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1. IEJIM OCBOEHUS JUCHUILJIMHBI

Ilear ocBoeHHs] NUCHUIIMHBI: V3ydeHNe TEOPETUYECKIX OCHOB (PM3MUYECKHUX METOIOB HCCIIE-
JIOBaHUS.

3agaum: O3HAKOMJIEHHME CTYIEHTOB C IPUHIMINAIGHBIME OCHOBaMH ¥ IPAKTHYECKHMH
BO3MOXKHOCTSMH (HM3MYECKHX METONOB HCCIENOBAHUSA, C HX amapaTypHbIM OCHAIIEHHEM W
YCIIOBHSIMM TIPOBEINEHUSI JKCIEPHUMEHTa; (OPMUPOBAaHHE HABHIKOB CpPaBHUTCIBLHOW OIEHKH
BO3MOXKHOCTEH pa3HBIX METOJOB aHAIW3a, UX JIOCTOMHCTB M HEHOCTATKOB JUisi OOOCHOBaHHOTO
BEIOOpa ONTHMATIBFHOTO METOJIA HCCIIEJOBAHHUS TOTO UM HHOTO 00BEKTA.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO
Jucrumnmaa «@u3ndeckne MeToasl uccienoBanus» otHocutes K gactu OIIOIL, dopmupye-
MOH y4acTHHKaMH 00pa30BaTe/IbHBIX OTHOLICHHH.
3. IINIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 110 JTUCHHTUILVIMHE
[TnanupyeMble pe3yibTaThl 00yYeHHsS 0 JUCHUIUINHE «DPU3HYECKHe METOIBI MCCIEJOBAHUSI», COOT-

HECEHHBIE ¢ IIaHupyeMbIMH pe3ynbraTtamMu ocBoeHus OIIOII (koMneTeHIuaAMY U UHAMKATOpaMH JI0-
CTH)KCHHSI KOMIICTCHIINHN)

®opmupyeMBIE [Tnarupyemble pe3yIsTaThl 00y4YeHHs 110 JUCIUILINEE, B | HaumenoBanwue one-
KOMIIETEHITNH COOTBETCTBHH C HHIAUKATOPOM JOCTHKEHHS KOMIIETEH- HOYHOTO CpEeACTBa
(xox, conepxaHue 007
KOMITETCHITIHN) WuaukaTop HoCTIXeHHs | PesynbraTsl 00ydeHHs 10
KOMIIETEHIHH JVICTIATLTAHE
[K-4 IIK-4.1 3HaeT cTaHIapTHl, | 3HAET: TEOPETHYECKHUE KP
CIOCOOSH  IPOBO- | METOMWKA W WHCTPYKIHHM, | OCHOBBEI (H3HMYECKHX Me- | Bompockl, TeCTOBEIC
IATh XUAMHWYECKHH | ONpeAeNsiomuye IOPSANOK | TOJOB HCCIICHOBAHUS; BOIIPOCHI
aHaIM3 pacTBOPOB, | paspabotku u odopmieHus | Baageer: wmerononoruei
MaTepyajioB W 00- | OTIETHOM  JOKYMEHTAIlWM | IPOBEICHUS OKCIIEPTHBIX
paslOB H3NENuil B | O pe3yibTaTaM HCCIENO- | UCCIIeNOBaHUMH;
COOTBETCTBHH ¢ | BaHMii ¥ pa3paboToK; Ymeer: aHaTU3UPOBAThL
tpeGoBanmsaimu Tex- | [IK-4.2. Ymeer BBIOMpATh | BO3MOXKHOCTH Pa3IHIHBIX
HOJIOTHYECKOH JI0- | METOABI, WHCTPYMEHTBI H | METOMIOB, HCXOMS U3 CIe-
KyMEHTaIiH oGopynoBaHue Ui IpoBe- | HH(HKH OCTABICHHOM
JeHWs XHMHYECKOTO aHa- | HCCIeN0BaTeNbCKOM 3a/1a-
TH3a; un
[IK-4.3. Bnageer coBpeMeH-
HEIMH METOJaMH IIPOBEJIEA
HHAS  OKCIEpPUMEHTOB X
pabmonenuii B 007acTH
npodeccrHoHaNbHON Tesi-
TETHHOCTH
I1K-6 [1K-6.1 3HaeT OCHOBEI (- | 3HAeT: BOZMOXHOCTH (u- KP
crocobeH MpPOW3BO- | 3UKO-XHMHYECKHX METOJIOB | 3HYECKHMX METOJIOB HCCIie- Bomnpocksl, TeCToBbIE
IUTh TabOpaToOpHBIE | HCCIENOBaHKUs  OOBEKTOB | NOBAHMA IIPM PEIICHAN BOIIPOCHI

HCCIICIOBAHHUS,

aHaJM3Bl OTOOpaH-
HBIX Tpo0 u obpas-
OB JJIS OIEHKH

OKpYaIOIIEH CPEIBI;
IIK-6.2. VYmeer mpoH3BO-
IWTH J1abOpaTOpHBIE HC-

CclieJOBaHHA, 3aMEphI, aHa-

Pa3NMYHBIX IIPUKIIAIHBIX
3a7ay;

Biageer: HaBBIKaMH IIO-
JIydeHHs  HEOOXOIUMBIX




OHeprusi MOJIEKYJIBI B 33[JaHHOM 3JIEKTPOHHOM COCTOSIHUU. BonHoBas QpyHkiws. CTeneHb BHIPOXKIe-
HUS COCTOSTHMS. MyNBTHUIUIETHOCTH cOCTOsIHUS. CpeiHee BpeMsl XKU3HH IEKTPOHHOTO COCTOSHUS.
Op6uTanbHBIM U CIMHOBBI MOMEHT KOJIMYECTBA IBUKEHHUS JJIEKTPOHOB.

MonekynspHsle 1 aTOMHBIE OpOHTAIN. DIEKTPOHHBIE Iepexoabl. Kiiaccuyeckoe mpeicTaBiIcHuE.
Xpomodopsl 1 ayKcoxpoMbl. KBaHTOBOMEXaHHYECKOE TIPEACTABIEHHE: G — G, N — G, N — T
3NEKTPOHHEIE Nepexobl. CMEIEH e M0I0C NOIIOMEH S B CIEKTpax: 6aTaXpOMHEIM U THIICOXPOM-
HBIM CIBHUT, THIIOXPOMHBIH U rHIepXpoMHBIi a@dexTrl. KonebarenpHas cTpyKTypa 31€KTPOHHEIX
CIIEKTPOB. DJIEKTPOHHBIE IIEpeXxo/ibl. BubponHblie nepexo/ibl. Ilepexomp! ¢ nepeHocoMm 3apsiia. Bepo-
ATHOCTH nepexonoB. Koaddument DiiHmTeHA U1 CaMONIPOM3BOIBHOTO U BHIHYKICHHOTO HCITyC-
KaHus ¥ nornomenus. KoaddurmenT skcTUHIMA.

Tema 2: Bo30yxI€HHBIE COCTOSHUS U CIEKTPHI TEOMUHECIICHIIHH.

ConepixaHue TEMBI:

Coextpsl piryopecriennnd u pocopecieHnuy. BrIxo TIOMHHECIEHITHH.

Tema 3: Texauka u npuMeHeHHs Y O-CIIEKTPOCKONUH.

Copep:xaHue TEMBL:

MeTtonuku npoBeeHus 3kcnepuMenTa. [Ipumenenns Merona.

Pa3gen 6. Merons! paquoCIeKTPOCKOIIMH MarHUTHOTO pe30HaHCca.

Tema 1: Cnextpockonus AMP.

Coaeprkanue TEMBI:

CowuH simpa. MarHuTHEI MOMEHT g7pa. SInepHbIi MardHeToH. [ MpOMarHuTHOE OTHOIIEHHE U SIEPHBIH
daxtop. Ycnosue SIMP ans nByXypoBHEBOH cUCTEMbIL. XuMUYecKui capur cursanos SIMP. Cnun-
CIIMHOBOE B3aMMOJIciicTBrE. | OMOSIIEPHBIE U IETEPOSIICPHBIC CIIHHOBBIE CHCTEMbL. XHMMUYECKH SKBU-
BaJICHTHBIE M HEOKBHUBAIICHTHBIE siapa. MynsTUILIETHOCTH curHanoB SIMP. Koncranra crius-
CIIMHOBOTO B3aMMOJICHCTBHS. PenakcanoHHbIe SBIeHNS. BpeMeHa ClIH-CIMHOBOM U CIIMH-
pemETOYHON penaKkcalyH.

