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1. HEJIM OCBOEHUSA JUCHUIIJIMHBI

Iens ocBoenns nucnUIIMHBL: M3yueHue TEOPETHYECKHX OCHOB (DH3HYECKHX METOIOB HMCCIIE-
JOBAHUS.

3aja4um: O3HAKOMJIEHHE CTYICHTOB C NPHHUMIHAIBHBEIME OCHOBAMH H IIPAKTHYECKAMH
BO3MOXHOCTSIMH ~(DM3MYECKUX METOJOB HCCIENOBaHHS, C HX AaNlapaTypHBIM OCHAIICHWEM |
YCIOBHSMH NPOBSACHHS OKCIEPUMEHTa; (OPMHPOBAaHHE HABHIKOB CpPABHHTEILHOH OIEHKH
BO3MOJKHOCTEH pasHbIX METOJOB aHall3a, MX JOCTOMHCTB M HEJOCTATKOB Ui OOOCHOBAHHOI'O
BBIOOPa ONTHMATIBHOTO METO/IA HCCIIEI0BAHMS TOTO MIIM HHOTO 00BEKTa.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OIIOII BO
Hucnunmina « DU3UYecKue METOABI HCCIEN0BaHUs.» OTHOCHTCS K dacti OITOIL, thopmupye-
MOH yJacTHHKaMHu 00pa3oBare/ibHbIX OTHOLIEHMH.
3. INTAHUPYEMBIE PE3YJIBTATHI OBYUYEHMUS IO JUCLHUAILINHE
[Inanupyemsle pesyabTaThl OOydeHHS N0 MUCHAIHHE «DU3MYECKHE METOB HCCIEOBAHUY), COOT-

HECCHHBIE ¢ MIaHUpyeMBIMH pesybraTamu ocBoeHus OIIOII (koMIeTeHIMAMY U HHIUKATOPaMH JI0-
CTH)KEHUSsI KOMIICTECHITHH )

®opmupyembie [Inanupyembie pe3yabTaThl OOYUeHHUS O JUCHMILIMEE, B | HanMeHOBaHHe Olle-
KOMIIETEHIHH COOTBETCTBHM ¢ HHIAKATOPOM JOCTHXKEHHS KOMIIETEH- HOYHOTO Cpe/cTBa
(xox, comepxkaHue 185058
KOMIIETCHIIHH ) Wnnukatop noctiwxkenus | Pesynbrarsl o0yueHus o
KOMIIETEHIHH JHACHMILUTHHE
ITIK-4 IIK-4.1 3maer craHnapTsl, | 3HAaeT:  TeOpEeTHYECKHE KP
CIOCOOEH  MPOBO- | METOJMKH M HHCTPYKLHH, | OCHOBBI (HM3HYECKUX Me- | Bompocsl, TecToBbIe
JATh XUMWYECKHH | ONpeAensiomuye TOPSAOK | TOJIOB HCCIIEIOBAHMS; BOIPOCHI
aHaM3 pacTBOPOB, | pa3paboTku U odopmieHus | Bmageer: Meromonormeit
MaTepuaioB W 00- | OTYETHOH  JOKyMEHTAIWH | IPOBEACHHS 3KCHEPTHBIX
paslioB HM3AEIUM B | IO pe3ylbTaTaM HMCCIEeN0- | HCCIeI0BaHuii;
COOTBETCTBHHU C | BaHHH U pa3paboTOK, YMmeer: aHaTH3UpPOBaATH
TpeOoBanusmu Tex- | IIK-4.2. Vmeer BHIOHpaTh | BO3MOXKHOCTH pa3saMYHBIX
HOJIOTMYECKOH  JI0- | METObI, HHCTPYMEHTHl M | METOJOB, HCXOS U3 CIIe-
KyMEHTalHH obopynoBaHue Ui MpOBe- | HAGHUKH HOCTABIEHHOM
JIeHWs XMMHYECKOIr0 aHa- | HCClIeI0BaTelbCKOM 3a/a-
u3a; qu
I1K-4.3. Brnageer coBpemes-
HBIMH METOJaMH IIPOBEIe-
HHS  JKCIIEDHMEHTOB W
HaOmonenuit B  obmacTi
npodeccroHaTBHON Jesi-
TENbHOCTH
[1K-6 IIK-6.1 3maer ocHOBEI Qu- | 3HAET: BO3MOKHOCTH (K- KP
criocobeH MpOM3BO- | 3UKO-XHMHYECKHX METOJIOB | 3MYECKHX METOJIOB Mcclie- | BOmpock!, TecToBbIe
IUTh 1a00paTOpHbIE | HCCIEJOBAHUS  OOBEKTOB | IOBAaHHS IIPH pPEIIEHHH BOIIPOCHI

HCCIICIOBAHHUS,
aHaJu3bel 0TOOpaH-
HBIX 1pob® u obpas-
IOB sl OLEHKH

OKPYKaIOIIEH CPEIbI;
[IK-6.2. VYmeer mnpousso-
IuTh nabopaTtopHbiE  HC-

CIIEOJOBAaHHW, 3aMEpBI, aHa-

pasMYHBIX MPUKIATHBIX
3a71a4;

Baapeer: Hasblkamu TI0-
JIy4eHHUS  HeoOXOOMMBIX




3KOJIOTHYECKOI'0
COCTOSHHS OOBEK-
TOB

IH3bl OTOOpaHHBIX IIpH-
POIHBIX 00pa3loB; paccum-
TBIBaTh MPEAEeIbHO JOIYy-
CTHMBIE KOHIIEHTPAILIHH
(ITAK) BpemHbIX BelecTB
TEXHOTEHHOTO XapaKTepa;
paboTate Ha aHaIUTHYe-
CKoM maboparopHOM 000-
PyZAOBaHHH,

IIK-6.3 Bnapeer meromamu
MIPOBEACHHUS. 3KOJOTHYECKO

JaHHBIX B paMKax MOHH-
TOPUHTOBBIX HCCJIEOBa-
HUH;

¥Ymeer: mnpumeHsTH pe-
3yIbTaTbl MOHUTOPHHIO-
BEIX MHCCICIOBaHMH JUId
OLIEHKH 3KOJIOTHYECKOIr0
COCTOSIHHSI 00BEKTOB

'O MOHHTODHHTA

4. OBBEM M CTPYKTYPA JUCLMUILIUHBI

O6mas TpyZ0eMKOCTh AUCHMIUIAHEI COCTaBIsAET 7

3a4eTHBIX equHHuI, 252 yaca.

TemaTuueckuii nian
thopma o0yuenus — ounag

KonrakTHas paGota 06y-
YaKOIIHXCS C Megarorude-
CKHM paboTHUKOM
o (B uacax) DopMBI
o E = z TEKYHero KOHTPons
v -
Ne | HaumeHOBaHMe TeM W/HIM Pa3fiesioB/TeM 2 § E § § 0 @);cr::aemoc:m
n/n JHCLMTUTAHBI z = |8 E 8 @) AR TROMERY-
o 8 = o | = Ez TO4HOI
> 21 2| % 8 & aTTecTauuu
| 8| 8| E B2
= 2| & o X (no cemecmpam)
£ | B ZE
= & | &
g8 8 =
= ,{-f m
1. | Beenenue. 5 1 - 8
2. | MEKpOBOIHOBas CIIEKTPOCKOIHS. 5 23] 4 8
3. | NndpakpacHas CieKTPOCKOIHMS. S |35| 8|2 | 4 10 24 Peiitunr-
KOHTpOJb No 1
4. CnexTpockonus KOMOHHAIIHOHHO- | 5 6-7 | 4 8
r'O pacCesHHUs.
5. | Cnextpockonus B Buaumoi u| 5 [ 7-9| 8 | 8 14 8 16 Pefitunr-
yIbTpadHoneToBol 001acTsX. KOHTposb No 2
6. MeTtoas! pagioCIeKTPOCKOMHH 5 |10-|[10]| 8 2 24
MAarHMTHOTO pe30HaHca. 13
7. | CoexTpockonus smepHOro kmag-| 5 | 13-| 6 8
PYIOJIBHOTO pe30HaHca. 15
8. | Cmextpockomus snepHOro ramma- | 5 | 15- | 10 12 PeliTuar-
pe30HaHca. 18 KOHTpOIb Ne 3
Hamuuue B nucuunmae KITKP +
Hroro no mucrumnimge, gac. 252 54 |36 |18 108 Ok3amen, 36




Conepxanue JJeKIHOHHBIX 3aHATHI 110 JHCHHILIHHE

Pasnen 1. Beenenue.

Tema 1: Obmas xapakTepucTika pU3MYECKHX METOIOB HCCIEI0BAHMUS.

ConepxaHue TeMBI:

CrexTpockonuyeckue, TMPAKIHOHHBIE, 3TEKTPHYECKHUE H MATHUTHBIE METOIEL. W3znydenue u mpo-
HCXOXJICHHE CIEKTPOB. Dypbe-crekTpockonus. Bemykaennoe uanydenne. Jlasepsr.

Tema 2: CummeTpusi MOTIEKYI B OCHOBBI TEOPHHM TPYIIII.

CopeprxaHue TEMBI:

ONEMEHTHI ¥ ONepallii cuMMeTprH. Todeunsle rpynnsl cummeTprH. OBIHe MonoKeH s TEOPHA
TPy

Paszpnes 2. MUKPOBOTHOBAS CIIEKTPOCKOIIHMS.

