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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJIbTATHI OCBOCHUSA NUCHUIIJIUMHBI (MOI[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

— OIlIK 2 — Cnoco0OeH mpoBOIUTh HAYYHBIE HCCIIEI0BAHUS (PU3NUECKHX OOBEKTOB, CUCTEM
U TIPOIIeCcCOB, 00padaThIBaTh U MPEACTABIATH IKCIIEPUMEHTAIbHBIEC JaHHBIE.

— IIK 1 — CnocobeH mpoBOAWTH HAy4HBIE HMCCIIEIOBAaHUS B BBHIOpaHHON oO0JacTH ¢
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK 2.2 — AHanu3upyeT U MHTEPHPETUPYET SKCIEPUMEHTAIBHBIE U TEOPETHUECKUE
JaHHBIC, MOJYYEHHBIE B XOJI€ HAYYHOTO HCCIeNoBaHMs, 0000IIaeT MOJTYYCHHBIE Pe3yJIbTAThI,
(dbopMynupyeT HayuHO 0OOCHOBAHHbIE BBIBOJIbI 10 PE3YJIbTaTaM MCCIIEIOBAHMUS.

HIIK 1.1 - CoOupaer u aHaIuM3UpyeT HAYYHO-TEXHUYECKYIO HHQOpPMAIUIO IO TEMe
uccle0BaHusl, 0000111aeT HayyHble JAHHbIE B COOTBETCTBHUH C 33JJauaMU UCCIIEJOBAHMUS.

2. 3agauy 0CBOEHMS JUCHHUILINHDI

— OcBOWTH TOHATHHHBIN anmapaT U METO bl aHATTN3a 3JIEMEHTAPHBIX TPOIECCOB B ILIA3Me.

— HayLII/ITBCSI HpI/IMCHflTB HOHSITI/If/iHI)Iﬁ annapaT U METOIbI BJ'ICMCHTapHI)IX HpOHeCCOB B
TIa3Me IS PeIIeHUs MPAKTUYSCKUX 3a/1a4 MPOPECCHOHATBHON JAeITeTLHOCTH.

3. MecTo qMcHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Juctunnuna otHOCUTCS K biioky 1 «/lucuumimnHb! (MOTyH)».
JlucrunauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelIbHOM MporpamMmbl, (HOpMHUPYEMOt
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPEIaraeTcs 00yJaromuMcs Ha BIOOD.

4. Cemectp(bl) ocBOeHUA U popma(bl) IPOMEKYTOUYHON ATTECTANMH 1O TUCUUIJINHE

Cemectp 5, 3auer.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIMHBI

JI;1s1 ycrenmrHoro OCBOCHUS AUCIMIUIMHBI TPEOYIOTCS KOMIETEHITNH, COPMHUPOBAHHBIE B
X0J1e OCBOCHHSI 00pa30BaTEIIbHBIX MPOrPaMM MPEIIIECTBYIOIIETO YPOBHS 00pa30BaHUsI.

JInsi  yCHemrHOro OCBOCHMSI JUCHMIUIMHBI TPEOYIOTCS pe3yJbTaThl OOYyYCHHS I10
CIIeNYIONUM JUCIUIUIMHAM: MatemaTudyeckuii aHaim3, JIuHeliHas anreOpa W aHaJIUTHYECKas
reometpusi, Juddepennnanbupie ypaBHeHus, Teopus (QyHKIIUH KOMILIEKCHOTO IEPEMEHHOTO,
Ob6mas ¢usuka, Knaccuyeckas Mexanuka, KBaHTOBas mexaHwka, MeTOabl MaTeMaTHYECKON
bu3uKH.

6. SI3bIk peanuzanuu

Pycckuii

7. O0beM AUCHUITIMHBI (MOIYJIA)

OO61as TpyA0eMKOCTh AUCHUILIMHBI COCTABISET 2 3.€., 72 yaca, U3 KOTOPbIX:
— nexknuu: 16 4.;

—IIpaKTUYECKUE 3aHATUA: 16 U.

B TOM YHCJIE PAKTHYECKasi MOArOTOBKa: 16 u.

O06beM caMOoCTOSTENBHON PabOTHI CTYACHTA ONpeieNieH Y4eOHBIM TIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. Ilpenmer kypca.
Henp, 3anaun u cTpykrypa Kypca. HekoTopbie MOHATUS U COOTHOUIEHUS.



