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1. Koa v HaumeHoBaHMe HanpaBneHusi NoAroToBKkM/cneLnanbHOCTU:

14.03.02 ApepHble pusmka n TeXHONOrnu

2. Mpodunb noaroroBkn: Pr3rka aTOMHOIo SA4pa U YacTuL

3. KBanudmkaumsa BbinyckHukKa: 6akanasp

4. ®opma obyyeHUs: ovHasi

5. Kachenpa, oTBevarLwan 3a peanmsaumio AMCUMNIINHbI: Kadeapa onTuku

N CNeKTpocKonuu

6. CoctaButenu nporpammbli: 4.4.-M.H, npodeccop OBUnHHUKOB O.B., K.(h.-M.H.,
poueHT JleoHoBa JTnaHa KOpbeBHa

7. PekomeHpoBaHa: Hay4yHO-mMeTOAMYECKMM COBETOM (OM3NYECKOro akynbTeTa,
npoTtokon Ne 6 ot 23.06.2022

8. YuebHbIn roa: 2025/2026 CewmecTtp(bl): 7



9.llenu n 3apayv y4ye6HON AUCLMNSINHBI:

Kypc npegHasHauyeH ¢ uenbto 6onee rnybokoro 3HaKOMCTBa UX C NPUMEHEHUEM
KBQHTOBOMN MEXaHWKW K peLUeHUI0 3afayn O CUCTeMaTuKe CTauMOHapHbIX COCTOSHUM
MHOrO3f1IEKTPOHHbIX aTOMOB U CBA3W 3TUX COCTOAHUM co cnekTtpamu. [lpu aTtom B
NEKLUMOHHOM Kypce B NPUBNnXeHnn LLEeHTPanbHOro nonsa BBOAUTCA NMOHATUE 3NEKTPOHHbIX
KOHdUrypaumim Bcex aToMoB Tabnuubl MeHgeneesa, B pamKkax TeopuuM BO3MYLLEHUSA
paccMaTpuBalOTCA TUMbl B3aMMOLEWNCTBUA INIEKTPOHOB APYr C ApPYrom, npoBoguTCA Ha
3TON OCHOBE CMUCTeMaTuKa COCTOAHUMN AN BCEX rpynrn aTOMOB, MNOKa3blBalOTCA OCHOBHbIE
cepuuM ONTUYECKMX MEpexodoB, a 3ateM B fabopaTopHOM MpakTUKyMe BepeTcs
pacwmndpoBka Hanbonee xapakTepHbIX CNEKTPOB HEKOTOPbIX aTOMOB.

B pe3ynbTaTte wun3yvyeHWa Kypca CTyAeHTbl MOfly4aloT 3HaHUSA MO MPUMEHEHUIO
KBAHTOBOW MEXaHWKU B KOHKPETHOM CllydYae — CUCTeMaTuKa 3MEKTPUYECKUX COCTOSHUMN
MHOrO3M1EKTPOHHbIX aToMoB. OHM nNpuobpeTaloT yMeHne U HaBblku paboTbl C KBAHTOBO-
MexaHn4yeckum annapatoMm. [lonyyalT 3HaHUA O poOfN HEUEHTPanbHOro M CrAvH —
opbutanbHOro B3aMMOAEWNCTBUA B CUCTEMATUKE COCTOSHWMA aTOMOB, 3HAKOMSATCA C
3aKOHOMEPHOCTAMM PacronoXeHNss COCTOAHUI B SHEPreTUYECKON LLKane 1 cnekTpasbHbIX
nMHUI B cnekTpax. Bo Bpemsa npoxoxaeHus nabopaTopHOro npakTukyma 3TW 3HaHUA
3aKpenndawTCca, a Ha rMpuMepe CMNeKTPOB HECKOSNbKMX aTOMOB MOSy4alT HaBbIKK
pacwndpoBKN CMEKTPOB, NOsly4alT npeacraBneHme 0 cepusix IMHUA U MyNbTUMNIETOB B
cnekTpax. Bce aTo no3BonsieT CTyaeHTy rnybxe NOHATb KBAHTOBYIO MEXAHUKY, HAyUYNTbCA
nonb30oBaTbCA MaTemMaTUyecKMM annapaTtoM KBaHTOBOW MeXaHWKU U YBUAETb CBA3b
KBAHTOBOW MeXaHUKU C 9KCNEPUMEHTOM.

