MUWHHUCTEPCTBO OBPA30OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIINA
denepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO OOpa30BaHUS
«HpKyTCKHil TOCY1aPCTBEHHbINH YHHBEPCHUTET»
(®I'BOY BO «UI'Y»)
Pusznyeckuil pakyabTer
Kadenpa o01ieii v SkciepuMeHTaIbHON HU3UKH

YTBEPXKIAIO
ﬂeKaH _akyaprera

/ = ../ Byanes H.M.
“28” urons 2016 r.

PaGouyas mporpamma QuCHUIINHBI (MOTYJIs1)

HanmenoBanue nucuumiuabl (moayss): b1.B.JIB.2.1 OnTuyeckas CieKTPOCKOIHS TBEPAOTO Teaa

HanpasJsenue noaroroBku 03.06.01 — ®dusnka u acTpOHOMUS

Hanpasiennoctsb (mpodpuiin): 01.04.07 — ®dusuka KOHICHCUPOBAHHOTO COCTOSHHS

KBamudukanus (crenenb) BoinyckHuKa: Mccnenosarens. [IpenonaBarenb-uccienoBareib

®opma 00yuyeHMsI: 0UHAs/3a0YHO

Cormacoano ¢ YMK ¢usuueckoro [Tporpamma paccMOTpeHa Ha 3acelaHuH
bakynsrera Kadenpsl

npotokoa Ne 3 o011el ¥ 9KCIIEPUMEHTANbHON Qu3uky

oT «28» wurous 2016 1. « 16 » HOHA 2016 r. ITpoToxon Ne 1

3as. Ka@em/// /T aBpHITIOK AA.

3am. npencenarens YMK 7., —/Uymak B.B../

Hpxyrex 2016 T.



Conepxxanue

1. Heau u 3a1a4u AUCHUNJIMHBI (MoayJasi)3
2. Mecto nucuuminnsl (moayJs) B ctpykrype OOII3
3. TpeboBaHus K pe3yJbTaTaM OCBOEHUSI JUCHUIJIMHBI (MOyJasi):3
4. O0bem AUCHMILVINHBI (MOAYJIs1) M BUABI y4eOHoi padoTbi4
5. Conep:kanue TUCHUNIMHBI (MOIYJIs)S
5.1. Coneprkanue pa3ziejoB M TeM TUCHHUIUIMHBI (Moaysss)Ommodka! 3akaaaka He onpeeieHa.
5.2 Pa3aensl IUCIUTUTMHBI U MEXIUCIUITMHAPHBIE CBS3HU C 00€CTIeYNBAEMBIMH (TIOCTIETYIOITIMHU )
JTUCITUTITMHAMU (MOTYIISIMU)S
5.3. Pa3nensl 1 TeMBI AUCUMILINH (MOAYJEH) U BUABI 3aHATUNO
6. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKUX 3aHATHII U J1a00OPaTOPHBIX PadoTo
6.1. Ilnan caMmocTosATENHHON pabOTHI CTYIEHTOBO
6.2. MeTomnueckne yka3zaHus 110 OpraHU3AIMK CAaMOCTOSTEILHON pabOThI CTYIEHTOBO
7. IllpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IpoeKToB) (Mpu HATHYNH)T
8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHHe TUCHMILITUHBI (MOTYJIs1):8
a) ocnogHas tumepamypaOummoka! 3aknagka He onpejesieHa.
0) dononnumenvrasn rumepamypaOmuodkal 3akaaaka He onpeeeHa.
B) npocpammHoe obecneuerue:9
T) 6a3vl OAHHBIX, UHOPMAYUOHHO-CHPABOYHBIE U NOUCKOBbLE CUCMEMbI
9. MaTtepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIIMHBI (MOy.as1):9
10. O6pa3oBaTeibHbIE TEXHOJIOTHM:9
11. Ouenounsbie cpeacrsa (0C):10



1. Heau v 3212494 AUCHUIJIMHBI (MOTYJIs1)

Ieab mporpamMMsel - MOATOTOBKA CIIEIIUATMCTOB B 00JACTH CIIEKTPOCKOIUY TBEPIOTO TENa.
3agaua kypca: popMupoBaHUe PU3NYECKUX MPEACTABICHUN O 3aKOHOMEPHOCTSIX ONTUYECKUX
CBOMCTB KOHJECHCHPOBAHHBIX Cpel B TOM YHCJIE COJEp)KallMX aToOMapHble WIM MOJEKYIspHbIe

IIPUMECH.

2. Mecto aucuumjinnbl (Moayas) B ctpykrype OOII

W3ydyeHne NaHHOM JUCLMIUIMHBI ONHPAcTCd Ha 3HAHMA, IOJIYYCHHBIE IIPU H3YYCHHUH
IUCUUIUIMH: «BpIcmas maremaTHka», «ATomMHas (usuka», «Teopernyeckass ¢usnka», «SnepHas
¢usuka» u «BzauMoneicTBHEe M3y4eHMI C BEUIECTBOM», W3YYaeMBIX Ha MPEABIIYIIUX YPOBHAX
oOpazoBaHus.

