MMHOBPHAYKN POCCUA
®ENEPANBHOE FOCYAAPCTBEHHOE BIO[XETHOE OEPA30BATE/IbHOE YYPEXAEHVE
BbICLLEFO NPO®ECCUOHAIIbHOIO OEPA30BAHUSA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BIMO «Bl'yY»)

p YTBEP>XOAKO
)/ 3aBeqytowmin kadeapou
M ONTUKM WU CNEKTPOCKOMNUMU

(7 (OBumHHMKOB O.B.)
n1o00nuck, pacwugposka nodnucu

21. 06. 2023r.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMNNUHDI

51.B.[1B.03.02 OcHOBbI aTOMHOWN CNEKTPOCKONUn
Ko0d u HaumeHosaHue OLICL(UI'U'ILIHbI 8 coomeemcmaeuu ¢ Y4ebHbIM nriaHoOM

. lndp n HaumeHoBaHMe HanpaBreHUA NOAroToBKU/cneunanbLHOCTH:

03.03.02 — Qusuka

. Mpochunb noaroTroBku /cneumnanusaummn/ maructepckas nporpamma:

ece npoahusu

. KBanndumkaumsa (cteneHb) BbINyCKHUKA:

Bbicwee obpa3osaHue (bakanasp)

. ®opma obpasoBaHuA: OYHas

. Kachenpa, orBevarowan 3a peanusauumio AUCLUUNIIUHBI:

kaghedpa onmuKuU U cneKkmpocKonuu

. CoctaBuTenu nporpamMmmsbi: OsyuHHUKko8 Ornee Brnadumuposuy

JoKmop ghu3uKo-mamemamuyecKkux HaykK, npogheccop

8.

9.

. PekomeHpoBaHa: HMC ¢usuyeckozo ¢h-ma Bl'Y npomokon Ne 6 om 20.06.2023

(HaumeHogaHue pekomeHOyroweli cmpykmypsbi, 0ama, HOMep rPomokxosa)

Y4yeOHbIM rop: 2025/ 2026 CewmecTp(-bl):

Llenu n 3agaum y4e6HOW AUCLUMUNNUHDI: Kypc npedHasHaqyeH Ons cmydeHmos-pusuKkos, Kak

doroniHeHUe K meopemuyeckoMy Kypcy «KeaHmoeasi mexaHuka», C uenbto bonee 2y60ko20
3HaKoMcmea UX C [pUMEHeHUeM Ke8aHmoeolU MexaHUKU K peuweHuo 3adadu o cucmemamuke
cmayuoHapHbIX COCMOSIHUU MHO203/IEKMPOHHbIX amoMO8 U C853U 3MuUX COCMOSIHUL CO criekmpamu.
llpu amom 8 neKYUOHHOM Kypce 8 npubnuxeHUU yeHmpasnabHO20 1075 8800UMCs MOHSAMuUe
3NIEKMPOHHbIX KOHghuaypayuli ecex amomos mabnuuybl MeHOeneega, 8 pamkax meopuu 803MyWEeHUS
paccmampuearomess murbl 83aumodelicmeusi ariekKmpoHo8 Opye ¢ Opyaom, nposodumcsi Ha 3amol



OCHOB8e cucmeMamuka COCmosiHUU Onisi 8cex epyrni amomMos, [0Ka3biearomcsi OCHOBHblE cepuu
onmu4eckux repexodos, a 3amem 8 nabopamopHOM Mpakmukyme eedemcs pacwugposka Haubosee
XapakmepHbIX CIIEKMPO8 HEKOMOPLIX amomos.

B pesynbmame usydeHusi Kypca cmyOeHmbl nosyqarom 3HaHUsl o MpUMEHEHUI0 K8aHMOo8ol MexaHUKU 8
KOHKPEMHOM cllydae — cucmemamuka 3/1eKmMpPUYECKUX COCMOSIHUL MHO203/1eKMPOHHbLIX amomos. OHU
npuobpemarom ymMeHue U Hasbiku pabombi ¢ K8BaHMOBO-MEXaHUYECKUM annapamom. lMonydarom 3HaHus
0 ponu HeueHmparsbHO20 U CruH — opbumarnbHo2o e3aumoldelicmeusi 8 cucmemMamuKke COCMOSIHUL
amomo8, 3HaKOMSIMCsl C 3aKOHOMEPHOCMSIMU PacriofioOXeHUsI COCMOSIHUL 8 aHepaemuyeckol wkane u
crekmparbHbIX NUHUU 8 criekmpax. Bo epemsi npoxoxdeHust 1abopamopHO20 npakmuKyma 3mu 3HaHusl
3aKpennsomces, a Ha [puMepe CreKmpo8 HEeCKOMbKUX amoMO8 [10/y4arom HaebIKu pacuiugposKku
criekmpos, rnosyqarom rnpedcmassieHue O cepusix /UHUU u Mynbmurisiemos 8 criekmpax. Bce amo
rnoseosisiem cmyodeHmy enybxe [OHSIMb K8AHMOBYK MEXaHUKY, Hay4umbCsl [10/16308ambCsl
MamemamuyecKkuM arnapamomMm Ke8aHmogolU MexaHUKU U yeudemb C653b K8aHMmMOBOoU MexaHUKU C
3KCrepUMeHMOoM.

10. MecTto y4yebHOWM AucumnnuHbl B cTpyktype OOIN: Jucyunnuna 51.B.[B.03.02
"[ononHumersnbHbie 2nasbl amoOMHbIX Criekmpos” omHocumcs K yukny b1. Slensemcs Kypcom rno ebibopy
gapuamugHol Yacmu daHHO20 YUKa.