10. MecTo y4e6HOM AncUMNNnHBLI B cTpykType OOI:
OncumnnuHa no Beibopy uvkna 61.B.[0B

11. MnaHupyemble pe3ynbTaTbl 00yYeHUss no AucuunnuHe/moayno (3HaHuA,
YMEeH!A, HaBblKW), COOTHECEHHble C MMlaHMpyeMbiMM pe3yribTaTaMu OCBOEHUA
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

Kop Ha3BaHue Kog(bl) MHuankaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMNeTeHunn
MK-1 CnocobHocTb YMeThb:
. Vcnonb3lyer
ncnonb3oBaTb MK-1.2; OCHOBHLIE MCnonb30BaTb OCHOBHbLIE crnocoo6bl
Hay4Ho- aHanuM3a COCTOSIHMA Hay4YHO-TEXHUYECKON
cnocoo6sl )
TEXHUYECKYIO npobnembl nyTem noabopa;
aHanusa
nHdopmaumio,
g COCTOSIHUA NPOBOAUTb U3YyYEHUe N aHanun3
OTEYECTBEHHbIN
N Hay4Ho- NUTEPATYPHBIX U MATEHTHbIX NUCTOYHUKOB
1 3apy6exHbIn - o
ONbIT M0 TEXHMUYECKOM no TemMaTtuke nccriegoBaHuni
npobnembl nyTem
TemaTuke
noabopa
nccnepoBaHug,
coBpeMeHHble | MK-1.3;
KOMMbIOTEPHbIE Ymeet
TEXHONOMM 1 npoBOAUTL
MHOPMALIMOHHbI n3y4veHune n
€ pecypchbl B aHanus
cBoen nuTepaTypHbIX 1
npeamMeTHown naTeHTHbIX
obnactu MCTOYHUKOB MO
TemaTtuke
uccrnegosaHum




12. O6beM AMCUMNNNHBI B 3a4€THbIX eauHuULax/uac.(s coomsememeuu ¢ y4ebHbIM MIaHOM) -

4/144.

dopMa NpoMeXyToO4YHOM aTTecTauum - 3ayet

13. Bugbl yuyebHomn paboTbl

TpyaoeMKocTb
Bup yuyebHow paboThbl Bcero o cemecTpam
Ne cemecTtpa 7 Ne cemecTtpa

AyAMTOPHbIE 3aHATUSA 54 54
B TOM 4unChe: nekumm 18 18
npakTuyeckue
J1labopaTopHble 36 36
CamocToaTenbpHasa paboTta 90 90
dopma NPoOMEXYTOYHOWN aTTecTauum
(3a4em)

Wtoro: 144 144

CopepxxaHue AUCLUNIINHDI

n/n HanmeHoBaHue pa3gena
CopepxaHue pasgena gUCUMvHbI
JUCUMNUHDI
BeepneHune. CBA3b Kypca C KYpCOM KBAHTOBOW MEXaHWKMN U
1. BeepeHue. €ro 3HayeHne B N3y4yeHnn KBaHTOBOW MexaHukun. Ponb Kypca
B CMeLKypcax Kaxgow cneumanusaumm.
YpaBHeHue LLpeanHrepa gna atomoB. Penatneucrckue
TeopeTnyeckas ocHOBa
2. | nonpaeku. OAHO3MEKTPOHHOE NPUBNMXEHME.
onncaHnsa aToOMHbIX COCTOAHWUI
MpubnuxeHne LEHTpanNbLHOro Nons.
PelwweHune ypaBHeHus LpéamHrepa onsa ABUXEHNUS 3NeKTpPoHa B
3 [BunxeHne anekTpoHa LeHTpanbHOM nosne. CuctemMaTtmka COCTOSAHUN 3NEKTPOHA B

B LLIEHTpaJibHOM nore.

LEeHTpalnbHOM nose GﬂeKTpOHHbIe KOH(bMpraLl,I/II/I ana Bcex

rpynn
aTomoB Tabnuubl MeHgeneesa.

Y4éT nonpaBoK K
4, 371EKTPOHHBIM COCTOSIHUAM MO
TEopun BO3MYLLEHMS.

HeueHTpanbHoe B3aumopgenicteme. CnuH - opbutanbHoe
B3aumogencrene. KoMMyTaumoHHbIE COOTHOLLEHMS.
Tunbl cBazen (L-S cBA3b,( j,j) cBA3b). MOMAHLIN MOMEHT
aToma.

CuctemaTmka aTOMHbIX COCTOSIHWUM npu L-S cea3u.

5 HopmanbHas cBa3b (L-S Tepmbl.  [MpaBuno yHpa. HaxoxpeHue — TepmoB
’ CBA3b). MHOrO31EKTPOHHbIX KOH(Urypaumi. HeakBuBaneHTHble U
3KBUBASEHTHbIE

