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1. HEJIb U 3AJAYU U3YUEHUA JUCHUIIJIMHBI

1.1 Ienv oucyunaunvt - Gopmupoanue mnpodeccuonanbupix kommereHiui (IMIK-1 u T1K-3) npu wuc-
CIICZIOBAaHHUH MTPOOJIEM IKCIIEPUMEHTAITFHOTO U3yYeHHS (PU3HUYESCKHX SBICHUI.

1.2 3a0auu oucuyunaunwl:

1y
2)
3)
4)

5)
6)

7)

00o01IeHne 3HAaHUH TEOPUM M METOIUKU OOydeHHs (H3MKE, KacaloUMxcs y4eOHOro (GpH3MYecKOro

IKCIEPUMEHTA;

CUCTeMATH3aIMsl METOAOJOTHYECKUX 3HAHUH H YMEHHH TMpU OOCYXACHHH MPOOJIEMBI 3KCIie-
PUMEHTAIBHOTO M TEOPETUYECKOTO U3yUEHUS] PU3NUYECKUX SIBICHUN;
COBEpIICHCTBOBAHUE COJEP>KATENIbHBIX ACHEKTOB TUCCEPTAIMOHHOIO HCCIEI0BaHUSA, OINpPEaesSIONINX

€T0 MPAKTUYCCKYIO 3HAYUMOCTD,

OCBOEHHE TEXHOJOTMH (POPMHUPOBAHUS HKCIEPUMEHTAIbHOW KOMIIETEHIIMM OYAYIIETro Y4YHUTEeNs

busuky,

000011IeHIE WIeH SKCTIEPUMEHTATBHON JEATEILHOCTH CYOBEKTOB (DU3NUECKOTO 00pa30BaHUS;
COBEpIIICHCTBOBAaHUE COOCTBEHHBIX JKCIEPUMEHTATbHBIX YMEHHUH ¥ HAaBBIKOB, TOTOBHOCTH K
IKCIIEPUMEHTAILHOMY H3yUeHUIO (DU3UUECKUX SBIICHMUIA,

pa3BUTHE HABBIKOB pa3pa0dO0TKH y4eOHO-METOINYECKOT0 oOecteueHusT GU3NUECKUX TUCITUTUINH.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA JUCIHUITJINHbI

2.1 IlepeyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yYEHHS 0 JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

KoMmnerennus

Pe3yabTaThl 00y4eHus B cOOTBeTCTBUU ¢ PI'T

IK-1 [ OTOBHOCTE K pa3paboTKe
y4eOHBIX AUCIUIUINH,
MOYJIeH U uX y4eOHO-
METOJIUYECKOTO 00eCIIeUeHHS
B o0sacTH pu3nyecKoro

3HaTh:

- HOpMaTUBHYIO 0a3zy pa3paOOTKu y4eOHBIX HUCHUILINH,
MOAYJIeH U UX Y4eOHO-METOAMIECKOTO 00eCIICUeHH .
YMeTh:

- pa3pabarbiBaTh y4yeOHbIE AMCUUIUIMHBL, MOAYIM U HX

o0Opa3oBaHusl. y4eOHOMETOANYECKOe O0ecTieueHue.
Baaners:
- OIBITOM Pa3pabOTKU YUEOHBIX NUCIHIUINH, MOAYJIEH U HX
y4e0HO-METOIUYECKOTO 00eCTIeueHUsI.
[1K-3 [ OTOBHOCTE K HAy4HO- 3HATD:
UCCIIEIOBATEIIBLCKOM, - TOCTIDKEHHSI ¥ TIPOOJIEMbl Pa3BUTHS METOIUKU OOydeHUS
NIPOCKTHOHN B y4eOHO- (du3nKe; OCHOBHBIC JINTEPATYPHBIC UCTOYHUKH 110 TEOPHUH U
npodecCHOHATbHON METOANKU 00ydeHUs (HHU3UKE;

NEATEILHOCTH B 00JIacTH
TEOPUHU U METOAUKHU
00y4YeHUs U BOCTIUTAHUS
(pusuka).

- OCHOBHBIE  METOAWKHM  JMAarHOCTHUKH  JIOCTIDKCHHH
MIKOJBbHUKOB, Hauboee HU3BCCTHBIC MCTOAUKHU
OKCIICPUMCHTAJIIBHOT'O HCCICAOBAHUA IPOLCCCOB O6y‘~IeHI/I$I
¢dusuke.

- popmynupoBaTh HayudHbIE 3a7aud B OOJACTH TEOPUU U
METOAMKH OO0ydeHus (Qu3uKe, pa3zpadaTbiBaTh METOIUKU
UCCIICIOBAHMUS, HOJTy4aTh " aHAJIM3UPOBATH
IKCTIEPUMEHTAIbHBIC TaHHBIE;

- pa3pa0aTbIBaTh  METOJMYECKHE  HPOEKTHI,  KOTOpHIC
00/laaloT  PIEMEHTaMU  HOBH3HBI,  INPOBEPATh  HX
3(PEeKTUBHOCTD B MEIarOrMueCKOM SKCTICPUMEHTE;

- CaMOCTOSITEIBHO paboratb C Hay4IHOU "
HAYYHO-METOJIMYECKON suTepaTrypor (oopMIIsTh CIHMCOK
JUTEPATyphl, MOAOHPATh TEOPETHUYECKHUE aAPryMEHTHl IS




JI0Ka3aTeNIbCTBA TUIIOTE3bI U JIP.);

- 0hopMIIATH pe3yabTaThl HAyYHO-METOAUYECKONH palboThl B
BUJIE HAYYHOT'O JI0KJIaa, CTaThy, pedepara, TuccepTaluu.
Baagern:

- OIIBITOM ITOCTAHOBKH U PELICHUs HAy4YHbIX 3a/1a4 B 00J1aCTH
TEOPUH M METOJIUKH OOydeHHs (Qu3nKe, pa3paboOTKH W
peanu3any MeTOAUKHI UCCIIE0BaHUS, TOJyUYSHHs U aHAJIN3a
HKCHEPUMEHTAIbHBIX JAHHBIX;

- HaBbIKaMH U ONBITOM Pa3pabOTKH METOANYECKHUX MPOEKTOB,
o0lafafomuX  JJEMEHTaMHU  HOBH3HBI; TNPOBEPKH  HX
3¢ (HEKTUBHOCTH B MEAATOTHYECKOM YKCIIEPUMEHTE;

- HaBBIKAMHM CaMOCTOATENbHON paboThl C HayyHOH U
Hay4YHO-METOAUYECKOM JINTEpaTypoOd Ha OJTamax IIOMCKa,
W3yUYEHUs], KpUTHUECKOTO aHalin3a, 0(OpMIICHUS;

- OIBITOM O(OPMJICHHUS PEe3yIbTATOB HAYYHO-METOANYECKON
paboThl B BHIE HAyYHOIO JOKJaaa, CTaThu, pedepara,
JyccepTaluy.

2.2 MecTO IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucrunianHa «Pecypchl 3KCIIEpUMEHTABHOTO HM3YYeHHsS (DM3MYECKUX SIBICHHNH» OTHOCHUTCA K B
0a30Bo# yacTH yueOHOro ruraHa. OnupaeTcsi Ha pe3ynbTaThl, JOCTUTHYTHIE B TUCIUIUIMHAX 0a30BOM
yactu («Mctopust u unocodust Hayku», BapuaTuBHON yactu («Teopust u Meronuka oOydeHHUS U
BocniuTanus (Qu3uka)», npodeccHoOHANbHAS MUCHUIUIMHA IO BBIOOPY). CIyKUT OCHOBOW st
NPOXOXKJICHHUS TPAKTUK, M, TJaBHBIM 00pa3oM, HAyYHO-MCCIIEIOBATEIbCKON JESITEIbHOCTH H
MOJITOTOBKM HAayYHO-KBAJMU(HUKAIIMOHHON Pa0OThl (AMCCEpTali) HAa COMCKAHUE YYEHOH CTereHU
KaHaunata Hayk. JlUcuMIIMHA T03BOJIAET PACHIMPUTH
TMCCEPTAMOHHOTO MCCIeIOBaHUs, 00ECIICUNBAIOLIYIO TPAKTHUYECKYIO 3HAYUMOCTh PabOThI U BHEN-

COZIepIKATEIbHYIO

pEeHHE MOTYYEHHBIX PE3YJIbTaTOB B YUEOHBIH Mpoliece CpeIHEH MIKOIbI U Me1aroriueckoro By3a.

2.3 Oco0eHHOCTH peann3aliu THCHUILIHHBI
JIMCIUIUINHA peaTn3yeTcsl Ha PYCCKOM SI3BIKE.

3 OBBEM JUCHUILIAHBI U BUJIbI YYUEBHOM PABOTHI

O0beM AUCHUNIMHBI (MM MOAYJIsI): 2 3a4€THBIC €IMHUIIBI, 72 aKaJeMUYECKUX 4Yaca, B TOM 4HCJIe
KOHTAKTHasi padora: JIeKIuu 6 4acoB; MpakTHYeCKHe 3aHATHs 20 4acoB; caMOCTOsITe/IbHAast padora: 46

yacoB. JlucuumivHa u3yyaercs Ha 4 cemecTpe.

