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1. ITacmopt padoueii mporpaMMsbl Y4eOHOM AMCHMILIMHBI

1.1. Ob6aacTh NpUMeHEHHsI MPOrPaMMbl Y4eOHOH TUCUMILTHHBI

[Tporpamma yueOHO#M nucuuriauHbel Ou3nKa SBISETCS YaCcThbIO 00111€00pa30BaTeIbHOTO
nukia odpazosatenbHol mporpamMmbl CIIO — mporpaMMbl HOATOTOBKH KBATH(PHUIIMPOBAHHBIX
pabouux, cyxkanmx 11.01.01 MoHTaXHUK paJlo3ICKTPOHHON anmapaTtypsl U MPUOOPOB

®opma o0yueHust — oyHasl.

1.2. MecTro Yy4eOHOM UCHUIUIMHBI B CTPYKType OCHOBHOIl mnpodeccuoHaIbHOM
o0pa3oBaTe/iLHON MPOrpaMMbl

VYyeOHas AUCHUIIMHA SBISETCA MUCHUILIMHOW 0O0IIe00pa3oBaTeIbHOTO Y4eOHOTO
mukina, OY/[.09 u otHOCHTCS K ipenMeTHON o0mactu @I'OC cpeaHero obmiero oopa3oBaHusl.

Peanuzanus copepxanusi yueOHOM NUCHUIIIMHBI MPEATIoaraeT coooieHne MpuHIUIa
CTpOTOM TPEeMCTBEHHOCTH IO OTHOIICHHIO K cojepKaHuio Kypca Dusuka Ha CTYINEHH
OCHOBHOTO OOIIEro 00pa3oBaHuUs.

B T1o ke Bpems yueOHas gucnumuimHa @Dusmka s mpodeccHOHaTbHBIX
00pa30BaTeNIbHBIX OPraHU3aIMil 00JIaJaeT CAaMOCTOSTENIHBHOCTHIO U IIEJTbHOCTHIO.

1.3. Hdean m 3axauym y4eOHOIl IMCHUIJIMHBI — TPeOOBaHUA K pe3yibTaTaM OCBOCHUS
AUCUMIIUHBI:

e chopmHpoBaTh MPEACTABICHUN O POIH U MeCTe (PU3UKH B COBPEMEHHOW Hay4dHOUH
KapTUHE MUPA;

® [OHUMATh (PU3NYECKYIO CYLIHOCTh HaOII0aeMbIX BO BceneHHol siBneHui;

e [OHMMATh pPOJb GU3UMKK B (HOPMHUPOBAHUU Kpyro3opa U (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHMs IPAKTUUECKHX 3a/1a4;

® BIAJACTh OCHOBOIOJATAIOUIMMU (U3NYECKUMH MOHATUSAMH, 3aKOHOMEPHOCTSMH,
3aKOHAMU U TEOPUSIMU; YBEPEHHOE MOJIb30BaHUE (PU3NUECKON TEPMUHOJIOTHEN 1 CUMBOJIUKOI;

® BJI3aJCTh OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMS, UCIOJIb3YEMbIMU B (DU3HKE:
HaOJI0/IeHNe, ONMCaHNe, U3MEPEHNE, IKCIIEPUMEHT;

e yMeTh 00pabaThiBaTh pe3yabTaThl H3MEPEHHI, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY
(bu3MUEeCKUMH BeIMYMHAMU, OOBSICHATH MOJYyUYEHHBIE PE3YNbTAaThl U JI€JaTh BBIBOIbI;

e chopMHpOBaTH YMEHHUS peliaTh PU3NYECKUE 3aJaUH;

e chopMHpOBaTH YMEHUS IPUMEHSTH MOJYYEHHbIE 3HAHUS 1)1 OObSICHEHUS

® VYCIOBUU TpOTEKaHUS (PU3UYECKUX SBICHUW B TPHUPOAEC W I TPHUHITHS
MPAKTUYECKUX

® DCIICHUU B ITOBCEIHEBHOMN KU3HH;

e cdopMmHupoBaTh COOCTBEHHOM TMO3WMIMU TO OTHOIIEHHIO K  (PU3NYECKOit
uH(pOpMaLIUU, TOJTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.
B pe3ynbraTe 0cBOGHMS AUCIUILIMHBI 00y4aloMmuiics 10KeH 3HATh/IIOHUMATh !

®  pOJb GU3UKH B COBPEMEHHOM MHPE;

e (dyHaameHTanbHble (U3NYECKUE 3aKOHbl M TPUHLMUIIBI, JIeXKallMe B OCHOBE
COBPEMEHHOH (PU3NUECKON KapTUHBI MUDA;

® OCHOBHBIE (PM3UYECKHE MPOIECCHI U SIBICHUS;

® BaXKHBIE OTKPHITUS B 00dacTu (PU3MKH, OKA3aBLIMX OMpEJEINsIollee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUU;



®  METOJIbl HAYYHOI'O IT03HAHUS IPUPOIBL;
®  KakK OKa3aTh NEPBYIO OMOIIb IIPU TpaBMax MOJYYEHHBIX OT OBITOBBIX TEXHUYECKUX
YCTPOMWCTB.

B pe3ynbrate 0CBOEHUS TUCIUILUIMHBI 00YUYaAIOIIUICS T0KEH YMETh

®  yIpaBIATH CBOEH ITO3HABATEIBHOM ACATEIbHOCTBIO;

® MPOBOAUTH HAOIIOACHUS;

®  JCIIOJB30BaTh M MPUMEHSTh PAa3IUYHbIE BUABI TTO3HABATEIBHOU ACATEIBHOCTH IS
W3YYEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JEeUCTBUTEIBHOCTH;
WCIIOJIb30BATh PA3IMUYHbIC UCTOYHUKHU ISl TOJTydeHUs1 pru3nyeckoi nHPpOopMaIni;
JaBaTh OMPEACICHUS U3YUYECHHBIM OHSITHUSIM;
Ha3bIBaTh OCHOBHBIE MOJOKEHUS U3YUECHHBIX TEOPUI U TUIIOTE3;
ONHUCHIBATh JEMOHCTPAIIMOHHBIC K CAMOCTOSITEIILHO MPOBEICHHBIE SKCIIEPUMEHTHI;
JenaTh BBIBOJABI M YMO3aKIIOYCHHUS W3 HAOMIOJECHWUN, HM3YYCHHBIX (DH3NUECKHUX
3aKOHOMEPHOCTEH;

® MPUMEHITH MPUOOPETEHHBIC 3HAHUSA 1O (PUBUKE IS PEIICHUS TPAKTHUYECKUX 3a]1ad,
BCTPEUAIOIIUXCA B TIOBCEIHEBHOM JKM3HU, IS OE30MAaCHOTO KCIOJb30BaHUSA OBITOBBIX
TEXHUYECKUX YCTPOWCTB, PAllMOHAIBHOTO MPUPOJOIOIB30BAHUS W OXpaHbl OKpYKaroliei
Cpepbl.

