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Conepxanue
CTp.
enu v 3a1auu TUCHUILIMHBL (MOJTYJIS)
Mecro nucuurunnsl (Moayist) B ctpykrype OITOIL.
TpebGoBaHust K pe3yabTaTaM OCBOCHUS JUCHUTLIUHBI (MOIYJIs)
O0beM TUCHUIUTMHBI (MOIYIISI) U BHJIBI y4eOHOUM paboThI
ConeprxkaHue TUCIUTTAHBI (MOIYJIs)

5.1 Coneprxanue pasziesioB ¥ TEM AUCHMILIUHBI (MOJTYJIS)

5.2 Pa3nenbl IUCHUIUIMHB (MOYJI) U MEKIUCIUILIMHAPHbIE
CBsI3M ¢ 00ecreunBaeMbIMU (TIOCIEIYIOIIUMHU ) TUCUUTITHHAMHA
(MomymsIMu)

5.3 Pa3genbl ¥ TeMbl JUCHUIUIMH (MOYJEH) U BUABI 3aHATUN
[epeueHb ceMUHAPCKUX, MPAKTHMUYECKUX 3aHSTHH, J1a00paTopHbIX paloT, IUiaH
CaMOCTOSITEITLHOM pabOoThI CTYJIEHTOB, METOIMYECKUE YKa3aHWsI TIO OpraHu3aliu

CaMOCTOSITEITEHOM pa6OI'LI CTYCHTOB

6.1. Ilnman caMocTOSATENHHON PAOOTHI CTYACHTOB

6.2. Meroauyeckne yKa3aHHsS 1O OpPTaHMU3AIUU CAMOCTOSTEIHHON

paboThI CTYIEHTOB

[TpumepHas TeMaTHKa KypCOBBIX Pa0OT (MMPOEKTOB) (MPU HATTMYUH)
VYuebHo-MeTomueckoe ¥ MHGOPMAIMIOHHOE — OOECTIeUEHHE  TUCITUTLTHBI
(Momyst):

a) OCHOBHas JIUTEPATYpa;

0) IOMOJHUTENbHAS JIUTEPaTypa;

B) IporpaMMHOE 00€eCIIeYeHHE;

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JAUCIHITIINHBI (MOIIy.]'I}I)

10. O6pazoBareabHBIC TEXHOJIOTHH

11. Ouenounsie cpeacta (OC)



|. Ilesn m 327240 AMCHMIINHBI:

Heab aucuumianHbl — GOPMHPOBAHHE TEOPETUYECKUX OCHOB, IPAKTHYECKUX
BO3MOXHOCTEH U OrpaHNYEHUH, BaXHEHIIMX (PU3MUECKHX METOJIOB UCCIIEI0BaHMs, 3HAKOMCTBO C
UX alllapaTypHbIM OCHAIEHUEM U YCIOBHUSAMHU IIPOBEICHMs OJKCIEpUMeEHTa. [laTe cTyneHTam
IIPEICTABIICHUE O IpUHLHUIIAX M IPAKTUYECKOM IMPUMEHEHUHM OCHOBHBIX, IIHUPOKO
BOCTPEOOBAHHBIX (PU3NYECKUX METOIOB UCCIe0BaHus. [JJOCTONHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpuBaeTCs KOMIUIEKCHOE ITPUMEHEHHE CIEKTPOCKOIIMYECKUX M CIEKTPAJIBbHBIX METOJOB
JUIsi YCTAaHOBJICHHMS  COCTaBa, CTPOCHMS, CTPYKTYpPbl OPraHMYECKUX U HEOPTaHUYECKHUX
coequHeHuil. Kypc COCTOMT u3 MOCIENOBaTEIbHO W JIOTUYECKU CBA3aHHBIX Pa3ZciioB,
HOCBALIEHHBIX SAEPHO-PU3NUYECKUM METO/IaM M METOJaM MOJIEKYJISIPHOM CIIEKTPOCKOIHNH.

3agauyn JMCHUILIMHBI - B pe3yJbTaTe M3y4EHHUS JAHHOIO Kypca CTYIEHTBI JOJKHBIL:
3HATh TEOPHUIO, [TO3BOJISIOILYIO OMUCHIBATh (PU3NYECKUE SABICHHSI, KOTOPbIE MOCITY KU OCHOBOM
BO3HUKHOBEHUS (PU3NYECKOTO METO/1a; MPUHIIUI M YCTPOWCTBO 000PYAOBaHUS /sl HAOIIOIeHUS
(GU3NUECKOro SBJICHUS, MapaMeTpbl 00OPYAOBAaHUS M XaPaKTEPUCTHKH KaXKIOTO M3 METOJOB,
BO3MO>KHOCTH M OTpPaHUYEHUSI METOJI0B, CIIOCOO MPUTOTOBJIEHUS 00pa3LIOB AJIs aHAJIN3A, & TAKXKe
IPUMEHEHHE METOJOB K PEIICHUIO0 MPAKTHMUECKUX 3aJad MO OOIIEeMY HaIlpaBJIEHHUIO «COCTAB —
CTPOCHUE — CTPYKTypa» C MIMPOKUMH BO3MOKHOCTSAMHU MJICHTU(UKALMOHHOIO MOTEHIHANA
(karajoru, AMarpamMmbl, OaHKHU JIaHHBIX, KOMIIBIOTEPHOE MOJIEIMPOBAHUE).

1. MecTo nucuunimubl B cTpykrype OIIOIL:
2.1. ucuunnuHa «Du3nueckue MeTOAbl HCCIEAOBAHUS» BKIIIOUEHA B YMCIO 0a30BBIX

TUCIUIUIMH ~ BapUaTUBHOM  4acT  y4yeOHOro  IulaHa, (QOPMHUPYEMBIX  y4aCTHUKAMU
obOpasoBarenbHbIX OoTHOIIEHHH - b1.B.04.

2.2. J1y1s i3y4eHHsI TaHHOW y4eOHOW JUCIUILTUHBI HEOOXOJUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMUpPYEMbIE TPEIIIECTBYIOUTUMH TUCIUTUTMHAMU :

Ne n/nn Koa aucuuniuzel HaumeHoBaHMe NpeAIeCTBYIOUIMX AUCIUILINH
1 b51.0.13 MexaHuka 1 MOJIEKYJIsIpHas pusuka
2 b51.0.14 DNEKTPUYECTBO U MarHETU3M
3 b51.0.15 OnTtHka U CTpOoeHHE aToMa
4 b1,0.16 OOmas xumus. XUMHUS HEMETAILIOB.
5 b1.0.17 Meramuueckas CBsA3b. XUMUS METAILIOB.
6 b51.0.18 AHanuTHYECKAs XUMHS
7 b1.0.19 PU3NKO-XUMHUYECKUE METOBI aHAJIN3A
8 b51.0.20 Opramyeckasi XUMHsL.
9 b1.0.21 Opranuyeckasi XMMuUsl IPOU3BOJHBIX YIIIEBOJAOPOJOB

2.3. OcBoeHHE TUCIUIUIMHBI SBISETCS HEOOXOAMMON OCHOBOHM sl TMOCHEAYIOLIErO
W3YYCHUS NUCHUIUIMH «AHaIU3 CIOXKHBIX OOBEKTOBY», «CIEKTpalibHBIE METOABl aHAIHM3a,
«AHanu3 OPraHUYECKUX COCTUHEHUI», KypCOB MO BBHIOOPY CTYACHTOB, IJIS M3YYCHHS] MHOTHUX
CIEIUATLHBIX KypCOB MarucTpOB, [IJIs1 BHITIOJHEHUS KBaTU(DUKAIMOHHBIX paboT OakaiaBpoB U
MarucTpoB.

I11. TpeGoBanus Kk pe3yabTaTaMm 0CBOEHUS THCIHUIIINHBI:



[Tponiecc ocBOEHMS AMCLUIUIMHBI HApaBiIeH Ha (POPMUPOBAHHE KOMIIETEHINH (3JIEMEHTOB
crnenyromux komnereHui) B coorserctsur ¢ ®I'OC BO u OI1 BO no nanHoMy HarpapieHUIO
04.03.01 «Xumusi», npoduiib: Xumus HedTH U ra3a

IlepeyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00yYeHHs 0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTEeHIIU

KoMmnerenuus

Nuauxkaropsl
KOMIIeTeHIN i

PesyabTaThl 00yyeHus

ITK-3 CniocobeH BhIOMpATH
TEXHUYECCKHE CPECTBA U
METOAbI HUCHIBITAaHUN JJISL
peIeHHsI TOCTABJICHHBIX
3aj7a4 10 OIPEICIICHUIO
KayecTBa He(PTEPOTYKTOB

NJKnk3.1 3HaeT 1 MOXKeET
MIPUMEHATH HA MPAKTHKE
COBPEMECHHBIC
WHCTPYMEHTAJIbHBIE METO/IbI
JUISL YCTAaHOBJICHUS
CTPYKTYpBI OpraHU4ECKHUX
COCJIMHEHU

I/II[KHK3,2 BI)IGI/IpaeT
TEXHUYECKHE CPEJICTBA U
METO/bI UCIIBITAaHUH (13
Ha0Opa UMEIOIIMXCSI) TSt
pELIECHHS TOCTAaBICHHOMN
3aJa4n

3HaTh: TEOPETUUYECKHUE OCHOBBI
COBPEMEHHBIX buznyeckux
METO/I0B HCCIIEIOBAHMS,
napameTpsl criekTpoB SAMP u ux
CTPYKTYPHO-CIIEKTPAJIbHBIE
B3aUMOCBSI3H.
Ymersn:
pe3ynbTaThl

MHTEPIPETUPOBATH

(hU3UIECKUX
METOJI0B UCCIIEIOBaHMS,
MOJIb30BATHCS CIIPaBOYHOMU
AJIEKTPOHHON 0a30i JaHHBIX C
LENbI0 pelieHus 3a/1a4yu
«COCTaB- CTPOEHHUE — CTPYKTYypa»

Baaners: ocHOBaMM TEXHUKHU
BBITIOJIHCHUS OCHOBHBIX
AHATMTUYECKUX OTepaluii mpu
perucTpanuu CIIEKTPOB
pa3IMYHBIMH buznyecKkuMu
MEeTOaMH aHaJn3a
UCCIIEAYEMBIX BEILIECTB;
HaBBIKaMHU KOPIOPAaTUBHOTO
MBIIUICHUS U
KOMMYHHKATHBHBIX

KOMIIETEHIIMM MPU BBINOJTHEHUH
HAay4YHO-UCCJIEAOBATEIbCKON U
Hay4YHO-BCIIOMOTaTEJIbHOU
npoQeCCHOHAIBHON
JIEATENILHOCTH.




Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJIsIET 3 3aUeTHBIX eqnHul, 108 yacos,

®opMa IPOMEKYTOUYHOM aTTECTAIUU: IK3aMeH

Y. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1 CopepixaHue TUCUMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, ¢ YKa3aHHEeM BH/I0B YUeOHbIX 3aHATHI U 0TBEJeHHOI0 HA HUX KOJIHYeCcTBa
aKaJeMHYeCKHX 4YaCcOB

Bupl yaeOHOM paOOThI, BKIIFOYAsE CAMOCTOSTEIILHYIO
paboTy 00yJaroIIUXCsl U TPYA0EMKOCTh

<
N
m
e
3 (B yacax) DOopMBI TEKYILETO
g < KOHTPOJIS
g‘ 3 E yCIIEBaEMOCTH;
Ne i/nt Pasznen aucuuninHel/TeMbl g S KonraktHas paboTa npenojaBaTels ¢ o ®opma
O 5] = o
O £ 00yJaroIIMMHUCs S POMEKYTOUHOM
g 9 arTecTaluu
2 Z | (nocemecmpan)
= IIpakTuueckue KCP+ O = S
2 Jlexkuuu 2
(ceMm.) zansiTHs Koncynbranun 8,
1 dusnueckre METOALI UCCIIETOBAHNS 5 16 34 16 15 25
Hroro yacon 16 34 16 15 25 Dx3ameH 18




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

M BUIAbI 3aHATHIA

No HaumenoBanue pasnena qUCHUIIITUHBI Jlekir. Cem.. | JIa6. | KCP | CPC Bcero
3aH. | 3aH.
/1
L Bge
JICHHC 1 1
2. | Knaccudukanus GU3nIecKUx METOI0B
HCCIIeIOBaHUs, BUIBI B3aumoaencTeust OMMU c 2 5 1 2 7
BEIIECTBOM
3. | Ynopyroe B3aumoseiicteue MU ¢ BemecTBoM
(nedpemomerpusi, TypOOIUMETPHS, 2 5 9 3 9
pedpakTOMETpHs, MOJISIPUMETPHS)
4 W3oTonHas u MoJieKylspHas Macc-
CIEKTPOMETPHUSI 10 2 2 4 18
> OnTuueckue meronpl ananuza (MK u YO
CIIEKTPOCKOIIHS ) 6 2 2 4 14
6. | CexTpocKoIus 3EKTPOHHOTO-TTAPAMAarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. | Cnekrpockomus SIMP 1H. 2 2
4 4 12
8. | Cnextpockonus SIMP 3C. 2 2
2 4 10
9. | KonnuecTBeHHas OlIEHKA CO/IEP KaHUS BEIIECTB B
CMECSIX pa3IMYHbIC METOIaMHU 5 5 5 2 11
10 IK3zamen 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/1auu, 1eiau. Tunel u crnennduka 3amad, peraeMbix
(GU3UYIECKUMU METOJIaMH MCCIIEOBAHUS. Y HUBEPCAIbHBIC (PU3UIECKHUE METOJIBI HUCCIIEIOBAHUSI.
OcCHOBHBIE HampaBJCHUS TPUMEHEHUS (PU3NYECKUX METOJOB HWCCICIOBAHUS TPU aHAIHN3e
CIOXHBIX 00bekTOB. IIpsiMmas u oOpartHas 3amavya (U3HUYECKUX METOJIOB HCCIEIOBAHMUS.
HekoppeKkTHOCTh MOCTaHOBKHU OOpaTHBIX 3a1a4. OOIIMe YepThl CIIEKTPOCKOTUYECKUX 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. Knaccuduxamusi puanuecKux MeTOA0B HCCIeTOBAHMSA).

