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1. IEJIM OCBOEHUA JUCHHUIIJIMHBI

IIe.ru. OCBOCHHSA MHCIOHIIIHHBI: H3y‘{eHH€ TECOPETHYCCKHX OCHOB METOJIOB MOJ'[CKYJISIPHOI:'I CIEK-

TPOCKOIIHH.
Zanaumn:

O3HaKOMIICHHE CTYOACHTOB C MPUHIOWUNHAAIbHBIMH OCHOBAaMH H IIpaKTHYECKHMH

BO3SMOKHOCTAMH METOIOB MOHCKYHﬁpHOﬁ CIICKTPOCKONHH, C HX anmaparypHbIM OCHAllCHHEM H

YCJIOBHAMH TIPOBCACHHS OKCICPHMCEHTA,

GopMHpOBaHHE HABHIKOB CPaBHUTE/IBHOM OLEHKH

BO3MOKHOCTEH pasHbIX METOJOB aHaliku3a, HMX [OCTOMHCTB M HEJAOCTAaTKOB /IS ODOCHOBAHHOTO
BI:IGOpa ONTHMAIBHOI'0 METOHA UCCIIEN0BAHMS TOTO WA HHOT'O 00BEKTA.

2. MECTO JUCIIMILJIMHBI B CTPYKTYPE OIIOII BO

Hucnunmuna «MojteKynspHas CneKTpocKomus» oTHocutes K gactu OITOII, dopmupyemoit
y4acTHHKaMu 06pa30BaTeIbHBIX OTHOIICHHIA.

3. IVIAHHUPYEMBIE PE3YJIbTATBI OBYUYEHWS IO JUCLMIIJIMHE

[Inanupyemsle pe3ynpTaTsl OOydeHHs IO mucHUIUHE «MOJEKyIspHas CIEKTPOCKOMHS», COOTHE-
CEHHBIEC C ITaHHPYeMBIMH pesyibTaTaMi ocBoeHus OITOIl (xoMmeTeHIMAMH M HHAMKATOpaMH JI0-
CTH)KCHUS KOMITCTEHIIHH)

®opmupyembie IInarnpyembie pe3ynbTaThl 00YYeHHUs O JUCIHUIUIMEE, B | HamMeHOBaHHe ore-
KOMIIETEHIHH COOTBETCTBHH ¢ HHAUKATOPOM ITOCTHIKEHHS KOMIIETEH- HOYHOTO CpeAcTBa
(xox, comeprkanue 11875051
KOMITETEHIIMH) Wnnmxatop nocTwxenust | Pesynsrathl 00ydeHus 10
KOMIIETeHIIMH IOMCLUATUTAHE
TIK-4 [IK-4.1 3maer craHnapTsl, | 3HAET:  TEOpETHYECKHE KP
CIIOCOOEH  MPOBO- | METONMKH M MHCTPYKIHHM, | OCHOBEI (H3HYECKHX Me- | BOmpochl, TeCTOBbIE
MATh XAMWYECKHH | ONpPEeNsionue MNOPSIOK | TOZOB MCCIENOBAHMUS; BOIIPOCHI
aHallu3 pPacTBOPOB, | pa3pabotku u odopmieHus | Baageer: Meromonorueit
MaTepHaioB U 00- | OTYETHOH  JOKYMEHTAIlMH | IPOBEICHHUS OKCIEPTHHIX
pasnoB M3IENMH B | IO pe3ylbTaTaM MCCIENO- | HCCIIENOBaHMIA,
COOTBETCTBHH C | BaHUH U pa3paboOTOK; VYMmeer: aHamu3upOBaTh
TpeboBanusaMu Tex- | [IK-4.2. Vmeer BHIOHpaTh | BO3MOKHOCTH Pa3THIHBIX
HOJIOTHYECKOM J10- | METOIBI, MHCTPYMEHTHl H | METOIOB, HCXOMS U3 CIle-
KYMEHTAITHH obopynoBaHue IUis MpOBe- | MHU(HKH IOCTABICHHOH
JeHUs XMMHYECKOrO aHa- | HCCIeoBaTeNLCKOM 3a/a-
nmM3a; qu
[TK-4.3. Brnaneer coBpeMeH-
HBIMH METOJaMH IpOBEjieH
HAS  OKCIICPHMEHTOB W
Habmoenuit B obmacTH
npodeccHOHaNBHOM nes
TENBHOCTH
[1K-6 [IK-6.1 3maer ocHOBHEI (u- | 3HAET: BO3MOKHOCTH (H- KP
CIIOCOOCH NPOU3BO- | 3UKO-XHMHYECKHX METOJIOB | 3HYECKHX METOJOB Hccie- | BOMpOCHL, TECTOBEIE
IuTh 1a00paToOpHBIE | HCCIENOBaHUS  OOBEKTOB | JOBAHWS IIPH pEIIEHUH BOIPOCHI

HCCIIE/IOBaHMS,
aHanHu3el  oToOpan-
HBIX IIpod u obpas-
HOB JJIS OILEHKH
9KOJIOTHYECKOT0

OKPYXKaIOMIEH Cpelibl;

IIK-6.2. VYmeer npousso-
IWTh 1abopaTOpHBIE HC-
CIIeIOBaHUs, 3aMephl, aHa-

JIA3BI 0T06paHHI:D( TIpH-

Pa3sMYHBIX IIPUKIIATHBIX
3anad;

Biageer: HaBBIKaMu I10-
Ty4eHHS  HEOOXOIMMEIX
JaHHBIX B paMKaX MOHH-




COCTOSHHS OOBEK-
TOB

POIHEIX 00paslOB; paccyH-
TBIBATH MPEAEIBHO IOIy-
CTHMBIE KOHIEHTPALUU
(ILOK) BpemnbIX BeliecTs
TEXHOI€HHOTO  XapakTepa;
paboTath Ha aHAIWTHYE-
cKoM JabopaTtopHOM 000-
PYAOBaHHH,

IIK-6.3 Bmameer meromamu
MPOBEJICHUS 3KOJIOTHYECKO-

I'O MOHHTOPHHTA

TOPHHIOBBIX HCCJIEIOBa-
HUI;

Ymeer: mnpuMeHSTH pe-
3yNbTaThl MOHHTOPHHIO-
BBEIX HCCIEIOBAaHHHA IS
OLIEHKH 3KOJOTHYECKOTro
COCTOSIHHS 00BEKTOB

Obmas Tpy10eMKOCTh NUCHHUILIMHEBI COCTaBIsgeT 6

4. OBBEM U CTPYKTYPA JUCHHUILIAHBI

Temarnyeckuii mian
dopma o0yqenus — ounas

3a4YETHBIX equHHIl, 216 yacos.
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1. Beenenue. 5 1 - 3

2. MuKpOBOJIHOBaSI CIEKTPOCKOIIHSI. 5 |23 8 -

3. | MedpakpacHas CIeKTPOCKOIIHS. 5 |45 8 |20 | 18 6 - PeiiTunr-

KOHTpOJb Ne 1

4. CnekTpockomuss KoMOWHAIuOHHO- | 5 | 6-7 | 8 4
I'0 pacCestHHs.

5. CriekTpocKonusi B BUIUMOR | yiIb- | 5 8 |20 8 18 6 - PeliTunr-
TpaduoneroBoil obmactax. Porto- 12 KOHTpOJIb No 2
SJIEKTPOHHAs CHEKTPOCKOIIHS.

6. Mertoas! panuocneKTpOCKOMI 5 13- 120 | 8 4
MarHuTHOTO pe30HaHCca. 17

7. CnexTpockonus saepHOro KBaapy- | 3 18 | 4 < Pelitunr-
IIOJIBHOI'O Pe30HaHCa. KOHTpOJb No 3
Hamiuue B mucuummae KIT/KP +

