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1. IlepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUS MO JMCIUIJINHE, COOTHECEHHBIX
C YCTAHOBJICHHBIMHU B 00pa30BaTeJbHOM MPOrpaMMe HHAUKATOPAMH JTO0CTHKEHUS
KOMIIeTeHI M

[To wuToram OCBOCHHS TUCIUIUIMHBI OOYYAIOIIUICS TOJDKEH JIOCTUYh CIEAYIOIIUX pPe3yJIbTaToB

oOyueHusI:
dopmupyemas KOMIETESHIIUS Kon u PesynbraThl 00y4eHuUs 10 AUCIMILINHE
(c ykazaHmeM K0/1a) HauMEHOBaHUE
HHAWKaTOpa
JTOCTIKEHUS
KOMIIETCHITNN
OIIK-1 Cnocoben npumensars | OIK-1.1. 3HaTh:
0a3oBble 3HAaHHSA B 00IaCTH OCHOBBI KBAaHTOBOH TEOpWH, KBAHTOBBIC YPABHEHHUS IBIDKCHHS
¢u3uku W paauoOPH3MKH U MHUKpPOYaCTHL, KBAaHTOBBIE CTaTUCTUYECKHE paclpeaeIeHus;
UCIIOJIb30BaTh ux B TPaHUIIBl MPUMEHUMOCTH KJIACCHYECKUX W KBAHTOBBIX MOJEINEH
npo¢eCCUOHATBHOM (hU3UYECKUX SIBIICHHI, CTPOCHHE DJICKTPOHHON 000JI0UKH aToMa,
JIeITeNIbHOCTH, B TOM YHCIIE B KBaHTOBBIE YHCJIa 3JICKTPOHA M aToMa, MX (U3MYECKUIl CMBICI,
chepe MeIarorndeckoi pOJIb 3JICKTPOHHOW O00O0JIOYKH BO B3aMMOJCUCTBHH aTOMOB C
NESTeTHbHOCTH; BHEIIHUMH TIOJSIMH; 3HAaTh OCHOBHBIC OSKCIICPUMCHTAJIbHEIC
tdakter:  poTordpdext, omnpiTel Dpanka u [epma, ombIT
Pesepdopaa, mmaHeTapHY0O MOJENb aToMa, 3aKOHOMEPHOCTH B
CIEKTpaxX aTOMOB, TU(PPAKIUI0 MHUKpodacTui, omblT LllTepHa U
I'eprnaxa, ssBIIEHNE CBEPXIIPOBOIUMOCTH M CBEPXTEKYUECTH; 3HATH
POJb BHYTPEHHETO CTPOCHUS BEIIECTBA (DIEKTPOHHONW 0O0OJIOYKH
atomMa) B (opMupoBaHMH €ro (U3UYECKUX M XUMHUYCCKHUX
CBONICTB; BKJaJ KBAaHTOBOW TEOPUMM B pa3BUTHE HAy4yHO-
TEXHHUYECKOro Iporpecca,
OIIK-1.2. YMeTh: IPUMEHATh COBPEMEHHBIM MaTEeMAaTUYECKUN ammnapar npu
MOCTPOSHHUU KOJIMYECTBEHHBIX MOJENeH (U3MYECKUX SIBICHUI U
MPOLIECCOB, YMETh PEIIaTh 33/1a4H 110 OCHOBHBIM T€MaM Kypca
OIIK-1.3. Brnanets:
HaBbIKAMU NPUMEHEHUS] KBAHTOBBIX  IPEJCTABICHUNA IS
OOBSICHEHUSI OCHOBHBIX SKCIEPUMCHTANBHEIX  (PaKTOB U
(hU3UIECKHX SIBICHHUH
OIIK-2 Cnocoben mpoBoauts | OIIK-2.1 3HaTh:
SKCIICPUMCHTAIBHEIC u OCHOBHBIC METOJUKH ITOATOTOBKH U TPOBEICHUS J1ab0paTOPHOTO
TEOpPETHICCKHE Hay4YHBIE SKCIICPUMEHTA B 00JIACTH aTOMHON (PH3UKHI
HCCIEeOOBAHUS 00bexToB, | OIK-2.2 VYMers:
cHcTeM u MPOLIECCOB, [IpoBomute  ¢dus3myeckwe  W3MepeHUs, o0pabaTeBaTh U
o0pabaThIBaTh u NPEJICTABISTh OKCHEPUMEHTANbHbIE JaHHBIE, COCTaBISATH U
NPE/ICTaBISTh 0opMIISITh OTHETHI 110 MPOBEEHHBIM IKCIIEPUMEHTaM
OKCIIEPUMEHTAJIbHBIC TaHHBIC, OIIK-2.3 Bnaners:
HaBBIKAMHU TPOBEJICHUs] (PU3NYECKOTO SKCIEPUMEHTA, HaBbIKAMHU
pelieHust 3a7a4 10 OCHOBHBIM TeMaM Kypca, HaBbIKaMH
COCTaBJEGHUS M O(QOPMIIEHHS OTYETOB IO  BBINOJHEHHBIM
IKCIIEPUMEHTaM




2. llesqb M MeCTO TMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHO NPOrpaMMbl

JucunniHa «ATOMHass W siiepHas ¢usuka» (4acth | «ATomHas QusnKa») OTHOCHTCS K
0053amenvHOoll YacT! pabovero yueOHOTo IyIaHa.

JucnurmuHa u3yvaercs Ha 3 Kypce B 5 ceMmectpe (uacmv 1 «Amomuas ¢uzuxa») u 6 6 cemecmpe
(wacmo 2 «Hoepnas usuxay).

Llenpro y4eOHOM IUCHUIUTMHBI SBISETCS ()OPMHPOBAHHME y CTYACHTOB HAYYHOTO (PU3MYECKOTO
MHUpPOBO33pEHUSI Ha 0a3e WU3Y4eHHUs CTPOCHHS OJIIEKTPOHHBIX OOOJIOYEK AaTOMOB M  IPOIECCOB,
NPOUCXOMAIINX B HUX, JJISI TOTO, YTOOBI MCIOJIB30BATh NOJTYYEHHBIC 3HaHUSI B CBOCH MPOQECCHOHATBHOM
JeSTeTbHOCTH.

Paznen «AtomHas ¢usnka» 3akaHUMBaeT IMKI AUCIMIUIMH «OOmas ¢usnka», B KOTOPBIX
paccMaTpUBAIOTCS, B OCHOBHOM, KJIACCHUYECKHE INpEICTaBlIeHUs (GU3NKU, U HAaYMHAET O3HAKOMIICHHE C
pe3ynbTaTaMy (PU3HMYECKUX SKCIIEPUMEHTOB U TEOPETHYECKUMU NPE/ICTABICHUSAMH B 00JIaCTH KBAaHTOBOMN
TEOPHH O CBOMCTBAX MUKPOOOBEKTOB U MAaTEPHH B IIEJIOM.

Jns OCBOGHHUS MUCLUILIMHBI HEOOXOAWMBI KOMIIETCHIIMH, HPEABAPUTENHHO CcHOPMHPOBAHHBIE B
paMKax H3y4eHHs CIEAYIOIIMX IUCHUIUIMH: MEXaHWKa, MOJEKYJsipHas (u3uka, SJIEKTPUYECTBO U
MarHeTu3M, OINTHKA, (DU3UYECKHH NPAKTHKYM, TEOpETHYECKas MEXaHWKa, MaTeMaTHYeCKUH aHaus3,
mddepeHnranbHble YypaBHEHHS, TSH30PHBIN aHAIN3 U BEKTOpHAs anre0pa.

UToObl MPUCTYNUTh K U3YYCHHIO pa3ziena olmeld Gu3suku «ATomMHas (QU3MKa» CTYIACHT JOJDKEH
3HATh OCHOBHBIC MOHSATHS M 3aKOHBI NEPEYNCIICHHBIX BBIIIE JUCIUILIHNH, YMETh HAXOIUTh IPOU3BOTHBIC
GyHKIMH W WX Tpelenbl, yMETb II0JIb30BaThCs pa3iokeHneM QYHKIHMA B psAl, YMETh pemaTh
muddepeHManbHpIe ypaBHEHHUsI C MPUMEHEHWEM TPaHUYHBIX M HAa4albHBIX YCIOBHH, UMETh HaBBIKU
HaXOXJCHUS HEONpPEICNCHHBIX W OINpPEIeNICHHBIX WHTerpaioB (yHKuuid. CTYZEHT JOIDKEH HMETh
IPEe/ICTaBICHNsT 00 OCHOBHBIX CPEICTBAX M3MEPEHUil B J1aOOPAaTOPHOM (PH3MYECKOM MPAKTHKYME, YMETh
MOJIb30BATbCsl M3MEPHUTEIBHBIME TPHOOpaMU B paMKax J1abopaTOpHOro (PHU3UYECKOTO MPAKTHKYMa,
UMETh HaBBIKH PACUETOB ITOTPEUIHOCTEH MPSIMBIX U KOCBEHHBIX U3MEPEHH.

OcBoeHue MaHHOTO pazfena oO0med (QU3UKK SBIAETCS O00s3aTEIBHBIM 3TAallOM IOJATOTOBKH K
U3y4YCHUIO pa3zenoB Teoperuueckoi ¢usukn («KBanToBas Teopus», «Du3nka KOHAEHCHPOBAHHOTO
COCTOSIHUS») M CHICTIHATIBHBIX JUCIUTUINH.

3. Coneprkanue padoueii mporpamMmbl (00beM TUCIUNJIMHBI, TUTIBI U BHIbI
YueOHBIX 3aHATHI, YUeOHO-MeToAn4ecKoe o0ecreYeHne CaMoCTOSTeILHOM
padoThI 00y4aKOIIUXCH)

Coneprkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.



4. ®oH OLEHOYHBIX CPEACTB MO JUCHUILIUHE

4.1. IlepeyeHb KOMIETEHUNH M WHAUKATOPOB JOCTHKEHHMSI KOMIETEHUHMH C yKa3aHUEM
COOTHECEHHBIX C HHMMH 3aIUIAHUPOBAHHBIX Pe3yJbTATOB O0y4YeHHMsl IO IMCUHHUILIHHE.
Onuncanue KpuTepueB U MIKAJ OLIEHUBAHUSA Pe3y/JbTATOB 00y4YeHHs 10 JUCHHUILIHHE.

Koxa u popmynupoBka KoMIeTeHIINH

OIIK-1 Criocoben npuMeHsATh 0a30Bble 3HAHUS B 00AaCTH (GU3UKU U paguo(U3UKH M UCIIOIB30BaTh UX
B IPO(eCCHOHATIBHOM 1€ TEIbHOCTH, B TOM YHCIIE B cpepe MeJarornyeckoil 1esTeabHOCTH;

OIIK-2 CnocobeH NpPOBOAUTH SKCHCPUMEHTAJIbHBIE M TEOPETHYECKHE HAy4yHbIE HCCIEeIOBAHUS
00BEKTOB, CUCTEM U IPOLIECCOB, 00pabaThIBaTh U MPEACTABIATh IKCIIEPUMEHTAIbHBIE JaHHBIE;

Kon u PesynbTaThl 00y4eHUs 10 TUCIUILTHHE Kpurepuu onieHUBaHUS pe3yNbTaTOB 00YYCHUS
HauMEHOBaHHE
WHIUKaTOpa 2 3 4 5
JOCTHKCHUS «He «Y 10BIETBO
«Xopoto» | «OTIUIHO
KOMITETEHI[UN YAOBIETBOPUTEIHHOY | PUTEIHHOY
OIIK-1.1. 3HaTh: Tloka3siBaer moaHoe|MMmeer 3Haer 3HaeT Bcé
OCHOBBI KBaHTOBOI TEOpUH, KBAHTOBbIC [HE3HAHUE MaTepuaja|3HauUTEIbH |[IOYTH
YpPaBHEHMSI [IBH)KEHUS MHUKPOUYACTHLL, |HIN HMEET|bIe BCE,
KBaHTOBEIC CTaTUCTHYECKHE|(PparMeHTapHbIE mpoOembl B |OIMYyCKaeT
pacupeneneHus; TpaHUIBI|3HAaHUA  HEOOJNBIIOH |3HAHWAX, HE3HAYHTE
MIPUMEHUMOCTH KJIaCCUYECKHUX H|4acTH Marepuana,|JoMyCKaeT |JIbHbIE
KBaHTOBBIX ~ MoOJeNicH  (PU3UYCCKHUX|IOMyCKaeT  TrpyObIe|CYIICCTBCHH |OIIMOKH B
SBJICHUI;  CTPOGHHE  AJIEKTPOHHOM |OIMOKH Bl€ OIIMOKH|OTBETaX
000JIOUKHM aToOMa, KBAHTOBBLIE YHCIIA B OTBETAX

9JIEKTPOHA M aToMa, WX (QHU3MYECKHUid
CMBICII, POJb AJIEKTPOHHOH 00O0JIOYKH
BO  B3aUMOJEHCTBUM  aTOMOB  C
BHEITHUMH TIOJISIMH; 3HATh OCHOBHBIE
9KCTIEpUMEHTAIbHbIE (axThI:
¢doroaddekr, onbrter Opanka u [epa,
omeir  Pesepdopma,  mmaHeTapHyro
MOJIeNIb aTOMa, 3aKOHOMEPHOCTH B
CHEKTpax aTOMOB, mudpaxnuio
Mukpouactun, oneir  llrepa wu
I'epnaxa, siBIICHHE CBEPXIIPOBOJUMOCTH
W CBEPXTEKy4YecTH; 3HaTh  pOJb
BHYTPEHHEr0  CTPOEHMs  BeLIECTBa
(37mexkTpoHHOW  00OJIOUKH aTtoma) B
¢dbopMHUpOBaHUU ero (QHU3UYECKUX U
XUMHUYECKHX CBOWCTB; BKJIaJ]
KBaHTOBOH TEOPHHU B pa3BUTHE HAYyYHO-
TEXHHYECKOTO Mporpecca,

OIIK-1.2. YMeTb:  npuMeHsATh  coBpeMeHHbIN|He ymeer VYMmeer, Ho| Ymeer, |[Ymeer B
MaTeMaTHIeCKHi amnmapart npu JIOITyCKaeT  |OOMYCKAaeT |COBEPIIEHCT
MIOCTPOSHUHU KOJIMYECTBEHHBIX 3HAYUTENbH |HE3HAUUTE |BE
Mozenelt  (pu3MYECKMX SABICHHH W bIe OIIUOKH |JTbHBIE
MIPOIIECCOB, YMETh PEmIaTh 3afadd Mo OIINOKH
OCHOBHBIM T€MaM Kypca

OIIK-1.3. Bnanets: IIpakTiuecku He Bmaneer Bnaneer, |Bmameer B
HaBBIKAMH TIPUMEHEHHUS KBAHTOBBIX |BIIAJICET ciabo, JIOITYCKAET |COBEPIICHCT
MPEACTaBICHANH AN OOBACHEHHA JOITyCKAaeT |HEe3HAYUTE |BE
OCHOBHBIX 9KCIEPUMEHTATBHBIX 3HAYUTEIbH |TbHBIC
(haKkToB N PU3NYECKUX SIBICHUI ble OIMOKH  |OMINOKH

OIIK-2.1 3HaTh: IToxaspiBaeT mnonHoe|MMeeT 3Haer 3HaeT Bcé

OCHOBHbBIC MCTOAWKHU IIOJATOTOBKM M|HC3HAHWC MATEpUaJia|3HAYUTCIbH |IIOYTHU
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MIPOBEICHUS 1a60PaTOPHOTO |HITH HMEET|bIC BCE,
9KCICPUMCHTA B OOJIACTH aTOMHOU|(pparMeHTapHbIC mpoOenbl B |IOIMYCKAeT
¢dusnku 3HaHHMS  HEOOJNBIION |3HAHUMX, HE3HAYHUTE

YacTH MaTepuana,|I0MycKaeT  |JIbHBIC

JIONTyCKaeT  TrpyObIe|CYIIECTBCHH |OIIMOKH B

OIIHUOKHU bl  OINMOKH|OTBETaX

B OTBETaX
OIIK-2.2 VYmeTs: He ymeer VYmeer, Ho| Ymeer, |Ymeer B
[IpoBomuTh (QU3MUECKHE WM3IMEPEHHUS, JOITyCKAaeT |HOMYCKAaeT |COBEPIICHCT
oOpabaTrIBaTh " MIPEICTABIIATh 3HAYMTENIbH |HC3HAYUTE |BE
9KCIIEPUMCHTAIbHBIC JIaHHEIE, bI€ OIIUOKH |JIbHBIC
COCTaBIATH U O(GOPMIATE OTYETH MO OIINOKH
MIPOBEICHHBIM IKCIICPUMCHTAM
OIIK-2.3 Bnanets: IIpakTuecku He Bnaneer Bnageer, |Bnameer B

HABBIKAMU TPOBEICHUS (PU3UUCCKOTrO|BIAJACET cinabo, JTOMTYCKAET |COBEPIICHCT
9KCICPUMCHTA, HABBIKAMH PCIICHHS JIONTyCKAaeT |HE3HAYUTE |BE
3aJa4 10 OCHOBHBIM TEMaM Kypca, 3HAYUTENbH |JIbHBIC
HABBIKAMU COCTABJICHUS M OPOPMIICHHS bIC OLIMOKU |OIIMOKH
OTYCTOB 10 BBITIOJTHCHHBIM
9KCIEPUMECHTAM

Kputepusamu onieHUBaHUA SBISIOTCSA OalUIbl, KOTOPBIE BBHICTABIIAIOTCS MPENOJaBaTEIeM 32 BUIbI
NEeSTEIbHOCTH (OLICHOYHbIE CpPEICTBA) MO HTOraM H3Y4EeHMs] MOoAyjell (pa3/ienoB IHUCLUUILIMHBI),
MEPEYUCIICHHbIX B PEUTUHT-IUIAHE JUCHUIUIMHBI (TEKYIIMi KOHTpoib — Makcumym 40 0amios;
pPyOSXKHBIH KOHTPOJIh — MakcuMyM 30 6ayutoB, moompuTeabHble 0amiel — MakcumMyM 10 6amioB) u 3a
OTBETHI 00y4aeMoro Ha 3K3aMeHe — MakcumyM 30 6asios.

