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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

OcBoenne komnerenuuit (OIIK-1,2,3, TIK-3) B mpouecce M3y4yeHHUs CIEKTPOB M 3IJIEKTPOHHBIX
CTPYKTYp aTOMOB M MOJIEKYJI M (DOPMUPOBAHHE y CTYJIEHTOB LIEIOCTHOIO IPEJCTABICHUSA O SIBICHUSAX U

Mpoleccax, OTHOCSIINXCS K JAHHOMY pa3zielry PU3nKH.
3agaun:

N3yueHne npuiiokeHN KBAaHTOBOM MEXaHHUKH K (PU3MKE aTOMOB M MOJIEKYJI, a TaK)Ke mpuoOpeTeHue

HAaBBIKOB PCIICHUA 3a1a4 110 HaHHOﬁ JUCHUITIIMHC.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuriuHa OTHOCUTCS K OOs3aTEIbHBIM JUCHUIIMHAM (MOJYJISIM) BapHaTHUBHON dacTu Oioka 1

«Aucuumnunel (MOTyIIN)»

[TpepexBu3uthl nuctutuiuHbl: b.1.B.14 Amomnas ¢usuxa, b.1.5.16.4 Teopus eeposmmuocmeri u
mamemamuyeckas cmamucmuxa, b.1.5.21 Keanmosas mexanuka, b.1.B.O/[.3 Cneyuanvhwviii ¢pusuyeckutl

NPAKMUKYyM

[ToctpexBu3uThl auctuiuiuael: b.1.B.0/].3 Cneyuanvuwiii gusuuecxkuti npaxmuxym, b.1.B.J[B.4.2
OcHnoguvl monexynaprol snekmporuku u gomonuxu, b.1.B.J/[B.5.2 Cospemennvlie mamepuanvl ¢ MUKpo u

HAHOCMPYKMYpPOU

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

HJ'IaHI/IpyeMBIG PE3YyIbTaThl 06yquI/151 MO0 JUCHUIIIIMHEC, XapaKTCPHU3YIOIHEC

sTarnbl HOpMUPOBAHMS KOMIETCHINH

(DOpMI/IpyeMBIG KOMIICTCHII UK

3HaTh:

- OCHOBHBIC pa3J¢CJibl ATOMHOM (I)I/ISI/IKI/I,

- OCHOBHBIC HpI/IH]_[I/IHBI KBaHTOBOﬁ MEXAaHUKH,

- IPUJIOKEHUS] KBAHTOBOM MEXaHUKH K (PU3HKE aTOMOB M MOJIEKYT;
YMeTh:

- IPUMCHATHb TCOPETUUCCKUC 3HAHUSA K PEIICHUIO IPAKTUYCCKUX 3a/iay;
Baajaers:

- TEPMUHOJIOTUEN, UCTIOJIb3YEMOW B KBAHTOBOM MEXaHUKE;

- HaBBIKAMU TTIOMCKA U CHCTEMaTH3aIuu HH(HOPMAITUH 10 U3y4aeMoi
JTMCLMITIINHE.

OIIK-1 cnocoOHOCTBIO K
OBJIAICHUIO 0a30BBIMU
3HAHUSIMU B 00J1aCTH
MATCMATHUKHU U €CCTCCTBCHHBIX
HaYK, UX UCIIOJIb30BaHUIO B
npo¢eCCHOHAIBHON
JIeITEIIbHOCTH

3HaTh:

- TEPMUHOJIOTHIO, UCTIOJIb3yeMYIO B (DU3HMKE aTOMOB U MOJIEKYT,

- OCHOBHbIE UICTOYHHMKH Y4eOHOI 1 HayuyHOU MH(OpMALIUU 11O TaHHOU
JUCLUIITINHE.

YMmerb:

- HaXOAUTh MH(OPMAIUIO B UHTEPHET-peCcypcax.