Hroro no mucnuniune, yac. 216 72 | 36 | 36 27 Jx3ameH, 45




Coaepxanue JJeKIHOHHBIX 3aHATHI 10 JHCIHILIHHE
Pasnea 1. Beenenue.
Tema 1: O6mas XxapakTepuCTHKA QU3HYECKUX METOIOB HCCIIEIOBAHMS.
CopepxaHue TEMBL:
Criextpockonugeckue, MUMPaKIMOHHEIE, MEKTPHUCCKUE ¥ MATHATHBIE MeTOIBL. M3nydenue u po-
HCXOXJICHHE CIHeKTPoB. Dypbe-crieKTpockonus. Bemysxnennoe usnydenue. Jlasepsr.
Tema 2: CumMeTpHs MOJIEKYI B OCHOBBI TEOPHHM IPYIIL.
Conepxanue TeMbI:
DJIeMeHTHI U ONepayy cCHMMETpHH. TodeunsIe rpymIs! cuMMeTprd. OOIIye TONOKEHNS TEOPHH
TPy
Pasnes 2. MEKPOBOIHOBASI CIEKTPOCKOTIHSL.
Tema 1: Bpamenue u BpamaTenbHas SHEPIUsl ABYXaTOMHBIX MOJIEKYL.
ConepxaHue TEMBI:
Knaccrueckast Mozens. KanToBo-MexaHHYeCKas MOZEIb XECTKOTO poTatopa. MB-criekTp KECTKOTO
POTaTOpa. 3aceNEHHOCTh YPOBHEH A WHTEHCHBHOCTH NHHHI. Olpe/eneHue MEeXbIIEPHOTO PacCTOs-
Hus. 3oTonuueckuit addekr.
Tema 2: Bpamenue MHOroaTOMHEBIX MOJIEKYIL.
ConepxaHue TEMBI:
OGmee BbIpakeHHE BpallaTeTbHOH SHEPrHH. DHEPreTHYeCKHe TEPMBI M CIIEKTPBI BOTYKOB PA3HOTO
THIIA.
Tema 3: [IpumeHeHne BpamaTenbHOM CIEKTPOCKOMHH.
ConepxaHue TeMBbI:
Onpezenenre reoMeTpPHYECKOro cTpoeHus Monekyn. Dbdext Illtapka u ero OpUMEHEHHE IS ompe-
JENECHUS JUIIONBHBIX MOJIEKYII. TeXHHKa H METOMKH 3KCIIEPUMEHTA.
Pasgen 3. UadpakpacHas ceKTpocKonus.
Tema 1: Teopetnaeckue ocHOBBI MeTofa. MK-ClIEKTPBI MOTTIOMEHNS JBYXaTOMHBIX MOJIEKYIL.
Conepxanue TeMbI:
IIpaBusa ot6opa. KosebarenbHble mepexoIs! U1 FapMOHAYECKOTO OCHMILIATOPA H PEaIbHBIX MOJIe-
Ky Konebaresbuo-spamarensnbiii MK-crextp aByxaroMubix Mosekyi. R-, Q-, P- BeTsb.
Tema 2: Konebarus MEHOr0aTOMHBIX MOJIEKYIL.
Conepxanue TEMBI:
Kone6arensnprit IK-criexTp MHOrO2TOMHBIX MOJIEKYIL. KonebarensHo-Bpamarensras crpykTypa UK-
cnexTpoB. JInHeliHble MONEKyJIBI i CHMMETPHYHBIC BOTYKH: [APAIUIEIBHEIA U TIePIeH UKy IAPHbIH
KoneGarenbHble nepexosl. KoHTypsI BpammaTebHOM CTPYKTYpHI KoJle6aTeIbHO-BpaIaTe bHEIX T10-
noc B UK-criektpax. OyHnaMeHTaTbHEIE, 0GEPTOHHBIE, COCTABHEIE YaCTOTHI M TOPSYHE» TOJOCEL.
Tema 3: Texnuka skcnepumenTa. [IpiMeHeHHS METOA.
Copepxanue TEMBI:
IloxroToBka 06pa3inos. OcoGeHHOCTH HCCIIEIOBAHHS ra3000Pa3HBIX, KUIKHX U TBEPIBIX 00pasiios.
IIpermyiecTBa H HEJOCTATKH Pa3IUYHEIX CIIOCOOOB MPOBOMOArOTOBKH. BO3MOKHOCTH HCIIOIB30Ba-
Hust UK-criekTpoB ist maeHTHHKALMA coeAuHerRuit. [ pyIIoBbIe YacTOTEL. BuyTtpennue dakTops! u
BHEIIHKE (AKTOPHI, OKa3BIBAOIHE BIMAHHUE HA FPYINOBBIE YacTOThl. OCOGEHHOCTH HCITONb30BAHAS
KOpPEIALMOHHBIX Ta0IHII.
Pa3zpeun 4. Cuexrpockons KOMOMHAIMOHHOIO PACCESHUS.
Tema 1: Teopernyeckue OCHOBBI METO/Ia U TEXHUKA IKCIIEPHMEHTA.
ConepxaHue TEMBI:
Knaccuyeckas 1 KBaHTOBOMEXaHMYECKast MOJIENb KOMOHHALMOHHOTO paccesHus. [Tonspusanus B
criextpax KP. Pesonancusie cniextpel KP. Texuuka skcrepumenTa.
Pasgen 5. CriekTpockomus B BUIMMOM ¥ yIbTpadHONETOBOMN 061aCTSIX.
Tema 1: DyieKTPOHHEIE COCTOSHUS ¥ 97EKTPOHHBIE CIIEKTPHI MOJIEKYL.
CogepxaHue TEMBI:
OHeprust MOJIEKY Bl B 3aJaHHOM 3IIEKTPOHHOM cocTostHuH. BonHosas dynxuus. Crenens BBIPOXKIE-
HHS COCTOSHUS. MyIbTHIIETHOCTS cocTOsiHUA. CpesiHee BpeMsl KHU3HH 3IEKTPOHHOTO COCTOSHHUSL.
OpGuTanbHEIH ¥ CIMHOBEIH MOMEHT KOJIHYECTBA JABHKEHHS 3IEKTPOHOB.



Moy isipHbie U aTOMHBIE OpOHTAIH. DIEKTPOHHBIE nepexosl. Kiaccuueckoe npeacrasiieHue.
Xpomodops! i aykcoXpoMbl. KBaHTOBOMEXaHHYECKOE IIPE/ICTABIEHNE: G — G, N — G, N — T
3NIEKTPOHHBIE epexobl. CMENIEHHE M0JI0C MOTIOMEH S B CIEKTPaX: 6aTaXpOMHbIH M THIICOXPOM-
HBIH CZIBUT, THIIOXPOMHBIN U FHNIEpXpoMHEEIH 3¢ dexTrl. KonebatensHas cTpykTypa 371eKTpOHHBIX
CIIEKTPOB. DJIEKTPOHHBIE Nepexobl. BuGporusie nepexost. [lepexoxsi ¢ nepenocom 3apsina. Bepo-
ATHOCTB IepexonoB. Kosppuuuent Dinmreiina s CaMONPOM3BOIBHOTO U BEIHYKAEHHOTO HCITyC-
Kauus ¥ nornomenus. Koadpdument skcTuHIMH.

Tema 2: Bo30ysxieHHbIE COCTOSHHUS U CIIEKTPHI JIFOMHHECECHIIUH.

ConepxaHue TEMBI:

Cnextpsl piryopecuennus u pocdopecuennus. Bexos MOMHHECIECHIUH.

Tema 3: Texnuka u npuMeHeHus Y O-CHEKTPOCKONHAH.

Copnepxanue TeMBbI:

Metonauku npoBeeHUs SKcniepuMenTa. [IpuMedenns MeToa.

Tema 4: @orosnexkrporHas cnekTpockonus. Metoast ®3C, PAC, O1C.

Coneprxanue TeMBI:

Teoperndeckue ocHOBEI MeTOI0B. PH3HYECKasd MOJIENb IMUCCHH SIEKTPOHOB. [TapameTpsr BoTosIeK-
TPOHHBIX CIIEKTPOB. TexHuKa IKcrnepuMenTa. [IpHMEHEeHHs METOIOB.

Pasnen 6. MeToas! panHOCIIEKTPOCKOTIMH MATHUTHOTO PE30HAHCA.

Tema 1: Cniextpockomnus SSMP.

ConepxaHue TEMBI:

Crve sifpa. MarHuTHBIA MOMEHT Aapa. SepHbIi MarHeToH. | HPOMArHUTHOE OTHOLICHHE | SASPHBLH
daxtop. Ycnosue SIMP s ABYyXypoBHEBO# cHCTeMbl. XHUMUUECKHH COBUT curbanos SIMP. Crus-
CIHHOBOE B3aUMOJECHCTBHE. [ OMOsIEpHEIE U TeTepOosiePHBIE CIIMHOBbIE CHCTEMBL. XHMHYECKH SKBH-
BaJICHTHBIC U HE3KBHBAICHTHEIE A1pa. MynpTunnersocts curaanos SIMP. KoHcranTta cnus-
CIIHHOBOTO B3aMMOJEHCTBHS. PenakcanyoHHble siBlicHus. BpeMena CIMH-CIIMHOBOM | CIIHH-
PEIIETOYHOM pelaKkcalyum.

Tema 2: Cniektpockonus DITP.

CopnepxaHHue TEeMBI:

Teopetuyeckue ocHoe 1 ycnosusi OI1P. [TapameTpsl u cTpykTypa criekTpoB DIP. ®Daxrop Jlanze.
Koncranta CTB. ToHKas i CBEpXTOHKAs CTPYKTypa CEKTPOB.

Tema 3: MHOXeCTBEHHBIH MarHUTHEIH PE30HAHC ¥ TIOJIAPH3ALHS CITHHOB.

Copepxxanue TeMbI:

JBoitroit SIMP. Metoasr pu3udeckol i XMMIYECKOM NOMSPU3AIMY SAEP U JEKTPOHOB.

Tema 4: Texuuka sxcriepuMenTa, METOAUKH PabOTHI ¢ 06pa3LaMy, MPUMEHEHHS METOJIOB.
Cozepixxanue TeMsr:

Meroauku npoBeeHust 3kciiepumenTa. [IpuMeHeEns METOI0B.

Pasnes 7. CieKTpockonus SA€pHOrO KBaAPyHOILHOTO PE3OHAHCA.