[Ixana mepeBoa 6AJIOB pEUTHHTA B MATHOATUTHHYIO IIKAITY UTOTOBOM OIICHKHU IO AUCIHUIUIUHE

otT 0 10 44 GanyoB — «HEYAOBIECTBOPUTEIILHO

ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHOY;

oT 60 10 79 6aIoB — «XOPOIIOY;

ot 80 1o 110 GayIOB — «OTIIMYHON.

4.2. TunoBble KOHTPOJIbHbIC 3aJaHUSI MJIM WMHbIE MATepHAJIbl, HEO00XOAUMBbIE s
OLlEHUBAHMS Pe3yJbTATOB 00y4YeHHsI MO JUCHUIJINHE, COOTHECEHHBIX € YCTAHOBJIEHHBIMH
B o0pa3oBaTeibHOW  mporpaMMe  HMHAMKATOPAMH  JOCTHKEHMSI  KOMIIETEHIIUIA.
MeToauyeckne MaTepuasbl, ONpeAesION[He NPOUEIYPbl OLEHUBAHUS Pe3YJbTATOB
00y4eHUs MO JUCUMILJINHE.

Kon n Pe3ynbraThl 00y4eHuUs 10 TUCIUIIIMHE Or11eHOYHBIE CPECTBA
HaVMEHOBaHHUE
HHIIIKAaTOpa
JOCTHKEHHS
KOMITETEHIINN

OIIK-1.1. 3HaTh: IMuceMeHHast KOHTPOJIbHAS
OCHOBBI KBAaHTOBOH TEOpHH, KBAaHTOBBIE YpaBHEHHs IBIXKEHUsS | pabora

MHKpPOYACTHIl, KBAaHTOBBIE CTaTUCTHYECKHE pacrpenesenus; | Tecrt

TpaHUIBl TPUMEHUMOCTH KJIaCCHYECKMX M KBaHTOBBIX Mozeiei | Jlaboparophas pabora
(u3MYecKUX SABICHWH; CTPOEHHE JJIEKTPOHHONH 000I0YKH
aToMa, KBaHTOBbBIE YMCIIA DJICKTPOHA M aToMa, UX (U3HMYECKUH
CMBICII, POJIb DJEKTPOHHOW OOOJIOYKH BO B3aUMOJCHCTBUHU
aTOMOB ~ C  BHEUIHUMH  TOJSIMH;  3HaTh  OCHOBHbIE
JKCIIepUMEHTalbHbIe (QakThl: (oTodddekt, ombiTel PpaHka U
lepua, omeir Pesepdopna, mraHeTapHyO MOJAENb aToMa,
3aKOHOMEPHOCTHM B CIIEKTpaXx  arOMOB,  AM(PAKIHIO
mukpoyactun, onbeit Illrepma u  Tepmaxa,  siBIeHue
CBEPXIPOBOJIMMOCTH M CBEPXTEKYYeCTH; 3HAaTh  pOJb
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BHYTPEHHETO CTPOCHHsSI BEIIECTBA (DJCKTPOHHOW 000JOYKH

aroMa) B (OpPMHUpPOBaHMH €ro (GU3NYECKHX H XUMHUYECKUX

CBOIICTB; BKJaJ KBAaHTOBOH TEOPUH B Pa3BUTHE HAy4YHO-

TEXHHUYECKOro Iporpecca,
OIIK-1.2. VMeTh: MPUMEHATh COBPEMEHHBIN Maremarnueckuil ammapat | I[TuchMeHHas KOHTPOJIbHAS

OpH  MOCTPOCHHUH KOJMYCCTBEHHBIX Mojeneit Qusnueckux | pabora

SBIICHAN W TPOIECCOB, YMETh pPEIIaTh 3a7avyd 1Mo OCHOBHBIM | Tect

TeMaM Kypca JlabopaTopHast paboTa
OIIK-1.3. Bnanets: JlabopaTopHast paboTa

HAaBBIKAMHM TPUMCHEHHS KBAaHTOBBIX IPEACTABICHUI I

OOBSCHEHUSI OCHOBHBIX IKCIIEPHUMEHTANBHBIX  (aKTOB H

(hU3NIECKUX SIBICHHUH
OIIK-2.1 3HaTh: [MuceMeHHast KOHTPOJIBHAS

OCHOBHBIE METOINKA HOATOTOBKH " npoBeneHus | padora

71a00paTOPHOTO FKCIIEPUMEHTA B 00JIaCTH aTOMHOH (PH3HKH Tect

JlabopaTopHas pabota

OIIK-2.2 YMers: ITuceMeHHast KOHTPOJIbHAS

[IpoBoguts  Qu3Myeckne u3MepeHus, oOpabaTeiBaTh H | pabota

MpCACTABJIATL JKCIOCPUMCHTAJIBHBIC HTaHHBIC, COCTaBJIATHL U Tect

0opMIISITH OTYETHI 110 MPOBECHHBIM IKCIIEPHMEHTaM JlabopaTtopHast paboTa
OIIK-2.3 Bnanets: ITuceMeHHast KOHTPOJIbHAS

HaBbIKAMU NPOBEAEHUs (PU3NUECKOro IKCIIEpUMEHTa, HaBbIKaMu | pabora

peuieHuss 3ajlad 10 OCHOBHBIM TEMaM KypcCa, HaBbIKaMH Tect

COCTaBICHUS W O(OPMIICHHS OTYETOB IO BHIIOJHEHHBIM | JlaboparopHas pabora

9KCIIEPHMEHTaM

4.3 PedTHHI-ILJIAH THCHHUILIHHEI

PetiTunr—-nian JAUCHUIIIIWMHBI ITPCACTABJICH B ITPHIIOKCHHUHU 2.

IK3aMeHALIMOHHEIE OMJIEeThI

CrpykTypa 5K3aMEHaIIOHHOIO Ouera:
Bunem cocmoum u3z 06yx meopemuyueckux 60npocoa.

IIpumepHbie 6onpockl 015 IK3aMeHa:

1. KopryckynspHble CBOHCTBA 3J1€KTpOMarHuTHoro uzinydenus. @oroaddexr. Ippexr Komnrona.

2.BomnHoBBIE cBoMcTBa yacThi. I'mnoresa ae bpoins. Onsit JleBuccona u Jxepmepa. Judpakuns
HEUTPOHOB.

3.BonHOBBIE cBOMCTBa MUKpO- u MakpodacTuil. CBoiicTBa BomH ne bpoiins (BomHoBas (yHKIHSA,
¢bu3nvecKuit CMBICI BOJTHOBOH (PYHKIUH).

4. Tlpunuun HeomnpeneaeHHOCTH [ eiizenbepra.

5.CpenHue 3HaueHUs (U3MYECKUX BETUYMH B KBAHTOBOM MeXaHHMKE (KOOpAMHATA, HWMIIYJbC).
[TonsiTue oneparopa.

6.OnepaTopsl KOOpAMHATHI, MUMITyJbca. OOIee MpaBUIO HAXOXKACHUS ONEpaTOpOB B KBAaHTOBOMU
MexaHuke. OnepaTop MOJTHON YHEPTHH.

7.CobcTBeHHbIE COCTOSIHUS U (yHKIMHU. YpaBHeHue Llpeaunrepa it cTallMOHAPHBIX COCTOSTHUMA.

8.Uacrtuma B moteHIuanbHOU siMe. COOCTBEHHBIC 3HAYCHUS SHEPTUN JACTHUIIBI.

9.YacTuia B NOTEHIMATIBHOM siME ¢ OECKOHEYHO BBICOKMMH cTeHKaMu. COOCTBEHHBIE ()yHKIIHH.

10. IMorenuuanbHbIi Oapbep. TyHHENbHBIN 3 PeKT.

11. XomoaHast SMUCCHS JIEKTPOHOB 13 MeTailia. KoHTakTHAst pa3HOCTh MOTEHITNAJIOB.

12. 'apmonmnueckuit ocruuiarop. [Ipasuno ordopa. Hynesas sneprusi.

13. 3akoHOMEpPHOCTH aTOMHBIX CHEKTPOB Ha IpuMepe aroma Bojopona. O0oOmeHHas dopMyiia
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14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.

26.

27.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.

43.
44,

banbmepa. KomOuHannonHbIi npuanmn Putia.

OmnbiT Pesepdpopna mo paccesHuto anbda-yactull. SnepHas wmozens atoma . Dopmyna
Pezepdopna.

[Tocrynatsr bopa. OnbiTel @panka u ['epua.

[IpaBuiio KBaHTOBaHUS KPYTOBBIX OpOUT.

DOnemeHTapHast 00pOBCKast TEOPHSI BOAOPOAONIO00HOTO aTOMa.

KBanroBas Teopus BogopoaononodbHoro aroma. Co0cTBeHHbIe (DYHKUMU U 3HAUEHUS SHEPTHUU.
KBanToBble uncna, ux ¢us.cMpici. BIpoKaeHHBIE COCTOSHUSI.

Knaccudukanus cocTosiHMI 3JIEKTpOHa MO MOMEHTY uMIiyibca. (Cxema 3HEepreTH4ecKHx
YPOBHEI aTOMa BOJIOPO/A M CHEKTp u3nydeHus. [IpaBuna ordopa o op6. KB. uuciy |.
Pacrnipenienenuie miIOTHOCTU B AJEKTPOHHOM oOJiake (Ha mpUMepe aToMa BOJIOpOAa).

Yder KOHEYHOCTH Macchl s1ipa B GopMyJsie SHEPTUU aTOMa BOAOPOAA.

N3oTonmueckuit casur. OnbiT KOpu.

ATOMBI IIETOYHBIX METAJIJIOB. Y POBHU DHEPIUU U CIIEKTDP U3JIYyYEHUS aTOMa HaTpPHsL.

Cnue snektpoHa. CrinH-opOuTaIbHOE B3aumoielicTBre. [IoHATHE TOHKON CTPYKTYPBI YPOBHEH.
OObscHeHne 1yOJIeTHON CTPYKTYpPBI CIIEKTPOB aTOMOB IIEJIOYHBIX METAJUIOB Ha IPUMEPE aToMa
HaTpus (TIaBHas, pe3kas, 1uddysHas u GpyHIaMeHTAIbHBIE CEPUN).

OpOuTanbHbIl MarHUTHBIM MOMEHT 3JIEKTPOHA [0 KJIacCHMYeCKOM Teopuu. ['mpomarHutHoe
otHoleHue. JlapMopoBa npeneccus.

Onprtel llTepna u I'epnaxa. [loHsTre TPOCTPaHCTBEHHOTO KBAHTOBAHMSL.

[TonHBIE MEXaHWMYECKMH W MArHUTHBIH MOMEHTBI 3JeKTpoHa. BreiBog akrtopa Jlanme ¢
MMOMOIIBI0 BEKTOPHOW MOJIEIIH.

Pesynprupyrommii (TIOJTHBIN) MEXaHUYECKUU MOMEHT 3JIEKTPOHHOU 000JI0YKH
MHOT'03JIEKTPOHHOT'O aTOMa. THIIBI CBA3€H 2JIEKTPOHOB B aTOMAX.

L-S cBsa3bp. KBanTOoBOE 4HCIO J MOJHOTO MEXaHUYECKOTO MOMEHTa aToMa. TepMbl aTOMOB.
MynpTUIIETHOCTh TEPMA. KOJIMYECTBO MOYPOBHENW TOHKON CTPYKTYPhI YPOBHS.
Pesynbrupyromuii (MOJHBINA) MArHUTHBIM MOMEHT aToMa. BeiBo dakropa Jlanne.
MarnuTtomexanndeckue 3¢ dexrsr. OnpiT DitHIITeHA 1 1e Xaaca.

D¢ ekt bapuerra.

Pacmennienue ypoBHel sHEpruu atoma B €1a00OM MarHUTHOM TOJIE.

Crnoxublil a¢dext 3eemana. PacuienyieHre TMHAN U3ITydeHUs.

[Ipocroii apdext 3eemana. Dpdext [lamena-baka.

[puamun Ilaynmu. CUMMETpUYHBIE M AHTHCUMMETPHUYHBIE BOJHOBBIE (YHKIUU. BO30HBI U
(epMHOHBI.

IIpasuna Xynna. IIpumepsl npuMeHeHus paBuiia XyHaa.

OnexTpoHHbIe KOHpuUrypamnuu. MneanpbHas cxema 3aroiHeHNs IEKTPOHHBIX 000JI0YeK.
IlepnoavYHOCTE XUMHUYECKHUX CBOMCTB DJeMEHTOB. Ilepuoauueckas cucreMa 3JIEMEHTOB.
3anoiaHeHue MEKTPOHHBIX COCTOSHUN B MEPBBIX TPEX MEpPHOAX.

[lepuonnueckas cucrema [[.M.MenaeneeBa. OTKIOHEHUs OT WACAIBHOW CXEMBI 3alOIHEHUS
o6omouek (3d- u 4d- mepexoiHbIC METAILJIBI, JAHTAHOM/IbI K AKTHHOM/IBI).

PenTtrenosckue criekTpsl. 3akoH Mo3sinn.

CBepXIpOBOANMOCTS.

CBepXTEeKy4YeCTb IeNusl.



