banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «DPusuka u ecteCTBEHHOHAYYHbIE JUCIUTIIIMHBI

PABOYAS ITPOT'PAMMA
10 JUCHUIUINHE «ATOMHAs PU3UKa»

CnenuajbHOCTh
«14.05.02 ATOMHBIE CTaHIIMA: IPOESKTUPOBAHUE, IKCIUTYaTallUs U UHKUHUPHUHI

OcHoBHas npogeccHOHATBbHAA 00pa3oBaTeJbHAA MPOrpaMMa
«CurcTemMbl KOHTPOJIS U YIIPABIEHUS ATOMHBIX CTAHILIMI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopma 00y4eHUs1
OuHas

bamakoBo



]_le.]'lb OCBOCHUSA JUCIHUIIINHBI

Kypc «AtomHas Qusukay SBISIETCS OJHUM U3 CIEUHUAIBHBIX MPEAMETOB MPU TMOATOTOBKE
CrenuanucToB 1o crnenraibHOCTH 14.05.02 «ATOMHBIE CTAaHIIMU: NPOCKTUPOBAHUE, IKCILTyaTallUsl U
WHXXAHUPUHTY U CIIYKUT OCHOBOM ISl U3YUEHHUSI psAJia CIICHHUATbHBIX TUCHUILINH.

JucuurniauHa TOCBSIIIEHA HM3YYEHHIO aTOMHBIX M BHYTPHUATOMHBIX IIPOLIECCOB U SIBJICHUM.
W3nararoTcsi BakKHBIE TIOHSITHS, IIOJIOKCHHS M BOIPOCHI, OTHOCAIIUXCS K aTOMHOH (U3HKe.
OOcyxnaloTcss MHOTHE pENIAIIUe SKCIEPUMEHThI M THUIOTE3bl, MPHUBEAININE K CTaHOBICHUIO
COBPEMEHHOM (PU3HKH.

Hear wu3yyeHusi AUCHUIUIMHBI -
dbyHIaMEHTANIBHBIX 3HAHWUW pasnaena (U3WKH, JIeKAIIETO B OCHOBE COBPEMEHHOTO HAaY4YHOTO
MUPOTIOHUMaHUS U POPMHUPOBAHHUH Y CTYJICHTOB HABBIKOB (PM3UUECKOTO MBITTUICHHS.

OCBOCHHE OOyYalOIIMMHUCSI HeoO0XoauMoro obbema

33113'—11/1 H3YyYCHUA TUCHUIIJIHHBI:

- ano6peTeHHe TECOPCTHUCCKHUX 3HAaHUM | IMPAKTUYCCKUX HAaBBIKOB JIA CaMOCTOSITEILHOMI
IMOCTAHOBKH U PCHICHUSA KOHKPCTHBIC (bHBI/I‘IeCKI/IX 3a/Ja4 10 aTOMHOM (1)1/131/11(6;
- OBJIaICHHUEC CHCTEMOH HaBBIKOB MMPAKTUYCCKOI'O MMPUMCHCHUA COOTBCTCTBYIOILICTO

MATCMaTHYCCKOIO allliapaTta K pCIICHUIO ITPOCTBIX KBAHTOBO-MCXaHUYCCKHUX 3a/1aY;

- IMOJIYYCHHUC 3H8,HPII>1, HGO6XOI[I/IMI)IX AJI U3YYCHHA CIICHHUAJIBHBIX JUCHUIIINH.

Mecto nucuumiuabl B ctpykrype OOII BO

W3yuenne qucuuIinHbl «AToMHas (pr3nkay TpedyeT OCHOBHBIX KOMITETCHIIUH, 3HAHUHN, YMEHHUN
UM HaBBIKOB oOydaromierocs Mo aucuuiuinHam: «MaremaTunueckuid aHamu3», «OOBIKHOBEHHBIC
muddepeHranbHble  ypaBHEHU», «JluddepeHnranbabple 1 MHTErpajibHble ypaBHeHHs», «Teopus
BEPOSATHOCTEM M MaTeMaTHdecKas CTAaTUCTHKa», «YpaBHEHUs MaTeMaTHuecKo ¢u3ukmy», «Oomas
¢busuka (mexaHuka)», «OOmias ¢uszuka (MoyieKysipHas (U3MKAa W OCHOBBI CTaTHUCTUYECKOM
TEPMOJIUHAMUKH )».

B Xome W3y4eHHs IUCIHHIUIMHBI OOYYAIOMIMKCS TIOJIydaeT 3HAHUWS, YMEHHUS W HaBBIKH JUIS
YCIICIITHOTO W3YYEHHS CIEAYIOUIMX TUCHUIUMH: «SlnepHast ¢usukay; «Cratuctuyeckas (U3NKay,

«Teopust nepeHoca HEUTPOHOBY.

Komnerenuuu oOyuawierocs, (opmupyembie B pe3yjbTaTe OCBOCHUA

AUCIHUIIJINHBI
B npomecce ocBoeHuss aHHOW AMCHUIUIMHBI Yy CTyJdeHTa (OPMHUPYIOTCS ClIEAYoIne
KOMIIETEHIINH:

YHUBEpCaJIbHBIC
Kog
HanmeHnoBanue
KOMIIETEH Kox n HauMeHoBaHNE MHAMKATOPA JOCTUKEHNUS
KOMIIETEHIIUU
102078
YK-1 Criocoben 3-YK-1 3HaTh: METOABl CUCTEMHOIO U KPUTHYECKOIO
OCYILIECTBIIATH aHaJln3a; METOAUKH pa3pabOTKU CTpaTeruu ACUCTBUU IS
KPUTHYECKUM  aHaJu3 | BBISBJICHUS U PEIICHUs MPOOJIEMHOM cUTyaluu
npobnaemMubIx curyauuid | Y-YK-1 YMeTh: npUMeHSATh METO/bl CUCTEMHOIO MOAX0Ja
Ha OCHOBE CHCTEMHOIO | M  KPUTHYECKOTO  aHalu3a MpOOJIEMHBIX  CHUTYAIHii;
IOAX0/1a, pa3pabatbiBaTh CTpaTEeruto JIEHCTBH, IIPUHUMATh
BbIpadaThIBaTh KOHKPETHBIE PELICHHUS 11 €€ peain3auu
CTPATEruIo NEUCTBUIA. B-YK-1  Bnagers:  MeTomonoruei  CUCTEMHOTO U




KPUTHYECKOTO aHanu3a POOIEMHBIX CUTYaIui;
METOJIMKAMH TIOCTaHOBKH IIeNIH, OMPEIEICHUs CIIOCOO0B ee
JTOCTHKCHHS, pa3pabOTKU CTpATeTUi IEHCTBHMA

VKE-1

CrocobeHn
HUCIOIB30BAaTh  3HAHUSA
€CTECTBCHHOHAYYHBIX
JACITUILINH, TPUMEHSTh
METO/IbI
MaTEMAaTHYECKOTO
aHam3a 51
MOJICJTUPOBAHUS,
TEOPETUIECKOTO u
AKCIIEPUMEHTAIHLHOTO
HCCIICIOBAHUS B

IIOCTABJICHHBIX 3aJa4dax

3 -YKE-1 3HaTh: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
IUCHMIUIMH, METOAbl MaTEMaTH4YeCKOIro  aHajliM3a |
MOJICJIUPOBAHUS, TEOPETHUUECKOT0 M 3KCHEPUMEHTAIBHOTO
HCCIEI0BaHuUs.

V- VKE-1 yMeTh: UCI0JIB30BATh MATEMAaTUYECKHE METObI B
TEXHUYECKUX TMPHUIOKEHUAX, PACCUUTHIBATH OCHOBHBIC
YUCJIOBBIE XapPAKTEPUCTUKHU CIy4yaWHBIX BEJIWYUH, PEIIaTh
OCHOBHBIC 3aJa4ll MaTEeMaTHYECKOW CTAaTHCTHKH, pEeIIaTh
TUIIOBBIE PACUETHBIC 3aa9H.

B-YKE-1 Bnamersh: MeTOIaMU MaTEeMaTHYCCKOTO aHAIM3a U
MOJCJIMPOBAHUS;, METOJaMHU pelIeHUsl 3ajJady aHaiu3a |
pacyeTa XapaKTepUCTUK (PU3MYECKUX CHCTEM, OCHOBHBIMHU
npueMaMu  00OpabOTKH  SKCIEPUMEHTANIBHBIX  JIaHHBIX,
MeToAaMu paboThl C MPUKIAJHBIMH  MPOTPAMMHBIMU
MPOTYKTAMH.

Ob6menpodeccuonanbHble

Kon
Haumenosanue
KOMIIETEH Kox 1 HanMeHOBaHME MHIMKATOPA JOCTHKEHHS
KOMIIETECHIIH
UH
OIIK-1 Crniocoben 3-OIIK-1 3Hare: 06a30Bble 3aKOHBI €CTECTBEHHOHAYYHBIX

HCIOJIL30BAaTh 0a30BEIC
3HAHUA
€CTECTBEHHOHAYYHBIX
JUCHUITIINH B
npodecCuoHATIbHON
JIeITEIIbHOCTH,
MPUMEHSITh METO/IbI
MaTeMaTH4YCCKOTO
aHajgn3a 51
MOJICTTUPOBAHUS,
TEOPETUIECKOTO u
AKCIIEPUMEHTATIHLHOTO
HCCIIEIOBAHUS.

JUCHHUIIIINH, OCHOBHBIC MATEMAaTHYCCKHNEC 3aKOHBI; OCHOBHBIC
(I)I/I3I/ILIGCKI/IG SABJICHUS, TPOLECCHI, 3aKOHbBI W T'PaHULBI HUX
NMPUMEHUMOCTH,; CYILIHOCTb OCHOBHBLIX XUMHWYCCKHUX 3aKOHOB
n SIBJ'IGHI/II\/JI; MCTOAblI MAaTEMATUYCCKOro MOJCIUPOBAHMA,
TCOPECTUUCCKOTO U SKCIICPUMCHTAJIIBHOT'O UCCICTOBAHUS

V-OIIK-1  VYMerb:  BBIABIATH  €CTECTBEHHO-HAYUYHYIO
CYILLIHOCTh npobiem, BO3HHKAIOIINUX B X0J1e
npodeccuoHaNbHON NIeATENbHOCTH, MPUBJICKATh IS UX
pelieHusT COOTBETCTBYIOIMM (U3UKO- MaTeMaTHYECKUU
amnmapar

B-OIIK-1 Bnagerb: MaTeMaTHYECKUM amnmapaTroM JJis

pa3paboTKu MoJIeneil TPOIECCOB W SBJICHHI, pEeIICHH
MPaKTUUYECKUX 3aJa4 MPOPECCHOHAIBHON JESATEIHHOCTH,
HaBBIKAMH HCTIOJIb30BAaHUSI OCHOBHBIX OOIICPU3HUESCKUX
3aKOHOB M MPUHIIUIIOB

38113‘11/1 BOCIIHTAHHUS, P€Aa/IN3yEMbIC B paMKax 0CBOCHUA JTUCIUIIINHDBI

Hanpasiaenue/ Co3nanme yciaosuii, | Ucnosib3oBanue Bosieuenue B

neJin o0ecreynBalOIMNX BOCIIUTATEILHOIO PA3HOIIAHOBYIO
NMOTEeHIHAJIA yueOHBIX | BHEYYEOHYIO
JUCIHMUIIIIMH AeATECJIbHOCTD

IIpodeccuonans | - GopMupoBanue Hcnonb3oBanue 1.Opranuzanus Hay4HO-




HOe M TPY/I0BO€ | IICUXOJOTHYECKON BOCIIUTATEILHOTO PaKTUYECKUX
BOCIIMTAaHHeE TOTOBHOCTH K MOTEHIMaJa JTUCIUIUTHH KOH(epeHIIUI 1 BCTPEY ¢
npodeCcCHOHATbHON obmenpodeccCuoHaIBHOTO BETYIIIUMH
JESATENILHOCTH 110 MOJZYJIS JUISL: crenualncTaMu
n30paHHOU - (hopMUpOBaHUS HpENpUATHI ropoaa u
npodeccuu (B15) YCTOMYMBOIr0 UHTEpECA K BETEpAHAMU aTOMHOU
npogeccuOHaAIBbHON OTpaciH.
NeSATEIbHOCTH, 2. Opranuzauus u
noTpeOHOCTH B IpOBE/ICHHUE
JOCTUKEHUM pe3yJibTaTa, IPEIMETHBIX OJIMMIIHA
MOHUMAaHHUS U y4acTHe B KOHKypcax
(GYHKIMOHATBHBIX npodecCuOHATHLHOTO
o0s13aHHOCTEH 1 3a1a4 MacTepcTBa.
n30paHHOH 3.Y4actue B €XKeroIHbIX
npogeccuoOHaIbHON aKIUAX CTYAECHYECKHX
NeSITeNIbHOCTH, YyBCTBA CTPOUTENIbHBIX OTPSIOB
npogeccuoHaIbHON
OTBETCTBEHHOCTH Yepe3
BBITIOJIHEHUE YUEOHBIX, B
TOM YHCJE€ NPAKTUYECKUX
3aJaHui, TPEOYIOIUX
CTPOTrOro COOJIOICHUS
MIPAaBUJI TEXHUKH
0€30MacHOCTH U
MHCTPYKLUH 10 paboTe ¢
000pyJJ0BaHUEM B paMKax
1a00paToOpHOTO
IIPAKTUKYMA.
IIpodeccnonans | PopmupoBanue Hcnons3oBanue 1.Opranunsanus Hay4HO-
HOe U TPYAOBO€ | KYJIbTYpHI BOCIIUTATEIHHOTO MPAKTUYECKUX
BOCIIMTAaHHE UCCIIEI0OBATEIbCKON U | MOTEHIIMaNa AUCUUIUINH KOH(epeHIUI U BCTpey C
MHKEHEPHOU npodeccrnoHalbHOTO BEAYLIUMHU
nesitenbHOCTH (B16) MOJyJIst JUTst OpMUPOBAHUS | CHIELMATUCTaMU

WHXXEHEPHOTO MBIIIJICHUS U
WHKEHEPHOU KYJIbTYpHI 32
CYET MPAKTUYECKUX
CTYJICHUYECKHUX
HCCIIEIOBAHUI
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
MPOEKTHOM JAEATETbHOCTH
CTYJICHTOB IO pa3paboTKe U
ONITUMU3AINH
TEXHOJIOTHYECKUX CUCTEM,
CBA3aHHOM C pelIEHUEM
peanbHBIX
MIPOU3BOJICTBCHHBIX 33714,
MPOXOKJICHUS YePE3
pa3HOOOpa3HbIE UTPOBBIC,
TBOpUYECKHUE, eCTUBATBHBIC
dhopmbl, TpeOyromme
aHaJIM3a CI0KHOTO O0BEKTA,

PEANPUATHN ropoaa u
BEeT€paHaMU aTOMHOM
OTpaciu.

