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1. Ienu u 3agaun H3yYeHUus: THCHUIIIHHBI

Kype "Cnexrpanbrbie MeToapl HecienoBanus. MosekyispHas CIEKTPOCKONHs" SBISETCs
COCTaBHOM 4YacTBIO 00pa3oBaTeNbHOM NPOrpaMMbl AaCHUPAHTYPEl II0 CHEHHANbHOCTH 1.5.3.
«Monekynapras 6uonorusy. Kypc paccuuTan Ha aciupaHTOB, CHENHUATIU3UPYIOUIUXCS B 061acTH
MOJIEKYJIIPHON OHOJIOTMH, U HAYYHBIX COTPYAHUKOB, HAYMHAIOIUX paboTATh B 3TOH 06IACTH.

B Kkypce paccka3biBaloTCsi OCHOBBI IIOYTH BCEX CIEKTPANBHBIX METOMIOB, KOTODEIE MOTYT
noTpeOOBaThCss B HayuyHOH paboTe CTYJEHTOB ¥ AacIHpPAHTOB. PaccKasbiBaeTcs TEOpUs H
(usuyeckue ocHOBBI MeToi0B. Kpome Toro, B JeKIusX Jenaercs akieHT Ha IPaKTHIECKOe
MCIIONb30BaHUE METOMOB, II0TOMY JOIOJHHUTENBFHO pACCKA3BIBAETCS O TOM, [UIS KaKHX
UCCTIEIOBAHUH  11eJIec000pasHO MCIONB30BaTh KaXIb W3 MeTomoB. JIsi KaXmoro Merona
0OBSACHSIOTCS BO3MOKHBIE UCTOYHMKH OLIHOKH M CIIOCOOBI HX M306XKATh.

lemu. B pesynbTaTe OCBOGHHS MUCHMILIHHBI OOYYAIOMMICS IOIDKEH 3HATH COBPEMEHHBIE
aKTyaJIbHBbIC HAIIPABJICHUS CIEKTPAIBHBIX METOMOB HCCIIEOBAHUM M apCeHasl METOJIOB M TTOIXOJI0B,
KOTOPBIC NPHMEHSIOTCS B 00JIaCTH MONEKYIAPHOM GHOTOrMM M OHOTEXHOJIOTHH.

3ana4n. llonmyyenue 6a30BBIX TEOPETHUYECKUX 3HAHUN B O6JACTH MOJEKYISPHON CHEKTPOCKOIUH:
SHEPreTUYECKOEe  COCTOSHHM  MOJNICKYN, METOJABI JIIOMHHECHEHIMH ¥  ()IyOpecIeHIHY,
CIIEKTPOCKOIHMS KPYTOBOI'O JHXPOW3Ma M S[AEPHOTO MAarHUTHOTO PE30HAHCA M JAPYTHX. YMEHHE
HCIIOJIB30BATh [OJTyYeHHbIe 6a30BbIe 3HAHUSI JUTA HAYYHOH pabOTEHL.

Juciurumaa sBnsiercst GaKkyIsTaTUBHOMH.
Kypc "CnekrpameHeie Metomsl wuccnemoBanus.  MoseKysipHas CHEKTpOCKOmus"
HEIIOCPE/ICTBEHHO CBA3aH C PSJIOM APYTUX KYPCOB CIELUAH3AIHHU [0 MOJIEKYIAPHOH GHONOrHH;
«Duzuka Oenkay,
«Du3HYecKre METO/IbI B MOJIEKYJIIPHON GHOIOTHIY
OOmmas Tpynoemkocts Kypea — 2 3ET, u3 HUX JIGKIHH — 36 4acos.

