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PabGouass mporpamMma CcoCTaBiICHa Ha OCHOBaHWUU (pemepalbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB K OCHOBHOWM 00pa30oBaTEIbHON MPOrpaMMe BBICIIETO O0pa3OBaHHS
MOATOTOBKU HAy4YHO-TIEIarOTMYECKUX KaJapoB B acnupanType 1o Hampasienuro 04.06.01
XUMHUECKUE HAYKH.

PABOYAA ITPOTPAMMA PACCMOTPEHA WM OJOBPEHA nHa 3aceganuu Yd4eHOro
coeta UpMX CO PAH nporokon Ne 5 ot 19 mas 2015 1.

A

3aB. acCnUPaHTYPOM K.X.H. T utssS -~ T.H. Komaposa
1. lesan u 3a1a4u Y4eOHOI TUCHUIIHHBI

PaccmarpuBaemasi  JUCHMIUIMHA — SBISIETCS OCHOBHOM B TOJTOTOBKE — aCIMPAHTOB,
oOyuatomuxcs 1o npoduio 02.00.04 dusznueckas XUMHUSL.

Heabto u3ydyeHUusl IUCHUILUIMHBI SBISETCS NMPHOOpPETeHHE (QYHAaMEHTAIbHBIX 3HAHUU H
MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX JUIsI Mpo(deccHOHANbHON HaydyHO-HCCIEA0BaTEIbCKOM,
MHHOBAIMOHHOW M 00pa30BaTENbHON JESITEIHHOCTH B OONACTH MPUMEHEHHs (DU3UKO-XUMHUYECKUX
METOJIOB HCCJIEIOBAHUS U B CMEXHBIX 00yacTsaX Hayku. DopMHpOBaHUE KOMIIETEHIMI B o0xacTu
OCHOBHBIX (DM3MKO-XMMHYECKHX METOJOB YCTAaHOBJCHHUS COCTaBa W CTPOCHHUS OPraHUYECKHUX
coeMHEHMH, (POPMUPOBAHNE HABBIKOB CAMOCTOSITENIbHON pabOThl C MPUOOPHON M aHAIUTUYECKOU
0a30i (PU3UKO-XMMUYECKHX METOJIOB aHAIN3a, KOMITBIOTEPHBIM MTAPKOM M OH-JIAH 0a3aMu JaHHBIX.

3agaum JUCHMIIJIMHBI:

e (opmupoBaHue HpeACTaBICHUNA 00 (U3MKO-XUMUYECKHX METOJIaX M3Y4YEHHS CTPYKTYpPHI
BEIIIECTB;

® 03HaKOMJICHHME C OCHOBAMHU BaKHEHIIMX COBPEMEHHBIX (DM3UKO-XUMHUECKUX METO/I0B
aHaln3a;

e (opMupoBaHHEe HaBHIKOB M YyMEHHUI MOJy4eHHMS M HHTEpHpETalMM JaHHBIX (DU3HUKO-
xumuueckux MetonoB aHanmmza (Y@, HK- AMP, wmacc-), ycTaHOBIEHHS CTPOEHUS
OpPraHUYECKUX U DJIEMEHTOOPraHMYECKHUX COEAMHEHUH 10 COBOKYMHOCTH JaHHBIX
WHCTPYMEHTAIBHBIX METOIOB.

2. MecTto aucuunimnsl B ctpykrype OOIT

2.1. Yuebnas mucuumimaa b1.B.OJ.3 «®PuU3MKO-XMMUYECKHUE METOJbI HUCCICIOBAHMS
CTPYKTYphI BEIIECTB» BXOJIUT B BapUAaTUBHYIO YacTh MEXIUCIUIUIMHAPHOTO MPO(eCcCHOHAIBHOTIO
monyns OOIL.

2.2. JlanHas mporpaMMa CTPOMTCS Ha IMPEEMCTBEHHOCTH IPOTPAMM B CHCTEME BBICIIIETO
oOpa3zoBaHus M mpeaHasHaueHa i acnupantoB MpUX CO PAH, npomeamux oOyueHHE IO
IporpamMMme MoAroTOBKM MaruCTpOB WM CHENUAINCTOB, IPOCIYIABIINX COOTBETCTBYIOIINE KYPCHI
Y UMEIOLIUX 110 HUM TOJIOKUTENNbHBIE OLIEHKH. OHAa OCHOBBIBAETCS HA MOJIOKEHUSAX, OTPAKEHHBIX B
y4eOHBIX MporpaMMax yKa3aHHBIX YpoBHEW. JlJis OCBOGHMS NUCHUIUIMHBI «DU3NKO-XUMHUYECKHE
METOJBI MCCIEOBAHUS CTPYKTYphl BEIIECTBY» TPEOYIOTCS 3HAHUS U YMEHHs, NpUOOpeTeHHbIE
oOyyalolMMUCS B pe3ylibTaTe€ OCBOEHHUS pAda NPEIIIECTBYIOIUX JIUCHUIUIMH (pa3iesioB
JUCLUIUINH), TAKUX KaK:

—(U3UKO-XMMHYECKHE METO bl aHaIN3a,

—OpraHu4yecKas XUuMHs,

—XHMMHSI BBICOKOMOJIEKYJISIPHBIX COCAMHECHU,

—du3nueckas XuMus,

—HEOPraHWYECKask XUMHS,

—aHaJIUTUYECKasl XUMUS,



—KBaHTOBAsl XUMUS,
—CTPOCHHUE BEILIECTBA
2.3. IuctmuinHa  «PU3UKO-XMMUYECKHE METOJbl HCCIICAOBAHUS CTPYKTYpPhI BEILECTBY

HCO6XOI[I/IM3 IIpHu IIOATOTOBKEC BBIHYCKHOﬁ KBaHH(i)HKaHHOHHOﬁ pa6OTBI aCIllpaHTa U MMOATOTOBKE K
cJady€ KaHIMJaTCKOI'O 5K3aMCHa.

