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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma Kypca BHEYPOUHOH AeATENbHOCTU «SlaepHas puznkay
cocTaBliecHa B cOOTBETCTBUM ¢ TpeOoBaHusaMH PI'OC obmiero oOpazoBaHus U
aBropckoii mporpammbl FO. A. IlaneOparueBa «fnepHas ¢usuka» (COOpHUK
MPUMEPHBIX PabOUYMX MPOrpaMM. DJIEKTUBHBIE KypChl ISl MPOQPUIBHON IIKOJIBI.-
M.: «IIpocsemienner, 2018.



Ilnanupyembie pe3yjibTaTbl OCBOCHHUS Kypca

N3yuenue Kypca BHEYpOUHOM JeATENbHOCTH «SnepHas  pusznka»
HarpaBJieHO Ha (OPMUPOBAHUE JMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX
pe3yabTaToB  00y4YeHHs, COOTBETCTBYIOIIMX TpeboBaHUsIM  deaepaabHOTO
rOCYJapCTBEHHOr0  00pa3oBaTeJIbHOTO  CTaHJapTa  OCHOBHOTO  OOIIEro
oOpa3zoBaHusi:

JINYHOCTHBIE pe3yJIbTaThI:

1. Bocnuranue pOCCUHCKOW TPaKIaHCKOM HWAEHTUYHOCTH: MAaTPUOTU3MA,
yBaKkeHUs K OTeuecTBY, OCO3HAHMUSI BKJIAJIa OTEUECTBEHHBIX YUYEHBIX B PA3BUTHE
MHUPOBOU HAYKH;

2. OTBeTCTBEHHOE OTHOIICHUSI K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH K
caMOOOpa30BaHUIO M CAaMOPA3BUTHIO HA OCHOBE MOTHBAIIMM K OOYYEHUIO U
MO3HAHUIO, PA3BUTUE CAMOCTOSATEILHOCTU B IPUOOPETEHUH U COBEPIIIEHCTBOBAHUU
HOBBIX 3HAHUM;

3. Tlo3HaBaTeNbHBIE MHTEPECHI, PA3BUTHE UHTEIUICKTYAJIbHBIX, TBOPUECKUX
criocoOHOCTeH, (OPMUPOBAHNE OCO3HAHHOTO BHIOOpPA M MOCTPOEHHUE JalIbHEHUIIICH
WHIMBUTYaJIbHON TPACKTOPUU 00pa30BaHUSI;

4. @opMupOBaHHME IIEJIOCTHOTO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAayKM U  OOIICCTBEHHOW MPAKTHKH,
yOeXJIEHHOCTH B BO3MOXKHOCTH MO3HAHUS MPUPOJIbI, B HEOOXOUMOCTH Pa3yMHOT0
UCITOJIb30BAHUS JTOCTUKEHU HAYKW M TEXHOJIOTMH NI JAJIbHEHMIIETro pa3BUTHS
YeJIOBEYECKOro 00IEeCTBa, YBAXKEHHsI K TBOPLIAM HAYKW U TE€XHHUKH, OTHOIICHHS K
(du3MKe KaK K 3JIEMEHTY OOIIEUYEIOBEYECKON KYJIbTYPHI;

5. VYMeHue KOHTPOJIMPOBATH TMpOIECC U pE3yJbTaT y4eOHOW U
UCCIIEA0BATEIBCKON IESITEIIBHOCTH B IPOLIECCE U3YUYEHUS 3aKOHOB MPUPO/IBI;

6. KpuTuuHOCTH MBIIUICHUS, MHULIMATUBA, HAXOAYMBOCTh, aKTUBHOCTh MPU
pEUIEHNU MPAKTUYECKUX 3a/1a4.

MeTanpeaMeTHbIe pe3yJbTAThI:

1. YMeHue caMOCTOATENHHO ONPENETSATh eI CBOEro 0O0y4eHUsl, CTABUTh U
dbopmynupoBaTh A1 ceOs HOBBIE 3a7a4M B yué0e, pa3BUBaTh MOTUBBI 1 MHTEPECHI
CBOEH MO3HABATEILHOM JESATCIbHOCTH;

2. YMeHHe COOTHOCUTh CBOU ACHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYILIECTBIIAATh KOHTPOJIb CBOEU JIEITEIBHOCTH B IPOLECCE JOCTHUKEHHUS
pe3ynbTaTa, ONpeAessiTh CIIOCOOBI JEHCTBUM B paMKaxX MPEIIOKEHHBIX YCIOBUMA U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHUCTBHS B COOTBETCTBUU C U3MEHSIONICICS
CUTYalUEH;

3. YMeHue ompenensiaTh MOHATHUS, CO3/JaBaTh O0OOIIECHUS, YCTaHABIWBATh
aHAJIOTHH, KIACCU(UIIUPOBATh, CAMOCTOSTEIHLHO BHIOMpPATh OCHOBAaHUA W
KpUTEPHH JIJIs1 Kilaccu(uKauu;

4. YcraHaBnMBaTh NPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyXaeHue, yMO3akiaoueHue (MHAYKTUBHOE, NEAYKTUBHOE U IO AHAJIOTUHU) U
JienaTh BIBOJIBI;



5. Pa3BuTHe KOMIIETEHTHOCTH B 00JIaCTU UCTOJB30BaHUS UHPOPMAIMOHHO-
KOMMYHHKAIITUOHHBIX TEXHOJIOTH.

6. [lepBoHauanbHbIC TIPEACTABICHUSI 00 UIIESIX U O METOoJax (PU3MKU Kak 00
YHHUBEPCAJBHOM HMHCTPYMEHTE HAyKHU M TEXHUKH, O CPEACTBE MOJICIUPOBAHUS
SIBJIECHUU U IIPOLIECCOB;

7. YMeHue BuAeTh PU3NUECKYIO 3a/1a4y B KOHTEKCTE TPOOJIEMHON CUTYaIIU
B IpPYTUX JUCLHUIUIMHAX, B OKPYKAIOIIEH )KU3HU;

8. IloHMMaHHWE CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAHUA U YMEHHUE
JEUCTBOBATH B COOTBETCTBUU C MPEIJIOKECHHBIM AIITOPUTMOM.

