MunucrepctBo npocsetenus Poccuiickon denepanuu
HuwxHerarunbckuit rocyapCTBEHHBIN COLMAIBLHO-TIEIATOTMUE€CKUN HHCTUTYT ((uiIuan)
benepabHOTO TOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUS
«Poccuiickuii rocyapcTBEHHBIN MPo(dheCCHOHATBHO-TIEIarOTUYECKIUH YHUBEPCUTET

dakynpTeT €CTECTBO3HAHUS, MATEMATUKU U HHPOPMATUKU
Kadenpa ectecTBeHHBIX HaYK U (PU3UKO-MATEMATHUECKOTO0 0Opa30BaAHMUS

PABOYAA ITPOI'PAMMA JJUCLATTJIIMHBI
b1.B.01.1B.09.02 ®YHAMEHTAJIBHBIE OIIBITHI 110 ®U3UKE

VYpoBeHb BhICIIET0 00pa30BaHUS bakanaBpuar
HamnpasneHnne moaroroBku 44.03.05 Ilegarornueckoe oOpazoBaHuE
(c mByMS IpOo(UISIMU TOATOTOBKH )
[Tpodpunu EcrecTBO3HaHME U TONOIHUTEIHHOE
oOpaszoBaHHe
dopma 00yueHuUs Ounas
( )
[] , AOKYMEHT NOAMNUCAH
OJIEKTPOHHOU
noarmcoero
prony
CepTudomkar:

2FF4095D1500DC80EC115E896D9BA2E6
Bnapeneu: MNMonseuHa Onbra BaneHTnHOBHA
Hencrteutenex: ¢ 09.02.2022 go 02.02.2023

Hwxann Tarnn

2021



Pabouass mporpamma mucuurummHbl «®yHIaMEHTabHBIE OMBITHI MO (u3ukey. HukHwmit
Tarmn: HwkHeTarunbCKUi TOCYAApCTBEHHBIM COLMAIBHO-TIEAATOTHYECKUN MHCTUTYT ((uinan)
OI'AOY BO «Poccuiickuit TOCy1apCTBEHHBIA MPOQPECCHOHATBHO-TIEIATOTHYECKU YHUBEPCUTETY,
2021.10c.

Hacrosimmass mporpamma cocTaBi€Ha B COOTBETCTBUU C TpeOOBaHHAMHU (enepaabHOro
TOCYZapCTBEHHOTO 00pa30BaTeIbHOrO CTaHJApTa BBICHIETO OOpa30BaHMS 10 HAIPaBICHHUIO
noarotoBku 44.03.05 Ilenarornueckoe oopazoBanue (¢ AByMs npodmisiMu noarotoBku) (Nel25 ot
22.02.2018).

ABTOp: KaHAMUJAT Ne/. HAYK, ToueHT kadenapst EHOM H. N. baxxenosa

Ono6pena nHa 3acenannu kapenpsl EHOM. [Iporokon. Ne 7 ot 18 mapra 2021 .

@x.v
3apenyrommii kapenpoit EHOM O.B. IlongBuna

PexomeHnmoBaHa K TI€4aTH METOJMYECKOM KOMHCCHEH (haKyJIbTeTa eCTeCTBO3HAHUS,
MareMatuku U uHbopmatuku 02 anpens 2021 r., mpotokos Ne 5.

_(EA%
IIpencenarens Metoaumueckor komuccun PEMU % H. 3. KacumoBa

© HuxHeTarnibCKui rocyJapCTBEHHBIN COLMAJIbHO-
neAarornyeckuil MHCTUTYT (duianan) gpenepalbHOro
roCyJapCTBEHHOI'O aBTOHOMHOT'O 00pa30BaTeIbHOTO
yapexaeHus Beiciiero oopazoBanus «Poccuiickuit
TrOCYJIapCTBEHHBIN MpodhecCuoHaTbHO-TIEIarOrMueCKuit
yHUBEpcUTeT», 2021.

© baxenosa Mpuna lBanosHa, 2021.



COJAEP)KAHUE

1. Lenb 1 3a1a41 OCBOCHUS TUCIIHTIIIHHBL. . . ...t et eteneenee et eaeeate et eteaaeeeeaeeaeenaanaas
2. MecTo IUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON MPOTPAMMBL. ... .enueeeeeneenennen.
3. Pe3ynbTaThl OCBOCHMSI TUCIIUTIIIIHDBL. . .« .. e eue et eetente et eneet e et et e e et eaeeeteaaeenaenans
4. CTpYKTYpa U COJIEPKAHUE TUCIIUTITHHBL. . .« .\ veettenteenteenteenteenneeanneeneenneeenneennens
4.1. O0BbeM AUCIUIUIMHBI U BUJIBI KOHTAKTHON M CAMOCTOSTEIBLHOM pabOTHI..............
4.2.Conep:kaHue ¥ TEMAaTHYECKOE TNIAHUPOBAHUE JUCIUTIITMHBL. ... 'vevneeeeneeenaeennnsn.
4.3. ComeprkaHue pa3aesioB (TEM) TUCIIHTIUTAHBL. . ... ..uueeseenseeeneeeneenneeanneenneeananns
5. O0Pa30BATEIBHBIC TEXHOIOTH . ...\t uttenteeneeennee et enee e enteeaneeenteenneeeneenneenes
6. YUECOHO-METOAMUCCKUE MATCPHAIIBL. . ...t useeneseenteenaeenseeneeenneenneeaneeanneenneeannens
6.1. 3anaHusa U METOJUYECKHUE YKA3aHUS 110 OPraHU3alUK U IPOBEICHUIO
MPAKTHUECKIX BAHITHI . ... .tettnt ettt ettt et et et e et et e et e e e et e e eaeans
6.2. 3a7aHns ¥ METOIMYECKHE YKAa3aHUs IO OPTaHU3aMN CAMOCTOATEIbHOM paboThI
o )1 3
7. Y4eOHO-METOINYECKOE U HHDOPMALTMOHHOE OOCCTICUCHUEC. ... vvenreeeenreaneanaannennnnn,
8. MarepHallbHO-TEXHUYECKOE O0CCIICUEHNUE JUCTIUILITIHBL. . ..t uveneeeeeeneeneeneaneenaennen,
9. Tekyast aTTECTAIUS KAUECTBA YCBOCHUS BHAHMM. ... \vvvteenteenttennieeieeneenneenneannns
10. ITpPOMEKYTOUHASL ATTECTALIHS . . ..« e euveeneee ettt et e aeee et eaae e et e e e eae e eae e eaeeeneeaans



