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Conepxanue
CTp.

Lenu v 3agauu TUCHUIUIMHBI (MOTYJISA)
Mecto mucuurumnbl (Moayiis) B crpykType OIIOIL.
TpeboBanus K pe3ylbTaTaM OCBOSHUS TUCIUTIIHHBI (MOTYIISI)
O6beM TUCHUIIHHBI (MOJTYJIs) U BUIbI yUeOHOH paboThI
ConepkaHue TUCIUILTAHBI (MOTYJIS)

5.1 Coneprxkanue pa3ziejoB U TEM JTUCIUILTAHBI (MOTYJIsS)

5.2 Pa3genbl AUCHUILIMHBL (MOJYJI) U MEKIUCIIUIUIMHAPHbBIE CBS3U
¢ obecreurnBaeMbIMU (TTOCIEAYIOINMH ) JUCIUTUTMHAME (MOTYJISIMH)

5.3 Pa3gensl ¥ TeMbl JUCHUILTNH (MOYJCH) U BUABI 3aHATUN
[lepeueHb ceMHMHAPCKHX, TMPAKTMYECKUX 3aHATHH, JIAOOpaTOpHBIX paloT, IUiaH
CaMOCTOSATEILHOM pabOThl CTYJIEHTOB, METOJMUECKHE YKA3aHUsI 110 OpraHu3aliy

CaMOCTOSITEITHHOM pabOThI CTYICHTOB

6.1. Ilnan camocTosTENbHON pabOTHI CTYAEHTOB

6.2. MeTtoaudyeckue YKa3aHud 110 OpraHu3alnuun CaMOCTOSTEIbHOM

paboThI CTYIEHTOB

[TpumepHas TemMaTrKa KypcoBbIX padoT (MPOEKTOB) (TIpH HATUYHUH)
VYueOHo-MeTOMYeCKOE ¥ MH(OPMALIMIOHHOE — OOECTIeYeHHe  AUCIUTUTMHBI
(Momyst):

a) OCHOBHas IUTEpaTypa;

0) OMOJIHUTENbHAS TUTEPATYpa;

B) IpOrpaMMHOE 0OecIieYeHue;

r) 6a3bl JaHHBIX, TOUCKOBO-CIPABOYHBIE M HH(OPMAIIMOHHBIE
CHCTEMBI

MartepuanbHO-TeXHUYECKOE 00eCredeHNE TUCIIUTUIMHBI (MOTYJIS)

10. OOGpa3oBatenbHbIe TEXHOIOTHH

11. Ouenounsie cpenactna (OC)



I. ]_Ie.]'ll/l H 3ala4i JUCHUIIJIMHBI:

Heap aucuumauHbl — (QopMHpOBAaHME TEOPETHUYECKUX OCHOB, MPAKTHYCCKUX
BO3MOXKHOCTEH M OTpaHUYCHHM, BAKHEUIINX (PU3HMUECKUX METOJIO0B MCCIIEIOBAHUS, 3HAKOMCTBO
C MX allapaTypHbIM OCHAUIEHWEM U YCIOBHSAMHU IPOBEICHHS dKCIepuMeHTa. JlaTh CTyaeHTam
MIPEACTABICHUE O TMNPUHUMIIAX W IPAKTUYECKOM [PHUMEHEHUH OCHOBHBIX, LIUPOKO
BOCTPEOOBAaHHBIX (DU3UYECKUX METOJO0B MCCIIEeN0BaHUs. JJOCTOMHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpUBaeTCsl KOMIUIEKCHOE MPUMEHEHUE CIEKTPOCKONMMYECKUX W CHEKTPaIbHbIX METOI0B
JUIL YCTAHOBJIEHUS ~ COCTaBa, CTPOEHHUS, CTPYKTYpPhl OPraHMYECKUX M HEOPraHUYECKUX
coequHeHnil. Kypc COCTOMT H3 TMOCIEA0BAaTEIbHO W JIOTMYECKHM CBSI3aHHBIX Pa3JIelioB,
MOCBSIIICHHBIX SICPHO-PU3NICCKUM METOJAM U METOJIaM MOJIEKYJISIPHOM CIIEKTPOCKOITHH.

3agauM JMCUHMIUVIMHBI - B PE3yJIbTaTe M3YYCHHUS JTAHHOTO Kypca CTYIEHTHI JIOJDKHBI:
3HATh TEOPHIO, MTO3BOJISIONIYIO OMUCHIBATH (PU3MUECKHUE SBJICHHS, KOTOPHIE MOCTYXUIN OCHOBOM
BO3HUKHOBEHUS (PH3UYECKOTO METO/1a; MPUHITUI U YCTPOUCTBO 000OPYAOBAHUS JIJIsl HAOIIOICHUS
(U3HYECKOTO SIBIICHUS, TapaMeTpbl 00OPYIOBAaHUS W XaPAKTEPUCTUKH KaXKJIOTO W3 METOJIOB,
BO3MOKHOCTH ¥ OTPaHUYCHHS METOJIOB, CITIOCOO IIPUTOTOBJICHHUS 00pA3IOB JIJIs aHAIU3a, a TAKKe
MPUMEHEHHE METOJOB K PEIICHUI0 MPAKTHMUECKUX 3a/lad Mo OOIIEeMYy HAIPaBJICHUIO «COCTaB —
CTpPOEHHE — CTPYKTYpa» C IIMPOKUMHU BO3MOKHOCTSIMH HICHTHU(PHUKAIMOHHOTO IOTEHIIMAIA
(kaTajoru, ruarpaMMbl, 0aHKW JaHHBIX, KOMIIBIOTEPHOE MOJICITUPOBAHUE).

Il. MecTo nucuuniaunsl B cTpykrype OITOII:
2.1. Tucummnmaa «Du3ndecKkue MEeTOoAbl UCCIEAOBAHM» BKIIOYEHA B YUCIO 0a30BBIX

JUCIUIUIMH ~ BapUaTUBHOM  yacTM  y4yeOHOro  IulaHa, (QOPMHUPYEMBIX  y4aCTHUKaMU
oOpa3oBarenbHbIX OTHOIIeHHH - b1.B.04.

2.2. J1y1s v3ydeHusl TaHHOW y9eOHOW JUCITUILTMHBI HEOOX0TUMBI 3HAHUS, YMCHUS U
HaBBIKH, (OPMUpPYEMbIE TTPEIIIECTBYIOUTUMH TACIUTUTMHAMU :

Ne i/ Ko qucnuniauHb HanmMeHoBaHMe npeaecTBYIONMX TUCIUILIINH
1 51.0.13 MexaHuKa U MOJIEKYJIsIpHas (pU3UKa
2 b1.0.14 DNEeKTPUYECTBO U MAarHETHU3M
3 b1.0.15 OnTHka ¥ CTpOEHHE aTOMa
4 b1,0.16 OO0mas xumusg. XUMHUS HEMETAJIJIOB.
5 b1.0.17 Merannuueckas CBI3b. XHUMHUSI METAJJIOB.
6 b1.0.18 AHanuTuyeckas XUMHUsI
7 b1.0.19 DU3HUKO-XUMHUECKHE METOIBI aHaIN3a
8 b51.0.20 OprHuyeckasi XMMHSL.
9 b1.0.21 Opranuyeckas XuMHsI TPOU3BOJAHBIX YTIIEBOIOPOJIOB
10 51.0.30 CtpoeHue BenecTna

2.3. OcBoeHHE TUCITUIUIMHBI SBJISCTCS HEOOXOJMMOH OCHOBOH IS TOCIEAYIOMIETO
U3YyYEHHs] JUCHUIUIMH  «AHAIU3 CIOXKHBIX OOBEKTOB», «CIEKTpaJbHBIE METOJbI aHaIH3ay,
«AHaN3 OPraHMYeCKUX COeAMHEHUI», «COBpeMEHHBIE METO/IbI UCCIIEOBAHUS HEOPTaHUYECKUX
00BEKTOB», KYpCOB MO BBIOOPY CTYIEHTOB, A HM3YyYEHHS MHOTHX CIEIHaIbHBIX KYpCOB
MarucTpoOB, JJIs BHIIIOJHEHUS KBATH(PHUKAIMOHHBIX pabOT OaKkaIaBpOB U MarucTpoB.



I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHMS JMCIUIIHHBI:

[Iporecc 0cBOCHMS AUCUUIUIMHBI HApaBiIieH Ha (GOpMUPOBAHHE KOMIIETEHINH (3JIEMEHTOB
cieayronmx komrereHnuii) B cootserctBun ¢ ®I'OC BO u OIT BO no qanHOMY HaIlpaBiICHHIO
04.03.01 «Xumus», npopunb: Xumus.

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHKCHHUSA KOMIIeTeHIInii

Komnerennus NHaukaTopbl KOMIEeTeHIH Pe3yabTarnl 00yyeHus
I1IK-2. Cnocoben [1K-2.2. BeiOupaeT Texauueckue | 3HaTh:  TEOPETUYECKHE  OCHOBBI
BBIOMpATh CPEICTBA U METO/bI UCTIBITAHUN | COBPEMEHHBIX (U3UKO-XUMHUYECKUX

TEXHUYECKUE CPEICTBA
M METOIbI UCITBITAaHHI
(uccnenoBaHuit) Ist
pelieHus
IIOCTABJICHHEIX 3a7a4
XUMHYECKOM
HaIpaBJIEHHOCTH

(13 Habopa UMEIOIIUXCS) JJIS
pelIeHHsI TOCTABICHHOM 3a1auu.

[K-2.3.
ITpoBoaut otbOp,
UACHTUPUKAIUIO
00pa3s1oB,
yCTaHABIIMBACT
HOpPMaTHBHEIE
3HAUCHHS
KOHTPOJIUPYEMBIX
ITOKa3aTeNIeH.

MCTOI0B HCCIICIO0BaHNsI, OCHOBBI

MaTeMaTH4YEeCKOMN CTaTUCTHKH
IMPUMCHUTCIIbHO K OLICHKE
IIPaBUJIbHOCTH u

BOCIIPOM3BOJAMMOCTH  PE3YyJIbTaTOB
aHalu3a;  [apaMeTpbl  CIEKTPOB
pa3IUYHbIX (PU3MYECKHX METOJ0B
aHamM3a U UX  CTPYKTYpHO-
CIEKTPaJIbHbIE B3aUMOCBSI3H.

Ymern: HUHTEPIPETUPOBATH
pe3yabTaThl (DUBHKO-XUMHYECKHX
METOJI0B HCCIIeN0BaHus,
I10JIb30BaThCS CIIPaBOYHOM

ANEKTPOHHOW 0a30il JaHHBIX c
LEJIBI0 PEHIEHUs 3aJa4d  «COCTaB-
CTpOECHUE — CTPYKTYpa»,
MOATOTOBUTH OTYET O BBIMOJHEHHOMN
pabore

Baagers: OCHOBaMH TEXHHUKHU
BBITIOJIHEHU S OCHOBHBIX
QHATUTUYECKUX  Olepanuid  TpH
PETUCTPALIUU CIIEKTPOB PA3IMYHBIMU
(¢u3NuecKUMH METOJaMH  aHalu3a
HCCIEAYEeMbIX BEIECTB; HaBbIKAMHU
KOPIIOPAaTUBHOTO  MBIIUICHUS — H
KOMMYHUKATUBHBIX  KOMIIETEHIIUI
npu BBITIOJTHCHU T HAay4YHO-
HCCIEAOBATEeNIbCKOM U HAy4dHO-
BCIIOMOTaTEJIbHOM
npodeccunoHaNBbHOM IeATEIbHOCTH.




