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1. Tpedosanus I'OC BIIO

Mexanuka.

[TpoctpancTBo u BpeMs. Kunemaruka marepuanbHoit Touku. [IpeoOpaszoBanus [Manunes. lunamuka
MaTepuaJbHON TOYKU. 3aKOHBI COXpaHeHUs. OCHOBBI CHELUAIBHON TEOPUU OTHOCUTEJIBHOCTH.
Heunepuuanbusle cucreMbl otcueta. KunHemarnka aOcoitoTHO TBepAoro Tena. JluHamuka
abcomoTHO TBepaoro tena. KonmebarenvHoe apwmkenue. Jledpopmarnyuu um HampspkeHHs B TBEPABIX
Tenax. MexaHuka )KMIKOCTEH U ra30B. BOJIHBI B CIUIOMIHOM CPEJle U DIIEMEHTHI aKyCTHKH.
MouJiexysipHast ¢pusuka.

Nneanbnsiii ra3. [lonstue temneparypsl. Pacnipenenenne Mosiekyn raza no ckopoctsim. MieanbHblil
ra3 BO BHELIHEM IIOTCHIUAIbHOM I10J€. bpoyHOBCKOE ABMkeHHE. TepMOOAMHAMUYECKUN MOAXOH K
ONMCAHUIO MOJEKYJISpPHBIX siBJIeHHW. [lepBoe Hadano TepMonMHAMHMKHU. L{HKIMUYecKue IpoLeccCsl.
Bropoe Hayano tepmonuHaMuku. IloHATHE SHTpPONIMHM TEPMOIMHAMMYECKONM CHCTEMbI. PeanbHbIe
ras3bl U KHJIKOCTU. IIOBEpXHOCTHBIE SBJICHHS B KUIAKOCTIX. TBepable Tena. Da30oBble NEPEXObI
IIEPBOT0 U BTOPOIO poja. SIBineHus nepeHoca.

DJIeKTPUYeCcTBO U MAarHeTU3M.

OnexrpocraThka. IIpoBOIHUKH B 2JIEKTPOCTATUYECKOM MOJIE. [IUDIIEKTPUKH B 3JIEKTPOCTATUYECKOM
nosie. [1OCTOSIHHBIM 2IEKTPUYECKHA TOK. MeXaHM3Mbl  3JIEKTPOIPOBOJAHOCTH. KonTakTHbIE
SBJICHUS. Marnetuku. OObscHeHue auamarseTusma. OOBsCHEHHME IapaMarHeTusMa IIo
JlamxeBeny. @eppOMarHeTUKN U UX OCHOBHBIE CBOMCTBA. DJIEKTPOMAarHUTHas MHAYKLUSA. DHEprust
MarHUTHOTO MOJIs. DJIeKTpOMarHuTHele kojeOanus. [lepemenHsiit Tok. TexHuueckue mpUMEHEHUs
MEPEMEHHOTO TOKa. YpaBHEHHsT MakcBeiuia B HWHTErpalibHOM M nuddepeHnunanbHon (dopme.
N3iyyeHue 31eKTpOMAarHUTHBIX BOJIH.

OnrTuka.

OCHOBBI 3J€KTPOMarHUTHOM TEOpHM cBeTa. MonylupoBaHHbIE BOJIHBL. SIBIeHHE MHTEpdepeHuny.
KorepentHocth BosiH. MHoronydeBas untepdepenuus. SApnenue audpakuuu. [lonstue o teopuun
mudpakuun Kupxroda. dudpaxkius u cnexTpanbHblil aHanu3. [udpakuus BOJHOBBIX ITYYKOB.
Judpakius Ha MHOTOMEpHBIX cTpykTypax. [lonspuzanus csera. OTpaxeHue U MpesioMIIEHUE CBETa
Ha TpaHMIIEe pas3ziena U30TPOIHBIX JUANEKTPUKOB. CBETOBBIE BOJIHBI B aHU30TPOIHBIX  Cpelax.
UnTtepdepeniuss monsipu30BaHHbIX — BOJH. HAylMpOBaHHAs aHU30TPOIMS ONTUYECKUX CBOMCTB.
Hucnepcus cBera. OCHOBBI ONTHKM METAUIOB. PaccesHue cBeTa B MEIKOAUCIEPCHBIX U MYTHBIX
cpenax. Henmuelinble ontuueckue sBiaeHus. Kinaccudeckne MOJAENM HM3IYyYEHHs Pa3peKEHHBIX
cpen. TemnoBoe M3Iy4yeHHE KOHIEHCUPOBAaHHBIX cpen. OCHOBHBIE INPENCTABICHHS O KBAHTOBOU
TEOPHUH M3JTyYEHUS CBETA AaTOMAMM M MOJIEKYJIaMU. YCHIICHHE U T€HEpPallns CBETA.

Du3nKa aTOMOB M ATOMHBIX SIBJICHHH.

Muxkpomup. Bonsbl n kBaHTBHL. YacTuupsl ¥ BOJHBL. OCHOBHBIE 3KCIIEPUMEHTAJIBHBIE JaHHBIE O
ctpoeHuu aroMa. OCHOBBI KBAHTOBO-MEXaHWYECKUX IMPEJCTAaBICHUM O CTPOEHUU aroMma.
OnHOIEKTPOHHBINA aTOM. MHOI03JEKTPOHHBIE aTOMBI. DJIEKTPOMAarHUTHBIE IEPEXOJbl B aTOMax.
PeHTreHoBCKkHE CHEKTpPhl. ATOM B I0J€ BHEIIHUX  CHIL Mounekyna. Makpockonuyeckue
KBaHTOBbIe siBIeHMs. Crarucrtudeckue pacnpeneneHuss ®epmu -/{upaxka u boze - DiHiTelHa.
Ouneprusa @epmu. CBEpXNPOBOAUMOCTD U CBEPXTEKYUYECTh U UX KBAaHTOBas MIPUPOJA.

®Du3uKa AaTOMHOIO /Ipa U YACTHIL.

CpolicTBa aroMHbIX saep. PagmoakrnBHOCTh. HyKIIOH-HYKIOHHOE B3aMMOJEHCTBUE M CBOMCTBA
AIepHBIX cul. MoJenu aToMHBIX sep. SnepHsle peakunu. B3aumonencTBue s1epHOroO U3Iy4eHus
C BeulecTBOM. YacTUIbl U B3aMMOJEHCTBUA.  DKCIIEPUMEHTHl B (PU3MKE BBICOKHMX SHEPrHil.
DOneKTpoMarHuTHeie B3aumojeicTBus. CuibHble B3aumonencTBus. CraOble B3aMMOJEHCTBHUS.
Huckpernble cummerpun. OObenuHeHue B3aumojeiicTBuil. CoBpeMeHHbIE acTpodu3nuecKue
IIPEICTABICHHUS.



2. AHHOTAIIMA

[Tporpamma aucuurine «O6mas dusukay (EH.M®.01) coctaBneHa B COOTBETCTBUU C eiepaTbHBIM
KOMIIOHEHTOM Osioka ectecTBeHHOHay4HbIX auctuiuine  ['OC BIIO ayis moarotoBku GakajaaBpoB
no HanpasseHuto: 010700.62 «Dusukay.

MecTo kypca B npodeccHoOHAIbHON MOAr0TOBKE 0aKAJIABPOB

Uzyuenne muctumuinael «OOmmas ¢u3nka» omupaercs Ha Kypchbl MaTeMaTW4YecKOro aHaju3a,
AHAIMTUYECKOW TEOMETPHH, JIMHEHHOW anreOpnl, «BBemeHue B CHENHANbHOCTHY. JMCHUIUIMHA
«O06mas ¢u3uka» SBISETCA OCHOBOM [JIi M3yU4eHHs BCeX pasnenoB Kypca «Teopernueckoi
(GU3KUKI» ¥ BCEX CIENUATBHBIX KYPCOB, MPEIYCMOTPEHHBIX MPOrPaMMOI MOATOTOBKH OakaIaBpoOB
0 CIIEUUATbHOCTU «(PUUKa.

[TomyueHHbIe 3HaHNS HEOOXOAMMBI CTY/IEHTaM IIPH MTOATOTOBKE, BBITOTHEHUH U 3AIUTE BHITYCKHON
KBAJTM(PUKALMOHHOW paboOThl W TpPU pEIICHUH HAayYHO-HCCIEJOBAaTENbCKUX 3a1ad B Oymymiei
npodeccHoHaTBHOM AesITeNbHOCTH.

@®opmbl  padoThl CTYIEHTOB B XO/A€ HW3YYEHHUS JUCLUMIUIMHBI NPETyCMOTPEHBI JIEKIHH,
CEMUHAPCKHUE 3aHATHSA, BBIMIOJHEHUE JOMAIIHUX paboT. OTaenbHbIE TeMbl TEOPETUYECKOTO Kypca
npopabaThiBalOTCA CTYAECHTAMH CaMOCTOSITEIbHO B COOTBETCTBUHU C IUIAHOM CaMOCTOSITENIbHOM
paboThl W KOHKPETHBIMH 33JIaHUSMH TIPETIOAaBaTelisi C y4€TOM WHAMBUIYaJIbHBIX OCOOEHHOCTEH
CTY/ICHTOB.

CamocTosiTeIbHAS pa60Ta CTYACHTOB, IPCAYCMOTPCHHAA y‘IC6HBIM IIJIaHOM, BBIIIOJIHACTCA B XOIC
CEMECTpa B (1)0pMe MOATOTOBKH K CEMHWHAPCKHUM, 3aHATHUAM BBIITOJHCHUIO JJOMAITHUX pa60T.

Buabl Tekyero KOHTpPOJIs — MPOBEPKa JOMAITHHUX 33JaHUN, KOHTPOJIBHBIX Pa0OT, KOJJIOKBHYMBI,
Onpochl, TecThl. Tekylmuil KOHTPOJIb MPOBOAUTCS, UYTOOBI YCTAHOBUTH CTENEHb YCBOEHMS
CTYJIEHTaMU JIEKIIMIOHHOTO MaTepuaia, IpOBEPUTh YMEHHE PEIlaTh 3a4a4H.

(DOPMa MPOMEKYTOYHOI0 KOHTPOJIA
3a4ueTsl 1o MPAKTUYCCKUM 3aHATUAM, SK3aMCHBI 110 TeOpeTI/I‘leCKOﬁ qacCTu.

3. leaun u 3aaa4u TUCHUIIIHAHBI

Hensmu kypca «OO0men Gu3ukm» SBISIOTCS:

1. w3ydeHHEe OCHOBHBIX (PH3MUECKHX 3aKOHOB MEXaHWKH, MOJCKYISIpHOW  (DU3HKH,
TEPMOJMHAMUKH, 3JIEKTPOMAarHeTH3Ma, ONTHKH, aTOMHOM M sJepHOW (U3MKU U CO3JaHUE
HAJICKHOTO (yHAaMEHTa ISl M3YYCHHs CIEIHABHBIX KypCOB, BXOMMIIMX B IUIaH
MOATOTOBKH OakanaBpa (GU3NKU

2. 3HAKOMCTB C OCHOBHBIMH (PM3NYECKHMH METOJAaMH HCCIIEOBAaHUS W HMCIIOIb30BAHUE ATHX
METOJIOB B MPUKJIIAIHBIX IEIAX;

3. OCBeNIeHHUE CBA3EH MEXTy OCHOBHBIMH paszieiaMu GU3UKU

3amauell Kypca SBISIETCSl pa3BUTHE Y CTYACHTOB (DU3MYECKOTO MBIIUICHUS U YMEHHS
CaMOCTOSITENIbHO CTPOMTh MOJIENH MPOCTEHIINX (U3NYECKHX IPOLECCOB, JAeNaTh pa3MEpHbIe
OLICHKH, CaMOCTOSITEJIbHO  pellarb  KOHKpeTHble  (uU3MYecKHe 3ajJaud, aHaJu3UpOBaATh
AKCIIEPUMEHTAJIbHBIE PE3YIbTATHI .



4. TpeOoBaHusi K YPOBHIO OCBOECHHUS CONEP:KAHUSA IUCHUIUVIMHBI (3HAHUA,
YMEHUsI, HABBIKH)

B pesynbrare mzydeHus kypca oOumieil (pM3MKH CTYIEHTHI OKHBI 3HATH OCHOBHBIE YpPaBHEHHS
MEXaHHUKH, MOJEKYISIPHON (PU3MKH W TEPMOIMHAMHKH, HIEKTPUYECTBA M MarHeTU3Ma, BOJTHOBOM
ONTHUKH, AaTOMHON U sAAepHON GU3MKM W yMeThb aHaJM3UpOBaTh UX pEUICHHE, YyMeTh
CaMOCTOSITENIFHO CTPOUTH MOJENH MPOCTEHINX (U3NYECKHX TPOILECCOB, AENaTh pa3MEpHbIC
OIIEHKH, CAMOCTOSTEIbHO PelIaTh KOHKPETHbIE (PU3NUYECKUE 3a7a4l U AHAJIU3UPOBATH PE3YIbTATHL.