1. EJIb U 3AJTAYY OCBOEHUA JUCHUIIJINHBI

OcHoBHas medab Kypca — (dopMupoBaHue NTpOPECCHOHATBLHON KYJIbTYphl OyayIIux
YUUTENCH JUIsl POBEACHUS YI€OHO-BOCITUTATENILHON paOOThI ¢ YUAIIMMHUCS B Mporecce 00ydeHus
buzuke.

B nporiecce u3ydeHus Kypca pemaTes CleayoIiue 3a1a4u:

® YCBOGHHE CTYACHTAMH OCHOBHBIX OTalOB HCTOPUU  PA3BUTUS  (QU3UKH U
COOTBETCTBYIOIIUX MM COCTaBOM (PYHIAMEHTAIBHBIX (DU3MUECKUX HKCIEPUMEHTOB Ha OCHOBE
peanu3aiyy IPUHIUIIA UCTOPU3MA KaK JUIaKTUYeCKOTO MPUHIIAIIA B 00y4YeHUH (PpH3HKe;

® O03HAKOMJICHHE CTYJCHTOB C METOJIUKOW TpoBeneHUS (DyHIaMEHTaIbHBIX (U3UUYESCKHX
OKCIIEPUMEHTOB U MIX POJIBIO B Pa3BUTHH (PU3UKHU.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

Hucuummuaa 51.B.01./1B.09.02 «®yHmaMeHTaIbHbIC ONBITHI IO (DU3HKE» SBISETCS YaCThIO
y4eOHOro IIaHa Mo HarpasiieHuto noarotoBku 44.03.05 Ilenarormdeckoe obpazoBaHue (C AByMs
npoQUIsIMU  TOATOTOBKH), mpodmmm «EcTecTBO3HaHME W JOMOJHHUTEIBHOE OOpa3oBaHUE.
Huctunnuna «®DyHaaMeHTanbHble ONBITHI MO (u3uke» BKIoyeHa B biok b.1 «Jlucuumnuasl
(Momynu)» W SIBIAETCS COCTaBHOW yacThio pazaena bl.B. «BapuaruBhas uacte», b1.B.JIB
«Jductununel o BeIOOPY». Jducnumuna peanusyercs B HTT'CIIM Ha xadenpe ecTeCTBEHHBIX
HayK B (PU3UKO-MATeMaTHICCKOT0 00pa30BaHusI.

Kypc wurpaer BaxkHylO poiib B MOATOTOBKE yuuTened pusuku u nundopmaruku. M3yyenue

Kypca 0azupyeTcs Ha 3HAHUAX, IPUOOPETEHHBIX CTYJCHTAMU IPU U3yYCHUHU Kypca (pU3HuKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

JlucuuiuinHa HampaBlieHa Ha (OpPMHpPOBAHWE W PA3BUTHE CICAYIOIIUX KOMIICTCHIIMA W
WHJUKATOPOB TOCTUKEHUS KOMIIETCHLINN

VK1. Crocoben
OCYIIECTBIISATH MOUCK,
KPUTUYECKUH aHaIu3

U cuHTe3 nHdopmaruy,
MIPUMEHSATH CHCTEMHBIH
TIOJXOM TS PEIICHUS
MIOCTABJICHHBIX 3324

MNVYK 1.1. 3HaeT OCHOBHbIC HCTOYHHUKU M METO/IbI TOMCKA HHPOPMAIHH, HEOOX0TUMO# 15t
pelIeHUs TOCTaBJICHHBIX 3a/1a4

NVYK 1.2. YMeeT ocymecTBISITh MOUCK HH(OPMAIMH [UIsl peLIeHHs IIOCTaBJICHHBIX 3371a4,
IIPUMEHSTh METO/IbI KPUTHUECKOTO aHATH3A M CHHTEe3a HH(OPMAIINT

NVYK 1.3. 'paMOTHO, JIOTHYHO, apTYMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYKICHUS 1
OLICHKH; OTIN4YaeT (HakThl OT MHCHUH, HHTEPIIPETAlli U OLICHOK; TPUMEHSIET METO/IBI
CHCTEMHOTO MOIX0/1a JUIsl PEIISHHs TOCTABICHHBIX 3a/1a4