Bune: B3aUMOJICCTBUSL DJICKTPOMArHUTHOTO W3JIydeHHs C BemiectBoM. OOmas mikana
SHEPreTHYECKUX Xapakrepuctuk OMMU  (aymHa BOJHBI, YacTOTa, BOJHOBOE YHCIIO,
SHEPreTUYECKHE XapaKTEPUCTHUKHU, OTHECEHHbIE Ha aTOM W MOJIb BelecTBa). JIMCKpETHOCTH
SHEPreTUYECKUX IMapaMeTpoB Tmpu B3aumoaeicteuu OMUM ¢ 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, u3MeHeHHe CHUHOBOTO (MAarHUTHOIO) COCTOSIHUSI aTOMOB M 3JIEKTpPOHOB. OCHOBHBIE
apaMeTpsl B pa3IMuUHbIX CIEKTpajbHbIX MeTojax. lllupuHa ciekTpaabHbIX JUHUM, BIMSHUE Ha
Hee OOMEHHBIX MPOIIECCOB.

1.3. Ynpyroe B3aumoaeiicreue IMMU ¢ BenecTBoM

Ouznyeckass CYHIHOCTh METOJOB  HedeloMeTpuu, TypOuIUMEeTpuu, pepakTOMETpHH,
nosisipomerpur. OCHOBHBIE MapaMeTpbl, MoJlydaeMble 3TUMU MeToAaMu. [loHsATHE O peHTreHo-
CTPYKTYPHOM aHAaJU3e.

1.4. U30TONHAsA 1 MOJIEKYJISIPHASA MacC-CIIEKTPOMeTpHS.

Honwusanus aroMoB 1 MoJieKyJl. [loTeHIanbHble KpUBBIE 17151 IBYXaTOMHBIX MOJIEKYJI U UX HIOHOB
B pa3JIMYHBIX AJIEKTPOHHBIX  COCTOSHUAX. MOJEKYJISpHbBIE M OCKOJOYHBIE  HOHBI,
neperpynnupoBouHbie HOHBI. [IpuHIMNManpHas cxeMa Macc-cekTpomeTpa. Crucrema Hammycka.
Metoapsl noHU3aUMU. ONeKTpoHHBbIM ynap. Ceuenue wmonmzanuu. Kpusbie 3¢ dekTuBHOCTH
nonmzanuu. CxemMa HMOHHOrO wucTOoYHHMKA. DoTomoHmM3anmsa. MoHuzanus HEOIHOPOJAHBIM
JNEKTPUYECKUM ToJeM. XuMudeckas wuoHuzanusa. OcoOEHHOCTH BPEMSIIPOJIETHOTO U
KBaJIPYIIOJILHOTO Macc-CeKTpoMeTpoB. Paspemenue mpubopa. Macc-criektp. Omnpenenenue
MOJIEKYJISIDHBIX ~Macc. BplgBleHne nuKa MoJekyJlspHoro uoHa. IlpumeHenue wmacc-
CHEKTPOMETPUHM ISl KOJTMYECTBEHHOTO M KaueCTBEHHOI'0 aHajIM3a HEOPraHWYeCKUX (M30TOIHAs
Macc-CIIEKTPOMETPUS) U OpraHU4YeCcKUX (MOJIEKYJsIpHas Macc-ClIEKTPOMETpusi) BelecTB. Macc-
CHEKTpOMETpUUYECKass  WJEHTU(UKALUS  BELIECTB. 3aKOHOMEPHOCTH  (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 cCieKTPaJbHbICe METOABI AHAIN3A.

OcHoBHBIE  3a7ayM  MOJIEKYJSIDHOM  CHEKTpockonuu. B3aumopneicTBue  BemiectBa  C
AIIEKTPOMAarHUTHBIM M3NydeHHeM. Jl1ama30Hbl ONTHYECKOH 00JIaCTH 3JIEKTPOMArHUTHBIX BOJIH.
B3auMocBsI3b 2JIEKTPOMArHUTHOTO U3JTyYEHUS C MOKA3aTeNsIMU CPEIbI.

UK-cnexkrpockonus (MK). Buasl konebanuii. Jueprust kojiebaTeIbHO-BpaIIaTEIbHBIX YPOBHEH.

Mopnens rapmoHudeckoro ocuusuisitopa. IlpaBuno orOopa. CuioBas MOCTOSIHHasE MOJIEKYJIBI.
WHTEeHCUBHOCTh TOJOC KoJeOaTeNbHBIX CHEeKTpoB. COCTaBHbIE U PAa3HOCTHBIE YACTOTHI.
Hopmaneheie konebanusa. O6epronbl. Pezonanc ®epmu. Yucno konedaTeNnbHBIX CTENEHEH
cBoOobl. biiok-cxema K- ciekrpomeTpa. OcobeHHOCTH MHPPAKPACHBIX CIIEKTPOB BaXKHEHIIINX
KJIACCOB OPTaHUYECKHX COeMHEHUN — mapa(uHbl, UKIoNapapuHbI, oJePHHBI, apoMaTHYeCKue
YTJIEBOJOPOBI, TETEPOATOMHBIE coeauHeHUs. VmeHTudukanus COeTMHEHHH W KaueCTBEHHBIM
aHanu3 cmeceil. KonmnuectBennslit ananus. OcobeHHOCTH TpuMeHeHust 3akoHa byrepa-JlamGepra-
bepa B K- o6nactu.

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

U UX CHeKTpajibHas xapakrepuctuka. Crnekrpodoromerps! it YD. CTpyKTypHBIH aHAIU3 110
cnektpam Y ® nornomenus. Y@ crektpsl u sHepretuueckue xapakrepuctuku B3MO u HCMO.
[ToTeHnManbl MOHU3ALMU U DHEPTHS CPOJICTBA K AIEKTPOHY.

1.6. CnekTpocKkomnusi 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. CrnuH-pemeToyHass W CIUH-COIMHOBas penakcainus. TOYHOCTh, YYBCTBUTEIHHOCTH
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Merona. lllupuna cnekrpanbHOil JuHUU B criektpe OIIP, mpuunbsl ymupenus. CBEepXTOHKas
ctpykrypa (CTC) B cnextpe DIIP. CTC oT 01HOTO ¥ HECKOJIIBKUX MapaMarHUTHBIX siziep. HYucio
KOMIIOHEHTOB ~ MYJIbTHIUIETOB, pacopelelieHne UHTeHcuBHocTed. Bun cnexkrtpos  OIIP
OPOCTEHIIMX paAuKaioB. MpeHTudukanus mnapaMarHUTHBIX dYacTul] mo crekrpam OIIP.
Anuzotponubie 1 n3orponHsie kKoHcTauThl CTC. Ocobennoctu skcnepumenta JIIP, xapakrep
00pas1oB, ucronb3dyembie pactBoputenu. [Ipunoxenune metona DIIP B xumun. Vcnonp3zoBanue
«CIUHOBBIX METOK.

1.7.CnekTpoCKONus AIePHOr0 MATHUTHOTO Pe30HAHCA.

KBaHtoBO  MexaHuueckas MOJElb  H30JMPOBAHHOIO  MPOTOHA.  ODKCIEPHUMEHTAIbHOE
MOJATBEPK/IEHUE KBAHTOBAHUS YIJIOBOI'O MOMEHTA U YpaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCHUPOBAaHHOM Cpelleé M IPUHLHUIIBI yCTPONCTBA
COBpeMEHHOTO0 criekTpomerpa SIMP. MaruutHble CBOMCTBA pa3IMUHBIX AAep. UyBCTBUTEIBHOCTD
Merona. HaceneHHOcTh ypoBHeW. MHTEHCUBHOCTh CUTHAJIOB. BHYTpeHHHME U BHEIIHUE
crangaptsl. [lapameTpbl CIEKTPOB S AEPHOTO MAarHUTHOT'O PE30HAHCA.

CnexTpsl IPOTOHHOTO MAarHUTHOIO pe3oHaHca MojeKyn. KoHcraHTa skpaHupoBaHUS sapa.
[loHsiTHE XMMUYECKOTO CABUra B CIHEKTPax SAEPHOIO MAarHUTHOTO pe3oHaHca. EnuHMIbI
u3MepeHus. HTerpupoBanue pe30HaHCHOI'O CUTHaJla. 3aBUCMMOCTb PE30HAHCHOM 4acTOThI OT
CTPYKTYpbl. DakTOphl, ONpPEACIAIOIIME IPOTOHHBIE  XMMHMYECKHE CABUIM.  MarHuTtHas
aau3oTponusa. D(PPeKT aneKkTprudeckux nojei mossipueix rpymi. Crektpsl IMP saep yriiepona
W S7IEp CO 3HAUYEHHeM criuHa Gombiue Y5. [Tapamerpsl ciektpos IMP sinep °C.

CnuH-cnHOBOE B3auMoJeicTBHE. MyNbTUILNIETHOCTh cUTHaANOB. [IpaBuina uHTEpmperanun
TOHKOM CTPYKTyphl crekTpa. Kiaccudukanus CnuH-CIIMHOBBIX B3aumMozeicTBuil. CruH-
CIIMHOBOE B3aMMOJIEUCTBUE U XUMUUECKOE CTPOCHHE.

Penakcanus sinep. IIpyHIMIBI onpeneneHns penakCaluOHHBIX XapaKTepUCTHK suep. CBs3b
penakcaluuu SAAep ¢ XUMHYECKMM CTPOCHMEM MOJEKYJ OpPraHUYECKUX M HEOPraHWYeCKHUX
BemiectB. Cnektpockomnus AMP u ctpoeHne opraHu4eckix coeIMHEHHH.

1.8.CnexkTpockonusi 31eKTPOHHO-APAMATHUTHOI0 Pe30HaHCA.

1.9.CnekTpockonus siIepHOro KBaJpynoJbLHOr0 pe30HaHCA.

OceBoli kBaapynonb. KBaapynonbHbIi MOMEHT siapa. B3aumopeiicTBue 3apsaoB, OUIONEH U
KBaJpynoJiel ¢ IUIOTHOCTBIO OTPHUIATENBHOrO 3apsifa. ['pagueHT »IEeKTPUYECKOro MOJIs.
AKcuanbpHasi CHUMMETpPHS MOJs, NapaMeTp acCuMMeTpuu. [IpUuunHbI NOSIBIEHUS Ha sSApe aToMa
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  MOJSA. ODHEpPrus  B3aUMOJACHCTBUSA  DJIEKTPUYECKOIO
KBaJIpyMOJbHOTO MOMEHTA Siipa C aKCHUAJbHO CUMMETPHYHBIM TpagueHTOM. KBajpyrojbHbIE
YPOBHU 3HEpPruM, sHepruu mnepexoxaa. IlpaBuno ordopa. DHeprus B3aUMOJCIHCTBHS, 4acTOTa
nepexosia M NpaBWJIO OTOOpa NpU OTCYTCTBUM aKCHaIbHOM cummeTpuu. OcoOeHHocTH
skcnepumenta SIKP. Mynbstunnernocts cnektpoB SIKP u sddextsr ee obycnapnuBaromue.
Binustnue marautHoro nois Ha cnekTpsl. [Ipumenenne AKP B xumun.

1.10. Snepno - ¢usuyeckne wMeroanl. Meroa sAAEpHOro raMMmMa-pe3oHaHcCa

(MeccOaypoBCKasi CHEKTPOCKOIHUS)

Henenue sinep. VICKycCTBEHHbIE M MPUPOAHBIE U30TONBI. PaanoakTUBHBIE U30TOMBI. YacTHUIbI
paauoakTuBHOTO pacnaza. [lonarue duryopectieHnuu u GocopecieHIn .



Merton simepHOro ramma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOTHS) DHEPTus MUCITyCKaeMBbIX
ramMma-kBaHTOB. JlomjepoBCKui caBUT. OJHeprus otnayu. JlomiepoBckoe — yIIMpPEHHE.
Pacnipenenenue sHepruu MCHOYLIEHHBIX W IOIVIOIIEHHBIX Y - KBAaHTOB. DHEPIUsl Y - KBAHTOB
BbI3BbIBAIONIAs Ilepexoa B oOpasue. BepoATHOCTh NepexoJoB M METOJ €€ IOBBIILECHMUS.
MeccbaypoBckuil criekTp. XUMHUECKUE CABUIU (LIEHTPOBBIE, LIEHTPOBbIE). KBajpynonbHble U
MarHuTHbIE B3auMojeHcTBUs. IIpumeHeHue MeccOaypOBCKOH CHEKTPOCKONHHU JUIsl PELIeHUs
XUMHYeCKHX 3a1a4. [IpuHumns! 1udpakmoHHON MeccOaypOBCKOW CIIEKTPOCKOIHUH. .
HeWTpoHHO-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. KonudecTBeHHbI aHanu3. CrocoObl 3TanoHupoBaHus. [Ipumepsl
aHaJM3a BEILECTB METOJOM HEMTPOHHO-aKTUBALIMOHHOI'O aHAJIM3a.



