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Yactb 1 «<ATOMHas1 pU3HKA» TUCHUILVINHBI KATOMHAA U A/iepHast GU3NKa)
(5-if cemecTp)
1. Ilepeyennb MJIAHUPYEMBIX Pe3ybTATOB 00y4YeHHs MO JUCHMILIMHE, COOTHECEHHBIX

¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00Pa30BaTe/IbHOI POrPaMMBbI

[Ipn wu3ydeHun OUCUUIUIMHBI «ATOMHas ¥ sjepHas (u3MKa» y O0O0yJaromerocss JJI0JKHBI

(hopMHPOBATHCS CIEAYIONINE KOMIICTCHIUH:
OIIK-1 -cnocoGHOCTH K OBJIAJICHNIO0 0Aa30BBIMHU 3HAHUSIMH B 00JIACTH MaTEMAaTUKH U €CTECTBEHHBIX HAYK,
UX HCIIOJIb30BaHMIO B MPOPECCUOHANBHOM JEATEIbHOCTH;
OIIK-2 - cmocoOHOCTh CaMOCTOSTENBHO TPUOOPETaTh HOBBIC 3HAHUS, HCIIOJIB3YS COBPEMEHHBIC
o0OpasoBartelibHbIEe U HH()OPMAIIMOHHBIE TEXHOJIOTUN

Jnst popMupoBaHus yKa3aHHBIX KOMIIETEHIIMA W OCBOEHHS OOpa30BaTENbHON MPOTPaMMBbI
00yJarOIINIICS JOJDKEH MOKa3aTh CICIYIOIINE PE3YIbTaThl 00YUSHHUS IO TUCIIUILIHE:

Pe3ynbraTel 00y4deHust dopmupyemas IIpumeuanune
KOMIIETEHIHS (C
yKa3aHUEM
KoJ1a)
3HaHuA 3HaTh OCHOBBI KBaHTOBOI TEOpUH, KBaHTOBbIe ypaBHeHus naBmkenus | OITK-1

MUKPOYACTUL], KBAHTOBLIC CTATUCTUYCCKHUEC PACIIPCACICHUA,; T'PAHULILI
NPpUMEHUMOCTH KIaCCUYCCKHUX KW KBAHTOBBIX MO)IeHeﬁ q)HSH‘{eCKI/IX
SIBJICHHI; CTPOEHHE 3JIEKTPOHHOW O0OJIOUKH aToMa, KBAaHTOBBIE YMCIIa
JJIEKTPOHA M aroMa, HMX (HU3MYECKHH CMBICH, POJb 3JIEKTPOHHOI
O6OJ'IO‘-IKI/I BO BSaHMOHEﬁCTBHH aTOMOB C BHCHIHUMH IIOJISIMH, 3HATh
OCHOBHBIE 3KCIIepUMEHTasbHbIe (akThl: (oTodPdeKT, ornbiThl OpaHka
u Tepua, omeir Pesepdopma, miaHerapHylo MoIenb aroma,
3aKOHOMEPHOCTH B CIIEKTpPaX aTOMOB, IU(PPAKLUI0 MHKPOYACTHII,
onbiT Illtepua u I'epnaxa, sBIEHHE CBEPXIPOBOAMMOCTH U
CBEPXTEKYUECTH; 3HaThb pOJIb BHYTPEHHEI'O CTPOEHMS BELIECTBA
(971eKTpOHHOM 000J104KM atoMa) B (POPMHUPOBAHUH €ro PU3MIECKUX H
XMMHUYECKUX CBOWCTB; BKJIaJl KBAHTOBOW TEOPHH B Pa3BUTHE HAyIHO-
TEXHUYIECKOIr0 Iporpecca

Hcnonb3oBaTh coBpeMeHHbIe oOpa3oBatenbHbie M UH(opManmonusie | OITK-2
TEXHOJIOTHM JUI1 CaMOCTOSITEIbHOTO HU3YUEHUs] PEIATUBUCTCKUX
3¢ peKkToB B aTOMHOM (prsnke

YMenus 1. YMeTs pemarp 3a/1a4u 1Mo OCHOBHBIM TeMaM atoMHoi ¢pusuku | OITK-1
2. YMeTh 3anMCHIBaTh BIIEKTPOHHBIE KOH(HIYpaluH aTOMOB
(pactipeneneHye 3JIEKTPOHOB II0 COCTOSIHUSIM) IO UX IOPSAKOBOMY
HOMEpY B mepuoauueckod cucreme sieMeHToB J[.M.MenneneeBa
COTJIACHO M/CAJbHON CXEME 3aI0THEHHS NIEKTPOHHBIX 000I0YEK

3. YMeTp  4MTaTh M 3alUChIBaTh  TEPM  COCTOSIHUS
MHOTOJIEKTPOHHOTO aToMa

YMerh  UCHONB30BaTh  COBpPEMEHHble  oOpaszoBarenbHbie U | OINK-2
MH()OpPMANMOHHBIE TEXHOJOTUH JUIS CaMOCTOSITENBHOIO H3YdECHUS
OTIENbHBIX TEM aTOMHOH (DU3HKU

Branenus 1. Bnagerr HaBpeIKaMu pacdeToB IiuuH BOMH ocHOBHBIX | OIIK-1
(HaBbIKH / CTIEKTPANBHBIX JIMHUM W SHEPIMH KBAHTOBBIX MEPEXOIOB AJISI aTOMOB

OITBIT BOJIOPO/IA ¥ MIECIOYHBIX METAJLIOB

JeATenpHOC | 2. Bmajgers HaBBIKAMH  HCTIONB30BaHMS TnpaBun  XyHma s | OIIK-2
TH) HAXO0)KJEHHUs1 OCHOBHOIO T€pPMa COCTOSIHUSI MHOTOJIEKTPOHHOIO aToMa




2. leab 1 MeCTO JMCUMILNIMHBI B CTPYKTYpe 00pa3oBaTeIbHON POrpaMMbl

HucuumimHa «AToMHas ¥ siaepHas (DU3WKa» OTHOCUTCA K 0a30601 YacTU paboyero y4eOHOTO
TUTaHa.

Yacte 1 mucrumnael «ATOMHAs Gu3uKa» U3ydaercs Ha 3 Kypce B 5 ceMectpe, uacmo 2 «loeprnas
@usuxa» na 3 kypce 6 6 cemecmpe .

Lenpto y4eOHON MUCHMIUIMHBI SBISETCS (HOPMHUPOBAHHME y CTYAEHTOB HAYYHOTO (U3UYECKOTO
MHUPOBO33pECHUSI Ha 0a3e W3Yy4eHHs] CTPOSHHS JJIEKTPOHHBIX OO0O0JIOYEK AaTroMOB U IPOIECCOB,
MPOUCXOISIIUX B HUX, JJIS1 TOTO, YTOOBI HCIIOJIB30BATh MOJy4YEHHBIE 3HAHHS B CBOEH IpoQecCHOHATbHOMN
JEeATETbHOCTH.

JucuuiuiiHa «ATOMHasi U saepHas (GU3MKa» 3aKaHUYMBaeT LUK JucHHILINH «OOmas ¢pusuka», B
KOTOPBIX pAacCMaTpUBAIOTCS, B OCHOBHOM, KJIACCHYECKHE TIPEACTaBICHUS (U3MKH, W HAYMHAET
O3HAKOMJICHHE C pe3ylbTaTaMH (U3NYECKUX IKCIEPUMEHTOB W TEOPETHUECKUMU IMPEICTABICHUSIMH B
00J1acTH KBAaHTOBOW TEOPHUU O CBOWCTBAX MUKPOOOBEKTOB U MATEPHHU B IIETIOM.

Jlnisi OCBOGHHUSI NUCIMILTUHBI HEOOXOJWMBI KOMIIETEHIIMH, TPEABAPUTEIHFHO CPOPMHUPOBAHHBIC B
paMKax H3y4eHHUs CIEAYIOIUX AUCHUIUIMH: MEXaHWKa, MOJEKYyIspHas (U3HMKa, DJIEKTPUYECTBO H
MarHeTu3M, ONTHKA, (U3WYECKHH NPAKTUKYyM, TEOpPETHUYECKass MEXaHWKa, MaTeMaTHYeCKUi aHalu3,
muddepeHnraibHble ypaBHEHUS, TEH30PHBINA aHaINU3 U BEKTOpHas ainreopa.

UYtoObl MPUCTYNHUTh K M3YYCHUIO JUCIHUILTUHBI «ATOMHAS U sjiepHas (pu3uka» CTYICHT IOJDKEH
3HATh OCHOBHBIC TIOHSTHS M 3aKOHBI ITEPEYNCICHHBIX BBINIE JUCIUIUINH, YMETh HaXOIUTh TPOU3BOTHBIE
GYHKIMH W WX Tpenenbl, YMETh II0JIb30BaThCsi pasjiokeHneM (QYHKIWHA B psA, yYMETh peniathb
maddepeHnnanbHbIe ypaBHEHUSI ¢ TPUMEHEHUEM TPAHWYHBIX M HAYaJbHBIX YCIIOBUH, UMETh HAaBBIKU
HAXOXXJCHHUS  HEOIPEJeNICHHBIX W OIpeleNieHHBIX WHTerpaioB ¢(yHkumid. CTYIEHT HODKEH HMETh
MpeJICTaBICHHUs] 00 OCHOBHBIX CPEICTBAX M3MEPEHUH B J1a0OpaTOPHOM (PHU3MUECKOM MPAKTUKYME, YMETh
MOJIb30BAaThCsl U3MEPUTEIbHBIMU MPUOOpaMH B paMKax J1abopaTOpHOro (U3MYECKOTO MPaKTUKyMa,
MMETh HaBBIKH PACUY€TOB MOTPELUIHOCTEN MPSIMBIX U KOCBEHHBIX NU3MEPEHUI.

OcBoenmne naHHOro paszaena obmed (u3uku sBiIsieTcs 00sS3aTeNbHBIM ATAlOM MOJITOTOBKU K
M3YYEHHUIO pa3fenioB TeopeTnueckod ¢usuku («KBantoBasi Teopus», «Du3nuka KOHACHCHPOBAHHOTO
COCTOSIHUS») U CHEIHAIbHBIX AUCHHUTIINH.

3. Conep:xxanue padoueii nporpaMmsbl (00beM JUCHUILIMHBI, TUNIBI U BHAbI Y4eOHBIX
3aHATHH, Yy4yeOHO-MeToaAM4YecKoe  olecnmeyeHHMe  CaAMOCTOATEJbHON  pPadoOTHI
00y4aroImmnxcs)

Copepxanue paboueil nporpaMmsl npezctasieHo B [Ipunoxennn Ne 1.



4, (I)OH}I OLCHOYHBIX CPECACTB M0 TUCHHUIIJTHHE

4.1. llepeyeHb KOMNeTEHUMI C yKa3aHHMEM 3TanoB HuX ¢GOpMHpPOBaHUA B
npouecce 0CBOeHUs 00pa3oBaTe/IbHOM NporpaMMbel. OnucaHve Nnokasartesiei U

KpuTrepues Oll€eHUBAHUA KOMHeTeHuI/Iﬁ Ha Pa3/IMYHbIX ITanax 50,4
(bOpMHpOBaHI/IH, OIIMCaHHE NIKAJI O€HUBAHUA
Kon u popmynupoBka KOMIETCHITHH
OIIK-1 -crtocOOHOCTH K OBJIaJICHUIO 0a30BBIMH 3HAHUSAMH B 00J1aCTH
MAaTCMATUKU U CCTCCTBCHHLIX HAYK, HX UCIIOJIb30BAHUIO B HpO(i)eCCHOHaHBHOfI
ACATCIIBHOCTH,
;

Oran [Tnanupyemble pe3yabTaThl 00ydeHUs Kpurepun olieHnBaHMs pe3yinbTaToB 00y4YeHUs!
(ypoBeHb) (mokazarenu TOCTHKEHUSI 3aJAHHOTO 2 3 4 5
OCBOCHUS YPOBHSI OCBOCHHSI KOMIIETEHIIN ) «He «Y 10BIIETBO

«Xoporoy» | «OTIuIHO»

KOMIICTCHIINH YAOBJICTBOPUTECIBHO» | PUTCIIBHO»
IlepBbiii 3Tan | 3HaThb OCHOBBI KBAaHTOBOM Teopud,|llokaspiBaer mnonHoe|Mmeer 3Haer 3HaeT Bcé
(Ha‘-la.]'[beIﬁ KBAaHTOBBIC YpaBHCHUA JABM)KCHUS (HE3HAHWE MaTepuajia3HAYUTCIIbH |IIOYTHU
YPOBEHB) MHKpOYaCTHIL, KBaHTOBBIE |MJTH HAMEET |bI€ BCE,

CTaTHCTHYECKUE pacnpenenenus; |(hparMeHTapHbIe poOesbl B |OMycKaeT

rpaHrulbL MPUMEHUMOCTH [3HAHUA He60ﬂbm0ﬁ 3HaHUAX, HC3HAYHUTC

KJIaCCUYECKUX U KBAHTOBBIX MOJEJNCH |4acTu Marepuana,|JJonyckaeT |JIbHbIE

¢u3MYecKUX  SBIEHUH;  CTPOEHHE|DOMyCKaeT  IpyOble|CYIIECTBEHH [OMOKH B

3JIEKTPOHHOMN 000J10YKH aToMa,|OIIMOKH ble OUIMOKH|OTBETaX

KBaHTOBbIC YMCJIA JJIEKTPOHA U aToOMa, B OTBETaX

ux  (usmyeckudt  CMBICHA,  POJIb

3JIEKTPOHHOMN 000710YKH BO

B3aUMOJICHCTBUM aTOMOB C BHELIHUMHU

TIOJISIMU; 3HaTh OCHOBHbIE

JKCIEpPUMEHTAIbHbIC (axTsl:

¢dororddext, onbiTel Ppanka u 'epua,

oneiT  Pesepdopma, maHeTapHyIO

MOJETb aToMa, 3aKOHOMEPHOCTH B

CIIEKTpax aTOMOB, Jdpaknuio

Mukpouactul, onbT IrepHa wu

I'epnaxa, SIBJICHUE

CBEPXIPOBOIUMOCTH u

CBEPXTEKYUECTH; 3HATh poIb

BHYTPEHHETO  CTPOEHHSA  BEIIECTBa

(omexTpoHHOW O00ONIOYKKM aroMa) B

¢dopMupoBaHHH ero (QU3HMYECKHX H

XUMHUYECKHX CBOJCTB; BKJIaJ

KBAaHTOBOH TEOpPMM B  pa3BUTHE

Hay9YHO-TEXHUYECKOT0 Iporpecca
Bropoii aTan | YMmeTs pemats 3a1auu o ocHOBHBIM  |He ymeer Ymeer, Ho| YmMmeer, |Ymeer B
(6a30BBIi TeMaM aTOMHOU (DU3UKHU; YMETh JIOITyCKAeT  |HOMYCKAeT |COBEPIIEHCT
YPOBEHB) 3aMMChIBATh IEKTPOHHBIE 3HAUMTENbH |HE3HAYHTE (BE

KOHQUTypamuu aToOMOB bI€ OIIMOKA |JTbHBIC

(pacnpenenenue 3JIEKTPOHOB 10 ommoOKH

COCTOSTHHUSIM) TI0 UX TTOPSIKOBOMY
HOMEpPY B IEPUOIUUECKON CUCTEME
snemenToB J[.M1.MenzaeneeBa coriacHo
HUJCAIbHOM cXeMe 3aIMOHEHMS
AIEKTPOHHBIX 000JI0UEK; YMETh YUTATh
U 3alMChIBATh TEPM COCTOSHUS
MHOT'03JIEKTPOHHOI'O aTOMa




Tperuii sTan  |Bnagers HaBelkamMu pacderoB AnuH|[IpakTHuecku He Brnaneer Bnaneer, |Bnameer B
(TIOBBIIIICHHBIH [BOJIH OCHOBHBIX CIIEKTPAIBHBIX JINHHH |BIazeeT crabo, JIOITYCKAET |COBEPILEHCT
YPOBEHB) W SHEPTUM KBAHTOBBIX IIEPEXOJ0B IS JIOITyCKAaeT |HE3HAuuTe |BE
aTOMOB  BOJOpPOAa M MIEJOYHBIX 3HAYNTENbH |JIbHBIE
METaJIJIOB bI€ OIIUOKN |OIMHOKH
OIIK-2 - cnioco0HOCTH CAMOCTOATEILHO NPHOOPETATH HOBbIE 3HAHUS, HCIIOIb3YH
COBPEMCHHBIC 06p330BaTeJ’IbHI)Ie u HH(bOpMaIII/IOHHbIe TEXHOJOI'NHN
Oran [Tnanupyemble pe3yabTaThl 00ydeHUs Kpurepun olileHnBaHNs pe3ynbTaToB 00ydYEeHUsI
(ypoBeHb) | (TOKa3aTenu TOCTHKEHUsS 3aJaHHOTO 2 («He 3 5
OCBOCHHUS YPOBHS OCBOEHHS KOMIIETEHIIUH) | ymoBaeTBopuTenbH |(«Y 10BaeTBo |4 «Xopormo»

KOMIIETCHIIUU o») PUTETHHOY) «Ormraso»
Ilepsorii aTan | Mcnons3oBats coBpeMeHHbIe ([Toka3piBaeT Nmeer 3HaeT nmouTH |3HaeT BCE
(HavaJIbHBINA o0pa3oBaTesbHbIC U|IIONMHOE  HEe3HaHHe|3HAUuTelIbH |BCE,

YPOBEHB) - MH(OPMALMOHHBIE TEXHOJOTUH IJIsi|MaTepuaa WIIH|bIE JIOITyCKaeT
3HATh CaMOCTOSITENIBHOTO U3y4eHHs |IMeeT npoOenbl B |HE3HAUUTEIh
pensTuBUCTCKUX  3(G¢eKToB  B|]parMeHTapHbIC 3HAHHUSAX, HBIE OUINOKH
aTOMHOU (u3uKe 3HaHMs HEOOJBIION|IOMyCKaeT |B OTBETaX
YacTH  MaTepuana,|CyleCTBeHH
JIOIYCKaeT TrpyOble|ble OIIUOKH
OLIMOKH B OTBETax

Bropoii atan Ymers ucnonb3oBath|He ymeer YMmeer, HO| Ywmeer, YMmeer B
(6a3oBbIii COBpEMEHHbIE 00pa3oBaTelbHBIE U JIONTyCKAaeT |IOMYCKaeT |COBEpPLICHCTB
YPOBEHB) UH(POPMALMOHHBIE TEXHOJOTHU I 3HAYUTEIbH |HE3HAUUTEIb |€
yMeThb CaMOCTOSITEIBHOTO U3yUYCHUS bI€ OIIMOKU |HBIEe OIIMOKH

OTJICNIbHBIX TEM aTOMHOH (PU3UKU
Tperuii aTan Baagernb HaBbikamu |[IpakTuuecku He Bnageer Bnaaneer, Biageer B
(TIOBBILICHHBIH | UCTIONB30BAHUS MpaBwl XyHOA JUIs|BIajeeT cnado, JIOIYCKaeT |COBEPILEHCTB
YPOBEHB) HAXOXKJCHUSI ~ OCHOBHOIO  TepMa JIOIIYCKAaeT |HE3HAuYUTelb |€
BJA/IeTh COCTOSIHUS MHOT'03JIEKTPOHHOT O 3HAYUTENBH |HBIE OINOKU

aToMa bI€ OLTHOKH

KpI/ITepI/IﬂMI/I OLOCHMBAHUA ABJIAIOTCSA 6aJ'IJ'IBI, KOTOPBIC BBICTABIAKOTCA IIPCIIOAABATCIIEM 34

BUJIBI

I[I/ICI_[I/IHJ'II/IHI)I), NEPCUUCIICHHBIX B peﬁTI/IHF'HHaHC JUCHUITIIMHBI.