5. O0beM AUCHMINVIMHBI U BUABI y4eOHOH padoThI

Bcero Cemectpsl
Bup 3ansTuii 4acoB
1 [ 2 |3 |4 [5 |6
Oo6mas ¢pusuka
O6mIast TpyIOEMKOCTb: 980 149 130 150 150 | 180 | 221
AyIuTOpHBIC 3aHSTHS: 540 90 90 90 90 | 90 90
Jexiu  (JI) 324 54 54 54 54 54 54
Cemunapsl (C) 216 36 36 36 36 36 36
CamoctosTensHas padota (CP) 440 59 (40 60 60 90 131
Bu HTOTOBOTO KOHTPOJIS 3aueT, [3a4eTr, [3aueT, (3aueT, [3a4eTr |3aveT
(3ader, PK3aMeH) dK3a- [IK3a- [IK3a-  [IK3a- [IK3a  [|IK3a-
MCH MCH MCH MCH MCH MCH

6. Pa3znenanl THCHUMILINHBI

I. MEXAHHKA (1 cemectp, 1 Kypc)

HOJIpﬁBI[CJILI JUCHUIIIMHBI U BUABI 3aHATHU



Ne ITonpa3snen (TeMa) TMCUUILUIMHBI COAEPKAHNE JI C CP
IL.I1.
L. MEXAHUKA 54 |36 59
1. W3mepenust pu3ndeckux BeIUYUH 2 2 6
2. IIpocmpancmeo u epema. Kunemamuka mamepuaipbHoi 4 3 6
mouku. Ilpeoopazoseanus I'anunen
3. Jlunamuka mamepuanvHoll moYKu. 3AKOHbL COXPAHEHUA. 6 4 6
3akonbl HproTOHA
4. Pabota u sneprus 6 4 6
5. Kunemamuxka abconomno meepoozo mena. /lunamuka 6 4 6
aocontomno meepoozo mena. /lechopmayuu u
HANPANCEHUS 8 MBEePObIX menax
6. Tsarorenue 6 4 6
7. Heunepyuanvhule cucmemsl omcuema 6 4 6
8. OcHoeébl cheyuanvHoll meopuu OMHOCUMENTbHOCHU 6 4 6
9. Konebvamenvnoe osusicenue 6 4 6
10. | Mexanuka scuoxocmeii u 2azoe. 4 3 5

Conep:xkanue pasaena «MEXAHUKA»»

N3mepenus: pu3ndeckux BETUYHH.

Enununbsr u3Mepenus. PasmepHocTu ¢(usnueckux BelWYMH M uxX aHanu3. llorpemHoctu
W3MEpEHHI; PSMbIE U KOCBEHHbIE U3MEPEHUS, CIIyYaifHbIe U CHCTEMATHYeCKHEe OIINOKY.
Ilpocmpancmeéo u epema. Kunemamuka mamepuanvnoii mouxu. Ilpeodpazoeanus
T'anunea.Cuctema oTcuera, MarepuaibHas Touka. Amredpa BeKTOpoB. BpaieHnue TBepaoro
Telna.

Junamuka mamepuanvHoil moyku. 3akonwvl coxpanenusa. 3akoHbl HprooToHA. 3akoH
cOoXpaHeHus umnynbca. VIMIyabC CHibl, MMIyJAbC Tena. J[BUXKeHME ILieHTpa Macc. 3aKoH
COXpaHeHUus UMMyIbca. J[BIKeHue Tell ¢ mepeMeHHoN Maccoid. Ynpyrue cuiibl. CHIIbI TPEHUS.
Pabota u sneprus.

PaGora u xuHeTHueckasi 3Heprusi. MomHocts. KoHcepBaTHBHBIE U HEKOHCEPBATUBHBIE CHIIBI.
[loreHunanbHast SHeprus. 3aKOH COXPAHEHWS SHEPIrUU B MEXAaHMKE. YIPyrue W HEylnpyrue
CTOJIKHOBEHHS.

Kunemamuka abcontomno meepoozo mena. /lunamuxa abcontomno meepoozo mena.
Mexanuka TBepAoro teia. MOMEHT CHJIBI © MOMEHT MMIyJbca. MOMEHT uHepiuu. Teopema
I'olirenca-1llrelinepa. Kunernueckas sHeprusi BpallamoIIerocs Tejaa. 3aKOH COXpaHEHUS
MOMEHTa umnynbca. [ upockonsl. Jepopmayuu u nanpsoicenus: 8 meepovix meinax.

Tarorenue.

3akoH BceMupHOTO TsroteHus. [loTeHnManpHas SHepPrus TPaBUTAIMOHHOTO B3aUMOICHCTBHS.
I'paBuTanionHoe nojie chepuuyeckd cUMMETpUuUHbIX Tell. [lepBas M BTOpass KOCMHYECKHE
ckopoctu. [IpunuBel B okeane.

Heunepyuanvnvie cucmemovt omcuema. Cwibl UHEPIUU: CUJIbl MHEPLUUU NPU YCKOPEHHOM
MOCTYNAaTeNbHOM JIBIDKEHUM CHUCTEMBI OTCUeTa, ILeHTpoOexkHas cuia, cuia Kopuommuca.
OTkJIOHEHHE TaJaIIMX TeJl OT HampaBleHus moxaBeca. [IpuHIMI 3KBUBaJEHTHOCTHU
IPaBUTALMOHHBIX CHUJI M CHJI MHEPIUH.

OcHOgbl cheyuanbHoll meopuu OMHOCUMETbHOCHIU.

[TpeobpazoBanms [anwmies. OnbiT Maiikenscona-Mopiu. [Toctynarel DWHIITEHHA U HEKOTOPBIE
3QdeKThl  CIeUaNTbHOH  TEOpHUH  OTHOCUTENbHOCTH.  [IpeoOpaszoBanusi  JlopeHma.



PenaruBucTckoe BhIpaXXeHUE JUIsl UMIYIIbCA M SHEPTUU. PensSTHBUCTCKUE MHBAPHAHTHI.

9. Konebamenvnoe oeusxcenue. T'apmoHunueckue kosneOanus. Manple koneOanus. Ipy3 Ha
npyxuHke. DPu3nueckuid MasTHUK. 3aryxarolue kojeOaHus. BbIHyXJeHHbIE KoleOaHusl.
Pe3onanc.

10. Mexanuka scuokocmeii u 2a3oe. 3axoH Ilackansd. YpaBHEHHE HENPEPBHIBHOCTU. YPaBHEHHE
Bbepnymnnu. JIBuxxeHue ten B cpesie ¢ conpotuieHueM. [IpumMenenrne Teopum pa3MepHOCTH.

IMpakTnueckue 3ausaTus (ceMUHApbI) N0 «MexaHUKe»

Ne n/nn Ne nonpaznerna HaumenoBanue npakTHuecKuX 3aHATUN (CEMHHAPOB)
JHUCIUATLINHEL
1 1,2 OCHOBHBIE METO/Ibl ¥ TPUEMBI PEUICHUS 3a]1a4 110 MEXaHUKE
2 2 Pemenue 3amad mo KMHEMAaTHKE
3 3 Pemenune 3amay Ha 3akoHbl HeroTOHA
4 3 Pemenne 3anad Ha 3akoHbl HeroTOHA
5 3 Pemienue 3a1a4 Ha 3aKOHBI COXPAHEHUS
6 4 Pemenue 3amau mo reme paboTa U SHEPTUs
7 1,2,3,4 KontponbHas padota Nel
8 5 Pemenue 3amay no AMHAMUKE TBEPAOTO TeEJA:
9 5 Pemienue 3a1a4 o 1MHaAMUKE TBEPAOTO TeJa:
10 |6 Pemenue 3a1au Ha 3aKOH BCEMUPHOTO TSATOTEHUS
11 7 Pemienue 3a1a4 Ha HEMHEPILMATbHBIE CUCTEMbBI OTCUYETA
12 8 Pemrenue 3a1a4 no pesATUBUCTCKON KMHEMATHUKE.
13 8 Pemienue 3a1a4 o peasITUBUCTCKOM MEXaHUKE.
14 5,6,7,8 Pemienue 3a1a4 mo pensITUBUCTCKOM MEXaHUKE.
Kontponbhas pabota Ne 2
15 9 MexaHn4ecKHe KojieOaHus.
16 10 Mexannka KHUJIKOCTSH U Ta30B.
17 19,1 KonTtponsHas padota Ne3
18 3aueTHas HeOECIs




II. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJANHAMMUMKA (2 cemectp, 1 Kypc)

[Togpaznensl TUCUMIUIMHBI M BUJIBI 3aHATUN

No [Tonpaznen (Tema) AUCHUIUIMHBL, COIEpKaAHUE J C Cp
IL.I1.

II. | MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA 54 36 40
MonekynsipHo-KUHETHYEeCKast Teopusi. Hoeanvnuiii 2asz. 6 4 4
Ilonamue memnepamypo.

Pacnpeodenenue monexyn 2aza no cKOpocmsam.. 8 6 4
Tepmoounamuueckuii n00X00 K ONUCAHUIO MOTEKYNAPHBIX 8 6 4
aenenuil. Ilepsoe nauano mepmoounamuxu.
Bmopoe nauano mepmoounamuxu. Iluxknuueckue 8 6 5
npoueccol. Ilonamue snmponuu mepmoounamuyeckoil
cucmembol.
Peanvuvie 2azvt u smcuoxocmu. Dazoevie nepexoovt 4 2 4
nepeo2o u 6mopozo pooa.
AHenenusa nepenoca 6 4 4
CgoiictBa xxunkocteid. Iloeepxnocmmuole aenenus 6 2 1 4
HCUOKOCIAX.
. | Teepovie mena. 2 1 4
[Ta. | Boanwt 6 cnnownoii cpede u 3nemenmosl aKycmuKu. 10 6 5

Conep:xanue paszgena «MosekyJasipHas GU3NKA U TEPMOIMHAMHUKA)

1.

MoJiekyJasipHO-KMHeTHYecKas Teopusi. Hoeanvnuiii 2a3. Ilonamue memnepamypel.
VYpaBHeHHE COCTOSHUS HaeanbHOro rasa. Cs3b cpefHEW KMHETUYECKOW IHEPIHMH MOJIEKYI
UJCAIBHOIO rasza ¢ Temneparypoi. YpasHenue Knaneiipona-Menzaeneesa, H301pouecchl. 3aKOH
JanbroHa.

Pacnpeodenenue monekyn 2aza no ckopocmsam.
Pacripenenenne MakcBenna. MoeanvHviti  2a3 60  GHeUIHEeM  NOMEHYUANbHOM — NOJe.
bapomerpuueckast  gopmyna.  Pacnpenenenune — MakcBenna-bonbivana.  bpoyrosckoe
osuorcerue.

Tepmoounamuueckuii n00X00 K ORUCAHUIO MONEKYNAPHIX AeneHull. Ilepeoe nauano
mMepmMoOUHAMUKU.
Teruora. BHyTpeHHsis dHeprus. IlepBblii  3aKOH  TEpPMOAMHAMMKU. TEIIIOEMKOCTD.
Pacnipenenenne »sHeprum 1o  creneHsM  cBOOOJBI. TemIoeMKOCTh OJHOATOMHOTO H
MHOTOaTOMHOIO MJealbHBIX Tra3oB. YpaBHeHue Ilyaccona. Pabora B wu3omporeccax.
AnmabaTrdecKkue mpoiecChl.

Bmopoe nauano mepmoounamuxu. ILluknuueckue npoueccol. Ilonamue nmponuu
mMepMoOUHAMUYECKOU CUCHIEMDL.
Bropoii 3akon Tepmoaunamuku. [{ukauueckue npoyeccoi. Luki KapHo. XonoaunbHas MalimHa.
HepaBenctBo  Knaysuyca.  [lowamue  swmponuu  mepmMOOUHAMUYECKOU  CUCHEMDL.
CraTucTUYECKUN CMBICI SHTPOIIHH.

Peanvnvie 2azvt. Dazosvie nepexoodsvl nepeo2o u 6mMopo2o pooda.
VYpaBHeHue Ban-nep-Baanbca.



6. SBeHus nepeHoca.
SIBnenue mepeHoca B razax. J[immHa cBOOOMHOTO TpoOera Monekyl. YpaBHeHue auddysus.
VYpaBHEeHHE TEIIONPOBOIHOCTH. BsI3koCcTh razos.

7. CBoiicTBa JKMIKOCTEIA.
Kanmunnsipasle siBnenus. IlosepxHocmuvie s61eHuUs 8 dHcuokocmsx. JlaBleHHe HACBHIIIEHHBIX
MapoB. BSA3KOCTh KUIKOCTEM.

8. Teepovie mena.
Kpucrannuueckass CTpykTypa TBepAblX Ten. MexaHudeckue HampspkeHus. Jledopmarmm.
TermmoeMKOCTh TBEPABIX TEIL.

[Ta Boanwt 6 cniownoil cpede u r1emenmvl aKyCmuKu.

1. Bonnsl B ynpyrux cpeaax. [IpononbsHbIe U nonepedHsle BOJIHBL. BOIHOBOE ypaBHEHHE.
Hucnepcus. da3oBas u rpymnmoBas CKOpocTs. PacipocTpaneHne BoJIH B HEOAHOPOAHBIX
cpenax. OTpaxkeHue U MpeaoMIICHHE BOJIH Ha TPAHUIIE JIBYX CPEIl.