Tema 1: Teopetudeckue ocuoBbl meTona. CriekTpsl SIKP.

Conepxanue TeMBI:

KBazpynonbHbie sipa. DIeKTPOCTATHIECKOE B3aHMO/IEHCTBAE KBAAPYTIOIBHOTO Spa C eKTPHYe-
CKHM TiojTeM. KBaJpynossHEIe yDOBHU SHEPTHH H IepeXo ibl. VIHTepIpeTalys rpaIuesTa HeoHOPO-
HOro 31eKTpHyecKoro nous Ha siape. Crexkrpel SIKP u ux npunoxenus. TexHuka SKCIIEPHMEHTA U Me-
TOJMYECKUE OCOOCHHOCTH.

Tema 2: Texnuka sKCriepEMeHTa, METOHKH PaboThl ¢ 00pa3naMHu, IPHEMEHEHHS METO/IA.
Conepixanue TEMBI:

Metoauku npoBeieHuUs SKcniepuMenTa. [IpumMenesus Metoaa.

Cunepmaﬂﬂe MNPAKTHYECKHX 3aHATHI M0 JUCHHIIHHE

Pasnen 3. MndpakpacHas CrieKTpOCKOMHS.

Tema 3: Texnuka skcnepumenTa. [IpumeHerus MeTOA.

IIpaxruyeckne samsris Ne 1-10 «MnenTHGHKAIMS OpraHUdecKux coeauHenuit. UK-criexTps: 0CHOB-
HBIX KJIaCCOB OPraHUYECKUX COCAUHECHUMNY.



Paszpen 5. CexTpockonus B BUAMMOM ¥ YILTPa@HONETOBON 001aCTIX.

Tema 3: Texnuka u npaMeHenus Y O-CIIEKTPOCKOIHH.

[Ipaktudeckue 3ansaTus Ne 11-14 «neHTHQUKAINST OPraHHYECKHX COETAHEHHIE. DNeKTpOHHBIE CIIEK-
TPHI OCHOBHBIX KJIACCOB OPraHUYECKHX COEIUHEHUNY.

Pasznen 6. MeTons! pansoCeKTPOCKOMH MATHUTHOTO Pe30HAHCA.

Tema 4: Texnuka skcriepuMeHTa, METOUKHE PaGOTHI ¢ 06pasIaMi, IPHEMEHEHNS METOIOB.
IIpaktuaeckue 3ausTus Ne 15-18 «VneHTHGUKAIHESA OPraHAYECKAX COSTHHEHHI. Cnextpsr SIMP».

Conepxanne 1a60paToOpHBIX 3aHATHI M0 AHCHHILIHHE

Paspnen 3. UudpaxpacHas crieKTpoCKONus

Tema 3: Texnuka sxcnepumenTta. [IpuMeHeHNs MeTOA.

JlaGoparopuas pa6ora Ne 1 «VineHTHHUKAIHS OPraHUYECKHX COENUHEHMH ¢ HCIOIB30BAHEEM METO-
JIOB MOJIEKY/ISIPHOHM CIIEKTPOCKOIIHHEY.

Pa3zpen 5. CniekTpocKkonus B BUAMMOM | yiIbTpadHOIETOBOM 061aCTsX.

Tema 3: Texuuka Y ®O-CreKTpOCKONUH.

Jlaboparopuas paGora Ne 2 «CTpyKTypHBIE HCCENOBAHUS C IPAMEHEHHEM METOIOB MOJIEKYIIPHOMI
CIIEKTPOCKOITHM.

JlaGoparopuas pabora Ne 3 «KonuuecTBeHHEIH aHATH3 ¢ HCMIONB30BAHHEM CIEKTPOCKONHUHU B Y- u
BHIUMON 00acTy

Jlaboparopuas pabota Ne 4 «MnenTrduKanys HeopraHUYECKuX coenuaernit MeTomoM AACy

5. OLIEHOYHBIE CPEACTBA JJIsA TEKYIIETO KOHTPOJIS YCIIEBAEMO-
CTH, MPOMEXYTOYHON ATTECTAIIMM I10 UTOT'AM OCBOEHUSI JTAC-
IUTILIMHBI 1 YYEBHO-METOJJUYECKOE OBECIIEYEHUE CAMOCTOS-
TEJIbHOM PABOTBI CTYJIEHTOB

5.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH
PeliTunr-koutpoas Nel:

1.  Kraccndukanus Qu3HUecKHX METOIOB HCCIIEI0BAHHS. CrexTpocKonu4ecKue MeTO b,
Knaccugeckuit 1 KBAHTOBOMEXaHHYECKHH TOIXOBI K OO BICHEHHIO criektpoB. Knaccuduka-
L1 CIICKTPOB B 3aBHCHMOCTH OT YC/IOBHH IIOJly4€HHS, IPUPOJIBI 00BEKTa, THIIA €TO SHEPreTH-
YECKHUX NEPEXO0JI0B M Pa3peIIAoNIel CIOCOOHOCTH CIIEKTPAILHOrO Ipubopa.

2. Knaccupukanus GusHIecKUX METOIOB HCCIIEIOBAHMS. CrieKTpoCcKOnuYecKrue METOIEL.
[IpunumnuanbHas cxema u KIACCH(HUKALMS CIIEKTPATbHBIX npubopoB. Pypse — CIEKTPOCKO-
nus.

3. Kraccudukanus Gusndeckix MeTon0B uccienopanus. J[udppaKiHoHHEE METOIbL.

4. Kuaccupuranus pusHgeckux METOIOB HCCIEOBAHHS. XapaKTePHCTHKA HCTOUHHKOB
u3nydenus. Jlasepel. XapakTepucruyeckoe BpeMs MeToa

5. Kraccudukanus pusmueckux MeToaoB uccienosanus. CHeKTPOCKONMYECKHE METObL.
MB-cnexrpockonns. Bpamenne 1 BpamarebHas SHEPris JBYXaTOMHBIX Mmonekyil. Knaccu-
HdeCKasi MOACIIb «KECTKOro poraropay. Bpaiare/ibHas sHeprusi, yriioBas CKOPOCTh BPALLICHHS,
9acTOTA BPAIIECHHUS, MOMEHT HHEPLIHH.

6.  Knaccupukauus Gusmaeckux MeTonoB uecnenoBanus. CIEKTPOCKOIHYECKHE METOIL.
MB-criexTpockonus. Bpaiienue u BpamarensHas S3HEPIUs JBYXaTOMHBIX MOJEKy1. KBaHTo-
BOMEXaHHYECKas MOJIENIb KECTKOI0 poTaTopay. BpamaTenbHeiii Tepm, BpamareibHas I0CTo-
suHast. [Ipasnno oTGopa KBaHTOBBIX 4HCeIl, pa3pelIeHHbIE TEPEXO/IbI B CIIEKTpax MorJIole-
HUsL.

7. Knaccuduxauus Qpusmueckux MeTos0B uccnenoBanus. CIIeKTPOCKOMHYECKHE METOBL.
MB-criextpockomnus. Bpaimenue i BpamarensHas SHEPrus JBYXaTOMHBIX MOJEKy!1. KBaHTo-



BOMEXaHHYECKas MOJIEIIb (OKECTKOr0 poTaTopay. IHTeHCUBHOCTD JIMHKM BPaLIATEILHOIO
CIIEKTpa.

8. Ouenute MexaToMHOe paccTosHEe B Mosekyte HCI , ecnu sxcrepuMeHTaIBHO
HaWJICHHOE PaCCTOSHHUE MEXIY ABYMS JTMHHUSMH BPAIIATEILHOTO CIIEKTpa IOTJIONMIEHHS CO-
craBiseT =~ 20.8 emL.

9. Kuaccupuxanus QU3HYECKUX METONOB HecnenoBanus. CIEKTPOCKONUYECKHE METOIBL.
MB-cnextpockonus. Bpamenue u BpalnartensHas SHEprus IBYyXaTOMHBIX MoseKy1. KBanTo-
BOMEXaHHYECKasi MOJIE/b KECTKOIO poTaropay. M301omno3amerneHue.

[Toyemy [u1st OmpeneIeHHs] TEOMETPUYECKHX TTapaMEeTPOB MOJIEKYT (KPOME JBYXaTOMHBIX) 110
BpaINaTeIbHBIM CIIEKTPaM HeOOXOMMMO HecIe1oBaTh ee u3oTonomepsl? Kakyro nomomsu-
TENbHYI0 HH(GOPMAIHIO MOKET aTh HCCIEOBAHKE BPAIIATENBHBIX CIIEKTPOB H30TOMO3aMe-
MIEHHBIX JABYXaTOMHBIX MOJIEKY?

10. Knaccuduxanus GusHIecKuX METOJ0B HccnenoBanus. CeKTPOCKOIMHYECKHE METO/IBL.
MB-cniexTpockomnys. Bpamenue u BpamareqbHas SHEPIHsi MHOTOATOMHEIX MOJIEKy1. JIunei-
HbIE MOJIEKYJIbI, ChepuuecKuii BOTYOK, CHMMETPHYHBIA BOJIYOK, ACHMMETPHYHBIH BOIUYOK.
IIpasuna oTO0pa, BOTHOBEIEC YHCIIA, PA3PEIIEHHBIE MIEPEXOEL.