ITK-4. Cnocoben
OpraHHU30BBIBAThH
JEeATeIBHOCTD 00yYaroInXCs,
HanpaBJICHHYIO Ha pa3BUTHE
WHTEpeca K yueOHOMY
IpeaMeTy B paMKax ypouHOH
U BHEYPOUYHOH JEATEIBHOCTH

WIIK-4.1. 3xaeT cnocoObl OpraHu3alii 00pa3oBaTeIbHOM JACATEIbHOCTH 00yJIatOIMXCs TPU
00yUYCHUH IIKOJbHBIM MPEIMETAM:

UIIK-4.2. YMeeT OpraHu30BBIBATE PA3IMIHBIC BHIIBI IEATEIHLHOCTH O0YJAIOIIUXCS B
00pa3oBaTeNnsHOM HPOIIEcce; IPUMEHSTh IPHEMBI, HallpaBIeHHbIE Ha IO IepKaHne
MI03HABATEIFHOTO HHTEpeca

UIIK-4.3. Bnageer yMEHUSMHE 10 OpTaHU3AIUH Pa3HBIX BHIOB AEATEIHHOCTH O0YUAIOMINXCS H
IIpUEMaMU pa3BUTHS IIO3HABATEJILHOIO HHTEpEca

ITK-6. Cnocoben
(dbopmupoBats y
00yJaronxcst yMeHUs
MOJIETMPOBATh OOBEKTHI U
MPOLIECCHI OKPYIKAIOIIEeH
PEATBHOCTH U MOJIb30BATHCS
3aJIaHHOM MaTeMaTHYECKOM
WM UH)OPMAIIMOHHOI
MO/ICJIBIO

UIIK-6.1. 3naet:

o0IIMe TTOHSATHS, TEOPUH, NTPABHJIA, 3aKOHbI, 3aKOHOMEPHOCTH ITPEAMETHBIX obactei Ouosorus,
XUMHS, PU3UKA ONPEeISIONINE B3aNMOCBSI3b XKHUBBIX OPTaHH3MOB U UX Pa3sHO00pasus ¢
OKpPY’KaroIIeH UX CPeIoi U MPUMEHSIET X B MPOQECCHOHATBHON ASATEIFHOCTH;

TIPUHIUIE YHKIIMOHUPOBAHMS SKUBBIX CHCTEM M X W3MEHECHHUE O BIMSHAEM aHTPOIIOTEHHBIX
(hakxTOpoB.

UIIK-6.2. YMmeerT:
061)5[CH$[T]> (bl/l3l/IKO-XI/IMI/I‘{eCKI/Ie OCHOBBI 6I/IOJ'IOFI/I‘IGCKI/IX npoueccos U, OpI/IeHTI/IPOBaTbCH B
BOMpPOcax GU3UKO-XMMHYECKOTO H OHOXUMHYECKOTO €AMHCTBA OPTaHMIECKOTO MHpa.

HIIK-6.3. Bnaneer:

KIIACCHYECKUMH ¥ COBPEMEHHBIMH METOIAMH ¥ METOANIECKUMH IPUEMaMH OpTaHU3AINU 1
MIPOBENICHHS €CTECTBEHHOHAYYHOT'O 3KCIIEPUMEHTA, TUNIAHUPOBAHUIO, aHAITU3Y U OIICHKE
pe3yIbTATOB MCCIEIOBAHUHN B ITPEIMETHBIX 00JIACTSAX OMOJIOTHSI, XUMHS, (PU3UKA.

B PE3YyIbTaTC OCBOCHUA AUCTHUIIIMHBI O6y‘-IaIOH_[I/II‘/’IC$I JOJIKCH:

3HaTh:




® JCTOPUYECKHUE 3TAIbl Pa3BUTHUS (PU3NUECKON KAPTUHBI MUDA;

¢ (QyHmaMEeHTATbHBIC PU3UIECKUE IKCIIEPUMEHTHI, NX 3HAUCHHE B PA3BUTUN (PU3UKH;

® Co/ep)KaHUEC HAYYHOH NEATETBHOCTH POCCHIMCKON IIKOJBI (DM3UKOB M €€ 3HAUYCHHUE B
pa3sBUTHU (PUBUKU.

Ymers:

® OIpEEIATh 00JIACTh MHTEPECOB yUAIIUXCS U YIUTHIBATh UX MPH TUIAHUPOBAHUU y4eOHOM
¥ BHEKJIACCHOH paboTHI MO (PHU3HKE;

® pealM30BBIBATH MHIMBHIYaTbHBIN MOAX0A K YHalIMMCS B X07€ y4eOHOM M BHEKIACCHOU
paboThI Mo (puU3MKeE;

e 10AOUpaTh Y4EOHYIO, METOJUYECKYI0 U HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy O HCTOPUHU
¢u3uky 1 3¢(HEeKTUBHO UCTIONB30BATH €€ IS Ipolecca yaeOHOH 1 BHEKIIAaCCHOM paOOTHI.