Hpumep IK3AMEHAYUOHHO020 6usema:

MunucrepcTBO 00pa3zoBanus U Hayku Poccuiickoit @enepanuu
®I'bOY BO «bamkupckuii rocy1apcTBEHHbII YHUBEPCUTET»

DOU3UKO-TEXHUYECKUHA HHCTUTYT
Kadenpa obmieit puznku
3K3AMEHAIII/IOHHI>II71 BUJIET Ne 11

M0 TUCIHUIUINHE «ATOMHAs U siiepHas GusrKay, 4acth |
Hamnpasnenue 03.03.03 Paguoduzuka

[Tpoduns «{udpoBsie TeXHOTOTUM 00PAOOTKH HHPOPMALTIY

1. IToctynatel bopa. OnbiTel @panka u ['epua.
2. Cnoxublil 3¢pdext 3eemana. Pacuienienne ypoBHei sHepruu.

«Y TBEpKIAI0»

3aBeyromuii kadeapoi banananos M.X.
(moamuch) (®.1.0.)

B pamkax ucCHonbp30BaHUS MOIYJTBHO-PEUTHHTOBON CHUCTEMBI OOYYECHHUSI W OIEHKH yCIEBAEMOCTH
CTY/IGHTOB MTOTOBasl OLIEHKA 3HAHWH CTyJeHTa MO IUCHMIUIMHE MPOU3BOJIUTCS MO CyMMe OaioB,
MOJYYCHHBIX B PaMKax TEKYIIETO W PyOeKHOTO KOHTPOJS 3HAHWH, YMEHHH M HABBIKOB B TEUCHHE
ceMecTpa, 1 0ayIoB, MOJyUYEeHHBIX Ha K3aMEHe.

3a paboTy B cemecTpe CTyAeHT moiydaeT a0 70 OamioB 3a BBIMOJHEHWE 3aJaHUN B pamMKax
TEKYIIEro M pyOeKHOTr0 KOHTPOJIA W JAOHNOJHUTENbHO 10 10 OamnoB 3a pe3yiabTaThl ydacTHs B
OJIUMIINAJIE CTYIEHTOB Mo oOmiel ¢usuke. g gomycka K SK3aMEHY CTYIEHT JOJDKEH HaOpaTh B
ceMecTpe He MeHee 35 0auIoB M MOMYYUTh 3a4eT MO (PU3NYECKOMY MPAKTUKYMY.

MakcumanbHOE KOJIMYECTBO OAIIJIOB, MOJydaeMoe CTY/IEHTOM Ha dK3aMeHe, coctaBiiseT 30 6anios.

[TepeBon onenku u3 100-0anapHON B 4eTHIPEXOAUTBHYIO TPOU3BOAUTCS CIETYIOIIUM 00pa3oM:

- o4O — oT 80 1o 110 GamtoB (Bkirodast 10 moonpuTeNbHBIX 0aJIOB);
- xopoto — ot 60 g0 79 6amios;

- YIOBJIETBOPUTEIHHO — OT 45 10 59 6anos;

- HEYJIOBJICTBOPUTEIBHO — MEeHee 45 6auioB.

Kpumepuu OYeHuedHusi omeema HA 3K3dMeHe:

MakcumanbHasi orieHka — 30 0aIoB CKIJIAIbIBAETCS M3 OICHKU 32 OTBET HAa TEOPETUUYECKUE BOMPOCHI
Ounera (IBa BOIpOCa OLEHUBAIOTCA MAKCUMAalIbHO TO 9 OaljoB KaK[blid), U3 OIEHKH 3a pEIICHUE
3amaun (6 Oa’yioB) M OIIEHOK 3a OTBETHI HA JIOMOJHHUTENbHbIE BOMPOCH! (JBa BOMPOCA, OLIEHUBAEMBIX
Ka)KJIbIH B 3 0ajura MaKCUMAJIbHO).

3a oTBeTHI HAa BONPOCHI OMJIETa BHICTABJISIETCS
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- 15-18 6aanoB, eciu CTYICHT J1ajl TIOJHBIE, pa3BEPHYTHIC OTBETH HA BCE TEOPETHUECCKUE BOITPOCHI
ouera, MPOJEMOHCTPUPOBA 3HaHUE (HOPMYII, TEPMUHOIIOTUH, IIOHUMaHUE (PU3UUECKON CYTH SIBIICHUN
U JKCIIEPUMEHTOB, YMEHHUE IIOCIICOBATEIFHO W JIOTHYHO OTBEYaTh HA BOMPOCHI OWiieTa B 00OBeMe
PEKOMEHI0BAaHHOM JIUTEPATYPBL.

CryneHt 0e3 3aTpyJAHEHUH OTBETHJI Ha YTOYHSIOIIME BOIPOCHI MpEIoaBareis Mo MaTepraiam
ournera.

- 10-14 6an10B BBICTABJISAETCS CTYACHTY, €CIIM CTYJIEHT PAacKpbUl 0€3 Cepbe3HBbIX OMIMOOK 00a
TEOPETUYECKUX BOIPOCA, OAHAKO IMoKa3an mpodensl B 3HaHuAX 20-25 % oOwvema Ounera. He Ha Bce
YTOYHSIOIIME BOIPOCHI ObLIN TaHBI KOPPEKTHBIC OTBETHI.

- 5-9 GaioB BBICTABISIETCS CTYACHTY, €CIIM JaHBI OTBETHl HAa 00a TEOPETUYECKHX BOMPOCA B
ooveme 35-50 % ot mosHOrO OTBeTa. CTYACHTOM JOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAHUH OCHOBHBIX TIOHSATHH, 3aKOHOB U (DOPMYI, ONMMCAHUU OCHOBHBIX JKCIIEPUMEHTOB. CTYIEHT
HE JIaeT yJIOBJICTBOPUTEIHHBIX OTBETOB Ha YTOYHSIOIINAE BOIIPOCHI IO OHIIETY.

- 1-4 6anua BBICTaBISIETCS CTYACHTY, €CJIM OTBET HAa TEOPETUICCKUE BOTPOCHI CBUICTEIHCTBYET O
HETMIOHUMAaHUU W KpailHe HENOJHOM 3HAaHWUM OCHOBHBIX TOHSATHH, 3aKOHOB W IKCIEPUMEHTOB, HIIU
MOJIHOCTHIO OTCYTCTBYET OTBET Ha OJWH BOIIPOC ¥ JIOMYIICHBI CEPhE3HBIC OIMMMOKU M MPOoOebl MpH
OTBETE Ha BTOPOU Bompoc. Ha yTouHsoNMe BOMPOCH 10 OMIICTY HE MOJIyUYeHbI OTBETHI MM OTBETHI HA
HUX B KOPHE OIIMOOYHBI.

IIpumepwl 3a0a4 K 3K3aMeHY:

1. Jns mpekpamenust (Goroaddexra, BBHIZBAHHOTO OOJIYYEHHEM yIbTPA(HUOJIETOBBIM CBETOM
IUIATUHOBOM IUIACTUHKH, HY)KHO IHMPHIOKHUTH 337 KUBAIOIIYI0 pa3sHOCTh noteHuuanos 3,7 B. Eciu
IUIATHHOBYIO IUIACTUHKY 3aMEHUTh APYroil IUIACTUHKOM, TO 3aJ€p’KUBAIOILYI0 Pa3HOCTb ITOTEHLUAJIOB
npUaeTcs yBeIHuuTh 10 6 B. Onpenenuts paboTy BBIX0/a JIEKTPOHOB C TIOBEPXHOCTH STON TIACTHHKH.
2. Ha xakyi0 KHHETHYECKYI0 OHHEpPIUI0 YCKOpSEMBIX IPOTOHOB JAOJDKEH OBITh paccUuTaH
YCKOPUTEINb, YTOOBI UCCIIE0BATh IPOCTPAHCTBEHHBIE CTPYKTYpPHI pazMepoM ~ 1 hm (lO'13 CM).

3. OueHuTs ¢ MOMOIIBIO IPUHLUIIA HEONPEACIEHHOCTE MUHUMAIbHYI0 KHHETHYECKYIO SHEPTHIO
ANIEKTPOHA , JIOKAJIM30BAaHHOTO B oOsactu pazmepom | = 0,2 Hm.

4. Bynyr nau ucneIThIBaTh AUQPAKLIUI0 Ha KPUCTAJUIMYECKOM peEIIeTKEe HEHTPOHBI, HMeroIue
KMHeTn4yeckyto sHepruio 1 MsB ? Cunrare, 4TO Ieproa KpUCTANIMYECKON PEIIETKH HMEET MOPSJIOK
1 A°. OrBer 0GocHOBATH pacueramu.

5. Haiitu nnuHy BosHBI J1e¢ Bpoiiss 3JIEKTPOHOB , UCHBITHIBAIOMIUX TU(GPAKIUIO Ha IpaHu
MOHOKPHCTaJIJIa , €CIIM BTOPOH MaKCHMyM 3€pKalbHOIO OTPaKeHHs HaOlrojaeTcs moja yriom O k
nmoBepxHoctd , paBHbiM 30° . Paccrosame d Mexay COCEIHUMH  ATOMHBIMH IIOCKOCTSIMU ,
napajuleIbHBIMM MTOBEPXHOCTH MOHOKpHcTaia paBHo 1,60 A .

6. CBobosHO JBUOKYIIASICS HEPENATUBUACTCKAS qacThla  HUMeEeT OTHOCHUTEJIBHYIO
HEONPENEICHHOCTh KMHETHMYECKOW DJHEpPruM IOpsKa 1,6*10™.  Ouennts, BO CKOJBKO pa3
HEOIPEIeIEHHOCTh KOOPAMHATHI TAKOW YaCTHIIBI OOJIbIIIe ee JeOpOIeBCKOM UTMHBI BOJIHBI.

7. OLeHNUTh HEONPENIEIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOPOAA, Iojlaras pasMep aroMa
opsiAKa 10® cm. CpaBHUTH MOJTYYEHHOE 3HAUEHHE CO CKOPOCTHIO AJIEKTPOHA Ha MEepBOM OOPOBCKOI
opbwure.

8. Haiitn sHepruio cBs3M 3JEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJIONOJOOHBIX HOHOB, B
CHEKTpe KOTOPBIX JUIMHA BOJHBI IEpBOM JIUMHUM cepun baibmepa paBHa 164,2 HM.
9. Ha ckonbko Hago yBEIMYUTH BHYTPEHHIOK) DJHEPIMI0 aToMa BOJOPOJA , HAXOIAIIErocs B

OCHOBHOM COCTOSIHUM , YTOOBI OH MOT MCIYCTHUTh (POTOH , COOTBETCTBYIOUIMI TOJIOBHOM JMHHUH
cepun [lamena ?

10. Kakyio MUHUMaJIbHYIO SHEPrui0 JIOJDKEH MOJNYYUTh WOH Teus, HaXOASIIMNCS B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCITYCTUTh (DOTOH, COOTBETCTBYIOLINI ToI0BHOM cepun banbmepa ?

11. [ToTeHIIMan WOHW3aUMK aToMa IIEJIOYHOro MeTramia ue3uss paseH 3.89 sB. Onpenenuthb
KBAHTOBBIH J1e()€KT OCHOBHOTO COCTOSTHHSL.

12. Halinure niuvHy BOJHBI KOPOTKOBOJIHOBOW TIpaHUIBl pPE3KOM CEpHM aToma JIMTHSA , €CIU
pundeprosckasi mnomnpaBka K P - tepmam aroma mutus p =- 0,04 .
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13. Harnumuire s5mekTpoHHY0 KOHpUTyparuo atoma 6opa. Bocmoas30BaBmucCh npaBuiiaMu XyH/Ia,
OIPEIIEIUTE €T0 OCHOBHOU TEPM.

14, VYKaXuTe KBAHTOBBIE MEPEXObl, 00pa3ylolue TOHKYIO CTPYKTYPY TOJIOBHOW JMHUHM CEpUU
banbMmepa B ciekTpe aromMa Bogopoa.

15. Beluncnute B e€IMHUIIAX NOCTOSHHOW [lnaHka BO3MOXKHBIE 3HAYEHUsT MOIYJS IIOJIHOTO
MEXaHHYECKOr0 MOMEHTA aToMa | Mj | mis aroma , UMEIONIET0 CHeKTpaidbHbIM TepM 3D.

16. Ornpenenutb BO3MOXXHBIE 3HAUEHUSI MATHUTHOI'O MOMEHTA aTOMa B COCTOSIHUU “p.

17. Haiitu B MarneToHax bopa IOJIHBIA MarHUTHBIA MOMEHT aToOMa , MMEIOLIEro CIIEKTPAJIbHBIN
TepM 3P1 .

18. Haiitu moaHbIif MArHUTHBEINT MOMEHT aTOMOB B COCTOSTHUSX 4D1/2 .

19. Haiiti ciMHOBBIN MEXaHUYECKHUI MOMEHT aTOMOB B COCTOSTHUSIX 4F3/2

20. Haiitu opObutanbHbI MEXaHUYECKUH MOMEHT aTOMOB B COCTOSIHHSIX D,

21. OnpenenuTtb, Ha CKOJIBKO OYPOBHEH pacIIenuTCs B CJIa0OM MarHUTHOM TOJIE SHEPTeTUYEeCKUI
YPOBEHb, COOTBETCTBYIOLIHHA TepMy ~Ps3jz ?

22. HapucoBaTpe cxeMy pacHIeIUIeHUs] 1 BO3MOXHBIE TIEPEXOAbl MEXY YPOBHIMU TEPMOB Pu?ss
CJIabOM MarHUTHOM TIOJIE.

23. Hcnonb3ys mnpaBwio XyHJa, ONPEACIUTh TMOJHBIA MEXaHMYECKUH MOMEHT aroMma,
€MHCTBEHHAs HE3aIMOJIHEHHAst 000JI0UYKa KOTOPOTO COEPKUT JIBa P-AJIEKTPOHA.

24. CKONBKO CIEKTPaIbHBIX JIMHUN, pa3pelIeHHbIX MpaBUiaMH 0TOOpa, BOSHHUKAET MPHU MEPEXo]ie
aTOMOB JIUTHS B OCHOBHOE COCTOSTHUE U3 COCTOSTHUSA 48S.

25. Ha CcKOJIBbKO KOMIOHEHT pacIIENUTCA IYYOK aTOMOB YIJEpOJa, HAaXOJALIUMXCS B OCHOBHOM

cocrossunu, B okcrnepumente Illtepna m ['epnaxa? [lns HaxoXXIeHUsT OCHOBHOTO TepMa aroma
HCII0JIb30BATh NMPaBUIIO XYH/A.

3a peneHue 3aa4u HA IK3aMeHe BBICTABJISIETCS

- 6 0a/UIOB , €C/IM 3aj1aYa peleHa MOJTHOCThIO U 0€3 3aMeYaHui;

- 5 OamioB, eciaW 3amgada pemieHa TIOJHOCTBIO, HO €CTh HEOOJBIINE HEIOYeThl WU
HECYIIIECTBECHHAs OIMMOKA B YHUCIICHHBIX pacueTax U MPeoOpa3OBaHUSIX;

- 4 Gayia, eclii BCe MCXOJHBIC IMOJIOKCHHSI TCOPUH W JIOTHISCKUE BBIBOJIBI 3aIMCAHBI BEPHO, HO
npeoOpa3oBaHUs HE 3aKOHYEHBI I B TPE0Opa30BaHUAX JOMYIIeHA OIHUOKa;

- 3 bayia, eciM B UCXOHBIX YPABHEHHSIX MJITM B UJIe€ PEIICHUS JOIYIIeHA Cephe3Has OMUOKa, YTO
MIPUBEJIO K HEBEPHOMY pPE3YyJbTaTy WM OTCYTCTBYET OJHO M3 HEOOXOIMMBIX MCXOJHBIX YpaBHEHHIA,
OJIHAKO BBITIOJIHEHBI peo0pa30BaHMsl, HallpaBJIEHHbIE HA TIOJyYEeHUE OTBETA;

- 2 Ganna, eclii OTCYTCTBYET JIBa HCXOJIHBIX YPaBHEHHS U3 TPEX WUJIHM YEThIpeX HEOOXOIUMBIX, HIIN
JoIyleHa Tpybdas ommoKa, CBUJACTEIBCTBYIONMAS O HETIOHUMAHUW YCJIOBHS 3aJa4d, OJHAKO
MPHUCYTCTBYIOT BEpPHBIC JIOTHYECKHE PACCYXACHUS, Uesl PElICHUs, YaCTUYHO MPaBUJIbHBIC ICHCTBUS,
HaIpaBJICHHBIC HA TIOJyYECHUE OTBETA;

- 1 Gamn, ecnu ecTh MPAaBHIBHO 3alMCAaHHOE OJHO WJIM J[BA UCXOJHBIX TMOJIOKEHUS] TEOPUHU WIIH
nacs peIHeHI/Iﬂ, HO HC CIOCJIIaHO HUKAKUX I[el\/JICTBI/II\/’I JJISA HOJ'IyLIeHI/ISI OTBETA,

- 0 6amIoB — pelleHrne OTCYTCTBYET HIIM MOJHOCTHIO OMIMO0YHO.

