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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma AUCHUIUIMHBI «ATOMHas M sjiepHas (pu3uKa» COCTaBlieHA B COOTBET-
crBun ¢ TpedoBanusmMu ®I'OC 3+ no nanpasienuto noaroroBku 44.03.05 Ilenarornveckoe oOpa-
30BaHMe (C ABYMS PO UISIMHU TIOAITOTOBKH ).

JuctumimHa «ATOMHasl W siiepHas (QU3WKa» BXOJUT B BapUAaTUBHYIO 4YacTh bioka 1
yueOHoro 1uiana. [[is ee ocBoeHUs HEOOXOAUMBI 3HAHUSA, YMEHHS U BIaJeHUs], CQOPMUPOBAHHEIE B
X0/l WM3y4YCHHS CIEAYIONMX IUCHHUIUIUH: 1. DnemenrapHas ¢Qusuka (BBeAcHHE B (U3HKY).
2. DneMeHTapHas Marematuka. 3. Mexanuka. 4. MonekynspHas ¢u3uka. 5. MaTemaTH4ecKui
aHamu3. 6. AnreOpa u aHamuTHueckas reomerpus. 7. Teopum QyHKUIMH KOMILIEKCHOTO
nepeMeHHoro. 8. BekTopHblii u TeH30pHBIM aHanm3. 9. Teopusa BepostHocTen. 10.
DNEeKTPOMArHeTU3M.

PIT npencrasnsier co00il COBOKYMHOCTh TUAAKTHUECKUX MATEpUANIOB, HAIIPaBJICHHBIX Ha pea-
JIM3aLUI0 COJIEPKATEIbHBIX, METOIMYECKUX U OPraHU3aLMOHHBIX YCIOBHM 00yJaromuxcs.

TpymnoeMKOCTh TUCHUIUTHHBL: 4 3.e./_144 4.

KOHTaKTHas paboTa:

3aHSTHS JISKIMOHHOTO THHAa — _16 .,

3aHATHS CEMUHAPCKOTO TUIA (IPAKTUYCCKUE 3aHATHS) — 48 4.,
KOHTPOJIb CAMOCTOSITEIbHOU paboThl — _4 4.,

uHas KOHTakTHas pabora —_0.,3 u.,

KOHTpOJIMpyeMas MMCbMEHHas pabota — .,
camocrostensHas padora (CP) —22 u.,

KOHTpOJIb — 53,7 u.

KnroueBple cioBa: u3nmydeHHe aOCONIOTHO-YepHOro Tena, 3akoHbl Kupxroda, Credana-
bonbumana, Buna, Penes-/[xunca, ¢opmyna I[lnanka, xBaHT, dorodaddekr, 3dpdexkr KommnroHa,
onbIT Pesepdopna, mogenu atomoB, Teopusi bopa mis atoma, rumnore3a ae bpoitns, nudpaxius
3JIEKTPOHOB, BOJIHOBas (GyHKUus, onbIT ['epnaxa u IlltepHa, pepmMuoHbl, 6030HBI, EpUOIUUECKAS
cucrtema 3neMeHToB MenneneeBa u e€ TonkoBaHue bopom, a1po, aTom, cocTaB aTOMHOTO Spa, pa-
JMOAKTUBHOCTbh, 3aKOH PaJHMOaKTUBHOIO pacnaaa, 1e(eKT Macchl, SHEPIrUs CBA3M A/pa, siAEpPHbIE pe-
aKLWHU, TEPMOSIIEPHBIE PEAKIIUH.

CocraButens: 1.¢.-M.H., To1eHT, TnsueB B.b



1. He.]'[l/l U 3aJa4Y4 U3YyYCHUA TUCHUIIJINHBI

Kypc «AtomHas u sipepHas Gpu3nKay JIEKUT B OCHOBE (PYHIAMEHTAILHOTO 00pa30BaHUs
yuutens ¢usuka. Lenp n3ydenus odmeit pu3nku B yHUBEPCUTETE COCTOUT B TOM, YTOOBI MpeICTa-
BUTH (DU3HUECKYIO TEOPHIO Kak 0000111eHrne HAOII0JeHIH, TPAKTHYECKOTO OIbITa U SKCIIEPUMEHTA.
Lenp n3yueHus Kypca «ATOMHas U sgjiepHast GU3UKa» - GopMUpOBaHHE COBPEMEHHOTO IpeICTaBIIe-
HUS O CTPYKTYpPE BELIECTBA U IIPOLIECCAX, IPOTEKAOIIUX B MUKPOCUCTEMAX.

B paMkax naHHON AMCHUIUTUHBI PACCMATPHUBAIOTCS OCHOBHBIE IPUHLIUIIBI M 3aKOHBI (PH3HKH,
METO/IbI HaOIIOICHUS U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHHSI OCHOBHBIX (DHU3NYECKUX SBICHUH U
IIPOLIECCOB.

[lepeueHs TIaHUPYEMBIX PE3YIHTATOB 00YUEHHUS 10 TUCHUIUIMHE (MOIYII0), COOTHECEH-
HBIX C MHIUKATOPAMHU JOCTUKEHHSI KOMIIETEHIIMI:

[1K-1: roTOBHOCTH peann30BbIBaTH 00pa30BaTENbHBIC IPOTPAMMBI 110 Y4EOHOMY MPEAMETY
B COOTBETCTBHUH C TPEOOBaHUSAMH 00pa30BaTEIbHBIX CTAHAAPTOB

[TK-4: ciocoOHOCTH UCIIONIB30BaTh BOZMOKHOCTH 00pa30BaTEIbHON CPEIbI ISl TOCTHUKE-
HUS IMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00yUeHUs 1 00eCTieueH st Kave-
CTBa y4eOHO-BOCIIUTATEIBHOTO TIPOIEcca CPEeICTBAMU MPENOAaBaeMOro yueOHOro npeamera

2. O0beM AUCHUILINHBI (MOYJIs) IO BUAM Y4eOHO#l padoThl

Tabmuna 1. O6beM AUCHUIIMHBI IO BUJIaM y4eOHOM paboThI
(oO11ast TpPyA0EMKOCTh B 3a4€THBIX eUHUIAX: 4)

Bcero Pacrnipenenenue no
Bunpl yue6HOM paboThI JacoB CEMECTpaM B Jacax
VI
OO011ast TPyA0EMKOCTh IUCIUIIITUHBI 144 144
KonTtakTHas pabora:
AynIUTOpHBIE 3aHITHS 72 72
3aHATHUS JEKIUOHHOTO THIA 16 16
3aHSITHUSI CEMUHAPCKOTO TUIA (CEMUHAPHI) 48 48
KOHTPOJIb CAaMOCTOSITENbHON paboThI 4 4
WHas KOHTAaKTHas paboTa 0,3 0,3
KOHTpOJIMpyeMas MMCbMEHHas paboTta
KOHTPOJIb 53,7 53,7
CamocrositensHas pabora (CP) 22 22
KypcoBas pabota (1poekT)
By nmpomexyTodHOro KOHTPOJISI (3a4€eT, SK3aMeH, Aud. 3a4eT) IK3aMeH




3. Conep:kanue QU CHUITHHBI

Tabnuua 2. Pactipenenenue yacoB o TeMaM H BUJaM y4eOHO# paboThl

KomnngectBo yacos
Ne
_ | Hammenosamue pasnenos CP Kon-
paszne H HX COepIKAHHE Beero AyautopHas pabora TPOTH
a J1 | I3 | UKP | KCP
1 2 3 4 5 7
Mopnyas 1. U3nyuenue u 68 3 9 1 4 10
€ro KOPIyCKYJISPHO-
BOJIHOBEIC CBOMCTBA.
2 Monayas 2. flnepnas  Mo- 68 3 9 1 4 10
JieJb aTtoMa U teopus bopa.
3 Mopayas 3. BonHoBbie 44 3 8 1 4 10
CBOICTBA BEIICCTBA.
4 Mopnys 4. KBanTOBO- 3 10 4 10
MeXaHHYeCcKas KapTHHA
CTPOEHHSI U CBOWCTB aTo-
Ma.
5 Moayas S. OcHoBbl (- 4 12 0,3 1 6 13,7
3UKH aTOMHOTO S/pa.
HUmoeo: 144 16 48 0,3 4 22 53,7

ConepxaHue IMCUMILTHHBI

BBenenune. Mess aTOMMCTHYECKOTO BO33PEHHS HA MPUPOY BemiecTBa. ATOM, B3aUMOMAEH-
CTBHE JIEKTPOHOB U si7I€p, B3aMMOAECUCTBHE aTOMOB, MPOLIECCHI M3JIyUeHUs] KaK 0ObEKTbl aTOMHOM
¢u3uku. J[MCKpETHOCTh COCTOSIHMM aTOMHBIX CHCTEM, BEPOSITHOCTHBINA XapakTep U3MEHEHHUS! COCTO-
SIHUM, BOJIHOBOM XapaKTep IBWKEHUS B IPOCTpaHCTBE. EnuHas aromucTHyeckas NMpUpoAa BHIIOB
(hU3MYECKOT0 B3aUMOIEUCTBUS. XapaKTepHble MacITa0bl BEIMYUH B aTOMHON (DU3HKE.

Moayas 1. M31y4eHue U ero KopimycKyJIspHO-BOJIHOBbIE CBOICTBA.

Tema 1. OCHOBHBIE XaPAaKTEPUCTUKU ITOJISI M3IYYEHUS W M3JyYAIOIIHUX TEN: CIEKTpaabHas
TUIOTHOCTh M3JTyYeHMsI, UCITyCKaTelIbHAs M MOrJomaTeabHas ClIOCOOHOCTh U €MHHUIBI UX H3Mepe-
Hus. CBS3b MEXY UCITYCKAaTEIbHON CIIOCOOHOCTHIO M TUNIOTHOCTBHIO SHEPTUN HAIIPaBJICHHOTO U U30-
TPOIHOTO M3aydeHHs. CBsA3b MEXK]Y CHEKTPAJbHBIMH IUIOTHOCTSIMHU B IIKAaj€ JJIUH BOJIH U IIKAJE
gacToT. CBOHCTBO PaBHOBECHOCTH TEIJIOBOTO M3NTydeHus. 3akoH Kupxroda nms TermmoBoro usiryde-
Hus. Ilonstue abcomoTHO uyepHoro Tena. 3akoH Credana-bonbimana. 3akoH cmemieHus Buna.
dopmyna criekTpanbHOro pacnpenenenus Buna. ®opmyna Penes-/xxnnca @opmyna [Imanka n no-
HSATHE KBAHTA.

Tema 2. Buemnuii potosd ekt u ero 3akonsl. HemocrarouHocTs Kitaccudeckoi Gu3mku asns
ux o0bsacHeHHs. ['UmoTe3a 0 KBaHTaxX M3JIyueHHs], ypaBHeHUe DiHIITeHa U1 GoTordpdexra. MHo-
rooTonHbIi poTodPdexT. KBaHTOBBIN BBIXO.

Tema 3. Dddexr KomnToHa u 3aKOoHBI COXpaHEHUS NpU paccestHUU (HOTOHOB. DPPexT
KoMmnToHa npu paccesHMM pPEHTI€HOBCKHMX JIy4ed: OCHOBHBIE 3aKOHOMEpPHOCTH. HemocraTodHOCTB
KJIACCUYECKOM TeOopHH sl 0ObsAcHeHHsA 3(deKkra M KBaHTOBAs TPAKTOBKA. 3aKOHBI COXPAaHEHUS
SHEPIUU U UMITYJIbCa B IIPOIECCaxX € y4acTueM (POTOHOB.

Tema 4. @nyKTyallMu SHEPrUM M3IY4YEHMs] M KOPIYCKYJISPHO-BOJIHOBas IpUPOAA CBETA.
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BonHoBast 1 KOpmycKyispHass KOMIOHEHTHI (IIYKTyalluM SHEPrud H3IydeHus. [|BoWCTBEHHbIE
CBOMCTBA CBETA.

Mopnyas 2. SInepHas moaeJsib atoma u Teopusi bopa.