Y. COOEPXKAHHUE U CTPYKTYPA JUCHHUIIJINHBI
Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJIsIET 3 3aUeTHBIX eqnHul, 108 yacos,
®opMa NPOMEKYTOUYHOM aTTeCTAUN: 3a4eT (C OLeHKOMH)

4.1 CopeprxaHue TUCUMILINHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM, ¢ YKa3aHUEM BH/I0B YUeOHBIX 3aHATHI U OTBEJEeHHOI0 HA HUX KOJIHYeCTBa
aKaJeMHYeCKHX YaCcOB

s | Buasl yueOHOM pabOTHI, BKIIFOYAs CAMOCTOSATEIBHYIO
m
e paboTty oOyJarouumxcs ¥ TpyA0EMKOCTh
g[ (B qacax) DopMbl TCKYIIECTO
i g « KOHTPOJIA
3 g E yCIIEBaEMOCTH;
Ne /it Pazaen quciuIInHbl/ TEMBI g 8 KoHnTakTHas paboTa peroaaBarens ¢ o ®dopma
q ) = o
d E o0y4armuMucs S MPOMEKYTOTHOU
£ Q arTecTalyuu
2 2 | (nocemecmpam)
i I[TpakTHYecKue KCP+ O =39
2 Jlexuuu =
(ceM.) zanstus Koncynpranun g
1 dusnyeckre METOAbI HCCIIETOBAHUS 5 16 34 16 15 25
HToro yacon 16 34 16 15 25 Dk3amMeH 18




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

M BUIAbI 3aHATHIA

Ne HaumenoBanue pasnena TUCHUIIITUHBI Jlekir. Cem.. | JIa0. | KCP | CPC Bcero
3aH. | 3aH. | +KO
/i
1 B
BEJICHUE 1 1
2. Knaccudukanust puznuecknx MeToa0B
HCCIICI0BAHMUS, BUIBI B3auMoiercTeus OMMU ¢ 2 5 1 2 7
BEIIECTBOM
3. VYupyroe Bzaumojeinictsue MU ¢ BemecTBOM
(nedenomerpusi, TypOOAUMETPHS, 2 5 9 3 9
pedpakTOMeTpHsl, MOJISIPUMETPHS)
4 N3oTonHas u MonekynspHas Macc-
CIIEKTPOMETPUS 10 2 2 4 18
> OnTuueckue meropl ananuza (MK u YO
CIIEKTPOCKOIIHS ) 6 2 2 4 14
6. | CrexTpocKOomus AIEKTPOHHOTO-TIapaMarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. Cnexrpockorus IMP H. 2 2
4 4 12
8. Cnexrpockonus IMP *C. 2 2
2 4 10
9. | KonuuectBeHHast OIleHKA COJEP>KAHUS BEIIECTB B
CMECSIX Pa3IMYHbIC METOIaMHU 5 5 9 2 11
10 Ox3zamen 18
12. Bcezo uacos 34 16 15 25 108

4.3. Conep:kaHue pa3ieJioB H TeM JUCHHUTLINHBI

1.1. BBenenue

®dusnyeckue METOAbl B XUMUU — MECTO, 3aJ1auu, 1eju. Tunel u crnenuduka 3aaad, penraeMbIx
(GU3UYIECKUMU METOJIaMH MCCIIEOBAHUS. Y HUBEPCAIbHBIC (PU3UIECKHUE METOJIBI HUCCIIEIOBAHUSI.
OcCHOBHBIE HampaBJCHUS TPUMEHEHUS (PU3NYECKUX METOJOB HWCCICIOBAHUS TPU aHAIHN3e
CIOXHBIX 00bekTOB. IIpsiMas u oOpartHas 3amaya (U3HUECKUX METONOB HCCIEIOBaHUS.
HekoppekTHOCTh MOCTaHOBKM 0OpaTHBIX 3a/1a4. OOIIHe YepThl CIIEKTPOCKOTUYECKUX METO/IOB.
Cxema paccMOTpeHUs (U3MUYECKUX METOJOB  HuccienoBaHus — DOU3HUECKUN MPHUHIINIIL,
AnmnaparypHoe pemienue, M3mepsemble mnapamerpsl, HWHTepriperanus mapaMeTpoB i
XUMUYECKHX 3a/1a4, OCHOBHBIE OCOOCHHOCTH, JJOCTOMHCTBA M HEJIOCTATKH.

1.2. Kinaccupukanus pusndecKUuX MeTOI0B UCCIeI0BAHUS

Bune: B3aUMOJICCTBUSL DJICKTPOMArHUTHOTO W3JIydeHHs C BemiectBoM. OOmas mikana
SHEPreTHYECKUX Xapakrepuctuk OMMU  (aymHa BOJHBI, YacTOTa, BOJHOBOE YHCIIO,
HSHEPreTUYECKHE XapaKTEPUCTHUKH, OTHECEHHbIE Ha aTOM W MOJIb BeIEecTBa). JIMCKpETHOCTH
SHEPreTUYECKUX IMapaMeTpoB Tpu B3aumonenctsuu OMM ¢ BemiectBoMm. Ilepexonsl,




HaOMIOJaeMble B pas3MWYHBIX AuanazoHax OMU. DnekTpoHHBIE TEpexoisl B aToMax u
MOJIEKYJIaX, BaJICHTHbIE U KOJIEOATENIbHBIE NIEPEXO/Ibl, B3AUMOAECUCTBUE BELIECTB C MAarHUTHOM
cocrapistouieii OMU, u3MeHeHne CIMHOBOTO (MarHUTHOTO) COCTOSTHUSL aTOMOB U 3JIEKTPOHOB.
OcHoBHbIE ITapaMeTpbl B Pa3IMYHbIX CIEKTpaibHbIX MeTohax. lllupuHa crieKTpaibHBIX JIMHUH,
BJIMSIHAE HAa HEee OOMEHHBIX MPOIECCOB.

1.3. Ynpyroe B3aumoneiicreue MU ¢ BenecTBoM.

dusnueckas CyIIHOCTb METOAO0B HederaoMeTpuu, TypOUIUMETpUH, pedpaKTOMETPHH,
nosjsipomerpu. OCHOBHBIE MapaMeTphbl, MoJlydaeMble STUMU MeTogamu. [loHsTHe 0 peHTreHo-
CTPYKTYPHOM aHaJIn3e.

1.4. U30TOnHAasA 1 MOJIEKYJISIPHASI MACC-CIIEKTPOMETPHSI.

HNonusanus atoMoB M MoJiekylsl. [loTeHiuaibHble KpUBbIE AJIS JIBYXaTOMHBIX MOJIEKYI U HX
MOHOB B PAa3JIMYHBIX 3JEKTPOHHBIX COCTOSHUAX. MOJIEKYISIpHbIE U OCKOJOYHBIE HOHBI,
neperpynnupoBouHbie HOHBI. [IpuHIMNManpHas cxeMa Macc-cekTpomeTpa. Crucrema Hammycka.
Mertonbl voHM3anMU. OneKTpoHHbIH ynap. Ceuenue wnoHuzauuu. Kpusble 3¢ddexkTuBHOCTH
noHmzanuu. Cxema HOHHOro wucroyHuka. @doromonusanus. HMoHuzanus HEOIHOPOAHBIM
JJIEKTPUUECKUM MojieM. Xumuyeckass HoHuzauuss. OCOOEHHOCTH BpPEMSIPOJIETHOIO U
KBaJPYNOJIBHOTO Macc-ClieKTpoMeTpoB. Paspemenue npubopa. Macc-criektp. OmnpeneneHue
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 cCieKTPaJbHbIEe METOABI AHAJIN3A.

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

UK-cnexktpockonus (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. O6epTonbl. Pezonanc ®epmu. Yucno konedaTeNbHBIX CTENEHEH
cBoOobl. biiok-cxema K- ciekrpomeTpa. OcobeHHOCTH MHPPAKPACHBIX CIIEKTPOB BaXKHEHIIINX
KJIACCOB OPTaHUYECKHX COeMHEHUN — mapa(uHbl, UKIoNapapuHbI, oJePHHBI, apoMaTHYeCKue
YTJIEBOJOPOBI, TETEPOATOMHBIE coenuHeHus. VneHTudukanus COeNMHEHUH W KadeCTBEHHBIN
aHanu3 cmeceil. KomumuectBennsldt ananmu3. OcoOeHHOCTH TpuMeHeHHs 3akoHa byrepa-
Jlam6epra-bepa B K- obnacTu.

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

U UX CHeKTpajibHas xapakrepuctuka. Crnekrpodoromerps! st YD. CTpyKTypHBIN aHAIU3 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. CruH-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, paclpefelieHne HWHTeHcuBHocTell. Bun cnekrpos  OIIP
OPOCTEHIIMX paAuKaioB. MpeHTudukanus mnapaMarHUTHBIX dYacTul] mo crekrpam OIIP.
Anuzotponubie 1 n3orponHsie kKoHcTauThl CTC. Ocobennoctu skcnepumenta JIIP, xapakrep
00pa31oB, ucronb3dyembie pactBoputenu. [Ipunoxenune metona DIIP B xumun. Mcnonp3oBanue
«CIUHOBBIX METOK.

1.7.CnekTpoCKONus AIePHOr0 MATHUTHOTO Pe30HAHCA.

KBaHtoBO  MexaHuueckas MOJElb  H30JMPOBAHHOIO  MPOTOHA.  ODKCIEPHUMEHTAIbHOE
IOJITBEP>K/ICHUE KBAHTOBAHUS YIJIOBOIO MOMEHTA U YpaBHEHHUE PE30HAHCA. DKCIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCHUPOBAHHOM Cpelle M IPUHLHUIIBI yCTPOMCTBA
COBpPEMEHHOro  crnekrpomerpa  SIMP. MarsHuTHblE  CBOWCTBA  PAa3jau4HBIX  sJEP.
UyscTBUTENBHOCTh MeTOAA. HaceneHHocTh ypoBHeH. IHTEHCUBHOCTh CUTHANIOB. BHyTpeHHME n
BHEILIHUE CTaHJapThl. [lapameTpbl CIEKTPOB SAEPHOTO MAarHUTHOT'O PE30HAHCA.

CnexTpsl IPOTOHHOTO MAarHUTHOIO pe3oHaHca MojeKyn. KoHcraHTa skpaHupoBaHUS sapa.
[loHsiTHE XMMUYECKOTO CABUra B CIHEKTPax SAEPHOIO MAarHUTHOTO pe3oHaHca. EnuHMIbI
u3MepeHus. HTerpupoBanue pe30HaHCHOI'O CHTHala. 3aBUCUMOCTb 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 [Tapamerpsr ciektpos SIMP 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 onpeneneHus penakCallMOHHBIX XapaKTepUCTHK suep. CBssb
penakcaluuu SAAep ¢ XUMHYECKMM CTPOCHMEM MOJEKYJ OpPraHUYECKUX M HEOPraHWYeCKHUX
BemiectB. Cnektpockomnus AMP u ctpoeHne opraHu4eckix coeIMHEHHH.

1.8. CnexkTpockonusi 3J1eKTPOHHO-NIAPAMATHUTHOTO Pe30HAaHCA.

1.9. CnekTpockonus s1IepPHOTr0 KBAAPYNOJbHOI0 Pe30HAHCA.

OceBoli kBaapynonb. KBaapynonbHbIi MOMEHT siapa. B3aumopeiicTBue 3apsaoB, OUIONEH U
KBaJpynoJiel ¢ IUIOTHOCTBIO OTPHUIATENBHOrO 3apsifa. ['pagueHT »IEeKTPUYECKOro MOJIs.
AKcuanbHasi CHMMETpHs MOJs, TapaMmeTp accuMMmeTpud. [IpuunHbl OSBIEHUS Ha AJpe aToMa
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  MOJSA. ODHEpPrus  B3aUMOJACHCTBUSA  DJIEKTPUYECKOIO
KBaJIpyMOJbHOTO MOMEHTA Siipa C aKCHUAJbHO CUMMETPHYHBIM TpagueHTOM. KBajpyrojbHbIE
YPOBHU 3HEpPruM, sHepruu mnepexoaa. IIpaBuiio orbopa. DHeprus B3auMOJEUCTBUSA, HacTOTa
nepexosa M NpaBWIO OTOOpa MNpU OTCYTCTBUM aKCHaIbHOM cummerpuu. OcobGeHHOCTH
skcnepumenta SIKP. Mynbstunnernocts cnektpoB SIKP u sddextsr ee obycnapnuBaromue.
Binustnue marautHoro nois Ha cnekTpsl. [Ipumenenne AKP B xumun.

1.10. Snepno - ¢usnyeckne Meroanl. Meroa sAaEpHOro raMma-pe3oHaHca

(MeccOaypoBCKasi CHEKTPOCKOIHUS)

Henenue sinep. VICKycCTBEHHbIE M MPUPOAHBIE U30TOMNBI. PaanoakTUBHBIE U30TOMBI. YacTHUIIbI
paauoakTuBHOTO pacnaza. [lonarue duryopectieHnuu u GocopecieHIn .



Merton simepHOro ramma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOIHS) DHEPTUs MUCIyCKaeMbIX
ramMma-kBaHTOB. JlomjepoBCKui caBUT. OJHeprus otnayu. JlomiepoBckoe — yIIMpPEHHE.
Pacnipenenenue sHepruu MCHOYLIEHHBIX W IOIVIOIIEHHBIX Y - KBAaHTOB. DHEPIUsl Y - KBAHTOB
BbI3bIBAIONIAs Ilepexoa B obOpasue. BeposTHOCTh Nepexol0B W METOJ €€ IOBBIIICHHUS.
MeccbaypoBckuil criekTp. XUMHUECKUE CABUIU (LIEHTPOBBIE, LIEHTPOBbIE). KBajpynonbHble U
MarHuTHbIE B3auMojeHcTBUs. IIpumeHeHue MeccOaypOBCKOH CHEKTPOCKONHHU JUIsl PELIeHUs
XUMHYeCKHX 3a1a4. [IpuHumns! 1udpakmoHHON MeccOaypOBCKOW CIIEKTPOCKOTIIUH. .
HelTpoHHO-aKTUBALlMOHHBIN aHAJINS .

DOHeprusi TEIJIOBBIX HEHTPOHOB. Bpemsi momypacmaza paanoakTUBHBIX 3JeMeHTOB. CrocoObl
akTuBalMu oOpasua. brok-cxema mnpubopa. JlocromHCTBA M HEJOCTAaTKH HEHTPOHHO-
aKTUBAILlMOHHOIO aHaju3a (YyBCTBUTEIBHOCTb, TOYHOCTh, BOCIpPOU3BOAMMOCTH), [lIpenen
oOHapyxeHust »>neMeHToB. KonuuecTBeHHbIM aHanu3. CrocoObl 3TanoHupoBaHus. [Ipumepsl
aHaJM3a BEILECTB METOJOM HEMTPOHHO-aKTUBALIMOHHOI'O aHAJIM3a.