3amaya He BXOAUT B HK3aMEHAIIMOHHBIN OMJIET U BBIIAETCS CTYJEHTY OTIENIBHO, MOCe OTBETa Ha
TEOPETUYECKHE BOIIPOCHI OMIIETHI.

lelMepbl doNnoTHUMEAbHBIX 80Npocoe HA IK3aMeHe:

Cdhopmynupyiite moctynartsl bopa.

UYro Obu10 BriepBble 00HapyxeHo B omnbiTe Opanka u ['epua?

Hanummre 06001mennyto popmyny bansmepa 11 cepuit M31ydeHust aroMa BOJIOPOJa.
Cdopmynupyiite runoresy ae bpoitns.

Uro BepBble Aoka3an onbIT JleBucCona u J>xepmepa?

B yewm 3akmiouaercs Gpusndeckuii cCMbICI BOJIHOBOM (YHKIIHMH.

Cdhopmynupyiite mpuHIMI HeonpeaeneHHocTH [ eizendepra.

NoookrwbdPE
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8. Hanmmmute popMyisl A1 oniepaTopoB KOOPAMHATHI M HMITYJIbCA.

9. Hanummute popmyny ypaBuenus Llpenunrepa it CTallmOHAPHBIX COCTOSIHUH.

10. Onmmwmre Mmoaens atoma Pesepdopra.

11. Hannmire opMyiy Al SHEPTHH aTOMa BOJOPOJIA.

12. Ha3oBuTe KBaHTOBBIE YHCIIA JIEKTPOHA.

13. IlpuBeaure KIacCUPHUKAIIMIO COCTOSHHUMA JIEKTPOHA I10 MOMEHTY UMITYJIbCA.

14. Yemy paBHO CHMHOBOE YHMCJIO IEKTPOHA?

15. Yro BniepBrie 6110 0OHapyxeHo B onbiTe LlTepra u I'epnaxa?

16. Kakoe KBaHTOBOE YHCIIO OIPEEIIAeT BOZMOXKHbIE 3HAYEHUS IPOEKIIMA MAarHUTHOTO
MOMEHTa aToma?

17. B uem 3axmouaercs GU3NYECKUNA CMBICII KBAHTOBOT'O YUCJIA MIOJTHOTO MEXAHUYECKOTO
MOMEHTa aToma?

18. Cdhopmynupyiite npunnumn [Taymu.

19. Onummre uaeanbHYIO CXEMY 3aloJIHEHUS 3JIEKTPOHHBIX 000JI0YEK aToMa.

20. B yeMm mpUuMHA NEPUOJUYHOCTH XUMUYECKUX CBOIMCTB JIEMEHTOB C YBEJIMYEHUEM UX
MOPSAIKOBOT0 HOMepa?

3a oTBeT Ha IONOJTHUTEIbHBII BONPOC HA IK3aMeHe BHICTABJISAETCS:

-3 Gasuta, eciy CTYJCHT J1aJl UCUEPIBIBAIOIIE [TOJHBIN U MPaBUIIbHBINA OTBET;

- 2 Oaia, ecay OTBET BEPEH, HO JaH HE B TMOJHOM O0ObeMe Y4eOHOH MpOrpamMMbl, WM COJEPIKUT
HE3HAYHUTENBHBIC OINOKH;

- 1 Gam, ecii OTBET HA BOMNPOC JaH, HO COJEPKUT CEPhE3HBIC OMMOKHM WM OOJBIINE TMPOOEThI B
U3JI0)KEHHH;

- 0 GayJIOB, €ciH CTYJICHT HE OTBETHJI HITH OTBETHJI B KOPHE HEBEPHO.

JlonomHUTEIBHBIE BOTIPOCHI 3a/IaI0TCS CTYIEHTY MOCIIE OTBETa Ha BOMPOCH OUJIeTa.
Du3nYecKUuil NPaKTUKYM

B cocraB nuciuniauHbl BKIIOUYEH PU3NYECKUI PAKTUKYM, 10 KOTOPOMY MPETyCMOTPEH OT/AEIbHBIH
3ayer.

Cnucok BBINOJHAEMBIX JIA00PaTOPHBIX padoT.

1.JTa6opaTtopHnas padota Ne 1 «3akonsr potorddexrar;

2. JJaboparopnas padota Ne 2 «OrnpeeneHue mNoTeHIMaTIOB BO30YXKIEHUsI aTOMOB aproHa (OIbIT
®panka u ['epria)y;

3.JIaboparopHas pabota Ne 4 «3yueHue cnekTpa U3IydeHUs aTOMa BOJIOPO/Ia U ONpesieieHHe
NOCTOSIHHOM Punbepray;

4. JTaboparopHas pabota Ne 6 "M3yuenue renuii-HeoHOBOro jazepa';

5. JJaboparopHas padota Ne 7 «M3yuenue npocroro 3¢ dexra 3eemana;

6. JlJabopaTtopHnas padota Ne 9 «M3yuenue qudpakiuu SJEKTPOHOB M ONPEACITICHUE MEKITIIOCKOCTHBIX
paccTosHUN NOTUKPUCTAILIAY;

7. JJabopatopHas pabota Ne 10 «/3yueHne TOHKON CTPYKTYphl aTOMa HaTPUsI»;

8. JlabopatopHas padbora Ne 12 «OMUCCHOHHBIN CIIEKTPAIBHBIA aHATU3 CIIIaBOB Ha cTuiockore CJI-
13»;

9. JJaboparopHas padota Ne 16 "M3ydyeHue cTpyKTyphl CIIEKTpa IBYyXaTOMHOW MOJIEKYIbD».

3agaHus 1J151 OLCHUBAHNS BBINOJHEHUS U 321U THI JIA00paTOPHBIX padoT

3a J0mycK, BBIMOJIHEHHE H3MepeHHi, odopmiieHue oTyeTa no jgabopaTtopHoil paboTe CTYIOEHT
MOXET MOoNy4uTh 6 OamoB. 3a 3amMTy OTYeTa Mo J1abopaTopHOW paboTe CTaBUTCS 10 5 Oayuios.
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MakcumanbHBIM OajlT 3a BRIMOJHEHUE U 3aIIUTY JJabopaTopHOU paboThl coctaBisieT 11 6ammoB. Bceero
BeimosiHsieTcst 8§  pabGor. [Ilocne BeimonHeHWst Bcex padOT  cHaeTcss TeCT Ha  BIAJICHUE
AKCIIEPUMEHTAJIbHBIMUA HAaBbIKAMU, OLleHWBaeMblIi B 12 GaisioB. st monydeHus 3a4eTa CTyIeHT A0JKEH
BBINOJIHUTH BCE 8 paboT, momydnB He MeHee 60 6aios.

JlabGoparopHble paboOThI, BBINOJHIEMbIE B Kypce M3y4yeHHUS JUCHMIUIMHBL, OIMCAHBI B
METOAMYECKUX YKA3aHUAX, JOCTYITHBIX B Ja00OpaTOpPUU U B 3JIEKTpOHHOU cetn baml'y:

CnucoK MeTOoAMYEeCKHX YKA3aHUI K J1a00paTOPHBIM padoTaM 1o aToMHOi pusuke:

Ne HaumenoBanue Kon- | ABTopsl l'on

/1 BO HA3J1aHA
CTp. i

1 Meroaudeckue yka3aHusl 17151 BBITTOJTHCHHS 12 Banananos M.X. 2016

naboparopHoit pabotel Ne 1 mo aromHOU (hr3HKe
"N3ydeHne oCHOBHBIX 3aKOHOB (oTod(PdekTa”

2 Meroaunueckue ykazaHust 17151 BHITOJIHEHUS 12 banananos M.X. 2016
naboparopHoit paboTel Ne 2 1o aToMHOU (hr3HKe
«OmnpeneneHne MOTEHIIMAIOB BO30YKICHUS
atromoB aproHa (onbIT @panka u ['epua)»

3 Meroanueckue ykazaHust 17151 BHITOJIHEHUS 20 banamnanos M.X. 2018
naboparopHoit paboTel Ne 4 1o aToMHOM (husmKe FOmnaesa 10.X.
«M3ydeHue crieKTpa U3IydeHus: aToMa BO0poia
W OIpeJIeNICHIE MTOCTOSIHHOM Prundepray

4 Meroaunueckue ykazaHust 17151 BHITTOJIHEHUS 18 banananos M.X. 2017
naboparopHoit paboTel Ne 6 1o aToMHOU (hU3HKe FOmnaega 10.X.
"N3yuyeHue renuii-HEOHOBOTO Jlazepa"

5 MeTtoaudeckue yKa3aHus JIsl BBITTOJTHEHUS 18 Banananos M. X. 2016

naboparopHoit paboTel Ne 9 1o aromMHOU (hr3HKe
«M3yueHne qudpakIiy 3JICKTPOHOB U
OTpe/IeIeHUEe MEXKITOCKOCTHBIX PACCTOSTHUI

TTOJINKPUCTAILIIA

6 Meroandeckue ykazaHust 17151 BHITTOJTHEHUS 32 Banananos M. X. 2016
naboparopHoit pabotel Ne 10 mo aToMHO# pu3nke Nmemberon P.X.
«V3ydyeHnune TOHKOW CTPYKTYpPhI aTOMa HATPHSI»

7 MeTtoaudeckue yka3aHus JUIsl BBIITOJHEHUS 22 banananos M.X. 2017
naboparopHoi paboTsl Ne 12 o atomHOM pusuke HNmemb6eTon P.X.

«OMHUCCUOHHBIN CTIEKTPAIILHBIN aHAIN3 CILJIABOB
Ha ctuiockore CJI-13»

8 Meroandeckue ykazaHust 17151 BHITTOJIHEHUS 24 Banananos M. X. 2016
nabopaTtopHoii paboTsl Ne 16 1o atoMHOM (uznke
"N3y4yeHue CTpYKTypbl CIIEKTPa JBYXaTOMHOMN
MOJICKYJIBI»

IIpumepbl KOHTPOJIBLHBIX BONPOCOB K J1a00paTOPHbIM padoTam:

KoHTposbHbIe BOIPOCH K 3ammuTe JadopaTopHoil padotsr Ne 10
1o aToMHOU (pu3uke «M3ydeHne TOHKOW CTPYKTYphI CIIEKTPa aTOMay:

1. B ueM cocToutT OPHUHOUIIAATIBHOC OTIINYNUE DOHCPIETUICCKUX ypOBHefI LICJIOYHBIX DJIEMEHTOB OT
YpOBHEil aroma Bogoposa’?

2. Yem o0ycIioBJIEH KBaHTOBBIH edexT?

3. JlaiiTe kauecTBeHHOE OOBSICHEHUE 3aBUCUMOCTH KBAaHTOBOTO JIe(peKTa OT OpOUTAIBHOIO YUCIIa

4. 3anumure CIICKTPAJIbHBIC CEPHUU MICITOYHBIX JICMCHTOB.
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5. Uem 0OBSICHUTH AyONETHYIO CTPYKTYPY CIIEKTPOB MIEIOYHBIX 3JIEMEHTOB?

6. Kakum B3anMoelicTBreM 00yCIIOBICHO TOHKOE paCHICTNICHUE SHEPTeTUIECKUX CIIEKTPOB aTOMOB?

7. PacmudpyiiTe 3amuch COCTOSIHUN aTomMa 2P1/2 , 3P2 , 2D5/2, 1F3.

8. OOBsICHUTE PE3KOCTh U PAa3MBITOCTb JJMHUHN pe3Koi 1 Ju(Qy3HOH cepuii COOTBETCTBEHHO.

9. Onpegenute pa3HOCTb SHEPTUN COCTOSIHUI 32P3/2 54 32P1/2 aToMa HaTpusl.

10. TTocTpoiiTe cxeMy JOMYCTUMBIX TI0 IIPaBUJIaM 0TOOpA KBAHTOBBIX TIEPEX0I0B aTOMa HATPUS U3
cocTosHUs SF B OCHOBHOE COCTOSIHHE.

KoHTpoJibHBIE BOITPOCHI K 3amuTe JadopaTopHoil paboTsl Ne 4 1o aToMHON (pHU3uKe
«M3ydeHue crekTpa u3ayuyeHus aroMa BOJAopoaa U
ornpezesieHue NoCTosIHHON Punbepray:

1. Uto Ha3bIBaeTCA CIEKTPAIBLHON CepUeii?

2. Yro Ha3bIBaeTCs rpaHuLEeil cepun?

3. Hariumure 0606mennyto ¢popmyny baibmepa 11st BOIOpo10mo100HOT0 aToMa.

4. Yemy paBeH npenen cepuu Jlaitmana? nipeaen cepuu bansmepa?

5. Urto Ha3bIBaeTCs CIEKTPAIbHBIM TEPMOM?

6. ChopmynupyiiTe KOMOMHAIMOHHBINA puHIMI PuTia. Kakas cBs3b CyIIeCTBYeT MEXIY Teopuei
bopa u komOuHanMoHHbIM npuHIMIIOM PuTna?

7. Chopmymnupyiite mpaBmiio gactot bopa.

8. BeiBeaute GpopMyity yCIoBUS KBAaHTOBAHUS 3JEKTPOHHBIX OpOUT (BTOpoi nocTynar bopa). 9. Uto
HA3bIBACTCSI U30TONMYECKUM cABUIOM? YeM OTiIM4aeTcsi CIEKTp JIErKoro BOAOPOa OT CIEKTpa
nelrepus u TpUTUA (TSDKEJIOro BOAOPoaa)?

10. Kakue kBaHTOBbIE YHCIIa ONUCHIBAIOT COCTOSTHUE JIEKTPOHA B aTOME Bojopoaa? B uem ux
buznyeckuit cMbicn?

11. Kakue cocTosiHUS Ha3bIBalOT BHIPOXKACHHBIMU? YeMy paBHa cTeleHb BBIPOKIEHUS N-0T'0 YPOBHSI B
aToMe Bojopoa?

12. Kak kiacCupUIUPYIOTCS COCTOSIHUS 3JIESKTPOHA TI0 OpOUTAIEHOMY KBaHTOBOMY dnciy? 13. Uemy
paBeH B euHUIaX h Mogynb OpOUTAIBLHOrO MOMEHTa d - 3JIeKTpoHa?