2. Opra"uzanus u
IIPOBEJICHHE
MPEAMETHBIX OJIUMITHAA]T
U y4acTHe B KOHKypcax
po(eCCHOHATIBEHOTO
MacTepCTBa.

3.YyacTne B eXKerogHbIX
AKIMAX CTYICHUECKUX
CTPOUTETBLHBIX OTPSIOB




MMOCTAaHOBKH OTHOCHTEIHHO
HEro mpeoopa3oBaTeIbHBIX
3aja4 JiIs uX
OINTHUMAJIBHOI'O PCHICHU .

CTpykTypa u cojiep:KaHue Y4eOHOUH TUCUMILTUHBI
JucnuriuHa mpenoaaeTcs CTyJaeHTaM B 5-oM cemectpe. OOImas TpyI0eMKOCTh JTUCIMILIAHBI
cocTaBisIeT 3 3aueTHBIX enuHuIEl, 108 ak. gaca.
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1 KBantoBas ¢pusuka YO 30
1 | Pa3BuTHE aTOMUCTHYECKUX
MIPEACTABJICHHUI O BEILIECTBE 102 4] 2 |2
2 | Pa3BuTHe aTOMHCTHYECKHAX 12| 4 | 4 2 |2
MPEJCTABICHUI 00 M3JITy4YCHUH.
3 | Crpoenue aroma u Teopusi bopa 1012 2] 2 |4
4 | BoyHOBBIE CBOMCTBA YaCTHII. 10| 2 | 2 2 |4
5 |dusnueckre 0CHOBEI KBAHTOBOM 141 6 | 2 2 |4
MEXaHUKH.
2 6 |du3nka TBepAOro Teja YO 30
OpOuTanbHbIN, CHUHOBBINA U TOIHBIH 14| 4 | - 2 |8
MEXaHWYEeCKUM U MAarHUTHBIA MOMEHTBI
AIIEKTPOHA B aTOME.
7 |KBanToBaHHe aTOMOB 12| 4 | - 2 |6
8 |D1aeMeHTHI KBAHTOBOM CTATHUCTUKHU 12| 4 | - 2 |6
9 |DnemeHTHI 30HHOM Teopuu TBepjoro Tena. | 14 | 4 | 2 - |8
DK3aMeH 40
108
HUTOTO 12 32 | 16 |16/12|44 c) 100
CoaepxaHue JIEKIIMOHHOI0 Kypca
TeMbl JIeKIHH. Bceero Me::)q‘:aﬁtl}:::lcoe
Bonpochl, oTpadaTbiBaeMble HA JIEKIHT 4acoB A
o0ecreueHue
1 2 3




Pa3BuTHe aTOMUCTHUYECKHUX NPEICTABJIEHNH 0 BelllecTBe.
Jloka3zaTenbcTBa aTOMHOTO CTpOoeHHMs BemecTBa. (3akoH [ 'eii-Jlrocaka,
3aKOHA KpaTHBIX OTHOILIEHUM, 3aKOH ABOTaJpo, SKCIIEPUMEHTAIbHBIE
TOKa3aTelIbCTBa IUCKPETHOU CTPYKTYPHI JIEKTPUUECKUX 3apsJIOB,
MepPEHOC IEKTPUUECKOTO 3aps/ia B ra3ax). J[BmwkeHue
HEPEJISITUBUCTCKON 3apsDKEHHOM YaCTHUIbI B IOCTOSTHHBIX U OAHOPOIHBIX
PIEKTPUYECKOM U MAarHUTHOM TOJIsiX. OnpeaesnieHue aIeKTPUIeCKOro
zapsiia snekrpona. (OnbiT Tomcona. OnbiT Musimnkena). OCHOBBI
PEISITUBUCTCKON TUHAMUKH YaCTUIIBL. (3aBHCUMOCTh MacChl OT
CKOpPOCTH.

Cuna 1 umiysbc. B3auMocBsA3b MEXy Maccoil U SHEprueil, UMITYJIbCOM
Y DHEPTUCH).

1-4

Pa3BuTHe aTOMUCTHYECKHUX NPEICTABJIECHUH 00 U3JTyYeHUM.

Buas! u3nydenusi. DHEPreTHUECKUE BETMUMHBI U3TYICHUSI.
VHTerpanbHble U CIEKTpalbHbIE XapaKTepUCTUKU u3nydeHus. Temnosoe
paBHOBeCHOE M3iTydeHue. McmyckaTenpHas 1 mOTJIomaTebHast
crocoOHOCTH Tena. AOCOIIOTHO YepPHOE TeN0. 3aKOHbI TEIIOBOIO
u3nydenus: 3akonbl Kupxroda, Credana-bonpuimana n Buna. @opmyna
Panes-/lxunca. “YasrpaduoneroBas karactpoda”. ' unoreza KBaHTOB
sHepruu. ®opmyna [Inanka u cieacTBus, BhITEKAIOIKE U3 Hee. SIBieHne
BHEIIHETo GoTod(d(eKTa 1 ero 3aKoHbI. Y paBHEHHE DWHIITEHHA JIIs
doro3ddekra u ero sxcnepuMeHTalIbHas poBepka. BHyTpeHHMH
dorosddexr. DoTOHBI, MX SHEPTHUs, MAacca U UMITYJIEC. P PeKT
KomnroHa.

1-4

Crpoenne atoma u Teopus bopa.

ATOMHBIE CIIEKTPBI U UX 3aKoHOMepHocTH. [locTosinnast Pundepra.
O6o06mennas ¢popmyna bansmepa. CrieKTpajibHbIE TEPMBI.
KomOuHnanmonsslii npuHuun Puna. Monens atoma TomcoHa u ee
HENPUMEHHUMOCTD JUIsl OMUCAHMsI IMHEHYaThIX

oNnTHYecKUx crekTpoB. OneiTel Pe3epdopaa no paccessHuro anbda-
yactull. [I1anerapHas Moaenb aToma, €€ MPOBepKa U €€ HEAOCTATKH.
KBaHTOBBIE TOCTYNAaTHl bopa 1 NX SKCIIEPUMEHTAIbHOE OATBEPKICHUE.
(OnbiT ®panka u I'epua). Teopus crpoenust BOgopoa0060/100HBIX aTOMOB
1o bopy. Yuer nBumxkenus anpa B reopun bopa. MaruutHsle CBOMCTBA
aToma B Teopun bopa. Henocratku reopuu bopa.

1-4

BoJiHOBBIE CBOMCTBA YaCTHII.

KopryckynsipHO-BOJTHOBOM yaJIu3M B CBETOBBIX SIBJICHUAX. | Mmoresa ne
bpoiins 0 ABOMCTBEHHON KOPIYCKYJIIPHO-BOJHOBOW IPUPOJE YaCTHULL
BemecTBa U ee mnoareepxkaeHue. (OmbiT [eBuccona u Jlxepmepa).
CpolictBa BonH ne bpoiia. CooTHOLIEHME HEONPENEIEHHOCTEN
I'eitzenbepra.

14

Du3nyecKkre 0CHOBbI KBAHTOBOW MEXaHUKH.

OcHOBHbBIE TIOJIOXKEHUSI KBAHTOBOM MexaHHMKH. (BoimHoBas ¢yHKIMs, ee
HOPMHUDOBKAa,  CpEJHUE  3HAUEHUs, ONEPAaTOpbl  HMIyJbca W
sHeprumn).BonHoBoe  ypaBHenue — Ilpenunrepa. CranuonapHoe
ypaBHeHue Illpenunrepa. IlpuMeHeHne KBaHTOBOM MEXaHUKU K
MPOCTEHIINM 3a/1a4aM O CTAllMOHAPHBIX COCTOSHUAX dYacTulpl. (YacTuia
B NPSIMOYTIOJIbHOM NMOTEHUUANBbHON sMe. [IpoxokaeHne gacTuibl depes
PSIMOYTOJIbHBIN MOTEeHIMaNbHbIN Oapbep. KoapduumeHTsl orpaxkeHus
Y TIPO3PavyHOCTH).




OpOuTaJbHBII, CIUHOBBINA M MOJHbII MeXaHUYEeCKHA 1 MATHUTHBIN 1-4
MOMEHTBI JJIEKTPOHA B aTOMe 4
OpOuTanbHBIE ~ MOMEHT  KOJHMYECTBAa  JBIDKCHHS,  MArHUTHBIN
opoutanbHbiii MomeHT. OmnbiT Iltepna u I'epnaxa. CoOcTBEHHBIN
MOMEHT KOJHMYECTBAa JBI)KCHUS OJJIEKTpOHa (CHUH), MAarHUTHBIN
CIUHOBBIH MOMEHT. CIMHOBOE M MAarHMTHOE CIIMHOBOE KBAaHTOBBIE
uyucna. [lodHBIA MEXaHMYECKM MOMEHT OJJIEKTPOHA, IMOJHBIA U
2G(GEeKTUBHBIH MAarHUTHBIE MOMEHTBL. BHyTpeHHee W MarHuTHOE
BHyTpeHHee KkBaHTOBble umcia. Pakrop Jlange. Crnun - opOuTaibHOE
B3auMoelictBue. TOHKas CTpyKTypa CHeKTpa.

KBaHnToBaHue aTOMOB 4 1-4
KBanTtoBo-mexannueckas Teopus aToMma. OneKTpoH B
BOJIOPOJIONIOAO0OHOM — aTOMe. ODHEPreTHUeCKU CHEKTp AJIEKTPOHa.
KBanToBBIE yMCcHa: ri1aBHOE, OPOUTAIILHOE M MAarHUTHOE OpOUTAJIBHOE.
KBaHToBaHue aromMa BOJOpPOJa U  BOJOPOAONOJOOHBIX  HMOHOB.
ITepnoanueckas cucrema anemenTos J.M. Menneneesa.

JJIeMeHTbl KBAHTOBOl  cTraTHCTHKH. Da30Boe MIPOCTPAHCTBO. 4 1-4
dyukuuu pacnpenenenus. Pacnpenenenus boze-Oiinmreiina u ®epmu-
JInpaka. BwIpokIeHHBIM 3JIEKTPOHHBIM Ta3 B MeTauiax. PoHsiTHE O
KBAaHTOBOM TeOpUHM TEmIoeMKOCTH. DoToHbI. BbIBOIBI KBAaHTOBOIL
TEOPHH JIEKTPOIPOBOJHOCTH METAILIIOB. CBEPXIIPOBOJUMOCTD.
JJleMeHTbI 30HHO TeOpHHU TBepAoro TeJa. McxoaHsie npeacTaBieHus 4 1-4
B0HHOW TEOpUHM  TBEPAbIX Teld. Meramibl, JUAJIEKTPUKH U
NOJYIPOBOJHUKM 1O 30HHOW Teopuru. COOCTBEHHAash MPOBOJUMOCTD
MOJIyIPOBOJHUKOB. KOHTAaKT ABYX METaJIOB 110 30HHOM TEOPUHU.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTHyeckoro 3ansitus. Bonpocsl, Bcero Yaebuo-
MeTO/InYecKoe
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHH 4acoB
o0ecnieyenue
1 2 3
TernoBoe paBHOBECHOE M3ITyUeHHUE 2 7-9
SIBnenue BHenHero Gorodddexra 2 7-9
Opdexr Komnrona 2 7-9
Ctpoenue atoma u Teopust bopa 2 7-9
BoJTHOBEIE CBOMCTBA YaCTHII 2 7-9
OCHOBBI KBAHTOBOW MEXaHUKH 2 7-9
MOMEHTBHI 3JIEKTPOHA B aTOME 2 7-9
J7eMEHTHl KBaHTOBOM CTaTUCTUKU 2 7-9
Ilepeyenb 1a00paATOPHBIX PAdOT
Y4ebdHo-
Beero | yeroxmueckoe
HaumeHoBaHue J1a00paTOPHBIX PadoT. A
1acoB | oGecneuenue