Tema 2. OCHOBBI BEKTOPHOM MOJIeTU aToMma, 1uarpaMmmsl ['porpuana.

Tema 3. DnemeHTapHbIe TpOIECCHl B TUIa3Me, oOmiee omwmcanue. Kiaccudurarms
IIPOLIECCOB.

Tema 4. Ynpyrue nporiecchl.

lMazoxkuHeTHYECKNE CTOJIKHOBEHHS, CTOJIKHOBEHHUS JIEKTPOHOB C TSKEJIBIMU YacTHUI[AMH,
KYJIOHOBCKHE B3aUMOACHCTBUS. Pe3oHaHCHas nepe3apsika.

Tema 5. Heynpyrue nporeccsl, o01iee onmcanue.

[IpencraBnenne  mporeccoB,  Merox — MoauduumupoBaHHoro  audQdy3uOHHOTO
MPUOIVHKCHHUSI, TIOHSITHE PABHOBECHBIX MTPOIIECCOB.

Tema 6. Heynpyrue nporieccol ¢ y4acTUeM JIETKUX U TSHKEIIBIX YaCTHIL.

Bo30yxaenue u 1eBo30yKJIeHUE aToMa ICKTPOHHBIM yaapoM. [Ipsimas woHW3amus u
TpoiiHas pekoMOuHaus. CTyreH4yaras MOHU3aIHsI.

Tema 7. Bnusinue Buga ®POD Ha KOHCTaHTHI MPOLIECCOB.

Tema 8. Heynpyrue cTONKHOBEHHUS TSHKETBIX YACTHII.

Kputepuiit Meccu. Bo30yxnenue u neBo30yxeHue aToMoB U Mosiekyid. Monuzamnus u
TpeXyacTU4YHasi pEeKoMOWHaIus. AccolMaTWBHAs HMOHM3AIUs U JIUCCOIMATUBHAS
pexomOuHanus. Konsepcus. Tepmoaucconuarusi.

Tema 9. DnemeHTapHbBIE TPOIIECCHI C U3TYUYECHUEM.

TopMorxeHue 5IEKTPOHOB Ha aroMax M HWoHaX. DOTOMOHM3AIMA W H3IIydaTelIbHast
pexkoMOuHanust. COHTaHHOE U WHIYITUPOBAHHOE U3TyUYCHHUE.

Tewma 10. [Ipununanue 3J1€KTPOHOB K aTOMaM M MOJIEKYJIaM.

®otonpununanue. [Ipununanue B TPOMHBIX CTOJNKHOBEHUSX. [Ipunnnanue K CIOKHBIM
MoJieKyJaMm. JuccounatuBHOe NMpUIMIIaHue.

Tema 11. OcBoOOXI€HNE PITEKTPOHOB U3 OTPUIIATEITHHBIX HOHOB.

Otnunanve B pe3yJbTaTe CTOJKHOBEHUS C AyieKTpoHaMu. OTiHIaHue BCIEICTBUE
CTOJIKHOBEHUS C aTOMaMH U MOJIEKYJIaMHU.

9. Tekymmii KOHTPOJIb MO TUCHUIJIMHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE TMPOBOIAUTCA IIyTEM KOHTPOJSI IMOCEIaeMOCTH,
ONPOCOB MO JIEKIIMOHHOMY MaTepuaiy, IpOBEACHUsS KOHTPOJIbHON paboThl M (PUKCHpYyeTCs B
(hopMe KOHTPOJIbHOM TOUKH HE MEHEE OJIHOTO pa3a B cemecTp. OLieHOUHbIE MaTEPUAJIbl TEKYIIErO
KOHTpoOJIA pa3MenieHbl Ha caiite TT'Y B pasznene «Mubopmarius 06 00pa3oBaTeIbHON MPOrpaMMes
— https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok nmpoBeeHUsI U KPUTEPHH OLCHUBAHUSA POMEKYTOYHOI aTTeCTALMH