Biaagern HAaBBIKAMU:

® pa3pabOTKU KOHCIEKTOB YPOKOB M BHEKIJIACCHBIX MEPOIPHITHN 1O M3YYCHHUIO HUCTOPHU
pa3BuTHs (PU3MUYECKON HAYKH;

® OCHOBHBIMH METOJIaMH, NPUEMaMH W CPEICTBAMH MEJIarOrHYECKOr0 BO3ACUCTBHUS IS
pemeHust mpoeCCHOHATBHBIX 3a7ad Mpu o0ydeHUH (u3MKe B cpenHeil o0rieoOpa3oBaTenbHOM
HIKOJIE.

4. CTPYKTYPA U COAEP/)KAHUE JUCHUITJIMHBI
4.1. O0beM IMCHUIIAHBI U BHAbI KOHTAKTHOH U CAMOCTOSITEIbHOI PadoThI

OO01mmast Tpy10eMKOCTh JUCIHILTAHBI cocTaBiseT 3 3a4. ea. (108 wacoB), ux pacmpenencHue

10 BUJIaM paboT MpeACTaBICHO B TabmuIie 1.

Tabmuna 1
Pacnpenesienue Tpy10eMKOCTH JHCHUIIMHBI 110 BUAAM pador
®dopma 00yyeHus
Bun pabotst OuHas
7 cemecTp
OO01ast Tpy/10eMKOCTh JHCHMILIMHBI [10 YYeOHOMY IJIAaHY 108
KonTakTHas padoTa, B TOM YHCIIE: 46
Jlexuun 12
[TpakTHueckue 3aHsTH 34
CamocrosiTeibHas padoTa, B TOM 4UCIIE: 53
M3yueHne TeOpeTHIeckoro Kypca 13
CaMonoJIroToBKa K TEKyIIeMY KOHTPOJIIO 3HAHUN 40
[ToaroToBka Kk 3auery ¢ oueHkoi (7 cemectp) 9
4.2. Coaep:kaHue H TeMaTH4YecKoOe IVIAHUPOBAHNE JHCIMIIIMHBI
TemaTnuyecKkuil MJIaH JMCUHUIIHHBI
HanmeHnoBaHnue pa3zenos 1 TeM Bua KoHTakTHOW pPaboTHI, DopMbl
JUCTTATLTAHBI (MOIYIIS) gac TEKYILEro
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1. ®yHIaMeHTaNbHBIE OMBITHI B 7 14 2 4 4 8 OpoHTANIBHBII
MEXaHUKE U IIEPBBIC MOACIN u
MUPO3JaHHA. UHAWBUYallb
HBII Onpoc




2. ®yHAaMEeHTaIbHbIE SKCIEPUMEHTHI B 7 18 2 3] 6 10 OpoHTaIBHBIN
(bH3KMKe MOJIEKYJI U TIepBbIe u
MpeJCTaBIEHUs O MUPE MUKPOUYACTHIL. WHJIUBHUyallb
HBII OIpoC
3. ®yHaMEeHTANbHBIN SKCTIEPUMEHT B 7 18 2 6 3] 10 ®poHTANBHBIN
3EeKTPOJMHAMUKE. "
UHIUBUAYab
HBII onpoc
4. Pontb pyHAaMEHTATBHBIX OIIBITOB B 7 17 2 6 6 9 OpOoHTAJIBHBII
CTaHOBJICHUH BOJIHOBOI ONTHKH. u
WHIUBHUyallb
HBII onpoc
5. KBanToBas ¢usuxa B 7 16 2 6 6 8 OpoHTATEHBIN
(hyHIaMEHTAIBHBIX ONBITaX. u
WHIUBHUyallb
HBII OIpoC
6. dyHnameHTaIbHbIE OIIBITHI B 7 16 2 3] 5] 8 OpOoHTAJIbHBII
(u3MKe MUKpOMUpA. "
UHIUBUAYab
HBII OIpoc
3adeT ¢ OLICHKOH 7 9 CobecenoBanue
[0  BOIIpOCaM
3agera
Hroro 108 | 12 - 34 34 53
IpakTuueckue 3austus (34 4)
No Tembl HanMeHOBaHHE MPAKTUYECKUX 3aHATUN Kon-Bo
ayn.
qacoB
1. dyHnameHTaIbHBIC 1. Xapakrep anTraHOM Hayku. Hatypdunocodckne npencraBieHus apes- 4
OTIBITHI B MEXaHHUKE U HETPEYECKHX YICHBIX.
MIEpBBIC MOJIEITH
MHPO3JaHusI.
2. ®yHnaMeHTATbHEIC 2. T'. Tanuneil u 3HaYEHUE €ro TPYAOB ISl pa3BUTHA SKCIIEPUMEHTAILHOTO 6
9KCIEPUMEHTHI B METoa.
(hu3HKe MOJIEKYT U 3. DkcnepuMeHTallbHbIe OCHOBBI MexaHuku M. HeloToHa.
nepBeie peacTaBieHus | buorpadus I'.I'ammnes u W. HetotoHa.
0 MHPE MHKPOYACTHIL.
3. ®yHaMEeHTAIbHbIHA 4. DnexTpoMar"eTusM u onbIThl A.Amnepa,X. Opcrena u M. Dapanes. 6
9KCIEPUMEHT B 5. Ilomydenue u oGHapyKEHHUE IEKTPOMArHUTHBIX BOJH U UX CBOHCTBA
ANIEKTPOANHAMHUKE. (onsrtel I'.I'epuia). Padotsr A.C. [Tonosa.
6. dusnyeckre SKCIEPUMEHTHI [0 3aKOHAM IOCTOSIHHOTO TOKa.
4. Poms 7. Hayunsie Tpyns! X. ['toiirenca, O. @penens 6
(hyHIaMEeHTAITBHBIX 8. Hayunsie Tpyns! T.FOHTra.
ombITOB B cTaHoBieHUN | 9. Hayunsie Tpyast M.@apanes u A.Ammepa, [Ix. K. Makcsemna.
BOJIHOBOHM ONTHKH.
5. KBanToBas ¢usuxa B 10. DkcriepuMeHTaIbHBIC OTKPHITHA KoHIA XIX B. 6
(yHIaMeHTaIBHBIX 11. JocTmxenus cnekrpockonuu. Mozaenu aroma.
ONBITaX. 12. [TpuHIMITEI MUKpOMHpPA U HX cMBICTOBOE conepxanne. CTO u OTO.
6. dyHnameHTaIbHbIC 13. Hay4Hble IIKOJIBI IO TEOPETHYECKUM aceKTaM (PU3UKH MUKPOMHUPA. 6
OIIBITHI B (PU3UKE 14. Hay4Hble 1IKOJIBI IO SKCIIEPUMEHTAIBHBIM acTIeKTaM (M3UKH MHUKPOMHPA .
MUKPOMHpA.
Hroro 34

