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13.03.02 DaeKkTpodHEpPreTHKA U JIEKTPOTEXHUKA
Hanpasaennocts (mpopuib) «BbICOKOBOIBbTHBIE
3JIEKTPOIHEPreTHKA U 3JIeKTPOTEXHUKA»

dopma o0yuyeHHs — 3209HAS

I'ox na6opa - 2016

OLIEHOYHBIE CPEJICTBA JUISA TPOBEJIEHUAS TPOMEKYTOYHOMI
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

1. OO6umue cBegeHus

1. | Kadenpa ®u3nky, OMOJIOTUN ¥ WH)XEHEPHBIX TEXHOJIOTHI

2. | HammpaBnenue nmoAroToBKu 13.03.02 DnexTposHepreTuka 1 JIEKTPOTEXHUKA
BBICOKOBOJIBTHBIE JIEKTPOIHEPTETUKA M IIEKTPOTEX -

3. | HammpaBiaeHnHoCTh (MMpoduIin)
HUKa

4. | Iucuuniarsaa (MOJ1yJb) Hcropus ¢puzukn

5. | ®opma 0bydeHus 3a04Has

6. | 'og Habopa 2016

2. IlepeyeHb KOMMeETEHIHIT

® CIIOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIC ATAITBI U 3AKOHOMEPHOCTH HCTOPUYECKOTO Pa3BU-
THsI o01IecTBa s popmupoBanus rpaxaanckoit mosuimu (OK-2)
e CHOCOOHOCTBHIO 00pabaThIBaTh pe3yabTaThl dkcrepumMenToB (ITK-2)




3. KpnTeplm 1 N0KAa3aTeJd OlleHHNBAHUS KOMIIeTeHIINil Ha PA3JUYHBIX 3Talax ux (l)OpMHpOBaHI/Iﬂ

Dopmu- Kputepun u nokasarejin OlleHUBAHUSA KOMIIeTEeHIU
Jdran (popMUPOBAHUS KOMIIETEH- enast @®opMbI KOHTPOJIA
uuu (pasjeabl, TeMbI JUCHHILIN- E)()(;Mﬂe 3HATh: YMmeTh: Baaners: c¢()opMHPOBAHHOCTH
HbI) KOMIIEeTeHLIH I
TeHIHsl
OCHOBHBIC JTaIbl pa3- | COMOCTABIAThH (pU3MUE- | HABBIKAMH PaOOTHI C Jlokman
Hoxnaccuueckas ¢usuxa BUTHS OT/ICIBHBIX CKHE MPEJICTABJICHUS Ha | UCTOPUYECKOH JITepa- ['pynmoBast AUCKYCCHSI
[IK-2 | pa3nmenoB ¢pusuku pa3IMYHBIX dTanax pas3- | Typoiu
CBSI3b PA3BUTHS QU3U- | BUTUS HAYKU HaBBIKAMU KPUTHYC-
Quzuxa Cpeonux eexos XI-XIV gs. P b YK P Jloxman
OK -2 | ku c pa3BUTHEM TeX- | OIICHUBATh POJIb KOH- CKOTO aHaJI3a MOy~

Hayunas pesonoyusa XVII 6.

Knaccuueckasn nayka XIX s.

Hayunas pesonoyus 6 gusuxe 6
nepeou mpemu XX 6.

Pazeumus cospemennoii gusuxu 6o
emopoti nonogune XX — nauane XXl
88.

HUKH U JPYTUX HAYK

KPETHBIX OTKPBITHI U
HCCJIEIOBAHNM B Pa3BHU-
THU PU3UKH

JSIPHOM JINTEPATYPHI 110
TE€MaM, CBSI3aHHBIM C
UCTOpPUEH HAYKH

I'pynnosas nquckyccus

Hoxman
['pynmnoBas auckyccus

Jlokman
I'pynnosas quckyccus

Jlokman
I'pynnosas quckyccus

[ToaroroBka onopHoro
KOHCIIEKTa
[Ipesenranus
Hoxman
I'pynnoBas auckyccus




4. Kpurtepum ¥ HIKAJbl OLlCHUBAHUS

4.1 KpnTepnn OLHCHKHU BBICTYIUVICHHE CTYACHTOB C JOKJIAA0M HAa NPAKTUYECCKUX 3aHATUAX

Banabl

XapaKTepuCTHKHN 0TBETA CTYAeHTA

4

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWII ITPOOIIEMY;