11.  Knaccuduxanus GpusHyeckux METONOB uccnenoBanus. ClieKTpOCKOIHYECKHE METOIBL.
MB-cnexktpockonus. OnpeaeneHue THIONBHBIX MOMEHTOB MOJIEKYIBI 10 MB-cnekTpaM.

12.  Knaccuduxanus GusHIecKHX METOJOB HeCenoBanus. CeKTPOCKOIHYECKHAE METO/IBL.
UK-cnexkrpockonusi. UK-crekTphl MOrIOmeH s AByXaTOMHBIX MoJeKy1. [Ipasuna ot6opa.
KonebarensHble mepexoist yisi rapMOHHYECKOTO OCIHIIISITOPA B PEATBHBIX MOJIEKYT.

13.  Knaccuduxanus Gpusnueckux METo0B ucclienoBanus. CIEKTPOCKONMHYECKHE METOIBL.
HK-cnexkrpockonusi. Konebarensro-Bpamarensrsii MK-crieKTp AByXaTOMHBIX MOIEKyII. R-,
Q-, P- BeTBS.

14.  Knaccuduxanus GusnaecKux MeTon0B uccaenosanus. CeKTpOCKOIMHYECKHE METO/IEL.
UK-cnexkrpockonus. Konebarensnsiit MK-cniekTp MHOroaToMHBIX MoneKyn. PyHaaMeHTa b-
HbIE, 00EPTOHHBIE, COCTABHBIE HIIM KOMOMHHPOBAaHHBIE YACTOTHI U «IOPSYHE» TOIOCHL

15. Hcnons3oBaHue CHEKTPOCKOMMYECKHX METOLOB IIPH NIPOBENECHNH (PyHIaMEHTAIBHBIX
HCCJIC/IOBAHKH ¥ PELICHUH [IPaKTHYECKHX 3a/1a4.

16. Knaccuduxanus Guspueckux MeTo10B uccnenoBanus. CieKTpPOCKOIHYECKHE METOIBL.
UK-cnexrpockonus. Konebarensreni MK-crekTp MHOroaroMHsIx Mosieky:1. HopManbHble 1
BBIPOXKICHHBIE KOIleOanus. AKTUBHOCT Konebanuii B UK-criekrpax. DeMEeHTE CHMMETPHH
MOJIEKYIL.

17.  Knaccupuxanus Gu3puecKux MeTO0B uccnenosanus. CeKTpPOCKOIHYECKHE METOIEL.
HUK-cnexrpockonus. Konebarensusiit MK-cnektp MHOTOaTOMHBIX MOneKys1. THITBI cHMMeT-
pHH KoJieDaHui.

18. Knaccuduxanus Gpusuyeckux MeToJ0B HecnenoBanus. CeKTPOCKOIHYECKHE METOIBL.
HUK-cnexrpockonus. KonebarensHo-Bpamiarensaas crpykrypa MK-cniektpos. JInneiinsie Mo-
JEKyJbl H CHMMETPHYHBIC BOJTYKH: TIapaJlIe/IbHbIA 1 NepPIeHIUKYIAPHBIA KoNebaTenbHbIe IIe-
pexoabl. KOHTYpEI BpainareabHOR CTPYKTYpPhI KojlebaTenbHO-BpamaTe bHbX nojoc B K-
CHEKTpax JUHEHHEIX MOJIEKYJI.

19.  Cnexrpockonuyeckue metomnl. MK-cnekrpockonus. Konebarensusii MK-cextp
ABYXaTOMHbIX X MHOTOATOMHbIX MOJIEKYJ1. DyH/laMeHTalIbHbIe, 00EPTOHHBIE, COCTABHbIE Ya-
CTOTBI M «TOPSYHE) MOTOCHL.

20. Cuexrpockonuueckue metonsl. IK-cnexTpockonus. Bpamarensnas ctpykrypa UK-
CIIEKTPOB JBYXaTOMHBIX U MHOT'OaTOMHEIX MOJIEKYI. R-, Q-, P- BeTBb.

21. Coexrtpockonuyeckue metomsl. MK-cnekrpockonus. Konebarensusiit MK-ciektp MHO-
FOATOMHBIX MOJIEKYJI. DIIEMEHTHI CHMMETPHH MOJIEKY. AKTUBHOCTH KonebGanuit B K-
CIIEKTpax.

22.  Cuexrpockonuyeckue meropl. UK-cnekrpockonus. Konebarensusiii UK-criektp MuO-
roaTOMHBIX MOJieKy:l. Tunsl cumMmeTpuu Kote6anuii. Togeunsie rpynmsl. Ux kiaccuduxanus.

23.  Cnextpockonudeckue MeTossl. MK-crekrpockonus. BIkHsis, cpeHsas B JanbHAS
VIK-o6nacte. Texnuka sxcnepumentTa. Knaccuukanus crnekrpomerpos. OCHOBHEIE IIPEHMY-
IeCTBa HHTEpQEPEeHIHOHHBIX Pypbe-CIeKTPOMETPOB.



24.  Cuektpockonuyeckue Metonsl. MK-crexktpockonus. Texnuka skcnepamenta. [lozaro-
TOBKa 00pa3iioB. OcoOeHHOCTH HeCIeJoBaHUS ra3000pasHbIX, KUAKUX U TBEPIBIX 06Pa3IOB.
[IpenMyiecTBa ¥ HEMOCTATKH PA3IHYHEIX CIOCOGOB IPOGOIOATOTOBKH.

25. Crnextpockonnueckue Metomsl. UK-ciekTpockonus. Bo3MOXHOCTH HCIOB30BaHHS
HK-criexTpoB st HAeHTHOHKANMK COeqUMHEHHUHN. [ pyTIIoBbie YacTOTEL

26. Cnextpockonmmueckue Metosl. MK-cnekrpockonus. BayTpennue GaxTopsl, 0Kasssa-
IOIIKE BIHSHUE HA IPYIIOBHIE YaCTOTHI: H3MEHEHHS Macc, FeOMETPHS, KOJIeOaTeIbHOe B3an-
MOJICHCTBHE.

27.  Coextpockonmyeckue Metonsl. MK-crekrpockomnus. BayTpennue GakTopsl, okassisa-
IOMIME BIHSHHE HA IPYNTIOBBIC YACTOTHI: NOPSAIOK CBSA3H, YIEKTPOHHEIE 3G dEKTEI, acconua-
ITHSL.

28.  Cnextpockonmmueckue Metospl. MK-cnekrpockonus. Baemmue daxropsl, okasssao-
M€ BIMAHAE HA IPYNIIOBBIE YaCTOTBI: arperaTHOE COCTOSHHE, PACTBOPHUTEb, KOHIIEHTPALHA,
TeMIepaTypa.

29. Cnekrpockonudeckue MeTozsl. MK-cnekrpockonus. Bo3sMOKHOCTH HCIIOIB30BAHMS
WK-CrieKTpOoCKOMHH I HACHTHOHUKAIIMA HEW3BECTHBIX BEIIECTB.

30. Cnextpockonuueckue metossl. UK-cniekTpockonus. Bo3aMOKHOCTH HCTIOIB30BAHUS
HK-cnekTpocKonuH [ist CTPYKTypHOTO aHama3a. OCOGEHHOCTH HCTIONB30BAHMS KOPPEIISIIH-
OHHBIX Ta0IHII.

31. Cnexrpockonugeckue Metonsl. MK-criektpockonus. CrienanbHbIe 3a1a498 U METOIbI
KOJIMYECTBEHHOT'O aHalH3a.

IIpumeper mecmoevix 3G0aHUN:

1. MK-cnextp rexcena-1 mim rekcana noKassIBaeT IHPOKYIO ojocy mpu 3400 i nuxu npu 1640 u
1080 em™! (mate 060cHOBaHNE NPABHILHOMY OTBETY).
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HK-cnexTp MeTHIIHMKIIOreKcana

PeiiTunr-kouTposp Ne2:

1. Cnextpockomaueckue MeTozsl. KP-criekTpockomus. Kiaccuaeckas Moaens KoMOuHa-
IIMOHHOT'O PACCESHHS.

2. Cnektpockonuyeckue MetTonsl. KP-cniekTpockonus. KBaHTOBOMeXaHHIECKas MOJIEE
KOMOMHALIMOHHOTO paccesHHs. Bo3MOXKHOCTS onpenenenus cuMmeTpun MOJIEKY/IBI Ha OCHOBE
nmaaneix VK- u KP- ciekrpockomnum.

3. Cnexrpockonmyeckue Metonsl. KP-criekrpockonus. Tonspusanus B cnekrpax KP.
[TonsipusoBaHHbIe TMHUA B CIeKTpe IOryomenus. CTeNeHs NeNnoNsIpH3aLHHY, €6 B3aHMOCBS3b C
CHMMETPHEH MOJIEKYJIBIL.

