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K OCHOBHO# 00pa30BaTeIbHOM MporpaMme
OCHOBHOT'O 00I11er0 00pa3oBaHus

MBOY COII Ne74

[Tpuxa3z Ne84 ot 31.08.2018

Pabouast nporpamma nmo yueOHOMY nmpeamMeTy
OU3UKE

YPOBEHb OCHOBHOT'O 00I1Iero 00pa3oBaHus

CPOK OCBOCHHA 3 roga
1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O ITIPEAMETA

BhInyCKHUK HAy4YuTCH:

® Co0Jr0/1aTh MpaBwiia 0€30MACHOCTH M OXPaHbI TPya MpH padoTe ¢ yIeOHBIM U JJa0OPATOPHBIM 000PYI0BAaHUEM;

® J[IOHHMMAaTb CMBICJI OCHOBHBIX (I)I/ISI/ILICCKI/IX TCPMUHOB: (1)I/IBI/I‘ICCKO€ TECIIO, (I)I/ISI/IquKOC SABJICHUC, (1)I/I3I/I‘-ICCKa$I BCJIIMYHHA,
CANMHUIBI UBMCPCHUS,

® pacro3HaBaTh NMPoOJIEMbl, KOTOPbIE MOXHO PEHIUTh NMPU NOMOLIM (U3NYECKUX METOOB; aHAJIM3UPOBATh OTJEJIbHBIE ITAIIbI
MIPOBEJICHUS CCIIEAOBAHUN U MHTEPIIPETUPOBATH PE3YJIbTaThl HAOJIIOIEHUI U OMBITOB;

® CTaBUTh OINBITHI MO HCCIEAOBAHUIO (DU3MUECKUX SIBICHUNH MM (PU3UYECKHX CBOMCTB Tel 0€3 HCIOJIb30BAHUS IPSIMBIX
U3MEpeHui; mpu 3ToM (GOpMYIMpPOBaTh NpoOieMy/3aiady y4yeOHOro SKCHEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyZI0BaHUS; MPOBOJAMUTE OTBIT U (POPMYJIUPOBATH BHIBOIBI.

[Mpumeuanue. [Ipu mpoBeneHUM HCCIEAOBaHUS (U3MUECKUX SIBICHUN H3MEpUTENbHbIE MPUOOPHI MCIOJB3YIOTCS JIMIIb Kak
JTaTYUKU U3MEPEeHUs (PU3NYECKUX BETMYMH. 3alHcu MOKa3aHUi NPSAMBIX U3MEPEHUH B 3TOM Cllyyae He TpeOyeTcs.

® IOHHMMAaTh POJIb SKCIIEPUMEHTA B MOJIyU€HUN HAy4YHOU MH(OpMaIuy;

® [POBOAMTH MpsSMble H3MEpeHHs (U3MUYECKHX BEIWYHMH: BpEMs, paccTOsHMe, Macca Tella, 00beM, Cujla, TeMIepaTypa,
aTMoc(epHoe JaBlieHUEe, BIAXKHOCTh BO3/lyXa, HANpsDHKEHUE, CHJIa TOKA, PaJHallMOHHbIN (OH (C MCIOIB30BAHUEM JI03UMETPA); IIPH 3TOM
BBIOMpATH ONTUMANIBHBIN CIIOCO0 U3MEPEHUS U UCII0JIb30BATh MIPOCTEHIIINE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHUI.



H[!I/IMGLIaHI/IC. JIrobas yqe6Haﬂ [nmporpamMmma JO0JIDKHA o0OecreynuBaTh OBJIAICHUC IIPAMBIMH HM3MCPCHUSAMU BCEX INECPCUYHCIICHHBIX
(bl/ISI/ILIeCKI/IX BCJIMYHMH.

® [POBOAMTH HCCIENIOBAaHME 3aBUCUMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH: IpU 3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJE TAOJIHUL U rpadUKOB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHNU,

® [pPOBOANWTH KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEIMYMH: TPH BBHIIOJHEHHH W3MEPEHUH cOoOMpaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY, CIEAYs NPEII0KEHHOW NHCTPYKIIMH, BBIYMCIIATh 3HAYCHUE BEJIMYMHBI M aHAJTM3UPOBATh ITOJIYyYEHHBIE PE3YJIBTATHl C YYETOM
3aIaHHON TOYHOCTU U3MEPEHNH;

® aHAJIM3UPOBATh CUTyallUH NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHMX INPOSBICHHE N3YYEHHBIX (U3NUYECKUX
SIBJICHUM MJIM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIINECS 3HAHUS U1 UX O0bICHEHMS,

® [IOHMMATh NPUHLUIBI JEHCTBUS MAIllWH, IPUOOPOB U TEXHUUECKUX YCTPOWCTB, YCIOBUS MX 0€30MaCHOr0 MCIOJIb30BaHUS B
MMOBCEAHEBHOM KU3HMU;

® JICIIONIB30BAaTh IIPU  BBIIIOJIHEHUU y4eOHBIX  3a7a4y  HAYYHO-TIOMYJISAPHYIO
JIUTEpaTypy 0 (pU3MUECKUX SBICHUSAX, CIPABOUHbIE MaTepUabl, pecypchl HTepHeT.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® O0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIEJOBAHUH, pOJib (PU3MKH B PACIIUPEHUH MPEACTaBICHUN 00 OKpYXKaloIleM MHUpE U ee
BKJIQJ B YJIIy4IIEHUE KaueCTBA )KU3HU;

® JICIOJIB30BaTh MPUEMBI TOCTPOCHUS (HU3NUECKUX MOJENeH, moucka U (pOpMyIHPOBKHU J10KA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMIMPUUYECKH YCTAaHOBJIEHHBIX (PaKTOB;

® CpaBHHMBAaTh TOYHOCTb M3MEPEHUs (PU3NYECKUX BEIMYUH MO0 BEIMUYMHE UX OTHOCHTENIBHOM MOTPEHIHOCTH NpPU MPOBEIECHHH
MIPSIMBIX U3MEPEHU;

® CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHbIE M3MEPEHUS U HCCIeoBaHUS (PU3MUECKUX BEJIUYHMH C MCIOJIb30BAaHUEM PA3IMYHBIX
CIOCO0OB HM3MEpeHUs (U3UYECKUX BEIMYUH, BBIOMPATh CpPEACTBA HM3MEPEHHUS C YYETOM HEOOXOIUMON TOYHOCTU H3MEpPEHHIH,
00OCHOBBIBaTh BBIOOP croco0a M3MEPEHUs, aJeKBATHOI'O IMOCTABIECHHOM 3ajade, MPOBOJUTH OLICHKY JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ybTaToB;

® BOCHPUHUMATh HMHGOPMAIMIO (U3UYECKOTO COAEP)KAaHUS B HAY4YHO- TMOMYJSPHOM JUTepaType MU CpeACTBax MacCOBOU
nH(pOpMaLIUY, KPUTUYECKU OLIEHUBATh MOJYUYEHHYI0 MHPOPMAIIHNIO, AaHATTU3UPYS €€ CO/Iep KaHNe U JaHHbIe 00 UCTOUYHUKE HH(OpMAaLIUH;



® (C03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHUS O (PU3UYECKUX SIBJICHHUSIX HAa OCHOBE HECKOJIBKUX MCTOYHUKOB

nH(OpMaLIUY, COITPOBOXKIATH BBICTYIUICHHUE IPE3EHTALUEH, YIUThIBAasE 0COOCHHOCTH ayAUTOPUH CBEPCTHUKOB.
Mexannueckue siBJieHUs! BbIyCKHMK HAYYUTCSH:

® pACIIO3HABATH MEXAHWUYECKUE SIBJICHHUS M OOBSICHATH HA OCHOBE HMMECIONIMXCS 3HAHWH OCHOBHBIC CBOMCTBA WIIM YCIIOBHS
MPOTEKaHUs ITUX SBJIICHUI: pABHOMEPHOE U HEPABHOMEPHOE JIBUKEHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHHUE,
OTHOCHUTEIIbHOCTh MEXAaHUYECKOTO [BUKEHHS, CBOOOJHOE TMaJleHue TeJ, PaBHOMEPHOE JBIKEHHE IO OKPYKHOCTH, HWHEpLHS,
B3aMMO/ICIICTBHE TEJI, peaKTUBHOE BUKEHHE, Tiepeaaya JaBJIeHHs TBEpAbIMU TeJIaMH, KHUIKOCTAMHU U Ta3aMu, aTMochepHoe J1aBlIeHHe,
[JIaBaHUE TeJ, PaBHOBECHE TBEPIbIX TEJ, UMEIONINX 3aKPEIUICHHYIO OCh BpallEHUs, KojebaTenbHOe IBHKEHUE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

