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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJISA)
[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOW oOpa3zoBarenbHoOi mporpammoir ®I'OC no
HanpaBienuto 03.03.02 dusmka u mnpenHa3HadyeHa JuIsi oOecrieueHus Kypca «AToMHas U

MOJICKYJISIpHAasA CIICKTPOCKOIIUA», U3YyHaeMOI'0 CTyACHTaMU B TCYCHHUE CEAbMOTI'O CEMECTPA.

Ilenv kypca - UW3yYeHHE OCHOBHBIX TMOHATHH ¥ (PHU3HUECKOrOo COJACpKAHUSA
CIEKTPOCKOIIMYECKHUX SBJIICHUM aTOMOB W MOJIEKYJ M IPUMEHEHUs 3TUX 3HAHUU Ul aHalIu3a
KOMIUIEKCHBIX MPOILIECCOB TpaHC(OpMalMU CBETOBOM »sHepruu B BemiecTBe. dopmupoBaHue y
CTYICHTOB OIIPEAEICHHOI0O MHUHUMYMa HA4yaJbHBIX CBEICHMM IO aTOMHOM M MOJIEKYJISIPHOU
CIIEKTPOCKOIUH, HEOOXOIMMOTO MIPU MOJATOTOBKE (PU3MKOB-UCCIEIOBATENCH, SIKCIIEPUMEHTATOPOB,
WH)XEHEPOB-(PHU3UKOB, HHKEHEPOB MTPOMBIIIUICHHBIX MPEIIPUATHHA U1 pabOThl B 00JIACTH aHAIIN3a
Y IPUMEHEHUS CIEKTPAIBHBIX METOJ0B UCCIIEI0OBAHUS.

Jlist nocTHKeHUs JaHHOW 1esid ObUIM MOCTABIICHBI 3a0auu:

- Pacmmpute 00beM 3HaHUI yyamMXcs, KacarolIMXCS [PUHIUIOB U  METOJ/OB
CIEKTPOCKONUHM W WX NPUIOKEHUH, MONYyYCHHBIX paHee M3 Kypca oOmeil ¢usuku, naTh
IIPEJICTABIICHUE O COBPEMEHHOM COCTOSIHUM CIIEKTPOCKOIIMM aTOMOB M MOJEKYJ, €€ CBSA3U C
JPYTMMH HAayYHBIMH JUCLUIUIMHAMU U TEHJICHUUAX PAa3BUTHS.

- PaccMOTpeTb OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTHM U TEOPETHYECKHUE
MPEJCTABICHHUS CIIEKTPOCKOINH, 0COOCHHOCTH MPUMEHEHHUS 3HAaHUW M3 00JaCTH ONTHKH, aTOMHOMN
(¢u3uKH, KBAaHTOBOW MEXaHMKH, (QU3UKU TBEPJOrO Teja Ui aHaliu3a M ONMMCAaHUS HAOII0AaeMbIX
SIBJICHUM.

- PaccMOTpeTh COBpEMEHHBIE METOJbl TEOPETUYECKOW M IPUKIAJHON CIIEKTPOCKOIIHMH, a

TAKKC MMYTU UX PA3BUTHA U COBCPIHICHCTBOBAHUAA.

Il. Mecto aucuuniaunsl (MoayJs) B crpykrype OIIOII BO

JlaHHBIN cHenKypc HANpsSMYIO CBSI3aH C KypCOM ONTHKH, KBAHTOBOM MEXaHWKU M aTOMHOM
¢uznkn. J[uCcuIuiMHa «aToMHasi U MOJIEKYJISIpHAs CIEKTPOCKONHUs» BXOmuT B Moayis Bb1.B.10,
OTHOCALIMICA K BapUaTUBHOM 4YacTH MPO(ECCHOHATBHOTO LUKJIAa OCHOBHOW 00pa3oBaTeNbHON
nporpamMbl 1o HampasieHuto: 03.03.02 ®Pusumka. [laHHBI CHEIKYpC HANpSMYIO CBSi3aH CO
CHELKYPCOM IO JIa3€pHOM CIEKTPOCKONHMHM KOHACHCHUPOBAHHOTO COCTOSIHHS, C OJHOM CTOPOHBI
SIBJISISICH BBOJHBIM KYPCOM K 3TOM JHCHMIUIMHE, a C JPYroil CTOPOHBI MMEET CaMOCTOSATEIbHOE
3HAa4YeHUE A YriyONeHHOro OOOOLIEHHOTO H3YyYeHHUs NPUHIMIIOB M METOJIOB CIEKTPOCKONHU
U3JIy4€HHUSI aTOMOB U MOJIEKYII.

Jns ycnemrHoro ycBOEHHUs Kypca aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOMHH TpeOyeTcs

3HAaHUC KypcCa OIITUKH, KBAaHTOBOM MEXaHHKH U BJIAAICHUEC OIICpallvsIMU MATEMATUUCCKOIO aHaJIn3a.



I11. TpeGoBaHus Kk pe3yJibTaTaM OCBOCHHMS THCHHUIINHBI

Kypc « AToMHast u MOJEKyJsipHas CIEKTPOCKOMUS», COTJIACHO MOJIOXKEHUSAM (eepaabHOro
roCy/1IapCTBEHHOI'0 00pa30BaTEIbLHOrO CTaHAapTa BHICIIETO MPO(ecCHOHAIBHOIO 00pa3oBaHus Mpu
nmoAroToBke OakanaBpa mo HampaieHH0 03.03.02 dusmka, MO3BOJSAET CTYIASHTY HMPHOOPECTH

CICAYIOIIUC Komnemenyuu:

B pesynbrare u3ydeHus: AUCHUILTUHBI CTYIEHTHI OyIyT:
e 3HaTb: OCHOBHbBIE Pa3/Ieibl U METO/IbI CIEKTPOCKONUN aTOMOB U MOJIEKYJI, UMETh
IIPEJCTABICHUE O COBPEMEHHOM COCTOSIHUM AUCLUIUIMHBI M O TEHACHUIUAX Pa3BUTHS.
e YMeTh: IPUMEHHUTDH CIEKTPOCKOITUYECKUN METOJT M CIICIIHATU3UPOBAHHOE 000pyI0BaHHE B
COOTBETCTBUH C MPEJIOKEHHON ITPAKTUYECKON 3a1a4yeil.
e Buaapernb: nepBUYHBIMHM HAaBBIKAMU PAOOTHI CO CIIEKTPAIbHBIM 000PYI0OBAaHUEM.
B pe3ymbrare  ycBOEHMS  JUCLMIUIMHBI  ydalMecs JOJDKHBI  00JIaaTh  CIEAYIOUIMMHU
npogeccuoHAJIbHBIMH KOMIIETEHMAMM:
e CIOCOOHOCTBIO UCTIONB30BATh CIICIUATN3NPOBAHHBIC 3HAHUS B 00JIaCTH (DPU3UKH
KOH/IEHCUPOBAHHOT'O COCTOSIHUSL JJIsi OCBOCHHUS IPOPUIIBbHBIX (PU3MUYECKHUX JTUCIUIIINH