Tewma 1: Bpamenue u BpamareabHas SHEPrUsl JBYXaTOMHBIX MOJNEKYIL

Conepxanne TeMbl:

Knaccryeckas mogens. KBaHTOBO-MeXaHHUECKasi MOJENIb KECTKOrO poTaropa. MB-crieKTp xECTKOro
poTaropa. 3acen€HHOCTh YPOBHEH W HHTEHCHBHOCTD MHMHHI. OIpeseneHre MEXbSIEPHOTO PaccTos-
Hus. M3otonugeckuii apdexr.

Tema 2: Bpamenue MHOTOaTOMHBIX MOJIEKYJL.

Conepxanue TeMBI:

OGmee BbIpaXXeHHEe BpAlIATETbHOM SHEPIHH. JHEPreTHYeCKHe TEPMBI U CTEKTPHl BONYKOB PA3HOTO
THIIA.

Tema 3: [IpuMeHeHHE BpaaTeIbHON CIEKTPOCKOIMUH.

Conepxanue TEMBI:

Omnpeziernienue reOMETPUYECKOro CTpoeHHs Monekynl. Jddexr Illtapka u ero mpuMeHerHe s ompe-
JETICHAS TUTIONIBHBIX MOJIEKYT. TeXHHKa H METOAUKH 3KCIIEPUMEHTA.

Paznen 3. adpakpacHas CieKTpOCKOIHS.

Tema 1: Teopernaeckue ocHOBEI MeTOa. MK-CIEKTPEI OTTIOMEHHS 1ByXaTOMHBIX MOJIEKYL.
ConepxaHue TEMBI:

IIpasuna or6opa. KosebareibHble n1epexo/ibl JUlsi FApMOHUYECKOTO OCUKILIATOPA H PEAIbHBIX MOJIe-
kyn. Konebarensno-pamarensasit UK-cnektp aByxatoMusx Monekyi. R-, Q-, P- Berss.

Tema 2: Konebanus MHOroaTOMHBIX MOJIEKYIL.

Conepxanue TeMbl:

Konebarensrsiii MK-cniextp MEOroatoMubx Moseky:. KoneGarensHo-spamarensaas cTpykrypa UK-
CIeKTpoB. JIMHEHHBIE MOJIEKYIIbl K CHMMETPHYHBIE BOTYKH: apajlIeNbHb1 U epleH UKy ISpHBIH
KoJiebaTenbHble nepexosl. KoHTypsl BpamaTenbHOR CTPYKTYpHI KOJle0aTeIbHO-BpaIaTebHBIX MO~
noc B UK-cuexrpax. @ynaameHTalbHble, 006pTOHHbIE, COCTABHBIC YaCTOThI ¥ TOPSYUE» [10JIOCHL.
Tewma 3: Texnuka sxcniepumenta. Ilpumenenns Meroaa.

Coneprxanre TEMBI:

HoxroroBka 06pasnos. OcoGeHHOCTH HCCIEOBAHHS Ia3000Pa3HbIX, KHUIKHX U TBEPIBIX 06Pa3IOB.
[penmymecTsa ¥ HEAOCTATKH Pa3IMYHBIX CIOCOGOB IPOGONOArOTOBKH. BO3MOKHOCTH HCIIONB30Ba-
Hus IK-criextpos s uaenTaduKamu coeuaenuil. I'pynmnossie yactoTsl. BayTpennue daxTopsi u
BHEIIHHE (DAaKTOPHI, OKa3bIBAIONINE BIMSIHUE HA FPYIINOBEIE YaCTOTHL OCOOEHHOCTH HCIIONB30BAHUS
KOPPEJISLIMOHHBIX TAOJIHML.

Pasznen 4. Cnektpockonusi KOMOMHAIHOHHOTO PaCCEsSHUS.

Tema 1: TeopeTndeckrue OCHOBBI METO/IA ¥ TEXHHKA SKCIIEPHMEHTA.

Copepxanue TeMBbI:

Knaccuyeckasi 1 KBaHTOBOMEXaHHYECKasi MOJIETh KOMOMHAIMOHHOTO paccesHus. Ilonspusamnms B
crektpax KP. Pezonancaeie cnexrpsl KP. Texauka sxcnepumenta.

Pazpgen 5. CnexTpockonus B BUAUMOM | YIbTpadHOIeTOBOM 001acToX.

Tema 1: DekTpoHHBIE COCTOSIHUS H 3JIEKTPOHHBIE CIIEKTPhI MOJIEKYJL.

ConepxaHue TEMBI:



OHeprus MOJICKYJIbl B 33/JaHHOM 3JIEKTPOHHOM COCTOSHHHU. BonHoBas Qpynkuus. CTeneHb BHIPOX/Ie-
HUSL COCTOSHUS. MyNbTHILIETHOCTS cocTosHUS. CpeiHee BpeMsl KU3HHU 3I€KTPOHHOTO COCTOSHHUS.
OpOuTanbHbl B CIHHOBbIH MOMEHT KOJIMYECTBA ABHKEHHS 3EKTPOHOB.

Mounexynsipasie U aToMHbIE OpOUTANH. DIeKTPOHHBIE epexobl. Kiiaccudeckoe mpencrasienue.
Xpomoops! 1 aykcoxpoMbl. KBAaHTOBOMEXaHHYECKOE NIPEJICTABIEHHE: G — G, N — G, N — T
3JIEKTPOHHBIE epexobl. CMeIIeHHUe [0JI0C MOTJIOMEH S B CHEKTPaX: 6aTaXpOMHBIH U THIICOXPOM-
HBIH CIIBUT, THIIOXPOMHBIA ¥ rHNEepXpoMHbLi 3(dexThl. Konebarensuas cTpyKTypa 21eKTpOHHBIX
CIIEKTPOB. DJICKTPOHHBIE iepexo/bl. BuOponnsie nepexost. [lepexousl ¢ neperocom 3apsija. Bepo-
ATHOCTH nepexonoB. Koaddumment DitHmTeltHa U1 CaMONIPOH3BOIEHOTO K BBIHYX/ICHHOTO HCITyC-
Kanus ¥ nornomenus. Kosdgdunuent sxctunmm.

Tema 2: Bo30y xIeHHbBIE COCTOSIHHS ¥ CIIEKTPHI JIFOMHHECIEHITHH.

ConepxaHue TeMbI:

Crekrpsl diyopecueHund 1 Gochopecuennun. BeIXon TIIOMUHECIIEHIIHH.

Tema 3: Texnuka u npumeHeHus Y O-CHEKTPOCKOIHUH.

Coaepxanue TeMBbl:

Metonuku npoBeieHus SKciepuMenTa. [IpuMeHenus MeToa.

Paznen 6. Merons! paiHoCIeKTPOCKOHH MarHUTHOTO Pe30HAHCA.

Tema 1: Cnexrpockonus SIMP.

Conepxanue TeMmsl:

Cnun snpa. MareuTHBIH MOMEHT sA1pa. SInepHbii MarHeToOH. [ MPOMarHATHOE OTHOIIEHHE U SICPHbLH
daxrop. Ycnopue SIMP mist 1ByXypOBHEBO# cHCTEMBL. XUMHAYECKHH caBur curaanoB SIMP. Criun-
CIMHOBOE B3auMo/eiicTBre. [ oMOsiiEpHBIE U IE€TEPOSAEPHBIE CIIMHOBBIE CHCTEMBl. XMMUYECKH SKBHU-
BaJICHTHBIE H HEDKBHBAICHTHEIE Anpa. MynsTunneTHocTh cursanos SIMP. KoncranTa criun-
CIIMHOBOTO B3aUMOACHCTBHSA. PenakcallMoHHbIE SIBICHUS. BpeMeHa ClIMH-CIIMHOBOM U CITHH-
PEMETOYHON pelakcaluu.

Tema 2: Cnextpockonus DI1P.

CopeprxaHue TEMBI:

Teopernueckue ocHoBsl ¥ ycnosus JI1P. ITapamerpsl u cTpykTypa cnekrpos JI1P. ®axrop Jlauze.
Koncranta CTB. ToHKas 4 CBEpXTOHKas CTPYKTypa CHEKTPOB.

Tema 3: MHOXeCTBEHHBIN MarHUTHBIA PE30HAHC H MOIAPU3AIIHS CIIHHOB.

Conepxanue TEMBI:

HBoitroi IMP. MeTtozs! Gu3H4aecKoil H XUMUAYECKOH NMOJSIPU3ALMH SIEP ¥ JIEKTPOHOB.

Tema 4: Texnuka sxciepuMenTa, METOAMKHU paboThI ¢ 0Opa3namu, IPUMEHEHUS METOIOB.
ConepxaHue TeMBbI:

Mertoauku npoBefieHUs 3KcIepuMenHTa. [[puMeHeHUsT METOIOB.

Paspen 7. CnekTpockonus siepHOro KBaJApYHOIbHOTO Pe30HAHCA.

Tema 1: Teoperndeckue ocHOBBI MeToaa. CriekTpsl AKP.

