka pe3yabTaTOB U3MEPEHUH.

dusnyecKkue SIBJICHUS.

[IpaBuia BBITIOJIHEHUS UCCIIEIOBATEIBCKON paOOTHI.

Memoouueckue nocoous

1.

2.

Metoanyeckie peKOMEHJAMK [uIs TPOBEJeHHUA JabopaTOpHbIX paboT mo (usMke ¢
npuMeHeHne uQpoBoro odopyaoBanus Releon.

Metonuueckiue peKOMEHJAIMKU JJsl IpOBEIEHUs J1ab0paTOpHBIX pabOT MO D3KOJOTHUU C
npUMeHeHue 1udpoBoro odopyaosanus Releon.

Onrtuka. PykoBoACTBO HO BHIMOJHEHUIO J1abopaTopHbIX padot. Jlaboparopus L - Mukpo. — M.
MI'Y, 2007. - 20 c.

DneKTpudecTBO. PyKOBOJACTBO 1O BHIMONHEHUIO JabopaTopHbIX padot. JlaGoparopust L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

OneKTpoauHaMUKa. PyYKOBOJICTBO MO BBINOJIHEHHIO JabopaTopHbIX pabot. Jlabopatopus L -
MuKpo. — M.: MI'TI1Y, 2007. — 22 c.

[TnanupoBaHue FKCHIEpUMEHTa [DIEKTPOHHBIN pecypce] : yueOHo-pakTHdeckoe mocodbue / T.
B. Epemenxo, H. A. Muxaiinosa ; M-Bo oOpa3oBanust u Hayku Poc. ®@enepanuu, Bonrorp.

TOC. apXHUT.-CTPOHT. YH-T. — DJIEKTPOHHBIE TEKCTOBBIC U rpadudeckne nanneie (1,1 MOaiT).
— Boarorpan : Bonr['ACY, 2014.
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20.

ApueB M.H. YueGHo-uccnenoBatensckas paboTa y4qamuxcs: METOAHYECKUe PEKOMEHIAIUN
Juis yqamuxcs u neaaroros // 3aByd. — 2005. - Ne 6.

Bacunwesa JI.B., MunoBanoBa T.B. HccrnenoBatenbckast [esTENBHOCTh YJalIuxcs B nuiee //
®wusuka (I1C). — 2008. - Ne 4.

BueypouHast [eATeNbHOCTh MIKOJBHUKOB. MeETOAMYECKHl KOHCTPYKTOp: TMocoOue mams
yautensi/ JI.B. I'puropses, I1.B. Crenanos. — M.: Ilpocsemenwne, 2011. — 223 c. -. (Cranmaptsl
BTOPOTO MOKOJICHHUS).

Breypounas nestenbHOCTb. [IpuMepHBIii IIIaH BHEYPOYHOU AEATEIbHOCTH B OCHOBHOM IIKOJIE:
nocodue a1 yuurens/. B.I1. Crenanos, JI.B. I'puropses — M.: Ilpocsemenue, 2014. — 200 c. -.
(CranmapThl BTOPOTO MOKOJIEHHUS).

Bueypounas aestensHOCTb. [Iporpamma pa3BuTHs O3HABaTENbHBIX CIIOCOOHOCTEN yUaIUXCA.
5 — 8 wmaccel: mocobue mns yuutens/ H.A. KpuBomamoa — M.: Ilpocsemenue, 2012.
(CtanmapThl BTOPOTO MOKOJICHHS).

I'opnosa JI.A. 3anuMaTensHbIe BHEYPOUHBIE MEPOTIPUATHA 10 (u3nke. Macrepckast yauTes
¢uzuku. 7-11 kmace. Mocksa. BAKO 2010.

WpamkuH, J[.A. OcBoeHue MeTona mo3Hanus Ha ypokax ¢usuku [Tekct]/ H.A. VBamkud //
®us. B mk.- 2011.-Ne 14,- C. 23-25.

Jlanre B. H. DxcniepuMeHTanbHble GU3NUECKH € 3a/1a4 M Ha cMeKalky. M3natenscTBo «Haykay
I'maBHas penakuus Gpusnko- MaTemaTHuecKkoi tureparypsl Mocksa, 1980.

JlozoBenxko  C.B, Tpymmua T.A. Peammzaums  0o0pa3oBaTelbHBIX  MPOTpamMMm
€CTEeCTBEHHOHAYYHOW M TEXHOJOTHMYECKOW HampaBleHHOCTEH Mo (pu3MKe ¢ UCHOIb30BAaHUEM
obopynoBanus nenrpa «Touka pocray. Metonuueckoe mocodue. Mockaa, 2021.

JlozoBenko C.B, TpymmnHa T.A. Peammzamusi oOpa3oBaTelbHBIX MNPOrpaMM IO (HU3UKE C
HCIIOJIb30BaHUEM O000pyI0BaHUs JeTcKoro TexHomnapka «llIkonbHbI KBaHTOpUYM» 7 — 9
Kinaccel. MeToguueckoe mocodue. Mockaa, 2021.

Jlomarun O. B. JABOPATOPHBIE KOMINUIEKCBHI SENSEDISC npu peanu3anuu 0CHOBHBIX
o0OpasoBartenbHBIX MporpamMm obmiero oopazoanusi — CII6.: Ackpun, 2016. — 196 c. ISBN
978-5-904906-17-7 © Ackpun, 2016

Metonuyeckiue peKOMEHIAIMU JUIS TPOBEACHUS J1a0OpaTOPHBIX paboT 1Mo (u3HuKe C
npuMeHeHne udpoBoro odopyaosanus Releon.