(TIK-1);

IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00YUYeHUS 1O JUCHHUIJINHE (MOAYJII0), COOTHECEHHBIX €
HHAUKATOPAMM JTOCTHKEHUsS] KOMIIEeTEeHUM

Komnerenuus NuaukaTopbl KOMIETEHIHI Pe3yabTaThl 00y4eHHsI
(IMK-1) ITK-1 CriocoGHOCTh UCIONB30BAThH 3naem: OCHOBHBIE PAa3/IE€Nbl U METO]IbI
CHelMaM3UPOBaHHbIC 3HAHUS B CHEKTPOCKOIIUU aTOMOB M MOJIEKYJI,

obmactu (1)I/ISI/IKI/I KOHACHCHPOBAHHOI'O HMECT NMPCACTABJICHUEC O COBPECMCHHOM
COCTOSAHHUA 1JIsI OCBOCHUA HpO(i)I/IJ'II)HI)IX COCTOSAHHUH AUCHUIIIIMHBI U O

(bU3MYECKUX TUCIUTUIMH TEH/ICHIUSX Pa3BUTHUS.
Ymeem: npumennts
IIK-1.1 CnocobeH npuMEeHUTh CIIEKTPOCKOINYECKUM METO U
CIIEKTPOCKOIMYECKUI METOJT U CHeHaIU3upOBaHHOE 000PY/IOBAHHUE B
CHelHaTn3UpOBaHHOE O0OPYIOBAaHUE B | COOTBETCTBUU C MPEAJIOKEHHOMN
COOTBETCTBHUH C MPEATIOKEHHOM MPAaKTUYECKOH 3a/1a4eH.
MPaKTUYECKOM 3aja4eH. Bnaoeem: nepBUYHBIMUA HABBIKAMU
paboThI CO CIIEKTPATBHBIM
IK-1.2 CnocoOeH oCyIecTBIsTh 000pyTOBaHUEM.

IMPOBCACHUC SKCIICPUMCHTOB C
HCIIOJIb30OBAHUEM HAYYHOT'O
CIICKTPAJILHOT'O OGOpy,HOBaHI/ISI

IV. Conepxanue u cTPyKTYpa TUCHUILINHBI (MOLYJIs1)
O0BeM QUCIAILINHEI COCTABIISIET 4 3aUeTHBIX eNUHUIE], 144 Jaca,

B TOM 4HcClie 66 4acOB KOHTaKTHOU PabOTHI.
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3aHATUS TPOBOJATCA TOJIBKO B OYHOM (opme oOyueHHs ¢ TPUMEHEHHEM JAUCTaHIMOHHOTO
KOHTPOJISI CaMOCTOATENBbHOM paboThl cryaeHToB uepe3 DUMOC ¢akynbrera. DIEKTPOHHOW H
JUCTAaHIIMOHHOM (opM 00yueHHs He IPeAyCMaTpPUBAETCS.

Ha npakTtuueckyro noarotoBky orsoautcst 40 ayTMTOPHBIX 4acoB (BO BPEMsI BBIIIOJIHEHUS
MPAKTUYCCKHX 3aaHU).

dopma NpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leﬁHLIX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbI/TEMA = Buasbl yue6Hoii padoTsl, DopMBbI TEKYyIEro
n/H w o | BKIIOYAsi CAMOCTOSITENLHYIO PaGoTy 00y4aromuxces, KOHTPOJISt
g E NPAaKTHYECKYIO MOATOTOBKY U TPYA0EMKOCTH ycrieBaeMocCTH;
@ ;_13 e (B yacax) ®opma NPOMeKy TOTHOH
= § = g KonrakTHas padora npenogaBareJisi ¢ « aTTecTaluu
3 T Z § 00y4arImuMuUCs Z (no cemecmpam)
3 = £ = S
o 54 = =
M £ é Jlexuun Cemunapckne/ | Koncynn | S <
= © NnpaKkTu4yeckue/ | Tauuu g :‘
= 5 JaaéoparopHbIe z
= 3aHATHSA O
1 2 3 4 7 8 10
1 | Pasoden 1. CIIEKTPHI U CTPYKTYPA ATOMOB 22
7 4 8 1 5) TectupoBanue
2 | Pasoen 2. CTPYKTYPA U CIIEKTPHI MOJIEKYJI 23
7 7 4 8 1 6 Pemenue 3amau
23
3 | Pasoen 3. METO/IhI CIIEKTPOCKOIIUH 7 7 3 6 1 8 Ompoc
22
4 | Pazoen 4. CIIEKTPAJIBHBIE IIPUBOPAHI 7 6 3 6 1 7 Pewenue 3aau
5 Pa3()e£l 5. CIIEKTPAJIBHO-JIIOMUHECLEHTHHIE 7 224 7 3 6 1 6 o
CBOVICTBA OIITUYECKHX CPEJ] Tpoc
6 22
Pasoen 6. [IPUKJTIAJHAA CIIEKTPOCKOITUA 7 7 3 6 1 6 Pedepar
3auér 3.6 TectupoBanue
KCP 6
Hroro yacos 144 | 40 20 40 6 38




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEIbHOM PaGoThI CTY/IEHTOB MO TUCHHIIJIHHE

CamocTostenbHas pabora 00ydyaronmxcs VuebHo-
OteHouHOe METOIMYECKOE
CCMCCTp Hassanue pasaciia, TEMbI o Cpo}(p[ prﬂoeMKOCTB obecrieueHue
Bun camocTosTensHof paboThl BBITIOJTHEHUS (uac.) CpeACTBO CaMOCTOSATEIbHON
paboTHI
7 Pasznenst 1,2, Perirenne KOHTPOJIBHBIX B TeueHue 10 3amaun u [1-4], [10, 5,7]
3aJJaHui cemecTpa YIPAKHEHUS
Paznensr 3, 4 Iocne [1-4], [8, 11]
3aBepIICHUS
7 IToaroroBka K onpocy JIEKIUI 1o 10 Ompoc
JaHHBIM
pasnenam
7 Pasnene1 5,6 IMoaroroska pedepaTon C]'z;g;];z 10 Pedepar [1-4] i[3]jl’ 12,
7 IMoaroroBka K 3a4éTy Pabota ¢ NIEKUHOHHBIM MaTepHanoM K koniry 8 [1-4], [5-13]
1 yd4eOHOI uTeparypoii ceMecTpa Tect
OO6muii 00beM CaMOCTOATENHHOM PabOThI O TUCIHUILTHHE (Yac) 38




4.3. Coaep:xxanue y4eOHOro MaTepuasia
CopneprxkaHue pa3iesioB U TEM AUCIUTIIMHBI
Pazpnen 1. CIIEKTPBI 1 CTPYKTYPA ATOMOB

Tema 1. CnekTpbl H CTPYKTypa aToMoB. ATOM BOAOpoaa. TOHKas CTpyKTypa aToMma
Bojopona. YpaBHenue Illpenunrepa, BoOJIHOBBIE (YHKIHMH, YPOBHM dHepruu. Onruyeckue
Nepexobl, CHEKTpalbHble CcepuH. TOHKas CTpyKTypa ypoBHeW sHepruu. CrnuH-opOuTaibHOE
B3aHUMOJIECIICTBHE.