IIpeameTHbIE Pe3yJibTATHI:

Yuanuiics Hay4yHuTCs:

- packpbiBaTh Ha TMpuUMEpax poJib sjiepHON UMK B (HOPMUPOBAHUM
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa M B MPAKTUYECKOU JEATEIbHOCTHU
YeJI0BEKa, B3aUMOCBSI3b MEXAY (PU3UKON U APYTrUMU €CTECTBEHHBIMU HayKaMu;

- OOBSCHATh M AHAJIM3UPOBATH POJIb M MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON JI€ITETbHOCTH JIIOJIEH;

- XapaKTepu3oBaTh B3aUMOCBSI3b  MEXIAy (U3UKOW U JPYyTUMH
€CTECTBEHHBIMU HAyKaMU;

- TIOHUMAaTh U OOBACHATH IIEJOCTHOCTh (PU3MUECKON TEOpHUH, pa3nyaTh
I'PaHUITBI €€ TPUMEHUMOCTH U MECTO B PAY APYTUX PU3HUECKUX TEOPHIA;

- BJIaJIETh NPUEMAMHU MTOCTPOEHUSI TEOPETUUYECKUX JI0KA3ATEIbCTB, a TAKKE
IIPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUsI (PU3NUECKHUX SBJICHUN M MPOIIECCOB
Ha OCHOBE IMOJIYY€HHBIX TEOPETUUYECKUX BBIBOJIOB U JOKA3aTEJIbCTB;

- CAaMOCTOSATENILHO IJIAHUPOBATh M MPOBOJIUTH (PU3NUECKHE IKCTIEPUMEHTHI;

- pemath MOPaKTUKO-OPUECHTHUPOBAHHBIE KAYECTBEHHBIE M PACUETHBIC
dbu3uveckue 3amadyd ¢ OMOpPOM KAk Ha M3BECTHhIC (HU3MYECKUE 3aKOHHBI,
3aKOHOMEPHOCTH U MOJIEIIH, TaK U Ha TEKCThI ¢ M30BITOUYHON MH(OpMaIIHEH;

- 0OBSICHATH TPAHMIIBI IPUMEHEHUSI U3YUYCHHBIX (PU3MYECKUX MOJICNIeH TpH
pereHny PU3NIeCKuX U MEXIPEAMETHBIX 3a/1ay;

- BBIJIBUTATh THIOTE3bI HA OCHOBE 3HAHUS OCHOBOTMIOJIATAIOIINX (DU3NUSCKUX
3aKOHOMEPHOCTEUN U 3aKOHOB;

- OOBSACHATH MPUHIMIBI PabOTBI M XapPaKTEPUCTUKU H3YUYCHHBIX MAIIIHH,
MPUOOPOB U TEXHUUECKUX YCTPOKCTB;

- OOBSACHATH YCJIOBHUS NPUMEHEHUS (U3UYCCKHX MOJECICH NP PEIICHUU
br3HMYeCKUX 3a/1a4, HAXOJUTh aJIeKBAaTHYIO MPEIJI0KECHHON B 3a71a4ue (GU3UICCKYIO
MOJIeJIb, pa3peliaTh MpoOJIeMy KaKk Ha OCHOBE HMMEIOIIMXCS 3HAHUMW, TaK U TMPHU
MMOMOIIIA METOJIOB OIICHKH.

Yyanuiics mMoay4YuT BO3MOKHOCTh HAYIUThHCS

- ONKCHIBaTh W AHAJIM3UPOBATHh IMOJYUYCHHYIO B PE3YJIbTATe MPOBEIAEHHBIX
(bU3NUECKUX IKCIIEPUMEHTOB HH(MOPMAITHIO, OTIPEALIATh €€ JOCTOBEPHOCTD;

- TIOHUMATh U OOBSICHITH CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJATraloIIMMHU
HayYHBIMH TIOHATHUSMH: TPOCTPAHCTBO, BpeMms, Marepusi (BEIIECTBO, TMOJIE),
JIBUKCHUE, CUJIA, DHEPT U,




- peuaTh 3KCIEPUMEHTAIIbHBIE, KAUECTBEHHBIE U KOJIWYECTBEHHBIC 3a/1a4d
OJIUMIUATHOTO YPOBHS CJOKHOCTH, HUCIHOJB3YSd (DU3WYECKUE 3aKOHBI, a TaKkKe
yYpaBHEHHUSI, CBA3BIBAIONINE (U3UUECKUE BETUUNHBI,

- QHAJM3UPOBATH IPAHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, TIOHUMATh
BceoOmMid  xapakrep  (QyHIaMEHTaIbHBIX  3aKOHOB W  OTPAHUYEHHOCTH
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

- opMynupoBaTh U peliaTh HOBBIE 3aJl1aud, BOSHUKAIOIIHUE B X0 y4eOHO-
HCCIIEIOBATENbCKOM U MPOCKTHOM JIESITEIbHOCTH;

- YCOBEPILIEHCTBOBATh MPUOOPHI U METOJIbI UCCIICIOBAHUS B COOTBETCTBUU C
IIOCTABJICHHOM 3aJ1a4uei;

- UCIIOJB30BaTh METOJIbl MAaTEMATHYECKOTO MOJCIUPOBAHUS, B TOM YHUCIE
OpOCTEHMININEe  CTAaTUCTUYECKUE  METOJbI, g  00paboOTKM  pe3yJbTaToB
AKCIIEPUMEHTA.