Baajaerb:
- HaBBIKaMU PabOTHI C HAYYHBIMU MEPUOTUYECKUMU U3TAHUSIMHU.

OIIK-2 cnocoOHOCTBIO
CaMOCTOSITENIbHO MPUOOPETATh
HOBBIC 3HAHUA, I/ICHOJ'II)?;YSI
COBPEMEHHBIC
o0pasoBartenbHbIE U
WH(OPMAIIMOHHBIE TEXHOIOTUU

3HaTh:

- 0COOEHHOCTH aTOMHBIX U MOJIEKYIISIPHBIX CIIEKTPOB,;

- METOAbI pacqua BHepFeTI/IquKI/IX COCTOSIHI/II\/'I aTOMOB U MO.]'IeKy.]'I.
YMeTh:

- FPaMOTHO M3JIarath yueOHbIH MaTepra 1o U3y4yaeMoi TUCIUIUINHE;

OIIK-3 criocoGHOCThIO peiaTh
CTaHJapTHBIE 33/1a4YH
po¢eCCHOHATBHON
JeSITEIbHOCTH HAa OCHOBE
MH(OPMallMOHHON 1




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl GOPMUPOBAHUS KOMITETEHITUI

DopmMupyeMbIE KOMIIETEHLIMU

- QpTYMEHTHPOBAHHO BBIPAXKaTh CBOIO MO3HIHUIO 110 ITpodieMam
npoeCCUOHATLHOMN 1EATEIHOCTH.

Baaners:

- Ipu€MaMu BCACHUA TUCKYCCUU,

- IpUeMaMH PeLIeHUs CTaHJapTHBIX 3a/1a4 10 (PH3UKE aTOMOB M MOJIEKYIL.

oubmmorpaduaeckoit
KYJIBTYpPBI C IPUMEHEHHEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C Y4eTOM
OCHOBHBIX TpeOOBaHUI
HH(pOpMaAITMOHHOM
0e30macHOCTH

3HaTh:

- maket Microsoft Office.

- IPUKJIAJIHBIC TPOTPAMMBI JIJI1 MAaTEMAaTUUYECKUX PACUYETOB.

YMeTh:

- MI0JIb30BAThCS MPUKIAAHBIMU TPOTpaMMaMU JJIsl MATEMaTUYECKUX
BBIYHCIICHUI;

- UCTIOJIb30BaTh MYJIbTUMEIUNHBIE CPEICTBA ITPHU TIOJITOTOBKE COOOIICHU I
H JTIOKJIAJIOB.

Baanersn:

- METOJIUKOW PabOTHI C TEKCTOBBIMH U T'paUUECKUMHU PEIAKTOPaMHU Ha
KOMIIBIOTEPE.

[1K-3 B1agenuem
KOMITBIOTEPOM Ha YPOBHE
OIIBITHOTO IOJIB30BATEIA,
MIPUMEHEHHUIO
WH(pOPMAITMOHHBIX TEXHOJIOTHUMA

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO61mast TpyA0EMKOCTh AUCLHUILIMHBI COCTaBIAET 3 3a4eTHbIX equHuIl (108 akageMuueckux 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 4acOB
7 cemecTp BCETO

OO0masi Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 34,25 34,25
Jlexmum (J1) 18 18
[Tpaktuueckue 3ansatus (I113) 16 16
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75

- npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuana u mamepuana
VUeOHUKO8 U YUeOHbIX NOCOOULL;

- N0020MO6KA K NPAKMUYECKUM 3AHAMUAM;

- 10020MOBKA K PYOEI’CHOMY KOHMPOJIO.

Bua utorosoro KoHTpoJIA (3auer, IK3aMeH, 11 depeHIMPOBAHHBII aud. 3au4.