3. TpeboBanus K pe3yJbTaTaM OCBOEHHS JUCHUILIHHbI

Hpouecc N3YUCHUA JUCHUIIINHBI «PU3NKO-XUMHUYIECKHUE METOJbI MCCIICAO0OBAHNA CTPYKTYPBL

BEIIECTBY HAIpaBlieH Ha ((OPMHUPOBAHUE JIEMEHTOB CICIYIOIIUX KOMIIETCHIIUH B COOTBETCTBHH C
OOII no nanpasnenuto noaroroBku 04.06.01 Xumudeckue HayKu:
Ilpogheccuonanvnvie komnemenyuu:

» yYMCHHE NMPHUMEHATh (PU3UKO-XUMHUYECKHE METOJIbI UCCIICAOBAHUS CTPYKTYPBI BEUIECTBA,
3HAHHE OCHOB KBAaHTOBO-XMMHYECKOTO MOJICIUPOBAHMS CTPOCHHS MOJIEKYT U
peaKIMoHHOM criocoonoctH Berecta (ITK-4).

[To oxOHYaHWM U3YYCHUS JUCIUIUINHBI ACTUPAHTHI IOJDKHBI: SHAMb:

TEOPETUYCCKHE M METOJIOJOTHYECKUE OCHOBBI (PU3UKO-XUMHUCCKUX METOJIOB H3Y4CHUS

CTPYKTYPBI BELIECTB;

MPHUHIIAITBI, YCJIOBUS M METOJOJIOTHUIO TPUMEHEHUsS (PU3NKO-XUMHUYSCKUX METOJIOB Ha

MIPAKTHUKE;

BO3MOXKHOCTH T€X WJIM WUHBIX (PU3MKO-XMMHUYECKUX METOJIOB B YCTAHOBICHHH CTPYKTYPBI

OPraHUYECKUX U DJIEMEHTOOPTaHUYECKUX COCTUHCHUH;

Ymemes:

BLI6I/IpaTI> HeO6XOI[I/IMLIe U ONTUMAJIbHBIC MCETOAbI [JIA YCTAHOBJICHHUA CTPYKTYPBI
OpraHN4YCCKHUX H JICMCHTOOPIaHUYCCKHUX COG,Z[HHGHI/Iﬁ;

MNpOBOAWUTE PA3ACICHUC cmeceit OPraHn4Y€CKUX HJIN OJSJIECMCHTOOPIraHMYCCKUX BCHICCTB,
I/I,Z[GHTI/ICI)I/IKaI_II/IIO HUX COCTaBa U OMNPCACIIATE CTPOCHUC C ITOMOIIBKO XUMHUYCCKUX U (1)143141(0'
XHUMHUYCCKUX MCTOAOB aHaJInu3a,

OCYHICCTBJIATL TIOUCK MCETOJ0B I/II[CHTI/Iq)I/IKaI_II/II/I u I/IH(I)OpMaI_[I/II/I 0 CTPYKTYPHBIX
napamMeTpax OpraHuYCCKUX H SJIEMCHTOOPTraHUYCCKUX COCOUHEHHH C HCHOJIb30BAaHUEM
COBPCMCHHBIX 0a3 JaHHBIX U ITOUCKOBBIX CUCTCEM,

Hmempsb onovim:

paboThl Ha COBPEMEHHOM HaYYHOM OOOPYIOBAaHUU ISl (PU3UKO-XUMUUYECKUX UCCIIEIOBAHUI
OPraHNYeCKHUX U AJIEMEHTOOPTraHUYECKUX COCIMHEHUI;

MOZACIIMPOBAHUA CTPYKTYPHBIX IIApaMCTPOB OPraHUYCCKHUX U IJICMCHTOOPTaHUYCCKUX
BCIICCTB C UCITOJIB30BAHUECM KBAHTOBO-XUMHWUYCCKHUX MCTOIO0OB,
HalmMCaHUs HAYYHBIX OTYCTOB U cTaTei.

4. CTpyKTYypa M coep:KaHue Y4eOHOH THCUMIIUHBI
OO1ast TPYA0EMKOCTh AUCIIUIUTHHBI COCTABIIAET 4 3aueTHbIe eauHUIbI (144 yacoB).

4.1. CTpyKTYypa QU CHUAIIUHbBI

Ne | HammenoBanue O6beM yuebHOI paboThI, U Bun
JUCLIUTIIAHBI Beero | Bcero W3 aynutopHbIX CamocT. | HITOrOBOTO
aygutopH. | Jlekn. | JIa6. | INpakt. | KCP | pabota | KOHTpOJs
1 | ®uzuxo-xumMHuueckue
METOIbI 144 72 72 - - - 12 3auer
VCCIIEIOBAHMUS
CTPYKTYpPBHI BEILIECTB




4.2. Conep:xaHue THCHHUILINHBI

4.2.1. Pa3geynl AMCHUILIMHLI M BUALI 3AHATHI

Bupl yaueOHON pabOThl M TPYAOEMKOCTbD, U

DOpMBI TEKYILETO

No HaunmenoBanue KOHTPOIIS
B paszesnoB U TeM Bcero | Jleku. | JIa6 | Ilpakt | CP | KCP
yCIIEBAEMOCTHU
OO61as xapakTepuCcTHKa U
KIaccuukanus HU3nKo- Y CTHBI rpyNIoBoi

1 | XuMHYECKHUX METOIOB 16 8 - - 8 onpoc
ONpeIETICHUSI CTPYKTYPBI
BEIIECTB.

