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Conepxanue
CTp.
Ienu u 3124y AMCUMIUIMHBL (MOAYJIS)
Mecro nucuummabl (Moayisi) B ctpykrype OITOIT.
TpebGoBanust K pe3yabTaTaM OCBOCHUS JUCHUTLIUHBI (MOIYJIs)
O0beM TUCIMITIMHBI (MOIYJISI) U BHJIBI y4eOHOM paboThI
ConeprxaHue TUCIUTITAHBI (MOIYJIs)

5.1 ConeprkaHue pa3ieioB U TeM JUCIUTIIAHBI (MOIYJIs)

5.2 Pa3nenbl IUCHUIUIMHBL (MOYJIS) U MEKIUCIUILIMHAPHbIE
CBsI3M ¢ o0ecrieunBaeMbIMU (TIOCIEYIOIIUMHI ) TUCUUIIIMHAMU
(MOmymsIMU)

5.3 Pa3gensl v TeMbl AUCHMILIUH (MOAYJEH) M BUBI 3aHATUI
IlepedeHp ceMMHAPCKHX, TPAKTHYECKHIX 3aHSTHI, JTA0OPATOPHBIX padoT, TUIaH
CaMOCTOSITEITILHOM pabOoThI CTYJIEHTOB, METOIMYECKUE YKa3aH!sI IO OpraHu3aliu
CaMOCTOSITEITbHON pabOTBI CTYIEHTOB

6.1. Ilman camMOCTOATENBbHOM PabOThI CTYJJCHTOB

6.2. Meroauueckne yKa3aHHs O OPTaHU3ALUU CAMOCTOSTEIHLHON
paboThI CTYIEHTOB

[TpumepHas TeMaTHKa KypCOBBIX Pa0OT (MIPOEKTOB) (MPU HATTMYUH)

VYyeOHO-MeTOMUeckoe ¥ MH(OPMAIMOHHOE — OOECTICUeHHE  IUCIATLTHBI

(Momyst):

a) OCHOBHAs JTUTEpaTypa;

0) IOMOJHUTENbHAS JIUTEPaTypa;

B) MporpaMMHOE 00ecTIeYeHNUE;

r) 6a3bl JaHHBIX, TOMCKOBO-CIIPAaBOYHbIE U NH(HOPMAIIMOHHbIE
CHCTEMBI

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOC obecrneucHue JUCIHHITIIMHBI (MO,Z[YJBI)

10. OO6pa3oBarenbHbIe TEXHOIOTHH

11. Ouenounsie cpeacta (OC)



I. ]_Ie.]'ll/l H 3a1a4i JUCHUIIJIMHBI:

Heab aucuumiInMHbl — (GOPMHPOBAHUE TEOPETHUECKUX OCHOB, IPAKTHYECKUX
BO3MOXKHOCTEH ¥ OTPaHUYCHUH, BAKHEUIINX (PU3MYECKIX METOJIOB UCCIIEOBAHMS, 3HAKOMCTBO C
UX annapaTypHbIM OCHAIEHUEM U YCIOBHUSAMH IPOBEACHMs DKCIEpUMEHTa. JlaTh cTyneHTaM
IIPEJICTaBICHNE O IPHUHLUIAX M [PAKTUYECKOM IPUMEHEHMM OCHOBHBIX, HIMPOKO
BOCTPEOOBAHHBIX (PU3NYECKUX METO/0B UCCIeN0BaHMsl. [JOCTONHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpuBaETCsl KOMIUIEKCHOE NPUMEHEHHME CHEKTPOCKOIMYECKUX U CIIEKTPaIbHBIX METOJOB
JUIl yCTaHOBJIGHMsSI  COCTaBa, CTPOCHMs, CTPYKTYPbl OPraHMYECKUX M HEOPraHWYECKHUX
coequHenu. Kypc COCTOMT U3 IOCIENOBAaTEIIBHO M JIOTMYECKM CBS3aHHBIX Pa3JclioB,
MOCBAIICHHBIX SAEPHO-PU3NIECKUM METO/IaM B METOZaM MOJIEKYJISIPHOM CIIEKTPOCKOIINH.

3agauyu JMCHMILIMHBI - B pe3ylbTaTe U3y4YEHHUsS JAHHOIO Kypca CTYIEHThI JOJKHBI:
3HaTh TEOPHIO, IO3BOJISIOLIYIO ONUCKHIBaTh (PU3NYECKUE SBJIEHUS, KOTOPbIE MOCIYXKWIA OCHOBON
BO3HUKHOBEHUS (PU3NYECKOT0 METO/1a; MPUHLUI M YCTPOUCTBO 000PYAOBaHUS /sl HAOII01eHUS
(Gu3M4ecKoro SBJIECHUS, NapaMeTpbl 000PYHOBaHMUS M XapaKTEPUCTUKU KaKIOrO W3 METOJIOB,
BO3MOYKHOCTH U OTPaHUYEHUS] METOJI0B, CIIOCOO MPUTOTOBIEHUS 00pa310B AJIs aHAJIM3a, & TAKKE
IPUMEHEHHE METOJIOB K PELICHUIO MPAKTUYECKUX 337ay MO OO0IIeMY HAIpPaBICHHUIO «COCTaB —
CTPOEHHE — CTPYKTYpa» C HIMPOKMMHU BO3MOKHOCTSIMM HICHTHU(PHUKAMOHHOIO IOTEHIMAIa
(karajoru, AMarpaMmbl, OaHKHU TaHHBIX, KOMITBIOTEPHOE MOJICTTHPOBAHUE).

Il. MecTo aucuuniaunsl B cTpykrype OITOII:
2.1. Tucummnmaa «Du3ndecKkue MEeTOAbl UCCIEAOBAaHM» BKIIOYEHA B YUCIO 0a30BBIX

JUCLUIJIMH ~ BapUAaTUBHOM  YacTH  y4eOHOro 1iaHa, (HOPMHUPYEMBIX  YYaCTHHUKAMHU
oOpa3oBaTenbHbIX OTHOIIEHUH - b1.B.04.

2.2. ]1ng u3y4eHus TaHHOW y4eOHOU JUCIMILINHBI HEOOXOIMMBI 3HAHUSI, yMEHUS U
HaBBIKH, POPMUPYEMbIE TTPEAMICCTBYIOMUMH JTUCIUTUIAHAMH :

Ne n/nn Kon auciuninssl HanmenoBanue npeecTByrOIMX JUCIHAILINH
1 b51.0.13 MexaHuka 1 MOJIEKyJIsipHas pU3MKa
2 b1.0.14 DNEeKTPUYECTBO U MarHETU3M
3 b1.0.15 OnTHKa ¥ CTpOEHKE aTOMA
4 Bb1,0.16 O6mast xumusi. XuMUs HEMETAILIOB.
5 b1.0.17 Merammdeckas CBA3b. XUMHUs METAJUIOB.
6 b1.0.18 AHaNnUTUYECKast XUMUS
7 b1.0.19 Du3uKo-XxuMHUECKHE METOILI aHAIN3a
8 51.0.20 Opruuyeckasi XUMUS.
9 b1.0.21 Oprannyeckasi XMMHsI TPOU3BOIHBIX YIIIEBOJIOPOJIOB
10 b1.0.30 CtpoeHure BenecTBa

2.3. OcBoeHHE TUCIUIUIMHBI SBJISETCS HEOOXOAMMON OCHOBOHM sl MOCHEAYIOLIETO
U3YYCHUS NUCHUIUIMH «AHaJIN3 CIOXKHBIX OOBEKTOBY», «CIEKTpanabHBIE METOIbI aHAIIM3ay,
«AHanu3 OpraHUYECKUX CoeTUHEHUI», «COBpEMEHHbIE METO/Ibl UCCIIEI0BAHUS HEOPTraHUYECKUX
00BEKTOB», KYpPCOB IO BBIOOPY CTYIEHTOB, OIS W3Y4YEHHUS MHOTHX CIEIUAIbHBIX KYpPCOB
MarucTpoB, MAJIs BBIIOJHEHUS KBATH(PUKAIMOHHBIX paboT 0akaJaBpoOB U MarucTpoB.



I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHMS IMCIUIIHHBI:

[Tpornecc ocBOCHMS AUCUMIUIMHBI HApaBiIeH Ha (GOpMUPOBAHHE KOMIIETEHINH (2JIEMEHTOB
creayronmx komrereHnuii) B cootserctBun ¢ ®I'OC BO u OIT BO no gqaHHOMY HaIlpaBlICHHIO
04.03.01 «Xumusy, npohuib: Xumusl.

IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 10 JUCIHUIJINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JOCTHKEHUSI KOMIeTeHIH

Komnerenmus NHaukaTopbl KOMIEeTeHIH Pe3ysbTarsl 00y4yeHust
[1K-2. Cnocoben [1K-2.2. BeiOupaer TexHuueckue | 3HaTh: TEOPETHUUECKUE OCHOBBI
BbIOMpPATh CPEIICTBA U METOABI UCIIBITAHUN | COBPEMEHHBIX buzuko-
TEXHUYECKHE (13 HaOopa umeroLmxcs) AJs XUMHUYECKUX METO/I0B
CPEICTBA U METO/IbI pelIeHNs IOCTaBIEHHON 3a/1a4uM. | UCCIIEI0BaHus, OCHOBBI
WCTIBITAHUI MaTeMaTH4YeCKOn CTaTUCTUKU
(uccnenoBanuit) s IIPUMEHUTEIBHO K OLICHKE
pelieHus [IPaBUJIBHOCTH u
IIOCTaBJICHHBIX 3a7a4 BOCIIPOM3BOJUMOCTH  PE3YJILTaTOB
XUMHUYECKON aHaJM3a; IapaMeTpbl  CHEKTPOB
HaIPaBJIEHHOCTU pasNuYHbIX (PU3MYECKUX METOO0B

[TK-2.3.
[TpoBoaut oT6OD,
UJCHTUPUKAIUIO
00pa3s1oB,
yCTaHABIIMBACT
HOpPMAaTHUBHBIC
3HAUCHHS
KOHTPOJIHPYEMBIX
ITOKa3aTeNIeH.

aHanuM3a M HUX  CTPYKTYPHO-
CIIEKTpaJbHbIC B3aUMOCBS3HU.

Ymersn: UHTEPIIPETUPOBATH
pe3yabTaThl  (PU3NKO-XUMHUYECKUX
METOJI0B UCCIIEI0OBaHUS,
MOJIb30BATHCS CIIPaBOYHOU

AJIEKTPOHHOW 0a30if JaHHBIX  C
LEeNbI0 PElIeHUs 3aJaud «COCTaB-
CTpOCHHE — CTPYKTYypa»,
MOJATOTOBUTH OTYeT 0
BBITIOJIHEHHOU paboTe

Binagers: OoCHOBaMH  TEXHHMKHU

BBITTOJTHEHHS OCHOBHBIX
AHAJIMTUYECKUX  OINepalui  1pHu
perucrpanuu CIIEKTPOB
pa3IMYHBIMHU buznuecKkuMu
METOJAMHM aHaJM3a HCCIEAYEMBIX
BEILIECTB; HaBBIKAMH

KOpIIOpaTuBHOT'O MBIIIJICHU A u
KOMMYHUKATHBHBIX KOMHCTeHI_II/Iﬁ

npu BBITIOJTHEHUU HAay4YHO-
HCCIIEIOBATEILCKOM M HAy4HO-
BCIIOMOTaTEeIbHOU

npohecCHOHANBEHOU e TENILHOCTH.




Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJIsIET 3 3aUeTHBIX eqnHul, 108 yacos,

®opMa IPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

Y. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHbI

4.1 CopepixaHue TUCUMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, ¢ YKa3aHHEeM BH/I0B YUeOHbIX 3aHATHI U 0TBEJeHHOI0 HA HUX KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB

Bunbt yueOHOI paboThI, BKIIIOUAsi CAMOCTOSITENIbHYIO

paboTy oOyJaroIuXxcs ¥ TPYA0EMKOCTh

<
2
3
= (B yacax) DOopMBbI TEKYILIETO
g < KOHTPOJIS

| 8 E yCIIEBaEMOCTH;

Ne i/ Paznen MuCHUIIIMHBL/ TEMBI | 8 KonTakTHas pabora npernoaaBareis ¢ = ®opma

{ = = 4

¢ £ 00yJaromuMucs S IIPOMEKYTOUHOU
£ Q arTecTalyuu
2 2 | (nocemecmpan)
= | Jlexquy | [PaKTHUCCKHE KCP+ O =29
~ 1t (ceMm.) sausTus Koucynbranuu 8,

1 ®dusnyecKue METOIbI UCCIICIOBAHHUS 5 16 34 16 15 25
HToro yacon 16 34 16 15 25 Dk3amMeH 18




4.2 Copnep:xxaHue pa3iesioB U TeM TUCHUIINHBI.
Pa3nesanl ¥ TeMbl TUCHUILINHBI «PU3HYECKHE METOAbI HCCIEI0BAHUS)

M BUIAbI 3aHATHIA

No HanmenoBanue paznena quCHUILIMHBI Jlek. Cewm.. | JIa6. | KCP | CPC Bcero
3aH. | 3ad. | tKO
/11
1 B
BCACHUC 1 1
2. Knaccudukanus puzndeckux METo10B
HCCIIeIOBaHus, BUIBI B3aumoaencTeust OMMU c 2 5 1 2 7
BEIIECTBOM
3. VYupyroe B3aumozeiictsue MU ¢ Bemectsom
(nedpemomerpusi, TypOOIUMETPHS, 2 9 9 3 9
pedpakTOMETpHs, OJISIPUMETPHS)
4 W3oTonHas u MoJieKylspHas Macc-
CIEKTPOMETPHUSI 10 2 2 4 18
> Onruueckue meto sl ananuza (MK u YO
CIIEKTPOCKOIIHS ) 6 2 2 4 14
6. | CrmekTpocKonus 3IEeKTPOHHOTO-TIAPAMarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. Cnexrpockorus IMP 1H. 2 2
4 4 12
8. Cnexrpockorms AMP C. 2 2
2 4 10
9. | KonnuecTBeHHas OIIEHKA COJIEPKAHUS BEIIECTB B
CMECSIX Pa3IMYHbIC METOIaMU 5 9 5 2 11
10 Ix3zamen 18
12. Bcezo uacos 34 16 15 25 108

4.3. Conep:kaHue pa3ieJioB H TeM JUCHHUTLINHBI

1.1. BBenenue

®dusndeckue METOAbl B XUMUU — MECTO, 3a/1auH, 1eau. Tumnsl u crnenuduka 3amad, peraeMbix
(U3UYIECKUMH METOJIaMH MCCIICIOBAHMS. Y HUBEPCATbHBIC (PU3UIECKHUE METOJIBI UCCIIEIOBAHUSI.
OcCHOBHBIE HampaBJCHUS TPUMEHEHUS (PU3NYECKUX METOJOB HWCCICIOBAHUS TPU aHAIHN3e
CIOXHBIX 00bekTOB. IIpsiMas u oOpartHas 3amaya (U3HUECKUX METONOB HCCIEIOBaHUS.
HekoppeKkTHOCTh MOCTaHOBKHU OOpaTHBIX 3a1a4. OOIIHe YepThl CIIEKTPOCKOMUYECKUX METO/IOB.
Cxema paccMOTpeHUs (U3MUYECKUX METOJOB  HuccienoBaHus — DOU3HUECKUN MPHUHIINIIL,
AnmnaparypHoe pemienue, M3mepsemble mnapamerpsl, HWHTepriperanus mapaMeTpoB i
XUMUYECKHX 3a/1a4, OCHOBHBIE OCOOCHHOCTH, JOCTOMHCTBA U HEJIOCTATKHU.

