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ConepkaHue TUCIUILTAHBI (MOTYJIS)

5.1 Coneprxkanue pasziesIoB U TEM IUCLHUILUIUHBI (MOJTYJIS)
5.2 Pazgensl  mucnumiiumHbl  (MOAyNs) W MEKIMCHMIUIMHAPHBIE  CBS3U  C

obecrieynBaeMbIMH (TIOCIIEAYIONIMMHU ) TUCIUILTHHAMUI
(MOmymsIMU)
5.3  Pa3zzgensl ¥ TeMbl AUCHUIUIAH (MOJYJICH) ¥ BHJIBI 3aHSATHIA
6. IlepedyeHp ceMHHApCKHUX, MPAKTHUYECKUX 3aHATHH, J1aOOpaTopHBIX paldoT, IuIaH
CaMOCTOSITENIbHOW PaldOThl CTYAEHTOB, METOIMYECKHE YyKa3aHWs [0 OpraHu3aluu
CaMOCTOSITENIbHON PabOThI CTYAEHTOB
6.1 [1nan camocTosATENbHON PAaOOTHI CTYACHTOB
6.2  Meroauyeckne yKa3aHus M0 OPTaHU3AIMH CAaMOCTOSATEIbHOW pabOoThI CTYJCHTOB
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(Momyst):
a) OCHOBHAs JIUTEpaTypa;
0) IOTIOJIHUTEIbHAS TUTEPATYPA;
B) IporpaMMHOE 00€eCIIeYeHHE;
r) 6a3bl JTaHHBIX, TOUCKOBO-CIPABOYHbIE 1 HH(OPMAIIMOHHBIE
CHCTEMBI
9. MarepuaabHO-TEXHHUECKOE 00ECTICYCHNE TUCITUTUTNHBI (MO/TYJIsN)
10. O6pa3oBareabHBIC TEXHOJIOTHH

11. Ouenounsie cpenctsa (OC)



I. He.]'II/I H 3aJ1a4Yi JUCHUILIMHBI:

He.m: AUCHUIUIMHBI — q)OpMI/IpOBaHI/Ie TCOPCTUYCCKHUX OCHOB, IMPAKTHYCCKUX
BO3MOKHOCTEH U OFpaHH‘ICHHfl, BaKHEHIITHX (1)I/ISI/I‘ICCKI/IX METOJO0B HCCIICAOBAaHMI,
3HaKOMCTBO C UX allllapaTypHbIM OCHAIICHUEM U YCIIOBUSAMMU IIPOBCACHUS SKCIICPUMCHTA. I[aTI)
CTYACHTaM HNpPCACTABIICHUC O NPpHUHOHUIIAX W MPAKTUYCCKOM NPUMCHCHUN OCHOBHBLIX, IIMPOKO
BOCTpe6OBaHHBIX (1)I/ISI/ILICCKI/IX METOJ0B HCCJIICAOBaHNA. ]_IOCTOI/IHCTBO Kypca COCTOUT B TOM,
4YTO pacCMaTpuBACTCAd KOMINIICKCHOC IIPUMCHCHHUE CIICKTPOCKOIIMYECKUX W CICKTPAJIBHBIX
MCTOHOB JIA YCTAHOBJICHUA COCTaBa, CTPOCHUA, CTPYKTYPBI OPraHUYCCKHUX U HCOPraHUYCCKUX
COCHHHGHHﬁ. Kpr COCTOUT H3 IMOCICAOBATCIBbHO MW JIOTMYCCKH CBsA3aHHBIX pa3aciios,
ITOCBALICHHBIX H,Z[epHO'(bI/BI/ILIeCKI/IM METOJaM U METOJaM MOHeKYJIHpHOI;'I CIICKTPOCKOIIHUN.

3aga4u AMCHMILIMHBI - B PE3YJITATE U3YUYEHUS JAHHOTO Kypca CTYJEHTBI JOJKHBIL:
3HaTh TEOPHIO, IO3BOJIIOIIYIO OIMKCHIBATH (DU3MUECKUE SBJIECHUS, KOTOPBIE IOCITYKUIN
OCHOBOM BO3HMKHOBEHHs (PU3MUECKOr0 METOAA; NPUHIUI U YCTPOMCTBO 00OPYAOBaHUS JUIs
HaOro1eHusT PU3NYECKOTO SABICHHUS, ITapaMeTpbl 000PYIOBAHUS U XaPAKTEPUCTUKU KaXKI0TO
U3 METO/0B, BO3MOKHOCTH U OIpPaHMUYEHMsI METOJIOB, CIIOCOO NMPUTOTOBJIECHUS 00pa3LOB JUIs
aHaiu3a, a TaKKe NPUMEHEHME METOJI0B K PELICHUIO INMPaKTHUYECKUX 3ajad 0 oO0IemMy
HaIlpaBJICHUIO «COCTaB — CTPOCHHE — CTPYKTypa» C MIHPOKAMH BO3MOKHOCTSIMHU
UACHTU(PUKAIIMOHHOTO MOTEHIMala (KaTaloru, JuarpaMmbl, OaHKHU JaHHBIX, KOMIIBIOTEPHOE
MO/JICJIUPOBAHUE).

I1. Mecto pucuunumnsl B crpykrype OIIOIL:

2.1. HucuumrHa «@PuU3nuecKkue MeTO/bl HCCIEOBAaHUS» BKIIOYEHA B YHCIIO
0a30BbIX AMCUUIUIMH BapUaTHBHOM 4acTW y4eOHOro IuUlaHa, (OPMUPYEMBIX YYaCTHHKAMU
o0Opa3oBaTenbHbIX OTHOIIEHUH - 51.B.04.

2.2. st u3yueHus: JaHHOW y4eOHOUM AMCHUIIIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, OPMUPYEMbIE TTPEAMICCTBYIOMUMH JTUCIUTUIAHAMH :

Ne n/n Kon aucuuninssl HanmMeHnoBaHue npeaecTBYrONMX TACHUATIIINH
1 b1.0.13 Mexanuka 1 MOJIEKyJIsIpHas Qpu3nka
2 b1.0.14 DNEKTPUYECTBO U MAarHETU3M
3 b1.0.15 OnTHKa U CTpoeHUE aToMa
4 b1,0.16 OO0mas xumusg. XUMHUS HEMETAIIJIOB.
5 b1.0.17 Mertannnueckast CBsi3b. XUMUS METAJUIOB.
6 b1.0.18 AHaJTUTHYECKAS XUMHUS
7 b1.0.19 DU3HUKO-XUMHUECKHE METOBI aHaIN3a
8 b1.0.20 Oprauyeckast XUMHSL.
9 b1.0.21 Oprannyeckast XUMUsl IPOU3BOJHBIX YITIEBOJLOPOIOB
10 b1.0.30 Crpoenue BelecTBa
2.3. OcBoeHre AUCIUTUTHHBI SIBISETCS HEOOXOIMMON OCHOBOM IJISl TIOCTIEAYIOIIETO

W3Y4YEHUST AUCIUIUITNH «AHAIN3 CI0XHBIX O0BEKTOB», «CIEKTpabHBIE METO/IbI aHAIH3a»,
«AHanu3  OpraHMyYecKHX  CcoenuHeHui», «CoBpeMEHHbIE  METOAbl  HCCIIEOBAHUSA
HEOPraHMYECKUX OOBEKTOB», KYPCOB MO BBIOOPY CTYIEHTOB, Ui HW3YYEHHS MHOTUX



CHeLHaIbHBIX KypCOB MarucTpOB, JUIsl BHINOJIHEHHs KBaIHM(PHUKALIMOHHBIX paboT OakaaaBpoB
Y MarucTpoB.

I1I. TpeGoBaHusA K pe3yIbTATAM OCBOCHHS JMCIUIIIMHbI:
[Iporiecc ocBOGHMSI AMCUUIUIMHBI HampaBiieH Ha (OPMHPOBAHNE KOMIIETCHLUH (3JIEMEHTOB
cienyromux komneteHiuil) B coorBeTcTBUM ¢ ®I'OC BO 1 OIT BO 1o nanHoMy HanpaBiIeHHUIO
04.03.01 «Xumus», npopuns: Xumus HedTH U rasa.

HepequL IVIAHUPYEMBIX pE3yabTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHIANKATOPAMHU JOCTHKCHUA KOMIIeTeHIInii

Komnerenmus Nuaukaropbl KOMIeTeHIM A Pe3ysabTarsl 00y4yeHus
[1K-2. Cnocoben [1K-2.2. BeiOupaet Texuuueckue | 3HaTh: TEOPETHYECKHE  OCHOBBI
BBIOMPATH CPE/ICTBA M METO/IbI HCIIBITAHUN | cOBpeMEHHBIX (PU3MKOXUMHYECKHUX
TCXHIHCCKHC (13 HabOpa UMEIOLMXCSE) IS METONOB HCCIIEIOBAHUS, OCHOBBI
CpeAcTBa U MCTO/BL PEIIEHUS [TOCTABJICHHOM 3a1aUH. | \1atanMaTHuecKoil CTATHCTHKH
UCTIBITAaHUN
(MCCIeN0BAHMIT) IS IPUMEHUTEIHHO K OILICHKE
peleHust MPaBUJIBHOCTH u
IOCTaBJICHHbIX 337124 BOCIPOM3BOJANMOCTH  PE3YJIbTaTOB
XUMHUYECKOM aHalli3a; TMapaMeTpbl  CIEKTPOB
HAIPABJIEHHOCTH pa3IUuYHBIX (PU3NYECKHX METO/I0B

aHaJn3a u 170:¢
CTPYKTYpPHOCTIEKTpaIbHbIE
MK-2.3. B3aMMOCBS3H.
TpoBoauT 016OP, Ymersn: MHTEPIPETUPOBATH
HICHTHDUKALIIO pe3ynbTaThl  (PU3MKO-XUMUUYECKUX
06pasIoB., METO/I0B UCCJIEI0BAHMS,
YCTaHABIIMBAET 10JIb30BaThCS CIIPaBOYHOMU
HOPMAaTHBHBIE 3HAYCHHSI JJIEKTPOHHOW 0a30¥ JaHHBIX  C
KOHTPOJIUPYEMBIX LENbI0 PELIEHUS 3aJauld «COCTaB-
roKasaresei. CTpPOEHHUE — CTPYKTYpa»,
MOATOTOBUTH OTYeT 0

BBITIOJTHEHHOU paboTe
Baagers: ocHOBaMHM — TEXHUKHU

BBITTIOJTHCHU A OCHOBHBIX
AHAJIMTHYCCKUX onepaunﬁ npu
perucTpanuun CIICKTPOB
Pa3siIMYHbIMHU CbI/ISI/I'—IeCKI/IMI/I

METOJIaMH aHaJIn3a HCCIEIYEMbIX
BCIICCTB, HaBbIKAMH
KOpHOpaTI/IBHOFO MBIIIJICHU A nu
KOMMYHI/IKaTI/IBHI)IX KOMHeTeHHI/Iﬁ
HpI/I BBIITIOJIHCHUN
HAYYHOUCCIIE0BATEIbCKON "
HAaYYHOBCIIOMOTI'aTeJIbHOMN

npodeccnoHaNbHOM e TENbHOCTH.




prHOEMKOCTL AUCHHUIIIMHBI COCTABJIACT 3 3ayeTHBIX (19705070108 108 yacoB,

dopmMa NPOMEKYTOUHOI aTTeCTAIMMU: IK3aMeH

1Y. COAEP/KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 ConepxxaHue JMCUMILIUHBI, CTPYKTYPHUPOBAaHHOE 110 TEMaM, ¢ YKa3aHHEM BHAOB Y4eOHbIX 3aHATHH M OTBEJAEHHOI0 HA HUX KOJIMYeCTBA
aKaJeMHYEeCKUX YaCOB
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4.2 Copaep:xaHnue pa3iesjioB M TeM TUCUUIJIMHbBI.
Pa3znennsl u Tembl AUCHUNIMHBI «PU3MYecKHe METOAbI UCCIET0BAHUSD)
M BHJbI 3aHATHII

Ne HaumenoBanue pasnena TUCHUIIIUHBI Jleki. Cewm.. | JIab.| KCP | CPC Bcero
3aH. 3aH. | +KO
/T
L Beenenue 1 1
2. Knaccudukanust puznuecknx MeToa0B
HCCIIeIOBaHUs, BUIBI B3aumoaencTeust OMMU c 2 1
BELIECTBOM 2 2 7
3. VYupyroe B3aumoaeiicteue OMMU ¢ BemectBom
(Hedenomerpus, TypOOAUMETPHS, 2 2
pedpakToMeTpHs, TOJIPUMETPHS) 2 3 9
4.
W3oTomHas 1 MOJIEKYJISIpHAsT MaCCCIIEKTPOMETPHS 9 5
10 4 18
2 OnTuueckue meronpl ananuza (MK u YO
CIEKTPOCKOIIHS) 6 2 2 4 14
6. | ChekTpocKomus MEKTPOHHOTO-TapaMarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. Cnexrpockorus IMP 1H. 2 2
4 4 12
8. Cnexrpockorus IMP BC. 2 2
2 4 10
9. | KonudecTBeHHas OIEHKA COJCPIKAHUS BEIIECTB B
CMECSIX Pa3IMYHbIC METOIaMHU 2 )
5 2 11
10 Oxzamen 18
12. Bcezo uacos 34 16 15 25 108

4.3. Conep:xaHue pa3iesioB U TeM TUCHUIINHBI

1.1. BBeaenune

dusnuecKkue MeTo/bl B XMMUU — MECTO, 3aJauu, 1enu. Tunel U cnenuduka 3a1ad, peraeMbIx
(bu3NYECKUMU METO/aMU HCCIE0BaHUsA. YHHUBEpcaIbHble PU3NYECKHE METO/IbI UCCIIEJOBAHMUS.
OcCHOBHBIE HamnpaBlIeHUs] MPUMEHEHHS (U3NYECKUX METOJOB HCCIEJIO0BAaHHUS MpU aHAJIU3e
CIIOKHBIX 00BekToB. IIpsimas u oOpaTHas 3agaya (U3MYECKMX METOJOB MCCIIEJOBAHUS.
HexoppekTHOCTh MOCTaHOBKH 00paTHBIX 3a7a4d. OO1ue 4epThl CIEeKTPOCKOMMYECKUX METOJIOB.

Cxema paccMoTpeHusi (U3MUECKUX METOJOB  HccienoBaHus — OU3MYECKU NpUHIMII,
AnmnaparypHoe peunieHue, M3mepsemble mnapamerpsl, VHTepnperanus napamMeTpoB AN
XUMHUYECKHX 33124, OCHOBHbIE 0COOEHHOCTH, JOCTOUHCTBA U HEIOCTATKH.

1.2. Knaccupukanus pusndecKUuX MeTOI0B UCCIeI0BAHUS

Bunelr  B3auMozeicTBHS 3JEKTPOMAarHMTHOTO H3Iy4eHHs ¢ BemlecTBoM. OOmias 1mikana
DHEPreTHUeCKUX XapakTepuctuk OMMUW  (mnumHa BOMHBI, YacTOTa, BOJHOBOE YHUCIIO,




SHEPreTUYecKHe XapaKTepUCTHKH, OTHECEHHble HAa aTOM M MOJb BellecTBa). [IUCKpeTHOCTh
SHEPreTUYECKUX IMapaMeTpoB Ipu B3aumozerctBuu OMMU ¢ BemectBoM. Ilepexosl,
Ha0JI0JaeMbl€ B pa3IMUHbIX quanazonax DMU. DiekTpoHHbIE Tepexo/ibl B aTOMaX U MOJIEKYJax,
BaJICHTHBIE U KOJIeOaTeNbHbIE TIEPEX0/Ibl, B3aUMO/ICHCTBUE BEILIECTB C MATHUTHOM COCTaBISIOLIEH
OMMU, wu3MeHeHHe CHUHOBOIO (MAarHUTHOTO) COCTOSIHHUS aTOMOB M 3JIEKTPOHOB. OCHOBHBIE
napameTpbl B pa3JIMYHbIX CHEKTpaibHbIX MeTonax. [llupuna criekTpanbHbIX TUHUN, BIUSHUE HA
Hee OOMEHHBIX MPOLIECCOB.