11. MnaHunpyemble pe3ynbTaTtbl O0y4YeHUss nNo gucuunnuHe/moaynio (3HaHUS,
YMEeHUs, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTaMuM OCBOEHUA
obpasoBaTenbHOWN NporpamMmbl (KOMNEeTEHUMAMUN BbINYCKHUKOB):

KomneTeHuus lMnaHnpyemble pe3ynbTatbl 00y4eHus
Kona HassaHune
MK-5 | Crocobex npoBoanTh 3HaTb: MaTepuar Bcex pasfenos nporpaMmmsl rno
SKCIECPUMCHTAIIbHYIO AaHHOMY Kypcy. B ToM uncne: ypaBHeHue
TPOBEPKY BBIOPAHHBIX LpéauHrepa ansa MHOro3mneKTpPOHHbIX aTOMOB,

TEXHONOTHYCCKAX IéemeH““ NPUBNMKEHUE LIeHTPaNbHOro Mo U CUCTEMaTUKY
HES“;’BSH;TBZ Hl;“aOEOBOH 3NEKTPOHHbIX COCTOSIHUI Ha ero OCHOBE,
HCCJI BAHUC I1 MCT B

: pametp KOMMYTaLIMOHHbIE COOTHOLLEHWNSA ONepaTopos,

HaHOCTPYKTYPHBIX N ..
MaTepanios criektpanbipivy | CACTEMATUKY aTOMHBIX COCTOSIHIN C y48TOM
MeToaMHU HEeLeHTPanbHOro 1 CnMH — opbuTansHoro

B3anmogencteus ((L,S)- v (J,j) — cBa3n), Tepmbl
aTOMOB (3KBMBar€HTHbIE N HE3KBMBAIIEHTHbIE
3NEKTPOHbI), MyNbTUNNETLI B CNEKTpax, NpaBuso
INNanpge, onarpammel ['poTpmnaHa onga
MHOFO9MEKTPOHHbIX aTOMOB, CNEKTPbI LLENOYHbIX
3/IEMEHTOB N 3NIEMEHTOB C 3anoJSTHAKLWMMUCS p- U
d- obonoykamm, CNEKTP U TOHKYO CTPYKTYPY NMHUI
aToma Bogopogja.

YMeTb: NPUMEHATb 3HAHUSA NPU onpeaeneHnum
3EKTPOHHOM KOHUIrypaLnmn BCeEX AIEMEHTOB
Tabnuubl MeHaeneesa, TepMOB HEBO3BYXXOEHHbLIX U
BO36Y)XOEHHbLIX COCTOAHUIA MHOTO3SIEKTPOHHbIX
aTOMOB, X MYJIbTUMAETHOCTU, NMPU HAXOXOEHUN
MOSIHOrO MOMEHTA KONUYECTBA ABMXEHMUS U
NOJSIOXXEHNSA YPOBHEN MyrnbTuUMneTa ¢ y4€TOM
npasuna JlaHge B cny4vae (L, S)-cBs3u;
CUCTEMaTU3NPOBATL aTOMHbIE COCTOSAHUA Npu (1)) —
CBS31), NPUMEHSATb NpaBuna «HenepeceyeHns» npum
nepexoge OoT O4HOro TUMNa CBA3WN K ApYromMy, CTPOUTb
Anarpammsbl 'poTpraHa ang Bogopoaa, renvs u
LLIEJTOYHbIX 3NIEMEHTOB.




Bnagetb: MmeTogoM pasgeneHuns nepeMeHHbIX Npu
peweHun auddepeHumanbHbIX ypaBHEHUHN,
NpUMEHEeHNeM KOMMYTaLUMOHHbBIX COOTHOLLIEHUI AN
onpeaeneHus MHTerpanoB ABMXEHUS B crnyyae
(L,S)- unn (j,j) — cBA3KN, NOCTPOEHNEM CMNEKTPOB
35IEMEHTOB C MUCMNOSIb30BaHNEM AnarpaMmm
‘poTpuaHa.

12. O6bem gucumnnnHbl B 3a4eTHbIX eauHMLax/yac.(6 coomeemcmeuu ¢ y4ebHbIM

nnaHom) — _3__ /108

dopma npomMexyToyHOM aTTecTaumnmn(3ayvem/sKk3ameH)

13. Buabl yueb6Houn paboThbl

9K3aMeH

TpyaoeMKocTb (4achbl)
Bug y4ebHol paboTbl Beero Mo cemecTpam
ceMm. 6
AyaMTOpPHbIE 3aHATUS 32 32
B TOM 4ucCne: nekuyuu 16 28
npakmuyeckue - -
nabopamopHsbie

CamocTosATenbHasi paboTa 40 44
KoTponb 36
Utoro: 72 72

dopma NpoMEXYTOYHOWM aTTecTaumm 9K3aMeH

13.1 CopepxaHue pa3genoB QUCLUMIUHDbI:

Ne

HanmeHoBaHune pasgena ancuunniinHbl

ConepxaHve pasaena AUCUUNIvHBI

n/n
01 BeedeHue. BeedeHue. 3HadyeHue Kypca 8 U3y4eHUU KeaHmMosoU
MexaHUKU U e20 poJib 8 crieykypcax kaxxool creyuanu3ayuu.
02 YpasHeHue LLipeduHzepa Ona amomos. Penamusucmckue
Teopemuueckas OCHo8a onucaHusi
AMOMHBIX COCMOSHU rnonpasku. OOHO3eKMpPOHHoe npubnuxeHue. NpubnuxeHue
UEeHmMpasbHO20 MoJis.
03 [suxeHue anekmpoHa 8 ueHmpasnbHoM | PeweHue ypasHeHus LLipéduHeepa Onsi 08UXEHUS NIEKMPOHA 6
none. ueHmparnbHom rone. Cucmemamuka coCmosiHUU 371EKMPOHa 8
ueHmparbHoM ronie SreKMpPOHHbIE KOHghuaypayuu Orsi 8cex
epynn amomos mabnuysl MeHderneesa.
04 Y4ém nornpasok K 351eKmpOHHbIM HeueHmparnbHoe 83aumodeticmeue. CriuH — opbumarsHoe
COCMOSIHUSIM 10 MEeopUU 803MYULEHUS. 83aumoldelicmeue. KoMmmymayuoHHble COOMHoWeHUs. Turbl
cesizell (L-S cesasb,( j,j) ceaswb). [NonHbil MOMEHmM amoma.
05 HopmarnbHas cesasb (L-S cessb). Cucmemamuka amoMHbIx cocmosiHull npu L-S cesi3u. Tepmai.
lpasurno NyHda. HaxoxdeHue mepmMo8 MHO203/1EKIMPOHHbIX
KOHuzypauyul. HeakeusaneHmHbie U 3KeU8areHMHbIe
971eKMPOHbI. AMOMHbIE YPOBHU.
06 (, j) — cessb. Cucmemamuka 371€KMPOHHbIX U amMOMHbIX COCMOSIHUU rpu
(.j) ceasu. ConocmaesneHue amoMHbIX COCMOSIHUU 8 cxeme
HopmasibHOU U (j j) — cessu.
07 MynbmunnemHoe pacuwenneHue. MynbmunnemHoe pacuwenneHue mepmos. [lpasuna ombopa
onmuyeckux nepexodos. Mynbmurnnemsl 8 CIeKmMpax.
08 Criekmpbl MHO20311EKMPOHHbIX amoMO8. Criekmpbi MHO203/1EKMPOHHBIX @mOMO8 U UOHO8.
CrnekmparibHbie cepuu.
09 Criekmp amoma eodopoda u CnekmparbHble cepuu amoma 8o0opoda. ToOHKas cmpykmypa
8000p000r10006HbIX LUOHOS. 37IEKMPOHHbLIX COCMOSIHUL amoma 8odopoda U
criekmparnbHbiX 1uHUl. JIamb6oeckull cdsuea.
10 AmomHbie criekmpbi U nepuoduyeckasi lNepuoduyHOCMb pacronoXeHus 371IEKMpPOHO8 8 amomax u

cucmema MeHdeneesa

amomHble criekmpel. [pagpuk Mo3sess.