NesITeNbHOCTH (OLIEHOYHBIE CpPEJACTBA) [0 MTOTaM M3y4eHHs MoJyieil (pa3nenoB

4.2. TunoBbie KOHTPOJIbHBIC 3a/1dHUA UJIX HHbIC MaTepHaJIbl, HEOGXO,Z[I/IMI)IG AJ1A
OLl€HKH 3HAHUH, YMEHPIﬁ, HABBIKOB H OIIbITA A€ATE/IBHOCTH, XdPAKTCPU3YIOIIIHUX
3Talbl (l)OpMPlpOBaHPIH KOMHETeHuHﬁ B Ipounecce 0CBOCHHUA OﬁpaSOBaTEJIbHOﬁ

MpOrpamMMabl.
OLleHUBaHM S

MeToan4dyeckue

3HAaHUW, YMEHHH,

MaTepHaJbl,

HAaBBIKOB

onpejesfAIHe
omnbITa

5

XapaKTepU3yIIMX 3Tanbl GOPMUPOBAHUSA KOMIETEHIUMA

npoueaypbl
AeATeJTbHOCTH,

DTansl PesynbraTel 00y4eHus Kommerenmms O1eHOYHBIE CPEACTBA
OCBOCHHUS
1-i1 sTan 3HATh OCHOBHI KBaHTOBOH Teopwu, kBaHTOBBIEe | OITK-1 [MucemenHast pabora,
ypaBHEHHSA JBIDKCHUS MHKPOYACTHII, KOHTpOITbHAs paboTa
3HaHuA KBAaHTOBBIE CTATHCTHYECKHE paclpeeNcHUs;

TPaHHUIIBI
KBAaHTOBBIX MoOJIETeH (QU3NIECKHX
CTPOEHHE DIEKTPOHHOU
¢dusmuecknit

CMBICII, POJIb

BHCIIITHUMH IIOJISIMH, 3HATh

NPUMCHUMOCTHU  KJIACCHUYCCKUX U

000I0uKH
KBAaHTOBBIE YHCIIAa OJJIEKTPOHA M aTroMa, HX
3IEKTPOHHOU
000JIOYKM BO B3aMMOJICHCTBUM aTOMOB

SIBJICHU;
aTroma,

C
OCHOBHBIC




JKCTIepuMeHTanbHble  (akTel:  (ororddexr,
onbITel Ppanka u I'epua, ombiT Pesepdopra,
TUTaHETapHYI0 MOJIENIb aTOMa, 3aKOHOMEPHOCTH
B CIIEKTpax aTOMOB, AU(PPAKIHIO MUKPOYACTHII,
omeitr  Itepra u  T'epmaxa,  sABIeHHE
CBEPXIPOBOIMMOCTH M CBEPXTEKYUECTH; 3HAThH
pONb  BHYTPEHHErOo  CTPOCHMSI  BEIECcTBa
(3MeKTpOHHOM 000J10YKH aToMma) B
(dhopMupoBaHUU ero (usnIecKux u
XMMHYECKUX  CBOMCTB; BKJIAJ  KBaHTOBOM
TEOpUM B pa3BUTHE HAYYHO-TEXHUYECKOTO
mporpecca

Hcnonb30BaTh COBpEMEHHBIE 00pa30BaTeNbHbIC
U WHOOPMALMOHHBIE  TEXHOJOTHH  JJIs
CaMOCTOSITEILHOTO M3YUEHHS PENATHBUCTCKUX
3¢ (heKToB B aTOMHON (PH3HKE

OIIK-2

MUCBMEHHas paboTa

2-11 pran

VYMenus

YMeTh pemarth 3a/1aui 10 OCHOBHBIM
TeMaM aTOMHOU (hU3UKH;

YMeTh 3amuchIBaTh 3JICKTPOHHBIE
KOH(HUTypanuu aToMOB (pacrpenesieHue
JJIEKTPOHOB TI0 COCTOSTHHSIM) IO UX
MOPSZIKOBOMY HOMEPY B IIEPUOMIECKON
cucteme snemeHToB [.M.Menaeneesa
COTJIaCHO HM/ICAJTbHON CXEME 3arlOTHCHHUS
3JIEKTPOHHBIX 000JI0UCK;

YMeTb unTaTh U 3aIUChIBATh TEPM
COCTOSIHUSI MHOT03JICKTPOHHOI'O aTOMa

OIlK-1

KOHTpOJIbHAs paboTa

YMeThb UCI0JIb30BaTh COBPEMEHHBIC
o0pa3oBatesbHbIe U HH)OPMALIHOHHBIE
TEXHOJIOTUH [UTSI CAMOCTOSITEIEHOTO
M3Y4YCHHS OTACIBHBIX TEM aTOMHON
buznku

OIIK-2

[MucemenHast pabora

3-#1 sTan

Bnaners
HaBBIKAMH

BaaneTns HaBBIKAMU pac4eToB AJINH BOJIH
OCHOBHBIX CIICKTPAJIbHBIX JIMHUH U OHEPIruu
KBaHTOBBIX IIEPEXOJ0B JIsI aTOMOB
BOAOpOAa U IIEJIOYHBIX METAJIJIOB

OIIK-1

KonTponbhas padbora

BuaageTb HaBBIKAMH HCIIOJIB30BAHUS
npaBmiI XyHIa A5 HAXOKJICHUS
OCHOBHOTO T€pMa COCTOSTHHSA
MHOTORJIEKTPOHHOT'O aTOMa

OIIK-2

KonTponbhas padora,
MUChMEHHast paboTa

4.3 PeTUHI-IJIaH AUCIUIIJIMHbBI

Pedituar—mian JAUCIHUILIMHBI ITPEACTABJICH B ITPHUIJIOKCHUU 2.

IK3aMeHAIIMOHHBIE ONJIeThI

OK3aMeH SIBIISICTCS OICHOYHBIM CpCACTBOM UIA BCCX 3TAIIOB OCBOCHUMA KOMIIETCHIIUH.

CTpykTypa 5K3aMeHaI[MIOHHOTO Oujera:
Bunem cocmoum u3 08yx meopemuueckux 60npocoa.

1. KopryckynsipHble CBOHCTBA 2JIEKTPOMArHUTHOTO M3JTyUeHHS.

[IpuMepHBIE BONPOCHI AJIS IK3aMeHa:

2. DoTorddexT.
3.2¢dexr Komnrona.




4.BonHoBele cBoiicTBa yactull. [unoresa ne bpoius. Onwir [leBucCona u [Ixepmepa.

Judpaxiyst HEUTPOHOB.

5.BonHoBBIE cBoOiicTBa MHKpO- M MakpoudacTul. CBoiicTBa BOJH Je bpoiins (BoiHOBas

GbyHKIuMs, GU3NIECKUI CMBICT BOJTHOBOM (DyHKIINN).

6. [Ipuauun vHeonpenenennoctu ['elizendepra.
7.Cpennuie 3Ha4eHUS! (GU3MUECKUX BEIUYMH B KBAHTOBOW MEXaHUKE (KOOPAMHATA, UMITYIbC).

[TonsiTue oneparopa.

8. OmepaTopsl KOOpIUHATHI, UMITYbca. OOIIee MPAaBUIIO HAXOKICHHS OMIEPATOPOB B KBAHTOBOU

MexaHuke. OnepaTop NOJIHON SHEPTUHU.

9.Cob6ctBenHbIe cocTostHMA W (yHKuuMu. YpasHenue IllpemuHrepa i craroOHapHBIX

10.
11.

12.
13.
14.
15.

16.

17.
18.
19.
20.

21.

22.
. YueT KOHEYHOCTH Macchl sIpa.
24,
25.
26.

23

27.

28.

29.
30.

31.

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

38.
39.

COCTOSITHHIA.

Yacrtuia B moTeHIuanbHOH sime. COOCTBEHHBIC 3HAYCHHUS SHEPTUU YACTHUIIBL.

YacTtuiia B IMOTEHIIMAIBHON sMe ¢ OECKOHEYHO BBLICOKMMH cTeHKaMu. CoOCTBEHHBIE
(GyHKIMH.

[ToTentmaneHelii 6apbep. TyHHETbHBIN 3D DEKT.

XonoaHast SMUCCHUS JIEKTPOHOB U3 MeTaisia. KoHTakTHas pa3HOCTh MOTEHIUATIOB.
lMapmonnueckwnii ocumstop. [IpaBuno orbopa. Hymesast sneprus.

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB Ha MpuMepe aroma Bojopoaa. O6o0menHas Gpopmyia
banemepa. KoMOMHAIIMOHHBIN TPUHIIATI.

OmneiT Pe3epdopaa mo paccesHuto anbda-yactuu. SnepnHas mozaens atoma . Dopmyna
Pezepdopna.

[Toctynater bopa. OnsiTel ®panka u ['epia.

[IpaBuiio KBaHTOBaHUS KPYTOBBIX OPOUT.

DneMeHTapHas 00pOBCKasi TEOPHUS BOJOPOJIOIIOI00HOTO aToMa.

KsanToBass Teopust Bomoposonono0Horo aroma. CoOCTBeHHbIE (YHKIIMHM W 3HAYCHUS
sHepruu. KBanToBble uncia, ux Gus.cmbici. BoipoxkieHHbIe COCTOSHUS.

Knaccudukarnus cocTossHui 37€KTpOHA TO MOMEHTY UMITylibca. CxXxeMa SHEpreTHYeCKHUX
ypOBHEH aToMa BOJOPOJAA U CeKTp uznydeHus. [IpaBuna orbopa no op6.KB. YucIy.
Pacmipenienennie mioTHOCTH B 3JEKTPOHHOM 0bJake (Ha MpuMepe aToMa BOAOPOIa).

N3oTonmueckuit casur. OnbiT FOpw.

ATOMBI IIETOYHBIX METAIJIOB. Y POBHU SHEPIUH U CIIEKTP U3JIy4EHHS aTOMa HaTpus.

CrnuH snektpoHa. CrnuH-OpOMTANIBHOE B3auMoOJCHCTBUE, [IOHATHE TOHKOW CTPYKTYpBI
YPOBHEH.

OObscHeHue nyONETHOM CTPYKTYphI CIIEKTPOB aTOMOB IIEIOYHBIX METAJIOB Ha MpUMEpe
aToma HaTpus (TJaBHas, pe3kas, 1uddysHas u GyHIaMeHTAIbHBIE CEPUN).

OpOuTanbHbIE MATHUTHBIM MOMEHT 3JIEKTPOHA IO KJaccuueckoil Teopuu. ['mpomarHutHoe
oTHoueHue. JlapmopoBa npeueccust.

Onprtel Ltepua u IN'epnaxa. [loHsTHE IPOCTPAHCTBEHHOTO KBAHTOBAHMSL.

[TonHBII MEXaHWYECKUA M MArHUTHBIH MOMEHTBI AJIeKTpoHa. BwiBon ¢akropa Jlange ¢
IIOMOIIIbX0 BEKTOPHON MOJIEIIN.

Pesynprupyromuii  (MOJMHBIA)  MEXaHUYECKH  MOMEHT  DIIEKTPOHHOH  00OJIOYKH
MHOTORJIEKTPOHHOTO aToMa. THIIbI CBSA3€H 2JIEKTPOHOB B aTOMax. TepMbl aTOMOB.
PesynpTupyronuii (moyHbit) MarHUTHBIA MOMEHT aTroMa. BeiBoa dakropa Jlanne.
Marnutomexannueckue 3¢ dextel. OnbiT DitHITeNHA 1 1e Xaaca. Dddekt bapuerra.
Pacierienne ypoBHe# sHepruu atoma B c1a00M MarHUTHOM TIOJIE.

Crnoxwublit a¢ ekt 3eemana. Pacuiernienne TMHAN U3TyYeHUS.

[Ipocroit ahdexr 3eemana. DPpdext Iamena-baka.

[Mpunanun INaynn. CuMMeTprYHbIE U aHTUCUMMETPUYHBIE BOJHOBBIE (DYHKIMH. BO30HBI U
(bepMUOHBI.

IIpaBuna Xynna. [Ipumepsl npuMeHenus npasuia XyHaa.

DneKTpoHHBIE KOHPUTypauuu. M ieanpHas cxema 3aroIHEHHsSI SJIEKTPOHHBIX 000JI0YEeK.



40. ITeppogMYHOCTh XMMUYECKUX CBOMCTB 31eMeHTOB. [lepuoanyeckas cucremMa >JIE€MEHTOB.
3anoJgHeHue IEKTPOHHBIX COCTOSIHUN B IEPBBIX TPEX NEPUOAX.

41. Ilepuoanueckas cucrema J.M.MenzaeneeBa. OTKJIOHEHHS OT UJI€ATbHON CXEMbI 3aI0JIHEHUS
000J0YeK.

42. PeHTT€HOBCKHE CIIEKTPHI. 3aKOH MO3IH.

43. CepxnpoBoaAuMOCTb. CBEPXTEKY4ECTb.

[Ipumep 3K3aMeHAlMOHHOTO GUJIeTa:

MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepauuu
OI'bOY BO «bamkupckuil rocy1apCTBEHHbI YHUBEPCUTET

PU3UKO-TEXHUYECKUN UHCTUTYT
Kadenpa obmieii ¢puszuku
3K3AMEHAIII/IOHHI)II71 BUJIET Ne 1
M0 TUCITUTUINHE «ATOMHAsI HU3UKA

Hanpasnenue 03.03.03 «PAJAODPU3INKA»
[Tpoduns «l{udpossie TexHOTOTHH 00PAOOTKH MHDOPMALIUI

1. IToctynatel bopa. OnbiTel @panka u ['epua.
2. Cnoxwusiii 3¢ dext 3eemana. Pacuiensienue ypoBHel sHEpruu.

«Y TBEPKIAKO»
3aBeayromuii kapeapou A banamanos M. X.
(moammcp) (®.1.0.)

B pamkax UCIOJIb30BAHUS MOJYJIbHO-PEHTHHTOBOM CHUCTEMBI OOY4YeHHS U OIICHKHU
yCIIEBAEMOCTH CTY/IEHTOB MTOTOBas OLIEHKA 3HAHUU CTyJEHTa MO JUCHUIUIMHE MPOU3BOAUTCS IO
CyMMe 0aJioB, MOJNyYEHHBIX B paMKaX TEKYIIEro U pPyOeKHOTO KOHTPOJS 3HAHWM, YMEHUH U
HaBBIKOB B TEUEHHUE CEMeCTpa, U OaIJIOB, MOJYYEHHBIX Ha dK3aMEHE.

3a paboTy B cemecTpe CTyAeHT moiydaeT A0 70 OannoB 3a BBINOJHEHUE 3aJaHU B paMKax
TEKYIIEro U PYOEKHOTO KOHTPOJS U JNOMOJHUTEeNnbHO a0 10 6amioB 3a pe3ynbTaThl ydacTus B
OJIMMITUAJIE CTYACHTOB Mo oO0mIei ¢usuke. s gomycka K SK3aMeHY CTYAEHT JOJKeH HabpaTh B
cemecTpe He MeHee 35 OaioB.

MaxkcuManbHOE KOJIHYECTBO OaJJIOB, MOJydaeMO€ CTYIEHTOM Ha JK3aMeHe, cocraBiseT 30
0aoB.

[TepeBon onenku u3 100-6aIbHOM B YeTHIPEXOATIBHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- omuHO — OT 80 10 110 G6annos (Bkimtouast 10 MOOMPUTENBHBIX 0aTIOB);

- xopo1o — ot 60 10 79 6annos;
- YAOBIETBOPUTENBHO — OT 45 110 59 6annos;
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- HEYZIOBJIETBOPUTEIILHO — MeHee 45 0aios.

KpuTepuu oneHuBaHus OTBETA HA IK3aMeHe:

MaxkcumanbHast oneHka — 30 0auioB CKJIaAbIBacTCsl M3 OLEHKUM 3a OTBET Ha TEOPETHYECKUE
BOIPOCHI Omiera (J[Ba BOIPOCca OICHUBAIOTCS MAKCHMAIBHO 1O 9 0ayuioB Kax/blii), U3 OICHKH 3a
peuieHue 3agaun (6 OamioB) M OLEHOK 3a OTBETHI Ha JOINOJIHUTENIbHBIE BOIIPOCH! (JIBa BOIpOCaA,
OIICHUBAEMbIX KaKIbIH B 3 0ajia MaKCUMAaIbHO).
3a oTBeTHI HA BONPOCHI ONJ1€Ta BHICTABJISAETCS

- 15-18 6an0B, eciny CTyIEHT Jajil MOJHBIC, Pa3BEPHYTHIE OTBETHI Ha BCE TEOPETUUYCCKUE
BOTIPOCHI OMIIeTa, MPOJEeMOHCTPUPOBAI 3HAHHE (POPMYJI, TEPMHHOJIOTHUH, TIOHUMaHNE (PU3UIECKOM
CyTH SIBJIEHUN U SKCIICPUMCHTOB, YMCHHE ITOCICAOBATCIBHO W JIOTUYHO OTBCYATH Ha BOIIPOCHL
ounera B 00beMe peKOMEH/I0BAaHHOW JIUTEPATYPHI.

Crynent 0e3 3aTpylHEHUH OTBETWJI Ha YTOUHSIOIIME BOMPOCHI IPENojaBaresis 1o
Martepuagam ousera.

- 10-14 6anJ10B BBICTABIISICTCS CTYACHTY, €CITH CTYJEHT PACKPBUI 0€3 Cephe3HbIX OMMO0K 00a
TEOPETHYECKHUX BOTIPOCA, OJHAKO TOKa3ai nmpooensl B 3HaHUsAX 20-25 % oObema Omitera. He Ha Bce
YTOUYHSAIOIIHUE BOIIPOCHI ObLIN JaHbl KOPPEKTHBIC OTBETHI.

- 5-9 GayI0B BBICTABIISIETCS CTYACHTY, €CIU JIaHBI OTBETH Ha 00a TEOPETHUYECKUX BOIPOCa B
oowveme 35-50 % ot momHOTO OTBeTa. CTYIEHTOM JOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX ONTHOOK B
TOJJKOBAHUHN OCHOBHBIX HOHSITHI;'I, 3aKOHOB H q)OpMy.]'[, OIMMCAaHUN OCHOBHBLIX OJSKCIICPUMCHTOB.
CTy,}IeHT HC JacT YAOBJIICTBOPUTCIIBHBIX OTBETOB HA YTOUHAIOIIKUE BOIIPOCEHI 11O 6I/IJ'IeTy.

- 1-4 oOanna BbICTaBiIsIeTCS CTYIEHTY, €CIM OTBET Ha TEOPETUYECKUE BOIPOCHI
CBUJIETENLCTBYET O HEMOHMMAHUU W KpailHe HEMOJHOM 3HAaHWU OCHOBHBIX MOHSTHUN, 3aKOHOB U
9KCMEPUMEHTOB, WM MOJHOCTHIO OTCYTCTBYET OTBET Ha OJUH BOINPOC U AOMYLIECHBI CEpbe3HbIE
omuOKK W MPOOENbl MPU OTBETE Ha BTOpO#l Bompoc. Ha yrounstomme BOMPOCH MO OUJIETY HE
MOJIy4€HBI OTBETHI WM OTBETHI HA HUX B KOPHE OIIMOOYHBI.

IIpuMepsl 3aa4 K IK3aMEHY:

1. Jlnst mpekpamenust ¢otodddexra, BEI3BAHHOTO OOIyYEeHUEM YIBTPa()UOJIETOBBIM CBETOM
IUTATUHOBOM IUIACTUHKU, HY’KHO IPWJIOKUTh 3a/1€P’KUBAIOIIYIO Pa3HOCTh noTeHuanos 3,7 B. Eciu
IUIATUHOBYIO IUIACTHMHKY 3aMEHUTh JIPYrodl IUIAaCTMHKOM, TO 3aJEp)KHUBAIOLIYI0 pa3HOCThb
NOTEHIMAJIOB Npuaercs yBeauuutbh 10 6 B. Omnpenenuts pa®oTy BbIXOJA 3JIEKTPOHOB C
MIOBEPXHOCTHU ITOH MJIACTUHKU.

2. Ha kakylo0 KHMHETHYECKYI0 SHEprHI0 YCKOPSIEMbIX IPOTOHOB JOJDKEH OBbITh pPaccuuTaH
YCKOPHUTEJIb, YTOOBI HCCIIEN0BATh IPOCTPAHCTBEHHBIE CTPYKTYphI pazMepoM ~ 1 ¢m (1072 em).

3. OueHuTh ¢ TOMOIIBI MPHUHLUIA HEONPEJEICHHOCTEH MHUHUMAJIbHYI0 KHHETHYECKYIO
SHEPTHI0 AICKTPOHA , JIOKATU30BaHHOrO B o0Onactu pasmepoM | = 0,2 HM.

4. bynyt nu ucnbIThIBaTh AU(QPAKLKIO HA KPUCTAIUIMYECKON peIIeTKe HEUTPOHBI, HMEIOIUe
KHHeTHUYecKyto »Hepruto 1 MpB ?  CuuraTth, 4TO NMEepHOJA KPUCTAUIMYECKON PEIIeTKH HMEeT
nopsigok 1 A%. OTBer 060cHOBATH pacyeTamu.

