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9.

Conepxanue
CTp.

Lenu v 3agauu TUCHUIUIMHBI (MOTYJISA)
Mecto mucuurumnbl (Moayiis) B crpykType OIIOIL.
TpeboBanus K pe3ylbTaTaM OCBOSHUS TUCIUTIIHHBI (MOTYIISI)
O6beM TUCIMIIIHHBI (MOYJIs) U BUIbI y4eOHOH 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 ¥ TeMbI JUCHUILTUAH (MOZYJEH) U BUABI 3aHATUI
[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 YKa3zaHugd 10 OpraHu3alnuu CaMOCTOSITEILHOMN

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 H HH(OPMAIIMOHHBIE
CHCTEMBI

MartepuanbHO-TeXHUYECKOE 00eCredeHNE TUCIIUTUIMHBI (MOTYJIS)

10. OOGpa3oBatenbHbIe TEXHOIOTHH

11. Ouenounsie cpenactna (OC)



|. Ilesin 1 327240 AUCHMIIMHBI:

Heap aucuumauHbl — (QopMHpOBAHME TEOPETHUYECKUX OCHOB, TMPAKTHUYECKUX
BO3MOXKHOCTEH M OTpaHUYCHHM, BAKHEUIINX (PU3HMUECKUX METOJIO0B MCCIIEIOBAHUS, 3HAKOMCTBO
C MX allapaTypHbIM OCHAUIEHWEM U YCIOBHSAMHU IPOBEICHHS dKCIepuMeHTa. JlaTh CTyaeHTam
MIPEACTABICHUE O MNPUHUMIIAX MW MPAKTUYECKOM [PUMEHEHHH OCHOBHBIX, [IHUPOKO
BOCTPEOOBAaHHBIX (DU3UYECKUX METOJOB MCCIeNOBaHUs. JJOCTOMHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpUBaeTCsl KOMIUIEKCHOE MPUMEHEHUE CIEKTPOCKONMMYECKUX W CHEKTPaIbHbIX METOI0B
JUIL YCTAaHOBJIEHHUS  COCTaBa, CTPOEHUS, CTPYKTYpbl OPraHMYECKHX M HEOPraHUYECKUX
coequHeHnil. Kypc COCTOMT M3 TOCIEAOBATEIbHO MW JIOTUYECKH CBSI3aHHBIX Pa3JielioB,
MOCBSIIICHHBIX SICPHO-PU3NICCKUM METOJAM U METOJIaM MOJIEKYJISIPHOM CIIEKTPOCKOITHH.

3agauM JMCUHMIUVIMHBI - B PE3yJIbTaTe M3YYCHHUS JTAHHOTO Kypca CTYIEHTHI JIOJDKHBI:
3HATh TEOPHIO, TIO3BOJISIONIYIO ONMUCHIBATh (DU3MUECKUE SBJIICHUS, KOTOPHIC TIOCTYKWIA OCHOBOU
BO3HUKHOBEHUS (PH3UYECKOTO METO/1a; MPUHITUI U YCTPOUCTBO 000OPYAOBAHUS JIJIsl HAOIIOICHUS
(U3HYECKOTO SIBIICHUS, TapaMeTpbl 00OPYIOBAaHUS W XaPAKTEPUCTUKH KaXKJIOTO W3 METOJIOB,
BO3MOKHOCTH ¥ OTPaHUYCHHS METOJIOB, CITIOCOO MPUTOTOBJICHUS 00pa3IOB JIJIs aHAIN3a, a TAaKKe
MPUMEHEHHE METOJOB K PEIICHUI0 MPAKTHMUECKUX 3a/lad Mo OOIIEeMYy HAIPaBJICHUIO «COCTaB —
CTpPOEHHE — CTPYKTYpa» C IIMPOKUMHU BO3MOKHOCTSIMH HICHTHU(PHUKAIMOHHOTO IOTEHIIMAIA
(kaTajoru, 1uarpaMMbl, 0aHKU JaHHBIX, KOMIIBIOTEPHOE MOJICIIMPOBAHUE).

1. Mecto nucuunimubl B cTpykrype OIIOIL:
2.1. IncuummmHa «Pu3ndeckne MEeTOAbl HCCISAOBAaHU» BKIIFOUEHA B YHCIO 0a30BBIX

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

2.2. [1ng u3y4eHus TaHHOW y4eOHOW AUCIMILTUHBI HEOOXO UMbl 3HAHUS, YMEHUS U
HaBBIKH, OPMUPYEMbIE TTPEAMIECTBYIOMUMH TUCIUTUIMHAMH :

Ne n/nn Kon qucnmnnmnel HanMeHoBaHMe npeecTBYIONMX TUCIUATIIINH
1 b1.0.13 MexaHuka ¥ MOJIEKyIsipHas (pU3HKa
2 b51.0.14 DJEKTPUUECTBO U MAarHETU3M
3 b1.0.15 OnTHKa ¥ CTPOCHHE aTOMa
4 b1,0.16 Oo6mas xumust. XUMHS HEMETAIIIOB.
5 b1.0.17 Merammueckas CBs3b. XUMUS METAJUIOB.
6 51.0.18 AHanuTHuecKas XUMHMs
7 b51.0.19 PU3UKO-XUMHUYECKUE METO/IbI AaHAJIN3A
8 b51.0.20 Oprauyeckasi XUMHSL.
9 51.0.21 Opranuyeckasi XMMHUsl TPOU3BOJHBIX YIIIEBOJOPOOB
10 51.0.30 CtpoeHHe BenecTBa

2.3. OcBoeHHE TUCITUIUIMHBI SBJISCTCS HEOOXOJMMOH OCHOBOH IS TOCIEAYIOMIETO
U3YyYEHHs] JUCHUIUIMH  «AHAIU3 CIOXKHBIX OOBEKTOB», «CIEKTpaJbHBIE METOJbI aHaIH3ay,
«AHaN3 OpraHMYeCKUX COeANHEHUI», «COBpeMEHHbIE METO/IbI UCCIIEIOBAHUS HEOPTaHMYECKIX
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:

[Tponiecc ocBoOeHMs AUCHUIUIMHBI HalpaBiIeH Ha (GOpMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
crnenyromux komnereHnui) B coorserctsur ¢ ®I'OC BO u OI1 BO no janHOMy HarpapieHUIO
04.03.01 «Xumus», mpoduib: Xumus.

Ilepeyenb MJIaHMPYeMbIX Pe3yJIbTATOB 00yYeHHs M0 JUCIHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTEeHIIU

KoMmnerenuus NHaukaTopbl KOMIIETEHIMI PesyabTaThl 00yyeHHs
ITIK-2. Ciocoben [1K-2.2. BeiOupaeT Texauueckue | 3HaTh:  TEOPETUYECKHE  OCHOBBI
BBIOMpATH CPEeICTBA U METOJIbI UCTIBITAHUN | COBPEMEHHBIX (PH3UKO-XMMUYECKUX

TEXHUYECKHUE CPEACTBA
Y METOIbI UCIIBITAHUI
(ucciemoBaHuid) JuIst
pelnreHus
IMOCTaBJIEHHBIX 3a7a4
XUMHYECKOM
HaIpaBJIECHHOCTH

(13 HabOpa UMEIOIIIHUXCS) JJIS
pelIeHUs TOCTABICHHON 3a/1a4H.

I1K-2.3.
[TpoBoaut oTdOD,
UACHTU(PHUKAIUIO
00pa3Ios,
yCTaHaBIIMBAET
HOPMAaTUBHBIC
3HAYECHUS
KOHTPOJIHPYEMBIX
MokazarteJieit.

MCTOAOB HCCIICAOBAaHMI, OCHOBBHI

MaTeMaTH4eCKOM CTaTUCTHUKH
IIPUMCHUTCIIbHO K OLICHKC
IMPaBUJIBHOCTHU u

BOCIIPOM3BOAMMOCTH  PE3YyJIbTaTOB
aHaJlM3a;  MapaMeTpbl  CIEKTPOB
pa3InYHbIX (U3NYECKUX METOJOB
aHaJiu3a U UX  CTPYKTypHO-
CIIEKTPAJIbHBIE B3aMMOCBS3H.

Ymersn: HMHTEPIPETUPOBATH
pe3ynbTaThl  (DPU3MKO-XUMHUYECKUX
METOJI0B UCCIIEI0BaHUs,
I10JI30BaThCSA CIIPaBOYHOU

AJIEKTPOHHOU 0a30¥l JaHHBIX c
[ENbI0 pElIeHUs 3a7aud «COCTaB-
CTPOCHHE — CTPYKTYypay,
MOJITOTOBUTH OTYET O BHIIIOJHEHHOU
pabore

Baaners: OCHOBaMHU  TEXHUKH
BBITIOJIHCHU AL OCHOBHBIX
AQHAIUTUYECKUX  OMepanuii  mpu
perucTtpauu CrICKTPOB PA3JIMYHBIMU
(¢bu3MuecKUMU METOJaMHU  aHaliu3a
HCCIIETyeMBIX BEIICCTB; HaBBIKAMH
KOPHOPaTHBHOTO  MBIIUICHUS U
KOMMYHHKAaTHUBHBIX KOMHeTeHHI/Iﬁ
npu BBITIOJTHEHUH Hay4YHO-
HCCIIEIOBATENILCKOM M HAy4HO-
BCIIOMOTATENIbHOMN
npo¢eCCUOHAITBHON JIEATETHHOCTH.




prHOEMKOCTL AUCHHUIIINHBI COCTABJIACT 3 3aYeTHBIX CAUHHII, 108 4acoB,

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTeCTallMU. JK3aMeH

Y. COAEP/)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leGHLIX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKAACMHUYIECCKHUX YaCoB

Bunpl yueOHOI pabOThL, BKIIIOUaAsi CAMOCTOSITENIbHYIO
paboTy 00ydaroLMXCs U TPYL0EMKOCTb

<
&
o
S
= (B gacax) DopMBbI TEKYLIETO
o = < KOHTPOJIS
5 8 E yCIIEBAEMOCTH;
Nen/m Pasjien IMCIMIITHHBL TeMBI - KoHTakTHas paboTa IIpenojaBaress ¢ o dopma
) = = o
Ol E 00yJarmuMuCs S MIPOMEXKYTOYHOMN
2 3
g 9 arTecTaluu
=
2 Z | (nocemecmpam)
= Tekumn I[pakTHueckue KCP+ O =9
~ (cem.) 3amstus | Komcympranmm g
1 Du3nYeCcKrue METOBI UCCIICIOBAHHSI 5 16 34 16 15 25
HToro yacon 16 34 16 15 25 Ok3ameH 18




4.2 Copep:xaHue pa3/iesioB M TeM AMCHUILIHHBI.
Pa3nesanl m TeMbl JUCHUILINHBI «PH3HYECKHE METOAbI HCCIe10BAHUSD)

M BUIAbI 3aHATHIA

No HaumenoBanue pasjiena JUCIHUTIIMHBI Jlek. | Cem.. | JIab. | KCP | CPC Bcero
3aH. | 3aH. | tKO
/i
L Bge
JCHUC 1 1
2. Knaccugukarus pusnuecKkux METo10B
HCCIIeNOBaHUS, BUIBI B3auMoaercTeus OMMU ¢ 2 5 1 2 7
BEIICCTBOM
3. VYupyroe B3aumoaeiicteue OMMU ¢ BemecTBom
(medenomerpusi, TypOOAMMETPHS, 2 5 9 3 9
pedpakToMeTpus, TOJIIPUMETPHS)
4. W3oTomHas 1 MoJIeKyJIsIpHast Macc-
CHEKTPOMETPHS 10 2 2 4 18
S. OnTtuueckune metoasl ananuza (MK u YO
CHEKTPOCKOIIHSA) 6 2 2 4 14
6. | CoexTpockomusi 3IeKTPOHHOTO-TIapaMarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. Cnexrpockornust IMP TH. 2 2
4 4 12
8. Cnexrpockonus SIMP °C. 2 2
2 4 10
9. | KoymuecTBeHHAs OI[EHKA COJICPYKAHUS BEIICCTB B
CMECSIX pa3INYHbIe METOIaMU 5 5 9 2 11
10 Oxzamen 18
12. Bcezo uacos 34 16 15 25 108