1.4. PexkomeHayemoe KOJHYECTBO YacOB HAa OCBOCHHE MPOrpaMMbl Yy4eOHOH
AUCHUTIHHBI:

MaKCUMaJIbHOHM yueOHOU Harpy3ku oOyyatomierocs 270 gaca, B TOM 4HUCIIE:
00s13aTeNbHOM ayTUTOpHON yueOHOo# Harpy3ku obydaromierocs 180 yacos;
CaMOCTOSITEIbHOM paboThl 0Oyuaromierocs 90 yacos.

2. CTpyKTYpa U cojiepkaHue Y4eOHOi TMCUNILINHBI

2.1. O0beM y4eOHOH JUCHUIIIMHBI U BUIBI YUeOHOH padoThl

Bun yueOHo# padoThI Oobvem uacos
MakcumajibHasi yueOHasi Harpy3ka (Bcero) 270
O6s13aTesibHAsI Ay IMTOPHAs yyeOHAasi HArpy3Ka (Bcero) 180
B TOM YHCJIE:

NPaKTUYECKUE 3aHATHS (J1abopaTopHbIe paboThI) 117
CamocrosiTesibHAasi padoTa o0yualoiierocsi (Bcero) 90
ATTecTanus:

2 ceMecTp — 3a4eT
4 cemecTp — HK3aMEH




2.2. TemaTH4ecKHii IVIAH U COAEPKAHME Y4eOHOM IMCUUILIMHBI HAUMEHOBAHME Pa3/1e/0B U TeM

HaumeHoBaHuUe pa3aesioB U Coaep:xanue yueOHOro MaTepuaJa, jadoparopble, IpakTHYecKHe padoThl, Oo0bem y
TeM CcaMoCTOsITeJIbHAsI paboTa 00y4yalomuxcs 4acoB POBEHE 0CBOCHIH
1 2 3 4
Pasnes 1. Moaexyasipaasi pusuka. TepMognHaMuka 21
Cojaepixanue yueOHOr0 MaTepuaJia 1
Tema 1.1. 1 ®u3uka — HayKa o npupoje. EcrecTBeHHOHayUHbBIH METO/ IO3HAHUS, €r0
BBenenne BO3MOXHOCTH M TPaHHIIBI IPUMEHUMOCTH. MojenpoBanue (prU3nvYecKrx sBJICHUH 1
MIPOLIECCOB.
Conep:xanue yueOHOro MaTepuaJia 3
Tema 1.2. 1 Crpoenue BemectBa. Monekyna. OcHoBHbIE TIonoxerns MKT.
OcHoBbl MKT
2 Macca monekyin. KonnuecTBo BelecTsa.
[IpakTHyeckue 3aHsITUS
1 | Pemrenne 3a1a4 Ha pacyeT BETHUNH, XaPAKTEPU3YIOITHX MOJICKYJIbI. 6
Conep:xanue yue0HOro MaTepuaJia 2
Tema 1.3. 1 Temnepatypa. TemnoBoe paBHOBECHE.
Temnepatypa. Jueprus 2 | OcHOBHBIE MaKpOIIapaMeTpPhI ra3a. YpaBHEHHE COCTOSHHUS HECAIBHOIO rasa.
TENI0BOTO ABHAMKEHMST [TpakTU4ecKue 3aHsATHS
MOJIEKY.T 1 | Wsmepenne ckopocteit Monekyil. Pemenue 3amay (OcHoBHOE ypaBHeHne MKT) 6
CamocrosTenpHast paboTta 00yyaromumxcs 15
® cucremaruyeckas mnpopabOTKa KOHCIIEKTOB 3aHITHH, Y4YeOHOM W  CHelHMaaIbHOU
TEXHUYECKOH JINTEPATYPHI ;
e Cwibl B3amMmojielicTBUS MoOJeKysn. CTpoeHHE TBEpABIX, JKUIKUX W Ta3000pa3HbIX TeIl.
Penrenue ¢puznveckoro MUHIMyMa )
e lneansHblil ra3 B MKT. OcaoBHoe ypaBHenne MKT. Pemenune guznyeckoro MuHuMyma
Conep:xanue yueOHOro MaTepuaJa 2
Tema 1.4. 1 | M3omnponeccsl U uX 3aKOHBL.
I'azoBbIe 3aKOHBI [IpakTrueckre 3aHATHS
1 | Pemrenue rpapuueckux 3a1ay Ha H30MPOIIECCHL 6
CamocTosTenbHas paboTa 00yJaromuxcs 6 2
e (CtpoeHue TBEPIBIX, KUIKUX U ra3000pa3HbIX Tel.
e VYpaBHEHHE COCTOSIHUS HCabHOTO ra3a. Pemenue 3agay
Conep:xanue yueOHOro MaTepuaJa 2

Tema 1.5,
Trepasble Tesna

1 Kpucramiuueckue u amopHbIe Tela.

2 | lloBTOpuTENnsHO-00001mAaOMMi ypoK 1o Teme «MoeKynsapHas GU3NKay




KonrponsHas padora Ne 1 "Moiekyisipaast pusuxa”

CamocrosiTensHast paboTa 00yJarommxcs
e (Cucremarnyeckass MpopadOTKa KOHCIIEKTOB 3aHATHN yYeOHOW W CIEUATBbHON
JUTEPATYPHI

Tema 1.6.
OCHOBBI TePMOIMHAMHKH

Cojaepsxanue yueOHOr0 MaTepuaJia

1 Brytpennss sneprus. Pabota B repmoauaaMuke. KonmmdecTBo TemoThL. Y aeapHas
TEIUIOEMKOCTb.
2 [Ipumenenue nepBoro 3aKoHa TEPMOAMHAMUKY K PA3TUYHBIM ITPOLIECCAM.