1.2. Knaccupukanus pusnyecKuX MeTOI0B UCCIAeT0BAHUS

Bune: B3aUMOJICCTBUSL DJICKTPOMArHUTHOTO W3JIydeHHs C BemiectBoM. OOmas mikana
SHEPreTHYECKUX Xapakrepuctuk OMMU  (aymHa BOJHBI, YacTOTa, BOJHOBOE YHCIIO,
SHEPreTUYECKHE XapaKTEPUCTHKU, OTHECEHHbIE HAa aTOM W MOJIb BemlecTBa). [uckpeTHOCTh
SHEPreTUYECKUX IMapaMeTpoB Tpu B3aumonenctsuu OMM ¢ BemiectBoMm. Ilepexonsl,




HaOJI0JaeMBbI€ B Pa3IMYHBIX AuanazoHax DMU. DieKkTpoHHbIE TepEeXo bl B aTOMaX U MOJICKYyJIax,
BAJICHTHBIC U KoJieOaTeIbHbIE TEPEX0/Ibl, B3aUMO/ICHCTBHE BEIIECTB C MATHUTHON COCTaBJISIOIIEH
OMMU, u3MeHeHHEe CHUHOBOTO (MAarHUTHOTO) COCTOSIHUSL aTOMOB M 3JEKTPOHOB. OCHOBHBIE
apaMeTpsl B pa3IMuUHbIX CIEKTpajbHbIX MeTojax. lllupuHa ciekTpaabHbIX JUHUM, BIMSHUE Ha
Hee OOMEHHBIX MPOIIECCOB.

1.3. Ynpyroe B3aumoneiicreue MU ¢ BenecTBoM.

Ouznyeckass CYHIHOCTh METOJIOB  He(eIOMETpUH, TypOUIUMETpUH, pePpaKTOMETPUH,
nosisipomerpur. OCHOBHBIE MapaMeTpbl, MoJlydaeMble 3TUMU MeToAaMu. [loHsATHE O peHTreHo-
CTPYKTYPHOM aHAaJU3e.

1.4. U30TONHAsA 1 MOJIEKYJISIPHASA MacC-CIIEKTPOMeTpHS.

Honusanus aroMoB 1 MoJiekyJl. [loTeHIanbHble KpUBBIE /17151 IBYXaTOMHBIX MOJIEKYJ M UX HOHOB
B pa3JIMYHBIX AJIEKTPOHHBIX  COCTOSHUAX. MOJEKYJISpHbBIE M OCKOJOYHBIE  HOHBI,
neperpynnupoBouHbie HOHBI. [IpuHIMNManpHas cxeMa Macc-cekTpomeTpa. Crucrema Hammycka.
Metoapl MoHU3aUMU. ONeKTpoHHBI yaap. Ceuenue wonmzanuu. Kpusble 3ddekTuBHOCTH
nonmzanuu. CxemMa uUOHHOro wucToyHuka. @dotononuzanus. MoHu3auus HEOAHOPOAHBIM
JNEKTPUYECKUM ToJeM. XuMudeckas wuoHuzanusa. OcoOEHHOCTH BPEMSIIPOJIETHOTO U
KBaJIPYIIOJILHOTO Macc-CeKTpoMeTpoB. Paspemenue mpubopa. Macc-criektp. Omnpenenenue
MOJIEKYJISIDHBIX ~Macc. BplgBleHne nMKa MoJeKyJlspHOro uoHa. Ilpumenenue wmacc-
CHEKTPOMETPUHM ISl KOJTMYECTBEHHOTO M KaueCTBEHHOI'0 aHajIM3a HEOPraHWYeCKUX (M30TOIHAs
Macc-CIIEKTPOMETPUS) U OpraHU4YecKUX (MOJIEKYyJIsIpHas Macc-CIIEKTPOMETpusi) BelecTB. Macc-
CHEKTpOMETpUUYECKass  WJEHTU(UKALUS  BELIECTB. 3aKOHOMEpPHOCTH  (parMeHTaluu
MOJIEKYJISIpHBIX HOHOB. [leperpynmnupoBku. MeTtacTaOuibHBIE HOHBI, UX 3HAuY€HHE s
uAeHTUGUKAIMY. BiusHMe HM30TONOB Ha XapakTep Macc-CIEeKTpa, WX pPOJlb B OTHECEHHUHU
(bparMeHTOB.

1.5. OnTnyeckne cCieKTPaJbHbIEe METOABI AHAJIN3A.

OcHoBHBIE 3a7ayM  MOJIEKYJSIDHOM  CHEKTpPOCKONMH. B3ammopneiicTBue  Bemecrsa ¢
AIIEKTPOMAarHUTHBIM M3NydeHHeM. Jl1ama30Hbl ONTHYECKOH 00JIaCTH 3JIEKTPOMArHUTHBIX BOJIH.
B3auMocBsI3b 2JIEKTPOMArHUTHOTO U3JTyYEHUS C MOKA3aTeNsIMU CPEIbI.

UK-cnexkrpockonus (MK). Buasl konebanuii. Jueprust kojiebaTeIbHO-BpAIATEIbHBIX YPOBHEH.
Mopnens rapmoHudeckoro ocuusuisitopa. IlpaBuno orOopa. CuioBas MOCTOSIHHasE MOJIEKYJIBI.

WHTEeHCUBHOCTh TOJOC KoJeOaTeNbHBIX CHEeKTpoB. COCTaBHbIE U PAa3HOCTHBIE YACTOTHI.
Hopmaneheie konebanusa. O6epronbl. Pezonanc ®depmu. Uucno konedaTeNbHBIX CTENEHEH
cBoOobl. biok-cxema K- ciekrpomeTpa. OcobeHHOCTH MHPPAKPACHBIX CIEKTPOB BaXKHEHIITNX
KJIACCOB OPTaHUYECKHX COeMHEHUN — mapa(uHbl, UKIoNapapuHbI, oJePHHBI, apoMaTHYeCKue
YTJIEBOJOPOBI, TETEPOATOMHBIE coenuHeHus. VneHTudukanys COeTMHEHUA M KaueCTBEHHBIN
aHanu3 cmeceil. KonmnuectBennslit ananu3. Ocod0eHHOCTH TpuMeHeHus 3akoHa byrepa-JlamGepra-
bepa B K- o6nactu.

Y® cnekrpockonus ONEKTPOHHBIE CTIEKTPhI TUIIBI 3JIEKTPOHHBIX EPEX010B. XpoMO(DOpbI

U UX CHEeKTpajibHas xapakrepuctuka. Crekrpoporomerpsl i YD. CTpyKTypHBIH aHATU3 110
cnektpam Y ® nornomenus. Y® crektpsl u sHepretuueckue xapakrepuctuku B3MO u HCMO.
[ToTeHnManbl MOHU3ALMU U DHEPTHS CPOJICTBA K AIEKTPOHY.

1.6. CnekTpocKkonusi 3JIeKTPOHHOT0 MapaMarHuTHOro pesonanca (JIIP).

[Ipupona mapamarseTusma. Tumbl paaukaaoB. OpOUTaTbHBIA W CIMHOBBIA MarHeTHU3M. g —
daktop. CHATHE OpOUTANTBHOTO BHIPOXKACHUSA. AHM30TponHs g — dakTopa. CimH-OpOUTAIIBHOE
B3auMojieiicTBUs. [lapamaruuTHbie YacTUIBl B MarHuTHOM noJie. YcimoBus DIIP. 3aceneHHOCTD
ypoBHell. ChuH-peleToyHass W CIUH-CIMHOBas penakcanus. TOYHOCTh, YYBCTBUTEIHHOCTH
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Merona. Illupuna cnekrpanbHoOil JuHUM B criektpe DIIP, nmpuunnsl ymupenus. CBepXTOHKaAs
ctpykrypa (CTC) B cnextpe DIIP. CTC oT 01HOTO ¥ HECKOJIIBKUX MapaMarHUTHBIX siziep. HYucio
KOMIIOHEHTOB ~ MYJIbTHIUIETOB, paclpeiesieHue HWHTeHcuBHOcTel. Bun cnexrpo  OIIP
OPOCTEHIIMX paAuKaioB. MpeHTHUKANMs mMapaMarHUTHBIX dYacTull 1o crekrpam OIIP.
Anuzotponubie 1 n3orponHsie kKoHcTauThl CTC. Ocobennoctu skcnepumenta JIIP, xapakrep
00pa31oB, ucronb3yembie pactBoputenu. [Ipmioxenue merona DIIP B xumuun. Mcnonp3oBanue
«CIUHOBBIX METOK.

1.7.CneKkTpoCKONnus sIePHOr0 MATHUTHOTO Pe30HAaHCA.

KBaHtoBO  MexaHuueckas MOJElb  H30JMPOBAHHOIO  MPOTOHA.  ODKCIEPHUMEHTAIbHOE
MOJATBEPK/IEHUE KBAHTOBAHUS YIJIOBOI'O MOMEHTA U YpaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCHUPOBAHHOM Cpelle M IPUHLHUIIBI yCTPOMCTBA
COBpeMEHHOTO0 criekTpomerpa SIMP. MaruutHbsle CBOMCTBA pa3/IMUHBIX AAep. UyBCTBUTEIBHOCTD
Merona. HaceneHHOcTh ypoBHeW. MHTEHCUBHOCTh CUTHAJIOB. BHYTpeHHHME U BHEIIHUE
crangaptsl. [lapameTpbl CIEKTPOB SAEPHOTO MATHUTHOT'O PE30HAHCA.

CnexkTpsl IPOTOHHOTO MAarHUTHOrO pe3oHaHca MoJieKkyd. KoHcTranTa skpaHupoBaHuUs sAapa.
[loHsiTHE XMMUYECKOTO CABUra B CIHEKTPax SAEPHOIO MAarHUTHOTO pe3oHaHca. EnuHMIbI
u3MepeHus. HTerpupoBaHne pe30HaHCHOI'O CHTHala. 3aBUCUMOCTbh PE30HAHCHOM 4acTOThI OT
CTPYKTYpbl. DakTOphl, ONpEAEIAIOIME IPOTOHHBIE  XMMHUYECKHE CABUIM.  MarHurtHas
aau3oTponusa. D(PPeKT aneKkTprudeckux nojei mossipueix rpymi. Crektpsl IMP saep yriiepona
W S7IEp CO 3HAUYEHHeM criuHa Gombiue Y5. [Tapamerpsl ciektpos IMP sinep °C.

CnuH-cniMHOBOE B3auMoOJelcTBHE. MyNbTUINIETHOCTh cUTHaANOB. [IpaBuia mHTEpnperannu
TOHKOM CTPYKTyphl crekTpa. Kiaccudukanus CnuH-CIIMHOBBIX B3aumMozeicTBuil. CruH-
CIIMHOBOE B3aMMOJIEUCTBUE U XUMUUECKOE CTPOCHHE.

Penakcanus sinep. IIpuHIMnbB onpeneneHns perakCalMOHHBIX XapaKTepUCTHK suep. CBs3b
penakcaluuu SAAep ¢ XUMHYECKMM CTPOCHMEM MOJEKYJ OPraHMYEeCKMX W HEOPraHWMYECKHUX
BemiectB. Cnektpockomnus AMP u ctpoeHne opraHu4eckix coeIMHEHHH.

1.8.CnexkTpockonusi 31eKTPOHHO-APAMATHUTHOI0 Pe30HaHCA.

1.9.CnekTpockonus siIepHOro KBaJpynoJbLHOr0 pe30HaHCA.

OceBoil kBazapymnoisb. KBagpynonpHbeli MOMEHT sjpa. B3aumopneicTBue 3apsioB, JUIOIEH U
KBaJpYINoJIed C IUIOTHOCTBIO OTPHULATENBHOrO 3apsaa. ['paAMeHT »IIEeKTPUYECKOro MOJIS.
AKcuanpHas CHUMMETpUS IOJIs, TapaMeTp acCUMMeETpuH. [IpuunHbI NOsIBIEHUS Ha sSApe aToMa
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  MOJSA. ODHEpPrus  B3aUMOJACHCTBUSA  DJIEKTPUYECKOIO
KBaJPyIOJIBHOTO MOMEHTA s/Ipa C AKCHAJIbHO CUMMETPHYHBIM IpagueHTOM. KBaapymnoibHbIE
YPOBHU 3HEpPruM, sHepruu mnepexoxaa. IlpaBuno ordopa. DHeprus B3aUMOJCIHCTBHS, 4acTOTa
nepexosa M NpaBWIO OTOOpa MNpU OTCYTCTBUM aKCHaIbHOM cummerpuu. OcobGeHHOCTH
skcnepumenta SKP. Mynstumnernocts crektpoB SAKP u sddexrsr ee oOycnaBnuparomiue.
Binustnue marautHoro nois Ha cnekTpsl. [Ipumenenne AKP B xumun.

1.10. Snepno - ¢usuyeckne Meroanl. Meroa sAAEpPHOro raMma-pe3oHaHca

(MeccOaypoBCKasi CHEKTPOCKOIHUS)

Henenue sinep. VICKycCTBEHHbIE M MPUPOJHBIE U30TONBI. PaguoakTUBHBIE U30TOMBI. YacTUIIbI
paauoakTuBHOTO pacnaza. [lonarue duryopectieHnuu u GocopecieHIn .



Merton simepHOro Tamma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOIHS) DHEPTUs MUCIyCKaeMbIX
ramMma-kBaHTOB. JlomjepoBCKui caBUT. OJHeprus otnayu. JlomiepoBckoe — yIIMpPEHHE.
Pacripenenenue sHepruv MCHOYLIEHHBIX W IOIVIOIIEHHBIX Y - KBAaHTOB. DHEPIUsl Y - KBAaHTOB
BbI3bIBAIONIAs Ilepexoa B obOpasue. BeposTHOCTh NepexoJoB M METOJ €€ IOBBILICHUS.
MeccbaypoBckuil criekTp. XUMHUECKUE CABUIU (LIEHTPOBBIE, LIEHTPOBbIE). KBajpynonbHble U
MarHuTHbIE B3auMonedcTBUs. llpumeHeHne MeccOaypOBCKOM CIEKTPOCKONMHU JUIsl PELIeHUs
XUMHYeCKHX 3a1a4. [IpuHumns! 1udpakmoHHON MeccOaypOBCKOW CIIEKTPOCKOIHUH. .
HelTpoHHO-aKTUBALlMOHHBIN aHAJINS .

DOHeprusi TEIJIOBBIX HEHTPOHOB. Bpemsi momypacmaza paanoakTUBHBIX 3JeMeHTOB. CrocoObl
akTuBalmu oOpasua. brok-cxema mnpubopa. JlocromHCTBA M HEJOCTAaTKH HEHTPOHHO-
aKTUBAIlMOHHOIO aHaju3a (YyBCTBUTEIBHOCTb, TOYHOCTb, BOCHPOM3BOAUMOCTH), Ilpenen
oOHapyxeHust »>neMeHToB. KonuuecTBeHHbIM aHanu3. CrocoObl 3TanoHupoBaHus. [Ipumepsl
aHaJM3a BEIECTB METOJJOM HEMTPOHHO-aKTUBALIMOHHOI'O aHaJIM3a.