1.3. Ynpyroe B3aumoaeiicreue IMMU ¢ BemecTBoM.

dwusnueckass CyIIHOCTh METOAOB HedemoMeTpuu, TypOUauMeTpuH, pedpakTOMETpHUH,
noixspomerpud. OCHOBHBIE MapaMmeTphl, MOJy4aeMmble OSTUMH Meroxamu. [lonstHe o
PEHTTEHOCTPYKTYPHOM aHAJIH3E.

1.4. MU30TONHAS U MOJIEKYJISIPHAS MaCC-CIIEKTPOMETPHSI.

Honwuzanus atoMoB 1 MoJieKyJl. [loTeHIanbHble KpUBBIE 17151 IBYXaTOMHBIX MOJIEKYJI U UX HOHOB
B Da3IMYHBIX OJIGKTPOHHBIX  COCTOSHHUSX. MOJEKyIspHble M  OCKOJOYHBIE  HOHBI,
neperpynnupoBoYHbie HOHBI. [IpuHIIMNIManbHas cxema macc-ciekrpomeTrpa. Cucrtema Hamycka.
Metoapl MoHU3anMH. ONeKTpoHHBIA ymap. Ceuenwe wnonmzauuu. Kpusbie 3¢ dexTuBHOCTH
noHuzanuu. Cxema HWOHHOro wucroyHuka. @Dorononmszanus. HoHuzauuss HEOAHOPOJHBIM
JNEKTPUYECKUM ToJieM. Xumudeckas wuoHuzanusa. OCOOCHHOCTH BpPEMAINPOJIETHOIO U
KBaJIpYIIOJIBHOIO Macc-ceKTpoMeTpoB. Paspemenune mnpubopa. Macc-cniektp. Onpenenenue
MOJIEKYJISIPHBIX Macc. BbIsiBIeHME KA MOJIEKYJISIpHOT0 HoHA. [IpuMeHeHne MacccieKTpOMETPUU
JUIsE  KOJIMYECTBEHHOIO0 M KayeCTBEHHOTO aHajlu3a HEOpraHM4ecKux (M30TOMHAas Macc-
CHEKTPOMETpHs]) M  OpraHMYecKux  (MOJIEKyJspHash  Macc-CIEKTPOMETpUs)  BEILECTB.
MacccnektpoMeTprueckass HMICHTH(UKAIUS  BEMmECTB. 3aKOHOMEPHOCTH  (parMeHTaluu
MOJIEKYJISIpHBIX HMOHOB. [leperpynmupoBku. MeracTtabuibHble HWOHBI, HMX 3HAYCHHUE IS
uaeHTuGUKay. BiusHUEe H30TONOB HAa XapakTep Macc-CIeKTpa, UX poJib B OTHECEHUU
(bparMeHTOB.

1.5. OnTnyeckue cneKTpajabHbIe METOAbI AHAJIN3A.

OcHOBHBIE  337]aud  MOJIEKYJISIPHOM  CHEKTPOCKONMHU. BzaumojnelicTBue  BemectBa ¢
BJIGKTI)OMaFHI/ITHBIM I/ISJ'IyquI/IeM. ILI/IaHaSOHI)I OHTI/ILIGCKOI\/'I O6J'IaCTI/I SHGKTPOMaFHI/ITHBIX BOJIH.
BSaI/IMOCBSISL BHGKTpOMaFHI/ITHOFO HSJIyquI/Ifl C IToKa3aTeIsiMu cpemﬂ.

UK-cnexkrpockonus (MK). Buasl konebanuii. DHeprus KonedareapHO-BpallaTeIbHBIX YPOBHEH.
Mopnens rapmoHudeckoro ocuusuisitopa. IlpaBuno otbopa. CunoBas NOCTOSTHHAas MOJIEKYJIBI.
WHTEHCUBHOCTh TOJOC KoJeOaTeNbHBIX CHEeKTpoB. COCTaBHbIE U PAa3HOCTHBIE YACTOTHI.
Hopmanbnabie konebanus. O6epronsl. Pezonanc ®epmu. Uwucno konedaTenbHBIX CTENEHEH
cBoboabl. biok-cxema K- cnexkrpomerpa. OcoOeHHOCTH MH(PpAaKpaCHBIX CIEKTPOB BayKHEHIIINX
KJIACCOB OPTaHMUYECKUX COEAMHEHUN — mapaduHbl, ukIonapaduHbl, oJePUHbI, APOMATUIECKUE
YTJIEBOJOPOBI, TETEPOATOMHBIE coeqrHEeHUs. VnenTudukanus coOeTnHEHU W KauyeCTBEHHBIN
aHanu3 cmeceil. KommuecTBennbrii ananmm3. OcoOeHHOCTH TIpUMEHEHHUs 3akoHa byrepa-
Jlam6eprabepa B K- obnactu.

YO criekTpocKonus DJEeKTPOHHBIE CHEKTPbI THUIIBI AIEKTPOHHBIX MEPEX00B. XPOMO(DOPHI
U UX CHeKTpajbHas xapakrepuctuka. Crnexrpodoromerpsl st Y. CTpyKTypHBII aHAINU3 MO
cnektpam Y@ nornomenus. Y@ crnekTpsl U sHepreTuueckue xapakrepuctuku B3AMO n HCMO.

[ToTenumansl HOHU3ALUH U OHEPIUsa CPOACTBA K SJICKTPOHY.

1.6. CnekTpocKkonus 3JIeKTPOHHOI0 NapaMarHuTHOro pesonanca (JI1P).



[Ipupona mapamarsetusma. Tumbl paaukagoB. OpOUTaNbHBIA W CIIMHOBBIA MAarHeTHU3M. g —
dakrop. CHsiTe OpOUTAIBHOTO BBIpOXKJIEHUSA. AHU30Tponus g — (akropa. CnuH-opOUTaAIBHOE
B3auMojieicTBus. [lapamaruuTHbie YacTUIBI B MaruuTHOM mosie. YcnoBusi DIIP. 3aceneHHOCTh
ypoBHell. ChnuH-pelieToyHass W CIHUH-CIMHOBasl periakcaius. To4HOCTh, YYBCTBUTEIHHOCTH
Merona. lllupuna cnexrpanbHoil JuHUU B cnekTpe OIIP, npuuunsl ymupenus. CBEpXTOHKAS
ctpykrypa (CTC) B cnektpe DIIP. CTC oT 0JHOr0o M HECKOJIbKMX MapaMarHuTHBIX saep. Yucio
KOMIIOHEHTOB  MYJIbTUIUIETOB, paclpeleieHue HWHTeHCuBHOcTe. Buna cnektpos JIIP
MPOCTEUIINX paauKaioB. MaeHTudukamus mnapaMarHUTHBIX dYacTHI[ 1o crnektpam OIIP.
Anuzotponubie 1 u3orponHsie koHcTantel CTC. Ocobennoctu skcnepumenta JIIP, xapakrep
00pa31oB, ucnoab3yeMblie pactBoputend. [Ipunoxkenne meroga DIIP B xumuu. Mcnons3oBanue

«CIIMHOBBIX MECTOK).

1.7.CnexkTpockonus siiepHOr0 MAarHUTHOTO Pe30HAHCA.

KBantoBo  MexaHuueckas MoOJE€Ib  H30JMPOBAHHOIO  IPOTOHA.  ODKCIEPUMEHTAJIbHOE
IIOATBEP)K/ICHUE KBAHTOBAHUS YIVIOBOIO MOMEHTA U ypPAaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCUPOBAHHOM Cpele W IPUHLMUIIBI yCTPOMCTBA
COBpeMEHHOTO0 criekTpomerpa SIMP. MaruutHble CBOMCTBA pa3/IMYHbIX AAep. UyBCTBUTEIBHOCTD
merona. Hacenennocts ypoBHeW. HHTEHCHMBHOCTH CHUTHajioB. BHyTpeHHHE U BHELIHUE
cranaaptsl. [lapameTpbl CIEKTPOB AAEPHOT0 MATHUTHOTO PE30HAHCA.

CrnieKTpsl IPOTOHHOTO MATHUTHOTO Pe30HAHCa MoNeKyd. KoHcTaHTa SKpaHMpOBaHMS Spa.
[ToHSTHE XMMHYECKOTO C/IBHTAa B CIIEKTPax SAEPHOTO MArHMTHOTO PE3OHAHCA. EIMHUIIEI
m3MepeHns. VHTerpupoBaHne Pe3oHaHCHOTO CHTHAIA. 3aBUCHMOCTh PE3OHAHCHOH YacTOTBI OT
CTpyKTyphl. DaKTOphl, ONpENeNAIONIMe NPOTOHHbIE  XHMHYECKHE CHBMTH.  MarHutHas
aam3oTponusa. DpdeKT dnekTpudeckux noneit nonspHeix rpynmn. Crexrpst IMP szaep yriaepona
W S7Iep CO 3HAUeHHeM criuHa Gombiue Y5. [Tapamerpsr ciektpos IMP snep 3C.

CnuH-cnuHOBOE B3auMojeiicTBue. MylbTUILIETHOCTh curHaioB. [IpaBuia mHTEpHperanuu
TOHKOM CTpYKTYyphI cniekTpa. Knaccudukanus ciiH-CIMHOBBIX B3auMoeiicTBuil. CIMHCIMHOBOE
B3aUMOJICHCTBUE U XUMUUECKOE CTPOCHHUE.

Penakcanus sinep. [lpuHimnsl onpeneneHusl pelakCalluOHHBIX XapakTepucTHk saep. CBs3b
penakcauuu saep ¢ XHMHYECKMM CTPOCHHEM MOJIEKYJ] OpPraHMYeCKMX M HEOPraHMYECKHX
BeniectB. Cnekrpockonus SIMP u ctpoenne opraHn4eckux coeIMHEHUN.

1.8.CH€KTp0CKOHHﬂ JICKTPOHHO-TIAPAMArHUTHOI'O PE€30HaHCA.

1.9.CnexkTpockonust si/IepHOro KBaApyNnoJbHOI0 pe30HaHca.

OceBoil kBaapymnoab. KBagpynonabHbld MOMEHT siipa. B3anmopeilcTBhe 3apsaoB, AUIONEH U
KBaJpyHoJIeH ¢ IUIOTHOCTBIO OTPHULATENBHOrO 3apsiaa. ['paaueHT 3IIEeKTpUYECKOro MOJs.
AKcuanpHas CHUMMETpUS IOJIs, TapaMeTp accuMMeTpud. [IpuunHbI NOABIIEHUS Ha SApe aToMa
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  IMOJs. ODHEpPrus  B3aUMOJACUCTBUS  AJIEKTPUUYECKOTO
KBaJIPYIIOJIBHOIO MOMEHTa Si[jpa ¢ aKCHAJIbHO CHMMETPHUYHBIM TpaaueHToM. KBanpyrosbHbie
YPOBHM 3HEpruu, dHeprum nepexoxaa. IlpaBmwiio orOopa. DHeprus B3aMMOAEHCTBHS, 4acTOTa
nepexoja M NpaBWIO OTOOpa MNpU OTCYTCTBHM aKCHalbHOM cumMeTpuu. OCcoOEHHOCTH



skciepumerTa SKP. Mynprumnernocts crnektpoB AKP u addexTsr ee oOycmaBnmuBaromue.
Binsinue marauTHoro nojs Ha cnekTpel. [Ipumenenue SAKP B xumuu.

1.10. sfinepHo — pusuveckne MeToabl. MeToa AIEPHOr0 raMMa-pe3oHaHca
(MeccOaypoBcKasi ClIEKTPOCKOIHUA)

Henenue sanep. MIckycCTBEHHbIE U MPUPOJHBIE U30TONBI. PagmoakThBHBIE U30TONBI. YacTULbI
panguoakTuBHOTO pacnazna. [lorstue payopecuennuu u pochopeceHuu.

Meton snepHOro ramma-pe3oHanca (MeccOaypoBCKasi CIIEKTPOCKOIUS) DHEPIrusi UCIYCKaeMbIX
ramMma-kBaHTOB. [lomnepoBckuit cnBur. OHeprusi otnaud. JlomnmepoBckoe  yIIUpPEHHE.
Pacnipenenenne sHepruu UCHYUICHHBIX M MOrJIOmEeHHbIX O - kBaHTOB. DHeprus O - kBaHTOB
BBI3BIBAIONIAs Tiepexoa B oOpasie. BeposTHOCTH MepexoJoB M METOJ €€ MOBBIIICHUS.
MeccOaypoBckuii criekTp. XUMHUYECKUE CIBUTH (LIEHTPOBBIE, LIEHTPOBLIE). KBanpymnonbHble U
MarHuTHbele B3aumojeicTBus. [IpumeHenune meccOaypOBCKON CIEKTPOCKONHMM Ji PELICHUS
XUMHUYECKHX 3a7ad. [IpuHuumnel 1udpakunoHHON MeccOaypOBCKOM CIEKTPOCKOMHH. .

HeilTpoHHO-aKTUBAIMOHHBIN aHAIU3 .

DHeprus TEIJIOBBIX HEHTPOHOB. Bpemsi momypacnaga paguoakTHBHBIX 31eMEHTOB. CrocoOb
AKTUBALIMU oOpasiia. biok-cxema npudopa. HocrouHcrBa u HEJIOCTAaTKU
HEHUTPOHHOAKTUBALIMOHHOTO aHanu3a (4yBCTBUTEIBHOCTh, TOYHOCTH, BOCIPOM3BOJUMOCTB),
[Ipenen obHapyxeHus siemeHTOB. KonumuecTBeHHBIM aHanu3. CrnocoObl STalTOHUPOBAHUA.
[Ipumeps! aHanu3a BEIIECTB METOIOM HEHTPOHHO-aKTUBAIIMOHHOTO aHAJINU3a.



No paznena u Temsl
JUCLUILINHBI

HaumenoBanue
MPaKTUYECKUY
3aHSITHNI

Tpynoemkoc
Th

("acwr)

Bcero | mpakt
4acoB | U

yeckast
HOJIr0
T OBKa

O1LeHOYHbBIE
cpencTBa

dopmupyem
bIC
KOMIIETEHII
U

Knaccudpukanus
(buznuecKux
METO]IOB
HCCJIEIOBAHUS.

OO0mras mkana
DOMU.

1.1. CnexTpockonust
SIIEPHOT0 MarHUTHOTO
pe3oHaHca

OCHOBHBIE
rnapameTpbl
criektpoB SAMP Ha
spax HuC
VYcranopneHue
CTPYKTYpBI
COCIUHCHHI
HMEOIINX
SKBUBAJICHTHEIC
sipa
CHEKTPOCKOIUHU
SIMP

H.

METOIOM

Pewenne
KOHTPOJIBHOU
3a/1a4y 10
pacmudpoBK
€ CIIEKTPOB

VJIK-2,2
WJIK-2,3

®daxTopsl
OIpeEeIAoNe
OCHOBHBIE
3aKOHOMEPHOCTHU
HU3MEHEHUs
CIIEKTPaJIbHBIX
[1apaMeTpoB B
YCIIOBUSIX ux
HEJKBUBAJIEHTHOC
TH.