4.3. Conep:kaHue pa3ieJioB H TeM JUCHHUTLINHBI

1.1. BBenenne

®dusndeckue METOAbl B XUMUU — MECTO, 3a/1auH, 1eau. Tumnsl u crnenuduka 3amad, peraeMbix
(U3UYECKUMU METOJIaMH MCCJICOBAaHMS. Y HUBEPCATbHBIC (U3UYECKHE METOJIBI HCCIICTOBAHMS.
OcCHOBHBIE HampaBJCHUS TPUMEHEHUS (PU3NYECKUX METOJOB HWCCICIOBAHUS TPU aHAIHN3e
CIOXHBIX 00bekTOB. IIpsiMas u oOpartHas 3amaya (U3HUECKUX METONOB HCCIEIOBaHUS.
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. Knaccupukanus Gpu3sndecKuX MeTO10B UCCIeI0BAHUS

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 B3aumozeicteuu OMUM ¢ BemectBoMm. Ilepexonsl,




HaOMIOJaeMble B pas3MWYHBIX AuanazoHax OMU. DnekTpoHHBIE TEpexoisl B aToMax u
MOJIEKYJIaX, BAJICHTHbIE U KOJIEOATEJIbHBIE MIEPEXO0/IbI, B3aUMOJECHCTBHE BEIIECTB C MAarHUTHOM
cocrapistomieil OMU, u3mMeHeHne CIMHOBOTO (MarHUTHOI'O) COCTOSIHUSL aTOMOB U 3JIEKTPOHOB.
OcHoBHbIE ITapaMeTpbl B Pa3IMYHbIX CIEKTpaibHbIX MeTohax. lllupuHa crieKTpaibHBIX JIMHUH,
BJIMSIHAE HAa HEee OOMEHHBIX MPOIECCOB.

1.3. Ynpyroe B3aumoneiicreue MU ¢ BenecTBoM.

dusnueckass CyIIHOCTh METONOB He(deroMeTpuu, TypOUIUMETpUH, pedpakTOMETpuUH,
nosjsipomerpu. OCHOBHBIE MapaMeTphbl, MoJlydaeMble STUMU MeTogamu. [loHsTHe 0 peHTreHo-
CTPYKTYPHOM aHaJIn3e.

1.4. U30TONHAsA 1 MOJIEKYJISIPHASA MacC-CIIEKTPOMeTpHS.

HNonusanus atoMoB M MoJiekyisl. [loTeHiuaibHble KpUBbIE AJI JIBYXaTOMHBIX MOJIEKY]T U HX
MOHOB B PAa3JIMYHBIX DJJIEKTPOHHBIX COCTOSIHUAX. MOJEKYISpHbIE U OCKOJOYHBIE HOHBI,
neperpynnupoBouHbie HOHBI. [IpuHIMNManpHas cxeMa Macc-cekTpomeTpa. Crucrema Hammycka.
Mertonpl noHM3anMU. OneKTpoHHbIH ynap. Ceuenwe uoHusauuu. Kpusble 3¢p¢dextuBHOCTH
noHmzanuu. Cxema uHOHHOro wucroyHuka. @dorononusanusa. HoHu3auuss HEOAHOPOIHBIM
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 OpraHU4YecKUX (MOJIEKYyJIsIpHas Macc-CIIEKTPOMETpusi) BelecTB. Macc-
CHEKTpOMETpUUYECKass  WJEHTU(UKALUS  BELIECTB. 3aKOHOMEpPHOCTH  (parMeHTaluu
MOJIEKYJISIpHBIX HOHOB. [leperpynnupoBku. MeracTaOuibHbIE MOHBI, WX 3HAUYE€HUE IS
uAeHTUGUKAIMY. BiusHMe HM30TONOB Ha XapakTep Macc-CIEeKTpa, WX pPOJlb B OTHECEHHUHU
(bparMeHTOB.

1.5. OnTnyeckne cCieKTPaJbHbIEe METOABI AHAJIN3A.

OcHoBHBIE 3alauM  MOJIEKYJSIDHOM  CHEKTpocKonuu. B3aumoneicTBue  BemiecTBa ¢
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 HMOCTOSTHHAas MOJIEKYJIBI.
WHTEeHCUBHOCTh TOJOC KoJeOaTeNbHBIX CHEeKTpoB. COCTaBHbIE U PAa3HOCTHBIE YACTOTHI.
Hopmaneheie konebanusa. O6epronbl. Pezonanc ®depmu. Uucno konedaTeNbHBIX CTENEHEH
cBoOo1bl. biok-cxema K- ciekrpomerpa. OcobeHHOCTH HH(PPAKPACHBIX CHEKTPOB BasKHEHIIINX
KJIACCOB OPTaHUYECKHX COeMHEHUN — mapa(uHbl, UKIoNapapuHbI, oJePHHBI, apoMaTHYeCKue
YTJIEBOJOPOBI, TETEPOATOMHBIE coenuHeHus. VneHTudukanys COeTMHEHUA M KaueCTBEHHBIN
aHanu3 cmeceil. KommuectBenHbldt ananmu3. OcoOeHHOCTH TpUMEHEHHUsi 3akoHa byrepa-
Jlam6epra-bepa B K- obnacTu.

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

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

1.6. CnekTpocKkonusi 3JIeKTPOHHOT0 MapaMarHuTHOro pesonanca (JIIP).

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

1.7.CnekTpoCKONus AIePHOr0 MATHUTHOIO Pe30HaHCA.

KBaHtoBO  MexaHuueckas MOJElb  H30JMPOBAHHOIO  MPOTOHA.  ODKCIEPHUMEHTAIbHOE
MOJATBEPK/IEHUE KBAHTOBAHUS YIJIOBOI'O MOMEHTA U YpaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCHUPOBAHHOM Cpelle M IPUHLHUIIBI yCTPOMCTBA
COBpPEMEHHOro  crnekrpomerpa  SIMP. MarsnuTHble  CBOMCTBA  pPA3JIMYHBIX  sJEP.
UyscTBUTENBHOCTh MeTOAA. HaceneHHocTh ypoBHeH. IHTEHCUBHOCTh CUTHANIOB. BHyTpeHHME n
BHEILIHUE CTaHJapThl. [lapameTpbl CIEKTPOB SAEPHOTO MATHUTHOTI'O PE30HAHCA.

CnexTpsl IPOTOHHOTO MAarHUTHOIO pe3oHaHca MojeKyn. KoHcraHTa skpaHupoBaHUS sapa.
[loHsiTHE XMMUYECKOTO CABUra B CIHEKTPax SAEPHOIO MAarHUTHOTO pe3oHaHca. EnuHMIbI
u3MepeHus. HTerpupoBaHne pe30HaHCHOI'O CHTHala. 3aBUCUMOCTbh PE30HAHCHOM 4acTOThI OT
CTPYKTYpbl. DakTOphl, ONpPEACHAIOIIME IPOTOHHBIE  XMMHMYECKHE CABUIM.  MarnuTtHas
aau3oTponusa. D(PPeKT aneKkTprudeckux nojei mossipueix rpymi. Crektpsl IMP saep yriiepona
U si7Iep co 3HaueHueM crnuHa oosblne Y2, [lapamerpsl ciektpos SIMP sinep Bc.

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 Meroanl. Meroa sAAEpPHOro raMma-pe3oHaHca

(MeccOaypoBCKasi CHEKTPOCKOIHUS)

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



Merton simepHOro Tamma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOIHS) DHEPTUs MUCIyCKaeMbIX
ramMma-kBaHTOB. JlomjepoBCKui caBUT. OJHeprus otnayu. JlomiepoBckoe — yIIMpPEHHE.
Pacnpenenenue sHepruM HMCIYLIEHHBIX M IOIVIOLIEHHBIX Y - KBAHTOB. DHEPrusl Y - KBAHTOB
BbI3bIBAIONIAs Ilepexoa B obOpasue. BeposTHOCTh NepexoJoB M METOJ €€ IOBBILICHUS.
MeccOaypoBckuil criekTp. XUMHUECKUE CABUIU (LIEHTPOBBIE, LIEHTPOBbIE). KBajpynonbHble U
MarHuTHbIE B3auMojeHcTBUs. IIpumeHeHue MeccOaypOBCKOH CHEKTPOCKONHHU JUIsl PELIeHUs
XUMHYeCKHX 3a1a4. [IpuHumns! 1udpakmoHHON MeccOaypOBCKOW CIIEKTPOCKOIHUH. .
HelTpoHHO-aKTUBALlMOHHBIN aHAJINS .

DOHeprusi TEIJIOBBIX HEHTPOHOB. Bpemsi momypacmaza paanoakTUBHBIX 3JeMeHTOB. CrocoObl
akTuBalMu oOpasua. brok-cxema mnpubopa. JlocromHCTBA M HEJOCTAaTKH HEHTPOHHO-
aKTUBAIlMOHHOIO aHaju3a (YyBCTBUTEIBHOCTb, TOYHOCTb, BOCHPOM3BOAUMOCTH), Ilpenen
oOHapyxeHust snemMeHToB. KonmdecTBeHHbI aHanu3. CriocoObl sTanmoHupoBaHus. [Ipumepsl
aHaJM3a BEILECTB METOJOM HEMTPOHHO-aKTUBALIMOHHOI'O aHAJIM3a.



4.3.1. Tlepeyennb NPaKTHYECKUX 3AHATHIA

Ne Ne paznena u HaunmenoBanue TpynoeMKoCcTh OueHouHbIe dopmupye-
i/ TEMBI MPAKTUYECKUY 3aHITUI (dachr) CcpeacTBa MbIE
I JIACIIUILTUHBI Bcero KOMIIETEHIIU
4acoB | IIPAaKTH u
yeckas
IOJITOT
OBKa
1. Knaccudukammst
(U3NYECKUX METOJIOB
uccienoBanus. O0mas
mkana OMMU.
OcCHOBHBIE TapaMeTpPhI 1 1 Pemenue NJIK-2,2
ciektpoB  SIMP  Ha koHTposbHOM | MJIK-2,3
spax 'n u B 3a7a4M 110
VYcraHoBieHue pacmdpoBKe
CTPYKTYpBI coeau- CIIEKTPOB
HEHUH HMEIOIIUX
OKBHBAJICHTHBIC  sJIpa
1.1. CHCKTpO- METOJIOM
CKOIINA crektpockonun  AMP
SIEPHOTO 1
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
OpPTaHMYECKHUX 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. [IpaBuio
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®. CrpyKTypHBbIi
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

CBA3M MW MOTCHIHAJIOB

HOHHU3AIINH. Honno-
HUKJIOTPOHHBIN
pe30HaHC, 001acTh
MIPUMEHEHUS.