- YBEPEHHO, JIOTUYHO, IIOCIIE0BATENBHO U TPAMOTHO €TI0 U3JIaracr;

- ONUPASACh HAa 3HAHHUS OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATYpPhl, TECHO
IIPUBS3BIBAET  YCBOCHHBIC  HAy4dHBIE IIOJOKEHUS C  IPAKTHYECKOH
JEeSATEIbHOCTBIO;

- yMes10 00OCHOBBIBAET U apryMEHTHPYET BBIABUIAEMble UM UICH;

- JIeJIaeT BBIBOJIBI M 0000IIEHMS;

- cBOOOJIHO BJIa/I€€T NOHITUIMU

- CTYIIEHT TBEpPAO YCBOWJ TEMy, TPAMOTHO M MO CYIIECTBY H3JIaraer ee,
OINMHpPAsCh Ha 3HAHUS OCHOBHOM JIMTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MIPAKTUYECKOMN JIEATEILHOCTHIO;

- aprYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BIaJieeT CUCTEMOM OCHOBHBIX TTOHATHH

- TeMa PACKPBITA HEJOCTATOYHO YETKO M IOJIHO, TO €CTh CTYAEHT OCBOWJI
npobjieMy, IO CYIIECTBY H3JIaraeT €€, OMUpPasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPaTypBHI;

- JIONyCKAaeT HECYIIECTBEHHBIC OMIMOKN U HETOUHOCTH;

- UCTIBITBIBAET 3aTPYIHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUIA;

- c51a00 apryMEeHTHPYET Hay4YHbIC MOJI0KECHHUS;

- 3aTpyaHsAeTcs B (OPMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;

- YaCTUYHO BJaJIe€T CUCTEMOM IMOHATHH

- CTYJICHT HE YCBOWJI 3HAYMTEIBHOMN YacTh NPOOJIeMBI,

- IOTYCKAeT CYNIECTBEHHBIC OMUOKH M HETOYHOCTH IPU PACCMOTPEHHH €€¢;
- HCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MTPUMEHEHUH 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

- He (hOpMyIHUpYET BHIBOJIOB M 000OIICHHUIA;

- HE BJIQJICCT MOHATUHWHBIM aIapaToM

1.2 KpuTepun oueHKH BBICTYIJICHUS] CTYJ€HTOB C Npe3eHTalueil Ha ceMUHape

Kpurepun oneHky npe3eHranuu

MakcumaJjibHoe
KOJHYECTBO 0aJ1710B

Conep:xanue (KOHKPETHO chopMyIHpOBaHa 1eTb pabOThI, TOHSITHBI
3a/la4M U X0J paboThl, HH(OPMAIIKS U3TI0KEHA TIOJTHO U YETKO, 3
c/leJIaHbl apTyMEHTHPOBAHHbIE BBIBOIbI)

Odopmienue npe3eHTanuu (€AUHBINA CTUIIb 0(OPMIICHUS; TEKCT
JIETKO YUTaeTcs; (POH COYEeTaeTcsl C TEKCTOM U rpaduKoii; Bce
napameTpsl HMIPUQTa XOPOIIO 1M0A00paHbl; pazMep mpudTa

MIpEe3EHTAIIIH)

OINITUMAJIbHEIA M OJUHAKOBBIN Ha BCEX ClIaiiiax; KIIIOUEBLIC CIIOBA B 3
TEKCTE BBIJICIICHBI; WILTIOCTPALMU YCUIUBAIOT 3((HEKT BOCIPUSIITUS

TEKCTOBOM 4acTH MH(OPMAaIIIH)

I dexT npesentanuu (0OIIEe BIICUATICHUE OT TPOCMOTpa 1
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1.3 [loaroToBKa oNMOPHOr0 KOHCIEKTA

[ToaroroBka MaTepualloB OMOPHOTO KOHCHEKTa sBISETCA 3(P(PEKTUBHBIM HHCTPYMEHTOM
cUCTEeMaTH3alluy MOJTYYEHHBIX CTYI€HTOM 3HaHUH B MPOLIECCE N3YUYEHUS AUCLUITIINHBI.