B kypce u3naraiorcs OCHOBHBIE NMOHATHS HEOOXOIMMBIE AJISI OMMCAHUS ONTHYECKUX CBOWCTB
KOH/ICHCUPOBAHHBIX CpEJ — CIEKTPOB IOIJIOIIEHHS, CBEUYEHHUS, BO3OYKACHUS M MX BpPEMEHHBIX
3aBUCUMOCTEN. HeoTbemiieMOM 4YacTbl0 Kypca SBISIOTCS IPAKTUYECKUE CEMUHAPCKHUE 3aHATHUSA.
Pemenue 6ombIioro yucna 3aaay pasiuyHON TPYAHOCTH MO3BOJISIET CTYJIEHTAM HE TOJBKO 3aKPENUTh
U PACHIMPUTH CBEICHMs, IOJyYCHHbIE HA JICKLUUAX, HO M INPHOOPECTH MNEpBOHAYAIbHBIN OIBIT
CaMOCTOSITENIbHON Pa0OThI Ha/l HAYYHBIMH MTPOOJIEMaMHU.

[Iporpamma Kypca OpPHEHTHpPOBaHAa Ha TEMAaTHKY HAy4YHBIX HCCIEIO0BaHUA 0a30BOro
nHctutyta Kadenpsl — Mucruryra reoxumuu UI'X CO PAH, a takke Ha TeMaTUKy WUCCICAOBaHUHN B

00J1aCTH ONTHUYECKUX Cpell, pa3BUBAaeMbIX Ha Kademape.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS TUCHHUILINHBI (MOYJIs1):
Cornmacio ®I'OC acnupaHT mo HampaBieHU0 «Du3zuka KOHACHCUPOBAHHOIO COCTOSIHUS»
JOJDKEH o0Janath psamoM mpodeccuoHanbHbIX W obmenpodeccuoHabHbix KomneTeHimid (IIK u

OIIK).
BrimyckHuK 1omKeH 001a1aTh ciaenyomumi odmenpogeccuonanbHbiMu komnereHuusamu (OIIK):

- CHOCO6HOCTBIO CaAMOCTOATCIBHO OCYH_IGCTBJ'DITI: Hay‘-IHO—I/ICCJIGI[OBaTe.HBCKyIO NCATCIIBHOCTL B
COOTBETCTBYIONICH MPOdecCHOHATBHON 00JaCTH ¢ MCIOJIB30BAHUEM COBPEMEHHBIX METOJIOB
rccaea0BaHus U HHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui (OITK-1)

Brimyckauk gomxeH o0aaaath clieayronmmMy npodeccuoHaibHbiMu koMneteHuusavu (IK):

BJIa/ICHUE HOBBIMH METOJaMU U METOI0JIOTMUECKUMH MOAX0/IaMU HEOOXOTUMBIMHU ISl YIacTUS B
HAay4YHO- MHHOBALIMOHHBIX HCCJIEJOBAHMUSIX U WHXKEHEPHO- TEXHOJOTHYECKON IesATEeIbHOCTH
(ITIK-3);

CIOCOOHOCTh TUTAHMPOBATh W OPraHU30BaTh (PU3WYECKUE WCCIACAOBAHUS, HAYYHBIC CEMHHApPHI U

koH(pepenmu (I1K-4)



B pesynbrare uzyuenus kypca «Onruueckas CneKTPOCKOINS TBEPAOTO Tea» aCIUPAHTHI 10JKHBI

- 3HATH OCHOBHI BBICIIICH MATEeMAaTHKH, 3aKOHBI €CTECTBEHHBIX HAyK, PUMEHSEMbIC B (PU3UKE
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI W ONTHKE, (PU3MYEeCKHe METOAbl MCCIEAOBAHUA U OMHCAHUS
ONTHUYECKUX CBOWCTB KOHJEHCHUPOBAHHOTO COCTOSIHMSI BEIIECTBA, MPEUMYIIECTBA U HEAOCTATKHU
METOJIOB HCCJIeIOBaHUS (PU3MYECKMX CBOWCTB TBEpPABIX TeJl, TpeOOBaHMS K MapaMeTpam
TBEPAOTENBHBIX BEIIECTB M MATEPHANIOB MPH MX MPAKTUYECKOM TMPUMEHEHUHU, WH(POPMAIMOHHEIC
TEXHOJIOTUH, IPUMEHSIEMbIE NTPU MOJEIUPOBAHUU (U3HUECKUX CBOMCTB TBEPIOTEIbHBIX MAaTEPHAIIOB,
0a3bl JaHHBIX JIJIS TBEPIOTEIHHBIX MATEPHAIIOB;

- yMeThb UCIOJb30BaTh ammapar BbICIICH MaTeMaTWKH IMPH OMHCAHUU (YHIAMEHTATbHBIX
ONTUYECKUX CBOMCTB KOHJEHCHUPOBAHHBIX BEILECTB, NPUMEHATh 3aKOHbl €CTECTBEHHBIX HAayK B
TEOPETUYECKUX U IKCIEPUMEHTAIbHBIX UCCIEI0BAaHUAX KOHJIECHCUPOBAHHBIX BEILECTB, OCYIIECTBIAThH
MOMCK ONTHYECKUX MAaTEPUAJIOB C ONTUMAJIbHBIMU JIJISl IPAKTUYECKOTO HCIIOIb30BaHUS TapaMeTpamH,
TOTOBUTH COOOIICHHUS HAa HAYYHO-TIPAKTHUECKOW KOH(EPEHIUH C IIUPOKUM CIIEKTPOM TEMAaTHKH,
paborate ¢ wuH(popmarnuelr B o0nacTh (GU3MKKA KOHJEHCUPOBAHHOTO COCTOSHUS W3 Pa3IMYHBIX
MCTOYHHUKOB, C OTEYECTBEHHOW M 3apyO0eXHOH INepHoAMYECKOW JUTEpaTypol, MOHOrpapusIMH U
yueOHUKaMHU, JIEKTPOHHBIMU pecypcamu MHTepHerT;