Coaepxanue Kypca
10 kiacc

Beeoenue

Wznydyenne aOCoMOTHO uY€pHOro Teiaa W KBaHTOBas rumnore3a [lnanka,
otkpbiThe Jk. . TomcoHOM anekTpoHa. OTKPBITHE PEHTIEHOBCKOTO U3JTyYCHHUS.
OtkpeiTue A. A. bekkepenem pagnoaktuBHOcTU. OnbIThl [Isepa 1 Mapuu Kropu.
Co3nanue A. DVHIITETHOM CIIENMAIbHON TEOPUU OTHOCUTENBHOCTH. B3auMoCBs3b
MEXIy Maccoil u osHepruei. OxcnepumeHT 3. Pesepdopma 1mo OTKpBHITHIO
«IUTAHETApHOW» MoJenn atoMHoro snapa. KeantoBanue sHeprum u moxenb H.
bopa. IlocnenctBusi 3TUX OTKPBITUW Uil CO3JAHUS KBAaHTOBOM MEXaHUKH U
aepHOM (PU3MKM KaK OCHOBBI TEXHUYECKOTO IMporpecca yenoBeuectBa B XX U
XXI BB., co3gaHus KapTUHBI MUKpPO- U Makpokocmoca Ha ocHoBe CTaHIapTHOMU
MOJEIH.

Tema 1. Keanmoegulii mup amomos u moaexyn

Mopens aroma bopa u nuHeiuarsle crekTpbl. KBaHTOBaHHWE SHEPruu.
Bonusl matepun JI. ne bpoitna. KopnyckynsapHo-BonHOBO#M nyanusm. Judpaxims
ANeKTpoHOB Ha Kpuctamuax. doroadpdexkr um s¢pdexr Komnrona. Ilpunuun
HeonpenenéHHoctu ['eitzenbepra. Ypasuenue lllpeaunrepa. Bonnosas ¢pyHkuus u
e€ BEpOSTHOCTHas uHTepnpeTauus. KBaHTOBBIH 3PQPEKT TyHHEIUPOBAHMUS.
KBanToBanue yriioBoro momeHta. CnuH aektpoHa. [IpmHnmn 3ampera Ilaymnu.
OnexkTpoHHbIe 00o0J0ukM aTtoMoB U Ilepumonmueckuit 3axkoH Menzaeneesa.
Moutekynpl. CEKTpbI aTOMOB M MOJIEKYII.

Tema 2. Macca u 3nepzus é peaamueucmcKoil meopuu

OcHOBHBIE ~ TIOCTYyJHaThl  CHEUUAIBHOW  TEOPUHM  OTHOCUTEIIBHOCTH.
[Ipeobpazosanus ["anunes u Jlopenna. MiHBapraHTHOCTH MHTEpBAJIA.

Macca B KIIACCMYECKOM MEXaHMKE W TEOPUM OTHOCUTEIIBHOCTH.
[IpeobpazoBanus JlopeHna qjis UMITyJIbca W SHEPruU. Macca — pesITUBUCTCKUN
uHBapuaHT. CBsA3b HSHEPrUM M Maccel Nokos. IIpumepsl mepexonma Maccel B
SHEPruI0 M 3Hepruu B Maccy. JlegekT macchl M 3Heprus cBA3M suep. Maccel u
DHEPIUs COCTaBHBIX CUCTEM. PelITUBHUCTCKAs KMHEMATUKA U 3aKOHBI COXPAaHEHUS
DHEPIUM U UMITYJIbCA.

Tema 3. Amomnsie a0pa u paouoaKmueHoOCHb

OcHOBHbIE CBOWCTBa aTOMHBIX sJIep: COCTaB, pa3mep, ¢popMa, 3apsi, Macca
anapa, sHeprust cBsizu. M3orombl. ['panuisl ctaOuiabHOCTH aToMHBIX saep.CruH
MMPOTOHA W HEWTpOHA. YTJIOBOM MOMEHT sijpa. SnepHble cuibl. Kiaccuueckas
IIPOTOHHO-HEUTPOHHAsT MOJENb sAjpa. SaepHble Monenu: (pepmu-ra3, KamejabHas,
obonoueyHast u 0000mEHHAs Mojenb sapa. KopoTkoaeicTByrone HYyKIOHHBIE
KOppeNslMd B SApax U KyMYJISTUBHBIM snepHbll 3ddext. PannoakTHBHOCTS.
Bunel pagmoaktuBHOCTH: a-, D-, ¢-pacman, crmoHTaHHOe aeneHHe. | paHUIIBI
CTaOMJIBHOCTM AaTOMHBIX fJ€p. 3aKOoH paJuoakTHBHOro pacnaga. llepuon
nosnypacrnajna. AKTUBHOCTh PpPaJMOAKTUBHOIO MCTOYHHMKA. KadecTBEHHbIE U
pacu€tHble 3amaud. MaremaTHyecKuid NPakTUKyM «CTaTUCTUYECKHM XapakTep
PagOaKTHUBHOTO pacnana.



Tema 4. Hoepnwie peakyuu

SnepHble npeBpaileHus B 3xkcriepumenTax Pezepdopna. OTKpbITHE MPOTOHA
n HeuTpoHa. Peakuuu nenenus suep. Llennas saepHas peakuus. TepmosiiepHbie
peakuuu. Ilogmoporoselie peakiuu. Poxzaenune aHTUNpOTOHOB. HM3yueHue
CTPYKTYpbI IPOTOHOB U SIAEP B MyYKaX 3JEKTPOHOB. KauecTBEHHbIE U PAaCUETHBIE
3a7a4u.