Tema 2. CnekTpbl HIEJ0YHBIX MeTayuioB. Cucrema YpOBHEH M CHEKTpBI IIEJTOYHBIX
MetaiioB. CpaBHEHHE C aTOMOM BojiopoJia. TOHKas CTPYKTypa JTHMHHMA.

Tema 3. MHOro03JieKTpoHHbIe aTOMbl. OOIIKI TOAXO0 K ONHCAHUIO MHOT'O3JIEKTPOHHOTO
atoMa. OcHOBHbIE TPUOIMKEHUS, MOJAENU. XapakTep 3aBUCUMOCTH DJHEPIHMHM 3JEKTPOHA OT
KBaHTOBBIX uucen n u |. [lpuanun Ilaymu. DnekTpoHHBIE CIOM W OOOJIOUYKM UM UX 3aIMOJHEHHE.
[lepuoanueckas cuctema 3J1€MEHTOB.

Tema 4. IpdexTt 3eemana. fIBieHne 3eeMaHa B CHIIBHOM IOJIE JUIS Clly4dasi HOpMaJlbHOM
cBs3u. KapTuna paciuernieHus: ypoBHe, BIUSHUE CIIUH-OPOUTAILHOTO B3aUMO/ICHCTBUS.

Tema 5. Ipdext LITapka. CHMHOBBIE COCTOSIHUSI B MHOTO3JICKTPOHHBIX aTOMAX.
Omnpenenurenu Cimarepa. [Tpunuun [aynu. Knaccudukaius cocTosiHII B MHOTO3JIEKTPOHHBIX
aromax. CyMMHUpOBaHHE MOMECHTOB U CIIMH-OpOUTaNIbHAs cBs3b. CBsi3b Paccen-CayHuepea u jj
cBs3b. ATOMHBIE TepMBbI. [locTpoenue criekrpa nornomenus atoma. dddext lTapka.

Pazgen 2. CTPYKTYPA U CIIEKTPBI MOJIEKYJI

Tema 6. CTPyKTYypa M cieKTPbI MoJieKyJ1. OO011as xapakTepucTHKa MOJIEKYJISIPHBIX
cnekTpoB. Buasl neuxenus B Monekyinax. [IpuOiamkeHHoe npeacTaBieHue NoIHONH SHEPTUU
MOJIEKYJIbl ¥ ero o0ocHoBaHKe 10 bopHy-OnmnenreiiMepy. AnuadaTiuueckoe NpuOInKeHue.
[loTeHunanpHas KpuBas IByXaTOMHON MoJieKyibl. [loHsaTHEe 00 annabaTiueckuX NOTEHUUANIbHbBIX
NoBepXHOCTAX. BpamaTenbHbie criekTpsl. KonebaTenbHo-BpalaTenbHble CIEKTPbl. DIEKTPOHHbIE
cnekTpbl. THppakpacHble CIEKTPBI U CIEKTPbl KOMOMHAIIMOHHOI'O pacCesHUs

Tema 7. Merox MOJIEKYJSAPHBIX opoOuTaneid. [IpuHIMI MeTOoma MOJEKYISPHBIX
opbutaneil Kak JMHEMHONM KoMOuHamuu atoMHbIXx opOutanedr (MO JIKAO). Cummerpus
JIBYXaTOMHBIX MOJIEKyJ. MosekymnspHble TepMbl. Buipl Xumuueckoi cBA3M (CUTMa-cBsi3b, IH-
CBSI3b).

Paznen 3. METO/IbI CITEKTPOCKOIINU

Tema 9. MeToabl ClIEKTPOCKONUH. XapaKTEPUCTUKA COBPEMEHHBIX METOJIOB
CIEKTPOCKOIINH.

Tema 10. dayopecueHTHas cniekTpockonus. OiayopeclieHTHAsS CIEKTPOCKOMMS Kak
METOJ aHAJIN3a XMMUYECKOT0 cocTaBa o0pa3ua. MIcToUHUKH BO30YKJAtOIIEro U3Iy4eHusl.

Tema 11. AGcopOUMOHHAS CTIEKTPOCKOMMSI.

CriekTp TOIJIOUIEHUsI BeIIeCTBA OKCIEPUMEHTAJIbHbIE OCOOEHHOCTH HCIIOJIb30BAaHUS
MEepeCTpanuBaEMbIX JIA3€pOB B KAyeCTBE HCTOYHUKOB W3JydeHUs. BpamiarenbHass CTpyKTypa.
Ilepectpoiika 4acTOTBI

Tema 12. JlazepHasi cnekTpockonus. CrieKTpagbHO-TIOMUHECIIEHTHBIE CBOMCTBA
na3epHbIx cpe. Cxema ypoBHel. OnTuueckas Hakauka. [lepectpoiika yacTOTHIL. Ja3epHast
crieKkTpockonus. Mzamepenue pasmepa U KOHIIEHTPAIMK YacTHIL, UX (POPMBI, OJTyYEHHE JaHHBIX O
TEMIEpAType U JaBieHuu. Jluaapel.

Paznea 4. CIIEKTPAJIBHBIE ITPUBOPHI

Tema 13. CnexkTpajibHble IPUOOPHI. Y CcTpoiicTBO. OCOOEHHOCTH KOHCTPYKIIUH.
WcTounuku nznyueHusi. MeToibl CIEKTPaIbHOTO Pa3iokKeHUs U3TydeHUs. JleTeKTophl u3TydeHusl.
C60p naHHBIX U 00paboTKa HH(pOPMAIIHH.


http://www.krugosvet.ru/articles/23/1002316/1002316a3.htm#1002316-L-110
http://www.krugosvet.ru/articles/23/1002316/1002316a3.htm#1002316-L-111
http://www.krugosvet.ru/articles/23/1002316/1002316a3.htm#1002316-L-112
http://www.krugosvet.ru/articles/23/1002316/1002316a3.htm#1002316-L-112
http://www.krugosvet.ru/articles/23/1002316/1002316a3.htm#1002316-L-113
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DJieMeHThI TEXHHUKH ONTHYECKOH cnekTpockonun Onrtuyeckue crekia. Gu3nKo-XUMHUECKUe
CBOMCTBA ONTUYECKUX MaTEPUATIOB. Y BHOJIEBOE CTEKIO. CuTamuibl. ONTUYECKUE KEPAMUKH.
Kgapuesoe crekio. [TomynpoBoaaukoBbie KpUcTauTbl. OCOOCHHOCTH pabOTHI C U3/ICTUSIMU U3
ONTUYECKUX MAaTEPHAIIOB.