4.3.1. Tlepeyenb NpaKTHYECKUX 3aHATHI

Ne Ne paznena u HaunmenoBanue TpynoeMKoCcTh OueHouHbIe dopmupye-
i/ TEMBI MPAKTUYECKUY 3aHATUI (dachr) CcpeacTBa MbIE
I JIACIIUILTUHBI Bcero KOMIIETEHIIU
YacoB | IIPAKTH u
yecKas
MIOATOT
OBKa
1. Knaccudukammst
(U3NYECKUX METOJIOB
uccienoBanus. O0mas
mkana OMMU.
OcCHOBHBIE TapaMeTpPhI 1 1 Pemenue NJIK-2,2
ciektpoB  SIMP  Ha koHTposbHOM | MJIK-2,3
aqgpax  H wu  3C 3a7a4M 110
VYcraHoBieHue pacmdpoBKe
CTPYKTYpBI coeau- CIIEKTPOB
HEHUH HMEIOIIUX
SKBUBAJICHTHBIE  sipa
1.1. CHCKTpO- METOJIOM
CKOIINA crektpockonun  AMP
SIIEPHOTO 1H.
MarHUTHOTO
[P€30HaHCa dakTopsl 2 2 VcrHOE HUJIK-2,2
ONpeETA0IINe cobecenoBanue | MJIK-2,3
OCHOBHEIE
3aKOHOMEPHOCTH
M3MEHEHUS
CIIEKTPATbHBIX
MapaMeTpoB B YCIOBHIX
MX HEOKBHBAJICHTHOCTH.
Cnekrpockonust  SIMP 2 2 Pemrenue HUJIK-2,2
C-13, Kak OCHOBHOH koHTpoibHOU | MJIK-2,3
METOJ  YCTaHOBJICHUS 3aJIa4H 110
CTPYKTYPBl  CIIOKHBIX pacmdpoBKe
OpTraHUYECKUX CIIEKTPOB
COeTUHEHNN
1.3. Cnektpo- OcCHOBHBIE 1 1 IPemrenue HUJIK-2,2
CKOIIHS DJIEK- 3aKOHOMEPHOCTH KOHTPOJIbHOU HUJIK-2,3
TPOHHO- W3MEHEHHUs TapaMeTpoB Bagaun
rmapamar- CIIEKTPOB OITP.
HUTHOTO PE30- DaKkTOpbI ux
HaHCAa. OTIPEICTISIOINE
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1.4.1 Meton
SITICPHOTO TaMMa-
pe3oHaHca
(MeccOaypoBcKast
CIIEKTPOCKOIIHS )

OcHOBHbIE
3aKOHOMEPHOCTHU
W3MEHEHUS TapaMeTPOB
CIIEKTPOB SJICPHOTO
raMMma-pe3oHaHca.
dakTOpbl
OTIpeesoNIne UX
WU3MEHEHUS

Pemenue
pacyeTHBIX
3a1a4

WJIK-2,2
WJIK-2,3

1.4.2
HelitponHno-
AKTUBAITMOHHBIN
aHaAJIN3

OCHOBHBIE IPUHITUIIBI U
OCOOCHHOCTH  METOoJIa
SIEPHOTO raMma-
pe3oHaHca u
HEUTPOHHO-
AKTUBAI[HOHHOI'O
METO/Ia.

Pemenue
pacyeTHBIX
3a7a4

NJIK-2,2
WJIK-2,3

15
OnTuyeckue
METOIbI
AHaIHn3a.

Bunpr KoJie0aHui.
OHeprus

KoJie0aTeIbHO-
BpalllaTeIbHBIX
YpOBHEM. Monens
rapMOHHYECKOTO
ocumusitopa. [IpaBumo
otOopa. CunoBas
MTOCTOSTHHAST MOJICKYJTBI.

'YcTHOE
co0eceloBaHue

1.5.1 UK-
CHEKTPOCKOMUS

(VIK).

NHTEHCHBHOCTH 1TOJI0C
KOJIe0aTeIbHBIX
crekTpoB. CocTaBHbIE U
Pa3HOCTHBIE YaCTOTHI.
Hopwmaibusie
kosie6anus. OOepTOHBI.
Pe3onanc ®epmu.
Uwucno konedaTenbHbIX
cTerneHen cBOOOIbI

NAK-2,2
NAK-2,3

brmok-cxema  HK-
CIEKTPOMETpA.
Ocobennoctu
UH(pPaKpacHbBIX
CIIEKTpOB
BOKHENIINX
KJIaCCOB
OpPraHUYEeCKUX
COEIMHEHUN-
napaduHsI,
uKIIonapaguHsl,

'YcTHOE
cobecenoBanme

Pemenue

KOHTPOJIBHON

WJIK-2,2
WJIK-2,3
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one(uHBI,
apoMaTU4ecKue
COCTMHEHUS,
reTepoaToMHbIC
COCIMHEHUSI.

3a7a4M 1o
pacmudpoBke
CIIEKTPOB

Nnentudukanus
COEeIUHEHNN U
Ka4eCTBCHHBIM
aHaju3 cMecei.
KonmnuecTBeHHBIN
aHanms.
OcobeHHOCTH
MIPUMEHEHHUS 3aKOHA
byrepa-Jlam6epra-
bepa B MK-o6mactu
JUTMH BOJIH.

NJK-2,2
NJK-2,3

1.5.2
CriekTpockonust
KOMOMHAIMOH-

IHOT'O paCCCsIHUA
(KP).

MexaHu3zm
paccesiHUsT ~ CBeETa.
BzanmocBs3b
MOJIIPU3YEMOCTH |
JIUIIOIBLHOTO
MOMEHTA.
OcoOeHHOCTH
TEXHUKHU
CIIEKTPOCKOITUU
KOMOHMHAIIMOHHOTO
paccesiHus.
[Tpumenenne KPC B
CTPYKTYPHOM
aHaju3e.
Bzanmocssa3p UK- u
KP-cniektpos.

'YcTHOE
cobecenoBanue

Pemenne
KOHTPOJIBHON
3aJ1a4M 110
pacmm@poBke
CIIEKTPOB

1.53 VD
CIEKTPOCKONUS

DIIEKTPOHHBIE
CIIEKTPBI. Tunbr
AIIEKTPOHHBIX
HEPEXO0B.
Xpomodopsl U uX
CHEKTpalbHas
XapaKTEepPUCTHKA.
CriekTpo(hoTOMETpHI
Y®. CrpyKTypHBIH
aHaJu3 [0 CHEKTpaM
V& norionieHus.

WJIK-2,2
WJIK-2,3

HNonusammua atoMoB u
MOJIEKYJL.

Pemenue

KOHTPOJIBHON

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

[ToreHuManbHbIE
KpUBbIE JUIS
JIBYXaTOMHBIX MOJIEKYJ
u ux MOHOB B
pa3IMYHBIX
AIIEKTPOHHBIX
COCTOSIHUSIX.
MonekynspHble u
OCKOJIOYHBIE HOHBI.
IleperpynnupoBouHbIE
HOHBI.

3a7a4M 1o
pacmudpoBke
CIIEKTPOB

'YcTHOE
co0eceroBanue

'YcTHOE
cobeceoBanue

[TpuHIMNIManbHAs
cxeMa Macc-
CIIEKTpOMETpA.

Cucrema HaIlyCKa.
MeTtonpl  HMOHM3AlLMU.
ONEeKTPOHHBIN yzaap.
CeueHne  HMOHU3ALMH.
Kpussie AKTUBHOCTHU
HOHHU3AINM. CxeMma
HOHHOT'O HCTOYHHKA.
doTonoHMn3aIHS.
Honuzanus
HEOJHOPOIHBIM
AIEKTPUYECKUM TIOJIEM.
XuMuueckast
HOHH3AITIS.

OcobenHoctu
BPEMSMPOJIIETHOTO U
KBaJIPYIIOJIBHOTO Macc-
CIEKTPOMETpA.
Paspemenne mpubopa.
Macc-cnexrp.
Onpenenenne
MOJICKYJIIPHBIX Macc.
BrisiBnenue nuka
MOJIEKYJISIPHOTO MOHA.
IIpumenenue Macc-
CIIEKTPOMETPHH.

Pemenne
KOHTPOJIBHON
3aJ1a4M 110
pacmm@poBke
CIIEKTPOB

Macc-
CIIEKTPOMETPHYCCKAS
HUIEeHTU(DUKAITAS
BCIIICCTB.
3aKOHOMEPHOCTH
¢dparmeHTanu

Pemenue
KOHTPOJIBHON
3a/1a4y 10
pacmudpoBKe
CIIEKTPOB

NJIK-2,2
UJIK-2,3
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MOJICKYJISIPHBIX HOHOB.
IleperpynnupoBkH.
MeracTaObuiabHbBIC
HOHBI, UX 3HAYCHHUE JIJIS
UIeHTU(UKAITIY.
BrnusHue H30TOIOB Ha
XapakTep mMacc-
CIIEKTPOB, UX POJIb B
OTHECeHHUHU (ParMEeHTOB

Onpenenenue 3HEPrUU
paspblBa  XMMHUYECKOU
CBSI3M W TIOTCHIIMAJIOB
MOHH3AIIH. Nonno-
HUKJIOTPOHHBIN

PE30HAHC, 001acTh

IMIPUMCHCHMUA.

'YcTHOE
cobecenoBanue

4.3.2 IlepevyeHb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOAITE/IbHOE U3yUeHHe
CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

No Tema Bun Rananue’ Pexomennyemas NIK
/o CaMOCTOSITEILHON uTeparypa’
paboThI
1. CrexTpocKomnus SAEPHOTO Pabora a 1-8 1,2,4 (ocH.)
MarHMuTHOTO PEe30HaHCa TUTEPATypOi U
5041
2. | Cnekrpockomnust Pa6ora a 9,10 1,4 (ocH.)
ANEKTPOHHOTO- TUTEPATypOi U
MapaMarHuTHOTO pe3oHanca | MU
3. CrnexTpockonus siAEpHOrO Pabota a 11 1 (ocH.) VIJIK-2,2
KBaJIpyIOJIbHOTO PE30HAHCa JINTEPATYpPOH U '
5041
NJIK-2,3
4, SAnepHo-ramMma pe3oHaHC Pabora a 12 1 (och.), 1
(Mecc-6aypoBckas JTUTEpaTypoi 1 (mom.)
CHEKTPOCKOITHS) 5041
5. | HelirponHo-akTuBanmonueiii | Pabora a 13 1,3 (ocH.)
aHaJIu3. TUTEPATypPOH U
5041
6. HK-cniexkTpockomust Pabora a 14,15 1,3,4 (ocH.),
JINTEPATYPOHN U
Un 1 (HOH.)
7. | KP-cnextpockonus Pabota a 16,17 1,3,4 (ocH.),
JIUTEPATYPOU U
Un 1 (,Z[OH.)
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8. Y ®-cnekrpockonus Pa6ora a 18,19 1,3,4 (ocH.),
JIUTEPATYpOi U

Un 1 (I[OH.)

9. | Macc-ciekTpoMeTpust PaGora a 20,21 1,3,4 (ocH.),
JIUTEPATYpOH U
Un 1 (I[OH.)

Bcero uacos

! Hymeparnus cootsercTByeT Ilprnoxenuto 1.

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

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneuyeHrue TUCIIHITHHbBI:

OnexkTpoHHas WH(POPMAMOHHO-00pa30BaTeIbHAs Cpella YHHBEPCHTETa 00eCreunBaeT
JIOCTYIl K BJIEKTPOHHBIM Y4E€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM OOpa30BaTeNIbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBL.

IIpu nucnonp3oBaHuu B 00pa30BaTEIbLHOM Ipolecce MeYaTHbIX M3/1aHuil OMOIMOTEUHbIH
($oH1 YKOMIIJIEKTOBAH MEeYaTHBIMU 3/1aHUsMU U3 pacueTa He MeHee 0,25 sKk3eMIusipa Kaxa0ro us3
U3JJaHUH, yKa3aHHBIX B paboueil mporpaMMe JUCIHMILIMHBI, HAa OJHOrO 00y4Yarolerocs 13 yucia
JIML, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCLUILINHY.

OOyuarommmcest oOecriedeH JI0CTyN K COBPEMEHHBIM MPO(eCcCHOHANBHBIM 0a3aM JaHHBIX
¥ MTHPOPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

a) (enepasibHbIe 3aKOHBI 1 HOPMATUBHbBIE TOKYMEHTHI (MY HAJIMYUK) HET

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

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

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

4, 3. [lpeu, ®. bronbeman, K. Abdonasrep OnpeneneHue CTpoeHUsS OPraHUIECKUX
coenuHeHU. TabIuIbl CIEKTPANbHBIX JAaHHBIX: M.: MEPe2006 oy

B) JIOTIOJTHUTENILHAS TUTEpaTypa ' ¢ _
1. dusnueckHe METOIbl MCCIEIOBAHMS HEOPTaHMYECKMX BELICCTB: Yueb. mocoGue/ T.T.
bamnuesa [u ap.]; pen. A.b. Hukonbckuii.-M. : Axanemus, 2006.

r) mporpaMMmHoe obOecrnieuenre mnporpamMmmel ACD LAB, Mestrec amst MopenupoBaHus CIIEKTPOB,
MOJYYECHHBIX Pa3IUYHBIMU (PU3UUYECKUMHU METOJIaMH aHAIIN3A.
1) 6a3bl TaHHBIX, MHPOPMAITMOHHO-CIIPABOYHBIC U TIOMCKOBBIC CHCTEMBI

HNHTEpHET-UCTOYHUKMU:

http:/library.books27x7.com
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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.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 XMMHUYECKOH TOJIIPU3ALIH SI/IED.