Tema 2: Cnexrpockonus OIIP.

ConepxaHue TEMBIL:

Teoperudeckue ocHOBHI U yciaosus DIIP. Ilapamerps! u cTpykTypa cnekrpos OIIP. @axrop Jlanze.
Koncranta CTB. ToHKas ¥ CBEpXTOHKAsl CTPYKTYpa CIIEKTPOB.

Tema 3: MHOKXECTBEHHBINA MarHUTHBIA PE30HAHC U NOJSPU3ALHMs CIIHHOB.

CoxneprxaHue TEMBL:

JIBoiinoit SIMP. MeToas! pu3nuecKod ¥ XUMUYECKON IOJISPU3AIHH SICP U 3JICKTPOHOB.

Tema 4: TexHuKa SKCIIEPEMEHTA, METOIUKH PabOTH ¢ 06pa3aMy, IPUMEHEHHS METOIOB.
ConepxaHue TEMBI:

MerToauKy TPOBECHUS SKCIIEpHUMEHTa. [IpMEHEHUs] METOIOB.

Pasne 7. CeKTpOCKOIUs SAEPHOTO KBaJpyIIOJIbHOTO PE30HAHCA.

Tema 1: Teopetudeckue ocHOBEI MeToza. CriekTpsl SKP.

ConeprxaHue TEMBL:

KBagpynonsHbie sipa. DIeKTPOCTaTHYECKOE B3aUMOIEHCTBUE KBAPYIIOIBHOTO SIpa C dIEeKTpHYe-
ckuM nojieM. KBaipymoisHble YPOBHY SHEPIHH U Nlepexosl. MHTepnpeTanus rpalieHTa HEOTHOPOI-
HOro snekTpraeckoro mois Ha sape. Crnexrpst SIKP 1 ux npunoxenus. TeXHUKa SKCIIEPUMEHTa U Me-
TOIUYECKHE OCOOCHHOCTH.

Tema 2: TexHuKa 3KCIIEPEMEHTA, METOIUKH PabOThI ¢ 00pasiamMu, IIPUMEHEHHS. METO/a.
ConeprxaHue TEMBI:

MeToauku MpoBeIeHHS SKCIIepUMeHTa. IIpuMenenus MeToa.

Pa3nen 8. CiekTpockonus SAEpHOro raMMa-pe3oHaHca.

Tema 1: Teoperuuyeckue ocHOBEI MeTona. Cnexrpsl SI'P.

ConepxaHue TEMBI:

VenoBus, HeoOxXomuMble 11 Habmonerus s dexra Meccbayspa. Crextpsl SI'P, Bx 0coGeHHOCTH 1
IIapaMeTphl: BIMSHAC OKPYKEHHs!, H30MEPHBIH C/IBHI', KBAIPYIIOJIHHOS PACIICIICHHE, CBEPXTOHKas
CTPYKTypa MarHUTHBIX B3aUMOJEHCTBH.

Tema 2: Texauka SKCIIEPUMEHTa, METOAUKHY pabOTEI ¢ 00pa3liaMy, IPHMEHEHHUS METO/IA.
ConepxaHue TEMBI:

[Tpumenenue metona P B xumun. TexHuka sxcnepuMenTa. MeTOIMKA NPOBEACHHUS SKCIICPHMEHTA.



Conepﬂcaﬂne MpaKTHYICCKHX 3aHATHH 0 JUCLHUIIIMHE

Paznen 3. ladpaxpacHas cieKTpOCKOMHUS.

Tema 3: Texnuka sxcniepuMenTa. [Ipumenenns merona.

[Tpaktuueckue 3ansaTus Ne 1-10 «nerTudukanus opranndeckux coequaeHuit. MK-ciekTpsl OCHOB-
HBIX KJIACCOB OPTaHMYECKUX COCTUHECHUNY.

Paznen 5. CnexTpockonus B BUTUMOH U yIbTpadHOIETOBOM 001aCTsX.

Tema 3: Texnuka u npuMeHeHus Y O-CIEKTPOCKONHH.

Ipaxtuueckue 3ausTus Ne 11-14 «nenTrduKaIms OpraHHYecKuX COSIUMHEHUH. DIEKTPOHHEIE CIIEK-
TPl OCHOBHBIX KJIACCOB OPraHHMYECKUX COCTHMHEHUN).

Paznen 6. MeTons! paquoCeKTPOCKOIIME MarHUTHOTO PE30HAHCA.

Tema 4: TexHuKa 3KCTIEPAMEHTa, METOAUKH pabOThI ¢ 00pa3liaMy, IPUMEHEHHSI METOIOB.
[Tpaxtuueckue 3austus Ne 15-18 «MnenTudukarnus opranumueckux coequneHnid. Criekrpsl SIMPy.

Copep:kaHue 1a00paTOPHBIX 3aHATHH [0 JUCHHILIHHE

Pa3nen 3. udpakpacHas CieKTpOCKOMIHS

Tema 3: Texnuka skcnepumenTa. [Ilpumenenus merozaa.

JIaGopatopHras padota Ne 1 «MpenTudukanys OpraHi4ecKuX COSIUHEHHM C UCIOJIB30BAHUEM METO-
JIOB MOJIEKYTISIPHOM CIIEKTPOCKOIIHM».

Pasnesn 5. CiekTpocKOmus B BUAUMO# U yIbTpadHOIETOBOH 00/1acTsIX.

Tema 3: Texnuka Y @-CIEKTPOCKOIIHH.

JIaboparopras pabota Ne 2 « CTpyKTypHBIE HCCICIOBaHHS C IPIMEHEHHUEM METOIOB MOJIEKYJISIPHOH
CHEKTPOCKOIIUM.

JIaGoparopHas pabota Ne 3 «KonudecTBEHHBIH aHAIN3 C MCIOJIB30BAHUEM CIIEKTPOCKONHH B YD- 1
BHIMMO# 00macTu»

Jla6oparopras pabota Ne 4 «/neHTuduKanus HEOPraHUIECKUX coeAuHEHUH MeTogoM AACY

5. OLHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJE YCIIEBAEMO-
CTH, TIPOMEXXYTOYHOM ATTECTAIIAHA IO UTOT'AM OCBOEHMS JUC-
MUIIINHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJbHOM PABOTHI CTYJIEHTOB

5.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH
PeliTHHr-KoHTpOJb Nel:

1. Kiaccudukamnus uanueckux MeTonoB uccienoBanus. CIEKTPOCKONAYECKUE METOIBL.
Krnaccuyeckuii ¥ KBAHTOBOMEXaHWYECKHH ITOIXOIBI K 00bsICHEHHIO crieKTpoB. Kinaccupuxka-
I¥isl CIIEKTPOB B 3aBHCHMOCTH OT YCIIOBHH ITOJIydEHHs, IPHPOIBI O0BEKTa, THIIA €70 SHEPIE€TH-
YECKHUX MEPEXOIOB U paspelIaromelf criocoOHOCTH CIEKTpalIbHOTo Ipubopa.

2.  Knaccudukanus pu3nIecKux METOOB HccienoBaHusa. CIeKTPOCKOIMYECKHE METOBL.
IMpuHIUIHATbHAS CXeMa B KIacCUHKAIMS CIIEKTPATIbHBIX IpUOOPOB. Dyphbe — CIEKTPOCKO-
UL

3.  Knaccuduxamus GU3HIeCKHX METONOB UcCleNoBaHUs. JJupaKOHHbBIE METOIBL.

4.  Krnaccudukanus uU3NIeCKUX METOAOB UCCIENOBAHMUS. XapaKTEPUCTHKA HCTOYHHKOB
usyueHus. Jlazepsl. XapaKTepHCTHYECKOE BpEMs METOIa

5. Kiaccubukarus GU3HIECKHX METOA0B UcciaenoBaHus. CIeKTPOCKONMMYIECKHAE METOMBI.
MB-criekTpockonws. Bpalnesve u BpamareabHas SHEprus AByXaTOMHBIX MoJieKyll. Kiaccu-



4ecKasi MOJIEIb «KECTKOro poraropay. BpalnarenbHas SHEprus, yriioBas CKOPOCTh BpaIlCHHUS,
4acToTa BPalICHUS, MOMEHT HHEPIIHH.

