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ITosicHuTEABLHASA 3aIIMCKA

HampasneHHOCTB IporpaMMbl — €CTECTBEHHOHAYYHAS.
Buga nporpammsl — MOgUpHUIMPOBAHHAS.

AKTYaJIbHOCTH IPOrPaMMbI

OKCHEpUMEHT ABJIETCS MCTOYHMKOM 3HAaHUM U KPUTEPUEM HUX HCTUHHOCTM B HaykKe.
Konuenmus coBpeMeHHOro 00pa3oBaHUs IMOAPA3yMEBAET, YTO B y4eOHOM S3KCIEPUMEHTE BEAYIIYIO
poJib  JOJDKEH 3aHSATh  CAMOCTOATENBbHBIA  MCCIEAOBATEIIbCKUM  YYEHUYECKHH  DKCHEPUMEHT.
CoBpeMeHHbIE HKCIIEPUMEHTAJIbHbIE HCCIEIOBaHUSA MO (U3MKe YyKe TPYAHO MpPEeNCTaBUTh 0e3
MCTOJIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTEILHBIX MpHOopoB. B denepanbHom
rocyJaapcTBeHHOM oOpa3oBaTenbHOM crangapte (mamee — @OI'OC) mpommcaHo, 9TO OJHUM W3
YHHUBEpCAIbHBIX y4eOHBIX HeHcTBHi (nanee — YVY/I), nmpuoOperaeMbIX y4aluMHCS, TOJHKHO CTaTh
YMEHHE «IIPOBEJEHUS OIBITOB, MPOCTHIX IKCIEPUMEHTATbHBIX HCCIEIOBAHUM, MPSIMBIX U KOCBEHHBIX
M3MEPEHUH C NCTOIb30BAHNUEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

VYueOHBII JKCIIEPUMEHT MO (PU3MKEe, MPOBOJMMBIN Ha TPATUIIMOHHOM obOopymoBanuu (0e3
npUMEHEHHUsT LUQPOBBIX JabopaTopHii), HE MOXET B IOJHOW Mepe O0ecledyuTh pEelIeHHe BceX
o0pa3oBaTeNbHBIX 33]1a4 B COBPEMEHHOI! 1IKOJIe.

HoBple coumanbHble 3ampochl OINPENeNAoT I[edd 00pa3oBaHUs Kak OOIIEKYJIbTYpHOE,
JUYHOCTHOE U TIO3HABATEJIbHOE pAa3BUTHE YydYalIUXCs, OOecleunBaroee TaKyl KIIOYEBYIO
KOMIIETEHIIMIO 00pa30BaHUs, KaK «HAYUYUTh YYUThCS». BakHeiel 3agaueil COBpEMEHHOM CHCTEMBI
JOTIOJTHUTEILHOTO 00pa3oBaHus sBISETCS (opMUpOBaHUE Y4YEOHBIX JCUCTBUH, OO0ECTEUMBAIOIINX
IIKOJIbHUKAM YMEHHUE YUUThHCS, CIIOCOOCTBOBATh CAMOPA3BUTHIO U CAMOCOBEPILICHCTBOBAHHUIO.

ITeqarornyeckas neaecoo0pasHOCTh NPOrPaAMMBbI

[legarornyeckasi 1eIecO00pPa3HOCTh MPOSBISETCS B BO3MOXKHOCTH HMHAMBHUIyaU3alUU
00pa3oBaTeNbHON TPAEKTOPUHU ydalerocs i (popMHUPOBAaHUS TaKUX JIMUHOCTHBIX PE3YJIbTATOB Kak
«TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HAa MPOTHKEHUHU BCEH
xm3HM». OOydenue mno mnporpamme «DPuzukYm» (OKkcnepuMeHTadbHass (U3MKA) pPACHIMPSET,
yrayOsasieT U JOMoHseT 0a30Bble 3HAHMS, 1aeT BO3MOXHOCThH NMPOSIBUTH U Pa3BUTh MOTEHIHAIbHBIE
BO3MOYKHOCTH M CIIOCOOHOCTH peOEHKa, MpUYeM IPOLECC 3TOT MPOUCXOAUT B KOMMOPTHOH mJist
Pa3BUTHS JTMYHOCTH 0OCTaHOBKE.

[Ipu3HaHHBIMHM TOAXOJAMH 3]I€Ch BBICTYNAIOT JEATEIbHOCTHO-OPUEHTUPOBAHHOE O0YYEHHE;
y4YCeHHE, HAMpaBIICHHOEC Ha pelIeHne MpodsieM (3amad); TPOEKTHO-UCCIEAOBATEIbCKUE (HOPMBI
opranuzaiu oOyuenus. Mcnonp3oBanue JIOO B mporecce oOydeHHs MpEAIoyiaraeT pearn3aluio
MPUHIMIA CYOBEKTHOCTH W BKJIIOUYEHHE B Yy4eOHOE 3aHSITHE NMPUEMOB M METOJIOB aKTyalHU3allu
CYOBEKTHOTO OTIBITA YYaIIerocs.

Azpecat nporpamMmbI:

[Iporpamma paccumtana mius oOydaromumxcs 13-15 mer. Ilporpamma nmoctymHa Uit JeTew,
MPOSIBUBIIIUX BBIAAIOIINAECS CIIOCOOHOCTH (OAapeHHBIC), ACTe C OTPaHHMYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs (HapyllleHUe 3peHHs U CayXa), AeTed, HaXOASAIIUXCs B TPYIHOM )KU3HEHHOM CUTYallUH.

[Iporpamma mpenHazHayeHa UIs OOYYarOIIUMXCS, WHTEPECYIOUIMXCS IMPEIMETOM, OJapeHHBIX
yJaluxcss W HampaBjieHa Ha oOOecredYeHue OMOJIHUTEIBHONH TEOPETHUYECKOM U TMPaKTHYECKOU
MOATOTOBKH TIO  MPOBEIEHUI0  (PU3UYECKOTO0  JKCIEpUMEHTAa W Pa3BUTHE  TBOPYECKUX,
MHTEJJIEKTYaJIbHBIX U UCCIEA0BATEIbCKUX CIIOCOOHOCTEH.