YcTHOE
cobecenoBad
ue

VJTK-2,2
WJIK-2,3
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criektpoB  OIIP.

®@akTopel  HX

OIIpCACIIAOIINC

Cnextpockonust Pemenne | UJK-2,2
SAMP C-13, kak xoutponsnoi | MAK-2,3
OCHOBHOII METO]I 3a71a4M 110
YCTaHOBJICHHS pacimdpoBK
CTPYKTYPBI € CIIEKTPOB
CIIOKHBIX
OpraHUYECKUX
COCIUHCHUI
1.3. CnexTpockomnust OcHOBHbIE Pemenue NJIK-2,2
PIEKTPOHHONAPAMATHUTH | 3aKOHOMEPHOCTH koHTposibHOU | UIK-2,3
Or0 pe30HaHca. H3MEHEHMS 3agaqu
rapamMeTpoB

4.3.1. Tlepeyenb NpaKTHYECKAX 3aHATHI

11




1.4.1 Meron sinepHOTO
ramMMape3oHaHca
(MeccOaypoBcKas
CIIEKTPOCKOITHS )

OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHEHHUS MapaMeTpoB
CHEKTPOB SJEPHOTO raMMa-
pe3oHaHca. PakTopsI
OTIpEICTISIONINE X
W3MEHEHUS

Pemrenne
pacyeTHBIX
3amay

W/JIK-
2,2
WJIK-
2,3

1.4.2

HeiTpoHHOAKTUBAIMOHHBIN
aHaIn3

OcHoBHBIC IMPUHIUIIBI n

0COOEHHOCTHU MeTozda
smepHoro ramma-

pe3oHaHca U
HeﬁTpOHHOﬁKTHBaIIHOHHOI‘O

METOo/1a.

Pemenue
pacyeTHBIX
3a7a4

WJIK-
2,2
WJIK-
2,3

1.5

OnTryeckue MCTOABI
aHaJIn3a.

Bunel KOJIeOaHUIA.

OHeprus
KoJieOaTeTbHOBPAIIaTeIbHBIX

YPOBHEM. Monens
TFapMOHHYECKOTO
OCLMIUISTOPA. [TpaBuio
otOopa. CuioBas

MMOCTOAHHAA MOJICKYIJIBI.

'YcTHOE
co0eceioBaHue

1.5.1 UKcnekrpockonus
(MK).

HNHTEHCHBHOCTB MOJIOC
KoJie0aTeNbHbIX CIIEKTPOB.
CocTaBHbIE U pa3HOCTHBIE
yacToTsl. HopManbsHbIE
konebanus. OOepTOHBI.
Pe3zonanc ®epmu. Hucno
KoJe0aTeNbHbIX CTEeNEeHEH
cBO0O/1bI

WJIK-
2,2
WJIK-
2,3

biiok-cxema

HNKcnexkrpomerpa.
OcoGenHoctu
nH(ppaKpacHbIX
CIIEKTPOB BAKHEHIIINX
KJIACCOB OPraHUYeCKHUX
coeiMHeHuinapauHsbI,
nuKiIonapaguHsl,
one(rHBI,

'YcTHOE

co0eceoBaHuEe

Pemenne
KOHTPOJIBHOU

3a7a49M 110

WJIK-
2,2
WJIK-
2,3
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ApOMATHYCCKUC
COCAMHCHUS,
réer€poaToOMHBIC
COCAMHCHUS.

pactuppoBke
CIIEKTPOB

Nnentudukanus
COCIUHCHHI Hu
Ka4eCTBCHHBIM
aHajad3 CMECEH.
KonmmuecTBeHHBIN
aHaJu3.
Oco0eHHOCTH
MPUMEHEHHUS 3aKOHa
Bbyrepa-
JlamGeprabepa B
HUK-ob0nactu  muH
BOJIH.

WJIK-2,2
WJIK-2,3

152
CriekTpocKonust
KOMOWHAIIMOHHOTO
paccestaust (KP).

Mexanusm
paccesiHMsI  CBeTa.
B3aumMocss3p
MOJIIPU3YEMOCTH U
JUIIOJIBHOTO
MOMEHTA.
Ocobennoctu
TEXHUKHU
CIEKTPOCKOIINHU
KOMOWHAIIMOHHOT O
paccesiHusL.
ITpumenenne KPC B
CTPYKTYpPHOM
aHaynuse.
B3aumocssass UK- u
KP-cniektpos.

'YcrHOE

cobeceoBanue

Pewenne
KOHTPOJIBHON
3a/1a4y 10
pacm@poBke

CIIEKTPOB

1.53V0
CIEKTPOCKOIUS

ONeKTPOHHbIE
CIIEKTPBI.
Tunbl

AIEKTPOHHBIX
NIEPEXO0JI0B.
Xpomodopsl U UxX
CIIEKTpajibHas
XapaKTEePHUCTHKA.
CriekTpodoTOMETPHI
Y®. CrpyKrypHbIi
aHaJM3 MO CIEKTpaM
Y® nornomeHus.

VJIK-2,2
WJIK-2,3
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Honwnzanusa atoMoB 1
MOJICKYIIL.
[TorennuanbHbIE

Pemenne
KOHTPOJIbHOU
3aJ1a4yu 1o

WJIK-2,2
WJIK-2,3

1.6
MacccnekTpoMeT-
pusi.

KpUBBIC JUIs
JIBYXaTOMHBIX MOJIEKYJI
U UX HOHOB B
pa3INYHbIX
AIIEKTPOHHBIX
COCTOSIHUSIX.
MonekynspHbie u
OCKOJIOUHBIE HOHBI.
[leperpynnupoBo4HbIE
WOHBI.

pacmudpoBke

CIICKTPOB

'YcTHOE

co0eceoBaHue

'YcTHOE

cob0eceoBanme

[TpuHuunuanpHas

cxeMa Macc-
criektpomerpa. Cucrtema
HAIyCKa. Mertobl
HOHU3AIIH.
DJIEeKTPOHHBIN yaap.
CeueHne  HMOHU3AIHM.
Kpusbie aKTUBHOCTH
HOHHU3AIMH. Cxema
HOHHOTO MCTOYHHUKA.
doTonoHn3aIS.
HNonmzamnms
HEOJHOPOIHBIM
AIEKTPUYECKUM IMOJIEM.
XnuMuaeckast
HOHH3AIIS.

OcobeHHoCTH
BPEMSATIPOJIETHOTO U
KBaPYIOJIBHOTO
MacCcCIEeKTpOMETpa.
Paspemenue npubdopa.
Macc-cnexrp.
Onpenenenne
MOJICKYJIIPHBIX Macc.
BrisBinenne nuka
MOJIEKYJIIPHOTO MOHA.
IIpumeHeHne
MacCCIeKTPOMETPHH.

Pewenne
KOHTPOJIBHOU
3a/1a4u 110
pacudpoBke

CIEKTPOB

UJIK-2,2
WJIK-2,3

14




Macc-
CIIEKTPOMETPHYCCKAS
uacHTH ()UK
BEIIICCTB.
3aKOHOMEPHOCTHU
dbparmeHTaIIIN

MOJIEKYJIIPHBIX HOHOB.

Pewenne
KOHTPOJIBHOU
3aa4u 10
pacmudpoBke

CIIEKTPOB

15




[TeperpynmnupoBkwu.
MertacTaOuiIbHbBIC HOHBI,
WX 3HAYCHUE JIJIS
UJIeHTU(DHUKAITUH.
Bnusiare n30Tomnos Ha
XapaxkTep
MAacCCCIIEKTPOB, HX POJIb
B OTHECCHUU
(dbparmMeHTOB

Omnpenenenue 3HEPruu
paspbiBa  XMMHYECKOH
CBA3M U IOTEHLHUAJIOB
HMOHU3ALUH.

M OHHOIMKIIOTPOHHBII
pe3oHaHC, 00JacThb
[IPUMEHEHMUSL.

'YcTHOE

co0eceloBanue

4.3.2 IlepevyeHnb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITEIbHOE U3yYeHH e
CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

No Tema Bun Rananue’ Pexomenayemas | MK
n/m CaMOCTOSITENTbHOM UTepaTypa’
paboThI
1. | CoekTpockonus sSiAepHOTO PaGora a 1-8 1,2,4 (ocH.)
MarHUTHOTO pe30HaHca JIUTEPATypOr U
nn

2. | Cnektpockomnus Pabora a 9,10 1,4 (ocH.)
3JIEKTPOHHOIO- JTUTEPATypOr U
napaMarHuTHOTO pesonanca | UM

3. | CriekTpocKoIus SIepHOTO Pabota a 11 1 (ocH.) WJIK-
KBaJ[PYIOJILHOTO PE30HAHCa | TUTEPATypoi 29

1511 ’

4. | SlnepHo-ramMma pe30HaHC Pabora a 12 1 (ocH.), 1 NJK-
(Mecc-6aypoBckas JUTEPATypOu 1 (mom.) 2,3
CHEKTPOCKOIHS) nmn

5. | HeifrponHo-aktuBanmonusiii | Pabora a 13 1,3 (ocH.)
aHaus. JUTEPATYPOU U

nn

6. | UK-cekTpockomus Pa6ora a 14,15 1,3,4 (ocH.),
JUTEPATYPOU U
Un 1 (,2101'[.)

7. | KP-cnekTpockomnust Pabora a 16,17 1,3,4 (ocH.),
JUTEPATYPOU U
Un 1 (,Z[OH.)
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8. | Y®-cnekrpockonus Pabota a 18,19 1,3,4 (ocH.),
JUTEPATypou 1

Un 1 (I[OH.)

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

Bcero yacos

Hymepanus coorBerctByet [Ipunoxenuto 1.
! Hymepamusi cOOTBETCTBYeT CIMCKY NpPHBENEHHON IMTEpaTyphl (OCH. — OCHOBHAS, IOM. —
JTOTIOJIHATEIIbHAS ).

5. YueOHo-MeTOAMYeCKOe U MH(OPMAITMOHHOE O0ecTieyeHue TUCIIUIIUHbI:

DnekTpoHHas HWHPOPMAIIMOHHO-00pa3oBaTebHAS Cpella YHUBEPCHUTETa OOeCIeunBaeT
JOCTYN K AJICKTPOHHBIM Y4Y€OHBIM HU3JAHUSM U DJIEKTPOHHBIM O00Opa30BaTEIbHBIM peECypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBIL.

[Tpu ncnonp30BaHUU B 00Pa30BaTEILHOM IPOIECCE MEYATHBIX M3/IaHUN OMOTMOTEUHBIN
(boHT yKOMILJIEKTOBAH MeYaTHBIMU 3JaHUSIMHU U3 pacuera He MeHee 0,25 sK3eMIuiapa Kaxaoro u3
U3JIaHUH, yKa3aHHBIX B paboyeil mporpaMMe IUCHUIUIMHBI, HA OJHOTO OOyYaroUIerocs U3 4ucia
JIWII, OJHOBPEMEHHO OCBAWBAIOIINX COOTBETCTBYIONIYIO JUCIUILIAHY.

OOyJarommmMcst 00eCTIeUeH JOCTYI K COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM TaHHBIX
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

a) enepanbHbIe 3aKOHBI 1 HOPMATUBHBIE TOKYMEHTHI (MIPY HATMYUH) HET

0) ocCHOBHas JTUTEpaTypa

1. 10.A. Ilentun, I''M. Kypaminnaa OCHOBBI MOJIEKYJISIPHON CIIEKTPOCKOIHNH. Yueo.
nocobue M.: Mup. 2008.

2. J.®. Kymnapes, A.I'. [Ipoiinakos, A.JI. bucukano KonnuecTBeHHas CIEKTPOCKOMHS

SAMP MHOTOKOMITOHEHTHBIX CUCTEM MPUPOJHOTO MPOUCXOXKACHUS. YueOHOoe mocodue. NpKyTck:
Nzn-Bo UT'Y. 2013.

3. [TpakTukym no gusnueckoit xumuu. PuU3ndeckue MeToIbl UCCiIeoBaHus. Yuel.
nocobue/ moxa pea. M.SI. MenbaukoBa u ap. — M.: Axkagemus. 2014\
4. 3. Ilpeu, ®. bronbman, K. Addonbrep OnpeneneHue CTpoeHns: OpraHUUECKUX

coenuHeHU. TaONuUIIbI CIEKTPATBHBIX TAaHHBIX: M.: MHp 20(56,.,1.3,') 10 IHUTEIIbHAS

marepatypa > 5 __

1. ®dusnyeckue METOIBI HCCIEIOBAHUS HEOPTaHMUYECKHX BemiecTB: YueO. mocobue/ T.I.
banuuesa [u ap.]; pea. A.b. Hukonsckuii.-M. : Axkanemus, 2006.

r) nporpaMmMHoe obecneuenue nporpammsl ACD LAB, Mestrec st MoaennpoBaHust CIIEKTPOB,
MOJYYEHHBIX Pa3IUYHBIMU (PU3UUYECKUMHU METOJIaMH aHAIIN3A.
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1) 6a3bl TaHHBIX, MHPOPMAITMOHHO-CIIPABOYHBIE M IIOUCKOBBIE CUCTEMBbI IHTEpHET-UCTOUYHUKH:
http://library.books27x7.com
http://lwww2.viniti.ru
http://elibrary. ru https://www.reaxys.com
http://www.info.reaxys.com
http://www.Lbz.ru

6.MaTtepuajibHO-TEXHHYECKOE o0ecrevyeHne.
Oo6opynoBanue:
CrekTpomeTp simepHOro-MarauTHOTO pe3onanca VXR-500S «Varian» cHaOXeHHBIN JaTINKaMU
JUTSL PETHCTPAIIMH BCEX MATHUTHO-aKTUBHBIX siep. [lakeT mporpamm st MOJICTHPOBAHUS

cnekTpoB SIMP u pacuera cTpyKTypHBIX (hopmyi.

Marepuanpl: HaOOp  CTaHAAPTHBIX  OOPa3lOB  JUIs  HAONIONEHUS  SBJICHHS
SJIEPHOTOMAarHUTHOTO PE30HAHCA U XUMUUYECKOU TOJIIPU3AIIY STEp.

7. O6pa3oBare/ibHbIe TEXHOJIOTHH:

B nmponecce MU3ydCHHUA AUCHUIUIMHBI MCIIOJIB3YIOTCA KaK TpaAUIIUOHHBIC, TaK U
HHHOBAIlMUOHHBIC TCXHOJIOTMH, AKTHBHBIC H HWHTCPAKTHBHBIC MCTOABI U (1)0pr1 O6y‘IeHI/I$I:
TEXHOJIOTUSI OOBSCHUTEIBHO-HJUTFOCTPATUBHOTO OOBSICHEHUH C 3JEeMEHTaMH NPOOJIEMHOTO
HU3JI0XKECHUA, TEXHOJIOT U HpO(l)GCCI/IOHaJII)HO-OpI/IeHTI/IpOBaHHOFO 06yquI/151, JICKIINUH,
06’B$[CHI/ITCJ'IBHO-HHHIOCTpaTHBHBIi/JI METO C 3JIECMCHTaAMH HpO6H€MHOFO HU3JI0XKECHUA,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYaIlUH, peIlIeHHe CUTYallMOHHBIX 3a/1a4.