6. Krnaccudukarus pusngeckux METOHOB HcclienoBanus. CIIEKTPOCKOIMYECKHAE METOIEL.
MB-cnekrpockonus. Bpamenue 1 BpammarenbHas SHEPTUs IByXaTOMHBIX MOJieKyJ1. KBaHTo-
BOMEXaHHWYECKasi MOJIENb <OKECTKOT'0 poTaropay. BpamarenbHbIi TepM, BpaliarelbHas IOCTO-
sHHas. [IpaBuno oT60pa KBaHTOBBIX YHCENl, pa3pelleHHbIe IEPEXO0/IbI B CIIEKTpax IMOrIOIIe-
HUSL

7.  Knaccudukanus GpuznuecKkux MeToA0B uccienoBanus. CeKTpOCKOMUYECKHE METOIBL.
MB-cnextpockonus. Bpamernue u BpaiatenbHas SHEPTUs IBYXaTOMHBIX MoJieKy. KBanTo-
BOMEXaHHUYECKast MOJIENb «PKECTKOTO POTaTopay. IHTEHCHBHOCTE JIMHKHA BpaINaTeIbHOTO
CIEKTpa.

8.  Ouenure MexaToMHOe pacctosiHue B Mojnekyie HCl , ecru skcnepuMeHTaIbHO
HalJICHHOE PACCTOSIHUE MEXy [BYMS JIMHASIMHU BpaIlaTENbHOIO CIEKTPA MOTJIOMEHHUS CO-
craBiseT ~ 20,8 em.

9. Knaccudukanus puzngeckux MeToA0B ucciaenoBanusi. CIeKTpOCKOMUYECKHE METOIBL.
MB-cnektpockonus. Bpamenue u BpamarenbHas SHEPTUs JByXaTOMHBIX MosieKyl. KeanTo-
BOMEXaHHYECKasi MOJIENb «KECTKOTO poTaropay. M3oromno3amemeHue.

[Touemy 1S OIpeieieHUsI TEOMETPUUECKUX TapaMeTPOB MOJIEKYN (KpOME IByXaTOMHBIX) IO
BpallaTeIbHBIM CIIEKTpaM HeoOX0AUMO HCCIenoBaTh ee u3oronoMepsl? Kakyo nononHu-
TENBbHYI0 HHGOPMAIIMIO MOXET JaTh UCCIIEAOBAaHME BpallaTeIbHBIX CIIEKTPOB H30TONO3aMe-
IIIEHHBIX ABYXaTOMHBIX MOJIEKy1?

10. Knaccubuxaiys Gu3HIECKUX METOIOB HcciienoBanus. CIEeKTPOCKONUYECKHE METOIBI.
MB-cnekTpockonus. BpameHnue u BpamaTenbHasi S9HEpriss MHOTOaTOMHBIX MOJIEKYIL. JInnei-
HBIE MOJIEKYJIBI, CHEepHYeCKHit BOTYOK, CAMMETPHAYHBIH BOTYOK, aCHMMETPHYHBINA BOIYOK.
[IpaBuna oTO0pa, BOJTHOBBIE YUCIIA, Pa3pEIICHHBIE IEPEXOBL.

11. Knaccudpukanus pu3nyeckux METO0B HccaenoBaHusl. CIEKTPOCKONNYECKHE METOIBL.
MB-cnextpockomus. OnpeneneHne JUIOIBHBIX MOMEHTOB MOJIEKYIEI 0 MB-cniekTpam.

12. Knaccuduxanus QU3HIECKIX METOJOB HcclenoBaHusa. CIIEeKTPOCKOIMYECKHE METOBL.
HUK-cuexrpockorust. IK-crieKTpbl NOITIOMEH)s JByXaTOMHBIX MOJIeKy1. IIpaBuna orbopa.
KonebarenbpHbie EpeXoab! [UIsi FTApMOHAYECKOr0 OCLMILIATOPA ¥ PEATIbHBIX MOJIEKYII.

13. Kiaccudukanus puzndeckux MeToa0B uccaenoBanusl. CIEKTPOCKONMYECKHE METO/IBL.
HK-crnekrpockonust. KonebarensHo-BpamatensHbiit K-cekTp 1ByXaTOMHBIX MOJIEKYIL. R-,
Q-, P- BeTBb.

14. Kinaccudukarms Gu3ndeckux MeTOJ0B HecaenoBanus. CIEKTPOCKONUYIECKHE METO/IBL.
HUK-cnekrpockomust. Konebarenpusrii MK-crieKTp MHOroaToMHBIX MOJIEKY1. PyHIaMEeHTAIb-
HEble, 00EPTOHHBIE, COCTABHBIE MJIM KOMOMHMPOBAHHBIE YaCTOThI M «IOPAYUE) [OJIOCHL.

15. MHcnons30BaHHE CHEKTPOCKOMAYIECKIX METOJOB IIPH IPOBENCHUH QyHIaMEHTAIBHBIX
HCCIICIOBAHM ¥ PEIIEHNH TPAKTUIECKUX 3a/1a4.

16. Knaccudukanms Gpuzndeckux MeTon0B ucciaenoBanus. CIEKTPOCKONUYECKHE METOIBL.
HK-cnekrpockomnus. Konebarensusiit MK-criekTp MHOroatoMHBIX MOJIeKyJl. HopManbHbie B
BEIPOXKIEHHBIE KoJieOanus. AKTUBHOCTE Konebanuii B IK-cnekrpax. OIeMEHTEl CAMMETPHH
MOJIEKY L.

17. Knaccudukanus QuU3nUecKux MeTOA0B uccienoBanus. CIEKTPOCKOMUYECKHE METOIBL.
HK-cnekrpockonus. Konebarenpusiii MK-crieKTp MHOrOaTOMHBIX MOJIEKYJI. THIIBI cHMMET-
puH KoleOaHUH.

18. Kiaccudukarms GU3nIeCKHX METOI0B HccaenoBanus. CIEKTPOCKONUYECKHE METOIBL.
HMK-cnexrpockonus. KonebarenpHo-BpamarenbHas cTpykTrypa MK-cnekrpos. JlunenHbe MO-
JIEKYJIBl ¥ CHMMETPHYHBIC BOJTYKH: NTapajlUIeIbHBINA U NIEPIEHIUKYISAPHBINA KoeOaTenbHbIe me-
pexomsl. KOHTYpBI BpammaTe sHOM CTPYKTYPHI KoleOaTeIbHO-BpallaTenbHbX monoc B VK-
CHEKTpaXx JMHEHHBIX MOJIEKYIL.

19. Cnexrpockommyeckue meronsl. UK-ciexrpockonus. Konebarensnsrii MK-cnexkrp
JIByXaTOMHBIX ¥ MHOTOaTOMHBIX MOJIeKyJl. DyHIaMeHTalIbHbIE, 00EPTOHHBIE, COCTABHbIC Ya-
CTOTHI U «TOPSYHE) MOJIOCHL.



20. Crnektpockonuueckue metonpl. MK-cnektpockonus. BpainarenbHas ctpykrypa MK-
CIEKTPOB IByXaTOMHBIX U MHOTOaTOMHBIX MOJEKY1. R-, Q-, P- BeTBE.

21. Cuoextpockonuueckue Metonsl. UK-cnexrpockonus. Konebarensubrit UK-criekTp MHO-
rOaTOMHBIX MOJIEKYJI. DJIE€MEHTHI CAMMETPUH MOJEKyN. AKTUBHOCTE Konebanuii B K-
CIEKTpax.

22. Coexrpockonudeckue Metoasl. MK-cnekrpockonus. Konebarensusiit UK-cexTp MHO-
rOaTOMHBIX MOJIEKYI. THIBI cuMMeTpuH Kosiebanuil. Toueunsie rpynnsl. VX kiaccubukaus.

23. Cunexrpockonunueckre MeToasl. MK-cnexTpockonus. biakHss, cpenHss U JabHss
HK-ob6nacts. Texnuka sxcnepumenTa. Knaccudukaius cnekrpomeTpoB. OCHOBHBIE IPEHMY-
mecTBa HTEpPepeHIUOHHBIX Dypre-CeKTPOMETPOB.

24. Cuaexrpockomnmueckue MeTonsl. MK-cnextpockonus. Texunuka skcnepumenta. IToaro-
TOBKa 00pa31ioB. OCOOEHHOCTH HCCIEIOBAHUS Ia3000pa3HbIX, XXUIKUX U TBEPABIX 00pa3oB.
[IpermyiecTBa ¥ HEJOCTATKH PA3IMYHBIX CIIOCOOOB IPOOOIOATOTOBKH.