- BJ1aleTh HaBBIKaMH ITPUMEHEHUS 0a30BbIX 3HAHUI B 00JIaCTH MaTeMaTUKU M €CTECTBEHHBIX
HAayK B ONpEAETCHHON 00JacTH ONTUKH KOHACHCHUPOBAHHOTO COCTOSHUS, TEOPETUYECKUMHU U
HKCTIEPUMEHTAIBHBIMU METOAAMH ONPEACICHUS ONTHYECKUX XaPAKTEPUCTHK TBEPIOTEIbHBIX BEIIECTB
U MaTepuasioB, HaBBIKAMU OOCYXXICHHMsS NPOOJEMHBIX pabOT U3 MEPHOAMYECKONW HAYYHOW MeyaTH,
MeTonamu cOopa MH(GOPMALIUHN U3 PA3IMYHBIX HCTOYHUKOB JJISl HOATOTOBKH K CEMUHApy, JOKJIaay Ha
KOH(EepeHIMH, MeToJaMi OOpabOTKH TOJYYEHHBIX JAHHBIX, BHU3yalIM3allMd Pe3yJIbTaTOB PabOTHI C
IMPUMEHEHHEM COBPEMEHHOTO IIPOrPaMMHOTO 00ECIICUeHHUS

ObITH IroOTOBBIM K CaMOCTOATCIIbBHOMY IMPOBEACHUIO HCCHCHOB&HHﬁ, HCITIOJIB30BaHHUIO

MH(POPMAIMOHHBIX TEXHOJIOTHH JJIsl PEIICHUsI HAYYHBIX M MPO()ECCHOHAIBHBIX 3a/1a4

4. O0beM AUCHUNJIMHBI (MOAYJIs) M BUBI YUeOHOH padoThl

Bun yueoHoii paboTsl Bcero yacos Kypcsl
0YHO0/3204HO

AyauTopHbIe 3aHATHS (BCEro) 48/24 48/24

B ToM umncie: -

Jlexuun 24/12 24/12
[IpakTnueckue 3ansarus (113) 24/12 24/12
Cemunaps! (C)

Jlaboparopusie pabotsl (JIP)

KCP

CamocrosiTesibHas padoTa (Bcero) 60/84 60/84

B ToMm uyucie: -

KypcoBoii mpoekt (pabota)

PacuerHo-rpaduueckue padboThI




Pedepar (mpu Haymmumm)
Jlpyeue uovi camocmosamenvHol pabomoi 60/84 60/84
Bun npomexyTouHOM aTTecTanuu (3a4eT) 36/1 36
OO6m1ast Tpy10€MKOCTh Jachl 108 108
3a4eTHBIC
3 3
€TMHHULIBI

5. Conep:kanue TUCHUNIMHBI (MOTYJISA)

5.1. Conep:xaHue pa3iesioB U TeM TUCHUILIMHBI

Paznen 1. Beenenue

1.1 JleneHne CIEKTPOCKOMUHU 1O CBOMCTBAM U3ITy4eHUS

1.2 Jlenenuie CieKTPOCKOMMUH MO CBOMCTBAM aTOMHBIX CUCTEM

1.3 CooTHomIEHNE MEXKTy €AUHULIAMU JJTUH BOJIH U SHEPTUU

1.4 Tunbl ypoBHEH U 3JIEKTPOHHBIX NEPEX0/I0B B KOHJIEHCUPOBAHHBIX cpeaax
Paznen 2. CrieKTpoCKOIHUs 3JIEKTPOHHBIX MEPEXO0I0B B aTOMAaxX

2.1. DnexTpoHHbIe BOJIHOBBIE (pyHKINH 17

2.2. ®opMa aTOMHBIX OpOuTaneii. ATOMHBIC KBAHTOBBIC YHCIIa

2.3. DHeprus aTOMHBIX OpOUTAJIEH; CIIEKTP aTOMa BOJIOPOJIa

2.4. MOMEHTBI KOJTMYECTBA IBUKEHUSI DJICKTPOHA

2.5. O603Ha4YEHUS CIIEKTPOCKOIMMYECKUX TEPMOB.

2.6. MHOTORJIEKTPOHHBIE aTOMBI

2.7. IlpaBuia orOopa I SJIEKTPOHHBIX MIEPEX0JI0B B aTOMax

2.8. CrekTp refus U eJI0YHO3EMEIbHbBIX METAJIJIOB

2.9. Tlpupoaa ciuH-OpOUTATLHOTO B3aUMOICHCTBUS

2.10. [Ipupoaa CUHTIET-TPUIUIETHOTO PACUIEIIIICHUS

2.11. TepMbl MHOTORJIEKTPOHHBIX ATOMOB.

Paznen 3. CrieKTpOCKOIHUS 3JIEKTPOHHBIX MEPEXO0I0B B MOJIEKYJIaxX.