Cpok ocBoeHMsI mporpamMmsli: 1 rox.
O0bem nporpamMmbl: 34 akaJleMUYECKUX yaca.

PexxuM 3ansaruii: 1 akageMU4ecKuil 4yac B HENETIO.

Yueonas rpynna: 10 — 20 yyanuxcs.



dopma opraHu3anum 06pa3oBaTeJHLHOr0 MPoIecca: OYHasl.

YciaoBus peaau3anuy NporpaMmsl
Texnuueckoe obecneuenue oopazoeamenvHo20 npoyecca:

1.

ISARRANE N

[lepcoHanbHbII KOMIBIOTEP (HOYTOYK).

Konouku.

IIpoexTop MynbTUMEIUNHBIN.

Hudposas nadoparopust o pusuke Podukiral.

[Mudposas nadbopatopust 1o sxkonoruu Poduxiab.

OO6opynoBanus Ui IPOBEIEHUS (PU3MUECKUX OIBITOB M SKCIIEPUMEHTOB.

DopMbI IPOBEICHUA 3AHATHIL:

TICKITHS,
CaMOCTOSATENIbHAs paboTa;
MPAKTHYECKOE 3aHSTHE.

Heab nporpammsi:
DopMUPOBAaHUE HCCICNOBATEICKON KOMIIETEHIIMH YYallUXCsl IMOCPEACTBOM IPOBENCHHUS
(U3NIECKOTO IKCIIEPUMEHTA.

3amaun:
obpazoeamenvuble:

OBJIa/ICHUE HaBBIKAMH PEIICHHs SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 (PU3HUKE U TPOBEICHUS
(U3UIECKOro IKCIEPUMEHTA;

oOecrieueHNe YMEHHH M HABBIKOB IPOBEACHUS NPSAMBIX M KOCBEHHBIX H3MEPEHUH H
OIIEHKA UX MOTPEIIHOCTEM;

¢dbopmMHUpoBaHUE TOHATHS 3HAYUMOCTH SKCIIEPUMEHTAa MpPU H3YUYEHHH SBICHHUS WIH
nporecca;

obecrieyeHrne GOPMHUPOBAHUS Yy YUAIIUXCSI YMEHHUI U HaBBIKOB PaOOTHI C MpUbOpaMu u
YCTPOMCTBAMU;

pa3BUTHE TI03HABATEIBFHBIX HHTEPECOB IPH  BBHIMOJHEHWH JKCIIEPUMEHTAIBHBIX
MCCIIEJOBAaHHUH C MCTIOIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHH;

MOHUMAaHHE Pa3INYMi MEXTy UCXOIHBIMH (PaKTaMU U TUIIOTE3aMU JJIsl UX OOBSICHEHNS,
TEOPETUYECKUMH MOJICNISIMUA U PEATbHBIMH OOBEKTaMM, OBIIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH JICHCTBUSIMH Ha TMPUMEPAx TUIOTE3 Uil O0BSICHEHHS W3BECTHBIX (PaKTOB M
HKCIIEPUMEHTAIBHON TPOBEPKU BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETHYECKHX
MOJIEIEN TTPOIECCOB WIIH SIBJICHUI;

pazeuesarouiue:

COBEPILIECHCTBOBAHUE IIOJyYCHHBIX B OCHOBHOM KypCe 3HAaHU! U YMEHMIA;

pa3BUTHE YMEHHMH M HaBBIKOB YYAaIIMXCS CaMOCTOSATENBHO padoTaTh C HAay4dyHO-
MONYJIIPHOM JINTEpaTypOH;

YMEHUH NPaKTUYECKU IPUMEHATh (PU3NYECKHUE 3HAHUS B KU3HU;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

(dbopMHpOBaHKE Y yJaIIUXCsS aKTUBHOCTH U CAMOCTOSITEIIbHOCTH;

seocnumameJibHble.

BOCIIUTaHHE YyOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI 3aKOHOB TPUPOJIBI, B
HEO0OXOIUMOCTH Pa3yMHOT'O UCTIOIB30BAHUS TOCTHKCHUN HAYKH U TEXHHUKH;
BOCIIUTAaHHE YBAKEHHS K TBOpPLAM HAyKd M TEXHUKH, OTHOIIEHUS K (U3MKE KaK K
3JIEMEHTY 00I11eYesIOBEYECKON KYIbTYPHI.
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MOBBIIIEHUE KYJIBTYpPhI OOLICHUS U TIOBEICHUSI.

I[Inanupyemble pe3y/bTaThl.
JIuunocmmuuie pezynomamol:

pasBUTHE  IO3HABATCIBHBIX  HMHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN;

yOeKIEHHOCTh B BO3MOYKHOCTH TIO3HAHUSI TPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO
UCTIONIB30BaHUsl JOCTIDKEHWH HAayKHM ¥ TEXHOJOTMW JUIA JAIbHEHIEro pa3BHTHS
YeJI0BEYECKOro OOIIecTBa, yBaXXEHHE K TBOpLAM HAayKH U TEXHUKH, OTHOIICHHE K
bu3HKe KaK K 2JIEMEHTY OOIIeUeTIOBEYECKOM KYJIbTYPHI,

CaMOCTOSITENTLHOCTh B IPHOOPETEHUH HOBBIX 3HAHUN U MPAKTHUECKUX YMEHUH;
TOTOBHOCTb K BBIOOPY KU3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMHU
¥ BO3MOXKHOCTSIMU;

MOTHBaIUs 00pa30BaTENLHON JIEATEILHOCTH HA OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO
MOJIX0/1a;

¢dopmMHpoBaHHE IIEHHOCTHOTO OTHOMICHHS JAPYr K JAPYry, K Y4YUTeNI0, K aBTOpaMm
OTKPBITUH 1 N300pEeTEeHUil, K pe3ybTaTaM 00ydeHusl.

Memanpeomemnmnoie pe3yibmantol.