Bceero AxanemMudeckue
But yueOHOU paboThl 110 cemecTpam 324eTHBIX EIUHHUIL Yachl
OO0mmast TpyA0€MKOCTh JUCITUTLIHHBI 2 72
CEMECTP 4
KonTakTHas paboTa ¢ mpernogaBaTeIeM:

AyIUTOpHBIC 3aHATHS (BCETO) 26
3aHATHS JIEKIIMOHHOTO THUIIA 6
3aHATHS CEMHHAPCKOTO THIIA -
[IpakTryeckue 3aHsATHS 20
JlaGopaTopHbIe pabOTHI -
KCP -

CamocTosiTesIbHas padoTa 00yJIarOIIHUX Cst 46
By npoMeXyTOYHOH aTTecTanuu: 3a4eT 0

COCTaBJIAOLIYIO




4. COAEPKAHME JNCHUIIJIMHBI

4.1 Pa3fenbl AMCHMIIJIMHBI U BUABI 3AHATHH (TeMaTUYeCKUH IJIAH 3aHATHIH)

Pasgennnl 1 TEMBI JUCHUILIAHEL

Bcero |Ayn lex JIa6 | IIp | Cem |KCP| CP
1. Bseoenue
1.1.  DkcnepuMeHTaJIbHOE  U3YYCHUE 4 2 ) 2
(U3HUYECKUX SIBJICHUN.
1.2. Cucrema pecypcos| 4 2 7 2
DKCIIEPUMEHTAILHOTO W3YYCHHUS
2. Hayunas oesmenbHocmb 6 ob1acmu yuebHo20 Qusuuecko2o IKCnepumenma
2.1. MeTtooiorust Hay4HOU JIeSITEbHOCTH 4
B obmactu yuebHOro  usuueckoro, 6 2 2
DKCIIEPUMEHTA.
2.2. Hay4yHoe uccieqoBaHue CUCTEMBI Jie- 4
MOHCTPALMOHHOT'O SKCIIEPUMEHTA C 10 6 6
DIIEKTPOMArHUTHBIMH BOJTHAMH.
2.3. HayuHas nesTenbHOCTh MPHU CO3/IaHUY] 6 2 ) 4
Y4eOHBIX (DU3MUECKUX MPUOOPOB.
2.4. IIlpuMeHeHNE KOMITBIOTEpPa B YIeOHOM| 6 ) ) 4
(hU3HUECKOM IKCTIEPUMEHTE.
3. DKcnepumeHmanvbHas KoMnemeHyus yuumess QusuKu
3.1. Pa3BuTHE 3KCIEpUMEHTAIBHOMN
KOMITETEHITH Ha ypPOBHE O0y4YEHUS B 6 2 2 4
OakanaBpuare.
3.2. Pa3zBuTue sKCepuMEHTAIBHON
KOMITCTCHIIMH MPU 00y4YEHUHU B 6 2 2 4
MarucTparype.
3.3. Kypchl noBbIeHus KBaTupuKaum 6 2 ) 4
yauTenen Gpuznku
4. [lpoexmuas dessmenbHoCmb NO usuxe
4.1. HayuHo-MeTOIMUYECKUE CTAThU IS 6 1 1 6
[IPOEKTHOM IeATEIbHOCTHU 1O (PU3HKE.
4.2. lunaktrueckue pecypchl MPOEKTHON 6 1 1 4
NESATETLHOCTH MO (hU3HUKE.
4.3. CoBpeMEHHbBIE TOCTUXEHUS HAYKH,
TEXHUKUA U TEXHOJOTHH B MIPOEKTHOMN 6 2 2 4
NesITeNIbHOCTH YJaluXxcs Mo PU3uKe.
Bcero| 72 26 6 20 46

4.2 3angaTHd JeKIMOHHOT0 THIIA

CEMECTP 4




Jlexnus 1 (2 yaca)

Tema: DKCTIEpUMEHTAIIbHOE U3YYCHUE (PU3HUCCKUX SIBJICHH.

Kpamxkas annomayus x nexyuu.

1) DOxcnepuMeHTanbHOE H3ydYeHHUE (PU3NUECKOTO SBICHHS.

2) «KiroueBble TpoOIEMBbI CHCTEMBI y4eOHOTO (DU3UYECKOTO dKcrepuMenTa» [Hukudopon
I'.T". O6HOBIIEHHE MEXaHU3MOB IMPEOJIOJICHHUS KIIOUEBBIX MPOOJIIEM CHUCTEMBbI Y4EOHOTO
(buzmveckoro dKcrepuMenTa // YuebHas ¢pusuka. - 2017. - Ne 2. - C.50-61.]

3) Iloaxoxwl k peanu3anuu MeToaa HaydHoro mo3HaHus (B.B. Maiiep, B.I'. PasymoBckuid,
1O.A. Caypos).

Camocmosmenvuaa paboma acnupanma no meme: TIIATeNTbHOE H3YYEHHUE, OCMBICICHUE,
odopmIIeHHEe IIUTAT O COOTHOIICHUH AKCIIEPUMEHTATHHONU M TEOPETUIECKON (PUUKH IO
kaure: Kanuna I1.JI. Oxcniepument. Teopus. [Ipaktuka. - M.: Hayka, 1977. - 352 c.

Jlexnus 2 (2 yaca)

Tema: Cuctema pecypcoB IKCIIEPUMEHTAILHOTO U3YYeHUST (PU3NICCKUX SBICHUMH.

Kpamxkas annomayus x nexyuu.

1) Hayunas nesarenbHOCTh B 00J1aCTH Y4€OHOTO (PH3UYECKOTO SKCTICPUMEHTA.

2) DkcnepuMeHTalIbHAsA KOMIETEHIIUS YUUTENs PUBMKH.

3) CoBmecTHas MPOEKTHASI IEATEIBHOCTh YUUTENS U €T0 YUSHUKOB.

Camocmosmenvhas paboma acnupanma no meme. U3y4eHue padboT 4ieHoB Kadeapbl Gu3nKu
U ANJaKTHUKN (bHBHKH, IMOCBAIICHHBIX PA3BUTHUIO JAHHBIX PECYPCOB.

Jlexnus 3 (2 yaca)

Tema: MeTononorus HayqHo# e TeNbHOCTH B 0071acTH Y4eOHOro (PM3NYECKOTO SKCIIEPUMEHTA.
Kpamxasa annomayus k nexyuu.

Camocmosmenvuas paboma acnupanma no meme:

1) CyObeKThl HAyYHBIX UCCIIEAOBAaHUHN B 00J1aCTH y4eOHOTO (DU3NYECKOTO IKCIIEPUMEHTA.

2) Pe3ynbrarhl HAYYHOH ACSATEIHHOCTH IO PA3BUTHIO yUEOHOTO (PU3UUECKOTO IKCIIEPUMEHTA.
3) Cunenudurka HAy4YHOU NEATEIBHOCTH B 00JIaCTH Y9€OHOTO (DU3NIECKOTO IKCIIEPUMEHTA.

CaMocTrosTenbpHas pa60Ta aCIIMpaHTa 1o TEMC. 3anonnenue ma6]lu1/{bl

Cnenuduka  |(OO0CHOBaHUE CIICITUDHUKH [TpoGaemMbl

4.3 3aHATHA CEMHUHAPCKOI0 THIA

Y4eOHbIM MJIaHOM HE IIPEYyCMOTPEHBI.



4.4 llpakTUYeckne 3aHATHS
IIpakTnyeckoe 3ansitue 1 (6 yacos)

Tema: HayuHoe uccieoBaHie CUCTEMBI JJEMOHCTPALIMOHHOTO SKCIIEPUMEHTA C JIEKTPOMArHuT-

HBIMH BOJTHAMH.

Ilepeuenwv 3a0anuii:

1) ChopmynupyiiTe mOJI0KEHUS TEOPUU FICKTPOMArHUTHOTO U3JIydeHus, co3aanaon [x.K.
MaxkcBesuiom, 1o miany: GakTel - MOJAEIb - CJEACTBUS - SKCIIEPUMEHT; OCHOBaHHE - SIAPO
- CIIE/ICTBHSI.

2) WM3yuure W KpUTHYECKH MpoaHanu3upyite pazpadorannsiii H.M. [llaxmaeBbiM yueOHBII
9KCIIEPUMEHT C AJIEKTPOMATHUTHBIMU BOJIHAMU CaHTUMETPOBOIO Juana3oHa (J/ = 3 cm).

3) U3yuuTe W KPUTHYECKHU MPOAHATUZUPYHUTE OTEUECTBEHHBIH KOMIUIEKT MPUOOPOB IS
OTIBITOB C METPOBBIMH PaJAMOBOIHAMH, pazpaboTanHblii b.C. 3BOPBIKMHBIM.

4) W3yuuTe U KpUTHUUECKH MPOAHATU3UPYHTE IKCIEPUMEHT C HCIIOJIB30BAHUEM JIAMITOBBIX
TEHEPAaTOPOB JICUMETPOBBIX PAJMOBOJH Ha pPa3pelIeHHYI0 JUIS pPaJHoIO0UTeNei
gactotry 430 MI (JI-66 cm), pa3pabaThiBaeMbIX HCCJIEAOBATEIIAIMH C KOHIIA
HIECTUIECATHIX TOI0B MPOIIIOTO BEKa.

5) IlpoBeawTe KpUTHYECKHN aHAINW3 pE3YyIbTAaTOB HCCICIOBAHUSA, IPOBOJUBIINXCSI B
['ma3oB- ckoM nearornueckoM MHCTUTYTE B TeUeHHE nocieanux 30 jerT.

6) Kpurtnueckn mnpoaHaTu3UpyHTE KOMILIEKT MpUOOpoB Ha ocHOBe JammoBoro (6H3IT)
reHepaTopa JIeHUMETPOBBIX PaJHOBOJIH.