ConeprxaHue TEMBI:

Ksazpynoneasle sapa. D1eKTPOCTATHYECKOE B3aUMO/ICHCTBHE KBAAPYTIONBHOTO SAPa ¢ 3IeKTpHIe-
ckuM nosieM. KsanpynospHbie ypOBHH SHEPTHH H Iepexobl. VIHTeprnpeTays rpaineHTa HeoIHOPOI-
HOrO 3jIeKTpH9ecKoro nojid Ha sape. Cnexkrpsl AKP u ux npunoxenus. TeXHHKA 3KCTIEPUMEHTA U Me-
TOJMYECKHE OCOOEHHOCTH.

Tema 2: TexHuka sKkcriepuMeHTa, METOAMKY padoThl ¢ 00pa3amMu, IPUMEHEHUS METOA.
ConepxaHue TEMBI:

MeTtoauku npoBeaeHus 3KcriepuMmenTa. [IpuMmeneHus MeToa.

Pa3nen 8. Cnexrpockonus sAepHOro raMma-pe3oHaHca.

Tewma 1: Teopetuueckue ocHOBH MeToa. Cnextpsl AIP.

Conepixanue TEMBI:

VYcnosusi, HeobxoauMmele 11 Habmonenus 3¢ pexra Meccbayspa. Crnextpsl SI'P, ux 0coGeHHOCTH U
napaMeTphl: BIIMSHHE OKPYKEHUS, H30MEPHBIA CABHUI, KBaJAPYIIOJIBHOE PACLICILICHHE, CBEPXTOHKAsA
CTPYKTYpa MarHUTHBIX B3aUMOJICHCTBHH.

Tema 2: Texnuka sxcriepuMeHTa, METOAUKH paboThI ¢ 00pas3namu, IPHMEHEHHAS METOA.
Conepxanue TEMBI:

ITpumenenne metona AI'P B xumuu. Texnuka sxcnepumenTta. MeToauku mpoBeeHMS SKCIIEPUMEHTA.



Conepmaﬂne NPAKTHYECKHX 3aHATUHH N0 JUCHHILIHHE

Pasnen 3. UndpakpacHas crieKTpocKomus.

Tema 3: Texnuka skcnepumenta. [[pumMeHeHNs MeTOA.

ITpaxtayeckue 3ansTus Ne 1-10 «MnenTruKamus OpraHAIecKuX COeTUHEHHIA. HWK-cnexTps! 0CHOB-
HBIX KJJaCCOB OPraHWYECKUX COEIHHEHHI».

Paszjen 5. CiekTpocKonus B BUAMMOMN U yIbTPabHONIETOBOM 061aCTsX.

Tema 3: Texnuka u npuMesenus Y O-CreKTPOCKOMHH.

IIpaxrudeckue 3ausaTus Ne 11-14 «neHTH(UKALMS OPraHMYECKHX COENMHEHMIA. DNEKTPOHHBIE CIIEK-
TPl OCHOBHBIX KJIACCOB OPraHHYECKHX COESNMHEHHNY.

Pa3zgen 6. MeTozibl palioCIEKTPOCKOIIMM MarHUTHOTO PE30HAHCA.

Tema 4: Texnuka skcIepUMeHTa, METOUKH pabOTHI ¢ 06pasIiaMy, IPHMEHEHHS METOIOB.
IIpaktaaeckue 3anatus Ne 15-18 «MnenTudukamus opranmdecKux CoeIHHEHHH. Cnexrpsl SIMP».

Coaepxanne J1a00paTOPHBIX 3aHATHH N0 AHCHHUILIHHE

Pasnea 3. MH}pakpacHas CrieKTpOCKONHs

Tema 3: Texnuka sxcnepumenTa. IIpumenerus MeToa.

JlaGopatopras paGota Ne 1 «MneHTHHKALMSA OPraHAYECKHX COENMHEHAMN C HCIIONB30BAHAEM METO-
JI0B MOJIEKYJIAPHOM CIIEKTPOCKOIIHI.

Pazpen 5. CnexkTpockonus B BUIMMOH U YIbTpadHOIETOBOM 061acTsX.

Tema 3: Texnuka Y ®-creKTpOCKONHAH.

JlabopatopHras pabota Ne 2 «CTpyKTypHbIe HCCIIEIOBAHHUS C IIPUMEHEHHEM METO0B MOJIEKYIISAPHOM
CIIEKTPOCKOITHMY.

Jlaboparopnas pa6ora Ne 3 «KonudecTBeHHBIM aHANIH3 C HCIOMB30BAHUEM CHEKTPOCKONUH B YP- u
BHAUMOH oOnacTu»

JIaboparopuas paborta Ne 4 «neHTuduKanus HEOPraHUUYECKUX CoeanHennH MeTonoM AACH

5. OLIEHOYHBIE CPEJACTBA JJif TEKYIIEIO KOHTPOJISI YCIIEBAEMO-
CTH, MPOMEKYTOYHOM ATTECTAIIAN 110 UTOT'AM OCBOEHMS JUC-
IUILIMHBI 1 YYEBHO-METOJHYECKOE OBECIEYEHUE CAMOCTOS-
TEJIbHOM PABOTBI CTYIEHTOB

5.1. Texkymuii KOHTPO.Ib yCIIeBAEMOCTH
PeliTHHr-KoHTpOIB Nel:

1. Kraccudukauus pusnueckux MeTonoB HecnenoBanus. CeKTPOCKOMHIECKHE METO/bL.
Knaccudeckuii H KBaHTOBOMEXaHHIECKHUH TOIXOMIBI K 00BsICHEHHIO criekTpoB. Knaccuduxa-
L{sl CTIEKTPOB B 3aBHCHMOCTH OT yCJIOBHi IIOJTy9EHHS, IPUPOJIBI 00BEKTa, TUIA €T0 SHEPreTH-
YECKHX TEPEXOJ0B U pa3spelialome CriocOOHOCTH CIEKTPAILHOTO IPU6OpA.

2. Knaccudukanus ¢pusuyeckux MeToa0B HecnenoBanus. CIeKTPOCKOIHIECKHE METOIbL.
IIpuHuKnuanbHas cxeMa i KIacCH(UKALMS CIIEKTPAIbHBIX IPUGOPOB. Dyphe — CIIEKTPOCKO-
UL

3. Knaccudukanus pusnyeckux METO0B HecnenoBanus. JJudpaKIHOHHEIE METOBL.

4. Kraccuuxanus Gu3HyecKHX METOOB HCCIEN0BaHNs. XapaKTEPHCTHKA HCTOYHHKOB
usnydenns. Jlasepsl. Xapakrepuctiueckoe BpeMsi METOa

5.  Knaccudpukanus GusHIecKHX METOJOB HCCIIEOBAHHS. CHeKTpoCcKONMYeCKHe METOIBL.
MB-criekrpockonus. Bpamenue u BpalnatebHas SHEPrus ABYXaTOMHBIX MoJexyi1. Kiaccu-



HCCKasi MOZCb (OKECTKOIO poTaropay. Bpaiareibaas sHeprus, yrioBas CKOpOCTh BPALLCHHS,
9acToTa BpallleHHs,, MOMEHT UHEPIIUH.

6. Kraccupukauus pusmaeckux MeTooB HeenenoBanus. ClIEeKTPOCKOIHIECKHE METOIEL.
MB-criextpockonus. Bpamenue 1 BpalarenbHas 3Heprus IByXaTOMHBIX monexyn. Ksauro-
BOMEXaHWYECKast MOMIEITb KECTKOTO poTaropay. BpammarenbHeiil Tepm, BpamarensHas MOCTo-
stHHast. [IpaBuio 0T60pa KBaHTOBBIX YHCEIL, paspellieHHBIE IEPEXObI B CIIEKTPaX HOIIONIe-
HHSL.

7. Knaccupukauus Gusnyeckux MeToaoB uccnenoBanus. CHeKTPOCKOIHYECKHE METO b
MB-criekrpockomnus. Bparerne u BpamaTessHas SHEPTHs IBYXaTOMHEIX MoJieKy1. KsanTo-
BOMEXaHHIECKas MOJIEIb «JKECTKOrO poTaropa». HTEHCHBHOCTS JIMHKM BpaIaTeIbHOTO
CHeKTpa.

8.  Ouenute MexaToMHOe paccTosiHue B Mosiekyne HCl , ecm 9KCIIEPHMEHTAIEHO
Hal/ICHHOE PaCCTOSHAE MEXY ABYMs JIMHHAMH BPALIATEHOTO CIIEKTPa MOTIOMEHHS CO-
crapuser = 20,8 em™.

9. Kuaccupukanus Gpusmueckux MeToLoB HeenenoBanus. CIEeKTPOCKONMUYECKHUE METO/bL.
MB-cnexrpockonus. Bpaienne u BpaiarenbHas SHEPrHs IByXaTOMHBIX monekyi. Ksanro-
BOMEXaHHYECKas MOJIENb «XKECTKOro poraropay. M3oTono3amemnienue.

IToyemy 11t OnpeieNieHAs TeOMETPHUECKHX TapaMETPOB MOJIEKYJT (KPOME JIBYXATOMHBIX) 110
BpaIIaTeNbHBIM CIIEKTPaM HEOOXOIMMO HCCIIeoBaTh ee H30TonoMepsl? Kakyio nomomnsu-
TEJBHYIO HHPOPMALMIO MOKET aTh HCCIIEI0BAHHE BPAIATEMbHBIX CIIEKTPOB H30TOMNO3aMe-
IEHHBIX JBYXaTOMHBIX MOJIEKY/1?