2. Copeprxanne QUCHUIUTHHBI (MOIyIsT)

ITocranoska onbITOB B cNeKTPOCKoOMuK. [TapaMeTph! H3/TyYeHUs MEHSIFOIHECS npu
B3aMMO/ICHCTBHH ¢ BemecTBOM. [lmmua BoneL. ITossipusanus cseta. IHTEHCHBHOCTS H3IyYeHHUS.
CriekTpabHbIe METO/IbI HCCIIEIOBAHMS B PA3HOM AHANA30HE JUIMH BOJIH. CBA3b 9HEPreTHUYECKHUX
YPOBHEH MOJIEKYJIBI CO CIIEKTPAMH IIOTJIOIIEHHS U UCITyCKAHUSL.

JIMCKPETHOCTD SHEPreTHUecKuX CoCTosHui MonekyitsL. ITocTynars: Bopa.

3akoH Byrepa-Jlam6epra-Bepa. J[onylienus, Npi KOTOPBIX 3TOT 3aKOH BHITIONHSIETCS.
Xpomodops! B GenKax «OTBETCTBEHHBIEY 3@ MOTIIOIECHHE CBETA B YIBTPaHOIETOBOM M BUIHUMOM
JiManasoHe JUIMH BOJIH.

YCTpO#CTBO OZIHONYHEBOTO | IBYIIY4EBOI0 CEKTPO(GOTOMETPA.

H3mepenne KoHneHTpauuu 6esKa 1o CleKTpaM MOTJIOMEH s B 001aCTH TIOTIOIMEHHS
ApOMAaTHYCCKUX aMUHOKHCIIOT, B MEITH/IHON 00J1acT (MeTox Y Omens), o KpacuTemo (MeTo
bpendopna).

IMousiTie momuHecueHuun u Guayopecuenunn. CTOKCOB CIBUT CIIEKTPOB (I1yOpeCIeHIIH.
3aKOH CUMMETPHH CTIEKTPOB IIOTIIOMEHUS U (uryopecnennn. KBaHTOBBIH BEIXO] diryopecrienuu.
Bpemst xu3HM BO3OY)KIEHHOTO COCTOSHMS. 3aTyXaHue ¢Gmyopecuenuun. Tymenue GpiyopecueHuu
B PacTBOpE.

DepcrepoBeKuii pe3oHAHCHBIN Mepenoc IHeprun. Merouka pacdera pacCTOSTHUS MEK/LY
JOHOPOM H aKIIETITOPOM.

VYerpoiicTBo criekTpodityopumerpa.

AHM30TpONNS ¥ oNsApu3anys Guyopecienimu. Jenosspusars (IryopecreHIus Py JIBHKEHUH
MOJIEKYIL.



SIBeHUE ONTHYECKOH aKTUBHOCTH. ATOMBI 06J1a[al0IMe ONTUUECKOH aKTHBHOCTBIO,

Kpyrosoii auxponsm. CriekTpbl KpyroBoro AuxpousmMa GeNkoB B qanbHel H OKkHei
ynbTpaduosnerooit obmactu. CrexTpsl KpyroBoro AMXpousma ajibha-crupanei, 6eTra-crpyKTyphl
U pa3BepHYTOM MOJHIENTHIHOM nenu. PacueT mponeHTHOro coiepKaHusi BTOPUYIHON CTPYKTYPBI
Genka 110 criekTpam Kpyrosoro juxpousma. C yeM CBs3aHa 3alyMIIEHHOCTE CIIEKTPOB KPYTOBOTO
auxpousma. Kirrouesble TOUKH Ha CIIEKTPax KPYroBOTO AUXPOM3Ma O3BOJISIOIIME
IIPOAHANN3MPOBATE U3MEHEHHUSI B CTPYKTYpe Gemka.

Hndpa xpacnas cnexrpockonust. Mureppepomerp Maiikenscona. ®ypre UK-ciexrpomerp. UK-
CIIEKTPBI HA3KOMOJIEKYJIIPHBIX BEIIECTB M OEKOB. AHAIH3 BTOPHYHOM CTPYKTYphI Oenka mo MK-
CIIEKTpaM.