14. Onpenenute B ennHULAX h BO3MOKHBIE 3HAUEHUS IPOEKLIUN OPOUTATILHOTO MOMEHTA UMITyJibca f-
JJIEKTPOHA.

15. Yro Be1 3Haere o npaBuiax ordopa?

16. Yto Takoe cinH? YeMy paBHO CIMHOBOE KBAHTOBOE YHCJIIO JIEKTPOHA?

17. Jakite onpeaeneHne TOHKON CTPYKTYpPbl YPOBHEM.

18. Yro Takoe ciuH-OpOUTaIbHOE B3aUMO/IeicTBUE?

19. HauepTute cxemy SHEPreTHUYECKUX YPOBHEHN aTOMa BOJIOPOJIA C YIETOM CITUH-OPOUTATHFHOTO
B3aMMOJCHCTBHSI.

Onucanue KPUTEPUEB OLICHUBAHUSA BBLINIOJTHCHUSA U 3AIIUTBI naﬁopaTopHMx pa60T:

2 faJuta MoJTydaeT CTYNIEHT, €CIIM UM C/IaH JIOMYCK K J1abopaTtopHoii pabote (3HaHUE (PU3UIECKON CyTH
U3yyaeMoro sBJIeHMs, Lened u 3amad  pabOTbl, METOJOB HU3MEpEeHUl U  ycTpoiicTBa
HKCIEPUMEHTAIbHON YCTaHOBKH);

2 Gaia moNydaeT CTYJEHT, €CJIM UM IOJHOCTBIO BBIIOJIHEHBI BCE MU3MEPEHUs IO JabopaTOpHOI
paborte, 3amoTHeHa TabJMIa U3MEPEHUH 1 BBITIONHEH TPEBAPUTEIBHBIN pacyeT pe3ysibTara;

2 Gaina moslyyaeT CTYJEHT, €CIM MM TIOJIHOCTBIO O(QOpPMIIEH OTYeT IO JIabopaTopHOW pabore C
pacyeToM MOTPENTHOCTEH, aHAIM30M PE3YIbTAaTOB M CHIeJIaHbI BBIBOJIBI IO paboTe;

5 OanIoB MOJyYaeT CTYJCHT, €CIIM OH JIaJl TOJIHbIE M MPaBUIIbHbIE OTBETHI HAa BCE 3aJ[aHHBIE BOIIPOCHI
10 TEOPUH K JaHHOM paboTe, METOAMKE SKCIIEPUMEHTA U SKCIIEPUMEHTAIILHON YCTaHOBKE.

2 GaJia MoJIydaeT CTYIEHT MPU KOHTPOJIE SKCIIEPUMEHTAIbHBIX YMEHUH, €CIIM OH BIJIaJIeeT paBUiIaMu
M0JIb30BAHUS JIEKTPOU3MEPUTENIBHBIMU MTPHUOOpaMH, MPaBUIIHLHO MPOU3BOIUT HACTPOUKY YCTaHOBKH,
NPaBUIBHO MPOU3BOAUT U3MEPEHUS PU3MUECKUX BEITUYHH.
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B ycTaHOBIEHHBIX paMKax CTYJIEHTY CTaBUTCS KOHKPETHBIN Oami (0T HyJs 10 MaKCUMAaJbHOIO) €
y4eToM 00beMa M KauecTBa BHIMOJIHEHHON paOOThl MIIM OJTHOTHI M MTPABHILHOCTH OTBETA.
3a paboTy B CeMECTpe CTYIEHT IOJYy4aeT MpH BBINOJHEHUHM (HU3MUecKkoro mpaktukyma ao 100
0aJIOB 3a BBITIOJHEHHUE 33JaHUH B paMKax TEKYyIIEro M pyOeKHOTO KOHTPOJIS U JOMOJHUTENBHO 10 10
0a/uloB 3a pe3yibTaThl ydyacTus B OJIMMIIMAAE CTYIEHTOB 1o obmed ¢usuke. /g 3adera mno
¢u3nIecKkoMy MPaKTUKYMY CTY/AEHT JI0JKeH HaOpath B ceMecTpe He MeHee 60 OaoB.

IIpumepbl 10MOTHUTEIBLHBIX BOIPOCOB:

21. Chopmynupyiite nocrynatsl bopa.

22. Yro 6110 BiepBbie 0OHApYkeHO B onbiTe dpanka u ['epra?

23. Hanmmute 0600mennyo Gopmyny bansmepa ni1st cepuii n3mydeHus: atToma BOA0POAa.

24. Chopmynupyiite runotesy ae bpoits.

25. YUto BriepBeIe Aoka3ai onbIT JleBucCona u [xepmepa?

26. B uem 3aknrovyaeTcs GU3UIECKUN CMBICIT BOJTHOBOM (DYHKITHH.

27. ChopmynupyiiTe mpUHLIUI HeonpeneneHHocTu | eitzenbepra.

28. Hanumute Gpopmysbl 11 ONEPATOPOB KOOPAUHATHI U UMITYJIbCA.

29. Hanmmute hopmyny ypaBuenust LlpenuHrepa 11t CTallnOHAPHBIX COCTOSTHUH.

30. Omnumute Mmoaens atoma Pesepdopna.

31. Hanmmute hopMyy it SHEPTUM aToMa BOJIOPOIA.

32. Ha3oBuTe KBaHTOBBIE YUCIIA JIEKTPOHA.

33. IlpuBeauTe KiIaccu(UKANIO COCTOSHUM IEKTPOHA 110 MOMEHTY UMITYJIbCA.

34. Yemy paBHO CIMHOBOE YHCIIO 3JIEKTpOHA?

35. YUro BriepBhie Ob110 00HApYskeHO B omnbite LlTepHa u ['epnaxa?

36. Kakoe KBaHTOBOE YHCIIO ONPEIENISIET BOZMOYKHbBIE 3HAYCHUS TPOCKIIMM MAarHUTHOI'O MOMEHTA
aToma?

37. B yewm 3akmioyaercs (pU3MYECKHI CMBICI KBAHTOBOTO YUCJIA TOJHOTO MEXaHUYECKOI'0 MOMEHTA
aToma?

38. Cdhopmynupyiite npunmn [aymm.

39. OnumuTte uacaIbHYO CXeMY 3alOJIHEHUS 3JIEKTPOHHBIX 000J0YEK aToMa.

40. B yem npuuuHa MEPUOJANIHOCTA XUMUIECKUX CBOMCTB AJIIEMEHTOB C YBEIIMYCHHUEM HX TTOPSTKOBOTO
HOoMepa?
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PeliTUHT — UIaH (PU3MYECKOI0 MPAKTHKYMA

Buab1 yueOHoil 1eATEIbHOCTH bamt 3a Yucmno bannet
CTY/IEeHTOB KOHKpETHOE 3aJjaHul 3a Munu- Makcu-
3aJlaHue CEMECTp MaJbHBIM | MaJbHBIN
Monayab 1 «IkcnepuMeHTaIbHbIE 0CHOBbI KBAHTOBOH TEOPUMN»
Texkyuuii KOHTPOJIb 20
1. lommyck x pabore 0-2 3 0 6
2. BeInosiHeHNe U3MEpEeHui. 0-2 3 0 6
3. OdopmieHue oruera. 0-2 3 0 6
4. KoHTpOJIb SKCIIEPUMEHTATBHBIX 0-2 1 0 2
YMEHUHU
PyGe:kHbI KOHTPOJIb 15
1. 3ammTa nabopaTtopHoi paboOTEHI. 0-5 3 0 15
BCET'O 110 MO/IVJIIO 1 0 35
Monyas 2 «KBaHTOBasi TeOpPHS ATOMOB H MOJIEKYJD»
Texymmii KOHTPOJIb 30
1. lomyck k pabote 0-2 5 0 10
2. BeImosiHeHHe W3MEpEeHuH. 0-2 5 0 10
3. OdopmieHue oruera. 0-2 5 0 10
Py0e:xHbI KOHTPOJIb 35
1. 3amuTa 1abopaTopHOii pabOTHL. 5 5 0 25
3. Tect 0-2 5 0 10
BCEI'O I[10 MOAVJIIO 2 0 65
IHocemaemocTh (0a/1J1b1 BBIYMTAIOTCH M3 001eH CyMMBbI Ha0paHHBIX 02J1J10B)
1. Tlocemienue MpaKTHUECKUX 0 -10
3aHATUN
HToroBelii KOHTPOJIb - 3a4eT 60 110

3ayeTHasi KOHTPOJIbHAs padoTa.

Y4eOHBIM IUIAHOM MO JUCHMIUIMHE «ATOMHas (U3MKa» s THPOBEPKU YPOBHS YCBOEHHS
HEO0OXOIMMBIX KOMITETEHIIMIM MpelycMOTpEeHa KOHTpOJbHAs paboTa, KOTOpasi UMEEeT CTaTyC UTOTOBOM,
3a4eTHOM KOHTPOJBHOM paboThl MO MPAaKTUYECKUM 3aHATUAM (pelleHue 3ajnad). BeimoiaHeHue »Toi
KOHTPOJIbHOW paboOThI SIBISIETCSI 00s13aTeNbHBIM YCJIOBHEM JOMYycKa K dk3ameHy. KoHTponbsHas padoTa
COZIEPKUT 5 3ajiau, BpeMs BbloJaHeHus 90 Munyt. Pemenue onHoi 3agaun oneHuBaercs B 20 6aios.

IIpumep BapuaHTa 3a4eTHOI KOHTPOJILHOH PadoThI.

1. Jns  npekpamenust (Gorodddexta, BBI3BAHHOTO OOJy4eHHEM YIbTPapHOIETOBBIM CBETOM
IJJATUHOBOM IIJTACTUHKH, HYXXHO INMPWJIOXKHUTH 3aJ€pKUBAOLIYI0 pa3HOCTh noTteHnuanoB 3,7 B. Ecmm
IUIATUHOBYIO IIJIACTMHKY 3aMEHUTh APYroil IUIACTUHKOM, TO 3aJ€pKUBAIOLIYI0O PAa3HOCTh MOTEHIHAIOB
npuaercs yBenuuuTh 10 6 B. Onpenenuts paboTy BbIX0/1a JIEKTPOHOB C IIOBEPXHOCTH 3TOM MIACTUHKH.
2. Bynyr nu ucnbIThIBaTh IUQPAKLIMI0 HA KPUCTAIUIMYECKOW pELIeTKE HEHUTPOHBI, HMEIOIe
KHHeTH4Yeckyto sHepruto 1 MaB ? Cuutath, 4TO Neproj KpUCTAUNINYECKON PEIeTKH HMEET MOPSIOK
1 A, OtBer 06ocHOBaTH pacyeTamu.

3. Ha ckonpko Hamo yBENIMYUTh BHYTPEHHIOIO SHEPrUI0 aToMa BOAOPOJA , HAXOMASILErocs B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT MCIYCTHUTh (POTOH , COOTBETCTBYIOUIMI TOJIOBHOM JMHHUH
cepun I[lamena ?
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4, PaccuuTaiiTe 1 HapucyiiTe cXxeMy pacHICIUICHHUs] B CJIaOOM MarHUTHOM II0JIE DHEPTEeTUYECKOTO
YPOBHSI, KOTOPOMY COOTBETCTBYET TEPM COCTOSHUS Dy,

5. B enuHcTBeHHO# He3amoaHEHHOM (-11om00010uKe aToMa HaXOAWTCs 2 3IIeKTpoHa. Ha CKoJIbKO
KOMITIOHEHT PACIIEIUTCS My4OK TaKUX aTOMOB, HAXOMSIIUXCS B OCHOBHOM COCTOSIHUU, B SKCIIEPUMEHTE
[lItepna u I'epnaxa? s Hax0XJAEHUS OCHOBHOTO TEpMa aTOMa MCIOJIb30BaTh MPaBUI0 XyHa.

Kpurepun oneHuBaHusi 3a1a4 3a4€THONH KOHTPOJIbHON PadOThI:

- 16-20 GaIoB BBICTABISIETCS CTYICHTY, €CJIH MPEAICTABICHO MOJIHOE PEIICHUE 33]a49i, KOTOPOE MOXKET
coJiepKaTh MEJIKME HETOYHOCTH WJIM HEJIOCTATOYHYIO apI'yMEHTAIIMIO II1aroB PEIICHHUS

- 11-15 GayoB BeICTABISIETCS CTYACHTY, €CIIH IIPH BEPHOM pPEIIeHUH B 00IIeM BUE AOMYIIEHA OIINOKa
B YHCJIOBBIX pacueTax WM MPH MPABUILHOM OTBETE OMYIIEHBI HEKOTOPHIE TPOMEKYTOUHBIEC 3TAITbI
pEIICHUS WK JIOMYIIeHA HeMPUHIIUITAATbHAS OMIMOKA B UCXOHBIX YPABHCHHSIX;

- 6-10 6ayTOB BBICTABISAETCS CTYACHTY, €CIIH OTCYTCTBYET OJTHO M3 HEOOXOIMMBIX MCXOTHBIX
YpaBHEHUI WJIH JIOMYIICHA TPUHIMITHATBFHAS OIHOKA B HCXOIHBIX YPaBHEHUSX, HO MIPUCYTCTBYIOT
MPaBUJILHBIE PACCYXKJICHHS U ICUCTBUS, HANIPABJICHHBIC HA TIOJIYYCHHE OTBETA

- 1-5 6anmnoB BBICTABIISIETCS CTYICHTY, €CJIM BEPHO 3aIMCAaHA TOJIBKO YaCTh HEOOXOJUMBIX HCXOTHBIX
ypaBHEHUH, MPU ITOM OTCYTCTBYIOT KaKHe-TuO0 MaTeMaTuuecKrue mpeoopa3oBaHusi, HaMpaBICHHbIE HA
MOJIy94E€HUE OTBETA WJIM OHHU ONIHOOYHEI.

- 0 6ayUI0B CTaBUTCS MPU OTCYTCTBUU OTBETA WJIH MPHU MOJTHOCTHIO HEBEPHOM OTBETE WJIM KOT/Ia
peIIeHrEe HE COOTBETCTBYET YCIIOBHIO 3a/1a4H.

Kpurepun ouneHuBaHMsi 0CBOCHUS KOMIIETEHIIUI 10 32a4eTHOI KOHTPOJILHOI padoTe

rarnbl Pesynbrathl 00yueHus Kpurepuu olieHUBaHHUS
OCBOCHHA «HE 324TEHO» | «3aYTCHOY
IK-1.1. 3HaTh: He 3naet 3HAET

OCHOBBEI KBaHTOBOI\;I TeOpI/II/I, KBAHTOBBIC ypaBHeHI/I)I

JABUXXCHUS MI/IKpOlIaCTI/ILI, KBAHTOBBIC

CTAaTUCTUYCCKHUC paCHpeﬂeﬂeHHﬂ; rpaHI/II_[LI

HpI/IMeHI/IMOCTI/I KIIACCUYCCKUX " KBAaHTOBBIX

Monenell  (U3MYECKMX  SABIEHUN;  CTPOCHHE

JNIEKTPOHHON O00O0JIOYKHM aTOMa, KBAHTOBBIE YHCIIA
JNEKTPOHA U aToMa, MX (U3UYECKHH CMBICI, POJb
JNIEKTPOHHO# 000I0YKH BO B3aUMOJICHCTBUE aTOMOB
C  BHEIIHMMH  TOJSIMH;  3HaTb  OCHOBHbBIE
JKCTIepUMEHTaNbHbIE (GakThl: (HOoT0I(HEKT, ONBITHI
O®panka u ['epua, onbiT Pesepdopaa, nuaHeTapHyo
MOJIeJIb aTOMa, 3aKOHOMEPHOCTH B CIIEKTPaxX aTOMOB,
audpakuuio  Mukpouactul, omnbsiT LltepHa u
I'epnaxa, SIBJICHUE CBEPXIPOBOIMMOCTH u
CBEPXTEKY4ECTH; 3HATH POJIb BHYTPEHHETO CTPOCHUS
BemecTBa (DIIEKTPOHHOH  000NOYKH aroma) B
dbopMupoBaHur ero (U3NYECKUX U XUMHUUYECKHX
CBOWCTB; BKJAJ] KBAaHTOBOH TEOpDUH B pa3BUTHE

HAaYYHO-TEXHUYCCKOI'O mnporpecca, OCHOBHBEIC
METOOAUKHN IIOATOTOBKH nu HpOBe}leHI/I}I
aG0PaTOPHOTO 3KCIIEPHMEHTA B OOJNACTH aTOMHOM
¢u3nKn
IK-1.2. VYMeTn: He yMEET VYMeer

[IpoBomute (u3nueckre wW3MEpeHus, NPUMEHATH
COBPEMEHHBIM ~ MaTeMaTH4ecKui  anmapar Ipu
MTOCTPOCHUH KOJMYECTBEHHBIX MOAETIeH (HU3NIECKUX
SIBICHUA M TPOLECCOB, AN pelIeHus 3aiad 1o
OCHOBHBIM TEMaM Kypca

nK-1.3. Bnaners: He ymeer VMmeer
HABBIKAMU MPOBEACHUS (PU3MUECKOTO IKCIICPUMEHTA,

peuieHusa  3aJla4d 110 OCHOBHBIM TE€MaM Kypca,
HAaBbIKaMU TPUMCEHCHUS KBAHTOBBIX Hpe,HCTaBJ'IeHI/Iﬁ
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IUIsL OOBSICHEHUSI OCHOBHBIX  OKCIICPHUMEHTaJIbHBIX
(aKkToB U PU3NYECKUX SIBICHUI

Kputepusimu orieHUBaHMSI OCBOCHHSI KOMITETEHITUI CITy»aT 0aJlTbl, TOJYICHHBIC 32 BBITOJIHEHUE
3a4e€THON KOHTPOJIbHOHN paboThl. Kaxkmoe u3 mstu 3aganuii oneHuBaeTcs B 20 0awioB, MakCUMabHast
CyMMapHasi OlleHKa 32 KOHTPOJIbHYIO padoTy -100 Gamios.