10.  Knaccuduxanus pusuyeckux MeTon0B uecneaosanus. CHeKTPOCKONHYECKHUE METOIEL.
MB-criexrpockomnus. Bpamenye u BpainaressHas SHPIUsi MHOTOATOMHBIX MoJIeKy1. JInneii-
HBIE MOJICKYJIBL, CEpHIECKHii BOIYOK, CHMMETPHUYHBIA BOTYOK, ACHMMETPHUHEIH BOTYOK.
IIpaBuna ot60pa, BOJTHOBBIE YHCIA, Pa3pelleHHbIE MePEXOIbL.

11.  Knaccupuxanus GpusuyecKkux METON0B HCCien0Banus. CIEKTPOCKONNYECKHE METOIBL.
MB-cniextpockonus. Onpenenenne IUMOIBHEIX MOMEHTOB MOJIEKYJTHI 11O MB-cnexTpam.

12.  Knaccudukanus Gpu3HIeCKIX METOAOB HCCIEIOBAHMS. CnexTpocKkonuyecKue MEeTOEL.
WK-cnexrpockonus. MK-criekTpbl HOIVIOMEHNS J{BYXaTOMHBIX MOJIEKYIL. || Ipasuia otbopa.
KonebarensHble mepexos! It rapMOHHYECKOT0 OCIHILISTOPA H PeabHBIX MOJIEKYJL.

13.  Knaccumkanus Gpu3sHIecKux METONOB HeClen0Banus. CIeKTPOCKOMHIECKHE METOIEL.
UK-cnektpockonus. KonebarensHo-Bpamarensabiii MK-ciieKTp 1ByXaTOMHBIX MOJEKYIL. R-,
Q-, P- BeTBE.

14. Knaccupuxauus GusndecKux METONOB Hecien0Banus. CIeKTPOCKOINYECKHE METOIEL.
UK-cnexrpockonus. Konebarensusiii MK-ciekTp MHOrOaTOMHBIX MoJieKy1. OyHIaMeHTallb-
HBIC, 00EPTOHHBIE, COCTABHBIC MIIH KOMOMHUPOBAHHbIE YACTOTHI M «TOPSYUE) MOJIOCHL.

15. Mcronb3oBane ClIeKTPOCKOMAYECKHX METOIOB IIPH IPOBEICHUH (yH/IaMEHTATBHBIX
HCCIICIOBAaHMH U PEIIEHHH IPAKTUYECKHX 3a/1aY.

16. Knaccubmukanus Gpu3ngecKkux METON0B HecienoBanus. CIeKTPOCKONHIECK e METOIBL.
VK-crexrpockonus. KoneGarensaprii IK-ClIeKTp MHOTO2aTOMHBIX MOJIEKYIL. Hopmansusie u
BBIDOK/ICHHBIE KosleOanus. AKTUBHOCTE KoneGanuii B MK-crekTpax. DeMeHTsI CHMMETpHH
MOJIEKYL.

17.  Knaccudukauus Gusnyeckux METOL0B HccienoBanus. CHeKTPOCKOIHYECKHE METOIBL.
HK-cnexrpockonusi. Konebarensusiit MK-criekTp MHOroaToMHBIX Monexys1. THITsI cuMMeT-
pHH KoJeOaHHH,

18.  Knaccupmukanus Gpu3ndecKux METONOB HCCien0Banus. CIeKTPOCKONHIECKHE METOIEL
HK-cnexrpockonus. KonebarensHo-BpammarensHas CTpyKTypa HK-cnexrpos. JInHeiiHbie Mo-
JICKYJIBI H CHMMETPHYHBIC BOTYKH: NapaJlIe/IbHEIN U NEPHIeHIUKYISIPHBIMA KoJebaTeIbHbIe Te-
pexozsl. KoHTYphI BpamaTeIbHON CTPYKTYPBI KOJleOaTe IbHO-BpaIaTebHBIX nooc B UK-
CIEKTpax JIMHEHHBIX MOJICKYIL.

19.  Cnexrpockonudeckue metombt. UK-cniexrpockonust. Konebaremsusiit UK-crextp
ABYXaTOMHBIX X MHOTOaTOMHBIX MOJIeKy.l. DyHIamMeHTaIbHEbIE, 00EPTOHHEIE, COCTABHBIC Ya-
CTOTBI ¥ «TOPSTIHE» MOJIOCHL.



20. Cnexrpockonuueckue Merosl. MK-cnextpockonus. Bpamarensuas ctpykTypa K-
CIIEKTPOB ABYXAaTOMHBIX H MHOTOATOMHBIX MOJIEKYI. R-, Q-, P- BeTBb.

21. Cnexrpockonuyeckue Metoapsl. UK-cnexrpockomus. Konebarembabrii HK-cnextp MHO-
FOATOMHBIX MOJIEKYJI. DJI€MEHTHI CHMMETPHH MOJIEKY. AKTHBHOCTE Kojiebanuii B UK-
CTIEKTpax.

22. Cnexrpockonudeckue Metoasl. MK-cniexrpockonus. Kone6arepasrii UK-cniekTp MHO-
rOaTOMHBIX MOJIEKYIl. TuIbl cummeTpun KoneGanuii. Toueunsie rpymmsr. Ux Kinaccudukanus.

23.  Cnextpockonuyeckue Metonpl. MK-cnekrpockonus. BaukHss, Cpeanss i AaibHAs
VIK-o6nacts. Texnuka sxcnepumenTa. Knaccuduxanms CIEKTPOMETPOB. OCHOBHBIE IIPEHMY-
IecTBa HHTEpOEPeHIHOHHBIX Dyphe-CeKTPOMETPOB.

24. CoexTpoCKOIMYECKHE METOIBL HK-cnextpockonus. Texauka sKkcnepuMenTa. [Toaro-
TOBKa 00pa3oB. OCOGEHHOCTH HCCIeI0BAHMS ra3000Pa3HbIX, KUIKUX H TBEPIBIX 00pa3ios.
[IpenMymiecTBa U HEOCTATKH PA3IHYHAIX CIIOCOOOB poOOMOITOTOBKH.

25.  Cnexrpockonudeckue Metoxsl. MK-crnekTpockomnus. Bo3MOXHOCTH HCIIOIB30BAHMS
UK-criekTpoBs 1 uaeHTHHKALEY COeAMHEH . [ pyIIIOBBIE YaCTOTHL.

26.  Cnexrpockonudeckue metompl. UK-criektpockonus. BayTpernue dhakTopsl, okassisa-
OIKE BIMSHUE HA IPYNIIOBBIC YaCTOTHI: H3MEHEHHS Macc, TeOMETpHs, KoebaTenbHoe B3an-
MOJEHCTBHE.

27.  Cnextpockonuyeckue MeTonsl. UK-cnektpockonus. BryTpensue (akTopsI, OKa3kIBa-
IOIINE BIIMSHUE HA TPYNNOBhIC YaCTOTHL: MOPAIOK CBA3H, IEKTPOHHBIE 3G PEKTHI, accorua-
Hs.

28. Cnekrpockonudeckue Metozsl. UK-cnektpockonus. Baeunue (bakTopbl, OKa3BIBAIO-
IHE BITUSHHAC HA IPYNITIOBBIE YACTOTHI: arPEraTHOE COCTOSHHE, PACTBOPHTE b, KOHIEHTPALINS,
TEMIlepaTypa.

29. Coektpockommueckue Metonsl. UK-cnexTpockomus. Bo3MoOKHOCTH HCMOb30BaAHHIS
HUK-cniexTpockonuy i HACHTAPUKALIME HEM3BECTHBIX BEIIECTB.

30. Cnexrpockonuyeckue MeTosl. MK-cnekTpockomust. Bo3aMOXHOCTH HCIOIb30BaHHIS
UK-crieKTpoCKOnHuH [uist CTPYKTYPHOTO ananu3a. OcoOeHHOCTH HCIOIb30BAHHUS KOppeJsiiu-
OHHBIX Ta0JIHULL.

31. Cnexrpockomnuueckue metoapl. UK-crniekTpockomnus. CrienuaibHbIe 3a0a9H 1 METOEI
KOJIMYECTBEHHOTO aHalIh3a.

IIpumepvl mecmoswix 3adanuii:

1. MK-criexTp rekcena-1 nim rekcaHa IoKasbIBaeT MHPOKYEO HOT0Cy mpd 3400 u muku npu
1640 u 1080 cm™! (naTh 060cHOBaHHE IPaBUIIbHOMY OTBETY).
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2. VIK-cniexTp NpUHAIIEKHT CoequHeHnI0, Gopmyia kotoporo CsHeO, ero CTPYKTypHas
¢opmyna ... (natb 060CHOBaHKE PHHITOMY PELICHHUIO).
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3. VIK-cexTp npHMHAIIEKUT IMCTO apOMATHIECKOMY KETOHY, Ero CTpYKTypHas dopmyna
.... (maTb oOoCcHOBaHHE).
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4.  UK-cmexTtp mpuHamIe)uT coeuuEeHuo popmynoit CH0,, ero CTPYKTYpHas Ghopmyna
... (maTe 000CHOBaHHUE NPUHATOMY PELIEHHIO).
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5. BanentHbix koneGanmii cBasu C-H B 061actH ... oM ! npucyTeTByer B ciextpax rekcana u
METHJIIUKIOreKCaHa, HO OTCYTCTBYET B CHEKTpPE IUKIOreKcaHa (1ath 06bsICHEHHE).
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HK-cnexTp MeTHILMKIOreKCcaHa

PeiiTHHr-KOHTpOIB Ne2:

1.  Cnexrpockonugeckne Metonsl. KP-ciekrpockomus. Knaccuueckas mozmens koMOHHA-
LHOHHOT'O PACCeTHHS.

2. Cnekrpockonuyeckue Metosl. KP-ciekTpockomus. KBaHTOBOMeXaHHYECKas MOIETh
KOMOHHAIMOHHOTO paccesHus. BO3MOXKHOCTE Ompe/ie/IeH s CHMMETPHH MOJIEKYIIEI Ha OCHOBE
nanueix UK- u KP- ciekrpockomnuy.

