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9.

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

5.1 Coneprxanue pasziesioB ¥ TEM AUCHMILIUHBI (MOJTYJIS)

5.2 Pa3nenbl IUCHUIUIMHB (MOYJI) U MEKIUCIUILIMHAPHbIE
CBsI3M ¢ 00ecreunBaeMbIMU (TIOCIEYIOIIUMHI ) AUCUUTITHHAMHA
(MomymsIMu)

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

CaMOCTOSITEITEHOM pa6OI'LI CTYCHTOB

6.1. Ilnman caMocTOSATENHHON PAOOTHI CTYACHTOB

6.2. Meroauyeckne yKa3aHHsS 1O OpPTaHMU3AIUU CAMOCTOSTEIHHON

paboThI CTYIEHTOB

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

a) OCHOBHas JIUTEPATYpa;

0) IOMOJHUTENbHAS JIUTEPaTypa;

B) IporpaMMHOE 00€eCIIeYeHHE;

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JAUCIHHITIINHBI (MO,Z[YJBI)

10. O6pazoBareabHBIC TEXHOJIOTHH

11. Ouenounsie cpenactaa (OC)



|. Ilesn m 327240 AMCHMIINHBI:

Heab aucuumianHbl — GOPMHPOBAHHE TEOPETUYECKUX OCHOB, IPAKTHYECKUX
BO3MOXHOCTEH U OrpaHNYEHUH, BaXHEHIIMX (PU3MUECKHX METOJIOB UCCIIEI0BaHMs, 3HAKOMCTBO C
UX alllapaTypHbIM OCHAIEHUEM U YCIOBHUSAMHU IIPOBENCHMs OdKcrepuMmeHTa. [laTe cTyneHTam
IIPEICTABIICHUE O IpPUHLHUIAX M IPAKTUYECKOM IIPUMEHEHUU OCHOBHBIX, IIUPOKO
BOCTPEOOBAHHBIX (PU3NYECKUX METOIOB UCCIe0BaHus. [JJOCTONHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpuBaeTCs KOMIUIEKCHOE ITPUMEHEHHE CIEKTPOCKOIMYECKUX U CIEKTPAJIbHBIX METOJIOB
JUIi YCTAaHOBJICHHMS  COCTaBa, CTPOCHMS, CTPYKTYpPbl OPraHMYECKUX M HEOPraHWYECKHUX
coequHeHuil. Kypc COCTOMT u3 MOCIENOBaTEIbHO W JIOTUYECKU CBA3aHHBIX Pa3ZciioB,
HOCBALIEHHBIX SAEPHO-PU3NUYECKUM METO/IaM M METOJaM MOJIEKYJISIPHOM CIIEKTPOCKOIHNH.

3agauyn JMCHUILIMHBI - B pe3ysbTaTe M3ydEHHUS JAHHOIO Kypca CTYIEHTBI JOJIKHBIL:
3HATh TEOPHUIO, [TO3BOJISIOILYIO OMUCHIBATh (PU3NYECKUE SABICHHSI, KOTOPbIE MOCITY KU OCHOBOM
BO3HUKHOBEHUS (PU3NYECKOTO METO/1a; MPUHIIUI M YCTPOWCTBO 000PYAOBaHUS /sl HAOIIOIeHUS
(GU3NUECKOro SBJICHUS, MapaMeTpbl 0O0OPYAOBAaHHS U XapaKTEPUCTHKH KaKIOTO M3 METOJOB,
BO3MO>KHOCTH M OTpPaHUYEHUSI METOJI0B, CIIOCOO MPUTOTOBJIEHUS 00pa3LIOB AJIs aHAJIN3A, & TAKXKe
IPUMEHEHHE METOJOB K PEIICHUIO0 MPAKTHMUECKUX 3aJad MO OOIIEeMY HaIlpaBJIEHHUIO «COCTAB —
CTPOCHUE — CTPYKTypa» C IIMPOKUMH BO3MOKHOCTSAMHU HICHTU(UKALMOHHOIO MOTEHIMAA
(karajoru, AMarpamMmbl, OaHKHU JIaHHBIX, KOMIIBIOTEPHOE MOJIEIMPOBAHUE).

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

TUCIUIUIIMH ~ BapUaTUBHOM  4acT  y4yeOHOro  IulaHa, (QOPMHUPYEMBIX  Y4aCTHUKAMU
obOpasoBarenbHbIX OoTHOIIEHHH - b1.B.04.