ITpunnun aeiicteus u KITJ[ TemioBsix ABUraTEeH.

4 I"a30BBIE 3aKOHBI.

[IpakTHyecKue 3aHITUL

1 Pewmenue 3ana4 no teme «IIepBblil 3aKOH TEPMOJMHAMUKID)

2 KourpoJuanHas padora Ne 2 "OcCHOBBI TEpMOAMHAMHUKH "

CamocTosTenbpHas paboTa 00yJaroIIuXCs
e (Cucremarnyeckas mpopabOTKa KOHCIIEKTOB 3aHATHHA
e Pemenue ¢pu3nyeckoro MUHIMyMa

10

Tema 1.7.
B3aumHble npeBpanieHns
JKHAKOCTEH U ra3oB

Copep:xaHue y4eOHOro MaTepuasa

1 l Hacpimennsiit nap. 3aBUCUMOCTb 1aBJICHUS HACBILIEHHOTO IIapa OT TEMIIEPATYPHI.

[IpakTryeckue 3aHITUSA

| Pemenue 3anau no reMe «B3anMHbI€ PEBPALLICHUS KUAKOCTEH U ra30B»

CamocrosiTensHast paboTa 00ydarommxcs

e cucremaruyeckas mpopabOTKa KOHCIIEKTOB 3aHITHH, Y4eOHOM W crHenuaabHOU
TEXHUYECKOUN JTUTEPATYPHI

o Kunenue. Mcnapenue sxuakocteil. Pemenue Gpusnieckoro MUHUMyMa

10

Paznea 2. Mexanuka

33

Tema 2.1.
Kunematuka MarepuajabHoOii
TOYKH

Conep:xanue yueOHOro MaTepuaJa

1 | Mexannueckoe ABUKECHHUE, BUJIBI IBIDKCHHM, €r0 XapaKTePUCTHUKH.
2 | PaBHOMepHOe nBmwkeHHE Tesl. CKOPOCTh. Y paBHEHHE PABHOMEPHOTO JIBUKCHHMS.

IIpakTHyueckue 3aHsATus

| Pemenue 3agau Ha CB06OZ[HOG nmagcHHue

HpaKTI/I‘ICCKI/Ie 3aHATHUA

| Konrponbnas padora Ne 3 "Kunemaruka "




CamocrosTenpHas padboTa 00yJaronuxcs 10
e cucremMarhyeckas mpopaboTKa KOHCIIEKTOB 3aHATHHA, Yy4eOHOH W  CHerraTbHOU
TEXHUYECKOH JTUTEPATYPHI ;
e CkopocTs TIpM HEPABHOMEPHOM [JIBW)KGHHUH. MrHoBeHHass cKopocTh. CroxkeHue
ckopocTeil. OTHOCUTENBHOCTD ABMKEHUS.
e VYckopenue. [IpsamonnHeliHoe paBHOYCKOPEHHOE IBUKEHHE.
e (CB00OOJHOE MaZeHUE TEIL.
Conep:xanue yueOHOro MaTrepuaJia 4
Tema 2.2. 1 | Kuaemarnka BpamaTeIbHOTO TBHKEHU.
Kunemaruka tBepaoro reja | 2 | BpamartenapHoe IBH)KEHHE TBEPAOTO Tea. YTI0Bas U JHHEHHAS CKOPOCTH BPAIICHUSL.
TIpakTHueckue 3aHsATUA
1 | CamocrostenbHas pabora 2
2 | Penienue 3a1au Ha KHHEMATHKY TBEPAOTO TeJa. 6
Conep:xanue yue0HOro MaTepuaJia 8
Tema 2.3. 1 | B3aumogpeiictBue Ten B mpupoje. SBnenne uaepiyn. MHepnanpHas cucreMa oTcyera.

JAuHamuka ITepabiii 3ak0oH Hpr0TOHA.
2 | Bropoti 3axon Hetotona. Tperuii 3akoH HeloToHa.
3 | SBnenwue TiAroreHus. I paBUTAIMOHHBIC CHIIBI. 3AKOH BCEMUPHOTO TSATOTEHHUSL.
4 | IlepBast kocMu4eckasi CKOpocTh. Bec Tena. HeBecoMocCTs U meperpy3Ku.
5 | Hedopmanms u cuna ynpyroctu. 3akoH ['yka.
6 | JlBwxeHue Te 1moJ ASUCTBUEM CHJIBI yIIPYrocTH. 3akoH ['yka.
7 | Cuna tpenus. Tpenue moxos.
8 | Obobmaromiee yueOHoe 3aHsATHE 110 TeMe «CHIIBl B IPUPOJIEN
[TpakTrueckre 3aHATHS
1 | Pemenue 3amau o teme «[loHATHE CHITBI KaK MEPBI B3aUMOICHCTBUS TEIL) 4
2 | JlaboparopHnas pabora «/3yueHue ABMIKEHUS TeJla 110 OKPYKHOCTH 0] ICHCTBUEM 2

CHJIBI TSDKECTH M YIIPYTOCTH
Tema 2.4, Coaepxanue yueO0HOro0 MaTepHuaJia
3aKoHbI COXpaHEHMsI 1 | UMirynec MaTepHallbHON TOYKH. 3aKOH COXpaHEHHs HMITYJIbCa.

2 | Pabota cuibl. MOITHOCT.
3 | Dueprus. Kunetndeckasi sHeprus U ee M3MEHEHHE.
IIpakTUueckue 3aHsATUA
1 | KonrpospHas pabota Ne 5 "3akoHbI COXpaHEHHs B MEXaHHUKE"
2 | PeaxtuBHOe nBMKeHME. Penenue 3a1a4 (3aKOH COXpaHEHHsI MMITYJIbCA) 6
Conep:xanue yueOHOro MaTepuaJa 3

Tema 2.5.
JIeMeHThI CTATHKH

1 | PaBHOBecue Terr. MOMEHT CHIIBL. Y CIIOBHS PaBHOBCCUS TCJI.