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B nmponecce M3ydCHHA AUCHUIUIMHBI MCIIOJIB3YIOTCA KaK TpaAWIIUOHHBIC, TaK U
HHHOBAIlUOHHBIC TCXHOJIOIMH, AKTHBHBIC W HWHTCPAKTHBHBIC MCTOABI U (1)0pr1 O6y‘-ICHI/I$II
TEXHOJIOTHS OOBSICHUTEIHbHO-UIUTIOCTPATUBHOTO OOBSCHEHHH € JJIEMEHTAaMH IMPOOJIEMHOTO
HU3JI0XKECHUA, TCXHOJIOI'UA HpO(beCCI/IOHa.HI)HO-OpI/IeHTI/IpOBaHHOFO O6y‘~I€HI/I$I, JICKIIUH,
OOBSCHUTENBHO-WIUTIOCTPATUBHBI ~ METO C  dJJEMEHTaMH  MIPOOJIEMHOTO  H3JI0KEHUS,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYaIlUH, peIlIeHHe CUTYallMOHHBIX 3a/1a4.

8. Ouenounsle cpeacrpa (0OC):
8.1. . OneHoyHble CpeACTBa IS BXOAHOTO KOHTPOJIS - HE MPEAYCMOTPEHBI
8.2. OneHOYHBIE CpEACTBAa TEKYIIEr0 KOHTPOJS: TECThl C OTKPBITBIMH BOIIPOCAMH,
MPOTPAMMUPYEMBIE OMPOCHI HA JIEKIHUSAX, KOHTPOJIbHBIE 3aJa4M JIJII CAMOIPOBEPKH. PEIICHHUE
33/1ad MO KOHKPETHBIM CHEKTpaM, IOJyYEHHBIMU Pa3IMYHBIMU (U3HMUYECKUMHU METOJaMu
aHalli3a C YCTAHOBJIEHUMEM COCTaBa, CTPOCHHS U CTPYKTYpPbl HEH3BECTHOI'O COCIMHEHUS,
KOHTpOJIbHBIE paboThl. Ha3zHayeHHe OLIEHOYHBIX CPEICTB - BBIIBUTH C(HOPMHUPOBAHHOCTH
komnerennuii — MJIK-2,2 ; UJIK-2,3
83. CeMuHapckue 3aHsATHs
Cemunap 1
Yemanoenenue cocmasa u cmpoenus coeounenuti Mmemooamu A0epHoU CNeKmpoCKONUU.
1. Ocnosnble napametpsl ciekTpoB SIMP Ha aapax H-1 u C-13. YcraHoBieHue CTpyKTypbl
COCTMHEHU I MMEIONNX SKBUBAJIICHTHBIE Si7[pa METOZ0M criekTpockornuu SIMP H-1
Pewenue 3a0au
2. DakTopbl, OMNPEAETSIONIUE OCHOBHBIE 3aKOHOMEPHOCTH WM3MEHEHUS CHEeKTPaTbHBIX
MapamMeTpoOB B YCIOBUSAX UX HEIKBUBAJIEHTHOCTH.
Pewenue 3a0au
3. OcCHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUs mapamerpoB cnekTpoB OIIP. dakropsl ux
ONpeAeIISIONINe
Pewenue 3a0au
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4. Cnektpockornus SIMP C-13, kak OCHOBHOW METOJ YCTaHOBJICHHSI CTPYKTYPBI CIIOKHBIX
OPraHUYECKUX COCTUHEHUIN
Pewenue 3a0au

5. OcHOBHBIE 3aKOHOMEPHOCTH HM3MEHEHHSI IapaMeTpPOB CIIEKTPOB SJIEPHOTO TraMma-

pe3oHanca. PakToOPbl, ONMPEEIAIONINE UX U3MEHEHHUS.
Pewenue 3a0au

6. OCHOBHBIE IPUHIIUIIBI U OCOOEHHOCTH METO/Ia AJIEPHOr0 raMMa-pe3oHaHca 1 HEMTPOHHO-
AKTHBALlMOHHOTO METO/A.
Pewenue 3a0au

Cemunap 2

Onmuueckue memoowl

1. Bunmer konebanuii. OHeprus KoyieOaTelbHO-BpalIaTebHBIX  YpOBHEW. Mojens
rapMoHudeckoro ocuuuisropa. [Ipasuno or6opa. CunoBast HOCTOSHHAs MOJIEKYJIBI.

2. VIHTeHCUBHOCTB I0JIOC KOJieOaTeNbHBIX CHEKTpoB. COCTaBHbIE U PA3HOCTHBIE YACTOTHI.
Hopmanbuble koneOanus. OOepronsl. Pe3onanc @epmu. Yucio konebGaTeabHBIX
CTerneHei cBoOOoIbI.

3. bmok-cxema UK- cnextpomerpa. OcoOeHHOCTH MH(PAKPACHBIX CIEKTPOB BAKHEHIINX
KJIACCOB OpPraHWYECKHX COCIMHEHMH - TapauHbl, IUKIONapapuHbl, OJe(HHBI,
apoMaTHYECKHE COEIMHEHUS, T€TEPOATOMHbIE COEMHEHHUS.

4. . Vnentudukanus COCAMHCHUN M KAdeCTBEHHBIM aHaim3 cMeced. KoiamdecTBeHHBIH
ananmu3. OcoOeHHOCTH mNpuMeHeHHsI 3akoHa byrepa-0JlamGepra-bepa B MK-oGmactu
JUIMH 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 CHEKTPBl. THIBI DIEKTPOHHBIX IEPeXoaoB. XpoMopopsl H HX
cnekTpajibHas Xxapakrepuctuka. Crnektpodoromerpbl Y®. CTpyKTypHBIH aHamu3 IO
criektpaM Y @ noriomeHusl.

Pewenue 3a0au
Cemunap 3

Macc-cnekmpomempus

1. Wonwmzamus atoMoB U MoJeKyll. [loTeHInaNbHbIe KPUBBIE ISl IBYXaTOMHBIX MOJIEKYN U
WX HMOHOB B PA3JMYHBIX DSJEKTPOHHBIX COCTOSHUSIX. MOJEKYISIPHBIE U OCKOJIOYHBIC
noHsl. [leperpynmupoBoYHbIE HOHBI.

2. TlpuamunumanbHas cxeMa macc-criekrpoMerpa. Crucrema Hamycka. MeToIbI MOHH3AIIHH.
OnekTpoHHb ynap. Ceuenne uonHm3anuu. KpuBble akTMBHOCTH HMOHM3anuu. Cxema
MOHHOTO HcTOyHUKa. DoTonoHuzanus. MoHW3alus HEOTHOPOAHBIM BIEKTPUUECKUM
nosieM. XUMHYECKasi MOHU3ALIMSL.

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

4. Macc-cnekTpoMeTprueckas UACHTH(UKAINS BEIIECTB. 3aKOHOMEPHOCTH (hparMeHTaIuu
MOJIEKYJISIpHBIX MOHOB. [leperpynnupoBku. MeracTaOuiabHble MOHBI, UX 3HAYCHHE IS
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uacHTH(GHUKAIMK. BiusHIe H30TOMOB HAa XapaKTep Macc-CIEKTPOB, UX POJIb B OTHECEHUHU
(dparmMeHTOB.
5. OmnpejeneHre SHEPTHH pa3pbiBa XUMUYECKOM CBSI3U M MIOTCHIIMAIOB HOHU3AIUH. MOHHO-
IUKJIOTPOHHBIN Pe30HAHC, 00JIaCTh MPUMECHEHUS.
Pewenue 3a0au

11.2. KouTpoJibHbIE BONPOCHI /1JIs1 CAMOIIPOBEPKH.
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 BO3OYKAEHUS KoJieOaHUi aTOMOB B MOJIEKYJIE;
3) A BO30YyKIAEHMsI BpPALLIEHU MOJIEKYIIbL;

4) nnst nepeoprueHTallUU CIIMHOB SJIEP.

4. KakoBO COOTHOIIEHHE MEXIy SHEprusiMu 3JeKTpoHHbIX Ee, komnebarenbHbix 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 " BpalllaTCJIbHBIC CHCKTpLI?

7. B xakux o0nacTax CHEeKTpa NpPOSBISIOTCS MEpPeXOoAbl MEXIY 3SJIEKTPOHHBIMHU,
KOJIeOATETbHBIMHA M BpalIaTeIbHBIMEU COCTOSTHUSIME MoJiekyn? 1) Konebarensusie - B K-
obOnactu, BpamiatenbHble - B Y®-0051aCTH, SJIEKTPOHHBIE - B MHUKPOBOJHOBOH. 2)
KonebarenbHble - B MUKPOBOJTHOBOM, 3JIEKTpOHHBIE - B Y d-00/1acTh, BpamareabHble — B
HK-o6nactu. 3) Konebarensupie - B MK-o0nactu, BpamarenbHble - B MUKPOBOJIHOBOM,
anektpoHHble —B Y d-ob6nactu. 4) KonebarensHbie - B YD-06nactu, snekTponHsie - B MK-
o0acTH, BpamaTeabHble - 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 BEIIECTRA!
1) c ramma-u3nydeHuem 2) ¢ BUAUMBIM CBETOM; 3) C paIuOBOTHAMH
4)c UK-uznyuyenuem; S)c Y O-uznyueHuem

2. NadpakpacHbIM CHEKTPaM MOTJIOUICHUSI COOTBETCTBYIOT:

1) QJICKTPOHHLBIC IIEPCXOJAbl U3 OCHOBHOI'O B B036Y)KI[€HHOG COCTOAHUCE,
2) KoJieOaTeIbHEIE NEPEXoabl U3 OCHOBHOI'O B BO36y>K,I[eHHOC COCTOsIHHEC,
3) SJICKTPOHHBIC IIEPEXOABI U3 B036Y)KI[€HHOFO B OCHOBHO€ COCTOSIHUC,
4) BpamaTCIbHbIC IIEPEXOJBI U3 OCHOBHOI'O B B036Y)KI[€HHOG COCTOsIHHE.

3.YacroTra BaJIEHTHBIX KOJICOAHUMN:

1) Oompmie uem wdacrora aedOpMAIMOHHBIX KOJICOAHWH 2) MEHbIIE YeM YacToTa
nedhopMaIMOHHBIX KoJieOanuii 3) OoJbIe 4YeM 4acToTa AeGOopMaIMOHHBIX KOJeOaHUl OTHOM
U TOM K€ TPYIIIBI MOJICKYJIbI 4) MEHBIIIE YeM 4acToTa JAe(OpMaIMOHHBIX KOJICOAHUN OIHOM
U TOH K€ TPYIIIBI MOJICKYJIBI.

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, BpamaredbHeIXx — 3, KojebarempbHBIX — 9.
2) TIlocrymarenpHBIX — 3, Bpam@arenbHeIX — 2, KojeOarempHbIx —  10.
3) [TIlocrymatenmpHBIX — 3, BpamareapHbIX — 3, KoJiebaTeNbHBIX — 3.
4) TlocrymarenbHbIX — 3, BpamarelbHbIX — 3, KojebaTenpHBIX — 5.
7. CKOJIBKO TOCTYNAaTEeNbHbIX, BpAIIATENbHBIX M KOJIEOATENbHBIX CTENEHEeW CBOOOIBI Y
nuHeHoi Mousekynsl HCN u yrnosoii — H20? OguHakoBO M y HUX YMCIO OCHOBHBIX

4acToT KoJeOaHuit?

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

1) Cl2; 2) HCI; 3) CO ; 4) CF,=CH; ( To7pKO BaJIcHTHBIC KOJICOAHHUs TBOWHOM CBsI3H ); D)
CH3CH=CHCH3 (Tonpko BaJeHTHBIC KOJICOAHUS TBOWHOM CBSI3H ).

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

1) DOHepruun aucconuany OAUHAKOBBI.
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2) Ha Bompoc OTBETUTH HENb3s, TAaK Kak HE MPHUBEIEHBI JaHHbIE 00 UX YacTOTaX KoJeOaHUun
Y QaHTAPMOHUYHOCTH.

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

4) Dueprus guccormarnmu y Hy Gombine, yem y Do, 10. IposBrsitorcs mu (aKTUBHBI JTH)
KoJIeOaHus MONAPHBIX AByXaTOMHBIX Mouiekyln (Hanpumep HCl) B MK-criekTpax u criekrpax
KP?

1) IlposBisarorcs 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. Hpenckaxure Bux xonedarenbHbix crekTpoB ( MK- u KP-cnexTpoB ) mist nuHelHHON
MOJIEKYJIbI IMOKCH/IA YIIIEpOoJa U YKaXKHUTE TUIIbI KOJE€OaHUN U1 JaHHOW MOJIEKYJIBI.

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 mocie ero 00paboTKH XJIOPUCTHIM alleTUIIOM?

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

15. Kakue xapakTepHbIe pa3Iiuusi MOXKHO OXKHJIATh B HHPPAKPACHOM CIIEKTPE MOTIIOMIEHUS

s cnenyromux coeaunenuii:  : a) CH3CH2CH2NH2, (CHz):2CHNH2 u (CHz)sN 6)
(CHz)2CH-O-CH(CH3), (CH3z)3C—O-CH2CHz u (CH3)sC-O-H B) (CH3).CH-OH wu
(CH3)2CH-O-CH(CHa):

r) CH=CCH:CH2CHs, CH3C=CCH2CHs3 u CH=CCH(CH3) nx) CH3CH=CHCHs,
CH2=C(CHz)2, CH>=CHCH2CHsz u (CH3)2C=C(CHz3)2 ¢) IumpomuiaMuH, aHWIUH U
TpU(PEHUIAMUH.

16. B UK-cnektpe monekynsl CS2 HaOmOJat0TCS ABE OCHOBHBIE YacTOThI Ipu 399 u 1552
cm !, a B KP-ciextpe — onHa mpu 671 cM L. Ha oCHOBaHMH 3THX JaHHBIX YKaKUTeE, KAKOBA
TEOMETPHUsI MOJIEKYJIbI CepoyTiepoaa U Kakue Kojebanus mpossisitorcs ( akTuBHbI ) B K-
CIIEKTpE.