7) W3yunte »sKCHepuUMEHTaIbHOE OOOCHOBAaHHME TEOPUHM JIIEKTPOMArHUTHBIX BOJH Ha
IIKOJIBHOM M BY30BCKOM YpPOBHSIX.

Camocmosmenvnasn paboma acnupanma no meme: KpuTHueckuii aHajn3 CIeayIonmx

nyOJIuKaIuii.

1. I[axmaeB H.M. O6opynoBanue kabuHeTa PU3UKH C HIEKTPOTEXHUUECKOM
naboparopueii (13 ombita padoTsr 215-if mrkonsr Mockssl). - M.: U3a-Bo ATTH
PC®OCP, 1962. - 192 c.

2. 3BopsikuH b.C. DnexTpoMarHuTHBIE KOJeOaHWS M BOJHBI B Kypce (DU3UKH CpeaHen
KOJbI. - M.: Akanemus nemarorudeckux Hayk, 1955. - 100 c.

3. I[axmaes H.M. O0 exnuHOM MOAX0A€ K HM3YYEHHUIO KOJeOATEIbHBIX M BOJIHOBBIX
nporieccoB // @uzuka B mkoie. - 1967. - Ne 6. - C.59-65.

4. Mupropoackuit b.1O., Illa6ans B.K. /leMOHCTpaliMOHHBIN 3KCIIEPUMEHT O (U3UKE.
Konebanus u Boausl. - Kues: Pagsubcka mkoia, 1985.

5. Maitep B.B., Bapakcuna E.M. I'enepatop YBY Ha TpaH3ucTOpe: AUIAKTUYECKOE
uccienoanue // YueOnas ¢usuka. - 2017. - Ne 3. - C.23-34.

6.  Maiiep B.B. I'eneparop ynbrpaBbicOKO# yacToThl // YueOHas ¢usuka. - 2003. - Ne 2. -

C.31-37.
Maiiep B.B. DnekrpomaruutHeie BosiHBI // YueOnas ¢pusnka. - 2006. - Ne 1. - C.147-220.
YupkoB AnE. Cucrema y4eOHOTo (HU3HUECKOTO OHKCIIEPUMEHTAa KaK CpPEeICTBO
(GbopMUPOBAHUS TIOHSATHUS AJIEKTPOMArHUTHOM BOJHBI: JUC. ... KaHI. MEA. HaykK. -
I'mazos, 2006. - 192 c.

[Touck crarelt B MHOCTpAaHHBIX HCTOYHHUKAX MH(OPMAIMH 0 MPOoOIeMe CO3AaHNsI KOMITJICKTa

nprOOPOB IJIst U3YUSHUS JIEKTPOMArHUTHBIX BOJIH.

o

IIpakTuyeckoe 3ansaTHeE 2 (2 yaca)

Tema: HayuyHast nesiTeIbHOCTh PH CO3AaHUU YUEOHBIX (PU3MUECKUX IPUOOPOB.



Ilepeuenwv 3a0anuii:

1) W3yunrte coBpeMEHHBIE TOCTYIHBIE ISl LIKOJIbl YCUIINTENN, KOTOPhlE MO>KHO IPUMEHUTH
pH pa3paboTKe MHANKATOPA ANEKTPOMArHUTHOTO u3nydeHus. Onpenenute napaMmeTpbl
puOOPOB.

2) U3yuute nuaakTU4ecKue BO3MOKHOCTH COBPEMEHHOTO0 KOMIUIEKTa MpUOOpOB AJis
JKCIEPUMEHTAIIBHOTO U3YUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.

Camocmosmenvras paboma acnupanma no meme.: Kputudeckuil aHamu3 cleayromux

myOuKaIui.

1. Maiiep B.B., lllenuu I.A. YHUBEpCATbHBIN YCHIUTEb IS IIKOJBHOTO
ranpBaHoMeTpa // YueOHas pusuka. - 2018. - Ne 2. - C.15-21.

2. Maiiep B.B., Bapakcuna E.W. Ycunurenb TOCTOSHHOTO TOKA JUTS IIIKOJIBHOTO
ranpBaHoMeTpa // YueOHas pusuka. - 2018. - Ne 2. - C.22-24.

3. Maiiep B.B., Bapakcuna E.1. Y4ueOHO-UCCIIEI0BATENBCKUAN TPOCKT: HHAUKATOP
pa3HocTH MOoTeHIUaoB // Y4yeOHas pusuka. - 2015. - Ne 2. - C.3-5.

IIpakTuyeckoe 3ansaTue 3 (2 yaca)

Tema: IlpumeHeHne KOMIbIOTEpa B yueOHOM (PU3MUECKOM IKCIIEPUMEHTE.
Ilepeuenwv 3a0anuii:
1) Usyuenue cucteMbl IPOCKTOB, MPEIOKEHHBIX B padoTte https://lib.rucont.ru/efd/715962.
2) W3ydeHwe CHCTEMBbl TPUHIMIIOB CO3JaHUS HOBOTO  y4yeOHOro  (hU3UYECKOTO
IKCIIEpUMEHTa, pa3paboTaHHbIX Ha Kadenpe duzuku u aupaktuku ¢usuku [TTINA
(E.N.Bapakcuna, B.B.Maiiep, A.C.Pynun).
3) IlpumeHeHUEe NMPHUHIMIIOB ISl CO3/IaHUS HATYPHOTO KOMIBIOTEPHOT'O SKCIIEPUMEHTA TIO
TeMe IUCCEePTAIMOHHOTO UCCIIeIOBAHUSI.
Camocmosmenvnas paboma acnupanma no meme. KpuTndeckuii aHaiau3 U BOCIIPOU3BEICHHE
pe3ynbTara, OMMCAaHHOTO B CIECIYIOMINX MyOTHKAIUIX.
1. Maiiep B.B., Kacatkun K.A. YueOHblIif reHepaTop 371€KTPOMarHUTHOTO U3ITyYSHHS
TUTarepIoBoro auamna3ona // Yueonas ¢usuka. - 2019. - Ne 4, - C.51-60.
2. Kacarkun K.A. TTogroroska miater Arduino qist Bkitouenus renepatopa CC110 //
VYuebnas ¢pusuka. - 2019. - Ne 4. - C.61-67.

IIpakTnyeckoe 3ansitue 4 (2 yaca)

Tema: Pa3BuTHe 3KCIIepUMEHTAILHONW KOMIIETEHIIMM Ha YpoBHE 00yueHus B OakanaBpHare.
Ilepeuenwv 3a0anuii:

1) Cuctema nucrumuinH OakanaBpuara, pOpMUpPYIOLIas SKCIEPUMEHTATIBHYIO KOMIIETECHIIHIO.
2) 3anonHeHne TaOIUIIBL.

J{CIUTUTHBL JleaTenbHOCTh  CTYACHTOB, O0ECIeYMBaIONIas]

a3BUTUC 3KCH€pHMeHTaﬂbHOI>'I KOMIICTCHIIMN

JMcIuIIMHBI 00513aTEIBHOM YacTH y4eOHOTO

OO01mas u SKCepUMeHTaIbHAsI (Pr3uKa

Metoanka 00yueHus: GU3UKe

JIMCIIUIIIIMHEI 110 BEIOOPY

Breayauropras pabora



https://lib.rucont.ru/efd/715962

Camocmosimenvnas paboma achupanma no meme:

Pa3zpaboTka TUCHMITIMHBI IO BBHIOOPY, CBA3aHHOW ¢ ()OPMHUPOBAHUEM SKCIIEPUMEHTAILHONW KOM-
NETeHIUH CTYJIEHTOB, OOECIEUMBAIONICH SKCIIEPUMEHTAIFHOE H3YyUEHHE 3JIEKTPOMArHUTHBIX
BOJIH.

IIpakTnyeckoe 3ansitue 5 (2 yaca)

Tema: Pa3zBuTHe SKCIEPUMEHTAIBPHOW KOMITIETCHITMH TIPU 00yYEHHUH B MarucTparype.

Ilepeuenwv 3a0anuii:

1) OxapakrepusyiTe CHCTEMY AWCIHUIUIMH MarucTpaTypbl MO HampaBieHHI0 «PDu3ndeckoe
oOpa3zoBanue», peanuzyemomy B I'TTIH, dopmupyromymo 3KCHEPUMEHTANIBHYIO KOMIIETECHIIHIO
yuuTens GU3UKY.

2) CucreMaTH3UpyWTe BUBI JESITEILHOCTH MAarCTPAHTOB, 3aII0JHUB TAOIHILY.

JIMCLMTITAHBL JlesITenbHOCTh  CTYZIEHTOB, OOecIedYnBaroias
A3BUTHE HKCIIEPUMEHTAIbHON KOMIIETCHIIUHU

JIMCIUIIITMHBI 00s3aTeIBHON YacTH Y4eOHOTOo

JIMCIUIIMHEI 110 BBIOOPY
BreayautopHas pabota

Camocmosmenvhas pa60ma acnupasma no meme. Camoananus (bOpMI/IpOBaHI/IH
E)KCHepI/IMeHTaJII:HOﬁ KOMIICTCHI WU C UCITOJIb30BAHUCM CIICAYIOINX pa60T.

1. Maiiep B.B., Komees I'.B. MukpoMoIissiii nepegaTyuk Jisi ONBITOB C BOJHAMHU JI€LIU-
MeTpoBOro nuama3ona // Yaeonas ¢usuka. - 2018. - Ne 2. - C.25-27.

2. Komees I'.B. Meroanka u3y4eHus 3JEKTPOMArHUTHBIX BOJIH B Kypce oOmIel (pu3HKu:
Marucrepckas nuccepranus. - ['mazos, 2019. - 111 c.