Paccesinne cBeTa B BHAMMOM JHANA30He JJIMH BoJH. [I0CTaHOBKA ONIBITA, BO3MOYKHOCTH METOJIA.
MastoyriioBoe peHTrenoBckoe paccesitune. OnpejesieHue paauyca HHEPIUU GeIKOB.

Meron nunamuyeckoro paccestnue cBera. CBsi3b MEXJY pa3sMEPOM M CKOPOCTHIO JIBHIKEHHS
pa3HBIX YacTHLl. ABTOKOppensunonHas Gynkuus. [loHaTHe THAPOIMHAMUYECKOrO PaauycCa.
Pedppakromerpus. OnpeneneHre KOHIEHTPALUH BEIIECTB MO H3MEHEHUIO MIPETOMIISIONIEH
CIIOCOOHOCTH pacTBOpA.

IloBepxHOCTHBIN MIA3MOHHBIH pe3oHaHc. [lmasmon. YerpoiicTo mpubopa U MOCTaHOBKA OIBITA
10 U3MEPEHHIO TIOBEPXHOCTHOTO IIJIA3MOHHOTO PE30HAHCA.

SpepHblii MArHUTHBIIH pe30HAHC.

llonstre crimHa. XuMUYECKHH CABHT, MyJIbTHILIETHOCTD, HHTEHCHBHOCTH CHTHAJA — ONPE/IEICHHE
M C KaKMMH ITapamMeTpamM¥ MOJIEKYJIbI cBsizaHbl. D ekt OBepxaysepa, CeIeKTUBHOE MO/IaBJIeHHE
CIMH-CIIMHOBOTO B3auMoJieHcTBHA. [IBa MeTo1a usMepenus: cextpa AMP. OHoMepHbIi 1
mHOoroMepHeli SIMP. Paciiennenue nuuuii 8 SIMP criexrpe.

Pacuer norpemmnocteii, anmpokcUMAanus aHHbIX, 00HAPYKEHHUE CIIPOMAXOBY», COOTHOIICHHE
CUTHAJ/IIYM IIPH YCPEIHEHUH JTAaHHBIX.

3. Ilepeuens yueOHo-MeToAMYECKOro ofecmeueHHs: I CAMOCTOSITENbHON PaGoTHI
ACHPAHTOB N0 JUCHMILUIHHE (MOLYJII0)

TunoBbIe BONMPOCHI IJIsl TEKYLIEr0 KOHTPOJIS YCIIeBAEMOCTH
O6pa3ne1 BONPOCOB yCTHOIO ONPOCA U JOMAITHUX 3aAaHHIA:
1. YTo mMpOUCXOAUT NIPH B3aMMOJEUCTBUH CBETA C BEIECTBOM?
Kakue 6p1BaroT BUIbI H3ITyueHNs?
KaxoBbl sHEpruM BOXOPOAHOH CBSI3H, YIJIEBOJOPOIHOM CBA3U?
Huarpamma SI6noHcKOro.
Cootnomenue jie bpoiins.
[Toctynarer Bopa.
3akon byrepa-Jlambepra-bepa.
Xpomoopsl B Gekax: 4To TaKoe U Kak 06pa3yroTes?
CrexTp HoriomeH s HeNTHIHON CBSI3H.
10. CneKTphl OTNIOMEHMs apOMATHYECKHUX aMUHOKHCITOT.
11. CriexTpe! MOTIOIEHUS HYKIEMHOBEIX KHCIIOT.
12. Yro Takoe u3obecTHUecKas TOYKA B CIEKTPax.
13. Kak 1o crieKTpaM DOIJIOIEHHS OIPEAEUTh KOHIEHTPAIHIO OeKa.
14. IToHsATHE TIOMUHECIEHLIUHU.
15. Yro Takoe ¢piyopecuerms?
16. 3aK0H CUMMETPHH CIIEKTPOB IIOTJIONIEHHS U (IIyOPECIICHIIHH.
17. Ot vero 3aBUCHT KBaHTOBBI BbIX0 (iryopecieHnun?
18. Bpems XU3HH JTIOMHUHECLIEHIUH.
19. Yto Takoe Tymenue (iyopecueHuu?
20. Kak sxcriepuMeHTaIbHO OMPEIENHTh KBAHTOBbIH BBIXO/ (TyopecIeHIuu?
21. Yro Takoe cuextp Bo3OyKaeHUsS?
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22. YTo TaKoe CreKTp UCIYCKAHHS?