3. Cnektpockonmyeckue Metosl. KP-ciexrpockonus. [lonspusamus B cnexrpax KP.
[TonspusoBanHbie THHAN B CIIEKTpe noryomeHus. CTENeHs AeNONsIPH3AINH, €€ B3aUMOCBS3b C
CHMMETPHEN MOJIEKYIBI.

4. CnexTpockonnyeckue metoasl. KP-ciekrpockomnusi. Pe3oHancHOe KOMOHHAIMOHHOE
paccesiHue.

5. CoexTpockonmuyeckue MeTOsl. BO3MOKHOCTE IpOBEICHNS CTPYKTYPHOTO aHaIk3a Ha
ocHoBe naHHbIX MK- cniextpockonuu u crekrpockonuu KP.

6.  Cnexrpockomuyeckue MeTonsl. MneHTndukanus coequaenyii Ha ocHoBe faHHBIX K-
CHEKTPOCKOMNUH U crekTpockonuu KP.

7. Cnextpockonmueckue Metonsl. Criekrpockorust KP u UK-cnekrpockonus. O6mee u
pa3IH4Hs.

8.  DNEKTpOHHBIE CIIEKTPEI MOJIEKYJI. DIEKTPOHHOE COCTOSHHE MOJIEKYJL. DHEpPrHs Moe-
KyJIbI B 33JAHHOM 3JIEKTPOHHOM COCTOsHHHU. BonHoBas dynknus. CteneHs BHIPOXKIEHHS CO-
cTosiHMA. My IbTHILIETHOCTE cocTosHUs. CpeHee BpeMs U3HH 3JIEKTPOHHOTO COCTOSHUS.

9. DnexTpoHHBIE CHEKTPHI MOJIEKYI. DIEKTPOHHOE COCTOSIHHE MOJIeKy 1. OpOHTaTBHEIH 1
CIIMHOBBIA MOMEHT KOITMYECTBA JABHIKCHHUS IIEKTPOHOB.

10.  DrnexTpoHHEBIE CIEKTPHI MOJTEKY.T. DIEKTPOHHOE COCTOSHHE MOJIeKy 1. BoaHopas
ynkuus. MonexynsapHsle ¥ aTOMHbIE OpOHTaTH. BoNHOBas yHKIMS ¥ ONEpaMy CHMMET-
PHH.



11.  OnexTpoHHBIE CIIEKTPBI MOJIEKYJ1. DIIEKTPOHHbIE Mepexoibl. Knaccuyeckoe mpeacras-
nenre. XpoMo(Oopsl H ayKCOXPOMEL.

14.  DnexTpoHHBIE CIEKTPEI MOJIEKYII. DIEKTPOHHBIE mepexonsl. KBaHTOBOMEXaHMYeCKoe
TIPE/ICTABIEHHE. 6 — G, I — G, N — T 3NEKTPOHHEIE Iepexombl. CMEmeHre oJIoc 1o-
TJIOIEHHAS B CIIEKTPaX: 0aTaXpOMHBIH M I'HICOXPOMHBIH CBHT, THIIOXPOMHBIH H THIIEPXPOM-
HBI b heKTsI.

15. OnextponHBIE ceKTPEI MOTIEKY.1. KosteGarenbHas CTpyKTypa 3MeKTPOHHBIX CIIEKTPOB.
DJleKTPOHHbIE Nepexo/ibl. Bubponubie nepexousi. [lepexoibl ¢ nEpeHOCOM 3apsia.

16.  DnexTpoHHBIE CIEKTPBI MOJIEKYJT. DIIEKTPOHHBIE NIEPEXOIbl. BEpOATHOCTB IEPEXOLOB.

Kosdduuuent Dfinmreiina 111 caMONPOH3BOIEHONO ¥ BEIHYKIEHHOTO MCITYCKAHHS | T10-

riomenus. Koadduuuent sxcTunmmn.

17.  DneKTpoHHBIE CIEKTPBI MONEKYIL. DIIeKTPOHHBIE Mepexonl. [Ipasuia orbopa.

18.  DnexrponHbIe cneKTps! MosieKyIl. CriekTpsl (utyopecuermuy u docdopecueniym. Boi-
XOJ JIFOMUHECLCHITHH.

19.  DOneKTpOHHBIE CIIEKTPBI MOJIEKYJI. BO3SMOXHOCTH HCIIOJIB30BAHKS METOOB 3EKTPOH-

HO# CIIEKTPOCKONMHY [T UICHTH(UKAINM COCIMHEHUH] U OTIPEeTIeHUs. X CTPYKTYphL. Ko-
JIHYEeCTBEHHBIH aHAMH3 B Y O-CHIEKTPOCKOITHH.

Ipumepvr mecmogoix 3a0arHuil:
1.I1o Mepe yBeMuYeHHs YHCIa CONPSDKEHHBIX JABONHBIX CBs3€eH mornonieHue Bee 6omree CaBu-
raeTcs B CTOPOHY AMMHHEIX BONH. Coequnenud A, b, B umeror dopmyny CsHg u npu rujipu-
POBaHMH OHH IIPEBPAILAIOTCS B H-TIeHTaH. B ux Y ®-cnekrpax UMeoTes clle/lyionme Makca-
Mymbl: A—176 am, b -211 5M, B—217 uMm.
Bepositras popmyna coenunerns B ...?
BapuaHTsI 0TBETOB:
1. IlenTas.
2. 2-metunOyrtagues-1,3.
3. IlenTen-1. 4.
[lenren-2.
2. Tlonoca mepeHoca 3apsna Ui H30MEPOB 0, M, I-IUMETHIAMUHOOEH3aITbIETHIA HAXOIUTCS
B obnactu 327, 262, 262 amM. Me3o-dopma Uit u3oMepa ¢ oIocoi iepenoca 3apsiia B 327
HM HMEET BHL ...
3. B cnieKTpe METUIIAMUHA I0I0CaM IIOTJIOMEH s paBHBIM 173 HM 1 213 HM COOTBETCTBYIOT
NEePeXOs! ...
4. ... spdexT o6ycroBmMBaET CMEIIEHHE MOJIOCH N — ¢* TpHITHIIaMUHA GaToxpoMHO (217
HM) II0 CPABHEHUIO C METH/IAMUHOM.
5. Haubonee xapakTepHBIM MOTTIOIMEHUEM U1 O€H301a SBISETCS I0JI0Ca B 00JACTH ... HM C
APKO BBIPKEHHOH K0onebaTenbHOM CTPYKTYpOii.
6. Kitaccudukanus noroc noriaomeHus B MOJIEKyJIe alleTOHa ...

Logarithm apsilon
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PeliTHHr-KOHTpOIB Ne 3:



1. Papuocnextpockonuyeckue Meroznsl. SIMP. Coiun siapa. MarsuTHbIH MOMEHT Aapa.
SnepHsiii MarreTOH. ' MPOMarHUTHOE OTHOIIEHHE U SISPHbII ¢akrop. Ycnosue SIMP
JUISL IBYXYPOBHEBOH CHCTEMBL.

2. Pammocmextpockomuyeckue Metonsl. SIMP. Xumudeckuii casur curaaios SIMP.

3. Pammocnextpockommueckue MeTomsl. SIMP. Crne-cimEOBOE B3anMozeiicTere. [oMo-

SJACPHBIC ¥ TE€TEPOSACPHBIC CIHHOBEIE CUCTEMbL. XMMHUYECKY SKBHBAJICHTHBIE U HEOKBUBA-

TIEHTHBIE Aapa. MynbTHIUIETHOCTS CHrHANOB SIMP.

4.  Papmocnexktpockonuyeckue Metoasl. IMP. CHH-CIIHHOBOE B3auMogencreue. Kox-

CTaHTa CIIHH-CIIHHOBOIO B3aHMOIEHCTBHS.

5. Panmocmexrpockommyeckue metonst. SIMP. BoamoxHOCTH Henoms3osanus SIMP B

CTPYKTYPHBIX HCCIICIOBaHHSX.

6.  Paagmocmexrpockonmyueckue metonst. SIMP. 2D-SIMP.

7. Pamocnexkrpockonudeckue MeToasl. SIMP. MHOKeCTBEHHBIH MATHHTHEIH pEe30HaHC.

8.  Pammocmexrpockonuueckue mMetoasl. IMP. Texunka 9KCTIEPUMEHTa ¥ METOIUKY pa-

00ThI ¢ 00pa3Lamu.