4.3.1. Tlepeyenb NpaKTHYECKUX 3aHATHI

Ne | Nepaznenau HaumenoBanue TpynoemMkocTb OueHouHble dopmupye-
n/ TEMBI MIPAaKTUYECKUY 3aHATUI (vacer) cpencrsa MBbIE
n JUCITUTUIAHBI Bcero KOMITETEHIIN
4acoB | MPaKTH u
yeckas
MOATOT
OBKa
1. Knaccudukamms
(U3NIECKUX METOI0B
uccaenoBanus. Oo6mas
mrkana OMMU.
OcHOBHBIE TapaMeTphbI 1 1 Pemenue NJIK-2,2
cnektpoB  JIMP  Ha koHTposbHOU | UJIK-2,3
agpax  H u  3C 3aJ1a4u 1o
YcraHnoBneHue pacuuppoBke
CTPYKTYpBI coenu- CIIEKTPOB
HEHUU AMCIOIINX
SKBUBAJICHTHBIE  sJpa
1.1. CHGKTpO- METOJIOM
CKOITUA crektpockoruu  SAMP
SITIEPHOTO 1H.
MarHUTHOTO
[p€30HaHCa dakTopsl 2 2 VYcrHOE NJK-2,2
onpeestonne cobecenoBanue | UJIK-2,3
OCHOBHBIE
3aKOHOMEPHOCTHU
W3MEHEHUS
CHEKTPaTbHBIX
MapaMeTpoB B YCIOBUSX
WX HEAIKBUBAJIEHTHOCTH.
Cnekrtpockonusi  SIMP 2 2 Pemenue NJK-2,2
C-13, xak OCHOBHOM koHTponpHON | MJIK-2,3
METOJl  yCTaHOBJICHUS 3a/1a4u 10
CTPYKTYPBl ~ CJIOXKHBIX pacmmuppoBke
OpTraHUYECKUX CIIEKTPOB
COCTUHEHUN
1.3. Cnekrpo- OCHOBHEBIE 1 1 Pemenue NJK-2,2
CKONHS DIICK- 3aKOHOMEPHOCTHU KOHTPOJIbHOU NJK-2,3
TPOHHO- W3MEHEHUs MapaMeTpoB Bajaun
rmapamar- CIIEKTPOB OI1P.
HUTHOTO PE30- DakTopbl 170.4
HaHca. oTpeesIoNe
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1.4.1 Merton
S7ICPHOTO raMMa-
pe3oHaHca
MeccOaypoBcKast
CIIEKTPOCKOIIHS )

OcHoBHbIE
3aKOHOMEPHOCTHU
W3MEHEHUS MapaMeTpoOB
CHEKTPOB SJAEPHOTO
raMma-pe3oHaHca.
DakTopbl
OTIpEICTISIONINE X
W3MEHEHUS

Pemenue
pacyeTHBIX
3a71a4

WJIK-2,2
WJIK-2,3

1.4.2
Helitponno-
AKTUBAITMOHHBIN
AHATIN3

OcCHOBHbIE PUHIIUIIBI U
OCOOCHHOCTH  METOoJa
SIIEPHOTO ramMma-
pe3oHaHca u
HEUTPOHHO-
AKTUBAIIHOHHOTO
METO/1a.

Pemenue
pacyeTHBIX
3a1a4

WJIK-2,2
WJIK-2,3

15
Ontuyeckue
METOIBI
AHaIM3a.

Bust KoJIeOaHMiA.
DHeprus KoyiedaTebHO-
BpaIlaTeIbHBIX
YPOBHEH. Mogenn
FapMOHHYECKOI'0
ocrmsitopa. [IpaBuio
otOopa. Cunoas
MOCTOSIHHASI MOJICKYJIBI.

'YcTHOE
cobeceroBanue

1.5.1 K-
CTIEKTPOCKOIIHS
(UK).

HNHTEHCUBHOCTB MOJIOC
KoJe0aTenbHbIX
cnekTpoB. CocTaBHbBIE U
Pa3HOCTHBIE YaCTOTHI.
Hopmaibnslie
konebanus. OOepTOHBI.
Pesonanc ®epmu.
Yucno konedaTeabHbIX
CTEIeHEer CBOOOIbI

NJAK-2,2
NAK-2,3

brnok-cxema HK-
CIIEKTPOMETPA.
OcobenHoctu
MH(PaKPaCHBIX
CIIEKTPOB
BOKHENIIUX
KIIaCCOB
OpPTaHHYECKUX
COCTUHEHUN-
napaduH#l,
nuKiIonapapuHsl,
one(rHBI,

'YcTHOE
cobecenoBanme

Pemenne
KOHTPOJIBHOU

3a7a4H I10

WJIK-2,2
WJIK-2,3
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apoMaTH4ECKHe
COEIUHEHMS,
reTepoaTOMHbIE
COEIMHEHUS.

pacugpoBke
CIIEKTPOB

Nnentudukanus
COCTUHEHUN u
KaueCTBECHHBIN
aHaJIu3 cMeceii.
KonnuecTBeHHBIN
aHaIu3.
OcobeHHOCTH
MIPUMCHCHHSI 3aKOHA
Byrepa-Jlambepra-
bepa B MK-o6mactu
JUINH BOJIH.

WJIK-2,2
WJIK-2,3

15.2
CriekTpockonus
KOMOWHAIIMOH-
HOTO PaCCEsTHUS
KP).

MexaHu3m
paccesHUsI  CBeTa.
Bzanmocs3b
MOJISIPU3YEMOCTH U
JIHATOJILHOIO
MOMEHTA.
OcobeHHOCTH
TEXHUKH
CHEKTPOCKOIUHU
KOMOMHAIIMOHHOTO
paccesiHusl.
[Ipumenenne KPC B
CTPYKTYPHOM
aHaIMu3e.
Bzanmocssa3s UK- n
KP-cnektpos.

'YcTHOE
cobeceroBanue

Pemenne
KOHTPOJIBHOU
3aJa4uu 1o
pacumdpoBke
CIIEKTPOB

1.53VOD
CIIEKTPOCKOTHS

DIEKTPOHHBIE
CIIEKTPBI. Tunet
AEKTPOHHBIX
MEepPEeX0/I0B.
Xpomoopsl U uX
CIEKTpaJIbHAs
XapaKTEepUCTHKA.
CriekTpooTOMETPHI
Y®. CrpyKrypHbIil
aHaJIu3 MO CHEKTpam
Y@ nornomeHus.

WJIK-2,2
WJIK-2,3

Hounzamma artomMoB u

MOJIEKYJL.
IloTeHunannHbIE

Pemenne
KOHTPOJIBHOU

3a7a4H I10

WJIK-2,2
WJIK-2,3
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1.6 Macc-
CIIEKTPOMET-PHSI.

KpUBBIE TUISL
JIByXaTOMHBIX MOJIEKYJI
U HUX  HOHOB B
pa3IMYHbIX
3JEKTPOHHBIX
COCTOSIHUSIX.
MonekynspHbie u
OCKOJIOYHBIE VOHBI.
[IeperpynnupoBouHbie
HOHBI.

pacugpoBke
CIIEKTPOB

'YctHOE
cobeceroBanHne

'YcTHOE
cobecenoBanme

[TpunnunuansHas
cxema Macc-
criektpometpa. Cucrema
HaITyCKa. Metonanl
HOHH3AINH.
ONEKTPOHHBIN yaap.
CeueHre  HOHH3AIUM.
Kpussie AKTUBHOCTH
HOHU3AINH. Cxema
HOHHOTO HCTOYHUKA.
dorononuzanus.
HNonuzanus
HEOAHOPOAHBIM
AIEKTPUUYECKUM TOJIEM.
Xnmuueckas
HOHHU3AIUS.

Ocobennoctu
BPEMSITIPOJIIETHOTO U
KBaJIPyTMOJIBHOTO Macc-
CHEKTPOMETpA.
Paspermenne mpudopa.
Macc-cnekrp.
Onpenenenue
MOJICKYJISIPHBIX Macc.
BrisiBnenue nuka
MOJICKYJISIPHOTO HOHA.
[IpumeHeHnue macc-
CHIEKTPOMETPHH.

Pemenne
KOHTPOJIBHOU
3aJa4uu 1o
pacumdpoBke
CIIEKTPOB

Macc-
CHEKTPOMETpHUUECKast
ueHTADUKATAS
BEIIECTB.
3aKOHOMEPHOCTH
(dbparmeHTaun
MOJICKYJISIPHBIX HOHOB.

Pewenne
KOHTPOJIBHOU
3a/1a4y 10
pacmudpoBke
CIEKTPOB

WJIK-2,2
WJIK-2,3
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[IeperpynnupoBku.
MeracTabuiabHbBIE
HMOHBI, UX 3HAUCHUE JIJIS
UICHTH(PUKAIIH.
Bansane n3otonos Ha
XapakTep macc-
CIIEKTPOB, UX POJIb B
OTHECCHUH (pParMeHTOB

Onpenenenue 3HEPrUu
paspsiBa
CBA3M MW MNOTCHIHAJIIOB

XUMHUYECKON

HOHU3ALIMH. HNonno-
IIUKJIOTPOHHBIN
pEe30HaHC, 0011aCcThb
MPUMEHEHHUS.

'YcTHOE
cobecenoBanme

4.3.2 IlepevyeHb TeM (BOMPOCOB), BLIHOCHMBIX Ha CAMOCTOAITE/ILHOE H3yYeHHe
CaMOCTOSITE/IbHOI Pa0doOThI CTYIEHTOB

No Tema Bun Raianue’ Pexomennyemas NJK
n/n CaMOCTOSITEIILHOM UTepaTypa’
paboThI
1. | Cnekrpockomnus SA€pHOro Pa6ora a 1-8 1,2,4 (ocH.)
MarHUTHOTO pe30HaHCa JTUTEPATypPOH 1
nn
2. | Crektpockomus Pabora a 9,10 1,4 (ocH.)
AIIEKTPOHHOTO- JTUTEpPaTypoil u
MapaMarHuTHOTO pe3oHanca | MU
3. | CriekTpocKoIus SIepHOTO Pa6ora a 11 1 (ocH.) VK2 2
KBaJIPYIIOJILHOTO PE30HAHCa | JIUTEPaTypor U AK-2,
nn
NJIK-2,3
4. | SImepHO-TaMMa pe30HaHC Pa6ota a 12 1 (och.), 1
(Mecc-06aypoBckas JTUTEPATYPOH U (mom.)
CIEKTPOCKOIIHS ) nmn
5. | HeifrporHo-aktuBanmonueiii | Pabora a 13 1,3 (ocH.)
aHaus. JUTEPATYpPOU U
nn
6. | UK-cekTpockomus Pabora a 14,15 1,3,4 (ocH.),
JUTEPATypOU U
%041 1 (]101'[.)
7. | KP-cnekrpockomnus Pa6ota a 16,17 1,3,4 (ocH.),
JUTEPaTypoOu U
%041 1 (I[OH.)
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8. Y®-cnekrpockonus Pabora a 18,19 1,3,4 (ocH.),
JIUTEPATypOu 1

%041 1 (I[OH.)

9. | Macc-cniekTpoMeTpust Pabora a 20,21 1,3,4 (ocH.),
JIUTEPATypoOu 1
%041 1 (I[OH.)

Bcero uacos

! Hymeparnus cootBercTByeT IlpHnoxenuto 1.

2 Hymepariyst COOTBETCTBYET CIUCKY IPUBEACHHOM JIMTEpaTyphl (OCH. — OCHOBHAS, JIOTI. —
JTOTIOJIHATEIIbHAS ).

5. Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTiedeHne JUCITUIINHBI:

OnexkTpoHHas WH(POPMAMOHHO-00pa30BaTeIbHAs Cpella YHHBEPCHTETa 00eCreunBaeT
JOCTYIl K BJIEKTPOHHBIM Y4E€OHBIM M3JaHUSM M 3JIEKTPOHHBIM OOpa30BaTENIbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBL.

IIpu ucnonp3oBaHuU B 00pa30BaTEIbLHOM IpOILecce MEeYaTHBIX W3JaHUNi OMOIMOTEeUHBIN
($oH1 YKOMIIJIEKTOBAH MEeYaTHBIMU 3/1aHUsMU U3 pacueTa He MeHee 0,25 sKk3eMIusipa Kaxa0ro us3
U3JaHUH, yKa3aHHBIX B paboueil mporpaMMe AUCHUIUIMHBI, HA OJHOTO 00YyYarolerocst u3 yucia
JIML, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCLUILINHY.

OOyuaronmmcst ob6ecrevyeH 10CTyN K COBPEMEHHBIM NMPpo(ecCHOHANBHBIM 06a3aM JTaHHBIX
¥ MTHPOPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

a) (enepanbHble 3aKOHBI 1 HOPMATHUBHbBIE TIOKYMEHTHI (MpY HAJIMYMM) HET

0) ocCHOBHas TUTEpaTypa
1. I0.A. Tleatun, I''M. Kypaminaa OCHOBBI MOJIEKYJISIPHOM CIIEKTPOCKOTHHU. YueO.
nocodue M.: Mup. 2008.

2. J.®. Kymnapes, A.I'. [Ipoiinakos, A.JI. bucukano KonuuecTBeHHas CIEKTPOCKOMIHS
SIMP MHOTOKOMIOHEHTHBIX CHCTEM NMPUPOJIHOTO MPOUCXOXKICHUS. YueOHoe nocodue. MpKkyTck:
Nzn-Bo UT'Y. 2013.

3. [IpakTukym no ¢pusznueckoit xumuu. Ouzndeckre METObI UCCIIETOBAaHUS. Yueo.
nocobue/ moxa pea. M.SI. MenbaukoBa u ap. — M.: Axkagemus. 2014\

4, 3. [lpeu, ®. bronbeman, K. Abdonasrep OnpeneneHue CTpoeHUsS OPraHUIECKUX
coenuHeHU. TabIuIbl CIEKTPANBbHBIX JAaHHBIX: M.: MEPm200@ oy

B) JIOTIOJTHUTENILHAS TUTEpaTypa ' ¢ _ i
1. ®usHyeCcKHe METOBl HCCICHOBAHMS HEOPTaHMYECKHX BellecTB: Yue6. mocooue/ T.T.
bamnuesa [u ap.]; pen. A.b. Hukonbckuii.-M. : Axanemus, 2006.

r) mporpaMMHoe obOecrieuenre nporpamMmmel ACD LAB, Mestrec amst MojenupoBaHus CIIEKTPOB,
MOJYYECHHBIX Pa3IUYHBIMU (PU3UUYECKUMHU METOJIaMH aHAIIN3A.
1) 6a3bl TaHHBIX, MHPOPMAITMOHHO-CIIPABOYHBIC U IIOMCKOBBIC CHCTEMBI

HNHTEpHET-UCTOYHUKMU:

http:/library.books27x7.com
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http://www2.viniti.ru
http://elibrary. ru
https://www.reaxys.com
http://www.info.reaxys.com
http://www.Lbz.ru

6.MaTtepuajibHO-TeXHHYECKOE oDecredeHne.
OobopynoBanue:
CriektpomeTp simepHoro-MarautHoro pesonanca VXR-500S «Variany cHaOKeHHBIN JaTYrKaMu
JUTSL PETHCTPAIIMH BCEX MAaTHUTHO-aKTUBHBIX siep. [lakeT mporpamm st MOJICTHPOBAHUS
cnexkTpoB SIMP u pacuera cTpyKTypHBIX (hopmyi.