13.2 Pasgenbl AMcumMniivHbI U BUAbl 3aHATUNA:

Buabl 3aHATUMI (YacoB)
Ne HaumeHoBaHue pasgena MoakTu Na6oba Cﬂaine?_lc;o
n/n AUCLMNIINHBI Jlekunn P P KoHTponb | Bcero
yeckue TOpHble Hasa
paboTta
01 BgedeHue. 2 0 2 1 5
02 Teopemuuyeckas ocHoea 4 0 4 3 11
0ruCaHuUsi amoMHbIX COCMOSIHUL
03 [euxxeHue a/IeKMpoOHa 8 2 0 3 4 9
UeHmparsbHOM riorse.
04 Yuém nonpasok K 311eKMpPOHHbLIM
COCMOSIHUSIM 110 meopuu 2 0 3 4 9
B803MYWEHUSI.
05 HopmanbHasi cessb (L-S cesisb). 3 0 3 4 10
06 (, j) — ces3b. 3 0 3 4 10
07 | MynbmunnemHoe 3 0 2 4 9
pacuwenneHue.
08 | Cniekmpbl MHO203/1€KMPOHHbIX 3 0 5 4 12
amomos.
09 Crniekmp amoma eodopoda u 3 0 3 4 10
8000p000r10006HbIX UOHOS.
10 AMmoOMHbIe criekmpbi U 3 0 5 4 12
nepuoduyeckasi cucmema
MeHOeneesa
Wmoeo: 28 44 36 108

14. MeTogn4yeckue ykasaHMAa Ans ooy4aroLWmxca no 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu obydYarouwuMcs 1o 0C80eHUK0 AuCyUMNUuHbI: paboma ¢ KoOHcriekmamu
niekyut, npeseHmauyuoHHbIM MamepuarioM, 8bINMOSIHEHUE NPakmMu4yeckux 3adaHud,
mecmos, 3adaHuli meKywet ammecmauuu u m.0.)

usydyeHue y4ebHod, Hay4HoU U Mmemodu4decKol fiumepamypabl, Mamepuanos

riepuoduyeckux usdaHul ¢ npusriedeHUeM 3JIEKMPOHHbIX cpedcme Hay4yHOoU UHgopmayuu

rnodzomoeka 00Knados u peghepamos;

LaHHas npoepamma peanusyemcs ¢ y4emom criedyrowux MnpUHYUNos8: co8peMeHHoU Hay4yHoU
uenecoobpasHocmu, HesnuHeUHocmu, y4ebHoOU U  uccriedogeameribCKoU  asmoHOMUU
cmydeHmos.

15. MNepevyeHb OCHOBHOM U AOMNONHUTENBLHOW NUTepaTypbl, PeCYypCOB UHTEpPHET,
Heo6XoAUMbIX ANS OCBOEHUSI ANCLUUNIINHBI (CIIUCOK lumepamypbl 0ghopmissemcs 8
coomeemcmeuu ¢ mpebosaHusmu [OCT u ucnionb3yemcsi obwasi CKeO3Has

Hymepauyusi 0551 ecex suG08 UCMOYHUKOB)
a) OCHOBHas nuTepaTypa:

Ne n/n McTOYHMK
CrniekmparnbHble MemoObi aHanu3a : y4ebHoe nocobue / E.B. Nawkosa, E. Bonocosa, A.H. LLunyns u op.
— Cmasponornb : Cmasporonbckuli 20cydapcmeeHHbIl azpapHbil yHusepcumem, 2017. — 56 c. : un. —
01 | Pexum docmyna: no nodnucke. — URL: https:/biblioclub.ru/index.php?page=book&id=485007. —
bubnuoep.: c. 44-45. — Tekcm : 31E€KMPOHHBIU.
®puw C. 3. Onmuyeckue criekmpbl amomos: y4ebHoe riocobue / C.3. ®puw.— U30. 2-e, ucnp. — CII6.
02 | [udp.]: [laHb, 2010.— 644 c.

<URL.:http.//e.lanbook.com/books/element.php?pl1_cid=25&pl1 _id=625>.

0) gononHuTenbHas nuteparypa:

Ne n/n MCTOYHMK
Enbawesuy M. A. AmomHas u MonekynsipHasi criekmpockonusi. AmomHasi criekmpockonus / M. A.
03 Enbswesuy; npeducn. J1. A. pubosa. — U30. 4-e, cmep. — M.: URSS: KomKHuea, 2007 .— 415 c.: un. —
3aen. kopewka : AmomHasi cnekmpockonusi. — [Tpedm. ykas.: c. 404-415.— Bubnuoep.: c. 379-400.
04 Onmuka : y4ebHoe nocobue / B. C. AkuHbwuH, H. J1. icmomuHa, H. B. KaneHosa, FO. Y. Kapkoackul ;




nod pedakyuel C. K. Cmagpeesa. — CaHkm-llemepbype : JlaHb, 2015. — 240 c. — ISBN 978-5-8114-
1671-4. — Tekcm : a51eKmMpPOHHbIU // JlaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https.//e.lanbook.com/book/56605

CobenbmaH M. M. BeedeHue 8 meopuro amomHbix ciekmpos / N.W. CobenbmaH .— M.: Hayka, 1977.—

05 | 319c.

06 Hpobbiwes A. . OcHoebl amoMHO20 criekmparnbHo20 aHanu3sa: Y4eb. nocobue / C.-[lemepb. yH-m. —
CI16.: N30-e80 C.-lNlemepb. yH-ma, 1997.— 198c.

07 Batidens A.H. OcHosbi criekmparnbHo20 aHanu3a / A.H. 3atidens. — M. : Hayka, 1965. — 322 c.

HaebiOos A. C. KeaHmosas mexaHuka: [y4ebHoe nocobue 0nsi cmydeHmos yH-mos u mexH. 8y3o8]/ A.C.