4.3. Conep:xanue pa3ieoB (TeM) TUCHUATLTHHBI
Jlexuuonnslii kypc (12 1)

Jleknus 1. ®yHaaMeHTaJIbHbIE ONBITHI B MEXaHUKE U NepPBble MOAEIH MUPO31aHHUA.
IIpenmer, 3agaum U Metoabl ucTopuu ¢u3uku. OCHOBHBIE ATalbl pa3BUTUS (UUKU U
nepuoauszanus ee ucropun. Merapusuka Apucrorens. VccnenoBanuss Apxumena mo MeXaHHUKe.




®dusnka Ha apabckoM cpeaHeBekoBoM Boctoke. PasButne pusnueckux npeacrasnenuii B EBpone B
smoxy BospoxaeHus. DKCIEpUMEHTaIbHBI METOJ HaydyHOro Imo3HaHus. OCHOBHBIE ATalbl
HaygHoi pabotel JIx. bpyno, ®. bskona, P. Jlekapra. Y HCTOKOB 3apOKICHHS MeETOJa
IKCIIEpUMEHTa B (pu3uKe. DKCrepuMeHTaibHas nesrenbHocts [.Ianunes, P./[lexapra, X.[toiirenca.
Kiaccnueckas mexannka U. Herotona. Onbitel KaBenauma. Mexanucruueckast kaptuHa Mupa.

Jlekuus 2. @®yHAaMeHTAJbHbIE JKCIIEPUMEHTHI B (PU3HKe MOJIEKY.I.

boprba Teopuu Temiaopona U KMHETHYECKON Teopuu Teria B koHie X VIII- nagane XIX B.
Hayunoe tBOpuectBo M.B.JlomonocoBa. Onbitel Pymdopaa. YcranoBienue 3aKkoHa COXpaHEHUS
sHeprun (pab6otel P.Maiiepa, JIx./xoynsa, I'.I'eapmromnsna). DopMupoBaHHE KIACCHUECKOU
TepMOJAMHAMUKU. Pa3BUTHE TEIJIOTEXHUKH.

TennoBoe nBwxkeHue Mosekyn. Onbitel bpoyna. Pasmepbr monekyn (Peneit). OnbiThl
[leppena 1Mo u3MEpEHHUIO MacChl MOJEKYJI M MOCTOSSHHOM ABorajupo. M3mepenue ckopoctu
nerxeHus mosekyn (Iltepn). MonekynsipHO-KUHETHYECKAs TEOPHUsl CTPOCHUS BEIIECTBA.

Jlekuus 3. DiiekTpoanHaMuka. OTKpPbITHE OCHOBHBIX 3aKOHOB 3JI€eKTPOMATHETH3MA.

O6ocHOBaHME OCHOBHOTO JKCIEPUMEHTaJIbHOro 3akoHa anekrpoctatuku L. Kymonowm.
DKCIEPUMEHTAIbHOE MCCIIEIOBAHUE TMOCTOSHHOTO M TEPEMEHHOTO TOKOB. DKCIEPUMEHTAIBHOE
WCCJICIOBAHKE SIBICHUS IJIEKTPOMArHUTHOW MHAYKIMH. llepexoll K AJIeKTpOMAarHWTHOW KapTHUHE
MUpa.

Jlekuus 3. DiiekTpoanHaMmuka. OTKpbITHE OCHOBHBIX 32KOHOB 3J1€eKTPOMATrHETH3MA.

O06ocHOBaHME OCHOBHOI'O JKCIEPUMEHTaJIbHOro 3akoHa ayekrpoctatuku L. Kymonowm.
OKCIEPUMEHTAIbHOE HCCIIEI0BAHUE MOCTOSHHOIO M IEPEMEHHOT0 TOKOB. DKCIEPUMEHTAIbHOE
MCCJIC/IOBAHME SIBICHUS AJIEKTPOMATHUTHON MHIYKIWHU. llepexon K 2JIeKTpOMarHWTHON KapTHUHE
MUpa.

Jleknus 4. BosiHoBasi onTHKA B (yHAAMEHTAJbHBIX ONBITAX.