Marepuanbl: HabOp CTaHJApTHBIX OOpa3LOB JUIsl HAOMIOACHUS SABJICHUS SIAEPHOrO-
MarHUTHOTO PE30HAHCA U XMMHUUYECKOH MOJISIPU3AIMH SIEP.

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B nmponecce M3ydCHHA AUCHUIUIMHBI MCIIOJIB3YIOTCA KaK TpaAWIIUOHHBIC, TaK U
WHHOBAIIUOHHBIC TCXHOJIOTMH, AKTHUBHBIC MW HWHTCPAKTHBHBLIC MCTOABI U q)OpMI)I 06y‘-I€HI/I$II
TEXHOJIOTHS OOBSICHUTEIHbHO-UIUTIOCTPATUBHOTO OOBSICHEHHH € JJIEMEHTaMH MPOOJIEMHOTO
HU3JI0XKECHUA, TCXHOJIOI'UA HpO(beCCI/IOHa.HI)HO-OpI/IeHTI/IpOBaHHOFO O6y‘~I€HI/I$I, JICKIIUH,
OOBSCHUTENBHO-WIUTIOCTPATUBHBIIL ~ METOA C  dJJEMEHTaMH  MNPOOJIEMHOTO  M3JI0XKEHHS,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYaIlUH, peIlIeHHe CUTYallMOHHBIX 3a/1a4.

8. Ounenounsie cpeacraa (OC):
8.1. . OueHouHbIe CpeCTBA Ui BXOAHOIO KOHTPOJIS - HE MPETyCMOTPEHbBI
8.2. OneHouHblE CpelcTBa TEKYIIEr0 KOHTPOJS: TECThl C OTKPBITBIMU BOIPOCAMU,
IIPOrpaMMHUpPYEMBIE OIPOCHI Ha JEKIMIX, KOHTPOJBHBIE 3a/Jaud JUI CAMOIIPOBEPKHU. PEIICHHE
3a/1a4 10 KOHKPETHBIM CIIEKTpaM, MOJYyYEHHBIMU PA3INYHBIMU (PU3MUECKUMU METOJaMH aHATIN3a
C YCTaHOBJICHHEM COCTaBa, CTPOCHMSI U CTPYKTYpPbl HEU3BECTHOI'O COEIMHEHHsI, KOHTPOJIbHBIC
pabotbl. Ha3HaueHHe OIIEHOUYHBIX CPEJICTB - BBISIBUTH CPOPMHUPOBAHHOCTH KomneTeHuii — M/1K-
2,2 ; UIK-2,3
83. CeMuHapckue 3aHsATHs
Cemunap 1
Ycemanoenenue cocmasa u cmpoenusi coeounenutl memooamu s10epHoti CNeKmpoCKOnUU.
1. OcnoBuble napametpsl ciekTpoB SIMP Ha aapax H-1 u C-13. YcraHoBieHue CTPYKTYpbI
COCTMHEHU I MMEIONNX SKBUBAJIICHTHBIE Si7[pa METOZ0M criekTpockornuu SIMP H-1
Pewenue 3a0au
2. @DakTopbl, ONpEAENSAIONINEe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHUS CIEKTPaJIbHBIX
[IapaMeTPOB B YCIOBUSAX UX HEIKBUBAJIEHTHOCTH.
Pewenue 3a0au
3. OcHOBHbBIE 3aKOHOMEpPHOCTH H3MEHEHHUs mnapameTrpoB crektpoB OIIP. dakropsl ux
OIpeCIAIOINe
Pewenue 3a0au
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4. Cnexrpockonusi AMP C-13, kak OCHOBHOW METOJl YCTAHOBJICHUSI CTPYKTYPhI CIOKHBIX
OPraHUYECKUX COCTUHEHUIN
Pewenue 3a0au

5. OcHOBHbBIE 3aKOHOMEPHOCTH HM3MEHEHHSI IapaMeTpPOB CIIEKTPOB SJIEPHOTO TaMma-

pe3oHanca. PakToOPbl, ONMPEEIAIONINE UX U3MEHEHHUS.
Pewenue 3a0au

6. OCHOBHBIE IPUHIIUIIBI U OCOOEHHOCTH METO/Ia SJEPHOTO raMMa-pe30HaHca U HEUTPOHHO-
AKTHBALlMOHHOTO METO/A.
Pewenue 3a0au

Cemunap 2

Onmuueckue memoowl

1. Buner xonebanuii. OHeprus KoyieOaTelbHO-BpalIaTebHBIX  YpOBHEW. Mojens
rapMoHu4eckoro ocumuisitopa. [Ipasuino or6opa. CuiioBasi HOCTOSTHHAS MOJIEKYJIBL.

2. VIHTEHCHUBHOCTH MOJIOC KOJIeOATeNbHbIX CIEeKTpoB. COCTaBHbIE U PA3HOCTHBIE YACTOTHI.
Hopmanbusie konebanusa. O6eptonsl. Pezonanc ®epmu. Yncno konedaTeabHbIX CTENEHEH
cBOOONEL.

3. bmok-cxema UK- cnextpomerpa. OcoOeHHOCTH MH(PAKPACHBIX CIEKTPOB BAKHEHIINX
KJIACCOB OpPraHWYECKHX COCIUHEHMH - TapauHbl, IUKIONapa@uHbl, OJe(HHEI,
apoMaTHYECKHE COEIMHEHUS, T€TEPOATOMHbIE COEMHEHHUS.

4. . Vnentudukanus COCAMHCHUN M KAdeCTBEHHBIM aHaim3 cMeced. KomamdecTBEeHHBIH
ananu3. OcoOeHHOCTH pUMeHeHus 3akoHa byrepa-0Jlam6epra-bepa B UK-o6nactu anun
BOJIH.

5. MexanusM paccesiHusI cBeTa. B3anMOCBS3b MOJMSPU3YEMOCTH U JUIOJIBHOTO MOMEHTA.
OCOOEHHOCTH TEXHHMKHM CHEKTPOCKOIIMM KOMOWHAIIMOHHOTO paccesHus. [IpuMeneHue
KPC B cTpykTypHOM aHanuse. Bzanmocssasp UK- n KP-criektpos.

6. DnexTpoHHBIE CTIEKTPHI. THITBI 2JIEKTPOHHBIX TIEPEX010B. XpOMOGDOPHI U UX CIIEKTpaTIbHAs
xapaktepuctuka. Cnekrpoporomerpbl Y®. CTpyKTypHBIM aHanu3 mo crnekrpam Y@
MOTJIOLICHMS.

Pewenue 3a0au
Cemunap 3

Macc-cnekmpomempus

1. Wonwmzamus atoMoB U MoJeKyll. [loTeHInaNbHbIe KPUBBIE ISl IBYXaTOMHBIX MOJIEKYN U
WX MOHOB B PA3JIMYHBIX AJICKTPOHHBIX COCTOSIHUSAX. MOJIEKYJISIpHBIE M OCKOJIOYHBIC NOHBI.
[TeperpynmupoBOYHBIE HOHBI.

2. TlpuamunumanbHas cxeMa macc-criekrpoMerpa. Crucrema Hamycka. MeToIbI MOHH3AIIHH.
OnekTpoHHb ynap. Ceuenne uonHm3anuu. KpuBble akTMBHOCTH HMOHM3anuu. Cxema
MOHHOTO HcTOyHUKa. DoTomoHu3anus. MoHu3anus HEOAHOPOAHBIM AJIEKTPUUYECKUM
nosieM. XUMHYECKasi MOHU3ALIMSL.

3. OcobeHHOCTH BPEMSIIPOJIETHOTO M KBaJpPYMOJIHLHOTO Macc-crekTpoMerpa. Paspemienue
npubopa. Macc-cnektp. OrmpenereHne MOIEKYISIPHBIX Macc. DBplsgBleHHe mMHKa
MOJIEKYJIIpHOTO MOHa. [I[puMeHeHne Macc-ClieKTpOMETPHUH.

4. Macc-cnekTpoMeTprueckas UACHTH(UKAINS BEIIECTB. 3aKOHOMEPHOCTH (hparMeHTaIuu
MOJIEKYJISIpHBIX HMOHOB. IleperpynnupoBku. MertacTaOuibHbIE MOHBI, UX 3HAYEHUE JUIS
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uacHTH(GHUKAIMK. BiusHre H30TOMOB HAa XapaKTep Macc-CIEKTPOB, X POJIb B OTHECEHUHU
(dparmMeHTOB.
5. OmpeneneHue dHEPTUH pa3pbiBa XUMHUYECKOHN CBSI3H U MOTEHIIMAIOB HOHM3aIK. MoHHO-
[IUKIIOTPOHHBIN pe30HaHC, 00JIaCTh MPUMEHEHHUS.
Pewenue 3a0au

11.2. KouTpoJibHbIE BONPOCHI IJIA CAMOINIPOBEPKH.
Obwue 6onpocwi

1. KaKI/Ie HpI/IBHaKI/I II0OJIOKCHBI B OCHOBy JCJIICHUA IIKAJIbI BJICKTpOMaFHI/ITHI)IX BOJIH Ha
JIMAIa30HbI u KAaKOBbI 0COOEHHOCTH OIITHYECKOTO nuarasona?
2. Kak cBs13aHO BOJIHOBOE YUCIIO C JJIUHOMN BOJHBI?

) v = XA 2 Av = -AMA2; 3) v = ¢ 4 v = 1.
3. Hanbonbmas sneprus Tpedyercs:

1) st BO30YKACHHS SJICKTPOHOB;

2) nnst BO30Y)KACHHUS KOJICOaHU aTOMOB B MOJIEKYJIE;
3) A BO30YyKIAEHMsI BpPALLIEHU MOJIEKYIIbL;

4) nnst nepeoprueHTallUU CIIMHOB SJIEP.

4. KakoBO COOTHOIIEHHE MEXIy SHEprusiMu 3JeKTpoHHbIX Ee, konebarensHbix Ev n
BpalatenbHbIX Er cocTosiHMi MOneKybl?

1) Ee > Ev > Er ; 2) Eb > Er > Ee ; 3) Er > Ee > Ev ; 4) Er > Ev > Ee.
5. Ilpu paccMOTpeHHH CHEKTPOB KaKOTro THUIlAa HEOOXOAMMO YYUTHIBaTh MpuHIMI DpaHka-
Kongona? 1) UK-. 2) Bpamarensubix. 3) KP-. 4) anekTpoHHBIX.

6. B kakux oOmacTsax CIICKTpPa Ha6J'IIOI[aI-OTC$I 3JICKTpOHHO-KOJ'IC6aTeJ'ILHO'BpaH_[aTeJ'IBHBIe,
KOJ'IC68.TCJ'IBHO'BpaH_IaTCJ'IBHBIe " BpallaTCJIbHBIC CHCKTpLI?

7. B xakux o0nacTax CHEeKTpa NpPOSBISIOTCS MEpPeXOoAbl MEXIY 3SJIEKTPOHHBIMHU,
KoJieOaTeIbHBIMU U BpallaTeIbHbIMU COCTOsIHUAME Mouiekyn? 1) KonebarenpHbie - B MK-
obOnactu, BpamiatenbHble - B Y®-0051aCTH, SJIEKTPOHHBIE - B MHUKPOBOJHOBOH. 2)
KonebarenbHbie - B MUKPOBOJTHOBOM, 3JIEKTpOHHBIE - B Y D-00/1acTh, BpamareabHble — B
HK-obnactu. 3) Konebarenpusie - B MK-o0nactu, BpamarenbHble - B MHKPOBOJIHOBOM,
anekTpoHHble —B Y d-obnactu. 4) KonebarensHbie - B YD-06nactu, snekrponnsie - B MK-
o0racTu, BpalmaTeibHbIE - B MUKPOBOJIHOBOM.

8. Mertoasl aHaJIn3a, OCHOBAHHBLIC Ha HU3MCPCHUH TIOTJIOIICHHOI'O o6pa3u0M CBCTa,
Ha3bIBAKOTCA:

1) panunomerpueii; 2) abcopbumomerpueii; 3) GroopuMeTpuei;

4) TypOuauMETpHUECHi.

Konebamenvnas CneKkmpoCcKonus
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1. KonebaTenpHbIC CIIEKTPHI BOZHUKAIOT MPU B3aMMOJICHCTBUH BEIICCTRA!
1) c ramma-u3nydeHuem 2) ¢ BUAUMBIM CBETOM; 3) C paIuOBOTHAMH
4)c UK-uznyuyenuem; S)c Y O-uznyueHuem

2. NHdpakpacHbIM CHEKTPaM MOTJIOUICHUS COOTBETCTBYIOT:

1) QJICKTPOHHLBIC IIEPCXOJAbl U3 OCHOBHOI'O B B036Y)KI[€HHOG COCTOAHUCE,
2) KoJieOaTeIbHEIE MEPEXoabl U3 OCHOBHOI'O B B036Y)K,Z[CHHOC COCTOSIHHC,
3) SJICKTPOHHBIC IIEPEXOABI U3 B036Y)KI[€HHOFO B OCHOBHO€ COCTOSIHUC,
4) BpamaTCIbHbIC IIEPEXOJBI U3 OCHOBHOI'O B B036Y)KI[€HHOC COCTOsAHHUC.

3.YacroTra BaJIEHTHBIX KOJICOAHUMN:

1) Oompmie uem wdacrora naedOpMAIMOHHBIX KoJNeOaHWH 2) MEHbIIE YeM YacToTa
nedhopMaIMOHHBIX KoJieOanuii 3) OoJbIe 4YeM 4acToTa AeGOopMaIMOHHBIX KOJeOaHUl OTHOM
U TO¥ YK€ TPYIIIBI MOJICKYJIbI 4) MEHBIIIE YEM 4acTOTa JeOPMAIMOHHBIX KOJICOaHUI OHOM 1
TOM K€ TPYIITBI MOJIEKYJIBL.

4. KOM6I/IHaI_[I/IOHHbIM pacCCaIHUEM HA3bIBACTCA paCCCAHNUC CBCTA!

1) 6e3 u3MeHeHHs YacTOThI; 2) C YBEIMYCHUEM YacTOThI; 3) C YMEHBIICHHEM YacTOThl; 4) ¢
W3MCHEHUEM YaCTOTEHI.

5. Kakue xonebanus mosexynsl CO2 nposiBnsitorest B UK-cnextpe, a kakue B KP-criekrpe?

1) IlonHocummeTpuyHOe BajieHTHOe Kojebanue vi aktuBHo B KP-cnektpe, a
nepopMalmoHHOe V2 " aHTUCUMMETPUYHOE V3 B HK-cnextpe.
2) Bce komebanmst vi, vz u vz aktuBibl B HK- u  KP-cmektpax.
3) IlonHocuMMmeTpuuyHOE BalleHTHOEe Koiebanume vi aktuBHOo B MK-cmektpe, a
nedopMallnoOHHOE V2 U AHTUCUMMETPUYHOE V3 B KP-cnextpe.
4) Bce konebanusa vy, Vv2 W vz axkTuBHl Toibko B MK-cmekrpe.
6. CKOJIBKO TOCTYNAaTeNbHbIX, BpAIAaTENbHBIX U KOJIEOATENbHBIX CTENeHEeW CBOOOIBI Y

TETpadAPUUIECKON MOJIEKYJTbI CH4 ?
1) TlocrymarempHbIx — 3, BpamaredbHIXx — 3, KojeOarempHBIX — 9.
2) TIlocrymarenpHBIX — 3, Bpam@arenbHeIXx — 2, KkojeOarempHhIx —  10.
3) [TIlocrymatenmpHBIX — 3, BpamareapHbIX — 3, KoJiebaTeNbHBIX — 3.
4) TlocrymarenbHbIX — 3, BpamarelbHbIX — 3, KojebaTenpHBIX — 5.