N3ydenne abCOTIOTHO YEPHOTO Tea 2 1-4,10




N3mepenne TemMiieparypbl paCKajJ€HHbBIX TEJl ¢ TOMOUIBIO ONITUYECKOTO 2 1-4,11
UpOMETpa
N3yuenune 3akoHOB BHENIHETO (HoTOIPheKTa U onpeaesieHne MOCTOSTHHOM 2 1-4,12
[lmanka
Ompenenenust pe30HaHCHOTO MOTeHITana MmeToioM @panka u ['epra 1-4, 13
N3yuenue criekTpa aTomMa BOJOPO/Ia U OTIPEIeTICHUE TTOCTOSTHHON 1-4, 14
Punbepra
N3zyuenue r¢¢exra Xomna B MOTYyNPOBOAHUKAX 1-4,15
OrnpezienieHne yAIbHOIO 3apsijia 3JEKTPOHA METOJIOM MarHeTpoHa 1-4, 16
N3yuenue p-n nepexona 1-4,17
SaHaHl/Iﬂ JJIA CaMOCTOATEIbHOM paﬁoTbl CTYACHTOB
Beero YueoOHo-
Bonpochl /151 cAMOCTOATEILHOT0 U3YUeHHs (3aJaHus) MeTOIN4eCcKoe
uacos o0ecrnieueHue
1 2 3
Teopemuueckue 60npochi.
JlokaszarenbcTBa aTOMHOTO cTpoeHHus BemiecTBa. (3akoH ['eit-Jlrocaka,
3aKOHA KpaTHBIX OTHOLLIEHUH, 3aKOH ABOIaJlpo, IKCIIEPUMEHTAIbHbIE 2 1-17
N0Ka3aTeNIbCTBA JUCKPETHON CTPYKTYPHI AIEKTPUIECKUX 3aps/I0B,
MEePEHOC IEKTPUUYECKOTO 3aps/ia B razax). JBrmkeHne HepeasiTUBUCTCKOM
3apsSHKEHHON YaCTHUIIBI B MOCTOSIHHBIX M OJJHOPOIHBIX 3JIEKTPUUYECKOM U
MarHuTHOM ToJisax. OnpeneneHue EKTPUIECKOro 3apsia dJIEKTPOHa.
(OmbiT ToMcona. OnbiT Muunkena). OCHOBBI peNIITUBUCTCKOM
TUHAMUKH Y9acTUIIbl. (3aBUCUMOCTh MacChl OT CKopocTH. Cuma u
UMITYIBC. B3auMOCBS3b MEXAy Maccol U DPHEPTHEl, UMITYIbLCOM U
SHEprueil).
Peuwienue 3aoau.
Pemenue 3a1a4u Ha crienMaIbHYIO0 TEOPUIO OTHOCUTEIHHOCTH.
VlabopamopHule pabomsi
O06paboTka pe3yabTaTOB 110 BHINOJIHEHHOI JabopaTopHOi padore,
MOJTOTOBKA K 3aIllUTe pabOTHI.
Teopemuueckue eonpocwi 2 1-17

Busl n3nydeHus. DHepreTuueckue BeIMUMHbI U3ITydeHUs.
VHTerpaibHble U CIICKTPAIBHBIC XapaKTePUCTHKH U3TTyICHUS.

TemoBoe paBHOBECHOE U3IydeHHE. McnyckaTenpHas U OMIOIATeIbHas
CIIOCOOHOCTH TeJia. AGCOIIOTHO YEPHOE TEN0. 3aKOHBI TETIOBOTO
u3nydeHus: 3akoHsl Kupxroga, Crepana-bonsumana u Buna. ®@opmyna
Panes-/Ixunca. “YnprpadguoneroBas karactpoda”. I'nmnore3a KBaHTOB
sHeprun. @opmyna [Inanka u cneacTBus, BHITEKAIOIKE U3 Hee. SIBieHne
BHemIHero GoTtorddexTa u ero 3aKoHbI. Y paBHEHNE DWHINITSHHA JIJIS
¢doroadexra u ero sKCepuMeHTaNIbHAs TpoBepka. BHyTpeHHMiA
botorpdext. POTOHBI, UX FHEPTHS, Macca U UMITYIbC. P deKT
KomnToHa.

Pewenue 3a0au.

Pemenue 3a1a4 Ha TEIJIOBOE PABHOBECHOE U3JIyUEHUE, SIBICHNE
BHelIHero goroaddexra, appext Komnrona.

VlabopamopHnsie pabomol




O6paboTKa pe3ynbTaTOB MO BBHITOJIHEHHON JJabopaTopHO# padoTe,
MOJITOTOBKA K 3aLIUTE PAOOTHI.

Teopemuueckue 6onpocwl

ATOMHBIE CIIEKTPBI U X 3aKoHOMepHOCTHU. [locrosinnas Punbepra.
O6006menHas popmyna banbmepa. CrieKTpalibHbIC TEPMBI.
KomOunanuonusiii npuanun Puna. Moaens atoma TomcoHa u ee
HEIPUMEHUMOCTD JJIs1 ONTMCAHUS JIMHEHYaThIX ONTUYECKUX CIIEKTPOB.
OmnsiTel Pesepdopaa mo paccesnuto ansga- yactun [lnanerapuas Moaens
aToMa, ee IpoBepKa U ee HegocTaTku. KBaHToBble ocTynaTsl bopa u ux
SKCIIepUMEHTaIbHOE noaTBepkaeHue. (OneiT @panka u ['epua). Teopus
CTPOEHUs BOJOPOJ000J00HBIX aTOMOB 110 bopy. Yuer npuxkenus sapa B
reopuu bopa. MarnuTtHele cBolicTBa atoMa B Teopuu bopa. Henocrarku
reopuu bopa.

Pewenue 3a0au.

Pemienue 3a1a4 Ha cTpoeHHe aToMa U TeopHto bopa

VlabopamopHvie pabombi

O0paboTka pe3yabTaTOB M0 BHIMOJIHEHHOH TabopaTopHOi padore,
[IOJITOTOBKA K 3alllUTe padOoThI.

1-17

Teopemuueckue 6onpocsi

KopnycKkyJIsipHO-BOJIHOBOM yajli3M B CBETOBBIX sABJICHMAX. [ unoresa ne
bpoiins 0 1BOICTBEHHON KOPITYCKYISIPHO-BOJTHOBOM MPUPOJIE YACTHI]
BelecTBa u ee noarBepxkaeHue. (OnwiT [eBuccona u Jlxxepmepa).
CoiicTBa BoiH e bpoitnsa. CooTHoIIeHHEe HEOIPeIeIeHHOCTEH
[eiizenoepra.

Pewienue 3adau.

Pemrenue 3a1a4 Ha BOJTHOBBIE CBOWCTBA YACTHI

VlabopamopHvie pabombi

O0paboTka pe3ynbTaTOB M0 BHIMOJIHEHHOH TabopaTopHoit padore,
MOJITOTOBKA K 3aIllUTe pabOTHI.

1-17

Teopemuueckue 6onpocwl

OcCHOBHbBIE TMOJIOKEHUSI KBAHTOBOM MexaHuku. (BosnnoBast pyHkius, ee
HOPMHPOBKA, CPETHIE 3HAYCHUSI, ONIEPATOPHI HMITYJIbCa U
sHeprun).BoinnoBoe ypaBHenue llpeaunrepa. CtanmoHapHoe ypaBHEHHE
[[Ipenunrepa. [IJpuMeHeHHEe KBAaHTOBOM MEXAHUKHU K IPOCTEHIIINM
3aJjauyaM O CTAllMOHAPHBIX COCTOSHUAX yacTulbl. (Yactuua B
PSIMOYTOJIbHOM NMoTeHIanbHOoU siMe. [IpoxokieHre 4acTullsl uepes
MPSIMOYTOJIbHBIN OTEHIMANIbHBIN Oapbep. Koo puimenTsr oTpaskeHus u
npo3payHocTH). KBaHTOBO-MexaHn4eckas Teopus aToMa. DIEKTPOH B
BOJIOPOJONIOA00HOM aTOMe. DHEPreTHUYECKHM CIIEKTp 3JIEKTPOHA.
KBaHTOBBIE UKClia: I1aBHOE, OpOUTAIBHOE U MArHUTHOE OPOUTAIILHOE.
Pewenue 3a0au.

Perienue 3a1a4 Ha OCHOBBI KBAHTOBOW MEXaHHKH.

VlabopamopHuvie pabombi

O06paboTka pe3yabTaToB 110 BBHIIOJIHEHHOMN J1abopaTopHoii padore,
MO/ITOTOBKA K 3alllUTe pabOoTHI.

1-17

Teopemuueckue 60npocwi

OpOuTanbHbIN MOMEHT KOJIMYECTBA  JIBUKCHUA, MAarHUTHBIM
opoutanbublii MoMeHT. OnbiT Ll TepHa u ['epiaxa. CoOCTBEHHBI MOMEHT
KOJMYECTBA JIBWJKEHHUSI OJJIEKTpOHA (CIHMH), MAarHUTHBIM CHHHOBOK
MOMeHT. CIIMHOBOE M MarHUTHOE CIIMHOBOE KBAHTOBbIE umncia. [lomHbIin
MEXaHUYECKUH MOMEHT AJIEKTPOHA, MOJIHBINA U 3()PEKTUBHBIA MarHUTHBIE

MOMCHTEI. BHYTpeHHee U MAar"iuTHOC BHYTPCHHCC KBAHTOBBIC YHCJIA.

1-17




®daktop Jlange. CnuH - opOuTanbHOEe B3amMozciicTBue. ToHKas
CTPYKTYypa CIIeKTpa.

Pewienue 3aoau.

Perienue 3a1a4 Ha MOMCHTBI 3JICKTPOHA B aTOME.

Vlabopamophuvie pabomoi

OOpaboTka pe3y/lbTaTOB MO BBIIOJHEHHON JabopaTopHoil pabore,
MOJITOTOBKA K 3alIUTE Pa0OTHI.

Teopemuueckue 6onpocwl

KBaHTOBO-MexaHu4eckasi Teopusi aromMa. DJIEKTPOH B
BOJIOPOJIOTIOAOOHOM aToMe. DHEPTeTHUECKUH CIIEKTp JIEKTPOHA.
KBaHTOBbIC YnCIa: IJ1aBHOE, OPOUTATHHOE U MAaTHUTHOE OpOUTAIIBHOE.
KBaHnTOBaHKE aTOMa BOJIOPO/Ia M BOJOPOIOTIOA00HBIX HOHOB.
[Tepuonuueckas cucrema sneMmentoB .M. Menaeneena.

Pewenue 3a0au.

Pemenuie 3a1a4 Ha onpe/iesieHre TIaBHBIX TEPMOB 3JIEMEHTOB
[Iepnonnueckas cucrema aiemenToB .M. Menzeneesa.
Vlabopamophuvie pabomoi

O06paboTka pe3yIbTaTOB IO BBHITIOIHEHHOM J1a00paTopHOii padore,
[IOJIFOTOBKA K 3alllUTe pabOTHI.

VcxoqHble IpeIcTaBIeHNs 30HHOM TeOpUN TBEPBIX Tesl. MeTasisl,
TUAJICKTPUKU U TIOJIYIIPOBOIHUKH 11O 30HHOM Teopuu. CoOCTBEHHas
[IPOBOAMMOCTD TIOJYITPOBOAHUKOB. KOHTAKT BYyX METAIIJIOB 10 30HHON
Teopun. TepMOdIeKTprUUeCKUe sIBIEHUS. KOHTAKT 3JIEKTPOHHOIO U
JBIPOYHOTO MOJIYTIPOBOJIHHUKOB.

VlabopamopHvle pabomsi

O06paboTka pe3yabTaTOB 110 BHINOJIHEHHOI JabopaTopHoi padore,
MOJITOTOBKA K 3alIUTE PaOOTHI.

Teopemuueckue sonpocwi 1-17
dazoBoe mnpocTpancTBO. DyHKUMHM pacnpeaeneHus. Pacrpenenenus

boze-Oiinmreitna u ®epmu- Jlupaka. BeipoxkaeHHbIN 2JIEKTPOHHBIN I'a3 B

MeTaiax. PoHATHE O KBaHTOBOM TEOpUU TEIIOEMKOCTH. (DOTOHBHI.

BpiBoAbI  KBAaHTOBOW  TEOPUM  BJIEKTPOINPOBOJHOCTA  METAJUIOB.

CBepXnpoBOIUMOCTb. Peuterue 3ada.

Pemenue 3a1a4 Ha 3J1EMEHTHI KBAaHTOBOW CTaTUCTUKH.

VlabopamopHvie pabombi

O0paboTka pe3yabTaTOB M0 BHIMOJIHEHHOH 1abopaTopHoi padoTe,

MO/ITOTOBKA K 3aIllUTe pabOTHI.

Teopemuueckue gonpocwi 1-17

PacueTrHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IUIAHOM

KypcoBasi padoTa ne npeaycmorpena yueGHbIM ILIAHOM

Oobpa3oBaTesibHbI€ TEXHOJIOTMH

[lpu peamuzanuu ydeOHOTO MaTepHalia Kypca HCIOJB3YIOTCS Pa3lIMYHbIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIINE CO3/IaHUIO0 aTMOC(epbl CBOOOAHONH W TBOPYECKOW IHUCKYCCHHU Kak
MEX]y MpernojaBareleM U CTyIeHTaMHU, TaK U B CTyAeHYecKo# rpymme. Llenbio mpu 3ToM sBIsercs
BbIpabOTKa Yy CTYACHTOB HAaBBIKOB M KOMIIETEHIMI, MO3BOJSIOMIUX CAMOCTOSTEILHO BECTH

UCCIIEI0BATENBCKYIO U HAYYHO-IIEJarOTH4YeCKyIo padoTy.