[IIkana nmepeBoga CyMMapHOTo 0ajia B IBYXypOBHEBYIO OIICHKY:

- 0-59 0aIoB — «HE 3aUTEHOY

- 60-100 6am10B — «3a4TECHOY.

3ajanus 1J5 KOHTPOJbHBIX padoT

Kpome utorosoii 3a4eTHON KOHTPOJIBbHON pabOThl B KAa4eCTBE OLEHOYHBIX CPEJICTB OCBOCHHUS
KOMIIETCHIIMM TMPUMEHSIIOTCS TaKKe€ KOHTPOJIbHBbIE PA0OThI IO OTHAEIbHBIM MOJYJISAM M TeMaMm
MIPOrPaMMBI.

Onucanue KOHTPOJIbHOM padoThl Nel
KonTponbhas paboTta coctout u3 nsatu 3agad. Bpems Boinonnenus — 90 MUHyT.

Kaxxnas 3agaua orienuBaercs B 3 Oainia.

IIpumep sapuaHma KOHMpPoAbHOU paéomot Ne1:
Bapuant Ne 1.

1. Haiiti paGoTy BBIXOZa C TIOBEPXHOCTH HEKOTOPOT'O METaIa, €CIH IIPHU MOOYEPETHOM OCBEILEHUU €TO
3JIEKTPOMArHUTHBIM M3JIydeHHEM C JUIMHaMd BOJH A1=0,35 MM u Ap=0,54 MKM MakcuUMajbHbIE
CKOPOCTHU (hOTONIEKTPOHOB OTIMYAIOTCS B =2 pasa.

2. ©OTOH ¢ Heprueit i @ paccesicss MoJ| yIJIOM 0. Ha MOKOALIEMCs CBOOOIHOM 3JeKTpoHe. OnpenenuThb
yroi @, TMOA KOTOPBIM BBUIETEN JIEKTPOH OTAaud (IO OTHOIICHWIO K HAMpaBJICHUIO HAJIETEBIIETO
¢dorona).

3. V3KHil Ny4OK MOHOPHEPIeTHUECKHX OICKTPOHOB MamaeT Mox YoM ckombxkenns P=30°.Ha
€ClUCbMEHHass pa0OTaBEHHYIO TI'paHb MOHOKpHCTAJIa allOMHHMA. PaccTosHHMEe MeXIy COCeIHUMH
KPHUCTAJUIMYECKUMH TUIOCKOCTSIMH, TMapayIeTbHBIMUA JTOW TIpaHu MoHOkpuctamwia, 0=0,2 um. Ilpu
HEKOTOPOM yCKopstoleM HanpsbkeHnn Uy Habmoganu MakCuMyM 3epKajibHOro orpaxenus. Haiitu Uy,
€CITM W3BECTHO, YTO CIEAYIOUIMA MaKCHMyM 3€pPKAIBHOTO OTPAXXEHHS BO3HHMKAJ TMPH YBEIWYCHUU
yckopstrorero HampspbkeHust Ug B m=2,25 pasa.

4. OueHUTh HEONPENEIEHHOCTh CKOPOCTH JJIEKTPOHA B aTOME BOJOpOJA, IoJjaras pa3Mep aroma
nopsnka 1A. CpaBHHTH TIOTyYeHHOE 3HAUEHHE CO CKOPOCTHIO HIEKTPOHA Ha IepBOii G0POBCKOit opouTe.
5. YacTtuia Maccoid M JBUXKETCS MO KPYroBOl opOUTE B LEHTPATbHO-CUMMETPUYHOM MOTEHIUAIBHOM
none U=yr?/2. HaiiTi ¢ MOMOIIBI0 GOPOBCKOTO YCIOBHS KBAHTOBAHHS PaspelICHHBIE PAgHyChl OPOHT I
YPOBHH SHEPTHH YaCTHIIHI.

Kpumepuu oyeHusaHus 3aday KOHmMpoasHoli pa6omui N21

- 3 Gayia BBICTABIISIETCS CTYACHTY, €CIU 3a/1a4a peleHa abCcoIF0OTHO BEPHO;

- 2 Oaia BBICTAaBISETCS CTYAEHTY, €CIIM B PEHICHWH JOMYIICHbl HENPHHLIMITHAIBHBIE OIIUOKH,
MIPUBOJIALINE K HEBEPHOMY OTBETY;

-1 Oann - BeICTaBNSI€TCS CTYIEHTY, €CJIM BEPHO 3amucaHa TOJBKO YacTh HEOOXOIUMBIX HCXOIHBIX
ypaBHEHMH, IPH 3TOM OTCYTCTBYIOT KaKue-IMOO MareMaThdeckue mpeoOpa3oBaHusl, HalpaBJIeHHbIE Ha
MOJIy4€HUE OTBETA WJIM OHU OIIMOOYHBI.

18



- 0 Oa/mIoB CTaBHUTCA IIpru OTCYTCTBUH OTBETA WUJIU IIPU IIOJTHOCTHKO HEBECPHOM OTBETC HMJIM KOraa OTBET
HC COOTBCTCTBYCT YCJIOBUIO 3a/1a1H.

Onucanue KOHTPOJIbHOM padoThI Ne 2:

KonTtponbHast paboTa COCTOUT U3 TpexX 3aj1a4, Bpemst BeinoiaHeHus: — 90 MuHyT.

Kaxnas 3agada ouenuBaercs B 5 0asLI0B.

IIpumep sapuaHnma KOHMpPoOAbHOIl pa6omui Ne 2:
Bapuant Ne 2.

1. BbluncauTh cpeHee 3Hau€HUE KBapaTa MOMEHTA UMITYJIbCA B COCTOSIHUM
v (v,0) = Asinv coso.
2. Haiitu ¢ nomompio ypaBHenus IlpémuHrepa SHEPru0 TapMOHUYECKOTO OCHWILIATOpA C
4acTOTOM ® B CTALIMOHAPHOM COCTOSTHHM (X )=Bx exp(-azxz), rae B u a — nocrosiHHbIe.
3. Haiitu ¢ momomipro hopMyssl Ui HaXOKIeHHU K03 uimenTa mpo3paqHoCcTy MOTEHIINATBLHOTO
Oapbepa BepOSATHOCTh MIPOXOXKJICHHS YaCTHIIBI Maccoil M u sHepruei E ckBo3b MOTEHIIMATBHBIN
Gapbep U(X)=Ug(1-x%/L7).

Kpumepuu oyeHusaHus 3a0a4 KOHMpPO.1bHLIX pa6om:

- 5 6aI0B BBICTABIISACTCS CTYACHTY, €CIIU 3aJa4a pelieHa abCoII0THO BEPHO;

- 4 Gaymta BBICTABIISICTCS CTYNCHTY, €CIU MPU BEPHOM PEIICHUH B OOIIEM BHUEC JOMYIICHA OIMMOKa B
YUCJIOBBIX pAacueTax WM IPU IPABUIBHOM OTBETE ONYIIECHbI HEKOTOPBIE MPOMEKYTOYHBIE HTaIlbl
pelIeHUs WK JIO0MYIIeHAa HEPUHIUITHAIbHAS OITMOKA B UCXO/IHBIX YPAaBHEHUSX ;

- 3 Oayuta BBICTABIIAETCSA CTYACHTY, €CJIM OTCYTCTBYCT OAHO U3 HeO6XOI[I/IMBIX HCXOOHBIX ypaBHeHI/Iﬁ nin
AONYyIICHA MPHUHOHWIINAJIbHAA omuOKa B HCXOAHBIX YPAaBHCHUAX, HO IPUCYTCTBYIOT IIPaBHUJILHBIC
pacCyKJACHUs U ﬂeﬁCTBHH, HAITpaBJICHHLIC HA IMOJIYYCHUEC OTBETA (3aﬂaqa peuicHa HaHOJ'IOBI/IHy');

- 1-2 Gama BBICTABISETCS CTYICHTY, €CJIM BEPHO 3amMcaHa TOJBKO YaCTh HEOOXOIMMBIX HCXOJHBIX
ypaBHEHUH, MPU 3TOM OTCYTCTBYIOT KakHe-TuOO MaTeMaThyeckue nmpeoOpa3oBaHUs, HAllpaBJICHHbIE Ha
MOJTyYeHUE OTBETA WJIM OHU OIIMOOYHBI.

0 GamIoB cTaBUTCS IpU OTCYTCTBUHU OTBCTA UJIU IIPU TMMOJIHOCTBIO HEBECPHOM OTBCTC MJIM KOT'la OTBET HC
COOTBCTCTBYCT YCJIIOBUIO 3aa4HU.

3ajanus 1J1M NPOBeJAeHUs] MMCbMEHHBIX padoT

IIncbmennas padora Ne 1.

ConepxuT 3a1aHus Ui pyOeKHOro KOHTPOJIsl YCBOGHHS MaTepuaa nepBbixX 8 gekiuid (Moayins 1).
[TuceMenHas pabota paccuuTtana Ha 45 MUHYT, COCTOUT U3 4 3afanuil. Kaxkaoe 3aaHue olieHUBaeTcs B
4 Ganna.

IIpumep sapuanma nucbmeHHoll paéomui Ne 1.
BAPUAHT Ne 1

[Tonyunre BhIpaxkeHue UIsl KHHETHYECKOHN SHEPTHUHU DJIEKTPOHA B pamMKax Teopur bopa 11t atoma Boiopoa.
Brimummte Bce BO3MOXKHBIE 3HAUEHUST MArHUTHOTO KBAHTOBOTO YHCIa st f-a1ekTpoHa.

wn e

Uto npou3oiaeT ¢ BOJIBTAMIIEPHON XapaKTEPUCTUKOMN PTYTHOH aMibl, ecinu B onbiTe dpanka u I'epua ycTaHOBUTH
3a[IepKUBAIOLLYI0 PA3HOCTh MOTEHIMAN0B 5 B Mexkay ceTkol u aHoaoM ?

4. Tlepeuncnute cepun U3JTydeHHs ATOMOB IENOYHBIX METAILIOB.
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Kpumepuu oyeHusaHus 3adaHuii nucemeHHOoU pa6omut Nel.
- 4 Gauta BBICTABIISETCS CTYJEHTY 3a MOJIHOCTHIO BBIIMOJIHEHHOE 33/1aHKe, HEe cofiepKaliiee OlIn0OoK;

- 3 Oamna BBICTABISETCS CTYACHTY, €CIIM 3aJaHUE BBHINOJHEHO C HEOONBIIMMU OMMOKAMH WA
HEJ/I0YeTaMH;

- 2 Garuta BBICTABJISIETCS CTYACHTY, €CIIM 3a/laHie BBHITIOJHEHO HAIMOJIOBHHY WJIM IIPU BEPHBIX pacyerax u
paccyKIeHUAX UMEIOTCS CEPbE3HbIC OIINOKHY,

- 1 621.]1.]1 BBICTABJISICTCA CTy,Z[eHTy, €ClIn BepHO BBITIOJIHCHA He60J’IbH.Ia$I YJacCTh 3aJaHUA WJIN HUMCHOTCA
OTJICJIbHBIC BEPHO 3alMCaHHbIC (OPMYJIBI WM TOJOKEHUS TEOPHUH, HEOOXOIUMBIC JIJISi BBITIOJHEHUS
3a/1aHMS;

- 0 Oa/IoB CTaBHUTCA IIprU OTCYTCTBUH OTBETA WUJIHU IIPU IIOJHOCTBIO HEBCPHOM OTBETC HJIM KOraa OTBET
HC COOTBCTCTBYCT YCJIOBUIO 3a1a4H.

IIncemennas padora Ne 2.

COI[ep)KI/IT 3aaHuA OJIA TGKYH_IGFO KOHTpOJI?[ yCBOeHI/ISI MaTepI/Iana BTOpOﬁ ITIOJIOBHUHBEBI JICKITMOHHOI'O
Kypca (Moayib 2). IluceMenHast paboTta paccuuTa Ha 45 MUHYT, COCTOUT U3 3 3amanuii. Kaxkmoe
3ajaHUE OLICHUBAETCS B 5 0aIJIOB.

IIpumep eapuanma nucbMeHHOll pa6omui N 2:
Bapuant Ne 1 IIMCBMEHHA S PABOTA Ne2 TI0 ATOMHOM ®U3UKE

1. BobinumuTe BO3MOKHBIE 3HAYECHHUS KBAHTOBOTO YMCIIA J MOJHOTO MEXAHMYECKOTO MOMEHTA aTOMa B COCTOSIHHH €
KBaHTOBBIMHU YHCIIAMU OPOUTAIBEHOTO M CIIHHOBOTO MOMeHTa L=2 n S=3/2.

N

Ha ck0abK0 KOMIIOHEHT pacmienmTCd B HEOAHOPOJAHOM MAarHMTHOM IT0JIC ITYYOK aTOMOB B COCTOSITHUMN 5F2?

3. 3anmumuTe 3MEKTPOHHYIO KOH(PHUIypalHio (pacrpe/iesieHHe 3IEKTPOHOB 110 060109KaM U OpOUTaIsM) JUTs aTOMa,
HUMEIOUIETO0 15 37eKTPOHOB.