BonHoBbIe npecTaBieHus 0 cBeTe. DKCIEPUMEHTHI 10 BOJIHOBOI ontuke. MuTepdepenius,
TG PAKIUS, TOJSIPU3AINS CBETOBBIX BOJH.

Jlekums 5. KBpanroBasi puzuka B gyH1aMeHTAJbHBIX ONBITAX.
KBaHTOBBIE NpEACTAaBIEHUs O CBETE. OKCIEPUMEHTHI II0 KBAaHTOBOM oNTHUKeE. JlaBieHue
cBeta. Buemnuii potordpdexr. JxcnepumenTanbuble 3akoHbl A.I'. CToneTosa.

Jlekuus 6. @®yHaaMeHTa/IbHbIE ONBITHI B (PU3UKe MUKPOMMPA.
Omnbitel  J[.Tomncona, P. Mwumkena u 3. Pesepdopna. PentreHoBckue Inyuw,
PaauoOaKTUBHOCTD, MEKTPOH. MccnenoBanus CTpyKTypsl aToMa.

5. O6pa3oBaTeibHbIE TEXHOJIOTHH
Coueranue TpaJuIMOHHBIX (HOPM U METOJIOB BEJICHUS 3aHATUIN C DIEMEHTaMU COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTUH — TUCKYCCHM, TPYIIOBOM pabOThI, HCCIEIOBATEILCKOTO METOJA U
nenoBoil urpel. PasHooOpa3ue MeronoB oOyueHus (NMpOOJEMHBIN,  YaCTHYHO-TIOMCKOBBIH,
00BSACHUTENBHO-UIUTIOCTPATUBHBIN) MO3BOJISIET YCIEUIHO pelliaTh 3ajjauy OpraHu3aluu pa3InyHbIX
BUJIOB JICATEIHHOCTH CTYJICHTOB, HAMPABJICHHBIX HA OBJIAJICHHE YI€OHBIM MaTEPUATIOM.

6. YueOHO-MeTOANYeCKHE MATePHAJIbI

6.1. 3axanus n MeToAUYECKHE YKA3aHUSI 110 OPTAaHU3ANMHU U NPOBEICHHUIO
CEeMUHAPCKUX 3aAHATHH

B xojne npoBeneHus 3aHATUH HCTIONB3YIOTCS CIEIYIONUe (OPMBI CAMOCTOSTENEHON PabOTHI
CTYJICHTOB:

e MeTOoAMYECKHE pa3pabOoTKHM TMPOBENEHUS YPOKOB (HU3MKKM C HCIOJIb30BAaHUEM
HCTOPUYECKOI0 MaTepHaa;

® METOAMYECKHE pa3pabOTKU NPOBEAEHUS BHEKJIACCHBIX MEpOnpusaTHil (u3uku ¢
HCIIOJIb30BaHNEM UCTOPHUECKOT0 MaTepuaa;



® METOAMuYECKHe pa3pabOTKH TECTOB, KPOCCBOPAOB, PEOYCOB MO HCTOPHU pPa3BUTHUS
¢u3uku B Poccun u 3a pyoexom;
® COCTaBJICHHUEC U BBICTYILJICHUE C JIOKJIAJIOM IO TEME MPAKTUYECKOTO 3aHSTHUS;
® CO3/IaHUEC U BBICTYIUICHUE C MPE3CHTAIIMOHHBIMU MaTePHAIAMHU.

6.2. 3aganus ¥ MeTOUYECKHE YKA3AHUSI 10 OPraHU3aANHT
CaMOCTOSITEJIbHOM PadoThI CTYIEHTA

TeMbl 3aHATHI KoanyecTBo yacoB Copaep:xanue DopMbI
Bcero Aynurop- | CaMoOCTOSIT. | €CaMOCTOSITEILHOM koHTpoasa CPC
HBIX pador paboThI
1.IlepBbie Moaenu 14 6 8 OtBetrl Ha Bompockl | CobecenoBanue.
MUPO3AaHUS. npernojiaBaTes. 3acnmymuBaHue
BeicTyruienne ¢ JOKJIaza ¥ ero
JOKJIaJjaMH U OLICHKA.
TIPe3eHTAIUAMH.
Ob6cyxnenne
JIOKJIaJI0B.
2. dyH/1aMeHTaJIbHbIE 18 8 10 OtBets! Ha Botipockl | CobecemoBanme.
9KCIIEPUMEHTHI B MEXaHHUKE U MIPENoAaBaTEs. 3aciynBaHue
MepBbIe MPECTABICHUSA O MUpE BricTymienue ¢ JIOKJIaia ¥ €ro
MHUKPOYACTHII. JOKJIalaMi U OIICHKA.
Hpe3eHTalHAMH.
O6cyxaeHue
JIOKJIaJIOB.
3. ®yHIaMeHTaTbHBIH 18 8 10 OtBetsl Ha Bompockl | CobecenoBaHue.
9KCIIEPUMEHT B MIPENoAaBaTENs. 3acirymmBaHue
3NEKTPOJMHAMHUKE. Beictyruienne ¢ JIOKJIajia ¥ ero
JOKJIajaMu 1 OLICHKA.
TIPe3eHTAIHAMH.
Ob6cyxnenne
JIOKJIaJI0B.
4. Pontb pyHAaMEHTATBHBIX 17 8 9 OtBets! Ha Bomipockl | CobecemoBaHume.
OTIBITOB B CTAHOBJICHUU npernoaBaTes. 3acimymmBaHue
(hn3M9IecKoil ONTHKH. BeicTymnenue ¢ JIOKJIaJla ¥ €ro
JOKJIailaMi U OIICHKA.
Hpe3eHTalHAMH.
O6cyxeHne
JIOKJIQJIOB.
5. KBanToBas (usuka B 16 8 8 Oteetsl Ha Bompockl | CobecenoBaHue.
(yHIaMEHTaIbHBIX OIBITaX. MIPENoaaBaTesL. 3acirymmBaHue
Berictyruienne ¢ JIOKJIajia ¥ €ro
JOKJIaJjaMu 1 OLICHKA.
TIPe3eHTAUAMH.
Ob6cyxneHne
JIOKJIQJIOB.
6. dyHaaMeHTalbHbIE OIIBITHI B 16 8 8 OtBets! Ha Bompocsl | CobecenoBaHue.
(hu3nKe MUKpOMHpA. npernoaBaTes. 3acimymmuBaHue
BeicTymnenue ¢ JIOKJIaZia ¥ €ro
JOKJIaiaMu 1 OIICHKA.
MIPE3CHTAIISIMH.
O6cyxnenne
JIOKJIaJIOB.
3auer (9 CEMeECTp) 9 - - IMoxaroroBka k 3adery | OTBeT Ha 3auere
Hroro 108 46 53