2. 3Byk. CkopocTh 3ByKa B pa3nuuHbIX cpenax. Dddekr Jomnepa. YiapHble BOIHBI.

IIpakTH4eckue 3aHATHSA (ceMHUHAPBI) MO «MoJIeKyJISIpHOH (U3UKe U TEPMOAHHAMHUKE)

No i/t Ne paznena HanmenoBanue npakTUUECKUX 3aHATHN (CEMHUHAPOB)
JUCLUTUINHBI

1 1 Pemenne 3ama4 no reme «MoNEKyIsIpHO-KUHETHYECKUE
[IPE/ICTABICHUS], YPABHEHUE COCTOSIHUS MI€aJIbHOTO ra3ay.

2 2 Pemenue 3anau no teme «Ypapaenue Knaneiipona-Menzeneesa,
M30MPOLECCHI, 3aKOH JlanpTOHa»

3 2 Permenue 3amau no treme «bapomerpuueckas popmynay. Pemenue
3a/1a4 1Mo TeMe « DIEMEHThI TEOPUH BEPOSITHOCTHY.

4 2 Pemmenue 3aau no teme « NEMEHTHI TEOPUH BEPOSTHOCTHY.

Perienne 3amau o tTeme «OyHKIUS pacipeeICHUs BEPOSITHOCTEH,
pacrpeesienue MakcBeiay.

5 2 Pemenue 3amau nmo teme «Haunbonee BeposiTHAS, CPETHSS U
CpeHEeKBapaTUyHasi CKOPOCTH MOJIEKYJI UI€aJIbHOTO Ta3a.

6 2 Pemenue 3anau no teme «Pacnpenenenue bonbimanay.
KontponbHas pabora Nel

7 3 Pabota nHax ommbkamu. Pemenne 3amgaq mo teme «llepoe Havao
TEepPMOANHAMUKI.

8 3 Pemenue 3amaq mo Teme «AnnadaTudeCcKuii mpoIecey.

9 3 Pemenue 3ama4 mo reme «TemmoeMKoCTH OTHOATOMHOTO U
MHOTOATOMHOTI'O WJI€AJIbHBIX Ta30B)

10 4 «M3MeHeHne SHTPONHUH UAEATBLHOIO ra3a, M30MPOLIECCHI.

11 4 Pemenue 3anau no teme « CTaTUCTUYECKUNA CMBICH SHTPOIIUU, BTOPOE
HavyaJi0 TEPMOTMHAMUKN.

12 4 Pewmenne 3ama4 no reme «l{ukn Kapno, KIIJI TemioBoi MammHeD).

13 5 Pewenue 3anay no reme «PeanbHble rasel, u30TepmMbl Ban-aep-
Baanbcay». KoutponbsHas pabora Ne2

14 6 Pemenue 3anaq no reme «MOJIEKYISIPHO-KHHETHYECKAs
WHTEpIIpETaIus ABJICHUHN ITepeHocay

15 7 Pemenue 3anad o teme «I1oBEpXHOCTHOE HATSYKEHUE, KATUIUISIPHBIE

MIBJICHUSD).




16 8 Pemenune 3ana4d no teme «TBepaple Temay. |

17 9 Pemenue 3anad mo reMe «BoJHBI B CIUIOIIHOM CPEE U AIEMEHTHI
AKyCTHUKI.

18 3aueTHas HEOEIS

ML 2JIEKTPUYECTBO U MAT'HETHU3M (3 cemectp, 2 Kypc)

[Toapazaensl TUCHUIUIMHBI U BUIBI 3aHATHN

No [Tonpasnen (Tema) JUCIUTUIMHBI, COIePKaHUE JI C CP
ILII.
I1I. IJIEKTPUYECTBO U MATHETU3M 54 36 60
1. Anekmpocmamuxa. 6 2 8
2. Ilpoeoonuku 6  Inekmpocmamuyeckom  noJe. 3 2 7
Jluanekmpuxu ¢ 31eKkmpocmamuyeckom none.
3. Hocmoannwtii anekmpuyeckuii moxk. Mexanuzmot 3 1 7

n1eKkmponposoonocmu. Konmaxmmuvie sagienus.
MarHnuTHoe mojie B BAKyyme

3. MarHuTHoOe 1moJie B BellecTBe

6. DnekmpomazHumnas UHOYKYU 3 2 7
7. Ypasnenua Maxceenna 4 2 8
8. H3znyuenue anekmpomazHUmMHbIX GOJH. 1 1 7

Conep:xanue pasznesa «JNEKTPUIECTBO U MAarHETU3M)

1. nekmpocmamuxa.

DNEKTPOCTATUUECKOE MOJIE B BakyyMme. OJiekrpudeckue mnoss. 3akoH Kymona. HampsbxkeHHOCTH
anekTpuueckoro mnond. Ilotok BekTopa yepe3 moBepxHOCThb. Teopema [aycca. Ilpumenenue
Teopembl [aycca st pacdera SJIEKTPHUYECKUX TOJed. Jnekrpuueckuid numnonb. [loreHnman
AIIEKTPUUECKOTO MOJS.

2. Ilpoeoonuku u ousnekmpuxu € 31eKmpudecKom noine.

[IpoBOIHUKHM B SIEKTPUYECKOM IMOJie. DJEKTpUYECKas EeMKOCTh IPOBOJHUKA, KOHAEHCATOPHI.
DnekTpudeckoe Tmoyie B BemiecTBe. [lomsipHbIE W HEMOJSIPHBIE MOJEKYIbI. [lomsipu3yemMocTs u
IURJIEKTpUYECKass  MPOHUIAEMOCTb.  OJJIEKTPOHHAsl  TEOpUs  MOJSIPU3ALUUA  HETOJSIPHBIX
JURJICKTPUKOB U TIOJSIPHBIX Ta3000pa3HbIX JUAICKTPUKOB. DHEPTHUS dJEKTPHUSCKOTO TOJIS.

3. Ilocmosannwtii 1eKmpuvecKuiit mox.

[TnmoTHOCTH TOKA. 3aKOH COXpAaHEHMS SIEKTPHUYECKOro 3apsima. 3akoH Oma B HMHTETpalbHOUW M
muddepennmanbaoii  gopmax. 3akon  [Dxoyms-Jlenna.  3akonsl  Kupxroda.  Mexanusmoi
anekmponpogooHocmu. Konmaxmuvie senenus.

4. Mar"uTHoe 1oJie B BaKyyme.
I[ef/'ICTBI/Ie MAarauTHOT'O II0JIA Ha 3aps. MaruntHoe IoJjie, Co3a4aBacMoO€C IBMKYIIUMUCA 3apadaMn U



TokamH. 3akoH buo-Capapa. TeopeMa 0 IUPKYIALMM MarHUTHOTO TOJS B BakyyMe. MarnurHoe
0JI€ ITTMHHOTO MPSMOTo MPOBOAHHUKA C TOKOM. MarHMUTHOE MOJIe KPYrOBOTO BUTKA C TOKOM.

5. MarmuuTHoe 1moJie B BelllecTBe.

Teopema O UMPKYJALMM MAardHUTHOrO 1ojii B BewectBe. Maenemuxku. MarauTtHas
BOCIIPUUMYHUBOCTh M MarHWTHas TPOHHIAEMOCThb. OoOvsicHenue ouamacnemusma. QOOvscHeHue
napamazrnemuszma no Jlanocegeny. DeppomasHemuku u ux OCHO8Hbvle CBOUCMEA.

6. OnekmpomazHumnan uHOYKUuA.
3akon ®apanes. IlpaBuno Jlenna. SBieHue CaMOWMHIYKIMU. JHepeus MASHUMHO20 NOJA.
DnexmpomazHumuvle konedoanus. I[lepemennsiii mox. Texnuueckue npumeHenus nepemeHHo20 mokKa.

7. Ypaenenusa Maxceenna.
OnekTpoMarHuTHoe Tione. Tok cmemeHus. Ypasnenus Makceenna 6 unmecpanvHou u
oughghepenyuanvroil gpopme.

8. H3lelleHue INEKMPOMACHUMHBIX 60JIH.

CKopocTh pacupOCTpaHEHHs] DIIEKTPOMArHUTHBIX BO3MYIIEHHN. ODHEpPrus M TOTOK JHEPrUH
ANEKTPOMArHUTHOTO 1oJisl. [1Ikana 351eKTpOMAarHUTHBIX BOJIH.

IIpakTnueckue 3aHATHS (CEMHUHAPBI) MO pa3aeay «JIEKTPUUECTBO U MArHETU3MY

Ne n/m Ne nmozpaznena HaumenoBanue nmpakTHueCcKUX 3aHATUN (CEMUHAPOB)
TUCLIUILJIMHBI

1 1 Pemenne 3ama4 no teme «l1oCcTOsTHHOE IEKTPUYECKOE MOJIE B
BaKyyMe»

2 1 Pemenune 3anaud no teme «IIpumenenne teopemsl 'aycca ais pacyera
AIEKTPUUYECKUX TTOJIEI»

3 2 Pemenune 3anad no treme «I[IpoBOAHUKYN U JUDIIEKTPUKHU B
AIIEKTPUYECKOM I10JIE»

4 2 Pemenue 3anad no reme «IlonspusyeMocTs U TUIIEKTpUYECKas
IIPOHUIIAEMOCTB)

S 2 Pemenue 3anad no reme «IIpoOBOIHUKY U TUATIEKTPUKH B
DIIEKTPUYECKOM I10JIE»

6 2 Pemenue 3a1a4 no teme « QHEprus MEKTPUIECKOTO OIS

7 3 Pemienue 3a1ad o teme «NEKTpUUYECKas EMKOCTh IIPOBO/IHUKA,
KOHJICHCATOPbI»

8 3 Pemienue 3a1a4 no teMe «JIEKTPUUYECKUN TOKY:

9 4 Pemenue 3anau Ha 3akoH buo-Cagsapa.

10 4 Pemenue 3a1a4 Ha TEOPEMY O UUPKYJIALUNA MarHUTHOTO IOJIS B
BaKyyMe.

11 5 Pemenue 3a1au o Teme « MarHUTHOE MOJIE B BELIECTBEY:

12 6 Pewenne 3amay Ha 3axkoH Dapanes u npasuiio JleHua.

13 6 Perienue 3a1au o Teme «JIeKTPOMarHuTHas MHAYKIMSD:

14 6 Perienue 3a1au 1o TeMe « HEprysi MArHUTHOTO TIOJIS»

15 7 Pemenue 3a1a4d 1o teme «YpaBHeHus Makcsesuia. [IBrkenue 3apsok.
YacTull B 351EKTPUUECKOM U MAarHUTHOM TIOJISIX»:

16 8 Pemenue 3anad no teme «YpaBHeHus Makcsesia. [[Bukenue
3apsDKCHHBIX YaCTHIL B NIEKTPUYECKOM M MArHUTHOM ITOJISIX»:

17 9 Pemenue 3ama4 no teme «M3nyyeHne MEKTPOMarHUTHBIX BOJIH»

18 SaueTHasa HEAEIS




IV. OIITUKA (4 cemecTp, 2 Kypc)

Pa3nensl TUCIUIUINHEI ¥ BUIBI 3aHITUN

No Paznen (Tema) TUCHUIIINHBI, COACPIKAHNE JI C CP
ILII.
v OIITUKA 54 36 60
1. OcHO06bl I1eKMPOMAZHUMHOU MeopUU céema 5 5 7
2. PacnpocTpaHeHue cBeTa B M30TPOIHBIX CpeAax. 7 4 7
3. Ompasicenue u npeiomieHue ceema HA ZpaHuue 7 5 7
paszoena u3omponHvIX OUINEKMPUKOS U MEMAJL108

4. Ceemoecbvle 6071HbI 6 AHUZOMPONHBIX  CPEOAXx. 7 4 7
5. Aenenue unmepghepenyuu. 9 5 9
6. Aenenue ougppaxyuu. 9 5 9
7 Tepmoounamuxa usiyuenus. 5 4 7
8 Henuneiinvle onmuueckue a61eHus. 5 4 7

Coz[epmalme nmoapa3aejioB THCHUIIJIMHBI

OcCHO6bl 21eKMPOMAZHUMHOT MeopulU céemd.

I'eomerpuyeckass onTuka. YpaBHeHHME MakcBemia, BOJHOBOE YypaBHeHHe. Ilnockue
MOHOXPOMAaTHYECKUE HJICKTPOMAarHUTHbIE BOJHBI B Bakkyme. Ilomsipuzanus M sHeprus
SJICKTPOMArHuTHBIX BOJIH. I/ISJ'IyquI/Ie QJICKTPOMAriMTHBIX BOJH (HpOCTGfIHIB,?I MOJCIIb,
cepuyeckue BosHBI). CHeKkTpanbHOE pa3iokeHHe u3nydeHus. KBazuMoHoXpomaTnuecKkui
CBET.

PacnpocTpaHeHue cBeTa B M30TPONHBIX Cpeaax.