HpaKTI/I‘IeCKI/Ie 3aHATHUA




1 | Pemenne 3a1a4 mo TeMe «MarHUTHOE IOJIE)»

2 | CamocrosrenbHas padoTa 2
Pasnes 3. OCHOBBI DJIeKTPOAMHAMUKH 37
Conep:xanue yueOHOro MaTrepuaJia 8
Tema 3.1. 1 | Crpoenue aToMa. 3aKOH COXPAHEHUs DIICKTPUIECKOTO 3apsja. 3akoH KymnoHa.
DJIeKTPOCTATHKA 2 | Dnektpuueckoe none. HanpsokeHHOCTh
3 | 3aKoH 3NeKTPOMATHUTHON WHTYKIIHH.
4 | TIpOBOIHUKH U AUAIEKTPUKHU B SIEKTPOCTATUIECKOM TIOJIE.
5 | lorennmansHas 3ueprus. [loteHnman. Pa3HOCTh MOTEHIMATIOB.
6 | DnekrpoeMkocTh. KoHmeHCcaTOpBI.
TIpakTUyueckue 3aHsATUA
Pemrenue 3agay no teme «3akoH Kynonay 2
CamocrosiTensHast paboTa 00yJarommxcs 6
® cHCTEeMaTHYecKass MpopadOTKa KOHCIEKTOB 3aHATHH, YYeOHOW M  CHelUaIbHOU
TEXHUYECKOU JIMTEPATYPBL.
Conep:xanue yueOHOro MarepuaJia 6
Tema 3.2. 1 | DrmekTpuueckuii TOK.
3aKoHBI IOCTOSTHHOTO TOKa | 2 | 3akon Oma s yuactka mernd. [TocinenoBatenbHOe U TApaUICIbHOE COCAMHEHHE
MTPOBO/THUKOB.
3 | PaboTa 1 MOIITHOCTH TIOCTOSTHHOTO TOKA. DJIEKTPOIBMKYIIIASI CHITA.
3axon OMa /715 TOJTHOM IenH
[IpakTHyeckue 3aHsITUS
Pemenue 3amau mo treme «3akoH OMay 1
KontpoabHas padora Ne 7 '"3aKkoHbI IOCTOSIHHOIO TOKA" 1
JlaboparopHras pabora«/3ydeHne mocuenoBaTeIbHOTO U ApaIEIbHOTO COSTMHEHUS 1
MTPOBOTHAKOB)
CamocrosTensHast paboTa 00ydarommxcs 6
Hanwucats pedepar “Onexkrpuueckuii 3apsa. 3akon Kynona”
Coaepxanue y4eO0HOro0 MaTepuaJia 4
Tema 3.3. 1| DnexTpuueckas IPOBOJIUMOCTh PA3JIUYHBIX BEHIECTB. DJIEKTPUIECKHI TOK B MeTaJIax.
DJIeKTpUYecKHUii TOK B 2| DIEKTPUYECKUI TOK B TTOTYIPOBOJIHUKAX.
Pa3/IMYHBIX cpeAax 3| DyeKTpUYecKUi TOK B KUJIKOCTSAX. 3aKOH JIEKTPOJIH3A.
4| DnexTpUYECKUI TOK B Ta3ax.
[IpakTHyeckue 3aHATUS
Pemenwne 3aga4 Ha TeMy «DIeKTprUdecKasi MPOBOANMOCTh PAa3JIMYHBIX BEIIECTBY 6
KontponbHas pabora Ne 8 «DmekTprdeckuii TOK B pa3HBIX Cpeaax» 2
Conep:xanue yueOHOro MaTepuaJa 4

Tema 3.4.

1 | MarnuTHOE nOIE, €r0 CBOMCTBA.




MarsnuTHoe 1moJie

2

MarsuTHoO€ 10JI€ TOCTOSIHHOTO QJICKTPUYCCKOI'O TOKA.

3 | MeiicTBHe MarHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM
4 | MarauTHble CBOWMCTBA BEIIECTBA
[TpakTHUecKue 3aHsATHS
Pemrenne 3amau mo teme «Crmra Ammepa. Crna JlopeHma.» 4
JlabopartopHnas pabora«Habmromenne AeCTBIS MAarHUTHOTO TIOJIST HA TOKY 2
Coaep:xanue yueOHOT0 MaTepuaJia 9
Tema 3.5. 1 | SIBneHue >MeKTPOMArHUTHON MHITYKITHH.
JIeKTPOMArHUTHAs 2 | MarauTHbI{ TOTOK.
HHAyKIH 3 | HanpaBnenue naayKipoHHOro Toka. [Ipasuiio JleHna.
4 | 3aKoH BIEKTPOMAarHUTHON MHAYKIHH.
5 | Buxpesoe anekrpuueckoe nosie. 31C HHAYKIMK B IBHKYIIUXCS TIPOBOJIHUKAX.
6 | Camounaykuus. MIHIyKTHUBHOCTS.
7 | DueKTpoMarHuTHOE MOJIe.
[IpakTHyeckue 3aHITUS
JlaboparopHas pabora «V3ydeHune sIBICHUS YIEKTPOMATHUTHON HHIYKIIAM 1
KonrtponbHas padora Ne9 «MarautHoe nosie. DJeKTpOMarHuTHas HHIYKIIUS 1
CamocrosiTensHast paboTa 00yJarommxcs 6
BrinonHuTs npe3eHTanuio “SBaeHue 3IeKTPOMarHUTHON HHAYKIMH
Paznesa 4. OcHOBBI DJIEKTPOIUHAMUKH 26
Coaepxanue y4eO0HOro0 MaTepuaJia 7
Tema 4.1. 1 | CoOomHBIE U BRIHYK/IEHHBIE KOJeOaHus Y CIIOBYsI BOSHUKHOBEHMsI KOJIeOaHui.
Mexanudeckne kosne0anuss | 2 | JluHaMmuka Kojae0aTenbHOTO JIBKCHHS
3 | l'apmoHu4eckue KoeOaHus
4 | ®a3a xonebanuii. [IpeBpaieHre sHEPTUH TPH TAPMOHUYECKUX KOJIEOAHHSIX.
5 | BeiHy)neHHbIe KoeOanus. Pe3onaHc.
[TpakTrueckre 3aHATHS
1 | Pemenue 3agau “ Mexannueckue KoineOanus’. 1
2 | JlJaboparopnas pabora«OrmnpenencHue yCKOPSHHst CBOOOIHOIO MaICHHUS MPU ITOMOIITH 1
MAasiITHAKa)
CamocrosTensHast paboTta 00yyaromumxcs 6
Brimonuuts gokiian “YciaoBHUs BO3SHUKHOBEHHS KOJIEOaHUM.
[IpeBpartiieHre YHEPTHH NPU TaAPMOHUIECKUX KOJIeOaHusIX.”
Conep:xanue yueOHOro MaTepuasa 8