9. Pammocnexrpockommueckue metompsl. SIMP. Crexrpst SIMP nepsoro nopsaka. Oco-

GerHOCTH paboTe! co cniekTpamu SIMP nopska BhIlTe IEPBOTO.

10. Pammocnextpockonuueckue meromsl. IMP. Xumuueckuit casur curaanos SIMP. ®axk-

TOPBI, OKa3bIBAIOIINE BIMSHUE HA €r0 BEHYHHY.

11.  Pagmocmextpockonuueckue Metozast. DIIP. [Tapamerpsr criektpoB DIIP. ®akrop Jlan-

ne. Koncranra CTB.

12, Hcnonb3osanue METONIOB PaJHOCIEKTPOCKOTIMM MATHHTHOIO PE30HAHCA B (bysnamen-

TAJTBHBIX M IPUKJIAIHBIX UCCIEN0BAHMUIX.

13.  CmexTpocKonus sSIepHOTo KBaJpyIOIbHOTO pe3oHanca. TeopeTHIECKHE OCHOBBI METO-
na. KsanpynonsHsle YPOBHH SHEPIUH H IIEPEXOIBL.

14. CumexTpockonus s1epHOT0O KBaApyNoIbHOTO PE30HAHCA. Cnexrper SIKP.

15.  CrexTpockonus s/1epHOro KBaApynoJisHOTO pe3oHaHca. YacTora, HHTEHCHUBHOCTD, IIIH-
PHHA ¥ MYJIbTHIUIETHOCTE CHTHANA B criekTpax SKP.

16.  Cnexkrpockonus saepHOro KBaJApyIoJbHOIO pe3oHaHca. MeTouueckie 0coGeHHOCTH
[IPOBEJCHUS 3KCIIEPHMEHTA.

17.  Wcnoms3oBanue cnekrpockonuu SIKP npu pemenuu CTPYKTYPHBIX 3a/1a4.

18. Meccbayposckas crektpockonus. OCHOBEI TeOpHE MeTozd. B3anMoeiicTaie A1ep ¢ y-
KBaHTOM. SInepHsiii y-pesonanc. Dddext MeccOayspa. VeaoBus, He06X0aMMbIE TS
Habmonenus 3¢ dexra Meccbayapa.

19. Meccbayposckast criektpockomus. PajmoaktusHsiit pacnan ¢ 06pasoBanuem Mmecchay-
POBCKUX aTOMOB. [lapameTpsl cieKTpoB. SHEprus sAEPHOro nepexoaa. Biusnue OKpy-
KCHHS Ha SHEPTHIO ANEPHOro nepexona. i3oMepHsIi cIBHr.

20. Mecc6aypoBcKast CIEKTPOCKOIHSL. DHEPreTHYECKHE YPOBHH H TIEPEX0/Ibl IPH HATHYHAH
Ha S7Ipe TpaiueHTa 3IeKTpHIecKoro nosst. KeaapynonsHoe paciieniienre sgepreTaye-
CKuX ypoBHEH. ToHKas My/IbTHIIETHAS CTPYKTYpa CHIHAJOB B crekTpax SII'P.

21. MeccbaypoBcKas CIEKTPOCKOIHS. 3eeMaHOBCKOE PACILEIUIEHHE AJEPHBIX CIHHOBEIX CO-
CTOSIHMH NPH NeHCTBHY BHELIHErO MArHUTHOTO MoJist. CBEPXTOHKAs CTPYKTYpa MarHuT-
HbBIX B3aHMO/CHCTBHIA.

22. Ilpavenenue meroga AP B xumun. DMiuputeckue Koppesuuy CTPYKTYPHBIE HCCIIE-
IOBaHMS.

IIpumepyr mecmoewix 3adarnuii:
1. Tpu usoMepHBIX HOPME! JUMETHIIMKIIONPONAHA JAIOT COOTBETCTBEHHO Ba, TH H Fe-
TeIpe curHana B cnektp SIMP. [IpoctpancTBeHHbIe HOPMYIIBI H30MEPOB, NAOIIHAX ITH CHIHA-
JIBI ...
2. B SIMP-cuextpe mByx usomepos dopmyinst CoH4Cly curranos ... (mammmmTe CTpYK-
TypHBIC QOpMYIIBI B 0603HAUBTE K2KIYIO IPYIITY SKBUBATEHTHBIX IPOTOHOB, YKAXKHTE THCITO
CHUTHAJIOB JUIS KaXKI0TO H30Mepa).
3. B SIMP cnexTpe UHMKIOreKcada CUIHAIOB ...



4. B SIMP-cuektpe 31ui0eH30/1a U [I-KCHIIOJIA YUCIIO CHTHAJIOB ... (HAIMIIATE CIPYKTYyp-

HbIe HOPMYIIBI i 0603HAYBTE KAXK/YIO IPYIITY SKBUBAICHTHBIX IIPOTOHOB).
5. SIMP-cmexTp coenuHeHus, paciiu()pOBKa CHTHANOB ...
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5.2. IIpomeayTo9HAS ATTECTANUSA [0 HTOraM OCBOCHHS HCIHILIHHbI
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KonTpo/ibHbie BOnpocsk! 1151 PoBeJeHHs IPOMEXKYTOUHOM ATTeCTAMH (3x3amena):

Cnekrpockonngeckre MeTopl. MB-criektpockonus. TeopeTuueckue 0CHOBbI METOIA. Bparme-

HUEC W BpamaTe/bHas SHEPrys ABYXaTOMHBIX MONeKyll. Kinaccrgeckas mozens «XKectkoro po-
Taropay.

Cnexrpockonuyeckue MeTozsl. MB-cniextpockonus. TeopeTHueckre OCHOBbI MeTona. Kpan-
TOBOMEXaHHYECKass MOJieNb. Bpaimaresnbublii TepM, BpaliaTebHas IOCTOSHHAS, IPABAIIA OT-
Gopa KBaHTOBBIX YHCEN, Pa3peIICHHBIE IEPEXOb B CIIEKTpaX MOrIOmeHus.. HTEHCHBHOCTD
JTMHHH BPaIIaTeIbHOrO CIEKTPa.

Crnekrpockonuyeckue MeTobl. MB-cniekrpockonus. TeopeTnueckue 0cHOBBI MeToaa. M30To-
o3aMenieHuE.

Crextpockonuyeckue MeTonbl. MB-crieKTpocKomus. TeopeTudeckure OCHOBBI METOA. Bpama-
TeNbHas 3HEPris MHOTOATOMHBIX MOJIEKYJ1. JIuHelHBIe MONeKyIbl, cheprdecKuii BOTUOK,
CHMMETPHYHEIN BOIYOK, ACHMMETPUYHEIA BOTYOK.

Crnexrpockonuueckue Metonsl. UK-ciektpockonus. Teoperndeckre ocHOBBI MeTona. MK-
CIIEKTPBI MOTTIOMEH A IByXaTOMHBIX MoleKyl. Konebarenpnerii UK- cniextp. [pasuia ot6o-
pa. KosnebareibHble 1€peX0/Ibl Ui TAPMOHUYECKOIO OCLMILISTOPA M PEaibHbIX MOJIEKYJL
Crnektpockonuyeckue meTonsl. MK-cnekrpockonus. TeopeTuueckue ocHOBEI MeToaa. Koneba-
TENIbHO-BpaIlaTenbHas cTpykTypa UK-cnekrpos. P-, R-, Q- BerBu. KonTyps! BpamarensHoit
CTPYKTYPHI KojebaTeIbHO-BpalaTelbHbIX OJI0C.

Crnexrpockonuueckue Meronsl. MK-cniekrpockonus. TeopeTHdeckre 0CHOBEI MeToaa. Muoro-
aTOMHBIE MOJIEKYIbl. HopMarbHbIe M BBIPOKACHHBIE KOJIeOanus. AKTHBHOCTE KOJIeOaHuH B
HK-cnexTpax.

Crextpockomuyeckue metoanl. UK-cnekrpockonus. Teoperudeckue ocHOBbI MeToa. DyHya-
MEHTAIbHBIC YaCTOTEL, 00EPTOHEI, KrOpsSYKe MOJOCED). B3auMocBs3s KonebaTeNbsHO-
BpamareabHO# CTpyKTyphl MUK-ClIEKTpOB M CHMMETPHHE MHOTOATOMHBIX MOJIEKYL.

Hcnone3osarne MB-crieKTpoCKOMH NP NPOBEAEHHH (yHIAMEHTAIBHEIX HCCIEI0BAHMH 1
PEIIEHUH NPAKTHYECKHUX 3a1a4. OnpeseieHre reOMETPHIECKOr0 CTPOSHHUS MOJIEKYJL.

Hcnosszosanne MB-cnexTpockonuy Mpu NpoBeeHUA (yHIAMEHTATBHBIX HCCIIeIOBAHMMN 1
peIICHUH NPaKTHYeCKUX 3ana4. OnpeneneHye TUMONBHBIX MOMEHTOB MOJIEKYIL.