7. CKONIBKO TOCTYNAaTeJIbHBIX, BpAIIATEIbHBIX M KOJeOaTelIbHbIX CTENeHel CBOOOIBI Yy
nuHeHoi Mostekynsl HCN u yrioBoit — H20? OquHakoBO S y HUX YMCJIO OCHOBHBIX 4acTOT
KoJIeOaHun?

8. Ykaxute XapakTepHble 0COOeHHOCTH KosebarenbHbIX cnekTpoB (MK- um KP-) npu-
BEJICHHBIX HMKE MOJIEKYII:

1) Cl; 2) HCI ; 3) CO ; 4) CF2=CHy> ( TonbKO BaJCHTHBIE KOJCOAHUS TBOWHOM CBSI3H ); D)
CH3CH=CHCH3 (Tonpko BaJeHTHBIC KOJICOAHUS JTBOMHOM CBSI3H ).

9. OTnUYaroTCs U YHEPTUHU AUCCOLMAIINKI H30TOITHBIX MOJIeKyI, HanpuMep Hz u D2?

1) DOHepruun aucconuany OAUHAKOBBI.
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2) Ha Bompoc OTBETUTH HEJb34, TaK KaK HE IPUBEJIEHBI JaHHBIE 00 UX YacToTax KosjeOaHuil u
AQHTapPMOHUYHOCTH.

3) Dueprus auccounarnyu y D2 6onbie, uem y Ho.

4) Dueprus guccormarnmu y Hy Gombine, yem y Do, 10. IposBrsitorcs mu (aKTUBHBI JTH)
KoJIeOaHus MONAPHBIX AByXaToMHBIX Moseky:n (Hampumep HCl) B UK-criekTpax u criekrpax
KP?

1) IlposBusarorcs tonbko B MK-cmektpax. 2) IlposiBistores Tompko B KP-cmektpax. 3)
[Tposisnstores B UK-cniekrpax u B ciektpax KP. 4) He nposisnsitorest au B UK-cniekTpax, Hu
B criekTpax KP.

11. Ilpenckaxure Bun xosedatenbHbx crekTpoB ( MK- u KP-criekTpoB ) myis nuHEHHOM
MOJIEKYJIbI IMOKCH/IA YTJIEPO/1a U YKAXKUTE TUITBI KOJIEOAaHUM ISl TaHHON MOJICKYJIBI.

12. Kakue n3mMeHeHus pou30uIyT B HH(PPAKpaCHOM CHEKTPE MOIVIOIIEHUS U30IPOIUIOBOIO
CIHpPTA MOCIE ero 00pabOTKU XJIOPUCTHIM OCH30MIIOM ?

13. Kakue u3mMeHeHus Mpou30uayT B HH(PpaKpaCHOM CHEKTPE MOIJIOMICHUS N30MPOIUIOBOTO
CIUpTa Mmocie ero 00paboTKH XJIOPUCTHIM allETUIOM?

14. Kakue OCHOBHBIE HM3MEHEHHS MPOHM30UIYT B HMH(pPAKpaCHOM CIEKTpPE MOTJIOMICHUS
[IUKJIOTICHTAHOHA TOCIIe €ro 00padOTKHU ITUIICHIIIMKOJIEM B KUCIION cpee?

15. Kakue xapakTepHbIe pa3Iiuusi MOXKHO OXKHJIATh B HHPPAKPACHOM CIIEKTPE MOTIIOMIEHUS

s chaenyromux coenunennii: : a) CHsCH2CH2NH., (CH3)2>CHNH2 u (CH3)3N 6) (CH3)2CH—
O-CH(CH3), (CH3)3C-O-CH2CHs u (CH3)3C-O-H B) (CH3).CH-OH u (CHz),CH-O-
CH(CHa)2

r) CH=CCH.CH2CHs, CH3C=CCH2CHs3 u CH=CCH(CH3) nx) CH3CH=CHCHs,
CH2=C(CHz)2, CH>=CHCH2CHz u (CH3)2C=C(CHz)2 €) aumponuiamMuH, aHWIHH |
TpU(PEHUIAMUH.

16. B UK-cnektpe monexynsl CS2 Habm01at0TCs ABE OCHOBHBIE YacTOThI ITpH 399 u 1552 cm™
! a B KP-cextpe — onHa mpu 671 cM . Ha OCHOBaHWMH 3THX JIaHHEIX YKaXKHTE, KaKOBA
TEOMETPHUsI MOJIEKYJIbI Cepoyriepoaa U Kakue Kojebanus mpossisitores ( akTuBHbI ) B K-
CIIEKTpE.

17. Monekyna ameTuieHa B OCHOBHOM COCTOSSHUM HMEET JIMHEWHOE CTpPOEHHE, a B
BO30Y>KJICHHOM COCTOSIHUHM TIPUHUMAET He JIMHEHHYI0 TpaHCc-KOHuUrypauo. OIuHaKOBO JI1
YHCII0 OCHOBHBIX 4acToT Kosie0aHui ITHUX JIBYX COCTOSIHUI?
18. B undpakpacHOM cCrieKTpe MOTIOMECHUS (2-0KCUITHI )-IIUKIIOTICHTaIUCHA, TTIOTyIYEHHOM B
TOHKOM CJIO€, IMEETCS IMPOKas TOI0ca MOTIommeHHs B 06mactu 3600-3100 ey L. [Tpu 3ammcn
criektpa B pazbaBieHHoM ( 0,01 M ) pacTBope B UYETHIPEXXJIOPUCTOM YTJIEPOJIEC HIUPOKas
T0JI0Ca MCUe3aeT ¥ BMECTO Hee TOSBIAETCS y3Kuil muk 1pu 3600 cvmt. OObacHUTE TaHHBIE
pa3nn4usi B MHPPAKPACHBIX CIEKTPaxX MOTJIOIIEHHS.

19. Mornekyna aneTuieHa B OCHOBHOM COCTOSIHUM UMEET JIMHEHHOE CTPOEHHE, a B BO30YKIEHHOM
COCTOSIHUU TIPUHMMAET HENHMHEHHYI0 TpaHc-KoHurypamnuo. OJHMHAKOBO JH YHCIO OCHOBHBIX
YaCcTOT KOJICOAHUH 3TUX JABYX COCTOSTHUN?

20. MakcumyM nosiocsl norsomenuss OH-rpynmnst o-autpodenona B UK-criekrpe, noaydeHHOM B
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tabnerke KBr nnnm B pas6asnennom pactope CHCls, mmeeT oHy n Tyxke dactory — 3200 cm 2,
a B cilydae n-HUTPO(]eHoa YaCTOThl MAaKCUMyMa pa3Hble M paBHBI COOTBETCTBEHHO 3325 u 3530
cm L. Jlaiite oOBsacHenue.

aﬂeKMPOHHafl CNneKmpoCKonus

1. Cnexktpam morIoOmEHUsT B  ynbTpaduoneToBoil 00JacTH CIEKTpa COOTBETCTBYIOT:
1)  oNeKTpoHHBIE  TEpPEeXOAbl M3  OCHOBHOIO B BO30YXKICHHOE  COCTOSIHUE,
2)  komeOaTenbHBIE  MEPEXOAbl M3 ~ OCHOBHOTO B BO30YKICHHOE  COCTOSHHE;
3)  ONeKTpPOHHBIE  TEpeXoabl W3  BO30YKICHHOTO B OCHOBHOE  COCTOSIHHE;
4)  BpamaTeidbHbIE ~ HEpeXoAsl M3 OCHOBHOTO B BO30YXIEHHOE  COCTOSHHE.
2. DNeKTpOHHBIE MEPEeXOJbl B MOJEKYJaX IMPOSBISAIOTCS B YyIbTPApHUOIETOBOW M BUAMMOM
obnacTsx crextpa npumepro ot 100 1o 1000 am. Kakopa sHeprus sTux nepexonos B cM -2 1) 10
- 100; 2) 100 - 1000; 3) 10000 - 100000; 4) 10 - 100000.
3. DNEeKTPOHHBIC CTIEKTPHI BO3HUKAIOT npu B3aUMO/ICHCTBUN BEIIECTBA!
1) ¢ ravmma-uznmydyeHuem; 2) € BHIUMBIM  CBETOM; 3) C  PaJHOBOJHAMH;
4) ¢ UK-nznyuenuem; 5) ¢ YO-uznyuenuem. 4. Kakue 31eKTpOHHbBIE TIEPEXOABI 3aMPEIICHBI 110
cuHy: 1) CHHIJIET-CHHIJIETHBIC; 2) CHHIJICT-TPUIUICTHBIC; 3) TPUIUICT-TPUIUICTHBIC; 4) s
JIIEKTPOHHBIX HIepEX0/10B HET 3ampeTa o CIIHHY.
5. KakoBa MyInbTHIUIETHOCTD 3JEKTPOHHOTO COCTOSHUSI MOJIEKYJIbI, IPU KOTOPOM CITMHBI JIBYX
AIIEKTPOHOB napasuiesibHbI: 1) 1/2; 2) 1, 3) 2, 4) 3.
6. Cpeau npuBeIEHHBIX HIKE rpynn Haiaute aykcoxpomsl : 1) C=C-C=0 ; 2) C=C-C=C; 3) —
NH2 ; 4) C=C ; 5) C=0; 6) —-OH.

7. YBenuyeHue Lenu CONPSKEHUs! IIOJIMEHOB ITPUBOIUT B Y D-CIIEKTPE K:

1) 6aTOXpOMHOMY C/IBUTY M THIIOXpPOMHOMY 3(dekTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIEPXpPOMHOMY 3G deKTy; 3) TUIICOXPOMHOMY CABHUTY U TULIOXPOMHOMY 3 dexTy; 4)
TUIICOXPOMHOMY CABHTY U TUIIEPXPOMHOMY 3P PexTy.

8. Bunumblii cBeT mpeacTaBiseT co0oi AIeKTpOMarHuTHOE M3JIydyeHHe, 3aHUMarolee
uHTepan cnektpa oT 400 1o 800 HM. OOBsCHUTE, TOYEMY MHOTHE BEILIECTBA UMEIOIIHE
MakcUMyM noruomieHus Huxe 400 HM HHTEHCUBHO OKpAIICHBI.

9. DNEKTPOHHBIC CIIEKTPHI MOTJIONICHUS OyTaHoHa-2 U OyTeH-3-0Ha-2 B obmactu 220-350 HM
UMEIOT OIMH MakcuMyM: ripu 270 uM (g = 17) — crektp a u ipu 315 M (€ ~ 28) — crekTp
b. Kakomy BemecTBy NpUHAAICKUT KaXKIbIH CIIEKTP?

10. B a5eKTpOHHOM CIIEKTpe NOTJIONIeHHs TpUPEHIaMIHA UMeeTcs oyioca Npu 227 HM B
HelTpaabHOM pacTBope. OObsICHUTE, TOUEMY JaHHasl 110J0ca UCUe3aeT B KUCIOM PacTBOpeE.
11. M0HO 11 MO JIEKTPOHHBIM CIIEKTPaM IOIJIOMIEHUS! KOHTPOJIUPOBATh TEUEHHE
CIICMYIONINX PEAKIUH : a) TMEHOBOW KOHJIEHCAUU; 0) aJibI0JIbHON KOHJICHCAIINH; B)
a3ocoydeTaHus; I') 00pa30BaHUs aleTaleil; 1) THAPUPOBAHNUS apEHOB.

12. OnTHueckas MIOTHOCTh BOJHOTO PacTBOpa coemHeHNs X npu A = 250 HM coCTaBIIsieT
0,542 npu konuentparuu 0,1 MOJIB/JT B KIOBETE C TONIIUHON MOTIIOMIAOIIETO ¢JIost 1 cM.
Koaddunument nornomenus coenunenus X pasex 9000. M3BectHo, uto X pearupyer no
ypaBHeHu10: X =Y + Z. Haliiute KOHCTaHTY paBHOBECHS ATOM PEAKIUH, €CJIU U3BECTHO YTO
coenrueHusd Y U Z He IOTJIOMIA0T B 00JIaCTH ITOTIOIIEHUS X.

13. pu runponuze S-mMeTun-3-xjao0p-1,4-rexcannera ObUTH BBIIEIECHBI 1B H30MEPHBIX
crupTa. DJIEKTPOHHBIA CHEKTP MOIJIOIIEHUS OJJHOTO U3 HUX COJAEPKUT MOJI0Cy Npu 223 HM
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(Ig € =4.,4), a npyroro — monocy npu 236 um (Ig € = 4,3). KakoBo ux crpoeHue?

14. Ilpu HarpeBanuu o0Opasia ATWINHKIONEeHTaaueHa (Amakc = 247um, € ~ 3400) B TeueHUM
0,5; 1,5; 2,5; 4 4 B cieKTpe MOTJIOMIEHUS HaOII0IAeTCsl YMEHBIIIEHHUE MOJIBHOTO
kodd¢uimenTa mornomenus u cocrasisier 2800, 2050, 1650, 1100 cooTBETCTBEHHO.
Onpenenure st KaKI0TO MOMEHTa BPEMEHHU CTETIEHb MPEBPAIICHUS STUIILHUKIIONEHTaIUCHA
B €r0 ITUMEp, €CJIM MOCJIeAHUM nmpo3padeH npu 247 HM.

15. Kakue nu3sMeHeHus B 3JIEKTPOHHOM criekTpe norjoiienus akpojenna CH,=CH-CH=0
[Amakc = 203 um (e ~ 12000), Amakc = 345 um (e ~ 20)] ciieayeT oxuaaTh npu pa3OaBICHUU
STaHOJIOM, COJIEPKAINM CIIE/bl KUCIOTHI?

16. IIponryckanue BOJAHOTO pacTBopa hymapara HaTpus pu A = 250 am u 25 °C cocraBiseT
19,2 % nuis 5-10—4 monw/n pacTBOpa B KIOBETE TONIIMHON | ¢cM. Beuucinte onTuuecKyro
IUIOTHOCTD U MOJISIPHBIN KO3 PUIIUEHT MOTIOMIECHUS.

17. Kak Oyner usmeHnsThest Y @-criekTp noryiomeHus peHosa B BOAHOM pacTBOpe IpH
W3MEHEHUU KUCIOTHOCTH CPEJIbI OT CHIILHOKUCIION JI0 MIEITOYHON?

18. Jlyis psima IMHEHMHBIX TOJUIUKIMYECKIX apOMATHYECKUX YTIIEBOIOPOIOB OOIIIEeH
dopmyiel CnHo,5n+3 (roe n = 14, 18, 22) B 351eKTPOHHBIX CHIEKTpax MOTJIOUIEHUS] UMEIOTCS
MakcuMyMbl Tiorsornenust mpu 380 um (g ~ 7900 ), 480 um (¢ ~ 11000 ) u 580 um (g ~ 12600
). CooTHecuTe JaHHbBIE CIIEKTPOB C POpMyTaMH KUCIOT.