3.1 Pa3nenenue 3€KTPOHHOTO U SIEPHOTO ABM)KEHUN
3.2.Knaccuduxaiuys 37IeKTPOHHBIX COCTOSIHUM IBYXaTOMHOW MOJICKYJIBI
3.3 ®oTORNEKTPOHHAs CIIEKTpOCKONUs U TeopeMa Kynmanca

3.4 Tlpubmmxenue JIKAO st MOJIEKyIIpHBIX opOuTanei

3.5 Ilpumenenue merona JIKAO k monexynam ot Li2 no F2.

3.6. MonekynsipHble OpOUTaIH FeTepOsAEPHBIX ABYXaTOMHBIX MOJIEKYII
3.7 CuMMeTpust 1 MOJIEKYJISIpHbIE OpOUTAIH

3.8 OpOutanu MOJIEKYJIbI BOJIbI

3.9 IlpsiMble TPOU3BEACHHUS.

Paznen 4. ATOMBI 1 MOJIEKYJIBI B KOHAEHCHUPOBAHHBIX Cpellax

4.1. Teopust KPUCTAILLTMYECKOTO TOJISI U TOJIS JIMTAHI0B

4.2 IIpuMecHbIe aTOMBI ¢ KOH(PHUTypamuei s2 (pTyTeno100HbIe HOHBI) B KpHCTaLIax
4.3 TIpumecHble aToMBbI ¢ KOH(puUrypanueii fn (peaxo3zemMenbHbIe HOHBI) B KPUCTAILIAX
4.4. ABTONOKaIM30BaHHbBIC JBIPKU B TAJIOUIHBIX KPUCTAIIIAX

4.5 DKCUTOHBI B FAJIONAHBIX KpUCTAJIIAX

4.6 LleHTpbI XanbKOT€H-BaKaHCHUS B TaJIOUIHBIX KPUCTAIIAX

5.2 Pasznennl TUCHUIIIAHBI M MEKINCHUINITIMHAPHBLIEC CBA3H C o0ecneynBaeMbIMH

(moceAylOIIMMHU) JTUCHUIIMHAMHA (MOYJISIMH)

«OnTrdeckasi CHEKTPOCKOMHUS TBEPAOr0 Tela» YHTAeTCs Ha 2 Kypce acHupaHTyphl

MOCJIEYIONUX JUCIUIUIMH HE UMEET.



5.3. Pa3enbl 1 TeMbl JUCHUIJIMH (MOAYJ1ei) M BUABI 3aHATHI

Ne HanmenoBanue paszzaena Buibl 3aHATHI B yacax 04HO/3a049HO
w/m Jlek. Hpakr. Cemun Jlab. CPC | Bcero
3aH. 3aH.
1. | Brenenue 6/3 6/3 - - 15/21 | 27/27
5 CrieKTpoCKONHUsl 3IEKTPOHHBIX 6/3 6/3 i i 15021 | 27727
NEePEeXo0B B aTOMax
3 CrieKTpoCKOMNHUsl 31EKTPOHHBIX 6/3 6/3 i i 15021 | 27727
NIEPEX0JI0B B MOJIEKYJIaX.
4, | /NTOMEI I MOTEKYTH B 6/3 | 613 - - 1521 | 2727
KOHJICHCHPOBAHHBIX Cpeniax
24/12 | 24/12 60/84 | 108

6. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaOOpPaTOPHBIX padoT

Tpynoemkoct
No | Ne paznena pyA dopmupyembie
HaumenoBanune b OI_IGHO‘-IHBIG
n/ | JUCLUIUIMH npo¢ecCHOHATBHBI
MPaKTUYECKUX padoT (4acer) CpeacTBa
II bl € KOMIIECTCHIIUHN
O4HO/32049HO
1 2 3 4 5 6
Teopus
KPUCTATIINYECKOTO
1. | Pasmen 1. P 5/3 Teet
TOJISA U TOJIA
JINTAHJIOB
[IprumecHbIE aTOMBI C CobecenoBanue
2. | Pazgen 2 KOH(UTypanueii s~ B 512 . DKcmpecc-
KpHUCTaJLIax ompoc OIIK-1,
[IpumecHbIE aTOMBI € 11?12431
3. | Pazmen 3 KoH(uUrypauueii f B 5/3 TeCT
KpUCTaJUIaX
ABTOJIOKAJIM30BaHHBI Cot
00oece0BaHUuEC
€ IIbIPKHU B
4. | Paznen 4 ABIP 4/2 . DKcrpecc-
TraJIOUIHBIX ompoc
KpuCTauiax
OKCHUTOHBI B CobecenoBanue
5. | Pa3zmen 5 TaJIOUTHBIX 572 . Dkcmpecc-
KpucTaJlIax ompoc