Tema 1. DkcniepumeHTalIbHOE 00OCHOBaHUE AJEPHOI MoJenu aroma. Pannue Mmoaenu aroma.
DKCcrepuMEHTAIBHEBIE CXEMBI UCCieIoBaHui cTtpoenus atoma. OmbiTel Pesepdopna-Ielirepa mo pac-
cestHuio anbda-uactull. Onenka pasmepoB saapa. Ceuenue paccesaus. Gopmyna Pesepdpopaa u ee
JKCIIEPUMEHTAJIbHAS [IPOBEPKA. SnepHas MOAENb aToMa U HECOOTBETCTBUE €M KIIACCUYECKUX IIPEJI-
CTaBJICHUMU.

Tema 2. Teopust aroma bopa u ee moarsepxaenue. IIpodGiema 3akOHOMEPHOCTEH B CIIEKTpax
u3nydeHus: atromoB. KomOunanmonssiii npuHiun Putna. CnekTpajibHble cepuH aToMa BOJOPOJA.
IToctynatsl bopa 0 IMCKpPETHBIX CTALIMOHAPHBIX COCTOSIHUAX aToMa U Iepexoaax Mexay Humu. bo-
POBCKOE YCIIOBME KBAHTOBAHMS M €r0 TOJKOBAHME B PaMKax MPUHIIMIIA COOTBETCTBUS. YPOBHHU
SHEPIUU CTAIIMOHAPHBIX COCTOSHHM aroma Bogopoaa. OObsCHEHHE CIIEKTPaIbHBIX CEpUN aToMa BO-
nopoaa. Mzoronuyeckoe cMeleHue cnekrpainbHbeiX JuHUA. Onbitel @panka u 'epua kak npsmoe
HaOJIOZCHNE CTAllMOHAPHBIX COCTOSHHWNA B arome. CrocoObl BO30YXIEHHS aTOMOB, NMOTEHIIHANT
HMOHU3ALIHH.

Mopnyas 3. BoJsiHOBbIe CBONCTBa BelecTBa.

Tema 1. BoaHoBas runote3a [le-bpoitnst u onbiThl 110 qud)pakivi 1 UHTEPPEPSHIIMN YACTHUIT
BeniecTBa. ONTHKO-MEXaHUYECKasi aHAJIOTHSI MEX/y YacTULIEW B CHUJIOBOM II0JI€ M JIyYOM CBETa B
cpene. Bonna Jle bpoiins, cootHomenus Jle bpoitis 1yis 4acTOThl ¥ IJIMHBI BOJIHBIL. BEepOosITHOCTHBIHN
CMBICII BOJTHOBOH (pyHKIMHU yacTUllbl. OOBsICHEHHE OOPOBCKOTO YCIOBHS KBAaHTOBAHUS C IMTOMOIIBIO
BOJIHOBBIX CBOMCTB 3JIeKTpoHA B arome. OmbIThl M0 MHTepdepeHIr U TudpaKiuu 3JIEKTPOHOB.
[IpuHIHUI 371€KTPOHHON MUKPOCKOIIHH.

Tema 2. OcHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKHU 4acTHllbl U ypaBHeHue llIpenunrepa.
[IpuHIMIBI Cyneprno3uliuy U NPUHIUN HeonpeaeneHHOCTH. COOTHOIIEHUS! HEONIPEIEIEHHOCTH JUIs
KOOp/AMHATBl U UMITYJIbCa, ero (huznyeckoe ucroikoBaHue. Co-0THOIIEHHE HEONPEAECICHHOCTH IS
SHEPrUU U BPEMEHH, €ro pU3NYecKkoe UCTOIKOBaHUE. KBaHTOBaHHME MOMEHTa UMITYJIbCa U €ro Mpo-
exunu. ClI0XKeHe KBaHTOBAHHBIX MOMEHTOB UMITYJIbCA.

Tema 3. Heknaccuueckue cBOWCTBA JBM)KEHUS MHKpodacThllbl. KBaHTOBaHME sHepreTuye-
CKMX YPOBHEU CBSI3aHHOW YaCTHUIIBL.

Mopnyas 4. KBaHTOBO-MexaHMYecKasi KAPTHUHA CTPOEHUS U CBOICTB aToMa.

Tema 1. BonHOBbIE (DYHKIIMU M KBAaHTOBbIE YKCIIA CTALIMOHAPHBIX COCTOSTHUM aTromMa BOAOPO-
na. Pesynbrarsl pemenus ypaBHeHus lllpenunrepa nns aroma Bogopona. BomHoBble QyHKIUU U
3JIEKTPOHHBIE 00JIaka B aTroMe BojopoJja. KBaHToBble uncia u popma 31eKTpoHHbIX 001akoB. du-
3U4ECKUE BEJIUYMHBI, ONPEIEIAIONINE CTAlMOHAPHBIE COCTOSIHUSA JIEKTPOHA B aTOME BOAOPO/A.

Tema 2. Ilpunnun 3ampera Ilaynu u 37eKTpOHHBIE KOH(UIypalMd MHOT'O3JIEKTPOHHOTO
aToMa. [IpuHIMI HEpa3TMUYUMOCTH TOXJAECTBEHHBIX YaCTHIl M MpuHIUN 3anpeTa [laynu. DnexTpon-
HbI€ 000JIOYKH U CIIOM. DKBUBAJICHTHBIE AJIEKTPOHBI U 3JIEKTPOHHbIE KOH(UTypaIHH.

Tema 3. Ilepuogmueckas cuctema 3neMeHTOB MenaeneeBa. Iloctpoenne nepuoanyeckon
CUCTEMBI 3JIEMEHTOB C IOMOUIbIO MPUHILUIIOB HAUMEHBIIEH 3HEpruu, npuHUuna 3amnpeta [laynn.
[leproAMYHOCTS MOHU3ALMOHHBIX MTOTEHIIMAJIOB U aTOMHBIX 0ObEMOB.

Tema 4. CucremaTu3anusi COCTOSSHUI MHOTO3JIEKTPOHHOIO aToMa. JJIEKTPUYECKOE U CIIUH-
opOuTaIBFHOE B3aUMOJICUCTBHSI B MHOTORJIEKTPOHHOM aToMme. BekTopHas Moniens atoma. THrbl CBsi-
31 3JeKTpoHOB B arome. [IpaBuna XyHnnaa, ux ¢uszndeckuid cMeicia. IIpaBuna otbopa mis usnyya-
TEJIbHBIX Mepexoa0B. CXeMbl aTOMapHbIX YPOBHEH SHEPruu U M3Ty4yaTeNbHbIX MEepeXo0B. Y POBHU
SHEPrUU U ONTHUYECKUH CIIEKTP aToMa HaTpHsl. Y POBHHM SHEPTUU U ONTHUYECKUH CIIEKTP aToMa Ieusl.

Tema 5. AToMm BO BHELIHEM MarHuTHOM moje. D¢ ekt 3eemaHa pacieyIeHus: CeKTpallb-
HBIX JIMHUM aToMa B MAarHUTHOM TIOJIE U 0OBsICHEHHE mpocToro 3¢ dekra 3eeMaHa ¢ MO3ULUN Kiac-
CHUYECKOM 3JIEKTPOHHOM Teopuu. Paciiemnienne sHepreTHYECKUX YPOBHEM aToMa B MAarHUTHOM TT0JI€.
I'mpomarauTtHblit MHOXHTENb Jlanne. D¢ ekt [Tmena-baka. MarHUTHBIN pe30HAHC U €ro MPUMEHe-
Hus. [I[pUHIIMIT MarHUTHO-PE30HAHCHON TOMOTpaduu.

Mopnyasb 5. OcHOBBI (pU3MKH ATOMHOTIO S/APA.
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Tema 1. Ctpoenue u coiictsa siiep. CTpykTypa aTOMHOTO sA1apa. Pazmeps! spa. OCHOBHbIE
CBOMCTBA MPOTOHOB M HEUTPOHOB. SJIPO KaK COBOKYMHOCTh MPOTOHOB M HEW-TpoHOB. Hykion. Cra-
OWIBbHOCTE sifjpa. M3oTombl, M300aphl, W30TOHBI, U30MEpPHI. DHeprus cBs3u snuep. Jedekr macc.
Hacpimenne sanepubix cuil. CrivH sigpa. MarHuTHbId MOMEHT siipa. IoHsATHE O CBEPXTOHKOM CTPYK-
Typ€ CIEKTPAJIbHBIX JINHUMN.

Tema 2. PannoakTUBHOCTB. SIBlIeHHE PaAMOAKTUBHOCTH. 3aKOH PAJUOAKTUBHOIO pacnaja.
[lepuon nonypacnana. 'amma - pacnana. bera - pacnan. DHepreTHYeCKuid CIEKTpP AIEKTPOHOB. Poiib
HeUTpuHO. Anbda - pacnaz. TyHHEIBHBIN 3P EKT.

Tema 3. Snepubie peakiuu. Snepusie peakuuu. Jlenenue Tsokenbix saep. Llennas peakius.
Bo3MOXKHOCTB MOJTydeHUsl SHEPTUU 33 CUET peaklMK CUHTe3a Jierkux siep. [Ipodnema ynpasisemo-
ro TEPMOSIACPHOTO CUHTE3A.

4. CamocrosiTejibHasi padoTa 00y4aroLuXxcs

[TapannenbHO M3yYEHUIO TUCLUILIMHBI «ATOMHAs U sifepHas GU3MKa» CTYyJEHThl paboTaroT
B y4eOHOM (PM3UYECKOM MPAKTUKYME MO0 aTOMHOW (PU3KKE B paMKax y4eOHOW AUCHUIUTMHBI « DU3H-
YEeCKUH MPAaKTUKyM IO aTOMHOW U sJepHOM (u3uKe», mpuoOpeTasi HaBbIKU MPaBHIILHOIO IpOBeEJie-
HUS SKCIIEPUMEHTAJIBHBIX MCCIIEIOBAHUN, TPAMOTHOTO OOPAIICHUsI C U3MEPUTEIILHBIMU MPHOOpaMH
U U3MEPUTENILHON annaparypoi, 00paboTKH 3KCIIEPUMEHTAJIbHBIX JJAHHBIX.

[IpenycMOTpeHO B3aMMOJACHCTBHE NpPENogaBaTeb - CTYIEHTHI IMOCPEACTBOM HH(OpMa-
LIUOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH I OKa3aHUs KOHCYJIbTAllUH, IPOCMOTPA U OLIEHKU pe-
(bepaToB WM APYrux 3aTaHUN.

OrneHka KayecTBa OCBOCHMS IPOTrpaMMbl JUCLHUIUIMHBI «ATOMHAas U sjiepHas (U3UKa»
BKJIIOYAET KOHTPOJb CAMOCTOSITENILHOM pabOThI, TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH U UTOTOBBIN JK-
3aMeH.

Jlist TeKyImero KOHTPOJIsi 00yJaromuXcst IO TUCHUTUTMHE WCTIOIB3YIOTCS 3a/1aHuUs B BHJIE
TEOPETUYECKHX BOIPOCOB M THUIIOBBIX 33/ay, MO3BOJIIONIUX OLEHUTh 3HAHUS, YMEHUS U YPOBEHb
MpUOOPETEHHBIX KOMITETeHIINK. THITOBBIE 33Uy ISl TIPOBECHHS TEKYIEro KOHTPOJIS TPUBEICHBI
B kHure: CasenseB M. B. COopHuK BOIpocoB M 3aday mo obmei ¢usuke: yued. mocodbue. — M.:
Jlanb, 2013. — 288 c. u Uponos U.E. CoopHUK 3a1au 10 aTOMHOM U s/iepHOH (usmke. YuedHOe 1o-
coOue a1 By30B. 7-¢ u3nanue. [lepepaborannoe u gononHeHHoe. — M.: DHeproatomusaar, 1984. —
216 c. (cm. . 5 Paboueil mporpamMmbl AUCHMILIUHBL: CIUCOK OCHOBHOM JIUTEPATYphI).

Jlnst o0yueHHst MHBAJIMJIOB M JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU TpeAyCMaTpUBaeT-
csi obecrieueHne Y4eOHO-METOAMYECKMMH IIOCOOMSIMH B TICYaTHOM U DJIEKTPOHHOM BHJAX
(http://www.phys.msu.ru, http://library.sgu.ru/, yuebnas nuteparypa B Buae pdf ¢aitnos) no corna-
COBaHUIO C MPETI0/IaBaTeNIeM, BEYIIIIM 3aHSTHSI.