3NEKTPOHbI. ATOMHbIE YPOBHW.
CuctemaTtmka SneKTPOHHbLIX U aTOMHbIX COCTOAHUIA Npu (j,j)
o cBas3n. ConocTtaBneHne aTOMHbIX COCTOSIHUI B CXEME
6. (G, j) - cBA3b. ’
HOpManbHON n
(j j) - cBa3mw.
7 MynbTunneTHoe MynbTunneTHoe pacluenneHue TepMmos. Npasuna otbopa
) pacliensieHue. onTuyeckmx nepexonos. MynbTunneTsl B CnekTpax.
8 CneKkTpbl MHOFO3MEKTPOHHbIX CrekTpbl MHOTO3JIEKTPOHHbIX aTOMOB M MOHOB.
) aTOMOB. CnekTparnbHble cepun.
CnekTpanbHble cepun atoMa Bogopoga. ToHKas CTpyKTypa
CnekTp atoma Bogopoaa u P P 4 BOROPOA PYKTYP
9. 3NEKTPOHHbIX COCTOSIHUN aToma BOAOpOAa "
BOAOPOAOMNOA06HbBIX MOHOB. o N
cnekTpasbHbIX JIMHUIA. JTamOoBCKMIA coBur.
ATOMHBI€ CTIeKTpbI U [MeproaMYHOCTb pacnonoXeHnsi SNEeKTPOHOB B aToMax
10. nepuoamyeckasa cuctema P P P

MeHpeneeBa

M aToMHble cnekTpsbl. ["pacdumk Mo3zens.

N3yueHune cepuarnbHoi
11. CTPYKTYpbl CNekTpa
aToMa anioMuHMA

YPOBHU 3HEPrNN 1 CNEKTP aToMa antoMuHus. MNonydexne u
paclmndpoBKa crnekTporpaMmm atoma aniomuHus. Ipynnuposka
nuHUA B cepun. BoluncneHune apheKTUBHbBIX KBAHTOBbLIX YMCEN
1 KBAHTOBbIX 0eheKTOB BEPXHUX YPOBHEN CEPUIA.
OnpepgeneHue




npenenos cepui, 3HEKTUBHBIX KBAHTOBbLIX YMCES U
KBaHTOBbIX AeEeKTOB OCHOBHOIO TEpMa antoMUHUSA.
BbluncneHve noteHumana noHM3auum atoma antoMuH1S 1
KoahpuumneHTa

nonsApmn3yemMoCT! aTOMHOIo OCTaTka antoMUHNUS.

Tembl (paspenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne H Buapl 3aHsaTMI (4acoB)
n/ ( :;'ME}HOBaH”e TeMbl e MNpakTuueck Na6opaTo o CamocToaTensHasn Bcero
o pasfgena) AUCUUMINHBI Kum |0 paTopHbI paboTa r
1. BeepeHue. 1 0 6 7
TeopeTuyeckas ocHoBa
onucaHmsa aTOMHbIX 1 0 6 7
COCTOSIHMI
3. | OBnxeHne snekTpoHa 5 4 8 14
B LIEHTpanbHOM none.
4. | Y4é€T nonpaBok K
3N1EKTPOHHbLIM
COCTOSIHUAIM MO TEOpUU 2 4 8 14
BO3MYLLEHMSA.
5. | HopmanbHas cBa3b
(L-S cBs3b). 2 4 8 14
6. | (j, J) - cBA3b. 2 4 8 14
7. | MynbTunneTtHoe > 4 8 14
pacLiensieHme.
8. | CneKkTpbl MHOTO3MEKTPOHHbIX ” 4 10 16
aTOMOB.
9. | Cnektp atoma Bogopopa u 5 4 10 16
BOA0POA0ONOA06HbLIX MOHOB.
10. | ATOMHbIE CNEeKTpbI 1
nepuognyeckas cucrtema 1 4 10 15
MeHpeneesa
11. | N3y4yeHue cepunanbHon
CTPYKTYpbl CnekTpa 1 4 8 15
aToma
antMuHNs
WToro: 18 36 90 144

14. MeTognyeckue ykasaHumsa ons odby4arowmxcs no 0OCBOEHUIO AUCLIMNTINHBI

OCHOBHbIMY 3Tanamn OCBOEHUS ANCLUMNIINHBI ABNAOTCS:

. N3yyeHne ydyebHON, Hay4yHON U METOOUYECKOW nuTepaTypbl, MaTtepuanoB
nepnoan4ecKmx U3gaHun c NPUBNEYEHNEM 3NEKTPOHHBLIX CPEACTB HAay4YHOW MHAOpMaLnN.
. MNMoaroToBka K 1abopaTopHbIM 3aHATUAM.