'YcTHOE
cobecenoBanue

4.3.2 IlepevyeHb TeM (BONPOCOB), BHLIHOCUMbIX Ha CAMOCTOAITE/ILHOE U3yUeHHe
CaMOCTOSITE/ILHOH padoThI CTY/ICHTOB

Ne Tema Bun 3az[aHI/Iel Pexomennyemas NIK
n/n CaMOCTOSITENIbHON nureparypa’
paboThI
1. | CnekTpockonus siAEpHOTO Pabora a 1-8 1,2,4 (ocH.)
MarHMTHOI'O Pe30HaHca JTUTEPaTypoil u
nn
2. | Cnektpockomnus PaGora a 9,10 1,4 (ocH.)
3JIEKTPOHHOIO- JIUTEpaTypoun U
rapaMarHuTHOro pesonanca | MU
3. CrexTpocKomnus siAepPHOTO Pa6ora a 11 1 (ocH.) VIJIK-2,2
KBaJIpyMOJIBbHOTO pE30HAaHCa | TUTEPaTypoi u ’
nn
NAK-2,3
4. | SlnepHO-raMMa pe30HaHC PaGora a 12 1 (ocn.), 1
(Mecc-6aypoBckas JIUTEpaTypoun u (mom.)
CHEKTPOCKOIHS) nn
5. | HeiirponHo-aktuBaiuonssliii | Pabota a 13 1,3 (ocH.)
aHanus. JUTEpaTypou U
nn
6. | UK-cekTpockomus PaGora a 14,15 1,3,4 (ocH.),
JIUTEpaTypou U
Un 1 (HOH.)
7. | KP-cnekTpockonus PaGora a 16,17 1,3,4 (ocH.),
JIUTEPATYpOi U
Un 1 (,Z[OH.)
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8. Y ®-cnekTpockonust Pab6oTa a 18,19 1,3,4 (ocH.),
JUTEPATYPOU U

Un 1 (I[OH.)

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

Bcero uyacos

! Hymepauus coorBerctByet [Ipunoxenuto 1.

2 Hymepariys COOTBETCTBYET CHUCKY IPUBEACHHOM JIUTEpaTyphl (OCH. — OCHOBHAs, JIOM. —
JTOTIOJIHATEIIbHAS ).

5. YueOHo-MeTOoAMYeCKOe H MH(OPMALIMOHHOE o0ecTedeHne JUCIUIINHBI:

OnexkTpoHHas MH(GOPMALMOHHO-00pa3oBaTebHas cpella YHMBEpCUTETa 00ecrneunBaeT
JOCTYIl K DJIEKTPOHHBIM YYE€OHBIM HM3JaHUSM M AJIEKTPOHHBIM O0pa30BaTENbHBIM pecypcam,
yKa3aHHBIM B pabouell mporpaMme JTUCHUITINHBI.

[Ipu ucnonb3zoBaHuM B 00pa30BaTEIbLHOM IPOLIECCE MEYATHBIX U3AAHUNA OMOIMOTEUHBIN
(OHJ| YKOMIIJIEKTOBAH MeYaTHBIMM 3/1aHUSIMU U3 pacyeTa He MeHee 0,25 sKk3eMIuIsipa KaKaoro u3
U3JJaHNH, YKa3aHHBIX B paboueil mporpaMMe TUCIHILIMHBI, Ha OJHOTO 00YYaloLIerocs 13 4rcia
JIULI, OJHOBPEMEHHO OCBAHUBAOLINX COOTBETCTBYIOLIYIO AUCHUILINHY.

OO6yuaromumcst 00ecriedeH TOCTYI K COBPEMEHHBIM Mpo(hecCHuOHaTbHBIM 0a3aM JTaHHBIX
¥ MH()OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

a) (hemepasbHBIC 3aKOHBI 1 HOPMATHBHBIE JOKYMEHTHI (TIpY HAJTMYWH) 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 KonnuecTBeHHas CIEKTPOCKOMMS
SIMP MHOTOKOMIOHEHTHBIX CHCTEM NMPUPOJIHOTO MPOUCXOXKACHUA. YueOHoe nocodue. MpKyTck:
Nzn-Bo UT'Y. 2013.

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

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

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

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

HNHTEpHET-UCTOYHUKMU:

http:/library.books27x7.com
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http://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 PETUCTPAIIMH BCEX MAarHUTHO-aKTUBHBIX siep. [lakeT mporpamm st MOIeTHPOBAHUS
cnexkTpoB SIMP u pacuera cTpyKTypHBIX (hopmyi.

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

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B nmponecce M3ydCHHA OUCHUIINIMHBI MCIIOJIB3YIOTCA KaK TpaAWIIUOHHBIC, TaK U
HHHOBAIlUOHHBIC TCXHOJIOIMH, AKTHBHBIC W HWHTCPAKTHBHBIC MCTOABI U (1)0pr1 O6y‘-ICHI/I$II
TEXHOJIOTHS OOBSICHUTEIHbHO-UIUTIOCTPATUBHOTO OOBSICHEHHH € JJIEMEHTaMH MPOOJIEMHOTO
HU3JI0XKECHUA, TCXHOJIOI'UA HpO(beCCI/IOHa.HI)HO-OpI/IeHTI/IpOBaHHOFO 06yquI/1$1, JICKIIUH,
OOBSCHUTENBHO-WIUTIOCTPATUBHBI ~ METO C  dJJEMEHTaMH  MIPOOJIEMHOTO  H3JI0KEHUS,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYaIlUH, peIlIeHHe CUTYallMOHHBIX 3a/1a4.

8. Ounenounsie cpeacraa (OC):
8.1. . OueHouHbIe CpPeCTBA I BXOAHOIO KOHTPOJIS - HE MPETyCMOTPEHbI
8.2. OneHouyHbIE CpelcTBAa TEKYIIEro KOHTPOJS: TECThl C OTKPBITHIMH BOIIPOCaMH,
IIPOrpaMMHUpPYEMBIE OIPOCHI Ha JEKIMIX, KOHTPOJBHBIE 3a/Jaud JUI CAMOIIPOBEPKHU. PEIICHHE
3a7lad MO0 KOHKPETHBIM CIIEKTpaM, IOJYYEHHBIMH PA3JIMYHBIMU (PU3NYECKUMHU METOJIaMu
aHaJIu3a C YCTAHOBJICHUEM COCTaBa, CTPOCHHUSI M CTPYKTYpPbl HEHU3BECTHOI'O COEIUHEHUS,
KOHTpOJIbHbIE PaboThl. Ha3HaueHHe OIEHOYHBIX CPEJICTB - BBIIBUTH C(HOPMHUPOBAHHOCTH
komnerennuii — MJIK-2,2 ; UJIK-2,3
83. CeMuHapckue 3aHsATHs
Cemunap 1
Yemanoenenue cocmasa u cmpoenusi coeounenutl Memooamu s10epHoti 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. @DakTOopbl, ONpEAENSIONINEe OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHUS CIEKTPaJIbHBIX
[IapaMeTPOB B YCIOBUSAX UX HEIKBUBAJIEHTHOCTH.
Pewenue 3a0au
3. OcCHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUs mapamerpoB cnekTpoB OIIP. dakropsl ux
OIpeCIAIOINe
Pewenue 3a0au
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4. Cnexrpockonusi AMP C-13, kak OCHOBHOW METOJl YCTAHOBJICHUSI CTPYKTYPhI CIOKHBIX
OPraHUYECKUX COCIUHEHUIN
Pewenue 3a0au

5. OcHOBHBIE 3aKOHOMEPHOCTH HM3MEHEHHSI IapaMeTpPOB CIIEKTPOB SJIEPHOTO TraMma-

pe3oHanca. PakToOPbl, ONMPEEIAIONINE UX U3MEHEHHUS.
Pewenue 3a0au

6. OCHOBHBIE IPUHIIUIIBI U OCOOEHHOCTH METO/Ia SJEPHOTO raMMa-pe30HaHca U HEUTPOHHO-
AKTHBALlMOHHOTO METO/1a.
Pewenue 3a0au

Cemunap 2

Onmuueckue memoowl

1. Bunmer konebanuii. OHeprus KoyieOaTelbHO-BpalIaTebHBIX  YpOBHEW. Mojens
rapMoHudeckoro ocruuiaropa. [Ipasuno or6opa. CunoBasi HOCTOSHHAsT 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 COCIUHEHMH - TapauHbl, IUKIONapa@uHbl, OJe(HHEI,
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. B3auMOCBs3b MONSPU3YEMOCTH M JUIOJIBHOIO MOMEHTA.
OCOOEHHOCTH TEXHHMKHM CHEKTPOCKOIIMM KOMOWHAIIMOHHOTO paccesHus. [IpuMeneHue
KPC B cTpykTypHOM aHanuse. Bzanmocssasp UK- n KP-criektpos.

6. DnekTpoHHBIE CHEKTPBl. THIBI DIEKTPOHHBIX IEpPexoqoB. XpoMoopel U UX
cnekTpaibHas Xxapakrepuctuka. CrnektpodoroMerpsl Y®. CTpyKTypHBIH aHaJINU3 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 DJEKTPOHHBIX COCTOSHUAX. MOJEKYISIpPHBIE UM OCKOJOYHBIC
noHsl. [leperpynmupoBoYHbIE HOHBI.

2. TlpuamunumanbHas cxeMa macc-criekrpoMerpa. Crucrema Hamycka. MeToIbI MOHH3AIIHH.
OnekTpoHHb ynap. Ceuenne uonHm3anuu. KpuBble akTMBHOCTH HMOHM3anuu. Cxema
MOHHOTO HcTOyHUKa. DoTomoHu3anus. MoHu3anus HEOAHOPOAHBIM AJIEKTPUUYECKUM
nosieM. XUMH4YECKasi MOHU3ALIMS.

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

4. Macc-cnekTpomMeTprueckas HACHTU(UKAINSA BEIIECTB. 3aKOHOMEPHOCTH (PparMeHTaluu
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. OmnpejeneHure SHEPTHH pa3pbiBa XUMUYECKOH CBSI3U M MOTCHIIMAIOB HOHU3aIuK. 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 = A 2) Av = -AMA2; 3) v = ¢A; 4) v = 1.
3. Hanbonbmas sHeprus Tpedyercs:

1) st BO30YKACHHS SJICKTPOHOB;

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

4) nnst nepeoprueHTallUU CIIMHOB SJIEP.

4. KakoBO COOTHOLIEHHE MEXIy B3HEprusMu 3JeKTpoHHbIX Ee, konebarenpHbix Ev u
BpalatenbHbIX Er cocTosiHMi MOsIeKyIbI?

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[aIOTC$I 3J'IeI(Tp0HHO-KOJ'Ie6aTeJ'ILHO'BpaH_[aTeJ'IBHBIe,
KOJ'IC68.TCJ'IBHO'BpaH_IaTCJ'IBHBIe " BpallaTCJIbHBIC CHCKTpLI?

7. B xakux o0nacTax CHEeKTpa NpPOSBISIOTCS MEpPeXOoAbl MEXIY 3SJIEKTPOHHBIMHU,
KOJIeOATETbHBIMHA M BpalIaTeIbHBIMEU COCTOSTHUSIME MoJiekyn? 1) Konebarensusie - B K-
obOnactu, BpaumjatenpHble - B Y®-0051aCTH, DJIEKTPOHHBIE - B MHUKPOBOJHOBOH. 2)
KonebarenbHbie - B MUKPOBOJTHOBOM, 3JIEKTpOHHBIE - B Y D-00/1acTh, BpamareabHble — B
HK-o6nactu. 3) Konebarensupie - B MK-o0nactu, BpamarenbHble - B MUKPOBOJIHOBOM,
anekTpoHHble —B Y d-obnactu. 4) KonebarensHbie - B YD-06nactu, snekrponnsie - B MK-
o0acTH, BpamaTeabHble - B MUKPOBOJIHOBOIA.