3ader B 5 ceMecTpe MPOBOJUTCS B MUCHbMEHHOHN (opMe MO dK3aMEHAIMOHHBIM OUJIeTaM.
[IponomkutensHOCTD 3a4eTa 1,5 yaca.
OueHouHble MaTepuaibl ISl TPOBEICHUS MPOMEKYTOYHOM aTTeCTallMM pa3MEIleHbl Ha caiTe
Ty B paszene «udopmanus 00 o0pa3oBaTenbHOI MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOIUIECKOE 00ecIIeueHne

a) DNEeKTPOHHBIN y4eOHBIN KypC MO AUCHUILIMHE B JIEKTPOHHOM YHUBepcutete « Moodle»
- https://moodle.tsu.ru/course/view.php?id=2425

0) OrleHOUHBIE MaTepHallbl TEKYNIEro KOHTPOJSI M MPOMEKYTOYHOW aTTECTAllMH IO
muciurmuae (https://www.tsu.ru/sveden/education/eduop/).

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha 3a4CT:
1. aﬂeMeHTapHLIe IMPOLCCCHI. 3akoH COXPAHCHUS SHEPIUU JJI SJICMCHTAPHBIX IPOUECCCOB.


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=00000
https://www.tsu.ru/sveden/education/eduop/
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OddexTrBHOEC ceyeHHME CTONKHOBEHHs. YacTora cTONKHOBeHWH. CpemHss UIHMHA
cBOOOHOTO TIpodera.

. CxopocTh IpOTEKaHHs 3JIEMEHTAapHBIX IpoueccoB. KoHcTaHTa ckopocTH mporecca.

[IpuHIHMI ETAIBHOIO PABHOBECHSL.

4. OyHKIUS pacnpeeseHUs YacTHI B TUIa3Me 110 CKOPOCTSAM U 3HeprusiM. OcoOeHHOCTH
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¢dopmupoBanus OP 31eKTPOHOB B IJI1a3Me ra30BOro paspsijia.

. AuddepennnanbHoe, TOTHOE U TPAHCTIOPTHOE CEUEHUS YIIPYTHUX COYAApSHHM.
. CTOJIKHOBEHHE 3JIEKTPOHA ¥ aTOMa/MOJIEKYJIbl. MOIeNb yIPyTruX MIapoB.

. Dddext Pamzayapa.

. Yrpyroe B3auMOJEHCTBUE IEKTPOHA C HOHOM.

HpeiipoBoe aBmwKeHHE, MOABMKHOCT. Cilydail ManbIX 3JEKTPHUYECKUX TTOJEH.
[TpoBoarMOCTh €1a00- ¥ TTOJHOCTHIO HOHU30BaHHOH TuT1a3Mbl. Dopmyna Criuriepa.
HpeiidhoBoe aBmxkeHHe, MOABMKHOCTh. Ciydall CHJIBHBIX 3JEKTPUYECKUX IOJIEH.
AHOMaJIK B 3aBUCHMOCTH CKOPOCTH Jipeii(a OT HaNpsKEHHOCTU IEKTPUUECKOTO
OIS
HenpepriBHOE ycKOpEeHHE 3JIEKTPOHOB B rase.
Hudbdysnonnoe aeuxenue. AmounosnspHas muddysus.
WNonuzanus u Bo30yXIeHUE B IJIa3Me.
Wonuzanus B CTOIKHOBEHUSIX C 3JIEKTPOHAMU M3 OCHOBHOT'O COCTOSIHUSL.
CryneHuaTasi HOHU3AlUs B CTOJIKHOBEHUSX C JIEKTPOHAMHU.
HNonunzanus npu CTOMKHOBEHUU OBICTPBIX TsDKENBIX yacTuil. Kputepuii Meccu.
Bo30yxaeHue 351eKTpOHHBIM yIapoM.
Y napel BTOporo poaa. MeractaOmiIbHbIC U PE30HAHCHBIE COCTOSHUS.
Tymenue Bo30yKI€HHBIX aTOMOB B COYJIaPEHUSX C IJIEKTPOHAMHU.
Tymenune B0o30y)KIE€HHBIX YacTUI[ MPHU COYIJAPEHUSX C aTOMaMU U MOJEKyJaMHu.
Oddext [lennnnra.
[Tepezapsiaka. orononuszanus.
[Ipoueccnl ¢ yuactueM tpéx yactuu. @opmyna Tomcona.
KonBepcusi aToMapHBIX WOHOB B MOJEKYJSIpHBIC. B030yKIeHWe Mpu TPOMHBIX
COyJapeHHUSIX.
[Ipoueccel, mpoTekaromue yepe3 00pa3oBaHue JOIT0KUBYIIETO COCTOSHHUSL.
MexaHu3Mbl HOHHO-MOJIEKYJISIPHBIX PEAKIUI.
PekoMOuHanust SJIEKTPOHOB M HOHOB B Iula3Me. PexomOunupyromas /
MepeoXyIaxIeHHas I1a3Ma.
Pagnanyonnas ~ pekoMOMHALKA. PekomOunanust  yepe3  oOpazoBaHue
aBTOMOHU3ALIMOHHOIO COCTOSIHUS. J{MaNIeKTpoHHAs peKOMOUHAIIHS.
PekoMmOunHaimst  uyepe3  oOpa3oBaHHME€  aBTOMOHH3ALIMOHHOTO  COCTOSIHUSL
JucconmaTuBHAs peKOMOMHAIHS.
TpoitHast pekoMOMHALIMS AIEKTPOHOB U HOHOB.
DHeprusi CpoACTBAa aTOMOB M MOJIEKYJI K 3JE€KTpOHY. Buabl mpoleccoB npuiannaHus
3JIEKTPOHOB K HEUTPaAJIbHBIM YacTUllaM. DOTONPUINIIAHHE.
JlucconmaTUBHOE NPUITMIIAHKE IEKTPOHA K MOJIEKYJIE.
OO6pazoBaHue OTPUIATEIBHBIX HOHOB B TPOHHBIX CTOJKHOBEHHUSX C MOJICKYJaMH.
[Ipununanue 31eKTPOHOB K CJI0KHBIM MOJIEKYJIAM.
PekoMOMHAIMS TONOXKUTENBHBIX U OTPUIATENBHBIX WMOHOB. Pacmaa mnmasMbl mpu
HaJIM4YUH 3JIEKTPOOTPULIATETILHON PUMECH.