B xome noprotoBku K TeKyWMM aTTectaumsam M NPOMEXYTOYHOW aTtTectauuu
CTYOEHTY PpeKOMeHOYyeTCs aKTMBHO WCMNONb30BaTb 3MEKTPOHHbLIN 0bpa3oBaTesbHbIN
noptan Moodle — anekTpoHHas cpeda AUCUUNIUHDBI, C NPeaoCTaBeHNEM npe3eHTauun
NeKuun, 3apaHun  Ona  BbINOSIHEHNA  nabopaTopHbiX  paboT,  AOMONHUTENBHOrO
TeopeTn4ecKoro matepmasna u HopMaTMBHO-NPABOBbLIX AOKYMEHTOB MO TEMaM W NepeyvHen
BOMPOCOB A5 MOAMOTOBKM K TEKyLMM aTTecTauusaM M NPOMEXYTOYHOW aTTecTtauuu.
Takxe CTyoeHTy pekoMmeHayeTcsa WCMnonb3oBaTb BeCb HaAboOp MeTOAOB W CpPencTB
COBPEMEHHbBIX MHMOPMALMOHHBLIX TEXHONMOMMN AN U3YYEeHUA OTEeYECTBEHHOW W
3apybexHon nuTepaTtypbl N0 ANCUMMNIINHE, OLEHKN N aHanu3a ee TEKYLLEero COCTOSAHUS U
nepcnekTMB pa3suTuda. EMy npenoctaBnseTca BO3MOXHOCTb paboTaTb B KOMIMbIOTEPHbIX
knaccax dakynbteta (313a aygutopusa), umeTb poctyn K WHTepHeT-pecypcam wu
3M1IEKTPOHHON MoYTEe, UCNONb30BaTh MMeKLWMeca Ha Kadeape ONTUKU U CNEKTPOCKOMUM
du3nyeckoro ddakynbteta UHGPOPMALMOHHbIE TEXHOSIOrMKU, WCMOoNb30BaTb pPecypcCbl
30HanbHOM HayyHon 6ubnuotekn BIY, B TOM u4ucne 9neKTPOHHO-O6MONMOTEYHbIE
CUCTEMBI.



15. MepeyeHb OCHOBHOM W AOMNOSIHUTENILHOM NUTepaTypbl, PECYpPCOB WHTEPHET,

HeoOXoAMMbIX AN OCBOEHUA AOUCUMUNIIUHBI (Crucok rnumepamypbl OGOPMISemcs 6
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucrionb3yemcs obuwjasi ckgo3Hasi Hymepauyusi 0nsi ecex eudoes
UCMOYHUKO8)

a) OCHOBHas nuteparypa:

Ne n/n UcTouHuK

Enbawesuny M. A. AToMHas 1 MonekynapHas cnektpockonus. AToMHasa cnektpockonus / M.
A. Enbsawesny; npeaucn. J1. A. F'pnbosa. — U3a. 4-e, ctep. — M.: URSS: KomKHura, 2007
— 415 c.: un. — 3arn. KopeLuka : AToMHas cnekTpockonud. — Npegm. ykas.: c. 404-415.
— Bubnwuorp.: c. 379-400.

CobenbmaH N. V. BBepgeHune B Teoputo aTtoMHbix crnekTpos / V.. CobenbmaH .— M.:

2 Hayka, 1977. — 319 c.
JononHutenbHbIe rMaBbl aTOMHbIX CNIEKTPOB: MOCobue Ana CTYAEHTOB : CNeLmnanbHOCTb!
3. 010701-®usuka / BopoHex. roc. yH-T; cocT.: T.B. BonowmwuHa, J1.10. leoHos, A.H.

JlaTblwes.
- BopoHex, 2004. - 23 c.

6) pononHWUTENbHas nuTepaTtypa:
Ne n/n UcTouHuK
4 Haebi0os A. C. KeaHmosasi MexaHuka: [y4ebHoe nocobue Ornss cmydeHmo8 yH-mo8 U mexH. 8y308] /
) A.C. fasbidos. — 3-e u3d., cmep. — CaHkm-llemepbype: EXB-llemepbype, 2011. — 703 c.
5 [po6biwes A. . OCHOBbI aTOMHOIO CNeKTpasibHOro aHanmsa: Yueb. nocobue / C.-leTepb. yH-T. —
Cl16.: N3p-Bo C.-lNeTepb. yH-Ta, 1997. — 198 c.
6 ®puw C. 3. OnTnyeckme cnekTpbl aToMoB: yuyebHoe nocobue / C.3. Ppuw. — U3a. 2-e, ucnp. —
: CIMo6. [n gp.]: NaHb, 2010. — 644 c.
Batidenb A. H. OcHosbl criekmparnbHo2o aHanusa / A.H. 3atidens. — M.: Hayka: ®usmamnum,
7 1965. — 322 c.

B)MHOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (0duumManbHble pecypchl UHTEPHET)*:

Ne n/n UcTouHuK
8. lMounckosas cuctema e-library.ru
9. Monckosasa cuctema google.ru
10. Apxu1B Hay4HbIX XypHanoB http://arch.neicon.ru/
11. EnvHoe okHO focTtyna K obpa3oBaTesbHbIM pecypcaM. bubnuoteka http://window.edu.ru/
12. OnekTpoHHbIn Katanor 3HB Bl'Yhttps://www.lib.vsu.ru/
13. OBC "M3paTenbcTtBa "lMaHb" https://e.lanbook.com
14. OBC "YHuBepcuteTckan 6ubnuoteka online" https://biblioclub.lib.vsu.ru
15. HauuoHanbHbii undposon pecypc "PYKOHT" https://rucont.ru
OnekTpoHHasa 6ubnuoTeka MNoneunTenbCKoro coBeTa MexaHMKo-MaTemMaTu4eckoro dakynbTeTa
16. MIY lib.mexmat.ru
(1)7‘ BupTyanbHas obydatowias cpega Moodle < https://edu.vsu.ru>

16. MNMepeyeHb y4eOHO-MeTOANYECKOro obecneyeHus Ansi CaMOCTOATENIbHOW paboThbl
(y4ebHO-memoduyeckue pekomeHOayuu, rnocobusi, 3adaqyHUKU, MemoduYeCKUe yKa3aHUS 0 6bINOJIHEHUI
npakmu4eckux (KOHMPOoJsibHbIX) pabom u dp.)