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

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

4) TypOuauMETpHUECHi.

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

2. NadpakpacHbIM CHEKTPaM MOTJIOUICHUSI COOTBETCTBYIOT:

1) SJICKTPOHHBIC IIEPEXOAbI U3 OCHOBHOI'O B B036Y)KI[€HHOG COCTOAHUCE,
2) KoJieOaTeIbHEIE MEPEXoabl U3 OCHOBHOI'O B B036Y)K,Z[6HHOC COCTOSIHHC,
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 naedOpMAIMOHHBIX KoJNeOaHWH 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) IlonHOCMMMeETpUYHOE BaJleHTHOe KoyiebaHue Vi aktuBHo B KP-cmektpe, a
nedopMallnoOHHOE V2 u AHTUCUMMETPUYHOE V3 B HK-cnekrpe.
2) Bce komebammst vy, vz u vz aktuBiel B HK- u  KP-cmektpax.
3) IlomHocuMMeETpHUYHOE BaJeHTHOEe Kojebanue vi; aktuBHo B UK-cnektpe, a
nepopMalmoHHOe V2 u AHTUCUMMETPUYHOE V3 B KP-cniekrpe.
4) Bce komebaHus vi, V2 M V3 aKkTuBHBI Toiabko B MK-cmektpe.
6. CKOJIBKO TOCTYNAaTeNbHbIX, BpAIAaTENbHBIX U KOJIEOATENbHBIX CTENeHEeW CBOOOIBI Y

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

7. CKONIBKO TOCTYNAaTeNbHBIX, BpAIIATEIbHBIX M KOJeOaTelIbHBIX CTeNeHe CBOOOIBI Yy
muHeiHoi Mousekynsl HCN u yrinosoii — HyO? OauHakoBO M y HHUX YHCIO OCHOBHBIX
4acTOT KoJieOaHui?

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

1) Cl,. 2) HCI; 3) CO ; 4) CF,=CH; ( To7BpKO BaJIcHTHBIC KOJICOAHUs TBOWHOM CBsI3H ); D)
CH3CH=CHCH3 (Tonpko BaJeHTHBIC KOJIEOAHUs JBOMHOM CBSI3H ).

9. OTnUYaroTCs U YHEPTUHU AUCCOLMAIINK H30TOITHBIX MOJIeKyI, HanpuMep Hy u Dy?

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 Dy 6onbie, uem y Ho.

4) Dueprus guccormarnuu y Hy Gombine, yem y Dj. 10. [posBrstorcs mu (aKTUBHBI JH)
KoJIeOaHus MONAPHBIX AByXaToMHBIX Moseky:n (Hampumep HCl) B UK-criekTpax u criekrpax
KP?

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

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

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

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

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

15. Kakue xapakTepHbIe pa3Iiuusi MOXKHO OXKHJIATh B HHPPAKPACHOM CIIEKTPE MOTIIOMIEHUS

s cnenyromux coeaunenuit:  : a) CH3CH,CH,NH,, (CH3);CHNH, u (CHgs)sN 06)
(CH3),CH-O-CH(CH3), (CH3)3C-O—CH,CH3; u (CHj3);C-O-H B) (CH3);CH-OH wu
(CH3),CH-O—-CH(CH3),

F) CHECCH2CH2CH3, CH3CECCH2CH3 u CHECCH(CHg)z 21) CH3CH=CHCH3,
CH,=C(CH3s);, CH,=CHCH,CH3 u (CHj3),C=C(CHg3), €) IumponuiamMuH, aHWJIHH |
TpU(PEHUIAMUH.

16. B UK-cnektpe monekynsl CS; HaOmOgat0TCS ABE OCHOBHBIE YacTOThl Ipu 399 u 1552
cM',aB KP-cniektpe — oxna nipu 671 cM . Ha OCHOBAHWH STHX JAHHBIX YKQXKUTE, KaKOBa
TEOMETPHUsI MOJIEKYJIbI Cepoyriepoaa U Kakue Kojebanus mpossisitores ( akTuBHbI ) B K-
CIIEKTpE.

17. Monekyna aueTujiieHa B OCHOBHOM COCTOSSHUM HMMEET JMHEHHOEe CTpOEHHEe, a B
BO30YKICHHOM COCTOSHUY MIPUHUMAET HE JTMHEHHYIO TpaHC-KoHpUrypamnuio. OTMHAKOBO JIH
YHCII0 OCHOBHBIX 4acToT KoseOaHuit ITHUX TBYX COCTOSTHUI?
18. B undpakpacHOM cCrieKTpe MOTIOMECHUS (2-0KCUITHI )-IIUKIIOTICHTaIUCHA, TTIOTyIYEHHOM B
TOHKOM CJIO€, MMEETCs IIMpOKasi 10J0ca ToromeHns B obmacti 3600-3100 cv . Tlpu
3amucu crekTpa B pazbaBieHHoM ( 0,01 M ) pacTBope B YETBIPEXXJIOPHCTOM YTIEPOJIEe
HIMPOKAsH MOJI0ca UCUE3aET U BMECTO HEe MOSBIIAETCS Y3KuUi Uk npu 3600 cM L. O6bsicHuTe
TaHHBIC PA3IUYHUS B MHPPAKPACHBIX CIEKTPAX MOTJIOMICHHUS.

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

20. MakcumyMm mnoniocsl nornomenust 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
-1
CM *, a B cllydae n-HUTpo(deHoa 4aCTOThl MAKCUMyMa Pa3HbIe M paBHBI COOTBETCTBEHHO 3325 u
-1 o
3530 cm . JlaiiTe 0OBsICHEHHE.

aﬂeKMPOHHafl CNneKmpoCKonus

1. Cnexktpam TOMJIOIIEHUS B  YIbTPapHONETOBONH 00JaCTH CIEKTpa COOTBETCTBYIOT:
1)  oNeKTpoHHBIE  TEpPEeXOAbl M3  OCHOBHOIO B BO30YXKICHHOE  COCTOSIHUE,
2)  komeOaTenbHBIE  MEPEXOAbl M3 ~ OCHOBHOTO B BO30YKICHHOE  COCTOSHHE;
3)  ONeKTpPOHHBIE  TEpeXoabl W3  BO30YKICHHOTO B OCHOBHOE  COCTOSIHHE;
4)  BpamaTeiabHbIE ~ HEPeXOAsl M3 OCHOBHOTO B BO30Y)KICHHOE  COCTOSIHHE.
2. DNeKTpOHHBIE MEPEeXOJbl B MOJEKYJaX IMPOSBISAIOTCS B YyIbTPApHUOIETOBOW M BUAMMOM
oGmacTsx crektpa npuMepro ot 100 10 1000 HM. KakoBa SHeprus STHX IepexooB B cM 2 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  PaJHOBOJHAMH;
4) ¢ UK-nznyuenuem; 5) ¢ YO-uznyuenuem. 4. Kakue 31eKTpOHHbBIE TIEPEXOABI 3aMPEIICHBI 110
cnuHy: 1) CHHIJIET-CHUHIJIETHBIC; 2) CHHIVICT-TPUIUICTHBIC; 3) TPUILICT-TPUIUICTHBIC; 4) s
JIIEKTPOHHBIX HIepEX0/10B HET 3ampeTa o CIIHHY.
5. KakoBa MyInbTHIUIETHOCTD 3JEKTPOHHOTO COCTOSHUSI MOJIEKYJIbI, IPU KOTOPOM CITMHBI JIBYX
AIIEKTPOHOB napasuiesibHbI: 1) 1/2; 2) 1, 3) 2, 4) 3.
6. Cpenu MpUBEICHHBIX HUXKE Tpynn HaauTe aykcoxpomsl : 1) C=C-C=0 ; 2) C=C-C=C; 3) —
NH2 ; 4) C=C ; 5) C=0; 6) —-OH.

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

1) 6aTOXpOMHOMY C/IBUTY M THIIOXpPOMHOMY 3(dekTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIIEPXPOMHOMY 3¢ deKTy; 3) TMIICOXPOMHOMY CABHUTY U TUIIOXPOMHOMY 3P QexTy; 4)
TUIICOXPOMHOMY CABHTY U TUIIEPXPOMHOMY 3P PexTy.

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

9. DNEKTPOHHBIC CIIEKTPHI MOTJIONICHUS OyTaHoHa-2 U OyTeH-3-0Ha-2 B obmactu 220-350 HM
UMEIOT OMH MakcuMyM: 1ipu 270 uM (g = 17) — cnektp a v ipu 315 HM (€ ~ 28) — crekTp
b. Kakomy BemecTBy NpUHAAICKUT KK/ CIIEKTP?

10. B a51eKTpOHHOM CHEKTpe NOrIoNIeHHs TpUpEeHIaMIHa UMeeTcsl 1oioca npu 227 HM B
HelTpaabHOM pacTBope. OObsICHUTE, TOUEMY JaHHasl 110J0ca UCUe3aeT B KUCIOM PacTBOpeE.
11. M0HO 11 MO JIEKTPOHHBIM CIIEKTPaM IOIJIOMIEHUS! KOHTPOJIUPOBATh TEUEHHE
CIIEMYIONINX PEAKIUH : a) TMEeHOBOW KOHJIEHCAIINK; 0) aJib/I0IbHOM KOH/ICHCAIIUH; B)
a3ocoydeTaHus; I') 00pa30BaHUs aleTaleil; 1) THAPUPOBAHNUS apEHOB.

12. Ontuueckas IIIOTHOCTh BOAHOTO PacTBOpa coelnHeHus: X npu A = 250 HM cocTaBiseT
0,542 npu kouuentparuu 0,1 MOJIB/JT B KIOBETE C TONIIUHON MOTJIOMIAIOIIETO CJIos 1 cm.
Koaddunment nornomenus coenunenus X pasex 9000. M3BectHo, uto X pearupyer mno
ypaBHeHu10: X =Y + Z. Haliiute KOHCTaHTY paBHOBECHS ATOM PEAKIUH, €CJIU U3BECTHO YTO
coenrueHusd Y U Z He IOTJIOMIA0T B 00JIaCTH ITOTIOIIEHUS X.

13. pu runponuze S-meTun-3-xao0p-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 napyroro — nonocy npu 236 um (Ig € = 4,3). KakoBo ux crpoeHue?

14. ITpu HarpeBanuu 0Opa3ia ATHWIHKIONCHTaaueHa (AMakc = 247uM, € = 3400) B TeueHUN
0,5; 1,5; 2,5; 4 4 B cieKTpe MOTJIOMIEHUS HaOII0IAeTCsl YMEHBIIIEHHUE MOJIBHOTO
kodd¢uimenTa mornomenus u cocrasisier 2800, 2050, 1650, 1100 cooTBETCTBEHHO.
Onpenenure Ui KaKJ0r0 MOMEHTA BPEMEHU CTETIEHb MTPEBPALLEHUS 3TUILUKIIONEHTaANEHA
B €r0 IMMEp, €CIIU MOCIEeAHUN npo3padeH npu 247 HM.