VYpaBHeHuss MakcBensa B BELIECTBE W MaTepualbHble ypaBHEHUs. /Jlucnepcus ceema.
Ocnoewvl onmuxu memannos. Paccesnue ceema 6 Me]lKOaucnepCHle u MymHtbvlx cpedax.
lonapusayuss ~ céema.  EcTeCcTBEHHOE  BpallleHME  HaAIlpaBJICHUS  MOJSIPU3ALNM.
Hnoyyupoeanuas anuzomponus onmudeckux ceoticme. 110BOpOT MIOCKOCTH MONSIPU3ALUU B
MarHUTHOM mo7ie (3 dext Papanes). CKopocTh cBeTa, (pa3oBasi v rpyIIOBas CKOPOCTH.
Ompaoicenue u npenomnenue ceema Ha Zpanuye pazoena U30MpoOnHsIX OUIEKMPUKOs N
MeTaJLJI0B.

3akoHbl OTpaxkeHUs: M mpenomieHus csera. ®opmynsl @Ppenens. [lomHoe oTpaxkeHue.
OTpakeHue OT MOBEPXHOCTU METAJIOB. CBETOBOE JIaBICHHUE.

Ceemoevie 601HbL 6 AHU3OMPONHBIX  CPEOAX.

JBoiiHoe nyuenpenomiieHue. [lmockne MOHOXpOMATHUYECKHUE BOJIHBI B @aHU30TPOITHOM CpeJie.
[Ipenomiienne Ha TrpaHUIle aHU3OTPONHOW cpenbl.  IlonsipuzanmoHHBIE TpPU3MBI U
nossipousl. Mooynuposannvie 801HbL.

HAenenue unmepgepenyuu.

Unmepgepenyus  nonapuzoseannvix  6oan. VIHTEpdEpeHIIN MOHOXPOMATHIECKOTO CBETA,
pasHOCTh Xxona. JleseHue BOJTHOBOIO (pOHTA, JEJIEHUE aMILTUTYIbI. Bpemennas u
IIPOCTPAHCTBEHHAS KO2epeHmHocmyb 601H. KBa3MMOHOXpOMAaTUYECKUN CBET, (YHKIHS
BUAHOCTH.  JIByxisyueBble uHTephepoMeTpbl, HHTepdepomeTp MaiikenbcoHa, ¢ypbe-
CHEKTPOMETPEI. MHozonyuesasn unmepgepenyus.



6. Aenenue ougppaxyuu.

[Mpunnun Troiirenca-Openens. 3ousl Openens. Judpakuus DOpeHens HA KPYIIoM
OTBEpPCTHH, 30HHAs TuTacTUHKA. [(udpakius DpeHens Ha MPSIMOIMHEHHOM Kpae dKpaHa.
Hudpakuuss Dpaynrodepa. Jugpaxkyus eonnoswvix nyuxos. OnTHYECKAs PACXOAUMOCTD
ny4Ka, ONTHYECKHe pe3oHatopsl. [lowamue o meopuu ougpaxyuu Kupxeoga. Jugppaxyusa
Ha MHO20MepHbIX cmpykmypax. /Jugpaxkyus u cnekmpanohviti ananu3. JndpakunoHHbIe
pelIeTKH, CeKTpalbHbIe PHOOpEI. [ToHsATHE O TONMOTpadum.

TepmoauHamuka usiaydenus. CBeToBble KBAHTHI.

Knaccuueckue — mooenu  usnyuenus — paspedicenHvix — cpeo.  Tennogoe  uznyueHue
KOHOeHcuposanHulx cped. N3nyueHne abcomoTHO yepHOro Tena. CriekTpanibHas INIOTHOCTh
paBHOBECHOTO  u3nyueHusi: ¢opmyna Pones-/xunca, ¢opmyna Ilnanka. OcrosHvie
npeocmaenenuss 0 KE8AHMOBOU Meopuu U3IYYeHUs ceema amoMamu U MONEKYIAMU.
CBeToBbI€ KBaHTHI, CIIOHTAHHOE U BBIHYXXJIEHHOE U3nydeHus. DoToanekrpuyeckuit 3hdexT.
OHeprus 1 UMIyNbC GOTOHA, Tyalnu3M CBeTa. Ycunexue u eenepayus ceema.

Henuneiinvie onmuueckue a6ienus.

[ToHsiTHE O HEKOTePEHTHBIX HEIMHEWHBIX 3(p¢ekrax. MarepuaibHble ypaBHEHUS IS
HEJIMHENHBIX cpel. [enepanus BTOpoil rapMOHMKHY.

IIpakTHYeckue 3aHATHSA (CeMHHAPBI) MO pasaeay «OnTuka»

Ne m/mm Ne nonpasznena HaunmeHoBaHMe MPaKTHYECKHUX 3aHATUHN (CEMHHAPOB)
JTUCITUTUTMHBI

| 3 ['eomeTpryeckas onTruka. 3aKOHbI OTPAYKEHUS U IPEJIOMIICHUS CBETA.
Cddepuueckoe 3epkaio ¥ chepuieckas MpeaoMIIsIoNIas MOBEPXHOCTh

2 4 I'eomerpryeckas ontuka. LleHTprpoBaHHAs ONTHUYECKAsK CUCTEMA.
Tonkas u ToncTas muH3a. ONTHYECKUE HHCTPYMEHTHI.

3 2 [1nockue 31eKTpOMarHuTHEIE BOJIHBI B BakyyMe. [110THOCTD moTOKa
M3Ty4eHUsl. MOIIHOCTh U3TYYCHHUS.

4 2 Pemienue 3amay no reme «MOIIHOCTh U3Ny4yeHus. J{unoapHoe
usznyueHue. ChepruyuecKue BOTHBI

5 2 Pemienue 3a1a4y mo reme MoIHOCTh U3nydeHus. JunonsHoe
uznyueHue. Chepudyeckre BOTHBI.

6 2 Pemienue 3ay1au Ha 3 dext Jlomaepa.

7 2 Pemenue 3amay no reme « Jlucnepcusa ceera. DIEKTPOHHAS TEOPHUS
mucriepcuu. @a3oBasi U TPyNIOBasi CKOPOCTH.

8 2 Pewenue 3anay no reme «llormouenue ceeray

9 5 Pemenue 3anau «uTepdepenius ceera. YCIoBHUs BOSHUKHOBEHHS
uHTepDepeHITN

10 5 Wutepdepenius ceeta. CriocoOb! 1eTeHus BOTHOBOTO (poHTa.
MeTton neneHust BOTHOBOTO (PpoHTA.

11 5 [TomyueHue KOrepeHTHBIX HCTOYHIUKOB METOZOM JeTICHUs (a3bl.
WNuTtepdepenius cBeTa B TOHKHUX TJICHKAX M HA TUIOCKO-
napajuieJIbHOM MIIaCTHUHE.

12 5 [TomyueHue KOrepeHTHBIX HCTOYHUKOB METOAOM JeTICHUs (a3bl.
WuTepdepenius B oTpaskeHHOM cBeTe. MIHTepdepeHnys Ha KIuHe.
Kosnbua HeroToHa.

13 6 Judpaxus Openens Ha KPYIIOM OTBEPCTHH, 30HbI DpeHers.

14 6 Judpakuus Openenst Ha menn, cimpans Koparo. Audpaxmst

@paynrodepa Ha IIemu.




15 6 Jludppakuust @paynrodepa Ha NEPUOAUUECKUX CTPYKTYpax.

16 6 n(dpaKiMOHHAs PEIIeTKa KaK CIIEKTPATbHBIN IpUOop.

17 7 CriexTpanbHas IUIOTHOCTh PAaBHOBECHOTO — M3Ny4YeHHA: Gdopmyia
Pones-Jlxunca, popmyna [lnanka.

18 3ayeTHasa Heaens \

V. ®U3UKA ATOMOB U ATOMHBIX SIBJIEHUIA (5 cemectp, 3 Kype)

Paznens! AuCIUNINHBL M BUALI 3aHATUM

Ne Pa3nen (Tema) AUCHUNJIMHBI, COAEPKAHNE JI 113 CP
I.11.
V. ®U3NKA ATOMOB U ATOMHBIX SIBJJEHUI 54 36 90
1 | Muxkpomup. Boanwt u keanmeot. 4 4 12
2 | Yacmuywl u éo1nvl. BoIHOBBIE CBOKCTBA YACTHIL 4 4 12

BelecTBa, ypasHenue lllpenunrepa u KBaHTOBaHHE

3 | CTpoeHue, JHepreTuyecKue YpOBHH M CHEKTPbI aTOMa 2 4 12

4 | Ocnosvt Keéanmoeo-mexanuueckux npeocmaenenuii o | 4 4 12
cmpoeHuu amoma.

5 | Mnozoanekmpouuvte amomvl u amom 6 noine eHewtHux | 16 6 12
cuJl.

6 | Monekyna 8 6 12

7| Hexkomopule MAKpOCKOnU4eCKue K6AHMOosble s61eHUs 16 8 18

Coneprxxanue noapasaeaoB AUCHUIIMHBI
Paznen 1. Mukpomup. Boanwt u keanmeol._

TenuioBoe uzaydenue. ONBbITHBIE 3aKOHBI TEIJIOBOTO M3JIy4eHUs. Pe3yabTarsl KilaccCuuecKoi
TeopHuH TemoBoro usnyyeHus. ®opmynsl Panes-/xxunca u Buna. ®opmyna [Inanka. KBantoBanue
SHEPrUH U3ITYUYEHHUS.

®oto3¢pdext. OnbiTHBIE 3aKOHBI hoTO3PdexTa. YpaBHeHHe DiHIITEHHA A1 poTodheKTa.
Bunst ¢orosddexra. Ilpumenenus dorodrddexra. (HOTOITEKTPOHHBIA yYMHOXKHUTEIh, BTOPHUIHAS
ANIEKTPOHHASL IMUCCHSL.

TopmMo3HOe peHTreHoBCKOe H3JayYyeHHe U omnbIT bore. YCTpOWCTBO pPEHTrEHOBCKOM
TpyOku. Jludpakius peHTIreHOBCKOTO M3IydeHUs B kpuctamiaax. CIUIOMIHOM CHIEKTp TOPMO3HOIO
PEHTIEHOBCKOTO M3JIyYE€HHMsSI U €ro KOPOTKOBOJIHOBasl I'paHMLa. MeToj M30XpOMaT OIpeeseHUs
nocrosHHOW  IlmaHka.  DKCHepUMEHTalbHOE  JOKA3aTeNIbCTBO  CYIIECTBOBAHUS ~ KBAHTOB
PEHTIEHOBCKOI'0 M3JIy4eHUs B onbiTe bore.

¢ dexr Komnrona. Oneitel Komnrtona. Mmmynsc cBetoBoro kBaHTa. @oToHBI. Pacuer
apdexra Komnrona. Onsitel bore u [eiirepa.

Paznen 2. Yacmuuvr u eonnvi. BoJiHOBbIEe CcBOIiCTBA YacTHI BellecTBa, YpPaBHeHHe
HIpenunrepa u KBaHTOBaHUE

Bounbl e bpoitas. [unoresa ge bpoitns. DkcriepuMeHTalIbHbIE TOATBEPKICHUS TUIIOTE3bI
ne bpoins. Cratuctuueckast uHTeprnperanus BoiH e bpoiinsg. CooTHoLIEHHE HEONPEAETIEHHOCTEH.
CocTosiHMe 4YacTHIbI B KBAHTOBOIl TEOPHMHM M MOCTYJIAThl KBAHTOBOW MEXAaHHUKH.
Omneparopel. 'amunsronnan. BomnoBas ¢ynkuwms. Ilpunnmn cynepnosunuu. HecrammonapHoe



(obmree) ypasuenue lllpenunrepa. YpaBuenue Lpeaunrepa 1iast cTaliMOHAPHBIX COCTOSHHA.

YpaBuenue Illpenunrepa mjis ¢BOOOJAHOIO ABUKeHHS W (PMHMTHOIO OJHOMEPHOIO
ABMKeHUs1 4yacTun. Pemenue ypaBuenus Illpeaunrepa ansi cBOOOAHOTO JBMXKEHHS YacCTHUIIBL.
[TnotHOCTH TOKA. YacTuIia B OJHOMEPHOM MOTSHITHATBHOM siME ¢ OECKOHEYHO BRICOKMMHU CTEHKAMH
U B sIME KOHEYHOH IyOuHbl. PU3NMUECKHl MpUMep — DIEKTPOHHbIE COCTOSHUS B JIMHEMHBIX U
KOJIBLIEBBIX MOJIeKynax. KBaHTOBBIN JIMHEHHBIN (TapMOHUYECKU) OCLUIUIATOP.

Ypasuenue Illpeaunrepa aias (PMHUTHOIO ABYX- U TPEXMEPHOIO ABUKCHUS YACTHL.
JIByx- m TpexMmepHas NpPSMOYTOJIbHbIE SIMBI. J[ByX- M TpPEXMEpHBIN JIMHEWHBIE OCHUIUISTOPBI.
KBanToBaHue B ciryuae cpepuuecku CUMMETPHUYHOTO CUIIOBOTO MOJISL.