Ne n/n MCTOYHMK
O6wuin busmyeckuini NPakTUKYM : "ATOMHbIA 3MUCCUOHHBIA CReKTpanbHbIA aHanus" [SNeKTPOHHbIN
pecypc] : yyebGHoe nocobue : [ans crtya. 3 kypca ¢wms. cdak. ; ana HanpasneHusa 011800 -
Pagnodunamnkal
/ BopoHex. roc. yH-T; [cocT. : O.B. OBYMHHMKOB 1 Ap.] .— ONEKTPOH. TEKCTOBbIE U rpad. AaH. —
BopoHex : Nspatenbckun gom BIY, 2015 .— 3arn. ¢ Tutyn. akpaHa .— CBobogHbIn gocTyn u3
mHTpacetn BI'Y .— TekcroBbin cann .— Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-31.pdf>.
J1aGopaTopHbI NPaKTUKYM MO aTOMHOW (hr3UKe: "ATOMHbI SMUCCUOHHBIN CNEKTparnbHbIA aHanns"
[OnekTpoHHbIN pecypc] : yuebHoe nocobue onsi By30B : [Ana npoBeaeHus nab. npakTukyma no "ATOMHOMN
dusmke" y ctya. 3 kypca ¢us. dak.,00y4. no HanpaeneHusam "dusmka" n "Pagnodusmka” ; pns
2. Hanpasnexuin 011800 - Pagnodusuka, 011200 - Pusnka] / BopoHex. roc. yH-T; [cocT. : O.B.
OBYMHHUKOB U Ap.] .— SNeKTPOoH. TEKCTOBbIE M rpad. AaH. — BopoHex : M3gaTenbcko- nonurpadunyeckuii
ueHTp BopoHexckoro rocygapcteeHHoro yHuBepcuteta, 2013 .— 3arn. ¢ Tutyn. akpaHa .— CBo60oaHbIN
[octyn u3 uHTpacetn BI'Y .— Tekcrosbin chann .— Windows 2000; Adobe Acrobat Reader .—




<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-175.pdf>.

MeToanyeckne pekoMmeHAaLMn No BbINOMTHEHNIO CaMOCTOATENbHOW paboTel obyyaoLwmmMmcs B

3 H6akanaBpuate no HanpaeneHuto "Puranka" [SnekTpoHHBbI pecypc] : yuebHo-MeToanyeckoe nocobue : [ans
* | ctyA. 4-ro kypca HanpasneHusa 03.03.02 ®usuka] / Cocr.: J1.10. JleoHosa, J1.B. Tutosa ; BopoHex. roc. yH-

T

.— OneKTpoH. TeKCToBblE AaH. — BopoHex : N3patenbckuin gom BIY, 2019.

ONEeKTPOHHbIV Kypc ANst ANCTaHUMOHHOrO 06y4eHus «pakTukyM no aTOMHOW SMUCCUOHHOM

cnekTpockonuny https://edu.vsu.ru/enrol/index.php?id=6376

17. UHcpopmaLMOHHBbIE TEXHOMOMUU, UCNonb3yeMble ANA peanu3auum y4ebHom
OUCLUUNIUHBI, BKITHOYasa nporpamMmmMmHoe obecnevyeHme u MH(pOpMaLMOHHO-
crpaBoOYHble CUCTEMBI (NPU HEOBXO0ANMOCTH)

B yyebHOM npouecce ucnosnb3yloTcs criegyowme obpasoBaTefibHble TEXHOOMUN.
Mo  obpa3oBaTenbHbiM  oOpMaM:  JfIEKUMOHHbIE W MpPaKTUYeCcKMe  3aHATUS.
[Mpeobnagaowmmn mMetTogamm W nNpuemMam obyyeHus NABNASKTCHA: O0ObACHUTENbHO-
UNNCTpaTuBHbIE (OOBACHEHME, NMOKa3 — AEMOHCTpauus yyebHoro martepwana u gp.);
aKTUBHble (aHanmm3 y4yebHOW W Hay4yHOW nuTepaTypbl, COCTaBMEHME CXEM W Ap.) WU
WHTEpPaKTUBHbIE, B TOM YMCIE U rpynnoBble (B3aMMHoe obyyeHne B hopMe NOArOTOBKU U
obcyxaeHna AOKNagoB); WHPOPMALMOHHbIE;, MyfbTUMeOuNHble (paboTa € cantamm
aKkafleMUYeCKUX CTPYKTYp, Hay4YHO-UCCNeAoBaTENbCKUX OpraHuM3aunin, 3SNEKTPOHHbIX
6ubnuotek n n pgp., paspabotka npeseHTauun, coobuwieHnn n poknagos, pabota C
3N1EKTPOHHbIMMK 06YyYaloLWMMN NporpaMmMmamm 1 T.n.).