OBJIaJICHHE HAaBBIKAMU CaMOCTOSITENIbHOTO MPUOOPETEHNS HOBBIX 3HAHUI, OpraHu3alu
yueOHOM N1eATeNbHOCTH, TOCTAHOBKH 1€JeH, MJIaHUPOBAaHUS, CAMOKOHTPOJISI M OLIEHKH
pPE3YNIbTaTOB CBOCH NEATEIHHOCTH, YMEHUSMHU TPEIBUIETH BO3MOXKHBIC PE3YIIbTATHI
CBOUX ICHUCTBU;

MOHMUMAHKE PA3TUIUN MEXTY UCXOIHBIMU (DAKTAMH M TUTIOTE3aMHU JIJISl UX OOBSICHEHUS,
TEOPETUUYECKHUMH MOJENIIMU U PEATbHBIMU OOBEKTaMH, OBJAJICHUE YHHBEpPCAIbHBIMU
y4eOHBIMU JIEHCTBUSMHU Ha MPUMEpPAxX THUIIOTE3 JUIsi OOBSICHEHHSI M3BECTHBIX (DAKTOB W
9KCIIEPUMEHTANLHOM TPOBEPKH BBIABUTAEMBIX THUIOTE3, Pa3pabOTKU TEOPETUUYECKUX
MOJIEJIEN TTPOLECCOB UIIH SIBJICHUI;

(dbopMHpOBaHNE YMEHHI BOCIIPUHUMATD, ITepepadaThIiBaTh U MPEIbIBISATH HHPOPMAIIHIO
B CJIOBECHOHM, 00pa3HOM, CUMBOIMYECKOW (hopmax, aHAIM3UPOBATh W IepepadaThiBaTh
MOJTyYEHHYI0 MH(POPMAIUI0 B COOTBETCTBUU C TOCTABIECHHBIMU 3a/ladaMU, BBIJCIATH
OCHOBHOE COJIep)KaHHE NPOYMTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHl Ha
MOCTaBIICHHBIC BOMPOCHI U U3JIaraTh €ro;

MpUOOpETEeHNEe OMBbITA CAMOCTOSITEILHOTO TMOMCKA, aHajdu3a U O0TOOpa MHQOpPMAIUH C
HCIIOJIb30BaHUEM PA3IUYHBIX MCTOYHHKOB, U HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUN
JUTSL pEIICHUS TTO3HABATEIBHBIX 33/1a4;

pa3BUTHE MOHOJIOTMYECKON M JUAIOTMYECKOM peur, YMEHUS BBIpaXXaTb CBOM MBICIIH,
CIIOCOOHOCTH BBICTYLIMBATh COOECEHUKA, MOHUMATh €ro TOYKY 3pEHHs, NMPU3HABAThH
MPaBO JAPYTOTo YeJIOBeKa Ha MHOE MHCHHCE,

OCBOEHME TpUEMOB  JEHCTBUII B  HECTaHIAPTHBIX  CHUTYyallUsX, OBJIAJICHUE
3BPUCTHUYECKUMHU METOJIaMU PELICHHS MPoOIIeMm;

dbopMupoBaHHE YMEHUI paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUYHBIX COIMATBHBIX
poJiel, MPeACTaBIATh U OTCTAaUBATh CBOU B3TJISABI M YOSIKICHUS, BECTH JUCKYCCHIO.

Ilpeomemmnoie pe3ynomamut

YMETh COCTaBIISITh CXEMY IKCIIEPUMEHTA;
COBEPIIIEHCTBOBATH YMEHUE MPOBOIUTH KCIIEPUMEHT;
YMETh paboTaTh ¢ U3MEPUTEIBHBIMU IPUOOpaMU;

OBJIA/IETh YMEHUSIMHU BBIJBUTATh W CTPOUTHb MOJEIH JJsi OOBSICHEHUS DPE3yNIbTaTOB
IKCIIEPUMEHTA;



® yMeTb I'paMOTHO 00palaThIBaTh PE3yabTaThl U3MEPEHUN U PE3yJbTaThl SKCIIEPHUMEHTA,
NPaBUJIBHO MPEACTABIATH PE3YJIbTAThl SKCIIEPHUMEHTA B rpadudeckoit popme.

®opMa KOHTPOJIS:
Habmionenue, onpoc, oT4eT, Mpe3eHTalus IPOeKTa, TECTUPOBAHHE.

Buasl KoHTpoOJIA ¥ GOPMBI ATTECTALIUM:
1. BXomgHOUM KOHTPOIIb.
2. Texkymui KOHTPOJIb.
3. HTOroBbIil KOHTPOJIb.

Hcnonb3yemble negaroruieckie TeXHOJIOTHU:

Konnexmusno — meopueckas OeamenbHOCTb - KOMIUIEKCHAs TeNarorndyeckas TEXHOJOTHS,
oObenuHsIONIas B cede hopmMbl 00pa30BaHUs, BOCIIUTAHUS U ACTETHYECKOTO 001meHus. Ee pe3ynprart —
o0MIMii ycTieX, OKa3bIBAIOIIHA MMOJIOKUTEITFHOE BIUSHUE KaK HA KOJIJICKTUB B IIEJIOM, TaK U Ha KaXI0T0
y4aIerocsi B OTJAEIbHOCTH.

Jluunocmno — opuenmupogannoe ooyueHue — 3To Takoe o0yueHHe, KOTOPOe CTaBHUT IJIaBHBIM -
CaMOOBITHOCTh peOCHKa, €r0 CaMOIIEHHOCTh CYOBEKTHOCTh IpolieccoB 00ydeHus. [{enp muanocTHO —
OPUEHTHUPOBAHHOTO OOYYEHHUS COCTOMT B TOM, UYTOOBI 3allOKUTh B peOCHKE MEXaHU3MBI
camopealii3aliy, CaMOpPa3BUTHS, CAMOPETYISLUUA CaMOBOCIIHUTAHUS U JIpyrue, HeOOXOAUMBbIE IS
CTaHOBJICHUS CaMOOBITHOTO 00pa3a W JUATOTHYECKOTO B3aMMOJCHCTBUS C JIOABMH, IPUPOJIONH,
KYJbTYpO#, IUBUIIN3ALINEH.