Pa3gen 3. CTpoenne, JHepreTu4ecKue YypoOBHHU U CIIEKTPBI aTOMA.

Ocnosnvle IKcnepumenmanvhvle 0annvie o cmpoenuu amoma. OnbiTel Pedepdopna.
Omnwiter Pesepdopna. duddepenunmansaoe ceuenue paccesusi. @opmyna Pesepdopna. AnepHas
Mozienb aroma. 3apan sapa. HecoBMecTUMOCTh IIaHETApHOW MOJIEIM aToMa C MpEeACTaBICHUSMU
KJIaCCUYECKO (PU3UKH.

CnekTpbl aromoB. JluHeiyarble CHEKTPbl M3IYYEHUST M TOIIOLIEHUS aTOMOB.
CnekTpalibHble CEPUU aTOMa BOJOPOA.

Mopear bopa. Ilocrynater bopa. IlpaBuiio kBaHTOBaHusA. bopoBckas Monenb
Boopoaonoao0Horo atoma. O000IIeHHe TTPaBUI KBAHTOBAHHS Ha JJUTMITHYECKHAE OPOUTHL. YUeT
JIBWKEHUS sApa. M30Tonnueckuil CABUT CIIEKTpabHbIX JIMHUM. HegocraTtku Teopun bopa.

Pa3nen 4. Ocrnoeévl Keanmogo-mexanuuecKkux npedcmamenuﬁ 0 cmpoeruu amoma.

Oonodnekmpounstii amom W BOAOPOAONONO00HBIE aTOMbI. (CTallMOHAPHBIE COCTOSHUSA
aToMa BOJOpO/a. DHEPrud M KBAHTOBBIE YHCIA. YIVIOBbIE M paJHANIbHBIE BOJIHOBBIE (DYHKITUH.
Pacnpenenenue mIOTHOCTH B JIEKTPOHHOM oOake. Cxema ypoBHEH SHEPTUU BOJIOPOIONOI00HOTO
aToMa M CHEKTP HU3IYUCHHs. IDIeKmpomMacHUmMHbvle nepexoovl 8 68000PO0ON000OHBIX AMoMAax W
npaBuia orOopa. YueT KOHEYHOCTH Macchl siapa. [lo3uTpoHuit M MIOOHMHA. MIOOHHBIE aTOMBI.
PunbeproBckue aToMsbl.

ATOMBI IIEJOYHBIX MeTa10B. Ceprur B CIEKTPE HATPUs U APYTUX ILIEIOYHBIX METAJIIOB.
CoOCTBEHHbIE 3HAUEHUS SHEPTUU IIENOYHBIX MeTamoB. KBaHTOBbIE AedeKThl (pUaOeproBCKHe
MIOTIPABKH). DeKmpomazHumHule nepexoovl 8 amomax IEeNOoYHbIX JIEMEHTOB U IMpaBHia 0TOOpA.
Cxema ypoBHEH 3HEpruM atoma HaTpHs (aToMa IIEJI0YHOI0 3JIEMEHTA) U CIIEKTP U3TyUEHUsI.

CnMH 2JIEKTPOHA M TOHKAsl CTPYKTYPa CHEKTPAJbHBIX JIMHUI BOIOPOAA M IIEJOYHBIX
MeTas10B. OpOUTaIbHBIM MOMEHT aToMa MO KJIACCUYECKOW TEOPUH U MO KBAaHTOBOM Teopuu. OmbIT
ItepHa-T'epnaxa. Cnun snekTpoHa. CioxkeHre opOUTanbHOr0 MOMeHTa M cruHa. CoOCTBEHHBIH
MarHUTHbIE MOMEHT »5JeKkTpoHa. CHHH-OpOMTaNbHOE B3aUMOJEHCTBHE U TOHKas CTPYKTypa
YPOBHEW 3HEPTHH. DeKmpoMacHumubie nepexoosvl 8 amomax BOI0poja U MIEJTOUHbIX JIEMEHTOB U
TOHKasi CTPYKTypa UX CIIEKTPOB.

Paznen 5. Muozoanexkmponnwie amomot u amom 6 nojie 6HEUHUX CUJL..

Mmuozoanekmponnwte amomet. punuun [aynu. DnekTpoHHbIe KOHQUTYpALIUUA U 00OTOUYKH.
OObsicHeHHE TIePUOAMYECKON CHCTEMBI 1eMeHToB MeHeneeBa. AToMm renus. BekropHast Mopenb
aroma. [IlIpaBuna cnoxeHuss MomeHTOB. Bo3Moxsble Tunbel cBsa3u. lIpaBuma  XyHnna.
OnexmpomazcHumHuvle nepexoobl 6 MHO203]IeKMPOHHLIX amomax W mpaBwia ordopa. Ilpumepst
aTOMOB HEOHA U PTYTH.

Amom ¢ maznummnom none. Ilpoctoit 3¢ppexr 3eemana. ITonaHbIi MarHUTHBIE MOMEHT
atomMa. MHOXUTENb Jlange. Cnoxseiii  3hdexr 3eemana. ODddexr Ilamena-baka.
DnekmpomazHumHble nepexoobl 8 amomax B MarHUTHOM TI0JI€ ¥ MarHUTHBINA Pe30HaHC.

Amom 6 3nekmpuueckom noie.



O¢pdexr Hlrapka. JI[>MOOBCKHI CIBUT YypOBHEH aTOMHBIX 3JIEKTPOHOB. CBEpXTOHKas
CTPYKTypa YpOBHEI MU30TOIIOB BOJOPO/AA.
Penmezenoéckue nyuu u cnekmpbi. XapakTepuCTUIECKOE PEHTTEHOBCKOE U3Iy4YeHUE. 3aKOH
Mosnu. JlyOneTHblil XapakTep peHTI€HOBCKUX CIIEKTPOB.
Hcnyckanne u norjiomenue ceera aroMmamu. CIIOHTaHHBIE U BBIHYKJEHHBIE I1EPEXOBI.
Jlazepsl. KoaddunmenTst Diinmreiina. Yenosus paBHoBecusi. Dopmyna Ilnanka.

Pasznen 6. Monekyna.

Xumuyeckas cBsi3b. TUnbl XuMHUecKol cBA3U. KoBasieHTHas cBsa3b. lloHHas cBs3b.

MoJjiekyjia BOAOPOAAa M JJIEKTPOHHBbIE COCTOSSHMSI B JIBYXaTOMHBIX MOJIEKYJIax.
[Tpubmmxenne bopHa-Onmneiireiimepa. Meton opOuTaneit Ui HMOHa MOJEKYJIbl BOAOPOJA.
BonHoBble (GyHKIUM U1 MOJIEKYJBI BOJOpPO/A. ODHEPrusi B3aWMOJICHCTBUS U PaBHOBECHOE
paccrosinue. Monekynsipasie opoutanu. Metoxa JIKAO. [Ipumeps! Monekya ruipoKkcuia u ona.

Kosie6anus mosexyn. Konebanus npyxatoMHbix Mosiekya. Ociunstop. 'apMoHndeckoe u
AQHrapMOHMYECKOe TPHONMKEHUs. NEeKTPOHHO-KonebarenbHble crnekTpbl. [Ipunuun ®dpanka-
Konmona. Jlucconmanmst monekyin. Konebanuss MHOTOATOMHBIX MOJIEKYII, TpuMep MoieKyiasl CO,.

Bpamenue MosekyJ. Bpamenue asyxaromHbix Mmojekyn. Porarop. IlapaGona doprpa u
o0Opa3oBaHME KaHTOB. OJEKTPOHHO-KojieOaTelbHO-BpalareabHble cHekTpbl. llapaBomopon wu
OpPTOBOJOPOJ U UX CIIEKTPHI.

KomOunannonHnoe paccesinue cBera. PeneeBckoe paccesHue cera. KomOuHanmoHHOE
paccessHUE CBETa, BOSHUKAIOIIEE 3a CUET KojieOaTelbHbIX U BpallaTeNbHBIX YpoBHEH. CTOKCOBBI U
AQHTUCTOKCOBBI JIMHUU

Jlromunecuenuust moJiekyJa. Knaccupukanus TIOMUHECICHIIMM, KBAaHTOBBIM Xapakrep U
MexaHu3M JoMmuHecteHuu. [IpaBmino Ctokca mis ¢GoTomOMUHECHICHINH. JIFOMUHECIIEHTHBIE
JETEKTOPBI PAINOAKTUBHBIX M3JIYUEHUH.

Paszgen 7. Hekomopble MAKPOCKORUYECKUEe K6AHMOBblE AB6IEHUA_

Tunsl cBsi3elli aTOMOB B TBepAbIX Tejax. Kpucramnuyeckue CTPyKTypbl, HpUMEPHI
kpuctamummueckux ctpykryp: IIK, OLK, I'IK, crpykrypa anmasza. DHeprus B3auMOJIECHCTBHUS
aromoB. MonHas cBsa3b. KoBaneHnTHas cBa3b. BogoponHas cBsa3b. MonekynsipHas CBA3b.

DJIEKTPOHBI B KPHCTA/UIaX M 30HHBbIE CXeMbl. DHEpreTMYecKHe 30HbI B KpHUCTaJlIax.
[TpoBogHMKM © JIUANEKTPUKU. OHepeusi Pepmu EcTecTBeHHBIE (UMCTBIE) U NPUMECHBIE
MOJTYTIPOBOAHUKH. DIIEKTPOHHBIE U ONTHYECKHE CBOMCTBA MOIYIIPOBOIHUKOB. 30HHBIE CTPYKTYPHI U
BonHBl brnoxa. OpHomepHas Monens Kpucramia. Cmamucmuueckoe pacnpeoenenue Pepmu-
Jupaka.

Kosiebanuss aromoB B kpucrtamiax IlpomonbHble koneOGaHUs aroMOB KpHCTaia B
OTHOMEpPHOM Mozenu. AKycTHYecKass M ontudyeckas BeTBU. OOHOHBI U KBa3WYaCTHIIBI.
Cmamucmuueckoe pacnpedenenue bose- Diinwmerina. Teopus J{ebas TEMI0eMKOCTH TBEPABIX Tell.

Ceepxmekyuecmv u ee keanmosasa npupooa. OnbiTHbie (axTel. [loHSTHE O TeopHUM
CBEPXTEKYUYECTH. DHEPreTUIECKUI CIIEKTP ANIEMEHTapHbIX Bo30yxaeHuit B xuakom He II.

Ceepxnposooumocmev u ee xkeanmosasa npupooa. OnubiTHbie (akTel. [loHsATHE O Teopum
cBepxipoBoauMocTd. CrapuBaHH€ AJIEKTPOHOB. DHepreTudeckas Ieib. BrlcokoremneparypHas
CBEPXITPOBOAUMOCTb.

IIpakTrueckue 3aHsiTUs (CeMUHAPBHI) N0 pa3aeay «DHU3MKAa ATOMOB U ATOMHbBIX SIBJICHUI»

No
Ne /i1 Tofpasera HaumenoBanme npakTHueCcKux 3aHATUNA (CEMUHAPOB)
JMCILUIUIMH
bl
1 1 TemnoBoe u3iydeHne U KOPIyCKYJIIpHbIE CBOMCTBA
AJIIEKTPOMArHUTHOTO M3JTYUCHUSI.




2 ! Dotorddexr.

3 2 Bonnsl ge bpoiinsa. CootHonienue HeonpeaeneHnocteil. CoctosHue
YJACTHUIIBI B KBAHTOBOM TEOPHH U MOCTYIAThl KBAHTOBON MEXaHHKH..

4 2 VYpasuenue lllpenunrepa ans cBOOOIHOTO IBUKEHUS U (PUHUTHOTO
OJTHOMEPHOTO JIBIKEHUs yacTull. YpaBHenue [lIpenunrepa st
(UHUTHOTO IBYX- M TPEXMEPHOTO JIBHYKEHHSI YACTHIL.

5 3 Mogenb atoma Pesepdopra-bopa

6 3 JluHeiuaTple CIEKTPHI U3TYUYCHHSI U MIOTIIOIICHHUS] aTOMOB.

7 4 OCHOBBI KBAHTOBOTO OIMCAHUS aTOMa BOJIOPO/Ia

8 4 OcCHOBBI KBaHTOBOTO OMKCAHHUS ATOMOB IIEJIOUHBIX JIEMEHTOB

9 5 MHOT03/1eKTpOHHBIE aTOMBI M XapaKTEPUCTHUECKHE PEHTTEHOBCKUE
CIEKTPBI

10 5 AtoMm B MarautHoM niosie. OnbIT Ll Tepua-I'epnaxa. Dddekr

3eemaHa.

11 5 ATOM B MarHUTHOM mosie. MarHUTHBIN pe30HaHC.

12 6 KonebaresnbHble U JIEKTPOHHbBIE COCTOSIHUSL IBYXaTOMHBIX MOJICKYJ

13 6 BpaieHue MoJieKyiI.

14 6 MorekysipHbIe CIEKTPhI, KOMOMHAIIMOHHOE PACCEsTHUE CBETA

15 7 DJIEKTPOHBI B METAJIJIAX.