6.2. MeTonnueckne yKa3aHus 10 OPraHU3aIHA CAMOCTOSITEIbHON PadoThl CTYIEHTOB

K coBpeMeHHOMY CHEUUAINCTY OOIIECTBO MPEAbABISET JOCTATOYHO IIMPOKHUHM MEepedeHb
TpeOOBaHUM, Cpeau KOTOPHIX HEMAJOBaXHOE 3HAUEHHWE WMEET Hajlhuhe Y BBIMIYCKHHUKOB
OIpEICIEHHBIX CIIOCOOHOCTEH W yMEHHUS CaMOCTOSITENbHO [OOBIBaTh 3HAHHUS M3 Pa3IHMYHBIX
HMCTOYHUKOB, CHCTEMAaTH3UPOBATh MOJYYEHHYI0O HWHGOpMAIUIO, J1aBaTh OLEHKY KOHKpPETHOM
¢unancoBoil cutyaruu. PopMUpOBaHHE TAKOTO yYMEHHUS IMPOUCXOAUT B TEUEHHUE BCEro Mepuoja
oOyueHusl Yepe3 yyacTHe CTYJEHTOB B NMPAKTUYECKUX 3aHATHUSAX, BBHIIOJHEHHE KOHTPOJIbHBIX 3aaHu
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M TECTOB, HANHCAHHE KYPCOBBIX M BBITYCKHBIX KBAIM(UKAMOHHBIX pabor. Ilpm sToM
caMmocTosiTeNIbHast paboTa CTYACHTOB UIPAET PEIIAIOUIYIO POJIb B X0/I€ BCETr0 YUeOHOT0 Impoliecca.
CamocrosiTenbHas paboTa peaan3yeTcs:
1) HenocpencTBeHHO B Ipoliecce ayJUTOPHBIX 3aHATHIA, TIPU BHIIIOIHEHUH JIAOOPATOPHBIX paboT.
2) B KoHTakTe C mperojgaBaTeleM BHE PaMOK PACHUCAHUS - HA KOHCYJBTAIMSIX MO y4eOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKMX KOHTAKTOB, IpPH JMKBUIAIMH 33J0JDKCHHOCTEH, IpH
BBITTOJTHEHUH WHIMBHUTyaIbHBIX 3aJaHUH U T.1.
3) B Oubnuoteke, noma, B OOLICKUTHH, Ha Kadeape MpH BHINOIHEHUH CTYACHTOM Y4YEOHBIX H
TBOPYECKHX 3a/1a4.
['paHu1IBbI MEXKTy STUMH BUJAMU PaOOT JOCTATOYHO PA3MBITHI, @ CAMU BUBI CAMOCTOSITEILHON
paboThl mepecekaroTcst. TakuM 00pa3oM, CaMOCTOSITEIBHONW paboTa CTYy/ICHTOB MOXKET OBITh KaK B
ayJAUTOpUH, TaK U BHE €€.

7. IllpuMepHasi TEMaTHKA KYPCOBBIX PadoT (MP0eKTOB) (MPH HAJTUYUM)

KypcoBbie paboThl HE TTAHUPYIOTCA.



8. YueOHo-MeToaMUYecKOe M HH(POPMALIMOHHOE 0O0ecnieYeHUe TUCIMIIMHBI (MOYJIsl):
@) OCHOBHAas JUTeparypa
1. Emudanos, I'. . ®usuka tBepmoro tena : yued. mocodbue / I'. . Enudanos. - CIIO6. : Jlans,

2011. - 288 c. : puc., Tabm. - (YueObnuku s By30B. CrienralibHast TUTepaTypa).

2. http://e.lanbook.com/books/element.php?pll 1d=2023

3. Kurrens Yapnes. Beenenue B pusuky tBepaoro rena: Yuebnoe nocodue no gusuxe. M., u3a-
Bo «Knura mo TpeboBanuro», 2012. 789 c.

4. Benysnn K. OcHoBbl MonekyisspHoi cnektpockornuu / K.benyamn. — M.:Mup,
1985. — 384c.

5. Paoocabos E.A. CrekTpocKoIuds aToMOB M MOJIEKYJ B KOHJAEHCHPOBAHHBIX
cpenax / E.A.Pamxa6oB. — Upkyrck: U3n-Bo UT'Y, 2013. — 107c.

6. Eepanos A., Paodocabos E. CneKkTpOCKONHS KHUCIOPOIHBIX M BOJOPOJHBIX
IPUMECHBIX LEHTPOB B IIEJOYHO-TAONAHBIX Kpuctamiax. / H.Hayka, 1992 —
161c.

7. Envsawesuu M.A. ATomHas u moJniekyisipHas cnekrpockonusi M., TUOMIL., 1962.

- 892c. Ilepensnanue — M., Dnutopuan YPCC, 2001. - 894c.

0) dononnumenvhas 1umepamypa
1. 4. Mappen . Xumuueckasa cBs3b. / Mappen k., Kertn C., Tennep

Jx. — M.Mwup, 1980 — 382c.

2. @ano V., Duzuka aroMoB U MoJiekyn / @ano Y., @ano JI. — M.Mup, 1980 —
656¢.

3. Cmoynxem. Teopus nepextoB B TBepAbIX Tenax / M.Mup,1975 tom. 2

4. Kummenv, Y. BBenenue B Qu3uKy TBEpAOro Tena: yueOHOE PYKOBOICTBO.
IIep. c anrn. / Y. Kurrens. — M.: «Hayka», 1978 r. — 792c.

5. Kobwiuege B.b., Bumrxoeckas H.M. OCHOBBI T€OpUU TPYII Al XUMUKOB -

yueb.-metoj.mocooue / — U.: Upkyt.roc.yu-1., 2006.-52c.