Ilpobnemnoe obyuenue — co3naHue B y4eOHOW MESATENLHOCTH MPOOJIEMHBIX CUTyallUid u
OpraHu3alysl aKTUBHOM CaMOCTOSITEIbHON ACSITEbHOCTH YYaIIUXCs MO UX Pa3pelIeHnIo, B pe3ysbTare
94ero IMPOUCXOJUT TBOPYECKOE OBIAJCHHE 3HAHUSIMH, YMEHHUSMHU, HABBIKAMH, Pa3BUBAIOTCS
MBICITUTENIbHBIE CTIOCOOHOCTH.

Hccneoosamenvckue memoowvl 8 o6yueHuy — NaOT BO3MOXKHOCTh yHaITUMCSI CAMOCTOSITENTLHO
MOTIONHATh CBOM 3HAHUS, IIYOOKO BHUKAaTh B H3ydaeMylo MNpoOjeMy U Mpearnojarate MyTH ee
pelIeHHs, YTO BaXHO TpU (OPMUPOBAHUU MHPOBO33PEHHUS. ODTO BAXKHO I ONPEACICHUS
WHIUBUAYAIBHON TPAEKTOPUH PA3BUTHS KaXKIOTO IIKOJIbHUKA.

30oposvecbepecarowue mexnonoeuu - 00pazoBaTeIbHbIE TEXHOIOTUN 10 onpenenennio H.K.
CMupHOBa, - 3TO BC€ T€ IMCHUXOJOTO-NEeJarornyeckue TEXHOJIOTHH, MPOrpaMMbl, METOJbI, KOTOphIE
HampaBJIeHbl HA BOCIUTAaHUE Y YYaNUXCSd KYJIBTYPHl 3/J0pPOBbS, JIMYHOCTHBIX KadecTs,
CHOCOOCTBYIOUIMX €0 COXPAaHEHHUIO U YKPEIJIeHUI0, (OpMUPOBAHHE MPEACTABICHUS O 3J10POBbE Kak
[IEHHOCTH, MOTHBAIIUIO HA BEJCHHE 3I0POBOTO 00pa3a KU3HH.



Y4yeOHBIH MJIaH

Ne n/nt HasBanue paszgena, KonnuecTBo yacos ®opMbI
TEMBI Beero Teopus TpaxTuka aTTeCcTaluU/KOHTPOJIS

1 BBenenune. OcHOBEI Bxo1HOM KOHTPOJIb
NMpOBeACHUS 9 4 5 Texymuii KOHTPOJIb
¢usunueckoro
JKCIIEPUMEHTA

2 JleMoOHCTPAMOHHBII Texymuit KOHTPOJIb
JIKCHEPUMEHT. 17 3 14
IpakTukym

3 HUccaenoBarenbckasn ] | 7 Texymuit KOHTPOJIb
pabora no ¢pusuke HTOroBbiii KOHTPOJIb

HrTOoIO 34 8 26




ConepxaHue y4eOHOro njiaHa

Pa3nea 1. Beenenne. OcHOBBI poBeeHUs! PH3MUECKOro IKCIEPUMEHTA

Teopus.: TexHuka 6€30MaCHOCTH IpU paboOTe C U3MEPUTEIIBHBIMU IPUOOPAaMH U YCTaHOBKaMH,
WHCTpyKIIMA MO OXpaHe TpyJda NMPH BBIMOJIHEHUH J1a0OpaTOpHBIX paboT mo ¢usuke. Puszndeckuit
HKCHEPUMEHT KakK TJaBHBIM METOJ M3ydeHHUs (QU3NYECKUX SIBICHUI. DTalbl, COAepXKaHUE U MOPSI0K
BBITOJIHEHUST (PU3UYECKOTO dKcrepuMeHTa. Bribop 00opynoBaHus, MPHCIIOCOOIEHHH, KOHTPOJIBHO-
M3MEPUTENBHOM annaparypsl Ul BBIIOJIHEHU HccieqoBaHuil. du3nyeckre BEITMUNHBI U CIIOCOOBI MX
u3Mepenus. lIpsiMple M KOCBEHHBIE H3MEpeHUs. AOCOIIOTHAasE W OTHOCUTENIbHAS TOTPEIIHOCTh
n3Mepennii. [IpaBuna 3amucu pe3yabTaToB 3KcrnepuMeHTa. OKpyriIeHHE pe3yJIbTaTOB MU3MEPEHUU.
WuTepnperanus pe3ynbTaToB SKCIIEPUMEHTA, Tpaduueckoe N300paKeHNe Pe3ynbTaToB.

Ilpakmuxa: V3mepenue (U3NYECKMX BEIWYMH IU(PPOBBIMH M AHAJIOTOBBIMHM IpPHOOpaMH.
Brrunciienue morpenHocT: 1 00paboTKa pe3ylbTaToOM MPSAMBIX U KOCBEHHBIX M3MepeHHid. M3yuenue
Croco0OB M3MEpPEHHUsI JIMHEWHBIX pa3MepoB Tel M MajbiX Ten. M3ydeHue crmocoO0B 0OBEMOB Tem
NPaBUIILHON M HEMPaBUWIbHOU hopMBbl. M3yueHne crioco00B U3MEpPEHHs MacChl TEl.