4.3.1. Tlepeyenb NpaKTHYECKUX 3aHATHI

Ne | Nepaznenau HaumenoBanue TpynoemMkocTb OueHouHble dopmupye-
n/ TEMBI MIPAaKTUYECKUY 3aHATUI (vacer) cpencrsa MBbIE
n JTUCHUTITUHBI Bcero KOMIIETEHIIU
4acoB | IPAKTH u
qyeckas
MOATOT
OBKa
1. Knaccudukamms
(U3NIECKUX METOI0B
uccienoanus. O0mast
mrkana OMMU.
OcHOBHBIE TapaMeTphbI 1 1 Pemenue NJK-3.1
ciektpoB  SAMP  Ha KOHTPOJBHOU
agpax  H u  3C 3a/1a4u 1o
VYcranoBnenue pacuuppoBke
CTPYKTYpBI coenu- CHEKTPOB
HEHUI AMEIOIIUX
SKBUBAJIEHTHBIE  fA1pa
1.1. CHGKTpO- METOJIOM
CKOITUA crektpockoruu  SAMP
SITIEPHOTO 1H.
MarHUTHOTO
pe30HaHCa DaxTopsI 2 2 YcTHOE NAK-3.1
onpeestonne cobecenoBanue | UJIK-3.2
OCHOBHBIE
3aKOHOMEPHOCTH
WM3MEHEHUS
CHEKTPaTbHBIX
MapaMeTpOB B YCIOBHSIX
WX HEAIKBUBAJIEHTHOCTH.
Cnekrtpockonusi  SIMP 2 2 Pemenue NJK-3.1
C-13, kak OCHOBHOM koHTponpHON | MJIK-3.2
METOJl  yYCTaHOBJICHUS 3aJ1a4yM 1o
CTPYKTYPBl ~ CJIOXKHBIX pacuudpoBke
OpPraHUYECKUX CIIEKTPOB
COCTUHEHUN
1.3. Cnekrpo- OcHOBHBIE 1 1  |Pemenue NJK-3.1
CKOIIMS DJIEK- 3aKOHOMEPHOCTH KOHTPOJIBHON NJK-3.2
TPOHHO- W3MEHEHUs MapaMeTpoB Bajauu
rmapamar- CIIEKTPOB OI1P.
HUTHOTO PE30- DakTopbl 170.4
HaHCA. OnpeeAIoIne
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1.4.1 Merton
S7ICPHOTO raMMa-
pe3oHaHca
MeccOaypoBcKast
CIIEKTPOCKOIIHS )

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

Pemenue
pacyeTHBIX
3a71a4

WJIK-3.1
WJIK-3.2

1.4.2
Helitponno-
AKTUBAITMOHHBIN
AHATIN3

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

Pemenue
pacyeTHBIX
3a1a4

WJIK-3.1
WJIK-3.2

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).

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

WJIK-3.1
WJIK-3.2

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

'YcTHOE
cobecenoBanme

Pemenne
KOHTPOJIBHOU

3a7a4H I10

WJIK-3.1
WJIK-3.2
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apoMaTH4ECKHe
COEIUHEHMS,
reTepoaTOMHbIE
COEIMHEHUS.

pacugpoBke
CIIEKTPOB

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

WJIK-3.1
WJIK-3.2

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-3.1
WJIK-3.2

Hounzamma artomMoB u

MOJIEKYJL.
IloTeHunannHbIE

Pemenne
KOHTPOJIBHOU

3a7a4H I10

VJIK-3.1
WJIK-3.2
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1.6 Macc-
CIIEKTPOMETPHS.

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

pacugpoBke
CIIEKTPOB

'YctHOE
cobeceroBanHne

'YcTHOE
cobecenoBanme

[TpunnunuaneHas
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-3.1
WJIK-3.2
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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 (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOAITE/ILHOE U3yUeHHe
CaMOCTOSITE/IbHOI Pa0doOThI CTYIEHTOB

No Tema Bun Raianue’ Pexomennyemas NJK
/i CaMOCTOSITCIIBHOM UTepaTypa’
paboThI
1. | Cnekrpockomnus SA€pHOro Pa6ora a 1-8 1,2,4 (ocH.)
MarHUTHOTO pe30HaHCa JTUTEPATypPOH 1
nn
2. | Crektpockomus PaboTa a 9,10 1,4 (ocH.)
AIIEKTPOHHOTO- JTUTEpPaTypoil u
MapaMarHuTHOTO PE30HaHCa nn
3. | CriekTpocKoIus SIepHOTO Pabota a 11 1 (ocH.) WIK-3.1
KBaJIPYIIOJILHOTO PE30HAHCa | JIUTEPaTypor U AK-3.
%051 NJIK-3.2
4. | SImepHO-TaMMa pe30HaHC Pa6ota a 12 1 (och.), 1
(Mecc-06aypoBckas JTUTEPATYPOH U (mom.)
CIEKTPOCKOIIHS ) nun
5. | HeifrporHo-aktuBanmonueiii | Pabora a 13 1,3 (ocH.)
aHaus. JUTEPATYpPOU U
nn
6. HK-criekTpockomnus Pa6ora 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

! Hymeparus cootrBercTByeT IlpHnoxenuto 1.

2 Hymepariyst COOTBETCTBYET CIUCKY IPUBEACHHOM JIUTEpaTyphl (OCH. — OCHOBHAs, JIOT. —
JTOTIOJIHATEIIbHAS ).

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

OnexkTpoHHas WH(POPMAMOHHO-00pa30BaTeIbHAs Cpella YHHBEPCHTETa 00eCreunBaeT
JIOCTYIl K AJIEKTPOHHBIM Y4E€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM 0Opa30BaTeNbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBL.

IIpu ucnonp3oBaHuU B 00pa30BaTEIbLHOM IpOILecce MEeYaTHBIX W3JaHUNi OMOIMOTEeUHBIN
(OoH1 YKOMIIJIEKTOBAH MEeYaTHbIMU 3/1aHUAMHU U3 pacueTa He MeHee 0,25 sKx3eMIuisipa KaxkJ10ro u3
U3JJaHUH, yKa3aHHBIX B paboueil mporpaMMe JUCIHMILIMHBI, HAa OJHOrO 00y4Yarolerocs 13 yucia
JIML, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCLUILINHY.

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

a) (enepasibHbIe 3aKOHBI 1 HOPMATUBHbBIE TOKYMEHTHI (MY HAJIMYUK) 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 CIEKTPOCKOMHS
SIMP MHOTOKOMIOHEHTHBIX CHCTEM NMPUPOJIHOTO MPOUCXOXKACHUA. YueOHoe nocodue. MpKyTck:
Nzn-Bo UT'Y. 2013.

3. [IpakTukym no ¢pusznueckoit xumuu. Ouzndeckre METObI UCCIIETOBAaHUS. Yueo.
nocobue/ moxa pen. M.Sl. MenbaukoBa u ap. — M.: Axagemus. 2014\

4, 3. [lpeu, ®. bronbeman, K. Abdonasrep OnpeneneHue CTpoeHUsS OPraHUIECKUX
coenuHeHui. Tabnuibl criekTpanbHbIX JaHHBIX: M.: Mup. 2006.

B) JOTOJHUTEIbHAS JIUTEpATypa

1. dusnueckue METOABI HCCIEAOBAHUS HEOPraHUYECKUX BemlecTB: Yueb. mocobue/ T.I'.
bamnuesa [u ap.]; pen. A.b. Hukonbckwuii.-M. : Axanemus, 2006.
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r) mporpaMMmHoOe obecrieuenue nporpammbl ACD LAB, Mestrec ans MoaenupoBaHus CIIEKTPOB,
MOJIYYECHHBIX Pa3IMYHBIMU (U3UUYECKUMHU METOJIaMH aHAIIN3A.
1) 0a3bl TaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC U TOMCKOBBIC CHCTEMBI

NHTEepHET-UCTOYHUKNY:

http://library.books27x7.com

http://www2.viniti.ru

http://elibrary. ru

https://www.reaxys.com

http://www.info.reaxys.com

http://www.Lbz.ru

6.MaTepuaabHO-TEXHHYECKOE obecrieyeHme.
Oo6opynoBanmue:
CrekTpoMeTp siaepHoro-Marautaoro pesonanca VXR-500S «Variany» cHa0KeHHbIH AaTYnKaMH
JUISL pETUCTPAIIMK BCEX MAarHUTHO-aKTUBHBIX sAjep. [lakeT mporpamm ajs MoIeIMpOBaHUS
cnekTpoB SIMP u pacuera cTpyKTYpHBIX POpPMYII.

Matepuanbl: HaOOp CTaHAAPTHBIX OOpPA3LOB IS HAOIIOACHUS SIBICHUS SJIEPHOTO-
MarHMTHOI'O PE30HAHCA U XUMUYECKON NOJIIPU3ALUH SIIEP.

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHU:

B mpouecce u3yueHuss AUCHUIUIMHBI HMCHOJIB3YIOTCS Kak TpaJUIMOHHbBIE, TaK H
WHHOBAIIMOHHBIE TEXHOJOTHH, AKTHUBHBIE W WHTEPAKTHBHBIE METOJbI M (POPMBI OOYUYCHHUS:
TEXHOJIOTHSI OOBSICHUTEIHHO-UILTIOCTPATUBHOTO OOBSICHEHHH € JJIeMEHTaMH MPOOJIEMHOTO
U3NIOKEHUS,  TEXHONOTUs  Mpo(ecCHOHAbHO-OPUEHTUPOBAHHOTO  OOy4YeHUSs,  JICKIIHH,
06’B$[CHI/ITCJ'IBHO-I/IJ'IJ'IIOCTpaTI/IBHI)II\/JI METOL C 3JIEMCEHTaMU HpO6JI€MHOFO HU3JI0XKECHUA,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYallMH, pElIEHHE CUTYallMOHHBIX 3a/1a4.

8. Ouenounnle cpeacrna (0OC):
8.1. . OueHouHbIe CpeCTBA Ui BXOAHOIO KOHTPOJIS - HE MPETyCMOTPEHbBI
8.2.  OneHouHblE CpEACTBA TEKYLIETr0 KOHTPOJSA: TECThl C OTKPBITBIMU BOIPOCAMH,
IIPOrpaMMUpPYEMBIE OIPOCHI HA JIEKLHUAX, KOHTPOJIbHBIE 3ala4M JJI CAaMOIPOBEPKHU. pEIICHUE
3aJa4 0 KOHKPETHBIM CIIEKTpaM, NOJTYYSHHBIMU PA3MTUYHBIMUA (PU3NUECKUMHU METOJIaMH aHAJIN3a
C YCTaHOBJIEHHEM COCTaBa, CTPOCHUS U CTPYKTYpPhl HEU3BECTHOI'O COEIMHEHMS, KOHTPOJIbHBIE
paboThl. Ha3HaueHue OLIEHOUHBIX CPENICTB - BBIIBUTH CHOPMUPOBAHHOCTH KOMITIETEHIIUHN —
NaK-2,2 NJK-2,3
83. CemuHapckue 3aHATHS
Cemunap 1
Yemanoenenue cocmasa u cmpoenus coeounenuti Memooamu i0epHol CHeKMpOCKONULU.
1. OcnoBusble mapametpsl criekTpoB SIMP na sinpax H-1 u C-13. YcranoBieHue cTpyKTyphl
COEIMHEHUI UMEIOINX 3KBUBAICHTHBIE sJipa MeT0o10M criekTpockonuu SIMP H-1
Pewenue 3a0au
2. DaxTopbl, ONPEIEIAIONIME OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHUS CIIEKTPAIbHBIX
IIapaMeTPOB B YCIIOBUAX UX HEOKBUBAJICHTHOCTH.
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https://www.reaxys.com/
http://www.info.reaxys.com/
http://www.lbz.ru/

Pewenue 3a0au
3. OcHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUs mnapamerpoB cnekTpoB OIIP. dakropel ux
OIpeeAoIne
Pewenue 3a0au
4. Cnextpockonus SIMP C-13, kak OCHOBHOW METOJ| YCTaHOBJIEHHUSI CTPYKTYpPBI CIIOKHBIX
OpPraHMYECKUX COCIMHEHUN
Pewenue 3a0au
5. OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHUS IIapaMEeTpOB CIIEKTPOB SIEPHOTO TIaMMa-
pe3oHaHca. DaKTOPbI, ONpeAEIIOIINE X U3MEHEHUS.
Pewenue 3a0au
6. OCHOBHBIE TPUHLUIIBI 1 0OCOOEHHOCTH METO/Ia SACPHOr0 FaMMa-pe30HaHca U HEUTPOHHO-
AKTHUBALIMOHHOTO METO/1a.
Pewenue 3a0au
Cemunap 2

Onmuueckue memoovl

1. Buasl kosebanuil. OHeprus KojeOaTellbHO-BpalllaTeIbHBIX  ypoBHEH. Mojenb
rapMoHuueckoro ocuuusitopa. [Ipasuiio or6opa. CuinoBasi IOCTOSSHHAS! MOJIEKYJIBI.

2. VIHTEeHCUBHOCTH MOJIOC KOJeOATeNbHBIX CHeKTpoB. COCTaBHBIE M PAa3HOCTHBIE YaCTOTHI.
Hopwmansabie konebanus. O6epTonbl. Pezonanc @epmu. Yncno kosredaTenbHbIX CTEEeHEH
CBOOO/BI.

3. bnok-cxema UK- cnextpomerpa. OCOOEHHOCTH HMH(PAKPACHBIX CIIEKTPOB BaXXHEUIIMX
KJACCOB OpPraHWYEeCKMX COCIUHEHMH - mapauHbl, IUKJIONapaQuHbI, OJeQUHBI,
apOMAaTUYECKHE COCIUHEHHUS, TETEPOATOMHBIE COCIUHEHNUS.

4. . Vpentudukanus COECAMHEHWH M KauyeCTBEHHBIM aHanmu3 cMeceil. KommdecTBeHHBIIM
ananmu3. OcoOeHHOCTH IpuMeHeHus 3akoHa byrepa-0Jlam6epra-bepa B UK-o6nactu anun
BOJIH.