7. YueOHO-MeTOANYeCKOe U HH(pOopMannOHHOE o0ecnieyeHne
OcHoBHas JuTepaTypa




1. AxrapesHoBa, [.®. Hcrtopuueckue >SKCEepUMEHTHI B (HU3UKE. ODJIEKTUBHBIA KypC
[DnexkTpoHHBIH pecypc] : yueb. mocodre — DnekTpoH. aan. — Yda : BI'TIY umenu M. AKMyJuIHI,
2012. — 72 c.

2. Kpumragosuu, B.M. ®@usnueckue METOABI HUCCIEAOBAHU: YUEOHMK il OakaniaBpoB
[DnexkTponnsbIit pecypce] : yueOnuk / B.1. Kpumradosuy, [{.B. Kpumradosuy, H.B. EpemeeBa. —
Onektpon.gad. — M. : [lamkoB u K, 2015.

JonoiHUTeILHAS JTUTEpPaTypa

1. IMozotickuii, C.B. Hcropus ¢u3uku B Bompocax M 3amadax [DJIEKTPOHHBINA pecypce] :
yuebHO-MeToauueckoe mocoobue. M : Briciias mikona, 2010.

2. llyroB, B.M. DkcriepuMeHT B ¢usnke [DneKTpoHHBIN pecype] : y4ued. mocobue / B.U.
[ytos, B.I'. Cyxos, JI.B. [loanecHslil. — DnekTpoH. naH. — Mocksa : @uszmariur, 2005. — 92 c.

3. KoxeBnukoB, H.M. JleMOHCTpallMOHHBIE OJKCIEPUMEHTHI 10 oOmeld Qusnke
[DnexTpoHHBIH pecypc] : yued. mocodue — DnekrpoH. naH. — Cankrt-IlerepOypr : Jlanp, 2016. —
248 c.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIIMHBI
1. JlekumoHHas ayiuTOpUS.
2. Kommbroteps! (HOYTOYK).
3. MynapTUMEIUANIPOEKTOD.
5. Ilpe3eHTanuu K JEKIUSM U MPAKTUKAM.
6. Buneomarepuanibl K JEKIUSIM U TPAKTUKaM.

9. Tekymuii KOHTPOJIb Ka4eCTBA YCBOCHUSI 3HAHUI
B pabGoTe cTyneHTOB Ha NPAaKTUYECKUX 3aHATUAX HCIOJIb3YeTCs PEHTHHrOBas ILKaja
OLICHKM WHJMBUIYaJbHOW U TIpymnmoBoil nedrenbHocTd. OmnucaHue KpPUTEPUEB  OLICHKU
JeSITeIbHOCTH CTYACHTOB UMEETCS B CoJepKaHUU Ta0nuLl. banbHas 1IKasa BbIIEJICHHBIX KPUTEPUEB
npunuMaet 3Hadenus: 0 (kputepuii He peann3oBaH); | (HemoaHas CTENEHb pean3alui KPUTEPHs);
2 (HoHAas CTENEHb pealn3alui KpUTepus).

Tao6auna 1
Ouemca l"pyl'll'lOBOifl ACATEJIBbHOCTH CTYACHTOB
Kputepuu ouenku Homep rpynnsi [Mony4yeHHBbIE 0AJJIBI
Ne 1 Ne 2
1.Crenenn IMOJATrOTOBJICHHOCTH K 3aHATHIO
2. KagecTBO JOMOJTHEHUI! K BRICTYIUICHHIO
3. XapakTep OTBETOB Ha BOIPOCHI APYTHX
IPYIII U TIpero/iaBaTes
4.CterneHb aKTMBHOCTH Pa0OTHl YUaCTHHKOB
TPYIIIBI
Tadauua 2
OueHka MHAMBUAYAJIbHOU JeATEIbHOCTH CTYAECHTOB (IOKJIA])
Kpurepuu ouenku IosyyeHHbIe 6B