Tema 5. Bupmyanvnasa nadbopamopus CHOHMAHHO20 OejleHUA A0ep

11 kiaacc

Tema 1. Ilpoucxoscoenue Inemenmos 60 Becenennoii

dyHaaMeHTalbHble B3auMojiecTBUs. (CTaHgapTHasT MoOJ€Nb. boblIon
B3pbIB. ATOMBI BOJIOPOJIa U JIETYalinX 31eMeHTOB. CUHTE3 3JIEMEHTOB B 3BE3/1aX.
B3pbIBbI CBEPXHOBBIX 3BE3]] U HEUTPOHHBIE 3BE3/IBI.

Tema 2. Cunme3s HOBBIX CEEPXMAICENBIX IJIEMEHMOE

TpancypanoBbsie U TpaHChepMHEBbIe dNIEeMEHTBI. «OCTPOB CTAOMIBHOCTHY U
CHUHTE3 HOBBIX CBEPXTSIKENBIX 2JIeMEHTOB. JlabopaTopusi sIepHBIX Peakiii UMEHH
akagemuka I'. H. ®néposa. Mojnenp HUKIOTPOHA U AETEKTOpA ISl PETUCTPALUU
CBEPXTSKENBIX 3JIEMEHTOB. Kak perucTpupyroT CBEpXTSKEIbIC JIEMEHTHI.

Tema 3. Yckopumenu u xonnaiioeput

[TpuHIMOBE pabOTHl JIMHEWHBIX W IUKIMYECKUX yckoputenel. J[BrkeHue
3apsDKEHHBIX YacTUIl B JJIEKTpUYECKOM M MmarHuTHoMm mnone. B. W. Bekcnep:
npuHIMn aBTodazupoBku. A. M. Bynkep: uies >JI€KTPOHHOTO OXJIAXKICHUS H
nepBble BCTpeuHble Kojblia. bonbmoi anponusiikomtaiinep (LHC) B EBporie u
koswtaiinep penstuBuctckux saep (RHIC). Moaens ycKOpUTENBHOTO KOMILIEKCa
HUKA — poccuiickoro koJiaiaepa TSKEIbIX HOHOB.

Tema 4. Hceneooseanue cmoakHoBeHUIL PeIAMUBUCHICKUX A0eD

UTO MpOUCXOOUT NPU CTOJIKHOBEHUSIX PEIATHUBUCTCKUX sAnep. JeTexTopsl
JUISL PErUCTpalliy MPOAYKTOB SANEPHBIX peakiuil. OCHOBHBIE XapaKTEPUCTUKU
peakmuii. Tpurrep s orOopa coObITH. Bpems-mpoeknnoHHas Kamepa.
DNEeKTPOMATrHUTHBIA KaJOPUMETP, CUIIMKOHOBBIE JETEKTOPbHI IJISI OINpEIeTCHUs
BEPIIMHBI B3aUMOJICUCTBHS.

Tema 5. Aoepnaa 3Inepzemuka u 2n100anvHble npoodaemul. SInepHas
OHEpreTuka W TIo0ambHble MPOOJIEMbl YeJIoBedecTBa. SlepHbIE PEaKTOPHI.
[IpuponHble sAnepHblEe peakTopbl. PelieHne KaueCTBEHHBIX M PACUYETHBIX 3a]1ad.
HNHTepakTUBHAS MOJIEIIb SIAEPHOTO PEAKTOPA.

IIpoexmul.: «SInepHast sHEPreTUKA U TrI00aIbHBIC TPOOJIEMBI UE€JIOBEUYECTBAY

Tema 6. Hoepnasa ¢puzuxka u meouyuna

Anepnas ¢puzuka u mMeauuuHa. Mojelb yCKOPUTENIBHOTO KOMILIEKca st
MMPOTOHHOW PaUOTEPANTUH.

Ilpoexmui: «oepuas usuxa u meduyunar.

Tema 7. Aoepnan pusuka c neiimponamu

SnepHble uccnenoBanus ¢ HeUTpoHaMH. CBOMCTBA HEWTPOHHBIX ITYYKOB.
Mogenb uccnenoBaTeIbCKOr0 HMMITYJIBCHOTO PeakTopa Ha OBICTPBIX HEUTPOHAX



NbBP-2. IlpuMeHeHMEe HEUTPOHHOTO AaKTHMBALIMOHHOTO aHAJA3a B OJKOJIOTHHU.
SAnepunas mumaneronorus. Ilouck Boaepl Ha Mapce mnpu MOMOIIM HCTOYHHUKA
HEUTPOHOB.

Tema 8. Paouobuonozun

Uro usyuaer paauoOuonorus. CoctaB KOCMHYECKOI'O H3JIYYEHHS] U €ro
BO3/JCHCTBME HA >KMBbIE OpraHusmsel. llunorupyemslie MONETHI B KOCMOC U
panualMoHHble  pUCKH. AcTtpoOuonorusi. (MonenupoBaHue paaualOHHBIX
noBpexIeHni KiaeTok B cpene GEANT).

Tema 9. B3aumooeiicmeue u3nyueHus ¢ 6euiecmeom

BzaumoneiicTBue 3apsokKeHHBIX 4YacTUL, (OTOHOB U DIIEKTPOHOB C
BEILIECTBOM.

Tema 10. /lemexmopol 3aparxceHHbIX YacmMuy U 2aMMa-KeaAHMOo8

PaznuuHble TUOBI JETEKTOPOB: Ta30BbIH, (POTOIMYIBCUU, Iy3bIPbKOBAs
KaMmepa, CUUHTWUIALMOHHBIN, TOJYIPOBOJHUKOBBIMA, JETEKTOp Ha OCHOBE
MUKpPOKaHaJIbHBIX IuIAaCTUH. CbhbEM CHUTHaNAa C JIETeKTOpa. DHEPreTUYECKUEe WU
BpeMs-TIpoi€THbIe CcHeKTpbl. COBpeMEHHBIE METOJIbl ChEMa M OLMQPPOBKH
uH(pOpMAITIH.