[Ipu u3yyeHUH TUCHUILUIMHBI IPUMEHSIOTCS clieytolue o0pa3oBaTelbHbIe TEXHOJIOTHH:
KJIACCHYECKOE JICKIIMOHHOE 00YYEeHHE C MCIIOIh30BaHNEM HATJISTHBIX TTOCOOMIA,
IPOBEICHUE JICKIUH MTPH MOACPIKKE MyIbTHMEHA;
MPOBEJICHUE MPAKTUUYECKUX 3aHATHI C pelIeHHeM MPUMEpPOB Y JIOCKH, a TaKXke IMPH IMOAJEPIKKe
MYJIBTUMEINA, CAMOCTOSITENIbHOE PELICHHE 3a/1a4 00yJarolIMMHKCS B IPUCYTCTBUU MPEIO1aBaTeNs;
pOOJIEMHBIN MOIXO/T;
pa3sHOypOBHEBOE 00yUeHHE;
CaMOCTOSITENIbHOE M3yYeHUE AMCUUIUIMHBI OOYyYaloIMMUCS MPHU MOMOIIU y4YEOHBIX MEYaTHBIX U
AIEKTPOHHBIX U3AAHUN;
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH — B UHCTUTYTE UMEIOTCS
CHCLMATU3UPOBAHHBIE  TMOMEUICHUS  JUIA  CaMOCTOSATENIbHOW  paboThl,  00OpyAOBaHHBIE
MEPCOHAIBHBIMU KOMIIBIOTEPAMHU C BBIXOJOM B MHTEpHET W € JOCTYIOM K O3JIEKTPOHHO-
OMOJIMOTEYHOM CHUCTEME;
WHTEPAKTUBHBIN INIOCCAPUH 110 TEOPETUYECKON MEXAHUKE,
METOAMYECKHE YyKa3aHus (B TOM 4YHCIE B DIIEKTPOHHOH (opMe) MO pa3IudHBIM paseliamMm
JTUCIUTUIAHBI.

CaMmocrosiTenbHass paboTa CTYIEHTOB MPOBOJUTCS IOJ PYKOBOACTBOM IIperojaBaTenei, ¢

OKa3aHMEM KOHCYJbTAIIMM M TIOMOIIM MpPH TOJATOTOBKE K KOHTPOJIBHBIM pabdoTaM, BBIMOJHEHUU
JIOMAIITHUX 3aJaHNuN

(I)OHII OLCHOYHbBLIX CPEACTB
DoHj OLIEHOYHBIX CpCACTB IO AUCHUILIIMHE obecreyuBaeT IMPOBEPKY OCBOCHUA ITNIAHUPYCMBIX

pe3ynbTaToB 00ydeHUs (KOMIIETEHIMH W UX WHAMKATOPOB) MOCPEICTBOM MEPOMPHITHIA TEKYIIETo,
pyOEKHOTO U TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p  MeXAy (GOPMHUPYEMBIMH KOMIETEHIUSMH H (opMaMH KOHTPOJIS HMX OCBOCHUS

MMpeaAcCTaBJICHA B CHC,HYIOH_Ieﬁ Ta6n1/1ue:

/o

HanmenoBanue
No Kon n HanMeHoBaHUe HHIUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
JOCTH>KEHUS] KOMIIETEHIUI OLICHOYHOTO CPEJICTBA
pasnenoB (Tembl)

BxoaHo# KOHTPOJIb

Bomnpocs! BxogHOTO

BxonHoii KOHTpPOJIb
KOHTpOJIs (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKyu_IHﬁ KOHTPOJIb YCIICBACMOCTH

KBanToBas ¢uszuka 3-VK-1, V-YK-1, B-YK-1, V-VYKE- | IIpakTtudeckue 3aHsATUSs

1, B-YKE-1, 3-YKE-1, 3-OIIK-1, Brinonnenue 1adbopatopHbIx

VY-OIIK-1, B-OIIK-1 pabor
YcTHblit onpoc B popme
co0eceI0BaHNUA.

®uzuka tBepaoro tena | 3-YK-1, V-VK-1, B-VYK-1, V-YKE- | [Ipaktnueckue 3aHATHA

1, B-YKE-1, 3-YKE-1, 3-OIIK-1, Brimonnenue

V-OIIK-1, B-OIIK-1 1a00paTOpHBIX paboT
YcTHbIl onpoc B popme
co0eceI0BaHNUA.

HpOMC)Ky'TO‘{Ha}I aTrTeCTanus

3-VK-1, V-VK-1, B-VK-1, YV-VYKE-
DKk3amMeH 1, B-VKE-1, 3-YKE-1, 3-OIIK-1,
V-OIIK-1, B-OIIK-1

Bomnpock! k 3k3aMeHy
(ycTHO)




BxomHoli KOHTPOJb TpeHA3HAYEH IS BBISIBJICHHUS MPOOETOB B 3HAHUSAX CTYJIECHTOB U

FOTOBHOCTU HX K IMOJYYCHHUIO HOBBIX 3HAHUH. OL[GHO‘-IHI:IG cpeacrea s BXOAHOI'O KOHTPOJIA

1Ip

€JICTaBJISIIOT COOO0I BOIPOCHI, KOTOPBIE 33AAI0TCSI CTYAEHTaM B YCTHOH opMe.

Bomnpocskl Kk cobece10BaHUI0

MaremaTuka

1. Bekrop. CnoxxeHne BEKTOpOB. Y MHOXKEHHE BEKTOPA HA YHCIIO.

2. Tlpoexmus BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MTPOCKIUSX.

3. CkansipHOe NMPOU3BEJCHHE IBYX BEKTOPOB.

4. BekTOopHOE ITPOU3BEJCHHE IBYX BEKTOPOB.

5. IlpsmoyrompHas  gekapToBa  cucreMa  koopauHar. [lomspHas — cuctemMa  KOOpAMHAT.

N o

10.

11.
12.
13.
14.
15.
16.

17

[Mwimnapuueckas cuctema koopauHaTt. @opMyibl nepexoaa OT OJHOM CHUCTEMbI KOOPAMHAT K
JIPYTOM.

JleiicTBUs HaJl BEKTOpAaMH, 3aJaHHBIMU CBOMMU KOOPJIAUHATaAMH.

[TpousBonHas GyHkuuu. Tabnauia npou3BOIHBIX.

[TpaBuia BBIYMCIEHUS NPOM3BOJHOW (MOCTOSHHOW BEIMYUHBI, CyMMBbI, NPOU3BEIEHHS, IPOOH,
CJIOKHOU (PYHKIIMH, TApaMETPUUECKH 3a1aHHON (PYHKIIUHN).

Heonpenenennslit nuterpan. Tabauna MHTErpasos.

OcHOBHBIE CBOMCTBa HEOINpENeNeHHOro MHTerpaina (uHrerpan auddepenumana, guddepeHuan
UHTErpaia, IpOU3BOJHASI MHTETpaja, HHTErPal CyMMBI).

Omnpenenennbiii uurerpain. ®opmyna Hetorona-Jleitonumna.

KpartHble unTEerpansl.

KpuBonunelinslii unterpain 1-ro u 2-ro poaa.

Juddepenumansubie ypaBHeHus. [lopsaok ypaBHeHus.

Oob1ee penieHye (MHTErpan) 0ObIKHOBEHHOTO TU(GepeHINaTbHOIO YpaBHEHMUS.

YacTHoe pelieHne 0OBIKHOBEHHOTO AuddepeHnnaibHoro ypasuenus. 3agaya Komm. Teopema o
CYILIECTBOBAaHUM U €JMHCTBEHHOCTH pelleHus 3a1aun Komm.

. OcHOBHBIE BUIbI JU(PEpEeHIINATBHBIX YPaBHEHUN U METO/IbI UX PELICHHUS.

duzuxka

18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33
34

Cucrema orcyera. [loHATHE CKOPOCTH M YCKOPEHUS TOUKH.
Yr0Bast CKOPOCTh U YIII0BOE YCKOPEHUE TBEPAOIO TEa.
IlepBbiit 3akoH HproToHa. MIHEpIHanbHbIE CUCTEMBI OTCYETA.
Bropoii 3akoH HeroToHa. ITHEpTHOCTE MaTEpUAIIBHBIX TEIL.
Tperuii 3akoH HeroToHa.

Heunepunanbsasle cucteMsl orcuyera. Cuibl HHEPLIUH.

3aKOH BCEMUPHOTO TATOTeHUsA. Cuila TSKECTH U BEC TeJa.
Tpenue. Cuna tpenud. 3akoH AMoHTOHa-KysoHa.
Mexannueckas cuctema. BHeltHue u BHyTpeHHUe cuilbl. M3011MpoBaHHas cucTeMa.
3aKOH COXpaHEHMsI UMITYJIbCA.

DHeprusi, paboTa, MOITHOCTb.

3aKOH COXpaHEHUs SHEPTHH.

VY aap aGCOMIOTHO YHIPYTUX U HEYHPYTUX TEll.

MoOMEHT nHepUUHU TBEPAOIO Tela OTHOCUTEIBHO OCH.

3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCA.

. Hedbopmanmu TBepaoro tena. 3akoH ['yka.

. JlaBneHue B )KUAKOCTH ¥ rase. 3akoH [lackans. 3akoH Apxumena.



35. JIBmkeHHUE TeIl B )KUIKOCTAX U Ta3ax. JloboBoe conporunenue. [lonseMuas cuna.

IIIxana oneHUBAHUSA oﬁyqammerocsl Ha BXOJHOM KOHTPpOJI€

Bbanabl
TpeboBaHus K 3HAHUSIM, YMEHUSIM M HABBIKAM 00Yy4aI0IIErocs PedTHHIOBOW
OLIEHKH
OOyuaronuiicss OTJIMYHO BJIAJCET OCHOBHBIMHU TOHSATHSIMH MaTEMaTHKH, (HU3HKH, 5
HAYePTATEIbHOW T€OMETPUU U WHXKEHEPHOW TIpaduKH, 3HACT U YMEET NPUMEHSThH
OCHOBHBIC (DOPMYJIBI U 3aKOHBI, MOKET PEIIaTh HECTAHIAPTHBIC 3a1a4H.
OOy4Jaromuiicss XOpOIIO BJIAJEEeT OOJBIICH YaCThI0 OCHOBHBIX MOHATHI MaTEMaTUKH, 2-4
(Gu3MKK, HaYepTAaTEIbHON T'C€OMETPUH W HMHXXCHEPHOW rpaduku, 3HAeT M ymeeT
MPUMEHSITh OCHOBHBIC ()OPMYJIBI U 3aKOHBI, BJIaJ[CET METOIMKON PEIICHUSI TUITOBBIX
3ajay.
OOyuaronuiicss UMeeT yI0BJICTBOPUTEILHBIA YPOBEHb 3HAHUSI MAaTEMaTHKH, (PU3HUKH, 1
HAYEPTATEIILHOW TE€OMETPHH U WHKCHEPHOH IpaduKu, 3HAET OCHOBHBIC (POPMYIIBI U
3aKOHBI, CIIOCOOCH pelaTh MPOCTEHIIINE 3a1a4H.
OOyuaromnuiicss MPaKTHYECKH HE OBJAJE] 3HAYMUTEILHOW YacThiO MPOTrPAMMHOIO 0

MaTepuajga U HE BJaJieeT BOXXKHEUIIMMH HWHCTPYMEHTaAMH MaTeMaTHKH, (DU3MKU U
HayepTaTeNIbHOI TeOMETPUU M WHXKEHEPHON Tpaduku, HE YMEEeT peliarh Jaxe
TUTIOBBIX 3a7a4.

OueHo4HbIe CpeACTBA /15 TeKyero KOHTPOJIA
Bonpocs! k codeceqoBannio no pasgeny 1

TemnoBoe 1 JTIOMUHECIIEHTHOE U3JIy4EHUSI.

XapaKTEepUCTUKH TEIUIOBOTO U3Ty4CHHUS.

3akon Kupxroda. BeiBoas! 13 3aK0Ha.

3akon Credana-bonbimana.

3akoHbl BuHa.

®opmyna Panes-/xunca. «YabTpaduosnaeroBas KaracTpoday.

3akoH u3nyuenus [lnanka.

OnTHyeckasi TUPOMETPHUSL.

Buemnuit pororpdext. 3akonsl CtosneToBa A BHEIIHET0 PoTodPPeKTa.
. YpaBHeHus DiHIITEHA 7151 OHO- U MHOTO(pOTOHHOTO hoTodddeKTa.
Buytpennuit porosddexr.
Topmo3Hoe peHTreHoBcKoe u3nydenue. O0patHbiit HoTodPdeKT.
KopnyckynsapHo-BoHOBasE JBOMCTBEHHOCTh cBeTa. Macca u uMmyinbce (OoToHa.
. /laBneHwue cBera.
O dexr Komnrona (3xciepuMeHT, hopmyia)
BriBon hopmyinsl agpdexra Komnrona.
Mopnens atroma Pezepdopma.
CrnexTpanbHble 3aKOHOMEPHOCTH 11 aTOMa BOAOPOJIa.

©ooNOA~NE
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OOpPOBCKHUI painyc; OCHOBHOE U BO30YXKICHHOE COCTOSHHE 3JICKTPOHA.

[Toctynater bopa. ®opmynel pacuera paauyca OpOUTBI M SHEPrUsiM DJEKTPOHA; IEPBBIN

20. DHeprusi MOHU3AIMH, OTNPEACTICHHE YacTOThl MCITYCKAaeMOTO WJIH TIOTJioniaeMoro kBaHTa. Cxema

HHEPreTHUECKUX YPOBHEW aToMa BOAOPOIA.
21. JInuna Bonubl Jle-bpoiins.




22. DKcnepuMeHTAIbHBIC TTOATBEPKICHUS TUTIOTE3bI Ne-bpoiins: onwiTel J[9Brccona u [I)xepmepa.

23. DKCTIepUMEHTAJIbHBIE TTOATBEPXKACHUS TUIOTe3bl ae-bpoitns: ombiTel Tomcona u TapkoBckoro;
onbITel bubepmana u ap.

24. TloHsaTre KBaHTOBOM CYNEpHO3UIIUU U CMECH.

25. OmBIT ¢ IByMS IIEISAMU JJISI CBETa K MAKPOOOBEKTA.

26. OnbIT ¢ ABYMS IIEISIMU IS JIEKTPOHA.

27. OmbITHI C IBYMS MIETSAMU 111 QYIIICPEHOB.

28. VYpasuenue lllpenunrepa.

29. ®usnvecKkuil CMBICI U CBOKCTBA MCU-(DYHKITHH.