2 | Macc-criekTpoMeTpusi. 16 8 - - 8 ¥ CTHBIH IpyNIOBOi

onpoc

3 CrniekTpocKonuueckue 16 8 i ) 8 Y CTHBIN TPyNIOBOU
METO/Ibl UCCJIEIOBAHMSI. onpoc
Mertonp! konebaTenpHON
CIIEKTPOCKOIIUU: . .

4 | uH(ppaKpacHbIe CIIEKTPBI U 16 8 - - 8 ¥ CTHBIH rpyNoBOi
KOMOHMHAIIMOHHOE onpoc,
paccesitHue CBeTa.

DJIeKTpOHHAas
CIIEKTPOCKOIIHUS.

5 CneKTp(iCKonHﬂ B 16 8 i ) 8 VY CcTHBIN TpynnoBoi
BUJIUMOM U onpoc
yIbTpapuOIECTOBON
o0nacTsiX.

JIromuHecueHuus N .

6 | (bmyopecueHus u 16 8 - - 8 ¥ CTHBIH rpynoBOH

yOopeCueHIL
docdopecuennus). onpoc

v PenTtrenoBckue MeToabl 16 8 ) ) 8 Y CTHBIN IpynnoBon
VICCJIEIOBAHMS. onpoc
Mertobl uccae0BaHus Y CTHBIN IpynnoBon

8 | onTHYECKH aKTHBHBIX 16 8 - - 8 OIIpOC, pelIeHNe
BEIIECTB. 3a/1a4

VY CTHBIN TpyNIOBOU
9 | Pe3onaHCHBIE METOIBI. 16 8 - - 8 OMpOC, peIICHUE
3a/1a4
Bcero yacoB: 144 72 - - 72
4.2.2. CoaepsxkaHue pa3aejioB JMCHUIIIHHBI
Ne Hanmenoanue paznena Conepxanne pazzuena (Tembl) @OopMbI IPOBEIEHUS
JAUCHUITIIINHBI 3aHATUU
1 OOmias xapakTepuCcTHKa U CHeKTpoCcKONn4EcKHe, IudpakuuoHHele, | JIeKunuu, ceMUHApHL,
KHaCCHq)HKaHHH (1)I/IBI/IKO' SJICKTPUUYCCKUC U MArHUTHBIC MCTO/BbI. CaMOCTOATCIIbHAasA pa60Ta
XUMHWYECKHUX METOJ0B
ONPEACIICHUS CTPYKTYPbI
BCLIECTB.
2 Macc-cnekTpoMeTpus. [IpuHiMnel Macc-cnekTpoMeTpuu. Metoabl | JIekiuu, ceMuHapsbl,
MOHU3ALUH. [pumenenune Macc- | caMoCTosITeNbHas paboTta
CIICKTPOMCTPUH.
3 CIeKTPOCKOITMIECKHAE METOIBI IIpupona 5JIEKTPOMArHUTHOrO U3Ny4YeHUs. | JIeKIuu, ceMUuHaphl,




HCCIICAOBAHMS OCHOBHBIE  XapaKTEPHCTUKU  HM3IIyYEHUS. | CAMOCTOSTENbHAs padoTa
DIIeKTpOHHBIE, KoJieOaTeJIbHBIE,
BpalllaTeNIbHbIC, CIUHOBBIE U  SIICPHBIC
MEPEXO/IBL. CrekTpsl UCITyCKaHHUS,
TIOTJIOIICHUS U PaCCESHHUS.
MeToasl KoaeO0aTenbHOM KBaHTOBO-MEXaHNYECKUH MMOAX0., K | Jlexkiuu, ceMUHapHI,
CIEKTPOCKOTIHH: OIHUCAHUIO KoJ1e0aTeIbHBIX CIICKTPOB. | CAMOCTOSTENIbHAs paboTa
MH(pPaKPACHBIC CIICKTPHI U CrekTpocKorus KOMOHHAIIOHHOTO
KOMOWHAIIMOHHOE PacCesTHUE paccessuus  (KP). IlpuMmeHeHme METOIIOB
CBETa. KoJie0aTeIbHOM CITEKTPOCKOTIIH TS

KaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAIM3a.
NK-cniekTpocKomnus TBEPbIX TEJl.

DJIeKTpOHHAS CIICKTPOCKOTIIHS.
CHeKTpOCKOMHs B BUIUMOMN U
yIbTpa(HOIETOROM 001aCTAX.

AOcopOnHoOHHas CIEKTPOCKOIUS B BHIUMOK
n YO obnacTax Kak METOZ HcCIeIOBaHUS
SJICKTPOHHBIX CIICKTPOB MHOI'OQTOMHBIX
Mosnekyld. CuMMeTpHss M HOMEHKJIAaTypa
ANIEKTPOHHBIX cocTosHUHA. Knaccudukamms u
OTHECEHHUe 3JIEKTPOHHBIX MEPEXOJIOB.
[Ipumenenue 3JIEKTPOHHBIX CIIEKTPOB
MOIJIOLICHNSI B KaYECTBEHHOM, CTPYKTYPHOM
Y KOJINYECTBEHHOM aHAJIN3aX.

Jlexuuu, ceMuHapsbl,
caMoCTOsTeNbHAs paboTa

JlroMuHeceHuus OCHOBHBIE XapaKTCPHUCTUKHU Jlexuun, CCMHUHAPBI,
(prryopecrienst n JIIOMUHECLEHIINU. 3aKOHOMEPHOCTH | CaMOCTOsITeNbHas paboTa
tocopecuenis). JIFOMUHECIEHITUU.