Tema 11. Bupmyanvnasa nabopamopus (no ev16opy)

Temwr: «OcHO8bl UZMEPEHUS CUZHANO06 C OCMEKMOPOs8),

«CUUHMUNTAYUOHHDBLIL ME1eCKON 0111 U3YUEHUA KOCMUYECKUX JIyYeil),

«I'amma-cnekmpockonusny,

«Cnonmannoe oenenue aoepy,

«Mamemamuyeckuii  npaKmukym  no  ooOpabomke  pe3yibmamos
uzmMepeHuil 6 cpeoe

ROOT»,

«Mamemamuyeckuit nRPAKMUKYM NO MOOEIUPOBGAHUIO DPAOUAUUOHHBIX
nospestcoenuit knemku 6 cpede GEANT».



Y4eOHO-TEeMATHYCCKHNH IJIAH

10 kimacc

Ne Tema KounyecTBo 4acos
1 Beenenue 2
2 KBaHTOBBIN MUp aTOMOB U MOJIEKYJI 6
3 Macca 1 DHeprus B pEISITUBUCTCKON TCOPUHU 4
4 ATOMHBIE ]Ipa U paIuOaKTUBHOCTh 10
5 SAnepHble peakuuu 10
5 BupryansHas nabopaTopusi CHOHTaHHOTO 2

JICTICHHS SIICD
7 Peseps 1

Hmozo: 35
Y4yeOHO-TEeMaTHYECKHM I TJIAH
11 xnacc

Ne Tema KoiunyecTBo yacos
1 [IpoucxoxkaeHue 3eMeHTOB BO BeeneHHoun 4
2 CHHTE3 HOBBIX CBEPXTSKEIBIX JJIEMEHTOB 3
3 VYckoputenu u KoJuianaepsl 4
4 HccnenoBanue CTOJIKHOBEHUHN PEATUBUCTCKUX 3

anep
5 SAnepnHas sHEpreTHKa U ri100adbHBIE TPOOIEMBI 5

YeJI0BEYEeCTBRA
6 AnepnHas pu3rka U MeIUIIMHA 3
7 SnepHas pusuka ¢ HEUTPOHAMHU 3
8 PanmoOuosorus 3
9 B3aumopelicTBrue n3ny4eHus C BEIIECTBOM 1
10 JIeTeKTOpHhI 3apSKEHHBIX YaCTHUI] U TaMMa-KBaHTOB 3
11 Bupryanbsnas nabopatopus 2

Hroro: 34




IleHHOCTHBIE OPHEHTHPBI

Konkpernszamus o0mieil 1eian BOCHUTAHUS TMPUMEHUTEIHHO K BO3PACTHBIM
OCOOCHHOCTSIM IITKOJIbHUKOB TO3BOJIACT BBINEIUTh B HEH CIEAYIOUIUE IIETICBBIC
MPUOPUTETHI, COOTBETCTBYIOIINE TPEM YPOBHSIM OOIIEro 00pa30BaHuUs:

-B BOCIIMTAHUU JETEH IOHOIIECKOro Bo3pacTa (YypOBEHb CPEIHETO OOIIEero
00pa30BaHKs) TAKUM MPHOPUTETOM SIBIISIETCS CO37aHHE OJIarompUsTHBIX yCIOBHM
U1 IPUOOPETEHHsI IKOJIBHUKAMHU OIbITa OCYIIECTBICHUS COIMAIBLHO 3HAYUMBIX
hi (S

Brinenenne JaHHOTO TPUOpPUTETA CBS3aHO C OCOOEHHOCTSMHU INKOJIHHHKOB
IOHOIIIECKOTO BO3pacTa: ¢ MX MOTPEOHOCTHIO B KU3HEHHOM CaMOOIMPEIEICHNUH, B
BBIOOpE JaIbHEHIIIETO KU3HEHHOTO MYTH, KOTOPBI OTKPHIBAETCS Nepe]] HUMH Ha
MOpOTe CaMOCTOSATENbHON B3pocioW ku3HU. CraenaTh TMPaBWIBHBIA BBIOOD
CTapIICKIIACCHUKAM TIOMOYKET UMEIOIIUNCS Y HUX PEAIbHBIN MPAKTHYECKHA OIIBIT,
KOTOPBI OHU MOTYT NMPUOOPECTH B TOM YHUCIIEC W B IIKoJie. BaxkHO, 4TOOBI 3TOT
OMBIT OKAa3aJCsi COLMAJbHO 3HAYUMBIM, TaK KaK WMEHHO OH TIOMOXET
TapMOHHYHOMY BXOXJICHUIO IITKOJBHUKOB BO B3POCIYIO JKU3HBb OKPYXKAIOIIETO UX
oOmiecTBa. I10:

l.omBIT f1€71, HaMpaBIEHHBIX HA 3a00Ty O CBOEH ceMbe, POAHBIX U OJU3KHX;

2.TpyIOBO#1 OIIBIT, OMBIT YYacTHs B TPOU3BOACTBEHHOU MPAKTUKE;

3.01BIT JI€J, HAMPABIECHHBIX HA TMOJIb3y CBOEMY POJHOMY TOPOJY WUJIU Celly,
CTpaHE B IIEJIOM, ONBIT JEATEIHLHOTO BBIPAXKEHUS COOCTBEHHOM TI'pa)IaHCKOU
MO3UIUH;

4.0MBIT MPUPOIOOXPAHHBIX JEII;

5.0TBIT pa3pelIeHus BOSHUKAIOMINX KOH(PIUKTHBIX CUTYalMil B IIKOJE, JOMa
WIH Ha YIIUIIE;

6.0IIBIT CAMOCTOSITEIBHOTO TPUOOPETEHUS] HOBBIX 3HAHUM, MPOBEIACHHUS
HAYYHBIX UCCIICAOBAHM, OTBIT MPOEKTHOM JAESITEIILHOCTH;