19. DneKTpOHHBIE CIIEKTPHI MOTIIOMICHUST METUIIOBBIX Y(PHPOB OCH30WHOW U (PEHUITYKCYCHOM
KUCIIOT UMEIOT B uHTepBaie 220 — 350 HM uMeroT oauH MakcumyM: Tipu 260 uwm (Ig € ~ 2,2)
— crextp A u ipu 285 um (Ig € ~ 3,1) — cnextp b. Kakomy BeliecTBy COOTBETCTBYET
KaXIbIid CIIEKTP?

20. {ns pana venpeaenbHbix kuciaot CH3(CH=CH),COOH (rne n = 2, 3, 4) B 3J1€KTPOHHBIX
CIIEKTPax MOTJIOMIEHUS UMEIOTCSI MaKCUMYMBbI TiorJiomenus mpu 260 uMm (€ ~ 6500), 310 am
(€~9000) 1 330 M (¢ ~ 11000). CooTHecHTE JaHHBIC CIIEKTPOB CO CTPYKTYPAMH KUCIIOT.
21. Kakue n3MeHeHHs B DJIEKTPOHHOM CIIEKTPE MOTJIOIIEHUS IUKIIONPONAaHOHA CIIEeTyeT
0’KHMJIaTh MOCJIE TUIpaTaIiu ?

22. DneKTpOHHBIE CIEKTPHI MorjoueHus oyraauena-1,3 u rekcanuena-2,4 B odnactu 200—
250 HM uMErOT OMH MakcuMyM : ripu 217 um (¢ ~ 21000) — crextp A u nipu 227 HM (€ ~
23000) — cnektp b. KakoMy BelecTBy NpHHAICIKHUT KaXKIBIH CIICKTP?

23. B kakom pactBopurene, CCls nmm CH3CN, 6osblie BEpOSTHOCTb 3aperuCTpUpPOBAThH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYPY JIEKTPOHHOI'O MEPEX0ia PpacCTBOPEHHOIO COETUHEHUA?
ITouemy?

24. MOXHO M OTJIWYUTH METOJAaMH ONTHYECKOM CIEKTPOCKOIIMM BHYTPH- H
MEXMOJIEKYIIIPHYIO BOLOPOJHYIO CBSA3b? APryMEHTUPYWTE OTBET KOHKPETHBIMH IIPUMEPaMH.

25. OmnpenenuTe KOHCTAaHTY KETOEHOJBHOM TayTOMEpPUHU alleTUJIALIETOHA JUIsl PacTBOPOB
BEIIIECTBA B I'€KCaHe, 3TAHOJIE U BOJE, €CIIM B YKa3aHHON 00JacTH MOJIAPHBIN KOA(PPHUIIUEHT
noryomenust pasen 11200, 9500 u 1900 cootBercTBeHHO. OOBICHUTE, MONyYCHHbIE
pesynbraThl. CH3COCH2COCH3 < CH3C(OH)=CHCOCH3 keto-popma eHosibHas ¢popma
Amaxkc 275 um (e ~ 100) Amaxc 270 M (g ~12000)

26.B snextponHoM crniektpe nororienus okucu Mesutuina CH3COCH=C(CHas)2 (B renrane)
B o0mactu oT 200 ot 400 HM UMEIOTCA ABE MOJIOCHI MOTJIOMIEHUS ¢ MaKkcuMyMamu Tipu A = 230
HM U A = 327 HM, 00YyCJIOBJIEHHBIE COOTBETCTBEHHO T—>T* U n—7* nmepexonamu. OObsicHUTE,
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KaKue M3MEHEHHUS NPOM30MAYyT B CHEKTpe IMOcCie 3aMeHbl renTaHa Ha OoJiee MOJISPHBIN
pacTBOPUTEIIb.

27.Kakue XapakTepHble W3MEHEHMsI IMPOU30OHWIYT B AJIEKTPOHHOM CIEKTPE IOIVIOIIECHHUS
alleTOYKCYCHOT'0 3(upa MociIe 3aMEHbl PACTBOPUTES: FeKCaHa Ha BOAY?

28.Kakne u3MeHeHHs MPOou3ouayT B YD-creKkTpe IUKIONEHTAaHOHA TOCe ero 00paboTKu
JTUTURTIOMUHUUATUIPUAOM?

29.Kakomy u3 HemnpeneabHbIX H30MepHbIX cnUPTOB CeHgO mpuHAIIEKUT SJIEKTPOHHBIM
CIEKTp  IOMJIOIIEHHS ¢  Makcumymom npu 223 wm (¢ = 14000 )?
1)CH=CCH(OH)CH2CH=CH,2)CH=CCH(OH)CH=CHCH3
3)CH=CCH=CH(OH)CH34)CH>=CHCH(OH)CH2C=CH 5)CH>=CHC(CH3)(OH)C=CH

AMP-cnekmpockonus

1. Kakue 13 IpuBeIcHHBIX HUKE S7Iep He 00/1a1al0T MarHMTHBIME cBoiictBamu: 1) 1C ; 2) 1F
;3) 2C; 4) 3P ; 5) 1N ; 6) 0.

2. Yro Takoe XMMHUUYECKUN CABUT U KaKOBBI IIPUYMHBI €70 MOSBICHUSA?

3. KakoMy u3 TpuxiioprpornanoB npuHamiexuT cnektp [IMP, cogepxamuii aABa cunriera?

4. Onpenenure cTpykTypy yraeogopoaa CgHis , cnexkrp [IMP koToporo coctoutr u3 tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOmeHueMm 1uiomanaeit 3:3:1.

5. Coenunenue ¢ 6pyrro-popmynoit C4H9ON umeer B criektpe [IMP Tpu cunriera paBHon
MHTEHCUBHOCTH. Ykaxure BO3MOXKHOE CTpOEHHE COETUHEHMUSI.
6. Cnoxubiii 3¢pup CsHeO2Cl2 maer B cnekrpe [IMP crnenyromue curnaisl (8, m.a.): 1,25
(trpumuier); 4,35 (xBagpymier); 5,95 (CHHIJIET); COOTHOIIEHWE WHTEHCHUBHOCTEH CHUTHAIIOB
3:2:1. Ykaxure bopmyny BELIECTBA.
7. Kakoit Bun umeer cnektp [IMP a300ucu3o0yTupoHUTpHIA, CTPYKTypHass (opmyia
koToporo NC(CH3).CN=NC(CH3)2CN?

8. VkaxkuTe 4YHCIO M XapakTep pPEe30HAHCHBIX CHUTHAJIOB B crnektpe [IMP 2.2.4-
TPUMETHJITICHTAHA.

9.CKOJIBKO CUTHAJIOB M C KAKUM COOTHOIIICHHEM MHTEHCUBHOCTEH comepkuT criektp [IMP 4-
METHUJITIEHTaHOH-2-0J1a-47

10. B cnekrpe IIMP cmecu ranorennpousBoanbix CoHoCls u CoHoBrs umerorcs nma
OJIMHAKOBBIX 110 MHTEHCUBHOCTH CUHTJIETa. KakOBbI BO3MOXKHBIE CTPYKTYPbl KOMITIOHEHTOB ?

11. KakoBa ctpykrypa yriesogopona CsHa, ciektpe IIMP kotoporo numeercs onuH cursan ?

12. CKOJBKO CUTHAIIOB M C KAaKUM COOTHOIIIEHHEM MHTEHCHBHOCTEH conepxut cnekrp [IMP
2-meTunOyTaHoHa-3.

13. Vkaxkute 4uCiIO CHTHAJIOB, XapakTep PACIICIUICHHsS CHTHAJIOB U UX WHTEHCUBHOCTH B
CIIEKTpe [IMP METHJIOBOT'O adupa 2-METHIIPONaHOBOM KHUCJIOTBI.
14. Coegunenne CsHiz comepxut B cnekrpe [IMP enuncTBeHHBIN curHan npu 0,82 M.1.
Onpenenure CTpOESHUE BEILIECTBA.

15. Tlpenckaxute xapaktep [IMP-cmekrpa 3THioBOro cmnupra ¢ J100aBKaMU KHCIOTEHIL.
16. Kakue xapakTepHble pa3inuusi MOXHO oxuaate B [IMP-cnektpe mis ciemyrommx
coequnenuii:(CHz)2CHCOOCHs, CH3COOCH(CH3)2 u HCOOC(CH3)3
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17. CKOABKO CUTHAJIOB M ¢ KAKUM COOTHOIIEHUEM MHTEHCUBHOCTEHN coliepxkuT crektp [IMP
4-MeTUINEHTaHOH-2-0j1a-4: (CH3)2C(OH)CH2COCH3 ?
18. Yrnesogopony CgHio cootBeTcTBYeT criektp [IMP, coneprxammii q18a cunriera mpu 6 2,1
1 7,2 M.JI. C COOTHOIIIEHUEM MHTEHCUBHOCTEHN 3:2. YCTaHOBUTE CTPOCHUS BEILIECTBA.

19. Apomatuueckuii yrieBomopon CgHio umeer cnenyrommii criektp I[IMP (9, m.a.) : 1,15
(Tpunuier); 2,8 (kBagpymier); 7,15 (yIIMpeHHBIH CUHIJVIET); COOTHOIIEHNE WHTEHCUBHOCTEN
CUTHAJIOB 3:2:5. VYcranoBure CTPYKTYPY BEILIECTBA.
20. Coenunenue CsHiz comepxkutr B cnektpe [IMP enunctBenHslii curnan npu 0,82 m.a.
Onpenenure CTpOEHUE BEILIECTBA.

21. Yem ommuaroTcs cnektpel [IMP  aneroHmTtpuia W XJIOpaneTOHUTpHIIA?
Macc-cnekmpomempus

1. OOBsicHUTE, KaK MOXKHO OIPEICIUTh MOJICKYIISIPHYIO MAacCy XMMHYECKOTO COCIMHEHUS 10
r'0 Macc-CIeKTpY.

2. OOBsICHHTE, MOXKET JI Macc-criekTpomeTp orinunth noubl C2Hs™ 1 CHO™ apyr ot apyra,
€CJIM OH CITIOCOOCH aHAITM3UPOBATH HOHBI KOTOPBIE OTIUYAFOTCS 110 3HaUeHUsIM m/z Ha 1:50000.

3. HU3BecTHO Tpu wH30MeEpa STWINHMPUAMHA. B Macc-criekTpe Kakaoro u3 H30MEPOB
HaOJII01aeTCsl MUK ¢ MAaCCOBBIM UMCIIOM 92. JIaHHBIN MUK COOTBETCTBYET CIIEIYIOLIUM HOHAM.
VYkaxure, B Macc-CIIEKTpe KaKOro U3 TpeX U30MEPOB STUIINUPUINHA ITMK C MACCOBBIM YHCIOM
92 Oyznet uMeTh HaMOOJBIITYIO UHTEHCUBHOCTH? [Touemy?

4. Macc-crekTp mpornaHoja uMeeT cieAyomuid Bug m/z = 27(14), 28(11), 29(17), 31(100),
39(6),41(10), 42(13),43(4), 45(5), 58(5), 59(15), 60(10). Kakomy 13 u30MepHBIX CIUPTOB OH

npuHaIeKUT? OOBICHUTE MyTH 00pa30BaHUs OCHOBHBIX OCKOJIOUHBIX HOHOB.
Kombunuposannwvie 30auu.

1. YUTo Takoe CTpYKTYypHO-TPYNIOBOM aHAJU3 U HA KAKMX TEOPETUYECKUX MPEICTABICHUSIX OH
6azupyercs

2. C nomouipo0 Kakoro THUIAa CIEKTpa MOKHO OJHO3HAYHO MNPUIHMCATH BEIIECTBY OAHY M3
cTpykTyp npuBoauMsbix Hike u3omepoB. CH>=CHCH=CHCH=CH: u CH>=CH(CH2)4C=CH

3. Hcnonb3oBaHMe KakUX CIEKTPOB IOIJIOMICHUS (KoJeOaTeabHBIX WM 3JIEKTPOHHBIX)
HaubOosee  mpuemyieMo I pa3iiMueHuss  CIENYIOIMX  [ap  COEJAMHEHHUM:
a) XJI0pOeH30J1 U N-OpoMTOTy0IT; 0) N-3THUhEeHON U 2-hEeHUIITAaHO?

4. C IMOMOIIBIO KaKUX CICKTPOB MPOHIC Pa3IMYUThL CJICAYIOIIUEC COCAUHCHUA ! a)
CH3CH2C=CH, CH3C=CCHz u CeHsC=CCe¢Hs. 6) CH3CH2CH,CH,CI, (CHz)3CCHCI,
(CH3)2CHCH2CI u  (CH3)3CCl. B) CH3CH=CHCOCHs: wu CH>=CHCH2COCH3
r)CHsC=CCH(CHz)> u  CH3CH2C=CCH2CH3

1) CH2=CHCH=CHCH=CH2 1 CH2=CH(CH2)sC=CH ¢) CH=C(CH3)s, CHsC=CCH,CHs u
CH=CCH(CHs), %) CH:COOCH2CH3 1 CHsCH,COOCH:s.

8.4. Ilpumepbl BONPOCOB AJ151 KOHTPOJIbHBIX PadoT.
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KonTpoabnas padora Nel
|
OxapakTepu3yiTe 3JIEKTPOMarHUTHOE U3J1y4eHUe, JJIMHA BOJIHBI KOTOPOTO paBHA
5x10° cm.
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTAHTY CKOPOCTH OOMEHa,
eciu B YO criekTpe pa3peliaroTcs ABe JIMHUM, OTIIMYHBIE 0 JIMHE BOJIHBI Ha 50 cMm.
OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MEXTy ABYMS YacTHIIA, €cliv B criekTpe SAMP
Ha0JII01aeTCs OJJHA JIMHUS (pealIbHOE pazIniKe JIMHUNA Jpyr OoT apyra cocrasisger S0
I'm)
]
OxapakTepu3yiTe 3JIEKTPOMarHUTHOE U3JIy4eHUe, JHEPTus KOTOPOro paBHa 5.8
KKaJI/MOJIb.
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHHSI U KOHCTAHTY CKOPOCTH OOMEHa, eCiu
B UK criekTpe paspemaroTcs ABe IMHHUH, OTIHYHbIE 0 BOJTHOBOMY YMCIy Ha 2,5 cM ™,
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMS YacTHIIA, €cliv B criekTpe SIMP
Ha0JII0/1aeTCsl OJJHA JIMHUS (pealibHOE pa3Iuuue JIMHUK ApPYT oT Apyra cocrasiuseT 200
I')
Il
OxapakTepu3yiiTe S1eKTPOMArHUTHOE U3TyUeHHe, 4acTOTa KOToporo pasHa 6x10%7 ¢,
Ornennre Bpems )KU3HU BO3OYKICHHOTO COCTOSIHHS U KOHCTAaHTY CKOPOCTH 0OOMEHa, eCITi
B SIMP cnekTpe pazpematorcs ABe JMHUM, OTIUYHBIC Ha 3,5 ['1I.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXAY ABYMsl yacTHlla, eciu B cnekrpe MK
HaOII01aeTCs OJHA TUHUS (peallbHOE pa3IuiKue JMHUN JPYT OT Jpyra COCTaBIsAET
6.6x10% cm)
Y
OxapakTepu3yiTe JIeKTPOMarHuTHOE U3JTy4Y€HUE, BOJTHOBOE YHCIO KOTOPOTO PaBHO
5x10% em™,
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTAHTY CKOPOCTH OOMEHa, ecliu
B YO criekTpe pa3pelnaroTcs ABe TMHUH, OTJIMYHbIe Ha 1.2 cM™,
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMs 4acTHIIa, eciiv B cnektpe SAMP
HaOJIr01aeTCsl 0/1Ha JIMHUS (pealbHOe pa3inyie JIMHUHM Ipyr oT Apyra coctaiser 200
I'm)
Y
OxapakTepusyiiTe 31eKTPOMArHUTHOE M3TydeHHe, JTMHA BOJHBI KOTOPOTo paBHa 5x 1072
CM.
OnenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, eciin
B JIMP cniektpe paspemarorcs 1€ JIMHUU, OTIAMYHbIE Ha 1,5 T'm.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMeHa MeX Iy ABYMs yacTHIla, eciu B cnektpe MK
HaOMIOaeTCsA OHA MMHUA (peanbHOe pasIuuKe IMHUH APYT OT Apyra cocTapiser 6x 102
¢
Y
OxapakTepu3yiiTe >1eKTPOMArHUTHOE H3TydeHHe, YJHEPrUs KOTOporo pasHa 4x107
KKaJI/MOJTb.
OuenuTte BpeMs KU3HU BO30YKIE€HHOTO COCTOSIHUSI U KOHCTAHTY CKOPOCTH 0OMEeHa, ecliu
B UK criekTpe paspelnaroTcs ABe IMHUH, OTIHYHbIE HA 5 cM ™,
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMs 4acTHIIa, €ciii B cekTpe SAMP
HaOJr01aeTCsl 0/1Ha JIMHUS (pealbHOE pa3inyie JIMHUHM Ipyr oT Apyra coctasiser 300
')
Yl
OxapaKTepH3yiiTe HIeKTPOMarHUTHOE U3Ty4eHHe, 9acTOTa KOToporo papHa 9x10% ¢,
OrneHure BpeMs KU3HU BO30OYKICHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OOMEHa, eCITi
B SIMP cnektpe pazpemarorcs ABE JMHUM, OTIUYHBIE Ha 2,5 [,
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OrneHuTEe KOHCTAHTY CKOPOCTH OOMEHa MEX Ty ABYMS YacTHIla, eciu B criekTpe UK
Ha0JII0/1aeTCsl OJHA JIMHUS (pealIbHOE pa3Iuiue JIMHUNA JPYT OT JpYra COCTABIISAET
3.3x10% cm)