08 Jaebidos.— 3-e u3d., cmep. — CaHkm-llemepbype: 6XB-llemepbype, 2011.— 703 c.
bymukos E. . Onmuka: YuebHoe nocobue. 3e usd., don. — CIl16.: Msd0amenbcmeo «JlaHb», 2012. —
608 c.
09 https://dl.booksee.org/genesis/859000/9ff94037c820a1241f6219cb2cdbbc40/_as/[Butikov_E.I.] Optika(Boo
kSee.org).pdf

KoHTUHreHT 36 yen.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe pecypcbl:

Ne n/n McToYHMK

1. 36C "YHusepcumemckas bubnuomeka on-line" https://biblioclub.lib.vsu.ru/

2. OEC "IlaHb" https.//e.lanbook.com/

3. ObC «3nekmpoHHas bubnuomeka mexHu4eckozo 8y3a» http://www.studentlibrary.ru/

4. EduHoe okHo docmyna k obpazosamernbHbiM pecypcam. bubnuomeka http://window.edu.ru/

5. SnekmpoHHbIl kamanoe 3HE BI'Y https://www.lib.vsu.ru/

6 SnekmpoHHas bubnuomeka None4yumernbCcKO20 cogema MexaHUKO-Mamemamu4yecKoeo
’ gakynsmema MI'Y lib.mexmat.ru

7 ®@edeparibHbIl UeHmMpP UHGhopMayuoHHO-06pa3oeameribHbIX pecypcos MuHucmepcmea
) obpaszosaHusi u Hayku P fcior.edu.ru

8. lNouckosasi cucmema e-library.ru

9. lNouckosasi cucmema google.ru

10. Apxue Hay4HbIX XypHanos http.//arch.neicon.ru/

11. HayuoHanbHbil yugposol pecypc "PYKOHT" http.//rucont.ru

12. OEC "KOpaum" http://www.biblio-online.ru/

16. lNepeyeHb y4yebHO-meTOAMYECKOro obecnevyeHUst AnNsi CaMOCTOATENbHOW
paboTbl (yyebHo-memoduyecKue pekomeHdayuu, rnocobus, 3a0ayHuUKuU,
MemooduyecKue yKasaHUsl MO 8bINOIHEHU MPpaKmu4yecKkux (KOHmporsbHbix) pabom u

op.)

MNcTOYHUK

HononHumernbHbie 2nasbl amOMHbIX CrIEKmpos: nocobue 05 cmydeHmos : cneyuansHocms: 010701-
1. | @usuka /BopoHex. eoc. yH-m; cocm.: T.B. BonowuHa, J1.FO. JleoHos, A.H. Jlambiwes. - BopoHex, 2004. -
23c.

2. | JlabopamopHbili npakmuKyM no amomMHoOU ¢hu3uke: "AmOoMHbIU IMUCCUOHHBIU criekmpalsibHbIl aHanu3"
[BnekmpoHHbIl pecypc] : [0ns nposedeHus nab. npakmukyma rno "AmomHol ¢husduke” y cmyd. 3 Kypca
us. gpak.,06y4. no HanpasneHusm "®usuka” u "Paduoghusuka"” ; ons HanpaseneHut 011800 -
Paduogpusuka, 011200 - ®usuka] / BopoHex. 2oc. yH-m; [cocm. : O.B. O84UHHUKO8 U Op.]. - Or1eKMpPOH.
mekcmosbie U epacp. daH. - BopoHex : Uadamernbcko-nonuepaghuydeckull yeHmp BopoHexckozo
2ocydapcmeeHHo20 yHusepcumema, 2013.
<URL:http:.//www.lib.vsu.ru/elib/texts/method/vsu/m13-175.pdf>.

3. | OnekmpoHHbIl Kypc 0nsi ducmaHyuoHHo20 obydyeHusi "OcHO8bI amoMHOU criekmpocKonuu” - K
nabopamopHomy npakmukymy. -https://edu.vsu.ru/course/view.php?id=4117

4. | BnekmpoHHbIl Kypc Onss ducmaHUyuoHHo20 0byyeHus "OcHo8bl amoMHOU criekmpocKonuu" - K Kypcy
nekyud. -https://fedu.vsu.ru/enrol/index.php?id=4118

17. UHcpopmaLMOHHbIE TEXHOSOIMU, UCNOoSb3yeMble AN peanu3auum y4ebHom
AUCLUMNIINHBLI, BKINOYasa nporpaMmMHoe obecneyeHne u uHpopmMaLMOHHO-
CrpaBoOYHble cUCTeMbl (Npu He06XxoANMMOCTH)

1. lNpoepammHasi cucmema 0nsi 06HapyXXeHUsi MeKcmosbIX 3aumMcmeosaHuli 8 y4ebHbIX U Hay4HbIX pabomax
AHmunnazuam.BY3 - 3010-15/89-17 om 01.03.2017

2. OfficeSTD 2013 RUS OLP NL Acdmc - 3010-07/37-14 om 18.03.2014



http://window.edu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://arch.neicon.ru/

3. WinPro 8 RUS Upgrd OLP NL Acdmc - 3010-07/37-14 om 18.03.2014

4. BecnnamHble npoepaMMHbIe Makembl Npo2pamMmmMuposaHusi U MameMamuy4yecKux ebI4UCIeHUl:
Bbpaysep Mozilla Firefox (https://www.mozilla.org/ru/); Cucmema komnbromepHou anzebpbl Maxima
(http://maxima.sourceforge.net/ru/index.html); Cpedcmeo nocmpoeHus epagukos Gnuplot
(http://www.gnuplot.info/); Komnunsmop sisbika Pascal Free Pascal (https:.//www.freepascal.org/);
Komnunamopsi s13bikoe C++ u Fortran Intel® Parallel Studio XE dns cmydeHmos u npenodasamenel
(https://software.intel.com/ru-ru/qualify-for-free-software/student); Komnunsamop si3bika Python
(https://www.python.org/)

18. MaTepmanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

YyebHasi ayOumopusi Onsi rposedeHuUss 3aHamul J1eKUUOHHO20 murna: HOoymbOyk,
Mynbmumeoua-ripoeKmop, 3KpaH.