5. MexanusMm paccesHus cBera. B3auMocCBsI3b MOJMSPU3YEMOCTH M JIUIIOJIBHOIO MOMEHTA.
Oco0OeHHOCTH TEXHUKH CHEKTPOCKONNU KOMOWHAIMOHHOTO paccesiHus. IIpumeHeHue
KPC B cTpykTypHOM ananuze. Bzaumocsszp UK- u KP-criektpos.

6. DnexTpoHHbIE CTIEKTPHI. THIIBI 3JIEKTPOHHBIX IEPeX010B. XpoMO(pOpHI U UX CIIEKTpaIbHAas
xapakrepuctuka. Crnexkrpodoromerpel Y®. CTpyKTypHBIH aHanu3 mo crekrpam YO
MIOTJIOLLICHMUS.

Pewenue 3a0au
Cemunap 3

Macc-cnekmpomempus

1. Wonwmzanus aToMOB U MOJIEKYJl. [loTeHIIMaIbHBIE KPUBBIE JIJISl IBYXaTOMHBIX MOJIEKYN U
MX MOHOB B PA3JIMYHBIX AJIEKTPOHHBIX COCTOSIHUAX. MOJEKYJISIpHBIE M OCKOJIOUHBIE HOHBI.
[leperpynnupoBOUYHBIE HOHBI.

2. llpunnunmanbHas cxeMa macc-crekrpoMerpa. Cucrema Hamycka. MeTOIbI MOHHM3AIIHH.
OnekTpoHHbIi ynap. Cedyenue uonuzanuu. Kpusble akTuBHOCTH HMoHM3anuu. Cxema
MOHHOTO HCTOYHHMKA. DoTomonmzanus. VoHH3anus HEOTHOPOIHBIM AIIEKTPUUYECKUM
nojieM. XUMHYECKasi MOHU3AIHSI.
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3. OcobeHHOCTH BPEMSNPOJIETHOTO M KBaAPYIOIBHOTO Macc-crieKTpoMeTpa. Paspemienue
npubopa. Macc-cnektp. OrnpeneneHue MOJEKYISIpHBIX Macc. BblsiBieHue mnuka
MOJIEKYJISIpHOTO HOHA. [[puMeHeHne Macc-CreKTpOMETPUH.

4. Macc-CeKTpoMeTpruecKas UACHTU(UKAIUS BEIIECTB. 3aKOHOMEPHOCTH (hparMeHTaluu
MOJICKYJISIpHBIX HOHOB. IleperpynmnupoBku. MeracTaOuibHbIE MOHBI, UX 3HAUYEHUE IS
uneHTruKanuy. BrusHnre N30TONMOB Ha XapaKTep Macc-CIIEKTPOB, UX POJIb B OTHECEHUH
(dbparMeHToB.

5. Omnpenenenne SHEPTUH pa3pbiBa XMMUYECKON CBSI3U M IMOTEHIIMAIOB HOHM3AMH. MloHHO-
[UKJIOTPOHHBIA PE30HAHC, 00J1aCTh IPUMEHEHUSI.

Pewenue 3a0au

11.2. KoHTpoJibHBIE BONPOCHI /IJIsI CAMOIIPOBEPKH.
Obwue 6onpocwi

1. Kakue mpu3HaKe TMOJOXCHBI B OCHOBY JICICHHUS INKaJIbl JCKTPOMAHUTHBIX BOJIH Ha
IUAa30Hbl u KaKOBBI 0COOEHHOCTH OITHYECKOTO nuarnaszona?
2. Kak cBs13aHO BOJIHOBOE YKCIIO C JJIMHOMN BOJHBI?

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

1) ans Bo30Yy»KACHUS SJICKTPOHOB;

2) s BO30OY>KIeHHS KONIeOaHHi aTOMOB B MOJIEKYIIE;
3) ans Bo30YyKIACHUSI BPAILICHU MOJIEKYIIBL;

4) nnst nepeoprueHTalluy CIIMHOB SJIEP.

4. KakoBO COOTHOLIEHHE MEXIy B3HEprusMu 3JeKTpoHHbIX Ee, konebarenpHbix Ev u
BpalaTenbHbIX Er cOCTOSIHMIM MOJIEKYIIbI?

1) Ee > Ev > Er ; 2) Eb > Er > Ee ; 3) Er > Ee > Ev ; 4) Er > Ev > Ee.
5. Ilpu paccMOTpeHHH CIEKTPOB KAaKOTO THIa HEOOXOJUMO YYUTHIBaTh mpuHimn DpaHka-
Kongona? 1) UK-. 2) Bpamarensubix. 3) KP-. 4) snekTpoHHBIX.

6. B xakmx 00JacTsAX CHeKTpa HaOJIOMAIOTCS SJEKTPOHHO-KOJIeOaTeIhHO-BpallaTeIbHbIC,
Kosie0aTeIbHO-BpalaTeIbHbIE U BpallaTeIbHbIe CIICKTPHI?

7. B kakux o00nacTAX CHEKTpa TMPOSBIAIOTCS MNEPEeXOAbl MEXIy dIIEKTPOHHBIMH,
KoJIe0aTeIbHBIMU U BpalllaTeNbHBIMU cocTosiHUsAMU Monekyn? 1) Konebarenspnsie - B UK-
oOmactu, BpamartenbHble - B Y®-001acTH, 3JEKTPOHHbIE - B MHUKPOBOJHOBOW. 2)
KonebarenbHbie - B MUKPOBOJTHOBOM, 3JIEKTpOHHBIE - B Y d-00/1acTu, BpamareabHble — B
HK-ob6nactu. 3) KonebarensHsle - B MK-o0nactu, BpamiarenbHble - B MUKPOBOJIHOBOM,
anekTpoHHbie —B Y d-o6mactu. 4) Konebarensubie - B Y®-o0macTtu, amekTponnsie - B UK-
o0yacTu, BpalaTelbHbIE - B MUKPOBOJIHOBOM.

8. Meroapl aHanmM3a, OCHOBAaHHBIE HAa W3MEPEHUHU TOTJIOLUICHHOTO 00pa3loM CBeETa,
Ha3bIBatOTCsA: 1) pamuomerpueit; 2) abcopOumomerpueiri; 3) daroopumerpueit; 4)
TypOUIUMETPHEH.
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Konebamenvnasn CneKmpoCKonus

1. KonebarenbHble CIEKTPhI BO3HUKAIOT MPH B3aMMOACHCTBUH BELIECTBA!
1) c ramma-u3nydeHueMm 2) ¢ BUAUMBIM CBETOM; 3) C paIuOBOJTHAMH
4)c UK-uznyuyenuem; S)c Y O-uznyueHuem

2. UndpakpacHbIM CIeKTpaM MOTJIOLUIEHUS COOTBETCTBYIOT:

1) nyIeKTpOHHBIE TEPEXOAbl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
2) konebaTeNbHbIE MEPEX0bl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
3) 2JIeKTPOHHBIE IEPEXObI U3 BO30YKIEHHOTO B OCHOBHOE COCTOSTHUE;
4) BpamareabHble IEPEXO0/Ibl U3 OCHOBHOTO B BO30YKIEHHOE COCTOSIHUE.

3.Yacrora BaJIEHTHBIX KOJICOAHUMN:

1) Oompmie dYem dYactoTa AeGOPMAMOHHBIX KoJieOaHWH 2) MEHbBIIE 4YEeM YacToTa
nehopMaImoHHBIX KojebaHuit 3) Oosblie yeM yacToTa aeopMalMoOHHbIX KoJiIeOaHUW OTHON
U TOM K€ TPYIIIbI MOJICKYJIbI 4) MEHbIIIE YEM YacTOTa JeOPMAIMOHHBIX KOJIeOaHUI OTHOM U
TOW K€ TPYIITBI MOJIEKYJIBL.

4. KoMOMHAIMOHHBIM pacCcestHUEM Ha3bIBAa€TCs paccesHUuE CBETa:

1) 6e3 u3mMeHeHus YacTOThl; 2) ¢ YBEIMYEHUEM YacTOThI; 3) C YMEHBUIEHUEM YacTOThl; 4) ¢
M3MEHEHHEM YaCTOTHI.

5. Kakue xonebanus monekynsl CO2 nposeinsitorest B UK-cnextpe, a kakue B KP-criekrpe?

1) IlonHOoCcMMMeTpUYHOE BaJleHTHOe KoyiebaHume Vi aktuBHOo B KP-cmektpe, a
nepopMalmoHHOe V2 " aHTUCUMMETPUYHOE V3 B HK-cnextpe.
2) Bce komebanmst vi, vz u vz aktuBibl B HK- u  KP-cmektpax.
3) IlonHocuMMmeTpuuyHOE BajleHTHOEe Konebanume vi aktuBHo B MK-cmektpe, a
nedopMallnoOHHOE V2 U AHTUCUMMETPUYHOE V3 B KP-cnextpe.
4) Bce komebaus vi, V2 M V3 aKkTuBHBI Toiabko B MK-cmektpe.
6. CKOJBKO MOCTYNaTeNIbHBIX, BpallaTelIbHBIX M KoJeOaTelnbHBIX CTENeHel CBOOOIbI Yy

TETpadAPUUECKON MOJIEKYJTbI CH4 ?
1) TocrymarempHbIx — 3, BpamaredbHRIXx — 3, KojeOarempHBIX — 9.
2) IlocrymarenpHbIX — 3, Bpam@areabHblx — 2, kojebarenpHbix —  10.
3) [TIlocrymarenpHbIX — 3, BpamarenpHelx — 3, KoiebaTenbHBIX — 3.
4) TlocrymarenbHbIX — 3, BpamarelbHbIX — 3, KojebaTenbHBIX — 5.

7. CKOJIBKO TOCTYNAaTEeNbHbIX, BpAIATENbHBIX U KOJIEOATENbHBIX CTENEHEeW CBOOOIBI Y
nuHeHoi Mostekynsl HCN u yrioBoit — H20? OquHakoBO S y HUX YMCJIO OCHOBHBIX 4acTOT
KoseOaHmii?

8. Vkaxute xapakTtepHble ocoOeHHOCTH KoisiebarenbHbIX cnektpoB (MK- um KP-) npu-
BE/ICHHBIX HUXKE MOJIEKYJI:

1) Cl; 2) HCI ; 3) CO ; 4) CF2=CHy> ( TonbKO BaJCHTHbIE KOJCOAHUS TBOWHOM CBS3H ); D)
CH3CH=CHCH3 (TonpK0 BaJIeHTHBIC KOJeOaHUsI ABOWHOM CBS3H ).

9. OTIMYaIOTCs T SHEPTHH JUCCOIMALMU U30TOMTHBIX MOJIEKY, Harpumep Hz u D2?
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1) DHEepruu AUCCONMAINK OJUHAKOBBHI.

2) Ha Bompoc OTBETHUTH HEJB3s, TAK KaK HE IPUBEICHBI JaHHBIC 00 MX YacTOTaX KoyjeOaHui u
AHTapMOHUYHOCTH.

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

4) Dueprus auccounanyu y Hz Oompmre, uem y Dz. 10. IIposBisitoTcst U (aKTUBHBI JIH)
KoJieOaHMs MOJIPHBIX AByXaToMHbIX MoJekyn (Hanpumep HCl) B MK-cekTpax u cnekrpax
KP ?

1) IlposBisarorcs tonmbko 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 xosedarenbHbix cnekTpoB ( MK- u KP-criektpoB ) ans nuHenHOM
MOJIEKYJIbI IMOKCU/A YIIIepoJa U YKaXKHUTE TUIIbI KOJeOaHU I JaHHON MOJIEKYJIbI.

12. Kakue n3mMeHeHus Mpou30uIyT B HH(PPAKpaCHOM CHEKTPE MOIVIOIIEHUS U30IPOIUIOBOIO
CHHpTa Mocie ero 00paboTKU XJIOPUCTHIM OEH30MIOM ?

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

14. Kakue OCHOBHBIE HM3MEHEHHS MPOM30UIYT B HMH(pPAKpaCHOM CIEKTpPE MOTJIOMICHUS
[UKJIONEHTAHOHA TT0CIIe €r0 00pabOTKH STUIICHTIIMKOJIEM B KUCIIOHN cpene?

15. Kakue xapakTepHbl€ pa3Indusl MOXKHO 0KUJATh B MH(PPAKPACHOM CHEKTPE MOTJIOMIEHUS

s chaenyromux coenuuennii: : a) CHsCH2CH2NH., (CH3)2>CHNH2 u (CH3)3N 6) (CH3)2CH—
O-CH(CH3), (CH3)3C-O-CH2CH3 u (CH3)3C-O-H B) (CH3).CH-OH u (CHz),CH-O-
CH(CHa)2

r) CH=CCH2CH2CHs, CH3C=CCH:CHz u CH=CCH(CH3z)2 1) CH3CH=CHCHs,
CH2>=C(CHz)2, CH>=CHCH2CHz u (CH3)2C=C(CH3)2 €) aunponwiaMHH, aHWIHH U
TpU(PEHNIaMUH.

16. B UK-cnektpe monexynsl CS2 Habmo1at0TCs ABE OCHOBHBIE YacTOThI ITpH 399 u 1552 cm™
! a B KP-cextpe — oHa mpu 671 cM . Ha OCHOBaHWMH 3THX IaHHEIX YKaXKHTE, KAKOBA
reoMeTpHsl MOJIEKYJIbI Cepoyriepoja U Kakue KonebaHus npossisitores ( akTuBHBI ) B K-
CIIEKTpE.