Coaepxanue caMOCTOATEIbHOH padoThI 00yYAKOLIUXCSH

Tabmnuma 4
Ne Buz camocrositensHOM paboTh Paspnensl mwm dopMa 0TYETHOCTH
/11 tembl P11
1 | U3yuenune teopernyeckoro marepu- | Moayuam 1-5 | Onpoc o kapToukam Ha JIEKIWH;
aja 1o KOHCIIEKTaM JICKIUH KOJUIOKBHYM.
2 | KoncniektupoBanue 1o yue6Hoi au- | Momyasn 1-5 | IIpoBepka KoOHcCIIEKTa IpenojaBa-
TepaType BOIIPOCOB, OrOBOPEHHBIX teneM. Omnpoc Mo KapToykam Ha
Ha JIEKIINH JIEKIIMH, HA ITPAKT. 3aHSATHH.
3 | lloaroroBka Kk mpakTH4eckuM 3aHsA- | Moayau 1-5 | [IpoBepka npaBUIbHOCTH peLICHUS
TUsM. PellieHue foMaIIHuX 3aJaHuu. 3aJ]aHUi, OITPOC MO KapTOUKaM U Y
nocku. OTYeT o TOMAaIlHUM 3aJaHu
M (110 HHIUBUAYAJTIbHOMY IpaduKy)
4 | BeimonHeHue nomManiHeil KoHTpoJib- | Moaysm 1-5 | IIpoBepka npaBUJIBHOCTH BBIIOJIHE-
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Ne Buna camocrositensHOM paboThI Pa3nensl unu dopma OTYETHOCTH
/11 tembl P11
HOM pabOTHI HUS pabOTHI.
5 | KCP (aymuTopHble 3aHATHA) Monayau 1-5 | Komioksuym.
Craya KOJUIOKBHUyMa IInceMeHHBIN onpoc

Tembl pedepaToB 1J1s1 CAMOCTOATENbHOI PadOTHI

1. TenioBoe uznydeHue peanbHbIX Te. [IpuHIMn 1eCTBUS TEMI0BU30pA.

2. ®opmyna Ilnanka u criekTpaibHOE pacnpeieneHnsi ”HTeHCUBHOCTH n3nydeHus Connua. M3me-
peHne MomHocTH u3iydeHus: CoiaHua.

3. Bayrpennuii poroappexr. Doroauonst u poroconporusnenus. [Ipodbaema OpicTponeiicTBue po-
TOJAETEKTOPOB U OTPaHUUYEHHE CKOPOCTHU Nepeaaun HH(OOPMAILIUK B ONITUYECKUX JIMHUSAX CBSI3U.

4. Ddpdext KomnToHa npu paccessHUA PSHTTEHOBCKUX JTy4deil Ha CBOOOIHBIX deKTpoHaX. JIazepbl
Ha CBOOOJHBIX AIEKTPOHAX.

5. AtomHas u saepHas (pu3MKa B IIKOJIBHOM Kypce (PU3HKH.

6. Jlazepbl 1 UX IPUMEHEHUE.

7. JIa3epHBIN 3TAJIOH METPA.

8. SlnepHblii MarHeToH bopa u mpUHIKI ¥ YCTPOMCTBO MarHUTHO-pe3oHancHoro Tomorpada (MPT).
9. TynuenbHbI# 3¢ ekt u npuHIUT pabOTHl TYHHETBHOTO MHUKPOCKOIIA.

10. Judpakuus peHTTeHOBCKUX JTy4el sl TMarHOCTUKU CTPYKTYPBI KPHUCTAIIIOB.

11. PenTrenoBckue cepuu, 3aK0H MO3JIU ¥ €ro MPUMEHEHUE U1 SJIEMEHTHOT'O aHaJIN3a B AJIEKTPOH-
HOM MHUKPOCKOIIE.

IIpumepHBIii IepeYeHb BONPOCOB VIS NIPOBEICHUS TEKYIIEro KOHTPOJIst

1) Chopmynupyiite 3aKOHBI H3ITy4EHHs a0COIIOTHO YEPHOTO Tela.

2) O0bsicHuTe OrpaHrueHHOCTh (popmyn Buna u Penes-/[xunca.

3) BriBenure ¢popmyna [1nanka u o6ocHyiiTe MOsENb.

3) OGocHyiiTe HEIOCTATOYHOCTh KJIacCU4YecKol Ghu3uku st o0bsicnenus poroaddexra. ['unoresa o
¢dorone. 3anuiuTe ypaBHeHHe DWHIITeHA U1 hoTodddekTa.

4) O6bsicaute 3¢ pext KoMnToHa npu paccestHUM peHTIT€HOBCKUX JIyuel U MOoay4uuTe Gopmyny u3
3aKOHBI COXPaHEHMs SHEPTUU M UMITYJIbCa B IPOLIeccax ¢ y4acTHeM (POTOHOB.

5) O6msicaute onbIThl Pesepdopaa mo paccesauto anbda-yactuil 1 000CHYHTE siFIepHAst MOJIETh
aToMa.

6) Harmummre ¢popmyny banemepa. @uzndeckuii cMbIc mocTossHHOM Punbepra..

7) HapucyiiTe sHepreTudeckuii CieKTp aToMa BO0poja U 00BIACHUTE €ro CcBs3b ¢ Teopueil bopa.
8) O6bsicHuTe onbIThl Ppanka u ['epia npu U3MEHEHUU TEMIIEPATyPhl TAPOB PTYTH.

9) O6bsacuute onbIT LlTepHa-I'epnaxa no oOHapykeHNI0O MArHUTHOIO MOMEHTA aTOMa U MPOCTpPaH-
CTBEHHOT'O KBaHTOBAHHS.

10) OOBsicHUTE PU3NYECKUI CMBICI CITUH-OPOUTATILHOTO B3aUMOJIEHCTBUS.

11) Yro mo3BossieT onpeAeanTh BpeMEHHOE U cTalmonapHoe ypaBHenus Ll penunrepa.

12) ®usndeckuii cMbICI TYHHEIBHOTO 3G (eKTa, Kak YCTPOeH TYHHEJIbHbIH MUKPOCKOII.

13) Hanumute ypaBuenue Hlpenunarepa s aroma BOI0po/ia U MEPEYUCIUTE KBAHTOBBIE YMCIa U
KaKoB UX (PU3NYECKUI CMBICII.

14) Pacckaxxure 00 OMBITH IO UHTEPPEPEHIIMU U TUDPAKIIUN SIIEKTPOHOB U MOJIEKYJISIPHBIX MTyY-
KOB. @U3NYECKHI1 CMBICII BOJIHOBOM (PYHKIIHH.

15) O6bacHuTE HU3NYECKHI CMBICIT COOTHOIICHUS! HEOTPEACTICHHOCTH JJIs1 KOOPIAUHATHI U UMITYJIb-
ca, 1JIsl DHEPTrUu U BPEMEHU.,

16) OOBsCHUTE MOCTPOSHUE TIEPUOINIESCKON CHUCTEMBI XUMHUUECKHUX dJIEMEHTOB MeH ieneeBa

17) Kakue cymecTByIOT THITBI CBSI3€ii MOMEHTOB JICKTPOHOB B aTOME.

18) B ueM otnuuMe 3MEKTPOHHOTO U SAEPHOTO MarHUTHOTO PE30HAHCA,
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19) B 4yeM 0COOEHHOCTH CIIJIONIHOTO M XapaKTePUCTUYECKHI PEHTT€HOBCKUX CIIEKTPOB.
20) O0BsicHUTE 3aK0H MO3JIH.

21) Ctpykrypa aToMHOro siipa. OCHOBHBIE CBOMCTBA IIPOTOHOB U HEUTPOHOB.

22) Dueprus cBs3u saep. dedexT macc.

23) SIBneHue paauoaKTUBHOCTU. 3aKOH PaJIMOAKTUBHOTO pacnaja. [lepuon nomy-pacnana.
24) Anba, 6eTa 1 raMma - pacra.

25) SnepHble peakuuu. JleneHue TAKENbIX U CUHTE3 JIETKUX SIJIEP.

HpI/IMepHLIi/i CIIMCOK THIMOBLIX 3a1a4 AJIS MIPOBCACHUA TCKYIIEI0 KOHTPOJIHA

Homepa TumoBsIX 3a1a4 1j1st MPOBEACHUS TEKyIIero KoHTpoJis u3 kauru: CasenseB M. B. COopHUK
BOIIPOCOB U 3aJ1a4 1o o011eit ¢pusnke: yuaed. mocodue. - Mockaa : Jlans, 2013. - 288 ¢. — URL:
http://e.lanbook.com/books/element.php?pll 1d=32823

Monayns Howmepa 3anau
KopnyckynsipHO-BOJIHOBBIE CBOMCTBA U3IIYy4EHUS 1.2,1.5,1.21,1.29
Anepnast Mmoniens atoma u Teopusi bopa 1.51, 1.55,1.59, 1.63
BonHoBEIEe cBOIiCTBA BelleCcTBA 4.4,4.14,4.22,4.24
KBanToBO-MexaHnyeckasi KapTHa CTPOCHUS U CBOMCTB aToMa 4.37,4.41,4.46,4.47

HpI/IMepr pelicHUuA 3a4a9 HA IPAKTUYCCKUX 3aHATHAX

Yacts A

1. Omnpenenure 3a7ep:KHUBarolee HAMpPsOKEHHE, HEOOXOIMMOEe A HpeKpalleHHs SMUCCHU
AJIEKTPOHOB C (POTOKATO/1A, €CJIU HA €r0 IMOBEPXHOCTh MAaeT U3Iy4YeHUE ¢ AIUHON BOIHBI 0,4 MKM,
a kpacHas rpanuna Gorosddexra 0,67 MxM. [locTosunas [Tnanka 6,63-10* JIx-c, ckopocTh cBeTa B
Baxyyme 3-10® m/c. OtBer npencrasbTe B eaununax CU u OKpyriiuTe 10 COTHIX.

MaHo: Pemenne:
A =0,4 MM =4-10"m c 02
Aep = 0,67 MrkM = 6,7-10"'M dopmyia DitHiTeitna s porosppexra:h— = A + WA
h=6,6310 JIc-c A
c= 3;)1 0% m/c h% = A+eU,. [Ina xpacHoii rpanuipsl Gorospdexra
Us—1
I 1
c h{xx] 6.63-107 -3-108(4 110_7 "7 110_7j
h——=A, rorma U, - LR 2 =125(B).
}\'I{p |€| 1,6-10"
OTtBer: U;=125B

2. Yemy paBHa Macca pOTOHA PeHTI€HOBCKOrO M3JIy4eHHus ¢ JIuHOM BoaHbl 2,5-10710 M?
DOkr 2)3,8103kr 3)6,6:102xr 4)8,8103 kr 5)1,6-10"° xr

Hano: Pemienune:
AL=2,510""m
m—"1? ‘

c
OHneprus GoToHa: € = hx ; DHEPTHS U Macca CBSI3aHBI COOTHOIICHHEM:

10


http://e.lanbook.com/books/element.php?pl1_id=32823

107 )
& = mc* Torna mc> = h%; orcroma M = ﬁ 6,63-10 =88-107" (xr).

A 3-10°-25-107

OTtBert: [4]

3. Ilydok ynpTpaduoNeTOBBIX Jydeill ¢ jutMHON BomHEI 1-107 M cOO6IIaeT MeTalIH4ecKo
oBEpXHOCTH 3a 1 cexynmy Hepruto 10 JIx. Onpenenuts cuiy Bo3HUKIIEro GOTOTOKA, ecau (o-
T03(deKT BbI3bIBatOT 1% nagaromux GoToHOB.

1)510'°A 2)6:-10™ A 3)7-10'°A 4)810°A 5)510° A

Hano: Pemenune:

A=10"wm e

Ar=1c¢ W=¢Ni, Ny =—, rne W - sueprus Bcex GOTOHOB B my4ke, N1 — aucio GpoTo-
W=10° JIx w

N> =0,01N, ¢

HOB B IIyuKe, € = hx — 3Heprus oJHoro GoToHa;

J-?