3. Maiiep B.B., Bapakcuna E.W., BacunseB U.A., Komeer I'.B. Kommuiekt npubopos mist
JEMOHCTPALIMOHHBIX OMBITOB C AJMEKTPOMAarHUTHbIMU BojiHamu // dusuka B mIKOIE. -
2019. - Ne 4. - C.41-46.

Amnanus cnenyromiei paboThl.

4. TI'mnpmanoBa E.H., BeperennukoBa E.A. DinekTpoMarHuTHbIe BOJIHBI M UX CBOMCTBAa Ha
MIKOJIbHOM ypoke // [IpoGiiembl yue6HOTO (prusrueckoro sxcrnepumenta: COOpHHUK Hayd-
HBIX TpyznoB. Beimyck 30. - M.: UCPO PAO, 2019. - C.12-14.

IIpakTuyeckoe 3ansaTHe 6 (2 yaca)

Tema: Kypchl OBBINIEHUS KBATU(DUKAIIMK YIUTENeH QU3UKH.
Ilepeuenwv 3a0anuii:
1) U3ydenue nporpamMm KypcoB MOBBIIICHUS KBaTH(pUKaLKH, pa3padOTaHHbBIX Ha Kadenpe GU3nKu
u aunaktuku Gusuku ['TITN.
*  OI'T u u3yyeHne MEXaHUKHU B CPEIHEH IIKOJIE.
*  OI'T u uzyyeHue MOJICKYyJIApHON HU3HKH U TEPMOJUHAMUKH B CPETHEH IIKOJIE.

*  OI'T u u3ydeHue NEKTPOANHAMUKH B CPEIHEN IIKOJIE.
*  OI'T u u3yyeHune ONTUKHU B CPEAHEN LIKOJIE.
*  OI'T u uzyyeHue KBaHTOBOM (PU3UKHU B CPEIHEH MITKOJIE.
* IlpenonaBanue 31€KTPOIMHAMUKY B IEAArOTHYECKOM BY3€.
* Pa3BuTHE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX KOMIIETEHIIUI 00yYaronuxcs npu
U3Y4YeHUU (DU3HUKU B IIKOJIE.




2) KpaTkas xapakTepuCTHKa A€ATEIbHOCTH yUUTENEH Ha Kypcax.
Camocmosmenvnas paboma achupanma no meme. Pa3paboTka cucTeMsl 3aJaHU IS yuuTenei
(Gu3uKH, pa3BUBAIOLIMX UX SKCIIEPUMEHTAIBHYIO KOMIIETEHIMIO NIPH U3YYE€HUH 3JIEKTPOMArHuT-
HBIX BOJIH.

IIpakTnyeckoe 3ansitue 7-8 (2 yaca)

Tema: HaydHO-METOMYECKHUE CTATHH JIJIsl POCKTHOM ACSITEIBHOCTH 110 (u3uke. Jlugaktnyeckue
pecypchl TPOCKTHOM EeATEIbHOCTH IO (PU3HKE.

Ilepeuenwv 3a0anuii:

1) Wzyuurte ctathu xxypHana «lloTeHnam», MocBAIEHHbIE JEMOHCTPALIUSAM U OIbITaM.

2) Cnpemnaiite 0030p, COCTaBHB TAOIHILY.

l'on, Homep |HasBanume  |[IpOAyKT AeATEIbHOCTH IIKOJIBHUKOB

Camocmosmenvhas paboma achupauma no meme: 3aBEpUICHUE TAOJUIbI, aHAIN3 AIIEKTPOHHBIX
CXeM, OTMCAHUN TPUEMOB U3TOTOBJICHUS TPUOOPOB.

IIpakTnyeckoe 3ansitue 9 (2 yaca)

Tema: CoBpeMEHHBIC NOCTH)KEHUSI HAYKH, TEXHUKH M TEXHOJIOTHH B NPOCKTHOM AESTEIHHOCTH
ydamuxcs 1no Gusmke.

Ilepeuenwv 3a0anuii:

1) OO6oO6menne pe3yiabTaTOB HCHOJIb30BAHUS COBPEMEHHBIX JIOCTHKCHHUN HAyKH, TEXHUKH U
TEXHOJIOTUH TPU COBEPILIEHCTBOBAHUH Y4EOHOTO (PU3MUECKOTO IKCIIEPUMEHTA C 3JICKTPOMArHHUT-
HBIMHU BOJIHAMHU.

2) CocraBiieHHE TaOIUIIBI.

3) KommiekT mpuOopoB [1st H3YYEeHHS DJIEKTPOMAarHUTHBIX BOJH

JlocTrKeHne HayKu

JlocTrKeHne TeXHUKHU

JlocTrmKeHne TeXHOJIOTUH

Camocmosmenvhas paboma acnupauwma no meme: opopmieHue OnbGIMorpaduIecKoro Crucka
paboT, MOCBAIICHHBIX HCIIOJIb30BAHHIO COBPEMEHHBIX JIOCTIKEHHH HAYKH, TEXHUKH M TEXHOJO-
MM B y4eOHOM (PU3MYECKOM IKCIIEPUMEHTE T10 3JIEKTPOIMHAMHUKE.

4.5 JIaGopaTtopHble padoThI
VY4eOHBIM IJIAaHOM HE MPETYCMOTPEHEI

4.6 KoHTpOJIb caMOCTOSITEIbHON PadoThI
Y4eOHBIM IJIaHOM HE IPEAYCMOTPEH

5. ®OHA OHEHOYHBIX CPEJACTB

®OC BKIIOYAET OLIEHOYHBIE CPEACTBA TEKYIIETO, MPOMEKYTOYHOTO U MOCTUTOTOBOTO
koHTpouis (IIpunoxenue 1).



6. IEPEYEHb OCHOBHOM U JONNOJIHUTEJBbHON YYEBHOMN
JUTEPATYPBI, HEOBXOJINUMOM JUIsI OCBOEHUS TUCLHUILINHBI

6.1 OcHoBHas 1uTEpaTypa

1.

Maiiep, B.B. ®I'OC u uzyueHue GpU3UKU B UIKOJIE : O HAYYHOU IPaMOTHOCTHU U Pa3BUTHU
MO3HABATEIIPHOW W TBOPYECKOW AaKTUBHOCTH INKOJLHUKOB : Monorpadus / B. T.
Pazymosckuii, E. 1. Bapakcuna; B.B. Maitep .— M.: CIIG. : Hectop-Hctopus, 2014 .—
208 c. : mi1. — ISBN 978-5-4469-0403-7 .— URL: https://lib.rucont.ru/efd/294599 (nara
obpamenus: 09.03.2023);

Bapakcuna, E.Ml. YdeOHble TPOEKTHI MO IMKOJILHOMY (U3UYECKOMY SKCIECPUMEHTY: 7
kinacc. Jlunaktuueckue pecypchl TpoekTHOM gearensHoctn / E.M.  Bapakcuna,
B.B.Maiiep. — M.: ®JIMHTA: Hayka, 2019. - 172 c. ;

. Maiiep, B.B. O0pa3zoBarenbHble pecypchl MPOEKTHOM AEATENBHOCTH IIKOJBHUKOB IO

¢usuke: moHorpadus / B.B. Maiiep, E.11. Bapakcuna. — M.:®JIMHTA: Hayka, 2015. —
224 c.;

PasymoBckuii, B.I'. ®wusuka B mxose. Hayunwlii MeTon mo3HaHus W oOydeHue /
B.I'. Pa3y-moBckuii, B.B. Maiiep. — M. :Bnanoc, 2004. — 464 c.

. PasymoBckuii, B.I'. ®I'OC u u3ydyeHue (GuU3NKU B IIKOJIC: O HAYYHOW TPAMOTHOCTH H

pPa3BUTHUH TIO3HABATEIBLHONW M TBOPYECKOW aAKTHMBHOCTH INKOJIBLHUKOB: MoHorpadus
[OnexTponnslii pecypc] / B.I'. PazymoBckuii, B.B. Maiiep, E.J. Bapakcuna. — M. : CII6. :
Hecrop-Uctopus, 2014. — 208 c¢. — Pesxxum nocryna: https://lib.rucont.ru/efd/294599(nata
obpamenus: 06.04.2020).

6.2 /lonmosiHUTEIbHAS JIUTEPATYPaA

1.

2.

Bapakcuna, E.J. HarypHblif KOMIIBIOTEPHBIN SKCIEPUMEHT. Y 4eOHO-UCCIIeI0BaTEIbCKUE
npoekTsl : yueo. mocodue / B.B. Maiiep; ['ma3os. roc. nea. un-t um. B.I'. Koponenko; E. 1.
Bapakcuna .— I'mazos : I'TTIM, 2013 .— 77 c. : un. — (Ilpunoxenue k xypHaily
«YuebHas buzuKa) — ISBN 978-5-93008-178-7 — URL:
https://lib.rucont.ru/efd/715962 (nara obpamenus: 09.03.2023)

3BopeikuH, b. C. DinekTpoMarHuTHBIE KOJeOaHHWs M BOJHBI B Kypce (PU3MKU CpemHei
mkoutel [Teker] / b. C. 3Bopeikun. — M.: AITH PCOCP, 1955. -99 c.

3. Uponos, U.E. BorHoBsie mpornecchl. OcHOBHBIC 3aKOHBI [ TekcT] : Yueb.mocodue 1ist CTy .

By30B / U. E. Uponos. — M.;CII6.: JTaboparopus bazosbix 3nanuii, 2001. — 256 c.