OpraHu3aumoHHas CTpykTypa nabopatopHoro 3aHaTtua: 1. dopmynupoBka Lenemn
3aHATMA U OTBETbI Ha BOMpPOCHI CTyAeHTOB. 2. O3HaKOMMIEHNE C TEOPETUYECKON OCHOBOW
paboTbl, OCHOBHbIMW NpMeMamMn 1 TeXHUKon 6e3onacHoCTy Npu paboTe C NCNOoNb3yeMbIMU
npunbopamm un peakTnBamun.3. BbinonHeHue 3KCnepuMeHTanbHOW 4Yactu paboTtbl. 4.
O6paboTka  3KCMepuUMeHTasrbHbIX  pe3ynbTaToB M NpPeaocTaBneHne  ux  Ans
npeABapuTENbHOM NMPOBEPKM NpenoaaBaTernto.

3awmuTta nabopaTopHoM paboTbl NPOBOAMTCA C LENb  BbIABEHMA  YPOBHSA
OCBOEHMA MaTepuana rno tematvke paboTbl, CMOCOOHOCTM AaTb MpPaBWITbHYI TPaAKTOBKY
pe3ynbTaTam, MOSlyYEHHbIM MpK BbINONMHEHMM paboTbl. 3awmTa paboTbl 3aknovaeTcs B
ocdhopmneHnn pabot, yctHon becene npenogaBaTtenst Co CTYAEHTOM MO MOMYyYEeHHbIM B
paboTe pe3ynbTatamMm U OCHOBHbIM TEOPETUYECKUM MOHATUAM MO TeMe paboThbl.

Tekywmn KOHTpPONb MpPOBOOUTCA MNyTEM MPOBEPKM BbIMOMHEHMA [OMAaLUHEro
3ajaHnsl, BXOQHOrNO KOHTpona (B BMAE CaMOCTOATESIbHbIX W  KOHTPOSbHbIX paboT,
A0KNagoB u pedepartos).

MNpun  peanu3zaumm  QUCLMNAUHBI  C  MCMONb30BaHMEM  AUCTAHLUMOHHbIX
obpa3zoBaTenbHbIX TEXHONOrnmn MCNOMb3YITCSH WNHCTPYMEHTbI SMEKTPOHHOM
nHopmaumoHHo-obpa3oBaTtenbHon cpeabl BIY «OnekTpoHHbIi yHuBepcutet BIY»
(https://edu.vsu.ru) n/nnu ‘“MOOK Bry” (https://mooc.vsu.ru), CepBUCbI
BUOeoKkoHpepeHumn (BigBlueButton, Zoom, Discord u pp.), SnekTpoHHas nou4Ta,
MeCCEeHAXepbl U COLICETH.

18. MaTepmanbHO-TeXHU4YeCcKkoe obecnevyeHne AUCLUMNIIUHDbI:

YyebHble n yyebHo-Hay4Hble nabopatopumn kadeapbl ONTUKM N CNEKTPOCKONUN AN
npoBefeHns nabopaTtopHbIX 3aHATUIN: reHepaTop aKTUBM3UPOBAHHOW AyrM NEPEMEHHOro
TOKa U BbICOKOBONbTHOM UCKpbl MBC-29 ¢ nogXurom BbICOKOYACTOTHLIM pa3psiaomMm W
HanpsxeHnem nopsaka 30000 B; cnekTpomeTp C MfocKon AUpakUMOHHON peLueTKown
PGS-2 ¢ MN3C-nuHenkon cpupmbl ToshibaTCD1304AP; mapkepHaa Oocka, KOMMNbHOTEP,
NPOEKTOp, 3KpaH, y4ebHaa n meToanyeckas nuteparypa.

Ayautopma pana rpynnoBbiX WM WHAMBMAYanNbHbIX KOHCYNbTauUKW, TeKywen wu
NPOMEXYTOYHOWN aTTecTauun




AyouTtopusa ona caMoCcToATeNbHOM paboTbl, KOMMBIOTEPHbIA KacCc C JOCTYMNOM K
cetn «IHTepHeT»: KOMMbTEPbl (MOHUTOPLI, CUCTEMHbIE 651okK) (15 wT.)