. icnione3oBanue MIK-CrieKTpOCKOIIMY NI IIPOBEACHAY (DYHIAMEHTAIbHBIX HCCIEOBAHAN |

PEIICHHH NPAKTHIECKUX 3a1a4. BosmoxxnocTn ucnons3opanust UK-CieKTpOCKOHY IS MaeH-
TH()HKAIMH HEW3BECTHBIX BEIECTB U CTPYKTYPHOTO aHATH3A.



12. Cnexrpockonuyeckue Metoabl. UK-cniektpockonus. ['pymnnoBbie 9acTOTHL. BHyTpenHue ¢ak-
TOPBI, OKa3BIBAIOIIME Ha HAX BIUSHUE.

13. Cnextpockonmgeckue Metoasl. UK-crniektpockomnus. I'pymnossie 4actoTsl. Bremune dakro-
PBI, OKa3bIBAIOIIME HA HUX BIIHSIHUE.

14. Cnexrpockonuyeckue Meroasl. KP-ciekrpockonus. TeopeTrueckre 0cHOBE MeTona. Kaccu-
decKas MOZielb KOMOMHAIMOHHOTO paccesHus. B3anMOCBA3b HHIYIHPOBAHHOTO JUIIONLHOTO
MOMEHTa H NOJIAPU3yeMOCTH MOJIEKY bl PruteeBckoe paccesHue.

15. Cuextpockonuyeckue Metozpl. KP-cextpockonus. TeopeTHyeckue 0CHOBEI MeToaa. KBanTo-
BoMexaHu4eckast Mozienib KP. AxtrBHOCTS KoneGaunuit B KP-ciektpe. KonebatensHas u xoite-
GarebHO-BpamarenbHas crpykrypa KP-criektpos. S-, Q-, O- BeTsH.

16. Crnextpockonuyeckue Metonsl. KP-ciekrpockonus. Teoperuueckne ocHOBEI MeTona. [1oms-
pusaius B criekTpax KP. Crenens nenonspusanyy u ee B3aUMOCBSI3b ¢ CHMMETPHEH MOJIEKY-
TBL

17. Cnexrpockonuyeckue Metomsl. KP-ciektpockonus. TeopeTnueckue ocHoBbI MeToaa. PKP.

18. BosmoxHOCTH MCTIONB30BaHUS MeTO0B KP- CeKTpOCKONMY 1M1 MACHTHDUKALUHA COEIHHE-
HHH ¥ OIIPEJICTICHUS UX CTPYKTYDEL

19. Ucnonw3oparue KP-cnekTpocKomuy npu NpoBeaeHHH GYHIAMEHTATBHBIX UCCIIEOBAHTH 1
PEIICHHH NPaKTHISCKUX 3a1a4. BosmoxuocTu uenonszoanus KP- u UK-cnexrpockomuy st
HICHTH(QHKAIMK HEH3BECTHBIX BEINECTB M CTPYKTYPHOTO aHAH3A.

20. Crexrpockonuyeckue MeToabl. CriekTpocKomnus B Bumgumoit u Y ®-o6mactsx. TeopeTndeckue
OCHOBBI METO/a. DIIEKTPOHHOE COCTOSHHE MONEKYJI. DHEPrrsi MOJeKy.IsL. BomsoBas hyHKuusL.
Crenenb BBIPOXKIEHNS COCTOSHHAS H €T0 MY IBTHILIETHOCTE. Cpe/iHee BpeMst U3HH 3]1eKTPOH-
HOTO cocTostHUs. OpOUTANBHEI U CIIMHOBBIH MOMEHT KOJIMYECTBA ABHKEHHS YTEKTPOHOB.
MonekynsapHbie ¥ aTOMHBIE OPOUTAIH.

21. Cnextpockonudeckre MeTogpl. ClieKTpocKonus B BAAUMo#H 1 Y ®-06macTsx. TeopeTnyeckue
OCHOBBI MeTOZa. BO30yXIeHHBIE COCTOSHHUS U CIEKTPHI JIOMHUHecHeHIuH. DoTomoMHEEC-
HeHIHs ¥ GochopecueHnus. Bexox MmoMAHECIEHITHH.

22. Crextpockonudeckue MeTopl. CrieKTpockomust B BUauMoi u Y P-o6nactsix. Teopetnueckue
OCHOBBI METO/a. JNEKTPOHHbIE Nepexombl. Knaccuueckoe npencrasienue. XpoModopsl 1
ayKCOXPOMBL

23. Cnektpockonuyeckue MeToxsl. CrekTpockomnus B BuauMoi u Y ®@-o61actsx. Teopernueckue
ocHOBBI MeToza. KBanToBoMexanuueckoe npeacrasinenne. N-V, N-Q, N-R nepexozst. Cme-
LIEHHE TOJI0C B CIIEKTpPax.

24. Cnextpockonuyeckne MeToakl. CrieKTpocKonus B BAuMOi u Y ®-061acTsax. Teoperuueckue
OcHOBBI MeTOZia. KBaHTOBOMEXaHUHYECKOE NIpe/icTaBNeHNe. BuGponnsie nepexosl. Ilepexoms:
C IEPEHOCOM 3apsijia. BeposiTHOCTH Hepexoa.

25. Cnextpockonuyeckue MeToabl. CrieKTpocKom s B BuauMoit u Y ®-o6nactsx. Teoperudeckue
ocHOBBI MeToxa. Koahdunuent DiHmreiina 11s caMONPOU3BOIBHOTO B BEIHYKICHHOTO HC-
nyckaHus u nornomenus. Kosgpuuuent sxecrunnun. IIpasuna orbopa nepexonos.

26. Mcrone30Banue CIIEKTPOCKONMMY B BUIMMOM 1 Y ®- 06/1acTi npu nposeaenuy GyHIaMEeHTab-
HBIX MCCJIEIOBaHHH U PEIICHUH NPAKTHYECKHX 3a/ay.

27. OxapakTepu3y#Te BO3MOXHOCTH HCIIONB30BAHHS METONOB MOJIEKYIIAPHON CTIEKTPOCKOIIHH TIPH
IPOBEIEHUH (PYHIaMEHTAIBHBIX HCCIIEJOBAHUM.

28. Jlafite CpaBHATENBHYIO OLIEHKY M OXapaKTepH3yiTe BOSMOKHOCTH HCHIOIB30BAHHS PACCMOT-
PEHHBIX METO/IOB MOJICKYJIIPHOM CIIEKTPOCKOIIMH IIPH IPOBEICHAH IIPUKIIAJHBIX HIEHTHDH-
KaIlMOHHBIX UCCIIEIOBAHUIMA.

29. Jlatite CpaBHUTENBHYIO OLICHKY M OXapaKTePH3yiTe BO3MOKHOCTH HCIIOIb30BAHMS PACCMOT-
PEHHBIX METOJIOB MOJIEKYJISPHO! CIIEKTPOCKONUH IIPH IIPOBEACHHHU IPHKIATHBIX CTPYKTYP-
HBIX UCCIIEIOBAHMH.

30. Paguocnexrpockonnueckue metoabl. IMP. Teoperndeckue ocHOBbI MeTona. Crun spa. Mar-
HHUTHBI{ MOMEHT s/ipa. SInepHbli MarneToH. [ APOMAarHUTHOE OTHOLICHYE W SAEPHBIH haKTop.
Ycnosne AMP 1t nByXypOBHEBO#M CHCTEMBL. XUMHUYECKHI CIBUI CABUT CHTHAIOB SIMP.



31. Papuocnextpockonuyeckre Metoanl. SIMP. Teopetuueckue 0CHOBB MeT0Aa. CIIUH-CIIHHOBOE
B3aMMOJEHCTBHE. [ OMOsIEpHEIE U reTeposAepPHEIE CIIMHOBBIE CHCTEMBI. X AMHYECKH SKBHBA-
JICHTHBIC ¥ HEIKBUBAJICHTHBIE siipa. MyIbTHILIETHOCTS CUTHANOB SIMP.

32. OcnoBHsle MeTOHKH SIMP-CIEKTPOCKONHUHN: THHAMUYECKHU SIMP, 2D SIMP, MHOXECTBEHHBIH
MardHTHBIM pe30HaHC.

33. Hcnonb3opanue SIMP-CIEKTPOCKONH TIPH IIPOBEICHHM
(yHIaMeHTaTBHBIX HCCIISAOBAHMM U PEIICHAHN IIPAaKTHYECKUX 3a1aY.

34. Pagnocnexrpockonuyeckue MeTozsl. DI1P. TeopeTHUecKHE OCHOBBI METOJIA. [TapameTpsi
criektpos JIIP. ®akrop Jlanne. Koncranta CTB.

35. cnonb3osanue DITP-CieKTPOCKONMY NPH TIPOBEICHHH
(byHIaMeHTaTBHBIX HCCITEIOBAHMM W PELICHHH ITPAKTHYECKUX 3a71ad.

36. Paguocnekrpockomudeckue meroasl. JIIP. Pacmienienne CiHHOBBIX SHEPreTHYECKHX YPOBHEH
S1IEKTpOHa. [TapameTps! u CTpyKTypa crieKTpos. TOHKasi  CBEPXTOHKas CTPYKTYpa CIIEKTPOB.

37. PanrocneKTpocKonuyYecKre MeTOABL. MeToIsI (pH3HdIecKoi MOJIAPH3ALMHA AOEPHBIX H dJIEK-
TPOHHBIX CIIMHOB. XUMHUYECKas NOISPA3ALMS SACP U JIEKTPOHOB.