® yMEHHE BBIIEIUTH M0O3HABATEIBHYIO MPOOIEMY

® YMCHHC BLI6paTI) HNCTOYHUKHU HH(bOpMaIII/IPI, aJICKBATHBIC 1LCIU H
3aJadyamM pa60TLI




® YMCHHUC INOCTPOUTH BBICTYIJICHUC, ITO3BOJIAIOMICC B KpaTKOﬁ (bopMe
OCBATHUTDL PE3YJILTATHI pa6OTLI HaJa JOKJI1aJaoM

® YMCHHC Hy6J'H/I'-IHO BBICKA3bIBATh W OTCTAaMBAThb CO6CTB€HHyIO TOYKY

3peHuUs

® HaIW4Yhe CIOCOOHOCTH K CaMOOIICHKE, YMCHHEC CTPOUTH O6H1€HI/IC Ha
OCHOBC YBaKCHUS 06HIaIOIlII/IXCH CTOpPOH

1
2
3
4
5.
6
7
8
9
1

IIpumepHasi TeMaTHKA J0KJIAI0B

. Hayuynas nesrensHocts I'. 'anunes.

. Hayunas pestensHocTh M. HproTOHA.

. Hayunas pestensHocTh . KaBenauiua.

. OmpiTel . BpoyHa 1o MoJieKysspHO# Gu3HKe.

Hayunas gesrensHocts O. HTepHa.

. Hayunas pesitenbHOCTh A. AMriepa.

. Hayunas nestenbHocts I'. Opcrena u M. @apanes.
. Hayunas pestensnocts . Kynona.

. Hayunas pesrensHocts I'. I'epuia u A. Cronerosa.
0. Hayunas pesrensHOCTh D. Pesepdopaa.

10. IIpomeKyTOYHBIH KOHTPOJIb

[TpomexyTouHass aTTecTanys 1O JAHHON IUCHUIUIMHE MPOBOIUTCS B (opme 3auera c
orieHko# (7 cemectp).

KoHTposib yueOHOU nesTeIbHOCTH UTPAET CYIIECTBEHHYIO POJIb B OOECIIEYEHUHN YCIICITHOCTH
oOyuenus. KoHTpoiib TO3BOJIIET YCTAaHOBUTH CTEMEHb COOTBETCTBUS YPOBHS JOCTHTHYTBHIX
CTyJICHTaMM 3HAaHUW W YMEHHUM TPEOOBAHUSAM, TPEIBABIAEMbIM IMpPENOJaBaTesieM. 3aueT
MPOBOAMTCS B BHUJIE COOECEIOBAHUS WIHM B MHUCbMEHHOM (popMe M BKIIIOUAET OJUH TEOPETUUYECKUIN

BOIIPOC.

CoNR~ LN E

10

KoHTpoJsbHbBIE BONIPOCHI K 3a4eTy
Harypdunocodckue npencraBieHus JpeBHETPEUSCKUX YUCHBIX.
H. KonepHuk u ero BIMsHNAE HA pa3BUTHE €CTECTBO3HAHMSL.
Kennep u pazBuTue acTpOHOMUU.
Otxpbrtus [Nanunes B 061acTH MEXaHUKH, aCTPOHOMUHM, OTITHKH.
®usnueckas kaptuHa Mupa 1. Herotony.
O®pankiuH, Puxman, Onunyc, KynoH-0CHOBONONOXXHUKH y4eHUs 00 3JIEKTPUYECTBE.
Bxnan JI.I'aneBanu, A.Bonbta, I.Oma, A.AMniepa B pa3BUTHE AJIEKTPOIUHAMUKH.
Otkpeitusa M.@apazes.
®dusnueckas kapTuHa Mupa no Herotony.
. boppba Teopum Temyoposa W KMUHETHYECKOM Teopuum  TEIoThl.  Tpynsl

M.B.JIomoHOCOBA.

11

. YCTaHOBJICHME 3aKOHa CoOXpaHeHHMs dHepruu (paGotel P.Maiiepa, JI./xoysns,

I".T'enpmronsia).

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

Co3naHue Teopuu IeKTPOMarHUTHOTro nojs J[.MakcBemiom.
OxcnepumenTsl ['.I'epua, I'.H.JIebenena, A.C.Ilonoga.
KopmyckynspHble 1 BOJTHOBbIE IIPEACTaBICHUs O cBeTe B paborax I'toiirenca, HeioToHa,

UccnenoBanus FOura, @penens. Y TBepkKAeHUE BOJIHOBOM TEOPUHU CBETA.
Knaccuueckue 3KkCiepruMeEHTHI IO U3BMEPEHUIO CKOPOCTH CBETA.

Hctopus pa3BUTHSA KBAHTOBBIX IIPEACTABICHUI

Pabote! A. DiiHmTelHA B (pU3MKe MUKPOMHUpA.

Hcropus co3nanust TEOpUH OTHOCUTEIIBHOCTH.

PazButne aromuoi ¢usuxu. Teopus aroma H.bopa u ee TpyaHocTH.
Hcropus co3nanust KBAaHTOBOM MEXaHMKH.



22. Pa3zButue HpU3MKH s11pa ¥ JIEMEHTAPHBIX YaCTHII.
23. OteuecTBEHHbIC HAyYHBIE IIIKOJIBI.
24. Poccutickue ¢usnku - naypearsl HobeneBckue nmpemMun.
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