Chefro ¢ F5 Aty %



B) npozpammHoe obecneuenue:
- CTaHJapTHBIE cepBUCHI TobanbHoM cetn UuTepHet (Mozilia Firefox);
- CTaHJIapTHBIC cpeacTBa Tl mokasa npesertanuii (OpenOffice n/wmm LibreOffice);
- cTa”apTHeIe cpeacTBa A ureHus nyonmukanuii (Foxit PDF Reader unn Adobe Reader DC).

Bce yka3aHHbBIE BBIIIE NMPOTPaMMHBIE HPOIYKTHI SBJISIIOTCS TPONPUETAPHBIMU M MOTYT OBITh
CKa4aHbl M YCTAHOBJICHBI HA JTI000H KOMIBIOTEP ¢ OQUIIHAIBHOTO caiiTa OecriaTHO U 6e3 3aKII0YeHUs
OT/EIBHOTO JIMIIEH3NOHHOTO I0TOBOPA.

F) basvl ()aHHblx, qubOpMaI/}MOHHO-CI’lpCZGOIlel€ U nouckKoevle cucniemnsl

. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU, 6onee 10 momHOTEKCTOBBIX

BEpPCUI Hay4HBIX KYPHAJIOB I10 TEMAaTHUKE Kypca

. WNudopmanronHas cucreMa A0CTyIa K pOCCUHCKUM (PU3UUECKUM KypHAJIaM U
o63opam BUHUTU (http://www.viniti.ru)

. ApxuB HayuHbIX xkypHasoB JSTOR (http://www.jstor.org.)

. OU3 «bubnmorex» https://isu.bibliotech.ru/

. OBC «Jlanb» http://e.lanbook.com/

. OBC «PykoHT» http://rucont.ru

. 3BC «Aiibykc» http://ibooks.ru

B cucreme obpaszoBarensHoro noprana UI'Y (http://educa.isu.ru/) pa3meiieHbl METOAHYECKUE
MaTepuainsl ¥ 3aganus no aucuunianie b1.B.OJ1.6 "®u3uka mia3msr'”.
9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue JUCHUILINHBI (MOTYJIs1):

Meronnyeckum  opOpMIEHMEM ~ Kypca  SABISETCS ~ UCIHOJIb30BAHME  COBPEMEHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHI: WH(POPMAIMOHHBIX (JeKIuH U mpe3eHTauud B Power Point),
IPOEKTHBIX (MyJbTUMEINA, BHUAEO, JOKyMEHTaJbHble (DUIBMBI), IUCTAHLUMOHHBIX. BHenpenue
r7100aIbHOM KOMIIBIOTEPHON CETH B 00pa3oBaTeIbHBIN MPOLECC MO3BOJSET 00ECHEUUTh TOCTYITHOCTh
HNutepHeT-pecypcos.

Marepuaibl: Hay4Hbl€ CTaTbU U MOHOTpa(UU U3 PELIEH3UPYEMBIX JKypPHAJIOB, pacCMaTpUBAIOIINE
COBPEMEHHBIE IOXO/Ibl 1 UCCIIEOBAHUS B (DU3HKE MIIa3MBl.

10. O0pa3oBaTeibHbIE TEXHOJIOTUM:

3aaun U3MOKESHHS U U3YYICHUS TUCITUTUIMHBI PETU3YIOTCS B CIENYIOMHX (hopMax
NEeATEIbHOCTH:

® JleKIHMH, HAICICHHBIC Ha TIOy4YeHUE HEOOXOANMON NHPOPMAITUH, U €€ UCTIOIh30BaHUE
IIPU PELICHUN MMPAKTUYECKUX 3a/1a4;

® QpaKTH4YeCKHe 3aHSITHS, HAPABJICHHbIC Ha aKTUBU3AIUIO IO3HABATEIHLHOU €SI TEIbHOCTU
CTYJEHTOB U IPUOOPETEHUSI MU HABBIKOB PEILIEHUS] IPAKTHUECKUX U MPOOJIEMHBIX 3a/1a4;

® KOHCYJbTALUMHU — ©KCHEIEIbHO JJI BCEX KEIAIOUIUX CTYIACHTOB;

® CcaMOCTOSITeIbHASI BHeayJIUTOpPHAas padoTa HampaBlieHa Ha MPHOOPETEHHWE HAaBHIKOB
CaMOCTOATENIBHOIO PELICHUS 3a/1a4 N0 TUCHHUILINHE;

L4 TeKyIJ.[I/Iﬁ KOHTPOJIb 3a ACATCIIBHOCTHIO CTYACHTOB OCYHICCTBIACTCA Ha JICKIMOHHBIX H
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MPAKTUYCCKUX 3aHATUAX B BUAC CAMOCTOATCIbHBIX pa60T

11. Ouenounbie cpeacrsa (OC)

11.1. OueHouHble cpeacTBa AJis BXOAHOTO KOHTPOJIS

Jlnist u3ydeHus JaHHOTO Kypca CTY/ACHT JOJDKEH 3HaTh OCHOBBI (DU3UKH U MH(POPMATUKH, YMETh

II0JI30BaTbC CTAaHAAPTHBIMU IIOUCKOBBIMM cepBUcaMu ceTh MHTepHeT. BXOOHOW KOHTPOJIb 3HAHUU

HC IIPOBOJAUTCA.