16 7 DJIEKTPOHBI B IMOTYITPOBOTHUKAX

17 7 KBaHTOBas1 TEOPUS TEINIOEMKOCTH KPUCTAJIIIOB

18 3aueTHas Hemels

VI. ®U3UKA ATOMHOTIO SIJIPA U1 YACTHII (6 cemectp, 3 Kypc)

Pa3pens! mucMIUINEBI U BUILI 3aHITHA

No Pa3znes (Tema) (MCHUIVIMHBI, COAEPKAHUE JI 113 CP
IL11.
VI DOU3NKA ATOMHOI'O AJIPA 1 YACTHUL] 54 |36 131
1. | Bregeue. CBoiicTBa aTOMHBIX fJIEP. 4 2 14
2. PannoaktuBHOCTB. 6 4 14
3. | SAnepubie B3auMoaeicTBus. HyKIIOH - HyKJIOHHOE 4 3 14
B3aUMOJICHCTBHE M CBOMCTBA SIIEPHBIX CHUJT
4. | Mogenu aTOMHBIX siIEp 4 3 14
5. | AnepHble peakuuu, IEJICHUE U CUHTES sAIEP 9 6 15
6. | DxcriepuMeHTHI B sifiepHON (U3UKE U (PU3UKE YACTHIL 6 4 15
7. | B3aumonencTBre U3IIy4eHHUs C BELIECTBOM. SnepHbie 6 4 15
TEXHOJIOTHH
8. YacTuiisl ¥ B3auMOJICHCTBHSL. 9 6 15
9. | CoBpemeHHBIE acTpo(DU3NIECKHE MPEACTABICHUS 6 4 15




Conep:xkanue moapasaesioB JUCHMILIHHBI

1. BBeneue. CBoiicTBa aTOMHBIX f/I€P.

BBenenue.
OcHOBHBIE ITalbl pa3BUTHS (PU3UKK aTOMHOTO Spa M 4acTHIl. MaciTalsl SBISHUI MUKPOMUDA.

OcHOBHBIC CBOMCTBA AaTOMHBIX fi/iep

OmnsiT Pezepdopna. Pasmepsr sinep. Snpo kak COBOKYITHOCTh IPOTOHOB M HEUTPOHOB.
Pacnpenenenue 3apsna B sape. Macca u sHeprus cBsi3u sipa. CTaOuibHbIe U paJHOaKTHBHBIE SIpa.
KBaHTOBBIE XapaKTEpUCTHUKH SACPHBIX cOcTOsiHUM. CIIUH sA1pa.

2. PainoaKTHBHOCTb
3aKkoH paJMOAKTUBHOTO pacnana. CtaTucTuyeckuil xapakrep pacnana. MickyccTBeHHas

panuoakTuBHOCTh. Bunbl pacnaga. Anbda-pacnan. TynHenbHbIN 3P QeKT. 3aBUCUMOCTD TIEpHOAA
anb(da-pacnazna ot 3Hepruu anbda-yactul. bera-pacnan. DKkcnepuMeHTaNIbHOE JOKA3aTEIbCTBO
CyIIeCTBOBaHMS HEUTPUHO. Pa3perienHbie U 3anpenieHable oera-nepexoasl. Hecoxpanenue
YETHOCTHU B OeTa-pacnaje. ['amma-nsnydenue saep. DIeKTpUUYeCKHe U MarHUTHBIE TIEPEXO/bI.
Snepnas uzomepus. Buyrpennss kouBepcus. Dpdexr Mecbdayspa.

3. HpepHble B3aMMOACHCTBUS.

HykJ10H - HYKJIOHHO€E B3aUMO/IeliCTBHE U CBOCTBA SIIEPHBIX CHJI.
Cucrema 1ByX HyKJIOHOB. [IeHTpOH - CBA3aHHOE COCTOSIHUE B N-p CUCTEME. TeH30pHBIN XapaKTep
AJIEPHBIX CUIL. 3apsiioBasi HE3aBUCUMOCTD SA€pHBIX cHIl. M30cninH. OOMEHHBIN XapakTep AIepHBIX

cuil. Me3oHHast TeOpusi HyKJIOH-HYKJIOHHOTO B3aUMOJICHCTBHS.

4. Mojie/ 1M aTOMHBIX siiep
MuKpOCKOTUYECKUE B KOJUICKTHBHBIC Mojiesin. Monens depmu-raza. dusndeckoe 000CHOBaHUE

obonoueunoit moxenu. [Torenuuan cpeanero siaepHoro noinsi. CuH-opOUTaTEHOE B3aUMOJICICTBHE.
OnHouyacTUYbIe COCTOSIHUS B siIepHOM ToTeHInaie. KoiekTuBHbIe CBOMCTBA siaep. Monens
xuakol karu. [lomysmnupudeckas hopMyna sHepruu cBs3u sapa. Jepopmanus saep.
KonebatenbHble U BpalaTeabHbIE COCTOSHUS JIEP.

5. ﬂl!epl—lble pEeaKIIuU, T€JICHUEC U CUHTE3 SA/IEP

SlnepHble peakunu

Mertozp! n3ydyeHus saepHbIX peakuuid. Jletexropsl yactun. [IpuHIMIBI pabOTHl YCKOPUTEIEH.
Ceuenust peakunii. Kanansl peakiuii. 3aKoHbl COXpaHEHUs B AAEPHBIX peakuusax. Kunemaruka
AJEPHBIX peakuii. MexaHn3Mbl SAepHBIX peakuuii. Moznens coctaBHOrO siiapa. PesonancHele
anepHble peakuuu. @opmyna bpeiita - Burnepa. Ipsamele sinepHbie peakiun. Ontudeckas MoAeb
anpa. Bzaumopelicteie OTOHOB U 3IEKTPOHOB C SAPAMH.

Henenue sixep
Henenune saep. Jlenenne n3otonoB ypaHa HerTpoHaMmu. Llennas peakuus nenenud. Snepuoie
B3pbIBBI. SJIepHBIE pEaKkTOpbl. TpaHCYypaHOBBIE JIEMEHTHI U CBEPXTSHKEIbIE SApa.

CuHTe3 aTOMHBIX sJIep_

Tepmosinepusie peakmuu. [Ipobiema ynpasisiemoro TepmosiiepHoro cunte3a. Kpurepwuii Jloycona.
Toxamaxu. IMmmynbecHble TepMOsiiepHBIE peakTopbl. OlleHKa IPUPOIHBIX 3aM1acOB AEUTEPUS U
mutus-6 Ha 3emiie. CoBpeMeHHbIE acTpo(U3NIECKUE MTPECTaBICHHS. SIIepHbIe peakiluy B 3BE3/1aX.
IIpOTOHHO-IIPOTOHHBIN HUKII. YIIIEPOIAHO-a30THBIN [TUKIL.



6. DKcIepuMMEHThI B AAepHO¥ du3uKe U GU3HKEe YaCTHII

IKCIePUMEHTBI B (pM3MKe HU3KHX JHEPrHii
DKcrepuMeHTalIbHbIE METO/IbI B (hU3HKe HU3KUX dHEpruil. Yckoputenu. [1yuku TsSHKeIbIX HOHOB.
JleTekTopsl. DKCIIEpUMEHTAIbHBIE YCTAHOBKH. TpaHCYypaHOBBIE 371EMEHTHI. CBEPXTSIKENbIE SApa.

7. BzauMoseiicTBE SIIEPHOr0 M3JIVIEHNS ¢ BENIECTBOM. SiepHble TEXHOJIOTHH.
BiaumogeiicTBre 3apsKeHHBIX YacTHII cO cpefoi. [loTepu sHepruy Ha HOHHU3AINIO U BO30YXIeHHE
atoMoB. [IpoGeru 3apspkeHHBIX YacThil. B3anMoaeicTBue HEHTPOHOB ¢ BemecTBoM. [Ipoxokienue
raMMa-u3Jy4eHus yepe3 BEEeCTBO. bHonornueckoe N1eiMCcTBUE U3yYEHUS U 3al[UTa OT HETO.
SnepHble TEXHONOTUU. SnepHas cuekTpockonus. Macc CeKTpOCKOINs, MacC aHAJINU3ATOPHI.
AKTHBAIlMOHHBIN aHANIU3, TAaMMa aKTUBAIIMOHHBINA aHanu3, POA. SnepHblii MarHUTHBINA PE30HAHC,
MEYEHbIE aTOMBI. PaaroymniiepoaHbIil XpOHOMETP.

8. YacTuubl 4 B3aUMOJACHCTBUSA
Yetbipe THNA QyHAaMEHTATBHBIX B3aUMOJICHCTBUI. JJIeKTPOMATHUTHBIE, CHJIbHBIE U cJ1a0ble

B3aumoaencTBus. KOHCTaHTBI U pagnychl B3auMoAencTBus. [IpuHuune! onucanus
B3aUMOJICHCTBY YaCTULl B KBAHTOBOU TeopuH mojs. Ilepenocunku B3anmozeicteus. Ilonsatue o
nuarpammax @eitnmana. OCHOBHbBIE XapaKTepUCTUKU YacTull. Kimaccuduxarys yacTuil.
Kanu6poBouHbie 6030HBI, IENTOHBI U aApOHbI. PyHAaMEHTaIbHbIEC YacTHIIbI. [{ucKpeTHbIe
cumMmeTpuu. [IpoctpancTBennas naBepcus. P-uetHocTh. 3apsinoBoe conpspkenue. 3apsaosas (C)
yetHOCTh. CP-nHBepcus. Ob6pamenue Bpemenu. CPT-teopema. KBaHTOBBIE UnCIIa 4aCTHI U 3aKOHBI
COXpaHEeHUs. AHTUYACTHUIIBI.

IJKCIepUMEHTHI B (PM3MKe BbICOKMX JHEPruii
OKCHepUMEHTAIbHBIE METObI B (PU3HKE BHICOKUX SHEPIUid. YCKOpHUTEIHU. BeTpeunslie myyku.
ITyuxun BTOpuHBIX yacTull. /erekropsl. Peakiuu ¢ yactumamu.

@DyHIaMeHTaJbHbIe YacTHIbI CTAHIAPTHON MO/Ie/IH.

Jlenironbl. OCHOBHBIE XapaKTEPUCTUKH JIEKTPOHA, MO3UTPOHA, HEUTPUHO. CIIPaIbHOCTb.
OCHOBHbIE XapaKTEPUCTUKHU MIOOHOB M JIENTOHOB. KBapKku, KBapKkoBasi CTPYKTypa aJpOHOB.
Bo3ourl. BzauMoneicTBust yacTHII.

O0bequHEeHNEe B3aUMOeHCTBHI

DKpaHHUPOBKa 3apsi/ia B KBAHTOBOU 3JICKTPOAMHAMHKE. 3aBUCMOCTh KOHCTAHT B3aUMOJICHCTBHUS OT
nepegaHHoro umMmnyibea. OObeIMHEHNE IIEKTPOMAarHUTHBIX U CJIa0BIX B3auMOJIeHCTBUI. Bennkoe
o0benuHenue. [Touck HecTaOMIbHOCTH MPOTOHA.

9. CoBpeMeHHBIE acTpodu3HUYeCcKHE NPENCTABJICHUSA

Kocmunueckue Jryqu.

ITepBuuHOE KocMudeckoe uznyyeHue. ColaHeUHble U rajJakTUYeCKUE KOCMUYECKUE JIYUH.
CocraB, IPOUCXOXKICHUE U PACIIPOCTPAaHEHHE KOCMUYECKOT0 U3lIy4eHus. B3aumoneiicteue
KOCMUYECKHX Jiyuell ¢ armocdepoii 3emnu. Bropuunsie kocMuueckue ayun. Coctas u
HHEPreTUYECKUN CIIEKTP BTOPUYHBIX KOCMUYECKUX Jiyuel. HenpepbiBHas peructpanus
KOCMMUECKOI0 M3JlyueHus. Bapuanunuy kocMuueckux jtydeid. Paguanyonsele nosica 3emMiu.
®opOym-3ddexrt. [lnpokne armochepHbIe JIUBHU

CoBpeMeHHbIEe acTpPo(PU3NYECKHE NPeCTABICHUS.



OBomronus u coctaB Beenennoit. Kocmonornueckuii Hykieocuntes B ropsiueil Beenennoil.
Hyxkneocunres B 3Be31ax. PacmpocTpaHEeHHOCTh XUMHUYECKUX 1€MEHTOB. HellTpuHHast
actpoHoMus. CBepxHoBble. HeliTpoHHbIE 3Be3/1bl. YepHBIE ABIPHI.

IIpakTH4yeckue 3aHATHA (CeMHHAPBbI) MO pa3aeny «PU3HKAa AaTOMHOIO S/APA M YACTHID)

Ne n/mt Ne HaumeHoBaHMEe NIpaKTUUECKUX 3aHATUHN (CEMHHAPOB)
nojipaszena
JTUCHUTITUHBI

1 1 CBoiicTBa aTOMHBIX SIIEP.

2 1 Macca u sHeprus cBsa3u sapa. Pemienue 3amay.

3 2 3aKoH paJoaKTUBHOTO pacmnaja. Pemenue 3anau.

4 3 HyKJIOH - HYKJIOHHO€ B3aMMOJICUCTBHE U CBOMCTBA AJIEPHBIX CHUII.
Pewenue 3anay.