8. Ouenounnle cpeacrpa (0OC):
8.1. . OneHoOYHBIE CPECTBA AJISI BXOJAHOTO KOHTPOJISL - HE MPEIyCMOTPEHBI
8.2. OueHouHbIE CpEJCTBA TEKYLIEro KOHTPOJS: TECTHI C OTKPHITBIMU BOIPOCAMH,
POTpaMMHUPYEMBIE OMIPOCHI Ha JIEKIHSIX, KOHTPOJIbHBIE 3a/1a4H I CAMOTIPOBEPKH.
pelreHue 3aa49 o0 KOHKPETHBIM CIIEKTPaM, TIOTYYSHHBIMU Pa3TNIHBIMUA (PU3UICCKUMHU
METO/IaMH aHaJIM3a C YCTAaHOBJICHUEM COCTaBa, CTPOCHUS U CTPYKTYPhl HEM3BECTHOTO
COEZIMHEHUS, KOHTPOJIbHBIE paboThl. HazHaueHue OLEHOYHBIX CPEACTB - BBIIBUTH
chopmupoBanHocTs KomnereHuuid — UJAK2,2 ; UJIK-2,3
83. CemuHapCKue 3aHATHS
Cemmunap 1
Ycemanoenenue cocmasa u cmpoenusi coeounenuti Memooamu s10epHoti CneKmpOoCKOnuuU.

1. OcnoBuble mapametps! criekTpoB SAMP Ha siapax H-1 u C-13. YcraHoBieHue cTpyKTyphbl
COCTMHEHU I MMEIONNX SKBUBAJIICHTHBIE S7[pa METOZOM criekTpockornuu SIMP H-1

Pewenue 3aoau

2. q)aKTOpBI, OMPCACIIAIOIINEC OCHOBHBIC 3aKOHOMCPHOCTHU HU3MCHCHHA CICKTPAJIbHBIX
napaMeTpoOB B YCIOBUAX UX HCOKBUBAJICHTHOCTHU.
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Pewenue 3a0au
3. OCHOBHBIC 3aKOHOMEPHOCTH H3MEHEHHUs mapameTpoB crekTpoB OIIP. dakrtopsl ux
OIpeesAoIne
Pewenue 3a0au
4.  Cnekrpockonusa SIMP C-13, kak OCHOBHOW METOJ yCTAHOBJIEHUSI CTPYKTYpPBI CIOKHBIX
OpraHMYECKUX COCAUHEHUN Peuwenue 3a0au
5.  OcHOBHblE  3aKOHOMEPHOCTH  HM3MEHEHHS  IapaMeTpPOB  CIEKTPOB  SJIEPHOTO
rammape3oHaHca. @akTopbl, ONPEISNISIONINE UX U3MEHEHHUS.
Pewenue 3a0au
6. OcCHOBHbIE MPUHLHUIIBI M OCOOCHHOCTHM METOJa SJAEPHOTO TramMma-pe3oHaHca U
HEUTPOHHOAKTUBALIMOHHOTO METO/1A.
Pewenue 3a0au

Cemunap 2

Onmuyeckue memoowl

1. Buner koneGanuii. DHeprusi KoJjiebaTenbHO-BpallaTeIbHBIX  ypoBHEH. Mojens
rapMoHu4eckoro ocumuisitopa. [Ipasuino or6opa. CuiioBasi HOCTOSTHHAST MOJIEKYJIBL.

2. VIHTEHCHBHOCTH MOJIOC KOJeOaTeNbHBIX CHEKTpoB. COCTaBHBIC M Pa3HOCTHBIC YaCTOTHI.
Hopwmainbnsie konebanus. O6eptonbl. Pezonanc ®@epmu. Uucno konedaTeabHbIX CTENEHeH
cBOOOIEL.

3. bnok-cxema UK- cnekrpomerpa. OcobeHHOCTH HH(]paKpacHBIX CHEKTPOB Ba)KHEHUIINX
KJIACCOB OPraHMYECKHX COCOUHEHH - mapadusbl, nUKIonapaduHel, OneQUHBI,
apOMAaTUYECKHE COCTMHEHUSI, TETEPOATOMHBIE COSTUHEHUS.

4. . Unentudukanus COeAMHEHMI W KayeCTBEHHBINM aHann3 cmeceil. KomnuecTBeHHBIN
ananu3. OcobenHocTu mpuMeHeHus 3akoHa byrepa-0JlamGepra-bepa B UK-o6nactu mymmn
BOJIH.

5. MexanusMm paccesHus cBeTa. B3auMocCBs3b MOJISPU3YEMOCTH M JUIOJIBHOIO MOMEHTA.
Oco0eHHOCTH TeXHUKH CIIEKTPOCKONUU KOMOUHAIMOHHOT0 paccesiHus. [Ipumenenune KPC
B CTPYKTypHOM aHanuse. Bzanmocssa3p K- u KP-criekTpos.

6. DnexTpoHHBIE CIEKTPHI. THITBI 2JIEKTPOHHBIX MEPEX010B. XPOMO(OPHI U UX CIIEKTPATIbHAS
xapakrepuctuka. Crnektpodoromerpbl Y®. CTpyKTypHBI aHamu3 1o coektpam YO
MIOTJIOIICHMUS.

Pewenue 3a0au

Cemunap 3

Macc-cnekmpomempus

1. I/IOHI/ISaI_II/ISI aTOMOB U MOJICKYII. HOTCHL[I/IaJ'IBHBIC KPHUBLIC IJId ABYXATOMHBIX MOJICKYJI U
HNX MOHOB B PAa3JIMYHBIX SJICKTPOHHBIX COCTOAHUAX. MOJ’IeKy.]'ISIpHI)Ie " OCKOJIOYHBIC MOHHI.
Hepel"pyrIHI/IpOBOLIHI)Ie HMOHBI.

2. HpI/IHI_II/IHI/IaJ'IBHaH CXCMa MaACC-CIICKTpOMETpaA. Cucrema HaITyCKa. MCTOI[LI HOHHU3aIINHU.
SJ'ICKTpOHHHﬁ yaap. CeucHue HMOHH3alluH. KpI/IBLIC AKTUBHOCTH HWOHM3aAIlWH. Cxema
HOHHOT'O HMCTOYHHKA. CDOTOI/IOHI/ISaI_[I/ISI. I/IOHI/I3aHI/I${ HCOAHOPOIHBIM JJICKTPHUYCCKUM
moyieM. XuUMHU4YECKast HOHMU3al .
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3. OcobGeHHOCTH BPEMSMIPOJIETHOTO U KBAJAPYIOJBHOIO Macc-criekTpomeTpa. Paspemienue
npubopa. Macc-ciektp. OrmnpezneneHue MOJCKYISIpPHBIX Macc. BblsiBiIeHHe mnuKa
MOJICKYJISIpPHOTO HOHA. [I[puMeHeHne Macc-ClIeKTPOMETPHH.

4. Macc-ceKTpoMeTpruecKas UACHTH(PHUKAIUS BEMIECTB. 3aKOHOMEPHOCTH (pparMeHTanuu
MOJICKYJISIPHBIX HMOHOB. IleperpynmupoBku. MetacTaOUIbHBIE MOHBI, UX 3HAYCHUE IS
UICHTUUKAIMN. BIusiHIe U30TOMOB HA XapaKTep MAcC-CIIEKTPOB, UX POJIb B OTHECCHUH
(dbparMeHToB.

5. OmpeneneHue SHEPrUU pa3pblBa XUMUYECKOW CBSI3M W TOTEHIMAIOB HOHU3AIINU.
VI OHHOLIMKIIOTPOHHBIN pe30HAHC, 00JIacTh NPUMEHEHUs. Pewenue 3adau

11.2. KoHTpOJIbHBIE BONIPOCHI IJI1 CAMONIPOBEPKH.

Obwue 6onpocwi

1. Kakue IMPU3HAKH TTOJIOKCHBI B OCHOBY ACJICHUSA IIKAJIbI 9JICKTPOMArHUTHBIX BOJIH Ha
JHaIria3oHbIl u KaKOBBI 0COOCHHOCTU OIITUYCCKOI'O I[I/IaHa3OHa?

2. Kak cBg3aHO BOJTHOBOE YUCIIO C JJIMHOU BOJIHBI?

) 0 = 0, 2 00 = -0O/bo2 3) O = ¢0O; 4 0O = 10,
3. Hanbonbmas sxeprus Tpedyercs:

1) 11t BO30YKICHHSI SJIEKTPOHOB;
2) i BO30YXIeHHs KoJicOaHHii aTOMOB B MOJIEKYJIE;
3) it BO30Y K /IeHHsI BPAIIIEHU I MOJICKYIIBI;

4) st IepeOpUEHTAIMH CIIUHOB SI/IEP.

4. KakoBO COOTHOLIEHHE MEXIy SHeprusMu sJeKTpoHHbIX Ee, konebatenbHbix EO u
BpallaTenbHbIX Er cOCTOSIHMI MONEKyYIbI?

1) Ee>EO > Er; 2) EO>Er>Ee; 3) Er>Ee > EO ; 4) Er > EO > Ee. 5. [Ipu paccmoTpennu
CIIEKTPOB KaKOro TUIa HeoOXoaumo yuuthiBaTh mpuHimn PpankaKonmona? 1) UK-. 2)
BpaiarenbHbiX. 3) KP-. 4) anekTpoHHBIX.

6. B kakux 00JacTsIX CIIEKTpa HAOIIOMAIOTCS DIICKTPOHHO-KOJIEOATeIIbHO-BpaIaTelIbHbIC,
KoJie0aTeIbHO-BpalllaTeNIbHBIE U BpallaTeIbHbIe CIEKTPHI?

7. B kakux o0OJIacTsAX CIEKTpa TMPOSBIAIOTCS TEPEXOJbl MEXAY JJICKTPOHHBIMU,
KoJie0aTeIbHBIMU U BpalllaTeNIbHbIMK cocTosiHUusAIMU Monekyn? 1) KonebGarenbHble - B
HNKobGnactu, BpamarenpHble - B Y®-001acTu, 37MEKTPOHHBIE - B MHKPOBOJIHOBOM. 2)
KonebaTtenbHble - B MUKPOBOJIHOBOH, 3JIEKTpOHHBIE - B Y D-001acT, BpalaTelbHble — B
HNK-o6mactu. 3) KoneGarenbusie - B MK-o6mactu, BpamaTenbHbie - B MHUKPOBOJHOBOM,
anekTpoHHble —B Y®-o0mactu. 4) KonebatenbHbie - B Y®-001macT, 3MEKTPOHHBIE - B
HKobnacTtu, BpaareabHbIe - B MUKPOBOJIHOBOIA.

8. MeTtoasl aHaJIn3a, OCHOBAHHLIC Ha HU3MCPCHHUH TIOTJIOMICHHOTO o6pa3u0M CB€Ta,
Ha3bIBAOTCA:
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1) pangrnomerpueii; 2) abcopburomerpueii; 3) GproopuMeTpuei;

4) TypOuaumerpuei.

Konebamenvnas cnexmpockonus
1. KonebaTenbHbIe CIEKTPHI BO3HUKAIOT MPY B3aMMOJCHCTBUH BEILECTBA!
1) c ramma-u3nydyeHueMm 2) ¢ BUAUMBIM CBETOM; 3) C paIuOBOJIHAMH

4)c UK-uznyuenuem; S)c Y D-uzinydeHuem

2. UndpakpacHbIM CIeKTpaM MOTJIOLUIEHUS COOTBETCTBYIOT:

1) BNeKTPOHHBIE TIEPEXOJIBI H3 OCHOBHOTO B BO30YXK/ICHHOE COCTOSTHHE;
2) KoyiebaTeNbHbIC EPEXO0/Ibl 13 OCHOBHOTO B BO30YK/ICHHOE COCTOSHHE;
3) 2yIeKTPOHHBIE IEPEX0/Ibl U3 BO30YKACHHOTO B OCHOBHOE COCTOSIHUE;

4) BparaTeIbHbIe IEPEX0abl U3 OCHOBHOTO B BO30Y)KICHHOE COCTOSIHUE.

3.Yacrora BaJICHTHBIX KOJI€OaHUN:

1) Oompmie dYeM yacToTa JeQOPMAIMOHHBIX KojeOaHWA 2) MEHBIIE YeM YacToTa
neOopMaIMOHHBIX KoJIeOaHuid 3) O0JIbIe YeM JacToTa qehOpMAIlMOHHBIX KOJICOAHHA OqHON
U TOM K€ TPYIIIBI MOJICKYJIBI 4) MEHbIIIE YeM YacToTa JIe)OPMAIMOHHBIX KOJICOAHUH OHOM U
TOW K€ TPYIITBI MOJIEKYJIBL.

4. KoMOMHaIMOHHBIM pacCcessHUEM Ha3bIBACTCs pacCesTHUE CBETA:

1) 6e3 u3MeHEeHHUs YacTOThI; 2) C YBEIMUYEHUEM YACTOTHI; 3) C YMEHBIICHUEM YacTOThI; 4) ¢
M3MEHEHUEM YacTOTHI.

5. Kakue xonebanus mosiexynsl CO2 nposisistorest B UK-cniekTpe, a kakue B KP-ciekrpe?

1) [onHocummerpuyHoe BajneHTHoe KojeOanue [i1 axktuBHOo B KP-cnekrtpe, a
nedopmarmonnoe 02 u antucummerpuanoe 03 B UK-cniektpe. 2) Bee xone6anus 01, 02 u O3
aktuBHbI B K- 1 KP-cniektpax. 3) [lonmHocuMMmeTpuuHOe BaieHTHOE Kosiebanue [1 akTuBHO
B UK-cnektpe, a nedpopmannonnoe 02 u antucummerpuynoe 03 B KP-cnextpe.

4) Bce xomebamms 01, 02 w O3 akruBeel Tomeko B MK-cmekrpe.

6. CKOJIBKO TOCTyHaTeJIbHBIX, BpallaTelIbHBIX M KOJEOATENbHBIX CTENeHEeW CBOOOIBI Yy
TeTpadapuueckoit monexkynst CHa ?

1) IocrynarenbHbIX — 3, BpamarenbHbIX — 3, KojebaTenbHblx — 9. 2) [TocTynaTenbHbIX
— 3, BpamiarenbHbIX — 2, konebatenbHbix — 10. 3) [loctynarensHbix — 3, BpalaTenbHbIX
— 3, KosebaTenbHbIX — 3.

4) TlocrymarenbHbIXx — 3, BpallaTeJbHBIX — 3, KojeOaTenpHBIX —  D.
7. CKOJBKO MOCTYyMAaTeNbHBIX, BpALIaTElIbHBIX M KOJeOaTeIbHBIX CTENeHeHl CBOOOIBI Yy
nuHeitHoi Mosiekysl HCN u yrnoBoii — H20? OarHaKOBO JIM y HUX YHCIIO OCHOBHBIX YacTOT
Kose0aHuit?
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8. Vkaxure XxapakTepHble 0COOeHHOCTH KojecbaTenpHbix crektpoB (MK- u  KP-)
NPUBEICHHBIX HIKE MOJICKYII:

1) Clz; 2) HCI; 3) CO ; 4) CF>=CH> ( TosbK0 BaJCHTHBIC KOJCOAHUS IBOWHOU CBSI3H ); 5)
CH3CH=CHCH23 (ToapKo BaJeHTHbIC KOJICOAHUS JBOMHOM CBS3H ).

9. OTMyaroTCs JIM SHEPTUH TUCCOLMALMU U30TOMHBIX MOJIeKy, HanpuMmep H2 u D2?

1) DHeprum TUcCcoOUUAIMU OAUHAKOBHL.
2) Ha Bompoc oTBETUTH HENb3s, TaK KaK HE MPUBEICHBI JaHHbIC 00 MX YacTOTaxX KOJICOaHUH U
AHTApPMOHHUYHOCTH.

3) DHeprus aucconuanuu y D2 6onbie, yem y Ha.