B) MeTronuueckue yka3aHus 10 OpraHU3ally CaMOCTOSITEIbHONU PabOThl CTYAEHTOB.
CamocrosrenbHas paboTa CTyIeHTa BKIIIOYAET:
— yrayOjieHHOe TeOpeTHYeCKOe M3Y4YEeHHE DPa3/iesIoB Kypca MpU MOJArOTOBKE K JIGKIMOHHBIM U
MPAKTUYECKUM 3aHSATHUSIM;
— MOJTrOTOBKY K OOCYXJEHHUIO MaTepuaia, B TOM YHCJIe CaMOCTOSATENbHBIA MOMCK HEOOXOIUMBIX



MCTOYHHUKOB MH(OPMAIINH, BKIIOYas HAyYHO-00pa3oBaTelbHbIE pecypchl ceTu MHTepHeT;
— TIOArOTOBKY K 3a4eTy.

Nk

—

9.

12. Ilepeuenn yueOHOI TuTEpPaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEepaTypa:

bubepman JI. M., BopobOser B. C., fxybos M. T. / Kuneruka HepaBHOBECHOM
HU3KOTeMITepaTypHou tia3mel // Mocksa: Hayka, 1982. — 375 C.

I'pum I'. / Criextpockomnus miasmel / MockBa: Atomuzaar, 1964.

1O. I1. Paiizep. / ®usuka razooro paspsaa / Mocksa: Hayka, 1987.

C. bpayH / DnemeHTapHBIC TTPOIIECCHI B Ta30BOM paspsie // MockBa: Atomuznart, 1961.
I'. @. IpykapeB / CTOTKHOBEHUS 2JIEKTPOHOB ¢ aTOMaMU 1 MoJiekysnamu // Mocksa: Hayka,
1978.

[Tna3zma B nmazepax / [ox pen. JIx. bexedu // MockBa: Atomuzaat, 1982

bubepman JI. M., Hopman I'. 3./ HenpepbiBHBIE CTIEKTPBI ATOMHBIX I'a30B U IJ1a3Mbl// YCII.
®uz. Hayk., 1967. T. 91. Bein. 2. C. 193-246.