CocraBneHre OMOPHOTO KOHCHEKTa MPEACTaBIseT COOOHW BHI  BHEAyIUTOPHOMH
CaMOCTOSITENIbHOW paboThl CTYIEHTAa IO CO3AAHUI0 KPAaTKOH MH(POPMALMOHHOM CTPYKTYpBHI,
0000Mmaromeil 1 oTpakaromeil CyTh MaTrepualia JICKIUH, TeMbl ydeOHuka. OMOpHBIN KOHCIIEKT
IPU3BaH BBLIEJINUTh IV1aBHbIE OOBEKTHI U3YyUEHHUs, 1aTh UM KPATKYIO XapaKTEPUCTUKY, UCIIONb3Ys
CHUMBOJIBI, OTPa3UTh CBS3b C APYrUMH 3jeMeHTamMu. OCHOBHasl II€7b OMOPHOTO KOHCIIEKTa —
o0JIerynTh 3allOMHHaHHE. B ero cocTaBieHUMHM HCIOJIB3YIOTCS pa3iuuHble 0a30BbIE NOHATHS,
TEPMUHBI, 3HAKU (CUMBOJBI) — OMNOpHbIE cHUrHaMbl. OMNOPHBIA KOHCIIEKT MOXET OBITh
IpPEJCTaBIeH CUCTEMOM B3aMMOCBS3aHHBIX TI'€OMETPHUYECKUX (uryp, coaepxammx OJOKH
KOHIICHTPUPOBaHHOW HH(OpMany B BHUAE CTYIECHEK JIOTMYECKOH JIECTHHUIBI; PUCYHKa C
JIOTIOJIHUTEIBbHBIMH 3JIEMEHTaMHU U JIp.

MakcumasbHoe
Kputepuu o1ieHKH 0IOPHOT0 KOHCIEKTA
KOJIN4eCTBO 0a/1JI0B
- MOATOTOBKA MAaTEPHAJIOB OMTOPHOTO KOHCIIEKTA 110 H3y4aeMbIM TEMaM 5
JUCIUILIMHBI TOJIBKO B TEKCTOBOU (hopMe;
- TIOJTOTOBKA MaTEPUAJIOB OMOPHOTO KOHCIIEKTA TI0 U3y9aeMbIM TEMaM
JTUCIUILIMHBI B TEKCTOBOM (popMe, KOTOpasi COMPOBOKAAECTCSA CXEMaMH, 11
TabymyHO wWHpoOpMaruel, rpadukamMu, BBIICICHUEM OCHOBHBIX
MBICIIEH C MOMOIIBIO IBETOB, MOAYEPKUBAHUH.

1.4 I'pynnoBas quckyccus (yCTHbIe 00CYyKAeHHs P00JieMbl MU CUTyalllu)

Kpurepuu oueHuBanus bajbl
e 00y4aroIIUiCS OPUEHTUPYETCS B MpodsieMe 00CyKIEHUS, TPAMOTHO BbI-
CKa3bIBa€T U 0OOCHOBBIBAET CBOU CYXJCHHUS, BiaJieeT NpodheccuoHaIbHOM
TEPMHUHOJIOTHEH, OCO3HAHHO IIPUMEHSAET TEOPETUUECKHUE 3HAHUS, MaTepU- 3
aJI u3j1araet JOTUYHO, TPAMOTHO, 06€3 OIIN00K;
® [Ip1 OTBETE CTY/IEHT JIEMOHCTPUPYET CBA3b TEOPUH C IPAKTUKO.
e oOyuaroluiics rpaMOTHO H3jaraeT MaTepuall; OpUeHTUpPYeTCs B Ipo-
6neme 00CyXJieHHs, BiajeeT NpodecCHOHAIBHOW TEePMHHOJIOTHEH, 0C03-
HaHHO NMPUMEHSET TEOPETUUECKUE 3HAHUS, HO coJiepKaHue U opma oTBe-
Ta UMEIOT OT/I€IbHbIE HETOYHOCTH;
® OTBET NPABWJIBHBIN, MOJHBINA, C HE3HAYUTEIbHBIMA HETOYHOCTSAMHU WIIN
HEI0CTaTOYHO MOJHBIH.
e 0OyuaroIuiics M3JaraeT Marepuall HEMOJIHO, HENOoCIeA0BaTeNlbHO, J10-
MIyCKaeT HETOYHOCTU B OIpPEAEICHUM IMOHSITHH, HE MOXKET J0Ka3aTeJIbHO
000CHOBATh CBOU CYXJIEHUS; 1
® 00HApYKMBAETCSA HEIOCTATOYHO IIyOOKO€ MOHMMaHUE HW3YYEHHOIo Ma-
Tepuana.