S. Haiitu nnuHy BosHBI Jie Bpoilfis  21€KTPOHOB , MCHIBITHIBAIOLINX JU(PPAKIUIO Ha I'paHH
MOHOKpPHUCTAIIA , °€CIIM  BTOPOl MaKCHMyM 3€pKaJbHOIO OTPaXKCHHs HAOIIOIaeTCs IO YIJIOM
® k noBepxHocTH , paBHbIM 30°. PaccrosHue d MeXIay COCEIHUMH AaTOMHBIMU IJIOCKOCTSIMU
, TTapaJUIeIbHBIMM MOBEPXHOCTHM MOHOKpHcTaia pasHo 1,60 A .

6. CB0OOMHO  JBWXKYIIAsCS ~ HEPENATHBUCTCKAs  YacTHIA  HMEET  OTHOCUTENIbHYIO
HEOMPEJIEIEHHOCTh KMHETHYecKol osHepruu mnopsaaka 1,6%10%. OuenuTs, BO CKONBKO pa3
HEOTIPEIeNIEHHOCTh KOOPIMHATHI TAKOW YaCTHUIIBI O0JIbIIE e 1eOPOHIeBCKON ATMHBI BOJIHBI.

7. OueHuTh HEONPENEIIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOpOJA, IoJiarasi pasMep
atoma mopsnka 10® cM. CpaBHHTH NOJNydeHHOE 3HAYEHHE CO CKOPOCTBIO 3JIEKTPOHA HA MepBOii
OOPOBCKOIi OpOUTE.
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8. HaiiTu sHepruo cBs3M 3JEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJONOJOOHBIX HOHOB, B
CIEKTpE KOTOPBIX JIJIMHA BOJIHBI IEPBON JIMHUU cepuM banbmepa paBHa 164,2 HM.

9. Ha ckoibkO Hag0 yBEIMYUTh BHYTPEHHIOK 3HEPrUI0 aTOMa BOJOPOJA , HAXOAALIETOCS
B OCHOBHOM COCTOSIHUM , YTOOBI OH MOT' HCIyCTUTh (POTOH , COOTBETCTBYIOIIMH T'OJIOBHOM
auHuM cepun llamena ?

10. Kakyro MUHUMAaNbHYIO SHEPTUIO JIOJIKEH MOJYYUTh UOH I'eNMsl, HaXOAIIHUICS B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCIYCTHUTH (DOTOH, COOTBETCTBYIOLINI TOJIOBHOM cepun bansmepa ?

11. [ToTreHuman moHM3alMK aTOMa IIEJIOYHOTO MeTauia 1e3us paseH 3.89 sB. Onpenenuts
KBAaHTOBBIN 1€()EKT OCHOBHOTO COCTOSTHHSL.

12. Haiimure myvHy BOJIHBI KOPOTKOBOJIHOBOM TI'paHUIBl PE3KOM CEPUM aTOMA JIMTUA , €CIU
pundeprosckas monpaBka K P - tepmam atoma mutus p = - 0,04 .

13. Hanumure snekTpoHHyl0 KOH(purypauuio aroma 6opa. Bocrosib30BaBIINCE TpaBHIIaMU
XyHAa, ONPEAEIINTE €r0 OCHOBHOM TEPM.

14. VYkaxuTe KBaHTOBbIE M1E€PEX0/Ibl, 00pa3yrolue TOHKYIO CTPYKTYpPY FOJIOBHOM JIMHUU CEpUU
baneMmepa B criekTpe atoMa Bo10poAa.

15. Boruricnute B eauHMIIAX NOcTOSHHON IlnaHka BO3MOJKHBIE 3HAUEHUS MOJAYJS IOJIHOTO
MEXaHHIECKOr0 MOMEHTa aToMa | M;j | mwis aroma , UMEIOIIEro CHEeKTpaibHbIi TepM  3D.

16. OnpeaenuTh BO3MOKHbIE 3HAUYEHHS MATHUTHOTO MOMEHTA aTOMa B COCTOSTHHU “P.

17. Haittu B w™marneronax bopa mNoOJIHBI MarHUTHBIA MOMEHT aroMa , HMEIOIIEro
CIIeKTpanbHbIA TepMm °Pp .

18. HaifTu MoHBIH MArHUTHBIA MOMEHT aTOMOB B coCcTOSHUAX D12 .

19. HaiiTn CTIMHOBBI MeXaHUYECKHiT MOMEHT aTOMOB B COCTOSTHHUSAX *Faf

20. HaiiTi opOHTANBHBIH MEXaHNUECKHH MOMEHT aTOMOB B COCTOSIHHSAX “Di1

21. Onpenenutbh, Ha CKOJIBKO TOXYypOBHEW pacHiemuTcs B CJa00OM MAarHUTHOM IIOJI€
SHEpPreTHUecKHil ypOBEHb, COOTBETCTBYIOIIHIT TepMy 2Paj ?

22. HapucoBath cxeMy paclierIeHHs] i BO3MOJKHEIE TIEPEXO0IBI MEXKLY YPOBHAMHU TepPMOB 2P u
2S B c11a60M MAarHUTHOM TIOJE.

23. HUcnonb3zys mpaBwio XyHAa, ONPEACIUTh TMOJHBIA MEXaHMYECKUA MOMEHT aToMma,
€IMHCTBEHHAs HE3aloJIHEeHHas: 000JI04Ka KOTOPOTO COJIEPKUT JIBa P-3JEKTPOHA.

24, CKOJBKO CIEKTpaNbHBIX JUHUM, pPa3pelIeHHbIX MpaBUiIaMud OTOOpa, BO3HUKAET IpHU
[epexo/ie aTOMOB JINTHS B OCHOBHOE COCTOSIHHE U3 COCTOSIHUA 4S.

25. Ha cKOJIbKO KOMIIOHEHT PACIIENUTCA Iy4OK aTOMOB YIJIepoJa, HaXOJAIIMNXCS B OCHOBHOM

cocrosiunu, B 3kcnepuMente llltepna m I'epnaxa? [lns HaxoXJeHUS OCHOBHOTO TepMa aroma
HCIIOJIb30BaTh MPaBUIIO XyH/IA.

3a pelmieHue 3a4a4Y Ha 9K3aMEHeE BbICTABJIACTCA:

- 6 bamnoB , €CJIM 3a1a4a pClICHa IMOJIHOCTBIO U 6e3 SaMC‘IaHHﬁ;

-5 6aJ'IJ'IOB, CCJIM 3aJa4ya pClICHa IIOJIHOCTbKO, HO €CTb HeOOoJIbIINE HCOO04YCThI HIIN
HECYIICCTBCHHAA oIIMOKa B YHCIECHHBIX pacueTax uiu Hp606pa30BaHI/I${X;

-4 68..]'[.]'[3, €CJIM BCC UCXOOHBIC NOJIOKCHUA TCOPHUU U JIOTUYCCKUC BBIBOABI 3aIllMCaHbl BEPHO,
HO Hp606pa3OBaHI/I5I HC 3aKOHYCHEI UJIK B HpeO6pa30BaHI/I$IX JAOITyIICHAa OIJ_II/I6K8.;

-3 68..]'[.]'[3, €CJIM B UCXOJHBIX YPABHCHUAX HUJIM B UJICC PCUICHUA JOIYHICHA CCPhE3HAA OH_II/I6K8_,
4YTO NPHUBEJIIO K HEBECPHOMY pPE3YyJIbTATy WU OTCYTCTBYCT OJHO U3 HCO6X0,I[I/IMBIX HNCXOJHBIX
ypaBHeHHfI, OJJHAaKO BBIIIOJTHCHBI Hp606pa3OBaHI/IH, HaITpaBJICHHBIC Ha IMOJIYUCHUC OTBCTA,

-2 68..]'[.]'[3, C€CJIM OTCYTCTBYCT Ba UCXOJHBIX YPABHCHHUA U3 TPCX HUIJIN YE€TBIPCX HCO 6XOI[I/IMBIX,
WM O0IyHiCHa rpy6a;1 OH_II/I6K8., CBHUACTCIILCTBYIOIIIAA O HCIIOHMMAHUH YCIIOBUA 3ada4d, OJHAKO
NPUCYTCTBYKOT BCPHBIC JIOTUYCCKHUC PACCYXKIACHHUA, HUACA PCIICHUA, YaCTUYHO IIPABUJIBHBIC
,Z[CﬁCTBPIH, HaITPpaBJICHHBIC HA MTOJIYYCHUC OTBCTA,

-1 63.J'IJ'I, €CJIK €CThb IMMPABUJIBHO 3allTMCAHHOC OAHO WJIN JBAa UCXOAHBIX IMOJIOKCHUA TCOPUU NI
naes pelcHud, HO HE CACJIaHO HUKAKUX JEeNCTBUH IJIs MOJIYYCHH OTBCTA,

- 0 6ammoB — PCHICHUC OTCYTCTBYCT UJIU MMOJIHOCTBIO OIIHOOYHO.
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33,[[21‘-13 HEC BXOJUT B BKSaMeHaLII/IOHHBIf/'I ouier u BBLIACTCA CTYACHTY OTACIBHO, ITOCJIC OTBCTA
Ha TEOPETHYECKUE BOMPOCH! OMIIETHI.

LN

RBE©oo~N O A

17.

18.
19.
20.

0.
1.
12.
13.
14.
15.
16.

ﬂpI/IMepr AOIMOJIHUTEJ/IBHBIX BOIIPOCOB HA 3K3dMEHE:

Cdhopmymupyiite moctynarsl bopa.

UYro ObwI0 BIIepBEIE 0OHApYKEHO B onbiTe Ppanka u ['epma?

Hanumure 0600mennyto hopmyny baasmepa i cepuii u3mydeHus aroma
BOJIOPOJIA.

Cohopmynupyiite runoresy ae bpoits.

Uto BiepBrIe q0Ka3an onbIT JleBucCona u Jlxxepmepa?

B uem 3akiiouaercs Gpu3nueckuil CMbICI BOJIHOBOW (DYHKIUU.
Cdopmynupyitte npuHIIUT HeonpeaeneHHocTu [ eitzendepra.

Hanwmure GopMyssl A71st oniepaTopoB KOOPIUHATHI U MUMITYJIbCA.

Hanumure popmyny ypaBuenus lpenunrepa aas cTallMOHapHBIX COCTOSIHUM.

Onumute Moaens atoma Pesepdopaa.
Hanummure gopmyny st sHepruu atoma BOAOPOJaA.

HazoBute kBaHTOBBIE YKCIIa AJIEKTPOHA.

[IpuBenuTe KiaccuPpuKaIuiO COCTOSHUN IEKTPOHA 110 MOMEHTY UMITYJIbCA.
UeMmy paBHO CLIMHOBOE YHCJIO IEKTPOHA?
Uro BriepBrie Ob110 0OHapyxeHo B omnbiTe IlITepHa u ['epnaxa?
Kakoe kBaHTOBOE UKCIIO OnpeesnseT BO3MOKHbIE 3HAUEHUS IPOEKIIUU
MarHuTHOTO MOMEHTa aToma?

B uewm 3akmtovaercs pu3nueckuil CMbICII KBAHTOBOTO YKCIIa MOJIHOTO
MEXaHUYECKOTO MOMEHTa aToma?

Chopmynupyiite mpunnmn [laymm.

Onummre uAeaIbHYyI0 CXeMY 3aIllOJIHEHHUS JIEKTPOHHBIX 000JI04YeK aToMa.
B uem npuunHa nepuoIuYHOCTH XUMUYECKUX CBOMCTB 3JIEMEHTOB C
YBEJIIMYEHHEM UX MOPSAIKOBOrO HOMepa?

3a oTBeT Ha AOHOJIHHTGJIbelﬁ BOIIPOC HA DK3dMEH€E BbICTABJIACTCA:

-3 Gasna, eciau CTyJIEHT J1ajl KCUEPIIBIBAIOIIE TIOJHBINA U MPaBUIIbHBINA OTBET;
- 2 Gaya, ecinu OTBET BEpeH, HO JIaH HE B MOJHOM 00beMe y4yeOHOW MPOrpaMMbl, MU COJIEPKUT
HE3HAYUTENIbHbIE OIINOKH;
- 1 6amn, ecniu OTBET Ha BOMPOC JIaH, HO COJEPKUT CEPhE3HbIE OMIMOKU WM OOJBIINE MPOOENbI B

HU3JI0KCHHUMU,

-0 6aJ'IJ'IOB, €CJIM CTYACHT HEC OTBCTUJI UJIU OTBCTUJI B KOPHEC HEBCPHO.

3agaHusA AJI1 KOHTPOJIbHBIX paGoT

Onucanue KOHTPOJIbHOU paboThl Nel:

KOHTpOJ'ILHaH COCTOUT U3 TPECX 3a4ay. BperI BhIIOTHEHHS — 90 MUHYT. Ka)KI[aH 3agada

... Bapuanr 2.

1. PentreHoBckue JIy4uu C JJIMHOM BOJIHBI 2: 10_11 M HCIIBITBIBAIOT KOMIITOHOBCKOC PAaCCEIHUC IO

OIICHMBAETCH B 5 0aJIoB.

[Tpumep BapuanTa KOHTPOJIBbHOM paboThl Nel:

yriom 60°. HaliTi n3MeHeHne SHEPTUN PEHTIeHOBCKUX (POTOHOB MIPU PACCESIHUU.
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2. Bynyt nu ucnbITEIBaTh TM(QPAKINIO HA KPUCTAIUIMYECKON pelIeTKe HEHTPOHBI, MMEIOLIE
KMHETHYeCKyto 3Hepruto 1 MaB ? Cuurath, 4TO NEpUOl KPUCTAIIMUECKON PEIIETKH HMEET
nopsgok 1 A®. OTBer 060cHOBATH pacyeTamu.

3. DAEKTPOH HaXOIUTCS B OJTHOMEPHOH MPSMOYroJbHON OTEHIIUAIBHON IME C OECKOHEYHO
BBICOKMMH CTeHKaMH. HaliTH lIKMpHUHY SIMBI, €CIIM Pa3HOCTb SHEPTUM MEXKY IEPBBIM U TPETHUM
YPOBHEM SHEPIUU JIEKTPOHA cocTaBiseT 1 3B.

Onucanne KOHTPOJIbHON padboThl No2:

KoHTposabHast cocTouT U3 Tpex 3aaa4, Bpems BoinosHeHus — 90 munyt. Kaxnas 3anaua
OIleHUBaeTcs B 5 0alioB.
[Tpumep BapraHTa KOHTPOJIBHOU PabOTHI Ne2:
BapuanTt Ne3

26. Haiimure mummHy BOJIHBI KOPOTKOBOJIHOBOM TPAHUIBI PE3KOM CEPUM aTOMa JINTHS , €CIU
KBaHTOBasi mornpaBka K P - repmam atoma smtust p =- 0,04 .
27. Haitagute B MmarneToHax bopa moJyiHbIi MarHUTHBI MOMEHT aTOMa , UMEIOIIET0
CIIeKTpanbHbIi TepMm °Pp .
28. Hcnonb3ys npaBuino XyH/a, ONPEAETUTE MOJHBIA MEXaHUYECKUHA MOMEHT aToMa,

€IMHCTBEHHAs HE3aloJHEeHHas: 000JI04Ka KOTOPOTO COJIEPKUT JIBa P-3JIEKTPOHA.

Onucanve MeTOAMKHU OLleHUBAaHHUS 3a/a4 KOHTPOJIbHBIX pa60T:

- 5 0aJ/UTOB BBICTABIISICTCS CTYJICHTY, €CJIM 3aj]a4a perieHa abCoI0THO BEPHO,

- 4 Ganna BBICTABIIIETCS CTYACHTY, €CJIM IIPU BEPHOM PCIICHHUU B O6I_HCM BHUC JOITyIICHA omnoOKa B

YHCJIOBBIX pacuc€Tax Ui IMpH IIpaBUIIbHOM OTBETE OIIYIICHBI HCKOTOPHBIE IIPOMCEKYTOYHBIC 3TAIlbL
PEIICHM UJIK JOMYyHICHA HCIIPpUHIUIIMAaJIbHAA omnoOKa B HCXOJHBIX YPAaBHCHUAX,

- 3 6amia BBICTABIIIETCS CTYACHTY, €CJIN OTCYTCTBYCT OAHO U3 HGO6XOI[I/IMBIX HCXOOHBIX

ypaBHeHI/Iﬁ WKW A0IMyIICHAa MPUHIHUIINATIbHAsA omInOKa B HUCXOJHBIX YPaBHCHUAX, HO IPUCYTCTBYIOT

MIPaBUIIbHBIC PACCYXKICHHS U JCHCTBHS, HAalIpaBJICHHBIC HA TIOJyYCHHE OTBeTa(3a1a4a perieHa
HaIoJIOBUHY);

- 1-2 Gamta BeICTaBIAETCA CTYACHTY, €CJIM BCPHO 3alluCaHa TOJIbKO YaCTb HCO6XOI[I/IMBIX HCXOJHBIX
ypaBHeHHﬁ, IIpu 3TOM OTCYTCTBYIOT Kakue-Tn00 MaTeMaTHYECKHE Hp606paSOBaHI/IH, HaIIpaBJICHHbLIC

Ha IMOJIYUCHHUC OTBETA UJIM OHU OIINOOYHEL.

0 GamnoB cTaBUTCA IIpU OTCYTCTBHUU OTBETA WJIK IIPU TOJIHOCTHKO HEBEPHOM OTBCET UJIK KOI'lda OTBET

HC COOTBCTCTBYCT YCJIOBUIO 3aa4H.

3aaaHuda AJ1 NIPOBeAeHUsl MMCbMEHHbIX ONPOCOB (MMCbMEeHHasi pa6oTa)

Omucanue: [IuceMenHas pabora 1.

ConepxuT 3a1anust Ui pyOeKHOT0 KOHTPOJISl yCBOGHUS MaTepuaia NepBbixX 8 jgekuuit (Moayns 1).

[TucpmenHas paboTa paccuuTaH Ha 45 MUHYT, cocToMT U3 4 3aaanuil. Kaxxnoe 3ananue
olieHuBaercs B 4 Gasa.

Ipumep eapuanma Ilucvmennas paboma 1.

BAPUAHT Ne 4
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HOHy‘lI/ITe BBIpaXCHUEC I KUHETHYECKOU OHCPI'UU 3JICKTPOHA B paMKaX TCOpUU Eopa IJIsL aToOMa BoJAopoaa.

Breimumnre Bce BO3MOXKHBIE 3HAUCHHS MAarHUTHOI'O KBAHTOBOI'O UHCIIA JJIsL f-3H€KTpOHa.

UTto npou30UIeT ¢ BOIbTAMIIEPHOW XapaKTepUCTUKOM PTYTHOM 1amisbl, ecnu B onblte ®panka u I'epra

YCTAHOBUTH 33A€P’KUBAIOIIYIO Pa3HOCTh MOTEHIAIOB 5 B Mexy ceTkoii u anomoM ?

4. Tlepeuncnute cepuu U3JTydEHHs ATOMOB ILETOYHBIX METAILIOB.

Onucanue’: Hucomennas paboma 2.

ConepkuT 3aaHus A1 TEKYIIEr0 KOHTPOJIsl YCBOEHUSI MaTepualia BTOPOX MOJIOBUHBI
JICKITHOHHOTO Kypca (Moayiib 2). [TucsMeHHas paboTa paccuuTaH Ha 45 MUHYT, COCTOMT U3 3
saganuii. Kaxxmoe 3amanue oneHUBaeTca B 5 0ayuios.

Ilpumep eapuanma nucomennas paboma 2.

Bapuant Ne 4 IMCBbMEHHASI PABOTA Ne2 TI0 ATOMHOM ®M3UKE
B uewm 3akimouaercs pU3UUIECKHii CMBICT KBAHTOBOTO YHcia J?

=

2. Ha cKOJIBKO KOMITOHEHT pacmi€enruTCsa B HECOAHOPOJIHOM MAarHuTHOM IIOJIC ITYYOK aTOMOB B

cocTostHuAH °F2?

3. 3amummure MEKTPOHHYIO KOH(MUTYpAIHIO (pacipeielieHrue JIEKTPOHOB M0 000I0YKaM U

opOuTaIsiM) JJIsg aToMa, IMEIOIIEro 15 3JIeKTPOHOB.
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5. YueOHO-MeTOANYECKOEe U MHPOPMALIMOHHOE o0ecriedeHHne JUCUMIITIMHBI

5.1. IlepeyeHb OCHOBHOM Y [JONOJIHUTEJIbHOM Y4eOHOM JHATepaTyphl,
He00X0AUMOM JJis1 0OCBOEHU A JUCLHMUIIINHBI

OcHoBHasA JIMTEpaTypa:

1. Ilmonbckuit D.B.. ATomHas ¢pusuka : yaebnoe mocodbue / D. B. IlInonsckuii .— M. : Jlans,
2010 . T. 1 : Benenue B atomuyio ¢pusuxy / J. B. llInmonsckuii .— 8-, ctep. — 560 c. [B
ouos. baml'V umeercs 25 9k3.]