4) Dueprust auccouuarmu y H2 Gombmie, uem y D2. 10. IposBisiroTcss i (aKTHBHBI JIH)
KOJIeOaHUs MOJIIPHBIX IByXaToMHBIX Mosteky: (Harpumep HCl) B UK-cniekTpax u criekrpax
KP ?

1) IlposBrsrorcss Tonbko B MK-cmektpax. 2) IlposBisrorcss tonbko B KP-cmektpax. 3)
[TposiBnsitoresa B UK-cnexkrpax u B cnektpax KP. 4) He nposiBisitores vu B UK-cniekrpax, Hu
B criekTpax KP.

11. llpenckaxure Buxa kosedarenpHblx crnekTpoB ( MK- u KP-cnextpoB ) ans nuHeitHoU

MOJIEKYJIbI IMOKCUJA YIIIepoia U YKaXKHUTE TUIIbI KOJeOaHU I JaHHON MOJIEKYJIbI.

12. Kakue n3MeHeHus MPOU30UIYT B HH(PPAKPACHOM CIIEKTPE MOTJIOMICHHUS H30IPOIIMIOBOTO
CIHPTA MOCIIE ero 00padOTKU XJIOPHCTHIM OCH30MIIOM ?

13. Kakue n3MeHeHus Mponu30iayT B HHYPaKpaCHOM CIEKTPE MOTIIOMIEHHUS N30TIPOITUIIOBOTO
CIHpTA Mocie ero 00pabOTKU XJIOPUCTHIM alleTUIIOM?

14, Kakye OCHOBHBIC H3MEHEHHs MPOU30UAYT B HH(PPAKPACHOM CIEKTPE MOTJIOMICHHUS
[UKJIONIEHTAHOHA TI0CIIe €ro 00pabOTKH ATHUIICHTIIMKOJIEM B KUCIIOM cpene?

15. Kakue xapakTepHble Pa3IHudsi MOKHO OKHIaTh B HMH()PAKPACHOM CIIEKTpPE MOTJIOMICHHUS
s crepyromux coeaunernii: : a) CHaCH2CH2NHz2, (CH3)2CHNH2 u (CHz)3N 6) (CH3)2CH—
O-CH(CHz3), (CH3)3C—O—CH2CHs u (CH3)3C—-O-H B) (CH3)2CH—OH u (CH3)2CH-O—
CH(CHzs)2

r) CHOCCH2CH2CHs, CH3COCCH2CHs wu CHOCCH(CH3)2 nx) CH3CH=CHCHs,

CH2=C(CHz)2, CH2=CHCH2CH3 wu (CH3)2C=C(CH3)2 ¢) aumponwiaMuH, aHWIUH H
TpUpEHNIaMUH.

16. B UK-criektpe monekyasl CS2 HaOIoar0TCst 1B€ OCHOBHBIE YacTOTHI pH 399 n 1552 cm™
!, a B KP-cextpe — ozna npu 671 cm ', Ha ocHOBaHMM STHX JaHHBIX YKaKMTE, KaKOBa
TEOMETpUSI MOJIEKYJIBI Cepoyryiepoda W KakKue KoJieOaHUs MPOSBIAIOTCS ( aKTUBHBI ) B
HNKcnektpe.

17. Monekyna ameTruieHa B OCHOBHOM COCTOSSHUM HMMEET JIMHEWHOe CTpOeHHEe, a B
BO30Y>KJICHHOM COCTOSIHUU MPUHUMAET HE JMHEHHYI0 TpaHc-KoHpurypanuo. OIMHAKOBO JI
YHCII0 OCHOBHBIX YaCTOT KOJIEOAHUH 3THX JBYX COCTOSIHUI?
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18. B undpakpacHOM CHEKTpe MOTJIOMICHUS (2-OKCUAITHII)-IIUKIONEHTaNEHA, TIOJTYYeHHOM B
TOHKOM CJI0€, IMeeTcsl IUPOKasi 10J10ca MOrIommeHns B o6mactu 3600-3100 em 2. TIpu 3anucu
cnektpa B pazb6asierHoM ( 0,01 M ) pacTBope B YETHIPEXXJOPUCTOM YIJIEPOJIE IMIHPOKAs
TI0JI0Ca MCUe3aeT M BMECTO Hee MOSABIACTCS Y3Kui muk mpu 3600 cM L. OOBsICHUTE TaHHBIE
pa3inuurs B MH(GPaKPACHBIX CIIEKTPaX MOTJIOUICHHUS.

19. Monekyna aneruieHa B OCHOBHOM COCTOSSHUM HMMEET JIMHEWHOEe CTpOeHue, a B
BO30Y)KICHHOM COCTOSIHMM NPUHUMAET HEJIMHEHHYIO TpaHC-KOH(pUrypanuo. OIMHAKOBO JH
YHCJI0 OCHOBHBIX YaCTOT KOJIEOAHUHM 3TUX JBYX COCTOSIHMNA?

20. Makcumym monocel morjomenuss OH-rpynnsl - o-uutpodenona B UK-cnektpe,
nonydeHHOM B Tabnerke KBr umu B pazbaBnenHom pactBope CHCI3, umeer oqHy u Tyxke
gactoty — 3200 cMml, a B ciyuae n-HUTpoeHONA YACTOTH MAKCHMYMA Pa3HBIE M PABHbI

cooTBeTcTBeHHO 3325 1 3530 cM L. JlaiiTe 06BsACHEHME.
9ﬂ€Kmp0HHaﬂ CneKmpocKonu:s

1. ChmekTpaM TMOTJIOMIEHUS B YIBTPapHUOIETOBOH 0O0JACTH CIEKTpa COOTBETCTBYIOT: 1)
3JIEKTPOHHBIE MEPEXOAbl M3 OCHOBHOIO B BO30YXIEHHOE COCTOSHHE, 2) KoJjeOaTelbHble
nepexoabl W3 OCHOBHOTO B BO30YXICHHOE COCTOSHHE;, 3) DJICKTPOHHBIE MEPeXOoIbl M3
BO30Y)XJIEHHOTO B OCHOBHOE COCTOsSHHE; 4) BpamiaTelbHble MEPeXOoIbl W3 OCHOBHOTO B
BO30Y)XJIEHHOE COCTOSHME. 2. OJEKTPOHHBIE MEpPexXoJbl B MOJEKYyJaX IMpOSBISAIOTCS B
yIbTpaduoIETOBOM 1 BUIMMOMN 06macTsax crekrpa npumepHo ot 100 1o 1000 am. KakoBa sHeprus
3TUX TIepexozoB B cM +? 1) 10

- 100; 2) 100 - 1000; 3) 10000 - 100000; 4) 10 - 100000.
3. DIeKTpOHHBIE CIIEKTPHI BOZHUKAIOT TPH B3aMMO/ICHCTBHUH BEIIECTBA: 1) ¢ TaMMa-H3IIydeHHEM;
2) ¢ BUZUMBIM CBETOM; 3) C paJIMOBOIHAMU;

4) ¢ UK-uznydyenuem; 5) ¢ YO-uznyuenueM. 4. Kakue 31neKTpoHHBIE EPEX0/Ibl 3alIPELIEHbI 110
COMHY: 1) CHHIJIET-CHHIJIETHBIE; 2) CHHIJIET-TPUIUIETHBIC; 3) TpUILIET-TPUIUIETHBIC; 4) Ui
AIIEKTPOHHBIX [1EPEXO/I0B HET 3alpeTa MO0 CIUHY.

5. KakoBa MyJTbTHILIETHOCT JIEKTPOHHOT'O COCTOSIHUSI MOJIEKYJIBI, TPH KOTOPOM CITUHBI ABYX
AJIEKTPOHOB napajuiensusl:1) 1/2; 2) 1; 3) 2; 4) 3.

6. Cpenu npuBeeHHBIX HIDKE Tpynn HaijauTe aykcoxpomsl : 1) C=C-C=0 ; 2) C=C—C=C; 3)
—NH2; 4) C=C; 5) C=0; 6) —OH.

7. YBenuueHue Lenu CONPsKEHUs MOJIUEHOB TPUBOIUT B Y D-criekTpe K:

1) 6aTOXpOMHOMY C/IBUTY M THIIOXpPOMHOMY 3(dekTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIEPXPOMHOMY 3P PEKTy; 3) TMICOXPOMHOMY CABUTY M TUIIOXPOMHOMY 3 deKTy; 4)
TUIICOXPOMHOMY CIIBUTY U THIIEPXPOMHOMY 3 (DexTy.

8. BuanMelii CBET MpecTaBiIseT co00i 3IEeKTPOMAarHUTHOE U3Ty4YE€HHUE, 3aHUMAloIIee
unTepBai cnekrpa oT 400 1o 800 HM. OOBSICHUTE, TOYEMY MHOTHE BEILIECTBA UMEIOIINE
MakcuMyM noruomeHus Huxe 400 HM MHTEHCUBHO OKpALIECHBI.

9. DAEKTPOHHBIE CIIEKTPHI OTJIONICHUS OyTaHOHa-2 U OyTeH-3-oHa-2 B obmact 220-350 HM
uMeroT oauH MakcumyMm: ripu 270 um (0 O 17) — cnextp a v ipu 315 um (O O 28) —

crektp b. Kakomy BemecTBy NpruHaIeKUT KaX bl CIEKTP?
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10. B 21€KTpOHHOM CIIEKTpE MOTJIONICHUS TpruEeHUTIaMUHA UMEETCS TToJIoca pu 227 HM B
HelTpanbHOM pacTBope. OOBACHUTE, TOYEMY JaHHAs M0JI0CA MCUE3aeT B KUCIOM PacTBOPE.
11. MOHO 11 110 3JIEKTPOHHBIM CIIEKTPaM IMOIJIOIIEHUS KOHTPOJIUPOBATh TEUEHHE
CIIEIYIOIINX PEaKIIHii : a) TMEHOBOW KOHICHCAIIMH; 0) aJIbIOJILHON KOHICHCAINH; B)
a30CoYeTaHus; T) 00pa3oBaHUs alleTale; 1) THAPUPOBAHUS aPEHOB.

12. OnTryeckas MIOTHOCTh BOJHOTO pacTBopa coenunenus X npu O = 250 HM cocraBiser
0,542 npu konuentparuu 0,1 MOJIB/JI B KIOBETE C TOJNIIUHON MOTJIOMIAOIIETO ¢JIost 1 cM.
Koaddurnuent nornomenus coequnenus X paseHn 9000. M3BecTHO, uTo X pearupyer 1o
ypaBHeHuto: X =Y + Z. Haiinure KOHCTaHTY paBHOBECHUs 3TOM pPEeaKLUH, €CJIA U3BECTHO YTO
coeMHEeHUs Y U Z HE MOTJIOMIAI0T B 00J1aCTH NOTJIomeHust X.

13. Ipu rugponmze 5-metui-3-xy10p-1,4-rekcaguena ObUTHA BBIICTICHBI JBA H30MEPHBIX
crupTa. DJIEKTPOHHBINA CHEKTP MOIJIOIIEHUS OJTHOTO U3 HUX COJAEPKUT MOJI0CY MpH 223 HM
(Ig O =4,4), a apyroro — nosocy npu 236 um (Ig O = 4,3). KakoBo ux crpoenue?

14. Ilpu narpeBanuu o6pasua stwinukionenraguena (Omakc = 247um, O O 3400) B Teuenun
0,5; 1,5; 2,5; 4 4 B crieKTpe MOTJOoNIeHUsI HabII0JaeTCsl YMEHBIIIEHHE MOJIBHOTO

ko3 durmenta noriomenus u coctasiser 2800, 2050, 1650, 1100 cooTBeTCTBEHHO.
Omnpenenure Ui KaKJ0TO MOMEHTA BPEMEHU CTETIECHb MPEBPALCHHS STHIIHMKIONEHTaIneHa
B €r0 IUMEP, €CIIM MOCJIeIHUM po3padeH npu 247 HM.

15. Kakue n3aMeHeHus B 3JIEKTPOHHOM criekTpe nornoiienus akpoinenna CH2=CH-CH=0
[Omaxc =203 um (O O 12000), Omaxc = 345 um (O O 20)] caenyer oxumaTe npu

pa3z0aBiIeHUH STAHOJIOM, COJIEPKALIUM CII€bl KUCIOThI?

16. IIponyckanue BogHOro pactBopa ¢pymapara Harpus npu O = 250 um u 25 OC cocrasnser

19,2 % mnst 5010-4 mMoine/a pacTBOpa B KIOBETE TOJNMIMHON | cM. Brramcinre onTu4ecKyro
TUIOTHOCTH Y MOJISIPHBIN KO9()(DUITUEHT TOTIIOIIEHHS.

17. Kak 6yznet uamenstbesa Y O-crekTp nornonieHus (heHoaa B BOAHOM pacTBOpe MpU
W3MEHEHNHU KHUCIOTHOCTH CPEJBbl OT CUIIbHOKUCIION 10 IEN0YHON?

18. lns psina AMHEHHBIX MOJUIUKINYECKHX apOMaTHUECKUX YTIIEBOA0POI0B 001l
dopmynel CnHo,5n+3 (roe n = 14, 18, 22) B 31e€KTPOHHBIX CHEKTPaxX MOTJIOMICHHUS] UMEIOTCS
MakcuMymbl orsouierus npu 380 um (O ~ 7900 ), 480 um (O ~ 11000 ) u 580 um (O ~
12600 ). CooTHEecUTE JaHHBIE CIIEKTPOB C POPMYITaMH KUCIIOT.

19. DneKTpOHHBIE CIEKTPHI MOTJIOMIEHUS METHIIOBBIX ()UPOB OCH30MHON U (heHIITYKCYCHOM
KUCIIOT UMEIOT B uHTepBasie 220 — 350 HM uMeroT oauH MakcumyM: Tipu 260 um (Ig O ~ 2,2)
— cnektp A u mpu 285 um (Ig O ~ 3,1) — cnekrp b. Kakomy BemiecTBy COOTBETCTBYET
KaK/]IbII CIeKTp?

20. [Ins psna venpeaensubix kuciaor CH3(CH=CH)nCOOH (rme n = 2, 3, 4) B 3IE€KTPOHHBIX

CHEKTpax MOMJIOIIEHUS] UMEIOTCSI MaKCUMYyMBI riorsomienus npu 260 am (0 ~ 6500), 310 am

(O ~9000) u 330 am (O ~ 11000). CooTHECHUTE JAHHBIE CIIEKTPOB CO CTPYKTYPAMHU KHCIIOT.
21. Kakue u3MeHeHHS B 3JIEKTPOHHOM CIEKTPE MOTJIOMIEHUS IUKJIONPOIIAHOHA CIIETYET
OKHJATh 110CIIE TApaTaluu ?

24



22. DneKTpOHHBIE CIEKTPhI MOTJomeHus OyraaueHa-1,3 u rekcaauena-2,4 B obmactu 200—
250 M umeroT oxuH MakcumyM : 1ipu 217 um (O ~ 21000) — cnekrp A u nipu 227 um (O ~
23000) — cnektp b. KakoMy BeliecTBy NpHHAICKHUT KaXKIbIH CIICKTP?

23. B kakom pactBopurene, CCls nmu CH3CN, Oosbliie BEpOSTHOCTh 3apETHCTPUPOBATH
TOHKYIO KOJIEOATEJIbHYIO CTPYKTYPY JIEKTPOHHOIO Mepexoja pacTBOPEHHOTO COECTUHEHUS?
[Touemy?

24. MOXXHO 1M OTIMYUTh METOAAMU  ONTHYECKOW  CHEKTPOCKOIMM BHYTpPU- U
MEXMOJIEKYJIIPHYIO BOJOPOJHYIO CBSA3b? APryMEHTHUPYUTE OTBET KOHKPETHBIMU IIPUMEPAMU.

