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1. HEJIM U 3AJIAYU JNCHUTIJINHBI
e ocBOCHUA TMCHUIINHBI (MOYJIs):

[leapt0o OCBOCHHSI NUCHMIUIMHBI SIBISETCS: co3daHue (PyHIaMEHTaTbHOW Oa3bl 3HAHWM, Ha
OCHOBE KOTOpOH B JajJbHEUIIEM MOXHO pa3BHUBaTh OoJiee yIIyOJIGHHOE W JIeTaTu3UPOBAHHOE
M3y4YeHHUE BCEX PA3eiioB (PU3UKH M CIICIIHATU3UPOBAHHBIX KYPCOB.

3amaun:

3amayaMu OCBOCHUS AUCIHIIINHEI ABJISIOTCS:

- M3y4YEHHE OCHOBHBIX IPHHIIMIIOB KBAHTOBOM MEXAHUKH W SBJICHUH, MPOUCXOMSIIMX Ha
aTOMHOM YPOBHE;

- YCTaHOBJICHHE CBSI3U MEXIY Pa3IMYHBIMU (PU3MUYECKHUMU SIBJICHUSMHU, BBIBOJI OCHOBHBIX
3aKOHOB B BHJIC MAaTEMaTUYECKUX YPaBHEHU;

- IOCTAHOBKA M aHAJIN3 337241, TPUMEHEHNE PA3IUMYHBIX METOJIOB PEIICHHMS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl
Huxin (pa3nen) OI: b1.0.13b1.0
TpeOoBaHusl K NpeABAPUTEILHON MOAT0OTOBKE 00y4aK0IIerocs:

O6muii kypc «AToMHas (U3HMKa» CTaBUT Mepel cOoOON IENbI0 MO3HAKOMUTH CTYJEHTOB C
(Gbu3MYECKUMU OCHOBAaHUSIMU KBAaHTOBOM TEOpHUHU JaTh MPEICTABICHHWE O MaTeMaTHYECKOM armapare
BOJIHOBOIl MEXaHUKH{, HAYYHTh MHCIIOJIb30BAaTh KBAHTOBBIC IPEACTABICHUS AN aHAllM3a aTOMHBIX
sBJICHUH. BBITyCKHUK (PU3UKO-TEXHUUECKOTO (PaKyIbTeTa, U3yYUBIIUN KypC, TOJKEH UMETh MOJHOE
npejcTaBieHre 00 OCHOBHBIX pe3yJbTaTaX U COBPEMEHHBIX TEHACHIIMSIX Pa3BUTH (PU3UKU aTOMa U
MOJIEKYJI, TBEPIOTO Tena. B mepByto ouepeib 3To KacaeTcsi: KBAaHTOBAHMSI YHEPTUH aTOMOB U MOJIEKYI,
€ro OTPaXCHHE B aToMax M MOJIEKYJISIPHBIX CHEKTpaX, KBAHTOBOH KIACCH(PUKAIMH ATOMHBIX H
MOJICKYJISIPHBIX TEPMOB, TYHHENBHOTO J(dekra u TudpakiuoHHBIX 3((HEKTOB, pPa3INIHBIX
NPUOIDKCHUI B aTOMHOM (u3uKe M (U3MKE TBEPJOro Teja. YPOBEHb HadyaJlbHOM IOATOTOBKH
oOydJaromerocsi i YCHEIIHOTO OCBOCHHUS TUCIMIUIMHBI: WMETh TPEACTaBlIeHHE 00 OCHOBHBIX
MOHATHSIX W 3aKOHAX aTOMHOW (PM3WKH B paMKax MPOTpaMMbl CPEIHEH MIKOJbI, 3HATH anreopy,
TCOMETPHIO M OCHOBBI MATEMAaTHICCKOTO aHAJIM3a B paMKax MPOTPaMMBbI CPETHEH IIKOJIBI U 2-TO Kypca
YHUBEPCHTETA.