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

Ne n/nn Koa aucuuniuzel HaumeHoBaHMe NpeAIeCTBYIOUIMX AUCIUILINH
1 b51.0.13 MexaHuka 1 MOJIEKYJIsIpHas pusnka
2 b51.0.14 DNEKTPUYECTBO U MarHETU3M
3 b51.0.15 OnTtHKa U CTpOeHHE aToMa
4 b1,0.16 OOmas xumus. XUMHUS HEMETAILIOB.
5 b1.0.17 Meramumueckas CBsA3b. XUMUs METAILIOB.
6 51.0.18 AHanuTHYECKAs XUMHS
7 b1.0.19 PU3NKO-XUMUYECKUE METOBI aHAJIN3A
8 b51.0.20 Opramyeckasi XuMHsI.
9 b1.0.21 Opranuyeckasi XMMHUsl IPOU3BOJHBIX YIIIEBOJAOPOJOB
10 b1.0.30 CtpoeHue BenecTna

2.3. OcBoeHHE TUCITUIUIMHBI SBJISCTCS HEOOXOJMMOH OCHOBOHM I TMOCIEAYIOMIETO
W3y4YeHUs NUCIHUIUIMH «AHAIU3 CIOXKHBIX OOBEKTOBY», «CHEKTpaTbHbIE METOJIbl AHAIN3a,
«AHaTN3 OpPraHNYeCKUX COCTUHEHUI», «COBpEMEHHBIC METO bl HCCIICIOBAHUS HEOPTAHHMIECKUX
00BEKTOB», KYpPCOB IO BBIOOPY CTYIEHTOB, AN W3YYCHHUS MHOTHX CIEIUAIBHBIX KYpPCOB
MarucTpoOB, MAJIs BHITIOJHEHUS KBATH(PUKAIMOHHBIX paboT OakalaBpOB U MarucTPOB.



I11. TpeGoBanus Kk pe3yabTaTaMm 0CBOEHUS THCIHUIIINHBI:

[Iporecc ocBOeHMS AUCUMIUIMHBI HAPaBiIeH Ha (GOPMUPOBAHHE KOMIIETEHINH (3JIEMEHTOB
creayronmx komrereHnuii) B cootserctBun ¢ ®I'OC BO u OIT BO mo gaHHOMY HaIlpaBiICHHIO
04.03.01 «Xumus», npopunb: Xumus HeTH U ra3a

IlepeyeHb MJIAHMPYeMBbIX Pe3yJIbTATOB 00yUYeHHsI 10 TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

Komnerenunus

Nuaukaropsl
KOMIIeTeHI M

Pe3yabTarnl 00yyeHus

I1K-3 CriocobeH BbIOMpATH
TEXHUYECKUE CPEICTBA U
METO/JIbI UCTIBITAHUN IS
PEIICHUS TOCTABICHHBIX
3a]1a4 1o OIpeIeTICHUIO
KadecTBa HEPTEIPOIYKTOB

MJIKnk3.1 3HaeT 1 MOXKET
MIPUMEHATH HA MPAKTHKE
COBPEMCHHBIC
WHCTPYMEHTAIbHBIC METO/IbI
JUISL YCTaHOBJICHUS
CTPYKTYPBI OPTaHUUECKHUX
COCTUHEHUN

3HaTh: TEOPETUUYECKHE OCHOBBI
COBPEMEHHBIX du3nuecKux
METO/I0B UCCJIEe10BaHMS,
napametpbl cnekTpoB AMP u ux
CTPYKTYPHO-CIIEKTpaJIbHbIE
B3aUMOCBSI3H.
Ymers:
pe3ynbTaThl

UHTEPIPETUPOBATD

buznuecKux
METOJI0B UCCIIEJOBAHMS,
[10J1b30BaTHCSA CIIPaBOYHOMU
9JIEKTPOHHON 0a30i NaHHBIX C
LEJIbIO peueHus 3a1a4u
«COCTaB- CTPOCHUE — CTPYKTYpa»

Baagern. oOcCHOBaMH TEXHHWKH
BBITTOJIHCHUS OCHOBHBIX
AHAIUTUYECKUX Olepalui Ipu
perucrpauuu CHEKTPOB
paSJ'II/I‘-IHI)IMI/I q)HSI/I‘-IGCKI/IMI/I
METOJIaMH aHaanu3a
HCCIIeTyEeMBIX BEILIECTB,;
HaBBIKAMH KOPIOPAaTUBHOTO
MBIIIJICHU A n
KOMMYHUKaTUBHBIX