30. YacTuma B 0THOMEPHOI OECKOHEUHO ITyOOKOH MOTEHIMATIBHOM SIME.

HIkana oueHnBaHus 00y4aoIIerocs Ha codece0BaHMU 110 pa3aenay 1

Banasl
YpoBeHb 0CBOEHMSI MaTepHuasa peiTHHIOBOM
OLICHKH

Teopernueckoe conepkaHUE JAMCIMIUIMHBI OCBOCHO IIOJIHOCTHIO, 03 MpoOesoB, 13-15
HEOOXOUMBIC TPAKTUICCKUE HABBIKM pabOThl C MaTEPHUAJIOM TOJHOCTHIO
chopmupoBanbl. OOydarouMiics MCYEPIBIBAIONIE, TOCIEAOBATEIBHO, YETKO |
JIOTHYECKH CTPOMHO W3JaracT MaTepuall, yMEeT TECHO YBS3bIBaTh TEOPUIO C
IPAKTUKOM, BJIAJICET PAa3HOCTOPOHHMMH HAaBBIKAMH M IPUEMaMH BBITIOJIHCHHUS
MPAKTUYECKUX 3a/1a4, MPUYEM HE 3aTPYIHSICTCS C OTBETOM IPH BHIOM3MCHCHHH
3aIaHHM.

TeOpeTI/I‘ICCKOG COACPIKAHUEC MUCHUILTIMHBI OCBOCHO IIPAKTHYCCKH IIOJHOCTBIO, 10-13
O6yanOIHHﬁCH T'paMOTHO HW IO CYHMICCTBY H3JAra€t Marcpuall, HC HOOITyCKas
CYHICCTBCHHBIX HGTO‘-IHOCTGI;'I, MMPpaBUJIbHO IMPUMCHACT TCOPCTUYCCKUC ITOJIOKCHUSA
npu peHICHUHU MPAKTUYCCKUX BOIIPOCOB MW 3adad, BJIAACCT H€O6XOI[I/IMI>IMI/I
HaBbIKaMU U ITPUEMaMH UX BBITTIOJIHCHUS.

Teopetnueckoe cofepKaHUE IUCHUIUIMHBI OCBOCHO YacTUYHO, OOydaromuics 9-10
UMEeT 3HaHWS TOJIBKO OCHOBHOTO MarepHalia, JOMYyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  TPABWIbHBIE  (DOPMYIHPOBKM,  HApPYIICHUS  JIOTHYECKOM
MOCNEOBATEIPHOCTH B  M3JIOKEHMHM Marepuaina, HO TpoOensl He HOCAT
CYILIIECTBEHHOTO XapakTepa, HeO0OXOJWMble NPAaKTHUYECKUE HAaBBIKU pabOTHI C
OCBOCHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYYAOIIUICS
UCTIBITBIBACT 3aTPYIHEHUS TIPH PEIICHUN TIPAKTHUSCKUX 3a/1a4.

Teopernueckoe coaepkaHHe AUCHUIUIMHBL OCBOCHO YaCTUYHO, OOyyaromuncs 0-8
JIOMYCKAeT CYILECTBEHHbIE OUIMOKM, HE BUJIUT B3aUMOCBS3M TEOPUU C MPAKTUKOM,
HEOOXOUMbIE MPAKTHUUECKHUE HaBBIKM pabOThl HE c(POpMHpPOBaHBI, OOJIBIINHCTBO
MPETYCMOTPEHHBIX paboueld MporpaMMoON JWCHHUIUIMHBI YYEOHBIX 3aJaHui He
BbIMOJIHEHO. HeoOxonmma — JOMONHMTENBHAS —caMOCTOsITeNbHas paboTa Haj
MaTepuaioM Kypca.




YcBoeHue 3HAHUKW Ha NPAKTHYECKUX 3aHATHSIX 110 TemMaM paszaeia | mpoBepsieTcs Ha
KOHTPOJILHOM paboTe 1Mo pas3zaemy.

TunoBasi KOHTPOJILHAsE padoTa mo pasaeay Nel
1.0npenenuTs AJIMHY BOJHBI KOPOTKOBOJIHOBOM I'PaHUIIbI CIUIOIIHOTO PEHTI€HOBCKOIO CIEKTPa, €CIIU
CKOPOCTbH DJIEKTPOHOB, MOJIETAIONIMX K aHOMy TpyOku, V=0,90 c, rne c-ckopocts cBeta. (h=1,054 10
%11 ¢)
2.Haiitn mnst Bogopononono6Horo nona He' pamuyc nepBoit 6opoBckoit opouTeL. (Me=0,911 10_301(1")
3.YacTtuma ¢ Maccoii M HaXOAUTCS B ABYMEPHOH IPSIMOYTOJbHON MOTCHIMAIIBHON sSIME ¢ aOCOJTIOTHO
HenpoHunaembiMu cteHkamu (0<x<a, 0<y<g). HaiiTu BEpOATHOCTP HAXOXAECHHUSA 4YaCTHULIBI C
HauMEHbIIIeH YHeprueit B oomactu 0< x<a/3, 2B/3 <y<. (e=1,6 10"°Kn).

ITo pa3zneny B paMkax 1a00paTOpHOTrO MPaKTUKyMa CTYAEHT BBIIONHAET 4 1ab0paTopHbIe PabOTHI U3
nepeyHs J1abopaTOPHBIX padoT.

TpeGoBanus K BbINOJHEHUIO JTa00PATOPHBIX PadoT

JlaGopaTopHBIii MPAKTHKYM BBINOJIHSETCS B COOTBETCTBHM C I'pa)MKOM BBIIIOJHEHUS JaO0OPaTOPHBIX
pabot. O0beM TabOpaTOPHOTO MPAKTHKYMa IO IUCIUILTHHE COCTABISeT 16 9acoB, CTYIACHTHI BBIIOIHSIIOT 6
nmaboparopHbeix pabot. Kaxmas mabGopartopHas paboTa BEIOJHSETCS OpuragamMm B COCTaBe He Oojee ABYX
cTyneHToB. Ha mepBoM, BBOAHOM 3aHSATHM 1O CTYACHTOB IOOBOAUTCS COICpXAaHUE M KaJCHIAPHBIA IUIaH
MPOBEIEHHs MPAKTUKyMa, YKa3bIBA€TCS YMCIO OAJIOB, KOTOPOE MOXKET HaOpaTh CTYyIEHT NpPU BBINOJIHEHUH
71abOPaTOPHOTO MPAKTUKYyMa B COOTBETCTBHH C ACHCTBYIOIIEH B By3e peHTHHIOBOH cucteMoii co 100-0amtpHO
LIKaJIOW OLIEHOK, IPOBOAMUTCS] MHCTPYKTAXK 10 TEXHUKE 0€30MaCHOCTH PHU BBIOJIHEHUH padoT ¢ oopMIICHHEM
B COOTBETCTBYIOLIEM XypHane. Ha 3ToM e 3aHATHM IpernofaBaTelb BbLAACT 3a1aHKe K IIEPBO J1ab0paTOPHOU
pabote. CTylneHTbl 3HAKOMATCS C TEOpPHEH, MOIy4aloT JOIMYCK K JabopaTopHoi paboTe M NPUCTYHAOT K ee
BBHIMOJIHEHUIO. Ha BTOpOM 3aHSATHM CTYIEHTHI BBINOJHSIOT INEpBYIO JabopartopHyio pabdory. Ha Tperbem
3aHATHM CTYICHTHl BBINOJHSIOT BTOPYIO J1a0OpaTopHyl paboTy ¥ OCYLIECTBISIIOT —3aIlUTY IEPBOH
nabopaTopHoii paboTs! 1 T.11. IToroBoe 3aHsTHE 3aBepIIacT Ja00paTOPHBIA NPAKTHKYM B LIEJIOM.

[lepen kaxmoit maboparopHoit paboOTON CTYACHT CAAET KPATKUI KOJUIOKBHYM, OTPaXKaroIlIUi ypOBEHb
NPEIBApUTENIbHON TOATOTOBKM K BBIMOJHEHHIO pal0oThl. KOIOKBMYM NpPOBOAMTCS B BHIE YCTHOTO
cobece0BaHMs C MPEII0IaBaTEIIEeM.

B npouecce BbinosHEeHUs PabOTHI CTYCHT:

U3y4aeT MO0 JIUTepaTyPHBIM JIaHHBIM MMapaMeTphl U XapaKTEePUCTUKU HccieyeMoro npubdopa, odpamias ocodoe
BHUMAHUC Ha NPCACIIBbHO SKCIUIyaTallMOHHBIC ITapaMETPhI;
- COCTaBJILACT IIJIaH TPOBCACHUA OSKCIICPHUMCHTA, OLCHHUBACT HWHTCPBAJI M3MCHCHHUA HU3MCPACMBIX BEJIWYUH,
BBIOMpAaET KOJMYECTBO XaPaKTEPUCTHK, MOUICKAIINX U3MEPEHHIO U YHCIIO TOYEK Ha KPUBBIX, 0Opariast ocodoe
BHUMaHHE Ha BO3MOXKHBIE HE MOHOTOHHOCTH B UX XOJI€, COTJIACYeT IJIaH pabdOThI ¢ PENo/aBaTesieM;
- W3y4YaeT JKCIEPHMEHTAIbHYIO YCTAaHOBKY, COOHMpAeT (eciau HYXHO) M3MEPHUTEIHHYIO CXeMy, 3HAaKOMHTCS C
IIPaBUJIaMU JKCIUTyaTalluy BCeX €€ JIEMEHTOB;
- TOTOBHUT YCTAaHOBKY K pa60Te " IIPOBEPSCT NPABUIIBLHOCTD IMOJATOTOBKH Y MPEIIOAaBaTECIIA;
- BKJIOYAET HY>KHBIE IPUOOPHI ¥ BHITIOIHACT 3aIUIaHUPOBAaHHBINH 00beM W3MepeHHi, oOpalas BHUMaHUE Ha
BOCITPOU3BOAUMOCTDL PE3YJILTATOB. Bce OKCIICPUMCHTAJIBHBIC NAHHBIC W IIOKa3aHUA HpI/I60pOB 3aHOCATCA B
pabouwmii XKypHaI;
- TPOBOAMT IpEBAPUTEIHHYI0 00pa0OTKY pe3ylNbTaTOB 3KCIIEPUMEHTA U CPABHUBACT UX C OXKHJIACMBIMH
3HA4YCHHUSIMU. HpeJIT)HBJIHeT TMMOJIYYCHHBIC JaHHBIC IIPETIOAaBaTECIIO,
- BBIKJIIOYAET YCTAHOBKY U CAAET €€ NPEroiaBaTellio.

Bce nmanHble, monmydeHHBIE B XOJ¢ PAaOOTHI, 3aHCHIBAIOTCS B pabOUYMil 1a0OpaTOpHBIN KypHAI.
Pabounii )xypHan 1o 1a00paTopHOMY NPAKTUKYMY BEAETCS B OT/ICIILHOW TETPajIH.



o kaxnoii 1abopaTopHO# paboTe B )KypHAa 3aHOCATCS:
- Ha3BaHHUC pa6OTBI;
- 3aJaHKUC Ha BBIIIOJIHCHUC pa6OTI)I;
- TUTaH paboThI;
- CXEMa YCTAaHOBKH,
- ICPBUYHBIC SKCTICPUMCHTAJILHLIC TaHHBIC B BUIC Ta6J'II/IH 0e3 Kakux-1modo MEPECUCTOB UIIN HpeO6paSOBaHI/II\/'I;
- PC3YyJIbTAThI HpeI[BapHTeHI;HOfI O6pa6OTKI/I JaHHbIX B O6’I)€Me, HCO6XOI[I/IMOM JJI OIPCACJICHNA UX IMMOJIHOTHI U
HaaACKHOCTH.
ITo oxonyanuu pa6OTBI J'Ia60paTOpHI:II>i JKypHAJI DOAIHMCBIBACTCA MMPCIIOAaBaTCIICM.
Ilo wrtoram xaxngod nabopaTopHOWl pPabOTHI OGOpPMIISIETCS OTYET, KOTOPBI cHaeTcsl MpernojaBaTelnio Ha
CJICOYIOIIEM IMOCJIC BBIITOJIHCHU A I[aHHOﬁ pa6OTBI 3aHsATHH.
Ortuer JOJI2KCH BKJIIOYATh:
- KpaTKo€ TCOPETUUYCCKOC BBCIACHUEC, OTpaKaromiece YCTpOfICTBO, MIPUHIIAIL HCﬁCTBHH U Ha3Ha4YCHHC
HCCIIeyeMOoro mprbopa;
- 3aJaHUC Ha BBIIIOJIHCHUC pa6OTI)I;
- IIJIaH IMTPOBCACHUA SKCIICPUMCHTA,
- CXCMY YCTaHOBKH U €€ KPaTKOC OIIMCAHUE,
- pe3ynbTaThl M UX O0OCYXKAEHHE, B TOM UYHWCIIE aHalHu3 MOTPEHIHOCTH IKCIIEPHUMEHTa, METOJUKY 00pabOTKH
pe3yJIbTaToB,
-TCOPECTUYCCKUC PACUCTLI, aHAJIU3 MOJYYCHHBIX JAaHHBIX U CPAaBHCHUC HUX C JIUTCPATYPHBIMHU,
- BBIBOBI,
- CIIHUCOK HCIIONB30BAaHHOM JIUTEPATYPBL.
Paznen 2
Bomnpocsl k codecenoBaHuio o pasaesy 2
31. KBanToBaHue MOyssi MOMEHTA UMITYJIbCA.
32. IIpaBuiio CIoKeHHsI MOJIYJIE MOMEHTOB.
33. Pe3ynbpTaThl KBAHTOBON MEXAHUKHU Il OTHOMEPHOT'O TAPMOHUYECKOT0 OCLUILIATOPA.
34. Bune! cBsizeil.
35. CuMBOIIBI TEPMOB C citydae LS-cBs3u.
36. CoOCTBEHHBIN MEXaHUUECKUI U MarHUTHBIM MOMEHTBI 3JIEKTPOHA.
37. Marneton bopa.
38. MaruuTHbII MOMEHT aToMa.
39. Muoxwurens Jlanze.
40. DddexT 3eemana.
41. Ipunnun [Maymu.
42. 3anonHeHue 3JIEKTPOHHBIX 000I0YEK aToMa.
43. DnexTpoHHbIE KOH(UTYpALUH.
44. Cxema dHEpPreTU4ecKrX ypoBHEH JIByXaTOMHON MOJIEKYJIbl B TAPMOHUYECKOM MPUOIINKEHUH.
45. TennoeMKOCTh KpUCTAIIMYECKON PELIETKH.
46. Monenp DWHIITEIHA.
47. Mopens [leOas.
48. OOHOHBL.
49. Pacnipenenenue bo3e-OlHiTeiHa.
50. Mopenb cBOOOTHBIX IEKTPOHOB.
51. Yucno cocrosiauii ¢ sueprueii B untepsaie d E .