AHanuThueckas reoMeTpHsl U JUHeHHas anreopa
MareMaTU4eCKUM aHaIn3
MexaHuka

JAucuunianHbl (MOAYJIHM) M PAKTUKH, IJI51 KOTOPbIX OCBOCHUE JAHHOM IHCHUIIINHbI
(MoayJis) He00X0AMMO KaK MpeaniecTBYIOLIee:

®u3nKa aTOMHOTO SApa U AIEMEHTaPHBIX YaCTHUIL

®Pu3nKa KOHIEHCUPOBAHHOTO COCTOSIHUS BEILIECTBA

®Pu3rKa MarHUTHBIX SBJICHUN

®Pu3nKa noJIyIIpOBOJHUKOB

Ou3nuecKuil NpaKTUKYM IO aTOMHON (pU3UKe

Ou3nuecKuil NpakKTUKYM 0 (PU3MKE aTOMHOTO s1/Ipa U JIEMEHTAPHBIX YaCTHII

KBanToBas mexaHuka
3. OFbEM JUCHUITJINHBI

O01mas TPyI0eMKOCTh 4 3ET
Yacos 110 yueOHOMY IIaHy 144
B TOM YHCJIE:

ayJIMTOPHBIC 3aHSITHS 51
CaMOCTOsTEIbHAs paboTa 26
JacoB Ha KOHTPOJIb 27




4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.1: AnanusupyeT pu3ndecKkre 00bEKTHI M IPOIECCHI C IPUMEHEHUEM 0a30BBIX
3HaHUH B 007acTH (PU3NKO-MATEeMAaTHUYEKCKUX HAYK

VYK-1.1: Ananusupyer 3a1a4y, BbIIEISs € 0a30BbIe COCTABIISIONINE
YK-1.2: Onpenensiet, MHTEPIPETUPYET U paHKUPYET HH(POpMaIHIo, TpEOyeMyto IS
pelIeHrs TOCTaBICHHOM 3a/1a4uu

VYK-1.5: PaccmaTpuBaet u npeajiaracT BO3MOKHbIE BAPUAHTHI PEILICHUS TOCTABICHHOMN
3a/1a4uu, OLICHUBAs UX JTOCTOMHCTBA U HEJOCTATKH

5. BUAbI KOHTPOJIA

Bunbl KOHTpoOs B cemecTpax:

9K3aMCHbBI | 5

6. SAI3BIK IIPEIIOJJABAHUA

SI3BIK IIperogaBaHus: pyCcCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOJY.JIST)

Kon HaumenoBaHue pa3ieioB U Bun Cemectp | HacoB | Uctou- | [Ipumeuan-

3aHAT. TeM 3ansaTua | / Kypce HHUKH ue

Pazgen 1. BBenenue B aToMHYO
busuKy. Kopnyckynsipao-
BOJIHOBOM JyaJiu3M.

1.1 |[Bgeaenue. AtoMHas (u3uka Kak | JIek 5 3 JI1.1J11.4
¢u3MKa KBAaHTOBBIX SIBJICHUU. JI1.3 JI1.5
[Topsinku BeNMYMH PacCTOSHUMN U J1.2
SHEPTUit JUTSt aTOMHO-

MOJICKYJISIPDHBIX ITPOLECCOB.

1.2 [KopmyckymnspHbie cBoiicTBa | JIek ) 4 JI1.1J11.4

U3ITy4EHUS. ®Doro3PexT. JI1.3 JI1.5
O¢pdext Komnrona. Cnexrpsl J1.2
UCIYyCKaHUs U  TOTJIOIICHHUS.
CrniektpanbHble cepuu.
Komb6unaropusIit MIPUHIIUIIL.
OnpIThI ®panka-I'epua.
IToctynatel bopa

1.3 [BomHoBbie cBoiicTBa 4yactuil. |JIek 5 3 J1.1J11.4
Judpaxmus AJIEKTPOHOB. JI1.3JI1.5
[IpuHIMIT  HEONpPEAEIEHHOCTH. Jd1.2
[Tpouece U3MEpPEHUs B
MHUKPOMHUPE.

1.4 | Dotorddexr. Dddexr | IIp 5 2 JIL.1 JI1.4
Komnrona JI1.3 JIL.5

J1.2




1.5 |BonnoBsle cBoiictBa uyactul. |IIp JI1.1J11.4

[IpuHIIMT HEOPEIETIEHHOCTH. JI1.3 JI1.5
J1.2

Pazyen 2. BeeeHue B KBaHTOBYIO

MEXaHUKY

2.1 |OcHOBBI KBaHTOBOH MexaHHKH. |JIek JI1.1J11.4
BonnoBas ¢ynkuus. OnepaTopsl JI1.3 JI1.5
KBaHTOBOM MEXaHUKH. Jd1.2
Vpasuenue lpenurepa. YHactuiia
B OJHOMEPHOM IOTCHIUAIBbHOMN
sMme.  TyHHenbHBIH  3]deKrT.