2. IlInonsckuit D.B.. ATomHas ¢usuka : yaebHoe ocooue / 3. B. IlInonsckuii .— M. : JlaHsb,
2010. T. 2: OCHOBBI KBAaHTOBOW MEXaHHUKH U CTPOECHHUE IEKTPOHHOM 000J109KH aTomMa .— 6-
e, crep. — 448 c. [B 6uba. baml'V umeetcst 25 9k3.]

3. Cusyxun /J[.B. O6mmii kypc pusuku. ATomHas u saepHast pusuka. Y.1, AromHas dusnka.
M. OmwmatiuT-M®PTHU, 2005 r. [B 6ubn. bamly umeercs 81 ak3.]

4. HUponos U.E. 3amaum o kBaHTOBOM ¢usmKe : yued. mocoOue i By30B. 2-U3/11., UCTIP. —
M. : ®usmariut, 2001 .— 215 c. [B 6uba. bamlV umeercs 50 sk3. u3a. 2001 r.+ 21 k3.
n3a. 1991 r. |

5. CasenpeB U.B. Kypc obmie#t dusuku. U3n. 6-¢, crep. — CII6. : Jlans, 2006 . - T.3:
KsanToBas ontuka. AtomHas usnka. @ru3uka TBEpAOTo Teja. ATOMHAS U sepHas Gu3uka
— 320 c. [B 6u6a. baml'V umeercs 30 3x3.+6 (2007. ACTPEJIb)+33 (KHOPYC-2009)]

6. IHmonwsckmii 2.B. . AtomHas dusuka [DaekTpoHHBIA pecypc] : yueOnuk : [B 2 T.] / D.B.
[monsckuii .— CII6. [u ap.] : Jlanp, 2010 . T. 1: BBenenue B atomHyto pusuxy .— Mz, 8-
e, ctep. — 557 c. JJocTyn K TEKCTY 3JIEKTPOHHOI'O M3JaHUsI BO3BMOXKEH Yepe3 DJIEKTPOHHO-
OMOINOTEYHYIO CUCTEMY M37aTeNbCTBa "Jlanp" —

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

7. Ulnonsckuii J.B.. AtomHas ¢usuka [DnekTpoHHbINH pecypce] : yue6Huk : [B 2 1.].— CIIG.:
Jlanb, 2010 .— T. 2: OcHOBBI KBaHTOBOM MEXaHUKU M CTPOCHHE AIIEKTPOHHON 000JIOUKH
atoma .— M3na. 8-e, crep. — 557 c..— JloCcTyn K TEKCTY 3JEKTPOHHOTO U3JaHUsI BO3MOKEH
yepes DEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeIbCTBA "Jlanp"

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

8. CagenneB U.B.. Kypc obmieit ¢pusuku [DnekTponHslii pecype] : B 5-t 11. / 1. B. CaBenbeB
— CII6. : Jlanb, 2011- .— T. 5: KBanroBas ontuka. AtomHas ¢usuka. Pusuka TBEpAOTO
Tena. ATOMHas W sjepHas pusuka .— 5-e m3a. — 2011 .— 384 c. Jloctym Kk TekcTy
SJIEKTPOHHOTO  HM3JaHHUA  BO3MOXKEH uepe3  DIEKTPOHHO-OMOIMOTEYHYI0  CHCTEMY

n3narenscrBa "Jlanp".— <URL:http://e.lanbook.com/books/element.php?pll id=708>.

9. Hponos U. E. 3anaun mo obmieit pusmke [DnexTpoHHslit pecype] : — U3zn. 14-e, crep. —
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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

Cankrt-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTyl K TEKCTYy DJIEKTPOHHOTO W3JaHUS
BO3MOXEH  uepe3  DJEeKTPOHHO-OMOMMOTEeYHYyI0  cucTteMy  u3narenbcerBa  "JlaHp"

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

Jlono/IHUTe/IbHAsA JUTEpPaTypa:

1. MarseeB A.H. Atromuas ¢pusuka. M. Beiciiast mikona, 1989 r. [B 6ubn. baml'y umeercst 29
9K3.

2. HWponos N.E.. KBanroBas ¢pusnuka. OcHOBHBIC 3aKOHBIL. 3-¢ u3a. M. : BUHOM. JlabopaTtopus
3HaHui, 2010 .— 256 c. 25 3k3

3. B.II. KopsBoB. Metosl penieHns 3a1a4 B 001meM Kypce GU3nku. ATOMHAS U siiepHast
¢busuka : yuae6. mocoobue. Mocksa : Crymenr, 2012 . 327 c. [B 6u6a. baml'yY umeercst 25
9K3.]

5.2. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIlMOHHONH CeTH
«AHTepHeT» M NpPOrpaMMHOro o6Gecne4eHHs, HeOGXOAMMBIX AJI1 OCBOEHMS
AV CIUTTUHBI

1. DnextponHas Oubnamoreuynass cucrema. Db bamlV. — CoOcTBeHHas 3neKTpoHHAas
O0ubnroTeka yuyeOHBIX M HAYYHBIX 3JIEKTPOHHBIX H3JIaHUM, KOTOpas BKJIIOYAET H3JIaHUS
npenogaBatenet bamlV. ABTopu30BaHHBIM MOCTYN MO MApOII0 M3 JIIOOOW TOYKH CETH
Wurtepuer. Peructpanust B bubnuorexke baml'Vy, nanpHeimmuit noctyn U3 J1r000H TOYKH CETH
Hutepuer. — https://elib.bashedu.ru/

2. DnexkTpoHHas OuOnIMOTEYHAs cCHCTeMa .YHUBEPCUTETCKas OMOJMOTEKa OHJIAMH.
[TonHoTekcToBast bJl yueOHBIX ¥ HayUHBIX AJICKTPOHHBIX W3aHUA. ABTOPU30BAHHBIN JOCTYI
10 Tapojito u3 J0oi Touku cetd HWHTepHer. Peructpamms B bubmumoreke baml'V,
JanbHEHINUi 1ocTyn U3 6ot Touku cetu Mutepuer. —https://biblioclub.ru/

3. DnektpoHHas OubnuoTeuHass cuctema wuszaarenabctBa .Jlanb. — IlomHotexkctoBas B/l
y4eOHBIX W HAYYHBIX SJIEKTPOHHBIX H3AaHUNA. ABTOPH30BAHHBIA JOCTYH IO MapoJI0 U3
mo6oit Touku cetu Murtepuer. Perucrpauus B bubnuorexe baml'V, nanpueiimuii noctyn u3
000 Touku cetr Mutepuer. — https://e.lanbook.com/

4. OnextponHblii karanor bubmmorexn bamlyY — ChopaBouHO-IIOUCKOBBINA ammapaT
oubnmuoreku. Biiouaer B ceds cucreMy KaTtaloroB M KapTOTEK, CIPaBOYHO-

oubnrorpaduueckuii poua. — http://www.bashlib.ru/catalogi/
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https://e.lanbook.com/book/71750#book_name

6. MarepuajnbHO-TeXHH4YecKass 0a3a,

HeoOXoAMMAasl VISl  OCYLIECTBJICHHMS

00pa30BaTeJILHOIO MPoIECCa MO JUCIUTLINHE.

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXoauMmas sl OCYHIECTBICHHS OO0pa30BaTEIbHOTO
mporiecca o AUCHUILUIMHE TPUBeieHa B Ta0iuIe:

Haumenosanune Bun zaparuit HaunmenoBanue o0opynoBanus,
CIIELIMATTM3UPOBAHHBIX MIPOTrPaMMHOTO 00€CTICUCHUS
ayIUTOPUH, KaOMHETOB,
naboparopuii
1 2 3
bobmraa busudeckas | Jlekuun Jocka, KOMIIBIOTED, MYJIbTUMEIUNHBIN
aynutopus 02 IIPOEKTOP, IKpaH
[TporpammHoOe obecriedeHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlummemsus OLP NL Academic Edition,
oeccpounas. Jlorosop Ne 104 or 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JInnensus
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne
114 or 12.11.2014 r.
yuebnan  ayoumopusn  ona | [IpakTudyeckue Jlocka, Men, COOPHHUKH 3314, KaJIbKYJISTOP
npoeeoenus BAHAMULL | 3aparira
CeMUHAPCKO20 muna:

aymuropun Ne 322 umm Ne 324
i Ne 318 (pusmar kopimyc)

YuraneHeiid 3am Nel (riaaBHBIN
Kopmyc, 1 aTax)

CamocrosrenbHas padora

Hayunblit u yueOHbIil (oHz, HayuHas nepuonuka, [TK
(mMoHOOMOK) - 3 mwr, Wi-Fi moctym mis MOOHIBHBIX
ycTpoicTB, HeorpanmdeHHell noctyn k ObC u B/l
KOJIMYECTBO TOCAI0YHBIX MecT — 76.

UuraneHerid 3a1 Ne2 (xopmyc
¢usmara, 2 3Tax)

CamocrosiTenbHas paboTta

Hayunsiii u yaeGHbIi (o, HaydHas mepromuka, Wi-Fi
JOCTYI Ui MOOHIIBHBIX YCTPOMCTB, HEOTPaHHYCHHBIH

nmoctyn k ObC u BJl; xonu4yecTBO MOCAaIOYHBIX MECT —
50.

MarepuanbHo-TexHu4YecKasi 0aza g mpoBeleHus JaboparopHbix padoT omucana B PIIJl mo
mucuumuae «PIT Atomuas dusukay Mmoaynsa «O0uuit Gu3nYecKuil MPaKTUKYM)
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Ipunoxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA
«BAIIKUPCKHWM I'OCYJJAPCTBEHHbBIV YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

TUCIUTITUHBI _«ATOMHas U sinepHast ¢dusnkay ((4acTh 1 «ATomMHas Qusuka») Ha S cemecTp
(HaI/IMeHOBaHI/Ie Z[PICLII/II'IJ'II/IHLI)

o4yHada

(opma o0yueHHs

Oo0bem

Bua paéorsl

AUACHUTLTUHBI
Oo6mas tpynoemkocts aucuuiinHbl (3ET / yacoB) 3/108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO pa0OoTy € MIPENO1aBaTeNIeM: 55,2
JIEKIAH 36
MPAKTUICCKUX/ CEMUHAPCKUX 18
1a00paTOPHBIX
Ipyrux (TpyNIoBas, HHIUBUIyaTbHAs KOHCYJIBTAINS U UHBIC BUJIBI
y4eOHOI IeITETFHOCTH, IPEAYCMAaTPUBAIOIIUE paOOTy 00yJaromuxcs
¢ npenonaBareneM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 27
Y4eOHBIX 4YacOB Ha MOJTOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auery (Konrposn) 25,8

dopma KOHTPOJIA:
9K3aMeH 5 ceMecTp




dopma u3yudenus | OcCHOBHas u
MaTEepHaJIOB: JICKITUH, | TJOTIOJTHUTETbHAS P o dopma
MIPAKTHYCCKUC 3aHSTHS, | IUTEPATYPA, caMocTosTeNbHo | TERYIIEro
Ne CEMUHAPCKHE 3aHSTHS, | pPeKOMEHIyeMas | . KOHTPOJIS
ILIL. Tema u conepxanme nabopaTopHbIe paboTHI, | CTyIeHTaM " pabore yCIIEBaeMOCT
crynenTos (CPC)
caMmocTosiTeNbHAasE paboTa U |(HOMepa u3 u
TPYAOEMKOCTb (B Hacax) CITHCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayas 1. DKcnepuMeHTAJbHbIE OCHOBHI KBAHTOBOW | 2 1 3 [1(§12),2 2(§119,120), [TMCbMEH
TeOpHH. (§117,118), 3 4(5.292, 293, | HAA
1 Mukpomup. HeEBO3MOXHOCTh  ONMUCAaHUS  SBJICHHH B (§8,10), 5(§1) 296, 305). PABOTA
MHKPOMHUPE B paMKax KJIacCHUUYECKOW Teopuu. BoiHbl
KBaHTBI. 3aKOHBI TEIUIOBOrO u3iaydeHus. ['unotesa [lnanka.
KBanTel nznyuenus. @opmyina [lnanka.
Yactunet u  BosiHbl. ['mmote3a ne-bpoitna. BomnoBeie| 2 1 4 11(§6,8,9),3(§11),|1(8§3), 4(49,50, |ITucemenHas
cBoricTBa yactuil. Bomuel ne-bpoitis. OnbiTel JleBuccona u 5(§2,3) 62,63) paborta
2 | JIxepmepa, ombIT Tomcona u TaprakoBckoro. OMBITHL C
HEHUTPOHAMU U MOJEKYISIPHBIMU TydkamMu. OIBITHL 10
TU(PaKIUK IPU OYEHB CIA0bIX MOTOKAX YaCTHII.
DNIEeMEeHThI KBaHTOBOM MEXaHUKH. | 2 1 4 11(§16,17), 3(§13-14(§67,72,75, 77) |IIMUCBMEH
CpoiictBa BonmH ge bpoitna. BonnoBas — dyHKIus. 15), 5(§3-8). HAA
3 | dusnueckuit CMBICII BOJIHOBO GyHKIHH. PABOTA,
CooTHoueHus HEONPEeIEeICHHOCTEMN Ieitzendepra. KP
BonHoBbIE CBOIiCTBa MUKPO- U MUKPOUYACTHII.
Cpennue 3HaueHHs (QU3MYECKUX BeMWYMH. [LMOTHOCTH| 2 1 4 11(§16,17), 3(§13-14(8§67,72,75, 77) |ITMCBMEH
4 |BEpOATHOCTH. 15), 5(§3-8). HAA
Omneparopsl.  OnepaTtopbl  UMIYNbCa,  KHHETHYECKON PABOTA,
SHEpPruM, TMOTEHIHAIbHOW  dSHepruu. CBs3b  MEXKIY
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omepatopamu  (usmdeckux  BenuumH.  CoOOCTBEHHBIC
cocrostus. CobOctBeHHble PyHkumu. Crnextp (uzmueckoi
BenuuMHbl. YpaBHeHue lllpeaunrepa s cTalMOHapHBIX
COCTOSIHMI. ["aMUIbTOHMAH.

[Ipocreiimme ciyyan ABM>KeHUs MHKpodacTull. CBOOOIHOE
NBUKEHHE dYacTUIpl. YacTuna B TMOTEHIMAIBHOM sIMe.
CoOcTBeHHbIE 3HAUEHUS HHEPrUH, COOCTBEHHBbIE (DYHKIUH.
[ToreHnmanpHbII Oapnep. TyHHENBHBIN 3¢ dexT.
[ToTennmaneHbI Gapbep MPOU3BOILHONU (HOPMBI. X0JI0AHAS
nosieBasgs sMmuccus. KoHTakTHas pa3HOCTb IOTEHIIMAJIOB.
TyHHENBHBIH MHUKPOCKOI. ['apMOHMYECKHI OCHMILIATOP.
Hynesas sneprus. [IpaBuiia ot6opa.

1 (26,27,29),
3(§17-20), 5(9-
11).

6(§23),
4(§6.80,81,84,85)

I[luceMmennas
paborta

OcHOBHBIE PKCIIEPUMEHTAIbHbIE JaHHbIE O CTPOCHUU aTOMA.
Omneiter  Pezepdopna. I[lnanerapras Mojenp atomMa H
npobiema YCTOMYHUBOCTH aToma.
CepuanibHble 3aKOHOMEPHOCTH B CIIEKTpE aroma BOJIOPOJa.
O6oOmennas ¢opmyna banemepa. KomOuHaIMOHHBIN
TIPUHITHIIL.

1(§10,11), 2(§2),
5(§27).

ITMCBbMEH
HAA
PABOTA,
KP

[Toctynatelr bopa. OkcnepuMeHTalbHOE J10Ka3aTesIbCTBO
JUCKPETHOM  CTPYKTYpbl aTOMHBIX YpOBHEW. OIbIThI
®panka u I'epua.
KBanTtoBanue MomeHTa wummnyinabsca. Teopuss bopa aroma
BOJIOpOJA.

1(§12,13),
2(§3,4), 5(§28).

1(§14), 3(§21).
S(§13),

ITMCBbMEH
HAA
PABOTA,

Monyas 2. KBanToBasi TeOpHsi ATOMOB M MOJIEKYI.
OpnHosnexkTpoHHbIl aToM. KBaHTOBOMEXaHNYECKass TEOPHUs
aToMa BOJIOpPOJa. YPOBHHM SHEPIMM U BOJHOBBIE (DyHKIHH
CTallMOHApHbIX  cocTosiHMM. KBaHTOBBIE umcia, HX
¢u3nueckuit cMbIci. BeipoxkaeHue cocTosiHMM, KpaTHOCTb
BBIPOXKACHUA. DJEKTPOMAarHUTHBIE IEPEXOAbl B aTOMax.
IIpaBuna ot6opa.

1 (§30,31), 3
(§21,22), 5 (§12,
15, 20)

4(6.122,124)

ITMCBbMEH
HAA
PABOTA,

CHCKTpBI aTOMOB MICJI0OYHBIX MCTAJIJIOB.

3(§21,23),

4 (6.105, 107,

ITMCBbMEH
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OcHoBHbIE cepuu criekTpa. JyOneTHas CTpyKkTypa CIIEKTPOB 5(§21,27), 111) HAA

U crnuH iekTpoHa. CnuH-OpOUTANTBHOE B3aMMOICHCTBHE. 1(§33,34) PABOTA,
[TosHBIE MEXaHUYECKHT MOMEHT JJIEKTPOHA, KBAaHTOBOE

9rcio j. TepMbl aTOMOB IIIETOYHBIX METAJIIOB.

MHOTr03/1eKTpOHHbIE aTOMBbl. THIBI CBSI3€H AJIEKTPOHOB B 3 [1(837,39), 4(6.154, 156,160) | [TucbmenHas
atomax. J- J — cBa3p. [lpubmmwxenne L-S cBsasu. Crue- 5(§25,30) paborta
opbutanbHOe  B3auMojencTBue.  TOHKas  CTpyKTypa

10 |ypouei. Tepmbl aTOMOB. MyJIbTHILIETHOCTD.

PesynbTupyronmii MEXaHUYECKUH U MarHUTHBIA MOMEHTBI

MHOT03JeKTpoHHOro aroma. ®akrtop Jlamme. OmbiT

OnHITeiHA U e Xaaca.

ATOM B MarHMUTHOM W 3JeKTpuueckom moiisax. Craboe u 2.8 |3(§25), 1(§45,46) |6(§43) KP

11 |cunbnoe mone. Dddext 3eemana u [lamena-baka. Sddexr
[Irapxka.

Omnpit llITeprna u ['epnaxa. DIEKTPOHHBIM TapaMarHUTHBIN 2 |1(§15,35), 3(§26), 5(§37),| muceMenHas

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

26);
[TpuHIHn [Taymu. CratucTHYecKHe pacrpeneacHus 4 |11(§52, 54,55),|1(§56), 4(6.126, |KP,
®epmu-Jlupaka u bose-DiHmTeitHa. OHeprus depmu. 3(§27), 127, 130) MACbMEHHAs

13 |Dnexrponnsie koHpurypauu. [Ipasuno Xynna. Uneansnas 5(831,32) paborta
cXeMa 3aloJHEHMs SJIEKTPOHHBIX oOosouek. OObICHEHHE 3(§34),

MePUOIUYECKON cCUCTeMbl MeHieneeBa.

14 | PentrenoBckue cnekTpsl. [IpaBuino Mo3zinu. 2 |1(8§57),3(830) 4(6.141, 145,146) | KP
PenstuBuctckue  apdextel B aTOMHOM  (uU3HKe. 4 11(§71,72) 6(§44,45) MHMCbMEHHAs
VYpasuenue Kneiina-I'opnona. Ypasuenue /lupaka. ToHkas pabota

15 |cTpykTypa  ypoBHEH  OSHEpruM  atoMa  BOJIOPOJA.