PentrenoBckue METOAbI Hpnpoaa PCHTI'CHOBCKUX CIICKTPOB. Jlexnuw, CEMHUHAPBI,
HCCJICA0OBaHUS. K_]]accp[(byn(aupl;{ PEHTIEHOBCKUX METOJOB CaMOCTOsTCIIbHasA pa60Ta

aHaJIu3a.

Mertoabl uccieoBaHus
OIITHYECKU aKTUBHBIX BEIIECTB.

Jucniepcuss  ONTUYECKOTO  BPALLEHUSA.
OnTHYecKuil KpyroBoil TUXPOU3M.

Jlekuuu, ceMuHapsbl,
camocTosTeNbHas paboTa

Pe3onancHbie METOEI.

Meton SIMP. Meton DOIIP.

Jlekuuu, ceMuHapsbl,
caMoCTOsITeNIbHAsL paboTa

5. O0pa3oBaTebHbIEC TEXHOJIOTHH

1. AKTUBHEIC OGp&SOB&TCJ’IBHHe TCXHOJIOTHHU: JICKIIUHU, CCMUHAPBI U ITPAKTHUICCKUC pa6OTH.
2. COHpOBO)KI[CHI/Ie HGKHI/II\/'I BU3YAJIbHBIMH MaTC€puajiaM B BUJIC CJ'IaI\/JII[OB, IMOATOTOBJICHHBIX C

UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUHM, NPOEHUPYEMBIX Ha OJKpaH C
MTOMOUIBIO BUJEOMIPOEKTOPA.

3. IlpoBeneHne mpakTHUeCKUX padoT B JabopaTOpHsX, y4acTHe OOYyYaroluXcs B HAyYHOH
paboTe 1 BBHIOJHEHUH HCCIIEI0BATENbCKUX TPOEKTOB.

4. Vcionb30BaHUE CHELUAIBHOTO MPOrpaMMHOro obecrieueHuss U MIHTEpHET-pecypcoB Juis
oOyueHus B X0JI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueOHO-MeTOANYeCKOe o0ecTieYeHne CAMOCTOATEILHOH padoThl ACIHPAHTOB.

Bunsl camoctosTenbHON pabOTHI:

B JIOMAIlIHUX YCJOBUSIX, B YUTAJIBHOM 3ajie OMOJIMOTEKH, Ha KOMIIbIOTEpaX C JOCTYIOM K
06a3aM JaHHBIX M pecypcam HWHTepHeT, B Ja0opaTropusix ¢ JOCTYIOM K JIaOOpaTOpHOMY
000pYIOBAaHHUIO B IPUOOPAM.



CamocrosarenbHass paboTa MOJKPEIUIsieTcss y4yeOHO-METOIUYECKUM M HMH()OPMAIMOHHBIM
obecrieueHrEM, BKIIOYAIONMM Y4YeOHUKH, y4eOHO-METOIMYECKHE MOCOOUS, KOHCHEKTHI JICKIUH,
yueOHOE 1 Hay4yHOE IPOrpaMMHOE 00ecIeueHre, pecypchl IHTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKylero KOHTpPoJIid yCcrneBaeMocCTu, HpOMe)KyTOqHOﬁ
aTrTreCcTanMu 1Mo uToraMm OCBOCHus1 JUCHUIIJIMHBI

Llenp koHTpoONs - moiydeHue HHGOpPMalUUMKU O pe3ylbTaTaX OOy4YeHHS U CTENeHH HUX
COOTBETCTBHS pe3ysbTaTaM OOy4eHHUsI.

7.1. Tekyuuii KOHTPOJIb
Texymuii KOHTPOJIb YCIEBAa€MOCTH, T.€. IPOBEpPKa YCBOEHHUS Yy4yeOHOro Marepuana,
PErYJIIPHO OCYIIECTBJSIEMass Ha MPOTSHKEHUM ceMecTpa. TeKylHil KOHTPOJb 3HAHUW Yy4Yalluxcs
OpraHM30BaH KaK yYCTHBIN rpynmnoBoii ompoc (YI'O).
Texymas camocrosiTenbHasi paboTa acmupaHTa HANpaBieHA Ha YIIyOJeHHWE W 3aKperieHHe
3HaHWH, U Pa3BUTUE IPAKTUYECKUX YMEHHI acIMpaHTa.

7.2. IlpomeskyTOUHAS aTTeCTALMSA
[IpoMexyTouHas aTTecTallus OCYIIECTBISETCS B KOHIIE CEMECTpa W 3aBepllaeT H3ydyeHUe
JTUCHUTITUHBL  «DU3UKO-XMMHUYECKHE METOJbl HCCICAOBAHUS CTPYKTYpbl BemiecTB». dopma
aTTecTaluy — 3a4erT.

KoHTpoJibHbIe BONPOCHI K 3a4eTy:

1. O0wiast xapakTepucTHKa U KilacCcu(UKaus GU3NKO-XMMUYECKHX METOJIOB ONpEACTICHUS
CTPYKTYpBI BEIIECTB.

Metonpl onpeneneHuss Guandeckux cBorcTB. OOmIas XapakTepUCTHKa M KiaccU(pHUKaIUsL
MeToA0B. CHEeKTpOCKONMUYECKUe, IUPPAKIUOHHBIE, >JEKTPUUYECKHE M MAarHUTHBIE METO[BI.
DHepreTU4ecKre XapaKTePUCTHKU Pa3JIMYHBIX METOJI0B. UyBCTBUTENIBHOCTh M pa3pellaronas
CIOCOOHOCTh METOJa. XapaKTepucTuueckoe BpeMs Meroa. ViHTerpanus MeTo10B.