JIuHeHbI FapMOHUYECKUI
OCLMJLIATOP. Konebanus
MOJIEKYI.

2.2 |MowmeHT umMmITysibca B KBaHTOBOH | JIek JI1.1JI1.4
Teopuud. BekTopHas  MoJelb. JI1.3 JI1.5
[TpocTpaHcTBEHHOE KBAHTOBAHHUE. J1.2
Kectkuit poratop. Bpamienue
MOJIEKYI. Bpamarensnas
CTPYKTypa KoJe0aTeNbHbBIX
CIIEKTPOB.

2.3 | Omnepatopsl kBaHTOBOM | [Ip JI1.1JI1.4
MEXaHHKH. YpaBHenue JI1.3 JI1.5
[Ipenunrepa. YacTuia B JI1.2
OJIHOMEPHOI MOTEHLIUATbHON
sMe.

2.4 |JIuneiHbIi rapMmoHuueckuii | [Ip JI1.1J11.4
OCIHIJLIATOP. Konebanus JI1.3 JI1.5
MOJIEKYI. J1.2

2.5 |MomeHT nmnysnbsca B KBaHTOBOM | [1p JI1.1J11.4
TEOpUH. [IpoctpancTBEeHHOE JI1.3 JI1.5
KBaHTOBaHUE. J1.2

2.6 |BomopomomonoOHbIe aTomsl. | JIek J1.1J11.4
[Tonyknaccuueckas TeopHusl. JI1.3 JI1.5
N3oTonnueckuit CIIBHT. J1.2
[To3uTpoHMH ©U  ME30aTOMBI.

KBanrtoBas TEOpHUS aroma
BOJIOpOJa

2.7 |KsanroBas TEOpus atoMma | ITp JI1.1J11.4

BOZIOpOAA JI1.3 JIL.5
J1.2
Pasnen 3. dusnyeckue

IPUITOKCHUSA




3.1 |CouH u MarHuTHBIH MOMeHT | JIek 4 JI1.1J11.4
anekTpoHa. OmnbiTel  [TepHa- JI1.3 JI1.5
I'epnaxa. MarHuTHbIA MOMEHT JI1.2
anekTpoHa. CnuH-opOUTaIBLHOE
B3aHUMOJICUCTBHUE. Toukas
CTPYKTypa aTOMHBIX CIEKTPOB.

3.2 | MHOro3JeKTpOHHBIC aToMmsl. | JIek 3 JI1.1JI1.4

OHORIEKTPOHHOE JI1.3 JI1.5
MPUOJIMIKEHHE. J1.2
CamocoriacoBaHHOE noJe.
[Tpunimn [Taynu.
[lepuoanueckas cucrema
3JIEMEHTOB. Pentrenosckue
CIIEKTpBI. Knaccudukanus
aTOMHBIX  TepMoB.  [IpaBuio
XyHa

3.3 | U3yuenue aromoB. CrnuH oToHa. | JIek 4 JIL.1JI1.4
[IpaBuna orbopa npu U3ITydYEHUN JI1.3 JI1.5
aroma. Illupuna cnekTpagbHBIX JI1.2
JIMHUH. CnoHTanHOE u
BBIHYKJICHHOE U3Iy4YeHUE.

KBantoBbie YCHIIUTENH u
reHepaTopsl. Tumbl  Ja3epos.
Dddext 3eemana

3.4 |TBepmoe coctossHHE BemiecTsa. |JIek 4 JI1.1J11.4
[TpubnmxeHns CUIIbHOM 1 c1aboi JI1.3 JI1.5
CBA3U. OHEPreTUYECKHE 30HBI. JI1.2
[ToynpoBOAHUKOBBIE
MaTepUabl. Konebanus
pewetku. [pubnmxenue Jlebast.