KOMIIETEHIIMM MpPU BBINOJTHEHUH
HAay4YHO-UCCJIEAOBATEIbCKON U
Hay4HO-BCIIOMOTaTeJIbHOU

po¢eCCHOHATBHON
JIeSITETIbHOCTH.
ITK-6 Cniocoben N1Knke2 OOpabareiBaeT 1 | 3HATH: OCHOBBI
o0OpalaTeIBaTh pe3ysbTaThl | MPEICTABISET PE3yJbTaThl | MATEMAaTHYECKOW  CTaTHCTHUKH
HKCHEPUMEHTATBHO nabopaTOPHBIX UCTIBITAHUN | MPUMEHUTENBHO K OIICHKE
MOJTYYCHHBIX JTaHHBIX Y TIOZICYET MOTPEUTHOCTEH B | IPaBUIBHOCTH u
COOTBETCTBUH C BOCIIPOM3BOAMMOCTH
JEACTBYIOIUMH pE3ynbTATOB aHAIN3A,
TEXHOJIOTUYECKUMHU YMmers: UHTEPIPETHPOBATH
periiameHTamMu. COCTABIISIET | PE3yIbTaThI buznyecKux
OTYEThI O BHIIOJIHEHHOM METO/I0B UCCIIeI0BaHM,
pabore. M0JIb30BATHCS CIPaBOYHOMN
ANIEKTPOHHON 0a30if MaHHBIX C
LENbI0 pelieHus 3a/1a4uu

«COCTaB- CTPOCHUE — CTPYKTypa»




Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJIsIET 3 3aUeTHBIX eqnHul, 108 yacos,

®opMa NPOMEKYTOUYHOM aTTeCTAUN: 3a4eT (C OLeHKOMH)

Y. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1 CopeprxaHue TUCHMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, ¢ YKa3aHUEeM BU/I0B YUeOHbIX 3aHATHI U OTBEJeHHOI0 HA HUX KOJINYeCcTBa
aKaJeMHYeCKHX 4YaCcOB

Bunel yueGHOI paboThl, BKIIIOYAs CAMOCTOSITENILHYIO

paboTy 00yJaroIIUXCsl ¥ TPYA0EMKOCTh

<
N
m
e
3 (B yacax) DOopMBI TEKYILETO
g < KOHTPOJIS
g‘ 3 E yCIIEBaEMOCTH;
9
Ne n/nn Paznen mucnuninHel/TeMbl S| 8 KonTakTHas paboTa MperoiaBarens ¢ = ®opma
O 5] = o
O £ 00yJaroIIMMHUCs S POMEKYTOUHOM
g 9 arTecTaluu
2 Z | (nocemecmpan)
= IIpakTuueckue KCP+ O = S
2 Jlexkuuu 2
(ceMm.) zansiTHs Koncynbranun 8,
1 dusnueckre METOALI UCCIIETOBAHNS 5 18 54 18 6 30
HToro yacon 18 54 18 6 30 3ader (C OLIEHKOIN)




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

M BUIAbI 3aHATHIA

No HaumenoBanue paznena quCHUILIMHBL Jlekir. Cem.. | JIa6. | KCP | CPC Bcero
3aH. | 3aH.
/1
L Bsenenue 2 2
2. | Knaccudukanus GU3nIecKUx METOI0B
HCCIIeIOBaHUs, BUIBI B3aumoaencTeust OMMU c 4 5 3 9
BEIIECTBOM
3. | Ynopyroe B3aumoseiicteue MU ¢ BemecTBoM
(nepemomerpusi, TypOOAUMETPHS, 4 5 3 9
pedpakTOMETpHs, MOJISIPUMETPHS)
4 W3oTonHas u MoJeKylspHas Macc-
CIIEKTPOMETPHUS 12 2 6 20
> OnTuueckue meronpl ananuza (MK u YO
CIIEKTPOCKOIIHS ) 8 2 4 14
6. | CexTpocKoIus 3EKTPOHHOTO-TTAPAMAarHUTHOTO 2
pe3oHaHca 2 2 6
7. | Cnekrpockomus SIMP 1H. 4
8 6 18
8. | Cnextpockonus SIMP 3C. 2
6 4 12
9. | KonnuecTBeHHas OlIEHKA CO/IEP KaHUS BEIIECTB B
CMeCSX pa3IMYHbIe METOIaMHU 8 5 5 2 14
10 3auem (c oyenxoti) 4 4
12. | Bcezo uacos 54 18 6 30 108