2. Macc-crnekTpomeTpus

[TpuHIMIBI Macc-CEKTpOMETpHUH. biok-cxema Macc-cniekTpomeTpa. OTHOIIEHHE Macchl K
3apsany. Macc-cniektp. MonekynspHblie npeamniecTBeHHuKH. CTaOuiIbHbIE B METACTAOMIbHBIC HOHBI.
@parmenTanus. MeToasl HMOHU3AIMM: AJNEKTPOHHBIA  yaap, (OTOMOHM3aLUs, XUMHUYECKas
noHuzanus. MoHHBIA TOK M cedeHMe HWOHM3aluu. Paspemaromias cuiaa Macc-CIEKTPOMETpa.
BpemsnponerHsiii Mmacc-criekrpomerp. KBagpymnonpHelil Macc-ciekTpoMeTp. CHEKTpOMETP HOH-
LIUKIOTPOHHOTO pe3oHaHca. [IpumeHeHune wmacc-cniekTpomeTpuu. MnaeHTudukanus BeniecTsna.
Koppensnus mMexay MOJNEKYISIpHOM CTPYKTYypoll M Macc-cnekTpamu. V3mepeHue moTeHIuanoB
MOSIBJICHUSI MOHOB M OINpeJelieHne TOTEHINATOB HOHW3alMd W JHEPrMM pa3pbiBa CBS3EH.
OmnpeneneHue MaplUUaNbHBIX JaBIEHUH KOMIIOHEHTOB Ta30BBIX cMmeced. Dddy3nonnas sueiika
Knyzacena. Onpenenenre TEIIOTh CyOIMMAalUY, TETUIOTHI peaKIIMU U KOHCTAHTHI pAaBHOBECHSI.

3. CHeKTpOCKOMUYECKNE METO/Ibl UCCIIEI0BAHUS

IIpupona 3neKTpoMarHuTHOrO M3nydeHusi, OCHOBHBIE XapaKTEPUCTUKHN M3JIy4eHUs (4acToTa,
JUIMHA BOJIHBI, BOJIHOBOE YHCIIO). DJEKTPOHHBIE, KoyieOaTelbHble, BpalllaTelbHble, CIIMHOBBIE U
SIAEPHBIE IIEPEXOBI KaK PE3yJIbTaT Pa3IMYHbIX TUIIOB BHYTPHATOMHBIX WIM BHYTPUMOJIEKYIAPHBIX
B3aUMOJICVCTBUI. CnekTtpsl WCITyCKaHUs, MTOTJIOIICHUS u paccestHus.



Baxkneiilmme XapakTEpUCTUKM CHEKTPAJbHBIX JUHUN (II0JI0O)KEHHWE, MHTEHCUBHOCTb, IIMPHUHA).
[TpuHIMNManbHAs cXeMa CIEKTPOCKONUYECKUX M3MEPEHUH B JIt000M obnactu crniekrpa. OCHOBHBIE
Y3116l CIIEKTPAJIIBHON YCTAaHOBKH. VICTOUHUKHU JIEKTPOMAarHUTHOTO U3JIy4EHHUS.

4. MeToJbl KONIe0aTenbHON CIIEKTPOCKOHH:
uH(ppaKpacHble CIEKTPbl U KOMOMHAIIMOHHOE paccessHue CBETa

KBaHTOBO-MeXaHMUYECKUI MOJXO0/ K OMMCAHUIO KOJIeOaTeIbHbIX CIIEKTPOB. Y POBHU SHEPIHH,
ux kiaccuukanus, (yHIaMEHTaIbHbIE, OOCPTOHHBIE M COCTaBHBIE YacTOTHl. VHTEHCHBHOCTH
[0JIOC KOoJIeOaTeNIbHBIX cleKTpoB. [IpaBuia otbopa u mHTeHcuBHOCTh B MK mornomenun u B
cnektpax KP. Cnekrpockomnus komOuHanuoHHOTo paccesHusi (KP). CTOKCOBBI M aHTHCTOKCOBBI
muaun KP. Omnpeznenenne reoMeTpuyecKkux IapaMeTpoOB HENOJAPHBIX MouleKyn. Knaccnueckas
3a7adya 0 KoJeOaHUSX MHOTOATOMHBIX MOJIEKYJl. YacToTsl M ()OpMBI HOPMANBHBIX KOJIEOaHWUN
MoJieKyll. CHIIOBBIE ITOCTOSIHHBIE. Y4eT cumMmeTpun MoiieKyibl. Conocrasinenue K u KP ciektpos
Y BBIBOJIBI O CHMMETPHH MOJIEKYJIbl. XapaKTepUCTUYHOCTh HOPMaJIbHBIX KosnebaHnuil. Onpenenexnue
CWJIOBBIX I10JIEH MOJIEKYJIbl. Vcrosib30BaHne N30TONIO3aMEICHHBIX MoIeKy . Koppensuus cuitoBbIx
IIOCTOSIHHBIX C JPYTMMM IlapaMeTpamMd M CBOMCTBaMH MOJIeKyl. [IpuMeHeHue MeTonoB
KoJIe0aTeNbHON CIEKTPOCKOMMM Ul KaueCTBEHHOTO M KOJMUYECTBEHHOIO aHaiu3a. TeXHUKa U
metonuku UK cnexkrpockonuu u cnekrpockonuu KP. UK-cnekrpockonust TBepabix Ten. CreKkTpsl
nponyckanusi, Iud@y3HOro paccesHHs, HapyLICHHOTO TIOJHOTO BHYTPEHHEro OTpakKeHus,
ucnyckanus. HK-@ypee-cnekrpockonusi, @Pypbe npeoOpa3oBaHue, BoIMIphIU KakuHO,
®enmxera, Konna.