3.5 |CnuH wu wmarHuTHBIM MowmeHT |IIp 2 JI1.1J11.4
AJIEKTPOHA JI1.3 JI1.5

J1.2

3.6 |CamocoriacoBaHHOE IIp 2 JI1.1J11.4
none.Knaccudukaruss  aTOMHBIX JI1.3 JI1.5
TepMoB. [IpaBuiio XyHna J1.2

3.7 |Crpoenne BemectBa. Tepmoe|llp 2 JI1.1J11.4
TeJo. JI1.3 JI1.5

J1.2

3.8 |TBepmoe coctosHue BemecTBa. |Cp 15 JI1.1J11.4
[TpubnmxeHus CUIBbHOM U ciiaboi JI1.3 JI1.5
CBSI3U. HEPreTUYECKUE 3OHBI. JI1.2

[TomynpoBOAHUKOBBIE
MaTepHaIbl. Konebanus
pewetku. [pubnmxenue Jlebast.




3.9 [Ilepuoamueckas cuctema | Cp 5 6 J1.1J11.4

3JIEMEHTOB. Pentrenosckue JI1.3JI1.5
CHIEKTPHI. Knaccudukanus J1.2
aTOMHbIX  TepMmoB.  [IpaBuio
XyHJa

3.10 [CmonranHoe u BbeIHYXIeHHOE |[Cp 3) S) J1.1J11.4
U3JIy4eHHE. KBanToBsie JI1.3JI1.5
YCUJIUTENM U TeHepaTopbl. THUIbI Jd1.2

na3epoB. D¢ ekt 3eemana

Paznen 4. KonTpoin

4.1 |Dk3ameH DOx3ame” |5 27 JI1.1J11.4
JJ1.3 J11.5
JI1.2

Cnucok 06pa3oBaTe/IbHbIX TEXHOJIOT Uil

1 | AkTuUBHOE CilyllIaHue

8. OHEHOYHBIE MATEPHAJIbI JI5s1 ITPOBEJEHUWA TEKYIIEA U
ITPOMEXYTOYHOU ATTECTALIUU

8.1. OueHoyHnblie MaTepUAaJIbI IJIs1 IPOBEACHUA TeKyIleld aTTecTalul
Cwum. [Tpunoxenune
8.2. OueHouyHble MaTepuAaJbl 1JIsl IPOBEAEeHUS IIPOMEKYTOYHOM aTTecTaluu
Cwm. Ilpunoxxenue
8.3. TpeGoBaHusi K peITHHI-KOHTPOJIIO

CTyaeHTbl, OCBOMBIINE MTPOrPaMMy Kypca MOTYT MOJIYYUTh OLEHKY IO UTOraM CEMECTPOBOM
U TOJYyCEMECTPOBOM PEUTHHIOBOM arrecTtauuu coryacHo «IlojiokeHn0 0 pPEeNTUHIOBOW CHCTEME
oOyuenust TBI'Y» (mpotokon Ne§ ot 30 ampenst 2020 r.).

Ecnu ycnosus «IlosoxeHnst 0 peITUHTOBOM CUCTEME . ..» HE BBINIOJIHEHBI, TO 3K3aMEH CIaeTCs
cornacHo «llonokeHnI0O 0 MPOMEKYTOUHOM aTTecTalMM (3K3aMeHax U 3adeTax) o0ydaromuxcs Io
nporpaMMam Beicuiero oopazoanust TBI'Y» (mpotokon Nell ot 28 ampens 2021r.).

Monayns 1.
KonTponbnas pabota - 10 6amios
Pemenue 3a1ay Ha npaktuke - 15 6annos

Monyns 2

Hrorosas koHTponbHas pabota - 20 GannoB
Pemenue 3amay Ha mpakTuke - 15 6amios
sKk3ameH - 40 6amioB

9. YYEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

9.1. PekomeHnayemasi JuTepaTypa




9.1.1. OcHoBHas JJUTEpaTYypa

Indgp Jlureparypa

JI1.1 |MwunantbeB, ATomHas ¢usrka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-15939-4,
URL.: https://urait.ru/bcode/537755

JI1.2 | MwuantbeB, ATomHas ¢usrka, Mocksa: FOpaiit, 2019, ISBN: 978-5-534-00405-2,
URL.: https://urait.ru/bcode/434649

JI1.3 | CuByxun, O0mmuii kypc ¢husuku, Mockpa: M3narensckas ¢upma "duszuko-
Marematuueckas jureparypa’ (PU3MATIINT), 2002, ISBN: 978-5-9221-0228-5,
URL.: https://znanium.com/catalog/document?id=303185

JI1.4 |CasenbeB . B., KBanToBas ontuka. AtomHas pusuka. dusuka tBepaoro tena. Gusnka
aTOMHOTO siipa U AneMeHTapHbIX yactull, Cankr-IlerepOypr: Jlanb, 2021, ISBN: 978-5-
8114-1211-2,