® ONHCHIBATh M3YyYCHHBIC CBOMCTBA T U MEXaHWYCCKHUE SIBIICHUS, WCIONB3YS (PU3NUCCKUE BEIUUIUHBI MyTh, TEPEMEIICHHE,
CKOpPOCTb, YCKOpPEHHE, Iepruoj oOpallleHusl, Macca Teja, INIOTHOCTh BEIIECTBa, cuja (Cuiia TSXKECTH, Cujla yINpPYyrocTd, CUjla TPEHHS),
JABJICHUE, UMIYJbC Tejla, KUHETUYECKasi YHEPrus, MOTCHIIMATIbHAS PHEPrusi, MEXaHuueckas padoTa, MexaHudeckass MomHocTh, KIT/]
MIPU COBEPILICHUU PAOOTHI C UCIIOIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa TPEHUs, aMIUTUTYa, EPUO U

gyacToTa KoJeOaHWi, JIMHA BOJIHBI M CKOPOCTH €€ PacHpOCTPaHEHUS; MPH OMHCAHUHM MPAaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICH
UCMOJIb3yEMbIX BEIMYMH, UX 0003HAUCHMSI U €AMHUIBI U3MEPEHUs, HAXOUTh (DOPMYJIbl, CBSI3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIUUUHY
C IpYTMMH BEJTMYMHAMHU, BBIUUCIIAT 3HaUeHUE (PU3MUECKON BETUUUHBI;

® aHaJIM3UPOBATh CBOICTBA TEJI, MEXaHUYECKHE SIBJICHMSI U IPOLECCHI, UCIOJIb3YsSd (PU3NYECKUE 3aKOHBI: 3aKOH COXPaHEHMS
SHEpPruM, 3aKOH BCEMHUPHOTO TSATOTEHUs, MPHUHILIMI CYNEPHO3ULMHN CUl (HaxoxkaeHue paBHojedcTByromen cuibl), I, 1T u I 3akoHsI
Hprotona, 3akoH coxpaHeHusT uMMyibca, 3akoH ['yka, 3akoH Ilackamsa, 3akoH Apxumena; MpU 3TOM pPa3jiiyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

® pasau4aTh OCHOBHBIC IPU3HAKUA M3YUCHHBIX (I)I/BI/I‘IGCKI/IX MOJETIeH: MaTepHraibHasdA TOUKA, MHCPIUAJIbHAA CUCTEMA OTCUCTA,

® pemaTh 33Ja4d, UCMONb3Yysd (PU3MUECKHE 3aKOHbBI (3aKOH COXpPAHEHHS! SHEPruu, 3aKOH BCEMHPHOTO TSTOTEHMS, MPUHLIHUIT
cynepnozunuu cui, I, II u Il 3axkonsl HeloToHa, 3aKk0OH coxpaHeHusi uMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(dbopMyIibl, cBsI3bIBarONINE (U3NYECKHE BEJIWYUHBI (IIyTh, CKOPOCTh, YCKOPEHHME, Macca Teja, MNIOTHOCTh BEIIECTBA, CUia, JaBJICHHE,
UMITYJIbC Tella, KWHEeTUYecKasi SHeprusl, MOoTeHIHalbHas dYHEeprusi, MexaHuueckas pabora, mMexaHudeckas mourHocTh, KIIJ] mpoctoro
MeXaHHM3Ma, CHJIa TPEHUS CKOJIbXKEHUS, K03()PUIIMEHT TpeHHs, aMIUIUTY1a, IEPHUOJ] U YacTOTa KoJeOaHU, IJIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHHsI): Ha OCHOBE aHalM3a YCIOBHS 33/a4M 3allMCBhIBaTh KPAaTKOE YCJIOBME, BBIIENATH (PU3MUECKUE BEIWYHHBI, 3aKOHBI U
(dopMysbl, HEOOXOIUMBIE IS €€ pelIeHUs, NPOBOAUTH pPAacyeThl M OLEHHBATh PEAJbHOCTh IMOJYYEHHOTO 3Ha4YeHUs (pu3nueckon



BEJIMYUHBI.
BbInyCcKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCH:

® JICIIOJIb30BATh 3HAHUS O MEXAHWYECKHX SBJICHUSAX B MIOBCEIHEBHON KHU3HM Ui oOecrieueHust 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMu M TEXHHYECKUMH YCTPOMCTBAMH, /S COXPAaHEHHUS 370POBbS M COOJIOJCHHUS HOPM SKOJOTUYECKOTO IOBEICHHS B
OKpY>Kaloliel cpeze; NPUBOJUTH IMPHUMEPHl MPAKTUYECKOTO HCIOJB30BaHUA (PU3MUECKUX 3HAHUH O MEXaHWYECKUX SIBICHHUSIX U
(bu3MUYeCcCKrX 3aKOHaX; MPUMEPHI UCIIOIb30BAHMSI BO30OHOBIIIEMbIX UCTOYHUKOB YHEPIHH; SKOJOTHUYECKUX MOCIEACTBUMA HCCIIEeTOBAHUS
KOCMHUYECKOI'0 IIPOCTPAHCTB;

® paziIuyaTh TPAHUIBl NMPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOINMU XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHHUS MEXAaHMYECKOW HSHEPruu, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHUS) M OrPaHUYCHHOCTh
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HAaXOIUTh A/JCKBATHYIO MPEUIOKEHHOW 3amade (U3MYECKYI0 MOJEb, pa3peliaTh MmpodiieMy Kak Ha OCHOBE HMMEIOIIUXCS
3HaHUH MO0 MEXaHUKE C UCTIOJIb30BAHMEM MAaTEeMaTHUYECKOTO amnmnapara, Tak v Py MOMOIIHA METO0B OI[CHKH.

TennoBble ABICHUSA
BbINYCKHUK HAYYUTCS:

® pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBACHATH Ha 0a3e MMEIOIIMXCS 3HaHUI OCHOBHBIE CBOICTBA WJIM YCIOBHUS MPOTEKAHUS
9THUX ABJIeHUN: TU(y3usi, U3MEHEeHUEe 00beMa TeJl IPU HarpeBaHUU (OXJIaKICHUH), OOJIbIIasi CKUMAEMOCTh ra30B, MaJlas CKUMAeMOCTh
KHUJKOCTEH M TBEPABIX TEN; TEIJIOBOE pPAaBHOBECHE, MCIApEeHHEe, KOHJEHCAIUs, IJIAaBJICHHE, KPUCTAJUIM3AIMs, KUIIEHHUE, BIAXKHOCTh
BO3/lyXa, pa3dU4Hble CIOCOOBI  Terulonepenaud  (TeIIONPOBOJHOCTb, KOHBEKLMS, HW3JIy4YEHHE), arperatHble  COCTOSHUS
BELIECTBA,NOIJIOIIEHNE SHEPTUN NPU HCHApEeHUH KUIAKOCTH U BbIIEIIEHHWE €€ NpU KOHACHCAllMU Iapa, 3aBUCHUMOCTh TEMIIEpaTypbl
KWUIIEHUS OT AABJICHUS;

® ONuChIBaThb H3YYCHHBIC CBOMCTBA T€JI U TEIJIOBBIC SABJICHUS, HCIIOJIB3Yyd CI)I/I3I/I‘-ICCKI/IC BCIIMYUHBI. KOJIUYCCTBO TCIIJIOTHI,
BHYTPCHHAA OHCPIrus, TCMIICPpATypad, YACIbHAA TCIUIOCMKOCTL BCHICCTBA, YACIIbHAA TCIUIOTA IUIABJICHUSA, YACIbHAA TCIUIOTA
nap006pa303aH1/1;1, YACiibHasg TCIUIOTA CropaHusA TOIIIMBA, KOB(I)(I)I/IL[I/ICHT IMOJIE3HOI'0 JEMCTBUS TEIJIOBOTO ABUTATCIIA; TIPpU OIMMMCAHUUN
IpaBUJILHO TPAaKTOBATb (bI/ISI/UICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCJIIMYHH, UX 0003HAYCHHS U CANHUIIBI U3MCPCHUSA, HAXOIUTH (bOpMyJIBI,
CBA3LIBAOIINEC JaHHYIO (1)I/I3I/IIIGCKYIO BCJINMYHHY C APYTUMH BCIUMYNHAMU, BBIYHUCIATE 3HAUCHUC q)HSquCKOfI BCIIMYHUHBI,