3a4er)

Paznensl nMCIUIIIMHBL, U3y4aeMbl€ B 7 CEMECTpE

KommuecTBo vacoB
Ne HanmeHnoBanue pa3nenon ayrutopras BHEAy/l.
pasnena BCETO pabota

T 13 | P pabota
1 OnHoBaJIEHTHLIE ATOMBI 26 4 4 18
2 MHOr03J1€eKTPOHHBIE aTOMBI 28 6 6 18
3 ATOM B 3JIEKTPOMarHMTHOM MOJIe 26 4 2 18
4 DeMeHTapHasi TEOPHsl IBYXaTOMHBIX MOJIEKYJI 28 4 4 20




KommuectBo yacos
Ne HanmMenoBanwme pasnenoB ayautopHad BHeay/I.
paszena BCETO pabota 6
7| 03 | e | PaPore
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 Cogepxanme pa3iejioB IUCHUNIMHBI

1 OaHoBaJIEeHTHBIE ATOMbBI

JIBMKeHHE 3JICKTPOHA B KYJIOHOBCKOM IOJIE€ sApa. YPOBHU SHEPrUU 3JICKTPOHA B CIydae TOYCYHOTO Sjpa.
[lompaBku Ha KOHEYHBIE pa3Mepsl siApa. BomHoBble ¢GyHKIMH. CHEeKTpsl BOAOPOIONOAOOHBIX aToMoB. Omeparop
CIUH-OPOUTAILHOTO B3aUMOJICHCTBHsI. ATOM BOJIOPOJa C YYETOM CIIMHA JJICKTPOHA. TOHKAas CTPYKTypa aTOMHBIX
ypoBHe#. CIIEKTPHI MIETOYHBIX METAJLIOB.

2 MHOro31eKTPOHHbIE ATOMBI

ToxnecTBeHHble YacTULbl. CHMMETPUYHBIE U AaHTUCHUMMETPHUYHBIC BONHOBBIC (QyHKUMH. [IpuHumn Ilaymu.
DHeprus OCHOBHOTO COCTOSIHUS aToMa Tenus. Bo30ykIeHHbIe COCTOSIHUS: OpTOreNuii 1 naparenuii. OOMeHHas SHep-
rust. CHHITIETHBIC W TPUIUIETHBIE YPOBHHU 3Hepruu. CamocoriacoBanHoe noise. OgHodactuyHoe npubmmkenue. Cu-
creMa ypaBHeHHH XapTpu-Doka 1jisi onpeeieHusi 0JHOAICKTPOHHBIX BOJIHOBBIX (YHKIMHA U SHEpruid. Y4er Koppe-
JMAUMA B ABWOKEHHUH 3JeKTpoHOB. Cratuctuueckuit meron Tomaca-depmu. [lepmonnueckas cuctema MeHnerneena.
CocrosiHue 31eKTpoHOB B atroMe. CriekTpaibHble TepMblL. [IpaBuia XyHaa.

3 ATOM B 3JIEKTPOMATHUTHOM HOJI€
[pocroii n cnoxHbIi d3QQexTsl 3eemana. JInHeHbIN 1 KBagpaTHUHBIH dp ekt Ll Tapka.
4 DyieMeHTapHAas TEOPHsl IBYXaTOMHBIX MOJIEKY.JI

Teopust aanabaTHuecKOro NpuOIIKEHNUA. DJIEKTPOHHbIE, BpalaTreibHble U KojleOaTenbHble COCTOsIHUA. Mo-
nexyia Bojopoza. Kiaccudukaius 3J1eKTpOHHBIX cocTOsHUE. CBsI3b MOJIEKYJISIPHBIX TEPMOB C aTOMHBIMHU. CIIEKTpPHI
IBYXaTOMHBIX Mojekys. [Ipuauun @panka-Konnona. loHHas 1 KoBaJleHTHAS CBA3H.

4.3 [lpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3anaTus Tema
paszgena 4acoB
1-2 1 [ToBTOpEHME MaTEMaTHYECKOIO anmnapara KBAaHTOBOM MEXaHHKH. 4

Pemenue 3a1a4 ¢ Ucnosib30BaHUEM PaiiaIbHBIX BOJTHOBBIX
(GbyHKIUH BOJOPOJONOI0O0HBIX AaTOMOB.