CocrosHust ¢ oTpunatensHoil sHeprueid. OmnbiThl JIoMba u
Peszepdopna. dusndeckre cBOCTBA BaKyyMa.
Monekyna. Anmnabarudeckoe npuOIIKEeHUE. 4 11(§58,63), 1(§64), MMCbMEHHAas

16 |MonekynsapHblii HOH BOAOpona. Mouiekyna BOJOpPOJA. 3(§28,29) 5(§19) |4(6.180,182) pabota

XHUMHUYECKas CBA3b aTOMOB B MOJICKYJIaXx. BpamaTenLHaﬁ n
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KoyiebaTenbHAsl ~ SHEPTUH  MOJIEKYd.  MoJleKyssipHbIe
CHEKTpbl.  BpamarenbHble  cnekTpsl.  BpamarensHo-
KoJie0aTeIbHbIE CIIEKTPHI. DIEKTPOHHBIE CIIEKTPHI MOJICKYJ.

Makpockonuueckue KBaHTOBbIE SBIICHUS. | 2 1 4 13(§37,41), 3(§36), 3(3an. HA |MHUCHbMEHHAas
17 |CBepxnpoBOIMMOCTh M CBEPXTEKY4YeCThb M WX KBAHTOBas c. 196) pabota

pHUpoIA.

Bcero, u. 36 18 52.8

Ilpumeyanue 1. Coxpanienue B Tabnuue: KP — konTposnbHas pabora.

Ilpumeuanue 2. JlabopatopHbie pabOTHI IO aTOMHOU (PU3HKE OMHMCAaHBI B pabouei nmporpamme AuCIUIUIHHBI «DIT AtomHas dusuka» momyns «O0mmit

(buznuecKuil MPaKTUKyM.

IIpumeuanue 3. Yacsl Ha caMOCTOATENBbHYIO Pa0OTY BKIIIOYAIOT TaKkKe BPEMsI Ha OJATOTOBKY K 3K3aMeHY (KOHTPOJIb).

IIpumeuanue 4. Yacel Ha kKoHCYAbTaMU cTyaeHTamMu (1.2 1 ®KP) He BKiItOYEHBI B TaOJINITY, TaK KaK OHH HE MOT'YT OBITh pacipeiesieHbl 110 TeMaM

MIPOrPaMMBI.
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[Tpunoxxenue Ne 2
PeliTHHI — IJIaH THCHUTIIHHBI

ArtoMHas U anepHag @usnka (dacth 1 «AToMHas hU3UK)

(Ha3BaHME AUCIMIUIMHEL COIJIACHO pabodyeMy y4eOHOMY ILIaHYy)
Hanpasienue «Pagnodusukay, npopmis «L{uppossie TexHOIOrHE 00PaOOTKHA HHPOPMALIU
Kypc 3, cemecTp 5

Buapl yueOHOI 1esiTeIbHOCTH CTY/IEHTOB Bbann 3a konkperHoe  |YUucno Bamner
3aJaHUe 3aJJaHul 3a Munn- Makcu-
ceMecTp MaJIbHBIH MaJIbHBIH

Moayab 1 «IKcnepuMeHTANBbHbIE 0CHOBBI KBAHTOBOI TEOpUM»

Texyummii KOHTPOJIb

[TucemenHas padora 1 4 5 0 20

Py6eskHblii KOHTPOJIb

1. KontponbHas padora Nel 5 3 0 15
BCEI'O I1TO MOJIVJIIO 1 0 35

MO}IyJ'[l) 2 «KBanToBasn TEOPHUS ATOMOB M MOJIEKYJD»

Texymmii KOHTPOIb

3. KontpombHast padbota No2 5 4 0 20
Py0eskHbIil KOHTPOJIb
1. [lucemenHas pabora 2 3 5 0 15
BCET'O I10 MOAVYJIIO 2 0 35
ToompureabHbIe 6AIBI
Y4actue B oaMMITHAIax 1o oouien Gpusnke 0 10
(GaJwIBl 32 331a4H 110 ATOMHOU (hH3HKE)
HToro moompuTeJbHbIX 0aJ1J10B 0 10
IMocemaemMocTh (0aJ1J1b1 BLIYMTAIOTCS M3 00111eli CYMMbI HAOpPaAHHBIX 0J1J10B)
1. Tlocerienne JEKIMOHHBIX 3aHATHN 0 -6
2. Ilocenienue NpakTHYECKUX 3aHATHH 0 -10
HToroBbiii KOHTPOJIb
JK3aMeH 9 (Bompoc Ouiera) 2 Borpoca Makc. 18 6. |30
3 (mor. Bompoc) 2 Makc. 6 6.
6 (3amava) 1 Makc. 6 6.
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Yacrtp 2 «SAnepHas pusuka» JMCUUIIMHBI KATOMHAS U siiepHas GQU3HKa»
(6-if cemecTp)

OrJiaB/ieHHE

1. TlepedeHb TUIAHUPYEMBIX PE3yJabTaTOB 0OyueHUs 1Mo 4dacTu 2 «SlnepHasi pusukay, | 26
JTUCIHIUINHB «ATOMHAasi W sJepHas (PU3MKA», COOTHECEHHBIX C IUIAHUPYECMBIMH

pe3yabTaTaMi OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBbl

2. llens ¥ MECTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl 28

3. Conepxanue paboueil mporpamMmbl (00BEM JUCIUTUIMHBI, THIBI W BBl Y4eOHBIX | 28

. . 43

3aHATUH, Y4€OHO-METOIMYECKOEe 00ECTIEYeHHE CaMOCTOSATEIHLHON pabOThl 00yUYaOIIUXCs) (43)
- (llpunosicenue Ne3)

4. ®oH/T OTICHOYHBIX CPEJICTB IO TUCITUTIIHHE 29

4.1. TlepeueHb KOMIICTCHIIMA C YKa3aHWEM »JTamoB WX (GopMUpOBaHUsS B mpoiecce | 29
OCBOEHHMSI OOpa3oBaTenbHOM TporpamMmbl. OnucaHue TMOKa3aTelel W KPUTEPHUEB
OIICHUBAHMSI KOMIIETEHIIMN Ha Pa3UYHBIX 3Tarnax uX (OPMHPOBAHUS, OMUCAHUE IITKAJ

OLICHMNBaHUA

4.2. TunoBble KOHTPOJBHBIC 3aaHUSI WM MHBIC MaTepUaibl, HEOOXOAUMBIC I OLleHKH | 31
3HaHWH, YMEHWW, HABHIKOB U OMbBITA JCSITCIBHOCTH, XapaKTePU3YIONIUX JTaIlbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBI.
MeToaudeckue MaTepHalibl, ONPEISISIONINe TPOIEAYpPhl OICHUBAHKS 3HAHUH, YMEHUH,

HAaBBIKOB W  OIbITa ACATCIBHOCTH, XapaKTCPUIYOIIHUX  OTallbl (bOpMHpOBaHI/IH

KOMIETEHITHI
4.3. Petimune-naan oucyuniunol (Ilpunosicenue Ned) 42
5. YueOHO-MeTouuecKkoe U HHPOPMAIIMOHHOE 00eCIIeYeHUE AUCITUTLTMHBI 40

5.1. IlepeyeHb OCHOBHOUM W JIOTIOJIHUTEIHHON Y4eOHOU juTeparypbl, HeoOxomumont ans | 40

OCBOCHHMA NJUCLHHUITINHBI

5.2. Ilepeyenn pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT» 1 | 41

nporpaMMHOTIO O6CCHC‘-ICHI/IH, HCO6XOI[I/IM]':>IX 11 OCBOCHHUSA JUCITUITIIMHBI

6. MarepuanbHO-TeXxHUYeCcKasi 0a3za, HEOOXoauMas sl OCYIIECTBIEHUSI 00pa3oBaTeiabHOTO | 42

nmpornecca 1mo AMCHUIINHE




1. IlepeyeHb MWIAHMPYEMBIX Pe3yJibTATOB 00y4YeHHsI MO JUCHHUILJIMHE, COOTHECEHHbIX

¢ INIAHUPYEMBIMH pe3yJibTaTaMHU OCBOCHHUSI 00pa30BaTEeIbLHOI MPOrpaMMBbl.

[Tpu n3yyeHnn IUCUUIUIMHBI «ATOMHAS U siiepHas GU3NKa» y 00yJarouIerocst TOHKHBI

(bopMUPOBATHCS CIEAYIOMNE KOMIICTCHIIHH:
OIIK-1 -crmocoGHOCTh MUCIOJIB30BATh B MPO(ECCHOHATLHOM IS TEIIBHOCTH 0a30BhIe €CTECTBEHHOHAYYHBIC
3HAHMS, BKJIIOYAsl 3HAHUS O IpeaMeTe U OoObEeKTaX HM3y4eHHs, METOJIaX MCCIEJI0BAHUS, COBPEMEHHBIX
KOHLIEIIHUAX, JOCTHIKEHUAX U OIPaHUYEHMSIX €CTECTBEHHBIX HAyK (IpEeXJe BCEro XUMHUHU, OMOJIOTHH,
9KOJIOTMH, HAYK O 3€MJIE U YEJIOBEKE);
OIIK-3 - crmocoOHOCTh HCIOJIB30BaTh 0a30BBIE TEOPETHUECKUE 3HAHUS (YHAaMEHTAIBHBIX pPa3/IesioB
oOuieil u TeopeTnueckoi GU3NKH JUIsl pelieHns Mpo(ecCUOHATBHBIX 3a7a4
[IK-1 - crmocoGHOCTh HCIOJIB30BATh CIIELUAIN3UPOBAHHBIE 3HAHUS B 00JacTU (U3UKHU A OCBOCHHUS
pOoGUIBHBIX (PU3UIECKUX TUCIUTIINH.

Jnst  dbopmupoBaHHS YKa3aHHBIX KOMIIETEHIIMHM OCBOEHHUS O0Opa30BaTEBHOW IMPOTPAMMBI
00yJarOIINIICS JOJDKEH MOKa3aTh CICIYIOIINE PE3YIbTaThl 00YUSHHUS 10 TUCIIUILTHE:

Pe3ynbrarer 00yueHus @opmupyemas | IIpumedanue
KOMITETEHIIMS
(c ykazanuem
KOJIa)
3HaHNA 3HaTh: OIIK-1,

- OCHOBHBIE OJKcrepuMeHTanbHble gaHHbie W | OIIK-3,
TEOpeTHYEeCKHue  mpeacTaBieHus o  coiictBax | [1K-1
aTOMHBIX SIJIED;

- CBS3b 3aKOHOB COXPaHEHHsS CO CBOWCTBAMH
CUMMETPHH;

- OCHOBHBIE OKCIEPUMEHTAJbHBIC JaHHBIC W
TEOPETUYECKHE OCHOBBI 000JI0YCUHON MOJICIIH SIIIED;
- OTIINYNE MEXITy COOCTBEHHBIM u
AKCTIEPUMEHTAIBHBIM 3HAYCHUSMHU KBaJIPYIIOIHHOTO
MOMEHTA SJ1pa;

- OCHOBHBIC JKCIEPUMEHTAJbHBIC JaHHBIC W
TEOPETUYECKHE MIPECTABICHHS O CBOWCTBAX YaCTHII,
- XapaKTEePUCTHKU TEPEHOCYMKOB B3aUMOJCHCTBHIA
MeXy (yHIAMEHTAIBHBIMH YaCTUIIAMU;

- CTPYKTYpY u CHCTEMATHKY YaCTHII
(CynepMynbTUILIETHI);

- TOHATUS 00 SKPAHUPOBKU W aHTHIKPAHHPOBKH
3apsna (koH(paiHMEHT);

- TEOPETUYECKHUE OCHOBBI, OCHOBHBIE TOHATUS U
3aKOHBI (PU3UKKM ATOMHOTO SiAjpa U DIEMEHTAPHBIX
YaCTHIL.

- OCHOBHBIE€ MEXaHU3MBI SITICPHBIX PEAKIIHIA;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBUS
MarHUTHBIX MOMEHTOB JJIEKTPOHOB M aTOMHOTO sipa
MEXIy COOOH U C BHEIIHUMU TIOJISIMU;

-. 3aKOHBI PAJIMOAKTUBHOTO pacmaga, OCOOECHHOCTH
MIPOLIECCOB TOTJIOMICHUS U U3NydeHHsI [] - KBAaHTOB H
npasuia oToopa,

- 3aKOHOMEPHOCTH  B3aHMOJCHCTBHE  SICPHBIX
YacTUIl C  BEMIECTBOM U OHOJOTHYECKUMU
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CHCTEMAaMHu;
- MEXaHU3Mbl B3aUMOJICUCTBHS H3JIYYCHHUS C
BCIICCTBOM,;

- IMHULEI 103 U aKTUBHOCTH;

VYmMmenusa

- ONpEeNeNsTh pa3Mepbl, SHEPTUU CBS3H U MAaCCHI
siiep, CIUH U WU30CIHH spa U MOMEHTHI HYKJIOHOB,
SHEPIUH U IOPOTU PEaKLNM;

- WCIOJIb30BaTh PEJSTUBUCTCKUI WHBApUAHT TIPHU
pacyeTe KWHEMAaTUUECKUX XapaKTEePUCTUK PEaKIUiA;

- WCMOJIb30BaTh Auarpammbl DeilHMaHa g pacyera
BEpPOSTHOCTEHN MPOIECCOB B3aUMOICUCTBUS YACTHII,

- 000CHOBATh HEOOXOAUMOCTEL BBEJICHUS KBAHTOBOTO
YHCIa KIBET»;

- TIOJIb30BAaThCA  TEOPETHYECKUMU  OCHOBAMHU,
OCHOBHBIMM  IIOHATHSMH, 3aKOHAMH, MOJEIISIMH
(bM3UKHU aTOMHOTO SI7Ipa U DJIEMEHTAPHBIX YaCTHII.

- paccuuThIBaTh MarHUTHBIE W KBAJAPYMOJbHbIE
MOMEHTHI SI7IEp;

- TPUMEHSTH 3aKOHBI COXpaHEHUsS B pacmajgax u
B3aUMOJICCTBHIX;

- OILICHMBAaTh BpeMs  JKM3HH  TEPEHOCUYHKOB
B3aUMO/JICHCTBHH;

- crpouth pguarpammbl DeitHmMana I pacnana
JaCTHII;

- OLICHMBATh paanyc QyHIaMEHTATbHBIX
B3aUMOJICHCTBUH.

OIIK-3, TIK-1

2. . YMeTh aHAIM3UPOBATh U MIPUMEHATH (PU3UUECKHE
3aKOHBI U SIBJICHUS LIS PEIICHHS 3a/a4.

OIIK-3, TIK-1

3. YMeTb OpUEHTHPOBAThCS B IOTOKE HAYYHOU U
TEXHUYECKON MHpOpMaIiH

OIIK-1,
OIIK-3,
[1K-1

Bnanenus
(HaBBIKH /
OTIBIT
NEeSITENEHOC
TH)

-METOJIaMH pacueTa MPOIECCOB paccessHus (POopMyIIbI
Pezepdopna u Motra);

- METOJIaMH pacyeTa S3Hepruu cBsi3u (hopmyrna
Baiizekkepa);

- METOJIaMH OIICHKH PaJIUaIlMOHHO 00CTAaHOBKH;

- METOJIaMH 3aIlIUThI OT H3ITyYCHHUS;

OIIK-3, TIK-1

- Brnagersr HaBbIKaMu MpoBeAECHUS (UZUIECKOTO
JKCIIEPUMEHTa U METOJAMM OLEHKH IOTIPEUIHOCTH
U3MEPEHUN.

OIIK-1 ,0OIIK-
3, IIK-1
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2. Lesib ¥ MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmMbl

JucuuruinHa «ATOMHast W siiepHast (U3UKa» OTHOCHTCA K 0@30601 4YacTH paboyero y4eOHOTro
miana. Yacte 1 aucuuroimabl «ATOMHas (Qu3uKay u3ydaercs Ha 3 Kypce B 5 cemectpe, uacmy 2
«Aoepnas guszuxa» na 3 kypce 6 6 cemecmpe .

Henbto u3yuenus vacmu 2 «AHoepnas ¢pusuxka TUCUUIUIMHBL: «ATOMHAs U siiepHas (U3UKaY SBIACTCS
OCBOEHHE CTYJCHTAMH OCHOBHBIX MOHATUI M METOJIOB KJIACCHYECKOTO M KBAHTOBOTO OTIMCAHUS CTPOCHHS
U CTPYKTYPBI aTOMHOTO Spa, MPOLIECCOB SAEPHOTO pacraia ¥ B3aMMOICHCTBHS YaCTHUI]

JucuuiuimHa «ATOMHas W siiepHas (HU3MKay 3aKaHYMBAeT NMKI AucHumuinH «OOmas ¢usuka», B
KOTOPBIX pacCMaTpUBAIOTCS, B OCHOBHOM, KJIACCHYECKUE NPEACTaBICHUS (U3UKH, W HauYMHAET
O3HAKOMJICHHE C pe3yJabTaTaMu (U3NYECKUX DKCTIEPUMEHTOB M TEOPETHUECKHUMH TPEACTABICHUSMH B
00J1aCTH KBAaHTOBOW TEOPHUU O CBOWCTBAX MUKPOOOBEKTOB U MATEPHHU B IIETIOM.

Jlnst OCBOCHHS TUCHIMIUIMHBI HEOOXOIUMBI KOMIIETEHINH, MTPEIBAPUTEIFHO C(HOPMUPOBAHHBIE B paMKax
W3yUYeHHs CJEIyIOUIMX JWCIHUIUIMH: KaK MEXaHWKa, MOJEKymsapHas ¢usuka, aromHas (H3HKa,
MaTeMaTH4YeCKUi aHamu3, TuddepeHraIbHbIe YpaBHEHH, TCH30PHBIN aHAIN3 U BEKTOpHAS anredpa.

UYToObl MPUCTYNUTh K W3YyYCHHUIO JUCIHUIUTUHBI «ATOMHAs W sjepHas (HU3UKa» CTYIACHT IOJDKEH
3HATh OCHOBHBIC TIOHSTHS U 3aKOHBI MIEPEYHCICHHBIX BBIIIC AUCIUIUINH, YMETh HAXOJUTh MPOU3BOIHEIE
GYHKIMH W WX Tpenenbl, YMETh II0JIb30BaThCs pasjiokeHneM (QYHKIWHA B psA, yYMETh peniathb
maddepeHnnanbHbIe ypaBHEHUS! ¢ MPUMEHEHWEM TPAaHWYHBIX M HAYaJIbHBIX YCIOBUH, UMETHh HaBBIKH
HAXOXXJCHHUS HEOMpPEICNICHHBIX W ONpPEICTICHHBIX HHTErpaoB (QyHKwA. CTyIeHT IO0JDKEH HMETh
MpeCcTaBIeHUs 00 OCHOBHBIX CpPEJICTBAX M3MEpEHUI B 1a00OpaTOpHOM (PU3HUYECKOM MPAKTHKyME, YMETh
MOJIb30BAThCS M3MEPUTEIBHBIME TPUOOpPAMH B PaMKax JIaOOpaTOpHOro (U3NYECKOTO TPAKTUKyMa,
MMETh HABBIKM PACYETOB MIOTPEITHOCTEH MPSMBIX U KOCBEHHBIX H3MEPEHHIA.

OcBoeHne nmaHHOTO pasnena oOmed (U3UKU SBISETCS O0s3aTEIBHBIM 3TalloM TOJATOTOBKH K
W3YUEHHIO pa3ziesioB Teopetndyeckod ¢usuku («KBanToBas Teopus», «Du3NKa KOHICHCHPOBAHHOTO
COCTOSIHUSD)) M CTICIIHAIIBHBIX JUCITUTUINH.