38. CrieKTpoCKONHSI SAEPHOTO KBAIPYIIOILHOTO PE30HAHCA. Teopernueckue 0OCHOBEI MeTOIA.
KBanpynosnsnsie yposru sHepruu i nepexomsl. Crexrpsr SIKP.

39. Ucnone3opanue cnexrpockonuu SKP mpu pemernn CTPYKTYPHBIX 331134,

40. Meccbayposckas ciekTpockonus. OCHOBBI TEOPHH MeToza. B3aumoeiicTere sIep C y-
KBaHTOM. SInepHsIi y-pesonanc. Dpdext Meccbayspa. Veinopus, Heo6X0auMbIE A1 HABTIONE-
Hus spdexra Mecchayapa.

41. Meccbayposckas criexrpockolus. PaiMoaktusHbli pacnaj ¢ oGpasoBanuem MecchaypoBcKux
aromoB. ITapameTps! ciekTpoB. DHeprus sepHOro nepexona. Bimsiaue OKpYKEHHS Ha dHEp-
THIO SIZIEPHOTO nepexona. Mi3oMepHEIit caBHT.

42. MeccbaypoBckas CIEKTPOCKONHS. DHEPreTHIECKHe YPOBHH 1 NEPEXOIbI IPH HAJTMYUY Ha AIpe
TpaJHeHTa dIEKTpHIeCcKoro noist. Keaapynonsaoe pacienyieHne SHEPreTHYECKUX YPOBHEii.
Tonkas MynbTHUILIETHAS CTPYKTYpa CHTHAIOB B crreKTpax S[P.

43. MeccbaypoBcKast CIEKTPOCKOIHS. 3eeMaHOBCKOE PACIICILICHHE SIIEPHBIX CIIMHOBBIX COCTOSI-
HUH IPH ICHCTBHH BHELIHEr0 MArHUTHOTO Nos. CBEPXTOHKAS CTPYKTypa MATHHTHBIX B3aK-
MOJIEHCTBUI.

44. Ilpumenenue metoza AP B xuMuu. DMOupUUecKye KOPPEISIAH U CTPYKTYPHBIE HCCIIEIOBa-
HHSL.

5.3. CamocrosiTerbHas pabora obyqaromerocs
Bonpocs! 1,15 NpoBeieHHs KOHTPOJIS CAMOCTOATEIbHOM paéorsr:

1. Ilpumenenue MB- crieKTpOCKONHY [PH NPOBeNeHHH DYHIAMEHTATBHBIX HCCISIOBAHM 1 pe-
LICHHH NPUKIATHBIX 3a1a4.

2. Ilpumenenue VK- cnieKTpOCKOIMH pU POBEIEHUH (YHIAMEHTAIBHBIX HCCIIEI0OBAHMMN 1 pe-
UIEHHH [IPHKJIAHBIX 3a1a4.

3. Ilpumenenue KP- crieKTpockomuu npu npoBefeHuy ByHIaMEHTATBHBIX HCCIeOBAHNM 1 pe-
LICHUH NPUKIAIHBIX 3a0a4.

4. IlpuvmeHeHHe CIIEKTPOCKONHH B BUAMMOM 0671aCTH PH IPOBEICHAR byHIaMeHTaIBHBIX HC-
CIIEIOBaHMM M PEIICHHH IIPHKIATHBIX 32134,

5. Ilpumenenue cniekTpockonun Y O-CIIEKTPOCKOMMH TIPH IIPOBESACHHM GbyHIaMEHTAIBHEIX HC-
CIICIOBaHW U PEIICHHH IPHKIAIHBIX 3a/1a4.

6. Ilpumenenue MetonoB SIMP npu nposeieHHH GYHIAMEHTATBHBIX HCCICIOBAHMIN 1 pelueHuH
[IPHKJIAIHBIX 3a1ay.

7. Tlpumenenue OIIP npu nposencHun QyHAaMEHTaIbHBIX HCCICAOBAHME H PCLICHHH IIPUKITa-
HBIX 3a[a4.

8. Ilpumenenne SKP npu nposesennn GpyHIaAMEHTATBHBIX HCCIIEI0BAHMI 1 penIeHNY IpUKIa-
HBIX 3a]a4.



9. Ilpumenenue SI'P npu nposenenun GpyHaaMeHTATIbHBIX HCCIEI0BAHMKIE U pEeLICHUH TIPUKIIa/-

HBIX 3a/a4.

KoHTponsHBIE BOMPOCH! 1. 5.3. BKIIIOYEHE! B [E€PEYeHb BONPOCOB JUlsl IIPOBEACHUS TEKYIIETO
KOHTPOJIs YCIIEBAEMOCTH M MPOMEIKYTOYHOM aTTECTALMH [T0 HTOraM OCBOSHUS TUCITAILIAHEL

IIpamepHBIe TEMBI KypPCOBBIX paboT:

1. Ilpumenenue metozia X B (yHIaMEHTAIBHBIX HCC/ISIOBAHMSIX.
2. Ilpumenenue Metona X B MIPUKIIAJHBIX HCCISIOBAHMSX.

QOHJ OLEHOYHBIX MATEPHATOB [Uisi TPOBEJECHHs ATTECTAlMH YPOBHS C(OPMHUPOBAHHOCTH
KOMITeTEeHIHH 00y4aromuXxcs o JUCIUILTHEE 0OPMIISETCS OTIETBHBIM JOKYMEHTOM.

6. YHEBHO-METOAMYECKOE U HH®OPMAIIMOHHOE
OBECIIEYEHME JUCIHATLINHBI

6.1. KauroofecneueHHocTh

HaumeHnoBaHue TUTEpaTypEI: aBTOD.
Ha3BaHUE, BH]| H3IaHKS, H3AATEIHCTBO

o u3nanus

KHUI'OOBECIIEYEHHOCTb

Hanmaue B snexTporHOM Katajiore 3BC

OcHoBHas nuTeparypa

Ceprees H.A., Pabymxun JI.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBaHTOBOH TEOPHUH I€PHOI'O MATHUTHO- BN9785987047545.html

ro pesonanca. M: JIOI'OC.

Kpumradosuu B.U., Kpumradosuu 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®U3nKO-XUMHUYECKHE METO I HC- 785394004124 . html
ciaegoBanmsa. M.: JIAIIIKOB u K.

Amemun B.I'. Cnexrpockonugeckue Me- 2008 75 neu. 3k3. B 6ubmoteke Bnl'Y

TOABI aHaIW3a: MPaKTUKyM. Bragumup:
Bal'Vv.

JlononHuTeNbHAS TUTEPATYpa

SApsmes H.I'., FO. H. Mensenes 10.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxkapes M.U., Bypuxuna A.B., KamMkun BN9785990613461.html

H.H. ®u3uyeckue METOIBI HCCIIEI0BA-

HUS ¥ UX IPaKTHYECKOe MPUMEHEHHUE B

XHMHYECKOM aHanu3e: yuebHoe noco-

6ue. M: IPOMETEMN.

Hpyros 10.C., Pooun A.A. 2020 https://znanium.com/catalog/document?id
MOHHUTOPHHT OpPraHWYeCcKHX 3arpsi3He- =358488

HU npupoaHo# cpeasl. S00 MeToauk:

IIPaKTHYECKOE pyKOBOACTBO. M: BU-

HOM.

Hpyros FO.C., Pogun A.A. Dxonormgec- 2020 http://znanium.com/catalog.php?bookinfo
KUH aHaIM3 npH pa3nuBax HedTu u HIL. =544910

M: BUHOM. Jlabopatopust 3HaHHiA.

Jlykos B.B., lllep6akos N.H. ®usnue- 2016 https://znanium.com/catalog/document?id

CKHE METOJbI HCCIEeIOBAHUS B XUMHH:
Yuebroe nocobue. Pocros-Ha-/lony:

=327152




FO>xHbIi enepanbHbli YHUBEPCHTET.

6.2. Ileppoauyeckue H3JaHUSA

Xypransr:

«Ycrmexu XUMUARY

«XHUMHS B XUMHYECKAsi TEXHOIOTHSY
«BrHOMeTUIIHHCKAS XUMHES»

6.3. HuTepHeT-pecypcsl.

1. http://www.scirus.com/

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

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

4. http://www.sciencedirect.com

http://chemteq.ru/lib/book

}..h

http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm

il B -

http://www.elsevier.com/

http://www.uspkhim.ru/

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AACIIUAIIJINHBI

JUist peanu3anuy NaHHOM JUCLAIUTMHEI IMEIOTCS CIICIIHAIBHEIE TIOMEICHHS TS IIPOBEICHUS
3aHATHH JICKIIHOHHOTO THIIA, 3aHATHH Ta60PaTOPHOTO THIIA, TPYNIOBHIX H HHIUBH/AYAIBHEX KOH-
CyIbTalMH, TEKYIIEro KOHTPOIIS ¥ IIPOMEKYTOYHON aTTECTAIMH, A TAKXKE ITOMEIIEHUS /I CAMOCTOS-
TenpHOH paboTsl. JlaGoparopusie paGoTs! mpoBozsTCs B 1aGopaTopuu kadenps: xumun Bal'y.
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