4. Uponog, U. E.. Dnekrpomarnerusm. OcHOBHBIC 3aKOHBI [ TekeT] : yaeb.mocodue jist CTyI.

6.

7.

BYy30B. — M.: bunom. JIaboparopus 3nanmii, 2003. — 320 c.

Kamnuma, I1. JI. Oxcnepument. Teopus. [Ipakruka Tekcr] : crarbu, BeicTymienus / I1. JI.
Kanumna. — 2-e uzz., mepepad. u gomn. — M.: Hayka, 1977. — 351 c.;

Caypos, 0. A. Bompockl Meromonoruu MeToauku oOydeHus ¢usuke [Tekcr]
Martepuainsl cnernikypca / FO. A. Caypos. — Kupos: Bsarckuii I'TIY, 1999. — 52 c.;
YuebHOe 00opyaoBaHue i KaOMHETOB (U3MKU 0011e00pa30BaTENbHBIX YUPESKICHUN /
0.1. Huk, 0.C. [Teconkwuii, I'.I'. Huxudopos u np.; mox pen. I'.I'. Hukudoposa. — M. :
Hpoda, 2005. — 400 c.;
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9. Ilaxmae, H. M.. OOGopynoBanue kaOuHera (U3UKH C DIEKTPOTEXHHUUECKOM
nabopatopueii [Tekcr] : u3 ombita padotsl 215-i mk. Mockssl / H. M. Illaxmaes. — M.:
Wzn-so AITH PCOCP, 1962. — 192 c.;

10. [laxmaeB, H. M.. OcHOBHBIE JEMOHCTpPALMU MPU HU3YYECHHH AJIECKTPOMATHUTHOTO IOJS
[Texcr] / H. M. IllaxmaeB. — Mocksa: U3n-so AITH PCOCP, 1960. — 184 c.;

11. [lTaxmaeB, H.M. ®usundeckuii s3kcnepuMeHT B cpenHeil mkone [Tekcr]: MexaHuka.
Monekynspras ¢usuka. DnexkrpoauHnamuka / M. H. laxmaes, B. ®@. Ilunos. — M.:
IIpocsemenue, 1989. — 255 c.

7. IEPEYEHB PECYPCOB
WH®OPMALMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», IPO®ECCUOHAJBHBIX BA3 JAHHBIX U
WH®OPMALMOHHBIX CIPABOUYHBIX CUCTEM, HCIIOJIb3YEMBbIX
MMPU OCYIIECTBJEHUU OBPA30BATEJBHOI'O MTPOILIECCA
MO IUCHUIJINHE

7.1 llepeyenb pecypcoB HHPOPMANMOHHO-KOMMYHHMKANUMOHHOI ceTtHn «UHTEpHETY,
HEeO00XOAMMBIX /151 OCBOEHHS TUCHUILINHBI

1. XKypnainsr:
http://www.schoolpress.ru/ - ®usnka B mIKoie
https://fiz.1sept.ru/fizarchive.php - ®u3uka
https://www.elibrary.ru/title about.asp?id=9870 - YueOnas ¢pusnka
http://www.edu-potential.ru/ - [Torernuain http://www .kvant.info/ -
Kganr https://www.ufn.ru/ - Yenexu ¢puznyeckux Hayk
https://www.elibrary.ru/title about.asp?id=9220 - ®usudeckoe oOpazoBaHUEe B By3ax
https://iopscience.iop.org/iournal/0031-9120 - Physics Education
https://iopscience.iop.org/iournal/0143-0807 - European Journal of Physics
https://aapt.scitation.org/iournal/aip - American Journal of Physics
https://aapt.scitation.org/iournal/pte - The Physics Teacher
2. denepalibHBIC TOCYAAPCTBEHHBIE 00pa30BaTENbHBIC CTaHAAPTHI: https://fgos.ru/
3. ®dwusuka B OTIBITaxX u IKCIIEPUMEHTAX:
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
4. Enunas xosyuiekuus 1u(poBbIx o0pa3oBaTenbHbIX pecypcos: http://school-collection.edu.ru/

7.2 IlepedyeHb He0OXOAMMBIX NPO(EeCCHOHAJBHBIX 0a3 MaHHBIX M HMH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

Hayunas snexktponnas 6ubimoreka eLIBRARU.RU IlomnoTekcroBas, pedeparuBHas 6aza maH-
HbIX. Pexxum moctyma https://elibrary.ru/defaultx.asp

Me:xBy30BCKas 3NIeKTpoHHas oubnuoreka. Pexxum nocryna https://icdlib.nspu.ru/

DneKTpoHHas OuOIMoTeYHas cucTeMa «3HaHuyM». Pexxum moctyna https://new.znanium.com
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http://www.schoolpress.ru/
https://fiz.1sept.ru/fizarchive.php
https://www.elibrary.ru/title_about.asp?id=9870
http://www.edu-potential.ru/
http://www.kvant.info/
https://www.ufn.ru/
https://www.elibrary.ru/title_about.asp?id=9220
https://iopscience.iop.org/journal/0031-9120
https://iopscience.iop.org/journal/0143-0807
https://aapt.scitation.org/journal/ajp
https://aapt.scitation.org/journal/pte
https://fgos.ru/
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
http://school-collection.edu.ru/
https://elibrary.ru/defaultx.asp
https://icdlib.nspu.ru/
https://new.znanium.com/

8. METOJIMYECKUE YKA3AHMS U YYEBHO-METOJNYECKOE
OBECIEYEHUE JIJISI OBYYAIOIINXCS IO OCBOEHMIO
JUCHMIIJIUHBI

I[I/ICL[I/IH.HI/IHa peanmyeTc;I B COOTBCTCTBUHU C yKaBaHI/IHMI/I «MCTO,Z[I/I‘-IGCKI/IG peKOMeH,Z[aL[I/II/I
10 OpFaHI/I?)aI_[I/II/I 06pa3013aTeanoro HpOL[GCC@. HpI/I OCBOCHUM JUCHUIIINHBI), paSMCH_IGHHBIMI/I B
OUOC unctutyTa (€10s.ggpi.org).

Meroandeckue peKkoMeHIaIuu JUisl padoThl ¢ HHBANMKAaMu U uriamu ¢ OB3 pa3menieHs! B
OUOC unctutyTa (€10S.ggpi.org).

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, IPOTPAMMHOE
OBECIIEYEHUE, HEOBXOAUMOE JJIs1 OCYIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE

VYuebnslit kopryc 1, aynuropun 201, 211, 206.
[onHbIit EpedeHb MaTepUaIbHO-TEXHUYECKOM 0a3bl M MPOrpaMMHOT0 oOecIeyeHus pas-
mernieHbl B OMOC uHcTUTyTA (€10S.2gpi.org).

10. PEVUTUHI -ILJIAH OLIEHKH YCIIEBAEMOCTU ACIUPAHTOB

3a Qakt mocemeHus 3aHATHIA Oamiabl He cTaBsATca. PeWTHHr (opMupyercs Ha OCHOBE
OLIEHOK 3a ycmHuble cobece006anus, GbINOIHeHUe 3a0aHUl NPAKMUYeCKUX 3aHamull, CamMoCmosl-
menvHyio pabomy acnupanma no oucyuniune. OLEHKAa BCEX BHJOB AEATEIBHOCTH acIUpPaHTa
OCYILECTBIISICTCSI HA OCHOBE MATUOAIUIbHOM IIKaibl. OLEHKH, MMOJyYeHHbIE TT0 BCceM (hopMam Te-
KYIIIETO KOHTPOJIS,, CyMMHUPYIOTCSI ¥ YIUTBIBAIOTCS IIPU BHICTABICHUH 3a4ETa.
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JIucr perucrpanum u3MeHeHui u nonojiHeHui Kk PII/{
(pukcupyroTCs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] Ha4ajloM yuyeOHOTo Troja,
pY HEOOXOIMMOCTH BHECEHHSI U3MEHEHHH Ha CIIEAYIOIINHN TOI -

o opMIIIeTCS HOBBIN JIMCT H3MEHECHU )

Ne COI[ep)KaHI/Ie HN3MCHCHUA ﬂaTa’ HOMEp Tpo- HaTa, HOMEp Mpo-
LI TOKOJIa 3aCeJIaHMs [TOKOJa 3acedaHus]
kadenpsl. [loamuce coBeta ¢akynbTeTa.
3aBenytomero |[lognmuck JIeKaHa
Kadeapon (dbakynpTeTa
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[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEJCTB 11O IUCIIUTIJINHE
PECYPCBI OKCIIEPUMEHTAJIBHOT'O U3YYEHUSA
®U3NYECKHUX SABJEHUA

1. DoHJ OLEHOYHBIX CPEACTB JJIfl TEKYILEro KOHTPOJISl YCIIeBAE€MOCTH, IPOMEKYTOYHOM
aTTeCTAlMHU M MOCTUTOrOBOr0 KOHTPOJISI 110 AUCHHUILIMHE

1.1. Hacrosmmit @®onnx oneHounslx cpeacts  (POC) mo gucnumamHe  «Pecypcbl

9KCIIEPUMEHTAIILHOTO U3yYeHUs! (GU3NUECKUX SBICHUI ABIISETCS HEOThEMIIEMBIM MTPHIIOKEHUEM

K pabouell mporpaMMe AUCHMILTUHBI «Pecypchl AKCIEPUMEHTaIbHOTO H3Y4YeHHs] (PU3NYECKUX

spineanity (PITJ]). Ha mannbpiit @OC pacnpocTpaHSIOTCS BCE PEKBU3UTHI  YTBEPIKICHHS,

npeacrasiieHHblie B PIIJ] mo naHHOM nUCIUIIIIMHE.