URL.: https://e.lanbook.com/book/167873

JI1.5 |Mmonbckwuii D. B., ATomHas ¢usuka, Mocksa, Jlenunrpan: I'ocynapcTBeHHOE
M3/1aTeNIbCTBO TEXHUKO-TEOPETHUYECKOM utepatypsl, 1949, ISBN: 978-5-4458-4573-7,
URL.: https://biblioclub.ru/index.php?page=book&id=213904

9.3.1 Ilepeyenb NPOrpaMMHOI0 odecneYeHus

Kaspersky Endpoint Security 10 ms Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Mozilla Firefox

Origin 8.1 Sr2

O |IN|o|lo|dh|lW|IN|F

3.2 COBpeMeHHbIe npocbeccuouaﬂbnue 0a3bl JAAHHbIX U l/lH(l)OpMalIHOHHI)Ie ClipaBOYHLIC
CHUCTEMBbI

9BC «Jlaap»

OBbC «YHuBepcuterckas OMOIMOTeKa OHIAIH

1

2

3 OBC «IOPAUT»

4 O9BC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

AyauT- OobopynoBanue

3-2026 |xOMITIEKT y4eOHOI MeOelu, MepeHOCHOH HOYTOYK, IIEPEHOCHON MYJIbTUMETUHHBIN
IPOEKTOP, IKPaH

3-218 KOMIUIEKT yueOHOI MeOeln, TepeHOCHOW HOYTOYK, IIPOSKTOP, DKpaH

3-226  |xommekT yueOHOH MeOenn, MUKIepHbId MynbT, AyIHOKOMIUIEKT, THTepaKTHBHAS
crcremMa, mpoekTop, TerekoMMYHUKAIIMOHHBIE MKA(BI, YKpaH, KOMIBIOTED

3-227 KOMIUIEKT y4eOHO# MeOenn, MepeHOCHOM HOYTOYK, TPOEKTOp, IKpaH

3-228 KOMIUIEKT y4eOHO# MeOenn, MepeHOCHOM HOYTOYK, TPOEKTOp, IKpaH




11. METOAUYECKHUE MATEPHUAJIBI U1 OBYYAIOIIIUXCA 110 OCBOEHHIO
JUCHUIIVINHBI

Cwm. Ilpunoxxenue



IIPUJIOJKEHUE
OueHovHbIe MaTePHUAJIBI JJI1 IPOBeAEeHUS TEKYIIeH U MPOMeKYTOUYHON aTTeCTAlNH
3axanmue:

Permmmte 3amaay: [l HekoTOporo Meramia KpacHast rpanuiia gorodddekra B kK=1,2 pa3a MEHbIIIE YaCTOTBI
najaronero m3nydeHus. OnpenenuTs paboTy BbIXOJA SJEKTpOHA (B 3.B.) W3 JAHHOIO METajlia, ©CIN

MaKCHMAITbHAs CKOPOCTh (hOTOIIEKTPOHOB PaBHA Vin=6-10°M/cex.
Cnoco0 aTrecTanMu: NMCbMEHHbIN
Kpurtepuu oneHkmu:

- Boicokuit yposenwv (3 6anna): Tlonumaer GU3MKY SIBICHHS, COCTABISCT MAaTEMaTHUYCCKHE

BBIPAKCHMS IS [TOJTy4YeHus pemieHus. [lomydaer npaBuibHbIA OTBET.

- Cpeonuit yposenv (2 6anna). Tlonnmaer (u3uKy sBiACHUS. VICHBITHIBACT CIOXKHOCTH C

COCTaBJICHHUECM MaTCMAaTHYCCKHUX Bpra)KeHI/Iﬁ JJI ITOJTYYCHU A PCIICHUA. HonyqaeT HpaBI/IHBHHﬁ OTBCT.

- Huskuii yposenv (1 6ann). Tlonumaer ¢Gusuky sBjicHUA. VICHBITHIBACT CIOXKHOCTH C
COCTABJICHUEM MAaTEMAaTHUYECKUX BBIPAKCHUH JUIs TOJy4YeHHs penieHus. M3-3a anreOpamueckon

HCETOYHOCTH HC I1OJIy4acT HpaBHJ’IBHLIﬁ OTBCT.