17. Monekyna ameTuieHa B OCHOBHOM COCTOSSHUM HMEET JIMHEWHOE CTpPOEHHE, a B
BO30YKICHHOM COCTOSTHUU MPUHUMAET HE JIMHEHHYIO TpaHC-KoHpuUrypamnuio. OTMHAKOBO JIH
YHCII0 OCHOBHBIX 4acToT KoseOaHuit ITHUX TBYX COCTOSTHUI?
18. B undpakpacHOM CrieKTpe MOTJIOMICHUS (2-0KCUITHI )-IIUKIIOTICHTaIUCHA, TTIOTYIYEHHOM B
TOHKOM CJIO€, MMeeTCs IIMPOKas Mojoca Morfiomenus B obmacta 3600-3100 cv . Ipu
3amucu crekTpa B pazbaBieHHoM ( 0,01 M ) pacTBope B YETBIPEXXJIOPHCTOM YTIEPOJIEe
IAPOKAs TT0JI0CA MCUE3aeT U BMECTO Hee TOsABIAeTCS y3Kkuit muk pu 3600 cm L. O6bscHITE
TaHHBIC PA3IUYHUS B MHPPAKPACHBIX CIEKTPAX MOTJIOMICHHUS.

19. Mornekyna aneTwieHa B OCHOBHOM COCTOSIHUM MMeEET JIMHEHHOe CTpOeHHe, a B
BO30Y)KICHHOM COCTOSIHUM NpPUHUMAeT HEIMHEHHYI0 TpaHCc-KoHurypamuo. OIUHAKOBO JH
YHCII0 OCHOBHBIX YaCTOT KOJICOAHUH 3TUX ABYX COCTOSIHUNA?

20. MakcumyM mnoniocsl norsomenust OH-rpynnel o-autpodenona B MK-cnekrpe, noiaydeHHOM
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B Tabnetke KBr wnm B paz6aBnennom pactBope CHCls, umeer ogny u tyxe gactory — 3200
cM 1, a B cilydae n-HUTPO(EHOIA YACTOTH MAKCUMYMA Pa3HbIE U PABHBI COOTBETCTBEHHO 3325 u
3530 cm L. JTaiite oOBsICHEHHE.

aﬂeKMPOHHafl CNneKmpoCKonus

1. Cnexktpam morIoOmeEHUss B  ynbTpaduoneToBoi 00JacTW CIEKTpa COOTBETCTBYIOT:
1)  oNeKTpoHHBIE  TEpPEeXOAbl M3  OCHOBHOIO B BO30YXKICHHOE  COCTOSIHUE,
2)  KomeOaTenbHBIE  TMEPEXOABl M3  OCHOBHOTO B BO30Y)XKICHHOE  COCTOSIHUE,
3)  ONeKTpPOHHBIE  TEpeXoabl W3  BO30YKICHHOTO B OCHOBHOE  COCTOSIHHE;
4)  BpamaTeidbHbIE ~ HEpexXoasl M3 OCHOBHOTO B BO30Y)KICHHOE  COCTOSIHHE.
2. DNeKTpOHHBIE MEPEeXOJbl B MOJEKYJaX IMPOSBISAIOTCS B YyIbTPApHUOIETOBOW M BUAMMOM
obnacTsax crektpa mpumepHo ot 100 mo 1000 am. KakoBa sHeprus 3Tux mepexonos B cM ~? 1)
10 - 100, 2) 100 - 1000; 3) 10000 - 100000; 4) 10 — 100000.
3. DNeKTPOHHBIC CTIEKTPBI BO3HHUKAIOT npu B3aUMO/ICHCTBUN BEIIECTBA!
1) ¢ ravmma-uznmydyeHuem; 2) € BHIUMBIM  CBETOM; 3) C  DPaJHOBOJHAMH;
4) ¢ UK-nznyuenuem; 5) ¢ YO-uznyuenuem. 4. Kakue 31eKTpOHHbBIE TIEPEXOABI 3aMPEIICHBI 110
cnuHy: 1) CHHIJIET-CHUHIJIETHBIC; 2) CHHIJICT-TPUIUICTHBIC; 3) TPUIUICT-TPUIUICTHBIC; 4) s
JIIEKTPOHHBIX HIepEX0/10B HET 3ampeTa o CIIHHY.
5. KakoBa MyJnbTHILIETHOCTH 3JEKTPOHHOTO COCTOSIHUSI MOJIEKYJIBI, IPU KOTOPOM CITMHBI JBYX
AIIEKTPOHOB napasuiesibHbI: 1) 1/2; 2) 1, 3) 2, 4) 3.
6. Cpeau npuBeIEHHBIX HIKE rpynn Haiaute aykcoxpowmsl : 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
TUIIEPXPOMHOMY 3G deKTy; 3) TUIICOXPOMHOMY CABHUTY U TUIOXPOMHOMY 3P dexTy; 4)
TUIICOXPOMHOMY CABHTY U TUIIEPXPOMHOMY 3P PexTy.

8. Bunumblii cBeT mpeacTaBiseT co00i AIeKTPOMarHuTHOE U3JIy4eHHUE, 3aHUMaroIee
uHTepan cnektpa oT 400 1o 800 HM. OOBsCHUTE, TOYEMY MHOTHE BEILIECTBA UMEIOIIHE
MakCcUMyM noruomieHus Huxe 400 HM MHTEHCUBHO OKpAIlICHBI.

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

10. B a51eKTpOHHOM CHEKTpe NOrIoNIeHHs TpUpEeHIaMIHa UMeeTcsl 1oioca npu 227 HM B
HelTpaabHOM pacTBope. OObSICHUTE, TOUEMY JaHHas 10J0ca UCUe3aeT B KMCIIOM pacTBOpE.
11. M0HO 11 MO JIEKTPOHHBIM CIIEKTPaM IOIJIOMIEHUS! KOHTPOJIUPOBATh TEUEHHE
CIIEMYIONINX PEAKIUH : a) TMEHOBOW KOHJIEHCAIIUH; 0) alib/I0JIbHOW KOHJICHCAITUH; B)
a3ocoydeTaHus; I') 00pa30BaHUs aleTaleil; 1) THAPUPOBAHNUS apEHOB.

12. OnTHueckas IOTHOCTh BOJIHOTO pacTBoOpa coenHeHHs X npu A = 250 HM coCTaBIIsieT
0,542 npu konuentparuu 0,1 MOJIB/JT B KIOBETE C TONIIUHON MOTIIOMIAOIIETO ¢JIost 1 cM.
Koaddunment nornomenus coenunenus X pasex 9000. M3BectHo, uto X pearupyer mno
ypaBHeHu10: X =Y + Z. Haliiute KOHCTaHTY paBHOBECHUS 3TOW PEAKIIUU, €CJIA U3BECTHO YTO
coenrueHusd Y U Z He IOTJIOMIA0T B 00JIaCTH ITOTIOIIEHUS X.

13. pu rupponuze S-mMeTun-3-xjao0p-1,4-rexcannera ObUIH BbIICIEHBI J1Ba H30MEPHBIX
crupTa. DJIEKTPOHHBIA CHEKTP MOIJIOIIEHUS OJJHOTO U3 HUX COJAEPKUT MOJI0Cy Npu 223 HM
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(Ig € = 4,4), a apyroro — monocy npu 236 um (Ig € = 4,3). KakoBo ux crpoeHue?

14. TIpu HarpeBaHuu 00pa3ia STUINHKIONEHTaaueHa (AMakc = 247uM, € = 3400) B TeueHUU
0,5; 1,5; 2,5; 4 4 B cieKTpe MOTJIOMIEHUS HaOII0IAeTCsl YMEHBIIIEHHUE MOJIBHOTO
kodd¢urmenTa nmornomenus u cocrasiset 2800, 2050, 1650, 1100 coOoTBETCTBEHHO.
Onpenenure Ui KaKJ0r0O MOMEHTA BPEMEHU CTETIEHb [TPEBPALIEHUS STUILMKIONEHTaIUeHa
B €r0 IMMEp, €CIIU MOCIEeAHUN npo3padeH 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. IIporyckanue BOAHOTO pacTBopa (hymapara HaTpus ripu A = 250 am u 25 °C cocraBiseT
19,2 % nuis 5-10—4 monw/n pacTBOpa B KIOBETE TONIIHHON | cM. BhuncinTe onTHYECKYIO
IUIOTHOCTD U MOJISIPHBIN KO3 PUIIUEHT MOTIOMIECHUS.

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

18. Iy psina IMHEHHBIX TOJUIUKIMYECKIX apOMAaTHYECKUX YIIIEBOIOPOI0B 001IeH
dopmyiel CnHo,5n+3 (roe n = 14, 18, 22) B 351eKTPOHHBIX CHIEKTpax MOTJIOUIEHUS] UMEIOTCS
MakcuMymbl iorsouierus npu 380 uMm (e ~ 7900 ), 480 um (g ~ 11000 ) u 580 um (¢ ~ 12600
). CooTHecuTe JaHHbBIE CIIEKTPOB C POpMyTaMH KUCIOT.

19. DneKTpOHHBIE CIIEKTPHI MOTIOUICHNS 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 kuciaotr 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 u3MeHEeHHUs B JJIEKTPOHHOM CHEKTPE MOTJIOLIEHUS IIUKIONPONAaHOHA CIeIyeT
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 BeliecTBy NpHHAIICIKUT KaXKIbIH CIICKTP?

23. B kakom pactBopurene, CCls nmm CH3CN, 6osblie BEpOSTHOCTb 3aperuCTpUpPOBAThH
TOHKYIO KOJIEOATENbHYIO CTPYKTYpPY 3JEKTPOHHOIO IEpeX0/a PacTBOPEHHOI'O COEIMHEHUs?
ITouemy?

24. MOXHO M OTJIWYUTH METOJAaMH ONTHYECKOM CIIEKTPOCKONHMM BHYTPHU- H
MEXMOJIEKYJISIPHYIO  BOJOPOJHYK  CBA3b?  ApPryMEHTUPYHTE OTBET KOHKPETHBIMU
[IpUMepamu.

25. Omnpenenute KOHCTAHTY KETOEHOJBHOM TayTOMEpHUHM aleTHJIAIleTOHa MAJs PacTBOPOB
BEIIIECTBA B I'€KCaHe, 3TAHOJIE U BOJE, €CIIM B YKa3aHHON 00JaCTH MOJIAPHBIN KOA(PPHUIIMEHT
noriouieHuss paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBSICHUTE, NOTyYEHHBIE
pesynbpTaTel. CH3COCH2COCH3 < CH3C(OH)=CHCOCH3 keto-popma eHonbHas dhopma
Amaxkc 275 um (e ~ 100) Amaxc 270 M (g ~12000)

26.B snextponHoM criektpe mororienus okucu Mesutuina CHsCOCH=C(CHas)2 (B renrane)
B obsactu oT 200 ot 400 HM MMEIOTCS JIBE MOJIOCHI TIOTJIOMIEHUS ¢ MAaKCUMyMaMu TIpH A =
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230 am u A = 327 HM, 00yCIOBJIEHHBIE COOTBETCTBEHHO T—>T* W Nn—7* mepexomamu.
OObsicHUTEe, KaKue W3MEHEHHUS TPOM30MIYT B CIEKTpPE IMOCIIe 3aMEHBI renrtaHa Ha Oolee
HOJISIPHBIA PACTBOPUTEITH.

27.Kakue xapakTepHble HW3MEHEHMs MPOU30OUIYT B AJIEKTPOHHOM CIEKTpE MOIJIOMIECHHUS
allETOYKCYCHOT'O 3(pupa Mociie 3aMEHbl PaCTBOPUTENISA: FeKCaHa Ha BOAY?

28 .Kakue m3meHeHUs npou3ouayT B YD-CIeKTpe HUKIONEHTaHOHA IOC]e ero 00paboTKu
JTUTUHRATIOMUHUUTUIPUAOM?

29.KakoMy wu3 HemnpenenbHbIX H30MepHbIX cnupToB CeHsO mpHHAANEKUT AIIEKTPOHHBIN
CIeKTp  MOMJIOIIEHUS ¢  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)CH,C=CH 5)CH;=CHC(CHs)(OH)C=CH

AMP-cnekmpockonus
o .1 13
1. Kakue U3 NpuBEACHHBIX HIKE siAep HE 00JIajaloT MarHUTHBIMU cBoiicTBamu: 1) °C ; 2)
F;3)12C; 4)3p ; 5) N ; 6) *°0.
2. YUTOo TakOo€ XUMUYECKUN CABUT U KAKOBBI IPUYUHBI €TI0 MOSBICHUS?

3. KakoMy u3 TpuxiiopripornanoB npuHamiexut crektp IIMP, conepxauii nBa cunrnera?

4. Onpenenure cTpykTypy yriaeogopoaa CgHis , cnexktp [IMP koToporo cocrtout u3 tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOMIeHUeM rtommaaei 3:3:1.

5. Coenunenue ¢ Opyrro-dopmynoit C4HoON umeer B criektpe [IMP Tpu cunriera paBHou
WHTEHCUBHOCTH. Yxkaxute BO3MOXKHOE CTpOCHHE COCTUHEHUSI.
6. Cnoxubiii 3¢pup CsHeO2Cl2 maer B cnekrpe IIMP creayromue curaaisl (8, m.a.): 1,25
(rpunuier); 4,35 (xBagpymier); 5,95 (CHHIVIET); COOTHOIIEHHWE WHTEHCHUBHOCTEH CUTHAJIOB
3:2:1. Ykaxure bopmyny BEILECTBA.
7. Kakoii Bug umeer crektp [IMP a3zo06ucuzoOyrtupoHuTpuiia, CTpyKTypHas Gdopmyia
koToporo NC(CH3).CN=NC(CH3)2CN?