25. Cuoexrpockonuueckue MeToasl. UK-cnexkTpockonus. Bo3MOXXHOCTH HCIIOIB30BaHHS
WK-cnexTpoB [ist UACHTH(PUKAIIUU COSAUHEHHUU. [ pyIIIIOBBIE YaCTOTHI.

26. Cnekrpockonugeckue Meronsl. UK-cnekrpockonus. BHyrpenHuUE QakTophl, OKa3bIBa-
IOIIME BIUSHUE HA TPYIIIIOBHIE YaCTOTHI: H3MEHEHHS Macc, FeOMETpHs, KojeOaTeIbHOe B3au-
MOJEHCTBHE.

27. Cnexrpockonuueckue metonsl. UK-cnexrpockonus. BHyTpenHuE PakTophl, oKa3bBa-
IOIIE BIMSHKE Ha IPYMIOBBIE YAaCTOTHI: IIOPSIOK CBSI3H, JIEKTPOHHBIE 3)PEKTHI, accorua-
usl.

28. Cnexrpockonuueckue Metonsl. MK-cnektpockonusi. BHennue $hakTophl, 0OKa3bIBaio-
I¥€ BIMSIHAE Ha TPYIIOBHIE YaCTOTHI: arperaTHOE COCTOSIHUE, PACTBOPUTEINb, KOHIIEHTPAITHS,
TeMIEparypa.

29. Cnexrpockomudeckue MeTonsl. UK-criekTpockonus. Bo3MOXXHOCTH HCIIOIBE30BaHUS
HK-crieKTpoCKOIMH IS HACHTH()UKAIUN HEU3BECTHBIX BEIIECTB.

30. Cnexrpockonuueckue MeTopl. MK-crekrpockonus. Bo3MOXHOCTH HCIIOIB30BaHMUS
HK-crieKTpoCcKOmus Uist CTPYKTypHOTO aHanu3a. OcoO0eHHOCTH UCIIONB30BaHUS KOPPEIH-
OHHBIX TadJIULL.

31. Cnextpockonuueckue MeTonsl. MIK-cnekrpockonus. CrnenuansHble 3a0a494 U METOIBI
KOJINYECTBEHHOI'O aHAIM3A.

Ilpumepol mecmogvix 3a0aHU:
1. UK-criekTp rekceHa-1 wim rekcana IokaspIBaeT MHUPOKyIo nonocy mpu 3400 u nuku npu
1640 n 1080 cm™! (maTh 060CHOBaHHE IPABHILHOMY OTBETY).
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2. UK-crieKTp MpHHAUIEKHT COeqUHEHNI0, dopMyrna koToporo C3HeO, ero crpykrypHas
dopmyrna ... (1aTh 060CHOBaHUE IPUHATOMY PELIEHHIO).
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5. BanentHsix KoneGanuit cBssu C-H B 0671acTH ... cM ! mpHCYTCTBYeT B CHEKTpax reKcaHa i
METHJILMKIIOTEKCaHa, HO OTCYTCTBYET B CIEKTpE HUKIOreKcaHa (qath 0ObsICHEHHE).
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HK-cnekTp METHUIIIUMKIOreKcaHa

PeliTuHr-KoHTpOIbL Ne2:

1.  Coextpockonuueckue metonsl. KP-cnexrpockonus. Knaccuueckas Monens koMOnHa-
IIMOHHOTO PACCESTHUSL.

2.  Cuexrpockonmueckue Metoasl. KP-cnextpockomnus. KBanTroBoMexaHudeckass MOJEINb
KOMOHMHAIIMOHHOTO paccestHusl. BO3MOXHOCTE OIpeieIeHUs] CHMMETPHH MOJIEKYJIBI Ha OCHOBE
naHHbIX K- u KP- ciektpockonuu.

3.  Cuoektpockxonuyeckue Meronsl. KP-cnexrpockonus. [lonsipuszanus B ciektpax KP.
[Tonsipu30BaHHEBIE IUHUY B CIEKTpe noriomeHus. CTeneHs AenosIpr3aliy, €€ B3auMOCBSI3b C
CHMMETpPHEN MOJIEKYJIEL.

4.  Cnexrpockonmueckue Metonsl. KP-cektpockonus. PezorancHoe koMOHHAIMOHHOE
paccesiHue.

5.  Cuextpockommyeckue MeTosl. BO3MOXXHOCTE IPOBEAEHHS CTPYKTYpHOTO aHaIn3a Ha
ocuoBe manHbX K- cnextpockonuu u cnekrpockonuu KP.

6.  CnekTpockommueckue MeTosl. MnenTudukanus coefuHEeHNH Ha OCHOBE JaHHBIX VK-
CIEKTpOCKONuH U criekrpockonuu KP.

7.  Cnexrpockomuueckue Metonsl. Cnexrpockonusi KP u UK-cnexrpockomnus. Obmee u
pa3nuyus.

8.  DieKkTpoHHBIE CIEKTPHI MOJEKYJ. DJIEKTPOHHOE COCTOSIHIE MONEKYJ. DHEPrus MoJie-
KyJIbI B 33JJAHHOM 3JIEKTPOHHOM COCTOSIHUH. BonHoBast pynkius. CTeneHp BRIPOXKICHHS CO-
cTosHUSA. MYJIBTHILIETHOCTE COCTOSTHUSA. CpelHee BpeMsl )KU3HHU JIEKTPOHHOTO COCTOSHHSL.

9.  DNeKTpOHHBIE CIIEKTPHI MOJIEKYJI. DIIEKTPOHHOE COCTOSHUE MOJIeKyl. OpOuTanbHbI U
CIIMHOBBIA MOMEHT KOJIMYECTBA JBMIKCHHUS 3JIEKTPOHOB.

10. DaexTpOHHBIE CIEKTPBI MOJIEKYJI. DIEKTPOHHOE COCTOSHUE MOJIeKyJl. BorHOBas
Gbynskiws. Moneky sipHBIe U aTOMHBIE opOuTany. BonHoBas GyHKIHS U onepaIiy CHMMET-
pHH.



11. DnekTpoHHEIE CIIEKTPHI MONEKYL. DIEKTPOHHEIE epexobl. Kiaccuyeckoe mpeacras-
neHue. XpoMo(dOopsl # ayKCOXPOMEL.

14.  DnexTpoHHBIC CIIEKTPBI MOJIEKY L. BHeKTpOHHLIe nepexonasl. KBanToBOMEXaHHYECKOE
IIPEICTaBIEHAE. G — G, N — G, N — T 3IEKTPOHHHIE Iepexoxbl. CMEIeHre ToI0C M-
[JIOIICHHS B CIIEKTpax: 6aTaXp0MHBIH U THIICOXPOMHBIH C/IBUT, THIIOXPOMHBIN U THIIEPXPOM-
HBIHA 3P PEKTHL.

15.  OnextponHbIe CieKTpEI MONeKyI1. KonebaTenbHas CTPYKTypa 3J€KTPOHHEIX CIEKTPOB.
OueKTpOHHbIE Niepexobl. BubponHsle nepexomsl. [lepexosl ¢ nepeHocom 3apsja.

16.  DnexTpoHHBIE COEKTPHI MOJIEKYII. DIEKTPOHHBIE IEPeX0/bl. BeposaTHOCTE mepexonoB.

Koaddunuent DitHmTeiiHa U1 CAMOIIPOU3BOIBHOTO ¥ BBIHYKIEHHOTO HCITYCKAHHUS H I0-

rinomenus. Koapduuuent sxcTuHINn.

17. OnexTpoHHBIE CHEKTPHI MOJIEKYII. DNEKTPOHHBIE Tepexonbl. [IpaBmia otGopa.

18. OmnexTpoHHBIE CLIEKTPHI MONeKyl. CrekTps! (iyopeciennus u pocdopecuennuy. Bei-
XOJI ITIOMHUHECLICHITHH.

19.  DneKTpoHHBIE CIEKTPBI MOJIEKYJI. BO3MOXXHOCTH UCIIOIB30BAHUSA METOIOB JIEKTPOH-

HOM CIIEKTPOCKOIMH JUIs HACHTHGHUKAIUY COSUHEHUH U ONIpeieNIeHus. UX CTPYKTyphl. Ko-
JMYECTBEHHBIA aHANMN3 B Y O-CIEKTPOCKOINH.