Pa3nes 2. /leMoHCTpanMOHHBII JkcniepuMeHT. IlpakTukym

Teopus: dusnyeckue siBIeHUs. MexaHudeckue sBiIeHUsA. 3akoHbl HproToHa. ATmMocdepa u
nasineHue. TeruioBele siBieHus. Temmeparypa. CBs3b TemmepaTypbl T€la CO CPEIHEH CKOPOCTBHIO
JBHO)KEHUS MOJIEKYJ. BHyTpeHHss1 sHeprud. Ontuyueckue sapieHud. [IpsaMonuHeiiHoe pacnpocTpaHeHue
cBeta. [lpenomnenue u orpaxkeHue cseTa. JIMH3bI. 3BYKOBBIE SIBIEHHS. OXO0. DJIEKTPOMAarHUTHBIE
SIBJICHUS. DJIEKTPUYECKas 11eThb. 3aKOHBI TTOCTOSHHOTO TOKa. 3aKkoH OMa. DJIeKTpOMarHuT. pu3ndeckue
sAByeHus. lIpumepsl SBICHUN.

llpakmuka: JIeMOHCTPAlMOHHBIM SKCIEPUMEHT, JOKA3bIBAIOIIMN IMOBBIIICHUE TEMIIEPATYpPhI
TeNa IpU yAape U TPEeHUH (C MCIOJIb30BaHHEM IUPPOBOro MyinbTuaaTyuka). COOpKa 37IeKTPUIECKOM
uenu. PerynupoBaHue CHIIBI TOKa PEOCTATOM, BBIYMCIIEHUE XApaKTEPUCTUK peocrara. MccnenoBanue
MarHUTHOTO TOJISI MPOBOJHHUKA C TOKOM (IIPSIMOTO, KPYroBOTO, HMPOHM3BOJIBHOU (hopMel). M3yuyenue
paboThl 3neKkTpoMaruHuTa. McciaenoBanue sBIEHUS CaMOMHAYKIUU TMPH 3aMbIKAHUU U Pa3MbIKaHUU
Lenu. OKCIEPUMEHTAIBHOE MOATBEPKACHHE 3aKOHOM IIOCTOSSHHOro Toka. MccrnenoBanue
€CTECTBEHHOM OCBEIICHHOCTH. V3MepeHue temmeparypbl armochepHoro Bosmayxa. M3ydenue
CIOCOOOB M3MEpPEHHsI BIAXHOCTH BO3JyXa. OKCIEPUMEHTAJIbHOE J0Ka3aTelbCTBA 3aBUCUMOCTH
aTMoc(epHOro AaBlieHHsT OT BbICOTHI. lccrienoBaHue mnoBeneHUs MO/Ja B IENU IMOCTOSHHOTO U
nepemMeHHoro toka. COopka Mmonenu W TecTupoBanue Tpyosl Keruepa. M3mepenue mnoxazatens
MpeIOMIIEHUs BEIIeCTB. DKCIEpUMEHTalIbHOE 0OOHapyxeHue kosen HproToHa.

Pasznea 3. UccaenoBarenbckas padora no pusuke

Teopusa: WHCTpyKTaX TIO BBINIOJIHEHUIO HCCIEIOBATENbCKOW paboTel. BeIOOp TeMbl
UCCIIeIOBaHMs. DTalbl MPOBEICHUS UCCIIEIOBAHUS

Ilpakmuxa: BBINOIHEHNWE TPAKTHKO-UCCIENIOBATEIbCKOW pabOTHl MO BBIOpaHHOW TeMme ¢
MIPUMEHEHHUEM KJIACCHYECKOTO U IU(poBOTO 1abopaTopHOTO 000pyI0BaHus (IJIaHUPOBaHUE PAOOTHI,
noxoop obopynoBaHue, cOOpKa YCTAaHOBKM, TPOBEJICHHE W3MEPEHUH, aHanu3 u 00paboTka
PE3yNbTaTOB U3MEPEHU, HHTEPIIPETALINs PE3yIbTaTOB U3MEPEHUH, 3aIIUTa paboThI).



Kanennapubiii yueOHblil rpadpuk

Ne | Mecsii” | Yncno Bpewms ®opwma 3ansatuil | Kon- | Tema 3anstus Mecro ®opMa KOHTPOJIA
n/m MPOBEICHUS BO MPOBEICHUS
SAHSITHI 4acoB
Pa3nes 1. Beenenne. OcHOBBI NpoBeeHUs! (PU3MUECKOro IKCIIEPUMEHTA
1. Jlexnusa 1 Brenenne. Mactpykrax mo Th. O HeoOX01uMOCTH Ompoc
(hM3UIeCKOro SKCIICPUMEHTA
2. Jlexuus 1 dusnveckuii FKCICPUMEHT: IIAHUPOBAHKE U BHIOOD Omnpoc
obopynoBaHus
3. Jlexuusa 1 Croco651 m3MepeHust (U3NIecKux BeandauH. [lorpenHocTs Ompoc
W3MEPEHUM.
4. Jlextmsa 1 O0paboTka pe3yabTaTOB U3MEPCHHIA TectupoBanue
5. [IpakTrueckoe 1 N3mepenne pu3nIecKux BETHINH Otuyer
3aHSTHE
6. [IpakTrueckoe 1 O6paboTKa pe3yIbTaTOB U3MEPEHUH Ortuer
3aHSTHE
7. [IpakTuueckoe 1 CriocoObl U3MEpEHHS Pa3MEPOB TEI OTyer
3aHATHE
8. [IpakTnueckoe 1 Crioco0bl u3MepeHust 00bEMOB TelT OTyer
3aHATHE
9. [MpakTryeckoe 1 Croco6bl H3MEPEHHS MACChl TEI OTyeT
3aHATHE
Pa3nea 2. /leMoHcTpauMOHHBIN IKcniepuMeHT. IIpakTukym
10. Jlexius 1 MexaHn4yeCcKHe U TEIIOBLIE SBJICHUS Onpoc
11. Jlexims 1 3BYKOBBIC M OTNITHUECKUE SIBICHUS Onpoc
12. Jlekius 1 DJIEKTPOMArHUTHBIC SBJICHHS TectupoBanue
13. [IpakTuueckoe 1 [MoyueHune TEMIOTHI MIPU yAape U TPCHUH Oruer
3aHSTHE
14. [IpakTrueckoe 1 VYipaeiieHue CHIOH TOKA B LIEMH OTtyer

3aHATHUC




15. [TpakTHueckoe HccnenoBanye MAarHUTHOTO MOJIS TIPOBOHUKA C TOKOM Ortuer
3aHSATHE

16. [IpakTuueckoe JlemoHCTpatus paboThI AIEKTPOMAarHuTa OTueT
3aHSATHE

17. [IpakTuueckoe HccnenoBanue sIBICHUS CAMOMHIYKIIUH OTueT
3aHSATHE

18. [IpakTrnueckoe DKCNIEPHIMEHTAIBHOE MOATBEPXKICHUE 3aKOHOB IIOCTOSTHHOT'O Ortyer
3aHATHC TOKa