4.3. Conep:kaHue pa3ieJioB H TeM JUCHHUTLINHBI

1.1. BBenenmue (2 yaca)

®dusndeckue METOAbl B XUMUU — MECTO, 3a/1auH, 1eau. Tumnsl u crnenuduka 3amad, peraeMbix
(GU3UYIECKUMU METOJIaMH MCCIIEOBAHUS. Y HUBEPCAIbHBIC (PU3UIECKHUE METOJIBI HUCCIIEIOBAHUSI.
OcCHOBHBIE HampaBJICHUS TPUMEHEHUS (PU3NYECKUX METOJOB HCCIEIOBAHUS TIPU aHAIHM3E
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, M3mepsiemble mnapamerpsl, VHTepnperanus mapaMeTpoB IS
XUMUYECKHX 3a/1a4, OCHOBHBIE OCOOCHHOCTH, JOCTOMHCTBA U HEJIOCTATKHU.

1.2. Knaccupukanus pu3nyecKux MeToA0B HccaeaoBaHus (4 yaca).

Bune: B3aUMOJICCTBUSL DJICKTPOMArHUTHOTO W3JIydeHHs C BemiectBoM. OOmas mikana
SHEPreTHYECKUX Xapakrepuctuk OMMUW  (anmHa BOJHBI, YacTOTa, BOJHOBOE YHCIIO,
SHEPreTUYECKHE XapaKTEPUCTHUKHU, OTHECEHHbIE Ha aTOM W MOJIb BelecTBa). JIMCKpETHOCTH
SHEPreTUYECKUX IMapaMeTpoB Tpu B3aumonenctsuu OMM ¢ BemiectBoMm. Ilepexonsl,




HaOJII0JaeMbI€ B Pa3IMYHbBIX quanazonax OMU. DinekTpoHHbBIE TEPEeX0/Ibl B aTOMaX U MOJIEKYyJax,
BAJICHTHBIC U KoJieOaTeIbHbIE TEPEX0/Ibl, B3aUMO/ICHCTBHE BEIIECTB C MATHUTHON COCTaBJISIOIIEH
OMMU, u3MeHeHHe CHUHOBOTO (MAarHUTHOIO) COCTOSIHHUS aTOMOB M 3JEKTPOHOB. OCHOBHBIE
napaMeTpsl B pa3IMYHbIX CHEKTpajabHbIX MeTonax. lllupuHa cnekTpaabHbIX JIMHUM, BIUSHUE Ha
Hee OOMEHHBIX MPOIIECCOB.

1.3. ¥Ynpyroe B3aumoneiicreue MU ¢ BemecTBom (4 yaca).

dusnueckas CyIIHOCTb METOAO0B HederaoMeTpuu, TypOUIUMETpUH, pedpaKTOMETPHH,
nojsipomerpu. OCHOBHBIE NapaMeTphbl, MMoJydaeMble STUMU MeTogamu. [loHsTHE O peHTreHo-
CTPYKTYPHOM aHaJIn3e.