17. Monekyna aineTujiieHa B OCHOBHOM COCTOSSHUM HMEET JIMHEWHOE CTPOEHHE, a B
BO30YKJICHHOM COCTOSTHUY MIPUHUMAET HE JIMHEHHYIO TpaHC-KoHpuUrypamnuio. OTMHAKOBO JIH
YUCIIO OCHOBHBIX 4acToT Kosie0aHui ITUX IBYX COCTOSTHUH?
18. B undpakpacHOM crieKTpe MOTIOMECHUS (2-0KCUITHI )-IIUKIIOTICHTaIUCHA, TTIOTYIYEHHOM B
TOHKOM CJI0€, IMEETCs IMPOKas TOJI0ca MOTIomeHHs B 06mactu 3600-3100 ey L. [Tpu 3ammcn
criektpa B pazbaBieHHoM ( 0,01 M ) pacTBope B UYETHIPEXXJIOPHUCTOM YTJIEPOJIC HIUPOKas
T0JI0Ca MCYE3aeT M BMECTO Hee TOSABJIAeTCs y3Kuil ik mpu 3600 cM L. OObACHUTE JaHHBIE
pa3iuuus B MH(PaKPACHBIX CIIEKTPaX MOTIOMIECHUS.

19. Mosnekyna aleTuieHa B OCHOBHOM COCTOSIHUM UMEET JTMHEHHOE CTPOEHHE, a B BO30YKIEHHOM
COCTOSIHUU TIPUHHMMAET HENHMHEHHYI0 TpaHc-KoH¢urypamnuo. OJMHAKOBO JH YHCIO OCHOBHBIX
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YacTOT KOJIEOAHUM ATUX JIBYX COCTOSTHUIN?

20. MakcumyM mnioniocsl norsomenust OH-rpynmnst o-autpodenona B UK-criekrpe, noay4eHHOM B
tabnerke KBr unu B paz6asnennom pactsope CHCls, umeeT oany u Tysxke yactory — 3200 cm L,
a B cilydae n-HUTPO(]eHoIa YaCTOThl MAKCUMyMa pa3Hble ¥ paBHBI COOTBETCTBEHHO 3325 u 3530
cm L. Jlaiite oOBsacHenue.

aﬂeKWIPOHHa}Z CNneKmpoCcKonus

1. Cnexktpam mOMIOIIEHUS B  YIbTpa(uoIeTOBONH 00JacTH CIEKTpa COOTBETCTBYIOT:
1)  snexkTpoHHbIE  Mepexoabl M3 OCHOBHOTO B BO30YXKJIEHHOE  COCTOSIHUE;
2)  koneOaTelbHbIE  IMEPEXOJbl U3  OCHOBHOTO B BO30YXKIECHHOE  COCTOSIHUE;
3)  ONeKTpPOHHBIE  MEpexoAbl U3  BO30YXKICHHOTO B~ OCHOBHOE  COCTOSHHE;
4)  BpamaTenabHblE ~ IEPEXOoAbl M3 OCHOBHOTO B BO30Y)KIEHHOE  COCTOSIHHME.
2. DNeKTpOHHBIE IMEPEXOJbl B MOJEKYJaX MPOSBISIOTCS B YIbTPApHUOICTOBOW M BUAMMON
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. DJEeKTPOHHBIE CIIEKTPBI BO3HUKAIOT npu B3aUMO/IeIiCTBUN BEIIECTBA!
1) ¢ ramMa-usnaydeHuem; 2) € BHOUMBIM  CBeTOM; 3) ¢  paJMOBOJIHAMHU;
4) ¢ UK-uznydenuem; 5) ¢ YO-uznyuenuem. 4. Kakue 351eKTpoHHbIE N1€PEXO/Ibl 3aIPEIIEHbI 110
CHUHY: 1) CHHIJIET-CUHIJIETHbIE;, 2) CHUHIVIET-TPUILIETHbIC; 3) TPUIUIET-TPUILIETHBIC; 4) A
AIIEKTPOHHBIX IepeX0/I0B HET 3arpera o CIIHHY.
5. KakoBa MyInbTHIUIETHOCTD 3JIEKTPOHHOTO COCTOSHUSI MOJIEKYJIbI, IPU KOTOPOM CITMHBI JIBYX
AIIEKTPOHOB napauiesibHbI: 1) 1/2; 2) 1 3) 2, 4) 3.
6. Cpenu npuBEACHHBIX HIDKE Tpynn 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 ITOJIMEHOB ITPUBOIUT B Y D-CIIEKTPE K:

1) 6aTOXpOMHOMY C/IBUTY M THIIOXPOMHOMY 3(dekTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIIEPXPOMHOMY 3 deKTy; 3) TUIICOXPOMHOMY CABHUTY U TUIOXPOMHOMY 3P deKxTy; 4)
TUIICOXPOMHOMY CJIBUTY U THIIEPXPOMHOMY 3 (DeKxTy.

8. Bunumplii CBET MIpeACTABISIET COOO0M IIEKTPOMAarHUTHOE U3TydeHUE, 3aHUMAIOIIICe
uHTepBan cnektpa ot 400 1o 800 HM. OOBsCHUTE, TOYEMY MHOTHE BELIECTBA UMEIOIIHE
MakCcUMyM norjomieHus Hke 400 HM HHTEHCUBHO OKpaIleHBbI.

9. DneKTpOHHBIE CIIEKTPHI MOTIIONMEeHU OyTaHOHa-2 1 OyTeH-3-0Ha-2 B o0xactu 220-350 HM
UMEIOT OMH MakcuMyM: 1ipu 270 uM (g = 17) — cnektp a v ipu 315 HM (€ = 28) — crekTp
b. Kakomy BemecTBy MpUHAIICKUT KK CIIEKTP?

10. B a51eKTpOHHOM CHEKTpe NOrIonIeHHs TpUEeHIaMiHa UMeeTcsl 1osioca npu 227 HM B
HelTpaabHOM pacTBope. OObsICHUTE, TOUEMY JaHHasl 110J0ca UCUe3aeT B KUCIOM PacTBOpeE.
11. MOXHO 11 110 3JIEKTPOHHBIM CIIEKTPaM MOIJIOIIEHUS KOHTPOJIUPOBATh TEUEHHE
CJICAYIOIIMX peaKkiuil : a) TMeHOBOW KOHIeHCaluu; 0) aab/I0JIbHOW KOHIEHCAIlUH; B)
a3ocoydeTaHus; I') 00pa30BaHUs aleTaleil; 1) THAPUPOBAHNUS apEHOB.

12. OnTrueckas IOTHOCTh BOJHOTO PacTBOpa coemHeHNs X npu A = 250 HM coCTaBIIsieT
0,542 npu konuentparuu 0,1 MOJIB/JI B KIOBETE C TOIIIMHON MOTJIONIAFOIIETO CJIost 1 CM.
Koaddumument nornomenus coequnenus X pasex 9000. M3BectHo, uTo X pearupyer mo
ypaBHeHuto: X =Y + Z. Haiinure KOHCTaHTY paBHOBECHUs 3TOM pPEaKLUH, €CJIA U3BECTHO YTO
coequHeHus Y U Z He MOIVIOMAIOT B 00JIACTH ITOTIONIEHUS X.
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13. Ilpu rumponuze S-metuin-3-xyop-1,4-rekcaarena ObLUTH BBIACICHBI IBA H30MEPHBIX
crupTa. DJIEKTPOHHBINA CHEKTP MOIJIOIEHUS OJTHOTO U3 HUX COJAEPKUT MOJI0CY Npu 223 HM
(Ig € =4,4), a napyroro — nosocy npu 236 um (Ig € = 4,3). KakoBo ux crpoeHue?

14. ITpu HarpeBanuu 0Opa3Ia ATUIHMKIONEeHTaueHa (AMakc = 247uM, € = 3400) B TeueHUN
0,5; 1,5; 2,5; 4 94 B crieKTpe MOTJIOMIEHUST HAOII0JaeTCsl YMEHBIIICHHE MOJIEHOTO
kodd¢uimenTa nmornomenus u cocrasisier 2800, 2050, 1650, 1100 cooTBETCTBEHHO.
Onpexnenure A1 KaXKI0T0O MOMEHTA BPEMEHHU CTETIEHb MPEBPALICHUS STUIIIMKIIONICHTaIueHA
B €r0 IMMEp, €CIIU MOCIEeAHUN npo3padeH npu 247 HM.

15. Kakue u3smeHeHus B 3JIEKTPOHHOM crekTpe noroiienus akpoiaenna CH,=CH—-CH=0
[Amakc = 203 um (e ~ 12000), Amakc = 345 um (¢ ~ 20)] creayeT okuaaTh nIpu pa3daBIeHUN
ATAHOJIOM, COJEPIKAIINM CIIE/IBI KUCIOTHI?

16. TIpomryckanue BoHOTO pacTBopa (hymapara Hatpus rpu A = 250 am u 25 °C cocraBiseT
19,2 % nna 5-10-4 monw/n pacTBOpa B KIOBeTe TONIIMHON 1 cM. Bpiuucnure onTuyeckyro
IUIOTHOCTH Y MOJISIPHBIN KO9()(DUITUEHT TOTIIOIEHHS.

17. Kak Oyner uzmeHsThest Y @-crieKTp moriomeHus peHosia B BOAHOM pacTBOpe Ipu
W3MEHEHHU KUCIIOTHOCTH CPEAbI OT CHIILHOKHUCIIOHN /10 MIETOYHOMN ?

18. [l psina MMHEHHBIX TOJUIUKIMYECKUX apOMATUYECKUX YTIIEBOIOPOAOB 001Iei
dopmynel ChHo,5n+3 (roe n = 14, 18, 22) B 31€KTPOHHBIX CHEKTPax MOTJIOMIEHUS UMEIOTCS
MakcuMymbl iorsouierus npu 380 uMm (e ~ 7900 ), 480 um (g ~ 11000 ) u 580 um (¢ ~ 12600
). CooTHEeCHTE JaHHBIE CIIEKTPOB C POPMYTIaMHU KHUCIIOT.

19. DneKTpOHHBIE CIIEKTPHI MOTIIOMICHUST METUIIOBBIX Y(PHPOB OCH30WHOW U (PEHUITYKCYCHOM
KUCIIOT UMEIOT B uHTepBaie 220 — 350 HM uMeroT ouH MakcumyM: Tipu 260 uwm (Ig € ~ 2,2)
— cnektp A u nipu 285 um (Ig € ~ 3,1) — cnektp b. KakoMy BeliecTBy COOTBETCTBYET
KaXJIbIid CTIEKTP?

20. {ns pana venpeaenbHbix kuciaot CH3(CH=CH),COOH (rne n = 2, 3, 4) B 3J1€KTPOHHBIX
CIEKTpax MOTJIOMICHHSI UMEIOTCS MaKCUMYyMbI norjoieHus npu 260 uM (e ~ 6500), 310 um
(€ ~9000) 1 330 u™m (g ~ 11000). CooTHECHTE TaHHBIC CIIEKTPOB CO CTPYKTypaMH KUCIIOT.
21. Kakue u3MeHEHHUs B DJIEKTPOHHOM CIEKTpPE MOTJIOLUIEHHS [IMKJIONPONAaHOHA CIIEyeT
OKUJATh MMOCIE THApaTaluu ?

22. DnekTpOoHHBIE CNEKTPHI HoryomeHus Oyraauena-1,3 u rekcaauena-2,4 B obmactu 200—
250 HM UMerT oauH MakcuMyM : Tipu 217 uM (¢ ~ 21000) — crextp A u nipu 227 HM (€ ~
23000) — cnektp b. KakoMy BelecTBy NpHHAICIKHUT KaXKIbIH CIICKTP?

23. B kakom pactBopurene, CCls nmn CH3CN, 6osblie BEpOSTHOCTb 3aperuCTpUpPOBATH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYpPY 3JEKTPOHHOI'O IEpeX0/a PacTBOPEHHOI'O COEIUHEHUs?
[Touemy?

24. MoOXHO JM OTIMYUTH METOJAMHM ONTHYECKOM CHEKTPOCKONMH BHYTpU- H
MEXMOJIEKYIISIPHYIO BOJLOPOIHYIO CBSA3b? APryMEHTUPYNUTE OTBET KOHKPETHBIMU IIPUMEPAMH.

25. OmpenenuTe KOHCTAaHTY KETOEHOJBHOM TayTOMEpPUHM alleTUJIAlleTOHAa JUIsl PacTBOPOB
BEIIeCTBa B I'€KCAHE, 3TAHOJIE U BOJE, €CIIM B YKA3aHHOM 00JaCTH MOJIIPHBIA KO3(DPUIIHEHT
noryomenuss paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBICHUTE, MOJYYCHHBIC
pesynbTaTel. CH3COCH2COCH3 < CH3C(OH)=CHCOCH3 keto-popma eHonbHas dhopma
Amaxkc 275 um (e ~ 100) Amakc 270 M (g ~12000)
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26.B snextponHoM criektpe mororienus okucu Mesutia CHsCOCH=C(CHas)2 (B remnrane)
B obsactu ot 200 ot 400 HM UMEIOTCS IBE MOJIOCHI IMOTJIOUICHUs ¢ MaKcuMyMamu ipu A = 230
HM U A = 327 HM, 00YCIJIOBJIEHHBIE COOTBETCTBEHHO T—>T* U n—71* nepexogamu. OObsCHHTE,
Kakie W3MEHEHMs IPOU30MIyT B CHEKTpE IOCIE 3aMEHbl renrTaHa Ha 0ojee MOJISPHBIMA
pacTBOPUTEb.

27.Kakue xapakTepHble W3MEHEHMsI IMPOU3OHWIYT B AJIEKTPOHHOM CIEKTPE IOIVIOIIECHHUS
alleTOYKCYCHOT0 3(upa MociIe 3aMEHbl PAaCTBOPUTENS: FeKcaHa Ha BOay?

28.Kakne u3MeHeHHs Mpou3ouayT B YD-creKkTpe IUKIONEHTAaHOHA TOCe ero 00paboTKu
JTUTURTIOMUHUHATUIPUAOM?