19. [IpakTnueckoe Hccnenoanue ecTeCTBEHHON OCBEIEHHOCTH ITIOMEICHUS Otuer
3aHATHC Kjlacca

20. [TpakTHdeckoe MOHHUTOPUHT TEMITEPATYPhI aTMOC(HEPHOTO BO3IyXa Ortuer
3aHSATHE

21. [IpakTuueckoe HccrenoBanue crioco00B M3MEPEHUsI BIIaKHOCTH BO3yXa Otuet
3aHSTHE

22. [IpakTuueckoe HccrenoBanne 3aBUCUMOCTH aTMOC(EPHOTO JaBICHHS OT Otuet
3aHsIATUEC BBICOTHBI

23. [IpakTuyeckoe Jlnon B 1ienH MOCTOSHHOTO U EPEMEHHOT'0 TOKa Otuer
3aHSTHE

24. [IpakTuueckoe Coopka monenu Tpyos! Keriepa Oruer
3aHSTHE

25. [IpakTrueckoe M3MepeHue nokasaresisi IpeioMIIEHUSI BEIIECTBA OTtuer
3aHSITHE

26. [IpakTuyeckoe DKCIIEpUMEHTAIBHOE TIoTyueHue Koiel] HeroTtona Ortuer
3aHSTHE

Paznea 3. UcciaenoBaresbckasi padora no gpusuke
27. Jlexnus [IpaBuia BBIMOJIHEHUS HCCIEAOBATEIbCKONH paboTel. Th mpu Ompoc
pabote

28. CamocrosTensHast Beibop  Temsl  uccnemoBanusi.  CocTaBieHHE — IIaHA Ha6mronenue
pabora nccnenoBanws. [logdbop obopynoBaHus

29, CamocrosiTenbHas [MpoBeneHre W3MEpEeHHH B paMKax HCCIIEA0BATEIBCKON Hab6mronenue
pabora paboThI

30. CamocrosTensHast O0paboTka pe3yabTaToOB U3MEPCHHIA Habmonenue
pabora




31. CamocrosTensHast OdopmiieHrEe UCCIeI0BATETBLCKOW pabOTHI Habmonenue
pabora

32. CamocTosTenpHas OdopmieHre pe3yIbTaTOB HCCICI0BATEIILCKOM paObOThI Hab6mronenue
pabora

33. IpakTuyeckoe 3aIuTa UCCIIea0BaTeIbCKUX paboT [Ipe3enTanms
3aHSITHUE MPOEKTA

34. IpakTuyeckoe 3aIuTa UCCIIeI0BaTeIbCKUX paboT [IpezenTanms
3aHITHUE MPOEKTA

*Mecsill, YMCIIO M BpeMsi IPOBEICHUS 3aHATUM — COTJIACHO YTBEPKJIECHHOMY PACIUCAHUIO.
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MeToanyeckoe obecnedeHne MporpaMmMsbl

NudpopmanuonHoe odecnevyenune
CrnoBapb, Jaromuil TOJIKOBaHHE MPO(GECCUOHATBHBIX CJIOB U3 001acTH (prU3UKH

1. Bukucnosaps : [OnexrpoHHsiid pecypce] // @usnueckue tepmunabl. URL: https://inlnk.ru/w4gLO01

Hucmpyxkyuu no mexnuxe dezonacnocmu:

1.

Nk

—

HNHcTpyKIus 1o oxpaHe TpyAa o0ydaromuxcs (BBOIHBIN HHCTPYKTAXK).

WNHcTpyKIus npaBuiiaM 0€30MmacHOTo oBeeHus ydanmxcs B OY.

WNHCcTpyKIUs 110 TI0’KapHO# 0€30TaCHOCTH.

HHCTpyKIUs 10 371€KTPOOEe30MacHOCTH.

WucTpyKius 1o mpaBuwiaM 0O€30MacHOCTH MpU  OOHApY)KEHWHM HEU3BECTHBIX MAKETOB,
B3PBIBOOITIACHBIX MPEAMETOB.

WHcTpykuus npaBuia 6€30MacHOTO MOBEACHUS TP YTPO3E TEPPOPUCTUUECKOTO AKTa.
HNHucTpykius 1o paboTe ¢ masuibHBIM 000pYIOBaHHUEM.

Mynomumeouiinvie npezeHmayuu no memam:

1.

Nk

OCHOBBI (PU3MYECKOTO IKCIIEPUMEHTA.

IIpsiMble 1 KOCBEHHBIE U3MepeHHUs. [1orpemHoCTs H3MEPEHUHN.
O0paboTka pe3ybTaTOB U3MEPECHHIA.

®dusnyecKue sBICHUS.

[IpaBuna BHIIOIHEHUS UCCIEIOBATEIBCKONW PaOOTHI.

Memoouueckue nocoousn

1.

MeTonudeckue pPEKOMEHIAIMU JUIsl TPOBEASHUS JTabOpaTOpHBIX paboT 1O (QU3UKE C
npuMeHeHnue nudposoro odbopynoBanus Pooukiial.

MeTtoauueckre peKOMEHJAIMK JJisi TMPOBENEHUs JabOpaTOpHBIX pabdOT MO SKOJOTHH C
npuMeHeHue udposoro odopyaoBanus Releon.

[TnanupoBaHue >KcriepuMeHTa [DIEeKTpOHHBIN pecypc] : yueOHo-mpakTuyeckoe mocooue / T.
B. Epemenko, H. A. MuxaiinoBa ; M-Bo oOpa3oBanus u Hayku Poc. @enepanun, Boarorp.
roC. apXUT.-CTPOUT. YH-T. — DIIEKTPOHHBIE TEKCTOBBIE U rpadudeckue naHubie (1,1 MOaiT).
— Boarorpan : Bonr['TACY, 2014.