3-5 2 Haxosxaenue sHepruii 0CHOBHOTO U IEPBOTO BO30YKIEHHOTO 6
COCTOSIHUHM aToMa C JIByMsl 3JIEKTPOHAMHU BapUaIllHOHHBIM METOJIOM
Y 110 TEOPUHU BO3MYIIICHUM.

Pemrenue 3a1a4 Ha COCTOSIHUE JIEKTPOHOB B aTOME, HAXOXK/ICHUE
TEPMOB JUTS Pa3HBIX AIEKTPOHHBIX KOH(UTYpAITHii.

6 3 Pemrenue 3a1a4 Ha a3@dexTs! 3eemana u llltapka. 2

7-8 4 BpamarenpHbie, KonebaTenbHbIE U JIEKTPOHHBIE COCTOSHUS 4
JIByXaTOMHBIX MOJIEKYJ. MoJIeKyIsipHbIe CIEKTPHI.

Hroro: 16




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. I'puropwes, FO.M. ®usuka aroma U aTOMHBIX sIBICHUN : yueOHOe mocobue / KO.M. ['puropbes,
N.C. Kerukun ; CeBepo-Boctounsiii ¢genepansubiii yauBepcutrer umenn M. K. AmMmocoBa. - Mocksa :
dumsmariur, 2015. - 367 c. : wi., cxem., Tabn. - bubmmorp.: c¢. 361. - ISBN 978-5-9221-1605-3 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=457657.

2. 3BekoB, A.A. CriektpooToMeTpHs B yIbTpa(HOIeTOBON M BUAUMON oOnacTsax. Teopernueckue
OCHOBBI M MPUJIOKECHHS IS DJIEMEHTHOT'O aHaiau3a . yuyeOHoe mocobue / A.A. 3BexoB, A.B. Kanenckuii ;
MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu, DenepalibHOE TOCYAapCTBEHHOE
OroxkeTHOEe 00Opa3oBaTellbHOE YuUpek/ieHHue BbIicuiero ooOpazoBaHus «KemepoBckuii rocynapcTBEHHBIN
yauBepcuteT». - Kemeposo : KemepoBckuii rocympapcTBennsiii yausepcurer, 2016. - 113 c. : nn. - ISBN
978-5-8353-2044-8 ; To xKe [D5eKTpOHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481648.

5.2 lomosiHUTeIbHAS JIUTEPATYPA

1. JTannay, JI. [I. Teoperndeckas ¢pusuka [Tekcer] : B 10 1.: yue6. mocodbue st By3oB / JI. [1. Jlannay,
E. M. JIudmmui . - M. : ®usmaraut, 2001. T. 3 : KpanToBas MexaHuka (HEPEIATHBUCTCKAS TEOPHs).- D-¢
u3n., crep. -, 2001. - 808 c.

2. l'ompiman, .M. CoopHuk 3amau o kBaHToBoW Mexanuke / M.W. I'onpaman, B.JI. KpuBueHKOB ;
nox pen. b.T. efinukmana. - Mocksa : ['oc. u31-Bo TexH.-TeoperT. juT., 1957. - 274 ¢. : . - ISBN 978-5-
4475-1976-6 ; To xe [Dnexrponnslit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=257398

3. Uponos, U. E. 3amaun no obmeit ¢pusuke [Tekcr] : yuae6. mocodbue mist By3os / U. E. Uponos.- 4-¢
u3 ., ucnp. - M. : Jlaboparopus 6a3oBbix 3HaHu#, 2001. - 432 ¢. : wn - ISBN 5-93208-044-2.