1.5 Pedepar

XapaKTepuCTHKH BbINIOJIHEHHs pedepaTa BaJbl
1. HoBu3Ha pedpepupOBaHHOIO TeKCTA:
AKTyaJIbHOCTh IPOOJIEMBI 1 TEMbI; HOBU3HA M CAMOCTOSITEILHOCTh B TOCTAHOBKE




npoOsieMbl, B (OPMYJIMPOBAHUM HOBOTO acIeKTa BBIOpAaHHOW I aHayM3a
poOJIEMbl; HATMYME aBTOPCKOM MO3UIMH, CAMOCTOSITEILHOCTh CY)KICHUH.

2. CreneHb PaCKpPbITHSI CYIIHOCTH MPOOIeMBbI:

COOTBETCTBHE IUIaHA TeMe pedepara; COOTBETCTBHE COACPKAHUS TEME U IUIaHY;
MOJIHOTA U TIyOMHA PACKPBITHS OCHOBHBIX MOHATUN; 000CHOBAaHHOCTH CIIOCOO0B
U METONOB pabOThl € MarepuajoM; YMEHHE padoTaTb C JUTEpaTypoil, 2
CUCTeMAaTHU3UpOBaTh M CTPYKTYpUpPOBaThb MarepHall; yMeHue 00001aTh,
COIOCTABJIATh pa3IMYHbIE TOYKM 3pEHHs II0 paccCMaTpUBAEMOMY BOIIPOCY,
apryMeHTHPOBATh OCHOBHBIE MOJI0XKEHHS U BHIBOJIBI.

3. O60cHOBAHHOCTH BHIOOPA HCTOYHHMKOB:

Kpyr, T[IOJIHOTa HCHOJb30BAHUS JIUTEPATYpHBIX MCTOYHHKOB 10 TEME;
[IPUBJICYEHUE HOBEMIIMX paboT (KypHaJbHbIE NyONMKAIMK, MaTepUallbl
COOPHUKOB HAYYHBIX TPYJOB H T.1I.).

4. Co0/monenue TpedboBanuii K 0popMIeHHIO:

MpaBUIbHOE O0(OPMIICHUE CCHUIOK Ha HMCIOJIB3YEMYIO JIUTEPATypy; TPaMOTHOCTD
U KYJIbTYypa HU3JI0)KCHHUS, BJIAJICHIEC TEPMUHOJOTUEH M MOHATUIHHBIM aIllapaTroMm; 2
coOmogenue TpeboBaHuil K 00beMy paboThL; KyIbTypa 0pOPMIICHUS: BBIIECICHUE
a03arieB; UCIOIb30BaHNE HHPOPMAIIMOHHBIX TEXHOJIOTHH.

5. I'paMOTHOCTB:
orcyTcTBHE OphorpadMIecKuX M CHHTAKCHYCCKUX OMIMOOK, CTHIUCTHYECKUX

. N 2
MOTPEIIHOCTEH; OIEeYaTOK, COKPAICHUH CJIOB, KPOME OOIICIPUHATHIX; HATHYUE
JIMTEPATYPHOT'O CTUIISL U3II0KEHUS.
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2. Tunosvie KOHmMpONbHblE 3A0AHUA U  MemMOOUYEeCKUe  MAamepuaivl,
onpedenaiouiue npoyedypvl OUEeHUGAHUA 3HAHUI, YMEHUIl, HABLIKOE U (U1u)
onvima  0eAmenbHOCmU, XaAPAKMepu3ylwux 3manvt  QGopmMuposanus
KomMnemeHyuil ¢ npoyecce 0C60EHUA 00PA306aMEIbHOU NPOZPAMMbL

5.1 Tema cemunapa
Hazan B 6yaymee.. ..

5.2 IIpumepnytii nepeuenv 60npocos K 3auemy

1.Ilpeamer, 3ajaun U 3HaYeHHE (PUBUKU.