Pazoamounsviit mamepuan no memam Kypca

1. Ycnoenvie 0003nauenus HeKOmMoOpPvIX KOMROHEHMO8 Ha In1ekmpuyeckux cxemax no 'OCT



e ConHeunblii %
CTabunuTpoH —— thoTo3NEMEHT _@_
Tupuctop —Bb

TpaHaucTop @—
doTtoauon \\

E KoHaeHcaTop
/;', (emKocTb) o e

CeeTogvop 6 B

Opoccenb -
doTopesncTop % ConpoTtusnenune —_

—@— (pe3ucTop)

2. Buowt skcnepumenma

Grtemocn e

1. SAMMUHUPYHOWWA BbIABMTL U YCTPAHUTL BAMAHME HEOAHOPOAHOCTEH
2. CpaBHUTENbHBIN OueHUTL BAMAHKWE Kamaoro ¢pakTopa Ha npouecc

3. OTcenBatoLWmMiA OTtobpath ANA UCCNEA0BAHWA CYLLECTBEHHbIE

dakTopbl
4, IKCTpEMaNbHbLIN Boibop onTUManbHbBIX PEMUMOB NPOBEAEHUA
IKCMEPUMEHTA
5. ANNpoKCUMMUPYIOLLM A BobiAaBneHne mateMaTuyecKoi Mmogenu npougecca
6. YucneHHbIA 3ameHa pU3MUYEeCcKoro IKCNepuMeHTa

MaTemaTU4ecKomn Moaenso

7. UpenTuduumpyowmii OnpeaeneHue XxapakTepucTuk/koagpduumeHToB
B MaTeMaTU4eCcKon Mmoaenu obtekTa

8. DKCTpanoAMpyoWKWiA MNpeackaszanwe UameHeHWA NnapameTpoe obbexTa

KOHTPOHLHO — U3MEPHUTEJIbHbIC MAaTCPUAJIbI



1. Tecmuposanue no meme «OcHno6bl nposedeHus u3uuecKko20 IKCnepuMenma) (npumepra
paboma)

Pabora conepxxut 11 BonmpocoB. Yacts 1 cogepxut 10 TeCTOBBIX BOIIPOCOB ¢ OJHUM WIIH
HECKOJILKUMH BEPHBIMU BapuaHTaMu oTBeTOB. YacTb 2 coaepxut 1 3aganue, Tpedyrolee noIpooHOro
OTBETA.

Yacmo 1

1.1 Onpenenute MeHy AeIEHUS U3MEPUTEITHLHOTO MPUOOPA

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

1.2 C momMo1IpI0 4ero MbI MOJIy4aeM 3HAHUS O SIBJICHUSIX MPUPOJIBI:
1) Habmonenus u onbita  2) HabmioaeHus M rTumoTe3sl 3) T'umore3sl
4) DxcriepuMeHTa 5) Teopun

1.3 3nanue B GU3MKE POKIAETCS B PE3YNIbTATe CICTYIONICH IIEMOYKH COOBITHIT
1) T'unores3a — 3KCIEpUMEHT — HAOII0IEHHE - BBIBOJL
2) HaGmronenue — rumoresa — SKCIIEPUMEHT - BBIBO/T
3) DKCIEepUMEHT — TUIOTe3a — HAOIIOIEHUE - BEIBOJT
4) HaGmroneHue — rurotesa — BIBOJI - IKCIIEPUMEHT
5) T'unote3a — HAOMIOIEHUE — IKCIIEPUMEHT - BBIBOJI

1.4 Yro 3HAYUT U3MEPHUTH PUZNUECKYIO BEIINUUHY?
1) CpaBHuTS €€ ¢ Apyroi GU3ndecKoil BeTUIHNHON
2) CpaBHUTS €€ ¢ OTHOPOAHON (PU3HUECKON BEITUIMHON
3) CpaBHUTH €€ C OTHOPOAHON PU3NUECKON BETMIMHOM, MPUHATOMN 32 STUHUILY

1.5 Cocrapnstoiasi HOrPEeUIHOCTH U3MEPEHUS, TPOSBIIAIONIASACS B BUJE HETPEICKA3YEeMbIX
OTKJIOHEHUI OT UCTUHHOTO 3HaUCHHsI (PU3MUECKON BEIMYMHBI, MEHSIOMNXCS OT OJTHOTO
HAOIIO/IEHUS K APYTOMY — 3TO:

1) CiygaitHast TOTPENTHOCTh

2) NHcTpyMeHTalIbHAs TOTPEILIHOCTD

3) CuctemaTuveckas MorpeinrHoCTh

1.6 YdeHuK u3mMepus1 BeTUIUHY X U 110 popmyiie y=4x+5 Hamen y. Kakue nsmepenus on
nposen?

1) Tonbko mpsiMBIE

2) TONBKO KOCBEHHbIE

3) [IpsiMble 1 KOCBEHHBIE

1.7 Pe3ynbTaThl U3MEPEHU MPU MPOBEACHUN SIKCIIEPUMEHTA YUYEHUK MPEICTaBUII B
CJIEIYIOILEM BHJIE:

No ombita | Bennunna a | Benmuumna b | Bennuuna ¢
1 3 4 5
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2 5 5 7

3 9 10 11
Kaxk Ha3pIBaeTcs Takoi crmoco0d mpeacTaBIeHUs JaHHbBIX?
1) coBecHbIi 2) Ta0aUYHBII 3) rpaduueckuii

1.8 Pe3ynbpTaTel n3MepeHui Npy NPOBEAECHUH dKCIIEPUMEHTA YUEHUK NPEACTABUI B
CIENYIOLIEM BHUJIE:

Kaxk Ha3pIBaeTcst Takoi crmoco0 mpeacTaBIeHUs JaHHbBIX ?
1) coBecHbIi 2) Ta0aMYHbBII 3) rpaduueckuii

1.9 Ompenenure MOTpenIHoCTs MprUdOpa, N300paXKEHHOTO HA PUCYHKE

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

1.10 C moMo1mpto Kakoro npudopa MOKHO HauboIee TOUHO U3MEPUTh TITyOUHY cTakaHa?
1) MuUKpOMETp 2) nuHelika  3) ITaHTEHIUPKYIb 4) pylerka

Yacmo 2. Omeemovme Ha 80npoc.
2.1 Bam Heo0X0IMMO TPOBEPUTH 3aBHCHMOCTh YHCIIA OCKOJKOB, HAa KOTOpPOE pazOuBaercs

dapdopoBas Tapenka OT BbICOTHI ageHus. [Ipeanoxure cxeMy npoBeieHUs JaHHOTO SKCIIEPUMEHTA U
YKQKUTE €r0 OCHOBHBIE JTAIlbl.