23. Yo Takoe aHM30TPONHS U MONSAPU3ALHS (yopecuenumn?

24. SIpneHue ONTHYECKOH AKTHBHOCTH.

25. ®opmer ciiektpos KJI B nansueit YO o6nacTa nyist Ge/KOBEIX CTPYKTYP.

26. O 4eM CBUIETENLCTBYET H3MEHEHHE opmer criexrpa KJT B 6mmxneit YO o6nacta s
OenkoB?

27. C gem cBsi3ano nornomenue B UK o6macTu criexTpa?

28. Kaxkue obmactu MK criextpa Genka 9YBCTBUTEJILHBI K H3MEHEHUIO BTOPHYHOM CTPYKTYPEI
benka?

29. Yo Takoe paccesnue Panest, Mu, nudpaxius @payuropepa?

30. Kakyro nHMOpMALUIO MOKHO TOILYIHTS U3 HHAMHYECKOrO paccestnusi cBera?

31. KpuBble peHTI€HOBCKOTO PacCesiHus B KoopauHartax I'HHEbe.

32. CxeMa 3KCIIEpPUMEHTA T10 MOBEPXHOCTHOMY IIIa3MOHHOMY PE30HAHCY.

33. Yro Takoe HYKIIOHBI, 3apSA0BOE YHUCIIO, MACCOBOE 9HCIIO, CIIMH S1/1pa, MATHUTHEIA MOMEHT
spa, KBAHTOBBIE Ynca?

34. Cxema sxenepumenTa 110 SIMP crieKTpockomnu.

35. Knaccuueckwuit u ummmysbchbii SIMP.

36. IIpOTOHHBIM MarHUTHBIN PE30HAHC.

37. Uem ompesiensieTcs: XAMHYECKUH CABHT B coexrpax AMP.

38. CenekTHBHOE 110JIABIIEHHE CITMH-CIIMHOBOTO B3aUMOJECHCTBUSL.

39. [ToueMy BO3HHMKAIOT MOTPELIHOCTH H3MEPEeHU?

40. Yro Takoe abCoIIOTHAS MOTPELIHOCTE, OTHOCHTEIHHASL IOIPEINHOCTE?

41. OnuimmTe MPONEypPY BHIYUCICHHS CPeHEH KBaJ[PaTHYHOH MOTPEIIHOCTH.

IIpumepHbIe TEMBI JOKIAN0B:

1. Bnusnue MeXMONEKyIIpHEIX B3anMoIeiicTRII Ha 3IIEKTPOHHO-KOJIE0aTENbHbIE IIEPEXOIEI B
MOJIEKYJIax.

2. CriekTpabHBIE CBOWCTBA H30JIMPOBAHHBIX GETKOBBIX XpoMohopoB: TpurnTodan, THPO3UH,
(pennnananum.

3. Biusisvie HOHHOI CHIIBI M IEHATYPAHTOB HA OenkoByI0 (rryopecueHImIo.

4. Vicnonp3oBanue MeToia COGCTBEHHOM (hiryopecnenuy s NPUKIIaIHBIX HCCIIEN0BAHMIA.

5. Mcnons3oBanue MeTO/1a CIIEKTPOCKOMHHI KPYrOBOTo AHXPOU3MA JUIs U3YUIEHUsI TIEPEXOIOB B
Oenkax ¥ HyKIEMHOBBIX KHCIIOTAX.