5. DnexTpoHHas ceKTpockonus. CHeKTPOCKOMus B BUANMOMN U YIbTpadroIeTOBOM 001acTsIX

BeposiTHOCTH T1epex010B MEXY IIEKTPOHHO-KOJIeOaTeIbHO-BPAIIaTEIbHBIMU COCTOSIHUSIMU.
[Mpunuun ®panka-Konpona. OmnpeneneHue SHEPTHH AUCCOLMAIMH W JPYTUX MOJCKYISIPHBIX
MOCTOSIHHBIX. AOCOpOIMOHHAs CHEKTPOCKOMHs B BUAUMONM u Y@ o00nacTsXx Kak MeToJ
WCCJICIOBAHUS AJIEKTPOHHBIX CIEKTPOB MHOTOAQTOMHBIX MOJIEKYJ. XapaKTEPUCTUKHU SJICKTPOHHBIX
COCTOSIHMI MHOTOATOMHBIX MOJIEKYINI: SHEPTHUs, BOJHOBbIE (YHKIUH, MYJIbTHILUIETHOCTH, BpPEMS
*u3HH. CUMMETpUsI U HOMEHKJIATypa JJIEKTPOHHBIX cocTosiHui. Kiaccudukaiuss u oTHECEHHE
ANEKTPOHHBIX TEPex0/10B. VHTEHCMBHOCTH MOJOC pa3dUYHBIX NepexonoB. [IpaBuma otbopa u
HapyuieHus 3anpera. [I[puMeHeHue »SIEKTPOHHBIX CIEKTPOB TMOIMVIOMIEHUS B Ka4YE€CTBEHHOM,
CTPYKTYpPHOM U KOJIMYECTBEHHOM aHanmu3ax. XpoMogopsl. CHEKTphl COMPSIKEHHBIX CUCTEM U
MpocTpaHCTBeHHBIE A((EKTHI B ANEKTPOHHBIX CIEKTpax MorjomeHus. TexHnka CeKTPOCKOIUH B
BUIUMON 1 Y@ o0macTax.

6. JIromunectennus (hayopecteHius U pochopecieHms)

dorodusnyeckue mporecchl B Mosiekyiae. OCHOBHBIE XapaKTEPUCTUKUA TIOMUHECICHIHH
(CTIEKTpBI TOTJIOIIEHUS U CHEKTPbl BO30YXKIEHHS, BPEMEHA >KU3HU BO30YXKICHHBIX COCTOSHHM,
KBAHTOBBIM M SHEPreTUYECKUN BBIXOJ JIIOMUHECUEHIUN). CUHITIETHBIE W TPUILIETHBIE COCTOSHUS.
3akoHoMepHOCTH JroMUHecneHmu (3akoH Ctokca-Jlommens, mnpaBuino JleBmmHa, 3aK0H
BaBunosa). Tymenue momuHecueHuuu. IIpakTuyeckoe HCMIONb30BAHUE KOJIMYECTBEHHOTO
JIFOMMHECIICHTHOTO aHaI13a.

7. PeHTreHOBCKIE METOJIBI MCCIIEJOBAHUS

[Ipupona peHTreHOBCKMX crnekTpoB. Kpas mnornomenus. B3auMocBsA3b PEHTIEHOBCKUX
CIIEKTPOB IOIVIOUIEHUSI U XapaKTEPUCTUYECKUX CHEKTPOB HCIYCKaHMs. 3aBUCHUMOCTb YacCTOTBI
nepexo/ia KpaeB MOTJIOUICHUS WM JMHUM HUCIYCKaHHUS OT BEJIMYMHBI MOPSIKOBOTO HOMEpa
aneMeHTa (3akoH Mo3snm). Kiaccudukanms peHTTeHOBCKHX METOAOB aHauu3a. AHalu3 10



NEPBUYHOMY PEHTI€HOBCKOMY H3IYYEHUIO (PEHTT€HOSMHUCCHOHHBIN). AHAlIM3 MO BTOPUYHOMY

PEHTTEHOBCKOMY U3ITy4YEHUIO (penTreHo¢1yopecueHTHBIN). 3aKkoH Bbpoarra-Byneda.
PentrenoabcopOnonHblii  aHanu3.  PeHTreHoBckass — (OTODJIEKTPOHHAs  CHEKTPOCKOIHUS
(37IeKTpOHHAsL CHEKTPOCKOMHS JuIsi XuMuU4eckoro aHammza - OJCXA). Merog DOCXA kak

HEMOCPEACTBCHHBIN AKCIEPUMEHTAIBHBIA METOJ HM3MEPECHHS BEIMYMHBI JHEPTHH XUMUYECKOU
cBs3u. Bo3mokHoctn DCXA s aHanu3a moBepxHoOCTeH. Oxe-3JeKTpOHHAs CIEKTPOCKOMUS,
Bo3MoxkHOCTH ODC U151 aHANIM3a JIETKUX 3JeMeHTOB. CHHXPOTPOHHOE H3iydeHue u Metoasl XAFS
(EXAFS, XANES). UccnemoBanre KOOpIUHAIIMN M IPHPO/IbI OJIMKANIIIEr0 OKPYKEHHS aTOMOB.