1.2. OueHuBaHuE BCEX BHUJIOB KOHTPOJIS (TEKYILEro, MPOMEXYTOYHOIO, OLIEHKA OCTAaTOYHBIX

3HAHUH U yMEHUI1) OCYILECTBIISCTCS 10 S-0aNIbHON IIKaje.

1.3. Pe3ynbTaThl OLIEHUBAHUS TEKYIIETO KOHTPOJISI YUUTHIBAIOTCS B PEUTHHTE.

2. IlepeuyeHb KOMIETEHUM C YKa3aHUEM Pe3yJIbTATOB C(POPMUPOBAHHOCTH KOMIIETEHIM I
B Mpouecce 0CBOeHMsI 00pa30BaTeJIbHOI NMPOrpaMMBblI

[1K-1 T'oToBHOCTH K pa3pabOTKe Y4EOHBIX JMCIHIUIMH, MOAYJICH U WX Y4eOHO-METOIUYECKOTO
oOecrieyeHus B 001acTH (pu3nueckoro oopa3oBaHusL.

3Haer HOpMaTHBHYIO 0a3y pa3paOOTKM  y4yeOHBIX  JUCHMIUIMH, MOIyJeH U  ux
y4e0HO-METOIMYECKOTO 00eCTIeUeHUSI.

YMeer pa3pabareiBaTh yueOHbIE NTUCIMIUIUHBI, MOAYJIH U UX Y4eOHO-MeToanvYecKoe odecreye-
HUE.

Baaneer ombITOM pa3pabOTKH Y4eOHBIX AMCLUUIUIMH, MOIYJEH M MX y4eOHO-METOAMYECKOTrO
o0ecreyeHusl.

[1K-3 I'0OTOBHOCTBH K HAay4YHO-HCCIIEI0BATEIbCKOM, MMPOCKTHON M Y4eOHO-TTPOPECCHOHAIBHON Jie-
ATEIILHOCTH B 00JIACTH TEOPUH U METOJMKU 00YUYEHUS U BOCTIUTAaHUA ((PHU3UKA).

3Haer:

- JIOCTIKEHUS U TPOOJIEMBbI Pa3BUTHUS METOAUKH OOy4eHHUs (DU3HMKE; OCHOBHBIE JTUTEpPATypHBIC
UCTOYHUKH IO TEOPUU U METOJAUKHU O0ydeHUS (PUBHKE;

- OCHOBHBIC METOJIUKH JUATHOCTHKH JTOCTHKEHUH MIKOIHHUKOB; HAM0O0JIee N3BECTHBIC METOTUKH
HKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS MPOLIECCOB 00yUeHHs (pusmke.

Ymeer:

- (opmynupoBaTh Hay4YHbIE 337a4d B 00JACTH TEOPUH M METOAMKH 00ydeHus (usuke, pazpada-
THIBaTh METOJAMKH HCCIIEOBAHNUS, TIOTyYaTh ¥ aHATU3UPOBATh AKCIIEPUMEHTaIbHbIE JaHHbIE;

- paspabarbIBaTh METOAUYECKUE MPOEKTHI, KOTOPHIE 00J1aal0T AJIEMEHTaMU HOBU3HBI; IIPOBEPATH
uXx 3QHEeKTUBHOCTH B TIEAArOrMIeCKOM SKCIIEPUMEHTE;

- CaMOCTOSTENIbHO paboTaTh ¢ HAYYHOM M HAYYHO-METOJIUYECKON IUTEpaTrypor (0hOopMIIATH
CIUCOK JINTEpaTypbl, MOJOUPATh TEOPETHUECKHE apTyMEHTHI IS JT0KA3aTelIbCTBA THUIIOTE3bl U
Ap.);

- oopMIIATE pe3yabTaThl HAYYHO-METOJIWYECKOW pabOThl B BHJIE HAYYHOTO JIOKJIANa, CTAThH,
pedepata, AuccepTanum.

Baageer:

- ONBITOM IOCTAHOBKH W PEIICHHs] HAyYHBIX 3a7a4 B OOJIACTH TEOPUH U METOIUKH OOYUICHHUS
¢dusnke, pa3pabOTKM H peanu3alil METOJUKH HCCICIOBaHUs, TMONYyUYeHUs M aHaIu3a
OKCIIEPUMEHTATBHBIX JTaHHBIX;

- HaBBIKaMH U OMBITOM pa3padOTKH METOAMYECKUX MPOEKTOB, 001aIal0lUX 3JIEMEHTAMU HOBHU3-
HBI; IPOBEPKH UX 3PPEKTUBHOCTH B MEAArOTMYECKOM IKCIIEPUMEHTE;
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- HaBBIKAMH CaMOCTOSITEIbHOM pabOThl ¢ HAYYHOM M HAYYHO-METOJIUYECKOI JIMTepaTypoil Ha
JTanax MoMucKa, U3y4eHus, KpUTUIECKOTO aHaIn3a, 0hOpMIICHHUS;

- ONBITOM O(QOPMIICHHS Pe3yJbTaTOB HAyYHO-METOANYECKON paboThl B BUAE HAYYHOTO JTOKJIAMA,
CTaThu, pedepaTa, AUCCEPTALIH.

3. Conep:kaHue OLCHOYHBIX CPEACTB TEKYyIIero KOHTPOJIS U KPUTepPUH UX OLleHUBAHUS

3.1. Texywuti KoHmpoab OCYHNIECTBIISIETCA IMpENoJaBaTesieM AUCUUIUIMHBI MPU MPOBEICHUHN
3aHATUH B clenyromux (opmax: ycTHOe coOeceloBaHHE, OLICHKA BBHINOJHEHHUS 3alaHuil Ha
MPAKTUYCCKUX 3aHATUAX, OLICHKA CaMOCTOSTEIHLHOU paGOTBI aclpaHTa 1o JUCHHUIIIINHC.

3.2. @opmbl meKkyujeco KOHMpPO U Kpumepuu Ux oYeHU8aHus
®opma koHTpoJ 1 - YcTHOE cobecenoBanne

Tunosoe ycTHOE cobeceoBaHMe

ITpoBepsemsbie komnerenuuu: I1K-1, ITK-3.

BpewMs oTBeTa Ha MOCTaBIECHHBIN BOIPOC HE Oojiee 1| MUHYTHI.
Kputepuu orieHMBaHUs: HCUEPIBIBAIOIINNA OTBET - 5 0a/UIOB; OTBET C HETOYHOCTIMH - 4 Oaia;
YIOBJIETBOPUTENBHBIN OTBET - 3 Oajia; HeBEpHBIN OTBET - 2 Oalijia; OTCYTCTBHE OTBETa - 1 Gai.

Bonpocbi cobecedosanus popmyaupyromesi CO2NACHO COOEPHCAHUIO TEKYUOHHBIX U NPAKIMULECKUX
sauamuil (n.3.2. u 3.4. paboueil npoepammut).

Tunosoe cobecedosanue no meme «Hayqﬁoe HUCCIICAOBAHUEC CUCTEMBI ICMOHCTPALIMOHHOI'0 3KC-
MNEpHUMCHTA C 3JICKTPOMAIrHUTHBIMH BOJIHAMMY.

1) B yem npeumyiecTBo JUIOJIBHOTO T€HEPATOPA AIEKTPOMArHUTHOTO U3IIy4EeHUS?

2) B 4eM coCcTOUT HENOCTATOK HUCIIOJIb30BAHUS PYNOPHBIX aHTEHH IIPU U3YYEHUU IIEKTPO-
MarHMTHBIX BOJIH.

3) UYewm oOycrnoBieHo ucnonabzoBanue 4actotel 430 MI' B yueOHOM (PU3NUIECKOM KCIIEPH-
MeHTE?

4) Kakwue 9acTOThI paAHOBOJH HUCITOIH30BATUCH PAHBIIE U UCIIOIH30BAIUCH cerldac?

5) B dem npeumyIiecTBa U HEAOCTATKH METPOBBIX PAIUOBOJIH B YYCOHOM SKCTIEPUMEHTE?

6) Yem oOycnoBieHa MUHUMAaJIbHAS U MaKCUMAaJIbHAsI MOIIIHOCTh U3TYYEHHUSI HUCIIOJIb3yEeMBbIX
puoOpoB?

®opma KOHTPOJIS 2 - BeITOTHEHNE 33JJaHU HAa TPAKTUYECKOM 3aHATHH
Tunossie npakTuueckue 3aaanus [Iposepsiembie komnereHuuu: [1K-1,
[TK-3.

Bpewms BeInOIHEHN 3aaHUI: B TECYCHUE IIPAKTUYECCKUX 3aHATHUM.

Kpurepun oneHnBaHus: 3aJaHUE BBINOJIHEHO CAMOCTOSITENILHO, MHUIIMATUBHO, IPUMEHUTENBHO K
TEMe TUCCEPTALMOHHOTO UCCIIEJOBAHUS - OTIUYHO, IPUMEHEHHE K ITPOo0ieMe TUCCEPTALIMOHHOTO
UCCJIEOBAHMS BBI3BAJIO TPYAHOCTH, HO B LIEJIOM 3aJaHUE BBIIOJHEHO HAa BBICOKOM YPOBHE -
XOpOIIO; PENpOAYKTUBHBIA IOAXO0J, OCBOCHBI TEPMHHBI, HaljeHa wuHOpMalUs - YaAO-
BJICTBOPUTEIIBHO.

Tunosvie 3a0anus no meme «Pa3BUTHE SKCIIEPUMEHTAILHOM KOMIIETEHIIMU NPU OOyYEHHH B Ma-
TUCTpaType».