Ipumepvr mecmogwvix 3a0aHUlL:
1.ITo Mepe yBenmueHHs YKciia CONPSHKEHHBIX TBOMHBIX CBS3€H IMOTTIOMICHUE Bce O0iee CIBH-
raercsi B CTOpoHy JUIMHHBIX BoH. Coemunenus A, b, B umeror popmyny CsHg u npu ruapu-
POBaHHWH OHH IIPEBPAIIAIOTCS B H-TIEHTaH. B nx Y ®-criekTpax UMEIOTCS CJICIYIOIIHE MAKCH-
Mymbl: A — 176 am, B 211 5™, B - 217 aM.
BepositHas popmyna coenurenus B .
BapuanTsl 0TBETOB:
1. IlenTas.
2. 2-metunOyTanues-1,3.
3. [lenTen-1. 4.
IlenTen-2.
2. [Tomoca mepenoca 3apsiia AJis H30MEPOB 0, M, I-TUMETHIAMUHOOCH3 B IeTHIa HAXOIUTCS
B obmactu 327, 262, 262 am. Me3zo-hopma i ©30Mepa ¢ I0JI0coH nepeHoca 3apsina B 327
HM HMEET BH] ...
3. B crekTpe MeTH/IaMHHA II0JI0CaM MOTJIOMmEH s paBHbIM 173 HM 1 213 HM COOTBETCTBYIOT
TEPEXOHI ...
4. ... 3¢ dext 00ycIOBIMBAET CMEIIEHUE MTOJIOCH N — G* TPUATUIaMHHA 6aTOXpOMHO (217
HM) I10 CPABHEHUIO C METUIIAMUHOM.
5. Haubonee xapakTepHBIM IOITIOMICHUEM 1711 O€H3071a SIBIISETCS [I0JI0Ca B OOJIACTH ... HM C
SIPKO BBIPQXKEHHOM KOJIe0aTeNbHOM CTPYKTYPOH.
6. Kimaccudukaius moioc MorjomeHus B MOJIEKyJIE alleTOHa ...

L e e |

PeiiTuHr-koHTpOIb Ne 3:



1. Pammocnextpockonuyeckue MeTofsl. SIMP. CriuH siipa. MarduTHbIA MOMEHT Apa.
Slnepubiii MaraeToH. [ MPOMarHUTHOE OTHOLICHHE U SIEPHBIA dakTop. Yenosue SIMP
JUISL IBYXYPOBHEBOM CUCTEMBI.

2. Pammocnextpockonuueckue metonsl. IMP. Xumuueckuii csur curaanos SIMP.

3.  PagmocmexTtpockomnuueckue Metonsl. SIMP. CniuH-cIHHOBOE B3anMoeicTare. oMo-

SIICPHBIC ¥ TETEPOSAEPHBIE CIMHOBIE CUCTEMBL. XMMHYECKH SKBHUBAJIEHTHEIC U HEOKBHUBA-

JEHTHBIE sipa. MyIbTUIUIETHOCTE curHanos SIMP.

4. PammocnexTpockonugeckue Metonsl. IMP. CiuH-cIMHOBOE B3auMoeiicTue. KoH-

CTaHTa CIIMH-CIIMHOBOTO B3aUMOICHCTBHS.

5. Pammocnexrpockonugeckue Metoasl. IMP. Bo3moxHoCTH Henons3oBanus SIMP B

CTPYKTYPHBIX HCCJICIOBAHUSX.

6. Panmocnexrpockonuueckue metoasl. SIMP. 2D-SIMP.

7. Pammocnextpockonugeckue MeTOABL SIMP. MHOXECTBEHHBIH MATHUTHBIH PE30HAHC.

8. Pammocmexrpockomudeckue meronsl. SIMP. TexHuKa SKCepUMEHTa X METOIHKH pa-

60ThI ¢ 0Opa3amu.

9. Pammocnextpockommyeckue Metonst. SIMP. Cuexrpet IMP nepsoro mopsiaka. Oco-

Gennoctu paboTsl co cekTpamu SIMP nopsiaka BEIIE IEPBOTO.

10. Pammocnexrpockonuueckue metonsl. SIMP. Xumudeckuii cisur curaanos SIMP. ®ak-

TODBI, OKa3BIBAIOIINE BIKUSHHUE HA €T0 BEIUUNHY.

11.  Pammocmexrpockomaaeckue MeTomsl. DIIP. [Tapamerps! cektpos DIIP. ®axrop Jlan-

ne. Korncranra CTB.

12.  Hcnone3oBaHue METONOB PaIHOCIIEKTPOCKONMY MATHUTHOTO PE30HAHCA B (yHIaMeH-

TaIBHBIX U IPUKJIAJAHBIX UCCIEIOBAHUAX.

13.  CoexTpockonmus sEpHOro KBafpyIOJIbHOIO pe30HaHca. TeopeTHdecKre OCHOBEI METO-
na. KpanpynonsHbIe YPOBHHU SHEPTHH U IIEPEXOIEL.

14.  CnexTpockomus sIEpHOTO KBaIPyIOJIbHOro pe3onanca. Crexrpsl SIKP.

15.  Cuextpockonus sSIepHOro KBaJpyIOIbHOTO pe3oHanca. YacToTa, HHTEHCHBHOCTD, III¥-
pHHA M MyJIBTHILIETHOCTh CUTHaJa B criekTpax SIKP.

16. Coexrpockonus sIepHOTO KBaAPYIIOJIbHOI'O Pe30HaHCca. MeToquecKie 0COOEHHOCTH
IIPOBEACHUS KCIIEPHMEHTA.

17.  Wcnons3osanue cnexTpockonuu SKP npu permenun cTpyKTypHBIX 3a1a4.

18. Meccbayposckas criekrpockonus. OCHOBEI Teopur MeToza. Bsaumoneiictsue saep c y-
KBaHTOM. SInepHsIi y-pe3oHanc. Dddext Meccbayspa. VcinoBus, He0OX0IUMBIE TS
Habmonenus s¢dexra Meccbayapa.

19. MeccbaypoBckas CIIEKTPOCKOHS. PainoakTHBHBIM pacnar ¢ 06pa3oBanueM Mecchay-
POBCKHX aToMOB. [lapaMeTpel ciekTpoB. DHEPrus ANEPHOTO Hepexoa. BiusHue oKpy-
YKEHHS Ha SHEPTHIO SEPHOTrO nepexona. Vi3oMepHEIi CIBHUT.

20. Mecc6aypoBcKas CIEKTPOCKOIHS. DHEPreTHIeCcKHe YPOBHH U IIEPEXOIBI IPH HATHIHH
Ha s7ipe TpaJueHTa IEKTpUIecKoro nomus. KeaapynonsHoe paciiensieHie 3HepreTnye-
CKHMX ypoBHeH. TOHKas MyIbTHIITIETHAS CTPYKTYpa CHTHAIIOB B criektpax SI'P.

21. MeccbaypoBcKasi CIEKTPOCKOIHS. 36€MaHOBCKOE PACIIEILUIEHHE SIIEPHBIX CIIMHOBLIX CO-
CTOSIHU# IPH IEACTBAM BHEIIHErO MarHUTHOTO N0 CBEPXTOHKAS CTPYKTYpa MarHuT-
HBIX B3aUMOJECHCTBHIA.

22. Ilpumenenne Metona SII'P B xumun. OMIHpHYEcKie KOPPENSAIMY B CTPYKTyPHEIE HCCIIe-
JOBaHUS.

IIpumepovr mecmoswvix 3a0anUlL:
1. Tpu u3oMepHBIX GOPMBI TUMETHILHUKIONPOIIaHA JAIOT COOTBETCTBEHHO [BA, TPH U Ue-
TeIpe cursana B cuextp SIMP. IlpoctpancTBeHHBIE HOPMYITBI H30MEPOB, JAIOMIAX 3TH CHI'HA-
JBL ...
2. B SAMP-cnextpe nByx m3oMepoB ¢opmynsl CoHsCly curHanos ... (HamummTe CTpyK-
TypHBbIE OPMYIEI B 0003HAYBTE KAXKIYIO IPYIITY SKBUBAICHTHBIX POTOHOB, YKAKHUTE YHCIIO
CHTHAJIOB JUISI K&KIOTO H30MEPA).
3. B SIMP cnekTpe muKIOreKcaHa CHTHAJIOB ...



4. B SIMP-cuexrpe 31un0eH30/a ¥ I-KCHJIOJIa YHCIIO CUTHAJIOB ... (HAIMLIATE CTPYKTYp-

HbIe GOpMYIIBI H 0003HAYBTE KXKIYIO IPYIITY 3KBHBAIEHTHEIX IIPOTOHOB).
5. SIMP-cnekTp coeMHEeHHUs, paciu(pOBKa CHTHAJIOB ...
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9.