Peanunsauusa
JVUCTaHLUMOHHbIX

ANCUMNAVHBL  C
o6pas3oBaTenbHbIX
obpas3oBaTenbHbI nopTan "OnekTpoHHbIN yHuBepcuTeT BI'Y" (https://edu.vsu.ru).

NpUMEHeHneM
TexXHonorum

3NEKTPOHHOIO

obyyeHna wu
ocyLecTBnsieTcs

yepes

19. PoHA OLIEHOYHbIX CPeACTB:

MNepeyeHb KOMNETEHLUMI C YKazaHMeM 3TanoB POPMUPOBAHUA U NNaHUPYyeMbIX

pe3ynbTaToB 00y4eHus

Kopg v cogepxaHue
KOMMeTeHUUN (1nn ee
yacTu)

lMnaHupyemble
pe3ynbTaTbl 06yyYeHus
(nokazartenu
OOCTUXEHUS 3aaHHOro
YPOBHSI OCBOEHUS
KOMMEeTEeHLMM

Or1anbl dopmupoBaHus
KoMneTeHummn (pasgensl
(Tembl) gUCUMNAHBLI NN
MOAYNSA U X
HaVMeHOBaHW- €)

d0C
(cpenctBa
OLIeHMBaHNA)

MNK-1.2,
MnK-1.3

3HaTb: (pn3unyeckue,
annapaTHble 1
MEeToaANYeCcKne OCHOBBI
COBPEMEHHOI0
CrneKTpasnbHOro aHannaa;

YMETb: NMPUMEHSITb Ha

NpaKkTUKe COBPEMEHHbIE
cnekTpasbHble NpubopbI
(kaK NpU3MeHHbIe, TaK U

MyHKTbI 1-11

Otyet 0
BbINOSIHEHUU
nabopaTtopHo

AndPaKUNOHHbIE),
NCTOYHUKW CBETA U
NPUEMHUKMN U3NyYeHuns
OMNTUYECKOro Anana3oHa;

paboThbl

BlageTb: OCHOBHbIMMU

MEeTOo4aMU peLlleHnd
TUNOBbLIX 3a4a4

CnekKTparnibHOro aHanmaa.

MpomexyToyHasa aTTecTauma (3a4eT) KM

OnucaHue KputepueB U LWKarbl oUuleHNBaHUA KOMMEeTEeHUUN (pesyanaTOB o6yquvm) npu
npome)KyTquoﬁ aTTecrtauumn

[na oueHnBaHWs pesynbTaToB 00y4YeHUsA Ha 3ayeTe MCMoNb3YKTCA cnegyoowme
nokazatenu (3YHbl n3 19.1):

1) 3HaHMe y4yebHOro wmaTepuana, BnageHMe MNOHATUNHBLIM annapaTtoMm u
TeopeTnyeCcKMMn oCHoBaMun reousnyeckmx ABneHNNn;

2) YMEHNE CBA3bIBaTb TEOPUIO C MPaKTUKOMN;

3) YyMEHMe  UCMnonb3oBaTb  3HaHMA 06
renmom3nyecknx ABNEHUNX;

4) BnageHne coBpemMeHHbIMU cnocobamm aTOMHOro 3MMCCUOHHOIO aHann3a.

OornacHbIX KOCMUNYECKUX n

YpoBeHb
chopmmpoBaH
HOCTU
KOMMeTeHLNN

KpuTepun oueH1MBaHNA KOMMNETEHLUN LLikana oueHok




O6yuyatowmniicss B NOMHON Mepe BrafeeT TeopeTUYEeCKUMU OCHOBaMM | [To8bileHHbIL 3a4YmeHo
ONCUMNIMHBI,  CcnocobeH  WNMKCTPUpOBaTb  OTBET  NpUMepamu, u 6a3osnblli
dakTamu, MNPUMEHSITb TEOpPETUYECKME 3HaAHWA ANA  pelleHust ypOBEHb
NpaKTUYeckKux 3agay B obnactu nporpaMMmnpoBaHus, MOXeT Mpu 3TOM
Jonyckatb He3HauUUTENbHbIE OLLUNOKW.

ba3sosnbil He 3aumeHo
O6yyvatowmincs He BrnageeT TeopeTU4eckMM OCHOBaMU OUCLUMNIINHDI, YpPOBEHb
He crnocobeH NMpPUMEHWTb WX Ha MpakTuKe, AONyckaeT owunbku npwu
HaMMCcaHUU NPorpamm.