7.00BIT W3Y4YEHUS, 3alIUThl U BOCCTAHOBIEHHUS KYJIHTYPHOTO HacCeaus
YeJIOBEUECTBA, OMNBIT CO3/aHUSl COOCTBEHHBIX MPOU3BEIACHHUM KYJIbTYpHI, OIbBIT
TBOPYECKOTO CAMOBBIPAKECHHUS,

8.0MBIT BEJEHUS 370pPOBOr0 oOpas3a >KM3HU U 3a00Thl O 3/10pPOBbE JAPYTUX
JIIO/CH;

9.0mBIT OKa3aHUs MTOMOIIY OKPYKAIOIMIUM, 3200Thl O MaJbIlIaX UM MOKHUIIBIX
JIOASIX, BOJIOHTEPCKUH OTIBIT;

10.0mBIT caMOMO3HAHMS W CaMOAHAJIN3a, OMBIT COIHAIBHO MPUEMIIEMOIO
CaMOBBIPAKEHUS M CaMOpeaTn3aliy.
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1 | Benukue OTKPBITHS Pa3Butue 6,7
koHna XIX — Hauaja MO3HABATCJIbHBIX
XX B. MHTEPECOB 51
2 | [locneactBus TBOPYECKHUX
OTKpPBITHH A CIIOCOOHOCTEN
CO3NaHNHA  KBAHTOBOH yHAIHXCS uepes
MEXaHUKU H SJICpPHOU
MIPAKTUYECKYIO
bU3UKH KaK OCHOBBI
HaIpPaBJIEHHOCTh
TEXHUYECKOTO 5
oOydeHus: pu3uKe u
nporpecca y ¢
yesjoBeuecTBa B XX U MHTCTpUPYIOILYIO
XXI BB., co3maHus poinb QUMK B
KapTUHbl MHUKpPO- H CHCTEME
MaKpOKOCMOca Ha €CTECTBEHHBIX HaYK.
ocHoBe CraHmapTHOU
MOJIEJIH
2 | KBanToBbIii mMup| 6
aTOMOB M MOJIEKY.JI
3 | OCHOBHBIC TPUHIIMIIBI Pacmupenue, 6
KBAHTOBOW MEXaHUKHU yrayOnaeHue u
4 | ®orodpdext u adpext 000011IcHNE 3HAHUI
Komnrona. IIpuHnmn 110 (hU3KKE, XUMHUH,
HEONPE/IE/IEHHOCTH GHOIOrHH,
['eitzenGepra (bopMupoBaHe
5 | YpaBHeHue
OTpeOHOCTH B
[Ipenunrepa.
. MOJIYYEHUU HOBBIX
[TonsTHE BOJIHOBOU N
3HaHUMU.
byHKIIHN 06
6 | KBanToBoe BACHCHUC 1
TYHEJUIUPOBAHHE aHaJIn3 poJIn
7 | Kpanrosanme KBaHTOBAHUS B
YIJI0BOT'O MOMEHTA. (opmupoBanuH
Cnun JJIEKTPOHA. COBPEMEHHOMN

[TpuHumn [Maynu

11




8 | CnekTpbl aToMOB H 1 HAay4YHOU KapTUHBI
MOJIEKYJ Mupa.

3 | Macca u sHeprust B| 4
PeIATUBUCTCKOU
TEOPUM

9 | OcHOBHBIE TOCTYJIATHI 1 3HaKOMCTBO c|b6
CIELMAIIBHOW  TEOpUHU PEIATUBUCTCKON
OTHOCHUTEIIbHOCTH TCOpHEH, aHalu3 U

10 | Pemenwne 3amau 1 CpaBHEHHE c

11 | Macca, SHEeprus, 1 KIaccHicckon
HMITYJIbC B TEOPHUEH.
PEISITUBUCTCKOMN
buznke

12 | Pacuér  Macchl u 1
SHEPTHH CBS3M spa

4 | Atomuble sigpa wu| 10
PaAHOAKTUBHOCTH

13 | OcHoBHBIE  CBOMCTBAa 1 ITonnmanue u| 6,10
ATOMHBIX SJIEP 0O0BsICHEHUE

LEJIOCTHOCTH

14 |CnuH  nOpoTtoHa U 1 dusudeckoi
HEWTpOHA.  YTIJIOBOM Teopu,
MOMCHT Si/ipa HaxoxeHue

15 | SAAnepHble MonEIH 1 . ..

pa3Inyuuid rpaHull e€

16 | KopoTkojaeicTByromue 1 IIPUMEHHMOCTH U
HYKJIOHHBIE Mecta B paay
KOPpEJISIIUU B sApaxX U JIpYrux (HU3NIECKHUX
KyMYJISITUBHBIH TEOPUI.
saiepHBIA P ekt

17 | SAnepHbie MOJeIU 1 Bna§eHHe
(3amuTa npuéMaMu
IpeICTaBICHHOMN HOCTPOCHUA
MOI[eJ'H/I) TCOPCTHUCCKHUX

18 | PagnoakTMBHOCTS. 1 JI0Ka3aTeIbCTB, a
Bubr TAKXKE
PaMOaKTUBHOCTHU MPOTHO3UPOBAHUS