Pasgen 5. CHIEKTPAJIBHO-IIOMUHECIHEHTHBIE CBOMCTBA OIITUYECKHUX CPE]

Tema 14. JIromunecuenuusi. JlepexTtel B TBepabix Tenax. LleHTpbI okpacku. MeTojs
okpamBanus kpuctamuioB. LlenTpel okpacku B III'K. CnexTpsl NOrIOMIEHNS U JTIOMUHECLIEHIINH.
MexaHu3M BO3HUKHOBEHHUs JIOMUHECIEHIMH. PexomOuHanumonHele mnponecchl. Knaccudukanus
JIIOMUHECLEHIIUH.

Tema 15. CeKTpOCKONMUsA KOMOMHAIIMOHHOTO paccesiHus. JIByxdoronHas
cnekrpockonus. Heynpyroe paccesnue. «CTOKCOBa» U «aHTUCTOKCOBA» 4acTOTA.

Tema 16. ®ypbe cnekTpockonus. [[penmyiecTBo MmeToaa nepea TpaauliMOHHbIM
paznoxxenuem. [Tpunmun nocrpoenust @ypre criekrpomerpa. OcodeHHOCTH 00pabOTKH JaHHBIX.
[Ipumenenne Oyppe CIEKTPOMETPOB

Paznea 6. IPUKJIAJHASA CHEKTPOCKOIIUA

Tema 17. llpukaaanas cnekTpockonusi. TeHIeHIUN Pa3BUTHUS. OJEMEHThl TEXHUKHU
ONTHYECKON crekTpockonuu. Ontuyeckue crekyia. OU3UKO-XMMUYECKHE CBOWCTBA ONTHYECKHUX
MarepuaioB. YBHoOJIeBOe crTekno. Cutambel. OnTtudeckue Kepamuku. — KBapueBoe CTEKIo.
[TonynpoBoHMKOBBIE KpUCTAUIBl. (OCOOEHHOCTHM pabOThl € M3ACHUSIMU U3  ONTHYECKUX
MaTepHuaoB.

Ob6o6maromue 3amevanusi. M3amepenue AmuH BoJH. M3MepeHne MHTEHCUBHOCTEH JTMHUA.
MeTo/1pI OBBILIEHUS CIIEKTPaIbHOTO paspeiieHus. Co3qaHue HOBOro 000pyJ0BaHUS.

4.3.1. llepeyeHb CeMMHAPCKUX, IPAKTHYECKUX 3aHATHH U J1a00OpPaTOPHBIX padoT

Ne | Nepaznena HaumenoBanue TpynoeMKoCTb Onenounsle | PopmMupyemMble
n/n Y TEMBI CEeMUHApOB, (gacer) cpencTaa KOMITETCHIIUH
JICIIUTLTHHEI MPaKTHYECKHUX U Bceero | U3 Hux
(Momyst) 1a00paTOPHBIX 4acoB | MpaKTUYecKas
pabot MOJIrOTOBKA
1 2 3 4 5 6 7
1 |Temal MeTtoibl orpoc,
2322%6);1?5:;;; 5 6 4 koHTpossHOE | (ITK-1)
Y® wu BuauMon 3aJlaHNe
o0macTsix.
CriektpodoromeTpus
2 | Tema2 UccnenoBanue ompoc, (ITK-1)
ONTUYECKUX CBOMCTB
6 4 KOHTPOJIbHOE
KPUCTATHIECKUX
cpen METOZOM 3aJjaHne
bayopeceHTHOM
CHEKTPOCKOIHH.
3 | Tema3 Hcnonp3oBanue Pegepar (ITK-1)
abcopOLroOHHOU 7 4
uH(ppakpacHoOn




CIIEKTPOCKOITUU IS
aHaim3a KoyeOaHui
MHOT0aTOMHBIX
MOJICKYII.

4 | Tema 4 CriekTpocKomnus Pedepar (ITK-1)
Dypse. AHnanu3
CIIEKTPOB
MHOT'0aTOMHBIX

MOJICKYII

5 | Tema 5 CrieKTpoCKOMus Pedepar (ITK-1)

KOMOWHAIIMOHHOTO
paccesiHus

orpoc, )

(TTK-1)

Onruueckue
CIIEKTPBI
MIOTJIOLEHUS
TBEPBIX TeJ.
®opmyna Cmakyisl
— Jlexcrepa. Pacuer
KOHIIEHTpalHUH
MOTJIOIIAFOLIUX
LIEHTPOB..

6 | Tema 6
KOHTPOJIBHOE

3aJaHuc

4.3.2. llepevyennb TeM (BONMPOCOB), BLIHOCUMBIX Ha CAMOCTOSITEJIbHOE M3YYeHHE CTyJeHTaMH B
pamkax camoctositTebHoi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Konnuectso
HE. CaMOCTOSTEIbHOU auTeparypa JacoB
paboThHI
1. CIIEKTPBI 1 Pemenue 3amau Pemenne [1-4], [10] 6
CTPYKTYPA ATOMOB | 110 1aHHOU TeMe 3a1a4 !
2. CTPYKTYPA U Pemenwne 3agau . Pemenue
CIIEKTPBI MOJIEKVYJI | 1O IaHHOM Teme | 3a1a4 [1-4], [5-7] 6
3. METO/IbI Pemenue 3amau . Pemrenne [1-4], [8] 6
CIIEKTPOCKOITNA 110 JTaHHOM TeMme 3a71a4 !
4, CIIEKTPAJILHBIE Pemenue 3amau Pemenue [1-4], [11] 6
[TPUBOPHI 10 JAHHOU TeMe 3aja4 ’
5. CIIEKTPAJIBHO- IToaroroska ITonck n
JIIOMUWHECHEHTHBIE | nokxnana A3y4YEHUE
CBOMCTBA JIUTEPATYpPHI [1-4], [11,13] 6
OIITUYECKUX CPE]] 0 TEME
6. IToaroroska ITouck n
ITPUKJIAZTHAS pedepata U3ydeHUE [1-4], [12] 5
CIIEKTPOCKOITHS JUTEPaTyphI ’
10 TEME
Tekymiye KOHCYIbTalUN 1
[ToaroroBka K 3auety




4.4, MeToan4yecKue YKa3aHUs MO OPraHU3aIMU CAMOCTOSITE/ILHOI PadoThl CTYIEeHTOB

K coBpemeHHOMY crienuaiucTy OOIIECTBO MPEIBSIBISET JTOCTATOYHO IIMPOKUH TEpEUYCHb
TpeOOBaHMWI, CpeIu KOTOPBIX HEMAJIOBAXHOE 3HAYCHHE HWMEET HaJIW4ue Y BBITYCKHUKOB
OTIpEeICNICHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSITENIbHO JOObIBaTh 3HAHMUS U3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMAaTH3UPOBATh IMOJIyUEHHYI0 HWH(OpMAlMIO, [1aBaTh OLEHKY KOHKPETHOMN
¢uHaHcoBol cutyaruu. @opMHpOBAaHUE TAKOTO YMEHHS MPOUCXOAHWT B TEYCHHUE BCETO MEpUOa
oOydeHHUsT 4yepe3 ydacTHE CTYIACHTOB B NPAKTHUECKUX 3aHATUSAX, BBITIOJHEHHE KOHTPOJBHBIX
3a/laHuli, HamMcaHWe KYPCOBBIX U BBIMYCKHBIX KBaTM(PHUKAMOHHBIX paboT. Ilpm sTOM
caMoCTosITeNIbHAsl padoTa CTYIEHTOB UTPAET PELIAIOUIYI0 POJIb B XOJ€ BCEro yueOHOro mnpoiecca.