5 4 Mopenu atoMHBIX sSAep. Pemenue 3aaau.

6 5 S nepueie peakiuu. Pemenue 3amay.

7 5 [Henenue saep. Pemenue 3aaay.

8 5 CunTe3 aTOMHBIX sfep. TepMosiiepHble peakiuu. Peiienue 3auay.

9 6 DKcrepuMeHTHI B GU3KKe HU3KUX sHepruil. Pemenue 3anau.

10 7 B3anmozeiicTBue AEepHOro U3JIy4eHHs C BELIECTBOM. Peenue
3ajay.

11 8 YacTuue! 1 B3anMoaecTeus. Pemenue 3anau.

12 8 DKCHEepUMEHTHI B (PU3MKE BBICOKUX dHEPruid. Pemenue 3anau.

13 7 S nepubie TexHomoruu. Pemenue 3aqa4.

14 8 ®yHaameHTabHble yacThlbl CTanaapTHONW Mojenu. Pemenne
3ajay.

15 8 OObeanHeHne B3auMoaecTBui. Pemenne 3anau.

16 9 Kocmuueckue nyuu. Pemenue 3amay.

17 9 CoBpemeHHbIE acTpoPU3NIECKUE TIpeACcTaBlIeHus. Pemenue 3a1ad.

18 3ayeTHasa Hexens

7. Y4eOHO-MeTOINYECKOe o0ecmeueHne TUCIMILINHBI

OCHOBHAS JIMTEPATYPA

1.

Paznen «MexaHuka»

H.IT. Kanamuauko, M.A. CmonabipeB. OcHoBwl pusuku. Tom 1, Mockea DPO®DA, 2003.
2. JI.B. CuByxun. O6muit kypc ¢pusuku: YuedbHoe nocoodue st By30B: B 5 1. Tom I:
Mexannka; Mocksa @u3matiiut MOTH, 2002;




3.

4.

N.E. Uponos. 3agaun no oOmiet ¢pusnke: YueOHoe mocodbue 1Jisi CTyAEHTOB By30B- M.:
®uzmariur; : Jlaboparopus bazoeix 3nanuit, 2002.

H.I. Anunmenxko, C.A. Xopo3oB u ap.; noa pen. .M. I'pamenuiikoro. COopHUK 3a7a4 10
¢usuke. Yacts I: YueOHnoe mocobue. — J[yona: MexmyHapoaHblid YH-T IPUPO/IBI, OOIIECTBA
u yenoBeka “‘Jlyona”, 2002.

JONOJIHUTEJIBHASA JINTEPATYPA

5. CaseaneB U.B. Kypc o6mieli ¢pusuku: Yuebroe nocodue st By30B: B 3 1. T.1 : Mexanuka.
MonexkynsipHas pusuka / CII6.: JIans, 2008.

6. CaseaneB U.B. COopHHK BOIIPOCOB U 3a1a4 10 o01ien pusuke: YueOHOe mocodue /
CasenbeB Urops Bragumuposud. - M.: ACT: Actpens, 2001.

7. P. @eiinmawn, P. Jleiiton, M. Canac. OeitnManoBckue Jiekiuu o gusuke.- M.: Equropuan
YPCC, 2004 (M.: Mup, 1975-1977)

8. Opup Jx. Ousuxka: [loansiit kype. [Ipumepsl, 3agaun, pemenuns: YueOuuk - M.: KJ1V,
2011.

Paznen «MonekynsipHas Gusukay
OCHOBHAS JINTEPATYPA

1. H.II. Kanamnxukos, M.A. CmonabipeB. OcHoBsl ¢pusuku. Tom 1, MockBa DPO®DA, 2003
J.B. CuByxun. O6muii kypc ¢usuku: YuedHoe mocooue ais By308: B 5 . Towm II:
Tepmonuaamuka u MonekymspHas ¢puszrnka, Mocksa @usmariutr MOTU, 2002;

3. A.K. Kuxoun, U.K. Kukxonn. MonekynspHas pusuka: YuebHoe nocodue - CII6.: Jlanp,
2007. - 480c.

4. WN.E. Uponos. 3agaun mo o61ieit ¢pusnke: YaeOHoe mocodue i CTYICHTOB By30B- M.:

®usmarur; : Jlaboparopus bazoseix 3nanui, 2002.

JOIIOJTHUTEJIBHASA JIUTEPATYPA

5. CaseanbeB U.B. Kypc o6meli ¢puzuku: Yuedroe nocodbue st By30B: B 3 1. T.1 : Mexanuka.
Monexynsapnas ¢usuka / CIIO.: Jlans, 2008.

6. Caseabe U.B. C60pHUK BONIPOCOB M 3aj1a4 1o o01eit gpusnke: YuedHoe nocodue /
CagenneB Urops Bnagumuposud. - M.: ACT: Actpens, 2001.

7. P. ®@eiinman, P. JleliTon, M. Canac. PeitnmanoBckue jekuuu 1o ¢usuke.- M.: Enntopuan
YPCC, 2004 (M.: Mup, 1975-1977)

8. Opwup Jx. ®uzuka: [onselii kype. [Ipumepsl, 3aaadu, pemenus: YueOuuk - M.: KV,
2011.

9. H.I. Anumenko, C.A. Xopo3oB u 1p.; mox pen. .M. I'pamenurikoro. COOpHUK 3a71a4 O
¢usuke. Yacts I: YueOnoe nocodbue. — J[yona: MexmyHapoaHblid YH-T IPUPO/IBI, OOIIIECTBA
u yenoBeka “‘Jlyona”, 2002.

Pazpen ((SJ'IGKTDI/I‘ICCTBO U MAara€tTusm»
OCHOBHAMS JINTEPATYPA

1. J.B. CuByxun. O0umwmii kypc ¢pusuku: YueOnoe nocodbue s By3os: B 5 1. Towm III:
OnekrpuyectBo, MockBa ®uszmariiutr MOTU, 2002

2. H.IL KanamnukoB, M.A. CmonnbipeB. OcHoBbl ¢usuku. Tom 1, MockBa DPO®A, 2003.

3. W.E. Upomos. 3agaun 1o obuie ¢pusuke: Y4ueOHOE TOCOOHE ISl CTYICHTOB BY30B- M.:

®dusmatnur; : Jlaboparopus ba3oeix 3nanwuii, 2002.



JONOJIHUTEJIBHASA JINTEPATYPA

1. CaseaneB U.B. Kypc o6mieii pusuku: YuedHoe mocodue s By3oB: B3 1. T.2 :
OnexrpudectBo. Konebanus u BoaHbl. BomHoBas ontrka / CII6.: Jlans, 2008.

2. CaseasneB U.B. CO0pHHK BOMPOCOB U 33j1a4 1o 00m1eit gusuke: YueOHOE mocodue /
CagenbeB Urops Bnagumuposuu. - M.: ACT: Actpens, 2001.

3. P. ®eiinman, P. Jleiiton, M. Canac. OeiinManoBckue JieKun 1Mo Gusuke.- M.: Enutopuan

YPCC, 2004 (M.: Mup, 1975-1977 )

N.E.TamMm. OcHOBBI Teopuu 35ekTpuuectsa. - M.: dusmaniurt, 2003

C. I. KanamuukoB. DiekTpuyecTBo .- M.: ®uszmariut, 2004

9. IMapcesu1. DnexkTpuuecTBo U MarHeTu3M. Mocksa, Hayxka, 1975.

N.E. UponoB dusuka Mmakpocuctem: OCHOBHBIC 3aKOHBI - M.: ®u3mariut; : Jlaboparopus

bazoBrix 3nanwnii; CI16.: Hesckuii {uamext, 2001.

8. WN.E. Uponos. Dnexrpomarnetnsm. OCHOBHBIE 3aKOHBI. M.: ®u3matnut; : Jlaboparopus
bazoBrix 3nanmii, 2002.

Non s

Paznen «Ourukay

OCHOBHA/S JIMTEPATYPA
1. E.WN. byrukos. Onrtuka. Cankr-IletepOypr, M3narensctBo “HeBckuii nuanext”, 2003.
2. J.B. CuByxun. O0muii kypc ¢uszuku: YdueObHoe mocoodwue s By3oB: B5S 1. Tom IV:
Ontuka, Mocka @usmariaur MOTHU, 2002.
3. N.E. Uponos. 3amaun no obmeii pusuke: YueOHOE MOCOOUE I CTYACHTOB BY30B- M.:
®uzmariur; : Jlaboparopus bazoseix 3nanuii, 2002.

JOIIOJTHUTEJIBHASA JIUTEPATYPA

1. CaseaneB U.B. Kypc obmeit puzuku: YuebHoe nocodue st By308: B 3 1. T.2
OnexrpuuectBo. Konebanus u Bonuel. BonHosast ontuka / CII6.: Jlans, 2008.

2. Caseasnen U.B. Co0opHHK BONIPOCOB U 3a7a4 1o o0mieil pusuke: YuedHOe nmocodue /
CasenbeB Urops Bragumuposuu. - M.: ACT: Actpens, 2001.

3. P. @eiinman, P. Jleiiton, M. Canac. OeitnManoBckue JIeKIuu 1o gusuke.- M.: Equropuan
YPCC, 2004 (M.: Mup, 1975-1977)

4. M. bops, B. Bonbd. OcnoBsl onTrku. Mocksa, “Hayka”, 1970.

Opup Ix. ®uzuka: [lonnsiii kype. [Ipumepsl, 3anaun, pemenus: Yueouuk - M.: K1Y,

2011.

6. CoopHuk 3a1a4 no ¢pusuke: YueOHoe mocobue s cTyneHTon yH-Ta "Jlyona". U.3 /
Anunmenxo H. I u gp.; Ilox pen. U.M.I'pamenunikoro- J{yona: MexyHapoIHBIH
YHHUBEPCHUTET NMPHPO/IbI, 001IecTBa U uenoBeka "Jlyona", 2006.

7. H.IIL Kanamnukos, M.A. CmonasipeB. OcHoBbl ¢usuku. Tom 2, MockBa DPO®A, 2003.

N

Paznen «Pu3nka arToMOB M aTOMHBIX SIBJIECHUN

OCHOBHAMA JINTEPATYPA

1. CusyxuH /I. B. O6mmii kypc ¢uszuxu. B 5 T. T 5: AtomHas u sinepHast puzuka : yued. mocodue
— M.: ®usmataut, 20011.- 784 c.

2. CasenbeB U. B. Kypc obmieii ¢uzuku. B 4 T. T 3 : KBanroBas ontuka. AtomHast pusuka. Ousm-
Ka TBeporo Teja. Gu3nKa aTOMHOTO sI/Ipa U AJIEMEHTApHBIX YacTHIl : y4eb. mocooue / mos oomr.
pen. B. 1. Casennena. - M. : KHOPYC, 2009. - 368 c.



5.

HInonsekuii 3.B. Atomuast pusuka. B 2-x TT. Tom 2. OCHOBBI KBaHTOBOM MEXaHUKHU U CTPOCHUE
ANIEKTPOHHOM 000s0uku aroma. — CII16.: U3marenscTBo “Jlanp”, 2010. — 448 c.

Hponos U. E. KanToBas ¢usuka. OCHOBHBIE 3aKOHBHI : y4e0. mocoOue ais By30B. — M. : Jlabo-
paropus ba3ossix 3Hanmii, 2002.- 272 c.

Uponos U. E. 3anaun no kBanToBoit pusuke. — M. : Jlaboparopust bazosbix 3nanmii, 2002.- 216
c

JONOJIHUTEJIBHASA JINTEPATYPA

1.

2.

10.

11.

12.

13.

14.

15.

16.

bopu M. Aromuas ¢usuka / bopn Makc; Ilep.c anni.O.1.3aBbsnosa u B.I1.ITaBnoBa; [Tox
pen.b.B.Mensenena; [Ipenucin.H.H.boronto6oga. - M.: Mup, 1965. - 484c.:

Opup Ix. ®usuka: [Monuslit kype. [lpumepsl, 3agaun, pemenus: Yuebuuk / Opup JIxeii;
ITep.c anmi.u Hayu.pen. FO.I"Pynoro, A.B.bepkosa. - M.: K1V, 2011. - 752c.:

Amikpodt H. dusuka tBepaoro tena :[DnekrponHsiit pecype] : B 2 1. T.1,2 / Amkpodt H.,
Mepmun H. - M.: Mup, 1979. - 422c.

[Tons P.B. Ontuka u aromuas ¢pusuka / [Tons Pobept Buxapn; Ilep.c nem. H.M.Jlo3uHckoii;
[Ton pen. H.A.Toncroro; Pen. H.A.Paiickas. - M.: Hayka, 1966. - 552c.

PemuszoB A.H. Kypc ¢usuxu: Yuebuuk ans By3oB / PemuzoB Anexcannp Huxonmaesuu,
[Toranenko Anekcanap SkosneBud. - M.: [Ipoda, 2002. - 720c.