® aHaIu3HpOBaATh CBOICTBa TCJI, TCIIJIOBBIC SABJICHUSA W MPOLECCHI, UCIIOJIB3Yd OCHOBHBIC ITOJOXCHHUA aTOMHO-MOJICKYJISIPHOTO
YUC€HUA O CTPOCHHHU BEIIECCTBA K 3aKOH COXPAHCHUS DHEPIUHn,



® pas3jan4aTrb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (1)I/ISI/ILIGCKI/IX MOI[CJ'ICI‘/'I CTPOCHUA I'a30B, )KPI,Z[KOCTGﬁ " TBEPABIX TCII;
® TIPHMBOJAMTH IPHUMEPHI NPAKTUYECCKOT O MCIIOJIb30BAHUA (bI/IBI/ILIeCKI/IX 3HAHWUH O TEIJIOBBIX SIBJICHUSX

® pemiath 33Ja4yM, UCHOJB3Yys 3aKOH COXPAHEHMs PHEPTUU B TEIJIOBBIX Iporeccax W (OpMyIbl, CBS3bIBAIOUINE (DHU3HUYECKHE
BEJIMYMHBI (KOJIMUYECTBO TEIUIOTHI, TEMIIEpATypa, yJeidbHas TEIJIOEMKOCTh BEIIECTBA, YZEJIbHAs TEIUIOTa IIJIaBJIECHUS, YIE/IbHAs TEIIoTa
napooOpa3zoBaHMsl, yJelbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3()(UIMEHT IMOJIEe3HOro NEHCTBUS TEIUIOBOIO JABMraTels): Ha OCHOBE
aHaJIM3a yCJIOBMS 3aJjauyl 3alUChIBATh KPATKOE YCIOBUE, BBIIENIATh (PU3NUECKUE BEIMYUHBI, 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE IS €€
peleHysl, TPOBOIUTH PacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAaUE€HUS (PU3NUECKON BETUUMHBI.

BbINyCKHUK IOJIYYHT BO3MOKHOCTh HAYYUThCSH:

® JCIOJb30BaTh 3HAHUS O TEIJIOBBIX SIBICHUSAX B IOBCEJAHEBHOM >KM3HM JUld OoOecredeHUsl O0€30IacHOCTH NpH OOpalleHUH ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, Ui COXPAHEHUS 3II0POBbS M COOJIIOJICEHUS HOPM DKOJIOTHYECKOTO TIOBEACHUS B
OKpy>Karolliel cpefe; NMPUBOIUTH MPUMEPHl SKOJIOTMYECKUX IOCIEACTBUNA padoThl JBUTaTeneld BHYTPEHHErO CrOpaHusi, TEIJIOBBIX U
TUIPO3JIEKTPOCTAHIINM;

® pa3janyarb I'paHUulbl OPUMEHHUMOCTH (bHSI/I‘ICCKI/IX 3aKOHOB, IIOHUMAaThb BCGO6IHI/II71 XapaKTep Q)YHHaMeHTaHLHLIX (l)I/ISI/ILICCKI/IX
3aKOHOB (3aKOH COXPAHCHUSA SHCPIUU B TCIIJIOBBIX HpOI.ICCCElX) " OTPaHUYCHHOCTD UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® HAXOJUTh a/IEKBATHYIO MPEUIOKEHHOU 3a1ade (U3NYECKYyI0 MOJENb, pa3peliaTh MpoOJieMy Kak Ha OCHOBE HMEIOIUXCS

3HaHUH O TEIIOBBIX SIBJICHUAX C UCIIOJIB30BAHUEM MAaTEMaTUYECKOIO allapara, Tak U Py IMOMOIIU METOIOB OLICHKH.
DJIeKTpUYeCKHe H MATHUTHBIE sIBJIEHUsI BbINyCKHUK HAYyYHTCSI:

® pacro3HaBaTh JIEKTPOMATHUTHBIE SBJICHHUS U OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHUNH OCHOBHBIE CBOMCTBA MJIM YCIIOBHS
MPOTEKaHMs STUX SBJICHUN: 3JEKTpU3aLMs TeJl, B3aUMOICHCTBUE 3apsi/IOB, SJEKTPUUECKUN TOK M €ro JIeHCTBUS (TEIIOBOE, XUMUYECKOE,
MarHMTHOE), B3aUMOJIEUCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAas MHIYKIMS, JAEWCTBHE MAarHUTHOIO IOJSl Ha NPOBOJHMK C TOKOM M Ha
JBIKYIYIOCS. 3apsKEHHYI0 YacTHIy, JEHCTBUE DJIEKTPUYECKOTO IIOJISI Ha 3apsDKCHHYIO 4YacTHIy, SJEKTPOMAarHUTHBIE BOJIHBI,
IIPSIMOJIMHEMHOE PACIIPOCTPAHEHHE CBETA, OTPAXKEHUE U NIPEIIOMIICHHAE CBETA, JUCIIEPCUS CBETA.

® COCTaBISATh CXEMBI JJEKTPUUYECKHUX IICMel ¢ IMOCICIOBATEIbHBIM W TMapalICIbHBIM COCIMHCHHEM 3JIEMEHTOB, pa3jiHyast
YCIIOBHBIC O0O3HAYCHHS DJIEMEHTOB JJIEKTPHUUECKUX Ilerel (MCTOYHHMK TOKa, KIIKOY, PE3UCTOP, PEOCTaT, JaMIO4Ka, aMIlepMeTp,
BOJIBTMETD).

® CIOJb30BATh ONTHYCCKHUE CXEMBI JJI ITIOCTPOCHUS I/I306pa)KCHI/II71 B IINIOCKOM 3€pKajJi€ U CO6Hp8.IOU.ICI>i JINH3C.

® OIIUCKHIBATh HN3YUYCHHBIC CBOMCTBA TEI U OJICKTPOMArdHuTHBIC ABJICHUA, HMCIIOJIB3Ys (1)H3quc1<1/1e BCIINYHNHBI: SHGKTpI/I'-IeCKI/II\/’I



3apsil, cuia TOKa, JSJEKTPUYECKOE HaIpsDKEHHEe, SJIEKTPUUYECKOe COMPOTUBJICHHE, YIEIbHOE COMPOTUBIICHHE BelIeCTBa, paboTa
AJIEKTPUYECKOTO IOJIsSI, MOIIHOCTh TOKA, (POKYCHOE pacCTOSHUE U ONTHYECKas CHJIA JIMH3bI, CKOPOCTh JEKTPOMArHUTHBIX BOJIH, JITMHA
BOJIHBI M YaCTOTa CBETA; MPHU OMKUCAHUU BEPHO TPAKTOBATh (PU3NYECKUIl CMBICI UCIOIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBI
M3MEpEeHUs; HaXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BETUYHMHAMU.

® aHAJIM3UPOBATH CBOMCTBA TEIl, DJICKTPOMArHUTHBIC SBJIICHUS M IPOIECCHI, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOT0 3apsna, 3akoH OMa 1y yuacTka 1end, 3akoH J[xoynsa-JIeHna, 3aKoH NpsIMOJIMHEHHOTO paclipOCTPaHEHHs CBETA, 3aKOH
OTPaKCHUS CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IPH ITOM pPAa3IH4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa M €ro MaTeMaTH4ecKoe
BBIPAKCHUE.

® TIPHUBOJAMUTH HPHUMEPHI NPAKTUYCCKOTI'O MCIIOJIb30BAHUA (1)I/I3I/I‘I€CKI/IX 3HAHWUM O QJICKTPOMArdMuTHLIX SABJICHHAX

pemath 3a7aud, MCMONb3ys (u3uueckue 3akoHbl (3akoH Oma ans ydacTka 1enu, 3akoH J[xoyns-JleHra, 3aKOoH HPSMOIMHEWHOTO
pacnpocTpaHeHUs CBETa, 3aKOH OTPa’KEHUs CBETA, 3aKOH MPETOMIICHHSI cBeTa) U (OPMYIIbI, CBSA3bIBAIOIINE (DU3MUECKHUE BETUYUHEI (CHila
TOKa, 3JIEKTPUYECKOE HaNpsKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHHUE, YAEIbHOE CONPOTHBIICHHWE BEIIECTBA, padOTa 3JIEKTPUUECKOTO
T0JIs, MOIIIHOCTh TOKa, (DOKYCHOE PACCTOSTHUE W ONTHYECKasl CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U 4acTOTa
cBeTa, GopMyIbl pacyeTa SJIECKTPUUYECKOTO CONMPOTHUBIICHUS MPHU MOCIEAOBATEIIBHOM U MapajuIeIbHOM COCIMHEHUHU IPOBOJHUKOB): Ha
OCHOBE aHaJIM3a yCIOBUS 3aJ]a4Ml 3alUChIBaTh KPATKOE YCIOBUE, BBIIETATh (PU3UUYECKUE BEIIMUMHBI, 3aKOHBI U (DOPMYITBI, HEOOXOIMMBIE
JUISL €€ pelIeHHs], IPOBOIUTH PACUEThI U OI[CHUBATh PEAIbHOCTH MOTYYEHHOTO 3HaYCHHS (PU3NYECKON BETHUMHBI.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