25. OnpenenuTe KOHCTAHTY KETOCHOJBHON TayTOMEpUM aleTHIIalleTOHA JJsl PacTBOPOB
BEleCTBa B T'€KCaHe, 3TaHOJIE U BOJE, €CJIM B YKa3aHHON 00JIacTHU MOJISIPHBIN KO3 dUIneHT
noryomenus paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBSCHUTE, MOTYYCHHBIC

pesynbrathl. CH3COCH2COCH3 O CH3C(OH)=CHCOCHSs3 kero-popma eHoibHas dopma
Omakc 275 um (O ~ 100) Omake 270 am (O ~12000)

26.B anexkrponHoM criektpe noromienns okucu mesutwia CHsCOCH=C(CHs3)2 (B renramne)
B o6mactu oT 200 ot 400 HM UMEIOTCS JIBE TIOJIOCHI MOTJIONIeHUs ¢ MakcuMyMami ripu O = 230

oM u 0 = 327 um, oOycnoBienHble cootBeTcTBeHHO [ —0* n n—0* nepexomamu. O0bsicHUTE,
KaKue M3MEHEHHUS MPOU30HAYT B CIEKTpEe IOCIe 3aMeHbl renrtaHa Ha Oosiee MOJSPHBII
PacTBOPHTEIIb.

27 Kakwne XApaKTCPHbIC HU3MCHCHHA HpOH3OI>'IILYT B OJICKTPOHHOM CIICKTPC IIOIIOIICHUSA

aIleTOYKCYCHOTO0 3(pHpa Mociie 3aMEeHbI PACTBOPUTEIIS: FeKCaHa Ha BOAY?

28.Kakue usmenenus npousouayt B YD-crekTpe IUKIONEHTAaHOHA TOCTEe €ro 00padoTKu
JTUTUHRATIOMUHUUTUIPUAOM?

29.KakoMy u3 HemnpeaenbHbIX H30MepHbIX cnupToB CeHsO mnpuHamIeKUT 3JIE€KTPOHHBIN
CIIEKTp MOTJIOLICHUS ¢ MakcuMyMoM mipu 223 uwm (O = 14000 )?
1)CHOCCH(OH)CH2CH=CH22)CHOCCH(OH)CH=CHCH3
3)CHOCCH=CH(OH)CH34)CH2=CHCH(OH)CH2COCH 5)CH2=CHC(CH3)(OH)COCH

AMP-cnekmpockonus

1. Kakue u3 nmpuBeIeHHBIX HIDKE sAep He 0071aAat0T MarHUTHBIMU CBOMCTBaMu: 1) B¢, 2) 19F
:3) 12C ; 4) 3P ; 5) 1N ; 6) 0.

2. YUTo Takoe XMMHUYECKUH CIIBHT ¥ KAKOBBI PUYHHBI €T0 TTOSBICHUS?
3. Kakomy u3 TpuxiopnpomnanoB npuHauiexxuT criektp [IMP, cogepxamiuii ABa cunriera’?

4. Onpenenute cTpykTypy yrieBogopona CsHis , ciektp [IMP koToporo coctout u3 Tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOLIeHHeM rtomaaei 3:3:1.

5. Coenunenue ¢ 6pyrro-hopmynoit C4HION umeer B ciektpe [IMP Tpu cunriera paBHOM
WHTEHCUBHOCTH. Y Ka)KUTE BO3MOKHOE CTPOECHUE COCTUHEHUS.

6. Croxubrit 3pup CaHeO2Cl2 maer B criektpe IIMP crnenyromue curnanst (O, m.a.): 1,25
(tpurer); 4,35 (kBaapymieT); 5,95 (CUHTIIET); COOTHOIIIEHNE HHTEHCUBHOCTEH CUTHAJIOB

3:2:1. Ykaxwure bopmymny BEIIIECTBA.
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7. Kakoit Bunm wmmeer crnektp [IMP a3o0ucnu3o0yTHpoHUTpHIIA, CTPYKTypHas ¢opmMyna
koToporo NC(CH3).CN=NC(CH3)2CN?

8. Ykaxxute YHMCIO W  XapakTep pE3OHAHCHBIX CHUTHAIOB B  cmekrtpe [IMP
2,2 ATpUMETUIITIEHTAHA.

9.CKOJIbKO CUTHAJIOB M C KaKUM COOTHOIIEHUEM HHTEHCUBHOCTEU coAepkHUT crnektp [IMP
AdMeTHIIIIEHTaHOH-2-051a-47

10. B cmektpe IIMP cmecu ranorennpousBogubix C2H2Cla m C2H2Bra ummerorcst asa
OJIMHAKOBBIX T0 HMHTCHCUBHOCTH CHHIJIeTa. KakoBBI BO3MOXHBIC CTPYKTYPBI
KOMIIOHEHTOB ?

11. Kaxosa ctpykrypa yraeBopopona C3Ha, cnexkrpe [IMP koToporo numeercss oquH cursain ?

12. CKOJBKO CHTHAJIOB M C KAKUM COOTHOIICHHEM MHTEHCUBHOCTEH conepxut crektp [IMP
2-meTundyTranona-3.

13. VkauTe 4uCIIO CUTHAJIOB, XapaKTep PacIIeIUICHHsI CHTHAJIOB U MX HHTEHCUBHOCTD B

CIIEKTpe I[IMP METWJIOBOT'O a¢upa 2-METUJIPOTIaHOBOM KHUCJIOTBIL.

14. Coenunenune CsHiz conepxkut B cnekrpe [IMP enunctBenHsblit curnan npu 0,82 m.n.
Omnpenenure CTpOEHUE BELECTBA.

15. Tpenckakure xapakrep [IMP-criekTpa 5THIOBOTO CIIUpTa ¢ J100aBKaMH KHCIOTHL 16.
Kakue xapakTepHble pas3iddus MOXHO OXxuaaTh B [IMP-criekTpe mjist Cleayromux
coenunennii:(CH3)2CHCOOCH3, CH3COOCH(CHs)2 u HCOOC(CHzs)3

17. CKOJIbKO CHTHAJIOB U C KAKUM COOTHOIIICHUEM HHTEHCHUBHOCTEH colepkuT criektp [IMP

4-MeTWIINIeHTaHOH-2-0J1a-4: (CH3)2C(OH)CH2COCH3 ?

18. YraeBonopoxny CsHzio cootBercTByeT ciektp [IMP, cogepxamuii npa cunrnera npu O 2,1
1 7,2 M.J. C COOTHOLIEHUEM UHTEHCUBHOCTEN 3:2. Y CTaHOBUTE CTPOCHMS BEIIECTBA.

19. Apomatuueckwmii yriieBogopon CsHio mmeer ciemyrommii cnektp [IMP (O, m.a.) : 1,15
(rpumner); 2,8  (xBagpymier); 7,15  (yIIMpEeHHBI  CHHIJIET);  COOTHOILEHHE
WHTEHCUBHOCTEW cUTHANOB 3:2:5. YCTaHOBHUTE CTPYKTYPY BEIIECTBA.

20. Coenunenne CsHi2 conepxutr B crektpe [IMP enuncTBeHHbIM curnan npu 0,82 m.n.
Onpenenure CTpOEHUE BEILIECTBA.

21. YeM OTJIMYAIOTCS CHEKTPHI [IMP aneronuTpuiia u
xjaopaueronutpuna? Macc-cnekmpomempus

1. OObscHUTE, KaK MOXKHO OMPEIEITUTH MOJIEKYJISIPHYIO MacCy XUMUYECKOTO COSTUHEHUS 110
r0 Macc-CIIEKTpY.

2. OOBACHUTE, MOXKET JIM Macc-CrieKTpoMeTp ominuuTh HoHbl C2Hs™ 1 CHO™ npyr ot apyra,
€CJIM OH CITIOCOOEH aHAIIM3UPOBATh HOHBI KOTOPBIE OTIIMYAIOTCS 110 3HaYeHusiM m/z Ha 1:50000.
3. H3BecTHO TpW uH30Mepa OTWINHPHAWHA. B Macc-CriekTpe KakIoro H3 H30MEpOB
HaOJII0JaeTCsl TUK C MacCOBBIM YHCIIOM 92. JIaHHBIN MUK COOTBETCTBYET CIICTYIOITUM HOHAM.

YKaxute, B Macc-CIIEKTPE KAaKOT0 U3 TPEX U30MEPOB STUIINHUPUANHA ITMK C MACCOBBIM YHCIIOM
92 Gynet uMeTh HauOONbIIYI0 HHTEHCUBHOCTE? [Touemy?
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4. Macc-crekTp mpornaHojia UMeeT cieayromui Bug m/z = 27(14), 28(11), 29(17), 31(100),
39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15), 60(10). Kakomy 13 U30MEPHBIX CIIUPTOB OH
npuHaIeKkuT? OOBSICHUTE MTyTH 00pa30BaHMsI OCHOBHBIX OCKOJOYHBIX HOHOB.

Kombunuposannsie 30auu.

1. Yro Takoe CTPyKTYypHO-TPYIIIIOBOH aHAIN3 M Ha KAKUX TEOPETUUCCKUX MPEICTABICHUIX
OH Oazupyercs

2. C noMoIIpI0 Kakoro TUMa CHEKTPa MOKHO OJHO3HAYHO IMPUIIMCATh BEIECTBY OJHY U3
cTpyKTyp npuBoaumbix Hike nzomepoB. CH2=CHCH=CHCH=CH2 u CH2=CH(CH2)4sCOCH

3. Hcnonp3oBaHME KaKMX CHEKTPOB TMOTJIOMIEHHUA (KOJeOATeIbHBIX WU DJIEKTPOHHBIX)
HaunOoJiee MpUEeMIIEMO JUIsl pa3IMYeHUs CIEAYIOIIMX Map COeIMHEHUHI:

a) XJI0pOEH30J1 U N-OpoMTOTYyO0IT; 0) N-3TUAhEHON U 2-hEeHUIITAaHO?

4. C T1MOMOIIBIO KAaKMX CIIEKTPOB IMIPOINE Pa3IHdYUTh CJIACIYIOIINE COCAWHEHHS @ a)
CH3CH2COCH, CHsCOCCHz u CeHsCOCCsHs. 6) CH3CH2CH2CH:CI, (CH3s)3CCH2Cl,
(CHz3)2CHCH2ClI u (CH3)3CCl. B) CH3sCH=CHCOCH3 u CH>=CHCH2COCH3

r)CHsCOCCH(CHs)2 u  CH3CH2COCCH2CH3

1) CH>=CHCH=CHCH=CH2 u CH2=CH(CH2)sCOCH e¢) CHOC(CHs3)3, CH3COCCH2CH3 u
CHOCCH(CH3)2 ) CH3COOCH2CH3 u CHsCH2COOCHs.

8.4. IIpumepsl BONPOCOB VI KOHTPOJILHBIX padoT.
KonTtpoJubsnas padora Nel
I
1. OxapakTepu3yiTe >J€KTPOMAarHUTHOE W3JIy4€HHE, JUIMHA BOJIHBI KOTOpPOTO pPaBHa
5x10°® cwm.

2. Onenure BpeMs *HU3HH BO30Y>KACHHOTO COCTOSTHHSI M KOHCTaHTY CKOPOCTH OOMEHa,

eciii B Y@ crieKTpe pa3pelaroTcs 1Be JMHUM, OTIINYHBIE 110 JUIMHE BOJIHBI Ha 50 cM.

3. OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXy JBYMs YacTHuIla, eciiu B crnekrpe AMP

HaOJroaeTcs O1HA JIMHUS (pealbHOe pa3anuyue JMHUN ApYr OT Apyra cocTtasiseT 50
I'n)
I

1. OxapaktepusyiiTe 5>JE€KTPOMArHUTHOE W3JIy4Y€HHE, OSHEprusi KOToporo pasBHa 5.8
KKaJI/MOJIb.

2. OueHnTe BpeMs KHU3HU BO30YKICHHOTO COCTOSIHHSI H KOHCTaHTY CKOpOCTH 0OMeHa, ecin
B UK criekTpe paspelnaroTcs ABe TMHUH, OTJIMYHbIE O BOJHOBOMY YMCITy Ha 2,5 cM™.

3. OueHHUTEe KOHCTAaHTY CKOPOCTHM OOMEHa MEXIy ABYMS 4YacTHIla, ecliu B crnekrpe SIMP
HaOJI0/1aeTCs OJJHA TMHUS (pealibHOE pa3Iuuue JIMHUN APYT oT Apyra cocrasiuseT 200
')

i

1. OxapakTepusyiiTe 571eKTpOMarHMTHOE U3JTydeHHe, 4aCcTOTa KoToporo pasHa 6x10%7 ¢,
Onenure BpeMs KU3HH BO30YXKJIEHHOTO COCTOSIHUS U KOHCTAHTY CKOpOCTH 0OMeHa, eciu
B SIMP cnekrpe pa3pemarorcs ABe JIMHUM, OTIMYHbIE Ha 3,5 1.
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OneHUTEe KOHCTAHTY CKOPOCTH OOMEHa MEXAy IBYMsl dacTulia, ecid B crektpe MK
Ha0JI01aeTCsl OJJHA TUHUS (peallbHOE pa3IuuyKue JMHUN JPYT OT Jpyra COCTaBIsET
6.6x107 cm)

Y
OxapaKTepH3yiiTe 3NeKTPOMATrHUTHOE H3JTydeHHE, BOTHOBOE UHCIIO KOTOPOro paBHo 5x10°

emt.

OrneHuTe BpeMs KU3HH BO30YKIEHHOTO COCTOSIHHSI i KOHCTaHTY CKOPOCTH OOMEHa, eCiu
B Y® criekTpe pa3pernaroTcs JBe JIMHAN, OTIHYHbIE Ha 1.2 cM ™.

OneHuTe KOHCTAaHTY CKOPOCTH OOMEHA MEXAy JABYMs 4acTHla, eciau B crekrpe SIMP
HaOJr01aeTCsl O/1Ha JIMHUA (peanbHOe pa3iuyie JIMHUH Ipyr oT Apyra cocraister 200
I'y)

Y
OxapakTepusyiiTe 21eKTPOMArHATHOE U3/TyueHHe, IIMHA BOTHBI KOTOPOro paBHa 5x1072
CM.

OrneHute BpeMs >KU3HHU BO30YKIEHHOTO COCTOSIHHSI 1 KOHCTaHTY CKOPOCTH OOMEHa, eCiu
B JIMP crniektpe pa3periaroTcs 1Be IMHUU, OTIN4YHbIE Ha 1,5 T'm.
OneHuTe KOHCTAHTY CKOPOCTH OOMEHa MeXIy AByMs yacTuia, eciu B cnekrpe MK
HaOMTI0IaeTCs OJHA IMHUSA (peanbHoe pa3Inuune JHHMI APYr OT Apyra cocTapiseT 6x102
c-1)

Yl
OxapakTepusyiiTe 2JeKTPOMATHUTHOE HU3IyuyeHHe, JHeprus KoToporo pasHa 4x107
KKaJI/MOJIb.
Oruenute BpeMs KU3HU BO30YKIEHHOTO COCTOSIHHS M KOHCTAHTY CKOPOCTH OOMEHa, eCiH
B UK criekTpe paspemnaroTcs ABe IMHHUH, OTIHYHBIE HA 5 cM ™.
OneHuTe KOHCTAHTY CKOPOCTH OOMEHa MeXay JABYMs 4acTHla, eciu B crnektpe SAMP
HaOJIOaeTCs OJIHA JTUHUS (peaJbHOE pa3inune JUHUM APYT OT apyra coctaniseT 300
I'n)

Yl
OxapakTepH3yiiTe HIeKTPOMarHUTHOE U3TydeHHe, 9acTOTa KOToporo papHa 9x101 ¢,
Ouenute BpeMs KU3HHU BO30YKJIEHHOTO COCTOSIHHUSI 1 KOHCTAHTY CKOPOCTH OOMEHa, €ClH
B JIMP cniektpe pasperniaroTcs 1Be IMHUU, OTINYHbIE Ha 2,5 T'1I.
OneHuTe KOHCTaHTY CKOpOCTH OOMEHa MeXAy JAByMs yacTuia, eciu B crnekrpe UK
Ha0JII0/1aeTCsl OJJHA JIMHUS (peallbHOE pa3Iuiue JIMHUNA JPYT OT Jpyra COCTaBIISET
3.3x10% cm)

Yl
OxapakTepu3yiiTe 51eKTPOMAarHUTHOE M3Iy4eHHE, BOTHOBOE YHCII0 KOTOPOro paBHo 5x10°

v,

Ouenute BpeMs KU3HHU BO30YKIEHHOTO COCTOSIHUSI 1 KOHCTAHTY CKOPOCTH OOMEHa, eCiH
B Y@ crieKTpe pa3penaroTcs Be JMHUH, OTJIMYHbIE 110 AJIMHE BOJIHBI Ha 25 CM.