1) OxapakTepu3yiTe CHCTEeMY ITUCHMIUIMH MarucTpaTypsl Mo HampasieHuto «dusnyueckoe ob6pa-

30BaHue, peanuzyemomy B [ TTIN, popmMupyroiyro sKCriepuMeHTaTbHYI0 KOMITETCHIIMIO YIUTEIIS
bu3uKY.
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2) CucteMaTu3upyiTe BUABI 1ATEIBHOCTH MaruCTPAHTOB, 3aMIOJIHUB TaOIUILYy

J (M CUUTITHHBL JlesITenbHOCTh  CTYJIEHTOB, 00eCIeYnBarOIIast
A3BUTHE SKCIIEPUMEHTAIBHON KOMIIETCHIIUU

JIMCIUIIINHBI 0053aTeIbHON YacTH YICOHOTO

JIMCIMIUTMHEI 110 BBIOOPY
Bueayautopnas pabota

®opma koHTpoJsi 3 - OreHKa caMOCTOSITEIIPHOM PabOThl acupaHTa MO JUCHUTUINHE THIoBbIe

3aJjaHu Ui caMocTosiTeNnbHON paboTsl [TpoBepsiemble komnerenuuu: [1K-1, TTK-3.
Bpemsi BbINOIHEHUS 3a7aHMil: BBINOJIHSAETCS B TEUEHHE BPEMEHH, OTBEJEHHOIO HAa CaMOCTOSI-
TEJBbHYIO paboTy MO TeMe, MPOBEPSETCS Ha MPAKTHUECKUX 3aHATHIX.

Kpurtepun oneHMBaHUS: 3aJJaHUE BBINOJIHEHO CaMOCTOSTENIBHO, HHUIMATUBHO, IPUMEHUTEIBHO K
TeMe TUCCEPTALMOHHOTO MCCIEOBAHUS - OTIMYHO, IPUMEHEHHE K IpobiaeMe AUCCepTaIMOHHOTO
HCCIIEA0BAHUS BBI3BAJIO TPYIHOCTH, HO B LIEJIOM 33JaHHUE BBIIOJHEHO HAa BBICOKOM YpPOBHE -
XOpOIIIO; PENPOAYKTUBHBIA I0OJX0Jl, OCBOCHBI TEPMHHBI, HalgeHa HH(OpMAIUs - yJOBIETBO-
PUTEIBHO.

Tunosoe 3a0anue no meme «Pa3BuTHE HKCHEPUMEHTAIBHON KOMIIETEHIIMM MpU OOyuYeHUH B Ma-
THCTpaType»

1) Camoananu3 (GopMUPOBAHHUS IKCIEPUMEHTATHLHON KOMIIETEHIIMU C HWCIOJIb30BAHUEM CIEIY-

I0IUX padoT.

1. Maiiep B.B., KomeeB I'.B. MukpoMoniHeiii nepeiaTyuk s ONBITOB C BOJHAMHU ACIU-
METPOBOTo Auana3ona // YueOnas gusuka. - 2018. - Ne 2. - C.25-27.

2. Komees I'.B. MeTtoauka u3y4eHHUs 3JIEKTPOMArHUTHBIX BOJH B Kypce oOmmied (u3uku:
Marucrepckas aucceprauus. - I'masos, 2019. - 111 c.

3.  Maiiep B.B., Bapakcuna E.U., BacunseB U.A., Komees I'.B. Kommuiekt mpubGopoB s
JIEMOHCTPAIIMOHHBIX OMBITOB C JIEKTPOMAarHUTHBIMU BoJHaMu // @u3uka B mkoie. - 2019. - Ne 4,
- C.41-46.

2) AHanu3 SKCTIEpUMEHTATEHON KOMITETCHIIMH YIUTEINSI (PU3UKH TI0 CIEAYIONIeH padoTe.
I'mnemanoBa E.H., BeperennukoBa E.A. DiekTpoMarHWTHbIE BOJIHBI M WX CBOWCTBAa Ha
mKoiasHOM ypoke // IIpobmembr yueOHOTo ¢uszmdeckoro s3xcnepumenTa: COOPHUK HayIHBIX
TpyaoB. Beimyck 30. - M.: UCPO PAO, 2019. - C.12-14.

4. Copaep:kaHue OLEHOYHBIX CPEACTB NMPOMEKYTOYHOH aTTecTAllMM M KPUTEPUH UX OLleHU-
BaHUs

4.1 IIpomesicymounaa ammecmayus nposooOumcs B BUE 3a4era.

4.2. Cooeporcanue 0YyeHOYHO20 CpeoCcmea

IIposepsiemblie komnerennuu: 11K-1, ITK-3.

[IpumepHbIe BOPOCHI U 3aJaHUS 3a4ETY.
Teopemuueckoe 3adanue. CTpyKTYpUPOBAaHHO, UCTIOJIb3Ys TaOJIUIIbI, CXEMbI, PUCYHKH, KOHKPETHBIE
MIPUMEPBI, U3JI0KUTE COJEPKaHUE TEOPETUYECKOTO BOIIPOCA.
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1. Beeoenue.

1.1. DkcnepuMeHTalbHOE N3YYeHHE (PU3HUCCKUX SIBJICHHUM.

1.2. Cucrema pecypcoB KCIIEPUMEHTATBLHOTO U3YUCHUS (PU3UICCKUX SBJICHUH.

2. Hayunas oesmenvHocms 6 0b1acmu yuebHO20 (huzuyecko2o IKCnepumMeHma.

2.1. Metomosorust HAy4HOH ACSATEIHPHOCTH B 001aCTH Y4eOHOT0 (PU3NUECKOT0 SKCIIEPUMEHTA.

2.2. HayuyHoe wucclneqoBaHUE CUCTEMBI JEMOHCTPALIMOHHOIO SKCIIEPUMEHTA C 3JIEKTPOMArHMT-

HBIMH BOJTHAMH.

2.3. HayuHnas nesTeqbHOCTh IPU CO3JaHUN YUeOHBIX (PU3HUUECKUX MPUOOPOB.

2.4. lTlpumeHeHUE KOMITBIOTEPA B y4eOHOM (PU3NYECKOM 3KCIIEPHUMEHTE.

3. OkcnepumeHmanvHas KOMREMeHYUus yuumeinsi Qu3uUKu.

3.1. Pa3BuTHE SKCIIEPUMEHTAIHHONM KOMIIETEHIINH HAa YPOBHE 00yUYeHMsI B OakamaBpHare.

3.2. Pa3ButHe S3KCIEpUMEHTAILHON KOMITETCHIIMH MPU 00YYECHUN B MarucTparype.

3.3. Kypcsl noBeiteHust KBATU(GUKAITUN YIUTEICH PUBHKH.

4. Ilpoexmuas desmenbHOCMb NO u3uKe.

4.1. HayyHO-METOIWYECKHUE CTAThH JIJIsl TIPOCKTHOM JEATEILHOCTH 1O (DU3UKE.

4.2. JlumakTH4ecKue pecypchl MPOSKTHOM ACSITEIBHOCTHU 10 (HU3HKE.

4.3. CoBpeMEHHbIE JTOCTWKCHUS HAyKH, TEXHUKH U TEXHOJOTHMH B MPOCKTHON IEATEIBHOCTH
y4amuxcs no Gpusmke.

IIpakmuueckue 3a0anus.

1) TIK-1. OxapakTepu3syiite y4eOHO-METOAMYECKOE OOECIIEYeHHE OCBOCHMS AIIEKTPOMArHUTHOM
Teopun MakcBemta B 6a30BoM Kypce ¢usuku. [Ipemnoxure yaeOHO-MeTonndeckoe obecre-
YEHHE 3JIEKTPOMArHUTHOW TeopuH MakcBeia, I03BOJIAIOIIEE OCYLIECTBUTh €€ IKCIIEPUMEH-
TaJIbHOE  MW3y4yeHMEe Ha  ypokax  ¢usuku. Onummre  pe3yabTaTbl  BHEAPEHHS
yu4e0HO-METOINYECKOr0 00ecTieueHus AIEKTPOMarHuTHOM Teopun MakcBesuia, mo3BOJISIONIErO
OCYIIIECTBUTH €€ IKCIEPUMEHTAIbHOE U3YUYEHNE Ha YPOKaxX (PU3HKH.

2) TIK-3. CTpyKTYypupOBaHHO H3JI0KUTE IOCTHKCHHS W MPOOJIEMbI METOJMKU HU3YyYEHUS DJICK-
TPOMarHUTHOM Teopuu MakcBesia B 06a3oBoM kypce ¢uzuku. CHopMynmupyiTe KOHKPETHBIC
po0JIeMbl, pelieHrne KOTOPBIX 00ECHeUnT IKCIEPUMEHTAIbHOE U3yUYEHUE 3JIEKTPOMArHUTHON
Teopur MakcBeia Ha IKOJIBHBIX ypokax. [lepeuncnure, kakue npodiemsl Bam yxe yaanock
pelIUTh B HANpaBICHUH pPa3padOTKH METOIUKU SKCIEPUMEHTAIBHOTO H3y4YeHUS DIIEK-
TPOMAarHUTHOM TeOpUH MakcBeslla Ha NIKOJIbHBIX YPOKaX.