15. Kakue u3sMeHeHus B 3JIEKTPOHHOM criekTpe norjoienus akpojenna CH,=CH-CH=0
[Amakc = 203 um (& ~ 12000), Amakc = 345 um (¢ ~ 20)] creayeT okuaaTh nIpu pa3daBIeHUN
STaHOJIOM, COJIEPKAINM CIIE/Ibl KUCIOTHI?

16. IIpomyckanue BogHOTO pacTBopa pymapara HaTpus npu A = 250 am u 25 °C cocraBiser
19,2 % nna 5-10-4 monw/n pacTBopa B KIOBeTe TOMIIMHON 1 cM. Beruucnure onTuyeckyro
IUIOTHOCTD U MOJISIPHBIN KO3 PUIIUEHT MOTIOMIECHUS.

17. Kak Oyner usmeHsThest Y @-criekTp noryiomeHus peHosia B BOJHOM pacTBOpe pu
W3MEHEHUU KUCIOTHOCTH CPEJIbI OT CHIILHOKUCIION JI0 MIEITOYHON?

18. Jlyis psima IMHEHMHBIX TOJUIUKIMYECKIX apOMATHYECKUX YTIIEBOIOPOIOB OOIIIEeH
dopmyiel ChHo,5n+3 (roe n = 14, 18, 22) B 351eKTPOHHBIX CHIEKTpax MOTJIOUIEHUS] UMEIOTCS
MakcuMyMmbI Tiorsonierus mpu 380 HM (e ~ 7900 ), 480 am (¢ ~ 11000 ) u 580 ™ (¢ ~ 12600
). CooTHecuTe JaHHbBIE CIIEKTPOB C POpMyTaMH KUCIOT.

19. DneKTpOHHBIE CIIEKTPHI MOTIIOMICHUST METUIIOBBIX Y(PHPOB OCH30WHOW U (PEHUITYKCYCHOM
KUCIIOT UMEIOT B uHTepBase 220 — 350 HM uMeroT oauH MakcumyM: tipu 260 um (Ig € ~ 2,2)
— crektp A u ipu 285 um (Ig € ~ 3,1) — cnektp b. Kakomy BemiecTBy cOOTBETCTBYET
KaXIbIid CIIEKTP?

20. {ns pana venpeaenbHbix kuciaotr CH3(CH=CH),COOH (rne n = 2, 3, 4) B 3JI€KTPOHHBIX
CIEKTpax MOTJIOMICHHSI UMEIOTCS MaKCUMYyMBI TiorjomieHus npu 260 uum (e ~ 6500), 310 um
(€ ~9000) 1 330 u™m (g ~ 11000). CooTHECHTE TaHHBIEC CIIEKTPOB CO CTPYKTypaMH KUCIIOT.
21. Kakue u3MeHEeHHUs B JJIEKTPOHHOM CIEKTpPE MOTJIOLUIEHHS [IMKJIONPONaHOHA CIIEyeT
0’KHMJIaTh MOCJIE TUIpaTaIiu ?

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

23. B kakom pactBopurene, CCly umn CH3CN, 6osblie BEpOSTHOCTb 3aperuCTpUpPOBAThH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYpPY 3JEKTPOHHOIO IEpeX0/a PacTBOPEHHOI'O COEIMHEHUS?
ITouemy?

24. MOXHO M OTJIWYUTH METOJAaMH ONTHYECKOM CIEKTPOCKOIIMM BHYTPH- H
MEXMOJIEKYJIAPHYIO  BOJOPOJHYK  CBs3b?  ApPryMEHTUPYHTE OTBET KOHKPETHBIMH
[IpUMepamu.

25. Omnpenenute KOHCTAHTY KETOEHOJBHOM TayTOMEpHUHM aleTHJIAIleTOHa MAJs PacTBOPOB
BEIIIECTBA B I'€KCaHe, 3TAHOJIE U BOJE, €CIIM B YKa3aHHON 00JaCTH MOJIAPHBIN KOA(PPHUIIMEHT
norsiouieHust paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBSICHUTE, MOTyYEHHBIE
pesynbrathl. CH3COCH,COCH3 < CH3C(OH)=CHCOCH3 kero-popma eHonbHas dopma
Amaxkc 275 um (e ~ 100) Amaxc 270 um (g ~12000)

26.B snextponHoM criektpe mororenus okucu Mesutia CH3COCH=C(CHj3); (B renrane)
B ob6nactu oT 200 ot 400 HM UMEIOTCS JBE MOJIOCKHI MOTJIOMEHUSI C MAKCUMyMaMHU TIPH A =
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230 aMm u A = 327 HM, 00yCJOBJICHHbIE COOTBETCTBEHHO T—T* M n—m* mepexogamu.
OOBsICHUTE, KaKue U3MCHEHHs MPOU3OWAYT B CIIEKTPE IMOCIE 3aMEHbI TenTaHa Ha OoJjee
HOJISIPHBII PACTBOPHUTEII.

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 u3 HempenenabHblx u30MepHbIX cnupToB CeHgO mnpuHammexuT 31€KTpOHHBIN
CIEKTp  IOMJIOIIEHHUS ¢  Makcumymom npu 223 wm (¢ = 14000 )?
1)CH=CCH(OH)CH,CH=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
. 13
1. Kakue u3 nmpuBeneHHBIX HIDKE sep He 00JaialoT MarHUTHBIMU cBoiicTBamu: 1) ~C ; 2)
19F .y 12~ . gy 31 . £y L4pg - g 16
F;3)“C;4)>P;5)"N;6) 0.
2. YUTOo TakOo€ XUMUYECKUN CABUT U KAKOBBI IPUYUHBI €TI0 MOSBICHUS?

3. KakoMy U3 TpuxiioprpornanoB npuHaiexuT cnektp [IMP, conepxaiuii aBa cunrnera?

4. Onpenenute cTpykTypy yriaeBoaopona CgHis , ciextp IIMP xoToporo coctout u3 Tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOMIeHUeM rtommaaei 3:3:1.

5. Coemunenue ¢ Opyrro-dopmynoit C4HgON umeer B criektpe [IMP Tpu cunriera paBHou
UHTEHCUBHOCTH. VYkaxure BO3MOXHOE CTpOEHHuE COEIMHEHUS.
6. Crnoxusiii 3¢pup C4HgO,Cl, maer B cnektpe TIMP cnenyromue curnanst (6, m.a.): 1,25
(tTpunuier); 4,35 (xBagpymier); 5,95 (CHHIJIET); COOTHOIIEHHWE MHTEHCHUBHOCTEN CHUTHAJIOB
3:2:1. Ykaxure bopmyny BEILECTBA.
7. Kakoii Bug umeer crektp [IMP a3o6ucuzoOytuponuTpuia, CTpyKTypHas Gdopmyia
koToporo NC(CHj3),CN=NC(CHj3),CN?

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

9.CKOIbKO CUTHAJIOB M C KAKMM COOTHOIICHHEM WHTEHCUBHOCTEN conepkut crektp [IMP 4-
METHJIIEHTaHOH-2-0J1a-4?

10. B cmexktpe IIMP cmecu ranorennpousBoaubix CoH,Cly m CoH,Brs, umerorcs asa
OJIMHAKOBBIX 110 MHTEHCUBHOCTH CHHTJIeTa. KaKOBBI BO3MOXKHBIE CTPYKTYPhI KOMIIOHEHTOB ?

11. KakoBa ctpykrypa yrieBoaopona CsHa, criektpe [IMP koTOpOro umeercst oiuH curxan ?

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. Coenunenue CsHip comepxut B cniektpe [IMP eauncTBenHbiit curnan npu 0,82 m.n.
Onpenenure CTpOSHUE BEILECTBA.

15. Ilpenackaxure xapaktep I[IMP-cmekTpa 3TwiOBOro crnupra ¢ J100aBKaAMH KHCIIOTHI.
16. Kakue xapakTepHble pa3iauyusi MOXHO oxuaarb B I[IMP-cnekTpe mnsg ciemyromux
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coeaunennii:(CH3),CHCOOCH3, CH3COOCH(CH3), u HCOOC(CHas)3
17. CxoJIBKO CUTHQJIOB U C KAKUM COOTHOILIEHUEM MHTEHCUBHOCTEN conepkut crekrp [IMP
4-MeTUIIIEeHTaHOH-2-01a-4 (CHj3),C(OH)CH2COCH3 ?
18. Yraesomopony CgHip coorBercTByeT criektp IIMP, conmepkamumii aBa cHHIIETa Mpu O
2,1 u 7,2 M.1. C COOTHOLIIEHHEM UHTEHCUBHOCTEH 3:2. Y CTaHOBUTE CTPOCHUS BEIIECTBA.

19. Apomaruueckuii yriesogopon CgHip umeer cienyrommii cektp [IMP (8, m.a.) @ 1,15
(Tpunuier); 2,8 (kBaxpymier); 7,15 (yIMpeHHBIH CHHIJIET); COOTHOIIEHWE MHTEHCUBHOCTEN
CUTHAJIOB 3:2:5. VYcranoBure CTPYKTYpY BEILIECTBA.
20. Coemunenne CsHip comepxut B cnekrpe [IMP eaunctBenubiit curnan npu 0,82 m.n.
Ornpenennure CTpOCHHUE BEIICCTRA.

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

1. OOBsicHUTE, KaK MOKHO OIPEICIIUTh MOJEKYISIPHYIO MAacCy XMMHYECKOTO COCMHEHUS 10
IO MaccC-CIIEKTPY.

+ +
2. O0OBACHUTE, MOXKET JIW Macc-criekTpomerp oTanuuTh HoHbl CoHs™ 1 CHO™ apyr ot apyra,
€CIIi OH CIIOCOOCH aHAIM3UPOBATh MOHBI KOTOPBIE OTJIMYAIOTCS MO 3HAYCHHWSIM mM/Z Ha
1:50000.

3. HM3BecTtHO Tpu wH30Mepa STWINHPUANHA. B Macc-criekTpe KakIoro u3 HU30MEPOB
HAOMIOIaeTCsl MUK C MAaccOBbIM uuciAOM 92. JlaHHBIM NUK COOTBETCTBYET CIEIYIOIINM
MOHAM. YKaXuTe, B MAacC-CHEKTpE KaKoro M3 TpeX H30MEpPOB HSTHINHUPUIAMHA THUK C
MacCOBBIM YHCIIOM 92 OyneT uMeTh HauOOoJIbIIYI0 MHTEeHCUBHOCTH? [Touemy?

4. Macc-criekTp nponaHoja UMeeT cieayoomui 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 U3 H30MEPHBIX CITUPTOB

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

1. Yto Takoe CTPYKTYpHO-TPYIIOBOH aHAIU3 M HAa KAKHX TEOPETUYECKUX MPEACTaBICHUSIX
OH Oa3upyercs

2. C moMouipl0 Kakoro THIa CIEKTpa MOXHO OJHO3HAYHO IPUIMCATh BELIECTBY OJHY W3
CTpYKTYp npuBoauMbIx Hike uzomepoB. CH,=CHCH=CHCH=CH; u CH,=CH(CH,),C=CH

3. Hcnonb3oBaHMe KakKUX CIEKTPOB IOTJIOMIEHUS (KoJeOaTeabHBbIX 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 CIICKTPOB IMPOHIC Pa3IMYUTL CJIACAYIOIIHUEC COCAUHCHUA ! a)
CH3CH,C=CH, CH3C=CCH3 u CgHsC=CCgHs. 6) CH3CH,CH,CH,CI, (CH3);CCH.CI,
(CH3),CHCH,Cl u (CH3);CCl. B) CH;CH=CHCOCH; u CH,=CHCH,COCH;
F)CHgCECCH(CHg)z u CH3CH2CECCH2CH3

1) CH,=CHCH=CHCH=CH, n CH,=CH(CH,);C=CH ¢) CH=C(CH3)s, CH;C=CCH,CH3 u
CH=CCH(CHs), 5x) CH;COOCH,CH; 1 CH;CH,COOCHs.
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8.4. Ilpumepsbl BONPOCOB /IJIsi KOHTPOJbHBIX PadoT.