3. Conep:kanue padoueii nporpaMmMbl (00beM JUCHUIIHHBI, TUIIBI U BHAbI Y4eOHBIX
3aHATH, Y4eOHO-MeTOAHYeCKOoe o0eceyeHne caMoCTOSITeIbHOM PadoThI 00y4aloUIUXCsi)

Coneprkanne pabodeii mporpamMmsel mipeactabiieHo B [Ipunoxenun Ne 1.
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4. (I)OH)I OLCHOYHBIX CPECACTB MO0 TUCHHUIIJIUHE

4.1. llepeyeHb KOMNeTEHUMI C yKa3aHHMEM 3TanoB HuX ¢GOpMHpPOBaHUA B
npouecce 0CBOeHUs 00pa3oBaTe/IbHOM NporpaMMbel. OnucaHve Nnokasartesiei U

KpuTrepueB OIl€HUBAHUA KOMHeTeHuHi/'I Ha Pa3/IMYHbIX ITanax 50,4
(l)OpMI/IPOBaHI/Iﬂ, OIIMCaHHE HIKAJI Ol€HUBAHUA
Kox u ¢popmynupoBKa KOMIETEHITNH
OIIK-1 -crtocOOHOCTH K OBJIaJICHUIO 0a30BBIMH 3HAHUSAMH B 00J1aCTH
MAaTCMATUKU U CCTCCTBCHHLIX HAYK, HX UCIIOJIb30BAHUIO B HpO(I)eCCHOHaHBHOfI
ACATCIIBHOCTH,
Orar (ypoBeHb) [Tnanupyemble pe3ynbTaTsl 00yIeHHs Kpurepnn oneHnBaHus pe3yapTaToB 00ydESHUSI
OCBOCHHS (TToKa3aTeNny TOCTMXEHNS 3aJaHHOT0 YPOBHSI OCBOCHUS 2 3 5
KOMITETCHIIUU KOMITETEHITUH) «He 4
«Y noBeTBOP «OTnu4HO
ynosnersopur| - «Xopomio» N
€JILHOY
IlepBsiit aTan 3HaTh: IlokaseiBaer (Mmeer 3HaeT nouTH |3HaeT BCE
(HavaTBbHBIH OCHOBHBIE IKCIIepUMEHTATbHBIE JTaHHbIE 1|TI0JTHO® 3HAYUTENBHbIE [BCE,
YPOBEHB) TEOpEeTHYECKHe TPEJICTABICHUS O CBOMCTBaX aTOMHBIX|HE3HAHHE npoOesl B JIOIyCKaeT
aep; Marepuaia 3HAHUIX, HEe3HAYNTET
CBSI3b  3aKOHOB  COXpPaHEHHS CO  CBOWMCTBaMHU|HJIH HMeEET|JOITyCKaeT bHBIE
CHUMMETpUH; (parMeHTapH |CyIECTBEHHBI |OIIMOKH B
OCHOBHBIE JKCIEPHMEHTAIIbHBIE JIaHHbIE u|ble 3HaHUA|e OIMOKM B|OTBETAX
TEOPETHYECKUE OCHOBBI 000JIOUEYHON MOZIeNH siep;  |HeOonmblIol  |oTBeTax
OTJIMYHE MEXIY COOCTBEHHBIM U 3KCIEPHMEHTAJIbHBIM|4acTH
3HAUYEHUAMHU KBaPYIOJIBLHOIO MOMEHTA SIpa; Marepuaia,
OCHOBHBIE JKCIIEpHUMEHTAIIbHBIE JIaHHbIE U|I0ITyCcKaeT
TEOpPETHYECKUE NPEICTABICHHS O CBOHCTBAX YaCTHL],  |TpyObIe
XapaKTePUCTUKH  NICPEHOCUMKOB  B3aMMOJEHCTBHIT|OMIMOKH
Mexy QyHIaMEHTAIbHBIMH YaCTHLIAMH;
CTPYKTYPY u CHCTEMATHKY 4aCTHIL
(CynepMyabTUILIETHI);
MOHATHS 00 3KPAaHUPOBKHM M aHTHUIKPAHUPOBKH 3apsjia
(xoH(aiimeHT);
. TEOPETUYECKUE OCHOBBI, OCHOBHBIE MOHATHS U 3aKOHBI
(¥M3HKHM aTOMHOTO SIpa U 3JIEMEHTapHBIX YaCTHUIL.
OCHOBHBIE€ MEXaHU3MBI SIEPHBIX PEAKIIUI;
OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEUCTBUS
MarHUTHBIX MOMEHTOB JIEKTPOHOB M aTOMHOIO spa
MeXIy cOOO0M 1 ¢ BHEIIHUMH MOJISIMH;
3aKOHBl  PAJIMOAKTHBHOIO  pachajga, OCOOCHHOCTH
MIPOLIECCOB TOTJIOIIEHUST U M3TydeHHs (| - KBAHTOB U
npasuia oroopa,
3aKOHOMEPHOCTH B3aMMOJEHCTBHE SAEPHBIX YaCTUI] C
BEIIECTBOM U OHOIOTMYECKUMH CUCTEMaMU;
MeXaHHU3MBI B3aUMOJICHCTBUS N3ITy4EHHUS C BELIECTBOM;
€IMHUIIBI /103 ¥ aKTUBHOCTH;
Bropoii atan YMers: He ymeer VYwMmeer, HO| YMeer, YMmeer B
(6a3oBBIi ONpENeNATh pa3sMephl, SHEPTHUH CBSI3M U Macchl sIep, JIOITyCKaeT JIOMYCKAeT |COBEPILIECHC
YPOBEHB) CIIUH ¥ U30CIHUH SJ[PAa U MOMEHTHI HyKJIOHOB, SHEPTUH U 3HAUUTENIbHbIC [HE3HAUNUTEN |TBE
TIOPOTH PEaKIHii; OIIMOKH bHBIE
HCTIONb30BaTh PENIITUBUCTCKUM MHBAapUAHT NPU pacdeTe OIIMOKH

KMHEMaTHYECKUX XapaKTePUCTUK PEaKIHi;
HUCIONB30BaTh JAuarpammbl  @DeilHMaHa s pacdera
BEPOSITHOCTEN MPOLIECCOB B3aUMOJEHCTBHS YaCTHULL;
000CHOBaTh HEOOXOIMMOCTH BBEJICHUS KBAHTOBOT'O
YHCIIA «IBETY;

MOJTE30BAaThCSl TEOPETUYECKUMH OCHOBAaMHM, OCHOBHBIMHU
TIOHATHUSIMH, 3aKOHAMH, MOJCNSAMH (HU3UKHA ATOMHOTO
SIIpa M 3IEMEHTAPHBIX YacTHIL.
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pacCuuThiBaThb MAarHUTHBIC WU KBAaAPYIIOJIbHBIE MOMCHTHI
AA€ep,

NMPUMEHSTh 3aKOHBl COXpaHEHUs] B pacmajax u
B3aMMOJICHCTBUSX
OIICHUBATH BpeMsi JKA3HHU MIEPEHOCYNKOB
B3aMMOJICHCTBU;

cTpouthb quarpammbl deiiHMana 11 pacnaia 4acTull;
OIICHUBATh PAINYC PYHTAMEHTAIBHBIX B3aUMOJICHCTBHUH.

Tpetwii aTan
(TIOBBIIIIEHHBIN
YPOBEHB)

Bunagers :

METOJIAMHU pacyera MpoueccoB paccesiHust (Gopmysbt
Pesepdopna u Mora);

. METOIaMH pacuera SHepruu cBsizu (hopmysia
Baiiizexkepa);

METOJIaMHU pacuera MarHUTHBIX MOMEHTOB sIIIED;
METOJIAMH OLIEHKU PaJHallMOHHON 00CTaHOBKH;
METO/IaMH 3aIUTHI OT W3IYYCHHS;

METOJ[AMH pacueTa Iopora U SHEPIUU PEaKIIHy;

IIpakTuyecku
HE
BIIAsIEET

Brnaneer
cnabo,
JIOITyCKaeT
3HAYUTENILHBIE
OIIMOKH

Bnaneer,
JIOITyCKaeT
HE3HAYUTEN
BHBIE
OIIMOKH

Brnaneer B
COBEPIICHC

TBE

OIIK-2 - cnnoco0HOCTH CAMOCTOATEILHO NPHOOPETATH HOBBIE 3HAHUS, HCTIOIb3YH
coBpeMeHHbIe 00pa3oBaTe/ibHble H HH(POPMAILMOHHBIE TEXHOJIOTHH

Orarn (ypoBeHb)
OCBOCHHS
KOMITETEHIINH

[Tnanupyemble pe3ynbTaTsl 00yIeHHs
(TIOKa3aTeNny TOCTH)KEHHUS 3aJaHHOTO YPOBHSI OCBOCHUS
KOMITETEHIINH)

Kputepun oneHuBaHUs pe3ylbTaToB 00ydeHUs

2 («He
YJIOBJIETBOPUT
€JIHOY)

(«Y noBneTBop
HUTEJTHHOY)

4
«Xopo1io»

5

«OT1raH

o»

IlepBsIit aTan
(HavaTBHBIH
YPOBEHB)

3HaTh:

OCHOBHBIE IKCIIepUMEHTATbHBIS JTaHHbIE u
TEOPETHYECKUE INPEIICTABICHUS O CBOHCTBAaX aTOMHBIX
anep;

CBA3b  3aKOHOB
CHUMMETpPUH;
OCHOBHBIE 9KCIIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHYECKUE OCHOBBI 000JI0UEYHOI MOJIEIIH SIEp;
OTJIMYHE MEXIY COOCTBEHHBIM M 3KCIICPHMEHTAJILHBIM
3HAYCHUSAMH KBAJIPYIOJIbHOIO MOMEHTA S71pa;
OCHOBHBIE 9KCIIEPUMEHTAJIbHbIC JIaHHbIC
TEOPETHUYECKUE NPEJCTABICHHS O CBOWCTBAX YACTHIL;
XapaKTepUCTUKH  MEPEHOCUMKOB  B3aHUMOJICHCTBUI
Mexy QyHIaMEHTAIbHBIMU YaCTHLIAMMY;
CTPYKTYPY u CHCTEeMAaTHKY
(CynepMynabTUILIETHI);

MOHATHS 00 3KPAaHUPOBKHM M aHTHUIKPAHUPOBKH 3apsjia
(xoH(aiimeHT);

. TEOPETHYECKHE OCHOBBI, OCHOBHBIE TIOHATHS U 3aKOHBI
(UM3HKHM aTOMHOTO SApa U 3JIEMEHTapHBIX YaCTHUIL.

OCHOBHBIE€ MEXaHHU3MBI SICPHBIX PEAKIIHNIA;

OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS
MarHuTHbIX MOMEHTOB 3JIEKTPOHOB M aTOMHOIO sjpa
MeXIy cOOO0M U ¢ BHEIIHUMH MOJISIMH;

3aKOHBl  PaJIMOAKTHBHOIO  pacraja,
IPOLIECCOB IOIJIOMICHUS M H3ITy4eHUs
npasuia oroopa,

3aKOHOMEPHOCTH B3aUMOJICHCTBHE SICPHBIX YACTHUIL C
BEILIECTBOM U OMOJIOIMYECKUMH CHCTEMaMU;
MEXaHH3MbI B3aUMOJCHCTBHS U3IYYECHHS C BEIIECTBOM;
€JIMHHIIBI J103 M aKTUBHOCTH;

COXpaHEHUA co CBOMCTBaMHU

"

u

qacCTHuI|

O0COOCHHOCTHU
- KBaHTOB U

IToka3wiBaeT
OJTHOE
HE3HaHHE
Marepuaia
WA HMeEET
(parmMeHTapH
ble 3HAHMS
HEeOOIBIION
4acTu
Marepuana,
JIOIyCKaeT

rpyobie
OLITHOKH

HNmeer
3HAYMTENLHBIE
npobensl B
3HAHHSX,
JIOMyCKaeT
CYIIECTBEHHBI
e omubku B
OTBETax

3HaeT mouTH
BCE,
JIOIyCKaeT
HE3HAYHUTEN
bHBIE
OIIUOKH B
OTBETax

3HaeT Bcé

Bropoii atan
(6a30BbIit
YPOBEHB)

Ymers:

ONpENeNATh pa3sMephl, SHEPTHUM CBSI3M U Macchl sIep,
CIIUH ¥ U30CIHH SJpa U MOMEHTHI HyKJIOHOB, SHEPTUH U
TIOPOTH peaKInil;

HCTIONB30BATh PENIITUBUCTCKUI MHBApUAHT NIPH pacdeTe
KMHEMaTHYECKUX XapaKTePUCTUK PEaKIIHi;
HUCIONB30BaTh aAuarpammbl  DeilHMaHa s pacyera
BEPOSITHOCTEN MPOLIECCOB B3aUMOJEHCTBHS YaCTHULL;
000CHOBaTh HEOOXOIUMOCTh BBEJACHUS KBAHTOBOI'O
YHCIIA «IBETY;

TIOJIb30BAaThCSl TEOPETUYECKUMH OCHOBAMHM, OCHOBHBIMHU

He ymeer

Vwmeer,
JIOMYyCKaeT
3HAYUTEIbHBIE
OIIMOKK

HO

Vwmeer,
JIOMyCKaeT
HE3HAYUTEN
BHEIE
OIIMOKH

VYmeer B
coBepiie

HCTBC
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IIOHATHUAMH, 3aKOHaAMH, MOIACIAMU (I)I/I3I/IKI/I aTOMHOI'0O
aapa v JJIEMCHTAPHBIX YaCTHULL.
pacCcuuThiBaTh MAarHUTHBIC W KBAaAPYIIOJIbHBIE MOMCHTHI

sanep;
NMPUMEHSTh 3aKOHBl COXpaHEHUs B pacmajax u
B3aMMOJICHCTBUSX
OIICHUBATH BpeMsi JKA3HHU MEPEHOCYNKOB
B3aMMOJICHCTBU;

cTpouThb quarpamMbl deitHMana i pacnajia 4acTull;
OIICHUBATH paJnyC (PyHIAMEHTAIBHBIX B3aUMOJICHCTBHUI.

Tpetwii aTan Brnaners: IIpakruyecku |Bnaneer Bnaneer, Bnaneer

(TOBBIIIICHHBIN  |METOIaMH pacdeTa MpoIeccoB paccesiHus (opMyIbl HE ciabo, JIONTyCKaeT (B

YPOBEHB) Pesepdopaa u Mora); BJIaJIeeT JIOITYCKaeT HE3HAYUTEN |COBEPIIIE
. METOJaMH pacuera SHepruu cBsizu (popmysia 3HAYNTENIbHBIE | bHBIE HCTBE
Baiiizexkepa); OITHOKH OITHOKH

METOAaMHU pacuy€Ta MariHuTHbIX MOMCHTOB SJIED,
METOAAMHU OLICHKH paﬂHaHHOHHOﬁ O6CTaHOBKI/I;
METOAaMHU 3alIUThI OT U3JTYUCHUS;

METOJaMU pacd€Ta nopora U SHEPruu peakumu,

KpI/ITepI/ISIMI/I OIICHUBAHUA OCBOCHUSA KOMIICT eHI_[I/II‘/II SAABJIIFOTCS 6anm,1, KOTOpI)Ie
BBICTABJISAKOTCS npenonaBaTeneM 3a BUIObI OCATCIBHOCTU (OHGHO'—IHBIG CpeJICTBa) II10 UuTOoramM
M3y4YeHUsT MOy el (pa3aesioB MUCIUIIINHEI ), IEPEUNCICHHBIX B PEUTUHT-TIJIaHE UCIIUILIAHEI.

[kana nepeBoja OamwioB pelTHHra B MATHOAUIBHYIO IIKAJIy HWTOTOBOW OLIGHKH I10
JUCITUIIINHE:

oT 0 10 44 GaIoB — «HEYIOBJIETBOPUTEITHLHOY

oT 45 10 59 6aNOB — «yIOBIETBOPUTEITHHOY;

oT 60 10 79 6aIITOB — «XOPOIION;

otT 80 1o 110 6ayUI0B — «OTIIMYHO.

4.2. TUnNoBbie KOHTPOJIbHbIE 3aJaHUS UM UHbIE MaTEPHaAJIbl, HEOGX0JMMbIE AJIS
OLleHKU 3HaHWH, yMeHH, HABBIKOB U ONbITA AESATeJbHOCTH, XapaKTEePHU3YIOIIUX
Tanbl GOpMHUPOBAHHS KOMIETEHLUUI B MpoLecce 0CBOEHHsI 06pa3oBaTe/IbHOM
mporpaMMmbl. MeToauyecKHe MaTepHaJsibl, oONpejAe/swIUe MNPOLEAYPHI
OLleHMBAaHHMsA 3HAaHWH, YyMeHHMH, HaBBIKOB M OINbITAa JAeATEJbHOCTH,
XapaKTepU3yIHUX 3Tanbl GOPMUPOBAHHS KOMIETEHIUA

Pesymnbrater oOyueHus ®opmupyemast | OueHouHble
KOMITETCHLIUS cpeacTsa
(c ykazaHuem
KOZa)
3HaHus 3HaTh: OIIK-1, Tecr,

- OCHOBHBIE DKCIEpUMEHTalbHBIe NaHHbIe W Teopermueckue | OIIK-2,
MIPEACTABICHUS O CBOMCTBAX aTOMHBIX SAED;

- CBSI3b 3aKOHOB COXPAaHEHMSI CO CBOMCTBAMU CUMMETPHH;

- OCHOBHBIE JKCIIEPUMEHTAJIbHbIE JaHHbIE M TEOPETHUECKHE
OCHOBBI 000JI0YEYHOI MOAEN! SAEp;

- OTIMYME MEXKIY COOCTBEHHBIM H SKCHEPHUMEHTAIbHBIM
3HAaYEHUSIMH KBaPYyIOJILHOTO MOMEHTA S/pa;

- OCHOBHBIE JKCIIEPUMEHTAJIbHbIE JaHHbIE M TEOPETHYECKHE
MIPECTABIIEHUS O CBOMCTBAX YaCTHIL;

- XapaKTEepUCTHKU IEPEHOCUYMKOB B3aUMOJECUCTBUH MEXIY
($yHIaMeHTaIbHBIMH YaCTHLIAMM;

- CTPYKTYPY U CHCTEMaTHKy 4acTHIL (CYIEepMYJIbTHILIETHI);

- MOHATUS 00 SKPaHMPOBKM M aHTHUIKPAHUPOBKH 3apsia
(xoHaiimMeHT);

- TEOPETHUYECKHE OCHOBBI, OCHOBHBIC TOHATHS M 3aKOHBI
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(bM3MKHM ATOMHOTO SIJIpa U DJIEMEHTAPHBIX YACTHIL.

- OCHOBHBIE MEXaHU3MBI SIJICPHBIX PEaKIIUii;

- OCHOBHBIC 3aKOHOMEPHOCTH B3aUMOICHCTBUS MArHUTHBIX
MOMECHTOB AJICKTPOHOB M aTOMHOTO sJpa MEXKIy COO0OH U ¢
BHEIIHUMH MOJISIMU;

-. 3aKOHBI PaJMOAKTUBHOIO pacrajia, 0COOCHHOCTH TPOLIECCOB
TIOIJIOIICHUS ¥ M3JIy4eHHs | | - KBAaHTOB W IpaBuja oToopa,

- 3aKOHOMEPHOCTH B3aWMOJEHUCTBUE SIACPHBIX YaCTHI[ C
BEII[ECTBOM M OHOJIOTMYECKUMH CHCTEMaMHU;

- MEXaHU3MBI B3aUMOJICHCTBUSI U3TYUCHHUSI C BEIIECTBOM;

- €UHMIIBI 03 U aKTUBHOCTH;

YMeHus | YMersb: OIIK-1, OIIK- | koHTpONBHAS
- OIIPEENATh pa3Mephl, JHEPTHH CBSI3U U MACCHI Jep, CIUH | | 2 pabora
HU30CIIMH d7pa W MOMEHTbBI HYKJIOHOB, JHCPTHU W IIOPOTH
peaKkuuit;
- MHCIIOJb30BaTh peJ'IHTI/IBI/ICTCKI/Iﬁ HWHBApHUAHT IIpU pacucTe
KHHEMAaTUYECKUX XapaKTEPUCTHK PeaKIlnii;
- ucnonb3oBarb aAuarpammbl  DeliHMaHa Ui pacuera
BEPOSITHOCTEH MPOIIECCOB B3aMMOJICHCTBYSI YACTHII,
- 000CHOBaTh HEOOXOJMMOCTh BBEJCHHS KBaHTOBOI'O YHCIIA
«UBETY;
- TIONB30BaThCsS TEOPETUYECKUMHU OCHOBAMH, OCHOBHBIMU
IIOHATHAMHA, 3aKOHaAMH, MOACIIIMHU (1)I/I3I/IKI/I ATOMHOI'0O dIpa Hu
OJICMCHTAPHBIX YaCTHII.
- paccUMTHIBATH MAaTHUTHBIE M KBAAPYITOIEHBIE MOMEHTHI S/IED;
- TpUMEHATH 3aKOHBI COXpaHEHWs B pacmagax u
B3aNMOJICHCTBUAX;
- OIICHUBATh BPEMs KU3HU NIEPEHOCYNKOB B3aMMOICHCTBUIA;
- cTpouTh nuarpammbl DeliHMaHa JIs pacnaja 4acTHIl;
- OIIEHUBATh paanyc HyHIaMEHTAIbHBIX B3aUMOJCHCTBUN.
2. . YMeTh aHaIU3UpOBaTh U IPUMEHATh (pusnueckue 3akoHbl | OITK-1 KOHTPOJbHAS
Y SIBJICHUS JUTS PEIIeHHS 3a/1a4. pabota
3. YMeTh opueHTHpOBaThCs B IOTOKE HAydHOU U TexHuveckon | OITK-2 TecT
HHpOPMAITIH
Bnagenn | Bmagers: OIIK-1 Tecr,
o METOJIaMH pacyeTa MPOoIeccoB paccesHus ((hopMyIbl KOHTPOIbHAS
(uaBeIku / | Pesepdopma u Morra); pabora
OITBIT METOJIJaMH pacyeTa dHepruu cBs3u (Gopmyna Baizekkepa);
JesITeThbH | METOaMH pacdyeTa MarHUTHBIX MOMEHTOB SJIEp;
OCTH) METOJIaMH OIEHKH PaJalliOHHON 00CTaHOBKH;
METOJaMH 3aIIUTHl OT U3TYIECHUS;
METOJIaMH pacyeTa Mopora U S3HEPTHHU PeaKIIuu
- Brnagerp  HaBplKAMHU ~ TNPOBENEHUSA ¢usmgeckoro | OIIK-2 KOHTpPOJIbHAA
AKCIIEPUMEHTA ¥ METOJAMH OIIEHKH ITOTPEITHOCTH H3MEPEHHIA. pabota
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4.3 PeMTUHI-IJIaH AUCLIUILINHBI

PeliTunr-1nan nucuumuinHel npeacrasieH B [Ipunoxenun 2.