52. Pacnipenenenne @epmu-/lupaxa.

53. X¥UMHYECKUN MOTEHIIHAI.

54. Dueprust ®epmu cBOOOIHBIX JIEKTPOHOB B KpUCTAJLIE.
55. DHepreTrueckue 30Hbl B KpUCTaJIIaXx.



56. InsneKTpuKku, METaIbl, TOJTYNPOBOIHUKH.
57. CobcTBEHHBIE M TPUMECHBIE TTOITYTIPOBOAHUKH.
58. DnexkTpoHHas U JbIPOYHAs IPOBOJAUMOCTb.

IIkana oueHuBaHusi 00y4arOIIerocss Ha codece10BaAHUHU 10 pa3aeny 2

YpoBeHb 0CBOEHHSI MaTepHUaJia

banabl
peiiTUHTOBOI
OLIEHKH

Teopernueckoe copepKaHUe TUCIUILUIMHBI OCBOCHO IMOITHOCTBIO, 0€3 mpoOernoBs,
HEOOXOUMBbIC TPAKTHUYECKHUE HABBIKM pPa0dOThl C MaTepHalioM MOJHOCTHIO
chopmupoBanbl. OOyYAIOIIMICS HCYEPIBIBAIOIIE, IOCIEAOBATEIIBHO, YETKO |
JIOTUYECKH CTPOMHO H3JIaraeT MaTrepuall, YMEET TECHO YBSI3bIBATh TEOPHUIO C
MPAKTUKOM, BJIAJCET PA3HOCTOPOHHUMH HABBIKAMH W IPUEMAMU BBINOJIHEHUS
MPAKTUYECKUX 33aJ1ay, [IPUYEM HE 3aTPYIHSETCA C OTBETOM IPU BUIOU3MEHECHUU
3aJlaHni.

13-15

Teopetnueckoe coaep:KaHue AUCHUILIUHBI OCBOCHO MPAKTHUECKU IOJHOCTHIO,
oOydaromuiicss TpaMOTHO M IO CYIIECTBY H3jaraeT Marepuas, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPABMWIHBHO MPUMEHSIET TEOPETUUECKHUE TTOJIOKECHHS
OpU pEelIeHUH TPAKTUYECKUX BOIPOCOB MW 3aJady, BIAJCeT HEOOXOAUMBIMU
HABBIKAMU U MIPUEMaMH UX BBIMIOJTHEHHUS.

10-13

Teopernueckoe conep)KaHWe IUCHUIUIMHBI OCBOCHO YacTUYHO, OOydaroluics
MMEeT 3HaHUS TOJIbKO OCHOBHOTO Marepuaina, JIONyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  MpaBWIbHbIE  (OPMYIHPOBKM,  HApPYIIEHUS  JIOTHUYECKOMN
MOCNIEAOBATEIbHOCTH B HW3JIOKEHWU Marepuaia, HO TMpoOenbl He HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOJWMBIC NPAKTHYECKHE HABBIKH pPa0OTHI C
OCBOCHHBIM MAaTE€pHajJIOM B OCHOBHOM C(OPMHUPOBAHBI, OAHAKO OOYYAIOIIHIICS
WCTIBITHIBACT 3aTPYIHEHUS IPU PEIICHUU IPAKTHUECKUX 3a/1a4.

9-10

Teopetnueckoe coaepKaHUE IUCHUUIUIMHBI OCBOEHO YAacTHYHO, OOydaroluics
JIOTTYCKaeT CYLIECTBEHHbIE OIIMOKH, HE BUAUT B3aUMOCBSI3U TEOPUU C IPAKTUKOM,
HE00XO0/IMMbIE MPAKTUYECKHUE HABBIKM pabOThl HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO
NPEIYyCMOTPEHHBIX pabodei mporpaMMol JUCHUIUIMHBI Y4eOHBIX 3a/laHUi He
BbIMOJIHEHO. HeoOxoauma JOmoJIHUTENbHAs caMoCTosiTeNbHass paboTra Hax
MaTepuaioM Kypca.

0-8

YcBoeHne 3HaHMII Ha MPAKTUYCCKUX 3aHATUAX IO TEMaM pa3aciia 1 IPpOBEPACTCA Ha

KOHTPOJIbHOM paboTe 1o pas3zaemy.
TunoBasi KOHTpPoJIbHAs1 padoTa no pasaeay Ne2

1.Bo30yx/1eHHBIIT aTOM HUMEeT JEKTPOHHYI KOH(UTYpaluio 15%25%2p3d. Onpenennuts NOJHOE YHUCIIO

BO3MOXKHBIX COCTOSIHUM.

2
2.I'a3 u3 atroMoB B cocTostHuU ‘D3 moMecTiiin B MOCTOSSHHOE MarHUTHOE Tojie B mpomyckatoT depes
HETO 3JIEKTPOMAarHUTHBIE BOJIHBI C YaCTOTOH v=2,8 10° T, IIpn xakKoOM 3HaYEHUM MAarHUTHOM MHAYKIMU B

BO3HUKHCT PE30HAHCHOC MOTJIOMICHUC DOHCPIUU.

3.1 TSDKENBIX 2JIEMEHTOB TOTpaBKa B 3aKoHe M03I11, CBSi3aHHAas C SKpaHUPOBAHUEM s/1pa, 3HAYUTEIHHO
OTIMYaeTcsl oT eAuHMIBI faxe a1 K-nuauii. Beraucnure sty momnpasky st onoBa (Z=50), eciau ivMHa

BosiHEI K, muanm A=0,492 A°

[To pa3meny B pamkax 1a0OpaTOpPHOTO MpaKTHKyMa CTYACHT BBINONHAET 3 nabopaTopHbIE

paboThI U3 nepeyHs 1abopaTOPHBIX PadoT.
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20.

21.
22,
23.

24,
25.
26.
27,
28.
29.
30.

31

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

OueHo4yHbIE CpeCTBA AJIA POMEKYTOUYHOM aTTecTallun
Bonpocsl k 3k3ameny

TennoBoe 1 TIOMUHECLIECHTHOE U3JTYy4YECHHUS.
XapakTepUCTUKH TEIIOBOIO U3JIYyYCHHUS.
3akon Kupxroda. BeiBos! 13 3aK0Ha.
3akon Credana-bonbpiimana.
3akoHbl BuHa.
®opmyna Panes-/xunca. «YasTpaduoneroBas katactpoday.
3akoH uznyuenus [lnanka.
OnTHueckasi IUPOMETPHUSL.
Buemnwnii porosddexr. 3akonsr CtoneToBa s BHemHero ¢gotodddexra.
VYpaBHeHust DUHIITEHA 1711 OHO- U MHOTO(OTOHHOTO hoTodhPekTa.
Buytpennuii porosdpdexr.
Topmo3Hoe perTreHoBcKoe n3nmydenue. OOpatHbiit GoTodIPPeKT.
KopnyckynspHo-BoIHOBAsI JBOMCTBEHHOCTh CcBeTa. Macca u uMiynbsc (GOoToHa.
JlaBiieHue cBeTa.
D¢ dexr Komnrona (skcriepuMeHT, hopmyra)
BriBog popmyiet s pexra Komnrona.
Mopaenb aroma Pesepdopra.
CrnekTpalibHble 3aKOHOMEPHOCTH AJI1 aTOMa BOJOPO/A.
. [locrymnater Bopa. @opmyitel pacdera pajanyca OpOUTHI H SHEPTHUSHU JIEKTPOHA; TIEPBBIA OOPOBCKUI
paanyc; OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE AJIEKTPOHA.
DHeprusi MOHU3aLUHU, ONPEIEICHUE YaCTOThl UCITYCKAEMOT'0 WM IMorjionaemMoro keanra. Cxema
SHEPreTHYECKUX YPOBHEH aTOMa BOJOPOAA.
Jnuna BosiHb! Jle-bpoiins.
DKcrnepuMeHTaJIbHbIE MOATBEPKACHUS rUnoTe3bl 1e-bpoiins: onbiTel [pBrccona u [[xepmepa.
DKCIepUMEHTaIbHbIE TOJITBEPKACHUSI TUIIOTE3bI Ae-bpoilnd: onbiTel TomcoHa U TapKOBCKOro;
onbITel bubepmana u ap.
IToHsiTHE KBAHTOBOW CYNEPIIO3ULINNA U CMECH.
OnbIT ¢ ABYMS LIENSIMU JJIs1 CBETA U MAaKPOOOBEKTA.
OnbIT ¢ IByMS LIEISAMU ISl DJIEKTPOHA.
OMnBITHI ¢ ABYMS HIETSIMH IS PyITUIEPEHOB.
Vpasuenue llpeaunrepa.
Du3NUECKUil CMBICT U CBOMCTBA MCH-(DYHKITHH.
Yacrtuiia B 0THOMEPHOM 0ECKOHEUHO TTTyOOKOM MOTEHIIMATBEHOM SIMe.
. KBanTOBaHME MOIYISI MOMEHTA UMITYJIbCA.
[IpaBuiio crnokeHus Mo1yJieil MOMEHTOB.
Pe3ynbTaThl KBaHTOBOW MEXaHMKH /ISl OJHOMEPHOI'O TApMOHHYECKOT0 OCLUIUIATOPA.
Bune cBszent.
CumBoITBI TEPMOB ¢ cityyae LS-cBs3u.
CoOcTBEHHBIN MEXaHUYECKUI 1 MAarHUTHBIN MOMEHTBI JIEKTPOHA.
Marueton bopa.
MarHuTHbI MOMEHT aTOMa.
Mmuoxurens Jlanze.
Oddekt 3eemana.
[Tpunnumn [Taymnn.
3anoJIHeHHE JIEKTPOHHBIX 000JI0YEK aToMa.



43. DneKTpoHHbIE KOHPUTYpaIUH.

44. Cxema 3HEpreTUYECKHX YPOBHEH IBYyXaTOMHOW MOJIEKYJIbl B TApMOHHYECKOM IPUOINKECHUH.

45. TenynoeMKOCTb KpUCTAIIIMYECKON PELIETKH.

46. Monens DHHIITEHHA.

47. Mopnenb [leGas.

48. ®OHOHBI.

49. Pacnipenenenne bo3ze-DitHireiina.

50. Monenb cBOOOTHBIX 3JIEKTPOHOB.

51. Yucino cocrosiumii ¢ sHeprueii B untepsaie d E .

52. Pacnipenenenne @epmu-/lupaxa.

53. X¥MHUYECKUH MOTEHIIHAIL.

54. Dueprust @epmu CBOOOIHBIX JIEKTPOHOB B KPHUCTAJLIE.
55. DHepreTudyeckue 30Hbl B KpUCTaslIax.

56. JlusneKkTpuku, MeTaljibl, HOJYIIPOBOJHUKH.

57. CoOCTBEHHBIE U IPUMECHBIE MTOJIYTIPOBOIHUKH.

58. DnexkTpoHHas U JbIPOYHAs POBOJAUMOCTb.

IIkana oueHUuBaHUs 00y4aKOIIErocsi HA IK3aMeHe

YpoBeHb 0CBOCHUSI MaTepHaJa

Ounenka
(cranmapTH
as)

basuibl
peidTHHIOBOI
OLICHKH

Teopernueckoe copepkaHue TUCHUIUIMHBI OCBOCHO MOJHOCTHIO, 0€3
nmpoOesoB, HEOOXOIWMBIE TPAKTHYECKUE HAaBBIKM  palbOTBI ¢
MaTepuaioM MOJHOCTBIO c(hOpMHUPOBAHBI. OO6yuaromuiics
HCUYEPIIBIBAIOLIE, IOCIEIOBATEIBHO, YETKO M JIOTUYECKH CTPOMHO
W3JaraeT mMaTepuai, YMEET TECHO YBS3bIBaTh TECOPHUIO C MPAKTHKOM,
BJIaJICET PA3HOCTOPOHHMMM HABBIKAMH MU IPUEMaMU BBINOJIHEHUS
MPAaKTUYECKUX 3a7ay, IPUYEM HE 3aTpyAHSAETCS C OTBETOM IIpU
BHUJIOU3MEHEHUHN 3aJaHnl.