KonTpoabHnas padora Nel
I

1. OxapakTepHu3yiTe JIeKTPOMarHuTHOE U3JTyueHue, ITIMHA BOJIHBI KOTOPOrO paBHA

5%10° cm.

2. OuenuTte BpeMs KU3HU BO30YKJIEHHOTO COCTOSIHUS U KOHCTAaHTY CKOPOCTH OOMEHa,

eciu B YO criekTpe pa3peliaroTcs ABe JIMHUM, OTIIMYHBIE 0 JTMHE BOJIHBI Ha 50 cMm.

3. OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MEXKIY ABYMS YacTHIlA, €cliv B criekTpe SAMP

Ha0JII01aeTCsl OJJHA JIMHUS (peallbHOE pazIniMe JIMHUNA Jpyr oT apyra cocrasisger S0
I')
]

1. OxapaktepusyiiTe 371eKTPOMarHUTHOE U3JIy4€HHE, SJHEPT UL KOTOPOTO paBHa 5.8
KKaJI/MOJIb.

2. OueHute BpeMsl )KU3HU BO30YKICHHOT'O COCTOSTHUSI M1 KOHCTAHTY CKOPOCTH OOMEHa, eCiu
B UK cnektpe pasperiaroTcs 1Be JMHUU, OTIUYHBIE 110 BOJIHOBOMY YMCIY Ha 2,5 em™.

3. OreHuTe KOHCTAHTY CKOPOCTH 0OMEHA MKy JIByMs 4acTulla, eciiu B ciektpe SIMP
Ha0JII0/1aeTCsl OJJHA JIMHUS (pealibHOE pa3iIuuue JIMHUN ApPYT oT Apyra cocrasiuseT 200
I')

Il

1. Oxapaktepu3syiiTe 371eKTPOMarHuTHOE U3JIy4€HHE, YaCTOTa KOTOPOTO paBHA 6x10Y ¢™.

2. OueHnTe BpeMs )KU3HUA BO30YKIEHHOTO COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMEHa, eCln
B SIMP cnektpe pazpemiatorcs ABe JMHUM, OTIUYHBIC Ha 3,5 1.

3. OueHHTE KOHCTAHTY CKOPOCTH OOMEHa MEXy IByMs YacTulla, eciu B criektpe MK
HaOII01aeTCs OJJHA TUHUS (peallbHOE pa3uyKe JMHUNA JPYT OT Ipyra COCTaBIIsIeT
6.6x10™" cm)

Y

1. OxapaKTeryﬁTe AJIEKTPOMAarHUTHOE U3JIy4YE€HUE, BOJTHOBOE YNCIO KOTOPOTO PaBHO
5x10% em

2. OueHuTe BpeMs )KU3HU BO30Y)KJEHHOTO COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B YO crniekTpe pa3pemaroTcs aBe JUHUU, OTIUYHbIC Ha 1.2 emt

3. OueHHUTe KOHCTAaHTY CKOPOCTH 0OMEHa MeX/ly IByMs 4acTulla, eciiu B criekrpe SIMP
Ha0JII01aeTCsl OJHA TMHUS (pealibHOE pa3iInuue JIMHUN ApPYT oT Apyra cocrasiuseT 200
I'n)

Y

1. Oxapaktepu3yiTe 371€KTPOMarHUTHOE U3Ty4YE€HHUE, JUIMHA BOJIHBI KOTOPOTO paBHA 5x1072
CM.

2. OueHuTe BpeMs KU3HU BO30YKIEHHOT'O COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMeHa, ecliu
B SIMP cnekrpe pa3pemarorcs ABe JMHUM, OTIMYHbIE Ha 1,5 1.

3. OueHHnTe KOHCTAHTY CKOPOCTH 0OMEHa MeXly IByMs dacTulla, eciu B criektpe MK
HaOJI0/1aeTCs OJ[HA TMHUS (peallbHOE pa3inyKe JMHHUNA JPYT OT Apyra COCTaBIIsIeT 6x10?

ol
Yl
1. OxapakTepusyiTe 21eKTPOMarHUTHOE U3JIyYEeHUE, DJHEPTHUS KOTOPOTO paBHA 4x10%1
KKaJI/MOJIb.

2. OueHuTe BpeMs )KU3HU BO30YKJEHHOTO COCTOSTHUS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK cnekrtpe paspemaroTcs ABe JIMHUH, OTIIMYHBIE HA 5 em™.

3. OueHHUTE KOHCTAHTY CKOPOCTH 0OMEHa MeX/1y IByMs 4acTulla, eciiu B criekrpe IMP
HaOII0aeTCs OJTHA JTUHUS (peabHOE pa3Indne JUHUHN APYT OT apyra coctasiseT 300
I')

Yl
1. Oxapakrepu3syiiTe 371€KTpPOMarHUTHOE U3JIyYE€HHE, YaCTOTa KOTOPOro paBHA 9x10™ ¢,
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OrneHuTe BpeMs KU3HU BO30YKICHHOTO COCTOSIHHSI U KOHCTAaHTY CKOPOCTH OOMEHa, eClin
B SIMP cnektpe pazpemarorcs ABe JMHUM, OTIUYHBIE Ha 2,5 ['11.
OlnieHUTEe KOHCTAHTY CKOPOCTH OOMEHA MEX Y ABYMS dyacTuila, eciu B criektpe UK
HaOJI0/1aeTCs OJJHA TMHUS (pealIbHOE paziiniyKe JIMHUMA JPYT OT Apyra COCTaBIIsIeT
3.3x10™ cm)

Yl
OxapaKTeryﬁTe 3JIEKTPOMArHUTHOE U3JTyY€HHE, BOJHOBOE YHCIIO KOTOPOTO PABHO
5x10° em™.
OreHuTe BpeMs KU3HU BO30YKICHHOTO COCTOSIHHSI U KOHCTAaHTY CKOPOCTH OOMEHa, eclini
B YO cniekTpe pa3pemaroTcs ABE JUHUM, OTIUYHBIC IO JIMHE BOJIHBI HA 25 CM.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXAY ABYMs 4acTHLIA, €ciii B cuekTpe SIMP
HaOJI01aeTCsl OHa TUHUS (pealibHOe pa3Iuuue JIMHUN APYT oT Apyra cocrasiseT 50 ')

IX
OxapakTepu3yiTe JIeKTPOMarHuTHOE U3JIyuyeHUE, UIMHA BOJIHBI KOTOPOI'O paBHA 5x10°®
CM.
Omnenure Bpems KU3HU BO3OYKICHHOTO COCTOSIHHS M KOHCTAaHTY CKOPOCTH 0OOMEHa, eCITi
B SIMP cnektpe pazpemiatorcs ABe JMHUU, OTiaM4HbIe Ha 10,0 ',
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMs YacTHlla, eciiy B cnekrpe MK
HaOII01aeTCs OJJHA TUHUS (peallbHOE pa3inyue JUHHUMA IpyT OT Apyra cocTtaBiser 20 cm)

X
OxapakTepu3yiTe JIEKTPOMarHuTHOE U3JIy4Y€HUE, SHEPTUsi KOTOPOro paBHa 4x10°
3pI/MOJIb.
OuenuTte BpeMs KU3HU BO30YKIE€HHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B UK cnekrpe paspemaroTcs 1€ JMHUH, OTJIUYHBIE 110 AJIMHE BOJHBI Ha 15 cM.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMs 4acTHIIa, eciii B cnektpe SAMP
HaOJIr01aeTcsl 0/1Ha JIMHUS (peanbHOe pa3Iuyie JIMHUHM Ipyr oT Apyra coctaiser 200
I'm)

Xl
OxapakTepu3yiTe JIeKTPOMarHuTHOE U3JIyueHUe, SHEPrus KOTOPOro paBHa 4x10°
JK/MOJIB.
OuenuTte BpeMs KU3HU BO30YKIE€HHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B Y@ crieKTpe He pa3pelaroTces JBE JINHUU, OTIIMYHBIE 10 JUIMHE BOJIHBI Ha 30 cM.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMs 4acTHIIa, eciii B cnektpe SAMP
HaOJII01at0TCs IBE JIMHUY (peabHOe pa3inyue JUHUHM Ipyr oT Apyra coctasiset 50 ')

Xl

OxapakTepu3yiTe 2JIeKTPOMarHuTHOE U3JTy4YeHUe, SHEPTusi KOTOporo paBHa 6.8
JK/MOJIB.
OuenuTte BpeMs KU3HU BO30YKIE€HHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH OOMEHa, eciiu
B MK crieKTpe paspeiaioTcst 1B JTHHIH, OTIHYHbIE 10 BOTHOBOMY 4HCIy Ha 1,5 cm™.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMs 4acTHIIa, €ciii B cekTtpe SIMP
HaOJIr01aeTCsl 0/1Ha JIMHUS (pealbHOE pa3inyie JIMHUHM Ipyr oT Apyra coctasiser 200
')

KonTpoubnas padora Ne 2.

2.1.

OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl (PparMeHTAI[H, OCHOBHBIE HOHBI M UX
Macchl) 3,3-TUuMeTUII-TeKCcaHa.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMBbl (hparMeHTaI[H, OCHOBHBIC HOHBI M UX
Macchl) N-MeTunaMuia-2-MeTHII- 0yTaHOBON KHUCIIOTHI.
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Kak Oyner Beirsiiets Y@ CrieKTp ABYX CTPYKTYP, HAXOAAIIUXCS B PABHOBECHH, €CITH MX
paszjinuure 1o JUIMHE BOJIHBI cocTaBisgeT 30 cM, a BpeMsl )KU3HU MePEeX0JHOTO COCTOSHUS —
-6

107 c.

2.2.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXEMbI (hparMeHTAIH, OCHOBHBIC HOHBI U UX
Macchl) 3-MeTui-1-heHnn-neHTana.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTuiI-0yTaHosa.
Kak Oyzner Beirsaaets nonockl B UK ciekTpe AByX CTPYKTYp, HAXOISAIIMXCS B
paBHOBECHUHM, €CIIM UX pa3jInuue MO JUIMHE BOJIHBI cocTaBiisgeT 50 HAaHOMETPOB, a

5 -1

KOHCTaHTa CKOpocTu paBHOBecusi — 10~ ¢ .

2.3.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAIH, OCHOBHBIC HOHBI U UX
Macchl) 3,4-TMMeTHII-TeKCeHa-2.
OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAIH, OCHOBHBIC HOHBI U UX
Macchl) METHIIOBOTO 3(hupa MPOMaHOBOM KHCIOTHI.
Kak Oyzner Beirsinets SIMP ciekTp ABYX CTPYKTYp, HAXOISAIIUXCSI 313 paBHOBECHUH, €CIIH
ux paznuuue 50 ', a BpeMs KU3HU NepexoqHoro coctosinus — 10~ c.