YuyebHasi nabopamopusi amoMHO20 criekmpasibHo20 aHanusa ¢ obopydosaHuem U
Mamepuanamu, HeobxoOumbiMu Orisi U3y4YeHUsi cepuarnbHOU CmpyKmypbl CHEKmpo8 amomos
2eHepamop akmueu3upogaHHoOU Qyau repemMeHHo20 moka U
8bICOKOBOSIbMHOU UCKPbI MBC-29 ¢ No0Xu20M 8bICOKOYacmMOMHbIM paspsiOoM U HarnpsikeHuem
rnopsidka 30000 B; crniekmpomemp ¢ nnockol dugppakuuoHHoU pewemkol PGS-2 ¢ [13C-
nuHedlkol gpupmbl Toshiba TCD1304AP, yuyebHasi, cripasoyHas u Memooduyeckas numepamypa.

pPas3siu4HbIX Memarisios:

Aydumopusi 0nsa epynnoebix U UHOUeUOyarsbHbIX KOHCYfbmauyud,

MPOMeXXymo4HoU ammecmauyuu
Aydumopus 0ns camocmosimerisHolU pabombl, KOMIbHOMEPHbIU Kracc ¢ 0ocmyrnoMm K
cemu «MIHmepHem»: KOMboMepb! (MOHUMOPLI, cUucmMeMHbIe BII0KU).

9. ®OHA OLEHOYHbIX cpeAncTB.

mekywel u

19.1. MepeyvyeHb KOMNETEHUUN C YKazaHMeM 3TanoB hopMUpoBaHUA 1
niaHMpyeMbIX pe3ynbTaToB 06y4YeHus
Koa v cogepxaHue lMnaHupyemble pesynbtaTthl OTansbl
KomneTeHumn (Mnm oby4yeHuns (nokasartenm dopMmnpoBaHus dOC*
ee 4yacTu) OOCTUXEHUS 3a4aHHOro KoMneTeHunn (cpeactBa
YPOBHSI OCBOEHUS (pasgensbl (Tembl) | oueHMBaHUS
KOMMeTeHUMN NocpeacTBoM AUCUMMINHBI UK )
dopMMpPOBaHUS 3HAHUN, MOAyns U nx
YMEHWI, HaBbIKOB) HanmMeHoBaHue)

I1K-5 Cnocoben 3HaTb: Mmatepuan Bcex Pasgenbl 1-11 YCTHbIN
[POBOJIUTh pa3genos nporpaMmbl Mo BeeneHue. onpoc,
SKCIICPUMCHTAJIbHYIO JaHHoMy Kypcy. B Tom vncne: TeopeTuyeckas OTYeT no
MIPOBEPKY BHIOPAHHBIX ypaBHeHuve LLpéanHrepa ons OCHOBa onucaHus | naGopatop-
TCXHOJIOTHYCCKUX MHOFOSﬂeKTpOHHbIX aToOMOB, aTOMHbIX COCTOAHUN HOl)'l paGOTe
peleHuii Ipou3BoCTBa | MPUBNMKEHUE LIeHTPanbHOro [BwxeHne
nprOOpOB U Mons 1 CUCTemMaTuKy 3MeKTpoHa B
HCCIIEIOBAaHUE 3NEKTPOHHbIX COCTOSHWI Ha €ro | LieHTpansHOM norne.
[1apaMeTpOB OCHOBe€, KOMMYTaLWOHHbIe Y4éT nonpaBoK K
HAHOCTPYKTYPHBIX COOTHOLLIEHNST ONepaTopoB, ANEKTPOHHbLIM
MaTepHaioB cMcTeMaTuKy aTOMHbIX COCTOSIHUSAM no
CIIEKTPAIbHBIMU COCTOSIHUI C Y4ETOM TEopun BO3MYLLEHUS.
METOIaMH HeLEeHTParnbHOro 1 CnuH — HopmanbHasi cBsi3b

opbutansHoro B3ammogencTems | (L-S cBsi3b).

((L,S)- v (j,j) — cBA3n), Tepmbl @, j) — cBAa3b.

aTOMOB (3KBVBaNEHTHbIE U MynbTunneTHoe

HE3KBVBANEHTHbIE AMEKTPOHbI), | pacLuenseHue.

MyNbTUNNETbI B CNEKTPaX, CnexkTpbl

npasuno JlaHge, avarpammel MHOIO3/1EKTPOHHbIX

poTpuaHa gns aTOMOB.

MHOMO3/1EKTPOHHbIX aTOMOB, CnekTp aToma

CNeKTpbl LWeJ104HbIX 3J1IEMEHTOB




N 3NemMeHTOB C BOOopoaa n

3anonHsaLwmMMmuca p- n d- BOAOPOOONOAO0OHBIX

0605104KkaMm, CNeKTP U TOHKYHO MOHOB.

CTPYKTYpPY NUHUIA aToma ATOMHbIE CMEKTPbI U

Bogopoaa. nepuogunyeckad
cuctemMa

YMeTb: NpUMEHATL 3HaHUSA Npu MeHaeneesa

onpeneneHnmn 3neKTPOHHOIA N3yyeHve

KOHMUIypaLmm BCEX 3rIeMeHTOB | CepuanbHOM
Tabnuubl Menaoeneesa, TepMmoB | CTPYKTYPbl  CMEKTpa
HEeBO30OY>XAEHHbIX U aToma antoMuHuN
BO30Y>KAEHHbBIX COCTOSITHUN
MHOrO31EKTPOHHbBIX aTOMOB, NX
MYnbTUNNETHOCTK, NpU
HaxoX4eHn NosIHOrO MOMEHTa
KonunyecTtsa ABWXKEHUSA U
NOMOXEHMS YPOBHEN
MynbTUNNeTa ¢ y4ETOM

npasvna JlaHge B cnyyae (L,S)-
CBS3K; cUCTEMATU3NPOBATb
aTOMHbIE COCTOSIHUA Npw (f,j) —
CBA3N), NPUMEHSTb NpaBuna
«HenepeceveHnsa» npu
nepexoge oT 0O4HOro TUna CBs3u
K Apyromy, CTpouTb AMarpammbl
'poTpmaHa ons Bogopoaa,
rennst 1 WenoYHbIX 3f1IEMEHTOB.

BnapeTtb: meToaom
pasfeneHnsi nepeMeHHbIX Npu
pewweHnn guddepeHumanbHbIX
ypaBHEHUN, NPUMEHEHNEM
KOMMYTaUNOHHbIX COOTHOLLEHUN
AN onpefeneHns nHterpanos
OBwkeHus B criyvae (L,S)- nnn
(j.j) — cBA3N, NOCTPOEHNEM
CMEKTPOB 3NIEMEHTOB C
ncnonb3oBaHWeM gnarpamm
'poTpmaHa.