OTJIIMYIHO

36-40

TeopeTI/I‘IGCKOC COACPIKAaHNUEC JUCHUINIMHBI OCBOCHO MNPAKTHYCCKU
IIOJIHOCTBIO, 06yanOHlHﬁCH I'paMOTHO MW II0 CYHIECTBY MH3JIaract
MaTrepurajl, HC AO0IYyCKad CYHICCTBCHHBIX HGTO‘IHOCTeﬁ, IIpaBUJIbHO
MNPUMCEHACT TCOPCTUUCCKHUEC TTOJIOKCHUA IMPU PCIICHHUHN IMPAKTUICCKUX
BOIIPOCOB U 3aJa4, BJIaJACCT H€O6XOI[I/IMI>IMI/I HaBbIKaMU WU IIpHEMaMU
KX BBINIOJITHCHMA.

Xopomo

31-35

Teopernueckoe coaepaHUe TUCHUIUIMHBI OCBOCHO YacTUYHO,
OOyJaroImuicss WMEEeT 3HaHUS TOJBKO OCHOBHOTO MaTepHaia,
JIOMTYCKAeT HETOYHOCTH, HEJIOCTATOUYHO MpaBUIIbHbIE (POPMYIHPOBKH,
HApYIICHUsT JIOTUYECKOM  TOCTEOBATENBHOCTH B M3JI0KEHUU
MaTtepuanga, HO TpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HeO6XOJII/IMI)Ie MMPaKTUYCCKUE HaBBIKH pa6OTI)I C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(HOPMHUPOBAHBI, OJIHAKO OOyJaroInIuiics
WCTIBITHIBACT 3aTPYAHEHUS MIPH PEIICHUN TPAKTHUECKUX 3a1a4.

Ynosiuer-
BOPUTEIBH
0

24-30

Teopernueckoe coaepXkaHue AUCHUIUIMHBL OCBOEGHO YaCTHUYHO,
oOydJaronuiicss JIONMYCKAaeT CYIIeCTBEHHbIE OIMMOKH, HE BUIUT
B3aMMOCBSI3M TEOPUU C MPAKTHKOH, HEOOXOIMMBIC IMPAKTHYECKHE
HaBbIKU paboThI HE c(OpMHPOBAHBI, OOJIBIITMHCTBO

He
Y nosnerso
-pPUTEIBHO

0-23




MPEeIyCMOTPEHHBIX pabodeld MpOorpaMMOi UCIUIUIMHBI Y4€OHBIX
3aIaHUN HE BBITTIOJIHEHO. Heobxomuma JOTIOJTHUTEIILHAS
caMOCTOATENIbHAs padoTa HaJl MaTepHAIOM Kypca.

Banibl (MTOroBo#i peiiTHHIOBOM OLIEHKN) MO AUCHUILIHHE KATOMHAs (PU3nKa»:

bansl
(uToroBoit
pefiTHETORO TpeGoBanusi K 3HAHUAM
OLIEHKH)

100-85 OTBeTHl Ha IMOCTABJIEHHBIC BOIMPOCHI MOJIHBIC, YETKHUE W pa3BepHYyThIe. PemeHus
3a/la4 JIOTUYHBI, TOKA3aTeNbHbl U JEMOHCTPUPYIOT aHAJTUTHUYECKUE U TBOPUYECKHE
CIIOCOOHOCTH CTY/ICHTA.

84-70 JlatoTcsi ToNHBIE OTBETHI Ha IMOCTaBJIeHHbIE Bompochl. [lokazano ymeHue
BBIJICJIATh TPUYMHHO-CIICACTBEHHBIE CBsi3U. [Ipw pemieHnn 3amad  JOMymIeHBI
HE3HAYUTENIbHBIC OMIMOKH, MCIPABJICHHBIE C TIOMOIIBIO «HABOISIIUX) BOMPOCOB
MpenoaBaTes.

69-60 OTBeThl Ha BOIPOCHI M PELICHUs MOCTaBJICHHBIX 3a/1a4 HEJAOCTAaTOYHO IOJIHBIE.
Jloruka M mocieoBaTeIbHOCTh B PEIICHUH 3a7ad MMEIOT HapylieHus. B orBerax
OTCYTCTBYIOT BBIBOJIBI.

Crynent, nomyuuBmuii MmeHee 60% OT MakCHMalbHOTO Oajuta 3a pasjen JUCIUILIHHBI WIIH
IMPOMCIKYTOYHYIO aTTECCTALIUIO, CHUTACTCA HECATTCCTOBAHHBIM I10 HaHHOﬁ JUCHUITIINHEC.

YueOHO-MeTOAMYeCKOe M HMHPOPMALMOHHOE o0ecrneyeHue  y4eOHOH
AUCUMILTHHBI

OcHoBHas nuTeparypa:

1. bonynos, E. H. ba3oBslii kypc ¢pu3uKu: MeXaHuKa, MOJIEKYJIApHast (pU3KKa, 3JEKTPOCTaTHKA,
MOCTOSIHHBIM 3JIEKTPUUECKUI TOK, MarHeTH3M, BOJIHOBAs ONTHKA, JIEMEHTHl KBAaHTOBOH MEXaHMKH,
aToMHOU U sinepHoi pusukn: yuebnuk / E. H. bomynoB. — Cankr-IlerepOypr : [II'YIIC, 2020. — 319
c. https://e.lanbook.com/reader/book/156026/#1

2. OeipnuH, B. B. ®usuka. KBanroBas ¢usuka. KBaHTOBass MexaHMKa M aToMHas (U3MKa :
yuebHoe nocobue / B. B. dpipaun, T. JI. Kum, C. A. llleneneBa. — Kemeposo : Ky3I'TY umenn T.O.
'opb6auesa, 2018. — 182 c. https://e.lanbook.com/reader/book/115114/#1

3. 3ucmMman, I'. A. Kypc obmeit ¢pusuku : yue6HOe mocobue : B 3 Tomax / I'. A. 3ucman, O. M.
Tonec. — 7-e u3g., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 3 : Ontuka. ®usnka aTOMOB U
MoJnekyn.  @dusmka  aToMHOro  sjapa M Mukpowactmy —— 2019, — 504 c.
https://e.lanbook.com/reader/book/115202/#2

4. Casennes, U. B. Kypc obmie#t ¢pusuku : yuedHOE mocodue : B 3 Tomax / U. B. CaenneB. —
13-e u3n., crep. — Cankr-IlerepOypr : Jlansp, [0. 1.]. — Tom 3 : KBanToBas ontrka. AToMHas pU3MKa.
®dmsuka TBepmoro Tenma. dus3mka aromMHOrO sApa W dnmeMeHtapHbix dactuip — 2019. — 320 c.
https://e.lanbook.com/reader/book/123463/#4 .

JlononmHUTENbHAS IUTEPATYpA:
7. Anexcannpos, b. JI. Ponb ¢oTOHOB B (QU3MYECKMX M XMMHMUYECKUX SIBICHHUSIX @ yuyeOHOe
nocobue / b. JI. AnekcanapoB, M. b. Pomuenko, A. b. AnekcanapoB ; mox pemaknuen b. JI.
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AnekcannpoBa. — 2-¢ wusn., wucnp. — Cankr-Ilerepoypr : Jlanms, 2020. — 404 c.
https://e.lanbook.com/reader/book/130152/#1

8. Kanmamaukos, H. I1. O6mas ¢usuka. COOpHUK 3alaHuil U PYKOBOJCTBO K PEIICHHIO 3a/1ad :
yuebnoe nocobue / H. Il. Kanamnukos, C. C. MypaBbeB-CMupHOB. — 3-¢ u3n., crep. — CaHKT-
[MerepOypr : Jlans, 2020. — 524 c. https://e.lanbook.com/reader/book/130574/#519

9. [IpakTHKYM IO pelIeHUIO 3a1a4d 1mo obmeMy Kypcy ¢usuku. OCHOBBI KBAaHTOBOW (DH3HKH.
Crtpoenue BemecTBa. AToMHas U sijepHas ¢pusuka : yueOnoe nmocodbue / H. I1. Kamamuukos, H. M.

KoxeBuukos, T. B. Koteipno, I'. I'. Cnupun ; nox penakuueirn H. II. KamamnukoBa. — CaHKT-
[etepOypr : Jlanb, 2014. — 240 c. https://e.lanbook.com/reader/book/49468/#2

Y4eOHO-MeToAnYecKne oCoOus

10. UccnemoBanue TEIJIOBOTO M3JIydeHUs: aOCOMIOTHO yepHOoro Tena [Tekcr] : meTon. ykas. K
BBINl. J1a0. pab. mo auci. "ArtomHas ¢uszmka" mia cryna. coer. 14.05.02 "AToMHBIE CTaHIUU:
IPOEKTHUPOBAHUE, HKCIUTyaTallsi U MHXUHUPHHI"' O4HOH (opmbl 00yd. / coct. YepnoBa H. M. -
banakoso: BUTU HUAY MU®DU, 2019. - 16 c.

11. HM3mepenue TemnepaTypbl paCKaJIEHHBIX T€J C IOMOILBIO ONITHYECKOro nupomerpa [Tekcr]
: METOJI. YKa3. K BbIN. J1a0. pad. mo auci. "Atomuas ¢usuka" mis crya. cner. 14.05.02 "AtomHbie
CTaHLIUU: MIPOEKTHUPOBAHNE, IKCIUTyaTaIisl 1 MHKUHUPUHT" ouHOU Popmbl 00yd. / cocT. YepHona H.
M. - B.amakoso: BUTU HUAY MUDU, 2019. - 20 c.

12. WN3yuenue 3axoHOB BHemHEro ¢potodddexra u onpenenenue nocrosaHon [Inanka [Tekcr]
: METOJI. yKa3. K BbIN. Jab. pad. mo nucu. "Atomuas ¢usuka" ans ctynd. crneu. 14.05.02 "Atomubie
CTaHLUU: IPOCKTUPOBAHUE, IKCIUTyaTalllsl U MHXUHUPUHT" ouHOU popmbl 00yd. / cocT. YepHona H.
M. - banakoBo: BUTU HUAY MUDU, 2019. - 20 c.

13. N3yuyenue crnekTpa aroma BOJOpOJA U ompeneneHue noctosHHo Punbepra [Tekcrt]:
METOA. yKa3. K BbIM. Ja0. pad. mo aucy. "®usuka" 11 cTyl. TeXH., CTPOUT. CHEIl. U HaIp. MOJATOT.
Bcex Gopm o0yu. / coct. [loaropnos A. A. - banakoso: BUTU HUAY MUDU, 2019. - 20 c.

14. Omnpenenenue pe3oHaHcHOro noreHnuana Mmerogom ®panka u I'epua [Tekcr]| : meron.
yKa3. K BbIM. Ja0. pad. mo nuci. "Atomuas ¢usuka" mist crya. crem. 14.05.02 "AToMHBIE CTaHIIUU:
IIPOEKTUPOBAHME, BKCIUTyaTallus U WHXKXUHUPUHT" oyHOW (opMbl 00yd. / coct. UepnoBa H. M. -
banakoso: BUTU HUAY MU®DU, 2019. - 20 c.

15. HN3yuenue ¢ dexra Xonna B HOTYyIpoBOIHUKAX [TeKCT]|: METOA. yKa3. K BHIIL. j1a0. pad. o
quct. "®usuka" i CTyA. TeXH., CTPOMT. CIEL. M Hamp. MOAroT. Bcex ¢popm 00yud. / coct. Iloaropuos
A. A. - banakoso: BUTU HUAAY MU®U, 2019. - 20 c.

16. Omnpenenenne yaenpHOTO 3apsaa dJIEKTPOHA METOI0M MarHeTpoHa [Tekcr] : meToa. ykas.
K BbIN. Ja0. pad. mo muct. "fAnepnas ¢usuka" nns cryna. cren. 14.05.02 "AToMHBIE CTaHIUU:
IIPOEKTUPOBAHME, BKCIUTyaTallus M WHXKXUHUPUHT" oyHOW (opMbl 00yd. / cocT. Uepnoa H. M. -
banakoso : BUTU HUAY MU®U, 2019. - 16 c.

17. N3zyuyenue p-n mepexona [Tekcr] : meron. ykas. K BbiI. jJal. pab. mo auci. "ATomHas
¢uzuka" g crya. cmen. 14.05.02 "ATomHBIE CTaHIMM: TNPOEKTUPOBAHME, OSKCIUTyaTallMs H
WHXUHUPUHT" 04HOM popMmel 00yu. / coct. YHepnosa H. M. (B ampobanun).

MartepuaJibHO-TeXHHYECKOe o0ecnedyeHne y4eOHOH JUCHUIIIMHBI

JIeKIIMOHHBIE M MPaKTHYECKHE 3aHATUS MPOBOIATCS B Y4eOHOH ayauTOpuu, 000pYIOBaHHOM
BUACOITIPOCKTOPOM, SKPAHOM, IIEPCOHATTbHBIM KOMITBIOTCPOM U JTUHAMUKAMMU.

JlaGopaTopHbie 3aHATHS TPOBOIATCA B Jiabopatopuu «ATomHas ¢GU3MKa», OCHAIICHHOU
71abopaTopHbBIM 000PYAOBAHUEM [UUIsl BBIMOJHEHMS] BCeX JIaOOpaTOpPHBIX pPabOT COIMNIACHO NEpeyHs
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ab0paTOPHBIX padoT.