6. BosmoxnocTH criekrpockonuu SIMP B 61010rUy.

7. IlpuMepeI MCTIONB30BaHMST KOMMEPYECKHX nporpamm Tumna Sigma Plot, Igor Pro u np. s
aHaJIN3a JaHHBIX.

Tunossie Bonpocey! u1si NpoBexeHus NPOMEKYTOYHOM aTTecTalMK:
. Tpu oCHOBHEIX BapMaHTa TTOCTAHOBKH OIBITA B cniekTpockonud. Tpu cBoiictBa cBera,
KOTOPBIE PETHCTPUPYIOT B OKCIepUMEnTax. YTo Takoe monspmaarnusi?
B kakom jmamaszone JIMH BONH MOXHO HCIIONB30BATH JAONYIIEHHE, YTO CBET MPOXOIUT
4epe3 OAHOPOHYIO Cpeiy?
2. DHepreTMyecKue COCTOSHHS MOJIEKYIIBL.  DIIEKTPOHHbIE, KoleGaTesbHble, BpallaTebHbe
YPOBHH,
3axon byrepa-JlamGepra-Bepa. Jlonymenus, 1IPH KOTOPBIX 3TOT 3aKOH BEIIIOJIHAETCS.
[IpuHinuansnas cxema (yeTpoiicTso) OTHOJTyI€BOTO U JBYJIy4€BOr0 CeKTPohoTOMETpa 1
¢Gyopumerpa
Metox usmepenns KOHUEHTpauy GelKa 110 TIOrIOMEHHIO apOMAaTHYECKUX aMHHOKHCIIOT.
Meron Younens.
Meron bpendopua.
[onsTre momuHecHeHIY 1 BITYOPECHEHLHH, B YeM OTIHYHE YTHX TEPMHHOB?
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CTOKCOB CHBHI' CHEKTPOB (IyopecleHnnn. 3aKOH CHMMETPHH CIEKTPOB IIOTJIOLICHHUS U
¢bnyopecueHIIH.

KBanToBeIi BEIXOM (iryopecreniuu. Kak sKCIIEpIMEHTAILHO M3MEPHTH KBAHTOBBIH BBIXOJ
GbnyopecueHun.

Bpemsi jxu3Hm XpoMo(OpoB B BO3OYMIEHHOM COCTOSHHH. 3aryxaHue (IyopecreHIUH
xpomodopa.

Tymenune diyopecreHInH TPUMECSIME B pacTBOpE.

Metoauka pacyera pacCTOSHHS MEXAY IOHOPOM H akientopom. ®epcrepoBcKuit
PE30HAHCHBIH [TepeHOC SHEPTHH.

AHM30TpONHs W mojspusamys (uyopecueHnun. Jlenomsipusanus (IIyopeCleHIuy TIpH
JBHKCHUH MOJIEKYJI.

SIBlleHUE ONTHYECKO# aKTHBHOCTH

ChekTpbl KpyroBoro Auxpomsma OenKoB B panbHedl ®m OmmkHed yisTpaduosieToBoi
obnactu. CHekTpsl KpyroBoro mAuXpousMma aibda-crupaiei, 6era-CTpyKTYphl H
Ppa3sBepHYTOHN IMOJHUIICHTHIHOMN LETH.

C gem cBs3aHa 3alIyMIIEHHOCTB CIIEKTPOB KPYroBOTO AuxpousMa. «KIrrodeBsle TOUKH» Ha
CHEKTpax KPYroBOr0 JUXpPOM3Ma, TIIO3BOJIAIOLINE MPOAHATHU3HPOBAThL M3MEHEHHS B
CTpYKType Oernka.

Wureppepomerp Maiikenscona. B ueM NpHHIMIHAIBHOE OT/IMYHe «obbraHOrO» MK-
criiekTpomeTpa ot pypse UK-criekrpomeTpa.