® JCIOJIB30BaTh 3HAHHSA 00 OJICKTPOMATrHUTHBIX SABJICHUAX B MOBCEAHEBHON JKM3HU JIJIS obecneueHns 0E30MacHOCTH npu
O6paH_IeHI/II/I C HpI/I60paMI/I U TCXHUYCCKUMU yCTpOﬁCTBaMH, IJIs1 COXpAaHCHUA 30J0POBb U CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYICCKOI'0 MOBEACHU A
B OKpY)KaIOH_[eﬁ cpeac; MpuBOAUTL NPUMEPLI BIUAHUA 3JICKTPOMATrHUTHBIX H3Hy‘leHHfI Ha )XUBBIC OPTraHU3MBbI;

® paznuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, MOHMMATh BCEOOIIMU XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpPAHEHHUS AICKTPUUICCKOTO 3apsjia) U OrPAaHUYCHHOCTh HCIIOIB30BAaHHS YAaCTHBIX 3aKOHOB (3akoH OMma JuIsl yJacTKa IICTIH,
3akoH JIxoyns - JIenna u ap.);

® JICIIOJb30BaTh IIPUEMBI ITOCTPOCHU A (1)I/ISI/I‘-IGCKI/IX MO}IGJ’IGI\/’I, IIOUCKAa U q)OpMy.]'II/IpOBKI/I J0Ka3aTCJIbCTB BBIABUHYTBLIX T'MIIOTE3 U
TECOPETUYCCKNX BBIBOAOB HaA OCHOBC OMITMPUYCCKH YCTAHOBJIICHHBIX q)aKTOB;

® HaxOJWUTh AJEKBATHYIO NPEIJIOKECHHOW 3amade (U3HYECKYH MOJeib, pa3pemarh MpoljeMy Kak Ha OCHOBE HMMEIOITUXCS
3HAHUN 00 AIEKTPOMATHUTHBIX SIBJICHUSX C MCIIOJIb30BAHHEM MAaTEMAaTHUECKOTO anmapara, Tak U IMPH MOMOIIU METOJOB OIEHKH.
KBanroBbie iBJIeHUA



BbInyCKHUK HAY4YUTCH:

® pacrno3HaBaThb KBAHTOBLIC SBJICHHUS U OOBSICHATHL Ha OCHOBE HUMCIOIINXCs 3HAaHWII OCHOBHBIC CBOMCTBa WU YyCl10BUA
IMPOTCKAHUA ITUX SIBIICHUH: €CTECTBECHHAS U HCKYCCTBCHHAd pPagHOaKTUBHOCTL, O-, B- " Y-U3JI1Yy4YCHUS, BOBHUKHOBCHHC JIMHENYaToro
CIICKTpa U3JIYYCHH aTOMA,

® OIUCHIBATh N3YYCHHBIC KBAHTOBBIC SBJICHUS, UCIIOIb3Ys (PU3NUCCKUE BEITMUYMHBI: MACCOBOE YHCIIO, 3apPS0BOE YUCIIO, TIEPUOJ
noJrypacriajia, SHeprust OTOHOB; MIPU OMKCAHUM TPABUIBHO TPAKTOBATh (DU3MYCCKHI CMBICT UCIIOJIB3YEMbBIX BEJIMYHMH, UX 0003HAYCHUS
W eJMHUIBI U3MEPEHUs; HaXOAUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYI (DU3MYECKYIO BEIMYWUHY C APYTUMH BEIUYMHAMH, BBIYHCIATH
3HauYCHUE (PU3NICCKON BEITUIHHEI;

® aHaAIM3UpPOBATh KBAHTOBBIC SABJICHUS, MCIOJB3Y: (1)I/I3I/I‘IGCKI/IG 3aKOHbI U IIOCTYJIATBI: 3dKOH COXPAHCHHUA SHCPIrUH, 3aKOH
COXPAHCHUS DJICKTPHUYCCKOI'O 3apAaa, 3aKOH COXPAHCHUS MACCOBOTO YUCIId, 3dKOHOMEPHOCTU U3JIYUCHHU U MOIJTIOMICHUS CBETA aTOMOM,
IIpH 5TOM pa3JindaThb CIIOBECCHYHO Q)OpMYHI/IpOBKy 3aKOHa U €ro MaTCMaTU4YCCKOC BbIPAKCHUC,

® pa3ju4yaTrb OCHOBHBIC IIPU3HAKU HHaHeTapHOﬁ MOJCIN aTOMa, HYKHOHHOI;'I MOACIIN aTOMHOTI'O AJpa,

® [IpUBOJAUTH NPUMEPHI IMPOSIBICHUS B TMPUPOJE M MPAKTUYECKOTO MCIOJIB30BAHUSA PAJUOAKTUBHOCTH, SIAEPHBIX U
TEPMOSZICPHBIX PEAKIUH, CIIEKTPAIIBHOTO AHAJINA3A.
BpInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCSH:

® JCTONB30BaTh MOTYyYEHHBIC 3HAHUS B MTOBCEIHEBHOM JKU3HH MPHU OOpALEHUH ¢ MPUOOpaMu M TEXHHYECKUMU YCTPOMCTBAMHU
(CUeTYMK HMOHM3UPYIOIIMX YACTHUIl, JO3UMETP), JIi COXpPAHEHHUS 3I0pPOBbS MU COOIIOJCHUS HOPM DKOJOTHYECKOTO TOBEJACHUS B
OKpY>Karolleu cpere;

® COOTHOCHUTH DHEPTHIO CBSI3U ATOMHBIX fAJIEP C AePEKTOM MaCChl;

® [IPUBOAUTH MPUMEPHI BIUSIHUS paguOaKTUBHBIX HSHy‘—IeHI/Iﬁ Ha XMBBIC OPraHU3MBEI; IOHUMAaThb NPUHIUIL HCﬁCTBHH A0O3UMETpa
" pa3jinvdaThb YCJIOBHUA €TI0 UCIIOJIB30BAHMA,

® [IOHWMATh IKOJIOTHYECKHE MPOOJIEMbI, BOSHUKAIOIINE TTPH UCIIOIH30BAaHUHA aTOMHBIX JIEKTPOCTAHITUHN, U TTyTH PEIICHUS dTHX
po0JieM, TEPCIIEKTUBBI UCIIOJIB30BAHUS YIIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.

JJ1eMeHTBI aCTPOHOMHUH BLIHyCKHl/lK HAay4YuTCs:

® yKaSBIBaTI) Ha3BaHUA IIJIIAHCT ConHequﬁ CHUCTEMBI, pa3n1/1anL OCHOBHBEBIC HpI/ISHaKI/I CYTO‘IHOFO BpaH_[eHI/IH 3BEC3HOIO He6a,
nerokeHud JIynel, ColHIA U TIJTAHET OTHOCUTEIIBHO 3BE3/1;



® [IOHMMATh PA3IUYUS MEX]Y FeJIMOICHTPUYECKON U T€OLEHTPUYECKON CHCTEMaMH MHPa;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

® yKa3plBaTh OOIIME CBOWCTBA M OTJIMYMS IUIAHET 36MHOW TPYIIBI U TUIAHET- TMTAHTOB; MabiX Tell COJIHEYHOW CHCTEMBI H
OOJIBIINX TIAHET; MOJI30BAThCS KapTOH 3BE3AHOT0 Heba MpH HAOIIOACHUAX 3BE3AHOTO Hea;

® Dpa3IMyaThb OCHOBHBIE XapaKTEPUCTUKH 3BE3[ (pa3Mep, LBET, TEMIIEpATypa) COOTHOCUTD LIBET 3BE3/bI C €€ TEMIIEPATYPOIl;

® Ppa3jau4yaTrhb THIIOTE3bI O IPOUCXOXKICHUU CoaHEYHOM CUCTEMBEI.
Z[J'ISI 06yqa101u14xc51 C OI'paHUYCHHBIMH BO3MOKHOCTAMU 30J0POBbA:

® BJAJIETh OCHOBHBIMH JOCTYIMHBIMH METOJAaMH HAYYHOTO MO3HAHWS, WCHOJB3yeMbIMH B (hu3HKe: HaONIO/JEHUE, OIMCAHME,
U3MEpeHUe, OHKCIEPUMEHT; yMeHHEe o0pabaThiBaTh pe3yJabTaThl HM3MEPEHHN, OOHAPYXKHBATH 3aBUCUMOCTH MEXIY
(bu3NYeCKUMHU BEIMYMHAMU, OOBSCHSTH OJTYYEHHBIE PE3YJIbTAThl U J1€/1aTh BHIBOJIBI;
111 00yYaroIuXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI:

® BJAJACTh JOCTYIIHBIMHU METOJAMM CaAMOCTOATEIBHOTO INIAHWUPOBAHUA U IIPOBCICHU A (1)I/ISI/I‘ICCKI/IX OKCIICPUMCHTOB, OIIMCAHUA U
aHaJIi3a HOHy‘ICHHOﬁ I/I3MepI/ITeJ'IBHOI7I I/IH(I)OpMaI_II/II/I, omnpeaciIiCHUA JOCTOBEPHOCTHU IMOJIYYCHHOI'O PE3YJibTaTa,

JUIS CHETBIX U CIa00BUASIINX 00YYarOIIHUXCS:

® BjaJeTh IPaBUIAMHM 3aMucH pu3nueckux Gopmy penbedHO-ToueuHO! cucTeMbl 0003HaueHuit JI.bpaiins.

2. COAEPXAHME YUEBHOI'O ITPE/IMETA

duznyeckoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE JOKHO 00ecneunTh (GOpMUPOBaHUE Y 00Yy4aIOIIMXCs IPEICTABICHUI O Hay4YHOI
KapTHHE MHpa — B@KHOTO pecypca HAayYHO-TEXHHYECKOTO Mporpecca, O3HAKOMIIEHHE OOyJarommxcsi ¢ (U3NYECKUMH |
ACTPOHOMUYECCKMMU ABJICHUSAMH, OCHOBHBIMH ITPpUHIHUIIaAMHU pa6OTLI MEXaHU3MOB, BBICOKOTCXHOJIOTHYHBIX YCTpOﬁCTB n HpI/I60p0B,
Pa3sBUTHC KOMHeTeHHI/II\/'I B pCIICHUH WHXCHCPHO-TCXHUYCCKUX 1 HAYUHO-HUCCIICA0BATCIbCKHUX 3a1a4.

OcBoenne yuebHOro npeamera «@u3nka» HaMpaBICHO HAa Pa3BUTHE Yy OOydYAIOIIMXCS MPEACTABICHUN O CTPOEHHWH, CBOMCTBAX,
3aKOHAaX CYIIECTBOBaHMS M JBM)KEHUS MaTepHy, Ha OCBOCHHE OOYYAIOIIMMHCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPHPOJHBIX
ABJICHUM, CO3JaHME YCIOBUH Ui (OPMHUPOBAHUS HMHTEUIEKTYalbHbIX, TBOPYECKHX, TIPAXIAHCKHUX, KOMMYHUKALMOHHBIX,
I/IH(bOpMaI_[I/IOHHBIX KOMHGTGHHI/Iﬁ. O6y‘—IaIOH_[I/IeC$[ OBJIAJICIOT HAYYHBIMH MCTOAAMU PCUHICHUA PA3JIMYHBIX TEOPECTUYCCKUX U



MPAKTUYECKHX 3a]1a4, YMEHUSIMU (HOPMYIUPOBATH TUIIOTE3bl, KOHCTPYUPOBATh, IPOBOUTH IKCIIEPUMEHTHI, OLICHUBATh U aHAJTU3UPOBAThH
MOJIy4YE€HHBIE PE3YJIbTAThl, COMOCTABIATh UX C 0OBbEKTUBHBIMU PEATHSIMHU KU3HU.

Yuebnslit npeamer «®dusnka» cnocoOCTByeT GOPMUPOBAHUIO Y 00YUAIOMIMXCS YMEHHIH 0€30MacHO MCTIO0Ib30BaTh Ja00paToOpHOE
000OpyJOBaHUE, TPOBOJUTH ECTECTBEHHO-HAYYHBIC MCCIECIOBAHUS M OKCIEPHUMEHTBI, aHAIM3HPOBATH IOJYUYCHHBIE PE3yJIbTATHI,
MPEACTABIIATh U HAYYHO apryMEHTHUPOBATH IMOJYyYEHHBIE BBIBOJIBI.

Uzyuenue npenmera «dusuka» B yactu HOpMHUPOBAHUS Yy 00YHAIOMIMXCS HAyYHOTO MHPOBO33PEHUS, OCBOCHUSI OOLICHAYYHBIX
MeTOJI0B (HaOII0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE), OCBOCHHSI TPAKTUUYECKOTO MPUMEHEHHUSI HayYHbIX 3HAaHUN (QU3UKU
B JKM3HHM OCHOBAaHO Ha MEXIIPEAMETHBIX CBs3sIX C mpeameramu: «Maremarukay, «ubopmarukay, «Xumusa», «buomorusy,
«I"eorpadus»,

«DKOJIOTHUA, «OCHOBEI 0e30macHOCTH JKU3HEACATCIHLHOCTH, «Hcropus»,
«JIurepatypa» u np.
dDusuka ¥ PpusnyecKue MeToAbl U3yYeHUs NPUPOIBI

Oduznka — Hayka o mpupojae. dusudeckue Tena u sABiIcHWs. HabOmoneHwe w omucanne (QU3NYCCKUX SBICHHNA. DU3NYCCKUIA
SKCHEPUMEHT. MOIeTMPOBAHNE SIBIICHUH U 0OBEKTOB IPUPO/IBI.

®u3nyYeCcKue BEJIMYNUHBI U UX U3MepeHHE. TOYHOCTh U MOTPEIMTHOCTh U3MEPEHHU.

Me:xnyHaposiHas cuCTeEMa €IUHULL.

duznyeckue 3aKOHbI U 3aKOHOMepHOcTH. Pusuka U TexHuka. Hayunelii meton mosHanus. Ponp ¢usuku B dopmupoBaHuH
€CTECTBEHHOHAY4YHON IPAMOTHOCTH.

Mexannuyeckue siBJIeHHs

Mexanuueckoe nBUXKeHHE. MaTtepuaibHas ToOUka Kak Mojenb Gpuandeckoro Tena.OTHOCUTEIbHOCTh MEXaHUYECKOTO JBUKEHMUS.
Cucrema otcuera.@u3uyeckre BEIMUNHBI, HEOOXOAUMBIE JIJIsl ONMMCAHMSI JBUKEHUSI U B3aUMOCBS3b MEXYy HUMHU (IIyTh, IEPEMELICHHE,
CKOpPOCTb, YCKOpEHUE, BpeMs JBUkKeHUs ). PaBHOMEpHOE U

PAaBHOYCKOPEHHOE NMPAMOJIMHENHOE ABMKEHUE. PaBHOMEpHOE ABMXKEHUE MO OKpYx)HOCTH. IlepBriii 3akoH HproToHa m mHepuus.Macca
tena. [lnotHocts BemectBa. Cuna. Enununs cunbl. Bropoit 3akon Hetorona. Tperuit 3akon Hetotona. CBoboanoe nanenue ten. Cuna
TSOKECTH. 3aKOH BceMHUpHOro TsaroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec tenma. HeBecomocTs. CBsI3p MeXay CHION TSKECTH U
Maccoi Tena. /lunamomerp. PaBHopelicTByromas cuna. Cuna Tpenus. Tpenue ckonbxenus. Tpenue nokos. TpeHue B Npupoae U
TEXHUKE.

Hmnynbc. 3aK0oH coxpaHeHHUs uMIyiabca. PeakTuBHoe nBrkeHue. Mexanudeckast pabora. MoutHocts. DHeprus. [lorennuanshas
U KUHeThyeckas sHeprus. [IpeBpamieHne oqHOro BuJa MEXaHUYECKOW PHEPTUU B APYroil. 3aKOH COXpaHEHHS MOJHONM MeXaHMYeCKOi



JHEPIUHu.

[IpocTeie MexaHU3MBbI. Y CIIOBHS PAaBHOBECHUS TBEPAOrO TEJa, UMEIOLIEr0 3aKPEIJIEHHYI0 OCh ABMKEHHUSA. MOMEHT cuibl. LleHTp
TsSDKeCTH Tena. Peryar. PaBHoBecme cuin Ha peryare. Peruarm B TexHuke, ObITy M mpupoze. IloaBikHbIE M HENOJIBM)KHBIE OJIOKH.
PaBeHCTBO paboOT MpHM KCHOIB30BAHUU MPOCTHIX MEXAHU3MOB («305I0TOE MpaBHIO MeXaHUKW»). Koaddunuent nonesHoro neiicTBus
MEXaHHU3Ma.