Tema 4.2.
DJIEKTPOMATHHUTHBbIE
KoJIe0aHus

1
2
3

CB0OO/IHBIE ¥ BBIHYKICHHBIC JJIEKTPOMArHUTHBIC KOJICOaHMs
KonebarenbHbiit koHTYp. [IpeBpaliieHre 3HePTUn IpU 3JISKTPOMATHUTHBIX KOJICOaHUX.
AHaJnorus Mexay MEXaHUYECKUMH U 3JICKTPOMAarHUTHBIMU KOJICOaHUSIMU.
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YpaBHEHUE, OMUCHIBAIOIIEE MTPOIIECCH B KoJlebaTeabHOM KOHTYpe. [lepro cBoOOMHBIX
AIEKTPUICCKUX KOJICOAHMI.

(6]

ITepemMeHHBIH ANEKTPUUECKUM TOK

AKTHBHOE, €MKOCTHOE€ M HMHIYKTUBHOE CONPOTHUBJICHUE B LIECMU IMEPEMEHHOTO TOKA.
JelicTByroniee 3HaUeHNE CUJIbI TOKA U HAIPSDKEHHUSL.

TIpakTHueckue 3aHsATUA

1 | Pemenue 3agay DneKTpOMarHuTHEIE KOIEOaHusI. 1

2 | Kourpoannas pa6ora Nel) «MexaHu4eckue U 3J1eKTPOMATHUTHBIE KOJIeOaHUs» 1
Tema 4.3. Coaepsxanue y4eO0HOro MaTepuaJia 4

ITpoussoacrBo, mepenayau | 1 | CBoOOMHBIC U BBIHYK/ICHHBIC 3JIEKTPOMATHUTHBIC KOJICOAHHMS
HCIIOJIB30BAHUE 2 | KonebatenbHblit KoHTYp. [IpeBpaiiieHre SHEPTHH MPU 3JICKTPOMATHUTHBIX KOJCOAHHUSIX.
3JIeKTPHYECKOi JHepruu 3 | AHanorus Mexay MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMU KOJICOAHVSIMU.
4 | YpaBHeHHe, ONMHCHIBAIOIIEE MPOIECCHl B KoJebaTenbHOM KOHType. Ilepro cBoOOTHBIX
AJNICKTPUICCKHUX KOJICOaHUH.
Tema 4.4. Conep:xaHue yueOHOro MaTepuaJia 4
DJIEKTPOMArHUTHbIE BOJHBI | 1 | DiekrpoMarHuTHas BoiHA. CBOWCTBA AJICKTPOMATHUTHBIX BOJIH.

2 | llpuanun pagnorenedonHo# cs3u. [Ipocredimuii paqnonpueMHuK.

3 | Pagmonokanms. [lonarue o TeneBuaennn. Pa3BuTue cpencTs CBA3M.

IIpakTHyeckue 3aHITUL

1 | KonrposnpHas padota Nell «MexaHU4eCKHE U 3JIEKTPOMArHUTHBIC BOJIHBDY 1
Tema 4.5. Conep:xanue yueOHOro MaTepuaJia 3

MexaHu4deckne BOJTHBI 1 | Mexanudeckue BOJIHBL. PacpocTpaHeHrne MeXaHUIeCKUX BOJIH.
2 | Jlnuna BonHbL. CKOPOCTH BOJIHBIL.
3 | 3ByKOBbI€ BOJIHBL. 3BYK.
Paznes 5. OnTuka 26

Tema 5.1. Conep:xanue yueOHOro MaTepuaJa 16

CBeToBbI€ BOJHEI

CKOpOCTh CBETA.

ITpunnun ['rolirenca. 3akKoH OTpayKEHHI CBETA.

3aKkoH IMIPCIIOMJICHUSA CBCTA.

IlonHoe oTpaxkeHue.

JIunza.

IlocTpoeHne n300pakeHusl B JIMH3E.

Dopmyiia TOHKOM JIMH3bI. Y BEJTUYEHUE JIUH3bI

Hucnepcus csera.

Olo|N|ov|O|B|WIN]|F-

Hutepdepeniins MEXaHU4eCKUX BOJTH.