Yl
OxapakTepu3yiTe 3JIEKTPOMarHUTHOE U31yYEHUE, BOJIHOBOE YMCIIO KOTOPOIO PaBHO
5x10° emL.
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS U KOHCTAHTY CKOPOCTH 0OMEHa, ecliu
B Y@ crieKTpe pa3peniatoTcs 1Be JMHUM, OTJIMYHbIE 110 AJIMHE BOJIHBI Ha 25 cM.
OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MKy ABYMS YacTHIla, €cliv B criektpe SAMP
HA0JII01aeTCsl OJJHA JIMHUS (pealIbHOE pa3auuue JIMHUNA Apyr oT Apyra cocrasister S50 ')

IX
OxapaKTepH3yiiTe SIeKTPOMarHUTHOE U3/Ty4eHH e, JTHHA BOJIHBI KOTOPOro papHa 5x107®
CM.
OruenuTte BpeMs KU3HU BO30YKICHHOTO COCTOSIHHSI U KOHCTaHTY CKOPOCTH OOMEHa, ecliu
B JIMP crniektpe pa3pemiarorcs 1Be TMHUM, oTauuHble Ha 10,0 I'm.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXIy ABYMsI YacTHIla, eciu B criekTpe MK
Ha0JII01aeTCsl OJJHA JIMHUS (pealibHOE pa3Iuuue JIMHUNA ApYyTr oT Apyra cocrasisieT 20 cm)

X
OxapakTepu3yiiTe 31eKTPOMarHUTHOE M3IydeHne, JHEPrUs KOTOporo pasHa 4x10°
9pr/MOJIb.
OneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHHMS U KOHCTAHTY CKOPOCTH 0OMeHa, eCliu
B UK cnektpe paspermiaroTcs 1Be TMHUM, OTIUYHbIE 110 JJIMHE BOJHBI Ha 15 cMm.
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHA MEXy ABYMS 4acTHIa, eciu B cektpe IMP
Ha0JII0/1aeTCsl OJJHA IMHUS (peallbHOE pa3IuuKe JIMHUN Apyr OoT apyra cocTtasiser 200
I'n)

Xl
OxapakTepu3yiiTe 31eKTPOMArHUTHOE M3IydeHHe, SHEPIUs KOTOPOro paBHa 4x10°
JIK/MOJIB.
OneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OMEHa, eClTi
B YO criekTpe He pa3peliarTcs JBe JIMHUU, OTJIMYHBIE [0 IJIMHE BOJIHBI Ha 30 cM.
OrneHnTe KOHCTAaHTY CKOPOCTH OOMEHA MEXy ABYMS 4acTHIIa, eciu B cektpe AMP
HaOJI0IAI0TCS JABE JIMHUM (pealibHOE pa3Inuue JIMHUN ApYT oT Apyra coctasiseT 50 I'n)

Xl

OxapakTepu3ylTe EKTPOMarHuTHOE U3JIy4YEHUE, SHEPTUs KOTOPOro pasHa 6.8
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKICHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OOMEHa, eCITi
B UK criekTpe pa3permnaroTcs JBe JIMHUH, OTIIMYHBIE TT0 BOMHOBOMY uHcy Ha 1,5 cm™L,
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHA MEXy ABYMS YacTHIIa, ecu B cektpe AMP
HaOJI01aeTCs OJJHA TMHUS (peallbHOE pazuiue JMHUNA JpyT oT apyra coctasiser 200
I')

Kourpoabnas padora Ne 2.

2.1.

OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIlii, OCHOBHBIE HOHBI M X
Macchl) 3,3-TMMeTUI-TeKCaHa.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXeMbI (PparMeHTaIlN, OCHOBHBIC HOHBI H X
macchbl) N-meTunaMuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
Kak Oyner Beirsinets Y@ criekTp ABYX CTPYKTYp, HAXOJSALIUXCS B PABHOBECUH, €CIIH MX
paszinuune 1o JUIMHE BOJIHBI cocTaBiigeT 30 cM, a BpeMs )KM3HU MEPEXOJHOTO COCTOSTHUS —

10 ¢.
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2.2.
OxapakTepu3yiTe Macc-CreKTp (OMUIITUTE CXeMbI (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTui-1-heHnn-neHTana.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTuiI-0yTaHoa.
Kak O6yzner Beirnsaaets nonockl B K cniekTpe 1ByX CTPYKTYp, HAXOSAIIUXCS B
paBHOBECHUHM, €CIIM UX pa3jinyuue MO JUIMHE BOJIHBI cocTaBiisgeT 50 HAaHOMETPOB, a
KOHCTaHTa CKOPOCTHU PaBHOBECHS — 10° ¢t

2.3.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAINH, OCHOBHBIC HOHBI U UX
Macchl) 3,4-TMMeTHII-TeKCeHa-2.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAINH, OCHOBHBIE HOHBI U UX
Macchl) METHIJIOBOTO 3(hrpa MPOIMaHOBOMN KHCIOTHI.
Kak Oyzner Beirisanets SIMP ciekTp AByX CTPYKTYp, HAXOISAIIMXCSI B PABHOBECHH, €CIIH
X pazimane 50 ', a Bpems )u3HH epexogHoro cocrosaus — 107 c.

24.
OxapakTepu3yiiTe Macc-CreKkTp (OMUIINTE CXeMbl (hparMeHTAIH, OCHOBHBIE MOHBI U UX
Macchl) 3,4-TuMeTHII-IIeHTaHoja.
OxapakTepu3yiiTe Macc-CreKTp (OMUIINTE CXeMbl (hparMeHTAIH, OCHOBHBIE MOHBI U UX
Macchl) 2-MeTHII- OyTaHaIs.
Kak Oyner Beirmsinets AIMP criekTp ABYX CTPYKTYp, HAXOJSIIMXCS B PABHOBECUU, €CITU
ux pasnuuane cocrasnser 70 ', a koHcTaHTa ckopocTu paBHoBecus - 103 c.

2.5.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbI (hparMeHTAIH, OCHOBHBIC HOHBI U UX
Macchl) (eHMII-YKCYCHOM KUCIOTBI.
OxapaxkTepu3yiiTe Macc-CeKTp (OMUIIUTE CXeMbI (PparMeHTaIlMH, OCHOBHBIE HOHBI U UX
Macchl) 4-MeTHII-TIEHTAaHTHOA.
Kaxk 6ynet Beirmsigets Y@ cekTp ABYX CTPYKTYP, HAXOSAIIUXCS B PABHOBECHH, €CITU UX
pasnuyue 1o JJIMHE BOJIHBI cocTaBiisgeT 30 HAHOMETPOB, a BPEMS )KMU3HU MEPEXOTHOTO
cocrosiHus — 0.1 c.

2.6.
OxapakTepu3yiTe Macc-CeKTp (OMUIINUTE CXEMBI (PparMeHTallul, OCHOBHBIE HOHBI M X
Macchl) 24-TUMETHII-TICHTaHAJIS.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) 4-METHII- TOTyOJIa.
Kax 6ynet Beirnsinets UK ciekTp ABYX CTPYKTYp, HAXOISAIINXCS B PABHOBECHH, €CITU UX
pasnuyue Mo JJIMHE BOJIHBI cocTaBiigeT 60 cM, a BpeMs )KU3HU NEPEXOAHOTO COCTOSTHUS —
10%c.

2.7.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIlii, OCHOBHBIE HOHBI M X
Macchl) 3,4-TUMETHI-TeKCAaHTHOJIA.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTallui, OCHOBHBIE HOHBI M X
Macchl) 2-MeTHII- OYTAaHOBOW KHCIOTHI.
Kaxk 6ynet Beirmsinets Y@ cekTp ABYX CTPYKTYP, HAXOSAIIUXCS B PABHOBECHH, €CITH UX
pasnuuue 1o sHepruu coctapisieT 30 KKkaj, a BpeMsl )KU3HU NEPEXOJHOTO COCTOSTHUS —
102 c.

2.8.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINTE CXEMBI (PparMeHTallul, OCHOBHBIE HOHBI M X
Macchl) 2,5-TUMETIII-TeKCUHA-3.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE MOHBI U UX
Macchl) BTOp-0yTuia-0eH3oa.
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3. Kak 6yner Boirianets Y® crekTp AByX CTPYKTYp, HAXOSAIIUXCS B paBHOBECUH, €CITH HX
pazmuune 100 ', a BpeMs KOHCTaHTa CKOpPOCTH o6MeHHOro paBHoBecus — 0.1 ¢,
2.9.
1. OxapakrepusyiiTe Macc-ClieKTp (OMHIIUTE CXEeMbI (PparMeHTaIli, OCHOBHBIC MOHBI M UX
Macchl) 3,4-TuMeTUII-TeKcaHaMUHa-2,
2. OxapakTepusyiTe Macc-CreKTp (OMUIINTE CXeMbI (pparMeHTaly, OCHOBHBIC HOHBI U X
Macchl) 2,4, TMMETHIT TIEHTaHOHA-3.
3. Kak O6yner Boirisiets MK ciekTp IByX CTPYKTYp, HAXOSIIUXCS B PABHOBECUH, €CITH UX
pasmuume cocTapiseT 30 cM Y, a BpeMs KU3HH HepexoaHoro coctosuust — 1072 c.
2.10.
1. Oxapakrtepu3yiiTe Macc-CeKTp (OMUILUTE CXEMbI (pparMeHTaluy, OCHOBHbIE HOHBI M UX
Macchl) 3,4-TMMeTUII-TeKCcaHa.
2. OxapakTepusyiTe Macc-CreKTp (OMUIINTE CXeMbI (parMeHTalul, OCHOBHBIE HOHBI U X
macchl) N-metnnamMuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
3. Kak O6yner Boirsanets SIMP cniekTp IByX CTPYKTYp, HAXOASIIUXCSI B PABHOBECHH, €CIH

UX pa3JIM4Yue 10 4acToTe cocrasigeT 75 ', a Bpems )KU3HU NIEPEXOTHOTO COCTOSHUS —
0.01 c.

KonrtpoJsbHas padora Ne3

Ne |
1. PaccunTaiite OTHOCUTENIbHOE COJIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JBYX COEIUHEHUN MO TaHHBIM CIIeKTpoB SIMP H.
Cwmech m3o-niporanoiia (p = 0.8 r/min) u ykcycHoi kuciaotsl (p = 1.06 r/mi).

XuMm.cnBur (G, M.J1.)

Mynpstumernocts (I, ')

OTH-Hass HHTEHCUBHOCTh

1.20 Hy6ner (6.7 ') 36
2.01 CuHrer 36
3.70 I'enrer 6

10.5 YUIMpeHHbIH CUHTIIET 18

2. TIpencrasbTe U 06baAcHuTE criektp SIMP *H 1,3-nuxsopnenranona-3 (IpuMepHbie
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMOJICHCTBUS, MYJIbTHILIETHOCTb,
OTHOCHTEJIbHAS! HHTEHCUBHOCTB ).

Ne 1l
1. PaccunraiiTe OTHOCUTEIBHOE CO/IEpPIKaHIE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00OBEMHOE) B
CMECH JIBYX COCIMHEHUH 10 JaHHBIM CrieKTpoB SIMP H.
Cwmech stanona (p = 0.8 r/mi) u 2-MeTHI-nmponanoBoi kuciotsl (p = 1.1 r/mi).

XUM.CABHT (G, M.11.) Mynptumersocts (I, ['n) | OTH-Has HHTEHCUBHOCTh
1.00 Jy6ner (6.8 I'm) 36

1.20 Tpunner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Ksaprer (6.7 I'n) 24

10.5 YuIpeHHblid CUHTIIET 18

2. TIpencrasbTe u 06bacHnTe ciektp AIMP *H 1,1-muxnop6yranona-3 (mpuMepHbie
XUMHUYECKHE CABUTH U KOHCTAHThI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTD,
OTHOCHTEJIbHAS! HHTEHCHBHOCTB ).

Ne Il
1. PaccunraiiTe OTHOCHTEILHOE COIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CcMecH JIBYX COeMHEHHiA 110 JaHHbIM crekTpos SIMP 1H.
Cwmech H-tiponanona (p = 0.8 r/Mi1) u MypaBbUHHON KUCIOTH (p = 1.1 r/™mi).

‘ Xum.cnpur (G, M.J1.) ‘ Mynerumietnocts (I, ') ‘ OTH-Has UHTEHCUBHOCTH
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0.87 Tpurner (6.7 I'n) 36
1.25 Cekcrer (6.7 I't) 24
2.15 Cunrner 24
3.35 Tpuner (6.7 I'n) 24
10.5 YUIMpeHHBIH CUHTIIET 20

2. TlpencrasbTe u 06bacuuTe ciektp IMP *H 1-xnop-2-metun6yranona-2 (IpuMepHbIE
XUMHUYECKHE CABUTH U KOHCTAHTbHI CIIMH-CIIMHOBOTO B3aUMOJICHCTBUS, MYJIbTHILIETHOCTb,
OTHOCHUTEJIbHASI HHTCHCUBHOCTD ).