2.3aKOHOMEPHOCTH U JBMXKYILIUE CUJIBI PA3BUTHUS (PU3UKH.

3.Mertop1 O3HAHUS (DU3UKH.

4.5KcrepUMEeHTaIbHBIN METO]T TO3HAHUS (CoJIepKaHue, UCTOPUS, 3HAUCHHUE).

5. @usnyeckast TEOpUs U METO/Ibl TEOPETUUECKOTO MO3HAHUSI.

6.Metononorudeckue uaeu GU3NKH.

7.Yctopus uien OTHOCUTEIbHOCTH.

8.Mcropus uaen 31eMeHTapHOCTH.

9.Mcropus uien KBAHTOBO-BOJTHOBOTO JTyajii3Ma.
10.®dyHnnamenTanbHble (PU3NYECKHE TOCTOSHHBIE MEXaHUKHU
11.dynnamenTanbHble GU3MUECKHE IKCIEPUMEHTHI MEXaHUKU
12.®dynnamenTanbHble (PU3NYECKHE TOCTOSIHHBIE AJIEKTPOAMHAMUKI
13.®yHnameHTanbHbIe U3NIECKHUE TIOCTOSTHHBIC ONITHKH
14.®dynnamenTanbHble GU3NYECKUE IKCIIEPUMEHTHI ONITUKU
15.®dynnamenTanbHble GU3MUECKHE IKCIEPUMEHTHI KBAaHTOBON (DU3UKHU
16.®ynnamenTanbHble (PU3NYECKHE TOCTOSHHBIE KBAHTOBOM (PU3HKH.
17 .Vicropus kinaccuyeckoi MeXaHUKU
18.Craructrueckas gusnka Kak QpyHIaMeHTaTIbHAS TEOPHSI



CoNok~wWNE

10.

5.4

CoNoOA~WNE

WNRNRNNMNMNRNNMNNNNRPRRRRERRRE R
OOV RWNRPRPOOWOMNOUAWNREO

19.0nexTpoanHamMuka Kak QpyHIaMeHTaIbHAS TCOPHS

20.0nTHKa KaK pa3ael IeKTPOIMHAMHUKI

21.KBaHTOBasi MEXaHHKa Kak (pyHIaMeHTaIbHAs (hpru3ndecKast TCOPHs
22.AtomHas pusnka

23.Snepnas usuxa

24 . Uctopust GU3MKU B CPEIHEN IITKOJIE

25.VIcropuieckre 0030pbl B Kypce MEXaHHKH.

26.Pu3nueckas KapTUHA MUPa U €€ BOJIIOLIHSL.

5.3 Ilpumepnasa memamuka peghpepamos

DneMeHThl (U3UUYECKUX 3HAHUH B aHTUYHYIO 3TI0XY, B CPEIHUE BEKa
[Ipunin otHocuTenpHOCTH ["anunes u DUHIITEHHA.
Pacmmpsromasics BceneHHas.

CoBpemeHHbIe TPOOIEMbI ONTHKU

[IpuHIUITBI CUHEPTETUKHI

OTKpBITHE 3JIEKTPOHA, PEHTT€HOBCKUX JTY4el, paIluOaKTUBHOCTH.
Pa3paboTka 0CHOB COBpeMEHHOM (PU3UKU

OcHoBbI HanpaBneHUs pa3BuTHs Qu3uku B 20-M Beke
MeTo10JI0THYECKHE TPUHITUATIBI COBPEMEHHOH (QU3NKH