8. MGTOI[BI HCCICA0OBaHUs OIITUYCCKU aKTHBHBIX BEIICCTB

Hucnepcusi ontudeckoro BpameHus. Kpyrosas mnonspuszanus nyda cBera. BpaieHue
IUIOCKOCTH MOJIIPU3aLMU  IIJIOCKOIOJIIPU30BaHHOrO cBeTa. CrnupanbHas MOJAEIb ONTHYECKON
aKTUBHOCTH. BpararenpHas cuia mnepexofa. YCJIOBHS BpalleHHs IUIOCKOCTH TOJSIPU3AIINU.
Hucnepcust onrtuyeckoro BpamieHus. Oddexkr Korrona - anHomanpHas aucrepcus. Cxema
skcriepuMenTa. [IpuMeHeHus K M3y4eHuI0 KOHGUTypalud U KOH(pOpMaluu ONTHYECKH aKTHBHBIX
BemiecTB. [IpaBuiio OKTaHTOB.

OnTuyeckuii KpPyroBodM IUXpOU3M. YpaBHeHHE morjouieHus cBera. KoaddunueHt
OKCTUHKIUKW W MOJISIPHOI'O IIOTJIOIICHUSA. DaaunTrdecKas nojripu3anusa CBCTA. 3aBHUCUMOCTD
ONTHUYECKOr0 KPYyroBOTO AUXPOM3MA OT JJIMHBI BOJHBL. CXeMa MU3MEPEHUIl KPYyroBOTrO AUXPOU3MA.
O6HaCTB IMPUMCHCHUA B CTCPCOXUMHHN U BJICKTPOHHOM CTPOCHUH OINTHYCCKU AKTHBHBIX BCHICCTB.
CpaBHeHue ¢ qucriepcuel onTHIecKoro BpameHust 1 Y @ CrieKTpOCKOIUEH.

9. Pe3oHaHCHBIE METOIBI

Meton SAMP. ®uznueckue OCHOBBI SIBICHHS SAEPHOTO MAarHUTHOTO pe3oHaHca. CHsTue
BBIPOJKJICHUSI CIIMHOBBIX COCTOSHMM B TIOCTOSHHOM MAarHUTHOM IIOJIE. YCJIOBHE SIIEPHOTO
MarHMTHOT'O PE30HAaHCa. 3aCeIEHHOCTh YPOBHEHN SHEPTUH, HACBILICHHE, PEIAKCALMOHHBIE TIPOLIECCHI
U IIMPHHA CUTHana. XHMMHMYECKUMH CIBUI W CIMH-CIIMHOBOE pacuieiuieHue B crekrpax AMP.
KoHcranTta skpanupoBaHus sAapa. OTHOCHUTENBHBIN XUMHYECKMH CHIBHI, €r0 OIPEICIICHHE H
UCIO0JIb30BaHNEe B XUMHUU. CIIMH-CIIMHOBOE B3aUMOJICUCTBUE SIIEP, €r0 MPUPOIA, YUCIO KOMIIOHEHT
MYJIbTUIUIETOB, PAaCIpEACIICHUe MHTEHCUBHOCTH, IPaBUIO CyMM. MeTox IBOMHOIO pE30HAHCA.
[Ipumenenue crnektpoB SAMP B xumuun. TexHuka W MeToAWKa HKcrepuMeHTa. CTpYKTYpHBIM
aHanu3. XuMH4ecKas nojaspusanus saaep. biaok-cxema cnexkrpomerpa SAMP, TUIIBI CLIEKTPOMETPOB.

Meton OIIP. IlpuHUMOB CHEKTPOCKONUU 3JEKTPOHHOTO IapaMarHUTHOrO (CHMHOBOTIO)
pe3onanca. Ycnosue OIIP. g-Paktop u ero 3HadeHue. CBEpXTOHKOE pacuieruieHne curnana JIIP
IIPY B3aUMOJICHCTBUM C OJHUM M HECKOJIBKHMH sAapaMu. YUWCIO KOMIIOHEHT MYJbTHUIUIETA,
pacnpenenenue wuHTeHCUBHOCTH. Koncranta CTC. Tonkoe pacmerienue. I[lupuna nuHMiA.
[Ipunoxenne meronga JIIP B xumuun. M3yyeHne MeXaHW3MOB XMMHUYECKUX PEAKIUN. XUMHAUYECKAS
nojisipu3anus dJIeKTpoHOB. OrmpeneneHue CBOOOAHBIX PAIUKAIOB M JAPYIHMX HapaMarHUTHBIX
IeHTpoB. Mcmonb30oBaHME CHUHOBBIX METOK. biok-cxema cmnektpomerpa OIIIP, ocobeHHOCTH
JKCIIEPUMEHTA, JOCTOUHCTBA U OIPAHUYEHUS METO/A.

8. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00eciedeHne TUCIUTITUHBI

OcHoBHas JInTepaTypa
1. AHanu3 OpraHMyYecKHX W AJIEMEHTOOPTaHMYECKHX COeAMHEHUH; ydel.-MeToia. mocobue /
coct.: I'. b. Hengenkas, JI. I1. [llaynuna, A. A. Tarapunosa, T. B. MamaceBa. — UpkyTck:
Nry, 2014. - 93 c.
2. AdanacweB, b. H. ®usnueckas xumusa / b. H. A¢anacees, 0. II. AkynoBa. — M.: Jlaus,
2012. — 464 c.



3. T'opmikos, B. U. OcHoBbl ¢usnyeckoit xumuu / B. U. T'opmkos, N. A. Ky3nenos. — M.:
bunowm. JlabopaTopus 3nanui, 2014, — 407 c.

4. CunbBepcreiin, P. Crektpomerpuueckas WACHTU(DUKAIMS OPraHUYeCKUX coeanHeHui / P.
Cuibepcreitn, @. Beocrep, . Kumit. — M.: bunom. Jlaboparopust 3nanuid, 2014. — 557 c.