29.Kakomy u3 HemnpeneabHbIX H30MEpHBIX cUPTOB CeHgO mpuHAIIEKHUT SJIEKTPOHHBIM
CIEeKTp  MOMJIOMICHHWSA ¢  MakcumymoM mnpu 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 IpuBeIeHHBIX HUKE S7Iep He 00/1a1al0T MarHUTHEIME cBoiicTBamu: 1) 13C ; 2) 1F
;3) 2C; 4) 3P ; 5) 1N ; 6) 0.

2. Yro Takoe XMMHUYECKUN CABUT U KaKOBBI IPUYMHBI €T0 MOSBICHUS?

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

4. Onpenenute cTpykTypy yriesogopoaa CgHia , cnextp IIMP xotoporo cocrout u3 tpex
cuHrneros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOLIEHHeM momaaei 3:3:1.

5. Coemunenue ¢ Opyrro-dopmynoit C4HoON umeer B criektpe [IMP Tpu cunriera paBHou
UHTEHCUBHOCTH. Yxkaxwure BO3MOXKHOE CTpOECHHE COETMHEHUS.
6. Cnoxubiii 3¢pup CsHeO2Cl2 maer B cnekrpe [IMP crnenytomue curnansl (8, m.a.): 1,25
(tpumuier); 4,35 (xBagpymier); 5,95 (CHHIJIET); COOTHOIIEHHWE WHTEHCHUBHOCTEH CHUTHAJIOB
3:2:1. Ykaxure bopmyny BELIECTBA.
7. Kakoit Bun umeer cnektp [IMP a300ucu3o0yTHpoHUTpUIA, CTPYKTypHas ¢(opmyia
koToporo NC(CH3).CN=NC(CH3)2CN?

8. VkaxkuTe 4YHCIO ¥ XapakTep pPE30HAHCHBIX CHUTHAJIOB B crnektpe [IMP 2.2.4-
TPUMETHJIITICHTAHA.

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

10. B cnektpe IIMP cmecu ranorennpousBonubix CoHoCls u CoHoBrs wmmerorcs nBa
OJIMHAKOBBIX 10 UHTEHCUBHOCTHU CUHTIIEeTa. KakoBBI BO3MOXKHBIE CTPYKTYPBI KOMITIOHEHTOB ?

11. KakoBa ctpykrypa yriesogopona CsHa, ciektpe IIMP kotoporo umeercs onuH cursain ?

12. CKOJBKO CUTHAIIOB M C KAaKUM COOTHOIIIEHHEM MHTEHCHBHOCTEH conepkut cnekrp [IMP
2-meTni0OyTaHoHa-3.

13. Ykaxute 4MClIO CUTHAJIOB, XapaKTep pPacIICIUIEHUsS CUTHAJIOB M WX WHTCHCUBHOCTH B
CIIEKTpE [IMP METHJIOBOTO aupa 2-METUJIIIPONaHOBOM KHUCJIOTBHI.
14. Coegunenne CsHi2 comepxut B cnekrpe [IMP enuHcTBeHHBIN curHan npu 0,82 M.1.
Ornpenenurte CTpOCHUE BEIIECTBA.
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15. Ilpenckaxure xapaktep IIMP-cmekTpa 3TwiOBOro cnupra ¢ J00aBKaMH KHCIIOTHI.
16. Kakue xapaktepHble pasziuuusi MOXHO oxujaTe B [IMP-criektpe mist ciemyrommx

coequnenuii:(CH3z)2CHCOOCHs, CH3COOCH(CH3)2 u HCOOC(CH3)3
17. CKOJIBKO CUTHAQJIOB U C KAKUM COOTHOILIEHUEM MHTEHCUBHOCTEN cofepxutT crekrp [IMP
4-MEeTHIIIIEHTaHOH-2-011a-4 (CH3)2C(OH)CH2COCH3 ?

18. YrneBogopony CsHio coorBercTByet criektp [IMP, conepskamuii 1a cunriiera mpu o 2,1
u 7,2 M.J. C COOTHOLIIEHUEM MHTEHCUBHOCTEN 3:2. Y CTaHOBUTE CTPOCHHUS BEIIECTBA.

19. Apomaruueckuii yriesogopon CgHip umeer cienyrommii ciektp [IMP (8, m.a.) @ 1,15
(Tpurer); 2,8 (kBagpymiet); 7,15 (yIIUpEeHHBIH CHUHTJIET); COOTHOIICHUE MHTECHCUBHOCTEH
CHUTHAJIOB 3:2:5. YcranoBute CTPYKTYPY BEILIECTBA.
20. Coemunenne CsHi» conmepxut B cnektpe [IMP eguncrBennbiii curnan npu 0,82 ..
Onpenenure CTpOSHUE BEILIECTBA.

21. Yem ornamuatorcst cmektpel  [IMP  anmetoHuTpmiia M XJIOpaleTOHUTpHIIA?
Macc-cnekmpomempus

1. OOBsicHUTE, KaK MOKHO OIPEICIIUTh MOJCKYIIPHYIO MAacCy XMMHYECKOTO COCMHEHUS IO
IO Macc-CIIEKTPY.

2. OOBIACHHTE, MOXKET JIM Macc-CIieKTpoMeTp oTianuuth nousl C2Hs™ u CHO™ apyr ot apyra,
€CJIM OH CIIOCOOEH aHAJIM3UPOBATh HOHBI KOTOPHIC OTJIMYAIOTCS 10 3HaueHusM m/z Ha 1:50000.

3. U3BectHO Tpu wu30Mepa STWINMpUAMHA. B Macc-criekTpe KakJoro M3 H30MEpOB
HaOJIr01aeTCsl MUK ¢ MAacCOBBIM YMCIIOM 92. JIaHHBIN MUK COOTBETCTBYET CIIEIYIOLIMM HOHAM.
VYkaxute, B Macc-ClIeKTpe KaKoro U3 TPeX U30MEPOB ATHITUPHUINHA MUK C MACCOBBIM YHCIIOM
92 Oyner umeTh HaMOOJIBIITYIO UHTEHCUBHOCTH? [louemy?

4. Macc-criekTp npomnaHoJjia uMeeT cienyromuid Bun 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 n30MEepHBIX CHUPTOB OH
npuHaIeKUT? OOBIACHUTE MMyTH 00pa30BaHUs OCHOBHBIX OCKOJIOYHBIX HOHOB.

Kombunuposannule 30auu.

1. Uro Takoe CTPyKTYpHO-TPYIIIOBOM aHAIN3 U Ha KaKMX TEOPETUYECKHUX MPECTABICHHUSIX OH
6azupyercs

2. C nmoMouIpl0 Kakoro THIa CIEKTpa MOXHO OJHO3HAYHO NPUIIMCATh BELIECTBY OJHY W3
CTpyKTYp npuBoauMbIx Hike uzomepoB. CH>=CHCH=CHCH=CH> u CH,=CH(CH2)sC=CH

3. Hcnonp3oBaHue KaKHUX CIEKTPOB MOIJIOLMIEHUS (KOJIeOATeNbHBIX WIM 3JIEKTPOHHBIX)
HauOoyee  mpHeMIeMO  JUIs  Pa3IMYeHus  CIeAyIOIUX  [ap  COeAMHEHUil:
a) XJIOpOEH30:1 U N-OpOoMTOITYO0IT; 6) N-PTUIGEHONT U 2-HEeHUIITAHO?

4. C IMOMOIIBIO KaKUX CIHCKTPOB IIPOHIC Ppa3JIu4YuTh CICAYHOIHUE COCAUHCHUA ! a)
CH3CH2C=CH, CH3C=CCH3 u CegHsC=CCe¢Hs. 6) CH3CH2CH,CH,CI, (CHz)3CCHCI,
(CH3).CHCH2C1 u  (CH3)3CCl. B) CH3CH=CHCOCHsz wu CH>=CHCH2COCHz3
r)CHsC=CCH(CHz) u  CH3CH2C=CCH2CH3

1) CH;=CHCH=CHCH=CH; u CH;=CH(CH2)4C=CH ) CH=C(CH3)3, CHsC=CCH,CHs un
CH=CCH(CHs); 5) CH3COOCH;CH3 1 CHsCH2COOCH:3.
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8.4. Ilpumepbl BONPOCOB /151 KOHTPOJIbHBIX PadoT.

KonTpoubsnas padora Nel
I

1. OxapakTepu3yiTe EKTPOMarHuTHOE U3JIyuyeHUE, UIMHA BOJIHBI KOTOPOIO paBHa

5x10° cm.

2. Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSIHUSA M KOHCTAHTY CKOPOCTH OOMEHa,

ecid B Y@ criekTpe pa3pelaroTcs ABe JMHUH, OTIINYHBIE 110 JUIMHE BOJIHBI Ha 50 cM.

3. OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXAY ABYMs 4acTHLIA, €ciii B cuekrpe SAMP

HaOJr01aeTCsl O1HA JIMHUA (pealbHOE pa3auuue JMHUN ApYr OT Apyra cocTtasiseT 50
I'y)
I

1. Oxapakrepu3syiiTe 371€KTpPOMarHUTHOE U3JIy4€HUE, SHEPTUSI KOTOPOTO paBHa 5.8
KKaJI/MOJIb.

2. OueHnTe BpeMs )KU3HUA BO30YKIEHHOTO COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMeHa, eClin
B UK criekTpe paspelnaroTcs ABe JMHUH, OTJIMYHbIE [0 BOJHOBOMY YMCITy Ha 2,5 cM™.

3. OueHHTE KOHCTAHTY CKOPOCTH OOMEHa MEXy IByMs 4acTulla, eciiu B criektpe SIMP
HaOJr01aeTcsl 0/1Ha JIMHUA (pealbHOe pa3iuyie JIMHUH Ipyr oT aApyra cocrasister 200
[')

Il

1. OxapakTepusyiiTe 2IeKTPOMAarHUTHOE M3ITydeHHe, 4acToTa KoToporo pasHa 6x1017 ¢,

2. OueHuTe BpeMs )KU3HU BO30Y)KJICHHOTO COCTOSTHUSI U KOHCTAHTY CKOPOCTH 0OMeHa, eciin
B JIMP crniektpe pa3periatoTcs 1Be IMHUU, OTINYHbIE Ha 3,5 T'1.

3. OueHHnTe KOHCTAaHTY CKOPOCTH 0OMEHa MeX 1y IByMs dacTulla, eciu B criektpe UK
Ha0JII0/1aeTCs OJJHA JIMHUS (pealbHOE pa3inyKe JUHHUMA IpYT OT Apyra COCTaBIISET
6.6x10% cm)

Y

1. Oxapaktepu3yiTe 3J€KTPOMAarHUTHOE U3Iy4YE€HUE, BOJIHOBOE YHCIIO KOTOPOTO PaBHO
5x10% em™,

2. OueHuTe BpeMs )KU3HU BO30YKJEHHOTO COCTOSTHUSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B Y® criekTpe pa3penaTcs JBe IMHAN, OTIHYHbIe Ha 1.2 cM™,

3. OueHHUTe KOHCTAHTY CKOPOCTH 0OMEHa MeX/ly IByMs 4acTulla, eciiu B criektpe AMP
Ha0JII01aeTCsl OJHA JIMHUS (pealibHOE pa3Iuuue JIMHUN ApPYT oT Apyra cocrasiuseT 200
I'n)

Y

1. OxapakTepusyiiTe 3IeKTPOMArHUTHOE H3IydeHHE, JTHHA BOTHBI KOTOPOTO paBHa 5x 1072
CM.

2. OueHuTe BpeMs KU3HU BO30YKJEHHOTO COCTOSTHUSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B SIMP cnekrpe pa3pemarorcs ABe JMHUM, OTIMYHbIE Ha 1,5 1.

3. OueHHnTe KOHCTAHTY CKOPOCTH 0OMEHa MeXly IByMs dacTulla, eciu B criektpe MK
HaOTI0aeTCA OlHA IMHUSA (peanbHOe pa3andue THHH APYT OT Apyra cocTaBiseT 6x102
ch

Y

1. OxapakTepusyiiTe 5J1eKTpOMarHMTHOE H3ITydeHHe, SHEPIUs. KOTOPOro pasHa 4x10™
KKaJI/MOJIb.

2. OueHuTe BpeMs KU3HU BO30YKJEHHOTO COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK criekTpe paspemaroTcs ABe TMHHUH, OTIHYHbIE HA 5 cM ™.