Kpumepuu oyeHusaHus 3adaHuil nucbmMeHHOU pa6ombi N2,

- 5 0ayI0B BBICTABISICTCS CTYACHTY 3a MOJHOCTHIO BBIITOJIHEHHOE 3a/laHue, HE CoJiepiKaliee OMMUOOK U
HEJI0YETOB;

- 4 Oamna BBICTAaBISETCS CTYACHTY, €CIM 3aJaHUE BBHIMOTHEHO C HEOONBIIMMHU OMIMOKAMH WU
HEJI0UYETaMH;

- 3 Oama BBICTAaBISIETCS CTYACHTY, €CIM 3aJaHHe JIOBEICHO JO BEPHOTO OTBETA, HO HE COJEPKUT
HEO0OXOUMOM apryMeHTAIllMd WM MPOMEXYTOUHBIX MpeoOpa3oBaHUil, pelIeHHWEe WU PaCCYXKICHUS
coJiepKaT CYIIECTBEHHYIO OIITHOKY;

- 2 Oayia BBICTaBISETCS CTYACHTY, €CJIM OH IPUBOAUT BCEC H€06XOI[I/IMBI€ IMOJIOKCHHA TCOPUH, HO HE
MOJIb3YeTCSI UMU TSI BHIMOJHEHUS MPAKTUYECKOW YacTH 3aJaHUS WM A7 HEOOXOJUMBIX JIOTHUYECKHUX
pacCcyXIeHHi;

- 1 Gay1 BBICTABISIETCS CTYACHTY, €CJIM BCPHO BLIINIOJHCHA HeOoIbIIas 4acTh 3aJaHus UM UMCIOTCA
OTJIENbHBIE BEPHO 3alMCaHHbIE (OPMYINBI WM TOJOKEHHUS TEOpUH, HEOOXOIUMBIE AJIsS BBITOIHEHUS
3a/IaHMS;

- 0 0anI0B CTABUTCH IIprU OTCYTCTBUH OTBETA WUJIU IIPU ITOJHOCTBIO HEBCPHOM OTBETC HJIM KOraa OTBET
HE COOTBETCTBYET YCJIOBHIO 3a/1a4H.
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5. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE OOecneyeHre JUCHUIINHbI

5.1. IlepeyeHb OCHOBHOI M IONMOJHUTEILHONH Y4eOHOM JIUTEPATYPbI, HEO0XOTUMOM 151
OCBOCHHUS IUCHUILINHBI
OcHoBHas1 JiUuTEpaTypa:
1. IInonbckuii D.B.. ATomHas ¢usuka : yaeoHoe nocodue / 3. B. lllmonsckuii .— M. : Jlansp, 2010
. T. 1 : Beenenune B aromuyio ¢usuky / 3. B. Illnmonsckuii .— 8-e, ctep. — 560 c¢. [B 6ubm.
bamI'V umeercss 25 k3. ]
wm lnonsckuii D.B. . AtomHas ¢usuka [DnekTpoHHBIN pecype] : yueOHuk : [B 2 T.] / D.B.
[monsckuit .— CII6. [u ap.] : Jlans, 2010 . T. 1: BBenenue B aromuyio ¢puzuky .— Mzn. 8-e,
crep. — 557 c. JocTynm K TEKCTYy SJEKTPOHHOTO H3JaHUSI BO3MOXKEH uepe3 IDJIEKTPOHHO-
OUOIMOTEUHYIO CUCTEMY U3J1aTeNIbCTBA "Jlanp" —

<URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. HInonsckuit 3.B.. AtomHas ¢usuka : yuyebnoe nocodbue / 3. B. Inonsckuit .— M. : Jlans,
2010. T. 2: OcHOBBI KBaHTOBOM MEXAaHHUKH M CTPOCHHE AJIEKTPOHHON 000JIOUKH aToMa .— 6-€,

crep. — 448 c. [B 6ubn. baml'V nmeercst 25 7k3.]

win nonsckuit D.B.. AtoMHas ¢usuka [DiekTpoHHbId pecypc] : yueOHuk : [B 2 T.].— CII6.:

Jlanb, 2010 .— T. 2: OcHOBBI KBAaHTOBOW MEXaHUKHU U CTPOCHHE DJIEKTPOHHON 000JIOYKH aToma
— Uzn. 8-e, crep. — 557 c..— JlocTyn K TEKCTy 3JIEKTPOHHOI'O M3JaHUs BO3MOXXEH 4Yepes
DNEKTPOHHO-ONOINOTCUHYIO CUCTEMY W3]1aTeIbCTBA "Jlaup"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. Cusyxun /J[.B. O0mmii kypc ¢pusuku. ATomHas u saepHas ¢usuka. Y.1, AtomHas ¢usuka. M.
®uzmataur-M®PTH, 2005 r. [B 6uba. baml'yY umeercst 81 9k3.]

4. Wponos U.E. 3anaun no kBaHTOBOU (u3uke : yued. mocodbue A By30B. 2-U31., Ucrp. — M. :
dusmatiut, 2001 .— 215 c. [B 6ubn. bamlVY umeercs 50 sx3. uza. 2001 r.+ 21 sx3. u3a. 1991
r. |

5. CagenneB U.B. Kypc obmeii pusuku. MU3a. 6-e, ctep. — CII6. : Jlans, 2006 . - T.3: KBanToBas
ontuka. AtoMHas ¢pusuka. Pusnka TBepaoro Tenaa. GU3nUKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX
gactuil .— 320 c. [B 6u6n. baml'y umeercs 30 5x3.+6 (2007. ACTPEJIb)+33 (KHOPVYC-
2009)]
wn CagenbeB U.B.. Kypc o6meit puzuku [Dnexrponusiii pecype] : B 5-tu 11. / U. B. CaBenbeB
— CII6. : Jlansb, 2011- — T. 5: KBanToBas ontuka. AtomHas ¢pusuka. Guznka TBEpOro Tena.
®du3nka aTOMHOTO SApa U 3JIEMEHTApHBIX 9acTull .— 5-¢ m3a1. — 2011 .— 384 ¢. Jloctym
TEKCTY DJIEKTPOHHOTO M3/IaHUSI BO3MOXKEH Uepe3 DIIEKTPOHHO-ONOINOTEYHYIO CHCTEMY

n3narenscra "Jlanp".— <URL:http://e.lanbook.com/books/element.php?pll id=708>.

6. Uponos U. E. 3anaun no obuieii pusuke [Dnekrponnsiit pecypce] : — U3n. 14-e, crep. — CaHkT-
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=442
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=443
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=708

[TetepOypr : Jlanp, 2016 .— 416 c. .— JloCTyn K TEKCTYy 3JIEKTPOHHOT'O M3IaHUS BO3MOXKEH
yepes DNeKTPOHHO-ONOIMOTEYHYIO CUCTEMY M3JaTEIbCTBA "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.

JlonoiHUTeIbHAS JTUTepaTypa:
1. MarseeB A.H. Atomnas ¢usuka. M. Beicias mkosna, 1989 r. [B 6u6in. baml'y umeercs 29 k3.
2. Hponos WN.E.. KBantoBas ¢usuka. OcHOBHBIE 3aKOHBI. 3-¢ u31. M. : BUHOM. JlabopaTopus
3Hauui, 2010 .— 256 ¢. 25 7x3
3. B.IIL KopsiBoB. MeToibl penieHus 3a/1a4 B 001meM Kypee Gu3uku. AToMHas U siiepHas pu3uka :

y4e0. mocobue. Mockaa : Ctyzaent, 2012 . 327 c. [B 6ubn. baml'y umeercs 25 5k3.]

5.2. [lepeyeHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH «AHTEepHEeT» H
NMPOrpaMMHOI0 o0ecrevyeHusi, He00XO0AUMBIX JIJIsl OCBOEHHS THCIMIIMHBI

1. Dnexrponnas O6ubmuoreunas cucrema. b bamlY. — CoOcTBeHHast 37eKTpOHHAsT OMOIHOTEKA
y4eOHBIX M HAyUHBIX 3JIEKTPOHHBIX H3JaHMH, KOTOpas BKJIKOYAeT M3JaHUS NpenojaBareiei
baml'V. ABTOpH30BaHHBIN ITOCTYN MO Mapoiro U3 000l Touku cetu MutepHer. Peructpanus B
bubnuoreke baml'V, npanpHeimmit goctyn u3  moboit  Touku cetu  WHTepHer. —
https://elib.bashedu.ru/

2. DnexktpoHHas  OuOnuMoTeyHas cucTeMa .YHHUBEpCUTeTcKas  OuOIMOTeKa  OHJIANH.
ITomHoTekcToBass Bl yueOHBIX M Hay4YHBIX MEKTPOHHBIX M3/JaHUI. ABTOPU30BAHHBIA JOCTYI IO
napoiro u3 6ol Toukn cetu WutepHer. Peructpamus B bubGmmuorexe baml'V, nanpreitmmii
JoCcTym u3 Jioboi Touku cetu MuTteprert. - https://biblioclub.ru/

3. DnekTpoHHAas OMOJIMOTeYHas CUCTeMa u3aareabeTBa Jlans. — [lomHoTekcToBas b/l yueOHBIX 1
HAyYHBIX AJIEKTPOHHBIX M3JaHUNA. ABTOPU30BAHHBIM JOCTYI MO MApOII0 M3 JHOOOH TOUKM CEeTH
WntepHer. Peructpanus B bubnunorexke baml'V, nanpHeimumii noctyn u3 gr000H TOYKH CeTH
Wurepuer. — https://e.lanbook.com/

4. DnextpoHHbIi Katanor bubanoreku bamlyY — CrnpaBo4HO-TIOMCKOBBIH amnmnapar OMOIMOTEKH.
Bxitouaer B ce0st cucreMy KarajioroB M KapTOTEK, CHpaBOYHO-OMOnMorpaduueckuit dong. —

http://www.bashlib.ru/catalogi/
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6. MarepuaabHO-TeXHUYEeCKasi 0a3a, HeoOXoAMMAas JJI OCYLIECTBJICHHS
00pa30BaTeJbHOI0 MPOLECCA MO AUCIUIINHE.

MaTepI/IaJIBHO-TGXHI/IquKaH 6333, HGO6XO,I[I/IMa$I AJI1 OCYIIECTBIICHUSA O6p330BaTeJ'IBHOFO mponecca

10 JMCLUUIUIMHE TIPUBEIeHa B Tabiue:

HaumenoBanue Bun 3ansTuii HaumenoBanne 0060pya0BaHUs, TPOTPAMMHOTO
CHIeIMaTN3UPOBAHHBIX obecrieueHust
ayTuTOpUi, KAOMHETOB,
sabopaTopuii
1 2 3

bonpmas  dusuueckas | Jleknuu Jlocka, KOMIIBIOTED, MYJIbTUMEAUNHBIN

aynutopus 02 IIPOEKTOP, DKpaH
[TporpammHOe oOecnieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlumensus OLP NL Academic Edition,
6eccpounas. Jlorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. Jlunensus
OLP NL Academic Edition, 6eccpounas. loroBop Ne 114
or 12.11.2014 r.

yuebnaa ayoumopus ona | [Ipaktuyeckue Jocka, Men, cCOOpHUKH 3aj1ad, KAIbKYISATOP

npoeedenusn SAHAMUL | 3oy aTrs

CEMUHAPCKO20 muna.

aynuropun Ne 322 wumm Ne
324 nmm Ne 318 (¢pusmar

KOpITyc)

YueOHas ayTuTOpHUs AT
MIPOBEACHUS 3aHATUN
nabopaToOpPHOTO THIIA:
Aynutopust Ne 212
JlabopaTopust aTOMHOI
(huzuKm.

(pu3mat xopmyc)

JlaGoparopHbie 3aHATHS,

TEKYIIUH KOHTPOJIb
MIPOMEXKYTOUHAS
arrecrauus

n

O6opynoBaHue:

VYuebOnas meOelnb, TOCKa.

VYcTaHoBKa 1 H3y4€HHsI OCHOBHBIX 3aKOHOB
doroaddekra YcTpoilcTBO U3MEPHUTEIBHOE [T U3YUCHHUS
BHemrHero GoTtordpdexra PIIK-10, porosnemeHT
CMEHHBIH.

VYcranoBka 1715 u3yuenus onbita O@panka u ['epua:
tuparpoH TI'-0.1-0.3 ¢ aproHOBBIM HATIOJTHHUTEIIEM,
peryinupyeMblii HCTOYHMK NUTaHus, amnepmerp Ha 0,1 A
uHB. 1X6348, BonbT™MeTp Ha 3 B, BonbT™eTp Ha 30 B,
MHKpOaMIIepMeTp, TaHeIb YIPaBICHNUS.

Ocuwmiorpad nByxkananbHbiii C1-220,

VYcTaHOBKa [T ONIpeIeNeHUs] Pe30HaHCHOTO MOTeHIInaIa
MmetozoM Ppanka u ['epria®IIK-02 (YcTpoiicTBo
n3mepurensHoe Ne 714, o6bekT uccienoanus Ne 714).
YcTaHOBKa I U3yUEHHS CHIEKTPa M3IIy4eHHsI aToMa
BOJIOPO/Ia | OTIpeAIeIeHHe OCTOsIHHOM Prunbepra:
Mounoxpomatop MYM k ycranoke OIIK 09

VYcraHoBKa 1715 U3y4yeHus crekTpa aroma Bogopoja GOIIK
09

VYcTaHOBKaA Ul U3y4eHHs FeNIUil-HEOHOBOTIO JIa3epa:

1) Ucrounuk nazepuoro usmyuenust MJI-1 Ne 0028 01.98
ONTHYECKask CKaMbs; 3) OJSIPONT; 4)
IudpakImoHHAs PENIeTKa; 5) dKpaH.

Pabouee mecTo cTyneHTa I H3yUeHHS TUDPAKINT
3NIEKTPOHOB U OMPEICTCHHUS MEKIUIOCKOCTHBIX
paccTOsIHUH MONMMKpHUCTANIA:

Habop nudpakTorpaMM, MUKPOCKOI H3MEPHUTEINBHBII
MUP-12 Ne 230510.

VYcTaHoBKa I U3y4eHHsI TOHKOH CTPYKTYpBI CIIEKTpa
aToMa HaTpus: TPEXIPU3MEHHBIA CTEKIISTHHBIH
cnekrporpag MCII-51 Ne 570096, narpuesast
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CHEKTpasbHasl JaMIa, pPTYTHAs CIICKTpalbHas JIaMIIa,
mH3a(F=94), u3smMepuTenbHbII MUKPOCKOII, BEHTHIIATOD,
IIyCKOBOE yCTPOUCTBO (apoccenb) Ne 630246 unB. 354516.
VYcTaHOBKaA [T YMHUCCUOHHOTO CIIEKTPAJILHOTO aHaIu3a
cm1aBoB: cruockon CJI-13 Ne 908048 uns. 013/1-
0003909, uccnenyembie 00pasuBbl.

VYcraHoBKa U1 U3yUEHHS CTPYKTYPHI CIIEKTpa
JIBYXaTOMHOW MOJIEKYJIbI: TPEXIPU3MEHHBIN CTEKIITHHBIN
cnextporpad UCII-51 ¢ aBTOKOITHMMAIMOHHOH KaMepon
Y®-90 Ne600330, maza(F=94). MoHnoxpomartop
YHHUBEpCaIbHBINH YM-2

YcraHOBKa JUIA M3Y4EHHS CIIEKTPa aToOMa BOAOPOa.
Omnpenenenne nocrosiHHo# Punodepra (Ilnanka no cnekrpy
aToma Bojiopoaa OKJI-01.

VYcTaHoBKa U1 U3yUeHHs CIEKTpa aToMa BOJOPOJia C
MOMOIIBIO AU(PaKIMOHHON pemeTkn. OnpeneneHue
noctostHHOW Punoepra I[1nanka no criekTpy aroma
Bogopoaa ®KII-01 (M).

YuebHas naboparopHas "JlabopaTtopHas ycTaHOBKa" ATOM
B MarHUTHOM T10J1e. Dddext 3eemana OKII-02 M-1 K.
VYcranoBka yueOHas "3ydenne BHemHero (poTtodddexra
u onpeaeneHue noctosHuoi [lnanka»y OKJI-11M.

OmnpiT @panka u ['epria GKII-06.

VYcraHoBka yueOHas mabopatopHas "V3ydeHne CIEKTPOB
HIETIOYHBIX METAIOB HA IIPUMeEpE CIIEKTpa aToMa HaTpus
OKJI-02.

Ilomelenue s XxpaHeHUs U
npodUIaKTHYECKOTO
o0cyXKMBaHHsl y4eOHOTO
o0opynoBaHus: Ayauropus
Ne 605 1.

XpaHeHHEe u
npodunakTuyeckoe
oOcnyxuBaHue y4eOHOTO
obopynoBanus

O6opynoBaHue:

Cranok TokapHbiii TB-16;

Cranok cBepiamasHbI HC-11I;

Ocrtorpad C1-67;

Becnl anamutnueckue Labof;

lIkagp ¢ HAOOpPOM BCHOMOraTENbHOTO  MaTepHaia
(pe3ucTopoB, KOHCHCATOPOB, MPEJOXPAHUTENEH U T.11.).