®usuka B Poccun

Ilpumepnasa memamuxa 00K1a008
®duznka JpeBHOCTH.
AHTHYHas HayKa.
AHTUYHBIE ILIKOJIBI.
JpeBHerpeueckue aTOMUCTBHI.
EBknun, Apxumen, ApucToTes.
Pa3Butne MaremMaTuku, MEXaHUKH U TIOSBIICHUE 3a4aTKOB (DH3UKH.
TexHonornu JpeBHEro Mupa.
Hayxa Cpenneit A3uu B Hauajie CpeJHUX BEKOB.
PasButue Hayku 1 TexHukH B EBporne 10 Hayana HayyHou pesomtounu XVI-XVII BB.
. Hagaso Hay4HOl peBOMIIOLIUN.
. Jleonapno na Bunuu, Konepnuk, ["anunei.
. BO3HUKHOBEHNE HOBOI'O HAYYHOI'O MUPOBO33PEHUS.
. Hp1oTOH 1 ero Bpems.
. O6ocHoBanune Mexanuku HeroToHa.
. DOKCIIEpUMEHTHI BEJTMKUX (PU3UKOB.
. 3aKOH BCEMUPHOI'O TATOTEHUS.
. Ontuka Herorona.
. MupoBo33penune HproToHa U €ro poJib B pa3BUTUN (PU3HKH.
. Hayka u Texauka XIII Bexka.
. Y4eHue o Terore.
. Pa3zBuTHe yueHus 00 3JIeKTpUUYECTBE U MarHETU3ME.
. Pa3BuTHE aHaIMTHYECKOrO annapara MEXaHHUKHU.
. ®u3uka u texuuka M.B. JIomoHOCOBa.
. ®u3uka u texauka B Poccun XVIII B.
. IlepeBopot B onTHke B Hauane XIX B. u 3araaka apupa (Openens).
. DIIEKTPOMAarHeTU3M, IEKTPUUECKUI TOK U 3aPOKICHUE DIEKTPOTEXHUKH.
. OTKpBITHE 3JIEKTPOMAarHUTHON MHAYKIUH.
. M.®apanes kak TOCTHKEHHUE HAYYHO-TEXHUUECKOTO pa3BUTHS O0IIECTBa.
. IlepeBOpOT B yUeHHH O TEIIOTE - OTKPBITUE 3aKOHA YHEPreTUYECKOM YKBUBAJICHTHOCTH.
. BO3HUKHOBEHNE U pa3BUTHE TEPMOJUHAMHUKH.



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

CraHOBIIEHHE KIIACCUYECKOM 3JIEKTPOIMHAMUKHU.

DJIeKTpOMarHuTHoe noJje. CBsi3b TEOPUU U MTPAKTUKH.

Pa3Butune ob6mieil Teopuu TerIa ¥ CTaHOBJICHUE CTATUCTUYECKON (DU3UKH.
bonbuMaH 1 ero BKi1aja B HayKy.

Pa3ButHe 3KCIEpUMEHTAIBHON U TEOPETUYECKON ONTUKU BO BTOpoH nosioBuHe XIX B.

OTKpBITHE JIEKTPOMArHuTHHIX BOJH. [, I'epir.

N3o6perenue paguo A.C. [TonoBsiM.

®usuka B Poccnn B XIX B.

OTKpBITHE JIEKTPOHA U BOBHUKHOBEHHUE JIEKTPOHHON TEOPHUH.

Benukue onbIThl 10 3J€KTPOHHON TEOPUH.

OTKpbITHE PAIMOAKTUBHOCTHU U AJIEPHOU CTPYKTYPHI aTOMA.

[TosiBneHre TUIMOTE3bI KBAHTOB U MEPBBIN ATAll Pa3BUTHSI KBAHTOBOI TEOpUHU.
Otkpeitue CTO. Ditnmreiin, [lyankape, npeoopa3oBanue JlopeHia.
[Tnanerapnas mozens atroma Pesepdop/ia u nepBble ycriexu KBAaHTOBOM TEOPHH.
CuHTE3 KBAaHTOBOM MEXaHUKHU U OTKPBITUE AyaTu3Ma MUKPOMHUPA.
®opmupoBanue GU3NKH aTOMHOTO Spa U JIEMEHTAPHBIX YaCTHUII.

Pa3Butne Gpusnku TBEpAOTO TENA.

CraHOBJICHHE U Pa3BUTHE COBETCKOU (PU3UKU.

CoBpeMeHHas (puznyeckas KapTHHA MHPA.

OBOJIIONHUS BCEIEHHOM.

DuU3NYECKUN BaAKYyM.

[IpoctpancTBO U Bpems B (pu3uke u Gprtocopun.