24.
OxapakTepu3yiiTe Macc-CreKTp (OMUIINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,4-TuMeTHII-IIeHTaHoja.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE MOHBI U UX
Macchl) 2-MeTHII- OyTaHaIs.
Kak Oyner Boirmsiaets IMP criekTp ABYX CTPYKTYp, HaXOJSAIINXCS B PABHOBECUHU, €CITU
ux paznmmuue coctaniseT 70 ', a KOHCTaHTa CKOPOCTU PAaBHOBECHUS - 10° c.

2.5.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) (eHMII-YKCYCHOM KUCIOTBI.
OxapaxTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) 4-MeTHII-TIEHTAaHTHOA.
Kaxk 6ynet Beirmsiets Y@ cnekTp ABYX CTPYKTYP, HAXOAIIMXCS B PABHOBECHHU, €CIIM UX
pasnuyue 1o JJIMHE BOJIHBI cocTaBiisgeT 30 HAaHOMETPOB, a BPEMS )KMU3HU MEPEXOTHOTO
cocrosiHus — 0.1 c.

2.6.
OxapaxTepu3yiTe Macc-CeKTp (ONMUIINTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) 24-TUMETHII-TICHTaHAJIS.
OxapakTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIlii, OCHOBHBIE HOHBI M X
Macchl) 4-MeTuiI- TOIyoa.
Kaxk 6ynet Beirmsinets UK ciekTp ABYX CTPYKTYp, HAXOSAIIUXCSI B PABHOBECHH, €CITH UX
pasiuyue Mo JJIMHE BOJIHBI cocTaBiigeT 60 cM, a BpeMs )KU3HU EPEXOAHOTO COCTOSTHUS —

-4

10™ c.

2.7.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIlii, OCHOBHBIC HOHBI M X
Macchl) 3,4-TUMETUI-TeKCAaHTHOJIA.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINUTE CXEMBI (PparMeHTaIlui, OCHOBHBIC HOHBI M X
Macchl) 2-MeTHII- OyTaHOBOW KHCIOTHI.
Kaxk 6ynet Beirmsiets Y@ cnekTp ABYX CTPYKTYP, HAXOIAIIMXCS B PABHOBECHH, €CIIH UX
pasnuuue 1o sHepruu coctapisieT 30 KKkaj, a BpeMsl )KU3HU NEPEXOJHOTO COCTOSTHUS —
10%c.

2.8.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE MOHBI U UX
Macchl) 2,5-TUMETIII-TeKCUHA-3.
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2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI (parMeHTalNH, OCHOBHBIC HOHBI U X
Macchl) BTOp-OyTuiI-0€H30J1a.
3. Kak Oyner Boirmsiiets Y® criekTp IBYyX CTPYKTYP, HAXOSAIINXCS B PABHOBECHH, €CIIH UX
pasznuuue 100 I'11, a Bpemst KOHCTaHTa CKOPOCTH 0OMeHHOTO paBHOBecus — 0.1 ct
2.9.
1. Oxapakrtepu3syiitTe Macc-CeKTp (OMUIIUTE CXEeMBbI (pparMeHTaluu, OCHOBHBIE HOHBI M UX
Macchl) 3,4-TuMeTHII-TeKCaHaMUHa-2.
2. OxapakTepusyiTe Macc-CreKTp (OMUIINTE CXeMbI ()parMeHTalul, OCHOBHBIE HOHBI U X
Macchl) 2,4, TMMETHII IIEHTaHOHA- 3.
3. Kak 6yner Boirianers UK cnekTp IByX CTPYKTYp, HaXOJSAIIMXCS B PABHOBECUH, €CIIH MX
pasnuuue cocraiser 30 emt, a BpeMsI JKU3HU NEPEXOAHOTO COCTOSTHUS — 102 ¢c.
2.10.
1. OxapakrepusyiiTe Macc-CleKTp (OMHIIUTE CXEeMbI (PparMeHTaIi, OCHOBHBIC MOHBI M UX
Macchl) 3,4-TMMeTHII-TeKCcaHa.
2. OxapakTepusyiTe Macc-CrieKTp (OMUIINTE CXeMbI (PparMeHTalUN, OCHOBHBIC HOHBI M KX
macchl) N-metunamuia-2-mMeTuin- 6yTaHOBOW KUCIIOTHI.
3. Kak Oyner Boirmsinets SIMP criekTp IBYX CTPYKTYp, HaXOASIIUXCS B PABHOBECHH, €CITU
UX pa3juyue Mo YacToTe cocTaBisieT 75 ', a BpeMst )KU3HU MEePEX0THOTO COCTOSHUS —
0.01 c.

KonTtpoabHnas padora Ne3

Ne |
1. PaccunraiiTe OTHOCUTEIHHOE CO/IepKaHe KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COCIUHEHUN 10 TaHHBIM CIIEKTpoB SIMP 'H.
Cwmech uzo-niponanona (p = 0.8 r/mi) u ykcycHoi kuciotsl (p = 1.06 v/mi).

Xum.casur (6, M.11.) Mynptumiersocts (I, I'm) | OTH-Has HHTEHCHBHOCTh
1.20 Hyo6uer (6.7 I'm) 36

2.01 Cunruer 36

3.70 I'enter 6

10.5 YIMpEeHHBIN CUHTIIET 18

2. TpeacrasbTe i 00bscHuTe crektp SIMP 'H 1,3-1uxnoprenTanona-3 (piuMepHbIe
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTb,
OTHOCHUTEJIbHAsl UHTEHCUBHOCTH ).

Ne 11
1. Paccunraiite OTHOCHTENBHOE CO/IepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JBYX COEIUHEHUN 110 JaHHBIM CIIEKTpoB SIMP 'H.
Cwmech atarona (p = 0.8 r/mi) u 2-MeTHI-PonaHoBo# KKCIOThI (p = 1.1 r/mi).

Xum.ciBur (G, M.J1.) Mynbrumnernocts (I, ') | OTH-Has MHTEHCUBHOCTD
1.00 Hyo6uer (6.8 I') 36

1.20 Tpurer (6.7 T'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Kgaprer (6.7 I'nn) 24

10.5 YIMpEHHBIN CUHTIIET 18

2. IlpeacraBbTe U 00BsicHUTE criekTp SIMP 'H 1,1-quxnopOyraHomna-3 (mpUMepHbIe
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMOJICHCTBUS, MYJIbTHILIETHOCTb,
OTHOCHUTEJIbHASI UHTEHCUBHOCTD ).

Ne 111
1. PaccunraiiTe OTHOCHTEIBHOE CO/IepKaHe KOMIOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JIBYX COCIMHEHUH MO JaHHBIM CrieKTpoB SAMP 'H.
Cwmech H-tiponianoina (p = 0.8 r/Mi1) u MypaBbuHHOU KUCIOTHI (p = 1.1 r/™mi).
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Xum.cnpur (G, M.J1.) Mynbrumiernocts (I, ') | OTH-HAs MHTEHCUBHOCTD
0.87 Tpuruter (6.7 ') 36
1.25 Cekcrer (6.7 ') 24
2.15 Cunrner 24
3.35 Tpumner (6.7 T'n) 24
10.5 YUIupeHHbI CUHTIIET 20

2. IlpencraBbre U 00bsicHuTe cuektp SIMP 'H 1-x50op-2-metunOyraHomna-2 (IpUuMepHbIe
XUMHUYECKHE CABUTH U KOHCTAHTHI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYIbTHILIETHOCTb,
OTHOCHUTEJIbHAsI UHTEHCUBHOCTD ).

Ne I'Y
1. PaccunTaiite OTHOCUTENLHOE COJIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JBYX COEAMHEHUN MO TaHHBIM CIIEKTpoB SIMP 4.
Cwmech 1-0pom-miponianona (p = 1.8 r/mi) u 1,2-nubpom-niponiana (p = 2.1 r/mi).

XuMm.canBur (G, M.JI.) Mynbrumiernocts (I, ') | OTH-HAs HHTEHCUBHOCTD
0.87 Tpuruter (6.61'1) 36

1.20 Cekcrer (6.6 ') 24

1.25 Jy6uner (6.8 ') 18

2.15 Tpunner (6.6 I'n) 24

2.25 Cekcrer (6.8 ') 12

2.40 Jy6uner (6.8 ') 6

10.5 Y1IMpeHHbI CUHTIIET 18

2. IpencrasbTe 1 00bacHuTe criekTp SIMP 'H 2-x10p-2-MeTun-6yranona-3 (IpuMepHEIe
XUMHYECKHE CABUTH H KOHCTAHTBI CIIMH-CITHHOBOTO B3aUMOJICHCTBHS, MYJIbTUIIETHOCTH,
OTHOCHTEJIbHAS! HHTEHCUBHOCTB ).

Ne'Y
1. PaccunrtaiiTe OTHOCUTEIBHOE CO/IEpP)KaHNEe KOMIOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JBYX COCIUHEHUN IO TaHHBIM CIIEKTpoB SAIMP 'H.
Cwmech uzo-niponanona (p = 0.8 r/mi) u ykcycHoit kucnotsl (p = 1.06 v/mi).

XuMm.caBur (G, M.JI.)

Mynptunnersocts (I, ')

OTH-Hasg UHTEHCUBHOCTD

1.20 Hyb6ner (6.7 I'm) 36
2.01 Cunrner 36
3.70 l'eniter 6

10.5 YIMpEeHHBIN CUHTIIET 18

2. llpencraBbre u 00bsicuute cuexktp AMP H 2-x110p-3,3-AMMeTHII- 1-HUTpOTIeHTaHa

(HpI/IMCpHBIe XUMHUYCCKUEC CABUTU M KOHCTAHThI CIIMH-CITMHOBOI'O BBaHMOHeﬁCTBHH,
MYJBTHIIVIETHOCTh, OTHOCUTCIIbHAA I/IHTeHCI/IBHOCTB).

1. PaccunrtaiiTe OTHOCUTENIHHOE CO/IepPKaHNe KOMIIOHEHT (MOJIBHOE, BECOBOE, 00HEMHOE) B
CMECH JIBYX COCIMHEHUH 10 JaHHBIM CrieKTpoB SAMP 'H.

Ne Y1

Cwmech 3tanona (p = 0.8 r/mi) u 2-MeTHI-nponanoBoit kuciaotel (p = 1.1 r/mi).

XUM.CIBUT (G, M.]I.)

Mynsrunnersocts (I, ')

OtH-Has UHTCHCUBHOCTh

1.00

Hy6net (6.8 T'r)

36

1.20 Tpumner (6.7 T'n) 36
2.55 I'enrer (6.8 I'mn) 6

3.40 Ksapter (6.7 I'm) 24
10.5 YIMpEeHHBIN CUHTIIET 18
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1
2. lIpencraBbre 1 00bsicauTe ciektp SAIMP "H 1-auTtpo -3,3,4-TprMeTHII-TeKcaHoIa-4
(mpuMepHBIE XUMUYECKUE CIBUTH M KOHCTAHTBI CITUH-CITMHOBOTO B3aUMO/ICHCTBHUS,
MYJIbTHIIETHOCTh, OTHOCUTEIbHASI HTHTCHCUBHOCTB ).

11.4.

Bonpochbl K DK3aMeHy

|-ble BONpochl (TeopeTHYECKHE)

1. Ilpupoga  PNEKTPOMAarHUTHOIO  W3JIy4EHUS.  ODHEPreTUYECKUE  XapaKTEPUCTUKH,
COOTBETCTBYIOIIUE PA3JINYHBIM BUJAM M3IyYCHHUS.