1.4. M30TonHas U MoJIeKyJIsIpHas Macc-ciekTpometrpus (12 yacos).

Honwusanus aroMoB 1 MoJieKyJl. [loTeHIanbHble KpUBBIE 17151 IBYXaTOMHBIX MOJIEKYJI U UX HIOHOB
B pa3JIMYHBIX AJIEKTPOHHBIX  COCTOSHUAX. MOJEKYJISpHbBIE M OCKOJOYHBIE  HOHBI,
neperpynnupoBouHbie HOHBI. [IpuHIMNManpHas cxema Macc-cekrtpomerpa. Crucrema Hamycka.
Mertonpl noHM3anMU. OneKTpoHHbIH ynap. Ceuenwe uoHusauuu. Kpusble 3¢p¢dextuBHOCTH
uoHnzaiuu. Cxema uoOHHOro wucrouyHuka. @Dorononuzanus. MoHuzanmus HEOIHOPOIHBIM
JIEKTPUUECKUM MojieM. Xumuyeckas uoHM3auus. OCOOEHHOCTH BPEMSAIPOJIETHOIO U
KBaJPYNOJIBHOTO Macc-clieKTpoMeTpoB. Paspemenue npubopa. Macc-criektp. OmnpeneneHue
MOJIEKYJISIDHBIX ~Macc. BplgBleHne nuKa MoJekyJlspHoro uoHa. IlpumeHenue wmacc-
CHEKTPOMETPUHM ISl KOJMUYECTBEHHOI0 U Kaue€CTBEHHOT'O aHalIM3a HEOPraHWYeCKUX (M30TOIHAs
Macc-CIIEKTPOMETPUS) U OpraHU4YecKUX (MOJIEKYyJIsIpHas Macc-CIIEKTPOMETpusi) BelecTB. Macc-
CHEKTpOMETpUUYECKass  WJEHTU(UKALUS  BELIECTB. 3aKOHOMEPHOCTH  (parMeHTaluu
MOJIEKYJISIpHBIX HOHOB. [leperpynmnupoBku. MeTtacTaOuibHBIE HOHBI, UX 3HAuY€HHE s
uAeHTUGUKAIMY. BiusHHEe HM30TONOB Ha XapakTep Macc-CIIeKTpa, WX pPOJIb B OTHECEHHUHU
(bparMeHTOB.

1.5. OnTnyeckne cneKTpajJbHble MeTOAbI aHAJIN3A (8 YacoB).

OcHoBHBIE  3a7ayM  MOJIEKYJSIDHOM  CHEKTpockonuu. B3aumopneicTBue  BemiectBa  C
AJIEKTPOMAarHUTHBIM U3TydeHHeM. J[Marna30Hbl ONTHYECKOW 00JIaCTH 3JEKTPOMAarHUTHBIX BOJIH.
B3auMocBsI3b 2JIEKTPOMArHUTHOTO U3JTyYEHUS C MOKA3aTeNsIMU CPEIbI.

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

Mopnens rapmoHudeckoro ocuusuisitopa. IlpaBuno orGopa. CuioBas MOCTOSIHHasE MOJIEKYJIBI.
WHTEeHCUBHOCTh TOJOC KoJeOaTeNbHBIX CHEeKTpoB. COCTaBHbIE U PAa3HOCTHBIE YACTOTHI.
Hopmaneheie konebanusa. O6epronbl. Pezonanc ®depmu. Uucno konedaTeNbHBIX CTENEHEH
cBoOobl. biiok-cxema K- ciekrpomeTpa. OcobeHHOCTH MHPPAKPACHBIX CIIEKTPOB BaXKHEHIIINX
KJIACCOB OPTaHUYECKHX COeIMHEHHMN — mapauHbl, UKIONapapuHbI, oJePHHBI, apoMaTHIeCKUe
YTJIEBOJOPOBI, TETEPOATOMHBIE coenuHeHus. VneHTudukanys COeTMHEHUA M KaueCTBEHHBIN
aHanu3 cmeceil. KonmnuectBennslit ananus. OcobeHHOCTH TpuMeHeHust 3akoHa byrepa-JlamGepra-
bepa B K- o6nactu.

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

U UX CHeKTpanbpHas xapaktepuctuka. Cnexrpodotomerpsl st Y@. CTpyKTYpHBIN aHATH3 110
cnektpam Y ® nornomenus. Y@ crektpsl u sHepretuueckue xapakrepuctuku B3MO u HCMO.
[ToTeHmanbl MOHU3ALMK U SHEPTHS CPOJCTBA K AIEKTPOHY.