OrneHuTe KOHCTaHTY CKOPOCTH OOMEHa MEXAy JABYMs yacTula, eciau B crekrpe SIMP
HaOJI01aeTCsl OJJHA TMHUS (peallbHOE pazuiue JMHUNA JpyT oT apyra coctasiser 50 ')

IX
OxapakTepusyiiTe 2MeKTPOMarHUTHOE M3ITydeHHe, ITHHA BOIHBI KOTOPOro paBHa 5x107
CM.
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Ouenute BpeMs KU3HHU BO30YKIEHHOTO COCTOSIHUSI 1 KOHCTAHTY CKOPOCTH OOMEHa, eCiH
B SIMP cnektpe pazpemiatorcs ABe JMHUU, OTiaM4HbIe Ha 10,0 I,

OrneHUTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMs dYactuia, eciiu B crnektpe MK
HaOJI01aeTCsl OJJHA TUHUS (pealibHOE pa3iuiKe JIMHUN JPYT OT Apyra cocrasiseT 20 cm)

X
OxapaKTepu3yiiTe >IeKTPOMarHMTHOE W3JIydeHHe, SHeprus KoTtoporo paBHa 4x10°
9pPr/MOJIb.
Onenure BpeMs KHU3HU BO30YXIEHHOTO COCTOSIHUS U KOHCTAHTY CKOpPOCTH 0OOMeHa, eciu
B UK cnekrtpe paspemaroTcs ABe JIMHUM, OTIMYHBIE IO IJIMHE BOJIHBI Ha 15 cM.
OrneHnuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy JABYMs 4YacTHla, eciu B crekrpe SIMP
HAOJII01aeTCsl OJHA JIMHUS (pealIbHOE pa3iIuuue JIMHUK ApYT oT Apyra cocrasiseT 200
I'm)

XI
OxapakTepusyiiTe 3JNEKTPOMATHUTHOE HU3JIydeHHe, dSHeprus KoToporo pasHa 4x10°
JOK/MOJTB.
Onenure BpeMs KU3HH BO30YXIEHHOTO COCTOSIHHUSI U KOHCTAHTY CKOpPOCTH OOMeHa, eciu
B Y@ criekTpe He pa3pelaroTces ABE JIMHUU, OTIIMYHBIE 10 JUIMHE BOJIHBI Ha 30 cM.
OneHnrTe KOHCTAHTY CKOPOCTH OOMEHa MEXAy JABYMs 4YacTHIa, eciau B crekrpe SIMP
HaOJII01al0TCs IBE JIMHUM (pearbHOE pa3iuyue JIMHUM Ipyr oT apyra coctaiser 50 ')

XII
OxapakTepu3yiTe 2IeKTPOMarHuTHOE U3ITy4eHUE, SHEPrus KOTOPOro paBHa 6.8 MK/MOJIb.
OrneHute BpeMs >KU3HHU BO30YKIEHHOTO COCTOSIHHSI 1 KOHCTaHTY CKOPOCTH OOMEHa, eCiH
B UK criekTpe paspemmaroTcs ABe IMHHUH, OTIHMYHbIE O BOJTHOBOMY unciy Ha 1,5 cm™,
OneHuTe KOHCTAHTY CKOPOCTH OOMEHa MeXay JABYMs 4acTHla, eciu B crnektpe SAMP
HaOJr01aeTcsl 0/1Ha JIMHUS (pealbHOe pa3Inyie JIMHUH Ipyr oT Apyra coctaiser 200
I'n)
Konrtpoabnas padora Ne 2.
2.1.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTallui, OCHOBHBIC HOHBI U MX
Macchl) 3,3-TuMeTHII-TeKCaHa.
OxapakTepu3yiTe Macc-clieKTp (OMUIIUTE CXeMbl ()parMEeHTallM, OCHOBHBIE HOHBI M UX
macchbl) N-MeTniaMuaa-2-MeTHII- 0yTaHOBOM KHCIIOTHI.
Kak Oyner Boirnsaers Y@ cnekTp ByX CTPYKTYp, HaXOSAIIMXCS B PABHOBECHUH, €CIIU UX
paszianune 1o JUIMHE BOJIHBI cocTaBiisgeT 30 ¢M, a BpeMs )KM3HU MEPEXOJHOTO COCTOSTHUS —
10®c.
2.2.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (pparMeHTalul, OCHOBHBIC HOHBI U MX
Mmacchl) 3-MeTHi-1-peHun-nenTana.
OxapakTepu3yiTe Macc-crieKTp (OMUIINTE CXeMbl (PparMeHTaIlH, OCHOBHbBIE HOHBI M UX
Macchl) 3-MeTuiI-0yTaHoua.
Kak 6yzer Beirsiiets nmosiocsl B MK criektpe ABYX CTPYKTYp, HaXOIAIINXCS B pABHOBECHUH,
€CJIM UX pa3jnuue Mo JJMHE BOJHBI cocTaBisieT 50 HaHOMETPOB, a KOHCTaHTa CKOPOCTH
paBHOBecus — 107° ¢t
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2.3.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTAI[Mi, OCHOBHbBIE MOHBI U UX
Macchl) 3,4-TMMETHII-TeKCeHa-2.
OxapakTepu3yiTe Macc-CcrekTp (OMUIIUTE CXeMbI (PparMEeHTAIH, OCHOBHBIE HOHBI M UX
Macchl) METHIJIOBOTO 3(hrpa MPOMaHOBOI KUCIIOTHI.
Kak Oyzer Boirnsaaers SIMP cnekTp AByX CTPYKTYp, HaXOSIIUXCS B PAaBHOBECHH, €CIIU
ux pasamuue 50 [, a Bpemst )u3HHE epexogHoro cocrosuus — 107 .

24.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTAI[Mi, OCHOBHbBIE MOHBI U UX
Macchl) 3,4-TMMeTUI-TIeHTaHoIA.
OxapakTepu3yiTe Macc-creKTp (OMUIINTE CXeMbI (PparMEeHTAIH, OCHOBHBIE HOHBI M UX
Macchl) 2-MeTHI- OyTaHaJIA.
Kak Oynet Boirnsagets SIMP criekTp ABYX CTPYKTYp, HAXOMASIIUXCS B PAaBHOBECUU, €CIIH
ux pasnuuane cocrasnser 70 ', a koHcTaHTa ckopocTu paBHoBecus - 108 c.

2.5.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAI[Ui, OCHOBHBIE MOHBI M UX
Macchl) (PeHMII-YKCYCHOM KUCIIOTHI.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTalul, OCHOBHBIC HOHBI U MX
Macchl) 4-MeTHII-TIEHTAaHTHOA.
Kak Oyner Boirnsaers Y@ CHekTp IBYX CTPYKTYp, HAXOJSIIUXCS B PABHOBECUH, €CITU MX
pasznuyue Mno JJIMHE BOJHBI cocTaBisieT 30 HAHOMETPOB, a BpeMs KU3HHU MEPEXOJIHOIO
cocrosiHus — 0.1 c.

2.6.
OxapaxTepu3yiiTe Macc-CclieKTp (OMUIINTE CXeMbl (hparMeHTaI[i, OCHOBHbIE MOHBI U UX
Macchl) 24-TuMeTHII-TIeHTaHaIs.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTalui, OCHOBHBIC HOHBI U MX
Macchl) 4-MeTHII- TOJTyoJ1a.
Kak 6yner Boirnsinets MK criekTp ABYX CTPYKTYp, HAXOASIIUXCS B PABHOBECUH, €CITU UX
pasnuyue 1o JUIMHE BOJIHBI cocTaBisieT 60 cM, a BpeMs KHU3HU ePEXOJHOTO COCTOSHUS —
10%c.

2.7.
OxapakTepu3yiTe Macc-clieKTp (OMUIIUTE CXeMbl ()parMEeHTallMM, OCHOBHBIE HOHBI M UX
Macchl) 3,4-TuMeTHII-TeKCaHTHOMA.
OxapakTepu3yiTe Macc-clieKTp (OMUIIUTE CXeMbl ()parMEeHTallMM, OCHOBHBIE HOHBI M UX
Macchl) 2-MeTHJI- 0yTaHOBOM KUCIIOTHI.
Kak Oyzner Boirsiets Y@ criekTp IByX CTPYKTYP, HAXOJSAIIMXCS B PABHOBECHH, E€CITH MX
pasziuuure 1o sHepruu coctabisgeT 30 KKall, a BpeMs KHU3HU IePEXOTHOTO COCTOSHUS —
102 c.

2.8.
OxapakTepu3yiTe Macc-creKTp (OMUIINTE CXeMbl (PparMEeHTAIlH, OCHOBHbIE HOHBI U UX
Macchl) 2,5-TMMeTHII-TeKCHHa-3.
OxapakTepu3yiTe Macc-CeKTp (OMUIIUTE CXEeMbI (PparMeHTalul, OCHOBHBIC HOHBI U MX
Macchl) BTOp-OyTHiI-OeH30171a.
Kak Oyzner Boirsiiers Y@ criekTp IByX CTPYKTYp, HAXOJSIIMXCSI B PABHOBECHH, €CITH MX
pasmuame 100 I, a BpeMst KOHCTaHTa CKOpOCTH 06MeHHOTO paBHOBecus — 0.1 ¢,
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2.9.
1. Oxapakrtepu3syiiTe Macc-CeKkTp (OMUIIUTE CXeMbI (pparMeHTali, OCHOBHbIE HOHBI U UX
Macchl) 3,4-TMMeTHII-TeKCaHaMUHa-2.
2. OxapakTepusyiTe Macc-CHeKTp (OMUIINTE CXeMbl PparMeHTAlUN, OCHOBHBIC HOHBI U HX
Macchl) 2,4, TMMETHIT TIeHTaHOHAa-3.
3. Kak Oyner Beirsaers UK ciekTp IBYX CTPYKTYp, HAXOJSIIMXCS B PABHOBECHH, ©CITH HX
pasnuuue coctapiseT 30 cMl, a BpeMs JKU3HM HepexogHoro coctosuus — 1072 c.
2.10.
1. Oxapakrepu3syiiTe Macc-CeKTp (OMUIIMTE CXeMbI (pparMeHTaluy, OCHOBHBIE HOHBI U HX
Macchl) 3,4-TMMeTUII-TeKCcaHa.
2. OxapakTepusyiTe Macc-CHeKTp (OMUIINTE CXeMbl PparMeHTAlUN, OCHOBHBIC HOHBI U HX
Macchl) N-MeThiIaMu1a-2-MeTHII- 0yTaHOBOW KHCIIOTHI.
3. Kak Oyzner Boirnsaets SIMP criekTp IByX CTPYKTYyp, HAXOISALIUXCS B PABHOBECUH, €CIIU
UX pa3Iuyue Mo yacTore cocraBiseT 75 I, a Bpems KU3HU MEPEXOJHOTO COCTOSHUS —
0.01 c.

KonTtpouabnas padora Ne3

Ne |
1. PaccuuTaiiTe OTHOCUTENBHOE COACPKaHUE KOMIIOHEHT (MOJIBHOE, BECOBOE, 00bEMHOE) B
CMecH JIBYX COeMHEHHiA 110 JaHHbIM crextpoB SIMP 1H.

Cwmech uzo-nponanona (p = 0.8 r/mu) u ykcycHo kucnotsl (p = 1.06 r/min).

Xum.cnpur (o, M.J1.)

Mynbrumieraocts (I, ')

OTH-Hasg UHTEHCUBHOCTD

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

10.5 YIIMpEeHHBIN CUHTIIET 18

2. TlpencrasbTe u 06bsacuute crniektp IMP *H 1,3-quxnopnentanona-3 (mpuMepHbie
XUMUYECKHUE CIABUTY U KOHCTAHTBI CIIMH-CIIMHOBOI'O B3aUMOEHUCTBHS, MYJIbTUIIIIETHOCTD,

OTHOCUTCIIbHAs I/IHTCHCI/IBHOCTI)).

Ne 1l

1. PaccuuTaiitTe OTHOCUTENBHOE COACPKAHIE KOMIIOHEHT (MOJILHOE, BECOBOE, 00bEMHOE) B

CMECH JIByX COCIMHEHUH 0 JaHHBIM CrieKTpoB SAMP H.

Cwmech stanona (p = 0.8 r/mi) u 2-MeTHI-TIpOonaHoBOM KUciaoTel (p = 1.1 r/mm).

Xum.cnpur (o, M.J1.)

Mynpstumiersocts (I, I')

OTH-Has UHTEHCUBHOCThH

1.00

Hy6nert (6.8 T'r)

36

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

3.40 Kgaprer (6.7 I'm) 24
10.5 VYIMpeHHBI CUHTIIET 18

2. TlpencrasbTe u 06bsacHute criektp AMP *H 1,1-muxnop6yranona-3 (mpuMepHbie

XUMHUYCCKUE CABUTHU M KOHCTAHThI CITMH-CITMHOBOI'O B3aHMOﬂeﬁCTBHH, MYJIBTHIUICTHOCTD,

OTHOCHUTCIIbHAsA HHTCHCI/IBHOCTB).

Ne Il
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1. PaccuuTaiiTe OTHOCUTEIBHOE COJEP)KaHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BbEMHOE) B
CMECH JIByX COCIMHEHUM 10 JaHHBIM cieKTpoB SIMP H.

Cwmech H-iponianosna (p = 0.8 r/mi1) 1 MypaBbUHHOM KUCIOTHI (p = 1.1 1/™M).

Xum.cnpur (o, M.J1.) Mynbrumietnocts (I, ['m) | OTH-Has HHTEHCUBHOCTD
0.87 Tpuruter (6.7 ') 36
1.25 Cekcrer (6.7 I'r) 24
2.15 Cunrner 24
3.35 Tpuruter (6.7 ') 24
10.5 YUIupeHHbI CUHTIIET 20

2. TlpencrasbTe u o6bsicauTe criektp SIMP *H 1-x1m0p-2-MeTrn6yraHona-2 (IpuMepHbIe
XUMHUYECKHE CBUTH U KOHCTAHTHI CIIMH-CIIMHOBOTO B3aUMO/ICHCTBUS, MYJIbTHILICTHOCTb,
OTHOCHUTEIIbHAS UHTCHCUBHOCTH ).