19 | I'panuusl 1 0CcoBEHHOCTEH
CTaOMITBHOCTH IPOTEKAHHS
ATOMHBIX saep. 3aKOH DUBHUECKIX
PaaMOaKTUBHOTO N — -
pacnaza. ITepuon [POLECCOB Ha

mmoJrypacriajia




20 | Pemenue 3amau 1 OCHOBE
TIOJTYICHHBIX
TEOPETUUECKUX
BBIBOJIOB u
JIOKa3aTeJIbCTB.
21 | KauecTBeHHbBIC u 1 BreiaBmkenue
pacu€THBIC 3aaUM TANOTE3 HAa OCHOBE
22 | MaremaTH4eCKHi 1 3HAHUS
IIPaKTHKYM OCHOBOITOJIAr oI X
«CraTucTuueckui DU3HIECKNX
XapaxIcp 3aKOHOMEPHOCTEU U
PaaMOaKTHBHOTO SAKOHOB
pacrajia»
5 | SinepHble peakum 10
23 | SlnepHble peakiuu 1 ®opmynupoBanue u | 6,10
24 | Peakinuu neineHust 1 PCIHICHHE HOBBIX
aep 3aJ1a4, Ha OCHOBE
25 | llennas sepHas 1 HOBBIX .
peaKIs MpeACTaBICHUN O
26 | TepMosiaepHbIe 1 AZICPHBIX PeaKInsiX
peaKiu
27 | [logmoporossie 1
peaKIuu
28 | Poxnenune 1
AQHTUIIPOTOHOB
29 | Uzyuennue 1
CTPYKTYPBITIPOTOHOB U
sep B MydKax
AJICKTPOHOB
30 | KauecTBeHHsble u 1
pacy€THBIC 3a4a4n
31 | KauecTBeHHBIE u 1
pacy€THBIC 3a4a4n
32 | KauecTBeHHbBIE u 1
pacy€THBIC 3aa4n
33 | BupryanbHas 1 O3HakoMJIEHUE C 6
Jaboparopus MPaKTHYCCKUM
CIIOHTAHHOT'O JIEJICHUS npumenenueM CJI
SIIEP
34- | Pe3eps 2
35

13
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1 | IIpoucxoxaenne 4
3JIEMEHTOB BO
Bcenennou
1 |dyngameHTanbHbIE 1 Onucanne wu  aHamu3 | 6
B3aUMOJICUCTBUSI. TOJIYYEHHOU
CranpaptHas uHpopMmaimu,
MOJIETTb ompeeeHue eé
2 | bonbiioi B3pHIB. 1 JIOCTOBEPHOCTH,;
ATOMBI Bogopoaa u BJIaJICHUE TIpUEMaMU
Jeryanimmx MIOCTPOECHUS
3JIEMCHTOB TEOPETUUCCKUX
3 | CuHTe3 DIIEMEHTOB 1 AOKa3aTCJIbCTB.
B 3BE€311aX
4 | B3pbiBbl 1
CBEPXHOBBIX 3BE3
Y HEUTPOHHBIE
3BE3/bI
2 | CuHTEe3 HOBBIX 3
CBEPXTSKEIBIX
3JIEMEHTOB
5 | TpancypanoBeie u| 1 [TpuoGpeTenue u| 6,10
TpaHCPEepMHEBBIC COBEPILICHCTBOBAHUE
snemMeHThl. «OCTpoB HOBBIX 3HAHUM O CHUHTE3E;
CTaOWILHOCTH» U VICTIOJIb30BAHUE METOJIOB
CHHTE3 HOBBIX MOJICTUPOBAHUS, B TOM
CBEPXTSKEIBIX YHCJIE TPOCTEHIITNX
SJICMCHTOR CTaTUCTUYECKUX METO/IOB
6 | Jlabopatopus 1
SIIEPHBIX PEAKIHAIN
MMEHHM aKaJIeMHuKa
I'. H. ®néposa
7 |Moaenb 1




LUKJIOTPOHA u
JeTeKTOpa IUIsL
perucrpanuu
CBEPXTSKENBIX
JJIEMEHTOB.

Yckopureau u
KOJLJIaIephbl

[TpuHIMOBEl padOTHI
JIMHEUHBIX 151
HUKIUYECKUX
YCKOPHUTEJIECH.
JIBH>KEHME
3apsKEHHBIX
YaCTHII B
AJIEKTPUYECKOM U
MarHMUTHOM T10JI€

B. U. Bekcnep:
IPUHITUTI
aBTO(azupOBKHU. A.
M. bynkep: uaes
ANEKTPOHHOTO
OXJIaXIECHUS U
NIEPBbIE BCTPEYHBIC
KOJIbLA

10

bonbimoi
aJIpOHHBIMKOJITIANE
p (LHC) B EBpomne
Y KOJUTAuJep
PENATUBUCTCKUX
anep (RHIC)

11

Monenn
YCKOPHUTEIBHOTO
kominiekca HUKA
— POCCHUUCKOTO
KoJUTaaepa
TSHKEIBIX MOHOB

DopMyJIMPOBAHUE U
penIeHre HOBBIX 3a/1a4,
BO3HUKAIOUIUX B XOJI€
3HAKOMCTBA C HOBBIMHU
npubopamu,
COBEPILIECHCTBOBAHUE

MCTOAOB HCCIICAOBAHHUSA B

COOTBETCTBUU
IMOCTaBJICHHOM 3aJauel.

C

6,10

HUccaenoBanue
CTOJIKHOBECHHUM
PEASAITUBUCTCKHUX

saep

12

Uro  mpoucxoaut

3HAaKOMCTBO C HOBBIMU

15




IIPU CTOJIKHOBEHUAX
PEAATUBUCTCKUAX
anep.  Jlerekropsl
U1  pETUCTpaLuu
IIPOAYKTOB
SIICPHBIX PEAKLIAMN

13

OcHOBHBIE
XapaKTEePUCTUKH
peakuuii. Tpurrep
115t oTOOopa
coObITHii. Bpems-
NPOCKIIMOHHASKAME

pa

14

DIIEKTPOMArHUTHBI
1 KaJopuMmeTp,
CUJIMKOHOBBIE
JIETEKTOPHI J1JIs
OTIpeJICIICHHUS
BEPIITUHBI
B3aUMOJEHCTBUS

METOaMU
MCCIIEIOBAHUSACTOJIIKHOBE
HUW PEJIITUBUCTCKUX
A1ep, OCHOBHBIMHU
XapaKTEePUCTUKAMU
peakuuu B
PEIATUBUCTCKOU TEOPUH.