N, = Wh :N>=0,0IN;; J = Ag _ Gl = 001w

=8-107" (A).
hc At At hcAt W

OTtBerT: [4]

4. Mounocts nznyuenusi Connia 3,9-10%° Brt. Cumras ero U3JIyYEHUE MOCTOSHHBIM, HaWIU-
Te, 3a kakoe Bpemsa Macca ConHia ymenbiutcsa Basoe? Ilpunars maccy Connana 1,9894-10% xr,
ckopocTh cBeTa B BakyyMe 3-10° m/c. Pesynbrar npencrassre B Teparogax (1 Tepa = 10'?) u oxpyr-
JUTE 0 LIEJIOro YUCIIa.

Hano: Pemenue:

—20.1026
P=3,9-10" Br CBs13b Macchl U sHepruu: AE = Amc*, the AE = Pt, orciona Pt = Amc?
Am = M/2 M )
M =1,9894-10% xr L Am=" o 1=
¢ =3-10° m/c ’ 2° 2pP

1,9894-10% - (3-10%)°

t—2 t= 30 15)26 ) _ 2,3-10% (c) == 7-10" (;iet) = 7(Trner)

OTtBeT: t=7Tner

5. CKONbKO BO3MOXHBIX KBAaHTOB C Pa3jIMYHON dHEprueil MOXKeT UCIYCTHTh aTOM BOJOPOJaA,
€CIIM JIEKTPOH HAaXOAUTCS Ha TPeThel cTarmoHapHoON opoute?

D1 2)2 3)3 4)4 5)5

Pemrenne:
i n= 3
n=2
v n=1

OTtBert: [3]

6. Kakoe wHeumsBecTHoe sgpo X  obOpasyercda B  pesynbTaTe  sjepHOH  peaKkLUu
p+iB s a+a+X?

nyHe 2)3He 3%Li 4 ,p 5°H
11



Pemenue:
1 11 4 4 A
P+ sB— o+ 0+ X ;

A
Hcnonb3yst 3aKOH COXpaHCHHS SHEPTUH U 3aKOH COXPAHCHHUSI MACCBI, OIPE/ICISIeM X. A4=4,Z

=2.0910 éHe. OtBer:  [2]

7. Ha moBepxHOCTH MIomaasio 3 cM? 3a 5 MUHYT mazjaer ceT ¢ sHeprueit 20 Jx. Ompene-
JUTHh CBETOBOE JABJICHUE HA IMOBEPXHOCTH, €CIIM OHA: @) IMOJIHOCTHIO TOTJIONIAaeT Jy4H; 0) MOIHO-
CTBIO OTPAXKAET JIy4H.

Jlano: Peiuenue:
S=3cm?=310*m> h W
t=5wmua=300c a) MOJIHOE MOTJIONICHIE Ap = E ; py=—=74- 107" Ia.
W =20 JIx Stc
pg 9 0) p= X — umnynbc portoHa. [Ipu oTpakeHun U3MeHeHEe
h 2h
umiyibca porona Ap = —21. Takoii ke UMIYJILC IOJYYHUT 3e€pKano P3 = ‘Ap‘ = 7, ecmu N
, W WA
(OTOHOB, OTPaXKEHHBIX 32 EIMHMIy BPEMEHH Ha €IUHUILY ILIOIIAIM = E = Sthe
2h WA 2W _
py="——=—""—=148:10"Tla..
A Sthc Sthc
Orser: P3 =7.4107 a; D3 =14,8:107 Ila,

8. CkonbpKo rpaMMOB ypaHa ¢ aToMHOUM Maccoi 0,238 Kr/Moiib paciierisieTcs 3a CyTKH pado-
Thl ATOMHOM SIEKTPOCTAHIIMH, TEIIOBAs MOIIHOCTL KoTopoit 10° Br? JledekT Macchl IIpH JeIeHUH
ajpa ypana pases 4-107 kr. KIIJI anextpocranmuu cocrasiser 20%.

Jano: Pemenne:
M= 0,238 Kr/MOJIb A
=1 cyr = 86400 c Koaddunuent nonesnoro aeiicreust = —-, rae An=Pt, A;=E,
P=10°Br 4,
Am =4-1028 xr m
n=20%=0,2 T.. M= % E = (Amc®N;tae N = IV N, - gucno szep B Macce m.
et oy 1= M 100%
orma N = , OTCIOZIA
(Amc*)mN ,
PtM

m =47- 1073 kr = 4,7 1. OrBer: mi =471

Y Amc™N

9. DIIEKTPOH, YCKOPEHHBIH SIEKTPUYECKHM TONeM, TIPHOOPEN CKOPOCTh, TIPH KOTOPOi €ro
Macca CcTala paBHA YABOEHHOH Macce mokos. UeMy paBHA pasHOCTb TOTEHIMAJIOB, IPOHIEHHAS
snexTpoHOM? Macca mokos snekTpona 9,1-1073! kr, 3apsin snexrpona 1,6-10'° Kn, ckopocTs cBera B

Bakyyme 3-10% m/c. Pesynbrar npencrasste B MeraBosibTax (1 MB = 10° B) u okpyraure 1o gecs-
THIX.
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Hano: Pemenune:
mo=9,1-103! xr PaGota monst A = |e|U unmer Ha M3MEHEHNE KUHETHYSCKON YHEPTUH YaCTHIIBI
le| = 1,6:10"° Kn AEy = Ex— 0 = E¢; Ex = mc* — moc* = 2moc* — moc® =
c=3-10%m/c = moc?;
2
m.,c
2 _ "
U=7 ‘e‘U =myC ; U= ‘e‘ , Mo — Macca nokos, ¢ = 3-10% m/c.
2 -31 812
mye”  9,1-107 -(3-10%)
U = 0 =2 _19 = 0,51 (MB)
] 1,6-10
OTtBeT: U=0,5MB
10. Kaxkoe xonuuectBo Bojibl, B3sTOM 1pu 0°C MOKHO MEPEBECTU B Tap, €CIIM UCIIOIb30-

BaTh BCE TEILIO, BbLIENSONIEECS TP 00pa30BaHUM U3 IPOTOHOB U HEHTpoHOB 0,2 T renus? Pe3ynb-
TaT NPEACTaBbTE B TOHHAX (T) U OKPYIJIUTE O LIEJIOT0 YUCIIA.

Jlano:

t=0°C, T=273K Pemenne:

t= IOOOC’ T=373 K 3H€pFI/I$I, BBLACIAIOIIAACA ITPU O6paSOBaHI/II/I M3 IIPOTOHOB U HeﬁTpOHOB
mo=02r1=210%kr TelInsl, UJIeT Ha HarpeBaHue U mapooOpazoBanue Boabl £ = Q1 + O, T11e
M — 7 01 = ComeAT, Q2 = r my. E = Amoc? N,

nm, m,
N = _M NA =3,01-10*>. Torna Cgmg(TK —Tl) +rm, = Amgcz IY; NA ; Am, — nedeKT Macchl

2 2

sanpa renus. Am, = zmp, + nm, —my, z=2,n=2. Am.= 4.73-10% kr.

E
E=1310" Ix. m = ———=48-10° (xr) = 48 (1).
? C AT +r (&r) )

OtrBer: mz=48 1.

58
11.Kaxkast 4acTh aTOMOB PafHOaKTHBHOTO KoOanbTa 5, CO pacmamaercs 3a 20 cyTok, ecin me-
pHoOJI nosrypacnazna paBeH 72 cyTkam?

MaHo: Pemenue:
58 —t
27 Co Hcnons3yeM 3aK0H paJHoaKTHBHOI'O pacHaja: N =N, ,Tae N -
Y p p 0
=20 cyrox JHCI0 HepacnaBIIuXxcs aToMoB; N' = No — N — 9HCJI0 paclaBIINXCs aTo-
T=172 P P
— CyT ] -\ 1I1 2
N’ mo. N'=N,(1-e ™), A= T MOCTOSTHHAS PaJMOAKTHBHOTO pac-
— =9
N, majga aTOMOB.
! !
N _ At N —At
~=l-e —1-
N — JIOJISl paclaBIIMXCSl aTOMOB. ——— = e =0,175.
0 0

N!
OTtBerT: No =0,175

Yacte b

1. DnekTpoH B aTOME BOJIOPOJIa MOXKET HaXOAUTHCS Ha KPYroBbIX opouTax paguycamu 0,5-10-

13



8Mu2-10-8 M. Bo

CKOJIBKO pa3IMYyaroTCs YIIIOBbIE CKOPOCTH JIEKTPOHA Ha 3TUX opouTax?

Jano: Peiuenne:
r=0510%m g e‘ q e‘
rn=2-10%wm Fx = may; ay = O°r; F = ”—2 ; ”—2 = mo’r
) ‘ 471801’ 47I801’
q,€ q,\€
el _ morr,  (1); —o | mosr,  (2)
2 11 2 212
4me,r, 4ne,r,

Pa3znenum ypasuenue (1) Ha (2), nonyuum

n ®, (2-107°)°
, oTCrO01a — = i3 = 8
7, o, (0,5-107°)
OTBer: oi/o =8

2. Ha cKOJIbKO YBeNIMYHMTCS Macca MpYKUHBI jkecTKocThio 10 kH/M mpu ee pacTsokeHnn Ha
3 cm (1 kH = 10 H). Ckopocts cBeta B Bakyyme 3-10% m/c. PesynsTar npeacraBbTe B aTTOKUIOrpa-
max (1 akr = 1078 kr).

Jlano:
k=10 xH/™m
Ax=3cMm
c=3-10% m/c
m—?

Pemenne:
2 k - .xz
3akoH coxpaHenus sueprun Am-c” = > , OTCIOZIa
k-x* 10*.9.10™
Am = W = 5910 = 50 (axr)
. C . .
OtBeT: m =50 akr

3. C momoinsto kamepsl Bunbcona, nomemennoit B maruutHoe nosie 0,01 Tn, Habmogaercs
YIOPYroe paccessHue O-4acTHIhl HAa HEMOJABIKHBIX siipax neurtepus. Haiiaure HauampHYIO SHEPTHUIO

O-9aCTHIIBI, €CIIH

paauychl KpHUBHU3HBI HAa4YaJbHBIX YYACTKOB TPACKTOpUU sipa JIEUTEpUs U O-

YacTHUIIbl TIOCNIE paccessHus okazaiauch paBHbIMH 0,1 M. O6e TpaeKTOpuH JeXaT B MIIOCKOCTH, Mep-
TeHIUKYISPHON JTMHUAM MHIYKIMKM MAFHUTHOTO mois. Macca mpotoHna my = 1,67-1077 kr, anemen-
TapHbIi 3apan gp = 1,6-107" K. Cuurars Maccy o-4acTHIBI paBHOM 4my, 3apsan 2gp; Maccy sapa
neitrepust — 2mp, 3apsan gp. Pesyabrar npeacrasbTe B 3B (1 9B = 1,6-10"° JIx) u okpyraute 10 1e-

JIOTO YHCIa.
HaHo: Pemenmne:
B=0,01Tn
R=0,1m W, = WOZ + W, — 3aKoH COXpaHEHHs SHEPTHH
mp =1,67-10%" xr m.v2
gp=1,6-10"" Kn W, =—"—% _ 5Heprus o.-4acTHIIbI NOCIE PACCESTHHSI
mo. = 4my 5
= m,v BR
;]: _22652 Fr=may;,  q,Bvo, = “R %, orcroma VU, = 9o
= P m
q2=gp s ) )
Wo —? W' = m, | 4,BR _ (q,BR)" W - (¢,BR)
o2 2m, 2m, ! 2m,
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(4,BR’ _ (4,BR’ _(BR?(44, 4, |_(BR® 3 4, 3 (BRq,)

W(l = = _— =
2m, 2m, 2 \4m, 2m, 2 2 m, 4 m,
~192
_3 (,01-01 1,6_;0 ) _720B)
4 1,67-10
Otser: Wa="725B

4. Dueprus nokos snextrpona 0,51 MaB (1 MaB = 1,6-10" JIx). KakoBa ckopocTh 371eKTpoHa
nocie coodienus emy 3Heprur 1 MaB B yckoputene? Pe3ynbrar npeactaBbTe B THTAMETpax 3a ce-
kyuay (1 I'm/c = 10° m/c) u okpyrmute 10 cothix. CkopocTh cBeTa B Bakyyme 3-108 m/c.