4. Cnextpockonmyeckne MeTozpl. KP-criekTpockomnust. Pe30HaHCHOE KOMOHHAITHOHHOE
paccesrHue.

5. Coextpockonmdeckue MeToIbl. Bo3aMOXHOCTE MpoBeneHus CTPYKTYPHOI'O aHAJIW3a Ha
ocHoBe fanHbIX VK- cnektpockonuu u ciekrpockonuu KP.

6.  ChekTpOCKOMHYECKUE METOIBL. WnenTudukanus coeqMHEHUH Ha OCHOBE NaHHBIX UK-
CIIEKTPOCKONHUH U crieKTpockonuu KP.

7. Cnextpockonuyeckue Metonst. Criekrpockomnus KP u HK-cnexrpockonus. O6mee u
pazmryus.

8. DnexTpoHHBIE CHEKTPHI MOJIEKYI. DIEKTPOHHOE COCTOSHHE MOJIEKYJI. DHEeprus MoJe-
KyJIBI B 33aJaHHOM 3JIEKTPOHHOM COCTOSIHUM. BonHoBas ¢pynxims. CTenens BEIPOKISHHS CO-
cTostaus. MynbTHILIETHOCTE cocTosHuS. Cpe/iHee BpeMs JH3HHU 3IEKTPOHHOTO COCTOSHHS.

9. DIeKTPOHHbIE CHEKTPbI MOJIEKYL. DIEKTPOHHOE COCTOSIHHE MoJieKyIl. OpOuTaibHbIH H
CIIMHOBBIN MOMEHT KOJIMYECTBA JBHKEHHUS 3JIEKTPOHOB.

10.  DneKTpOHHBIE CIIEKTPBI MOJIEKYJT. DITEKTPOHHOE COCTOSHHE Monexyll. BomHosas
$yrKIms. MoneKkynspHEle H aToMHBIe op6uTany. BomHoBas GyHKus u ornepanyu CUMMET-
pum.

11.  DnexTpoHHBIE CIEKTPEI MOJIEKYI1. DIEKTPOHHEIE nepexoxsl. Knaccuaeckoe mpencras-
nenne. XpoMo(Ops! ¥ ayKCOXPOMEL.

14. OneKkTpoHHBIE CHIEKTPBI MOJIEKYJ1. DIIEKTPOHHbIE MEPEX0bl. KBaHTOBOMEXaHHUECKOE
IIPEACTABIEHHE. G — G, N — G, N — T 3NIEKTPOHHBIE nepexoabl. CMeleHue nooc mo-
FTIOIEHUS B CIEKTPaX: 6aTaXpOMHBIH ¥ THIICOXPOMHBIH CIIBHT, THIIOXPOMHBIA ¥ THIIEPXPOM-
HBIA 3QEKThI.

15.  DmextpoHHBIE ciekTphl Monekyl. KoneGarenpuas CTPYKTYpa 3JIEKTPOHHBIX CIIEKTPOB.
OIeKTpOHHBIe Mepexomsl. BuGpornsie nepexost. ITepexoms ¢ meperocoM 3apsa.

16.  DnekTpoHHbBIE CIIEKTPBI MOJEKYIL. DIIEKTPOHHBIE TIEPEXO/IEL. BepositHOCTS MIEpex0/10B.

Koo puument Ditnmrelina a/1s caMOIPOM3BOILHOTO U BEIHYX/IEHHOTO HCIIYCKAHHMS H T10-

rinomenus. Kosdpdunuent sxcTurImy.

17. OnexTpoHHBIE CIEKTPBI MONEKYII. DIIEKTPOHHBIE mepexosl. [Ipasuia orbopa.



18.  DnexrponHsie criekTpbl MonieKy. CrekTpsl diayopecuenuun u Gocdopecueriuu. Bri-
XOJ TIOMHHECICHIIHH.

19.  DnexTpoHHBIE CIEKTPEI MOJEKYII. BO3MOXKHOCTH HCIOIB30BAHUS METOIOB 3IIEKTPOH-

HOH CIIEKTPOCKONUY JUIsl HACHTU(GUKAIMY COSMHEHHH U ONpeaeIeHus HX CTPYKTyphlL. Ko-

JHYECTBEHHBIN aHanu3 B Y O-CIeKTPOCKOIIHH.

IIpumepbr mecmosvix 3a0aHuii:

1.ITo Mepe yBeu4eHNUs YKCia COUPSIKEHHBIX ABOMHBIX CBA3€H IOIJIOMIEHHE Bee Boliee C/IBHUTAET-
Csl B CTOPOHY JUTMHHBIX BoJH. Coenunenus A, b, B umeror ¢popmyny CsHg u npu ruapupoBanus
OHHM NIPEBPAINAIOTCS B H-TICHTaH. B ux Y ®-crekTpax HMEIOTCS CIIEYIOLHME MaKCHMYMBL: A — 176
oM, b 211 am, B-217 M.

Bepostras popmyna coenunenus B ...?7

BapuanTsl 0TBETOB:

1. IlenTan.

2. 2-merunOyranuen-1,3.

3. Ilenten-1. 4.

ITenten-2.

2. Tlonoca mepeHoca 3apsija A7 H30MEPOB O, M, -IAMETHIAMHHOOEH3aIbIEr /1A HAXOIUTCS B
obmactu 327, 262, 262 am. Me3o-(popma [UIst H30Mepa ¢ TI0JI0CoH IepeHoca 3apsaa B 327 HM uMe-
€T BUJ ...

3. B ciexTpe MeTHIIaMEHA I0J10CAM TIOTTIOMIEH S PaBHBM 173 HM U 213 HM COOTBETCTBYIOT Ie-
PEXOMBI ...

4. ... o@dexT 00yCcnoBNIMBaET CMEIIEHHE IIOJIOCH I — G* TPUITHIAMHHEA GATOXPOMHO (217 am)
10 CPAaBHEHHIO C METHIIAMHHOM.

5. Hanbonee xapakTepHBIM IOTTIOIMEHHEM it GEH30/1a ABISETCS T107I0Ca B OOACTH ... HM C SIPKO
BBID@KEHHOM KOJieOaTeNnbHON CTPYKTYPO.

6. Knaccudukanus mosioc noriiomeHus B MOJIEKyJIe alieToHa ...
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PeHTHHr-KOHTpOBL Ne 3:

1. Pagmocnextpockonmyeckue metonst. IMP. Criue siapa. MarHUTHBIH MOMEHT sipa.
SlnepHblii MaraeToH. ' MpOMarHUTHOE OTHOLICHNE U siAepHbIi hakTop. Venosue SIMP
IUIsL ABYXYPOBHEBO#M CHCTEMBI.

2. PammocnexTpockomuyeckue Metomsl. IMP. Xumudeckuit casur curaanos SIMP.

3. Pammocmekrpockomnudeckue Metobl. IMP. CnuB-ciMHOBOE B3aumonencTare. IoMo-

AJCPHBIC H I'€TEPOSICPHBIE CIIMHOBbIE CUCTEMbL. X MMUYECKH IKBMBAJICHTHbIE U HEOKBHBA-

JIEHTHBIE siapa. MynbTUILIETHOCTS cUrHaIOB SIMP.

4.  Pammocnexrpockomnmueckue metoasl. IMP. Cniue-crimHOBOE B3auMoeicrare. Kon-

CTaHTa CIIMH-CIIMHOBOTO B3aUMOICHCTBHSL.

5. Pammocnextpockonuyeckue meTonsl. SIMP. BosMoxHOCTH Henons3oanus SIMP B

CTPYKTYPHBIX HCCJIEIOBAHHUSAX.

6. Panuocnexrpockomudeckue metoast. IMP. 2D-SIMP.

7. Panuocnexrpockonuyeckue MeTonsl. SIMP. MHOXeCTBEHHBIN MATHUTHBIH PE30HAHC.



8.  Pammocnextpockonuyeckue meTonsl. SIMP. TexHuKa 3KCIEPUMEHTA M METOUKH pa-

60TEI ¢ 0Opasiamu.

9.  Pamuocnextpockomrdeckue MeTogst. SIMP. Crexrpsr SIMP mepBoro nopsiaka. Oco-

Gennoctu paboTe! co cnekrpamu SIMP nopsiaka BellIe nepsoro.

10. Pamuocnextpockomuueckue Metonsl. SMP. Xumuueckuii casur cursanos SIMP. ®ax-

TOPBI, OKa3BIBAIOIIME BIUSHUE HA €T0 BEIHYHHY.

11.  Pamuocnexrpockomuueckue merozst. DIIP. [Tapamerpsl ciektpos DITP. @axrop Jlan-

pe. Koncranra CTB.

12. Hcnone30BanHue METOOB PaIHOCIEKTPOCKOIIMHE MATHATHOTO Pe30HAHCa B (hyHIaMeH-

TaJIbHBIX U NIPUKJIaTHBIX HCCIIEI0BAHHUSX.

13.  CrmexTpockomus s1epHOro KBaIpYIOIbHOIO pe3oHanca. TeopeTHIeCK e OCHOBBI METO-
na. KsaapynonsHble ypPOBHH SHEPIHH M IEPEXO/IBL.