11.2. OueHouHble CpPEACTBA TEKYIIETO KOHTPOJIA

IIpuMep MPaKTHUECKOTro 3aaHUs

3AJAHUE 1 MHOro3/1eKTpOHHbIE aTOMBI

YCTHO:

1.

Kakue Tumbl ypoBHEW W MEpEeXOJ0B MEXAY HUMU M3Y4YalOTCS B aTOMHOW M MOJEKYJISAPHOU
CHEKTPOCKOIUU.

2. Ob6ocnyiite mpumenenue meroaa JIKAO nns monexynst OH.
3. TlokaxkuTe, YTO TEpPM  TMOJHOCTHIO  3alOJIHEHHOW  OOOJOYKH  COOTBETCTBYET
MMOJTHOCUMMETPUYHOMY MPECTABICHUIO.
IINCBMEHHO:
1. Haiiaure BO3MOXKHBIE TEPMBI JUI1 KOHPUTYypalMy U3 ABYX JIEKTPOHOB Ha f obosiouke.
2. Onpenenuts BO3MOXKHYIO MYJIbTUILUIETHOCTh TepMa D3, Py..

I IpuMepHBIN CITMCOK VCTHBIX BOIIPOCOB:

1. Tlokaxure, uto KoHdpurypauuu d" u dion JAI0T OJIMHAKOBBIC TEPMBI.

TokaxwuTe, 4To KOHbUTrypawuy p” 1 p®™" 1aI0T OAMHAKOBBIC TEPMEL.

[Touemy KOHCTaHTa CHIHUH-OPOUTAILHOTO B3aUMOJICHCTBUS YMEHBILIAETCSI C POCTOM

[JIABHOTO KBAaHTOBOT'O YHKCJIA.

4. BeImucath CEKTpaibHbIC 0003HAYCHUSI TEPMOB IJIEKTPOHA B aTOME BOJOpoAda I n = 3.
CKOJIBKO pa3IMYHBIX TEPMOB HUMEET YpOBEHb aToMa BOJOpOJAA C TJIaBHBIM KBAHTOBBIM
YUCJIOM n?

5. BrimucaTe BO3MOXHBIE TEPMBI aTOMOB, COACPXKAIIUX KPOME 3aIllOJIHEHHBIX 000JIOYEK: a)

JIBa AJICKTPOHA (S 1 p); 0) 1Ba annekTpoHa (p u d); B) Tpu daeKTpoHa (S, p U d).

Ornpenenutb BO3MOXKHYIO MYJIbTUILIETHOCTH TepMa D3/, Po.

7. ATOM HaXOIUTCS B COCTOSHUH 4F, UMesl MPHU 3TOM MaKCUMaJbHO BO3MOKHBIM IMOJHBIN
MEXaHUYeCKUil MOMEHT. OmpeaenuTb KpPaTHOCTb BBIPOXKIEHHUS 3TOrO COCTOSHUS MO J.
KakoB (hu3nvecknii CMBICI MOTy4YE€HHON BETUIHHBI?

8. BeimucaTh 3MEKTpOHHBIE KOHQUTYpAIMH, U C TOMOIIBIO MpaBuwil XyH/Aa HAlld OCHOBHOM
TEPM aTOMOB: a) yriepojia W a3ora; 0) cepbl U xyopa. ViMeTb B BUY, UYTO SJEKTPOHHBIC
KOH(QUTYpallMii 3TUX aTOMOB COOTBETCTBYIOT 3acTpOiKe D3JIEKTPOHHBIX OOOJIOYEK B
HOPMAJIbHOM IOPSAKE.

9. Bocnonp3oBaBmKCh IpaBwiiaMu XyHJA, HalmucaTb OCHOBHOM TE€PM aTOMa, €IMHCTBEHHAas
HEe3aMKHYTas MoJ000JI04Ka KOTOPOTo 3aloJIHEHAa Ha OJHY TPETh W MOJHBIM CIHWH paBeH
eUHULIE.

w

a

11.3. OueHouHsble cpecTBa AJIs IPOMEKYTOUHOM aTTecTaluu
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I[TpuMepHBIN CIIMCOK BOMPOCOB K JHd).3a4eTy:

12.

13.
14.
15.
16.
17.

18.

Tunbl ypoBHEH 1 iepexo0B ( AJIEKTPOHHBIC, KOJeOaTenbHbIe, BpallaTeIbHbIE, TOHKOU
CTPYKTYPBI, CBEPXTOHKOM, CyIepCBEPXTOHKOM).

DeKTpOHHBIE BOTHOBBIE PyHKINHU. POpMa aTOMHBIX OpOUTaseil aTOMHbIE KBAHTOBBIE YHCIIA.
YpoBHM aTOMa BOAOPOJA.

O603HaueHus CIEKTPOCKOMUYECKHX TEPMOB.

DNEeKTPOHHBIE MTEPEXO/IbI, MPaBUIa 0TOOPA, CHIIa OCIIIUISATOPA MePEXoa.

CriekTpsl BOJOPOAOIION00HBIX aTOMOB, 0003HAUEHHE YPOBHEH.

CrexTp renus ¥ MIeJI0YHO3EMENbHBIX METAJIOB.

[Ipuponaa cnuH-OpOUTATBHOTO B3aUMOJICHCTBHS, IPOCTask MOJIENb U €€ CIIECTBUS,
CrniuH-opOHTaIbHAS KOHCTAHTA, TOHKAs CTPYKTYpa TepMOB S1 1 s2 aTOMOB.