MaHo: Pemenne:

Eo=0,51 MaB 5. .

E.=1M>B E:mc, E:E0+EK,

—2.108 m

c=3-10°m/c m= 0 = Eo = mo 2
(V]

v—7? 1—| =
c

E,+E. myc’ 1

2 2
v=c- I—KLJ =3-108\/1—( (;’fllj =2,82-10% (m/c) = 0,28 ("'m/c)

OTtBer: v=0,28 I'm/c

5. Ha mudpakimoHHyI0 penieTky najaeT HOpMajlbHO MyYOK CBETA OT Ta3opa3psigHON TpyOKH,
HAIMOJIHEHHOH aToMapHbIM BoopoaoM. ITlocTosiHHas pemerku 5-10* cm. C kakoit OpOMTHI TOIKEH
MEPEUTH FIEKTPOH HAa BTOPYIO OpOUTY, YTOOBI CHEKTPaJIbHYIO JIMHHUIO B CIIEKTpe 5-T0 MOpsaka
MO3KHO ObLIO HaOMIOAATh N0 yriioM 41°. [TocTosHAyt0 Pundepra npuuaTh papHoit 10967876 M.

HaHo: Pemienune:
_ 4
d=5-10"cm | 11 111
m=2 —=R —5-—5|; = -
k=5 m- n n m- R\
0 =41°

: dsin @
n—"7 dsinp=kA, orcroma A= P

1 1
"= k|1 5 =3

m®> Rdsing |4 10967876 -5-107* -sin 41

OTBeT: n=3

15



6. B pesynbrare peakuuu CIUsSHUS HEMOABMXKHBIX siep AenTepus (3apsan sapa Z =1, macco-
Boe uucio A =2) u tputus (Z = 1, A = 3) oOpa3yercst HOBoe sA1po ¥ HeUTpoH. OnpeneTuTe KUHETH-
YECKYI0 JHEPrui0 HEUTpoHA. 3aBUCUMOCTBIO MAaCChl OT CKOpPOCTH TmpeHeOpeub. [IpuHATH:
1l a.e.m. =931,49 M»sB; wMacca aroma aeitepus — 2,0141 a.e.m.; Macca aromMa TpUTHS —
3,01605 a.e.m.; macca aroma renus — 4,00260 a.e.m.; macca Heiitpona — 1,00867 a.e.m. Pe3ynbrar
MIpPe/ICTaBbTE B METa’IeKTPOH-BOJIBTAX U OKPYTIIUTE JI0 LIETIOT0 YUCIIA.
MaHo: Pemenune:

2 3
1H; 1H H+ H—) He+yH
my=2,0141 a.e.m.

Q = [my + Map — my — my] - ¢ — >HEprUs, BBIAEAAEMAs TP CIUSHUU s7IEp JeH-
myp = 3,01605 a.e.m.

TepUs U TPUTHS

mr = 4,00260 a.e.Mm. 0=17,5 (MaB)
mn = 1,00867 a.e.M. DTa SHEPrUs Paclpee/iIeTCs MEKy aTOMaMHK TeJIist U HEUTPOHA
EK.I’l - ? 0 = MVr — mnDn; mrOr = MyLVy

Bo3Bezem mocieHee BRIpaKEHUE B KBAIPAT
(mrvr)2 = (mnl)n)2

Omnpenenum cootHoteHue Exr/ Exn

2 2
mr mF_DF = mn mnDn ;mFEK.r = mnEKn
2 2
E. =B _4p  goom B =Lx o g—p +E -OF
"= . . rH B =7 B
E_ = 20 _4175 =14 (M3B)
' 5
OrtBeT: Exn=14 MaB

4.1. Tunsl KypcoBbIX padoT (IPOEKTOB)
He npexycmoTtpeno.

4.2. [lepeueHb y4eOHO-METOAMYECKOT0 00ecTeYeHusl 1JIsl CAMOCTOATEIbHOH padoThl
o0yuyarumuxcst

IIpodeccuonanbubie 6a3b1 JAHHBIX

Bba3bl nanabix THUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

IBC «YHuBepcurerckas 0u0anoTeKka oHIaitH» www.biblioclub.ru

Pecypc comepxut ydueOHHMKH, y4ueOHBIE MOCOOUs, MOHOTpapuH, MEPUOTUIECKUE W3/IaHMUs,
CIPAaBOYHHKH, CIOBapH, SHIMKIoNeIuU. B HacTosmee Bpems Bkitoyaer Oosee 130 Thic. HAaMMEHO-
BaHUH. Pexxum noctyna: Ji1sl 3aperucTpUPOBAHHBIX MOJIb30BATENCH.

OBC AI'Y Ha muargopme anmapaTHo-iporpamMmHoro kommuiekca OOO KV
http://adygnet.bibliotech.ru

Pecypc comep:kuT 31eKTpOHHBIE aHANOTH TPYAOB npenoaasareneit AI'Y. ObecneunBaeT 10-
CTYIl K HEOOXOIUMBIM NIl 00pa30BaTENILHOTO Ipoliecca M3laHusM. PexxuM noctyna: A 3aperu-
CTPHUPOBAHHBIX 10JIB30BATEIEH.

000 «Hayuynas 3yekTpoHHas oudaunorexka» (HIb) www.elibrary.ru

Poccuiickuii nHpOpMAIMOHHO-aHATUTHYECKUN MTOPTaNl B 00JIACTH HAYKH, TEXHOJIOTUU U 00-
pa3oBaHMs, B TOM YHCIIE dJEKTpOHHBIE Bepcuu 6osiee 3900 pocCHiicKiX HAyYHO-TEXHHUUECKUX XKYP-
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HAJIOB, U3 KOTOPBIX Oosiee 2800 xypHAJIOB B OTKPHITOM JIOCTYTIE.
MeskayHapoaHbie 0a3bl JAHHBIX HAYYHbIX U31aHUH

Web of Science https://apps.webofknowledge.com Hayxomerpuueckas pedepatuBHas 6aza
JAaHHBIX JKypHAIOB U KoHpepeHuuid. Pexxum nocryna: IP anpeca ynusepcuteTa

Scopus https://www.scopus.com/search/ — 3To HaykomeTpuueckas pedeparuBHas 6a3a JaHHBIX,
BxozsmIas B 6a3y nanueix SciVerse komnanuu Elsevier. SciVerse o0beMHAET B ceOe MaTepHalIbl U3
KOJUIGKIIMH PEICH3UPOBAHHOM NuTeparyphl SciVerse Scopus, COOpaHHS MOTHOTEKCTOBBIX CTAaTel
SciVerse ScienceDirect. Pexxum gocryna: IP agpeca yauBepcurera.

zbMATH https://zbmath.org/ PedeparnBnas 6a3a JaHHBIX IO YACTOW M MPUKIIATHOW MaTeMaTH-
Ke.

HNuTepHeT-pecypebl OTKPBHITOrO Aocryna (Open Access)
(MudopManimoHHO-IOUCKOBBIE (CIIPABOYHBIE) CUCTEMBI)
HNudopmanuonnas cucrema «EaumHoe OKHO goctyma K 00pa3oBaTe/IbHbIM pecypcam»
http://window.edu.ru/ Pecypc obecnieunBaeT CBOOOIHBIN JOCTYI K MHTETPAIbHOMY KaTajory oopa-
30BaTeIbHBIX UHTEPHET-PECYPCOB, K IEKTPOHHON OMOIMOTEKE yUeOHO-METOJUUECKIX MaTepHAIIOB
JUIs 001IeTo U Mpo(ecCHOHATLHOTO 00pa30BaHus M K pecypcaM CUCTEMBI (efiepalbHBIX 00pa3oBa-
TEJIbHBIX TOPTAIOB, O0BEAUHSIET B €IMHOE HH(POPMAITMOHHOE TPOCTPAHCTBO AIIEKTPOHHBIE PECYPCHI
CBOOOJTHOTO JI0CTYMA JJI BCEX YPOBHEH oOpa3zoBanus B Poccuu.
YHuBepcurerckas uHpopmannonnas cucrema Poceus uisrussia.msu.ru

IIpumepHbIi NepevyeHb BONMPOCOB K IK3aMEHY

1. DHepreTHueckue XapaKTEPUCTUKU HU3Iy4EHHUsS Teljla: CIIEKTpalibHas MCIycKaTelbHas CHocoO-
HOCTb (WJIM CIEKTPaJIbHAsA IJIOTHOCTh SHEPIETHYECKON CBETUMOCTH) R, ., MHTErpajbHas UCITyCKa-

TeJIbHAs CIOCOOHOCTD TeJa WIIN €0 SHEPreTHUecKast CBeTUMOCTh R, , CIIEKTpasibHasl MOTJI0IATeb-
Has CIIOCOOHOCTB Tena A, , MHTErpajabHas NOIJIOIATENIbHAsS CIOCOOHOCTE Teaa. AOCOMIOTHO 9€Ep-

HOE TeJo.
3axon Kupxroga. Yausepcanbnas ¢pyukuus Kupxroda 7, ..

2

3. 3axon Credana—bonbsimana. ['paduku 3aBucumocTs  oT 7'1 OT V.

4. 3akoH cmemenus Buna. ®opmyna Buna. ['paduxu 3aBucumoctu ot 71 OT V.

5. ®opmyna Penes—/xunca. YiapTpaduonaeroBas karactpoda.

6. ®opmymna [1nanka u e€ cBa3b ¢ 3akoHOM Credana—bonbiimMana, Buna u Penes—/[xunca.

7. llpuMeHeHus Ha MPAaKTHUKE 3aKOHOB M3ydeHus. [Iupomerp.

8. ®otorddekrt. Bunsl poroaddexra, BonbramnepHas xapakrepuctuka (BAX).

9. OcHoBHbIe 3ak0HBI GoTod(hdekra. Popmyna DitHmTeitHa 111 PoToddhdekra. KpacHas rpanuna
dhoTodrddexra.

10. 3axonsl Cronerosa s porodddekra. [lpumenenue potorddexra Ha MpaKTHKE.

11. KBanT cBeta (hoToH). DHEprus, Macca U UMIYJIbC POTOHA.

12. D dext Komnrona. KomnroHoBcKast ATMHA BOJIHBIL.

13. Moaenu atomoB. OnbiT Pesepdopra.

14. Monens aroma Bojiopoa o reopuu bopa. boposckuii paanyc opouTsl, sueprus aroma. I[locro-
saHasi Punbepra.

15. Iloctynatsl bopa. 3akoHOMEpPHOCTH B aTOMHBIX criekTpax. O600ménHas Gpopmyna banemepa.

16. OneiT ®panka u ['epra. JlokazarensctBo 1 1 2 moctynaros bopa.

17. DneMeHThl KBaHTOBOM MexaHuku. ['unoresa ae bpoitns. /[nmHa BOIHBI YCKOPEHHOTO AJIEKTPOHA.
[Tonreepxkaenune runotessl ae bpous.

18. qudpakuus snextpoHoB. OnbiTsl [leBuccona u Jxepmepa.

19. ®usnueckuit cmpici BoiH e bpoiinsa. @a3oBas u rpynnoBas CKOPOCTb BOJIH.

20. CootHomenue HeomnpenenéuHoctei [ elizendepra.
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21.

22.

23.
24.
25.
26.
27.
28.
29.

[ToHATHE O BOJTHOBOM (PYHKLIUH, BEPOSITHOCTH, aMILTUTY/bI BEPOSITHOCTH, IIOTHOCTH BEPOSITHO-
CTH.

ATOoM BozmopoJia 0 KBaHTOBOH MexaHuke. Otianune ot Teopun bopa. CesizaHHOE U cBOOOIHOE
COCTOSIHME B aTOM€E. Y POBHH SHEPIUU.

Omnpit ['epnaxa u llrepHa.

[TpyHIMI HEPA3NTMYUMOCTH TOKIECTBEHHBIX YaCTHII.

Cummerpus BoHOBOH (yHkuuu. depmuonsl. Bo30oHbI.