14.  Cnextpockonus sepHOTO KBaPyIOIBHOTO pe3onanca. Crrekrper SKP.

15.  Cnextpockomus sIepHOr0 KBaApyIONBHOTO pe30Hanca. YacToTa, HHTEHCHBHOCTD, IIH-
pUHAa B MYJBTHUILUIETHOCTb CUTHalIa B cniekTpax SIKP.

16. Crextpockomnus sepHOro KBaapyIOILHOTO pe3oHanca. MeToauueckue 0co0eHHOCTH
IPOBEJCHUS SKCIIEPHMEHTA.

17. Hcnons3osanue crekrpockonuu SIKP npu pelennn cTpyKTYpPHBIX 3a/1a4.

18. Meccbayposckas cnekTpockonusi. OCHOBEI TeOpHH MeToza. B3aumoeiicTere siIep ¢ y-
KBaHTOM. S iepHblii y-pesonanc. Dbdext Meccbayspa. YcnoBus, HEOOX0MMUMBIE IS
Habmoznenus s dexra MeccOayapa.

19. MecchaypoBckas CLEKTPOCKOLMs. PaoakTuBHbIH paciiaz ¢ o0pasoBaHuem mecchay-
PoBCKuX aToMOB. IlapamMeTpsl CieKTpoB. DHEPrus SAEpPHOro nepexona. Biusuue okpy-
XEHHUs Ha SHEPIHUIO ANEepHOro nepexona. MsoMepHusiii casur.

20. MeccGaypoBcKas ClIeKTPOCKOMHS. JHEPreTHYecKHe YPOBHH H IIEPEXO/IE] [P HATUYHH
Ha S7Ipe IPajeHTa eKTPUYEcKoro nois. KsanpynonsHoe pacinemnienne sHepreTade-
CKHX ypoBHe#. ToHKast My IbTHILIETHAS CTPYKTYpa CUIHAJOB B crekTpax SII'P.

21. MeccbaypoBckasi CIIEKTPOCKOHS. 3eeMaHOBCKOE PacIIeNIeHHe SIEPHBIX CIIHMHOBBIX CO-
CTOsIHUY NPH JCHCTBHUH BHEIIHErO MATHUTHOTO NoJIst. CBEPXTOHKAS CTPYKTYpa MAarHKT-
HBIX B3aUMOJECHCTBUIA.

22. Ilpuvmenenre Meroza SI'P B xumun. DMIUpUYECKHE KOPPEISIHA 1 CTPYKTYpHBIE UCCITe-
JOBaHHUA.

IIpumeper mecmogvix 3a0anuii:

1. Tpu m30MepHBIX QOPMBI IMMETHILHMKIONPONAHA JAI0T COOTBETCTBEHHO [IBa, TPH U 4YETHIpE
cursana B ciektp SIMP. IIpocTpancTBeHHbIE (POPMYIIBI H30MEPOB, NAFOIIMX 3TH CHIHATEI . ..

2. B SIMP-cniextpe mByx m3omepos ¢opmynst CoHyCly curHasos ... (Hanmmmte CTPYKTYPHEIE
(opmyIsl 1 0603HaYBTE KAXKIYIO TPYIITY SKBHBATIEHTHBIX MPOTOHOB, YKAKATE YHCIO CHTHA-
JIOB JUIs KaKJ0T0 U30Mepa).

3. B SIMP cniekTpe UHMKIOreKcana CHTHAIOB ...

4. B SIMP-cexTpe >THIGEH3071a W M-KCHIIONA HUHCIO CHTHAJIOB ... (HanMIIMTE CTPYKTYPHBIE
hopmyel ¥ 0003HAYBTE KAXKIYIO TPYIITY SKBHBATEHTHBIX IIPOTOHOB).

5. SMP-cnexTp coenuHenus, paclii(pOBKa CUTHAJIOB ...
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KoHTpo/IbHbIE BOIPOCHI /15l IPOBEIeHHS NPOMEKYTOYHOM aTTecTaluy (3K3aMeHa):

Crextpockonuyeckue MeTos1. MB-criekTpockonus. Teopernyeckue ocHoBsI MeToa. Bpame-
HHC 1 BpalllaTe/IbHAas IHEPrAs ABYXaTOMHBIX MONIeKy.. Kiacciueckas moznens «XKectkoro po-
TaTopay.

CnexTpockonuyeckue MeTomsl. MB-crekrpockonus. TeopeTuueckue 0CHOBbI Meroza. Kean-
TOBOMEXaHUY€eCKas MoaeNb. Bpamarensrblit TepM, BpalarensHas moCTOSHHA, npaBuia OT-
Oopa KBaHTOBBIX UHCEJI, pa3pelIEHHbIE IEPEXOIBI B CIIEKTpax noryoienus. MTHTeHCHBHOCTD
JMHUHA BpAlaTeIbHOTO CIEKTPA.

Crextpockonuyeckue MeTosl. MB-criekTpockonus. Teoperuyeckne ocHoBsI MeToa. H30T0-
no3aMelieHue.

Crextpockonuyeckue MeTobl. MB-CIIeKTpOCKOHSL. Teopetuueckue ocHOBEI MeTona. Bparma-
TeJIbHAA SHEPrist MHOTOATOMHBIX MOJIEKY.1. JInHeliHble MONeKy bl, cdepuyecKuii BOTUOK,
CHMMETPHYHBIA BOTYOK, ACHMMETPUYHEIH BOTUOK.

Crextpockonuyeckue Metos1. UK-creKTpocKonmsL. Teoperuaeckue ocnoBer MeToa. UK-
CHEKTPBI MOTTIOINCHHS ABYyXaTOMHBIX MoseKyll. Konebarensusiit K- ciektp. [IpaBuina o160-
pa. KonebaTensHble nepexosl UIsi rapMOHHYECKOTO OCHHJUISTOpPA U PEAIbHBIX MOJIEKYIL.

Cnexrpockonuyeckue Metonsl. MK-cnexrpockonus. TeopeTHaecKHe OCHOBEL Metona. Koneba-
TeIbHO-BpamarenbHas cTpykrypa MK-criexrpos. P-, R-, Q- Bersu. Kouryps! Bpamaremsaoi
CTPYKTYPBI KOJjieDaTe/IbHO-BpallaTeIbHbIX 110JI0C.

Crexrpockonuyeckue Metozsl. UK-cnekTpockons. Teoperuyeckne ocHoBEI MeTo1a. MHOTO-
aTOMHBIE MOJIEKy bl HopMasbHBIe ¥ BEIDOXKIEHHBIE KONIeOanus. AKTHBHOCTE KONEOaHui B
WK-cnexrpax.

Crexrpockonuueckue Metonsl. UK-cnekTpockomys. Teoperuueckue ocHoBBI MeToa. DyH/a-
MEHTAIBHBIE YaCTOTHI, 00EPTOHBI, KTOPSYHE IOJIOCH. B3anMocssi3s KonebaTensHo-
BpaIarTeIbHOH CTPYKTYpsl MK-CIeKTpOB B CHMMETPHH MHOTOATOMHBIX MOJIEKY L.

Hcnosnb3oBanue MB-CIeKTPOCKOIIMY IPH NPOBENCHHH (yHAAMEHTATBHbIX HCCIICIOBAHUA U
PEIICHHH MPaKTHYECKUX 3a/1a4. OIpe/ieNieHHe reOMETPHYECKOTO CTPOSHUS MOJIEKYIL.

Hcnons3osarne MB-CeKTpOCKOIHY PH [POBEICHAH (GyHIaMeHTaIBHBIX HCCIIeIOBAHNUM 1
PCIICHUH MPAKTUIECKUX 3aa4. Onpe/ieneHne TUIONbHEIX MOMEHTOB MOJIEKYL.

Vcnons3oparne MK-CHeKTPOCKONMM 1IpH IIPOBEECHUY (GyHIaMEeHTANIBHBIX HCCIIEOBAHMN U
PELICHUH MPaKTHYECKHX 3ana4. Bo3moksocTy nenons3oanus UK-CHeKTpoCKONHH A71st HIIeH-
TH(UKAUKY HEM3BECTHBIX BEWIECTB M CTPYKTYPHOIO aHAIN3A,

Crexrpockonuueckue metozsl. MK-cnektpockonus. ['pynmossie 4acToTsL. Buyrpennue Qax-
TOPBI, OKa3BIBAIOIINE Ha HUX BIIHSHUE.

Cnextpockonmyeckue Metomsl. MK-cnextpockomus. I'pynmossie yactots:. Bremnne GbaxTo-
PBl, OKa3bIBAIOIIUE HA HUX BIUSHHE.
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Crektpockonuyeckue Metonsl. KP-cektpockonus. TeopeTnueckue 0cHOBBI MeTona. KiaccH-
Y€CKas MOJIeTh KOMOMHAIMOHHOTO PACCesHHs. B3auMOCBI3p HHIYIIHPOBAHHOTO TATIOTHHOO
MOMEHTA U IIOJISIPH3YeMOCTH MOJIEKYJIBL. PriTeeBckoe paccesHue.