SAnepuas
JHEPreTuKa u
rjao0ajJbHbIE
npooIeMbl
yeJIoBeYecTBa

15

Snepnas
SHEPreTHKa u
r100aJIbHbIE
poOIeMbI
YyeJI0BEYEeCTBA

16

Snepubie
PEaKTOPBL.
[Ipuponnusie
SIZIEPHBIE PEAKTOPBI

17

Pemenne
KQuEeCTBEHHBIX U
pPACUYETHBIX 3a]1a4

18

NuTepakTuBHas
MOJIEIIb SIAEPHOTO
peakrTopa

19

3ammTra  MPOEKTOB
no rteme «nepnas

NuanBuayanbHas OlieHKa
TJI00aJIBHBIX MMPOOIIEM
YeJI0BEYECTBA; PEIICHHE
KauyeCTBEHHBIX U
pacU€THBIX 3a/1a4;
UCIIOJIb30BaHUE METOIOB
MPOCKTUPOBAHUS, 3AIUTA
MIPOEKTOB.

6,10




DHEPreTHKa "

rJ100aJIbHbIE
poOJIeMbl
YeJI0BEYECTBA»

6 | SAnepnas puzuka
U MeIMINHA

20 | SAnepnas ¢uszuka u OObsicHeHHE U 6,10
MEJUIMHA

21 | Monens aHalii3  pOJIMU  MeEcCTa
YCKOPHUTENBHOTO ¢u3uku B HOpMUPOBAHUH
KOMILIIEKCa IS COBPEMEHHOM  HAay4YHOWU
POTOHHOU KapTHUHBI Mupa, B
paauoTepanuu Pa3BUTHH  COBPEMEHHOMN

22 | 3amura MPOEKTOB TEXHUKU U TEXHOJOTUH, B
no teme «SlnepHas IIPAKTUYECKON
duznka U NEeSATeIBHOCTH JI0JIEH.
MEIUITHA

7 | Sinepnasi puszuka c
HEUTPOHAMHU

23 | SAnepHbie OO0bgcHeHNE U 6,10
UCCJIeI0BaHUS C aHaJIn3 ponuu
HEUTPOHAMMU. MecTasiiepHo (pU3UKU B
CgoiicTBa dbopmMupoBaHUHU
HEUTPOHHBIX COBPEMCHHOM  HAy4YHOU
nydykoB.  Mojenb KapTUHBI MHpPa Ha OCHOBE
UCCJIEI0BATEIBCKOT NPUMEHEHUS
0 UMITYJIBCHOTO HEHUTPOHHOTO
peakTopa Ha AKTUBUPOBAHHOIO
OBICTPBIX aHaIu3a.
HelTponax MbP-2

24 | [Ipumenenue
HEUTPOHHOTO
aKTUBALMOHHOTO
aHaJIM3a B 9KOJIOTUU

25 | SAnepnHas
IUTAHETOJIOT USl.
ITonck BOmbI Ha
Mapce IpU
MTOMOIIY UCTOYHHKA
HEUTPOHOB

17




PaguoOunosiorus

26

Yro A3y4aer
PagnoOnOoIOT sl

27

CocrtaB
KOCMHYECKOTO
U3JIyYCHHUS] U €ro
BO3JICHCTBHE Ha
’KUBBLIE
OpPraHU3MbI.TIOJIETHI
B KOCMOC u
paauanMoOHHbIE
pHUCKHU

Jloxa3arenbCTBO posu
A1epHON (PU3UKH B
pa3BUTHUH
pPaguoOnOIOTHH,
BBIIBIDKEHHE CIIOCOOOB
YMEHBIIICHUS

6,8,1

28

AcTtpobuosorus.
(MonenupoBaHue
pavaIiMOHHbIX
IIOBPEKICHU I
KJIETOK B  cpefe

GEANT)

BOBHCﬁCTBHH Ha XHUBBIC
OpTraHU3MBbI,
YMCHBIUICHUA

padIrallnOHHBIX PUCKOB.

B3aumopaeiicTBue
U3JIyYeHHUs ¢
BelIeCTBOM

29

B3aumoneiictBue
3apsKEHHBIX
qacTull, OTOHOB H
3JIEKTPOHOB c
BEIIIECTBOM

3HAKOMCTBO C HOBBIMH
BHUJIaMH B3aUMOJICHCTBUH.

10

JderexkTopbl
3apsKEeHHbIX
YacTHIl 1 TaMMa-
KBaHTOB

30

Paznuunpie  TUMBI
JIETEKTOPOB:
ra3oBblii,
dboTosmynbcHn,
My3bIPbKOBAS
KaMmepa,
CHUHTUIUISIIMOHHBI
i,
MOJYIIPOBOJHUKOB
bIi, JETEKTOp Ha
OCHOBE
MHKPOKaHAJIbHBIX

AmnHanu3 Ha3HAYCHUM,
KOHCTPYKLHM, BBIJCIICHHUE
MPEUMYIIECTB U
HEJIOCTAaTKOB JIETEKTOPOB
COBPEMEHHBIX METOJIOB
chEéMa u o1upOBKU
uH(pOpMAIIHIH.

6,10




IUIACTUH. CréMm
CUTHAaJIa C
JNETEKTOpa

31

DHEPreTUYecKue u
BpPEMsI-IIPOJIETHBIE
CIIEKTPBI

32

CoBpeMeHHbIE
METOABl ChEMA U
o1u(pOBKHU
uHbOpMaLNH

11

BupryaabHasn
Jlaboparopust

33

BuptyanbHas
naboparopusi«"amm
a-CIEKTPOCKOTIIHSI»

O3HakoMJIEHHE C
MPAKTUYECKUM
MIPUMEHECHHEM TaMMa-
CHEKTPOCKOITHUH

34

Pezeps

19
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