Jiiss caMocTosITeIbHON paboThl 00YYarOMIUXCS UMEIOTCS CIEeHUAIN3UPOBAaHHBIC MMOMELICHHUS,
O60pyZ[OBaHHbIe NEpCOHAJIBHBIMU KOMIIBIOTCpaAMU C BBIXOJOM B I/IHTepHeT n C OOCTYIIOM K
3JIEKTPOHHO-OMOIMOTEYHOI CUCTEME, AJIEKTPOHHONW OMOIMOTEKE M 3JIEKTPOHHOM HH(POPMALMOHHO-
00pa30BaTeNnbHON cpejie By3a, a TAKKe K IPYTUM OUOIMOTEYHBIM (DOHIAM.

yq66HO'MeTOHH‘IeCKI/Ie PEKOMEHIAIUNA NJIA CTYACHTOB

1. Ykazanus aJisi NpOoCayIIMBaHUs JEKIUI

Ilepen HayanmoM 3aHATHH BHHUMATEIBHO O3HAKOMHUTHCS C YYEOHBIM ILIAHOM IPOBEIACHUS
JIEKIIMH ¥ CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

Ilepen mocemieHUEM OYEpEIHON JIGKIIMM OCBEKUTh B TIAMATH OCHOBHBIC KOHIIEIIUU
MPOUJICHHOTO paHee Mmarepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BOMPOCH! MperogaBarento. He
HAJI0 OIacaThCsl, 9YTO BOMPOCH MOT'YT OBITH TIPOCTHIMHU.

Ha nexmuum OCHOBHOE BHUMAaHHUE CIIEAyeT YACHATh He (opMmynaM M MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPYKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEICICHUSIM U TOCTAHOBKAM 3a]1ad.

B nmpouecce wu3ydeHus JEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXHOCTH YacTo
BO3BpAIATHCS K OCHOBHBIM TOHATHSAM W METOJAM pelIeHUs 3anad (37eCh BO3MOXKEH BBIOOPOYHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenarenbHO UWCHONB30BAaTh KOHCIEKTHI JICKIMH, B KOTOPBIX HCIOJIb3YETCS MPUHATAS
MpenoaaBaTesieM cucTeMa 0003HauYeHUH.

Jis  Gomee TOMPOOHOTO W3ydeHUS Kypca CcleayeT paborarh € PEKOMEHIOBAaHHBIMU
JTUTEPaTyPHBIMU UCTOYHUKAMU U BHOBB TMOSIBIISIOIIUMHUCS UICTOYHHUKAMHU.

2. YKazaHus i y9acTus B IPAKTUYECKUX 3aAHITHIX

[lepen mocemieHueM NPAKTHUECKOTO 3aHATHUS YSACHUTH TEMY 3aHITHS M CAMOCTOATEIHHO
M3YYUTh CBA3AHHBIE C HEYM MOHATHS U METOJIbI PELIEHUs 3a/1a4.

[lepen pemienueM 3a7ad aKTUBHO y4acTBOBAaTh B OOCYXKIIEHHUHU C MPEINOJaBaTeNeM OCHOBHBIX
MOHSATUM, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3AHSITHS.

B nmnporecce pemieHuss 3amady BECTH JUCKYCCHIO C TIPEMOJaBaTelieM O TMPaBUIBHOCTH
MIPUMEHEHUS METOJIOB X PEIICHHS.

[To BO3MOXKHOCTH CaMOCTOSITEJIBHO JOBOJAWUTH pEIICHHE TMpeJylaraéMbiX 3aaad g0
OKOHYATEJILHOT'O HTOTA.

B xonIe npakTuueckoro 3aHATHs MPU HEOOXOJAMMOCTH BBIACHHUTH y MpEIojaBaTessl HEsICHbIC
BOIIPOCHI.

OcHOBHBIE pe3yIbTaThl BHIOJIHEHUS Pa0OTHl HEOOXOAMMO pacIeyararh.

3. Yka3zanus JiJ1s BBIIIOJIHEHUS Ta0OpaTOPHBIX padoT

Cobmoate TpeOOBaHHSI TEXHUKH O€30MacHOCTH, MJIA YEero MpoCIyliarh HEOOXOAMMBIE
pPa3bICHEHUS O MPABUJILHOCTH TTOBEACHUS B J1a0OpaTOpHUH.

[Tepen BbIMOMHEHNEM JIA0OPATOPHOM PaOOTHI MPOBECTH CAMOCTOSITEIHHO MOJTOTOBKY K padboTe
W3yYUB OCHOBHBIE TEOPETHUYECKHE IOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJII OCMBICIEHHOTO
BBITIOJTHEHUST PAOOTHI.

B mporecce BbImoMHEHUs pabOTHI CIEIyeT MOCTOSHHO OOMIaThCsl C TpernojaBareneM, He
JIOMyCKasi IO BO3MOKHOCTH HEMPABUIIbHBIX JI€HCTBUM.

OcCHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HEOOX0IUMO 3a()UKCHUPOBATh B MMCEMEHHOM BH/IC.

[Ipu cnave 3auera mo paboTe MOATOTOBUTH OTUYET O MPOJENIaHHOW paboTe, rae MOMKHBI OBITh
OTpa)XK€HbI OCHOBHBIE PE3yJbTaThl M BHIBOJIBI.



4.Yxa3aHus A7 BHIIOJTHEHUS! CAMOCTOSITETILHON paboThI

[TonyuuTs y npenopaBaTens 3aJaHUE U CIMCOK PEKOMEHJIOBAHHOW JMTepaTypbl. M3yueHue
TEOPETUYECKUX BOIIPOCOB CIEAYEeT IPOBOJUTH [0 BO3MOXKHOCTH CAMOCTOSITENIBHO, HO IIPH
3aTPyJHEHUSIX 00paIaTsesl K MPernoaBaTelio.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJICIAHHOM padoTe.

IIpu BbIMONHEHUM (POHTAIBHBIX 3aJaHUN 1O YCMOTPEHHUIO HpernojaBaTens paboTa MOXKET
OBITh OLleHEHa 0e3 MUCbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BONPOCHL, IPH YCIOBUU
aKTUBHOM CaMOCTOSITEIIbHON pabOTHI.

IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoanuyeckue peKOMEHIANUM AJIs NpenoaaBareien

1. Yka3zanus 1s IpoBEAECHUS JEKIUI

Ha mnepBoil BBOAHOMN Jekuuu clenarb oOmMi 0030p colep)kaHus Kypca U OTMETHTb HOBBIE
METOJIbl M TOJXOJbl K PELIEHUIO 3aJad, paccMaTpUBacMblX B Kypce, JOBECTH JO CTYJIEHTOB
TpeOoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

[Ipy moAroroBke K JEKIMOHHBIM 3aHATHSAM HEO0XOAMMO NIpOAyMaTh IJIaH €ro HpOBeAEHUS,
COJIepKaHUE BCTYNHUTENIBHOM, OCHOBHOM U 3aK/IIOYUTEIBHOM 4YacTU JICKIUH, O3HAKOMHUTHCA C
HOBMHKAMHU Y4€OHOH M METOIMYECKOH JUTEepaTypsl, MyOIUKALUsIMHA IEPUOJIUUECKON NeyaTH o TeMe
JIEKUMOHHOIO 3aHATHS. Y TOUHUTD IJIaH IPOBEICHUS MPAKTUYECKOTO 3aHATHUS 110 Teme Jiekiuu. [lepen
U3JI0’KEHUEM TEKYIIETo JIEKIIMOHHOTO MaTepHala HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTBIX HA
npenpiaymux jgekuusax. C 3ToM 1enbio 3ajaThb HECKOJBKO BOIPOCOB ayJUTOPHUH M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTY/ICHTOB.

B Xxozme neKuUMOHHOrO 3aHATHS NpenojaBaTelb JODKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
O3HAKOMHUTH CTYACHTOB C IEPEUYHEM OCHOBHON M JOINOJIHUTEIBHOW JIMTEPATYphl IO TEME 3aHATHUS.
PackpbiBas copepikaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBATh BHUMAaHME CTYAEHTOB Ha OCHOBHBIX
KaTeropusx, SBIEHUSIX M Ipoleccax, OCOOCHHOCTAX MX NpPOTEeKaHus. PacKkpblBaTh CYIIHOCTh U
coJIep’KaHue Pa3INYHBIX TOUEK 3PEHUSI U HAYYHBIX MOJIX0J0B K OOBSICHEHHUIO TEX WM UHBIX SIBJICHUH U
MIPOLIECCOB.

Crenyer apryMeHTUPOBAHO 0OOCHOBATH COOCTBEHHYIO MO3HIIUIO TIO CITIOPHBIM TEOPETUYECKUM
BonpocaMm. IIpuBoauTh mnpumepbl. 3aaaBaThb IO XOJYy U3JIOKEHUS JEKIUMOHHOIO MaTepuana
PUTOPUYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHMX OTBET. OTO CIOCOOCTBYET aKTHBH3AIUU
MBICIIMTENBHON JESITEeNbHOCTH CTYJIEHTOB, IMOBBIIIEHHIO MX BHMMAaHHUS W MHTEpeca K MaTepuaity
JeKuM, ee coaepkaHuto. [lpermomaBarens JOMKEH PYKOBOAWUTH pabOTOM  CTYIEHTOB IO
KOHCIIEKTHPOBAHUIO JIEKIMOHHOI'O Marepuana, IOAYepKUBAaTh HEOOXOAMMOCTb OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX MOJOXEHUH M3ydyaeMOM TeMbl, 0CO00 BbIIENSs, KaTeropuaibHbIi amnmnapar. B
3aKJIIOUYUTENBHON YacTH JIEKIMM HEoO0XOJuMO CcQOpMYyIUpOBaTh O0OIIME BBIBOABI 10 TEME,
pacKpbIBaIOIIUE COJEP>KaHUE BCEX BOIPOCOB, MMOCTABIEHHBIX B JIEKIUH. OOBIBUTH MJIaH OYEPETHOTO
MPAKTUYECKOIO 3aHATHS, 1aTh KpaTKUE PEKOMEHJAIMH IO MOATOTOBKE CTYACHTOB K MPAKTHUYECKOMY
3aHaTHO0. OmpenenuTh MECTO U BpeMs KOHCYJbTAllMM CTYAEHTaM, IOXEJaBIIUM BBICTYIIUTh C
JOKJIalaMu 1 pedeparamu.

Ha mnocnennelt nekuuu yaenuTs BpeMms Uil o030pa Haubojee BaKHBIX IOJIOXKEHUH,
PaccMOTPEHHBIX B KypcCe.

2. YkazaHus Ul IPOBEACHUS PAKTUUYECKUX 3aHATUI

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.



OO6cyauTh OCHOBHBIE MOHATHUS, CBSI3aHHBIE C TEMOW 3aHSITHS.

B mpouecce pemeHns 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O IPaBUJIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeyath CTYACHTOB, HanOOJIee aKTUBHO YYaCTBYIOIIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B KOHIIe IPaKTUUECKOT0 3aHATUS 331aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBbHBIX BOIIPOCOB.

3. YkazaHus 1J1s1 TPOBEICHHMS JIAOOPATOPHBIX 3aHITHI.

Cobmoiate TpeOOBaHMSI TEXHUKHU O€30MaCHOCTH U MPOBOAUTH HEOOXOIMMBIE Pa3bICHEHUS O
MPABWJIBHOCTH MOBEACHUS B Ta00OPATOPUH.

[lepen BbIMoNHEHHEM JaOOPATOPHON pabOThl MPOBEPUTH CTENEHb T'OTOBHOCTH CTYJEHTOB,
HAarlOMHUTh U OOCYAMTH OCHOBHBIC TEOPETHUECKHE TOJIOKEHUS, 3HAHWE KOTOPHIX HEOOXOIUMO ISt
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B npouecce BbInoaHEHMsT padOThI clIeAyeT MOCTOSIHHO OOLIAThCS CO CTYJEHTaMH, HE JOIyCKas
10 BO3MOKHOCTHU UX HENPABWIbHBIX ICUCTBUM.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTAThI SKCIIEPUMEHTOB ObLIH 3a(PUKCUPOBAHBI CTYJACHTAMU B
MUCbMEHHOM BHJIE.

[Ipu mpueme 3auera mo pabote TpeOOBaTh OTYET O MPOJAETAHHOW paboTe, T JOJKHBI OBITH
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTAThI U BBIBOJIBI.

4.Yxa3aHus 0 KOHTPOJIIO CAMOCTOSATEIBHOM paboThI CTYICHTOB

[lo ycmoTpeHuio mpemomaBareNs 3aJaHUe Ha CaMOCTOSATENBHYIO pPabOTy MOXeT OBITh
WHJIMBUIYAIbHBIM WU (PPOHTAIILHBIM.

[Ipu ucnonb3oBaHUKM UHIUBUAYAIbHBIX 33JaHU TpeOOBaTh OT CTYJEHTa MUCbMEHHBINA OTYET O
MIPOJICIaHHO padoTe.

[Ipy nmpuMeHeHUN (PPOHTAIBHBIX 33aJJaHU BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTyAECHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C uenpl0 KOHTpPOJII KayecTBAa BBIMOJIHEHUS CAMOCTOSITEIbHOM paboThl  TpeOoBaTh
WHIUBUAYAIbHBIE OTUYETHI (JOMYCTUMO BMECTO MHUCHMEHHOTO OTYeTa MPUMEHSTh WHINBUAYAIbHbBIE
KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeOoBanusmu OC HUAY MUOU u yueOHBIM
IUTAaHOM OCHOBHOM 00pa3oBaTeNbHONM MporpaMMsl 1o cnenuaabHocTH 14.05.02  ATomHBIE CTaHIMU:
IIPOEKTUPOBAHME, IKCIUTyaTallUsl U NHKUHUPUHT

Pabouyto nporpammy cocrasui npogeccop [///)L - ~Yepuosa H.M.
—e

Penien3eHT: moieHT ,(.:'ETE-——-BapaHOBCKa}I JI.B.

IIporpamma ono6pena Ha 3acemannu YMKC 14.05.02 AtomHble cTaHIMU: TPOEKTUPOBAHUE,
aKCIuTyaTanus 1 MHKUuHUpUHT oT 15.11.2021 roma, mpotokoi Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUHT JIanua A.C.