8. VYKaxuTe 4YNCIO M XapaKkTep pEe30HAHCHbIX CUTrHanoB B cnekrtpe I[IMP  2.2.4-
TPUMETHIIIIEHTAHA.

9.CKONBbKO CUTHAJIOB M C KAKUM COOTHOIIIEHHEM WHTEHCHUBHOCTEH conepkuT crektp [IMP 4-
METHJIIEHTaHOH-2-0J1a-4?

10. B cmekrpe IIMP cmecu ramorennpousBoanbix CoH2Cls u CoH2Brs umerorcs ssa
OJIMHAKOBBIX [0 MHTEHCUBHOCTHU cuHTIIeTa. KakoBbl BO3MOXKHBIE CTPYKTYPhl KOMIIOHEHTOB ?

11. KakoBa ctpykrypa yrieBonopona CsHa, ciektpe [IMP koTOoporo umeercst oniuH cursan ?

12. CKOIBKO CUTHAJIOB M C KAKMM COOTHOLIEHUEM MHTEHCUBHOCTEHN coaepkut cnektp [IMP
2-metunOyTaHoHa-3.

13. VYkaxure 4KMCIO CUTHAJIOB, XapaKTEp pacCILEIIEHHUs] CUTHAJIOB U MX MHTEHCUBHOCTH B
CIIEKTpe IIMP METHJIOBOT'O aupa 2-MeTUINPONaHOBOI KHUCJIOTBL.
14. Coenunenune CsHiz conmepxut B cnektpe [IMP enunctBennsiit curnan npu 0,82 m.n.
Onpenenure CTpOSHUE BEILECTBA.

15. Ilpenackaxure xapakrep IIMP-cmekTpa 3TwioBOro cmnupra ¢ J00aBKaMH KHCIIOTHI.
16. Kakue xapakTepHble pa3iauyusi MOXHO oxuaarb B I[IMP-cnekTpe mnsg ciemyromux
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coenunennii:(CHz)2CHCOOCH3, CH3COOCH(CHz)2 u HCOOC(CHz)3
17. CKOJIBKO CUTHAQJIOB U C KAKUM COOTHOILIEHUEM MHTEHCUBHOCTEN cofepxut cuekrp [IMP
A-METHIITICHTAHOH-2-0J1a-4: (CH3)2C(OH)CH2COCH3 ?
18. YrneBomopony CgHio cootBercTByeT cniektp [IMP, coneprkammii aBa CUHTIETa TIpH O
2,1 u 7,2 M.11. C COOTHOILIIEHHUEM UHTEHCUBHOCTEM 3:2. Y CTaHOBUTE CTPOEHUS BEIIECTBA.

19. Apomatuueckuii yrieBomopon CgHio umeer cnenyrommii criektp I[IMP (o, m.a.) : 1,15
(Tpunuier); 2,8 (kBaxpymier); 7,15 (yIMpeHHBIH CHHIJIET); COOTHOIIEHWE MHTEHCUBHOCTEN
CUTHAJIOB 3:2:5. VYcranoBure CTPYKTYpY BEILIECTBA.
20. Coemunenne CsHi» conmepxut B cnektpe [IMP eguncrBennbiii curnan npu 0,82 ..
Onpenenure CTpOSHUE BEILIECTBA.

21. Yem ommuaroTcs cnektpel [IMP  aneToHmTpuia W XJIOpaneTOHUTpHIIA?
Macc-cnekmpomempusi

1. OOBsicHUTE, KAK MOKHO OIPEIECIIUTh MOJCKYISIPHYIO MacCy XUMHUECKOTO COSTMHEHHUS T10
IO MaccC-CIIEKTPY.

2. OOBsICHHTE, MOXKET JI Macc-criekTpomeTp orimunth nousl CoHs™ u CHO™ apyr ot apyra,
€CIIi OH CIIOCOOCH aHAIM3UPOBATh MOHBI KOTOPBIE OTJIMYAIOTCS MO 3HAYCHHWSIM mM/Z Ha
1:50000.

3. M3BectHO Tpu wH30Mepa STWINHPUANHA. B Macc-criekTpe Kakaoro U3 HU30MEpOB
HAOMIOIaeTCsl MUK C MAaccOBbIM uuciaoM 92. JlaHHBI THUK COOTBETCTBYET CIEAYIOIIUM
MOHAM. YKaXuTe, B MAacC-CHEKTpE KaKoro M3 TpeX H30MEpPOB HSTHINHUPUIAMHA THUK C
MacCOBBIM YHCIIOM 92 OyneT uMeTh HauOOoJIbIIYI0 MHTEeHCUBHOCTH? [Touemy?

4. Macc-criekTp npornaHoja UMeeT cieayoomuil 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 M30MEPHBIX CIIUPTOB

OH npuHaAnexuT? OO0bsICHUTE TYyTH 00pPa30BaHMsI OCHOBHBIX OCKOJIOYHBIX HOHOB.
Kombunuposannule 30auu.

1. Uro Takoe CTPYKTYpHO-TPYIIIOBOW aHAJIM3 M Ha KaKUX TEOPETHUECKHUX IPECTABICHUSIX
OH Oa3upyercs

2. C nomouipl0 Kakoro THIA CIEKTpa MOKHO OJIHO3HAYHO MPUIMCATh BELIECTBY OAHY U3
cTpykTyp npuBoaumMbix Hike nzomepoB. CH>=CHCH=CHCH=CH: u CH,=CH(CH2)sC=CH

3. Hcnonb3oBaHWe KakUX CIEKTPOB MOMJIOMIEHUS (KoJeOaTeabHBIX WM 3JIEKTPOHHBIX)
HauOonee  mpueMieMO  JUIs  Pa3IM4YeHus  CIeAyIIUX  [ap  COeAMHEHHIl:
a) XJIOpOEH30:1 U N-OpOoMTOITYOIT; 0) N-PTUIGEHONT U 2-PEeHUIITAHON?

4. C INOMOIIBIO KaKUX CICKTPOB MPOHIC Pa3IMYUTL CJICAYIONIUEC COCAUHCHUA ! a)
CH3CH2C=CH, CH3C=CCHz u CegHsC=CCe¢Hs. 6) CH3CH2CH,CH,CI, (CHz)3CCHCI,
(CH3)2CHCH2CI u  (CH3)3CCl. B) CH3CH=CHCOCH: wu CH>=CHCH2COCH3
r)CHsC=CCH(CHz)> u  CH3CH2C=CCH2CH3

1) CHz=CHCH=CHCH=CH2 n CH2=CH(CH2)sC=CH ¢) CH=C(CH3)s, CH3C=CCH,CHs u
CH=CCH(CHs), %) CH:COOCH2CH3 1 CHsCH,COOCH:s.
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8.4. Ilpumepsbl BONPOCOB /IJIsi KOHTPOJbHBIX PadoT.

=

KonTpoubsnas padora Nel
I
OxapakTepu3yiTe JEKTPOMarHuTHOE U3JIyuyeHUE, UIMHA BOJIHBI KOTOPOIO paBHa
5x10°® cwm.
Onenure BpeMs KU3HU BO3OYKICHHOTO COCTOSIHUSA M KOHCTAHTY CKOPOCTH 0OMeHa,
ecsd B Y@ criekTpe pa3pelaroTcs 1BE JMHUH, OTIINYHBIE 110 JUIMHE BOJIHBI Ha 50 cM.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXAY ABYMs 4acTHIIA, €ciii B cuekTpe SIMP
HaOJr0aeTCsl O/1HA JIMHUA (pealbHOE pa3IMuue JIMHUHM Ipyr oT Apyra cocrasiser 50
I'y)
I
OxapakTepu3yiTe JEKTPOMarHuTHOE U3JIy4YEHUE, SHEPTUs KOTOPOro paBHa 5.8
KKaJI/MOJIb.
Omnennre Bpems )KU3HU BO3OYKICHHOTO COCTOSIHHS M KOHCTAaHTY CKOPOCTH 0OOMEHa, eCITi
B UK criekTpe paspeinaroTcs ABe JMHUH, OTJIMYHbIE [0 BOJIHOBOMY YMCIy Ha 2,5 cM™,
OneHuTe KOHCTAaHTY CKOPOCTH OOMEeHa MEXKIy ABYMsI YacTHIla, eciu B criekrpe SIMP
HaOJr01aeTcsl 0/1Ha JIMHUA (pealbHOe pa3iuyie JIMHUH Ipyr oT Apyra coctasister 200
[')
Il
OxapakTepu3yiiTe HIeKTPOMArHUTHOE U3TydeHHe, 9acTOTa KOToporo papHa 6x10%7 ¢2.
Onenure BpeMs KU3HU BO30YKIEHHOIO COCTOSIHHS U KOHCTAHTY CKOPOCTH OOMeHa, eCliu
B SIMP crniektpe pasperiatorcst 1Be JIMHUU, OTINYHbIE Ha 3,5 T'1.
OrneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXy ABYMS 4acTHLa, eciau B cnektpe MK
Ha0JII0/1aeTCsl OJHA JIMHUS (pealIbHOE pa3Iuuue JIMHUNA JPYT OT Jpyra COCTABIISET
6.6x107 cm)
Y
OxapakTepu3yiTe JIeKTPOMarHuTHOE U3JTy4Y€HUE, BOJTHOBOE YHCIO KOTOPOTO PaBHO
5x10% cmL,
OnenuTte BpeMs KU3HU BO30YKIE€HHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B YO criekTpe pa3pelnaroTcs ABe TMHUH, OTJIMYHbIe Ha 1.2 cM™,
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXKAy ABYMsI YacTHIa, eciiu B cektpe SIMP
HaOJIr01aeTcsl 0/1Ha JIMHUS (pealbHOe pa3Inyie JIMHUHM Ipyr oT Apyra coctasiser 200
I'm)
Y
OxapakTepusyiiTe 31eKTPOMArHUTHOE M3TydeHte, JUTMHA BOJHBI KOTOPOTo paBHa 5x1072
CM.
OnenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTAHTY CKOPOCTH 0OMEeHa, ecliu
B JIMP crniektpe pa3pemarorcs 1€ JIMHUU, OTIAMYHbIE Ha 1,5 T'm.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMs YacTHIla, eciu B criektpe MK
HaOMIOaeTCs OHA MUHUA (peanbHOe pasIuuKe IHHUH APYT OT Apyra cocTapiser 6x 102
¢
Yl
OxapakTepu3yiiTe >1eKTPOMArHUTHOE H3TydeHHe, YJHEPIUs KOTOporo pasHa 4x107?
KKaJI/MOJIb.
OuenuTte BpeMs KU3HU BO30YKI€HHOTO COCTOSIHHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B UK criekTpe paspenaroTcs ABe IMHUH, OTIHYHbIE HA 5 cM ™,
OneHuTe KOHCTAaHTY CKOPOCTH OOMEeHa MEXKAy ABYMsI YacTHIa, eciu B criekTpe SIMP
HaOJro1aeTcst 0/1Ha JIMHUS (pealbHOE pa3Iuyie JMHUHM Ipyr oT aApyra cocrasiser 300
I')
Yl

OxapaKTepH3yiiTe HIeKTPOMarHUTHOE U3Ty4eHHe, 9acTOTa KOToporo papHa 9x10% ¢,
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Onenure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHMSL U KOHCTAHTY CKOPOCTH OOMEHa, eClin
B SIMP crniektpe paspermiarorcst 1€ JIMHUU, OTIMYHbIE Ha 2,5 T'1I.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXy ABYMS 4acTHLa, eciau B cnektpe MK
Ha0JII01aeTCsl OJHA JIMHUS (pealIbHOE pa3Iuiue JIMHUNA JPYr OT Jpyra COCTABIISAET
3.3x107 cm)

Yl
OxapakTepu3yiTe NEKTPOMarHuTHOE U3JIy4E€HUE, BOJTHOBOE YHCIO KOTOPOrO PaBHO
5x10° em™,
Onenure BpeMs KU3HU BO30YKIEHHOIO COCTOSIHUA U KOHCTAaHTY CKOPOCTH 0OMEHa, eCin
B Y@ crieKTpe pa3peliatoTcs Be JMHUM, OTJIMYHbIE 110 JJIMHE BOJIHBI Ha 25 cM.
OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MKy ABYMS YacTHIlA, €cliu B criekTpe SAMP
HA0JII01aeTCsl OJHA JIMHUS (pealIbHOE pa3iIuuue JIMHUK ApPYT oT Apyra cocrasiseT 50 ')

IX
OxapaKTepusyiiTe 2eKTPOMArHUTHOE U3JTydeHHe, JUIMHA BOIHbBI KOTOPOro paBHa 5x107®
CM.
Onenure BpeMs KU3HU BO30YKIEHHOIO COCTOSIHUSA U KOHCTAHTY CKOPOCTH 0OMEHa, €Cliu
B JIMP crniektpe pa3pemiarorcs 1Be TMHUM, oTauuHble Ha 10,0 I'm.
OrneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXy ABYMS YacTHLa, eciau B cnektpe MK
Ha0JII01aeTCsl OJJHA JIMHUS (pealIbHOE pazniKe JMHUNA Jpyr OT JIpyra cocTtasisieT 20 cm)

X
OxapakTepu3yiiTe 31eKTPOMarHUTHOE M3IydeHHe, YHEPrUs KOTOporo pasHa 4x10°
9pr/MOJIb.
OrneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS M KOHCTaHTY CKOPOCTH 0OMEHa, eClii
B UK cnektpe paspemiaroTcst ABE JIMHUH, OTIIMYHBIE TIO JITTUHE BOJTHBI HA 15 cM.
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHa MEXy ABYMS 4acTHIIa, eciu B cektpe AMP
Ha0JII0/1aeTCsl OJJHA TMHUS (pealibHOE pa3iIuuue JIMHUN ApPYT oT Apyra cocrasiuseT 200
I'n)

Xl
OxapakTepu3yiiTe 31eKTPOMArHUTHOE M3IydeHHe, SHEPIUs KOTOPOro paBHa 4x10°
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS U KOHCTAaHTY CKOPOCTH 0OOMEHa, eClTi
B YO criekTpe He pa3peliaroTcs JBe JIMHUU, OTIIMYHBIE 110 JUTMHE BOJIHBI Ha 30 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHA MEXy ABYMS 4acTHIIa, eciu B cektpe AMP
HaOJII0/IAI0TCS JABE JIMHUM (peallbHOE pa3Iuiue JIMHUN ApPYT oT Apyra cocrasiseT 50 ')

X1l

OxapakTepu3yiTe NEKTPOMarHuTHOE U3JIyUYEHUE, SHEPTUs KOTOPOro pasHa 6.8
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKICHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OMEHa, eClTi
B UK criekTpe paspemaroTcs ABe IMHHUH, OTIMYHBIE 0 BOTHOBOMY unciy Ha 1,5 cm™.,
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHA MEXy ABYMS YacTHIIA, eciu B cektpe AMP
HaOJI0/1aeTCs OJJHA TMHUS (pealibHOE pa3Iuune JIMHUN APYT oT Apyra cocrasiuseT 200
I')

Kourpoabnas padora Ne 2.