4.3. Kpumepuu oyenusanusi cqhopmMupo8aHHoCmu KoMnemeHyui

Yooenemsopumenvuulii  (nopozogulil) ypoeeHb: AacIUPaHT BOCHPOU3BOJUT I€Jarornyeckue,
¢du3nyecKkre M METOAMYECKHE TEPMUHBI, JAET OIpeAeTeHHUs] MOHSATHI, 3HAeT Kiaccu(UKaIuy,
(hOpMyIIUPOBKY TPUHIIUTIOB.

basoevuii  (npoosunymulil) ypoeens: aclUpaHT aHAIW3UPYET, CPaBHUBAET, BBINOIHSIET IOUCK
nH(pOpMaLuY, TPUMEHSET 3HaHUs JJIs IUTAHUPOBAHMSI, BBIACIISET TJIaBHOE.

Tlogvluennviti (8blcoKull) ypo6eHb: ACHUPAHT MPHUMEHSET 3HAHUS U yMEHUS Ui KOHKPETHBIX
CUTYallUi, CBSI3aHHBIX C TEMOW JMCCEPTALMOHHOTO UCCIIEI0OBaHMs, CHCTEMaTH3UPYeET, 0000111aeT.

5. Coaep:kanue OLEHOYHBIX CPeACTB VIS NPOBEPKH CHPOPMHMPOBAHHOCTH KOMIIETECHIIUH
(KOHTPOJIb OCTATOYHBIX 3HAHUI, YMEHHI U HABBIKOB) U KPUTEPUH MX OLIEeHUBAHUS

3ananus nas npopepku komnereHuuu IMK-1 T'oToBHOCTH K pa3paboTke YUeOHBIX NUCIMIUINH,
MOJyJIel U UX y4eOHO-MEeTOqUecKoro odecneyeHus B 001acTu pU3nIecKoro o0pa3oBaHusl.

3aoanue. CripoeKTHUpPYHTE CHUCTEMY YUYEHHYECKUX MPOEKTOB, 00ECIIEUUBAIONINX MOBBIIICHHE Ka-
4YecTBa U3YUYCHHS SJIEKTPOMAarHUTHBIX BOJIH B LIKOJIE.
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3HaeT HOpMaTUBHYIO 6asy  [Ymeer paspabarbiBaThBiIazieeT  OmbITOM  pa3pabOTKH
pa3pabOTKH y4eOHBIX TUC-  [yueOHbIE JUCLUATUIMHBLYYCOHBIX AUCUUIUINH, MOAYJIEH U UX|
LIMIUTMH, MOYJIEH 1 UX MOAYyIM W HMX y4eOHO-y4eOHO-METOIHMYECKOTO obec-
y4eOHO-METOIMYECKOTO METOIHIECKOTO obecme-[IeYCHHUS.

o0ecrneueHusl. YeHHE.

Oxapakrepusyiite yueoHo-  |[Ipemnoxute yaeOHO- OnuiuTe pe3yibTaThl BHEIPEHUS

yu4eOHO-METOIMYECKOTo obecreue-
HUSI QJIEKTPOMArHUTHOH TEOpUU
MakcBeiuia, MO3BOJISOIIETO OCY-
[IIECTBUTH €€ IKCIIEPUMEHTAILHOE
M3yueHHe Ha YpOoKax (PU3MKH.

METOIUUECKOE 00ECIIEUCHHE [METOIUYECKOe 00eceueHe
OCBOCHMS JJIEKTPOMAarHUTHOM [DJIEKTPOMarHUTHOW TEOPUHU
Teopun MakcBena B 6a30BoM|MakcBesuia, Mo3BOJISIONIee
Kypce pHU3UKH. OCYILIECTBUTH €€
DKCIICPUMEHTAILHOE
3ydeHHue Ha ypokax (u-
3UKH.

3ananus a1 npoBepku kommnereHunu IIK-3 ['0TOBHOCTh K HayYHO-HCCIEA0BATEIBCKOM,
MIPOEKTHOU U yueOHO-TIPO(ECCUOHATBLHOM AeSITEILHOCTH B 001aCTH TEOPUH U METOJIUKU O0y4eHUS
¥ BocniuTaHus (pusuka).

3aoanue. CipoCKTUPYHTE TEAArOTMYECKUN SKCIIEPUMEHT, MO3BOJISIONINKA A0Ka3aTh (DaKT MOBHI-
IICHHsI KQUeCTBA M3YUEHHUs AIEKTPOMArHUTHBIX BOJIH.

(U3MKe; OCHOBHBIC JIH-
TepaTypHbIE HCTOUYHUKH
[0 TEOPHUH U METOIUKU
o0y4yeHus (u3MKe; Oc-
HOBHBIC METOJHMKHU JHa-
THOCTUKH  JOCTHKEHUU
[IKOJBEHUKOB; HauoOoJiee
W3BECTHBIE  METOIUKHU
HKCIIEPUMEHTATLHOTO

MCCIIEIOBaHUS  TpOLIeC-
cOB 0Oy4eHHS PU3HKE.

pa3pabaTbiBaTh METOAMKH HCCIIe-
NTOBaHUs, MOJy4aTh U aHAIHM3HPO-
BaTh YKCIICPUMCHTAJIBHBIC TaHHBIE;
pa3pabaThIBaTh METOANYECKHUE
MPOEKTHI, KOTOpbIE  O0JIAaroT
DIIEMEHTAMHU HOBU3HBI; TIPOBEPSITH
ux 9¢pdekTuBHOCT B IeAa-
TOTUYECKOM JKCIIEpUMEHTE; ca-
MOCTOATENBHO padoTaTh ¢ Hayy-
HOM U HAy4YHO-METOJIUYECKON JIu-
TepaTypoil  (0hOpMIISITH  CIIMCOK
MTEepaTyphl, TOAOMpATh Teope-
TUYECKHE apTryMEHTHI ISl JOKa3a-
TEJIbCTBA  THUIIOTE3BI W JIP.);
oopMIATh pE3yNbTaThl HAyYHO-
METOUYECKOW paboThl B BUJC
HAYYHOTO JOKJIaaa, CTaTbu, pede-

3HaeT: JOCTWKEHHS W [YMeeT: GOpMyIUpOBAaTh HAYYHBIE [Bjameer: ONMBITOM MOCTAHOBKH M
POOJIEMBI pasBUTHs 3ajadM B O0NACTH TEOPHH MW jpemreHns HAydHBIX —3a4ad B
METOIUKH 00y4eHHMs] MCTOAMKHM  OOy4eHHs — (QU3HKE, |oGnacTM TeOpUM M METONUKH

00ydeHus1 pusnke, pa3pabOTKH U
peanu3aly  METOAMKH Hccle-
TOBaHMsI, TMOJYYEHUs] U aHalln3a
DKCIIEPUMEHTATIbHBIX  JIaHHBIX;
HABBIKAMU U OIBITOM pa3paboTKu
METOTUIECKUX MIPOEKTOB,
00Jaaomux dSJIeMEHTaMUd HO-
BU3HBI, TPOBEPKU UX dPdek-
TUBHOCTH B TMEAaroru4ecKoM
PKCIIEPUMEHTE; HaBbIKAMH Ca-
MOCTOSITEIbBHOW ~ pabOThI c
HAay4YHOU u Hay4YHO-
METOJIMYECKON JIUTepaTypoil Ha
PTanax MOoucKa, U3y4eHHs], KpH-
TUYECKOT0 aHaiu3a, odopmiie-
HUS; OMBITOM O(QOPMIICHHS pe-
3YJIHTATOB HAYYHOMETOINIECKOM

paTa, TUCCCPTALHUH. paboTbl B  BHUAE  HAYYHOTO
noknana,  craThH,  pedepara,
CcCepTaLlny.

CTpyKTypUpOBaHHO
W3JI0KUTE JOCTHIKCHUS U
MPOOIEMBbI METOIUKHU
M3y4eHHs SJIEKTpoMar-
HUTHOU Teopuu Makc-
BeJuia B 0a30BOM Kypce
bU3UKH.

ChopmynupyiiTe KOHKPETHBIC
pOOJIEMBI, PEIICHHE KOTOPBIX
00€CTIeunT IKCTICPUMEHTAIIBHOE
W3ydeHHE AIEKTPOMArHUTHON
Teoprr MakcBeIia Ha IKOJIBHBIX
YpOKax.

[lepeuncnure, kakue MPOOIEMBI
Bam yxe ypaloce pemuTs B

HalpaBIeHUU pa3paboTKu  Me-
TOJIUKU HKCIEPUMEHTAIBHOTO
U3y4eHUS 3JIEKTPOMarHUTHOM

TCOpHUU MakcBemia Ha IIKOJIBHBIX

ypOKax

Kpurepun oueHuBanusi c(pOpMHUPOBAHHOCTH KOMIIETEHIH

Yooenemsopumenvuulii  (nopozogulil) yposeHb: AacIUPaHT BOCHPOU3BOJUT IEJarormyecKkue,
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(U3UYECKMe W METOJMYECKHE TEPMHUHBI, J1aeT OMpEICICHUsS TMOHATHH, 3HAET KiacCU(UKAIUH,
(hOpMYITUPOBKU MPUHITUTIOB.

bazoswiti  (npoosunymulil) yposens: acCIUpPaHT aHAJIU3UPYET, CPABHUBACT, BBHIMOIHIET MOUCK
nH(popMaLnY, TPUMEHSET 3HaHUs JJIs IUTAHUPOBAHMUSI, BBIACISET TJIaBHOE.

Tlosviwennsiii (8bicokuil) ypogeHsb: ACTUPAHT MPUMEHSIET 3HAHWS U YMEHUS Il KOHKPETHBIX
CUTYaIuH, CBSI3aHHBIX C TEMOM IUCCEPTALMOHHOTO UCCIIEeI0OBaHMs, CUCTEMaTU3UPYeT, 00001IaeT.
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