Cnextpockonuyeckue MeTomsl. KP-criekTpockomnust. Teopernueckue ocuoBbl MeTona. Ksanro-
BoMexanmdeckas Moaens KP. AxrusnocTs koneGanuit 8 KP-ciiektpe. Kone6arensnas u kote-
GarenbHO-BpamarepHas cTpykrypa KP-ciekrpos. S-, Q-, O- BeTsH.

Cnexrpockomugeckue Metozsl. KP-cniexkrpockomus. TeopeTudeckue oCHOBEI merona. [loms-
pusauus B ciekTpax KP. Crenens Jenonspusaiyu U ee B3aHMOCBS3b ¢ CHMMETPHENH MOJIEKY-
JIBL.

Crextpockonudeckne Metoasl. KP-cekTpockommst. Teopernueckue ocHoBEI MeTOa. PKP.

BosmoxnocTu ucnonb3oBanust Meto108 KP- ceKTpocKomas s HIICHTU(QHKAIIMN COEIuHE-
HHH U ONIPEZIENICHHS HX CTPYKTYPBL

Hcnons3oBanue KP-crieKTpoCKOMIy U IpOBEeHHH (DyHIaMEHTANBHBIX HCCTEIOBAHAMN 1
PCLICHIH MPAaKTHIECKUX 3ana4. BosmoxrocTH nenons3oBanus KP- u UK-cnextpockonuu s
HJICHTH(QVKALMYA HEU3BECTHBIX BELIECTB M CTPYKTYPHOIO AHATM3A.

Crexrpockonudeckue MeToabl. CIEKTPOCKONHS B BUAUMOH 1 Y D-061acTsX. Teopetuueckue
OCHOBBI METOZIA. JNIEKTPOHHOE COCTOSHHE MOJIEKYII. DHEPIHs MOIeKyIsl. BoqHoBas byHKIHS.
CreneHb BBIPOXKIEHHS COCTOSHHAS H €ro MyJIbTHILIETHOCTS, Cpe/Hee BpEMsI )KH3HH 3JIEKTPOH-
HOTO cocTosiHUS. OpOUTANBHbIN U CIMHOBBIM MOMEHT KOJIMYECTBA ABHIKCHHS 3JIEKTPOHOB.
MonekynspHsie # aTOMHbIE OPOUTAIIH.

Crexrpockonugeckue MeTobl. CIEKTPOCKONHS B BHAMMOMN 1 Y D-061acTsX. Teoperuueckue
OCHOBBI MeTO/d. B030y K /I€HHBIE COCTOSHYS H CIIEKTPHI JIFOMUHECHEHIHH. DOTOIHOMUHEC-
ueHnus u hochopecuennys. BEIXos TOMAHECIIEHINH.

Crexrpockonuyeckne MeTosl. CIEKTPOCKOHS B BUIAMOH 1 Y D-061aCTSX. Teopernyeckue
OCHOBBI METO/Ia. DNCKTPOHHBIE epexoasl. Knaccuyeckoe mpencrasnenue. Xpomodopsl 1
ayKCOXPOMEL.

Crexrpockonuyeckue MeTosl. CIEKTPOCKOHS B BUIAMOM 1 Y ®-06/1acTsX. Teopernueckue
OCHOBBI MeTOZIa. KBaHTOBOMexanuyeckoe npexcrasienue. N-V, N-Q, N-R nepexozsl. Cme-
LIEHHUE I10JIOC B CHEKTpax.

Crexrpockonuueckue MeTonsl. CIEKTPOCKONHS B BUAUMOM 1 Y D-061aCTSIX. Teoperuyeckue
OCHOBBI MeTO/Ia. KBaHTOBOMEXaHNYECKOE TPe/iCTaBIeH e, BUGPOHHbIE TepeXoIbL. ITepexonst
C epEeHOCOM 3apsina. BeposTHOCTS mepexona.

Crexrpockonmyeckue MeToxbl. ClIEKTPOCKONHMS B BUAUMON 1 Y D-061acTsX. Teoperuueckue
OCHOBBI MeTOza. Koo hunmenT DitHinTeiina 1715 caMOnpOH3BOIBLHOTO | BEIHYKIEHHOT'O HC-
myckauus u nornomenus. Koapduument sxerurumy. [pasuna ot6opa HOEPEXO/I0B.

Hcnoib308aHue CHICKTPOCKONNK B BUAMMOM 1 Y®- o61actu IIPH LIPOBEACHHHU QyHIaMEHTAIIb-
HBIX MCCIICJOBAaHHUM M PEIIeHUH IIPAKTHYECKHX 3a1ad.

OxapakTepu3syiiTe BO3MOXHOCTH HCHOJIB30BAHMS METOIOBR MOJICKYJISPHOH CIIEKTPOCKOTINY TIPH
IPOBENEHHUH (DyHIAMEHTAIBHBIX HCCIIEIOBAHMIA.

JlaliTe CpaBHUTENBHYIO OLEHKY M OXapakTepu3yiTe BO3MOKHOCTH HCIIOIb30BAHMS paccMoT-
PEHHBIX METO/IOB MOJIEKYJISPHOH CTIEKTPOCKOIHH IIPH NPOBEICHUH [PHUKIATHBIX HACHTHDH-
KallMOHHBIX MCCJIEIOBAHHIA.

JlaiiTe CpaBHUTENBHYIO OLEHKY H OXapaKTePU3yHTE BO3MOKHOCTH HCIIOIb30BAHMUS paccMoT-
PEHHBIX METOZIOB MOJICKYJISPHOH CIIEKTPOCKOMHY DU IPOBENCHAN PHKIATHEIX CTPYKTYD-
HBIX HCCJIEZIOBaHUH.

Pagmocnexrpockomuueckue Merozsl. SIMP. TeopeTHUeCKHE OCHOBEI Merona. CnmH sapa. Mar-
HUTHBIH MOMEHT sifipa. SIIepHbIf MardeToH. [ HpOMarHUTHOE OTHOIICHUE U ANEpHBIA hakTop.
Yenosue SIMP st 1ByXypoBHEBOI crCTeMBL. XHMUYECKHH CIBHT C/IBUT CHIHATOB SIMP.
Pammocnextpockommdeckue metonst. SIMP. TeopeTHueckue 0CHOBEI MeToa. CIIHH-CIMHOBOE
B3aUMO/ICHCTBHE. | OMOsIEPHBIC U IeTEPOSAEPHBIE CIIMHOBbIE CHCTEMbI. X HMHUYECKH SKBHBA-
JICHTHBIC ¥ HEOKBUBAICHTHBIE A1pa. MyIbTHILIETHOCTE CUTHANOB SIMP.

OcHosubie Metonukn SIMP-ciekTpockonuu: auHamMugeckuii IMP, 2D SIMP, MHOXeCTBEHHBIH
MarHMTHBIA pe30HaHC.
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. Mcnonb3osanue SIMP-cieKTpoCcKOnuy npy NpoBeneHHH

yHaMeHTaNBHBIX HCCIEOBAHUH 1 PEIEHHH IPAKTHIECKUX 3a1ad.

. Pamuocnextpockonuyeckue metonsl. ITP. TeopeTHueckHe OCHOBBI METOIA. [TapameTtpsi

criekrpos OIIP. ®akrop Jlanne. Koncranra CTB.

. Mcnione3osanne DI1P-crieKTpocKonuy npy NpoBeeHAHR

(yHIaMEHTATBHBIX HCCIEAOBAHHH U PELICHAN IPAKTHYECKUX 3a/1ay.

- Pamrocniexrpockonmaeckue meronst. SI1P. Pacienienre cCIMHOBBIX SHEPreTHYECKHX YPOBHEH

aseKTpoHa. llapamerpsl u CTpyKTypa criekTpos. TOHKas u CBEpXTOHKAs CTPYKTYpa CIEKTPOB.

- Pajmocniextpockonmyeckie METOTsI. MeTob! GU3HdIecKoi ONIPH3ANHMH SIEPHBIX U K-

TPOHHBIX CIIUHOB. XUMUYECKas NOIAPH3ANNS SAEP U 3JIEKTPOHOB.
. CniekTpoCKomnHs SIEPHOro KBaAPYIOILHOrO pe3oHanca. TeopeTHueckre OCHOBBI METOA.
KBagpynonbHsie ypoBHE 3Hepruu u nepexonsl. Crniexrpsr SIKP.

- Mcnons3zosanme cnektpockonus SKP npu pelienun cTpyKTypHBIX 3aau.

. Meccbayposckas cnexrpockomnust. OCHOBBI TeopyH MeToza. B3anmoeiicTere szep ¢ y-
KBaHTOM. SIiepHblid y-pesonanc. DPdext MeccOayapa. Vciiosus, HeoOX0AUMBIE isi HAGIOIe-
Hus 3hdexra Meccbayapa.

. Meccbayposckas cnexrpockonus. PannoaktuBHbIi pacnas ¢ oOpa3oBaHreM MeccOaypOBCKHX
aToMoB. [TapameTps! ciekTpoB. DHeprus sSAEpHOro nepexona. Biusaue OKpyKeHHs Ha 3HEp-
THIO S7IEPHOTO Nepexona. MI3oMepHElif caBur.