Ne I'Y
1. PaccunraiiTe OTHOCUTEIHHOE CO/IepPKaHNe KOMIIOHEHT (MOJIBHOE, BECOBOE, 00BEMHOE) B
CMECH JIByX COCIMHEHUH 0 JaHHbIM CrieKTpoB SAMP H.
Cwmech 1-0pom-niponianona (p = 1.8 r/mi) u 1,2-qubpom-nipornana (p = 2.1 r/mi).

XuM.caBur (o, M.11.) Mynpstumernocts (I, I'm) | OTH-Has HHTEHCUBHOCTh
0.87 Tpurner (6.61') 36

1.20 Cekcrer (6.6 ') 24

1.25 Jy6uner (6.8 I'm) 18

2.15 Tpumer (6.6 ') 24

2.25 Cekcrer (6.8 ') 12

2.40 Jy6ner (6.8 I'm) 6

10.5 Y1mpeHHsblid CUHTIIET 18

2. TlpencrasbTe u 06baAcHuTE ciektp IMP *H 2-x1op-2-metun-6yranona-3 (mpuMepHbie
XMMHUYECKHE CABUTY U KOHCTAHThI CIIMH-CIIMHOBOI'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTD,
OTHOCHUTEJIbHAsl UHTEHCUBHOCTH ).

NeY
1. PaccunraiiTe OTHOCHTENBHOE COIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMeCH JIBYX COeJIMHEHH 110 JaHHBIM criekTpos SIMP 1H.
Cwmech m3o-niporranoina (p = 0.8 r/mi) u ykcycHoi kucaotsl (p = 1.06 r/m).

XuMm.cnBur (G, M.J1.)

Mynpstumernocts (I, ')

OTH-Hass HHTEHCUBHOCTh

1.20 Jy6ner (6.7 ') 36
2.01 Cunrner 36
3.70 [enTer 6

10.5 YUIMpeHHbIH CUHTIIET 18

2. TIpencrasbTe u 06baAcHUTE criektp AMP *H 2-x10p-3,3-1uMeTun-1-HuTponeHTana

(HpI/IMepHBIe XUMHUYCCKUE CABUTHU U KOHCTAHThI CITMH-CITHMHOBOI'O B33HMO}IG§ICTBH$I,
MYJIBTHUIUICTHOCTh, OTHOCUTCIIbHAA I/IHTCHCI/IBHOCTB).

1. PaccunraiiTe OTHOCHTEILHOE CO/IepKaHNUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeJMHEHHI 110 JaHHbIM crekTpos SIMP 1H.

Ne Yl

Cwmecs atanona (p = 0.8 r/mi) u 2-MeTHI-PonaHoBo# KucaoTsl (p = 1.1 r/m).

Xum.cnpur (G, M.J1.)

MynpsTumiersocts (I, ')

OTH-Hasg HHTEHCUBHOCTH

1.00

Jy6ner (6.8 I'm)

36

1.20 Tpurer (6.7 I') 36
2.55 I'enrer (6.8 ') 6

3.40 Kgaprer (6.7 I'mn) 24
10.5 YImupeHHbIl CUHTIIET 18
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2. TIpencraspTe u 06bsAcHuTE ciektp SIMP 'H 1-uutpo -3,3,4-TpuMeTnin-rekcanona-4
(HpI/IMepHBIe XUMHWYCCKHUEC CABUTU U KOHCTAHTHBI CIIMH-CIIMHOBOI'O B33,PIMO[[GI7[CTBH$I,
MYJIBTUIUIETHOCTD, OTHOCUTENIbHAS HHTEHCUBHOCTB ).

11.4. Bonnpochkl K 3K3aMeHY

|-ble BONPOCHI (TeopeTnyecKue)

1. Ilpupoga  PIEKTPOMArHUTHOIO  HW3JIy4EHUS.  ODHEPreTUYECKUE  XapaKTEPUCTUKH,

COOTBETCTBYIOIINE PA3JIIMYHBIM BUJIAM U3TyYCHHUS.

PasnuuHble BUBI IEPEXOIOB B aTOMaxX U MOJIEKYJIaxX.

XUMHUYECKHE TPOLECCH], BIHAIOIIAE HA ECTECTBEHHYIO IIMPUHY CHEKTPAJIbHON JIMHHH.

BinsiHue Ha Hee paBHOBECHBIX XMMUUYECKUX IPOLIECCOB.

OCHOBBI U CyTb MeTOJ1a (POTOINEKTPOHHON CIIEKTPOCKOIIHH.

CyTb U OCHOBBI METOZIOB aTOMHOW YMUCCUOHHOM CIIEKTPOCKOIINH.

CBs13p KpUBBIX IOTEHUMAIBHON SHEPTUU MOJIEKYJI C JJIEKTPOHHBIMU CIIEKTPAMHU.

Crnektpockonusi B yJAbTpapHUOJIETOBOW W BHIMMOW OONACTH 3JIEKTPOMArHUTHOTO

n3nydenus. [IpuMenenne 3J1eKTpOHHON CIIEKTPOCKOINN.

8. Cnexrpockonuss B wuH(pakpacHoi oOmactu. [apMoHHMUYECKHEe W aHTAPMOHUYECKHE
KoJieOaHus.

9. XapakrepuctuuHocTh MK-CHEKTpOCKONUM JUII  Pa3sIUYHBIX KJIACCOB OPTraHUYECKUX
COETUHEHUH.

10. ITporecchl, MPOUCXOASIINE TPHU CTOJKHOBEHHH MOJIEKYJI C BBICOKOIHEPTEeTHUECKUMHU
anekTpoHamMu. CyTb U OCHOBBI MacC-CIIEKTPOMETPUHU.

11. [lpumeHeHHEe MAaCC-CIIEKTPOCKONUU Ui HJICHTU(DUKAIUM XUMHYECKUX  MOJEKYI.
XapakTepuCTUYHOCTh MaCcC-CIIEKTPOB JJIs Pa3IUYHBIX KJIACCOB OPraHUYECKUX MOJIEKYIL.

12. BausiHue M30TOTIOB Ha XapakTep Macc-CIIEKTPOB.

13. OcHoBsl ciekTpockonuu AMP. MarautHsle MOMEHTHI siiep. CrinHoBoe uncio. Ilepexons! B
cnektpockonuu SIMP. 3aceneHHOCTbh ypOBHEH.

14. OcHoBHbIe apameTphl B criekTpockonuu IMP *H. Xumuueckuii ciBUT, KOHCTAHTBI CITHH-
CIIMHOBOT'O B3aUMOJIeHCTBUS. HTEHCUBHOCTh CHEKTpasibHbIX JUHUI. TpeboBaHus k
CTaHJapTaM U PACTBOPUTEIISAM.

15. XapakTepucTUYHOCTh XUMUYECKUX CIIBUTOB U KOHCTAHT CIIMH-CIIMHOBOT'O B3aWMO/IEUCTBUS
B criektpax SIMP 'H. My/bTHILIETHOCT CUTHAIIOB.

16. OcHoBHBIE TapameTpsl B crekTpockormuu SIMP 13C. XapaktepucTuaHOCTh M AMATIA30HBI
XMMHUYECKHUX CJIBUTOB JJISi OCHOBHBIX KJIACCOB OpraHMYECKHX coeanHeHui. TpeboBaHus K
CTaHJApTaM U PaCTBOPUTEIISIM.

17. Metosbl aTOMHO-3JICOPOIIMOHHOTO aHAIN3a.

18. MeccbOaypoBcKasi CIIEKTPOCKOTIHS, OCHOBBI METO/IBI, 00JTACTH IPUMEHEHUS.

19. S nepHblii KBapyNOJIBHBIA pe30HaHC, Sapa, obaanatonye KBaapyrnoJlbHbIM MOMEHTOM.
20.

w N

No ok

I1-01f u |11-uii Bonpochl pemieHne KOHKPETHBIX CHEeKTPAJLHBIX 3a/1a4.

OOMeHHBIE MPOIECCH U MIMPUHA JIMHUHN B Pa3IMYHBIX CTICKTPaxX.

PacimidpoBka UK-criekTpoB OpraHnyecKux MOJIEKYI.

PacmmdpoBka Mmacc-CieKTpoB OPraHUIECKUX MOJIEKYT..

CxeMbl pacrnaja v MpeCcTaBICHUE OCHOBHBIX XapAKTEPUCTUUHBIX MMKOB B MAacC-CHEKTpax
KOHKPETHBIX MOJICKYJI.

Pacumudposka criekrpos SIMP 'H oprannueckux monekyi.

IIpencrasnenne crektpoB SIMP 'H KOHKpPETHBIX OPraHMYECKHX MOJEKYIL.

7. Hcnonb3oBaHUE aJAUTUBHBIX CXEM JJI pacyeTOB XMMHUUYECKHX CABUTOB B criektpax SIMP
'H u 3C oprarnueckux Monmexy.

el oA

o o

30



8. MynbTHILIETHOCTD B criekTpax IMP *H ¢ropconepkammx opraHH4ecKnX coeIMHEHHIl.

Bonpocsl as

IIpuiaoxenne Nel.

CaAMOCTOSITE/IbHOM Pa0O0ThI CTYIEHTOB

®ypoe-crekrpockonus SIMP.

BOoo~NoOR~WNE

Crnexrpockonust IMP B HeopraHn4eckoi XUMHH.
BrustHue OBICTPBIX XUMHUYECKHUX MPOIIECCOB Ha criekTp SIMP.

Penakcauronnsie npoueccsl B ciekrpockonuu AMP.
Crektpockonust AMP B aHM30TpoIHBIX 00pa3iax (TBepIoe Tejo).
OcobennoctH criekrpockoruu SIMP 13C.

Hosble npuHIMIIEL ¥ IpUMEHEHHE crieKTpockonnu SAMP.

Mertobl ABOMHOTO pe3oHaHca B ciekTpockonuu SAMP.
Cnekrpockonusi ITP KOMIUIEKCHBIX COeAMHEHUH.

0. Cnextpockonus DI1P B MeTamIOKOMIIKIECHOM KaTaau3e.

11. KBagpymosibHbIe METOABI PE30HAHCA B H3YYECHUE TATOUAIIPON3BO/IHBIX.
12. CnexTpanbHble METO/IbI U3YUEHHSI KOMITJIEKCOB METAJLIOB.

13. HerpaauimoHHBIE METOIbI aKTUBAIUH.

14. UK-criekTpocKomnus B OpraHM4ecKOi XUMUHU.

15. KonnuectBeHnHble acnekThl criekrpockonuu UK.

16. IIpaBwmia ot6opa B ciekrpockonuu KP

17. TlonspuzalmoHHbIE U JENOISPU3ALMOHHBIE TUHUU B criekTpe KP

18. MetobpI HOHU3AIUH U BO3OYKIECHUS MOJIEKYJI.

19. DnexrpooTpunaTeIbHOCTh U Y D-CIIEKTPOCKOTIHSL.

20. Macc-cieKTpoMeTpus B U3y4YEeHUH HU3KOMOJIEKYJIISIPHBIX COSIMHEHHH.
21. OcoOEHHOCTH H30TOTHON MacC-CIIEKTPOMETPHH.

Kpurepun onieHuBaHusl 0TBETOB Ha IK3aMeHe:
OK3aMeH 10 JUCLMIUIMHE COCTOUT U3 TPEX 4acCTel:
Ha sk3ameHe cTyneHTy mpejuiaraercsi OTBETUTh Ha 1 TEOpPETUYECKUH BOIPOC M PEIIUTh 2
KOHKPETHBIX CIIEKTPaJIbHBIX 3a/1a4H.
OTBeT Ha Ka)KJplil BOPOC OujieTa olleHUBaeTcs OTAeAbHO. [Ipu BeICTaBIEHUM OLIEHKU
3a OTBET YUMTHIBAIOTCS OTBETHI CTYACHTA HA JIONIOJHUTENBHBIE BOIIPOCHI PENOIABATENS.
OtaenpHas OLIEHKA 3@ OTBETHI HA JIONOJHUTENIbHbBIE BOITPOCHI HE CTABUTCSI.

IToka3arenn

Kpurepun

OTBeTHI IO BOTIpOCaM OwIieTa

COJIepKaHNE OTBETa COOTBETCTBYET ITOCTABIEHHOMY BOIIPOCY
packpbIBatoTcs HanOosee 3HaYuMble (PaKThI, HAyYHbIE
MOJIOKEHHUS, COOJI0JAETCS JIOTHYECKas II0CIIEJ0BATEIbHOCTh
B U3JI0)KEHUHU MaTepuaia

OTBeThI Ha TONOJHUTENIBHBIE
BOIIPOCHI

COJIep’KaHNE OTBETA COOTBETCTBYET ITOCTABJIEHHOMY BOIIPOCY
pacKkpbIBaloTCsS Hanbosee 3HauUMble (PaKThl, HAyYHbIE
MIOJIOKEHUS, COOJIIOJAeTCs JIOTHYECKYIO TIOCIIEI0BATEIbHOCTD
B M3JI0’KEHUHU MaTepual

OueHka «Hey/10BJIETBOPUTEIbHOY
(dbparMeHTapHOE 3HAHUE MPEAMETA, OTCYTCTBUE YMEHHM U HABBIKOB MPUMEHEHUS
METOJIOB M MOJXOI0B U3y4aeMOU JTUCIUTIINHBI MIPU PEIICHUH YIeOHBIX 3a/1a4.

OuneHka «yJ10BJIETBOPUTEIbHO)
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HECUCTEeMaTU3UPOBAaHHBIEC 3HAHUA MIPEeIMETa, YACTUUHO CPOPMUPOBAHHBIE YMEHHUS U
HABBIKU TIPUMEHEHUS METOJIOB U MTOIX0/I0B H3y4aeMOU TUCIUIUIMHBI IPU PEHICHUH YISOHBIX
3ajad.

OueHka «xX0pouo»

B 1[€JIOM, CPOPMUPOBAHHBIE, HO COEPIKALIUE OTACNIbHbIE MPOOesbl 3HAHUS IPEeIMETa,
YMEHHE MPUMEHSITh METOBI ¥ MOAXOIbl U3y4aeMOU TUCIUIUIMHBI IPU PEIICHUN YU4COHBIX U
MPAKTUYECKHX 3a[a4 ¢ MUHUMAaJIbHBIM KOJIMYECTBOM OLIMOOK HEMPUHIIUIIUATBHOIO XapaKkTepa,
HaJM4K1e HABBIKOB IPUMEHEHUSI METO/IOB U MOAXO0A0B U3y4aeMOM AUCIUIUIMHBI IPU PEIICHUHN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OueHka «OTJITHYHO»

chOpMUPOBAHHBIE U CUCTEMATU3UPOBAHHbIE 3HAHUS MTPEAMETa, CPOPMUPOBAHHBIE
YMEHUS U HaBBIKU MPUMEHEHHS METOJIOB U TIOJIXO0/I0B M3y4aeMOU JUCIUILUIUHBI TPU PEUICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Pa3zpaboruuk:

I.X.H., ipodeccop, A.T'. Ilpoiigakos

[Iporpamma paccMOTpeHa Ha 3aCelaHuH o Kadeapbl aHATUTUYECKOU
XUMHUHU

10 mas 2024 r., mpotoxon Ne 8

3aB. kadenpoii, mpodeccop A.T'. TIpoiinakos

Hacmosawas npoepamma ne modxxcem 6vims 60cnpoussedena Hu 8 Kaxkotl gpopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammbi.
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