[Ipupona CHHTIIET-TPUILIETHOTO paciieruieHus (0OMeHHOe B3anmoielicTBre). CUMMETPUYHBIC
Y aHTUCUMMETPUYHBIE BOJTHOBBIE (DYHKITHH.

. I3MeHeHrne aTOMHBIX COCTOSIHUN KPUCTALTAYECKUM MOJIEM.
. Teopus nons nurannoB. CuiibHOE U craboe noje TuranaoB. OKTadApudeckue |

TETPAIAPUUECKHAE KOMIUIEKCHI.

Paznenenue 31€KTPOHHOTO U SAEPHOTO JBWKEHUN. MoJeKylIsipHble OpOUTAIN JIBYXaTOMHBIX
MOJIEKYIL.

O6ocnoBanue metoga JIKAO. [Ipumenenne MeToaa kK roMosIepHbIM MoJieKyaam oT Li no F).

MornexyssipHble OpOUTANIN TETEPOSIIEPHBIX ABYXaTOMHBIX MOJIEKYI.

OrpannueHusl HajaraeMmble CUMMETpUEH Ha MoJieKyispHble opOutanu (mis H20). ['pymmbr
CUMMETPHUH, HEPUBOAUMEIE MPEACTABICHHUS, TAOIUIIBI XapaKTEPOB.

[Ipsmbie npousBenenus. [Ipasuna ordéopa Uis AUMOIBHBIX MEPEXOJIOB B IPYIINE CUMMETPUU
sz.

Koppensuuonnsle quarpaMmbl IBYX U TpexaTOMHBIX Mojekyid. [lpaBuio HemepecedeHus.
Crnextpsr HO, NH3, monekymsr 6en3oma CqHe.

[TpumecHas MoJieKyna B Kpuctayuie. MonekynsapHble opOuTanu Vi IeHTPOB. DKCUTOHBI B
KpUCTaJIJIaX KOHJCHCUPOBAHHBIX Ta30B, IEJI0YHO3EMENbHbIX (DTOPUIOB, HIETOUYHO-TATOUIHBIX
KpUcTasiax.

l
/

//
Pa3zpabdorunkm: L/

I

E A PamxaOos
(noonucw) (3aHumMaemas OOJIHCHOCMb) (uHuyuansl, pamunus)

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadenpsl 001IeH 1 dIKciepuMeHTaIbHOU hu3ukn UT'Y
<« » 201 r.

IIporokoi Ne 3aB.kadenpoii

Hacrosimas mnporpamMa He MoeT OBITH BOCIPOM3BeAeHA HHM B Kakoil ¢opme 0Oe3

NMpeABAPUTEILHOI0 MMCHMEHHOT0 pa3pelieHusi Kadeapbi-pa3padoTynKa MporpaMMsl.
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JIMCT coryiacoBaHMsi, 1ONMOJTHEHUH U U3MEHEeHM

K pabGoueit mporpamme aucuumuinHabl B1.B.JIB.2.1 Onrtuyeckasi cHeKTPOCKONUsI
TBEPAOI0 TeJia [0 HAMpaBJICHUIO TOJArOTOBKH KaJApOB BbICHICH KBalu(dUKAIIUU
(mporpammbl  actiupanTypbl) 03.06.01 «Dusuka U acTpoHOMUS» (HAIPABIECHHOCTH
«®Du3MKa KOHJIEHCUPOBAHHOTO COCTOSIHUS» ).

B cBs3u ¢ pectpykrypusaiuei mpousonuio oobeauHeHue kadenap oouer (usukwy,
IKCIIEPUMEHTaIbHOU (u3ukn B Kadenpy oOmel u H3KCHepUMEHTAIbHON (U3UKHU
COOTBETCTBEHHO OOHOBJIEHA MPOrPaMMa AUCIUILITHHBIL.

N3menenust omo0peHsl Y4eHbIM cOBETOM (hu3udeckoro (akynprera, mpoTokona Ne 11 ot
20 uronsa 2017r.

3aB. kadeapoii:
oOmeit u 4

BKCHCpHMCHTaHBHOﬁ

buzuku



Jlaer cornacoBauusi, fonoAneHuil 1 usmMenenuii Ha 2018/2019 y4eOupIii roa

K pabGoueit mporpamme aucramiuast b1.B.JIB.2.1 Onrugeckas CEKTPOCKONHA TBEP/IOTO Tela
110 HATpPaBJICHHOCTH MPOrPaMMbl [MOJATOTOBKU KaJpOB BBICHIEH KBanu@ukaruu (IporpamMMel
actiupaHTypbl) Pusuka
B pabouyto mporpaMMy AMCLMIUIMHBI BHOCATCS CJIEAYIOLIHUE HOOTHEHUA:

Her nononnenui
B paGouyio nporpaMmy JMCIUILIMHBL BHOCATCS CIAEAYIOLINC H3MCHCHUS:

Her n3menennii

U3menenus 01006penbl YUeHbIM coBeTOM (u3udeckoro Qaxynbrera npotokon Ne I ot
30.08.2018 r.

Hexan PRy R

¢usmyeckoro gaxyasrera = Tl H.M. Byxnes
et (roinucs) (1.0.0.)