®upcos O. b. / Topmo3Hoe u3nyueHue MeIJICHHbIX 3JIEKTPOHOB HAa HEUTPAJIbHBIX aTOMax
/I KypHan skcriepuMeHTalIbHON U Teopetnueckoil ¢usuku. 1960. T. 39. Beim. 6(12).
C.1770-1776.

b. M. CmupnoB / Monb! 1 Bo30y>k/1eHHbIE aTOMBI B 11a3Me // MockBa: Atomusnart,1974.

10.C. 3. ®pum / Onrtuueckue crekTpsl aroMoB // MockBa: ®dus-mar. JIutepatypa, 1963.
11.AnexkcanapoB U. A. u ap. / BriusHue >7I€KTpOH. — 3JIEKTPOHHBIX CTOJKHOBEHUH Ha

KMHETUYeCKHE KOA(P(UIMEHTHl 3JEKTPOHOB B IUIa3Me HWHEPTHBIX razoB // JKyphan
texunueckoit uzuku. 1980. T. 50. Bem. 9. C.481.

0) TOTIOJIHUTENbHAS JTUTEpaTypa:

1.

2.

3.

Kaca6oB I'. A., Emucees B. B. / CriekTpockonuueckne TaOJIUIIb 1711 HU3KOTEMIIepaTypHOI
mia3smel // MockBa: Atomu3nar,1971.

JI. A. Baiiamreiin, . . CoGenpman, E. A. FOkoB. / Ceuenust BO30y»XJeHUSI aTOMOB U
MOHOB ekTpoHamu // — Mocksa.: Hayka, 1973.

CrpuranoB A. P., Ceentunkuii 1. C. / TaGnuipl cieKTpaabHbIX JUHUN HEHTPATbHBIX U
HOHU30BaHHEIX aTOMOB // MockBa: Atomu3naar, 1966. — 898 C.

Zaiinens A. U., OctpoBckas I'. B. / Texnuka u mpakTuka crnekTpockomnuu // Mocksa:
Hayxka, 1972. — 375 C.

Koprimmc Y., bo3man Y. / BeposTHOCTH IEpEeX0/10B ¥ CHJT OCITMILIATOPOB A1 70 37IeMEHTOB
// MockBa: Mup, 1968.

CrpuranoB A. P., Ceentunkuii 1. C. / TaGnuipl cieKTpaibHbIX JUHUN HEHTPATbHBIX U
HOHU30BaHHBIX aTOMOB // MockBa: Atomu3aat, 1966. 898. C

B) pecypchl ceTu MHTepHeT:
Spectral  lines by  Kurukz, compiled by Claas Heise, http:/cfa-

www.harvard.edu/ampdata/ampdata/kurukz23/secur.html

13. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIA

a) JMIEH3UOHHOE U CBOOOJHO paclpoCTpaHIeMoe IPOrpaMMHOE 0OecrieueHHe:
— Microsoft Office Standart 2013 Russian: maket nporpamMm. Bximrouaet npusnoxenus: MS

Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctemsi
KoMIbroTepHOM BEPCTKU LaTex;

— MyOJIM4YHO JOCTyIHbIe oOnavynble TexHonoruu (Google Docs, SIHaekc qUCK U T.IL.).
0) MHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:


http://cfa-www.harvard.edu/ampdata/ampdata/kurukz23/secur.html
http://cfa-www.harvard.edu/ampdata/ampdata/kurukz23/secur.html

— DJIEKTPOHHBIN Karajaor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpoHHAas o6ubimoreka (penozuropwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlausb — http://e.lanbook.com/

— OBC KoncynbTant ctyaeHTa — http://www.studentlibrary.ru/

— ObpazoBarenbHas matdopma FOpaiit — https://urait.ru/

— 39BbC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jibHO-TeXHUYECKOe o0ecreyeHue

Bce Buapl MarepuanbHO-uH@OpManuoHHoOM ©Oa3sl  Hayunoit Oubnumoreku TIY.
MyneTumenuitnoe oOopynoBanue ¢usndyeckoro @Qaxynapreta TI'Y. Cerp HWHTepHer.

[IporpamMmHOe  obOecriedeHHe KypcoB, MPEAIIECTBYIOIIMX H3YUYEHHUIO IPEACTaBICHHOU
JTUCLUIUINHBI.

15. Undopmauus o paspadorunkax

Copoxun Imutpuit AnekceeBud, K.¢.-M.H., kKadeapa ¢pusuku mwiazmsl HU TT'Y, nouent.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