=Y
o

Wnrepdepennns cpera
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11

HekoTopsie npuMeHeHns nHTEpepeHITIH

12 | JIndpakius MeXaHUIeCKHX BOJH
13 | JIndpakuus cera
14 | ludpaknpoHHas pemreTka
15 | [lomepeunocts cBeTOBBIX BosH. [lonsipuzanus ceeTa
16 | [lomepeyHOCTh CBETOBBIX BOJIH M AJICKTPOMArHUTHAS TEOPHUs CBETA
CamocrosiTensHast paboTa 00yJarommxcs 16
e BrimonHuth nokian ¢ JlokazaTeabCTBO AIEKTPOMArHUTHOM MIPUPOJIBI CBETA.
[IIxana 37eKTPOMarHUTHBIX BOJIH.”
e Hamucarp koHCekT: *“ Omnpenenenne CKOPOCTH CBETA IO METOy BPAIIalOIIErocs
3epkana. [Ipyrue cnocoOsl onpeiesieH s CKOPOCTH CBeTa.”
Tema 5.2. Conep:xanue yueOHOro MarepuaJa 4
DJIeMEHTBI TeOpUH 1 [TocTynatel TEOPUU OTHOCHTEIHHOCTH.
OTHOCUTCJIBHOCTH 2 PensiTUBUCTCKUI 3aKOH CIIOXKEHUSI CKOPOCTEN.
3 3aBHCHUMOCTH PHEPTUH TeJIa OT CKOPOCTHU €ro ABKeHHUs. PesITHBUCTCKAS AUHAMHUKA.
4 CBs13b MEXK]Iy MAaCCOU U DHEPrUEH.
Tema 5.3. Cojep:xaHue y4eOHOro MaTepuasa 6
HN3ny4deHue v CIEeKTPbI 1 Buapl nuznydenuii
2 CHeKTphl U CHeKTpallbHbIe anmnapartsl. Buasl ciekTpos.
3 WudpakpacHoe u yiabTpaduoeTOBOS H3TYUCHUS.
4 PenTreHoBckue nyyu.
5 IIIxana 37€KTPOMArHUTHBIX U31yYEHUM.
[TpakTrueckne 3aHATHS
1 | JlaboparopHas paborta «HabimoieHre CIUIONIHOTO W TMHEWYaTOrO CIIEKTPOB) 1
Pasnen 6. KBanToBas ¢pusznka 23
Tema 6.1. Coaepxanue y4eO0HOro MaTepuaJia 5
CBeTOBBIE KBAHTHI 1 DotordhdexT. YpaBHeHHe DWHIITEIHA.
2 ®DOTOHEI.
3 ITpumenenue gorordhdexra
[IpakTHyeckue 3aHATUs
1 | Pemenue 3ayau 8
Tema 6.2. Conep:xanue yueOHOro MaTepuaJa 2
ATtomHas ¢usuka 1 Crpoenne atoma. OneiT Pesepdopaa.
2 KsanrtoBele nocrynatsl bopa.
Tema 6.3. Coaepxanue y4eO0HOro MaTepuaJia 8

Du3uka aTOMHOTO siApa

1

MeTop! HAOIIOACHUS U PETHCTPAITAN DJIEMEHTAPHBIX YACTHII.

2

OTKpBITHE paInOaKTUBHOCTH. AJb(ha- OeTa- M raMMa-H3IyUYeHusl.
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PaanoaktuBHbIe peBparieHus. 130Torsbl.

CtpoeHune aTOMHOTO siipa. SlnepHble CHITBL

SHGI)FI/I}I CBA3U aTOMHBIX AOCP.

oo~ lw

3akoH PaaAuOaKTUBHOI'O pacriaaa.

TIpakTUyueckue 3aHsATUs

1 Pemrenne 3amay “Sneprbple peakum’” 6
2 Konrtponbaas pabora Nel2 «CeToBble KBaHTEL. DHU3HMKA ATOMHOTO SIIPAY 2
IIpome:kyTouHas aTTecTanus (3aBepuialoimii Tan) B opme IK3amMeHa
Bcero aynuTopHBIX 3aHATHIL: 180

J1st XapaKTepUCTUKH YPOBHS OCBOSHHS YU€OHOTO MaTepraia UCTIONIb3YIOTCS CIEAYIOINE 0003HAYCHHS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEIFHOCTH IO 00pa3Ily, HHCTPYKIIUH WJIH ITOJT PYKOBOJCTBOM);

3.- IPOAYKTUBHBIHN (IIJIAHUPOBAHUE U CAMOCTOSITEILHOE BBIIOJIHEHHE JESITEIbHOCTH, pelIeHUe TPOOJEMHBIX 3a/1a4)
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3. YcaoBus peanuzauuu padoyeil nporpaMMbl Y4eOHOH M CHUTIMHBI

3.1.TpeGoBanusi K MUHUMAJIbHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzamus yaeOHON AUCIUTIIMHBI TpeOyeT HATHIMs yueOHOTO KaOuHeTa (PU3HKH.

OobopynoBanue yueOHOro kaduHera:

e 30 pabouux MeCT I 00yJarOITHXCS;

e pabouee MECTO MPENno1aBaTes;

® MeJoBast JOCKa;

® KOMIUICKTHI TaOJIHUIl IO PU3HUKE;

Texnuyeckne cpeacTBa 00y4eHuUs:

o [IK;

® BUJICOMIPOCKTOP;

® IIPOCKIMOHHBIN KpaH
3.2. UnopmanuoHHoe odecneyeHne 00yuyeHust

Ilepeyenr  pexoMeHayeMbIX  Yy4eOHBIX  um3gaHuid, MHTepHeT-pecypcos,
JAOMOJTHUTEJIBHOH JTUTEPATYPhI

OCHOBHBIE UCTOYHUKU:

1. ®uzuka: yuyebnuk nama 10 i oOmieoOpazoBaTenbHbIX yupexaenuit / .4
Mskumes, b.b. byxosnes, H.H. Corckuii. — 12-¢ m31. — M. : [Ipocsemnienue, 2017. — 336 c.

2.0u3uka: yueOHuk musg 11 ki, oOmeobpazoBatenbHbIX yupexaenuit / .41
Mskumes, b.b. byxosines. — 12-¢ u3a. — M. : [Ipocsemenue, 2017. — 336 c.

3.@wuszuka. 10 kmacc: moypouHble maHbl 1o y4uebuuky [.5. Mskumesa, b.b.
byxosuesa, H.H. Cotckoro «®usuka.10 kmaccy» / aBT. — coct. I.B. Mapkuna, C.B. boGpoga.
— Bonrorpaa: Yuurens, 2017. — 302 c.

4.11 knmacc: noypounsle mianbl o y4yeonuky I'.SI. Mskumesa, b.b. byxoBuesa. -
Uzn. 2-e mepepad. u nom. / aBT. — cocT. I'.B. Mapkuna. — Boarorpan: Yuurens, 2017. — 175
C.