Teopernueckue 3HAHUS, IMOJTYYEHHBIE CTYJEHTAMH Ha MPAKTUYECKUX 3aHATUSIX U TpU
CaMOCTOATENIbHOM HM3Y4YEHUH Kypca TO JHUTEPATypPHbIM HCTOYHHMKAM, 3aKpPEIUISIOTCS IpHU
BBIITOJIHEHUM MPAKTUYECKUX 3aJaHUM.

[Tpu BbIMOMHEHUH MPAKTUYECKUX 3aJaHUil oOparaerca ocoboe BHUMaHUE HA BBIPAOOTKY y
CTYJICHTOB YMEHHSI T'PAMOTHO BBINOJHATH U OPOPMIISATH JOKYMEHTAIMIO, YMEHHUS IOJIb30BAThCS
HAYYHO-TEXHUYECKON CHpaBOYHON juTepaTypor. Kaxaplil CTyIEHT HOJKEH MOArOTOBUTHCS K
3aIUTE CBOETO OTUYETa, Pa300paBIINCh C TEOPUEH HCCIEAYEMOTO SIBIICHUS.

Tekymas pabora Haj ydyeOHBIMH MaTepHallaMU BKIIOYaeT B ce0s CHCTEMaTU3alUIo
TEOPETHYECKOTO MaTepHayia KaXJAOW MPAaKTHYECKOW paOOThl, 3alOJIHEHUS MPOMYIIEHHBIX MECT,
YTOUHEHMSI CXE€M W BBIJCJIICHHS TJABHBIX MbICIEH OCHOBHOTO COAEpKaHHs paloThl. [ljist 3TOTO
WCIIONIB3YIOTCS HMMeEMIHUecs Yy4eOHO-METOAMYecKre MaTepuanbl M JApyras peKOMeHIOBaHHas
nuTeparypa.

['panuiipl MEXTy pa3HBIMU BUAAMHU CAMOCTOSITEIBHBIX PA0OT TOCTATOYHO PA3MBITHI, 4 CAMH
BHUJIBI PabOThI mepecekatoTcs. TakuM 00pa3oM, caMoCTOSATEILHOM paboTa CTY/IEHTOB MOXKET OBIThH
Kak B ayIMTOPUH, TaK U BHE €e.

3akperneHue BCEero HM3yuYeHHOro MaTepuaja OCYIIECTBISETCS Ha KOHTPOJBHOH paboTe.
Taxke MOXeT OBITHh MPOBEAEH OMpPOC MO BCceM TemaMm Kypca. [IpenomaBarens momoraer
pazobparhces ¢ MPOOIEMHBIMU BOIIPOCAMU U 3aa4aMu (110 Mepe WX MOCTYIUICHUS) B XOJI€ TEKYIITHUX

KOHCYJIbTALIUH.

4.5. lIpumepHasi TeMaTHKa pedepaTHBHBIX padoT.

1. ATOMBI 1 MOJIEKYJIBI, KaK KBAaHTOBO-MEXaHUYECKUE CUCTEMBI.

2. Atom Bozopoaa. Ypasaenue lllpennnrepa muist aroma Bogopoa. MarHuTHOE KBAaHTOBOE YHCIIO.
Op6uTanbHOE KBAHTOBOE YHCIIO.

3. IIpencraBienue aToOMHBIX opOUTael. s- U p- opouTanu B arome Bogoposa. [lousaTue rubpuaHbIx
opOuTanei.

4. CnuH 1 cnuH-opOuTanbHoe B3auMoaeicteue. Dpdextsl 3eemana, [lamena-baka.

5. MHoroanekTponssie atoMbl. Meton Xaptpu-®oka. KauecTBeHHBIE pe3yabTaThl UCIOIb30BAHUS
Meroaa Xaprpu-dDoka.
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6. CBsa3p Paccen-Caynaepca u jj cBsi3b. ATOMHBIE TepMbl. [locTpoeHHE CHEKTpa MOTJIOMICHUS
atoma. Dddext lTapka.
7. Cunexktpsl Moiiekyna. Paznenenue JBMKEHUM B CIOXHOM MOJIEKyJe: BpallaTesbHOE,
KoJiebaTenbHoe, AnekTponHoe. [Ipuanun bopaa-Onmnenreiimepa.
8. Mertox monekymsapabix opoutaneit (MO JIKAO). Bunsl xumudeckoil cBsi3u (curma-cBs3b, IH-
CBSI3b).
9. KonebarenbHble CIEKTPBI MOJIEKYJ1. BaneHTHbIe 1 neopMaiioHHbIE KOJIeOaHHs.
10. Paznmuuus mexay ciektpamu MK moromienus u cnekrpaMu KOMOMHAIIMOHHOTO PAcCesTHUSI.

V. YueOHo-MeTOAUYecKOe U MHPOPMAITHOHHOE o0ecTiedeHne THCHUTITHHBI (MOTYJIs)

a) nepeuens 1umepamypbl
OcHnoeénas numepamypa

1. PamxaboB E.A. CriekTpocKonus aTOMOB U MOJIEKYJ B KOH/IEHCHPOBAaHHBIX cpenax [Tekcr] :
yueb. mocobue / E. A. Pamxa6os ; peu.: B. B. Akumos, A. A. 'aBpuniok ; UpkyTckuii roc. yH-T,
Poc. akan. nayk, Cu0. otn-uue, MH-T reoxumun uM. A. I1. Bunorpanosa. - Upkyrck : U3n-so UT'Y,
2013. - 107 c. ; 20 cm. -- ISBN 978-5-9624-0882-8 : 188.00 p.

2. ITaBmunHckuii I'.B. PentrenoBckas ¢ayopecuenuus [ Texcet] : Hayunoe nznanue / I'. B.
[TaBnuHCKUi ; pent.: H. M. bynues, A. JI. ®unkensinteiin ; Upkyrckuii roc. yu-1, @us. dax. -
Upkyrck : M3n-Bo UT'Y, 2013. - 85 c. ; 20 cm. - bubmumorp.: c. 80-85. - ISBN 978-5-9624-0895-8 :
184.00 p., 184.00 p.

3. CuByxwuH [[.B. O6muit kypc ¢pusuku : yuaed. mocodue s ctyn. pus. crem. By3oB: B S T./ /1. B.
CuByxuH. - 3-€ u3., crep. - M. : ®uzmarnurt. - 22 cm. T.4 : Ontuka. - 2013. - 791 c. - [Ipeam.
ykas.: c. 784-791. - ISBN 5-9221-0763-1 : 300.00 p.