2. Tecmupoeanue no meme «JleMOHCTPpAMOHHBIN YKcniepuMeHT. [IpakTukym» (npumepnasn
paboma)

PaGota comepkuUT 7 TECTOBBIX BOMPOCOB C OJHUM HJIM HECKOJIBKHMHU BEPHBIMHU BapuaHTaMHU
OTBETOB.

1. Kakue sBienust n3ydaroT B puzuke?
A) Mexanuueckue B) TemnoBbie C) ®usnueckue
D) Dnexrpuueckue E) Marautasie

2. YTo OTHOCHUTCS K MEXaHUYECKUM SIBJICHUSIM?
A) TlpoxoxaeHue cBeTa Yepe3 JIMH3BI
B) O6pa3oBanue MOJTHUU BO BPeMs TPO3bI
C) O6pa3oBanue cHera
D) Bpamenue 3emiin BOKpYT CBOEH ocu

3. UTO OTHOCHUTCS K TEIUIOBELIM SIBICHUIM?
14



A) [IpoxoxieHue cBeTa 4epes3 JTMH3bI

B) O6pa3oBanne MOJTHUYU BO BPEMS TPO3bI
C) Ob6pazoBanue cHera

D) Bparmenue 3emin BOKpYT CBOEH OCH

4. B nByx OumoHax HaXOJIWJIOCh MOJIOKO. B mepBOM M3 HMX MOJIOKO CKHCJIIO, 2 BO BTOPOM
OTCTOSJICH CIIMBKH. B KakoMm u3 OMIOHOB MPOU30LLIO (PU3HUECKOE SBICHUE?

A) B nepBom B) Bo BTOpom

C) B nepBoM u BO BTOpOM D) Hu B onHOM U3 HUX

5. Kakue 13 HHKeNpUBeIeHHBIX SABICHUN HAOII01al0TCS IPU TOPEHUH AIIEKTPUUECKON JTaMITbI?

I — Mexannyeckue IT — Tennossie

IIT — 3BykoBBIE IV — Dnexrpuueckue V — CsetoBblE
AL IV B)II,V

OIL1IV,V D)L IV E)IV,V

6. UTO U3 nepeunciieHHOT0 OTHOCUTCS K (PU3HUECKUM SIBIICHUSIM?
A) anektpusanusa B) anmextpudeckas mammna C) snektpoHbl D) anekTpudukamms

7. K xakoMy BUy OTHOCUTCS (DU3UYECKOE SIBJICHUE, N300paKEHHOE HA PUCYHKE?

A) anektpudeckoe B) ontmyeckoe C) mexanmdeckoe D) TeroBoe

AHkeTa IJIA pacyeTa HHANBUAYAJIBHOI'0 HHICKCA KaYeCTBA 3aHATHUSA
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Bri0epuTe moaxoasimue BaM YTBep KIeHHS H HOACIATANTE CyMMY 0a/1JI0B

Ne YTBepxaeHne 0 6aa10B 1 6asa
1 | Ha3amsarnn 1 padoran HE aKTIIBHO AKTIBHO
2 | Coeil paboToil Ha YpOKE A He JOBOJIEH TOBOJIEH
3 | 3aypok s ycTan HE ycTal
4 | Moe nactpoeHue CTAJI0 XyXKe CTaJIOo JIyYllle
5 | Marepnan ypoka MHe ObIT He MOHATEH MIOHATEH
6 Oecnome3eH morne3eH
7 CKYVUeH HHTepeceH
8 TpyIeH He TpyIeH
O | CBA3b ypoKa ¢ APYTUMII HAYKaMII He 3aMeTHa 3aMeTHa
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lNomupuaze-M.: Knaccuk Ctuis, 2002.- 96 c.

. KonecuuxoB K.A. Pabouas Terpans no ¢pusuke. Mou pa3MbllIeHUs TPU BBITIOJIHEHUH OIBITOB

B nomarrHei madoparopun / K.A. Konecaukos. — Kupos, 2010.-128c.

. Jlanre B.H. DxcnepumenTanbable ¢pusndeckue 3agaun Ha cMekanky / B.H.JIanre - M.: Hayxka,

2001. -94 c.

. OnTuka. PyKkoBoJICTBO TIO BBINIOJIHEHHUIO JIAOOpaTOpHBIX padoT. Jlaboparopust L - mukpo. — M.:

MI'MVY, 2007. - 20 c.

DeKTpU4ecTBO. PYKOBOJICTBO MO BBIMOJHEHUIO JlabopaTopHbIX padot. Jlabopatopus L -
Mukpo. — M.: MI'VY, 2007. — 22 c.

DnekTpoauHaMHKa. PyKOBOJICTBO MO BBIMOJIHEHUIO JJabopaTopHbIX pabot. Jlaboparopus L -
Mukpo. — M.: MI'Y, 2007. — 22 c.

HNHTepHeT pecypcebl:

1.

Knacchas ¢pusuka [DnexktpoHHbIH pecype]./ pesxxum nocryna http://class-fizika.narod.ru/.

2. BupryanpHas oOpa3oBaTenbHas JjabopaTopusi [DIEKTPOHHBIA pecypc]. / pexum JocTymna

http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&It
emid=94.

. Enunas xominexkuus mudpoBbIX 00pa3oBaTENbHBIX PeCypcoB [DNeKTpOHHBIN pecypc]. / pexum

nocryma http://school-collection.edu.ru

denepalbHbIN IEHTP HHHOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (PLOP) [DnekTpoHHbII
pecypc]. / pesxxum noctyma http://fcior.edu.ru

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