5.®usuka: MexaHuka, TepMOAMHAMUKA U MOJeKysipHas ¢usuka. 10 xi1.: Yuel. mis
obmeoOpaszoBat. yupexaenuit / JLU. Autudepos. — 2-e uza. — M.:Muemosuna, 2015. — 415

C.. HJI.
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6.@u3uka: OnekrponuHaMuKa # KBaHTOBas (Qu3uka. 11 xin.: VYueb. s
obmeobpaszoBart. yupexaenuii / JLU. Aanudepos. — 2-e u3a. — M.: Maemo3una, 2015. — 383
C.: W

7.®u3nka. 3agaunuk. 10 — 11 k1. : mocobue ams obmeoOpasoBar. yupexaennii / A Il
PoimMkeBuu. — 11-e usn., crepeorun. — M. : [Ipoda, 2017. — 188, [4] c.: win. — (3amayHuku
«pods»).

8.@wm3uka. 10 wiacc: Jlunakrnueckue matepuainsl / A.E. Mapon, E.A. Mapon. — M. :
Hpoda, 2014. — 160 c.: u.

9.IlpumepHbie OWIIETHI M OTBETHI MO (PH3MKE JJIs MOJITOTOBKH K YCTHOH HTOTOBOM
aTTECTAllUH BHIMTYCKHUKOB 11 KilaccoB 00IIe00pa3oBaTebHBIX yUPEKIESHUH / aBT. — COCT.
0. uk, I'.I". Hukudopos, O.0. [Tonenkosa. — M. :lpocda, 2014. — 141, [3] c. : uin.

Z[OHOJ'IHI/ITCJIBHBIG HCTOYHHUKMH.

1.becenpl 0 pusuke u rexnuke: Hayu. — nomyin. / H.JI. I'myxos, H.B. Kambimanuenko,
I1.1. Camoitnenko. — M. : Beicmr. mk., 1990. — 160 c.. :um.

2.ITocobue mo ¢us3uke: Yueb. mocobme mig moaroT. oTtaeneHmit By3oB / C.IL
MscuaukoB, T.H. OcanoBa. — 5-¢ u3f., ucnp. u nepepad. — M. : Beicmn. mk. 1988. — 399 c. :
WL

3. ®usuka: CripaB. MaTepHuaibl: Yuel. mocobue I ydanuxcs. — 2-¢ 3., nepepad. u
nomn. — M. : IIpocsemenue, 1988. — 367 c. :.u.

4.CoopHUK 3amad 1o oO0meMy Kypcey ¢usukn: YdeOHoe mnocobue / B.C.
Bonpkenmreitn. — 1l-e wu3np., mepepad. — M. : Hayka. ['maBuas pemakuus Qusuxo-

MaTeMaTHYECKON JIUTEPATYPBHI, 1985. — 384 C.
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4. KoHTpPOJIb M OLIEeHKA Pe3yJIbTATOB OCBOCHHA Y4eOHOM JMCUMIINHBI

KoHTpoJIb 1 o1leHKa pe3yIbTaTOB OCBOEHUS YUeOHOM AUCIMILTUHBI OCYIIECTBIISIETCS
MPENoJaBaTeIeM B MPOLECCE NPOBEACHHUS MPAKTUYECKUX 3aHITUWA, TECTUPOBAHMS,
MPAaKTUUYECKUX pabOT, KOHTPOJBHBIX PAOOT, a TaKXKE€ BBHINOJHEHHUS OOYyYarOIUMUCS

HWHINBHUAYAJIbHBIX 3a,[[aHI/II\/'I, ITPOCKTOB, HUCCIICIOBAHUN.

Pe3yabTarhbl 00yueHust
(ocBOeHHBIE yMeHHSs1, YCBOCHHBIE 3HAHMS)

®opMbI M METOABI KOHTPOJISI U OLEHKH
pe3yJbTaToB 00y4eHus

3Hanusa:
® CMBICT TOHATHH: (PU3NYECKOE SBJICHUE, THUIOTE3a,
3aKOH, Teopwus, BEILIECTBO, B3aUMO/ICHCTBHE,

JJIEKTPOMAarHUTHOE T1OJIe, BOJHA, (OTOH, aToM,
aTOMHOE€ SIAPO, MOHUBHPYIOIUE W3IY4YEHHs, IUIAHETA,
3B€3/1a, rajlakTuka, Beenennas;

e cMBbICT (PU3HYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHE,
Macca, Cuja, IMITyJIbC, padoTa, MexaHHyecKast SHeprusl,
BHYTPEHHSSI JHEprusi, aOCoNOTHas TeMIeparypa,
CpeqHsAs KHHETHMYeCKas DHEprus 4YacTHIl BEIIECTBa,
KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIA 3JIEKTPUYECKUMN
3apsn;

e cMmbIcT  (uU3MYECKHMX  3aKOHOB  KJIACCHYECKOM
MEXAaHHKH, BCEMHUPHOTO TATOTEHUS, COXpPaHEHHS
SHEpruM, UMIyJIbca U D3JIEKTPUYECKOTO 3apsja,
TEPMOJMHAMUKH,  DJIEKTPOMAarHUTHOM  WHAYKIIUH,
dhotorddexra;

e BKJAQA POCCHIiCKMX ¥ 3apy0e:KHBIX Y4YeHBbIX,
OKa3aBIIMX HauOoOJbIllee BIUSHHE HA pa3BUTHE
¢buzuKy;

YMeHHSI:

® ONMCHIBATL M OOBSICHATH (U3HYECKHe SIBICHUS H
CBOWCTBA TeJ: JBIDKCHHE HEOSCHBIX Tel U
HCKYCCTBEHHBIX CIlyTHHUKOB 3€MJIM; CBOHCTBa TIa30B,
KHIKOCTEH M TBEPIBIX TE;, OJIEKTPOMArHUTHYIO
WHAYKIHIO, PAclpOCTPaHEHHE  AJIEKTPOMATHUTHBIX
BOJIH; BOJIHOBBIE CBOWCTBAa CBETa; H3JIyYeHHE U
MOTJIONIEHHUE CBEeTa aTOMOM; (hoToddexT;

®  OTJMYATH TUIOTE3BI OT HAYYHBIX TEOPHUIA;