3. OueHHUTE KOHCTAHTY CKOPOCTH 0OMEHa MEXy IByMs YacTulla, eciiu B criekrpe IMP
HaOII0aeTCs OJTHA JTUHUS (peabHOE pa3Inune JUHUHN APYT OT apyra coctaniseT 300
I')
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=

Yl

OxapakTepH3yiiTe HIeKTPOMArHUTHOE U3TydeHHe, YacToTa KOToporo paBHa 9x10 ¢,
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, eclii
B SIMP crniektpe pasperiaiorcst 1€ JIMHUU, OTIMYHbIE Ha 2,5 T'1I.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMs YacTHIla, eciu B criektpe MK
HaOJr0aeTCsl 0/1HA JIMHUS (pealbHOE pa3inyie JIMHUHN IPYT OT APYyra COCTABISET
3.3x10% cm)

Yl
OxapakTepHu3yiTe 2JIeKTPOMarHuTHOE U3JTy4YeHUE, BOJTHOBOE YHCIO KOTOPOTO PaBHO
5x10° emL.
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B YO crniekTpe pa3pemaroTcs 18e JMHUU, OTJIUYHBIC 1O IJTMHE BOJIHBI HA 25 CM.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMS YacTHIIA, €cliv B criekTpe SIMP
Ha0JII01aeTCsl OJiHA JIMHUS (pealibHOE pa3Iuuue JIMHUN ApYT oT Apyra cocrasiseT 50 ')

IX
OxapaKTepusyiiTe 21eKTPOMArHUTHOE U3JTydeHHe, JITMHA BOIHBI KOTOPOro paBHa 5x107®
CM.
Onenure BpeMs KU3HU BO30YKIEHHOIO COCTOSIHUSA U KOHCTAaHTY CKOPOCTH 0OMEHa, ecliit
B JIMP crniektpe pa3pemiarorcs 1Be TMHUM, oTauuHble Ha 10,0 I'n.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy ABYMs 4acTHLa, eciu B criekTpe MK
Ha0JII01aeTCsl OJHA JIMHUS (pealibHOE pa3Iuuue JIMHUNA ApYyT OoT Apyra cocrasisieT 20 cm)

X
OxapaKTepusyiiTe 2eKTPOMarHUTHOE U3TydeHHe, YHEPTHS KOTOporo papHa 4x10°
3Pr/MOJIB.
OrneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS M KOHCTAHTY CKOPOCTH 0OMeHa, ecliu
B UK cnektpe paspemaroTcs ABe JIMHUH, OTIUYHBIC TIO ITTHHE BOJTHBI Ha 15 cM.
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHA MEXy ABYMS 4acTHIIa, eciu B cektpe AMP
Ha0JII01aeTCsl OJHA JTMHUS (pealibHOE pa3iInuue JIMHUN ApPYT oT Apyra cocrasiuseT 200
I'n)

Xl
OxapakTepu3yiiTe 31eKTPOMarHUTHOE M3IydeHHe, SHEPIUs KOTOPOro paBHa 4x10°
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKICHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OOMEHa, eClTi
B Y@ crniekTpe He pa3pemarTcs ABE JIMHUH, OTIMYHbBIE 10 JTIMHE BOJIHBI Ha 30 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEeHa MEeX]ly IByMs 4acTHIa, €ciiu B criekTpe AMP
HaOJI0/IAI0TCS JABE JIMHUM (pealibHOE pa3Inuue JIMHUN ApPYT oT Apyra coctapiseT 50 I'm)

Xl
OxapakTepu3yiTe NEKTPOMarHuTHOE U3JIyUYEHUE, SHEPTUsl KOTOPOro pasHa 6.8
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKICHHOTO COCTOSIHHS U KOHCTAHTY CKOPOCTH OOMeHa, eCliu
B UK criekTpe pa3permnaroTcs JBe JIMHUH, OTIIMYHBIE TT0 BOMHOBOMY uHcy Ha 1,5 cm™L,
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHA MEXy ABYMS YacTHIIa, eciu B cektpe AMP
HaOJII01aeTCs OJJHA TMHUS (pealibHOE pazIuuue JIMHUN JApyT oT apyra coctasiser 200
I')
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KonTpoabsHas padora Ne 2.

2.1.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,3-TuMeTUII-TeKCcaHa.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE HOHBI U UX
macchl) N-metunamuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
Kak Oyner Beirsiiets Y@ crekTp ABYX CTPYKTYp, HAXOSAUINXCS B PABHOBECUH, €CIIH MX
pasziuuure 1o JUIMHE BOJIHBI cocTaBiigeT 30 ¢M, a BpeMs )KM3HU [EPEXOJHOTO COCTOSHUS —
106 c.

2.2.
OxapakTepu3yiiTe Macc-CeKkTp (OMULINTE CXeMbI (hparMeHTaI[UU, OCHOBHbBIEC HOHBI U UX
Macchl) 3-meTmi-1-pennn-nenrana.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTHiI-0yTaHoJia.
Kak Oyner Boeirsaets nonocsl B UK criekTpe IByX CTpYKTYp, HAXOISIIUXCS B
PaBHOBECHHM, €CIIM UX pa3Iuyuue IO JUIMHE BOJIHBI cocTaBisieT 50 HAHOMETPOB, a
KOHCTaHTa CKOpocTH paBHoBecus — 10 ¢,

2.3.
OxapakTepu3yiiTe Macc-CreKTp (OMUIINTE CXeMbl (hparMeHTAIH, OCHOBHBIE MOHBI U UX
Macchl) 3,4-TUMETHII-TeKCeHA-2.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) METHIIOBOTO 3(hupa MpONaHOBOH KUCIOTHI.
Kak Oyner Boirmsaers IMP criekTp ABYX CTPYKTYp, HaXOSAIINXCS B PABHOBECUHU, €CITU
ux pasimane 50 [, a BpeMst )Ku3HHE nepexogHoro cocrosaus — 107 .

24.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTallui, OCHOBHBIE HOHBI M X
Macchl) 3,4-TMMeTHII-TICHTaHoIA.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) 2-MeTHII- OyTaHaus.
Kak Oyner Beirsiners AMP criekTp ABYX CTPYKTYp, HaXOJSAIINXCS B PABHOBECUH, €CITU
uX pazmuuue cocrapiser 70 ', a koHcTaHTa ckopocTu paBHoBecus - 10° c.

2.5.
OxapakTepu3yiTe Macc-CreKTp (OMUIIMTE CXeMbl (PparMEeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) PeHUIT-YKCYCHON KHCIIOTHI.
OxapakTepu3yiTe Macc-CreKTp (OMUIIMTE CXeMbl (hparMeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) 4-MeTHII-IIEHTaHTHOA.
Kak Oyzner Beiriaaets Y@ crekTp ABYX CTPYKTYP, HAXOASAIIMXCS B PABHOBECHH, €CITH UX
paszinuure 1o JUIMHE BOJIHBI cocTaBiigeT 30 HAHOMETPOB, a BPeMs dKU3HU MEPEXOTHOTO
cocrosiHus — 0.1 c.

2.6.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl (hparMeHTAI[H, OCHOBHbBIE HOHBI M UX
Macchl) 24-TuMeTHII-TIeHTaHaIs.
OxapakTepu3yiTe Macc-CleKTp (OMUIINTE CXeMBbI (PparMEeHTAI[H, OCHOBHbBIE HOHBI M UX
Macchl) 4-MeTHII- TOTyoJIa.
Kak 6yzner Beirnaaers UK cekTp ABYX CTPYKTYp, HaXOASIIUXCS B PAaBHOBECUH, €CIIU MX
paszinuure 1o JUIMHE BOJIHBI cocTaBisgeT 60 cM, a BpeMsl )KM3HU MEePEeX0JHOTO COCTOSHUS —
10%c.

2.7.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMBbI (PparMeHTaI[H, OCHOBHbBIC HOHBI M UX
Macchl) 3,4-TUMeTHI-TeKCaHTHOIA.
OxapakTepu3yiTe Macc-CrieKTp (OMUIINTE CXeMbl (PparMEeHTAIMH, OCHOBHbIE HOHBI U UX
MaccChl) 2-MeTUI- OyTaHOBOM KUCIIOTHI.
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3. Kak 6yner Boirianets Y® crekTp IByX CTPYKTYp, HAXOSIIUXCS B PaBHOBECUH, €CIIH UX

paziindue 1o 3Hepruu cocrapisier 30 KKaj, a BpeMs )KU3HU EPEXOAHOTO COCTOSIHUS —
102 c.

2.8.
1. OxapakrepusyiiTe Macc-CIeKTp (OMHIIUTE CXEeMbI (PparMeHTaIui, OCHOBHBIC MOHBI M UX
Macchl) 2,5-TMMeTUII-TeKCHHa-3.
2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI parMeHTAINH, OCHOBHBIC MOHBI U MIX
Macchl) BTOp-OyTuiI-0€H301a.
3. Kak Oyner Boirisiiets Y@ criekTp IByX CTPYKTYP, HAXOJISAIINXCS B PABHOBECHUH, €CITH HX
pazimune 100 T'1, a BpeMms KOHCTaHTa CKOpocTH o6MeHHoro papHoBecus — 0.1 ¢,
2.9.
1. Oxapakrtepu3syiiTe Macc-CieKTp (OMUIIUTE CXEMBbI (pparMeHTaluu, OCHOBHbIC HOHBI U UX
Macchl) 3,4-TUMEeTHII-TeKCaHAMHHA-2.
2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI ()parMeHTalul, OCHOBHBIE HOHBI U X
Macchl) 2,4, TMMETIIT TIEHTaHOHA-3.
3. Kak 6yner Boirisanets MK cnekTp IByX CTpYKTYp, HAXOISIIUXCS B PABHOBECUH, €CIIH UX
pasmuunme coctasuser 30 cM™L, a BpeMs KU3HH IepexoaHoro cocrosaus — 1072 c.
2.10.
1. OxapaktepusyiiTe Macc-CleKTp (OMHIIUTE CXEeMbI (PparMeHTaIlui, OCHOBHBIC MOHBI M X
Macchl) 3,4-TMMeTHII-TeKCcaHa.
2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI (PparMeHTAINHA, OCHOBHBIC HOHBI U MIX
macchl) N-metunamuia-2-mMeTun- 0yTaHOBOW KUCIOTHI.
3. Kak Oyner Boirmsinets SIMP criekTp IBYX CTPYKTYp, HAXOSMIINXCSA B PABHOBECHUH, €CIIU
UX pa3JIMyuKe Mo YacToTe coctapisAeT 75 ', a Bpems )KM3HU MEPEXOTHOTO COCTOSHUS —
0.01 c.

KonTtpoabHnas padora Ne3

Ne |
1. PaccunraiiTe OTHOCUTENHHOE CO/IepKaHNe KOMIIOHEHT (MOJIBbHOE, BECOBOE, 00BEMHOE) B
CMECH JIBYX COCIMHEHUN M0 JaHHbIM CieKTpoB SIMP 'H.
Cwmech uzo-niponanona (p = 0.8 r/mi) u ykcycHoi kuciotsl (p = 1.06 v/mi).

XuM.cABHT (G, M.11.) Mynptunnersocts (I, I'n) | OTH-Has HHTEHCUBHOCTh
1.20 Hy6ner (6.7 ') 36

2.01 Cunrner 36

3.70 [enter 6

10.5 YUIMpEHHBIH CUHTIIET 18

2. TIpencrabTe u 06bacHuTe criektp IMP 'H 1,3-nuxnopnentanona-3 (IpuMepHbIe
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOT'O B3aUMOJIEHCTBUS, MYJIbTUILIETHOCTb,
OTHOCHUTEJIbHAsl UHTEHCUBHOCTH ).

Ne 11
1. PaccunTaiiTe OTHOCHTENBHOE CO/IepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeJIMHEHHI 110 JaHHbIM crekTpos SIMP 1H.
Cwmecs atarona (p = 0.8 r/mi) u 2-MeTra-nponanoBoit Kuciaotsl (p = 1.1 r/m).

XuM.caBur (o, M.11.) Mynpstumiernocts (I, I'm) | OTH-HAs UHTEHCUBHOCTH
1.00 Jy6uner (6.8 I'm) 36

1.20 Tpunner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Kgaprer (6.7 I'mr) 24

10.5 YIMpEeHHBIH CUHTIIET 18
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2. TIpencrasbTe u 06bsacHuTE ciiektp SIMP 'H 1,1-1uxnopOyranona-3 (mpuMepHbIe
XUMHWYCCKHUE CABUTU U KOHCTAHTHI CIIMH-CIIMHOBOI'O BBaHMOﬂeﬁCTBHH, MYJIBbTUILNICTHOCTD,
OTHOCHTEJIbHAS! HHTEHCHBHOCTB ).

Ne 111
1. PaccunraiiTe OTHOCUTEIHHOE CO/IepPKaHNe KOMIIOHEHT (MOJIBHOE, BECOBOE, 00BEMHOE) B
CMECH JIBYX COCIMHEHUH 0 JaHHBIM CrieKTpoB SAMP H.
Cwmech H-tiponianosia (p = 0.8 r/Mi1) u MypaBbUHHOU KUCIOTHI (p = 1.1 r/™mi).

Xum.cnBur (G, M.J1.) MynbrumietHocTs (I, ') | OTH-HAs HHTEHCUBHOCTH
0.87 Tpurner (6.7 I'n) 36
1.25 Cekcrer (6.7 I't) 24
2.15 Cunrner 24
3.35 Tpumer (6.7 I'n) 24
10.5 YUIMpEHHBIH CUHTIIET 20

2. IlpencrasbTe u 06bsAcHuTe cektp SIMP 'H 1-x510p-2-MeTunOyranona-2 (IpuMepHble
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMOJICHCTBUS, MYIbTHILIETHOCTb,
OTHOCHUTEIIbHAS UHTCHCUBHOCTH ).

Ne I'Y
1. PaccunraiiTe OTHOCHTENIBHOE COIepKaHUE KOMITIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COEAMHEHUN MO IaHHBIM CIIEKTpoB SIMP H.
Cwmech 1-0pom-miponianona (p = 1.8 r/mi) u 1,2-nubpom-niponiana (p = 2.1 r/mi).

XuM.caBur (o, M.11.) Mynwstumnernocts (I, I'm) | OTH-HAs HHTEHCUBHOCTH
0.87 Tpurner (6.61') 36

1.20 Cekcrer (6.6 ') 24

1.25 Jy6ner (6.8 I'm) 18

2.15 Tpumnner (6.6 I'n) 24

2.25 Cekcrer (6.8 ') 12

2.40 Jy6ner (6.8 I'm) 6

10.5 VYIMpeHHbIl CUHTIET 18

2. TIpencrasbTe u 06bacHuTE ciektp IMP *H 2-xnop-2-metun-6yranona-3 (mpuMepHbie
XUMHUYECKHE CABUTY U KOHCTAHThI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTD,
OTHOCHTEJIbHASI HHTEHCHBHOCTB ).

NeY
1. PaccunTaiite OTHOCHTENBHOE COIepKaHNUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeJIMHEHHI 110 JaHHbIM crekTpos SIMP 1H.
Cwmech m3o-niporranona (p = 0.8 r/mi) u ykcycHoi kucaotsl (p = 1.06 r/m).

XuM.cnBur (o, M.JI.)