4. Cobenpman, .M. Breaenne B Teopuio atomubix crektpoB / M.U. CoGenbman. - Mocksa :
locynapcTBeHHOE U3AATENBCTBO (U3MKO-MaTeMaTHuecKoil nureparypsl, 1963. - 643 c. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=474158.

5.3 llepuoanueckue u3gaHusi

1. KypHan 3KcniepuMEHTaJIbHONM M TEOPETUYECKOM (HU3MKM : KypHal. - M. : AxaaeMU3IaTHEHTP
"Hayka" PAH, 2016.

2. Ycnexu ¢puznueckux Hayk : KypHall. - M. : ArentctBo "Pocneuats", 2016.

3. OnTuka u ciekTpockonus : )xypHai. - M. : Akanemusaaruentp "Hayka" PAH, 2016, 2017, 2018.

5.4 UnTepHeT-pecypcsbl

1. www.ph4s.ru - ®usuka cTyaeHTam u mkoibHuKaM. O0pa3oBaTenbHblii poekT A.H. Bapruna,
MHUODU.

2. http://kvant.mccme.ru/ - Hayano-nonymspHblii (U3MKO-MaTeMaTHIecKuii xKypHan «KBaHT».

3. http://www.physbook.ru/ - DnekTpoHHbIe Y4eOHUKH U KypHAIBI IO (DPU3UKE.

4. https://openedu.ru/course/ - «OTkpbeIToe obpasoBanue», Karamor kypcoB, MOOK: «KBanTtoBas
buzukar.
5. http://www.jetp.ac.ru/cgi-bin/r/index - XKypHan sxcriepiMeHTaIbHON U TEOpEeTHYECKOH PU3nKH.

6. https://ufn.ru/ - Ycnexu ¢pusndeckux HayK : )KypHall.

5.5 IIporpammHoe obecmnedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAHHBIX W HMHG(OPMAIMOHHBIE
ClIpaBOYHbLIC CHCTEMbBI COBPEMEHHBIX I/IH(l)OpMaIII/IOHHLIX TEeXHOJIOT Uil

1. Onepanunonnas cucrema Microsoft Windows.
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2. ITaket Hacronpubix nmpuiaoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access).

3. MuTerpupoBatHasi CHCTEMa PEIICHUS MATEMATHIECKUX, HH)KEHEPHO-TEXHUYECKUX U HAYYHBIX 3a-
nay PTC MathCAD 14.0.

4. American Institute of Physics [DnekrponHblii pecypc] : pedepatuBHas 0a3a naHHBIX [
Awmepukanckuii uactuTyT (usuku (AIP), AIP Publishing. — Pesxxum mocryma : https://www.scitation.org/, B
nokanbHO# cetu OI'Y.

5. SCOPUS [Daekrponnsiii pecype] : pedeparuBHas 6a3a maHHbIX / Kommanus Elsevier. — Pexum
noctyna: https://www.scopus.com/, B tokanbHoit cetr OI'Y.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI

Y4eOHble ayAUTOPUU AJsl TPOBEACHHS 3aHATUH JIGKIMOHHOTO THIIA, CEMUHAPCKOTO THIIA, IS
IIPOBE/ICHUS] TPYIIOBBIX M HMHIMBHIYaJbHBIX KOHCYJIBTAI[MM, TEKYLIEro KOHTPOJSA M IPOMEXYTOYHOM
aTTecTaluu.

AyIuTOpUH OCHAILEHBI KOMIUIEKTaMH YYEeHUUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMH O0yUYCHHUS,
CITy>KaIlMMU JIJIs1 TIPEeICTaBlIeHHs yaeOHOH HH(OpMaIuy OOIBIION ayUTOPUH, YI€OHBIMU IIAKATaAMU.

[Tomermienue A caMOCTOATENbHOM pabOThl 00YYaIOLINXCSl, OCHAILIEHHOE KOMIIBIOTEPHON TEXHUKOM,
NOJKIIOYeHHOW K cetu "HMHTepHer", m obecredeHneM JJ0CTyma B DIIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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