¢ JejaTb BbIBOJAbI Ha OCHOBC OJSKCIHECPHUMCHTAJIbHBIX
JaHHBbIX;

® NPUBOAUTH MNpPHUMeEPbI, MOKA3BLIBAKIIHE, YTO:
HaOIOACHUS W DKCICPUMEHT SIBJISIOTCSI OCHOBOW JIJISt
BBIIBUKCHUSI TUIOTE3 U  TEOPUH,  MO3BOJSIOT
MIPOBEPUTh HCTUHHOCTh TEOPETHUUYECKUX BHIBOJOB;
(dbm3udeckas Teopws JaeT BO3MOXKHOCTH OOBSCHATH
W3BECTHBIE SBJICHHS TPUPOABI W HAyYHbIE (DaKTHI,
MPEACKA3bIBATh CIIC HEU3BECTHHIC SIBJICHMUS;

® [IPpUBOJAUTH NpuMepbI NPaKTHYECKOI0
HCHOJb30BAHUA (U3MYECKMX 3HAHMIi: 3aKOHOB

—  YyCcmHasA nposepka
—  mecmosblii KOHMPOJlb

—  YCmHasA nposepra

—  mecmosblii KOHMPOlb

—  OYeHKa pe3ybmamos NpaKmuyecKux
3AHAMULL

—  OYeHKa pe3yibmamos ayoOumopHou
CAMOCMOAMENbHOU pabomul

—  YCmHas nposepra

—  OYeHKa pe3ybmamos NpaKmuyecKux
3aHAMUL

—  OYeHKa pe3yIbmamos ayOumopHou
camocmosamenvbHol pabomoi

—  OyeHKa pe3yrbmamos KOHMPOJIbHOU
pabomul

—  YCmHas nposepra

—  oyenka pegepama

—  OyeHKa pe3yIbmamos NPaKmuieckux
3aHAmMuUL

—  OYeHKa pe3yIbmamos ayOumopHou
camocmosimenvHoll pabomol

— oyenka pe3yIbmamos
nabopamoprou pabomul

—  OyeHKa pe3yIbmamos KOHMPONbHOU
pabomul

—  OyeHKa pe3yIbmamos QUIUYECKUX
MUHUMYMOB

—  oyemnka peghepama

—  oyeHka pe3yIbmamos GblNOJHEHUs
J1abopamopmuwix pabom

—  YyCcmHasA nposepka
—  oyemnka peghepama
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MCXAaHUKHU, TCPMOAWMHAMUKHU H IJICKTPOAUHAMHUKU B
OHECPre€TUKE; pPa3JIMYHbIX BHAOB JJICKTPOMArHHUTHBIX
I/ISJ'Iy‘IeHI/Iﬁ JJId pa3sBUTUA paanuo U TGHCKOMMYHHKaHHﬁ,
KBaHTOBOM (1)I/ISI/IKI/I B CO3JaHUN ﬂI[epHOP'I SHCPIreTUKU,

JIa3epOB;
e BOCHPUHMMATH M HA OCHOBE MOJYYeHHBIX 3HAHMIA
CaMoOCTOSITEJILHO OLICHMBATh nHpopMaImio,

conepkarnytocss B coobmierusx CMU, Hurtephere,
HAy4YHO-TIOMYJIAPHBIX CTAThAX.

® [PHMEHATHb IOJy4YeHHbIC¢ 3HAHMA [JIl PpPelleHUs!

¢uzuyeckux 3aaay;

e omnpeaessiTh XxapakTep (HU3UUECKOro Iporecca Mo
rpauky, Tabuue, hopmyre ;

e  u3MepATh psiA PU3MYCCKUX BEIWYMH, MPEICTABISS
pe3ynbTaThl U3BMEPEHUN C YUETOM HX norpeHJHOCTeI‘/'I*;

HCI0JIb30BAaTh NMPHOOPeTeHHbIEe 3HAHUS U YMEHUS B
NPAKTHYECKOH [esiTeIbHOCTH M MOBCEeJIHEBHOM
JKH3HMU.

e 11 o0ecrieueHus1 O€30MMacHOCTH YKU3HEIESITEILHOCTH B
MpOIleCCe HCIIONIb30BaHUSl TPAHCIOPTHBIX CPEACTB,
OBITOBBIX  DIEKTPONPHOOPOB, CPEACTB paaWo- U
TGHCKOMMYHHKaHHOHHOﬁ CBs3U,

o OLCHKU BJIUAHUA Ha OpI‘aHI/I3M YCJIOBCKA " I[pyFI/IC
OpPTraHMU3MBbI 3arPSA3HCHUS OKPYIKAIOIICH CPEIIbI;

®  PANMOHATHFHOTO TPUPOAONOIB30BAHMS W 3aIl[UTHI
OKpY>Karollel cpepl.

YCMHAs npoeepKa
oyeHnka pegepama

YCMHAs npoeepKa

oyeHka pegepama

VCMHAsL npoGepKa

OYeHKA pe3yIbmamos NPaxKmuyecKux
3aHAMUL

OYeHKa pe3yibmamos ayoumopHou
CAMOCMOAMeNbHOU pabomul

oYeHKa Dpe3yIbmamos
aabopamopHuol pabomol

OYeHKA pe3ybmamos KOHMPOJIbHOU
pabomsl

OYeHKa pe3yIbmamos QuauyecKux
MUHUMYMO8

NPOEKMHAsL 0esIMeNbHOCNb

OueHKa 3HAHWM, YMEHHA M HaBBIKOB IO pe3yibTaTaM TEKYIIEro M MTOMOBOTO KOHTPOJIS
IIPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJIOW OLCHUBAHUS

ITpoueHt KavecTBeHHast OIIEHKA HHIHBHIYATbHbBIX
Pe3yJIbTATHBHOCTH 00pa3oBaTEIbHBIX T0CTHKEHHI
(IpaBHJIBLHBIX OTBETOB) 0aJl1 (0OTMETKA) BepOaJbLHBII aHAJIOT
90 - 100 5} OTJINYHO
80 - 89 4 XOpOIIIO
70-79 3 YIOBJICTBOPUTEITHHO
Mmenee 70 2 HE yJIOBJICTBOPUTEIHHO
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