JK3aMeHalMOHHbIE OGUJIEThI

DOK3aMeH SIBIISICTCS OLCHOYHBIM CPCACTBOM IJIA BCCX 3TAIIOB OCBOCHUSA KOMH@TCHHHﬁ.

CrpykTypa 5K3aMEeHallMOHHOTO Ouiiera:
bunem cocmoum uz 08yx meopemuueckux 60npocos, no 0OHOMY U3 KAHCO020 MOOYIIA.

[IpumMepHBIe BONPOCHI AJIsl py6EKHOT'0 M MPOMEKYTOYHOr0 KOHTPOJISA:

Moayas 1. fAnepHas ¢puszuka
Brenenue. OtkpeiTue sapa u oomue nonstus. Cedenue paccessiuus. Popmyna Pezepdopaa.
Hudpakunonnoe paccessaue yactuil. Popmymna Motra. @opm-dakrop. Pacripenenenue 3apsiia B
HYKJIOHE
SAnepnsiit napk. NZ-guarpamma snep. Macca u sHeprus cBsi3u sapa. DHEprus OTJENEeHUs HYKIIOHA,
qacTHUIBL. Y enbHas sHeprus cBsi3u. [edext maccsl. Moaens @epmu-rasa mist sapa. Moaens
KUJIKOM Karui 1 siapa. @opmyna Baiizekkepa.
OcHoBHOE U BO30yxJIeHHOE cocTosHuE siapa. CoxpaHsIoLuecs: BETUYHHBI U KBAHTOBbBIE
yucna. Cnun sigpa. YerHoctb. ToxaecTBEHHOCTh YacTull. CTaTUYECKHUE AIEKTPOMArHUTHBIC
MOMEHTHI.
Monens siaepHbix o6osouek. CIMH U 4eTHOCTh B MOJIEH 000J04eK siapa. OrpaHuuyeHHOCTh
OJHOYACTUYHOM MOJECIIN
o6osouek. BpamarensHsie ypoBHU sinep. KonebatenbHble ypoBHH siiep. PeallbHBIN s1epHBINA
CIIEKTP.
CBoiiCcTBa SAEPHBIX CHII. XapaKTEPUCTUKU JEUTPOHA. 3apsI0Basi HE3aBUCUMOCTD SJIEPHBIX CHIL.
W3ocnun yactun u saaep. CnuH - opoutanbabie ciiibl. OOMEHHBIN XapaKkTep HYKIOHHBIX
B3auMoeiicTBuid. PamuanpHas dhopma siaepubix cuil. Teopus FOkaBbl.
OO0111e 3aKOHOMEPHOCTH pacnaja. o - paAuOaKTUBHOCTh. [3-pacmal. y- pacmaj.
SAnepHble peakuuu. 3aKoHbI coXpaHeHUsa. KuHemaTuka sepHbIX peakuuid. MexaHu3Mbl sSAepHbIX
peakuuii. Ceuenue oOpasoBanus coctaBHoro saapa. ®opmyna bpeiita— Burnepa. [Ipsmeie
SIIEPHBIE PEAKIIUU
Dddext Meccbayspa BzaumopaelictBue sSACpHBIX YACTHIL C BeHIECTBOM. [IpoxokaeHne TSHKeIbIX
3apsUKEHHBIX YacTULl 4yepe3 BenlecTBO. [IpoXoxkaeHue IETKUX 3apsyKEHHBIX YaCTHULl Yepes
BelecTBo. [IpoxoxkaeHue y - KBaHTOB Uepe3 BEIEeCTBO. Jpyrue MexaHu3Mbl B3aUMOJECHCTBUS
W3JIy4EeHHS C BEUIECTBOM:
Moayasb 2.2/ieMeHTapHbIe YACTHIbIL.
YacTuupl 1 B3aUMOACHCTBUA. Y CKOPUTENIN YACTUL. JJIE€MEHTAapPHbIE YACTHUIIBI.
DKCIEPUMEHTAIBHOE UCCIEOBAHUE CTPYKTYPbI YaCTHL. THIIbI, pauyChl U KOHCTAHTHI
B3auMoaercTBUi yacTull. J(uarpammel PeliHMaHa U1l 3JIEKTPOMArHUTHBIX B3aUMOICHCTBU .
KBanThI 1pyrux nomnei.
Cucrematuka yactuil. OCHOBHBIE Y3/Ibl AUArpaMM (PyHIaMEHTATbHBIX B3aUMOJCHCTBHIL. 3aKOHBI
coxpaHeHus B Mupe yactull. IIpaBuno Hakano — Hammmkumel — I'exut- Manna. Kapku.
KBapkoBast cTpykTypa jerdaiiimux OaproHOB U Me30HOB. [lekyrier 6aproHOB
TpynHoctu kBapkoBoif Mosienu. L[BeT. AnpoHsl — HAOOPHI LIBETHBIX KBapKoB. [ mrooHbl. KX/I.
DKpaHUPOBKA M aHTUIKPAHUPOBKA 3apsiaa. AcUMNTOTHYEcKas cBoOoa. CTpyKTypa MpoTOHA.
OTtcyTcTBUE KBaPKOB B CBOOOJHOM COCTOSIHMH. Jl0Ka3aTeiabCTBa CyIIeCTBOBAHHUS KBApKOB.
Tsixenble KBapKu
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Cnabsie B3aumoseiictBusa. Crabble pacniajpl. 3apsyKeHHbIE U HEUTpaibHbIe cnadbie  TOKH.
HecoxpaneHnue 4eTHOCTH B ¢1a0bIX B3auMoeicTBHAX. CHUPaIbHOCTD.

3apsnoBoe conpspkeHue. OOpanienne BpemeHu. CPT — Teopema. Drtambl pa3BUTHS TEOPUi
oObenuHeHns B3auMoJelicTBuil. Bennkoe o0beannenne. CynepcuMMETpHSL.

Bcenennasi, cBuaerenbcTBa 0605611010 B3phiBa. [lepBbie MruoBeHust Beenennoil. [o3Be3aublii

CUHTE3 si7iep. bapuoHHas acuMMeETpusi, OTCYTCTBUE aHTHUBellecTBa. MHuAuusa. 3Be3qHas apa.

HILGpHLIe pCaKkiuu B 3BC3aaX 3aKIrYnTEIbHbIE CTaJuu >XKU3HHU 3BC3/. Koneunrle sransl
spoJironnu Beenennoin Kocmuueckue syum..

Ha ocHoBe qaHHBIX BOITPOCOB COCTABJICHBI TECTOBBIC 3aJaHUs, TTO3BOJISIIONINE KOHTPOJIUPOBAThH
KauCCTBO YCBOCHUA CTYACHTAMU TCOPECTUUYCCKOro MaTcpuajia Kypca. 3aH$ITI/I$I, Ha KOTOPBIX
npeajgararoTcs TECTOBBIC 3a/IaHNA, YKa3aHbI B peﬁTHHF- IJIaHE JUCHUIIJIINHBI.
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IIpuMep 3K3aMeHALMOHHOT0 GUJIeTa:

MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepauuu
OI'bOY BO «bamkupckuil rocy1apCTBEHHbIN YHUBEPCUTET

DU3UKO-TEXHUYECKUN HHCTUTYT
Kadenpa obmieii puzuku

3K3AMEHAIIMOHHBIN BUJIET Ne |
no nucuurnHe «du3nka aTOMHOTO spa U YaCTUI
Hamnpasnenue 03.03.03 «PAJJUODU3ZUKA»
[Ipoduns «udposeie TexHonmornu 06padboTK HHPOPMALTUN»

»
1. Snepusiit mapk. NZ-quarpamMma cTaOUIBHBIX U AOJATOXKUBYIIHUX SIEP.
2. TpyaHocTtu kBapkoBoM Mozenu. L{Ber.

«Y TBEPKIAO)»

o o 7y
3aBeayronuii kadeapoit ' bamananos M.X.

(moamuce) (®.1.0.)

B pamkax HcIoib30BaHMs MOAYIBHO-PEHTHHIOBOM CUCTEMBI OOYUCHHS M OICHKU
yCIIEBAEMOCTH CTYJICHTOB UTOTOBAs OLICHKA 3HAHUW CTYJCHTA 10 JUCIUIUIMHE TPOU3BOTUTCS 110
CyMMe 0aJlJIOB, IMOJIYYEHHBIX B paAMKaX TEKYILEro U PYOSIKHOTO KOHTPOJIS 3HAHUH, YMCHUH H
HABBIKOB B TCUCHHE CEMECTpPa, U 0AJIJIOB, MIOJYYECHHBIX Ha 3K3aMCHE.

3a paboTy B cemecTpe CTYACHT mojydaeT 10 70 6ayuioB 3a BHINIOJIHCHUE 3a/IaHUI B paMKax
TEKYIIEro H PyOeKHOTO KOHTPOJISI U JIOTIOTHUTENLHO 70 10 0aJIoB 3a pe3ysibTaThl Y4acTHs B
OJIUMITHAJIC CTYJCHTOB 10 00mmei pusuke. [ gomycka K 9K3aMEHY CTYIIEHT JJOJDKEH Ha0paTh B
ceMecTpe He MeHee 35 0allioB.

MakcuMaabHOE KOJIMYEeCTBO 0aJUIOB, IMOJIyd4aeMOe CTYICHTOM Ha dKk3aMeHe, coctanisier 30
0amioB.

[TepeBon onenku u3 100-6a1bHOM B YeThIPEXOAIBHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- omiuHO — OT 80 10 110 G6annos (Bkirouas 10 MOOmpPUTENBHBIX 0aTIOB);

- xopo1o — ot 60 g0 79 6annos;
- YAOBIIETBOPUTENBHO — OT 45 110 59 6annos;
- HEY/IOBIIETBOPUTEILHO — MeHee 45 6aoB.

KpuTepuu oneHMBaHUsA OTBEeTa Ha JK3aMeHe:

MakcumainbHas OIleHKa — 30 OamnoB CKJIaJIbIBACTCS U3 OLCHKHU 3a OTBCT HA TCOPCTUICCKUC
BOITPOCHI ounera (I[Ba BOIIpOCa OUCHUBAKOTCA MAKCUMAJIbHO I10 10 GammoB I(a)KIlBIfI), M OIICHOK 3a
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OTBETHI Ha JIOTIOJTHUTEIHLHBIC BOTIPOCHI (JIBa BOIIPOCA, OIEHUBAEMBIX KaX/IbIi B 5 Oaa
MAaKCUMAaJIbHO).

3a oTBeTHI HA BOIIPOCHI OMJIeTa BHICTABJISAETCA

- 15-20 6ann0B, ecnu CTYJCHT Aajl IOJIHbBIE, Pa3BEpHYThIE OTBETHI HAa BCE TEOPETUUYECKUE
BOTIPOCHI OMIeTa, MPOJeMOHCTPUPOBAI 3HAHHE (POPMYJI, TEPMHUHOJIOTHUH, TIOHUMaHUE (PU3UIECKOM
CYTH SIBICHHU W DKCIIEPUMEHTOB, YMEHHE IOCJIEJOBATEIHHO W JIOTHYHO OTBEYATh HA BOIPOCHI
Ousera B 00beMe PEeKOMEHIOBAaHHOM JIUTEPATYPHI.

Crynent 0e3 3aTpyAHEHH OTBETWJI Ha YTOYHSIOIIME BOIPOCHI TPENOJaBaTeNs IO
MaTepuaiaM ouiera.

- 10-14 6a/1;10B BBICTABIISIETCS CTYJCHTY, €CITH CTYACHT PacKpbUT 0€3 cephe3HbIX OMMO0K00a
TEOPETUYECKHX BOIPOCA, OJHAKO MMOoKa3al npodensl B 3HaHUAX20-25 % ob6bema Omiiera. He Ha Bce
YTOYHSIOIIME BOIPOCH! OBLTH TaHBI KOPPEKTHBIE OTBETHI.

- 5-9 6ayIoB BBICTABIISACTCS CTYICHTY, €CITU JaHBI OTBETHI Ha 00a TEOPETHUECKUX BOMPOCA B
oobeme 35-50 %ot nomHOTro oTBeTa. CTYIEHTOM JOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B
TOJIKOBAaHUW OCHOBHBIX IOHSATHH, 3aKOHOB U ()OPMYJI, OTTMCAHUN OCHOBHBIX 3KCIIEPUMEHTOB.
CTyneHT He TaeT yIOBJICTBOPUTEIHHBIX OTBETOB HA YTOYHSIOIINE BOIIPOCHI TIO OHIIETY.

- 1-4 6anna BeICTABISIETCS CTYZICHTY, €CJIA OTBET Ha TEOPETHUYECKHIE BOTIPOCHI
CBUJICTEIILCTBYET O HETIOHUMAHUH M KpaifHe HETIOJIHOM 3HAHWU OCHOBHBIX MOHITHIA, 3aKOHOB U
HKCTIEPUMEHTOB, UJIH MOJIHOCTHIO OTCYTCTBYET OTBET HA OJHMH BOIIPOC H JAOMYIIECHBI CEPbE3HbIE
OIMOKH W TIPOOEITHI TPH OTBETE HAa BTOPO Botpoc. Ha yrouHstomnme BOpoCk 1o OHIIeTy He
MOJTy9YECHBI OTBETHI FITH OTBETHI HA HUX B KOPHE OIMOOYHEI.

3a oTBeT HA AONMOJHUTEIbHbII BOIIPOC HA 3K3aME€HE€ BbICTABJISACTCH:

-5 0aIoB, €ClM CTYIEHT JJaJl UCUEPITBIBAIOIIE TIOJTHBIN U IPaBUIIBHBIA OTBET;

- 3 Oayuta, eciiv OTBET BEPEH, HO JIaH HE B MOJTHOM 00beMe YIeOHOM MPOTrpaMMBbl, HIIH COJICPKUT
HE3HAYUTEIIbHBIC OITHOKH;

- 1 Gayut, eciv OTBET Ha BOIIPOC JIaH, HO COJCPIKUT CEPhE3HBIC OMMUOKH HIIM OOJIBIITHE TTPOOEITHI B
W3JI0KCHHH;

- 0 0ayIoB, €CITU CTYJICHT HE OTBETHJI HJIU OTBETUJI B KOPHE HEBEPHO.
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3apaHus A/ NIpOBeAeHHs IUCbMEHHBIX ONPOCOB (TeCTOB)

Onucanue mecma 1.

Conepxut 3a1anus i pyOeKHOTO KOHTPOJIS YCBOSHUSI MaTepHralia MepBbIxX § jeKiui (Moayib 1).
Tectbl pa3melieHbl B KOMIIbIOTEpHOU 0a3e nanHbiX bamly

Tect paccuutan Ha 45 MUHYT, COCTOUT U3 25 3alaHUM.

Kaxnoe 3ananue Tecra ouenuBaercs B 1 Oam.

Ilpumep 3a0anuii 6apuanma mecma 1.

1.Camblii xapakTepHbIN pa3mep B sAepHON pusmke ?

1)1 cm; D108 cem; 3100 cem; 41083 cm.
2.Heob6xoaumoe ycioBHUe MPUMEHUMOCTH 3aKOHOB KJIACCUUECKOU (PU3UKH ?
DAx - A p~h 2) Ax - A p>Ti

3AX - A p>>Tid) Ax - A p<h
3.CocTtaB aTOMHBIX siAep ?
Dpte  2)ptn 3)p+[[4p+]I

OnucaHue mecma 2.

Coneput 3aaHus 11 TEKYIIEro KOHTPOJISI YCBOCHUSI MaTepuraia BTOPOU MOJIOBUHBUIEKIIHOHHOTO
Kypca (Moayinb 2). TecTsl pa3MelleHbl B KOMIBIOTEPHOU 0a3e maHHbIx baml'y

Tect paccuntad Ha 45 MUHYT, COCTOUT U3 25BOMPOCOB.

Kaxnoe 3aganue tecra ornenuBaercs B 1 0a.

Ilpumep 3a0anuii eapuanma mecma 2.

1.Kakum 3aKkOHOM COXpaHEHHs 3arpeliena peakuus P+e"—2Y(anaurunsnus atoMa BoJI0poia)
1) 3aKOHOM COXpaHEHHUS MacChl. 2)3aKOHOM COXPAaHEHHS CITHHA.

3) 3aKOHOM COXpaHEeHHsT OAPHOHHOIO 3apsi/a.

4) 3aKOHOM COXpaHCHHS YETHOCTH.

2. Kakoe CBOMCTBO 3JIeMEHTAPHBIX YACTHI] HY>KHO CUUTATh CAMBIM TJIaBHBIM ?

1) OtcyrcTBHE BHYTPEHHEH CTPYKTYPBI

2) CriocoOHOCTh MPOHKUKATH B 00JIACTh CBEPXMAIBIX PACCTOSHUA.

3) CrocoOHOCTh POXKIATHCSA B CTOJIKHOBCHUSAX C IPYTMMHU YaCTUIIAMH.

4 ) YyacTtrie B pa3InYHbIX THITAX B3aUMOICHCTBUIA.

3. U3 kakoro COOTHOIICHHUS CIeIyeT BO3MOKHOCTh POKICHUS HOBBIX YACTHI] B CTOJIKHOBEHHUSX ?

l)E:hV 2) Epen.: mC2 3) EOZmOC2 4)EKPIH: Epen.'
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Bonpocs! a1 ceMMHapoB

Cemunap 1: Pemenue 3anad Ha Temy «PaccesHue 31eMeHTapHbIX YacTULL U pa3MeEpPbl AaTOMHBIX

Azep».

IIpumepsr 3ana4:

1. Anbda-yactuiel ¢ kuHeTHYecKor sueprueit T = 6.5 MaB ucnsiThiBatoT

pesepdoproBckoe paccesHue Ha sape 3010T1a ¥ Au. Onpenennts: 1) mapamerp

CTONKHOBEHMS b ju1a anbda-yacTui, HaGMOAaeMBIX o yriioM = 90°;

2) MUHHMAJIbHOE PacCTOSIHUE rmin cOMMKEHHs anb(a-qacTull ¢ sapom;

3) kunernyeckyro (T') u 4) norenunanbuyto (E') sHeprum ansda-yactui B 310

TOUKE.

2. Ilporon ¢ kunernyeckoil sneprueit T = 2 M»B Haneraer Ha HenoABMXxHOE AApo197Au.

Omnpenenuth nuddepeHnmnanbHoe cedeHune paccessuust Ha yroj = 60° . Kak u3sMeHuTCs BeTnynHa

T depeHInanbHOTO CEYEHMsI pacCestHUS, €CIM B KaueCTBE PACCEUBAIOLLEro si/pa BbIOpaTh 27A1?

3. BbIUHCIUTH ceueHNe paccestHUs a -4acTULbl ¢ KuHeTH4eckoi sHeprueit T =5 MhB

KYJIOHOBCKUM ToJieM sifipa 208Pb nox yriamu 6osbiie 900

.Cemunap 2: Pemenue 3a1a4 Ha TeMy «Heprus cBs3M saep. KanenbHas moiens

AIpar.

[Ipumepsr 3ana4:

1. BHIYHCTUTE yAETBHYIO SHEPTHIO CBA3H A1s sAapa *2C.

2. HaiiTu SHepruu oT/eNeHHs HeHTPOHa M MPOTOHA OT Azpa 2C.

3. Haiitu sHepruro otneneHus aiabha-qyacTHIBI OT 2c,

Cemunap 3: Pemienue 3a1a4 Ha TeMy «PagunoakTUBHOCTBY.