2.1.

OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINTE CXEMBI (PparMeHTaIlii, OCHOBHBIC HOHBI M X
Macchl) 3,3-TMMeTUII-TeKCaHa.
OxapakTepu3yiTe Macc-CleKTp (OMUIIMTE CXeMbl ()parMEeHTaI1, OCHOBHbBIE HOHBI U UX
macchbl) N-meTunaMuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
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Kak Oyzner Beiriaaets Y@ crekTp ABYX CTPYKTYp, HaXOSAIIUXCS B PABHOBECUH, €CIIU MX
pasziuuune 1o JUIMHE BOJIHBI cocTaBiigeT 30 ¢M, a BpeMs )KM3HU [EPEXOJHOTO COCTOSTHUS —
106 c.

2.2.
OxapakTepu3yiTe Macc-CleKTp (OMUIIMTE CXeMbl ()parMeHTaI1, OCHOBHbBIE HOHBI U UX
Macchl) 3-meTmi-1-penun-nenrana.
OxapakTepu3yiTe Macc-CleKTp (OMUIIMTE CXeMbl (PparMeHTaI1, OCHOBHbBIE HOHBI U UX
Macchl) 3-MeTHI-0yTaHoJIa.
Kak O6yzner Beiriaaets nosocsl B K ciekTpe AByX CTPYKTYp, HAXOAALIMXCS B
pPaBHOBECHUHM, €CIIM UX pa3jIMuue 10 JUIMHE BOJIHBI cocTaBiisgeT 50 HAHOMETpPOB, a
KOHCTaHTa CKOpocTH paBHoBecus — 107 ¢L,

2.3.
OxapakTepu3yiTe Macc-CleKTp (OMUIIMTE CXeMbl (PparMEeHTaI1, OCHOBHbBIE HOHBI U UX
Macchl) 3,4-TUMETHII-TeKCeHA-2.
OxapakTepu3yiTe Macc-CleKTp (OMUIIMTE CXeMbl (hparMeHTal[1, OCHOBHbBIE HOHBI M UX
Macchl) METHIIOBOTO 3(hupa MpOnaHOBOH KUCIOTHI.
Kak O6yzner Beiriaaets SIMP cniekTp AByX CTPYKTYp, HAXOJISALIMXCSl B PABHOBECHH, €CIIH
ux pasimaue 50 [, a Bpems )Ku3HHE epexogHoro cocrosaus — 107 .

2.4,
OxapakTepu3yiTe Macc-CrieKTp (OMUIINTE CXeMbI ()parMEeHTAIH, OCHOBHBIE HOHBI H UX
Macchl) 3,4-TuMeTHII-TICHTaHoIA.
OxapakTepu3yiTe Macc-CrieKTp (OIMUIINTE CXeMBbI ()parMEeHTAIH, OCHOBHBIE HOHBI H UX
Macchl) 2-MeTHII- OyTaHas.
Kak Oyzner Beiriisanets SIMP ciekTp AByX CTPYKTYp, HAXOISIIMXCSI B PABHOBECHH, €CIIH
X pazmuune coctapiser 70 ', a koHcTaHTa ckopocTu paBHOBecus - 10° c.

2.5.
OxapakTepu3yiTe Macc-CreKTp (ONMUIINTE CXeMbl (hparMEeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) PeHUIT-YKCYCHON KHCIIOTHI.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbl (PparMeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) 4-MeTHII-IIEHTaHTHOA.
Kak Oyzner Beirnaaets YO criekTp ABYX CTPYKTYp, HaXOASIIUXCS B PABHOBECHUH, €CIIH UX
pasnuuue 1o JUIMHE BOJIHBI cocTaBisieT 30 HAHOMETPOB, a BpeMsl JKU3HH NEPEXOAHOTO
cocrosiHus — 0.1 c.

2.6.
OxapakTepu3yiTe Macc-CreKTp (OMUIIMTE CXeMbl (PparMeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) 24-TuMeTHII-TIeHTaHaIs.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl ()parMEeHTAIH1, OCHOBHbIE HOHBI U UX
Macchl) 4-MeTHII- TOTyoJIa.
Kak 6yzner Beiraaers UK ciekTp ABYX CTPYKTYp, HAXOASAILIUXCS B PABHOBECHH, €CIIH UX
paszinuure 1o JUIMHE BOJIHBI cocTaBisgeT 60 cM, a BpeMsl )KM3HU MEePEeX0JHOTO COCTOSHUS —
10%c.

2.7.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl (PparMEeHTAI[H, OCHOBHbBIE HOHBI M UX
Macchl) 3,4-TuMeTHII-TeKCaHTHOA.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl (PparMeHTAI[H, OCHOBHbBIE HOHBI M UX
Macchl) 2-MeTHJI- OyTaHOBOM KHCIOTHI.
Kak Oyzner Beiriaaets Y@ criekTp ABYX CTPYKTYP, HAXOASIINXCS B PABHOBECUH, €CIIU UX
pasziunuure 1o sHepruu coctabisgeT 30 Kkall, a BpeMs KHU3HU IePEXOJHOTO COCTOSHUS —
10%¢.

2.8.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMBbI (hparMeHTAI[H, OCHOBHBIC HOHBI M UX
Macchl) 2,5-TUMeTUII-TeKCHHa-3.
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2. OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbl (PparMeHTAIlMH, OCHOBHBIC HOHBI U UX
Macchl) BTOP-OyTHII-OeH30171a.
3. Kak O6yner Boiruianets Y@ criekTp IByX CTPYKTYp, HAXOSIIUXCS B paBHOBECUH, €CIIH UX
pasmuune 100 I, a BpeMs KOHCTaHTa CKOpPOCTH o6MeHHOro paBHoBecus — 0.1 ¢,
2.9.
1. OxapakrepusyiiTe Macc-CIeKTp (OMHIIUTE CXEeMbI (PparMeHTaIlui, OCHOBHBIC MOHBI M UX
Macchl) 3,4-TuMeTHuiI-TeKcaHaMUHa-2.
2. OxapaxTepu3yiTe Macc-CleKTp (OMUIINTE CXeMbI ()parMeHTAI[H, OCHOBHBIC HOHBI H UX
Macchl) 2,4, TMMETHIT TIeHTaHOHa-3.
3. Kaxk Oyner Boirmsinets MK criekTp IByX CTPYKTYp, HAXOJSAIINXCSA B PABHOBECHH, €CIIH UX
pasmuume cocTapiseT 30 MY, a BpeMs KU3HH MepexoaHoro coctosuust — 1072 c.
2.10.
1. Oxapakrtepu3syiiTe Macc-CieKTp (OMUIIUTE CXEMBbI (pparMeHTaluu, OCHOBHbIC HOHBI U UX
Mmacchl) 3,4-TuMeTHII-TeKcaHa.
2. OxapakTepu3yiTe Macc-CleKTp (OMMIIMTE CXEMBbI (hparMeHTaM1, OCHOBHBIE HOHBI 1 UX
macchl) N-metunamuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
3. Kak 6yner Boirianets SIMP cniekTp IByX CTPYKTYp, HAXOZSIIUXCS B PaBHOBECUH, €CIIH
UX pa3JIM4YMe 110 4acToTe cocrasiiAeT 75 ', a Bpems )KU3HU [IEPEXOJHOTO COCTOSHUS —
0.01 c.

Kontpoabnas padora Ne3

Ne |
1. PaccunTaiite OTHOCHTENBHOE COJIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMecH JIBYX COeMHEHHH 110 JaHHBIM criekTpos SIMP 1H.
Cwmech m3o-niporanonia (p = 0.8 r/mi) u ykeycHoi kucaotsl (p = 1.06 r/mi).

XuUM.cIBHUT (G, M.]T.) MynwstumietHocts (I, ') | OTH-Has HHTEHCHBHOCTH
1.20 Hyb6ner (6.7 I'm) 36

2.01 CuHrIeT 36

3.70 I'enter 6

10.5 Y1MpeHHbI CUHTIIET 18

2. TIpencrasbTe U 06bacHuTe criektp IMP *H 1,3-nuxsopnenranona-3 (IpuMepHbie
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOI'O B3aUMOJIEHCTBHS, MYJIbTUILIETHOCTb,
OTHOCHTEJIbHAS! HHTEHCUBHOCTB ).

Ne 1l
1. PaccunraiiTe OTHOCUTEIBHOE CO/IEpP/KaHIE KOMIIOHEHT (MOJIbHOE, BECOBOE, 0OBEMHOE) B
CMECH JIBYX COCIMHEHUH M0 JaHHBIM CrieKTpoB SAMP H.
Cwmech 9tanona (p = 0.8 r/mi) u 2-meTun-nponanoBoit kucaotsl (p = 1.1 r/m).

XuMm.casur (G, M.11.) MynpetumietsocTs (I, ['n) | OTH-Has HHTEHCHBHOCTh
1.00 Hy6uner (6.8 I'm) 36

1.20 Tpunner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Kaapter (6.7 I'nn) 24

10.5 Y1peHHbI CUHTIIET 18

2. TIpencrasbTe u 06bacHnTe ciiektp AIMP *H 1,1-muxnop6yranona-3 (mpuMepHbie
XUMHUYECKHE CABUTH U KOHCTAHThI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTB,
OTHOCHUTEJIbHASl UHTEHCUBHOCTH ).

Ne 111
1. PaccunraiiTe OTHOCHTENILHOE COIepKaHNUE KOMITOHEHT (MOJILHOE, BECOBOE, 00BEMHOE) B
cMecH JIBYX COeMHEHHiA 110 JaHHbIM crekTpoB IMP 1H.
Cwmech H-tiponanona (p = 0.8 r/Mi1) u MypaBbUHHON KUCIOTH (p = 1.1 r/™Mi).
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XuM.cIBUT (G, M.JI.) MynprumietHocts (I, ') | OTH-Has HHTEHCUBHOCTD
0.87 Tpumner (6.7 T'n) 36
1.25 Cekcrer (6.7 I'r) 24
2.15 Cunruer 24
3.35 Tpuruter (6.7 ') 24
10.5 Y1IMpEeHHBIH CUHTIIET 20

2. TIpencrasbTe u 06bsicHuTe criektp SIMP 'H 1-x110p-2-MeTHnOyTanona-2 (IpuMepHbIe
XUMHUYECKHUE CBUTH U KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMO/ICHCTBUS, MYIbTHILIETHOCTb,
OTHOCHUTEIIbHASl UHTEHCUBHOCTD ).

Ne I'Y
1. PaccunraiiTe OTHOCUTENIHHOE COIEPKaHNE KOMITIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeMHEHHiA 110 JTaHHbIM crextpoB SIMP 1H.
Cwmech 1-6pom-miporanona (p = 1.8 r/min) u 1,2-nubpom-nipornana (p = 2.1 r/mi).

Xum.casur (G, M.J1.) Mynpstumietnocts (I, ') | OTH-Has HHTEHCUBHOCTH
0.87 Tpumner (6.61') 36

1.20 Cekcrer (6.6 ') 24

1.25 JHyo6uer (6.8 I'm) 18

2.15 Tpuruter (6.6 ') 24

2.25 Cexkcrer (6.8 I'mr) 12

2.40 Hyo6uer (6.8 I'm) 6

10.5 YupeHHblid CUHTIIET 18

2. TIpencrabTe u 06baAcHuTE ciektp IMP *H 2-x1op-2-metun-6yranona-3 (mpuMepHbie
XUMHUYECKHE CABUTY U KOHCTAHThI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTD,
OTHOCHTEJIbHASI HHTEHCHBHOCTB ).