KonTpoJibHBIE BONPOCHI I/ NPOBeJIeHUs NPOMEKYTOYHOM aTTecTanuu (3K3aMeHa):

CrnekTpockonudeckue MeToasl. MB-crekTpockonus. TeopeTuueckue OCHOBBI MeToa. Bpaiie-
HUE U BpalareibHas SHEPrus AByXaTOMHBIX MoJieKyll. Knaccuueckas moaens «XKectkoro po-
TaTopay.

Crnekxrpockonudeckue Metoasl. MB-cnekrpockonus. TeopeTudeckue 0CHOBEI MeToza. KBan-
TOBOMEXaHUYecKas MoJelb. BpamarensHslil TepM, BpaliareibHas IOCTOSHHAS, IIpaBrJja OT-
0opa KBaHTOBBIX YHCEJI, Pa3pEIICHHBIE IEPEXOBI B CIEKTPaX MOrJIOIMeHHs. IHTEHCHBHOCTD
JIMHUHM BpalaTesIbHOIO CIIEKTpa.

Crnektpockonuyeckue Metoasl. MB-cnektpockomnusi. TeopeTrudeckre OCHOBBI MeToa. K30To-
[03aMelIeHueE.

Coexrpockonugeckue Metonsl. MB-cnekrpockonus. TeopeTudeckue oCHOBEI MeToqa. Bpamma-
TEJbHAS SHEPrisl MHOTOATOMHBIX MOJEKYIL. JInHeHHbIe MONIEKYIBI, ChepHuIecKuii BOTIOK,
CHMMETPUYHBIN BOTYOK, ACHMMETPUYHBINA BOTIOK.

Crexrpockonuueckue Metonsl. UK-cnexrpockonus. Teoperudeckue ocHOBEI MeTona. VK-
CIEKTPHI TOTJIOMIEHUS IByXaTOMHBIX Moiekyl. Konebarensusni UK- ciextp. I1paBuna ot6o-
pa. KosiebarenpHble epexoisl isi FapMOHUYECKOI0 OCLMIUIATOPA U PEAIbHBIX MOJIEKYIL.

Crekrpockonuueckue metoasl. IK-cniextpockonus. Teopetudeckue ocHoBEI MeTona. Koneba-
TeNbHO-BpamaTensHas cTpykTypa UK-cnekrpos. P-, R-, Q- BetBu. KoHTYypHI BpammarenbHO#H
CTPYKTYpHI KoJiebaTeapHO-BpalaTeIbHBIX IT0JIOC.

Croexrpockonugeckue metoabl. MUK-cniekrpockonus. TeopeTrnaeckue 0CHOBEI MeToa. MHOrO-
aTOMHBIE MOJIEKyJIbl. HopMmanibHBIE B BEIPOXKACHHBIE KOosleOaHus. AKTUBHOCTH KosieOaHuii B
UK-cnexrpax.

Coekrpockonudeckue metonabl. UK-cnektpockonus. Teopertudeckue ocHOBBI MeToa. OyHna-
MEHTAIBHBIE YaCTOTHI, 00EPTOHEI, «TOPSYHUE IOJIOCHD. B3auMocBs3h KoebarensHo-
BpalmareabHo#i cTpyKTypsl MK-CIIeKTpOB M CHMMETPHH MHOTOATOMHBIX MOJIEKYIL.

Hcnons3oBanne MB-CIIEKTPOCKOIIMH IIPU IPOBEIECHNH QyHIaMEHTAFHBIX HCCIIENOBAHUM U
pelieHuH MpakTH4YecKux 3ana4. OnpeneneHrue reoOMETpUIECKOro CTPOEHHUS MOJIEKY .

10. Ucnons3oBanre MB-CIeKTpOCKOIINY IPU MPOBEACHUH (YHIaMEHTATBHBIX UCCIICIOBAHUN H

PEIICHUH IMPAKTHICCKHUX 3a4a4. OnpeneneHHe AUTIOJIBHBIX MOMCHTOB MOJICKYJI.

11. Micions3oBanue VK-creKTpOCKONUY MPH MPOBEACHUH QYHIAMEHTAIBHBIX UCCIIENOBAHUH 1

peIIeHnH NPaKTUIEeCKUX 3a1ad. Bo3moxxHOCTH Hcnonb3oBanus MK-crnekTpockonuu Ams uieH-
TA(UKAMY HEW3BECTHBIX BEIIECTB U CTPYKTYPHOT'O aHAIH3A.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

23.

26.

27.

28

29

30

Crexrpockonuyeckue meToanl. MK-cnekrpockonus. I pynnossie yacTotsl. BHyTpeHHuEe (ak-
TOPBI, OKa3bIBAIOIINE HA HUX BIIASHUE.

Crexrpockonmyeckue MeTonnl. MK-cnekrpockonus. I'pynmossie yactorsl. Buemnue daxro-
PBI, OKa3bIBAIOIIKE HA HUX BIIHMSHHE.

Cnexrpockonudeckre Metonsl. KP-cnekrpockonus. Teopernueckue ocHoBEI MeTona. Kinaccu-
4ecKkas MOJIENb KOMOHHAMOHHOTO paccesiHUs. B3anMoCBA3p HHAYIUPOBAHHOIO JUIOIHHOTO
MOMEHTA U IOJSIPU3YEMOCTH MOJEKYJHbI. PruleeBCKOe paccesHue.

Cnekrpockonugeckue Metoabl. KP-cektpockomnus. TeopeTudyeckre 0CHOBEI MeToa. KBaHTO-
BoMexaHudeckas Moaenb KP. AxtuBHoCTS kKonebanuii B KP-cektpe. Konebarensnas u koie-
OarenpHO-BpalarenbHas cTpykrypa KP-ciektpos. S-, Q-, O- BeTBH.

Cnexrpockonugeckue Metonsl. KP-cnekrpockomus. TeopeTudeckue ocHOBEI MeTona. 1lomns-
pusanus B cuekTpax KP. Ctenens nenonspusanyy 4 €€ B3aUMOCBS3b C CHMMETPUER MOJIEKY-
TIBL

Cnexrpockonugeckue Metonsl. KP-cnekrpockomus. Teopetnyeckue ocHOBEI MeTona. PKP.

Bo3smoxxHOCTH HCnob30BaHus MeTo10B KP- cnekTpockonuu uist HaeHTHOUKALIMN COeJUHE-
HUU ¥ OIIPENIENCHUS UX CTPYKTYPEL

Hcnons3oBanue KP-criekTpockonuu mpu npoBeaeHnr GyHIaMEeHTAIBHEIX HCCIEI0BAHUN |
pelIeHNy IPaKTUYECKUX 3a1a4. Bo3mMoxHOCTH Hcnonb3oBanus KP- u UK-cniekTpockonun 1is
UICHTU(QUKAINY HEM3BECTHBIX BEIIECTB U CTPYKTYPHOTO aHATK3A.

Cnexrpockonudeckue MeTosl. CeKTpockonus B BuIuMol u Y @-o6nactsax. TeopeTnyeckue
OCHOBBI METOJIA. DIIEKTPOHHOE COCTOSTHUE MOJIEKYJI. DHEPTHsl MOJIEKYJIbL. BoHOBas QyHKIUS.
CreneHb BBIPOXKIEHUS COCTOSIHUS H €T0 MYIBTUILIETHOCTE. CpeiHee BpeMst )KU3HH SIIEKTPOH-
HOro cocTtosHusl. OpOHUTaIbHBIN U CIIHHOBBIA MOMEHT KOJIMYECTBA ABHIKCHHUS 3JIEKTPOHOB.
MounexynspHble ¥ aTOMHBIE OpOUTAIIH.

CnexTpockonudeckre MeToasl. CriekTpockonus B BUIuMOi U Y @-ob6mactsax. TeopeTnueckue
OCHOBBI MeTo1a. Bo30y>XI€HHBIE COCTOSHUS U CIIEKTPHI JTIOMHHECHEHIMH. POTOMOMHUHEC-
IeHnus 1 gochopecueHys. Boxon MOMUHECTICHITAHN.