Poccens XK. O6mas ¢pusuka / Poccens XKan; Ilep.c ¢pp. T.C.[Jyounko, M.E.Mapunuyka; [Toxg
pen. K.I1.fkoBneBa. - M.: Mup, 1964. - 507c.

dusnueckuil >HUMKIONeANYeckuil ciaoBapb / Im.pen. A.M.IIpoxopos. - M.: Coerckas
sHIKIIoneaus, 1984. - 943c.

Kapanetsstaiy M. X. Ctpoenue BemecTBa: Y4ueOHoe nocodue ais By30B / KapaneTbsHil
Muxaun Xpuctodoposud, [pakun Cepreit IBanoBuu. - 3-e u3a.,nepepad.u goim. - M.: Beicias
mkoja, 1978. - 304c.

Heit M.K. Teopernueckas Heoprannueckas xumus / Jleit M.Kunaiin, Cenbun J{xoe; [ep.c
ann. P.A.Jluauna u ap.: [ox obur.pen. K.B.Acraxosa. - M.: Xumus, 1969. - 432c.

I'epmien3on E.M. Ontuka u aroMHas (pu3uka : Y4eOHOe oCcoOre IS eAarornaecKux
By30B / ['epmien3on EBrennit Muxaiinosuu, ManoB Hukonait Hukonaesuu, MancypoB AHapeit
Huxomaesnu. - M.: Axkagemus, 2000. - 408c.

Kanamuukos H.IT. OcHoBbl Gpusuku: YueOnuk ams By3os: B 2 1. T.2 / Kanamaukos
Huxomnaii [TaBnoBuu, CMoHbIpeB Muxaun AllekcaHaApoBUY. - 2-¢ u3.,mnepepad. - M.: JIpoda,
2004. - 432c.

betinep P. Atombl B Mmostekynax: KanTtosast Teopus / beiinep Puaapy; [lep.c anr.
E.C.Anocronosoii u ap.; Ilog pen. M.}O.Antununa, B.I'I{upenscona. - M.: Mup, 2001. - 532c.

Kapsxuna H.W. Kparkuii cnipaBounuk mo ¢usuke / Kapsikun Huxonait iBanoBud, BeicTpoB
Koncrantun Hukomnaesuu, Kupees Ilerp CemenoBuu. - 3-e usn.,crep. - M.: Bricias mikona,
1969. - 600c.

PoGeptcon b. CoBpemenHas gusnka B mpukIaaHbIX Haykax / PoGeprcon b.; Ilep.c anmi. nox
pen. E.M.Jleiikuna. - M.: Mup, 1985. - 272c.

Hepcecos D.A. OcHOBHBIE 3aKOHBI aTOMHOM U siiepHOM u3uku: YuebHOoe mocodue /
Hepcecos Dnyapn ApucrakecoBuu. - M.: Beicias mikona, 1988. - 288c.

Ousuka 3a pyoexom'85: CoOopuuk crareit: Ilep.c anmium  ¢p.:  DazoBble
NEPEXO/IbI, IMHAMUYECKUI Xa0C U KpUTHUYECKUE sBICHUS. ATOMHAs U sjepHas ¢pusuka. Ousmnka
BBICOKMX 3Hepruii. OnTudeckas,aiepHasl ¥ aipoHHasl CEKTpockonus. du3nka NOBEpXHOCTHBIX
senennit / [Ton pen. A.C.boposuka-PomanoBa,P.3.Caraeesa. - M.: Mup, 1985. - 256¢.

Pasnen «Pu3nka arToMHOIO S/Ipa ¥ YaCTHUID)

OCHOBHAJ JIMTEPATYPA
1. b.C. Nmixanos, M1.M. Kanutonos, H. I1. FOaun. "YacTtunel u aromusle sapa“, M., M3natenscTtBo



JIKWH, 2007
2. Cybaromuas ¢usuka: Bonpocsl.3agaun.@axrel: Yuedbnoe nocobue / Ilon.pen.b.C.Muixanosa. -

M.

: U3narenscTBO MOCKOBCKOTO YHUBEpcUTeTa, 1994. - 224c.

3. K.H. Myxun. "OkcnepuMenTanbHas siaepHas ¢usuka" (B Tpex tomax), CII6., M3narenbctBo
Jlann,. 2008.

4. CuyxuH [1.B. O6uwmii kypc ¢puzuku. Tom 5, M.- ©U3MATIINT, 2011

4. 1O.M. upokos u H.IT. FOnun. Anepnas ¢pusuka. M.: Hayka, 1972.

JONOJIHUTEJIBHASA JINTEPATYPA

10

11

12

13

Oxyns JL.b. JlenTons! u kBapku / OxyHb JIeB bopucosuu. - 2-e u3a.,nepepad.u gom. - M.
Hayka, 1990. - 346¢

Torrdpun K. Konnenuun gusuku anementapusix yactui / [orrdpua Kypt, Baiickond
Buxkrop; Ilep.c anm. B.I'bynanosa nox pen. A.Jl.Cyxanosa. - M.: Mup, 1988. - 240c.
JIrobumoB A. BBesieHue B SKCIEpUMEHTANBbHYIO GU3UKY yacTull / JIrooumos A., Kum /. - 2-¢
U3, nepepad.u pom. - M.: @usmariut, 2001. - 272c.

[NonukanoB C.M. N3omepus popmbl aroMHBIX sinep / [lonukanos Ceprert MuxaitnoBuy. - M.
Artommzpar, 1977. - 200c. — 1 T

Kamnakun b.H. Hekotopsle Bompocs! Teopuu siapa u siaepHbIX peakiwii / Kamunkua b.H. -
Anmartel, 2011. - 202¢. — 3 mT

HleseneB A.K. Crpykrypa sinpa / llleBenes Anexcanap Kunpusnosuu. - M.: KomKnwura, 2006.
-312¢. 1 wr

Bere I'. Onemenrapnas teopus siapa / bere I'., Moppucon @.; [Tep.c anrt. O.A.BiraauMupoBoii;
ITon pen. B.b.bepecrenukoro. - M.: UHocTpanHas auteparypa, 1958. - 356c¢.

BananTan JI. Cybaromnas gusuka: siapa u gactuisl: B 2 1. T.2 : JlaneHelnee pa3surtue /
Banantan Jlok; Ilep.c ¢p. H.H. Konecunukosa. - M.: Mup, 1986. - 336¢.: 1 it

HepcecoB D.A. OcHOBHBIC 3aKOHBI aTOMHOU U siiepHON (m3uku: YueOHoe mocobue / Hepcecor
Onyapn ApucrakecoBud. - M.: Beiciias mkona, 1988. - 288c.: 1 mr.

Snepnas sanukioneaus / ABr.u ri.pea. A.A SIpommHckas. - M.: brarorBopurenbHblil poHa
SpommHckoit, 1996. - 656¢.: un.

Amrtep U. Baytpu sinpa / Amiep Upsunr; [lep.c anr.

I"A.BacunbeBa,B.A Kyuepsesa,lO.B.Opnosa. - M.: Aromusnar, 1968. - 152c.

NEPUOANYECKHUE U3JIAHUSA:
1. VYcnexu ¢usmdeckux Hayk/ Yupemurensb: PAH; Tmpen. JL.B.Kemmpmn. - M.: VYemexu
¢usnueckux Hayk. - JKypnan, Beixogut 1 pa3 B mecsn. - OcHoBaH B 1918 roxny. - Cwm.
AJIEKTPOHHBIC BEepCUU cTareid: http://ufn.ru/ru/articles/.

2. Snepnas ¢wusuka / Yupenurens: PAH; I'mpen. FO.I. AbGos. - M. : Hayka. - Xypnan,

BbIXOAUT 1 pa3 B Mecsil. - OcHoBaH B 1965 rony.

HNuTepHeT-pecypcesbi:
1. Undopmaunonnas cucrema "EnuHoe OKHO JocTyna K oOpa3oBarelibHBIM pecypcam”
Muno6pasosanus PO http://window.edu.ru/window
2. Buxunenus: http://wiki.web.ru
3. TlomunotekcToBas 0a3a maHHBIX 1Jis1 yHUBEpcuTeTa «/[yOHa». CallT OMOIMOTEKH:
http://lib.uni-dubna.ru/biblweb
4. Onucanus n1aboparopHbIX padoT od1ero gpusnueckoro npakrukyma Ha caiite ®EVMH

http://fein.uni-dubna.ru/lab_main.php

Cnpasounule pecypcol u mamepuanvl 6 Humepuem:


http://fein.uni-dubna.ru/lab_main.php
http://lib.uni-dubna.ru/biblweb
http://wiki.web.ru/
http://window.edu.ru/window
http://ufn.ru/ru/articles/

http://nrv.jinr.ru/nrv

http://nuclphys.sinp.msu.ru/

http://theory.asu.ru/
http://www.chem.msu.su/rus/teaching/phys.html

http://www.srcc.msu.su/num_anal/
http://www.cultinfo.ru/fulltext/

A

8. MarepuajbHO-TeXHHYECKO0e o0ecredeHue TN CIUIIHHBI

1. KoMmbproTepHBIi KJIacC U KOMIBIOTEPHI B JTAOOpaTopusx (B J1aOOpaTopuu aTOMHON
¢u3uKy — 2 KomnbroTepa+ HOyTOyKH)

2. CranmapTHOe MpPOTpaMMHOE OOecTeueHue: MporpaMMbl HaydHOU rpadukm - Origin
(cBoOomnHast Bepcusi MicroCal Origin 3.0 wnm ap.), Advanced Grapher (cBoGomHas
pycckas Bepeusi), OpenOffice.org Calc (He Tpebyer nunensun) uau Microsoft Excel;
MaTreMaTu4eckue nakeTsl U cucreMbl: Maple V R4 (cBoboxmHas Bepcust It BY30B),
SMath Studio (me TpebOyer smuen3uun) wimm MathCAD; rpaduueckue penakTopbl:
GIMP (ue Tpebyet nunensun) unu PhotoShop;

3. OpuruHagbHOE IPOrpaMMHOE 00ECTICUEHHUE: KABKYIISATOP MOTPEIIHOCTEH; MporpaMmMa
CIUTAKMBAHUS TAHHBIX CIUTAHAMU I TPAIyUPOBKHU MPU3MEHHBIX CIIEKTPOMETPOB;
nporpaMmma 4ucjaeHHoro peuenus ypasHenus lpeaunrepa mist MonenrpoBaHust
TYHHEJIBHOTO 3(deKTa B CTAOMINTPOHE U TYHHEITBHOM JIMO/IE; JPYTUE MPOrPaMMbl
MOJENUPOBaHUS (PU3NUECKUX SBJICHHI, N3yd4aeMbIX B J1a00paTOPHOM MPAKTUKYME;
TecToBast cTpaHuia st Web-Opaysepa.

4. MynbTUMEAUNHBINA TPOEKTOP,

CreHppl, MAKeTHI, IJIAKaThI

9]


http://www.cultinfo.ru/fulltext/
http://www.srcc.msu.su/num_anal/
http://theory.asu.ru/
http://nuclphys.sinp.msu.ru/

	Ядерные взаимодействия. Нуклон - нуклонное взаимодействие и свойства ядерных сил
	Опыт Резерфорда. Размеры ядер. Ядро как совокупность протонов и нейтронов. Распределение заряда в ядре. Масса и энергия связи ядра. Стабильные и радиоактивные ядра. Квантовые характеристики ядерных состояний. Спин ядра.
	2. Радиоактивность
	Закон радиоактивного распада. Статистический характер распада. Искусственная радиоактивность. Виды распада. Альфа-распад. Туннельный эффект. Зависимость периода альфа-распада от энергии альфа-частиц. Бета-распад. Экспериментальное доказательство существования нейтрино. Разрешенные и запрещенные бета-переходы. Несохранение четности в бета-распаде. Гамма-излучение ядер. Электрические и магнитные переходы. Ядерная изомерия. Внутренняя конверсия. Эффект Месбауэра.
	Система двух нуклонов. Дейтрон - связанное состояние в n-p системе. Тензорный характер ядерных сил. Зарядовая независимость ядерных сил. Изоспин. Обменный характер ядерных сил. Мезонная теория нуклон-нуклонного взаимодействия.
	4. Модели атомных ядер
	Микроскопические и коллективные модели. Модель Ферми-газа. Физическое обоснование оболочечной модели. Потенциал среднего ядерного поля. Спин-орбитальное взаимодействие. Одночастичые состояния в ядерном потенциале. Коллективные свойства ядер. Модель жидкой капли. Полуэмпирическая формула энергии связи ядра. Деформация ядер. Колебательные и вращательные состояния ядер.
	Экспериментальные методы в физике высоких энергий. Ускорители. Встречные пучки. Пучки вторичных частиц. Детекторы. Реакции с частицами.
	Фундаментальные частицы Стандартной модели.
	Лептоны. Основные характеристики электрона, позитрона, нейтрино. Спральность. Основные характеристики мюонов и лептонов. Кварки, кварковая структура адронов. Бозоны. Взаимодействия частиц.
	Объединение взаимодействий
	Экранировка заряда в квантовой электродинамике. Зависимость констант взаимодействия от переданного импульса. Объединение электромагнитных и слабых взаимодействий. Великое объединение. Поиск нестабильности протона.
	9. Современные астрофизические представления
	Космические лучи.