3axanmue:

Penmite 3a1avy: Z[eﬁTPOH " HUOH TCJIM NPOIIIN OANHAKOBYIO YCKOPAIOIIYIO PA3HOCTh ITOTCHIIUAJIOB. Haittn

OTHOILICHUE JITUH BOJIH JIe-Bpoiist 1S 3TUX YacTuIl.
Cnoco0 aTrecTanuy: NUCEMEHHBIN
Kputepun onenkn:

- Buvicokuit yposenwv (3 6anna): Tlonnmaer (U3HKY SBICHHUS, COCTABISICT MaTEMaTHYCCKHE

BBIPpAXKCHUS I MOJIYUCHUA PCHICHUA. HonyqaeT HpaBI/IJ'IBHHﬁ OTBCT.

- Cpeonuit yposenv (2 6anna): Tlonumaer (u3MKy sBICHUSA. VICTIBITHIBAET CIOXKHOCTH C

COCTaBJICHUCM MAaTCMAaTHUYCCKUX BLIpa)KCHI/Iﬁ JJI TIOJTYYCHH A PpCUHICHUA. HonyqaeT HpaBHJ’IBHBIfI OTBCT.

- Huskuui yposenwv (1 6ann): Tlonumaer ¢u3uKy siBIeHUs. VICOBITHIBACT CIIOKHOCTH C
COCTaBIICHUEM MaTeMaTHYeCKUX BBIpAXCHUH IS TONydeHHs perieHus. M3-3a anreOpamyeckon

HCTOYHOCTH HEC IMOJTy4acT HpaBHHBHBIﬁ OTBET.



3amanmue:

Pemre 3amauy:

- Haittu kommyTarop [X, H]

- Haititu kommyTatop [X, LZ]
Cnoco0 arrecTanum: NMCbMEHHBII
Kpurepum ouenku:

- Bouicokuut yposensv (3 6anna). Tlonumaer GU3MKY SIBICHHs, COCTABISCT MaTeMaTHUYCCKHE

BBIPpAXKXCHUSA JJI IMOJIYUCHHUA PCHICHUA. HonyqaeT HpaBHJ’IbHBIfI OTBCT.

- Cpeonuii yposenv (2 6anna): Tlonumaer (u3MKy siBIcHUS. VICIIBITHIBAET CIIOKHOCTH C

COCTaBJICHUECM MAaTCMAaTUYCCKUX BI)Ipa)KeHI/Iﬁ AJIA IMOJTYYCHH A PCIICHUA. HonyqaeT HpaBHHBHLIﬁ OTBCT.

- Huskuui yposenwv (1 6ann): Tlonumaer (u3uKy siBIeHHS. VICHIBITHIBACT CIIOKHOCTH C
COCTaBJICHHUEM MaTE€MaTUYECKMX BBIPAXKEHUHN JUIsl monydeHusl pemieHus. M3-3a anreOpanyeckoit

HCTOYHOCTH HC IOJIy4acT HpaBHHBHLIﬁ OTBET.

MeToauueckue MaTepHaJibl 1JI oﬁyqaloumxm 0 OCBOCHHUIO JTUCHMITJIUHBI

TInaHbl NpakTHYeCKHUX (CEeMHMHAPCKUX) 3aHATHH

Cemunap 1: Pemenue 3a1au Ha Temy «KBaHTOBBIE CBOMCTBA H3iyueHus». [Ipumepsl 3aau:

1. YyBCTBUTENBHOCTb CETYATKU IJ1a3a K JKEJITOMY CBETY € JUIMHON BoMHBI A=600HM cocTaBiser
P=1,7-10"28 B1. Ckonbko ()OTOHOB JOMKHO MAJaTh €KECEKYHIHO HA CETYATKY, YTOOBI CBET OBLI
BOCHPUHAT?

2. ®DOTOH, UMITYJIEC KOTOPOTO ) CTAIKMUBAETCS C TIOKOSIIUMCS JIEKTPOHOM U OTJIETAeT MO yriioM 0 x
MepBOHAaYaJIbHOMY HaIlpaBJIeHUIO JBMKeHUs. HaliTu ummysnbc poToHA Mmociie CTOIKHOBEHHUS.