19.2 OnucaHme KpUTEpPMEB U LIKaNbl OLeHUBAHMA KOMNETEHLUN (pe3ynbTaToB 00y4eHusl)
Np1 NPOMEXYTOYHOM aTTecTaumm

OmunuyHo: NoceweHue nekyud. NosHbIG omeem Ha KOHMPOJIbHO — U3MePUMESbHbIU
Mamepuar 80 8peMs.

Xopowo: lNoceweHue nekyul. HeronHeIl omeem Ha KOHMPOJIbHO — U3MepumeribHbIl
Mamepuar 80 8peMsI 3K3aMeHa.

YdoenemeopumenbHo: [loceweHue nekyul. HedocmamoyHoe 3HaHUe NeKyuoHHO20

Mamepuarna.
HeydoenemeopumenbHo: [1ponyck neKkyuoHHbIXx 6e3 ysaxumesibHOU MpPUYUHBI.
HeymeHue Qasamb omeembl Ha B80MPOCbI KOHMPOJIbHO — U3MEepUumesibHbIX
Mamepuarios.

19.3 TunoBble KOHTPONbHbIE 3afJaHUA WM MHble MaTepuanbl, Heobxoaumble Ans
OLeHKM 3HaHMW, YMEHUW, HaBbLIKOB U (UNK) ONbiTa OEeATENbHOCTU, XapaKTepusykLwme
atanbl OpPMUPOBAHUA KOMMETEHUMA B nMNpouecce OCBOEHUs obpasoBaTternbHOMn
nporpaMmmbl



19.3.1 POoHA KOHTPOSIbHO-U3MEpPUTENbHbLIX MaTepuaroB

YTBEP>XIOAIO
3aBeaytowun kacdegpon ONTUKM 1 CNEKTPOCKOMNNN.

OB4mHHukoB O.B.
rnodnuck, pacuiughposka noonucu

. .20__
Hanpaenexune noagrotoBku / cneumanbHocTb 03.03.02 - dusuka

Oucunnnnna_OcHOBbLI aTOMHOWM CMEKTPOCKONNK

dopma 06yyeHus OYHasd

Bug koHTpons 33a4€T C OLIEHKOW

Bua atTectaumm NpoMeXXyTo4yHas

KoHTponbHO-u3meputenbHbIn maTepuan Ne 1

1. KBaHTOBO-MexaHun4yeckoe onucaHune artomoB. [lpubnuxeHHoe pelleHue
ypaBHeHusa WpéaunHrepa ana atomos. MNpubnmxkeHne LeHTpanbHOro noss.

2. ONeKTPOHHble KOHpUrypaumm anemeHToB Tabnuubl MeHaeneesa.

MpenogaBartenb

nodnuce pacwugposka nodnucu




YTBEPXOAIO
3aBeaytowmi kadpegpon ONTUKN U CAEKTPOCKONUU.

OBumHHMkoB O.B.
nodnucek, pacwugposka nodnucu

20

Hanpaenexune noarotoBku / cneumanbHocTb 03.03.02 - dusuka
OucumnnnunHa_OcHOBbLI aTOMHOW CIEKTPOCKONUK

dopma 06yyeHus OYHas

Bug koHTpons 33a4€T C OLIEHKOMW

Bua atTectauumm NPOMEXYyTOoYHas

KoHTponbHO-u3meputenbHbIn maTepuan Ne 2

1. [IBWmXeHue anekTpoHa B LeHTparbHOM rnone.
2. TepMmbl HEBO3OYXXOEHHbIX 3NTEKTPOHHbLIX KOHPUIypaLmi LLLENOYHbBIX NTIEMEHTOB.

Mpenogaeartens

nodnuck pacuwugposka nodnucu

YTBEP>XOAIO
3aBeayowmin kapeagpor ONTUKN N CNEKTPOCKOMUN.

OB4nHHMkoB O.B.
nodnuck, pacwugposka nodnucu

.20
HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusumka

Oucunnnnna_OcHOBbLI aTOMHOM CNEKTPOCKONWK

dopma obyyeHus OYHas

Bug koHTpons 334€T C OLIEHKOW

Bup attectaunm NPOMEXYTO4YHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne 3

1. Cuctematvmka COCTOSIHUA SfEKTPOHOB B LIEHTpanbHOM Morie. ONEKTPOHHbIe
KOHpUrypaLmm atoMoB pasnmyHbIX rpynn Tabnuusl MeHgeneesa.

2. OcobeHHOCTM 3anofHEeHUs ANEKTPOHHbIX KOHGUrypauum ansa atomMoB Tabnuubl
MeHpgeneesa.

MpenogaBartensb

nodnuce pacwugposka nodnucu



YTBEPXOAIO

3aBeayowmin kapeagpor ONTUKM M CNEKTPOCKOMUN.

OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusmka
OucumnnnnHa_OcHOBbI aTOMHOM CEKTPOCKONUK

dopma obyyeHus OYHas

Bug koHTpons 3a4€T C OLIeHKON

Bua atTectaumm NPOMEXYTOoYHas

KoHTponbHO-uamMeputenbHbIn maTtepuan Ne 4

.20

1. HeueHTpanbHoe none. CnuH-opbutansHoe B3anmoaencrame. Tunbl CBA3EMN.
2. TepMmbl HEBO3OYXXOEHHbBIX 3NTEKTPOHHbLIX KOHPUIypaLmi LLLENOYHbBIX NTIEMEHTOB.

Mpenogaeartens

rnodnuck pacuugposka nodnucu

YTBEP>XOAIO

3aBeayowmin kapegpor ONTUKM N CNEKTPOCKOMUN.

OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

Hanpaenexune noarotoBku / cneumansHocTb 03.03.02 - dusuka
Oucunnnnna_OcHOBbLI aTOMHOWM CMEKTPOCKONNK

dopma 06yyeHus OYHas

Bug koHTpons 33a4€T C OLIEHKOMW

Bua atTectaumm NpoMeXyTo4yHas

KoHTponbHO-u3MmeputenbHbin matepuan Ne 5

.20

1. (L-S) — cBa3b. TepMmbl KOHGUrypauum He3KBMBANEHTHbIX 3NIEeKTPOHOB (4Ba

SMNeKTpoHa).

2. OcobeHHOCTM 3anOfNHEHUS ANEKTPOHHbIX KOHGUrypauum ana atoMoB Tabnuubl

MeHpgeneesa.

MpenogaBartenb

nodnuce pacwugposka nodnucu



YTBEPXOAIO

3aBeayowmin kapeagpor ONTUKM M CNEKTPOCKOMUN.

OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusmka
OucumnnnnHa_OcHOBbI aTOMHOM CEKTPOCKONUK

dopma obyyeHus OYHas

Bug koHTpons 3a4€T C OLIeHKON

Bua atTectaumm NPOMEXYTOoYHas

KoHTponbHO-U3MeputenbHbIn MaTepuan Ne 6

.20

1. TeprI MHOIO3J1EKTPOHHbIX KOHC*)I/IpraLI,Mﬁ HE3KBMBAJIEHTHbIX 3JIEKTPOHOB.

2. Noctpountb gnarpammy ['poTpuaHa gnga nuTus.

Mpenogaeartensb

nodnuce pacwugposka nodnucu

YTBEP>XOAIO

3aBeayowmin kapeagpor ONTUKM N CNEKTPOCKOMUN.

OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

Hanpaenexune noarotoBku / cneumansHocTb 03.03.02 - dusuka
Oucunnnnna_OcHOBbLI aTOMHOM CMEKTPOCKONNK

dopma 06yyeHus OYHas

Bug koHTpons 334€T C OLIEHKOW

Bua atTectaumm NPOMEXYTOoYHas

KoHTponbHO-u3meputenbHbin maTepuan Ne 7

20

1. Tepmbl KOHUIypaumin SKBUBaANEHTHbIX 3N1EKTPOHOB (cny4yan (L-S) — cBasn).

2. TlocTtpouTb gnarpammy 'poTpuaHa ansa HaTpus.

Mpenogasartensb

nodnuce pacwugposka nodnucu

YTBEP>XOAIO

3aBeayowmin kapegpor ONTUKM N CNEKTPOCKOMUN.



OB4nHHMkoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusmka
OucumnnnunHa_OcHOBbLI aTOMHOM CEKTPOCKONUK

dopma obyyeHus OYHas

Bug koHTpons 3a4€T C OLIEeHKON

Bua atTectauum NPOMEXYTOoYHas

KoHTponbHO-u3meputenbHbii MmaTepuan Ne_8

1. (j-)- cBA3b.
2. TepMmbl TéX anekTpoHoB (d,p,p).

Mpenogaeartens

rnodnuck pacuwugposka nodnucu

YTBEP>XOAIO
3aBeayowmin kapeagpor ONTUKN 1 CNEKTPOCKOMUN.

OBunHHMkoB O.B.
nodnuck, pacwugposka nodnucu

20

Hanpaenexune noagrotoBku / cneumansHocTb 03.03.02 - dusuka
Oucunnnnna_OcHOBbLI aTOMHOM CMEKTPOCKONNK

dopma 06yyeHus OYHas

Bug koHTpons 334€T C OLIEHKOW

Bua atTectauum NpoMeXXyTo4yHas

KoHTponbHO-U3MeputenbHbIn maTtepuan Ne 9

1. TMONHBLIN YrNOBOW MOMEHT aTOMOB. JHepreTuyeckue yposHU. CooTBeTCTBUE
mexay ypoBHsaMU (L-S)- u (j-j) — ceasamu. NpaBuno HenepeceveHus

2. ONeKTPOHHble KOHpUrypaumm anemeHToB Tabnuubl MeHaeneesa.

Mpenogaeartens

nodnuck pacuwugposka noonucu

YTBEP>XOAKO
3aBeayowmn kaceapor ONTUKM N CNEKTPOCKOMMUN.




OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

Hanpaenexune noagrotoBku / cneumanbHocTb 03.03.02 - dusuka
Oucunnnnna_OcHOBbLI aTOMHOW CMEKTPOCKONNK

dopma 06yyeHus OYHas

Bug koHTpons 334€T C OLIEHKOW

Bua atTectaumm NpoMeXyTo4yHas

KoHTponbHO-u3mepurtenbHbin maTepuan Ne10

1. MynbTunneTHoe paciiennenue. Npasuno JlaHge.

2. Tepmbl TEéX anekTpoHoB (d,p,p).

MpenogaBartenb

20

nodnuce pacwugposka nodnucu

YTBEP>XOAIO

3aBeayowmin kapeagpor ONTUKN 1 CNEKTPOCKOMUN.

OBuunHHUKOB O.B.

rnodnuck, pacuwugposka noonucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - Pusumka
OucumnnnmnHa_OcHOBbI aTOMHOM CNEKTPOCKONUU

dopma obyyeHus OYHas

Bug koHTpons 3324€T C OLIEeHKON

Bua atTectauum NPOMEXYyTOoYHas

KoHTponbHO-namMmeputenbHbin matepuan Ne 11

1. MynbTunneTbl B CNEKTpax.

20

2. lMpowvnntocTtpupoBaTb [lpaBuno HenepecevyeHuss ypoBHen pgns dp —

KOHpurypaumm, nonyyeHHbix ansa (L-S)- u (j-j) — ceasen.

Mpenogaeartens

nodnuck pacuwugposka nodnucu

YTBEPXOAIO

3aBeayowmn kaceagpor ONTUKM N CNEKTPOCKOMMUN.




OBuunHHUKOB O.B.

rnodnuck, pacuugposka noonucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusumka
OucumnnnnHa_OcHOBbLI aTOMHOM CNEKTPOCKONUU

dopma obyyeHus OYHas

Bug koHTpons 3a4€T C OLIEeHKON

Bua atTectaumm NPOMEXYTOYHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne_12

1. CnekTpbl Weno4HbiX anemeHToB. Anarpammel 'poTpuaHa.

2. Tepmbl TEéX anekTpoHoB (d,p,p).

MpenogaBartenb

20

nodnuce pacwugposka nodnucu

3aBeaytowmmn kacpegpon ONTmkK

YTBEP>XOAIO
N CNEeKTPOCKOMUN.

OBuunHHUKOB O.B.

nodnuck, pacwugposka nodnucu

Hanpaenexune noarotoBku / cneumansHocTb 03.03.02 - dusuka
OucumnnnnHa_OcHOBbLI aTOMHOW CIEKTPOCKONNUK

dopma 06yyeHus OYHas

Bug koHTpons 33a4€T C OLIEHKOMN

Bua atTectauum NPOMEXYTOYHas

KoHTponbHO-namMmeputenbHbin matepuan Ne 13

1. CnekTp atoma Bogopoaa. ToHKasa CTpyKTypa.

20

2. TepMbl HEBO3BYXOEHHbBIX 3NTEKTPOHHBLIX KOHPUIypaumin LWEeNOYHbIX

3NNeMEeHTOB.