ITomemmenus mis
CaMOCTOSTETEHON pabOTHI
00yJaromuxcs, OCHAICHHEIC
KOMITBIOTEPHON TEXHUKOH, C
BO3MOIKHOCTBIO
MOJKJIFOYEHHS K CETU
WHTepHEeT U 10CTYIIOM B
AIEKTPOHHYIO
HHPOPMALMOHHO-
00pa3oBaTeNbHYIO Cpey
opraHuzanuu: YuransHeli
3ax Ne 2. (xopmyc ¢pusmara,
2 3Tax)

CaMocTosTenpHas pa60Ta

Hayunbiit u y4eOHbIii Qonn, HayuHas mepuwonmmka, [1K
(MoHOOMOK) -10 mT., HEOTPAaHWYCHHBIH JOCTYH K
anekTpoHHbIM B/l 1 ObC; KoaMuecTBO Mocajo4HbIX MECT-
50.
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MHWHOBPHAYKU POCCUN

ITpunoxxenne Ne 1

®I'BOY BO «BALIKMPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

®U3UKO - TEXHUYECKHU UHCTUTYT

COJIEP’)KAHUE PABOYEN ITPOT'PAMMBbBI

JTUCIUIUTNHBI _«ATOMHAs ¥ siiepHas GU3MKay , 4acTh 1 «AToMHas pU3MKa» HA _5_CEMECTp

(HaMMEeHOBaHKE AMCLUILTAHBI )

OYHasx

(dopma o0ydeHust

Oo6bem

Buj padorsl

AUACHHUIITAHBI
Ob6mas tpynoemkocts aucuuruinnsl (3ET / gacos) 7/252
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIoaBaTesem: 91,9
JIEKIIAH 36
NPaKTUYCCKUX/ CEMUHAPCKUX 18
1ab0paTOPHBIX 36
Opyrux (TpynmnoBasi, HHIUBUIyalbHasi KOHCYJIbTALUS M HHBIC BUIBI
y4eOHOI eI TeNbHOCTH, e ycMaTpUBatoIiye padoTy 00yJyaromuxcs
¢ npenoaasaresuem) (OKP) 1,9
Y4eOHBIX YacOB Ha CAaMOCTOATENbHYIO paboTy obyuaromuxcs (CP) 115.1
Y4eOHbIX YacOB Ha MOJTOTOBKY K
sK3aMeHy/3auery/nupdepenunpoanHomy 3adery (KoHTpoIs) 45

@DOopMBI KOHTPOJIA:

KonTponbhas padota 5) ceMecTp
3a4yeT 5 CeMECTp
9K3aMeH 5 ceMecTp
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dopma u3ydenus | OcHoBHas u
MaTepuasoB: JIEKLUH, | JOTIOJIHUTEIbHAS Sananms o dopma
IIPAKTUYECKUE 3aHATHUA, | TUTEPATYPA, caMOCTosTeNb o | TERYILETO
No CEMUHapCKHe 3aHSTHS, | peKOMEHAyeMas | . KOHTPOJIS
ILII. Tema u conepxanue nabopaTopHbIe paboThL, | CTyAEHTaM padore yCIIEBaEMOCT
crynentoB (CPC)
camocrosiTenbHas paborta u|(HOMepa u3 u
TPYIOEMKOCTbH (B Yacax) CITHCKA)
JIK |TIP/CEM |[JIP |CP
1 2 3 4 5 6 7 8 9
Moayap 1. DkcnepuMeHTaIbHbIE OCHOBbI KBAHTOBOW | 2 2 4 10 |1(§12),2 2(§119,120), [MMCBMEH
TeOpHH. (§117,118), 3 4(5.292, 293, | HAA
1 Mukpomup. HeBO3MOXXHOCTH  ONUCAHMSI  SBJICHUH B (§8,10), 5(§1) 296, 305). PABOTA,
MHUKPOMHPE B paMKax KJIACCHYECKOW Teopuu. BoiHbI u JIP
KBaHThI. 3aKOHBI TETUIOBOTO M3iydeHus. [ unoresa [lnanka.
KBants!l nznydenus. @opmyia Ilnanka.
Yactuubl u BomHbl. [umnoreza pge-bpoitns. BomHoBbie| 2 2 4 110 1(§6,8,9), 3(§11), [ 1(§3), 4(49,50, |IIucbmennas
cBoiicTBa yactuil. BomHsl ge-bpoits. OnbiTer JleBuccoHa u 5(§2,3) 62,63) pabota
2 |xepmepa, onbiT Tomcona m TaprakoBckoro. OmNbITHI ¢ JIP
HEUTpPOHAMU U MOJEKYJISApHbIMU TydykaMu. OMBITEI 1O
I PaKIIK IPU OYEHB CIa0bIX MOTOKAX YaCTHII.
DeMeHTbI KBaHTOBOI MeXaHukH.| 4 2 10 1(§16,17), 3(§13-14(§67,72,75, 77) |IITMCBMEH
Ceoiictea BonH ge bpoitna. BomHoBas — dyHKIuS. 15), 5(§3-8). HAA
3 | Duzndeckwmii CMBICIT BOJIHOBOM byHKIIAHA. PABOTA,
CooTHotieHus HEONpeIeIeHHOCTEN Ieiizenbepra. KP
BosiHOBBIE CBOIICTBA MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHHs (Qu3nyeckux BeauuuH. IlnoTHoCTh| 4 2 10 1(§16,17), 3(§13-14(§67,72,75, 77) |IIMCBMEH
4 | BEepOSATHOCTH. 15), 5(§3-8). HAA
Omnepatopel.  OmepaTopbl ~ UMIYJbCa, KHHETUYECKOU PABOTA,
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SHEpPIruM, TMOTeHUHaTbHOW dSHepruu. CB3b  MEXIY
omeparopamu  (usnueckux  BeauuuH.  CoOCTBEHHBIE
coctosinusi. CobcrBennble (yHkmu. Crektp (uznyeckon
BelMUuMHbl. YpaBHeHue llpenunrepa ans crauMoHapHBIX
cocTtossHui. ["'amMmunbTOHMAH.

[Ipocreiimme cnydan ABMKEHUST MUKpodacTull. CBOOOIHOE 4 10 1(26,27,29), |6(§23), [TucemenHnas
JIBIOKCHME YacTHIBL. YacTuia B IOTCHIMAILHOM SIME. 3(§17-20), 5(9- |4(§6.80,81,84,85) |pabota
CoOcTBeHHBIE 3HAYEHUS YHEPTHH, COOCTBEHHBIC (DYHKITUU. 11). JIP
[ToTeHuManbHbIN Oapwep. TyHHeNnbHBIN 3 dexT.

[ToTennuanbHbIN Gapbep MPOU3BOILHON GOpPMBI. X010 IHAS

nonieBast SMuccus. KOHTakTHas pa3sHOCTh IOTEHIUAIIOB.

TynnenbHbli MHKpOCKoOn. ['apMOHHMUYECKH OCHUILIATOP.

Hynesast sneprus. [IpaBuna or6opa.

OCHOBHBIE SKCTIEPIMEHTAIIbHBIC JAHHBIE O CTPOCHUHU aToMa. 2 5 1(§10,11), 2(§2), [MMCbMEH
Onwitel  Peszepdopna. IlnanerapHas wogens aroma u 5(827). HAA
npobiiema YCTOMYMBOCTH aroMma. PABOTA,
CepualnibHble 3aKOHOMEPHOCTH B CIIEKTpE aToMa BOJOPOJA. KP
O6obmennass  ¢opmyna bamspmepa. KomOmHaMOHHBIN JIP
TIPUHIIHIL.

[Tocrynatel bopa. OkcnepumMeHTalbHOE J10KA3aTEIbCTBO 4 10 1(§12,13), 1(§14), 3(§21). |[IIMCBMEH
JUCKPETHOM CTPYKTYpbl AaTOMHBIX YpOBHEW. ONBITHI 2(§3.4), 5(§28). [5(§13), HAA
®panka " I'epua. PABOTA,
KBanrtoBanne momenTa wummyibca. Teopus bopa atoma JIP
BOJIOpO/IA.

Monayab 2. KBanTOBasi TeOpHsi aTOMOB U MOJIEKY.I. 2 10 1(§30,31),3 4(6.122,124) [MMCbMEH
OnHo3nekTpoHHBIN aToM. KBaHTOBOMExaHUYecKass Teopus (§21,22), 5 (§12, HAA
aToMa BOJIOPOJia. YPOBHH DHEPTUU W BOJHOBBIC (DYHKITUH 15, 20) PABOTA,
CTallMOHApHBIX  cocTosiHUW. KBaHTOBBIE umcHa, HX JIP
¢buznueckuil cMmbIci. BeIpokaeHne cocTOsSHUM, KpaTHOCTh

BBIPOXKJICHUS. DJEKTPOMArHUTHBIE TEPEXOAbl B aToMax.

[IpaBuia orGopa.

CrnexTpsl aTOMOB LIEITOYHBIX METaJUIOB. 2 10 3(§21,23), 4 (6.105, 107, [MMCBMEH
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OcHoBHbIe cepuu criekTpa. JlyoneTHas CTpyKTypa CIIeKTPOB 5(§21,27), 111) HAA

U cnuH AekTpoHa. CruH-0pOUTaIbHOE B3aUMOJICHCTBHE. 1(§33,34) PABOTA,
ITonHbld MEXaHWYECKMM MOMEHT 3JIEKTPOHA, KBAaHTOBOE JIP

9HCIIO j. TepMbI aTOMOB LIEIOYHBIX METAJIOB.

MHOroseKTpoHHbIe aTOMbI. THUIMBI CBSI3€M 3JIEKTPOHOB B 2 10 1(§37,39), 4(6.154, 156,160) | [TucbMeHHast
aromax. J- | — cBa3p. Ilpubmmxenne L-S cBszu. Crue- 5(§25,30) pabora
opbutanpHOe  B3auMonelcTBue.  TOHKas  CTPyKTypa JIP

10 |ypossueii. Tepmbl aTOMOB. MyJIBTHIUIETHOCTb.

PesynbpTupyromuii MEXaHUYECKU U MAarHUTHBIA MOMEHTBI

MHOTO3JIeKTpOHHOTO  aroma. @akrtop Jlamge. OmnbiT

OliHmTelHa u ae Xaaca.

ATOM B MarHWTHOM H 3JeKTpudeckoMm moysix. Crnaboe u 2 10 3(§25), 1(§45,46) | 6(§43) KP

11 |cunbnoe none. Oddext 3eemana u [lamena-baka. Dpdexrt JIP
[ITapxa.

Omneit lltepna u ['epnaxa. DneKTpOHHBIM apaMarHUTHBIN 2 5 1(§15,35), 3(8§26), 5(§37),|muceMeHHas

12 |pe3onanc. 3(§24), 5(§22-24,|6(§42) pabora

26);
[punuun  [laynu. Craructuueckue pacnpeaeneHus 2 10 1(§52, 54,55),11(§56), 4(6.126, |KP,
®epmu-/lupaka u bosze-DitHmreitna. Oneprusi depmu. 3(§27), 127, 130) MUCbMEHHAs

13 |DnexrponHble KoHpUrypauuu. [Ipasmio Xynna. MneansHas 5(§31,32) pabota
cXema 3aloJHEHHUs] AJIEKTPOHHBIX 00o0sioueK. OObsicHEeHUE 3(§34),
nepuoIn4eckoil cucteMbl MeHeneena.

14 | PentrenoBckue cnektpsl. [IpaBuino Mosmm. 2 10 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  s¢dexkTsi B aroMHOM  (u3mKe. 10 1(§71,72) 6(§44,45) MUCbMEHHAs
VYpasuenue Kunelina-I'opnona. Ypasuenue [upaka. Tonkas pabota

15 |cTpykTypa  ypoBHEH  SHEprum  aTomMa  BOJOPOJA.

CoctosiHusa ¢ orpunarensHoit sHeprueid. OnbiTel JIamba u
Pezepdopna. duznueckne cBoWCTBa BaKyyma.
Monekyna. Anmnabatuyeckoe npuOIIKEeHUE. 2 10 1(§58,63), 1(§64), MHUCbMEHHAas

16 MoekysIpHBIi  HOH BOgOpojaa. Molekyia BOIOpOJa. 3(§28,29) 5(§19) |4(6.180,182) pabota
XuMunueckas CBsI3b aTOMOB B MOJIEKyJax. BpamarensHas u JIP

KosebaTenbHass ~ DHEPrUM  MoJIeKyld.  MonekymspHsle
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CHeKTpbl.  BpamarensHble  crnekTpsl.  BpamjartenbHo-
KoJsieOaTenbHble CHEKTPbl. DJIEKTPOHHBIE CIIEKTPhI MOJIEKYJI.

Makpockornuueckue KBaHTOBBIE SIBIICHUS. | 2 2 10.1 [3(§37.41), 3(§36), 3(3an. Ha |MUCBMEHHAs
17 |CBepXnpoBOIUMOCTh U CBEPXTEKYyUeCTh M WX KBAHTOBas c. 196) pabora

IpUpO/IA.

Bcero yacoB: 54 36 36 |160.1

Ilpumeuanue 1. Cokpamenne B Tabnune: KP — kontponsHas padora, JIP — naboparopnas padoTa.
IIpumeuyanue 2. Yacbl Ha CaMOCTOATENBHYIO PAa0OTY BKJIIOUYAIOT TaK)Ke BPEMs HA MOJATOTOBKY K 3K3aMeHY (KOHTPOJIb).
IIpumeuyanue 3. B Tabnuity He BKIIOUEHBI 3atuianupoBannblie 1.9 vaca OKP (rpynmoBasi, nHAMBH Ty bHAS KOHCYJIBTAIMS U UHBIC BUIBI Y4eOHOM
JeSITeIbHOCTH BO BPEMs CEMECTpa, [10Ipa3yMeBaloIMe KOHTAKTHYIO paboTy 00yJaromuxcs ¢ NpenoaaBaTeieM) .
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ITpunoxxenne Ne 2
PeliTHHI — IVIaH AU CHUIIJIMHBI

«ATOMHAS U IAcpHAas d)I/I3I/IKa», yacTh 1 «ATOMHas d)I/ISI/IKa»

(Ha3BaHME AUCLHMILUIMHBI COITIACHO paboyeMy y4eOHOMY ILIaHy)
Hamnpasienue 03.03.03 «Pannoduzukar

Kypc 3, cemecTp 5

Buabl yueOHo# 1eATeJILHOCTH CTYAEeHTOB bamn 3a koHKpeTHOE  |UHCcTO Bayuist
3a/laHue 3aJaHull 3a Munu- Makcu-
CEMECTp MaJIbHBIN MaJIbHBIN

Moayasb 1 «IkcnepuMeHTaIbHbIE 0CHOBbI KBAHTOBOI TeOpPHU»
Texkymuii KOHTPOJIb

ITucermenHas pabota Ne 1 4 5 0 20

PyGe:xHblil KOHTPOJIb

1. KorrponpHas pabota Nel 5 3 0 15
BCEI'O ITO MOJYJIIO 1 0 35

Monayasb 2 «KKBaHTOBasi TeOpPUsi AaTOMOB M MOJIEKYJD)

Texkymuii KOHTPOJIb

3. KoHtponpsHas pabora No2 5 4 0 20
PyGe:xHblil KOHTPOJIb
1. IlucemenHas pabota Ne 2 3 5 0 15
BCEI'O 11O MOJVJIIO 2 0 35
IoompurenbHbie 6aNIbI
Yyactie B OTUMIIHAAAX 10 001IeH hu3nke | | 0 10
HTOro moompuTeJbHbIX 02J1JI0B 0 10
IMocemaeMocTsb (02/51bI BHIYUTAKOTCS U3 0011€el CYMMBbI HAOpaHHBIX 0aJ1JI0B)
1. Tlocemenne TEKIIMOHHBIX 3aHATHAI 0 -6
2. TlocemeHne NPaKTUUCCKUX 3aHATHHA 0 -10
HTOroBblii KOHTPOJIb
JK3aMeH 9 (Bompoc Owuiera) 2 Bompoca Makc. 18 6. |30
3 (mom. BOMPOC) 2 Makc. 6 6.
6 (3amaya) 1 Makc. 6 6.
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