1.6. CiexTpockonus 3JIEKTPOHHOT0 MapaMarHuTHOro pe3onanca (JIIP) (2 uaca).

[Ipupona mapamarseTusma. Tumbl paaukaaoB. OpOUTaTbHBIA W CIMHOBBIA MarHeTHU3M. g —
daktop. CHATHE OpOUTANTBHOTO BHIPOXKACHUSA. AHM30TponHs g — dakTopa. CimH-OpOUTAIIBHOE
B3auMojieiicTBUs. [lapamaruuTHbie YacTUIBl B MarHuTHOM noJie. YcimoBus DIIP. 3aceneHHOCTD
ypoBHel. CHnMH-pemeToyHas W CIHH-CIIMHOBAs pesakcauus. TO4YHOCTb, 4yBCTBUTEIBHOCTH
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Merona. lllupuna cnekrpanbHOil JuHUU B criektpe OIIP, mpuunbsl ymupenus. CBEepXTOHKas
ctpykrypa (CTC) B cnextpe DIIP. CTC oT 01HOT0O ¥ HECKOJIBKUX MapaMarHUTHBIX siziep. HYucio
KOMIIOHEHTOB ~ MYJIbTHIUIETOB, paclpeiesieHue HWHTeHcuBHOcTel. Bun cnexrpo  OIIP
OPOCTEHIIMX paAuKaioB. MpeHTudukanus mnapaMarHUTHBIX dYacTul] mo crekrpam OIIP.
Anmnzorpornabie U u3otponnbie KoHCTaHTH CTC. Ocob6eHHoctn 3kcniepumenta DIIP, xapakTep
00pa31oB, ucronb3yembie pactBoputenu. [Ipmioxenue merona DIIP B xumuun. Mcnonp3oBanue
«CIUHOBBIX METOK.

1.7.CneKTpoCKONHUs S1IEPHOr0 MArHUTHOI0 pe3oHaHca. (8 yacos)

KBaHtoBO  MexaHuueckas MOJENb  HW30JIMPOBAHHOIO  IPOTOHA.  ODKCIEPHUMEHTAIbHOE
MOJATBEPK/IEHUE KBAHTOBAHUS YIJIOBOI'O MOMEHTA U YpaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJCHCHUPOBAHHOM Cpelle M IPUHLHUIIBI yCTPOMCTBA
COBpeMEHHOTO0 criekrpoMmerpa SIMP. MarnuTtHble cBOMCTBA pa3INnyHbIX sSAep. UyBCTBUTEIBHOCTD
Merona. HaceneHHOcTh ypoBHeW. MHTEHCUBHOCTh CUTHAJIOB. BHYTpeHHHME U BHEIIHUE
crangaptsl. [lapameTpbl CIEKTPOB SAEPHOTO MATHUTHOT'O PE30HAHCA.

CnexTpsl IPOTOHHOTO MAarHUTHOIO pe3oHaHca MojeKyn. KoHcraHTa skpaHupoBaHUS sapa.
[loHsiTHE XMMUYECKOTO CIBUra B CIEKTpax SAEPHOIO0 MArHUTHOTO pe30oHaHca. EnuHuIbI
u3MepeHus. HTerpupoBaHne pe30HaHCHOI'O CHTHala. 3aBUCUMOCTbh PE30HAHCHOM 4acTOThI OT
CTPYKTYpbl. DakTOphl, ONpPEACIAIOIIME IPOTOHHBIE  XMMHMYECKHE CABUIM.  MarHuTtHas
aau3oTponusa. D(PPexT anekTpudeckux nojei mosipHeix rpymi. Crektpsl IMP siiep yriepona
W S7IEp CO 3HAUYEHHeM criuHa Gombiue Y5. [Tapamerpsl ciektpos IMP sinep °C.

CnuH-ciMHOBOE B3auMMOJEHCTBUE. MyNbTUILNIETHOCTh cUrHaJIOB. I[IpaBmiia wHTEpnperanuu
TOHKOM CTpPYKTypbl crekTpa. Kiaccudukanus CHOUH-CIIMHOBBIX B3auMojedcTBuid. CruH-
CIIMHOBOE B3aUMOJECUCTBHE U XUMHUYECKOE CTPOCHUE.

Penakcanus sinep. IIpuHIMnbB onpeneneHns perakCalMOHHBIX XapaKTepUCTHK suep. CBs3b
penakcaluuu SAAep ¢ XUMHYECKMM CTPOCHMEM MOJEKYJ OpPraHUYECKUX M HEOPraHWYeCKHUX
BemiectB. Cnekrpockomnus AMP u cTpoeHue opraHn4eckux coenHEeHu.

1.8.CriekTpocKonus 31eKTPOHHO-NIAPAMATHUTHOTO pe3oHaHca. (6 yacos).