JlomoJiHUTeIbHAS JIUTEpaTypa

1. Wnumen, 3. OcHOBBI opranuueckor crepeoxumuu / O. Unuen. — M.: bunom. JlabopaTopus
3Hanui, 2014. — 703 c.

2. Knenun, B. . Breicokomonekynsipasie coenunenns / B. . Knenun, U. B. ®eaycenko. —
M.: Jlanb, 2013. — 512 c.

3. Peytos, O. A. Opraaunueckas xumus: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 567 c.

4. Peytos, O. A. Opranunueckas xumus: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 623 c.

5. Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JlabopaTopus 3uanuii, 2014. — 544 c.

6. Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 726 c.

7. Cwmut, B. A. OCHOBBI COBPEMEHHOI'O OPraHUYECKOr0 CHHTe3a. YuebHoe nmocodue / B. A.
Cwmur, A. 1. Junsman. — M.: bunowm. Jlaboparopus 3Hanwmii, 2014. — 750 c.

8. Tpasens, B. ®. Oprannueckas xumus: yueonoe nocodue s By3os: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 368 c.

9. Tpasens, B. ®. Oprannueckas xumus: yuebnoe nocodue s By3os: B 3-ex 1. T. 2/ B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 517 c.

10. Tpasensb, B. @. Opranuueckas xumus: yueOHoe nocodue ais By3oB: B 3-ex 1. T. 3 / B. @.
Tpasens. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 388 c.

11. XensBunkens, Jl. CucremaTnueckas HOMEHKJIATypa OpraHMYecKUX coeauHeHuit / [l
XenbBuHKENB. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 232 c.

12. Onemen6poiix, K. Meramnoopranndeckas xumus / K. DOnpmen6Opoiix. — M.: bunowm.

Jlabopatopust 3nanui, 2014. — 750 c.

HNurepHer-pecypcsl

Hoctym k anexkTpoHHOM Oubamoreke auccepranuii PI'b.

2. DnekTpoHHas OMOIMOTEKa yUeOHBIX MaTepHAaIOB M0 XUMHUHU
http://www.chem.msu.su/rus/elibrary/

3. DnexTpoHHbIE KHUTY U3/aTenbeTBa «IIpocnekT HayKu»

http://www.prospektnauki.ru/ebooks/

NupopmarmonHas 6a3a nqanHbix polpred.com - http://www. polpred.com

[TyonuuHas uHTEpHET-0MOIMOTeKa WWW.public.ru

BubnuoTteka eKTPOHHBIX TEKCTOB: CIIPABOYHBIE MAaTEPHAJIbI IO HAYKE U TEXHUKE

www.laboratory.ru

Poccuiickas rocynapcTBenHas Oubauorexka WWW.Ise.ru

Pocculickas HaydHas ceTb WWW.Nature.ru

OnekrpoHHas Oubianoreka mo xum. G-t MI'Y http://www.chem.msw.su/rus/elibrary/

0. BooksShare.net HekoMmepueckast 2IeKTpOHHAs OUOIMOTEKa HAYYHOH JTUTEPaTyphI

http://booksshare.net/index.php?id1=4&category=chem
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9. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHue T CUUIIIMHBI

Jlnist OCBOEHUS IPOrpaMMbl 00yUYSHMS M JJIS1 BBINOJIHEHUS! HAyYHO-MCCIIe10BaTEeIbCKUX paboT
[0 TeM€ JUCCEepTallMi KaXKIOMY AaclHpaHTy MPEeAOCTaBICHO HHAMBHUAyallbHOE pabouee MEcCTo,
00OpYJIOBaHHOE  NPUTOYHO-BBITSDKHOM  BEHTWIIALMEH,  BOJOMPOBOIOM,  BOJOOTBEICHHEM,
BO3yx0BOJOM. Ilpu BbIMOIHEHHHM KBaJU(UKALMOHHBIX U JAMCCEPTALIMOHHBIX PabOT aclUpaHThI
UMEIOT BO3MOXXHOCTb ~ HCIOJb30BaTh MaTepHAIIbHO-TEXHHYECKHUE CpeACTBa Jaboparopuid


http://www.chem.msu.su/rus/elibrary/
http://www.prospektnauki.ru/ebooks/
http://www.public.ru/
http://www.laboratory.ru/
http://www.rse.ru/
http://www.nature.ru/
http://www.chem.msw.su/rus/elibrary/
http://booksshare.net/index.php?id1=4&category=chem

(OprTexHuKa, pEaKTUBBI, PACXOJHbIE MaTepHaibl, JabopaTopHas TMOCYlIa, HW3MEPHUTEIbHOE
o0opynoBaHUE U [p.), @ TaKXKe UMEIT JOCTyN K Joporocrosuiemy obopynoBanuto WpUX u
Baiikanbckoro neHTpa kouiektuBHOro nosszoBanus CO PAH (tudpoBoit mynsTusinepusiii @ypoe-
cnexkrpometp SIMP DPX-400, AMP-cniektpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaTomacc-
cnekrpomerp GCMS-QP5S050A ¢upmer SHIMADZU, ummynscubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, undpakpacusiii dypwe-criekrpomerp IFS-25 ¢upmer Bruker, UK-KP ®ypse
cnektpomeTpbl Varian u Vertex-70 ¢upmbr Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnektpodayopumerp LS55, wusroroBurens Perkin  Elmer, mnopomkoBsrii
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dus
MPOBEJCHUS  KBAHTOBO-XMMHMYECKHX  pACUeTOB  HMEETCS  BBIUUCIUTENBHBIM  KJacTep
39I'u/112I'6/14T6 u HEOOXOAMMOE IPOTPAMMHOE OOECTICUeHHE.

ABTOp-cOCTaBUTENb paboyeil mporpaMmbl AUCUUILIMHBL K.X.H. Yiiakos W. A.