Jasnenue tBepAbIX Ten. Enununbl uamepenus nasineHus. CrnocoObl M13MEHEHUs JaBieHus. JlaBieHue )KuaKocTe 1 ra3oB 3akoH
ITackans. /laBneHue »KUAKOCTH Ha THO M cTeHKH cocyna. CooOmaronecs cocynsl. Bec Boznyxa.AtmochepHoe nasinenue. M3mepenue
arMocdepHoro nasienus. OneiT Toppuuennu. bapomerp-anepoua. ATMocdepHoe aBieHUe Ha pa3IMYHbIX BbIcOTax. ['mapaBinyeckue
MeXaHu3Mbl (Tpecc, Hacoc). JlaBiaeHue >KUIKOCTU M ra3a Ha IOIPYKEHHOe B HUX Telo. ApxumenoBa cuia. [InaBaHue Ten M CynoB
BosnyxormiaBanue.

Mexanuueckue konedanus. [lepuon, yacrora, ammiuTyaa koiedanuil. Pesonanc. Mexannyeckue BOJIHBI B OJHOPOJHBIX Cpeliax.
JlivHa BOJIHBL. 3BYK KaK MEXaHM4YecKas BOJIHA. | pOMKOCTb U BbICOTa TOHA 3BYKa.

TenJioBble sIBJICHUA

Crpoenue BemiecTBa. ATOMBI M MOJIEKYJIbI. TeroBoe ABMKEHHE aTOMOB U MoieKyll. uddysus B razax, sKUAKOCTAX U TBEPABIX
tenax.bpoyHoBckoe nBuxkeHue. B3aumopeiicTBue (IpUTSKEHHWE M OTTAJIKMBAaHUE) MOJIEKYJ. ATrperaTHbIe COCTOSIHHMSI BEILECTBa.
Pasnuune B cTpoeHUM TBEPABIX TEI, )KUAKOCTEN U ra30B.

TemoBoe paBHOBecue. Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO XAOTHYECKOTO MABM)KEHUS 4acTUL. BHyTpeHHss
sHeprus. PaboTa u Temnonepenaya kak cocoObl M3MEHEHHs] BHYTpeHHEN 3Hepruu Tena. TemnmonpoBogHocTh. Konsekuus. M3nydenue.
[Ipumepsl Temmonepenaun B NpUPOAE U TeXHHKE. KoamdecTBO TEIUIOTHI. Y enbHas TEIUIOEMKOCTH. Y JENbHAas TEIUIOTa CrOpaHus
TOIUIMBA. 3aKOH COXPAaHEHHs W IPEBpALICHMsS] JHEPrUM B MEXAHMYECKUMX M TEIUIOBBIX Iporeccax. [lmaBiaeHwe M oTBepAcBaHME
KPUCTAJNIMYECKUX TeJ. Y IeNbHas TEIUIoTa IuiaBineHus. Mcnapenue n konaeHcanus. [loriomenne sHepruu Npu UCHapeHuy KUIKOCTH U
BBIJICJICHUE €€ IIpU

KOHJeHcauuu mnapa. Kurmenue. 3aBUCMMOCTb TeMIlEpaTypbl KUIIEHUS OT JAaBJIeHUs. YelbHas TemjioTra mnapooOpa3oBaHUs W
KoHJeHcauu. BrnaxxHocts Bo3ayxa. PaboTa raza npu pacumpenuu. [IpeodpazoBanus sHEpruy B TEIUIOBBIX MallMHaxX (apoBasTypOuHa,
JIBUTATEIh BHYTPEHHETO CTOpaHWs, peakTUBHBIA apurarenb). KIIJ TermoBod MammHbBL. DKOJOTHYECKHE MPOOIEMBI MCIOJIb30BAHUS
TETJIOBBIX MAaIlUH.

DJIeKTPOMArHUTHBIE SIBJICHUS

Onektpuzaiusi (GU3MYECKUX Tel. B3aummoneicTBue 3apsikKeHHBIX Ten. JIBa poja ayekTpudeckux 3apsiioB. JlenuMocThb
IEKTPUYECKOTO 3apsfa. OJIEMEHTAPHBIM DJIEKTPUYECKUI 3apsAl. 3aKOH COXpaHEHHUs JJEKTpUuYecKoro 3apsana. I[IpoBogHukwy,



MOJIYIIPOBOJIHUKN M M30JISITOPBI 3JIEKTPUUECTBA. DJIEKTPOCKOI. DJIEKTPUUYECKOe o€ Kak ocoObld BuA MaTepuu. HampspkeHHOCTH
EKTPUYECKOro MoJA.JlelcTBHE 3IIEKTPUYECKOrO IO Ha JJIEKTpudeckue 3apsansl. KoHaeHcatop.OHeprus 31eKTpUYECKOTO IO
KOHJICHCATOPA.

DNEeKTpUYECKU TOK. MICTOUHMKH 3JIEKTPUYECKOrO TOKA. DJIEKTpUYECcKas LeMb U €e cOCTaBHble YyacTH. Hanpasienue u nelicteus
anekTpuyeckoro toka. Hocutenu anekrpuueckux 3apsaoB B MeTtaiax. Cuia Toka. DJIEKTPUYECKOE HANPSKEHUE. DIJIEKTPUYECKOE
COIIPOTUBIICHUE ITPOBOIHUKOB. ENUHUIIBI COIPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HampsokeHus. 3akoH Owma I ydJacTKa Ienu. YJIeJTbHOE CONMpOTHUBIIEHHE. PeocTarsl.
[TocnenoBarenpHOE COETMHEHNE IPOBOAHUKOB. [lapaiienbHoe coequHeHne IPOBOIHUKOB.

PaboTa 31eKTpuUYecKOoro mois Mo MepeMElIEHHIO SJIEKTPUYECKHX 3apsiioB. MOIIHOCTh 3JIeKTpuuyeckoro Toka. HarpeBanue
IIPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKoH J/xoyins - JleHua. DnekTpuueckue HarpeBaTelibHble U OCBETUTENbHbIE Tpubopsl. KopoTkoe
3aMbIKaHUE.

MaruautHoe nosie. MHayknuss MarHUTHOro mnojs. MarautHoe mnose Toka. OmbiT Opcrefa. MarHuTHoe mojie MOCTOSHHBIX
MarHuToB. MaruutHoe nose 3eMiu. DJIEeKTpOMarHuT. MarHuTHOE 1oJie KaTyllKu ¢ TOKoM. [IpumeHeHune anekrpomarHuToB. JlelicTBre
MarHMTHOTIO I0JIs1 HA MPOBOJHUK C TOKOM U JIBWXKYILYIOCS 3apskeHHY0 yactuny. Cuiia Amnepa u cuna JlopeHna. DneKkTpoBUraress.
SIBnenue anekTpomMarHuTHOW MHAYKIMS. Onbitel Dapanes.

OnexkTpoMarHuTHele koneOanus. KonebarenbHblii KoHTYp. DnektporeHeparop. Ilepemennsiii Tok. Tpancopmarop. [lepenaua
NEKTPUYECKON IHEPIUH HA PACCTOSIHUE. DJIEKTPOMAarHUTHbIE BOJIHBI U UX CBOMCTBA. [IpuHIMIIBI paguocBsa3n U TeneBuacHus. Bausuaue
JJIEKTPOMArHUTHBIX U31y4YEHUN Ha KUBBIE OPraHU3MBI.

Cser — aneKkTpoMarauTHble BosiHA. CKOpocTh cBeTa. McTouHMky cBeTa. 3aKOH MPAMOJIMHENHOTO PACIIPOCTPAaHEHHUE CBETA. 3aKOH
oTpaxkeHHs cBera. Ilnockoe 3epkano. 3akoH mnpenomieHus cBeTa. JIuH3pl. DOKycHOE pacCTOSHUE M ONTHYECKass CHJAa JIMH3BIL.
N300pakenue npenmMeTa B 3epkaie U tuH3e. Onrtudeckue npubopsl. ['1a3 kak ontuyeckas cucrema. Jlucnepcus csera. Muatepdepenius
U AUQPaKIKs CBETa.

KBanToBbI€ siBJICHMS

Ctpoenue atoMoB.  [lnmanerapHas Mozenb  atoma.  KBaHTOBBIi XapakTep MOIJIOMICHUS U UCITYCKaHUs CBETa
aTomMamu. JInHeWyaTele CIIEKTPBI.