MpenogaBartensb

nodnuce pacwugposka nodnucu

3aBeaytowmmn kacpegpon ONTmkm

YTBEPXOAIO
N CNEKTPOCKOMUN.




OBuunHHUKOB O.B.

rnodnuck, pacuugposka noonucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - dusumka
OucumnnnnHa_OcHOBbLI aTOMHOM CNEKTPOCKONUU

dopma obyyeHus OYHas

Bug koHTpons 3a4€T C OLIEeHKON

Bua atTectaumm NPOMEXYTOYHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne 14

1. MynbTunneTbl B cNeEKTpax.

2. Tepmbl TEéX anekTpoHoB (d,p,p).

Mpenogaeartens

20

nodnuck pacuwugposka nodnucu

YTBEPXOAIO

3aBeaytowmn kaceapor ONTUKM M CNEKTPOCKOMMUN.

OB4unHHMKoB O.B.

rnodnucsk, pacuugposka noonucu

HanpaeneHne nogrotoBku / cneumansHocTb 03.03.02 - Pusumka
Oucunnnnna_OcHOBbLI aTOMHOM CNEKTPOCKONWK

dopma obyyeHus OYHas

Bug koHTpons 334€T C OLIEHKOW

Bup attectaunm NPOMEXYTO4YHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne 15

20

1. CuctemaTtvka COCTOSIHMI SIEKTPOHOB B LEHTpanbHOM none. OneKTPOHHble
KOHbUrypaumm aTtoMoB pasnmyHbIX rpynn Tabnuusl MeHgeneesa.

2. TMocTtpouTb gnarpammy poTpuaHa ans numTus.

MpenogaBartensb

nodnuck pacwugposka nodnucu

19.3.2. KoHTpOnbHbIe BONPOCHLI NabopaTopHOro npakTukyma

1. (LS)-cessb.
2. (jj)-cessb.



MynbmurnnemH+oe pacuwernneHue.

Criekmpbl MHO203/1€KMPOHHbIX amoMos.

Cnekmp amoma eodopoda u 8000p0A0MOO0OHbIX UOHOS.

lNepuoduyHocmb pacronoXxeHusl 35IeKMpPOHO8 8 amomMax U amoMHbIe CIeKmpbl.
Ipacbuk Mosens

7. YposHu sHepauu u criekmp amoma astoMUHUS.

8. TlonyyeHue u pacwughposka criekKmpozpamMm amoma antoMUHUS.

9.

1

IRIESLIR

[pynnupoeka nuHul 6 cepuu.
0. BbiyucneHue 3ghgheKkmu8HbIX K8AHMOBbLIX YUCES U KBAHMO8bIX 0egheKmos
8EPXHUX ypoesHel cepudll.
11. OnpedeneHue npedenosg cepuli, 3¢hheKMUBHbIX K8BAHMOBbIX Yuces U
KeaHmMoe8bIx 0ehekmo8 OCHOBHO20 mepma asltoMUHUS.
12. BoiqucrnieHue nomeHyuarna UuoHuU3ayuu amoma astoMUuHUs U KoaghgbuyueHma
rnonspu3yeMocmu amoMHO20 ocmamka atoMUHUS.

Kputepum oueHku:

- OLleHKa «3a4YTEeHO» BbICTABMSAETCS CTYAEHTY, eCnv NONMHOCTbLI0 packpbITa
Tema, ohopMIneH OTYET, AaHbl NpaBUIbHbIE OTBETLI HA OCHOBHbIE BOMPOCHI Npwn
chade paboThl;

- OUEHKa «He 3a4yTeHO» BbICTaBMASETCSA CTYAEHTY, €Cnu OTYET He
NoAroTOBMEH, He MOJSIHOCTLIO packpbiTa Tema Ooknaga, He AdaHbl OTBEThl Ha
GonbLUyto YacTb BONPOCOB Npu caadve paboThbl.

19.4. MeTognyeckne Mmartepuanbl, onpepensiowue npoueaypbl OUEHUBAHUA 3HaHWUM,
YMEHMH, HaBbIKOB U (Unn) onbiTa [EeATENbHOCTU, XapaKTepusyruwux ITanbl
¢hopMmupoBaHMA KOMNETEeHLUN

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepuaylowas aTtanbl (OopMUPOBaHUA
KOMNETEHUMN B pamKax W3ydeHUs OUCUUNSIMHBI OCYLLECTBISETCSs B XOoA4e Tekywen u
NPOMEXYTOYHOM aTTecTauumn.

Tekywlaa atrectauunsa npoBogMTCH B COOTBETCTBMM C [lonoxXeHneM O Tekyllen atTectauum
oby4alowmxca no nporpammam Bbicwero obpasoBaHus BopoHEeXCKoro rocygapCTBEHHOrO
yHMBepcuTeTa. Tekywlaa atrecrtauus npoBoguTtcs B doopmax. YCTHOro onpoca (tpoHTtanbHas
Gecega); NUCbMEHHbIX pPaboOT (KOHTPOSibHbIE, BLINOMIHEHME MNPaAKTUKO-OPUEHTUPOBAHHBIX
3agaHun, nabopatopHble paboTbl, pedepaTbl); TecTupoBaHus. Kputepum oueHuBaHUA
npvBeaeHbl BbILLe.

lMpomexyToyHas aTTecTtaumsa npoBoauTCcAa B cooTBeTcTBuM € [lonoxeHuem o
NPOMEXYTOYHOW aTTecTauumn oby4varowmxcsi No nporpaMmmMam BbicLIEro obpasoBaHums.

KoHTponbHo-n3MepuTenbHble MaTepuarbl NPOMEXYTOYHOM aTTecTauum BkovaloT B cebs
TeopeTMyeckne BOMPOCbl, MO3BONAOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaAHWA U”
NnpakTUYeckne 3afaHusl, MO3BOMSOLWME OLEHUTb CTeneHb CHOPMMPOBAHHOCTM YMEHWUA WU
HaBbIKOB,

Mpy oLEHUBAHMMN UCNOMb3YOTCSA KONMMYECTBEHHbIE N KAYECTBEHHbIE LUKarbl OLEHOK. Kputepum
OLIEHNBAHMS NPVBEAEHbI BbILLE.

Mporpamma pekomeHgoBaHa HMC ¢busuyeckoeo akynbmema BI'Y

(HaumeHosaHue ¢hakyrnbmema, cmpyKkmypHo20 nodpasoesieHusi)

npotokon Ne 6 ot 20.06.2023 r.
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