NeY
1. Paccunraiite OTHOCHTENBHOE CO/IepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMeCH JIBYX COeJMHEHHH 110 JaHHBIM criekTpos SIMP 1H.
Cwmech m3o-niporanona (p = 0.8 r/mi) u ykcycHoi kucaotsl (p = 1.06 r/m).

Xum.caBur (G, M.J1.)

MynpstumiersocTts (I, ')

OtH-Hasg UHTCHCUBHOCTh

1.20 Hyo6uer (6.7 I'm) 36
2.01 Cunrner 36
3.70 l'eniter 6

10.5 Y1peHHbI CUHTIIET 18

2. TlpencrasbTe U 06baAcHuTE criektp AMP *H 2-xn0p-3,3-1uMeTun-1-HuTponeHTana

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

1. PaccunraiiTe OTHOCHTENILHOE CO/IepKaHNUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeJMHEHHI 110 JaHHBIM criekTpoB IMP 1H.

Ne Yl

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

XuM.caBur (G, M.JI.)

Mynptumiersocts (I, I')

OTH-Has1 UHTEHCUBHOCThH

1.00 Hy6uner (6.8 I'm) 36
1.20 Tpuruter (6.7 ') 36
2.55 I'enret (6.8 I'mn) 6

3.40 Kgaprer (6.7 ') 24
10.5 YIupeHHbI CUHTIIET 18
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2. Tlpencrasbre U 06bacuuTe crektp IMP *H 1-mutpo -3,3,4-TpuMeTni-rexcanona-4
(TprMepHBIE XUMUYECKUE CABUTH M KOHCTAHTHI CIMH-CITMHOBOTO B3aWMOJICHCTBHS,
MYJIBTHUIIIIETHOCTh, OTHOCUTEIbHASI HHTEHCUBHOCTB ).

11.4

. Bonipochbl K 3K3aMeHY

I-b1e BOOpoOChI (TeopeTHYeCcKHe)

1. Ilpupoga  SIEKTPOMArHUTHOTO  M3JIy4EHUs.  DHEPreTH4YecKHe  XapaKTepPUCTHKH,
COOTBETCTBYIOIIME PA3JINYHBIM BUJAM U3JTYUECHHUS.

2. Pa3znuuHble BUBI IEPEXO0B B aTOMaX U MOJIEKYIIaX.

3. XUMHYECKHE TPOLECCH], BIUAIOUINE HA E€CTECTBEHHYIO WIUPUHY CHEKTPaIbHOH JIMHHH.
BnusiHue Ha Hee PaBHOBECHBIX XMMHYECKHUX IIPOLIECCOB.

4. OCHOBBI U CYTb METO/IA (POTOIIEKTPOHHOM CIIEKTPOCKOIHUU.

5. CyTb U OCHOBBI METO/I0B aTOMHOI SMUCCHOHHOM CIIEKTPOCKOIHH.

6. CBs3b KPUBBIX NOTECHIIMATHHON SHEPTHH MOJIEKYJI C SJIEKTPOHHBIMHU CIIEKTPaMH.

7. Cnekrtpockonusi B yIbTpaduOJETOBOM M BUAMMOM 007acTH  3JIEKTPOMArHUTHOTO
n3iydeHus. lIpumenenne 3J1eKTpOHHON CIIEKTPOCKOIIUH.

8. Cnekrpockonuss B HH(ppakpacHOH oOnactu. ['apMoHnMYeckMe W aHrapMOHHMYECKHE
KoJIe0aHus.

9. XapakrepuctuuHoctb HWK-cnekTpockonuu il pa3IiMYHbIX KJIACCOB  OPraHMYECKHX
COCIUHCHUM.

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

11. [lpuMeHeHHe MAacC-CIEKTPOCKONUU Uil MJCHTU(DUKALUM XUMHYECKHUX  MOJEKYI.
XapaKkTepUCTUYHOCTh MacCc-CIEKTPOB JUIsl pa3JIMYHbBIX KJIACCOB OPraHUYECKUX MOJIEKYII.

12. BausiHue U30TONOB Ha XapaKkTep Macc-CIEeKTPOB.

13. OcuoBsl ciekrpockonuu SIMP. Marautabie MoMeHTHI sep. CrimHOBOe uuciio. [lepexombr
B cnektpockonuu SAMP. 3aceneHHOCTh ypOBHEM.

14. OcHoBHBIE TIapaMeTphl B ciiektpockonuu IMP H. Xumudeckuii cBUT, KOHCTAHTBI CITHH-
CIIMHOBOTO B3aMMOJEHCTBHs. VIHTEHCHBHOCTb CHEKTpPalbHbIX JHUHUH. TpeOoBaHus K
CTaHJIapTaM U PACTBOPUTEIISIM.

15. XapakTepuCTUUYHOCTh ~ XMMHUYECKMX  CABUIOB M KOHCTaHT  CIHMH-CIIMHOBOTO
B3auMoieiicTBus B criekTpax AMP 'H. MynsTHIIIETHOCTH CHTHAJIOB.

16. OcHoBHBIe TIapaMeTphl B criektpockonun SIMP C. XapakTepHCTHUHOCT U JHAMA30HbI
XUMHUYECKHUX CIBUI'OB /Il OCHOBHBIX KJIACCOB OpraHMYECKUX coequHeHui. TpebGoBaHus Kk
CTaHJapTaM U PACTBOPUTEISAM.

17. MeTo1b1 aTOMHO-aICOPOITMOHHOTO aHATH3A.

18. MeccbaypoBcKasi ClIEKTPOCKOIUS, OCHOBBI METOIbI, 00JIaCTH IPUMEHEHHUS.

19. SnepHbIii KBaIPYIIOIBHBINA pe30HaHC, Sapa, 06aaronre KBapyrmoIbHEIM MOMEHTOM.

20.

I1-0ii 1 |11-nii Bonpockl pemieHNe KOHKPETHBIX CHEKTPAJIbHBIX 3a/1a4.

1. OOMeHHBIE MPOLIECCH! M IIUPUHA TMHUNA B PA3JIMUHBIX CIIEKTPAX.

2. Pacumdposka UK-cieKTpoB OpraHMYecKiX MOJIEKYIL.

3. PacmmdpoBka Macc-CieKTpOB OPraHUYECKUX MOJIEKYIL..

4. Cxewmbl pacnajia U MPeACTaBIEHUE OCHOBHBIX XapaKTEPUCTHUUHBIX MUKOB B MacC-CIEKTPax
KOHKPETHBIX MOJIEKYJI.

5. Pacumdpoka crekrpos SIMP 'H opraHmueckux MoneKyin.

6. Ilpencrasnenue crekTpoB SIMP *H KOHKPETHBIX OPraHMYeCKHX MOJIEKYIL.
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7. Hcrmonp30BaHUE aqAUTHUBHBIX CXEM JJIS PAcYeTOB XMMHUUYECKHX CIABUTOB B criekTpax SIMP
'H u 13C oprannueckux monekyi.
1 o
8. Mynbptummiernocts B criektpax AMP “H ¢ropcoaepxkammx opraHnuecKux COeTMHCHHH.

BOoo~NoOr~WNE

0.
. KBagpymnonbHble METO/IbI pE30HAHCA B U3YUYEHUE TAJIOUIITPOU3BOIHBIX.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

IIpuiaoxenne Nel.

Bonpochl J1isi CAaMOCTOSATEILHOM Pad0Thl CTYIEHTOB

Cnekrpockonus IMP B HeopraHM4ecKoi XUMHUHU.

BrustHue OBICTPBIX XUMHYECKHUX MPOIECCOB Ha criekTp SIMP.
®ypre-criekrpockonus SIMP.

Penakcanuronnsie npoueccsl B ciekTpockonuu SAMP.
Crekrpockorust IMP B aHH30TpOITHBIX 00pa3iax (TBEpI0e TE0).
Ocobennocty criekrpockonuu IMP 13C.

Hosble npuHIMIBI ¥ IpuMeHeHue cnekrpockonuu SAMP.

MeToapl ABOWHOTO pe30HaHca B crieKTpockonuu SAMP.
Crnexrpockomnusi TP KoOMIIIEKCHBIX COSTMHEHUIA.
Crnekrpockonus JIIP B METaINTIOKOMITKIIECHOM KaTallu3e.

CriekTpanbHble METOABI U3YUYEHUSI KOMIUIEKCOB METAJLIOB.
HerpanunuonHnbsie METOAbI aKTUBALIUU.

HK-criekTpockonus B OpraHM4ecKoi XUMHUH.

KonmuectBenHnble acniekTsl ciekTpockonuu MK.

IIpaBuna or6opa B cnektpockonuu KP

[Tonsipu3aninoHHbIE U JENOISpU3aLMOHHBIE TUHUU B criekTpe KP
Metosbl HOHM3ALMU U BO30YXKIEHUS MOJIEKYIL.
DNeKTPOOTPULIATETLHOCTh U Y D-CIIEKTPOCKOIHS.
Macc-crieKTpoMeTpus B U3Yy4€HUN HU3KOMOJIEKYJISIPHBIX COEMHEHUH.
Oco0eHHOCTH U30TOMHOM Macc-CIIEKTPOMETPHUH.

KpnTepnu OICHUBAHHUA OTBETOB HA 3K3aMCHE:
DK3aMeH Mo AUCHUIIIMHE COCTOUT U3 TPEX YacTeu:

Ha sk3ameHe CTyAeHTy mpeajaraercs OTBETHTh Ha 1 TEOpEeTHYECKHH BOMPOC W PEIIUTh 2
KOHKPETHBIX CIIEKTPAJIbHbBIX 33JJauu.

OrtBeT Ha K&)I(I[BIﬁ BOIIPOC oumera O CHUBACTCA OTACIIBHO. HpI/I BBICTAaBJICHUH OLICHKHU

3a OTBCT YUUTBIBAIOTCA OTBCTHI CTYACHTA HAa JOTTOJHUTCIIBHBIC BOIIPOCHI IPCTIOAaBaATCIIA.

OTI[GJ'H)HaS[ OIICHKA 3a OTBCTHI HA JOMOJIHUTCIIbHBIC BOITPOCHI HE CTABUTCA.

ITokazarenu Kpurepuu

OTBeTHI IO BOIIpOcaMm OuseTa coJiep’KaHue OTBETA COOTBETCTBYET IIOCTABJIEHHOMY BOIIPOCY

PaCKpBIBAOTCA HanOoJIee 3HAYUMEBIC (I)aKTBI, Hay4YHBIC
TIOJIOKCHUA, CO6J'IIO,ZIaeTCSI Jorn4deckas nmocjaeaoBaTCIbHOCTD
B U3JIOKCHUHU MAaTCpUaJia

OTBeTHI Ha 1ONIOJHUTEIBHBIE COJIEp’KaHUE OTBETA COOTBETCTBYET IIOCTABIEHHOMY BOIIPOCY
BOIIPOCHI packpbIBaloTCA HanboJsee 3HaUUMble (PaKThl, HAyYHbIE

ITOJIOXKCHMUA, CO6J'IIOI[E[CTC$I JIOTUYCCKYIO IMMOCJICA0BATCIIbHOCTD
B U3JIOKCHUU MaTCpuall

Onenka «Hey10B/J1E€TBOPUTEIBHO)
¢parMeHTapHOE 3HaHUE MPEIMETA, OTCYTCTBHE YMEHUN M HAaBBIKOB TPUMEHEHHS

METOJIOB M MOXOI0B U3y4aeMOU JTUCIUTIINHBI MIPY PEIICHUH YICOHBIX 3a1a4.
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Ouenka «y10BJeTBOPUTEILHOY

HCCI/ICTCMaTI/I3I/IpOBaHHBIC 3HAHUA Hpe;[MeTa, JaCTUYHO C(l)OpMHpOBaHHBIC YMCHI/IH nu
HaBBIKHM MPUMEHEHHS METOJIOB U TTOIX0/I0B U3y4aeMOM AUCITUIUIMHBI IIPH PEeIICHUN YIeOHBIX
3aJ1a4.

OuneHka «xopouo»

B I1eJI0M, COPMUPOBAHHBIE, HO COAEPIKAIIUE OTIACIbHBIE MPOOEIbI 3HAHUS IIPEIMETa,
YMEHHUE MIPUMEHATh METObI U MOAXObI N3y4aeMOU NUCIMIUIMHBI IPH PEIICHUU YUYSOHBIX U
HpaKTI/I‘IeCKI/IX 3a1a4 ¢ MUHUMAJIBHBIM KOJIMYECTBOM OH_II/I6OK HerI/IHLII/IHI/IaJIBHOI‘O xapaKTepa,
HaJM4KMe HABBIKOB IPUMEHEHHUSI METO/I0B U MOAXOA0B H3y4aeMOW JUCIUTIIMHBI IPU PEIICHU U
y4€OHBIX U IPAKTUYECKUX 3a]1a4.

OneHka «OTJIHUIHO»

c(OpMHPOBAHHBIEC ¥ CUCTEMATU3UPOBAHHBIC 3HAHUS NIPEMETa, CHOPMUPOBAHHBIE
YMEHUS U HaBBIKM MIPUMEHEHHS METOJIOB U TTOJIX0/I0B MU3y4aeMOM JUCIUILIMHBI IPU PEIICHUH
y4€OHBIX U MPAKTUYECKUX 3a]1a4.

Pa3patGorumk:

I.X.H., mpodeccop, A.I'. Ilpoiinakos

[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl aHATUTUYECKOW XUMHH

18 mas 2023 r., mpotokoin Ne 6

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

Hacmoswas npoepamma He modicem Oblmb 60CNpoU38e0ena Hu 8 Kaxkot hopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuuxa npozpammol.
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