TunoBble KOHTPONbHbIE 3aAaHMA WU WUHble MaTepuanbl, HeobxoAuMble ANSA OLEHKMU
3HaHWW, YMEeHWW, HaBbIKOB WU (UNK) onNbiTa AEATENbHOCTU, XapaKTepusyrliue 3Tanbl
c¢hopMMpoBaHMA KOMNETEHL MM B NpoLecce OCBOEHMA o6pa3oBaTenbHON NMPOrpamMmbl

MepeyeHb BONPOCOB 3a4eTy:

1. CtpoeHne atoma. CepuanbHaa CTPyKTypa aTOMHbIX CMeKTpoB. WanyyeHue u
norfoLeHe KBaHTOB CBETA aTOMaMu.

2. CnekTpasnbHble NUHUM W WX XapaKTepucTuKu. AGCONMIOTHasA UM  OTHOcUTenbHas
WHTEHCMBHOCTU CMEKTPasbHbIX JINHWIA.

3. OcHoBHble 3Tamnbl CMeKTpanbHO-aHaNUTUYEeCKOro npouecca Afid  KayeCTBEHHOro
cnekTpasibHOro aHanmaa (Bblbop NuHuiA; BbIGOp NCTOYHUKA BO3OYXAEHNS, CeKTpanbHoro npmbopa;
perucrpaums crnekTpa; MeToabl BBEAEHNS BELEeCTBa B pa3psaaHbIi MPOMEXYTOK).

4. ®usnyeckme OCHOBbI U TEXHMKA BO3BYXAEHUA aTOMHbIX 3MUCCUOHHbLIX CMEKTPOB.
MpuHumn paboTel reHepaTopa NBC-29.

5. CnekTpanbHble NpubBopbl AN aTOMHbIX SMUCCUOHHBIX CMEKTPOB (MPUHLMN CTPOEHMUS,
OCBeTUTESIbHas YacTb, xapakTepucTukn). Knaccudukaumsa cnekrpanbHbix npubopos.

6. Oudbpakuma dpayHrocepa. MNocTpoeHne u NpUHLMN AENCTBUS CNEKTPOMETpa C
NAocKon AndpakUMOoHHONW pelueTkon PGS-2.

7. OeTekTpoBaHue aTOMHbIX SMUCCUOHHbLIX CNEKTPoB. MpuHUMN aeincTeus npubopos ¢
3apsiA0BOI CBA3bIO.

8. OcHoBHble 3Tanbl NonyyYeHUs U paclundpPoOBKM aTOMHBIX 3MUCCUOHHBIX CMEKTPOB As
Ka4yeCTBEHHOrO CreKTpanbHOro aHanunsa.

9. CnyuaiiHble U cucTeMaTUyecKne oMBKM SMUCCMOHHOIO aHanu3a.

10 YyBcTBMTENBHOCTL CNEKTpanbHoro aHanusa. Mpegen obHapyxeHusa. HagexHocTb.
[MpuMeHeHre 3MUCCUOHHOTO CNEeKTpasribHOro aHannsa.

19.4. MeToauyeckue mMaTepuanbl, onpegenswowmne npoueaypbl OLEHUBAHUA 3HaAHWUMW,
YMEHUN, HaBbIKOB U (MNK) onbiTa AeATENbLHOCTU, XapaKTepu3yrLwmx atanbl opmMmpoBaHus
KOMMNeTeHUnn

OueHka 3HaHMW, YMeEeHWA U HaBbIKOB, XapakTepuaylowas aTanbl (OopMUpoBaHNS
KOMMNEeTEeHUUN B pamMKax WU3yvyeHus OUCUUMNIUHBLI OCYLLEeCTBMASETCA B XoAe TeKywen wu
NPOMEXYTOYHOW aTTecTauun.

Tekywas atTectauma NpoBOANTCA B COOTBETCTBMU C [1onoxeHnem o Tekylien atrectaumm
obyyawlmxcs no nporpaMmam BbiCWero obpa3oBaHuMa BOpOHEXCKOro rocynapCTBEHHOro
yHuBepcuteTa. Tekywaa atrectaumsa npoBoautca B hopMe: YCTHOro onpoca (MHOMBUAOYanbHbIN
onpoc, poHTanbHasa 6ecena); TeCTMPOBaHNS; OLEHKN pe3yfibTaToB NPaKTUYECKON AeATENbHOCTH
(BbINONHEHME NabopaTopHbIX paboT). Kputepun oLeHnBaHna NpUBEAEHbI BbILLE.

MpomexyToyHas aTTecTauusa npoBoguTcA B cooTBeTcTBUM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTauumn oby4yarowmxcsi No NporpaMmmam BbicLiero o6pasoBaHus.

KOHTpOnNbHO-U3MepuTenbHble MaTtepuanbl MPOMEXYTOYHOW aTTecTauun BKNoYaloT B cebs
TeopeTuyeckne BOMpPOCH!, MO3BONAIOLWME OLUEHUTb YPOBEHb MOSlyYEeHHbIX 3HaHWW. [pakTnyeckui
YPOBEHb NOJSTyYEHHbIX 3HAHUI OLLEHMBAETCA NpU cAaye oT4eToB No nabopaTopHbiM paboTam.

Mpyn oueHuBaHWM UCMONb3yeTCA KavyeCTBEHHas LiKana oueHok. Kputepun oueHuBaHUA
npuBeeHbl BblLLe.
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