Cemunap 2: Pemenue 3a1au Ha Temy «bopoBckas Teopust atoMa Bogopoaa». [Ipumeps 3anay:

1. DnekTpoH B arome BOAOpOAa MEpeuiesl U3 OCHOBHOIO COCTOSHUSA B BO30YKIEHHOE, IMOJIyYMB
sHepruto E=12,83.8. KakoBa HauOosnplias AjuHa BOJHBIL, KOTOPYIO MOKET Teleph U3IYyYUTh aTOM
BOJIOpOAa?

2. AtoMm BOIOpOAa B OCHOBHOM COCTOSIHMM TOTJIOTHUJI KBAaHT CBETA C JJIMHOW BOJIHBI A=1,2-10"cm.
OTIPECTTUTH PANyC OPOUTHI NIEKTPOHA I BO3OYKIEHHOTO aToma.

Cemunap 3: Pemenue 3a1a4y Ha Temy «BoaHOBBIE cBOMcTBa yacTuy. IIpumeps! 3anay:

1. Kakyio IONOJHUTENBHYIO HEPTUI0 HEOOXOJUMO COOOIIUTH NMEKTPOHY C MUMIYJbcoM 15 K3B/c,
4yTOOLI €ro JIMHA BOIHEI cTaiia A=0,5A°.

2. Tlpm yBenmndeHuu >HEpruu dekTpoHa Ha 500 3.B. ero aeOpoiiiieBcKas JIMHA U3MEHUIACH B JBA
paza. HaliTu nepBoHa4YaibHYIO IJTMHY BOJHBI 3JIEKTPOHA.



Cemunap 4: Pemenue 3anay Ha TeMy «OCHOBbI MAaT€MaTH4ECKOrO amrmapara KBaHTOBOH TEOPUNY.

IIpumeps! 3anau:

1. Haiitu kommyTatop [H, px]=? Tne H=py?/2m+U(X)
2. Haiitn kommyTarop [X, Lz]=?

Cemunap 5: Pemienue 3anau Ha Temy «YpaBHenue Llpeaunrepay. [Ipumepst 3anay:

1.

DNEeKTPOH HaXOIUTCS B OJHOMEPHOH IMOTEHUHUATBHOW siMe ¢ a0COJMIOTHO HENpPOHHIIAEMBIMHU
crenkamu (0<x<l, I=2A°). HaiiTu yactoty )O0TOHA HCITyCKaeMOT0 IPH MEPEXOC IIEKTPOHA 3 1-
ro BO30YXKIEHHOTO COCTOSHHS B OCHOBHOE. UeMy paBHA BeIMUYMHA <X>> B 1-0M BO30YKIEHHOM
COCTOSIHUH?

OueHUTh Ui DJIEKTPOHA JIOKAIM30BAHHOIO B 00iacTH pasmepoM |=0,5MKM OTHOCHTEIILHYIO
HEOIPEICIIEHHOCTh CKOpocTH AV/V? Eciu ero KuHeTHYeCKast SHEPTHS Exun=S 3.B.

Cemunap 6: Pemenue 3agau Ha Temy «CriekTpsl aToMOBY. [Ipumeps! 3aaau:

1.

['onoBHAS JIMHUS PE3KOW CEPUU aTOMAPHOTO IE3Us MPEACTABISACT COOON JTyOJeT ¢ JUTMHAMH BOJTH
M=1469,5 A°u A»=1358,8 A°. Haiitu pacmerierue (3.B.) 6p ypOBHS aToMma I1e3usl.

JlnvHbl BOJH >kentoro ayonera Hatpus A1=589,00am u  2,=589,59um. Haiitu mns 3P ypoBHs
pacmerienre AE (3.B.), 00ycia0BIeHHOE CIUH-OPOUTATILHBIM B3aUMOJICHCTBHEM.

Cemunap 7: Pemenue 3agau Ha Temy «CriekTpsl Moniekyi». [Ipumepsl 3agau:

1.

Haiitu pasHOoCTh 2Hepruii (3.B.) COCTOSHUN ¢ KBaHTOBbIMH unciamu N=1, J=1 u n=0, J=6 y
momnekymsl OH (10=0,97 A°; Vkon=3735 cml).
Haiiti pasHocTh 9Hepruii B (3.B.) COCTOsiHMII ¢ KBaHTOBbIMH unciamu N=1,1=0 u n=0, I=5 y
monekyisl CO (ro=1,13 A% vioxs=2310 cm?).

MeToanuecKkue PeKOMEHIAIMN 110 OPraHN3alMH CAMOCTOATEIbHOM PA00ThI CTYIEHTOB:

N

N3yunth pekoMeHayeMYIO JINTEPATYPY.