Mynpstumernocts (I, ')

OTH-Has HHTCHCUBHOCTh

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

10.5 YuIpeHHblid CUHTIIET 18

2. TlpencrasbTe U 06baAcHuTE criektp AMP *H 2-xnop-3,3-1uMeTun-1-HuTponeHTana

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

1. PaccunraiiTe OTHOCHTEIBHOE CO/IepKaHNUE KOMITOHEHT (MOJILHOE, BECOBOE, 00BEMHOE) B

Ne Y1

cMecH JIBYX COeMHEHHiA 110 JaHHbIM crekTpos SIMP 1H.
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Cwmecs atanona (p = 0.8 r/mi) u 2-MeTHI-PonaHoBoi KucaoThl (p = 1.1 r/mi).

XuM.caBur (6, M.11.) Myaptunnersocts (I, I'n) | OTH-Has UHTEHCUBHOCTh
1.00 Hy6ner (6.8 ') 36

1.20 Tpurner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Ksapret (6.7 I'r) 24

10.5 YIupeHHbI CUHTIIET 18

2. TlpencrasbTe u 06bacuuTe crektp IMP *H 1-mutpo -3,3,4-TpuMeTni-rexcanona-4
(TprMepHBIE XUMUYECKUE CABUTH U KOHCTAHTHI CIUH-CITMHOBOTO B3aWMOJICHCTBHH,
MYJIBTUIIIIETHOCTh, OTHOCUTEIbHASI HHTEHCUBHOCTB ).

Ipunoxenne Nel.

Bonpochbl 1151 cAMOCTOATEILHOM PA00TELI CTYIEHTOB

Cnekrpockonust AMP B HeopraHn4eckoil XuMHH.

BnustHue OBICTPBIX XUMHUYECKHX MPOIIECCOB Ha criekTp SAMP.
®ypee-crekrpockonus SIMP.

PenakcannonHnsle mpoiiecchbl B ciekTpockonuu AMP.
Cnexrpockonust AMP B aHM30TpOInHBIX 00pa3iax (TBEPAOE TETO).
OcobennoctH criekTpockonuu IMP *C.

Hosble npuHIMIEL ¥ IpUMEHEHHE crieKTpockonuu SIMP.

Merto/b1 ABOMHOIO pe3oHaHca B criekTpockonuu SAMP.
Cnekrpockonust ITP KOMIUIEKCHBIX COeAMHEHUH.

0. Crnextpockonus DI1P B MeTanI0KOMITKIECHOM KaTalu3e.

11. KBanpynosabHbIe METOIbI PE30HAHCA B U3YUYECHUE TATIOUIITPOU3BOHBIX.
12. CnexTpanbHble METOIbI U3YUEHHSI KOMITJIEKCOB METAJLIOB.

13. HerpaauiimoHHbIE METOBI aKTHBAIINH.

14. UK-criekTpocKomnusi B OpraHM4ecKoi XUMHUHU.

15. KonnuectBeHnHble acniekThl criekrpockonuu UK.

16. IlpaBuna or6opa B cnekTpockonuu KP

17. TlonspuzalmoHHbIE U JENOISPU3ALMOHHBIE TUHUH B criekTpe KP
18. MeToap1 MOHHU3AIUH U BO3OYKICHHS MOJIEKYII.

19. DnekTpooTpHUIIATETFHOCTE B Y D-CIIEKTPOCKOTIHS.

20. Macc-cieKTpoMeTpus B U3yYeHHH HU3KOMOJEKYISIPHBIX COSAMHEHUN.
21. OcOOEHHOCTH H30TOTHON MacC-CIIEKTPOMETPHH.

BOo~NOoORWDNE

11.4. Bonpochl K JK3aMeHy.
|-bIe Bonpochl (TeopeTuyecKue)

1. Ilpupoga  HNEKTPOMArHUTHOTO  HW3JIy4eHUS.  DHEpPreTUYecKue  XapaKTEePHUCTUKH,

COOTBCTCTBYIOIHUEC PA3JIMYHBIM BUJAM U3JTYyYCHHA.
Pazauunsie BHUJIbBI IIEPEXOJ0B B aTOMax U MOJICKYJIax.

wmn

Bnusiaue Ha Hee PAaBHOBCCHBIX XUMHUYCCKHUX ITPOIECCOB.

OCHOBBI ¥ CyTh MeTOA (POTOITEKTPOHHOM CIIEKTPOCKOIHUH.

CyTb ¥ OCHOBBI METOJ0OB aTOMHOM AMUCCUOHHOM CIIEKTPOCKOIHUH.

CBs13b KpUBBIX IOTEHIMAIBHON 3HEPTUN MOJIEKYJI C JJIEKTPOHHBIMU CIIEKTPAMHU.

No ok

n3iydeHus. lIpumeHnenne 3J1IeKTpOHHON CIIEKTPOCKOIIUY.

XHUMHUYECKHE MIpOLECChI, BIUAKOIMINC HAa CCTCCTBCHHYIO HIMPUHY CHGKTpaHLHOﬁ JIMHHH.

Cnektpockonusi B yAbTpadUONETOBOM H BUAUMON 00JACTH  AJIEKTPOMArHUTHOTO



8. Cmekrtpockormusi B wuHpakpacHOH oOmactu. ['apMOHMYECKHE ¢ aHTAPMOHUYECKHE
KoJIeOaHus.

9. XapakrepuctuuHocts HWK-cnekTpockonmuu A pasiMYHBIX KIACCOB  OPraHUYECKHUX
COCUHCHUM.

10. ITponiecchl, MPOUCXOASIIME HPU CTOJKHOBEHHMHM MOJIEKYJI C BBICOKO3HEPIreTHUECKUMHU
anekTpoHamMu. CyTh U OCHOBBI MacC-CIIEKTPOMETPUHU.

11. [lpumeHeHHe Macc-CHEKTPOCKONUU JUId MJICHTU(DUKALUU XUMHYECKHUX  MOJEKYI.
XapakTepUCTUYHOCTh MacC-CIIEKTPOB JIJIsl Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX MOJIEKYI.

12. BausiHue N30TONOB Ha XapaKTep Macc-CIEKTPOB.

13. OcuoBsl ciekTpockonuu AMP. MaruutHble MOMEHTHI siiep. CriuHoBoe uncio. [lepexoast B
criektpockonuu SIMP. 3aceneHHOCTh ypOBHEH.

14. OcHoBHBIe IapameTphl B criektpockonuu IMP H. Xumuueckuii ciBUT, KOHCTAHTBI CITHH-
CIIMHOBOTO B3auMOJEHCTBHs. VIHTEHCHBHOCTb CHEKTpalbHbIX JHMHUH. TpeOoBaHus K
CTaHJIapTaM U PACTBOPUTEIISIM.

15. XapakTepucTUUHOCTh XUMUYECKUX CBUTOB U KOHCTAHT CIIMH-CIIMHOBOT'O B3aMMOAEHCTBUS
B crextpax SIMP 'H. MybTHIIETHOCT CHIHAIIOB.

16. OcHoBHbIe TIapameTphl B crektpockonun SIMP C. XapakTepHCTHUHOCT U JHAMNA30HbI
XUMHUYECKUX CIBUI'OB /Il OCHOBHBIX KJIACCOB OpraHMYECKUX coequHeHui. TpeboBaHus K
CTaHJapTaM U PACTBOPUTEISAM.

17. MeTo1b1 aTOMHO-aCOPOIIMOHHOTO aHAJIHU3a.

18. MeccbaypoBckasi ClIEKTPOCKOIUS, OCHOBBI METO/1bI, 00aCTH IPUMEHEHUS.

19. SnepHbIii KBagpyIOJIBHBINA pe30HaHC, Sapa, 06Iasaonme KBapyrnoJIbHBIM MOMEHTOM.

I1-0ii u |11-nii Bonpockl penieHHe KOHKPETHBIX CHEKTPATbHBIX 3a/1a4.

1. OOMeHHBIE IPOLECCH] U MUPUHA JIMHUHN B Pa3IMYHbBIX CIIEKTpax.

2. Pacmmdpoka UK-ciekTpoB opraHuyecKux MOJIEKYII.

3. PacnmdpoBka Macc-CrieKTpOB OPraHUYECKUX MOJIEKYI..

4. CxeMbl pacnajia U MpeACTaBIEHUE OCHOBHBIX XaPaKTEPUCTUYHBIX MHKOB B MacC-CIIEKTpax
KOHKPETHBIX MOJIEKYJI.

5. Pacumdposka crektpos SIMP *H opranuueckux Mosekyit.

6. Ilpencrasnenue crekTpoB IMP 'H KOHKpETHBIX OPraHHYECKHX MOJEKYII.

7. Vcnonp3oBaHuE aAMTUBHBIX CXEM I PacueTOB XMMHUYECKHX CIIBUTOB B criekTpax SIMP
'H u 13C oprannueckux monekyi.

8. MynbsTunierHocTs B cniektpax IMP *H ¢ropcoaepkaimx opraHigeckux coeMHEHHA.

KpnTepml OIICHUBAHHUA O0TBETOB HA 3K3aMCHE:
JK3aMeH I10 JAUCHUILIMHE COCTOUT U3 TPEX JacTew:

Ha sk3amene CTYACHTY Ipcajaracrcsa OTBCTUTHL Ha 1 TeOpCTI/I‘-ICCKI/Iﬁ BOIIPOC U PCIIHTH 2
KOHKPCTHBIX CIICKTPAJIbHBIX 3a1a4u.

OrtBer Ha KaXXIbIH BOIIPOC ounera OICHUBACTCA OTACIIBHO. HpI/I BBICTAaBJICHHUHU OLICHKHU

3a OTBET YYHUTBIBAOTCA OTBCTHI CTYACHTA HA JOIMOJHUTEIIBHBIC BOIIPOCHI ITPEIIOoaaBaTCIIA.
OTI[CJ'ILHEUI OICHKA 3a OTBCTHI HA JOMOJIHUTCIILHBIC BOITPOCHI HC CTABUTCS.

IToka3zarenn Kpurepun

OTBeTHI IO BOIIpOCaM ouera COACPKaHNUC OTBETA COOTBCTCTBYCT IIOCTABJICHHOMY BOIIPOCY

pacKkpbIBaloTCsS Hanbosee 3HauuMble (PaKThl, HAyYHbIE
MOJIOXKEHHUS, COOJIOJAeTCS JIOTHYECKasi IOCIIEeJ0BATEIbHOCTD
B U3JIO’)KEHUU MaTepuaa

OTBeTBI HA TONOJHUTEIIBHBIC COZIEpXKaHUE OTBETA COOTBETCTBYET ITOCTABICHHOMY BOIIPOCY
BOIIPOCHI packpbIBatoTcs HanOosee 3HaYuMble (PaKThI, HAyYHBIE

ITOJIOKCHHMU, CO6J'IIOI[3€TC$I JIOTUYCCKYIO ITOCIEA0BATCIIBHOCTD
B U3JIOKCHHUU MaTCpHrall
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OueHka «Hey10BJIETBOPUTEIbHO)
(bparmMeHTapHOE 3HAHUE NPEAMETA, OTCYTCTBUE YMEHHM U HABBIKOB IPUMEHEHUS
METOJIOB | MOJXO0/I0B U3y4aeMOW TUCIUIUIMHEI IPU PEIICHUH YIeOHBIX 3a/1a4.

OueHka «y10BJeTBOPUTEILHOY

HECHCTEMAaTU3UPOBAHHBIC 3HAHUS IIPEIMETa, YACTUIHO CHOPMUPOBAHHBIC YMEHUS U
HaBBIKH HpI/IMeHeHI/ISI METOAO0B U ITOAXOA0B H3y‘-IEl€M0ﬁ JOUCIHUITIIINHBI HpI/I pel_HeHI/II/I y‘Ie6HLIX
3a7a4.

OueHka «xX0pouo»

B 11€JI0M, CPOPMUPOBAHHBIE, HO COJIEPKAIIKE OTACIbHBIC MPOOEIbI 3HAHUS MTPEAMETA,
YMGHI/IG HpI/IMeHHTL METOABI U ITOAXOAbI H3y‘-121€M0171 JOUCIHUITIINHBI HpI/I pemeHI/m y‘I@6HbIX nu
MPaKTUYECKHX 3a/1a4 C MUHUMAJIbHBIM KOJIMYECTBOM OIIMOOK HEMPUHIIMITHAIILHOTO XapaKTepa,
HaJIN4YNEC HABBIKOB HpI/IMeHeHI/Iﬂ METOAO0B U IIOAXO0I0B HsyqaeMoﬁ JOUCHUITIINHBI HpI/I peHIGHI/II/I
y4eOHBIX U MPAKTUYECKUX 3a/1a4.

OneHka «OTJIHYHO»

c(hOopMHUPOBAHHBIC U CUCTEMATU3UPOBAHHBIC 3HAHMS peIMeTa, CHOPMHUPOBAHHbBIC
YMGHI/UI 1 HABBIKHU HpI/IMeHeHI/Iﬂ METOA0B U IIOAXO0I0B H3yqaeM0171 JOUCHUITIINHBI HpI/I peHIeHI/H/I
yueOHBIX U MPAKTUYECKUX 3a]1a4.

Pa3zpaboruuk:

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

Z"
[Iporpamma cocraBneHa B coorBetcTBuU ¢ TpeboBanusimu PI'OC BO no HanpasiieHUIo

noarotoBku 04.03.01 Xumusi.
[Iporpamma paccmoTpeHa Ha 3acefanuy KadeIpbl aHATUTUYECKON XUMHUHU
«10» mast 2024 r.  Ilpotokois Ne 8

3aB. kaenpoit 1.X.H., mpodeccor A.T'. Tlpoiinakos

Hacmoswas npoepamma ne modxxcem 6vims 80cnpousseoena Hu 8 Kakotl popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.
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