Crnexrpockonugeckue MeToabl. CrieKTpockonus B BUAUMOM U Y @-o6nacTsax. TeopeTuueckue
OCHOBBI METO/Ia. DJIEKTPOHHBIE Nepexoabl. Kiaccuueckoe npeacrapienue. XpoMoQopsl U
ayKCOXPOMBL
Crnexrpockonuueckue Metoasl. Crnexrpockonus B BuauMoi u Y -obnactsax. TeopeTuueckue
ocHOBHI MeToza. KBanToBOMexanmdeckoe npencrasienue. N-V, N-Q, N-R nepexonsr. Cme-
IIEHHE TI0JIOC B CIIEKTpax.

Crnexrpockonugeckue Metoasl. CriekTpockonus B BuauMoit u Y @-obmactax. TeopeTrueckue
OCHOBHI MeTo/1a. KBaHTOBOMEXaHHWYECKOE NTpeicTaBieHne. BubponHsie nepexosl. [lepexos
C IIEPEHOCOM 3apsijia. BeposSTHOCTH Hepexoa.

Crnextpockonuueckue MeTonsl. CriekTpockonus B BuauMon u Y ®@-obnactsax. TeopeTudeckue
ocHOBBI MeTozia. Koaddunuent DitHmTeHa 17151 CaMOTIPOU3BOIBHOTO W BBIHY)KICHHOTO HC-
nyckanus 1 nornomenus. Koadounuent sxctunnuu. [Ipasuna otbopa mepexomos.
Vicnons30BaHKE CIEKTPOCKONMH B BUAUMOM 1 Y ®- o0nacTu npu npoBeaeHn: QyHIaMEeHTaTb-
HBIX MCCIIEIOBAaHUN U PEIIeHUH IIPaKTHYECKUX 3a7ay.

OxapakTepu3yiTe BO3MOXXHOCTH HCIIOJIB30BaHUS METOIOB MOJIEKYJISIPHON CIIEKTPOCKOITUH TIPH
poBeeHUH QYHIaMEHTAIbHBIX UCCIIEIOBAHUMH.

. JlaliTe CpaBHUTENBHYIO OIIEHKY U OXapaKTepHU3yHTe BO3MOXXHOCTH HCIIOJIB30BAHUS PACCMOT-
PEHHBIX METOI0B MOJIEKYJIIPHOH CIIEKTPOCKONIUY IPH MPOBEACHHUH IPUKIIAIHBIX HICHTHDH-
KallMOHHBIX HCCIEI0BaHUM.

. JlaiiTe CpaBHUTENBHYIO OIICHKY M 0XapaKTepH3yHTe BOZMOXKHOCTHU HCIIOJIb30BaHUS PACCMOT-
PEHHBIX METOZ0B MOJIEKYJIIPHOHN CIIEKTPOCKONHH IPY MPOBEICHUH IPUKIIATHBIX CTPYKTYP-
HBIX HCCIICOBAHUMN.

. Pamgnocnexrpockonuueckue metonpl. AIMP. Teoperrueckue ocHoBbI MeToa. CniuH siapa. Mar-

HUTHBIA MOMEHT spa. S NepHbI MaraeToH. [ ”poMarHuTHOE OTHOIIEHHUE U SIEPHBIN (aKTop.

VYcnosue SIMP nns nByXypOBHEBOM CHCTEMBI. XMMHUYECKHH CABHUT CABUT CUrHaIOB SIMP.
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41.
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Paguocnexktpockonuueckue Metoasl. AMP. Teopetuueckue 0cHOBEI MeToa. CIIMH-CIIMHOBOE
B3aUMOZEHCTBHE. ['OMOsiIEpHEIE U TeTepOsSAECPHbIE CIIMHOBBIE CHCTEMBI. XMMHUYECKH SKBHBA-
JICHTHBIE i HEOKBUBAJICHTHBIE SApa. MyIbTHILIETHOCTE CUrHAI0B SIMP.

OcnoBHble MeTonuku SIMP-criektpockonuu: nuHamudeckuii SIMP, 2D SIMP, MHO>XeCTBEHHBIH
MarHWTHBIN PE30HAHC.

Hcnons3zoBanue AMP-cIeKTpOCKOIUY TIPH MPOBEACHHH
GbyHIaMeHTabHBIX HCCIICHOBAaHMUM U PEIICHHUH MIPaKTHYECKUX 3a/ay.

Pagrocnexrpockonuyeckue Metonnsl. SI1P. TeopeTuueckue 0CHOBEI MeTo1a. IlapaMeTphl
cnektpoB JIIP. @akrop Jlanne. Koncranta CTB.

Hcnone3zoBanue OI1P-cieKTPOCKONUY IIPH NPOBEICHUH
(byHIaMEeHTaIbHBIX UCCICIOBAHMM H PEIICHUH IPAKTHIECKHUX 3a1a4.

Paguocnexrpockonuyeckue Metonsl. OIIP. Pacimenienne CIHHOBBIX SHEPTETHUECKUX YPOBHEH
snekrpoHa. [lapamerps! u cTpykTypa crieKTpoB. TOHKas U CBEPXTOHKAS CTPYKTYpa CIIEKTPOB.

PanmocnexTpockonudeckre MeToabl. MeTonbl GU3NUECKOi MOJIIPU3AINH SIEPHBIX U dJIEK-
TPOHHBIX CIIMHOB. XHUMHYECKas [10JIIPU3ALIMS P U IEKTPOHOB.

CriekTpocKonus SAEpHOr0 KBaAPYIOIBEHOTO pe30HaHCa. TeopeTHIECKHE OCHOBEI METOA.
KBaznpynonsHsle ypoBHU 3Heprun u nepexonsl. Crextpsl SIKP.

Hcnonp3osanue cnekrpockonuu SKP npu pemenn# cTpyKTypHBIX 3a1a4.

Meccbayposckas cekrpockonus. OCHOBBI TEOpHH MeToza. BaaumopeiicTue sizep ¢ y-

KBaHTOM. SInepHsbIii y-pe3oHanc. Dpdext Meccbayspa. Y cnoBus, HeOOXOAUMBIE UL HAOIIOE-

Hus 3 dexra Meccbayapa.

MeccbaypoBckas crieKTpocKonusi. PaguoakTuBHEIH paciiaz ¢ 00pa3oBaHrueM MeccOaypOBCKHX

aroMoB. IlapamMeTpsl crieKTpoB. DHEPrHs sAEPHOIO Nepexona. BiusHue oxpyxeHus Ha 3HED-

THIO SIACPHOTO nepexona. Mi3oMepHbIii CaBUT.

MeccbaypoBckas CIIEKTPOCKOIHS. DHEPreTHYECKIE YPOBHH U IIEPEXO/IBI IIPH HAIMYKH HA SIpe

rpaJlenTa IEKTPUYIecKoro noss. KsaapynoasHoe paciienieHie SJHeEpreTHIeCKUX YPOBHEH.

ToHKasg MyIBTUILIETHAS CTPYKTYpa CUTHAJIOB B criekTpax SAIP.

. MeccbaypoBckast cieKTpocKonus. 3eeMaHOBCKOE PACHICIUICHHE SAEPHBIX CIIHHOBBIX COCTOS-

HUH [IpH JEWCTBUY BHELIHETO MarHUTHOTO 110Jis1. CBEPXTOHKAS CTPYKTYpa MAaTHUTHBIX B3au-
MOJIEHCTBHIA.

IIpumenenue merona SII'P B xuMuu. DMIupUdYecKre KOPPESIUN U CTPYKTYPHBIC UCCIIEN0Ba-
HUS.

5.3. CamocrosTenbHas paboTa o0y4alomerocs

BOHpOCLI AJIA IPOBEACHHA KOHTPOJIA CaMOCTOSATEIbHOM paﬁoTLl:

IIpumenerne MB- cieKTpOCKOIINY IIPH IPOBEACHUH (DyHIaMEHTAIBHBIX HCCIIEAOBaHU U pe-
[IIEHUH IPUKJIAIHBIX 3a7a4.

[Tpumenenne K- cieKTpOCKOIIUY NPH IPOBEACHUN QYHAAMEHTAIBFHEIX HCCIICIOBAHUHN U pe-
[IeHUH MPUKJIATHBIX 3a]1a4.

ITpumenenue KP- cnekTpocKonuy Ipy NpoBeIeHUM (yHIaMEHTAbHBIX MCCIIEIOBAaHHN B pe-
HICHUY NPUKIATHBIX 33a7a4.

[TpuMeHeHHE CIEKTPOCKONMHY B BUAUMOM 001aCTH NIpH IPOBEACHUU PyHAAMEHTAIBHBIX HC-
CJIEJOBaHUM U PELICHUH NPHKIaIHBIX 3a10a4d.