AHanu3 BTOpHYHOH CTPYKTYphI Genka no MK-cnexkrpam.

Paccesnue cBera B BHIMMOM JHana3oHe IUIMH BOJH. IloCTAHOBKA OIBITA, BO3MOXKHOCTH
METO/a.

Maroyriosoe peHTreHoBcKOe paccesHHe. Bo3MOXHOCTH MeToza, ONpesieNieHue pajuyca
AHEpLUH OEJIKOB,

Meron munamuyeckoro paccesHue csera. CBs3b MEXIY Pa3MEPOM M CKOPOCTHIO JIBUIKEHHS
pPa3HbIX YaCTHII.

ABTOKOppensronHas QyHkius. IIonsTHe ruApOIMHAMEYIECKOTO pajidyca.

Onpenenenne KOHIEHTPAUM BELIECTB 110 M3MEHEHWIO INPENOMISIONIEH CrocoGHOCTH
pacTBopa.

[Ina3smon. YcrpoiicTBo npubopa M IOCTAHOBKA OINBITA 110 M3MEPEHMIO TIOBEPXHOCTHOTO
IUTa3MOHHOT'O PE30HaHCa.

[lonsite crnuHa. XWUMUYECKHH CJBHT, MYyJbTHIUIETHOCTh, HMHTEHCHBHOCTh CHTHAA —
ONpe/IeNIEHHE ¥ C KaKUMHU [1apaMeTpaMH MOJIEKYJIBI CBSI3aHEL.

Yro Takoe Oddexr Onepxaysepa. CenekTMBHOE TONABIEHHE CIHH-CIHHOBOTO
B3aUMOJCHCTBUSL.

ITocTanoBKa OIIBITA B OJJHOMEPHOM ¥ MHOroMepHOM SIMP.

Pacuerienne munuit B SIMP cnexrpe. Kakne ocoGennoctu SIMP cHekTpoB I1103BONSIOT
OIIPE/IENMTE XUMHUECKYIO (opMyIy BeliecTsa?

ObHapyxeHue «IIpoMaxoBy» MPHU MPOBEACHHH dKCIepUMeHTOB, COOTHOIEHHE CHTHA/IIyM
NpH YCPEJHEHWH NAHHLIX. UTO Takoe ampOKCHMAI¥s JAHHBIX M KaK €€ «IPaBHJILHOY
TIPOBOJUTH?

4. Ilepeyenb 0CHOBHOI M HOIOJHUTENLHOM YaeOHOI IUTEPATYPDI, HEOOXOXUMO IS
OCBOEHMS AMCIMILIHHBI (MO/XYJIs1)

OCHOBHAA

A. B. Dunkensureitn, O. Bb. Itunem. Ousuxa Genka. Kype nekimit ¢ IBETHBIMH H
CTEPCOCKOIMMYCCKUMH HJUTFOCTPALMSMHE M 3ajlayaMu. — 4-¢ H3JaHue, HCIPABIEHHOE U



pononHeHHoe. — Mocksa: Kumkablt jom Yausepeuter, 2012, — C. 15. — 524 ¢. — 500
9K3. — ISBN 978-5-98227-834-0.

2. Jlaxosuu Jlx. OcHoBBI diryopecnenTHo# criekrpockomuu. [ep. ¢ anri. — M.: Mup, 1986. -

496 c., ui.
3. Cepmox W., 3akxan H., 3akkan JIx. Meronsl B MonexymspHolt Guodusmke. Crpykrypa.
Oynkums. [Jlunamuka. YueOHoe mocobue. MsmarensctBo KIY, 2009. - 543c.

- ISBN: 978-5-98227-452-6

S.Ilepeyens pecypcos MH(OPMAHOHHO-TENEKOMMYHUKAIMOHHOI ceTn MHTepHeT,
HEeOOXO0AMMBIX /ITsT 0CBOEHUST U CUMILIMHLI (MO/LYJI51)

HuTepuer-pecypenl
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