- MeccbaypoBckast CrieKTpockonus. JHepreTHYECKHe YPOBHH 1 TIEPEXO/IBI IPH HATHYHM HA anpe
TPa/ACHTA JJIEKTPHHECKOro nons. KBanpynonbHoe pacimenieHie SHepreTHYeCKHX YPOBHEH.
Tonkast MyJIbTHILIETHAS CIPYKTYpa CUHAJIOB B criekTpax S1°P.

- MeccbaypoBckas CHEKTPOCKOMHSL. 3eeMaHOBCKOE PACIIENICHHE AIEPHBIX CIIMHOBEIX COCTOS-
HUH TPY JEHCTBHY BHENTHETO MArHUTHOTO 10Jist. CBEPXTOHKAs CTPYKTYPa MAarHUTHBIX B3aH-
MOZEHCTBUH.

44. Tlpumenenne meTona AP B XuMuH. DMIMPHYECKHE KOPPETSIHA H CTPYKTYPHBIE HCCIIEN0BA-

S.

HHA.

3, CamocrosiTenbHas padoTa o0y4amerocs
Bonpocsi 171si ipoBeeHAs] KOHTPOJIS CAMOCTOATEILHOH PpaboThI:

[Ipumenenue MB- cieKTPOCKOIHY IPH IPOBEEHAN DYHIAMEHTAIBHEIX HCCIIEI0BAHMI pe-
IICHUH TPUKIAIHBIX 33134,

IIpumenenre VK- crieKTpocKOmuy Ipy IpoBeeHUH GyHIAMEHTABHBIX HCCIIEN0BAHMI 1 pe-
[IEHUH OPUKIaJHbIX 3aHad.

IIpumenenue KP- criekTpocKomiy npu NpoBeneHuy GpyHIaMeHTAIBHBIX HCCIEI0OBAHMI H pe-
LIEHHY TPUKIATHEIX 3a0a4.

IIpumeHenne CIeKTPOCKONHMH B BUIMMOM 06IIAaCTH TIpH IIPOBEIeHNH (BYHAAMEHTATBHbIX HC-
CJIEIOBaHUH M PEIeHUH NPHKIATHEIX 331ay.

IIpumenenve crieKTpockonuu Y O-CreKTpOCKONKY [PH IPOBEICHAHN (yHIaMEHTATHBIX HC-
CIIIOBAHUH W PEIICHUH MPUKIANHBIX 32144,

Ipumenenue metonoB SIMP nipu nposezenuu GyHIaMCHTAIBHBIX HCCICAOBAHMH U peLICHUU
IIPHKJIAIHBIX 3a/1aY.

ITpivenenne SIIP npu nposeneHny yHIaMEHTAIBHBIX HCCIENOBAHM M PEIICHHH IPHKIIA/-
HBIX 3a/1a4.

IIpumenenue SIKP npu npoBenenny GpyHIaMEHTATLHBIX HCCIIEIOBAHMIN H PENICHUN MpUKIaI-
HBIX 33]1a4.

IIpumenenne SII'P nipu nposeneHny Qpyn1aMeHTAIBHEIX HCCIENOBAHMH H PEIICHAH IIpHKIa-
HBIX 3a]a4.

KOHTpOIlE:HbIe BOIIPOCHI II. 5.3. BKIIIOYEHHI B HNEPCUCHb BOMPOCOB i IIPOBEACHHSA TEKYIIETO
KOHTPOJIA YCIIEBAEMOCTH H HpOMC)K}’TO‘THOﬁ aTTECTAlWH 110 UHTOraM OCBOEHHA OHCIIHILIHHEBIL.



IIpaMepHbIe TeMbl KypCOBBIX padoT:

1. IlpumeHenue Merona X B QYHIaMEHTAIBHBIX HCCIIETOBAHUSIX.
2. Ilpumenenue MeTona X B IPHKIATHEIX HCCIEIOBAHUSX.

DOHJ OLECHOYHEIX MATEpHANOB Ul MPOBEJCHUs aTTECTAlHH YPOBHS copMupoBaHHOCTH
KOMMNETEHLHE 00y4JaloILKXCs 110 JUCHUILTHHE 0OPMIILETCS OTAENBHEIM JOKYMEHTOM.

6. YYEBHO-METOJAUYECKOE U HTH®OPMAILIMOHHOE
OBECIIEYEHUE JUCLHUIIIUHBI

6.1. KauroofecnedeHHOCTD

HanmeHoBaHHe uTepaTypsl: aBTOp,
Ha3BaHUE, BUJ U3JIaHUsI, H31aTEIbCTBO

I'on u3manus

KHUI'"OOBECIIEYEHHOCTDH

Hanuane B anextponnomM karanore DBC

OcHoBHas UTeparypa

Ceprees H.A., PsOymxun J1.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBAHTOBOM TEOPHH SIIEPHOTO MATHHTHO- BN9785987047545 . html

ro pesonasca. M: JIOI'OC.

Kpumrradposua B.1., Kpumragosuy 2015 http://www.studentlibrary.ru/book/ISBN9
J.B. Ou3uKo-xMMHYECKHE METO/IBI HC- 785394004124 .html
caenosanusi. M.: JIAIIIKOB u K.

Amenus B.I'. Cnexrpockonudeckue Me- 2008 75 meu. 3k3. B 6ubmmorexe Bal'yY

TOABI aHaIM3a: NPaKTHKyM. Bramumup:
Bal'V.

JlonosnauTeIbHas IMTEpaTypa

Spemnes H.I'., }O. H. Mengenes 0.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxapes M.U., Bypuxuna A.B., Kamkun BN9785990613461.html

H.H. ®u3pueckue METOIEI HeceJ0Ba-

HUS U UX IPaKTUYECKOe MPUMEHEHHE B

XUMHYECKOM aHa/lu3e: yaeOHoe moco-

6ue. M: IPOMETEMN.

Jpyros 10.C., Ponun A .A. 2020 https://znanium.com/catalog/document?id
MonuTOpHHT OpraHuYecKHX 3arpsi3He- =358488

HUH npupoaHo# cpeapl. 500 MeToauk:

IIpaKTHYeCKoe pyKoBoacTeo. M: BU-

HOM.

Hpyros FO.C., Pomun A.A. Dxonoruuec- 2020 http://znanium.com/catalog.php?bookinfo
KHii aHamm3 Npy pazmusax Hedru u HII. =544910

M: BUHOM. Jla6oparopus 35aHwMi.

Jlykos B.B., Illep6akos U.H. ®u3uye- 2016 https://znanium.com/catalog/document?id

CKHE METO/IbI HCCIAESIOBAHHS B XUMHH:
Yuebuoe nocobue. Pocros-na-/{ony:
FOxubiit enepanbubil yHHBEPCHTET.

=327152




6.2. IlepHoauveckue H3gaHus

XKypHamsr:

«YcImexu XuMum»

«XHUMHS B XUMHYECKAsE TEXHOTOTHS»
«BHOMeTUIIMHCKAS XUMUS»

6.3. HurepHeT-pecypesl.

Pa—y

http://www.scirus.com/

http://www.abc.chemistry.bsu.by/current/fulltext.htm

http://www.anchem.ru/literature/

http://www.sciencedirect.com

http://chemteq.ru/lib/book

http://www.chem.msu.su/rus

http://djvu-inf.narod.ru/nclib.htm

http://www.elsevier.com/

- A

http://www.uspkhim.ru/

10. http://www.strf.ru/database.aspx

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JAUCTIUITJINHBI

Jlnst peanusanmm TaHHOM JUCHMILIAHEL MMEIOTCS CIIEHHAIBHbIE IOMEITEHHAs IS IIPOBEICHHUS
3aHATHI JIEKIMOHHOTO TUTIA, 3aHATHH 1a60PaTOPHOro THIIA, TPYIIIOBLIX U HHMBUAAYAITBHBIX KOH-
CyNbTAlHH, TeKYIIEro KOHTPOIs H IIPOMEXYTOYHON aTTEeCTAIlMH, a TAKXKE MOMEIEHHS JUTS CAMOCTOS-
TebHOH paboTel. JlaGopatopHsle paGoThI IPOBOASTES B TaBOPATOPHH Kabenpsr xumuu Bial'y.
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HanpagiaeHuro noarotosku 04.03.01 Xumus.
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Penense
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JIMCT NIEPEYTBEPXKJIEHUS
PABOYEN MPOT'PAMMBI JUCHUATLINHBI

PaGouas nporpamma ono6pena Ha y4ebHBIH ros

[IpoTokon 3acenanus kadeapsl No oT roaa

3asenyromuii Kadeapoit

Paboyas nporpamma ono6pena Ha y4e6HBIH rox

[IpoTokon 3acenanus kadeapsr No oT roga

3aBenyromuit kadenpoit

Pabouas nporpamma onobpena Ha y4eOHBIH roj

IIporoxon 3acemanus kadenpsr Ne oT roaa

3asexyronmit kadenpoii
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