2. Pasznuunble BUABI IEPEXOI0B B aTOMaX U MOJIEKYJIax.

3. XuMHUYECKHE IPOLECCHl, BIUAIOLIME Ha E€CTECTBEHHYIO UIMPUHY CIEKTPAJIbHOM JIMHHUU.
BnusiHue Ha Hee PaBHOBECHBIX XMMHUYECKHUX IIPOLIECCOB.

4. OcCHOBBI U CyTh MeTO/1a (POTORIEKTPOHHOH CIIEKTPOCKOINH.

5. CyTb U OCHOBBI METO/I0B ATOMHOM 3MHCCUOHHON CHEKTPOCKOIUH.

6. CBs3b KPUBBIX NOTEHIIMATBHON SHEPTHUH MOJIEKYJI C JIEKTPOHHBIMU CIIEKTPAMHU.

7. ChoexTpockomus B yibTpadUOJICTOBOM H BHIMMON O0JACTH  AJIEKTPOMArHUTHOTO
n3nydenus. [IpuMenenune 3J1eKTpOHHON CIIEKTPOCKOINN.

8. Cnexrpockonuss B wWH(pakpacHoi oOmactu. [‘apMOoHHMYECKME W aHTapPMOHHYECKHE
KoJe0aHusl.

9. XapakrepuctuuyHocTh MK-CHEKTpOCKONUHM JUIT  Pa3sIUYHBIX KJIACCOB OPTraHUYECKUX
COCTUHEHUH.

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

11. IlpumeHeHre Macc-CIEKTPOCKONMMM I WACHTU(UKAIMM  XUMHUYECKUX  MOJIEKYIL.
XapaKTEpUCTUYHOCTh MAcC-CIIEKTPOB JUIsl Pa3JIMYHBIX KJIACCOB OPraHUYECKUX MOJIEKYIL.

12. BausiHMe M30TOTIOB Ha XapakTep Macc-CIIeKTPOB.

13. OcHoBsl ciektpockonuu SIMP. Marautasie MoMeHTHI aaep. CninHoBoe yucio. [lepexoabt
B cniektpockonuu AMP. 3aceneHHocTs ypoBHEH.

14. OcHoBHBIE TapaMeTpsl B criekTpockonuu SAMP 'H. Xummdeckuii CIBUT, KOHCTAHTBI CITHH-
CIIMHOBOT'O B3aUMOJIEHCTBUS. HTEHCUBHOCTh CHEKTpasibHbIX JUHUI. TpeboBaHus K
CTaHJapTaM U PACTBOPUTEISAM.

15. XapakTepucTUYHOCTh ~ XMMHUYECKMX  CABUTOB M KOHCTaHT  CIIMH-CIIMHOBOTO
B3aUMOJCHCTBUA B criekTpax AMP 'H. MyJIBTUILUIETHOCTE CUTHAJIOB.

16. OcHOoBHBIE TTapaMeTpsl B crieKTpockornuu SIMP Bc. XapakTepuCTUYHOCTh M JTUAIIa30HbI
XUMHUYECKHX CIIBUTOB JJISi OCHOBHBIX KJIACCOB OpraHMYECKHX coeAuHeHHH. TpeboBaHMs K
CTaHJAapTaM U PaCTBOPUTEISIM.

17. Metosbl aTOMHO-3JICOPOIIMOHHOTO aHAIN3a.

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

19. S nepHblii KBapyNOJIBHBINA pe30HaHC, Sapa, obaanaronye KBaapyrnoJlbHbIM MOMEHTOM.

20.

|1-0ii u |11-uii Bonpockl penieHne KOHKPETHBIX CHEKTPAJIbHBIX 3a/1a4.

1. OOGMeHHBIE MPOLIECCH] U IMHUPUHA JIUHUHN B Pa3IMYHBIX CIIEKTpax.

2. Pacmmpposka UK-ciekTpoB opraHM4ecKuX MOJEKYII.

3. PacmmdpoBka Macc-CrieKTpOB OPraHUYECKUX MOJIEKYI..

4. CxeMbl pacnajia U MPeACTaBICHUE OCHOBHBIX XapaKTEPUCTUYHBIX MTMKOB B MAcCC-CIIEKTpax
KOHKPETHBIX MOJIEKYJI.

5. Pacmmdposka cnextpos SIMP 'H OPraHUYECKUX MOJIEKYIL.

6. Ilpencrasnenue criektpo SIMP 'H KOHKPETHBIX OPraHUYECKUX MOJIEKYI.
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7. Hcnonb3oBaHUE aJAUTUBHBIX CXEM JJII pacyeTOB XMMHUUYECKHX CABUTOB B criektpax SIMP
1
Hu®C OpraHUYE€CKUX MOJIEKYI.
1 .
8. MynbTumiaernocts B ciekrpax IMP “H ¢ropcoaepkamumx opraHMueCKuX COSAMHEHUH.

CoNoO~WNE

NNRPRREPERERERRERRERE
PO OWoOO~NOOOIDdWDNEO

Hpunioxenne Nel.

Bonpochbl 1151 cAMOCTOATEILHOM PA00TLI CTYIEHTOB

Cnektpockonusa SAMP B HeopraHu4eckoi XuMHH.

BnusiHre OBICTPBIX XUMHUYECKUX MPOIIEcCOB Ha criekTp SIMP.
®dypbe-cnekrpockonus SIMP.

Penakcanmonnslie mpoueccsl B criekrpockornuu SIMP.
Crnextpockonust SIMP B anu3otpomnHbix obpasiax (TBepoe Tejo).
Ocobennocrr criekrpockormu SIMP *C.

Hogskle npuHIUNB 1 TpUMEHEHUE criekTpockonuu AMP.
Meroas! IBOMHOTO pe30oHaHca B ciekTpockonuu SIMP.
Cnektpockonus I[P KOMIIJIEKCHBIX COCTUHEHUH.

. Criextpockonust DI1P B METaJUIOKOMIIKIIECHOM KaTaju3e.

. KBazpynoiyibHbIE METO/IBI PE30HAHCA B U3yUEHHUE FaIOUIIPOU3BOAHBIX.
. CriekTpanbHble METO/bl U3YUEHUSI KOMIUIEKCOB METAJLJIOB.

. HeTpaguimoHHbIe METOIBI aKTUBALUU.

. UK-cniekTpockonus B OpraHu4ecKON XUMUH.

. KonmnuectBennsle acnekTsl cnexrpockonuu UK.

. IIpaBuna or6opa B cnektpockonuu KP

. IlonspusanMoHHbIE U AETIONSAPU3ALUOHHBIE JIMHUU B cieKTpe KP

. Meroabl HOHU3ALMU U BO30YXKIEHUS MOJIEKYI.

. DNEKTPOOTPULATENBHOCTD U Y D-CIIEKTPOCKOIIHS.

. Macc-criekTpoMeTpus B U3y4e€HUU HU3KOMOJIEKYJISIPHBIX COEIMHEHUH.
. Ocob6eHHOCTH U30TOMHOM Macc-CIIEKTPOMETPHH.

KpnTeme OILICHUBAHHUA 0TBETOB HA 3K3aMCHE:
DK3aMeH Mo JAUCHUILIMHE COCTOUT U3 TPEX JacTeH:

Ha »k3ameHe CTYACHTY Ipeajaracrcsa OTBCTUTH Ha 1 TeOpeTI/I‘leCKI/Iﬁ BOIIPOC U PCIINTH 2
KOHKPCTHBIX CIICKTPAJIbHBIX 3ada4U.

OrtBer Ha KaXKIbIN BOIIPOC ouiera OIICHUBACTCA OTACIIHLHO. HpI/I BBICTABJICHUHU OLICHKH

3a OTBET YYHUTBIBAIOTCA OTBCTHI CTYACHTA HA JOIMOJHUTEIIBHBIC BOIIPOCHI ITPEIIOoaAaBaTCIIA.

OTI[CJ'ILHEUI OIICHKA 3a OTBCTHI HA JOIMMOJIHUTCIILHBIC BOIIPOCHI HC CTABUTCH.

[Tokaszarenu Kpurepun

OTBeTHI IO BOIIpoCcaM Ounera COACPIKAHUC OTBETA COOTBETCTBYCT IOCTABJICHHOMY BOIIPOCY

packpbIBaloTCA HanboJsee 3HaUUMble (PaKThl, HAyYHbIE
MIOJIOKEHMSI, COOJIIOJaeTCsl JIOTHYECKask OCIEeI0BATEIbHOCTD
B M3JI0)KEHUU MaTepuaia

OTBeTHI HAa JOIOJIHUTECILHEIC COACPIKAHUE OTBETA COOTBETCTBYCT IMOCTABJICHHOMY BOIIPOCY
BOIIPOCHI PAaCKpBIBAOTCA HanOoJiee 3HAYUMEBIC (I)aKTBI, Hay4YHBIC

IIOJIOKCHHUA, CO6J'IIO,ZIaeTCSI JIOTUYCCKYIO IMOCJICI0BATCIIBHOCTD
B U3JIOKCHUU MATCpUaJl

Ouenka «Hey10BJIETBOPUTEIbHO)
(dbparMeHTapHOE 3HAHHUE MPEAMETA, OTCYTCTBUE YMEHHUM U HaBBIKOB PUMEHEHUS

METOA0B U MMOAXO0J0B HSanGMOﬁ AUCHUIIJIMHBI ITPU pCHICHUA YLIC6HLIX 3aaa4.
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OueHka «y10BJeTBOPUTEILHO)

HECUCTeMAaTU3UPOBAaHHBIC 3HAHUS MIPEIMETa, YACTUUYHO CPOPMHUPOBAHHBIC YMEHHUS U
HABBIKU TIPUMEHEHUS METOJIOB U MOIX0/I0B H3y4aeMOU TUCIUTUIMHBI IPU PEHICHUH YISOHBIX
3ajad.

OueHka «xX0pouo»

B 1IEJIOM, C(POPMUPOBAHHBIE, HO CO/IEPKAILUE OTACNIbHbBIE MPOOEIbl 3HAHUS ITPEeIMETa,
YMEHHE MPUMEHITh METObI ¥ MIOAXOIbl U3y4aeMOU TUCIUIUIMHBI IPU PEIICHUN YISOHBIX U
MPAKTUYECKHX 3a[a4 ¢ MUHUMAaJIbHBIM KOJIMYECTBOM OLIMOOK HEMPUHIIUIIUAIBHOIO XapakTepa,
HaJM4K1e HABBIKOB IPUMEHEHUSI METO/I0B U MOAXOA0B U3y4aeMON JUCHUIUIMHBI IPU PEILICHUN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OueHka «OTJIHYHO»

c(hOpMUPOBAHHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS MTPEAMETa, CPOPMUPOBAHHBIE
YMEHUS U HaBBIKU MPUMEHEHHS METOJIOB U TIOJIXO0/I0B M3y4aeMOU JUCIUIUIUHBI TPU PEHICHUU
yueOHBIX U MPAKTUYECKUX 3a]1a4.

Pa3zpaboruuk:

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

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl aHATUTUYECKOW XUMHUH
10 mapra 2025 1., mpotokon Ne 4 ‘

3aB. kaenpoii, TO1EHT Q >\‘Z‘\ %\Mf A.W. Bunbemc

Hacmosawas npoepamma ne modxxcem 6vims 60cnpoussedena Hu 8 Kaxkotl popme o6e3
npeodsapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammbi.
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