[Tpunumn 3anpera [Taynu. Pactipenenenue 21eKTpOHOB B aTOMAax IO COCTOSHUSIM.
IIepnonnueckas cucrema 31eMeHTOB MeHeneesa U €€ ToJIKoBaHue bopoM.

SnepHas ¢puzuka. CoctaB aTOMHOTO 1pa. Jledext Maccel. DHEprus CBA3U Apa.

SAnepHsle peakuuu. TepMosIepHbIE pEaKIUH.
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5. YueOHO-MeToAnYecKoe o0ecneyeHue TUCIUNINHbI

5.1. OcHoBHasI JIUTEpaTypa

Tabnuma 5.1
Ne HaumenoBanue, 6ubnmorpaduyueckoe
/11 OTMCaHUe
1 Muxaitno, M.A. Snepnas ¢usmka u ¢pusnka sneMeHTapHbix yactuin / M.A. Muxaiinos. -
M.: IIpomereit, 2011. -94 c. - URL:
http://biblioclub.ru/index.php?page=book&id=108075
2 Cagenbes, 1.B. Kypc o6mieit pusuku / N.B. Caennes ; moxa pex. JI.JI. EHkoBckoro. — M.:
Jlanb, 2019. — T. 3. Ontuka, aToMHas pu3MKa, (PU3MKa AaTOMHOTO SI7Pa M AJIEMEHTAPHBIX
yactuil. — 527 ¢. : ui. — Pexum nocryna: URL:
http://biblioclub.ru/index.php?page=book&id=483316
3 [TanieBa, }O.B. DnemenTsl aToMHOM U siaepHOU (u3uku: TecThl 1o ¢usuke / F0.B. Ilare-

Ba. - M.: bepmun : Hupexr-Meama, 2015. - 51 c. IBC: Pexum pocrymna:
http://biblioclub.ru/index.php?page=book&id=29818

5.2. JlonosiHuTEIbHAS JIUTEpaTypa

Tabauua 5.2

Ne
/o

HanmenoBanue, Onbmuorpaduieckoe onrucanmue

4

Uponos U.E. 3amaun no kBaHTOBO# (pusmke : cOOopHHK 3amau u ynpaxHenuid / U.E.
Wponos. — 6-e u3na., anekrpoH. — Mocksa : JlaGoparopus 3nanuii, 2020. — 220 c. — Pe-
xuM nocryna: URL: http://biblioclub.ru/index.php?page=book&id=95482

MockaneB B.A. AtomHas u sigepHas pusuka: yueOHoe nocodue / B.A. Mockanes, I'.1.
Ceprees; Tomckuii nonurexuuueckuii yausepeuteT. — Tomck: U3a-Bo Tomckoro nosnu-
TEXHUUYECKOro ynusepcutera, 2014. — 121 c.

I'onosueB 10.®., Ten A.A. Kpatkuil kypc nekiuii no ¢pusuke aroMHoro siapa. — Tyna,
TI'TIN, 2011. - 101 c.

Hponos U.E. COopHuUK 3a1ay IO aTOMHON U sifiepHO pu3nke. YuebHOe mocodue Jist
BY30B. 7-¢ uznanue. [lepepaborannoe u pononHeHHoe. — M.: DHeproaromuzaar, 1984.
—216c.

Cagapos P.X. ®usuka aTOMHOrO siipa ¥ 3JI€MEHTapHBIX YacTHll. Y4eOHOoe mocolue s
neBy30B. — Kazans: llkona, 2008. — 208 c.

Uponos U.E. KantoBas ¢usuka. OcHOBHbIE 3aKoHBI : yueOHOe nocobue / U.E. Upo-
noB. — 7-¢ m3a. (91.). — M.: Jlabopatopus 3nanmii, 2017. — 261 ¢. — Pexxum gocryma:
URL: http://biblioclub.ru/index.php?page=book&id=462152

10

Hponos U.E. 3agaun mo obmeit ¢pusuke : yaebnoe mocooue / U.E. Uponos. — 11-e uzn.
(am.). — M.: Jlaboparopuss 3Hanmii, 2017. — 434 c. — Pexum pocryma: URL:
http://biblioclub.ru/index.php?page=book&id=462150

5.3. Pecypchl nHGOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEepHeT»

Tabmuna 5.3
J‘/f‘_’ Hassanue (agpec) pecypca
II/11
1 | http://www.youtube.com/ OnibITHI IO PHU3HKE
2 | https://www.youtube.com/playlist?list=PLCKtVY11kU05R0290onkTb40xXTD7M7WPp
Kypc Buneonexmuit CIIOI'Y. Anepnas ¢puzuka
3 | https://www.youtube.com/watch?time continue=12&v=wt7C3dfUP1c&feature=emb_logo
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Hassanue (agpec) pecypca

Knénor H.B. Kypc Buaeonekimii mo atromHoit pusuke

http://genphys.phys.msu.ru  Cepsep kadenpsl obmieit pusnku puzdaxka MI'Y

http://fizkaf.narod.ru =~ Kadenpa u naboparopus ¢puzrkun MOCKOBCKOTO HHCTUTYTa OT-
KkpeiToro oopazosanust (MHOO).

http://physics.fel.mirea.ru/old/upload/1258124998 Chast3 Zadachi_Zaochnoe.pdf 3aaep-
HoBckuil A.A., Tycnos 10.U., ®etucos 0 .K., Dxonomos H.A. Ontrka. ATomHas u siaep-
Has pu3uka. Puzuka yacth 3: YueOHOE MOocoOHe Mo PEMICHHIO 3a/1a4 110 (PU3UKE IS CTY-

JIEHTOB 3209HOT0 OTJICJICHHSI M YKa3aHUs 110 OpraHu3aIui y4eOHOro mporecca mo pusuke
Ha 3a09HOM oTneneHuu. — M.: MUPOA, 2009. — 78 c.

http://www.lib.tpu.ru/fulltext/m/2011/m14.pdf Ky3nenos C.1. CoopHuK 32124 110 pusuke
¢ pemeHusmu. CrienanbHasi TEOpUsl OTHOCUTEIBHOCTH, aTOMHAsL U siiepHast (pU3HKa:
yuebHoe ocooue / C.W. Kysuenos, T.H. MensaukoBa, E.H. CrenanoBa. — Tomck: U3n-Bo
Tomckoro nonurexHuyeckoro ynusepcurera, 2011. — 36 c.

https://elementy.ru/nauchno-
populyarnaya_biblioteka/430525/Udivitelnyy_mir_vnutri_atomnogo_vyadra MBanos .

Y IuBHUTENBbHBIN MUP BHYTPU aTOMHOTO sifipa. HayuHo-monynsipHast JeKUust 7151 IIKOJIbHU-
koB. DUAH, 11 cents6ps 2007 rona.

5.4. llepuoguueckue u3TaHus
Tabmuma 5.4.

HanmenoBanue

Kypnan «Duszmueckoe oOpa3oBaHUE B By3aX»
IBC: Ousnyeckoe obpazoBanue B Byzax. [Dnektponnslii pecypce]/ M.: Usmarensckuit
nom "M®O". Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=138985

XKykosa U.H., Mansix B.C., HekoTopble npuemsl co3aHus MPOOJIEMHBIX CUTYallUil MpH
pemenun pusnyeckux 3aaad B Byse // Tpyast @usnueckoro Obmecta PecriyOnuku Abi-
resi- 2011.- N 16.- C. 1-10 (http://fora.adygnet.ru).

http://nuclphys.sinp.msu.ru/ SAnepuas ¢uszuka B MurepHete. IlpoekT kadenpsl oOmiei
anepHoi pusuku ¢usmdeckoro daxkynprera MIY ocymecTBisercss NpU TMOAJIEPKKE
HUNAD MTI'Y.

https://www Kkapitza.ras.ru/~glazkov/teaching/atomic.pdf I'maskos B.H. AtomHuasa u
anepHast pusuka. M.: 2016. 204 c.
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6. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Tabnuna 6.
Ne  (Buabl yueOHBIX 3a-
N Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
n/n  |HATHI
3 4
1. Jleknmonnele 3aHsA-  |1. Mcnonb3yercas MyJabTUMEAUHHBIA MTPOEKTOP C SKPAHOM IS Jie-
TUS. MOHCTpPALMU MPE3CHTAM U MoKa3a (parMeHTOB Y4eOHBIX (HIIb-

MOB JIJIsl HArJISAHOCTH M MHULIMMPOBAHUS MTPOOJIEMHOTO 1UAaJIora.

2. Ucnonw3yetcs obopynoBanue kabuHera (DU3HKU IS JICKIIHOH-
HBIX J€MOHCTpPALIUH.

2. [TpakTudeckue 3aHsa- |1. PaboTa B MabIX Tpymmax no KapToukaMm (Texrono2us pazHoypos-
THA. He6020 00yUeHUsL)

2. CryzneHTaM INpeasaraloTcs MHAMBUAYaJIbHbIE 3aJJaHUsI HA MOUCK
KOHKpeTHO! uHpopManuu B cetu VHTEpHET, a Takke UHAUBUIY-
aJIbHbIE 3aJJaHUs, JJI PELICHUs] KOTOPBIX HEOOXOAMMO UCIOIb30Ba-
HUE MAaTeMaTUYEeCKHX CHCTEM (HampuMep, JJIs BBHIIIOJIHEHUS aHAIH-
THYECKUX PACUYETOB, PEIICHUH ypaBHEHUH, MOCTPOCHUS TrpadukoB
(GbyHKIUH pacnpeneneHuii u ap.)

4. CamocrosiTenbHas pa- |[KoHcynbTHpOBaHHE U IPOBEpKa JOMAIIHUX 3aJaHUM MOCPEICTBOM
6ota ANEKTPOHHOW TMOYTHI, MCIOJIH30BAHUE CUCTEMBI IUCTAHIIMOHHOTO
ob0yuyenns Moodle, mpoBeneHust BuneokoHpepeHuii B Zoom, Dis-
cord, TrueConf.

7. MeToauueckue PEKOMEHIAUHU NPpENnoAaBaTe/Ii0 U METOAUYECCKUEC YKA3aHUA OﬁyqalOIIII/[MCﬂ
Mo JUCHUIIJIMHE

7.1. MeTonnyecKue peKOMEeH/IALHM MPenoaaBaTe/ o

OcoOeHHOCTH Kypca U METOJUKH IpernojaBaHusl.

I'maBHas 3agauya Kypca- co3laHue (yHIaMEHTaJIbHOM 0a3bl 3HaHUM, HA OCHOBE KOTOPOH B
JabHENIEM MOYKHO pa3BHUBaTh OoJiee yriyOJIeHHOE U JeTaTH3UPOBAHHOE N3ydYeHUE (PU3UKHU B paM-
Kax IMKJIA KypcOB MO TEOPETUYECKON (PU3UKE U CTIEUATN3NPOBAHHBIX KypcoB. dusnueckast Teopust
BBIPAXKACT CBA3U MCKIY (1)I/ISI/I‘~ICCKI/IMI/I SIBICHUSIMU M BeJIMUMHAMM B MaTeMaTHYECKOM (1)OpMC. ITo-
3TOMY Kypc ob1elt ¢pusuku (paszaen «MoinekynsipHas Gu3rka» B TOM YUCIIE) UMEET 2 acleKTa:

1. KYPC ABJIACTCA SKCIICPUMCHTAJIIBHBIM U JJOJDKCH O3HAKOMHUTDL CTYACHTOB C OCHOBHBIMU METOJaMU
HaAOJIOACHNUS, U3MEPEHUS U SKCIIEPUMEHTHPOBAHMUS, IOITOMY JIOJDKEH CONPOBOXKAATHCS (pU3NUe-
CKMMHU ACMOHCTpalsIMU,

2. Kypc JIOJDKEH MPECTaBIATh co00i (PU3NYECKYI0 TEOpUIO B JIeKBaTHOM MaTeMaTHUecKoi dopme
" JOJDKCH HAYUUTh CTYACHTA UCIIOJIB30BATh TCOPECTUYCCKNEC 3HAHM.

Ha marepuan qucuurmael «MosekynsipHas (U3KMKa» OMUPAIOTCS CIeTyIOIUe TUCIUILIU-
HBI: «JIEKTPUYIECTBO M MarHeTU3M», «ATOMHas U AfepHas GU3NKa», «ACTpodu3nka.