Metonuyeckue peKOMEHIAIMKM [AJisl TMpOBeIeHUs J1ab0opaTOpHBIX pabOT MO DJKOJIOTHUU C
npuMeHeHne udpoBoro odopyaosanus Releon.

[InanupoBaHue dKCIIepUMEHTa [DJIEKTPOHHBIA pecypc] : yueOHo-mpakTHueckoe mocooue / T.
B. Epemenko, H. A. Muxaiinosa ; M-Bo oOpa3oBanusi u Hayku Poc. ®enepamnuu, Bonrorp.
roC. apXHT.-CTPOHT. YH-T. — DJIEKTPOHHBIC TEKCTOBBIC M rpaduyeckue nanueie (1,1 MoOaiuT).
— Bonrorpaz : BonrTTACY, 2014.

ITopanses O. A., XannanoB H. K., Xomenko C. B. Metoandeckoe COMpPOBOXKICHHE.
Mexanunyeckue siBjeHUs. PyKOBOJICTBO MO BBIMIOJIHEHUIO JIEMOHCTPAIMOHHOTO IKCIIEPUMEHTA
M.: Ooo «makccneiicy, 2013. 72 c., ni. CIuCcoOK 3KCIIEpUMEHTOB

Cemke A.U. ®usnka: 3aHuMaTelbHbIE MaTepralibl K ypokaM. 7 kiace [Tekct] / AWM. Cemke.-
M.: HII DHAC, 2006.-120c.

Ceprees U.C. “Kak opranuzoBaTh IPOEKTHYIO AesTeNbHOCT yuamuxcs’, M.:APKTH 2003r.
Cubuxun, 0. JI., Cubukun, M. [O. TexHOmorus 3JI€KTPOMOHTaXHBIX padoT: YdeOHOE
nocobue s npodeccuoHanbHbix yueOnbix 3aBeaenuid / H0.[]. Cubukun . ML.IO. CubukuH.-
M.: Beiciias mikona; M3narenbcTBo HeHTp «Akaaemus», 2009.-301c.

Crangaptel Broporo noxosieHus: «IIpumepneie nporpammsl. @Pusuka 7-9 Kiaccel: IPOEKT. —
M.: IIpocBemenue, 2011.C. 6-8, 37

@OyHaMeHTaIbHBIE JKCIIEPHUMEHThl B (hU3MyYecKolW Hayke. DJEKTHBHBIM Kypc: YdeOHoe
nocobue/ H.C. Ilypeimesa, H.B. Illaponosa, [[.A. Hcaes. - M.: bunom. JIaboparopusi 3HaHHMIA,
2005
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Jas oOyuaromuxcs:

1.

2.

Bapnamos C. [I., 3unsOepman A. P., 3unkoBckuii B. M. DkcnepuMmeHTanabHble 3aJaud Ha
ypokax ¢u3uku u ¢pusznyeckux onumnuagax. —M.: MITHMO, 2009.

Tlomupuaze I'. L. [Ipaktuueckue u nadoparopHbie padboTsl no ¢usuke 7 — 11 kmacest / T'.11L
lNommpunze-M.: Knaccux Ctuns, 2002.- 96 c.

Konecuuko K.A. Pabouast Terpanp no ¢usuke. Mou pa3MblIIeHNs IPU BBINOJIHEHUH OMBITOB
B nomainHeit mabopartopun / K.A. Konecaukos. — Kupos, 2010.-128c.

Jlanre B.H. OkcnepumenTansHble pusndeckue 3agaun Ha cMekanky / B.H.JIanre - M.: Hayka,
2001. -94 c.

Ontuka. PykoBoACTBO IO BHIMOJHEHUIO 1abopaTopHbIX padot. Jlaboparopus L - Mukpo. — M.
MI'MVY, 2007. - 20 c.

OnexkTpuuecTBO. PyKOBOJACTBO MO BBHIMONHEHUIO JabopaTopHbIX paboT. JlaGoparopus L -
MuKpo. — M.: MI'TI1Y, 2007. — 22 c.

DneKTpoaAuHaMUKa. PyKOBOJICTBO HO BBINOJIHEHHIO JabopaTopHbIX padot. JlabopaTtopus L -
MuKpo. — M.: MI'TI1Y, 2007. — 22 c.

HNHTepHeT pecypcebl:

1.

Knaccuas ¢usuka [ DnexkTpoHHbIi pecypc]./ peskum goctyma http://class-fizika.narod.ru/.
BupryansHas oOpa3oBaTenbHas JabopaTopusi [DNEKTPOHHBIA pecypc]. / peXuM JJOCTyIa
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&It
emid=94.

Enunas xomiekuust nudpoBbIx 00pa3oBaTeIbHBIX PECypcoB [DIEKTPOHHBIN pecypc]. / pexum
nocryta http://school-collection.edu.ru

®denepalibHbIN LIEHTp HHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) [DnekTpoHHbIit
pecypc]. / pexxum gocryma http:/feior.edu.ru

College.ru: ®usuka. [DneKTpOHHBIN pecypc]. / pexxum aoctyna http://college.ru/fizika/
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