Ne I'Y
1. PaccuuTaiiTe OTHOCUTENIBHOE COICPKAHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COEAMHEHUN MO TaHHBIM CIIEKTpoB SIMP H.
Cwmecs 1-O6pom-iporianona (p = 1.8 r/mi) u 1,2-mubpom-niponana (p = 2.1 r/mn).

XuM.caBur (o, M.11.) Mynptumnersocts (I, ['m) | OTH-Has UHTEHCUBHOCTh
0.87 Tpumner (6.61') 36

1.20 Cekcrer (6.6 ') 24

1.25 Hyo6uer (6.8 I'm) 18

2.15 Tpumer (6.6 T'n) 24

2.25 Cexcrer (6.8 I'mm) 12

2.40 Hyo6uer (6.8 I'm) 6

10.5 YIMpEeHHBI CUHTIIET 18

2. TlpencrasbTe 1 06bsacHute cniektp IMP *H 2-xs0p-2-Metun-6yranona-3 (puMepHbie
XUMHUYECKHE CABUTH U KOHCTAHThI CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUS, MYJIbTUILIETHOCTD,
OTHOCHTEJIbHASI HHTEHCHBHOCTB ).

NeY
1. PaccuuTaiiTe OTHOCUTENBHOE COEPKaHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JIBYX COCIMHEHUH 10 JaHHbIM CrieKTpoB SAMP H.

Cwmech uzo-nponanona (p = 0.8 r/mu) u ykcycHoi kucnotsl (p = 1.06 r/mm).

XuM.caBur (o, M.11.) Mynpstumiernocts (I, ['m) | OTH-Has UHTEHCUBHOCTh
1.20 Hyo6uer (6.7 I'm) 36

2.01 Cunrner 36

3.70 I'enrer 6

10.5 VYIIMpeHHBIH CUHTIIET 18

2. TlpencrasbTe u 06bsacuute cnektp AMP *H 2-xs10p-3,3-aumeTusi-1-HuTponeHTana
(MprMepHbIE XUMHUYECKUE CABUTY M KOHCTAHTHI CIIMH-CIIMHOBOT'O B3aMMO/ICHCTBHS,

MYJBTHIIVIETHOCTh, OTHOCUTCIIbHAA I/IHTeHCI/IBHOCTB).

Ne Y1
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1. PaccumTaiiTe OTHOCUTEIBHOE COJACpPIKAHWE KOMITIOHEHT (MOJBHOE, BECOBOE, OOBEMHOE) B

CMECH JIBYX COCIMHEHUH 0 JaHHBIM CrieKTpoB AMP H.

Cwmech stanona (p = 0.8 /) u 2-MeTHII-TIpOnaHoBOM KuciaoTel (p = 1.1 v/mm).

XuM.casur (6, M.11.) Mynptumnersocts (I, ['n) | OTH-Has UHTEHCUBHOCTh
1.00 Hyo6uer (6.8 I'm) 36

1.20 Tpumner (6.7 T'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Kgapter (6.7 I'ny) 24

10.5 VY1IMpeHHbI CUHTIIET 18

2. TIpencrasbTe u 06bsicHuTe criektp SIMP *H 1-HuTpO -3,3,4-TpuMeTni-rekcanona-4

(HpI/IMepHBIe XUMHUYCECKUE CIABUIM MW KOHCTAHTBI CIIMH-CIIMHOBOI'O B33.PIMOI[€I>1CTBI/I$[,

MYJIbTHUIUICTHOCTD, OTHOCUTCIIbHAS I/IHTeHCI/IBHOCTB).

11.4.

Bonpochl K YJK3aMeHy

|I-pIe BOIPOCHI (TeopeTHYecKme)

w N

N o ks

10.

11.

12.

13.

14.

15.

[Ipupoma  3JEKTPOMArHUTHOTO  M3JIYYEHHUS.  DHEPreTUYECKHE  XapaKTEPUCTHUKH,

COOTBETCTBYIOIIME PA3IMUHBIM BUJAM U3JIyUYECHHUS.

Paznuunble BUIbI IEPEXO/I0B B aTOMaxX U MOJIEKYyax.

XHUMHUYECKHUE MTPOLIECCHI, BIUAIOIIME HA €CTECTBEHHYIO IIIMPUHY CIEKTPAIBHOMN JIMHUU.

BinusiHue Ha HEe PaBHOBECHBIX XUMUYECKHX IMPOLECCOB.

OcCHOBBI ¥ CyTh ME€TO/A (POTOITEKTPOHHOM CIIEKTPOCKOIHUU.

CyTb 1 OCHOBBI METO/IOB ATOMHON IMUCCUOHHOU CIIEKTPOCKOIHH.

CBs13b KPUBBIX MOTEHIIUATHHON SHEPTHUH MOJIEKYJ C JIEKTPOHHBIMU CIIEKTPaMHU.

CriekTpocKomus B yIbTpapuOJIETOBON U BUAMMOM 00JIACTH 3JIEKTPOMArHUTHOTO U3JTYICHUSI.

[IpumeneHne 3JIeKTPOHHOU CIIEKTPOCKOIIUU.

Cnektpockonust B uWHpakpacHOH obmactu. [apMoOHWYecCKHMe U aHTapMOHHYECKHE

KoJe0aHusl.

XapakrepuctuuHocTh MK-cnekTpockonuu  [uisi  pa3iuyHbBIX  KJIAaCCOB  OPraHUYECKHX

COCIMHEHUM.

[Ipouecchl, MPOUCXOASAIIME TPU CTOJIKHOBEHUH MOJIEKYJ C BBICOKODHEPrE€TUUYECKUMU

anexkTpoHamMu. CyTh B OCHOBBI MacC-CIIEKTPOMETPHH.

[IpumeneHne  Macc-CIEeKTPOCKOIUU Ui uAeHTUUKaAIH XUMHYECKUX
MOJIEKYIL.

XapakTepuCTUYHOCTh MACC-CIIEKTPOB ISl PA3JIMYHBIX KJIACCOB OPraHUYECKUX MOJIEKYIL.

BnusiHre U30TONOB HA XapakTep Macc-CIIEKTPOB.

OcHogsl criekTpockonuu IMP. Marauutasie MoMeHTHI sifiep. CinHoBoe unciio. [lepexobl B

cnekrpockonuu SAMP. 3aceneHHOCTh YpOBHEM.

OcHoBHEIE mapaMeTpsl B crekrpockommn SIMP H. Xummwuecknii CIBHT, KOHCTaHTHI

CIMHCIIMHOBOTO B3aUMOJIeHCTBUSI. IHTEHCUBHOCTh CHEKTpalbHBIX TUHUI. TpeboBaHus K

CTaHJIapTaM U paCTBOPHUTEIISIM.

XapaKTepUCTUYHOCTh XUMUYECKUX CIABUTOB M KOHCTAHT CIIMH-CIIMHOBOT'O B3aUMOJICHCTBUSA

B crektpax SIMP 'H. My/bTHILIETHOCT CUTHAIIOB.
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16. OcHOBHBIE TIapaMeTphl B criekTpockormu SIMP BC. XapaKTepHCTHYHOCTh M JHANa30HbI

XUMHUYECKHUX CIIBUTOB JJISI OCHOBHBIX KJIACCOB OpraHMYEeCKHX coeAuHeHuil. TpebGoBaHus K
CTaHJapTaM U PACTBOPUTEIISIM.

17. MeTo1bl aTOMHO-aICOPOIIMOHHOTO aHAIHU3a.

18. MeccbaypoBcKasi CIEKTPOCKOMHSI, OCHOBBI METObI, 00JIaCTH IPUMEHEHUS.

19. SnepHbIii KBagpyMOJIBHBINA pe30HaHC, Sapa, 06aasaronie KBaIpynoIbHBIM MOMEHTOM.
20.

I11-0¥i u 111-1ii Bonpochl pelieHue KOHKPETHLIX CIIeKTPAJbHBIX 321a4.

e

o o

©ooNooOkRLDdDE

N el e o
~No oD WNRE O

[EN
(]

OOMeHHBIe POLIECCH! M LIMPUHA JMHUN B Pa3JIMUHBIX CIIEKTPAX.

Pacmmdposka MK-criekTpoB opraHudecKuX MOJICKYII.

PacmmdpoBka Macc-CIEKTpOB OpraHUYECKUX MOJIEKYIL..

Cxembl pacrazia U IpeJCTaBICHUE OCHOBHBIX XapaKTEPUCTUUYHBIX TUKOB B MACC-CIIEKTpax
KOHKPETHBIX MOJIEKYJI.

Pacumdposka criekrpos SIMP 'H oprannueckux monekyi.

Ipencrapnenne cniekTpos SIMP 'H KOHKpeTHBIX OpraHuYecKuX MOJIEKYIL.

Hcnonp30BaHne ailuTUBHBIX CXEM Ul PACUETOB XMMHUUYECKUX CABUTOB B cnekrpax AMP
'H u 13C oprannueckux monekyu.

MynsTmIeTHOCTS B criektpax SIMP 'H dropcomep:xammx opraHudeckux coeIuHeHH .

IIpunoxenne Nel.

Bonpochl 11 caMOCTOATEILHON PA00THI CTYIEHTOB

Cnexrpockonust IMP B HeopraHn4ecKoi XUMHU.
BrausiHue ObICTpBIX XMMUYECKHX MpolieccoB Ha criekTp AMP.
®ypee-criekrpockonus SIMP.
Penakcanmonnsle nmpoueccsl B criekTpockonuu SAMP.
Cnexrpockonusi AMP B aHM30TpOIHBIX 00pa3iiax (TBEPI0E TETO).
Ocobennoctu criekTpockonuu IMP *C.
HoBble npuHIMIIEI ¥ IPpUMEHEHHE crieKTpockonuu SIMP.
Mertoibl ABOMHOTO pe30HaHca B ciekTpockonuu AMP.
Cnekrpockonusi 1P KOMIUIEKCHBIX COEAMHEHUH.
. Criextpockonus OIIP B METaNIOKOMIIKIIECHOM KaTalu3e.
. KBagpynosibHbIE METO/IBI PE30HAHCA B U3YUYEHUE TATOUATIPON3BOIHBIX.
. CnexTpanbHbIe METOABI N3yYEHUSI KOMILUIEKCOB METAJLIOB.
. HeTpaguimonusle METOABI aKTUBALUU.
. UK-cnekTpockonusi B OpraHuyeCKON XUMUH.
. KomnuectBenHble acniekTsl criekTpockonuu MK.
. IIpaBuna or6opa B ciektpockonuu KP
. [Tonspu3aninoHHbIe U JIeNoIIpu3aiionHbIe TnHUA B criekTpe KP 18. Meroap! nonu3anuu
U BO30YXK/I€HUS MOJIEKYII.
. DNEKTPOOTPUIIATEIBLHOCTh U Y D-CIEKTPOCKOMIHA.
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20. Macc-creKTpoMeTpHs B U3y4eHUH HU3KOMOJICKYIISIPHBIX COSTNHEHHIA.
21. OcoOEeHHOCTH N30TOMTHON MacC-CIIEKTPOMETPHUH.

Kpurepun onieHuBaHNs1 0TBETOB Ha IK3aMeHe:
OK3aMeH 0 AUCLUILUIMHE COCTOUT U3 TpeX JacTeil:
Ha sk3ameHe cTylneHTy mpeuiaraercsi OTBETUTh Ha | TEOpETHUECKUH BOIPOC M PELIUTH 2
KOHKPETHBIX CIIEKTPaJIbHbIX 33/1a4H.
OTBeT Ha KaKbli BOIIPOC OmieTa OLEHUBAETCS OTAEIbHO. [IpH BEICTaBIEHUN OLIEHKU
3a OTBET YUUTBIBAIOTCS OTBETHI CTYACHTA HA JONOJHUTEIbHbBIE BOIPOCHI IPENOAABATENIS.
OTtpnenpHas OLIEHKA 3@ OTBETHI HA JI0IOJHUTENIBHBIE BOIIPOCHI HE CTABUTCS.

IToka3zarenn Kpurepuu

OTBETHI 110 BOIIpoCaM ouera COACPIKAHUE OTBETA COOTBETCTBYCET IIOCTABJICHHOMY BOIIPOCY
PACKPBIBAOTCA HanboJee 3HaYNMEIE (I)aKTbI, HAaYy4HBIC
ITIOJIOXKCHUA, CO6J'IIO,I[EI€TC$[ JJOrn4ccCKasd 1nmocjiacaoBaTCIbHOCTE B
H3JIOKCHUU MaTCpHajia

OTBeTHI HA AOTOTHUTEIIbHBIC coJiepKaHue OTBETA COOTBETCTBYET IIOCTaBIEHHOMY BOIIPOCY
BOIIPOCHI pacKpbIBalOTCS HanOoJee 3HaUUMbIe (PAKThI, HAyIHBIC
II0JIOXKEHHUSL, COOII0AETCs JJOTMYECKYIO [TOCIE0BATEIbHOCTD
B U3JI0KEHUU MaTepHUal

Ouenka «Hey10BJIETBOPUTEIbHO)
(dbparMeHTapHOE 3HaHHE MPEMETA, OTCYTCTBUE YMEHUN U HAaBBIKOB MPUMEHEHHUS
METOJIOB | ITOJXO0JI0OB U3y4aeMOU TUCIUTUTHHEI TIPU PEIICHUH YIeOHBIX 3a7ad.

OuneHka «yJA0BJIETBOPUTEIbHO)

HECUCTEMATU3UPOBAaHHBIEC 3HAHUS IIPEIMETa, YACTUUYHO CPOPMUPOBAHHBIE YMEHHUS U
HaBBIKM IPUMEHEHHS METOOB U MOAX0/I0B N3y4aeMON AUCHUIUIMHBI IIPU PEIIeHUN YIeOHbIX
3az1ad.

Ouenka «xopouo»

B 11eJIOM, C(QOPMHUPOBAaHHBIE, HO CO/IEPIKaIlIMEe OTAeNbHbIE MPOOeIIbl 3HAHUS MpeAMETa,
YMCHUEC MPUMCHATH MCTOABI U IMOJAXOAbI I/I3y‘~IaCMOI\/’I JUCHUIUIMHBI ITPU PCIICHUN y‘I€6HI)IX n
MPAKTUYCCKUX 3a1a4 ¢ MUHUMAJIbHBIM KOJIMYCCTBOM OIINOOK HCTIPUHIUITHAJIIBHOTO
XapakTepa, HAIMYMEC HABBIKOB IPUMCHCHHWA MCTOI0B U ITOJAXO0I0B I/I3yqaeMoﬁ JAUCHTUITIIMHBI
IPU PELICHNH YUeOHBIX U MPAKTHYECKUX 3a/1ad. OUeHKa «OTJIHYHO»

c(OpMUPOBAHHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS MTpeIMeTa, CPOPMUPOBAHHBIE
YMCHUSA W HABBIKWU MPUMCHCHHA METOJOB U IIOAXOI0B HsyqaeMoﬁ JUCHUIINIMHBI IIPpU PCUHICHUN
y4eOHBIX U MPaKTHYECKUX 3aj1ay.

Pa3zpaborumuk:

I.X.H., mpodeccop, A.I'. IIpoitnakos
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[TporpamMmMa paccMOTpeHa Ha 3acelaHuu KadeIpbl

AHATUTHYECKON U (papMarieBTUIECKON XUMHUH

26 mas 2026 r., mpotokous Ne 4

3

3aB. xadenpoii, mpodeccop Q )_Z\ %Mf A.N. Bunsmc

Hacmoswas npoepamma ne moscem 6vims 8ocnpousgedena nu 8 Kakou gpopme de3
npeosapumenbHo20 NUCbMEHHO20 paspeuieHus Kagheopvl-paspadbomyuxa npozpammol.
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