OpnHoil u3 3ajau npenojaBares, BEAYIIEro 3aHATHs M0 JUCHUIUIMHE «ATOMHAs U sJepHas
CbI/ISI/IKa)), SIBJISICTCA BI)Ipa6OTKa Y CTYACHTOB IMOHUMAHHWA Ba>XHOCTH M TMOJIC3HOCTHU 3HAHUA AUCIU-
TUTMHBI 17151 TOCTIEIYIOIIETro N3y4eHUs! OOIIeHayYHBIX U ClIeMUalbHBIX AUCHUIUIMH. Obmas ¢u3nka,
9acThI0 KOTOPOH SIBIISIETCS pas3ziel «ATOMHas W sifiepHasi GU3UKay, SBISETCS CPEICTBOM PEIICHHSI
MPUKIIAJHBIX 32/1a4 ¥ YHUBEPCATHHONH OCHOBOMW JIJISl TEXHUYECKUX PA3/IEOB HAyKH, a TaKXkKe COJep-
KHT DIIEMEHTHI 0O1IEH KyJIbTYpHI.

Meroamueckas MOJIeNIb MPENOAABAHMS TUCIUIUIMHBI «ATOMHAsA WU saepHas (pu3nKa» OCHO-
BaHa Ha MPUMEHEHNH aKTUBHBIX METOJIOB 00yueHus. [IpuHumaMu opranuzanuu yaeOHOro mporec-
ca SIBJISIOTCSL:
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- BBIOOpP METOJIOB MPEMNOJaBaHUs B 3aBUCUMOCTH OT Pa3IUYHBIX (DaKTOPOB, BIMSIOIIMUX HA OPTraHU-
3aluI0 y4eOHOro mpolecca;

- 00beIMHEHNE HECKOJIBKUX METOOB B €AMHBIN MPENoJaBaTeIbCKH MOIYNb B LIEJSX IMOBBIIICHUS
3¢ pexTUBHOCTH Tporiecca 00yUeHHUS;

- aKTHUBHOE y4acTue ciyliaresiel B yueOHOM mpoliecce;

- IPOBEEHUE NMPAKTUYECKUX 3aHATUH, ONPEAEIAIOIINX TPUOOPETEHUE HAaBBIKOB peIleHus MpooJie-
MBI;

- IpUBEJECHUE NPUMEPOB IMPUMEHEHHUS U3Yy4aeMOro TEOPETUYECKOr0 MaTepualla K peajabHbIM IMpaK-
THYECKUM CUTYaIUSIM.

[To yuebHOMY ITaHY MPEAYCMOTPEHO NMPOBEACHHUE JEKIMOHHBIX M MPAKTUYECKUX 3aHSTUH.
JIeKMM YUTAIOTCS C MCIIOJIb30BAaHHEM HATJISAHBIX MOCOOMI M 3JEKTPOHHBIX MPE3CHTALUH, ¢ MpH-
MEHEHHEM MIPOOJIEMHOI0 METO/1a, CTUMYJIMPYIOIIEro M03HABATEIbHYI0 aKTUBHOCTh. B Hauane kax-
JIOTO MPAKTHYECKOTO 3aHATHS MPEIoaBaTellb OPraHu3yeT MOBTOPEHUE M3YUYEHHOTO Ha JICKIUU Ma-
Tepuasa 1o KOHTPOJIbHBIM BOIPOCAM K JJAaHHOMY NPAKTHUYECKOMY 3aHITHIO, BCIOMHHAET CO CTY/EH-
TaMH TOHATUIHBIN amnmapar, OCHOBHBIE (POPMYJIBI ¥ 3aKOHBI 110 TEME MpaKkTH4ecKoro 3anstus. [Ipu
BO3HUKHOBEHUU 3aTPYJHEHUN y CTYIECHTOB IpHU pPEIISHUH 3aJad IpernojaBaTesb NoApoOHO pa3ou-
paeT KaXIplid IIar pemeHus ¢ 00s3aTeIbHBIM BOBJICUEHHEM CTYICHTOB I'PYIIIBI B MPOIECC 00CykK-
JICHUS QJITOPUTMA PEIICHUs 3a1a4H.

Bce xorTpOIBpHBIE MaTepuanbl ((HOHI OLIEHOYHBIX CPECTB) MPEIOIaBaTeNb BBIACT U3 OaHKa
WHAMBUYAIbHBIX 33/laHUil U pa3JaTOYHbIX MAaTEPUATIOB CTPOrO B COOTBETCTBUM C KaJICHAAPHBIM
IJTAHOM.

B ycnoBusix mpeoOialaromiero TeopeTHueckoro o0ydeHHs 00S3aTeNIbHbIM YCIOBUEM s
(dbopMHpOBaHUS YMEHUI M HABHIKOB SBISIETCS YCBOSHHE TEOPETHYECKOTO MaTepHaja, Mo3TOMY BO-
IIPOCHl KOHTPOJISI JOJDKHBI IIPOBEPATH TOT TEOPETHUECKUI MaTepual, colepKaHue KOTOporo Impes-
CTaBIICHO B KOHCIIEKTE JIEKIIUM M YKazaHHOW juteparype. IlepedeHs paccmaTpuBaeMbIX BOIIPOCOB
10 TEMe MpernoiaBaTesb GOPMHUPYET BO BpeMs UTEHUS JIEKLIUH.

[To ypoBHIO CIIO)KHOCTH TIPEIYCMAaTPHUBAIOTCS CaMble pPa3IMYHbIE BONPOCHI, MPEaIoararo-
M€ BOCIPOU3BEJICHHE U 3aKpeIUIeHHE TEOPEeTHMYECKOro MaTepHualia, MPOBEPKY €ro OCMBICIEHUS,
BOIIPOCHI HAa 0000IIeHNEe, aHaIu3 U cuHTe3 U Jp. O0s3aTeNBHO MPEayCMaTPUBAIOTCS KOHTPOJIbHBIC
BOIPOCHI Ha MPOBEPKY YCBOCHUS ONPEENCHUI KIIOUEBbIX MOHATUH, 3HaHUE (PAKTOB, TEOPHiA, KOH-
HENIHHA, TO €CTh BCETO TOTO, YTO OMPEIEISIET OCHOBHOE CO/ICP)KaHUE TEMBI.

Bomnpock! 1 3amanust JUist KOHTPOJIS AOJDKHBI IO3BOJIMTE CTYAEHTAM CaMOCTOSITEIIBHO OIpe-
JeTTUTh YPOBEHb YCBOCHUS YI€OHOTO MaTepuala 1o TeMe, IPEACTaBICHHOTO B JICKIIUH, HA MPAKTH-
YEeCKOM 3aHATUH M yKa3aHHOM y4eOHOH TuTeparype.

Bonpocs! 11st caMOKOHTPOJISE MOTYT OBITH 3aMEHEHBI MHOTOYPOBHEBBIMH 3aIaHUSIMH.

Llenb OLIEHOYHBIX CPEJCTB- ONPENIEIUTh YPOBEHb YCBOCHUS TEOPETHUECKOT0 MaTepuaa:

1 ypoBeHb —peNpOXYKTHBHBIH, MMPEINOIaraliiii JHITs> BOCIIPOU3BEICHHE MaTepralia U BBIITOJIHE-
HUE 33JaHUi TT0 00pa3ILy;

2 ypOBEHb — PENPOAYKTUBHO-IIPAKTUYECKHUN, TIPEAITONATAOIINI OCMBICIIEHHE 3HAHUA U MX M CIIOJIb-
30BaHUs Ha IPAKTUKE;

3 ypOBEHBb — TBOPUYECKUH, JAFOIINI BO3MOKHOCTh MCIOJIB30BATh 3HAHMS HE TOJIBKO B CTaHAAPTHBIX
CUTYallUsX M U3BECTHBIX BUJAX JAEATEIbHOCTH, HO U B HOBBIX, paHEe HE3HAKOMBIX.

CamocTosTenbHas paboTa CTYJIEHTOB BIIE€TCS BakHeel GopMoit opranuzanuu yaeOHoro
nporecca. OHa o0siazjaeT OrpOMHBIMU BO3MOKHOCTSIMU 1O (POPMHPOBAHUIO MHTEpeca K y4eOHOH,
HAYYHO-HMCCIIEIOBATENBCKON U MPOGECCHOHATBHON AEATENbHOCTH, 3aKIIaIbIBAET OCHOBBI Pa3BUTHS
CIOCOOHOCTEH, MOMOTaeT YriayosaTh TeOpeTHUYecKue 3HaHUs, (HopMUPOBATH HEOOXOIUMBIE KOMIIE-
teHIH. K caMocTosITeIbHOM paboTe CTYACHTOB OTHOCHUTCS KOHCIIEKTUPOBAHNE YUeOHOM TUTepaTy-
pBI, IpOpabOTKa yueOHOr0 MaTepuaa 1Mo KOHCIEeKTaM, YUeOHOH W HaydyHOW JIuTepaType, U3yueHue
y4eOHOro marepuaia, MepeHeCeHHOI0 ¢ ayIUTOPHBIX 3aHATUH Ha CAMOCTOSATENIbHYIO MPOPabOTKYy,
HanucaHue pedeparoB, pelIeHHe 3a/1a4 U YIPaXXHEHUH, MOATOTOBKA K KOJJIOKBUYMaMm, 3adeTaM H
9K3aMEHaM, BBITIOJIHCHHE KYPCOBBIX pa0OT (COTJIaCHO y4eOHOTO IUIaHa) U JPYrue BUIIBI CAaMOCTOS-
TEJILHOW PabOTHI.
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7.2. MeToanuyecKkue yKa3aHusl 00y4aromuMcs 1o JUCHUIIHHE

[TpodeccrnonanbHas NOATOTOBKA B COBPEMEHHBIX BY3aX CTPOMTCS 110 NPUHIMILY «OT TEOPHU
K IIPaKTHKE», YTO co31aeT 6a3y /i ((OpMUPOBAHMS YMEHUN M HABBIKOB HA OCHOBE YCBOGHUS TeOpe-
TUYECKOro Marepuana. MIMEHHO 1mo3ToMy ciieayeT oco00oe BHUMaHHUE YAESATh KaueCTBY YCBOCHUS
TEOPETUUECKOI0 MaTepuraa.

Marepuan kax10i JIeKIUU JOHKEH ObITh IPOpabOTaH: JA0JIKHBI OBITh BBIJICJIEHBI OIpe/ielie-
HUS, TIOHATHSA, 3aKOHBI, TEOPEMBI U UX JIOKa3aTelabCTBa. JlOJDKHA OBITH YCBOEHA JIOTUYECKas CBA3b
3JIEMEHTOB M3y4eHHOr0 MaTepuaia. [lone3Ho enare OnopHbIil KOHCIEKT KaXKOU JIEKLIUH.

[Tpu nmapamiensHOM paboTe ¢ yueOHOU IUTEpaTypoil HeOOX0IMMO KOHCIIEKTUPOBATH MPOpa-
OaTbIBaeMblii MaTepHal ¢ 00s3aTelIbHBIM YKa3aHUEM HUCTOYHMKA MH(popMmanuu (ABTOp, Ha3BaHUE
yueOHHKa, HOMEp CTpaHHIBI). Bce HEMOHATHBIE MOMEHTHI CIIEAYET 0043aTelIbHO pa3o0paTh C Mmpe-
nojiaBaTeseM Ha 3aHsaTuu uiu B pamkax KCP.

[Tpu mOATrOTOBKE K MPAKTUUYECKOMY 3aHSATHIO CIIEIyEeT OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI U
PELIUTh AOMAaIHUE 3a/1a4l. 3aTPYJHEHUS C MOATOTOBKON K 3aHSTHIO TOBOPUT O HEJOCTATOYHO IUIy-
OOKOM IMOHMMaHUH TEOPETUYECKOTO MaTepHara.

[Tpuctynas x pemieHuro 3ajay, ciaelyeT IpOuYuTaTh COOTBETCTBYIOIIMI pa3jien JEKIUU WIN
y4eOHOTO TOCOOHS, OCMBICIIUTE OCHOBHBIC TOHSTHS, BBIIHCATh OCHOBHBIE (GopMyInbl ((HopMyIibi-
orpeiesieHus: U (OpMyJIbl- 3aKOHBI) U IIOCTAPAThCS 3AIOMHUTH 3TH MOHATUSA U (POPMYJIBL.