[Tpumeps 3a1au:

1. AktuBHOCTH npemnapata 2P papHa 2 MKKH. CKOIBKO BECHT TaKoif mperapar?

MepuoJ1 nmoiypacmnaaa paseH 14.5 cytok.

2. B pesymbrare a-pacnana pamii 22°Ra npespamaercs B pajgon 222Rn. Kakoit

00BeM pajioHa MpU HOPMAIBHBIX YCIOBUAX OYIeT HaXOAUThbCs B paBHOBecuu ¢ 1 T pamusa? Ilepuon

nonypacnaaa 226Ra T1/2(Ra) = 1600 net, 222Rn - T1/2(Rn) = 3.82 gns.

3. YiensHoe copep:xanue u3otona *C, yCBOEHHOIO JIepeBOM IIPH €0 KM3HH, 3aTeM yMEHbIIAeTCs

BcieAcTBUe [J-pacmana ¢ nmepuoaom noJypacnaga 5700 jer. OnpenenuTh BO3pacT JIEPEBSHHOTO

npeaMeTa, OOHAPYKEHHOTO NPH PACKOINKaX, €CIM yelbHas aKkTUBHOCTH *C 3Toro mpeamera

cocraisieT 0,1 OT yaenbHOM aKTUBHOCTHU CBEXECPYOICHHOTO JiepeBa.

4. Vcnonwsys hopmyny Balinzekkepa, O1leHUTh, HAYMHAs ¢ KAKOTO MacCOBOTO

YHUCJIa CTAHOBUTCS SHEPreTUYECKU BO3MOXKHBIM [ -pacnazn. Otset: 150 A,

5. OueHuThb NMEpHOJ MOdypacnaga paaAuoakTUBHOTO SApa, UCITYCKAIOLIETO

[J-uacTuIIbl ¢ SHEpruei 1 MaB, eciu s1po 90T h?32 umeer nepuox nonypacnana

101.4 10 T 0O gnet u ucmyckaeT [l-yactuubl ¢ sHeprued 4 MsB, a mis sapa gaP0?1? (507 ()i

nonypacnaaa 73 10 T U cu 8,8 ELJ [J MaB. Otset: 843.2 10 T [

TIeT.

Cemunap 4. Peuienue 3a1a4 Ha Temy «JI€MEHTapHbIE YACTULIBI U UX

B3aUMOJIEHCTBUED.

1.01eHuTh MaKCHMaIbHOE PACCTOSIHUE, HA KOTOPOM BO3MO>KHO B3aUMO/IEHCTBHE HYKJIIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.

2. OnpenenuTh KBAaHTOBbIE yrcnia JacTuisl X B peakiuu K + p— Q + K + X.

3. PaccunTath MakCUMaJIbHYIO SHEPTUIO U UMITYJIbC MO3UTPOHA, 00PA3yIOIIErocs B CIEAYIOIEM

pacmage: T — €7+ Ve + V.

4. OnpenenuTh yacTuiyy X, 00pa3yroulytocs B peakliui CUIIbHOTO B3aUMOICHCTBUS:

p+r poZ+n +X

5. HapucoBaTp nuarpaMMbl B3aUMOJIEHCTBUS P-p, N-N, p-N Ha KBapKOBOM YPOBHE.
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Kpumepuu oyeHku pewieHust 3ada4 Ha ceMuHape (8 6a.1.1ax):
-5 bannos evicmasnsemcs cmyoeHmy 3a epHoe peulenue 3a0ayu y 00CKU.

3ajaHusA AJI1 NUCbMEHHOM KOHTPOJIBHOM pa6oThI

[IuceMeHHast KOHTPOJIbHAS MIPEAHAa3HAuUEHA JJIsl PyOEKHOT0 KOHTPOJI YCBOEHUS MO 2.
KonTposabHas coctout u3 ity 3aaa4. Bpems Beinonnenus — 45 munyt. Kaxxnas 3agaua
olieHuBaercs B 1 Ga.

OnucaHue METOAHUKH OLICHUBAHUA 3aJ4a4 KOHTpOJIbHOﬁ paGOTbI 1:

- 1 Gant BBICTaBIIACTCS CTYICHTY, €CJIM 3a/1aua perieHa abCoI0THO BEPHO WA B PEIICHUU €CTh
HEOOJIbIINE OTITMOKHI

- 0.5 Ganna BeICTaBIISICTCS CTYACHTY, €CITM JIOTMYIIEHA HEPUHIUITHAIbHAS OIIMOKA B HCXOIHBIX
YPAaBHEHUSAX; HO IPUCYTCTBYIOT IIPaBUJIbHBIE PACCYKICHUS U IEHCTBUS, HAIIPABJICHHBIE HA
MOJIyueHHUe OTBeTa (3aJaua pelleHa HaroJIOBHUHY);

0 GamnoB cTaBHUTCA IIpHU OTCYTCTBHUU OTBETA UJIU IIPU ITOJIHOCTHIO HCBCPHOM PEIICHHUU HUJIM KOraa
PEIICHNUE HE COOTBETCTBYCT YCJIOBUIO 3a1a4U.

[Tpu cyMMUpPOBaHUY OIIEHKA OKPYTIIIETCS J0 1EIOT0 3HAYCHHUS.
MakcumanbHasi OTIleHKa 32 KOHTPOJIBHYIO paboTy — 5 6auioB.
KonTtponbHas paboTa cuntaercs BHIIOTHEHHOM, €ClTM HaOpaHo He MeHee 2.5 OayioB u3 5.

IIpumepbl BApMAHTOB MMCbMEHHOM KOHTPOJILHOW padoThI:

Bapwuant 1

1.01eHUTh MaKCUMAJIbHOE PACCTOSHHE, HA KOTOPOM BO3MOKHO B3aMMOICHCTBUE HYKJIIOHOB ITyTEM
00MEeHa BUPTYaAJIbHBIM T - ME30HOM.

2. OmnpenenuTh KBaHTOBBIE YKCIIa yacTHIbl X B peakiuu K + p— Q + K™ + X,

3. PaccunTath MakCHMAaIbHYIO SHEPTHIO U UMITYJIBC MIO3UTPOHA, 00PA3yIOIIETOCs B CICAYIOIIEM

pacmaze: T > e + Ve +V_.

4. OnpenenuTh YacTUIly X, 00pa3yIoNyrocs B peakIuyi CHIBHOTO B3aMMOICHCTBHS:

p+r poE+7n +X

5. HapucoBaTh muarpaMMbl B3aUMOJICHCTBHS P-p, N-N, p-N Ha KBAPKOBOM YPOBHE.

Bapuant 2
1. OnpenenuTth MOPOT peakiuu GOTOPOKIACHHUS T - ME30Ha Ha JeiTpoHe Y+ d— p + pr.
2. TTokasars, uto peakuus pacrnana K" — p + vy, — peaxmms c1aboro B3anMoIeHCTBH.
3. Ilpy aHHUTWJISINUU P U P B COCTOSIHUU MOKOSI BOBHUKAIOT 4 3apsKEHHBIX T - Me30Ha. B kakux
npeaenax MOKeT MEHAThCSI KHHETUYECKasi SHEPTUs KaX10ro U3 HUX?
4. OnpeaenuTh YacTUIly X, 00pa3yroulyrocs B peakiiuyi CUIBHOTO B3aUMOJCHCTBHUS:
K+p—>K+K'+a°+X
5.Ilokazatp, 4o 0e3 BBeIEHUsI HOBOTO KBAaHTOBOTO YKcia "I[BET", UMEIOIIETO TPU BO3MOKHBIX
3HAUYECHUs, KBApKOBas cTpykTypa A™", A", Q” potuBopeunt npunnuiy [layim.
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5. Y4ueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHHe TUCHUILIMHBI

5.1. IlepeyeHb OCHOBHOM Y [JONOJIHUTEJIbHOM Y4eOHOM JHATepaTyphl,
He00X0AUMOM JJis1 0OCBOEHU A JUCLHMUIIINHBI

OcHoBHasA JIMTEpaTypa:

1. Kanuronos, Uropr Muxaiinosuu. Beenenue B gusuky sapa u yactun [Tekcr] : yueo.
n3nanue / Y. M. KamtoHoB. - 4-e u3z., - M. : DUIMATIIUT, 2010. - 512 ¢. 6ubn. baml'y
umeercs 22 9k3.]

2. Hponos U.E. 3amaun o kBaHTOBOM (u3MKe : yued. mocoOue ajisi By30B. 2-U3I.,
ucnp. — M. :®@usmarnut, 2001 .— 215 c. [B 6ubn. baml'y numeercs 50 sk3. uza. 2001 r.+
21 2x3. m3a. 1991 1. |

3. CasenneB U.B. Kypc obmeit pusuku. U3a. 6-¢, crep. — CII6. : Jlans, 2006 . - T.3:
KBanroBas ontrka. AtomHas ¢pusrka. @u3uka TBEpIOTO Tena. ATOMHas U sifepHas pu3nuka
— 320 c. [B 6u6i. Baml'VY umeercs 30 9x3.+6 (2007. ACTPEJIb)+33 (KHOPYC-2009)]

4. Uponos N.E. 3amaun mo kBaHTOBOH (hr3HKe : yuel. mocoOue /i By30B. 2-HU371., UCTIP. —
M. :®uzmatiut, 2001 .— 215 c. [B 6uba. bamlVY umeercsa 50 sx3. u3a. 2001 r.+ 21 3ks.
n3a. 1991 r. |

Jono/sTHUTE /IbHAs JIUTEPATypa:

5. Uponos U.E.. KBantoBas ¢usuka. OcHOBHBIC 3aKOHBI. 3-¢ n3a. M. : BUHOM.

JlaGopatopust 3nanui, 2010 .— 256 c¢. 25 73

5.2. IlepeyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOW CEeTH
«AHTepHeT» W NPOrpaMMHOro o6ecne4eHHUs, HEOGXOJMMBIX JAJISI OCBOEHMS
JAMCIUILTMHBI

1.Kanurtonos, Urops Muxaitnosuu. Beenenue B ¢pusuky sapa u yactuil [Tekcr] : yueo.
uznanue / M. M. KanutoHos. - 4-e uzn., - M. : ©DUSMATIIUT, 2010. - 512 cJloctyn
TEKCTYy OJEKTPOHHOTO U3JaHHUs BO3MOXEH uepe3 ODIEKTPOHHO-OMOIMOTEUYHYIO
cucteMmy«YHuBepcuterckas Oubmuortexka online .— ISBN 978-5-9221-1250-5 —
<URL.:http://www.biblioclub.ru/book/75503/>

2. Yactuupl u atomusle sapa M: Uszg-so JIKM b.C.Hmxanos, W.M.KanutoHOoB,
HILOmgun 2007 J[locTym K TEKCTy 9JIEKTPOHHOTO W3/aHUS BO3MOXEH uepe3
DEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.
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3. CasenveB M.B.. Kypc oOmieii ¢usuku [DnekrponHsiii pecypc] : B 5-tu T1. / U. B.
CasenbeB .— CII06. : Jlanp, 2011- .— T. 5: KBanroBas ontuka. AToMHas (u3HKa.
®dwusuka TBepAOro Tena. AToMHas U saepHas gusuka .— 5-e m3g. — 2011 .— 384 c.
JIoCTyI K TEKCTY JIEKTPOHHOTO M3JIaHHs BOBMOKEH uepe3 DIEKTPOHHO-ONOINOTEYHYIO
CUCTEMY M3aTeNbCTBA "Jlanp".—

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

4. Vponos U. E. 3amaun o o6mieii pusuke [DnekrpoHusiid pecype] :— Hzn. 14-e, crep.
— Cankr-IlerepOypr : Jlanb, 2016 .— 416 c. .— JlocTyn K TEKCTy 3JEKTPOHHOTO
W3aHHS BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIMOTEUHYIO cucTeMy u3aatenbcTBa "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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6. MarepuanbHo-TexHH4ecKass 0a3a,

HeoOXoAMMAs JUISl  OCYLIECTBJICHHUS

00pa30BaTeJILHOIO MPoIeCcca Mo JUCIUTLINHE.

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXoauMas sl OCYHIECTBICHHS OO0pa30BaTEIbHOTO
mporecca o AUCHUIUIMHETIPUBEICHA B TaOJIHIIE:

HanmenoBanue Bupn 3anstui HaumenoBanue o60pynoBanus,
CTEUAITN3UPOBAHHBIX IIPOrPaMMHOTO 00ecTieueHus
ayMTOpUi, KAOMHETOB,
naboparopuii
1 2 3
bonvuan Qusuueckan | Jlexuu Jlocka,  KOMITBIOTEp,  MYJIbTUMEIUUHBIN

ayoumopusn 02

MIPOEKTOP, IKpaH

[IporpamMHoe obecrieueHue:

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlumen3us
OLP NL Academic Edition, 6eccpounas.
Joroeop Ne 104 ot 17.06.2013 .

2. Microsoft Office Standard 2013 Russian.
JIunensus OLP NL Academic Edition,
6eccpounas. Jlorosop Ne 114 ot 12.11.2014
T.

yuebnaa ayoumopusa 01a
npogedenus 3anAmul
CcemMuHapcKozo muna:
ayoumopuu Ne 322 unu Ne
324 unu Ne 318 (¢pusmam

Kopnyc)

[IpakTyeckue 3aHATUA

Jocka, Men, cCOOpHUKH 3a]1a4, KaJbKyJISTOP

Qumansnoui  3an  MNel | CamocTOSITeNIbHAS Hayunbii w yueOHBIM GOHA, HaydHas
(enasnviit Kopnyc, I smaxc) | 5aGota nepuoauka, 1K (Mono6mok) - 3 wmr, Wi-Fi
JNOCTYyH  JUIi ~ MOOWJIBHBIX  YCTPOMCTB,
HeorpannueHubli gocryn k ObC u B/l;
KOJIMYECTBO MOCAJ0YHBIX MeCT — /6.
Qumansnoui  3an  Ne2 | CamocTosITeNIbHAS Hayunbii w  yueOHBIM oHA, HaydHas
g’;;’apa’gc pusmama, 2 pabora nepuoauka, Wi-Fi qoctynm aiast MOOMIBHBIX

YCTPOMCTB, HEOTrpaHUYEHHBIN ocTyn K ObC
u bJ1; konmnyecTBo nocanouHbx Mect — S0.

MarepuanpHO-TeXHUYECKass 0a3a g MpoBeneHus jJabopaTopHbIX padoT ommcana B PITJ] mo
mucuumnae «DIT Anepuas duszuka» moayns «O0muid Gu3nueckuit MpaKTUKyM»
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[Tpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA3OBATEJIBHOE

YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHUA

«BAIIKUPCKHIM I'OCYJAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBbBI

JUCITUILIINHEI «ATOMHas U siepHas GU3NKay Ha 6 CEMECTp
(HaMMEHOBaHWE AUCITUILTIHBI)
OYHas
(opma o6yueHust
Oo0bem
Bua paéorsl
AUACHUTLINHBI

O6mras TpynoemkocTs aucuuruiabl (3ET / gacoB) 2[72
Y4eOHBIX YacOB HAa KOHTAKTHYIO padOTy C Mpero/aBaTesiem: 33,2
JIEKIUI

5 24
MPaKTUYECKUX/ CEMHUHAPCKUX 8
J1a00PaTOPHBIX
JIpyrux (rpymnmnoBasi, ”HIUBUyalbHAs KOHCYJIbTAlUs U MHbIE BUbI
y4eOHOM e TeIbHOCTH, IpelycMaTpUBaloOIIe paboTy
oOyyJaroruxcs ¢ npenoaaBareiaem) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 4
VY4eOHBIX 4YacOB Ha MOJTOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auety (Kontporn) 34,8

dopma KOHTPOJIA:
9K3aMeH 6 ceMecTp
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<I)opMa HU3YyUCHHA MAaTCpUAJIOB: JICKIIUU,

OcHoBHAas U

®opMa TeKyLIero

MPAKTUYECKUE 3aHIATHS, CCMHUHAPCKUE 3aHATHS, JIOTIOJTHUTEIbHAS anamms o KOHTPOJISl YCIIEBAEMOCTH
No nabopaTopHbIC pabOThI, CAMOCTOSATEIbHAS JUTEpaTypa, . (KOJJIOKBUYMBEI,
Tema u conepxkanue CaMOCTOSTEIBHON
1/ paboTa u TPyI0EeMKOCTh (B Yacax) PEKOMEH TyeMast 6 KOHTPOJIbHBIC PaOOTHI,
CTyJeHTaM (HoMepa U3 paboTe CTYACHTOB KOMITbIOTEPHBIC TECTHI U
CITHCKA) T.IL.)
JIK [MTP/CEM JIP CP

1 2 3 4 5 6 7 8 9

1. |CsoiicTBa ATOMHBIX anep. 16 5 18 1-5 Homarasst Komnrsroreproe
PanmnoakTuBHOCTD. B3aumoelicteue npopaboTtka mneknuii| TectTupoBanme
HYKJIOHOB W CBOWCTBA SIICPHBIX CHJL u nsyuenue | KoHTposbHas paboTa
Mogenu aToMHBIX saep. fnepHble JIATEPATYPHI o
peakiuu. B3aumonelcTBue AJI€pHOIO TEME.
M3JTyYEHHS C BEIIECTBOM

2. |Yactuipl u B3aMMOJEHCTBUS. | |8 3 20.8 1-4 Jomarssist KomnbroTepHoe
OKCTEPUMEHTHl B (U3UKE BBICOKUX popadoTKa JISKITHHA TectupoBanme
JHEPTHH. DNeKTpOMarHUTHBIE Y U3y4eHHe KontponsHas padora
B3aMMOZEHCTBHS. CunpHbIe JTUTEPaTypPHI IO
B3aMMOZEHCTBHS. Crnabslie TEMe.
B3aUMOJICUCTBUA. JIUCKpETHBIE CHUM-
METpPHH. OO0benuHeHNE
B3aMMOJICHCTBUI
Bcero yacos: 24 8 38.8

Ilpumeuanue 1. JlaboparopHsie paObOTHI MO SICPHON PU3HKE OMHMCAHBI B padoueli mporpamme aucturuinabl « DI SAnepHas dpuzukay
IIpumeuanue 2. Yacsl Ha cCaMOCTOATENbHYIO Pa0OTY BKIIIOUYAIOT TaKXKe BpeMs Ha MOJTOTOBKY K 9K3aMeHY (KOHTpPOJIb).
IIpumeuanue 3. B Tabnuiry He BKItOUeHbI 3arutanupoBanubie 1.2 yaca ®KP (rpynnoBas, uHIUBUAYyanbHast KOHCYIIbTALUS U MHBIC BUBI y4eOHOM
JeSITENLHOCTH BO BPEMsI CEMEeCTpa, Mo Apa3yMeBalOIINe KOHTAKTHYIO paboTy 00YJaroIUXCsl ¢ MPENOIaBaTEIeM) .
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(Ha3BaHMe AUCIMIUIMHEL COIIACHO pabodyeMy y4eOHOMY ILIaHYy)

PediTHHI — IJIaH THCIUTIJITHHBI

«AToMHas U sanepHas GU3UKA»

[Tpunoxxenue Ne 2

HaIpaBJICHUC «DU3uKa» HpO(bI/IHB«CDI/ISI/IKa KOHACHCHPOBAHHOI'O COCTOAHUS BEIICCTBA»

Kypc 3, cemecTpb

Buabl y4yedHoii aesarenbHocT | bamwt 3a Yucio banier
CTYACHTOB KOHKPETHOE | 3aJIlaHHil MunuManbHblid | MakCUMaJIbHBIN
3a/laHue 3a
ceMecTp

MoayJs 1 35
Tekymmii KOHTPOJIb 10
1. Pemenwne 3aau Ha ceMuHape | 5 2 10
Py0exkHblii KOHTPOJIb 25
1. Tect 1 1 25 0 25

Moayab 2 35
Tekyuuii KOHTPOJIb 30
1. Tecr 2 1 25 25
2. Pemenwne 3amaq Ha cemunape | 1 5 5
Py0exHblii KOHTPOJIbL 5
1. [luceMeHHast KOHTPOJIbHAS 1 5 5
paborta

IoompurtesbHbIE 0AJITBI
1. Crygenyeckas onumnuana \ 10
ITocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 0011eH CYMMbI HA0OPaHHbIX 0AJ1710B)
1. Ilocemenue NEKIUOHHBIX 0 -6
3aHATHI
2. Tlocemienne NpakTUYECKUX -10
3aHATHI
HUTOroBblii KOHTPOJIb

2. DK3aMeH 30
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