OmnbiThl Pesepdopna.

CoctaB aromHoro sjpa. IIpoToH, HeHTpoH U 371eKTpoH. 3aKoH DHHINTEHHA O MPONOPLUOHATBHOCTA Macchl U 3Hepruu. Jledext
Macc M JHEeprus CBA3M aTOMHBIX saep. PanmoaktuBHOCTh. Ilepmon momypacnana. Anbga-uznydenue. bera-uzmydenue. ['amma-



nuznydyenue. Snepusie peakuuu. Mcrounukn sHeprum ConHua M 3Be3[. SlnepHas 3HepreTuka. DKOJOIMYecKHe IMpoOsieMbl paboOTh
ATOMHBIX NIEKTPOCTaHUMN. [losuMeTpus. BiausHue paiMOaKTUBHBIX U3JIy4YCHUHN HA KUBBIC OPTaHU3MBI.

Crtpoenue n 3BoJionus Beenennoit
['eonieHTpryecKkass W TeauOICHTpUYECKas cucTeMbl Mupa. Pusmdeckas mnpupona HeOecHbIX Tel COJHEUYHOH CHCTEMBI.
[Ipoucxoxaenne ConHeuHoil cucrembl. Pusnueckas npupona Cosnuma u 3Be3n. Ctpoenue Bceenennoi. OBomtouus BceneHHOIM.
['unoresa bonbioro B3phiBa.
IIpumepHbIe TeMBbI J1A00PATOPHBIX U MPAKTHYECKUX PadoT
JlaGopaTopHbie paboTel  (HE3aBUCHUMO OT TEMAaTHYEeCKOM MPUHAICKHOCTH ) JEJIATCS CICTYIOIINE TUIIBI:
1. Ilposenenue npsAMBIX U3MEPEHUN (PU3NUECKUX BETMUMH
2. PacyeT 110 NOIyYeHHBIM PE3YIbTATaM IPAMBIX M3MEPEHHUH 3aBHCHMOTO OT HUX HapaMerpa (KOCBEHHbIE U3MEPEHHS).
3. HabnroneHue sBICHMH M IIOCTAHOBKA OIBITOB (HA KAYeCTBEHHOM YPOBHE) MO OOHAPYKEHHIO (aKTOPOB, BIMSAIOLIMX Ha
MPOTEKAHWE JaHHBIX SIBJICHUI.
4. HccnemoBaHue 3aBHCHMMOCTH OJHON (DU3MYECKON BEJIMYMHBI OT APYTOi C IPEACTABICHHEM PE3yJIbTaTOB B BUIE rpaduKa Wi
TaOJIHIIEI.

5. TlpoBepka  3aJ@HHBIX  TIPEATIOIOKEHHMA (mpsimble  u3MepeHHMsT  (U3MUYECKUX BEIMYMH M CpPaBHEHHE 3aJjaHHBIX
COOTHOILIEHUHN MEXIY HUMH).

6. 3HAKOMCTBO C TEXHUYECKMMH YCTPOWCTBAMM M MX KOHCTPYUPOBAHHE.

Jlrobas pabouvasi mporpamma JOJKHA MPETyCMaTpPUBATh BBHITIOJIHEHHE JTA0OPATOPHBIX pabOT BCEX YKa3aHHBIX THMOB. BriOop
TEMAaTHUKHU U YKCIia paboT KaKI0TO THIIA 3aBUCUT OT 0COOEHHOCTEH paboueii mporpammel 1 Y MK.

IIpoBeneHue NpsiMbIX H3MepeHUii PU3nIecKUX BeJTUYNH
. I3mepeHune pazMepos Ted.
. I3mepenne pa3MepoB MaJibIX TeJ.
. U3mepenne maccel Tena.
. U3mepenne oobema Tena.
. U3Mepenune cuibl.

. U3mepenue BpeMeHU mpoiiecca, mepruoia KoieOaHmii.
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. 3Mepenue teMneparypsl.



8. M3mepenue napiieHus BO3ayXa B GaJLIOHE MO IIOPIIHEM.

9. Vsmepenue cuiibl TOKA M €10 PETYIMPOBAHME.

10.  U3mepenue HanpsoKeHwus.

11.  V3smepenue yrioB najaeHust ¥ mpeaoMIEHHUS.

12.  Wsmepenue GpoKyCHOro pacCTOSHHSA JUH3BL.

13.  WUsmepenue paaunoaktuBHOTO hoHa.

PacyeT 1o noJiy4eHHbIM pe3y/ibTaTaM NPAMbIX H3MePeHHUI 3aBUCHMOI0 0T HUX apaMeTpa (KOCBeHHbIe H3MepeHHs)
. I3mepenue MI10THOCTH BeleCTBa TBEPAOTO Tela.

. Onpenenenne ko3¢ HuueHTa TPEHUs CKOIbKEHHUS.

. Onpenenenue KeCTKOCTU IPYKUHBI.

. Omnpesenenrie BBITATKUBAIONIEH CHJIBI, JCHCTBYIOIIEH HA IOTPY>KEHHOE B KHUIKOCTh TEJIO.
. OmnpezienieHrie MOMEHTA CUJIBI.

. I3mepenue ckopocT paBHOMEPHOI'O IBUKEHHUS.

. I3MepeHune cpenHell CKOPOCTU JBHKECHUS.

0 1 N LDt A W N -

. i3sMepenue yCcKOpeHHs: paBHOYCKOPEHHOTO JIBHKEHHS.

9. Onpenenenne paboThl U MOIIHOCTH.

10.  Onpenenenue yacToThl KONEGaHUI IPy3a HA TIPYKMHE U HATH.
11.  Onpenenenue OTHOCUTENHHOMN BIAKHOCTH.

12.  Onpenenenue KonMM4eCTBa TEMIOTHL.

13.  Onpenenenve yneabHON TEMIOEMKOCTH.

14.  Wsmepenue paGoThl U MOIHOCTH DIEKTPHIECKOTO TOKA.

15.  V3smepenue conpoTHBIEHHS.

16.  OnpeneneHne ONTUYIECKON CHITBI JIMH3HI.

17. MWccnemoBaHme 3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEMa IOTPYKEHHOM 9aCTH OT INIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH M MAacChI TeA.

18 HccnegoBaHue 3aBUCUMOCTH CHJIBI TPCHUSA OT XapaKTCpa MMOBCPXHOCTU, €€ HE3AaBUCUMOCTH OT IJIOIIAIU.



Haobronenne siBjieHUil 1 MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) 10 00HApY:KeHHI0 (PaKTOPOB, BJUSIONIUX HA
NpOTeKaHue JAHHbIX SBJIeHMI

1. Habmonenue 3aBUCMMOCTH NIEpUO/Ia KOJeGaHuil rpy3a Ha HUTU OT JJIMHBI ¥ HE3aBUCUMOCTH OT MACCHL.
2. HabGmrosieHue 3aBUCHMOCTH [IEPUO/Ia KoJiebaHuii Tpy3a Ha IPYKUHE OT MACChl U KECTKOCTH.

3. HaGuroieHne 3aBUCHMOCTH JIABJIEHHS ra3a OT 00beMa U TEMIIEPATYPBI.

4. HabmroieHue 3aBUCHMOCTH TEMIIEPATYPBI OCTBHIBAIOLIEN BOJIBI OT BPEMEHH.

5. HccnenoBaHnue sBJICHUS B3aUMOJCHCTBHUS KaTyllKu ¢ TOKOM U MarHura.

Pacuer mo nmosryueHHbIM pe3yJibTaTaM NPSIMbIX U3MEpPEeHHIi 3aBMCUMOr0 OT HUX NapaMeTpa (KOCBeHHbIe H3MePeHHUs)
. 3MepeHue nI0THOCTH BELLECTBA TBEPJOTO TENA.

. Onpenenenve kKodpGUITUEHTA TPEHHUS CKOIBKECHHS.

. Onpenenenue KecTKOCTU MPYKUHBI.

. Onpenenenne BHITATKUBAIOIICH CHITBI, IEHCTBYIONICH HA IOTPYKEHHOE B )KUJIKOCTh TEJIO.
. OmnpezienieHrie MOMEHTA CHUJTBI.

. 3MepenHue ckopocTy paBHOMEPHOTO JBUKCHHS.

. I/I3MepeHI/Ie CpCI[Heﬁ CKOpPOCTH ABUIKCHUS.
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. I3MepeHne yckopeHus paBHOYCKOPEHHOTO JIBUKEHHS.

Ne

. Onpenenenne paboTH M MOIITHOCTH.