ITpocmoTpeTh 3a1aun, pa300paHHbIC HA Ay UTOPHBIX 3aHATHUSAX.

Pazo0Opare 3agaun, pEKOMEHIOBaHHBIE MPENOJABATENEM [UIl CAMOCTOSTEIBHOIO PpELICHUs,
HCIIOJIB3YH, ITPU HGO6XOI[I/IMOCTI/I, IMPUMEPLI pCHICHUSA aHAJIOTHUYHBIX 3a/1a4.

O6cyauth npoOaemMbl, BOSHUKIINE NPU PELICHUH 3a]1a4 C IIPEroaBaTeieM.

B teuenue cemectpa aBa pasza (Ha MOJIYJIbHBIX HEIEISAX) HEOOXOIUMO:

1) CAaThb MperoaaBaTe/Ir0 PCIICHNA JOMAIIHUX 3a4a4, IMOJTYYCHHBIX U3 YKAa3aHHBIX C60pHI/IKOB 3aJa4,

2) OTBETHUTh Ha TEOPETUYECKUE BOTIPOCHI.



IIpuMepsI BONIPOCOB:

Moayas 1

Dorodddexr.

TyHHETBHBIN YPPEKT.

A dexr Komnrona.

Dddekt Pamzayspa

Hasnenue uznyuenus. Ipdexr Hormrepa.
KBaHTOBaHME MOMEHTa UMITYJIbCA.
CrieKTphl HCITyCKaHUs M TTOTJIOICHUSI.
JKectkuit porarop. Bpamenue MoseKyiI.
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IToctynatel bopa.

[
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KpanroBas TCOpHA aTOMA BOJAOpOAA.

[
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CronkHoBeHHE JeKTPOHOB ¢ aroMaMu. OnbiTel @panka u ['epia.

=
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CHuH 1 MarHUTHBI MOMEHT DJIEKTPOHA.

BbopoBckast Teopus aToma BoAopoa.

CnuH opOuTansHoe B3auMojieiicTBre. TOHKasi CTPYKTypa aToMa BOJIOPOAa.
W3oTonuyeckuii CABUT.

CrexTpsl EI0YHbIX METAJUIOB.
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I'mnoresa ne bpoiiis.
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OpnnosnexTpoHHOE npubIKkeHrne. CaMocoriacoBaHHOE IOJI€.

=
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. Mudpakuus snekrponoB. OnwiThl JleBuccona-J>xepmepa u Tomcona.
Mopnyas 2

3amnoHeHue eKTPOHHBIX 000m04ek. [lepuonnyeckas cucreMa JIeMEHTOB.
CratucTtuyeckast UHTEpIpETAIHs BOTHOBON (QYHKIUH.
Crnektpockonuyeckue 0003HAYCHUS AaTOMHBIX TEPMOB.

BnusiHue onbiTa Ha COCTOAHUE MUKpOYACTHLL. [IpuHIIMT HEOTIPEAECIEHHOCTH.
PenTrenoBckue CrieKTpsl.

OrnepaTopbl KBAHTOBOW MEXaHUKH.

[IpaBuna orbopa npu M3yuyeHUH aTOMOB.

Omnepatopbl OCHOBHBIX (PH3NYECKUX BEITHUHH.

. [IIupuHa cieKTpanbHbIX JUHUN.

10. VYcnoBue 0qHOBpEMEHHOW U3MEPUMOCTH IBYX (DU3MUECKUX BEIUYHH.

11. CnoHTaHHOE M BBIHYKJIEHHOE U3ITyUYeHHUE
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12. Omnomepnoe ypaBuenwue Llpemunrepa.

13. TlornomieHne SJIEKTPOMAarHUTHBIX BOJH B PABHOBECHBIX M HEPAaBHOBECHBIX KBAaHTOBBIX
CHUCTEMax.

14. Yactuma B oTHOMEPHOM MOTEHIIMAILHOM sime. (Cimyuait KOHEYHOM TTyOUHBI).

15. KBaHTOBBIE T€HEpPATOPHI.

16. T'apMoHMYECKHI OCUMIIIATOP.

17. MarHuTHBII MOMEHT aToMa.

18. KoneGaTenbHble CIEKTPBI IBYXaTOMHBIX MOJICKYII.

19. Ddodext 3eemana