4. Nymyrun H.K. Teopust nznydenus [DnekTpoHHbIi pecypce] : yueb. nocodue / H. K. ymrytus,
1O. B. AcrokeBuy ; Upkyrckuii roc. yH-T, Hayu. 6-ka. - OBK. - Upkyrck : UT'Y, 2008. - Pexxum
JocTyna: DJIeKTpOHHBIN unTanbHbli 3a1 "bubnanorex". - Heorpanuy. goctym. - (B kop.) : 50.00 p.

Jononnumenvnas
5. B.A. Kuzens. [Ipaktuueckas MonekynspHas ciekrpockonus. 1998
6. M.B.Bonbkenmiteitn, JI.A.I'pu6os, M.A EnbsimeBuy, b.1.Crenanos. Konebanus Mmoiexyi.
1972.
7. K.benyami. OCHOBBI MOJIEKYJISIpHOH criekTpockonuu. 1985.
8. B.lemtpenep. Jlazepnas ciekrpockonus. 1985.
9. T'. Banbtep. JlazepHas crieKTpockomnusi aroMoB U MoJieky. 1979.
10. Y.®ano, JI.dano. ®usuka atoMoB u Mojekys. 1980.
11. A. Cmur. IIpuknagnas UK cnextpockomnus. 1982.
12. A.bapuec, Y.Opsmwur-Tomac. KonebartenpHast crnekrpockonusi. COBpEeMEHHBIE BO33pEHHUS.
Tennenuuu pazsurtus. 1981.
13. A.Aunepcon. [IpumeHeHne crieKTpoB KOMOWHAIIMOHHOTO paccesiHus. 1977.

0) nepuoouueckue uz0anusl

- HCT.

6) basvl ()aHHblx, qubOpMaI/;MOHHO'CI’lpCIGOUHble U nouckKoebvle cucniemysl

OOpa3oBarenbHbIil opTain «HHOBaIMK U BBICOKHE TeXHOJIOrHH (hoToHMKH» hitp://lls.nsu.ru

Poccwuiickuii o0pa3oBarenbHbIi moptai o ¢usuke http://window.edu.ru

[Mopran Optics ORG http://optics.org/

Caiit «cnekrpockomnus» http://analyticalscience.wiley.com



http://adswww.harvard.edu/
http://optics.org/
http://www.naoj.org/

Caiit «Onrtuka atmocdepni» http://www.atoptics.co.uk

Caiit «KonBeprop pusmueckux Benmyun» http://www.convert-me.com
e DU3 «bUBJIMOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DBC «JIAHb» HTTP://E.LANBOOK.COM/
e DBC «PYKOHT» HTTP://RUCONT.RU



http://www.roscosmos.ru/

V1. MaTepuaibHoO-TeXHHYECKOe O0ecnedeHne TUCHUMILTHHBI (MOYJIA)

6.1. YueOHo-1200paTOpHOE 000py/10BaHMeE:!
[IpakTrueckue 3aHATUS 10 JAHHOM JUCHUIUIMHE TMPOBOASATCS B Yy4yeOHOM ayIUTOpPHH TIO
pacnucanuto. JlabopaTopHoe 060py10BaHUE HE IPEAYCMOTPEHO.
Ha akynprere uMeeTcs KOMIBIOTEPU3UPOBAHHAs — AyAWTOPHsA, IpEJHA3HAYCHHAs M
CaMOCTOSATENILHON pabOThI, ¢ HEOTPaHUYEHHbIM JocTynoM B MHrepHer. MMeroTcs cTaHOapTHbIE

CpelcTBa Il MPOCMOTpa Mpe3eHTaui U APYTUX MaTEPHAJIOB 10 KypCy.

6.2. IIlporpaMmmHoe obecnieyeHue:
CrangapTHble cepBUCHI CeTH VIHTEpHET, cTaHJapTHBIE CPEACTBAMU IPOCMOTpa IpE3CHTALMU U
JIPYTUX MaTEpPHAIIOB IO KYpCY aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOITHH.

6.3. Texunuyeckue v 3JIeKTPOHHbIE CPeCTBA:

Jlnis mpoBeieHUsT MTPAKTUYECKUX W JICKIIMOHHBIX 3aHATHH B KayecTBE JEMOHCTPAIIMOHHOTO
000pyZIOBaHUS UCHOJB3YIOTCSA MPOEKTOP, SKpaH U MejoBas Jlocka. Mcnonb3yroTcs coBpeMeHHbIE
00pa3oBaTeNbHbIC TEXHOJOTMU: WH(OPMAIIMOHHBIC (JICKIIMM W TIpe3eHTanmu B Power Point),
IPOEKTHbIE (MYJIbTHUMEIMA, BHUEO, JOKyMEHTaJlbHble (GWibMbl). lcnonp3oBaHue I00aIbHON
KOMIIBIOTEPHON CETH MO3BOJSIET O00ECIEeYUTh TOCTYNMHOCTh WHTEpHET-pecypcoB M peaan3oBaTh
CaMOCTOSITENIbHYIO PabOTy CTYJIEHTOB, B X0/1€ KOTOPO OHM MOT'YT BBIYMTHIBATh HAyYHbIE CTATHH I10
TeMaM Kypca. Ha Jekiusix MoryT HCToib30BaThCsl MyJIbTUMenuiiHbIe cpeactBa: npoektop (CASIO
XJ-A241), nepenocHoii sxpan (Classic Solution, T195x195/IMW-LU/B), HoytOyk Lenovo B590.
Marepuaibl: Hay4HbI€ CTaTbU U MOHOTPa(UU U3 PELIEH3UPYEMBIX KypHAJIOB, pacCMaTpUBAIOIINeE

COBPCMCHHBIC MOXOABI U UCCIICAOBAHHUA B 001aCcTH aTOMHOH U MOJ'IGKy.]'IS[pHOfI CIICKTPOCKOIINH.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

B coorBerctBuu ¢ TtpeboBanusimu PI'OC BO mno peanuszanuu KOMOETEHTHOCTHOTO
M0/IX0J1a, B y4€OHOM MpOIIECCE MCIONb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MTPOBEIEHUS
3aHATUH. MHTepakTuBHBIE (HOpMBI pabOTHl Ha Y4EOHBIX 3aHATHAX NPEAYCMATPUBAIOT AKTHBHYIO
IMO3UIUIK0 CTYACHTOB IIpU HU3YYCHUU MaTCpuala, HallpUuMEp, CaMOCTOATCIBHO IIOATOTOBUTH
JIOTIOJTHEHHE K TEME M BBIHECTH €ro Ha OOCYXIEHHE, MPOBECTU IMCKYCCHIO, BKIIOYUTH 3JI€MEHTHI
COOCTBEHHBIX HAay4YHBIX HCCJ’I@I[OBaHI/Iﬁ N CACIATh KPATKYIO IMMPE3CHTAlIUIO CBOUX BBICTYHHGHPII)’I Ha
Hay4YHbIX KOH(epeHIsaX. Bce 3To ¢opmupyeT cHoCOOHOCTH NPUMEHATh 3HAHUS, YMEHUS U
JJMYHOCTHBIC KadeCTBa IJIs1 YCHGHIHOﬁ ACATCIIBHOCTHU B 00JIaCTH aTOMHOH H MOJ'IGKy.TIS[pHOfI
CIEKTPOCKOITHUH.