[lenecooOpa3Ho pelleHHE 3a7aud HauyMHaTh C aHaJIM3a YCJIOBUSI M PUCYHKA, MOSICHSIOLIErO
cojiepKaHue 3a/71a4d. BHUKHYB B CMBICH 3a/1a4M, CJIEyeT YCTaHOBUTH, BCE JIM JaHHbIE, HEOOXO01u-
MbI€ JUIsl pEIIeHUs 3a/lauM NPUBEACHbI B ycinoBuu. HenocTaromue nqaHHble MOKHO HalWTU B Tabiu-
Hax.

Cnenyer copMyaupoBaTh BCE YNPOUIAIOUINE MPEANOI0KEHUS, KOTOPbIE HYXHO CIeNaTh,
YTOOBI PEHIUTh JAHHYIO 337ady. YacTb U3 3TUX YNPOLIAIOIIMX MPEANOIOKEHUH yKa3aHa B TEKCTE
3aJ1a4M, 4acTh JOJKHA ObITh HEIIPEMEHHO C(POPMYIUPOBAaHA IIPU OTBETE.

Pemiats 3a1auy cieayet B 001IeM BU/JIE, T.€. BEIPA3UTh HICKOMYIO BEJIMUUHY Yepe3 BEIIMUUHBI,
3aJlaHHBIE B YCIIOBUU 33J]auH, a TaKXKe yepe3 PyHJaMeHTaIbHbIE KOHCTAHThI U BEJINYMHBI, B3SITHIE U3
Tabmul ¢pusudeckux BenuuuH. [locne nomyuenus padbouelt popMyisl Mosie3HO NPOBEPUTH €€ Ha J10-
CTOBEPHOCTH CJIEIYIOIIMMHU CIIOCO0aMMU:

1. ¢ moMoIbI0 pa3MepHOCTel (PU3MYECKUX BEIMYUH (HEPaBEHCTBO Pa3MEPHOCTEN JIEBOM M

npaBoi yactel paboueit (OpMyJIbl CITY>KUT SIBHBIM MPU3HAKOM HEBEPHOCTH PELICHHUS);

2. IpOBEpKOI MPUMEHUMOCTH paboueil GOpMyIIbl B YACTHBIX CITyYasX.

Jl1st mosrydeHust YUCIIOBOTO 3HAUYEHUSI UICKOMOM BEJIMYMHBI CIEAYET BCE €AMHUIIBI 3alaHHbIX
BEIUYMHBI BbIpa3uTh B cucteme CU. Ilpu 3anmcu 4mMcioBOro oTBeTa CleNyeT pyKOBOJCTBOBAThHCS
MpaBWJIaMU TPUOIMKEHHBIX BBIUHUCICHHH.

[Tone3Ho o1EeHUTH, I/Ie TO 1eNeco00pa3Ho, pa3yMHOCTh MOJNYYEHHOTO pe3yibTata. B psae
CIIy4aeB Takasl OLlEHKa MIOMOKET 0OHapYXUTh OLIMOKY B padoueil popMylie WK 1axe B BHIOpaHHOM
¢buznyeckoit MoaemH.
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8. Obecneuenue 00pa30BaTEILHOIO MPOLECCA /1Sl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/I0B

B xonme peanmuzanuu AMCHUIUIMHBI HCIOJB3YIOTCS CIEAYIOIIME JIOTIOJHUTEILHBIC METOJIbI
o0ydeHUs1, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXKYTOUHOM aTTeCTalliid O0yJarouxcs B 3a-
BUCUMOCTH OT UX WHIMBUIYaTbHBIX 0COOCHHOCTEH:

® ISl CIIETBIX M CTAa0O0BUISTINX:

- IeKIUH 0(hOPMIISIFOTCSI B BUJIC AJIEKTPOHHOTO IOKYMEHTA, JJOCTYITHOTO C TIOMOIIBI0 KOMITBIOTE-
pa co CIeHaTu3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHHUEM;

- NMIMCHMCHHBIC 3aJ[aHUs BBIMOJIHSAIOTCS HAa KOMIIBIOTEPE CO CIEIHAIM3UPOBAHHBIM MPOrPaMM-
HBIM 00€CIICYCHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHIMBUyaIbHOE paBHOMEpHOE ocBemieHue He menee 300 mokc;

- JUIsS BBINIOJHECHMS 3aJaHUsl MPU HEOOXOIAMMOCTH IMPEIOCTABISACTCS YBEIMUUBAIOIICE YCTpPOIi-
CTBO; BO3MOHO TaK)Ke MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPOWCTB;

- MUCHbMEHHBIC 33J]aHusT OPOPMIISIOTCS YBEITUUCHHBIM IIPUPTOM;

- DK3aMEH U 3a4€T MPOBOIATCS B YCTHOH (hOpMe WM BBIMOJHSIOTCS B MUCBMEHHOW (opMme Ha
KOMITbIOTEPE.

® JUISI TITYXHX U CIIA0O0CTBIIIAIINX

- IeKIUH 0(GOPMIISIFOTCSL B BUJIE 3JICKTPOHHOTO JIOKYMEHTA, JTMOO0 MPET0CTABISAETCS 3BYKOYCHIIH-
BaIOIas anmapaTypa WHAUBUIYAILHOTO TIOJb30BaAHUS;

- MMCHbMEHHBIC 33JJaHUS BBIMIOJIHSAIOTCS HA KOMITBIOTEPE B MTUCbMEHHOU (hopMme;

- 9K3aMeH U 3a4€T MPOBOJIATCS B MUCHMEHHOM (JOpME Ha KOMITHIOTEPE; BO3MOKHO ITPOBEICHUE B
(dbopme TecTUpOBaHUSI.

e JUISI JIUI] C HAPYIICHUSIMU OIOPHO-/IBUTATEIILHOTO arapara:

- TeKuH 0(OPMIISIOTCS B BHJIE JICKTPOHHOTO JOKYMEHTA, JJOCTYITHOTO C TTIOMOIIHI0 KOMITBIOTE-
pa co CrenranTu3upPOBAHHBIM MPOTPAMMHBIM 00eCTIEYeHUEM;

- MMACHMEHHBIC 33JIaHUs BBHITIOJTHSIIOTCS Ha KOMITBIOTEPE CO CIEIHAIM3HPOBAHHBIM TIPOTPAMM-
HBIM 00€ecTieYeHHEM;

- 9K3aMEH W 3a4€T MPOBOIATCS B YCTHOH (hOpMe WM BBIMOJIHSIOTCS B MACHMEHHOW (opMme Ha
KOMITBIOTEPE.

[Tpr HEOOXOMUMOCTH MPETyCMATPUBACTCS YBEIIHUCHUE BPEMEHU IS TTOJITOTOBKH OTBETA.

[Tpouenypa mpoBeneHUsI TPOMEKYTOUHON aTTecTaluu g 00y4JarolIuXcsl yCTaHABIUBACTCS
C y4€TOM WX WHIWBHIyabHBIX TCHXo(u3nmdecknx ocoOeHHocTel. [IpomexyrodHas arrectanus
MO>KET MPOBOAUTHCS B HECKOJIBKO TAIOB.

[Tpy mpoBeAeHUH TPOIECTYpPhl OICHUBAHUS PE3YJIbTAaTOB OOyUEHUS MpPeayCcMaTpUBACTCS
WCIMONB30BAHUE TEXHUYECKUX  CPEICTB, HEOOXOMUMBIX B CBSI3M C WHIUBUIYATbHBIMU
OCOOCHHOCTSAMH OOYYarOIIUXCS. DTH CPEACTBA MOTYT OBITh MPEAOCTABICHBI YHUBEPCUTCTOM, HITH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPE/ICTBA.

[TpoBeneHwe mporeypsl ONICHUBAHKS PE3YBTaTOB OOYUICHHUS JOITYCKASTCS C UCIIOIh30BAaHHEM
JUCTAHIIMOHHBIX 00Pa30BaTEIbLHBIX TEXHOIOTHUH.

Ob6ecneunBaercs AOCTYN K MH(QOPMAIIMOHHBIM U OuOIHMOrpadguueckum pecypcam B cetu Wn-
TEPHET IS KaXI0TO 00yJaromerocst B popMax, aIanTHPOBAHHBIX K OTPAHUYCHUSM HX 3I0POBBS U
BOCTIPHUATHS HHPOPMALIUH:
® 014 cuenvix U crabosudswux: B TIEYaTHON ¢opMme yBelndeHHbIM HpudTom; B (opme 3iex-
TPOHHOT'O IOKyMEeHTa; B (hopme ayaunodaiina.

® 0 enyxux u crabocaviuawux: B iedaTHo Gopme; B popme JIeKTPOHHOTO JOKYMEHTA.

e Ui OOy4aroIIMXCsl C HAPYUIEHUSMHU OIOPHO-JIBUTATENIBHOTO alnapara: B Me4aTHOW ¢opme; B
(dhopme IEeKTPOHHOTO JOKYMEHTa; B hopme ayauodaiina.

VY4yeOHble ayTUTOPUM JUISI BCEX BHUIOB KOHTAKTHOM M CaMOCTOATENbHOM pabOThHI, HaydyHas
OMOIMOTEKa M WHBIE TIOMEIICHUS i1l 00yUeHHUs OCHAIICHBI CTICIIHAIbHBIM 000pYOBaHUEM U yueO-
HBIMU MECTaMH C TEXHUUECKUMH CPEICTBAMU O0yUCHHS.
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9. MaTepuajibHO-TeXHHYECKOe ofecnedeHue JUCIUMINHBI

JIeK1IMOHHBIE ¥ MPAKTUYECKUE 3aHSITHUS MPOBOSTCS B ayJAUTOPUSX, PETOCTABISIEMBIX JEKa-
HaTOM (haKkysbTeTa B COOTBETCTBUU C paclucaHueM. Y4yeOHas ayIuTopus, 000py10BaHHAS KOM-
TJICKTOM MYJIbTUMEIUIHOTO 000pYI0BaHUs C IOCTYIIOM B ceTh IHTEpHET, HEOOXOIMMON MEOEIBIO
" nockoii. Hamyume nocku o0s3aTenbHO.

Jlexuuu COMPOBOXKIAIOTCS MPE3CHTALUSMU, TPEICTABIIIEMBIMU YE€PE3 METUATIPOCKTOP U UH-
TEPaKTUBHYIO JIOCKY WJIU TEJIEBU30P C BBIXOJIOM B ceTh MHTepHeT.

CryneHTaM mpeyiaraloTcs HIUBUAYAITbHBIC 3aJaHUs HA TIOUCK KOHKPETHON MH(POpMAIUHU B
cetu VHTepHeT, a Tak)ke MHAMBHUAYAIIbHbIC 3a/1aHuUs, JJISl PEUICHHUs] KOTOPhIX HEOOXOJUMO HCHOJIb-
30BaHME MAaTEMaTUYECKUX CUCTEM (Hampumep, AJIs BBIIOJHEHUS aHAIUTUYECKHX PAacueToB, pellie-
HUN ypaBHEHUI, MOCTPOCHUS rpaPuKOB PYHKIMHI pacpeaeieHuil u ap.).

Hcnonbs3yetcs o0opynoBanue kabuHeTa (GU3UKH JIIS JICKIIMOHHBIX JIEMOHCTPAIUH.

[Tpu opraHu3aiy caMOCTOSTENbHON PaboThl UCHOIB3YEeTCSl CUCTEMA AUCTAHLIMOHHOTO 00Y-
yenust Moodle.

[Iporpammuoe o6ecnieuenue 1K ayn. 3236, 329 u HoyTOyKa 715 Mpe3eHTalU:

JIunieH3MOHHOE TPOrPAMMHOE 0OECTICUCHHE

— onepanuonHas cucrema Microsoft Windows Professional 7 Russian Upgrade Academic
OPEN. Microsoft Open License No 48824880;

— oducHsIi maket nmporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044;

— CBOOOIHO-PaCcCIpOCTpaHsIEMOe MPOrpaMMHOE O0ecieueHue:

OpenOffice Impress.
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