—
e

OHpe,Z[CJ'ICHI/IC YaCTOThI KOJICOaHUIMA T'py3a Ha IPY>KUHEC U HUTU.

[S—y
[Em—

Onpenenenre OTHOCUTENLHOM BIIaKHOCTH.

—_
>

OnpeﬂeneHHe KOJIMYECTBA TCIIJIOTHI.

—_
(O8]

Ornpenenenue yaelbHON TEIJIOEMKOCTH.

—_
e

N3mepenue paboThl U MOIIHOCTH 3JIEKTPUUECKOTO TOKA.



15.
16.
17.

N3mepenue conpoTUBICHUS.
OmnpeneneHne ONTHYECKON CUIIbI JTUH3BI.

I/ICCJ'IGI[OBaHI/IC 3aBUCHUMOCTH BI)ITaJ'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BbeMa HOpr}I(eHHOﬁ qaCTu OT INNIOTHOCTH XHAKOCTH, €C

HE3aBUCUMOCTHU OT INIOTHOCTHU U MACChI T€J1a.

18.

I/ICCJ'IG,Z[OBaHI/IC 3aBUCHUMOCTH CHUJIbI TPCHHUA OT XapaKTEpa IMOBEPXHOCTHU, €€ HE3aBUCHMMOCTHU OT IIOIIAAH.

Haobaronenne siBjieHUil 1 NOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) 10 00HApY:KeHHI0 (PaKTOPOB, BJUSIONIUX HA

NPOTEeKAaHUEC TaHHBIX SIBJIEHHH

1. Ha6J'II-OI[eHI/Ie 3aBUCUMOCTH IICPpHUOda KoyebaHui I'py3a Ha HUTHU OT AJIMHBI U HE3aBUCUMOCTH OT MACCHI.

2. HabGmrosieHue 3aBUCMMOCTH [IEPUO/a KoJiebaHuii Tpy3a Ha IPYKUHE OT MACChI U KECTKOCTH.
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. H36J'II-OI[6HI/IG 3aBUCHMMOCTH AAaBJICHHUA I'a3a OT o0beMa 1 TEMIICPATYPHhI.

. H36J'II-OI[6HI/IG 3aBUCUMOCTH TEMIICPATYPhbI OCTBIBAIOIIEH BOJBI OT BPCMCHH.
. UccnenoBanue SBICHUS B3aHMOHeﬁCTBHH KaTyllkKu ¢ TOKOM U MarHura.

. UccnenoBanue SBICHUS BHGKTpOMaFHHTHOﬁ HWHAYKIWU.

. Ha6J'II-OI[eHI/Ie SABJICHUS OTPAKCHU U ITPCIIOMIICHUSA CBCTA.

. HabGmroienue siBineHus qucrnepeuu.

9 O6Hapy>KGHI/Ie 3aBUCUMOCTH COIIPOTHUBJICHUSA NPOBOAHHKA OT €r0 IapaMETpOB U BCHICCTBA.

10.
11.

WJIA TaOJIUIIEL.

12.
13.
14.
15.
16.
17.
18.

HccnegoBanue 3aBUCUMOCTH BCCa TCIIa B KHUIKOCTH oT o0BeMa HOFPYH(CHHOﬁ HaCTH.

HccnegoBaHue 3aBUCUMOCTH OJHOM (1)1/1314%01(0171 BCJIIMYUHEBI OT ,Z[perﬁ C MPEACTABJIICHUEM PE3YJIbTATOB B BUIC l"pa(bI/II(a

HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHH 0€3 HauaJIbHOM CKOPOCTH.
Hccnenosanue 3aBHCHUMOCTH CKOPOCTM  OT BpPEMEHM M MYTH IpU PaBHOYCKOPEHHOM JIBU)KEHUHU.
HCCJ’IC}IOB&HHG 3aBUCHUMOCTH CHUJIbI TPCHUA OT CHUJIBI IaBJICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(hOpMaIMK IPY>KUHBI OT CHIIBI.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHu Tpy3a Ha HUTH OT JJIUHBL.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNH Ipy3a Ha MIPYKUHE OT )KECTKOCTU M MACChI.



19.
20.
21.

I/ICCHCI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TOKA YCPE3 MPOBOAHUK OT HAIIPSAIKCHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA 4YCpe3 JIaMIIOYKY OT HAIIPSXKCHUA.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH yTIJjia IPCIOMIICHHUA OT yIJjia IaJaCHUA.

IIpoBepka 3ajaHHBIX NPeANOJIOKeHUH (MPsiMble H3MepeHUs1 GU3NYEeCKUX BeJIMYMH U CPABHEHHE 32JaHHBIX COOTHOLICHU I
Mme:xny Humu). Ilposepka runores

1. IIpoBepka rumoTe3bI O IMHEHHON 3aBMCMMOCTH JUTMHBI CTOJIONKA JKMIAKOCTH B TPYOKE OT TEMIIEPATyPBL

2. IIpoBepka  THMIOTE3HI 0 TOpsSMOH  MPOMOPLHUOHAIBHOCTH
MPOUJICHHOMY ITYTH.

3. HpOBepKa THITOTC3BI: Iopu  1IoCJICAO0BATCIIBHO BKIIFOUYCHHBIX
IIPOBOAHUKOB HAIIPAKCHUA CKIAAbIBATL HEJIL35 (MO)KHO).

CKOpPOCTH

JJaMIIO4YKH

4. TpoBepka IpaBHJIa CIIOKEHUS TOKOB Ha JABYX MapajlIeNbHO BKIIOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOHCTBAMU U UX KOHCTPYHPOBAaHHE

5. KoHCTpyrpoBaHue HaKJIOHHOM IIIOCKOCTH C 3aJaHHbIM 3HadeHnemM K1,

6. KoHCTpyHpoOBaHHE apeoMeTpa M MCIIBITAHUE €ro PabOTHL.

']. COopKa >JIEKTPHUYECKOH IENM ¥ U3MEPEHHUE CUITBI TOKA B €€ Pa3IMYHBIX YUacTKax.

8. C60pKa DIIEKTPOMAarHuTa M MCIIBLITAHUE €r0 JACHCTBHUS.

9. Uzyuenue 31€KTPUYECKOTO IBUTATENS TIOCTOSHHOIO TOKA (Ha MOJIENH).

10.
I1.
12.
13.
14.
15.

KoHncTpynpoBanue a51eKTpoaBUraTes.

KOHCTp}’I/IpOBaHI/Ie MOACIHN TCICCKOIIA.

KOHCTp}’I/IpOBaHI/Ie MOJEJIU JIOAKH C 3aJJaHHOM Tpy30IIOAbEMHOCTBIO.

OneHKa CBOETO 3peHUS U IT0JI00p OYKOB.
KoHcTpyHpoBaHue pocTeiinero reaeparTopa.

I/I3y‘-ICHI/IC CBOICTB I/1306pa)KeHI/IH B JIMH3aX.

IIpy  paBHOYCKOPCHHOM  NBHXXCHUUN

u

IMPpOBOAHHKA

NI

JIBYX



3. TEMATHUYECKOE IINTAHUPOBAHUE

Pazgen Tema KomngectBo yacos B tom uncne B TOM 4nciie KOHTPOJIbHBIX
1ab0opaTopHBIX padboT pabor
7 KJaace
1. Brenenune ®usnka i GU3MUECKHE METOIbI M3YUYCHHS TIPUPOJIBI 3 1 -
2. [lepBoHavaJIbHBIE CBEJICHUSI O CTPOCHUU BEILIECTBA 6 1 -
3. BsaumoneiicTBue Ten 21 6 2
4. JlaBiieHHE TBEPABIX TEJI, XKUJKOCTEN U ra30B 23 1 2
5. PaboTa 1 MomHOCTE. DHEprHs. 15 2 1
6. Pesepn 2
Hroro 70 11 5
8 kiacc
1. TertoBbie IBICHUS 12 2 1
2. M3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA. 12 - 1
3. DNEKTPUUYECKUE SIBJICHUSI. 28 5 1
3. ONEKTPOMAarHUTHBIE SIBJICHUS. 6 2 1
6. CBeTOBEIC SIBJICHHS 10 1 1
7. Pezeps 2
70 10 5
9 kiaacc
1. 3aKOHBI ABMKEHUS U B3aUMOJICHCTBHS TEN 23 2 1
2. MexaHndeckue KoJeOaHus U BOJHEI 12 1 1
3. ONEKTPOMarHuTHOE MOJIe 19 1 1
4. CtpoeHne aToma ¥ aTOMHOTO siipa. ATOMHAsl SHEPTrHs. 14 2 1
5. Peseps 2
HTtoro 70 6 4
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