Ha mnpakTtudyeckux 3aHATHSX CTYICHTHI HCIOJIB3YIOT SKCHEpUMEHTalbHble 3amaud. llo
MaTepuajaM MOJYyYEHHBIX SKCIIEPHUMEHTAIBHBIX IaHHBIX OHU MPHOOPETAIOT HMCCIEN0BATENbCKHUE

HaBBbIKU, H606X0)II/IMI)IG JJIA pa6OTI)I M0 MCXKIUCHUIIIMHAPHBIM HAITPABJIICHUAM, ITOCJIC IMOJYUCHUA
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6a3oBoro oopazoBanusi 1 GOPMHUPYIOT KOMIETEHIIMIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO
CYUTHOCTh TPOOJIeM, KOMIIETEHIIMIO TOTOBHOCTH WCIOJIB30BaTh METOABI TEOPETUYECKOW U

HKCHEPUMEHTAIBHON (PU3HKH B TPOECCHOHATBHON 1EATEIIHOCTH.

VIll. OueHounble MaTepHUAJIbI AJsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU
®onn oneHouHBIX cpeacTB (POC) nmpeacTaBieH B IPHIOKCHUH.
8.1.1. OueHovHbIe CPEACTBA I BXOJHOTO KOHTPOJIA:
[IpoBoauTCs onIpoC Ha IEPBOM 3aHITHH.

8.1.2. OnieHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS

[TpoBoguTCcs mpOMEXyTouHass aTTecTalMs II0 MTOraM CaMOCTOATENbHOM  paboThl,
IIPELyCMOTPEHHOM IPOrpaMMoOi Kypca.
IIpuMepHBbIE TECTOBBIE 3aJaHUs 110 aTOMHON U MOJIEKYJIIPHOM CIIEKTPOCKOIMY IIPUBECHBI B

(¢oHIaX OLIEHOYHBIX CPEACTB (B MPUJI0KEHUM).

IIpuMepHBIC BApHAHTHI 33734 JUIS MPAKTUYCCKUX 3aHITHH]

1) 3Bamaya 1. DiaekTpoMarHUTHas BOJIHA C 4acTOTOM 5 MI'I| mepexoauT U3 HEMarHUTHOM
Cpelbl C IUAICKTPUYECKOW MPOHHUIIAEMOCThIO € = 2 B BakyyM. OmnpeneinuThb
W3MEHEHME €€ JIMHBI BOJIHEI.

2) 3amaua 2. OmnpenenuTh JJIUHY BOJHBI CBETa, KBAHT KOTOPOTO HMMEET TaKyHO K€
SHEPrul0, KaKyl MPUOOPETEeT OJIIEKTPOH, MPOJIETEBIINM W3 COCTOSHHUS TOKOS
paszHocTh noteHuanoB U =4,1 B.

3) Bamaua 3. Ompenenuth AeOPOMICBCKYIO JUTMHY BOJHBI 3JCKTPOHA, YCKOPEHHOTO
paszHocThio oteHnuaios 100 B

4) 3amava 16. CobcTBeHHAsT YacTOTa KojebaHUi MOJIEKYJ bl Bojopoaa o = 1.32 10 14
c-1. Ouenutb TeMIepaTypy, MpU KOTOPOH CpefHsis KHUHETHYeCKas DSHEprus
Xa0TUYECKOTO TMOCTYMATENbHOTO ABMXKEHUS MOJIeKynbl H2 paBHa KBaHTy SHepruu
KosiebaHui MoJieKyIbl. Macca MoJekyibl Bogopoaa =3,3 10 -27 kr. Macca atoma =

1,65 10 -27 kr
5) 3amaua 5. JlaBieHne MOHOXPOMATHYECKOTO CBeTa C JUIMHOM BOJHBI = 500 HM Ha
MOBEPXHOCTh € KOX(D(PUIMEHTOM OTpaKEHUS = 0.3, pacnoioxeHHYIO

NEepIeHuKYIApHO TajaawomeMy cBery, paBHo 0.2 wmklla. Omnpenenuth wucio
(OTOHOB, MaJAIOIMX €KECEKYHTHO Ha €JMHMILY IJIOIIA 11 3TOW MOBEPXHOCTH.

6) 3amaua 6. Onpenenuth dHepruio kBanTa MK u3mydeHwus!, BBI3BIBAIONIETO TEPEXO.
MoOJIeKyJbl Bogopoaa H2 ¢ mepBoro BpamaTeabHOro ypoBHs Ha BTOpoi. PaccrosiHue
MEXy SapaMu aToMa Bojopojaa B Mosiekyine H2 = 0,74 Anrctpema (0,74 10-10 m)
Macca monekynsl Bogoponaa =3,3 10 -27 kr. Macca aroma = 1,65 10 -27 xr

7) 3amaua 7. MoryT Ju KBaHTBI MOHOXPOMATHUYECKOTO JIEKTPOMArHUTHOTO U3TyIEHUS
C JUIMHOM BOMHBI = 1,7 MM B030yIUTh BpallaTelbHbIe YPOBHU MOJIEKYJIBI KUCIOPOa
02 ? PaccTosiHue MEXIY SApaMH aTOMOB B MOJIeKyie kuciopoaa = 1,21 Anrcrpema
(1,21 10 -10 m). Macca monekynbl kucinopoaa =5,33 10 -26 kr. Macca atoma =
2,67 10 -26 kr.

8.1.3. OnieHOYHBIE CpEICTBA JIUIS IIPOMEKYTOYHON aTTeCTAIlUN

HpOMC)KYTOLIHaH arTecTanusd nNpoBOJAUTCA B (I)opMe 3auéra.
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Matepuainsl A1 IPOBEICHHS TEKYIIETr0 U MPOMEKYTOUHOT0 KOHTPOJISI 3HAHUN CTYJEHTOB:

Kommereniuu,
Ne B K ( ) KOMITOHEHTBI
U7 KOHTPOJIS OHTPOJIUPYEMBIC TEMBI (Pa3aeIbI
n\in A P POIHPY pasa KOTOPBIX
KOHTPOJHPYIOTCS
IT
1. POBEPIaA PEIIEHI | EKTPBI M CTPYKTYPA ATOMOB K-1
JIOMAIITHEH 3312491
5 IIpoBepka pereHus CTPYKTYPA U CIIEKTPbI MK-1
' JIOMaIITHEH 3a1a4u MOJIEKYJI
IT MK-1
3 POBEPKa PCILICHHA METO/IbI CITEKTPOCKOITMH
JIOMAITHEH 3a1a9u
IIpoBepka perieHus K-1
4. . CIIEKTPAJIBHBIE TTPMBOPHI
JIOMAIITHEH 3312491
CIIEKTPAJIBHO- IK-1
[TpoBepka pemieHus .
5. . JIIOMUHECTIEHTHBIE CBOMCTBA
IOMAIIHEH 3a/1at1 OINTUYECKUX CPE/[]
[IpoBepka penieHus IK-1
6 . I[MTPUKITAJTHA A CITEKTPOCKOITHA
JIOMAIITHEH 331291
3ader, KOHTpPOJIbHAS MK-1
7 Bce tembl
3amava, pedepar

IIprnMepHBIN CIUCOK BOIIPOCOB U YIIPAXKHEHUH K 3aUETY

1. Atom Bogopona. Ypasuenue lllpenunrepa, BoiHOBbIe (GYHKIIMH, YPOBHU dHepruu. OnTuyeckue
IIepexo/ibl, CHEKTpaylbHble cepud. ToHKas cTpykTypa ypoBHell sHepruu. CHuH-opOUTaIBHOE
B3aUMO/ICIICTBUE.

2. Cucrema ypoBHEH M CHEKTpHI IIEIOYHBIX MeTauioB. CpaBHEHHE C aTOMOM BOJOpozAa. TOHKas
CTPYKTYypa JINHU.

3. OOmmii MOaX0A K ONMHUCAHWIO MHOTO3JIEKTPOHHOTO aToMa. XapakTep 3aBHCHMOCTH DHEPTUHU
3JIEKTpOHA OT KBaHTOBBIX uucen n u l. [Tpunnun IMaynu. DnekTpoHHBIE cI0M U OOOJOYKH U MX
3aII0JIHEHHE. .

4. OOmas XapakTepUCTHKa MOJEKYJISIPHBIX CIEKTPOB. Buuel ABMWKEHUS B MOJEKyJax.
[loTreHunanpHas KpuBas ABYXaTOMHOH MouieKyibl.. BpamatenbHbie crektpsl. KosebatenbHo-
BpalaTeabHbIEe CHEKTPbl. OJEKTPOHHbIE CHEKTpbl. MH@pakpacHble CHEKTpbl U  CIEKTPHI
KOMOWHAIIMOHHOTO PacCEsIHUS

5. CnextpasibHble TpUOOpHI. Y CTpoicTBO. OCOOEHHOCTH KOHCTPYKIUU. VICTOYHMKM W3ITydeHUs.
MeToapl CIIEKTPANBHOTO pa3okeHus wu3nydeHus. Jlerektopsl usnmydeHus. COOp HaHHBIX U
o0paboTka nHbOpMaIIH.

6. XapaKTCpI/ICTI/IKa COBPCMCHHBIX METOA0B CIICKTPOCKOIINH.

7. @uyopecueHTHas CHEKTPOCKONMHUS  KaK METOJ aHalM3a XUMHUYECKOro cocTaBa oOpasna.
VcTouHrKH BO30YKAIOIIETO U3Ty4EHUS.

8. CrmekTp TOIJIONMIEHUsS BEMIECTBA JKCICPUMEHTAIBHBIE OCOOCHHOCTH  HCIIOJIh30BAHUS
MEepPECTPANBAEMBbIX J1A3€POB B KAUE€CTBE UCTOYHUKOB U3ITYUECHHUSI.

9. Cmektpsl Monekyn. Mcrounukn Bo30yxneHus. Peructpamms MK crnektpoB. CrekrpaibHbIE
npubopsI
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10
10. [Jedextsl B TBepaplx Tenax. LIeHTpbl Okpacku. MeToApl OKpallMBaHHUS KPUCTAILIOB..
CrekTpel MNOMIOIIEHHA M JIIOMHHECHEHUUH. MeXaHu3M BO3HMKHOBECHMS JIFOMMHECLICHLIUU.
PexomOunarmonnsle nporecchl. Knaccudukanus JTIOMAHECIICHITUH.

11. Dxcuron dpenens, Banve Cuna ocrmuiaropa. JumnonsHbii MOMeHT. O1ieHKa KOHIIGHTpaIuu
MOTJIOMIAIONINX IIEHTPOB 10 opmyiie CMmakymsi-JlexcTepa.

12. PaneeBckoe u PamanoBckoe paccesiHue. Heynpyroe paccesHue. «CTOKCOBa» M «aHTHCTOKCOBA
yactora. Bodmoxxnoctu KP — criekrpockonuu.

13. O6o6maronue 3ameuanus. Mismepenue aiuH BoJIH. M3MepeHrne HHTEeHCUBHOCTEH JIMHUH.
MeTo 16l TOBBIIIEHUS CIIEKTPaTIbHOTO pa3pemeHus. Co3gaHne HOBOTO 000PYIOBaHHMS.

14. ®orosnektpuueckue, (HOTOAIEKTPOHHBIE U TEIUIOBbIE MPUEMHUKHU ONTUYECKOTO H3ITyYEHHUS.
®oropesuctop. Doromuon. doroymunoxurens. dorosnement. I[13C marpuna. DaeKTpOHHO-
ontuieckuit mpeodpazosarens. [IHB. bonomerp. [TuposnekTpuueckuii nprueMHHUK.

15. Onrtuueckue crexina. OU3MKO-XMMUYECKHE CBOMCTBA ONTHYECKUX MaTEpPHAIOB. YBHOJIEBOE
crexsio. Cutambl. Ontudyeckue kepamuku. KBapueBoe crekio. I1omynpoBoJHUKOBBIE KPUCTAILIBL.
OcobeHHoCTH pabOThI C U3ICTHUAMHU M3 ONTHYECKUX MAaTEPHAIIOB.

16. Cnexrtp nornomeHus Bo3ayxa. I[IpoHHMKHOBeHHE B aTMocdepy BEPTHKAJIBHO HAIPABICHHOTO
COJTHEYHOTO u3imydeHus. OKHa MPO3PavyHOCTH aTMOCQEPHI.

Pa3paborunkmu:

JIOTIEHT, K.().-M.H. H.T.MakcumoBa
(3anumaemas OOAHCHOCHb) (uHuyuanwl, pamunus)

[Iporpamma coctaBneHa B cooTBeTcTBHH ¢ TpeboBanusiMu PI'OC BO mo HampaBiieHHIO
moarotoBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadenpsl 001IeH 1 SKkcnepuMeHTabHON pusuku UT'Y
« 24 » wmapra 2022 . 4

ITporokon Ne _ 6 , 3aB. kaenpoit _ A.A.TaBpmiok

Hacrosimass mporpamMma He MoO:KeT ObITh BOCHpPOU3BeleHA HHM B Kakoil ¢opme 0e3

NpeABapuTeIbHOI0 NMCHbMEHHOI0 pa3pelieHust kKadeapbi-pa3padoTynka NporpaMmsl.