[Tpumenenue ciekTpockonuy Y O-CrieKTpOCKONMHY IIPY IPOBEAECHHH QyHIaMEHTATBHBIX UC-
CIIEJOBaHUH U PELICHUH IIPUKIATHBIX 3a1ad.

[Tpumenenue metonoB SIMP nipu npoBeneHNH QyHIaMEHTATBHBIX UCCIIEIOBAHHHA U PEIIICHUN
IPUKIIAJAHBIX 33/1a4.

[Mpumenenue OI1P npu nposeneHrH QyHIaMEHTAIbHBIX HCCIICAOBAHUN U PELICHHH [IPUKIIa-
HBIX 3a/1a4.

[Tpumenenue SKP npu nposenenny QyHIaMEHTATBHBIX UCCIEIOBAHMM U PEIICHAH IIPHUKJIAI-
HBIX 33/1a4.



9. Ilpumenenue SI'P mpu npoBeneHnH QyHIaMEHTAIbHBIX HCCISIOBAHUN U PEIICHUH IPHKIIA-

HBIX 3a1a4.

KOHTpOIIBHBIe BOIIPOCHI II. 5.3. BKJIIOYEHBI B NEPEYCHb BOIIPOCOB AJIA IMPOBECACHHUA TEKYIICTO
KOHTPOJIA YCIICBAEMOCTH H HpOMeX(YTO‘{HOﬁ ATTCCTAllMH 11O UTOIraM OCBOCHHMS AUCITUIIIIMHBI.

IIpamepHBIE TEMBI KYPCOBBIX padoT:

1. Ilpumenenue Metona X B QyHIaMEHTAIbHBIX HCCIEOBAHUIX.
2. Ilpumenenue metona X B IPUKIIAIHBIX UCCIIEOBAHUSIX.

®@oHII OIECHOYHBIX MaTCpyualioB UId NPOBEACHHS ATTCCTAllUHA YPOBHSA C(I)OpMI/IpOBaHHOCTI/I
KOMIICTCHITHM 06yqaloumxcx 10 JUCIUILIINHE O(bOPMJ'IXCTCH OTACJIBHBIM JOKYMCHTOM.

6. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE
OBECIIEYEHME JUCIHAIIJINHBI

6.1. Kauroo0ecrne4eHHOCTh

HawmmeHOBaHMe TUTEPATYPHI: aBTOD,
HA3BaHWE, BUJ U3IaHUS, H30AaTEIbCTBO

T'on u3manus

KHUI'OOBECIIEYEHHOCTD

Hanwuwe B anmektporHoM kartanore O5C

OcHoOBHas IuTEpaTypa

Ceprees H.A., Ps6ymxun J1.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBAaHTOBOH TEOPHH SIEPHOIO MAarHUTHO- BN9785987047545.html

ro pe3oHarca. M: JIOT'OC.

Kpumradposua B.1., Kpumrahosuda 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®U3UKO-XMMUYECKHAE METOABI HC- 785394004124 .html
cneposanms. M.: JIAIIIKOB u K.

Amenua B.I'. Cnexrpockonudeckue Me- 2008 75 neu. 3k3. B 6ubmioreke Bial'yY

TOIBI aHaK3a: MPaKTUKyM. Bragumup:
Balv.

JlomonHUTENBHAS TUTEPATypa

Spemues H.I'., 1O. H. Mensenes 10.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxape M.U., Bypuxuna A.B., Kamkun BN9785990613461.html

H.H. ®u3ndeckue MeTOIbI HCCIIENOBA-

HHS U UX PaKTUIECKOE IPIMEHEHHE B

XMMHYECKOM aHanu3e: yaeOHoe Ioco-

6ue. M: [TIPOMETE.

Hpyros 0.C., Pogun A.A. 2020 https://znanium.com/catalog/document?id
MOHMTOPHHT OPraHUYECKUX 3arps3He- =358488

Hui npuponHo# cpensl. 500 MeToauK:

IpaKTHIecKoe pykoBoacTso. M: bU-

HOM.

Ipyros F0.C., Pomua A.A. Dxonoruyec- 2020 http://znanium.com/catalog.php?bookinfo
Kui aHanm3 npu pasmmeax Hedru u HIL =544910

M: BUHOM. Jla6oparopus 3HaHHH.

Jlyxos B.B., Illepbaxos 1.H. ®uznye- 2016 https://znanium.com/catalog/document?id

CKHE METO/IbI UCCIIEIOBAaHMS B XMMHHU:
Yue6Hoe nmocobue. Pocros-Ha-/{oHy:

=327152




IO>xHEI1 QenepabHbIM YHUBEPCUTET.

6.2. Ilepuognueckue H3IaAHHA

Kypnansr:

«Ycnexu XUMHUR»

«XHUMHUS 1 XHMHYECKas TEXHOJIOTHSI»
«bHOMeTUITHHCKAS XUMHS

6.3. UnTepHeT-pecypcesbl.

[
.

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 T R T

http://www.uspkhim.ru/

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIUIIJINHBI

Jlns peanuzanyy JaHHON JUCIHUIUIMHBI UMEIOTCS CIIEIHaIbHBIE TIOMEIIEHUS IS IPOBEICHUS
3aHATHH JEKIIMOHHOTO THIIA, 3aHIATUH 1a00paTOPHOTO THIIA, TPYNIIOBEIX U WHAWBUYAIbHBIX KOH-
CyJIbTaIyii, TEKYIIEro KOHTPOJIS U TPOMEXYTOUYHOM aTTECTalluy, a TAKXKE MOMEIIEHNUS Il CaMOCTOS-
TeNbHOM paboThl. JlabopaTtopHbie paboTH! poBOAITCA B 1aboparopuu kadenps! xumun Bal'Y.




Pabouas nporpamMma JECHHILIMHBL COCTaBIICHA B COOTBETCTBUH ¢ TpeboBanusmu PI'OC BO o

HanpasyieHuro moarorosku 04.03.01 Xumus.

Pa6ouyro mporpammy cocras /4«—9 ~ Ix.H. mpodeccop Kadeapsl XUMHH
Cmupnaosa H.H. =
Peuenzen

g&/ K.X.H. B[l .H.C. 1abopaTopun Xxumudeckoro anamusa OI'BY «DenepanbHblii HeHTp

OXPaHbI 37I0POBBS XHUBOTHBIX» BOJIBIIAKOB H.Cs

IIporpamma paccMoTpeHa 1 ofo0peHa Ha 3acefaHuu Kadeapsl XMMHA

[porokon Ne 70 ot _24. Y6 200/roma
3aBenyromuii kKadpenpoit /{Ml//’?ﬂ;% /Kyxtud B.A./
Paboyas mporpamma paccMOTpeHa B 0100peHa Ha 3acellaHHH Y4eOHO-METOANYECKOH KOMUCCHH HATIPaB-

neaus  04.03.01 Xumus.

Tpotoxon Ne 70 or 2506 20/rona

[Ipencenarens KOMHCCHH /ﬁ//(//ﬂfo wt /KyxTtun B.A./
J (PUO, nomiiucs)




JIMCT IEPEYTBEP X KJAEHUA
PABOYEM MPOT'PAMMBI TUCITUILTAHBI

Pabouas nmporpamma ogo6peHa Ha y4eOHBI! roJ
[TpoTokoun 3acenanus xadenpsr No oT roja
3aBenayroiuii kadeapoit

PaGougas mporpamma ogoOpeHa Ha y4eOHBIH rof
IIpotokon 3acenanus xadpeapsl No oT roma

3aBeyronuii kadgeapoit

Pa6ouas nmporpamma ono6peHa Ha yueOHBI rog

ITporoxo:n 3acenanus xadenpsl No oT rozga

3aBenyrommit kadenpoit




JIUCT PETUCTPAILIMU U3MEHEHMWIA

B pab04yI0 IPOrpaMMy JUCIHILIHHEL

OU3SNYECKHUE METO/IbI UCCJIEIOBAHU S
00pa3oBaTebHOM IporpaMME! HarpasieHus noarorosku 04.03.01 Xvmus

Iloonuce @HO

Howmep BHeceHb! u3MeHeHNUS B yacTw/pasaensl | McmomHu- OcHoBanwue
HU3MEHEHHUS pabodeii mporpaMMeI TeNb (HOMeEp U &1aTa MPOTOKOIa
[05(0) 3acenanus Kadenaper)
1
2
3aB. kadeapoii / /