1.9.CniekTpockonus si/iepHOT0 KBAIPYNOJbHOr0 pe3oHaHca. (4 yaca)

OceBoli kBaapynonb. KBaapynonbHbIi MOMEHT siapa. B3aumopeiicTBue 3apsaoB, OUIONEH U
KBaJpYyINoJIel C IUIOTHOCTBIO OTPHULATEIBHOTO 3apsaa. ['paAMeHT »IEKTPUYECKOro MOJIS.
AKcuanpHas CHUMMETpUS IOJIs, TapaMeTp acCUMMeETpuH. [IpuunHbI NOsIBIEHUS Ha sSApe aToMa
HEOJTHOPOJHOIO  DJIEKTPUYECKOr0  MOJiA.  DHeprus  B3auMOJCHCTBHS  3JIEKTPUUECKOTO
KBaJIPYIOJIbBHOTO MOMEHTa fi[jpa C aKCHaJIbHO CHUMMETPUYHBIM rpagueHToM. KBaapymonbHbie
YPOBHU 3HEpPruM, sHepruu mnepexoxaa. IlpaBuno ordopa. DHeprus B3aUMOJCIHCTBHS, 4acTOTa
nepexosa M NpaBWIO OTOOpa MNpU OTCYTCTBUM aKCHaIbHOM cummerpuu. OcobGeHHOCTH
skcnepumenta SKP. Mynbstumnernocts cnektpoB SJAKP u addexter ee oOycnasnuaromue.
Baustaue marautHoro nosst Ha ciekTpbl. [Ipumenenne SAKP B xumuu. (OITK-2, T1K-3)

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

(MeccoaypoBckas ciekTpockonus) (4 daca)

Henenue sinep. VICKycCTBEHHbIE M MPUPOJHBIE U30TONBI. PaamoakThBHBIE U30TOMNBI. YacTHIIbI
paauoakTuBHOTO pacnaza. [lonarue duryopectieHnuu u GocopecieHIn .



Merton simepHOro Tamma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOIHS) DHEPTUs MUCIyCKaeMbIX
ramMma-kBaHTOB. JlomjepoBCKui caBUT. OJHeprus otnayu. JlomiepoBckoe — yIIMpPEHHE.
Pacnpenenenne sHepruy MCIYIIEHHBIX U TMOTJIOMIEHHBIX Y - KBAaHTOB. DHEPrUsl Y - KBAHTOB
BbI3bIBAIONIAsl Iepexoa B oOpasue. BeposTHOCTh mNepexoloB M METOJA €€ IOBBIIICHUS.
MeccOaypoBckuii criekTp. XUMHUYECKUE CIBUTU (ILIEHTPOBBIC, LIEHTPOBbIE). KBaapymnoiabHble U
MarHuTHble B3aumojeicTBus. [IpumeHenne meccOaypoBCKOW CHEKTPOCKOMHUH ISl pelIeHUs
XUMHYeCKHX 3a1a4. [IpuHumns! 1udpakmoHHON MeccOaypOBCKOW CIIEKTPOCKOIHUH. .
HeiitponHo-akTUBallMOHHBIN aHanu3 (2 yaca).

DOHeprusi TEIJIOBBIX HEHTPOHOB. Bpemsi momypacmaza paanoakTUBHBIX 3JeMeHTOB. CrocoObl
akTuBalmu oOpasua. brok-cxema mnpubopa. JlocromHCTBA M HEJOCTAaTKH HEHTPOHHO-
AKTHUBALIMOHHOTO aHaju3a (4yBCTBUTEIBHOCTb, TOYHOCTh, BOCIPOM3BOAUMOCTH), [Ipemen
oOHapyxeHus: 3neMeHTOoB. KonmuecTBeHHblit ananus. CrnocoObl sTanoHupoBanus. [Ipumepst
aHaJIM3a BEIIECTB METOJJOM HEHTPOHHO-aKTUBAIIMOHHOTO aHAJIHN3a.



4.3.1. Tlepeyenb NpaKTHYECKUX 3aHATHI

Ne | Nepaznenau HaumenoBanue TpynoemMkocTb OueHouHble dopmupye-
n/ TEMBI MIPAaKTUYECKUY 3aHATUI (vacer) cpencrsa MBbIE
n JUCITUTUIAHBI Bcero KOMIIETEHIIU
4acoB | MPaKTH u
qyeckas
MOATOT
OBKa
1. Knaccudukamms
(U3NIECKUX METOJIOB
uccienoanus. O0mast
mrkana OMMU.
OcHOBHBIE TapaMeTphbI 1 1 Pemenue NJK-3.1
cnektpoB  JIMP  Ha koHTposibHOU | TJIK-6.2
agpax  H u  3C 3aJ1a4u 1o
YcraHnoBneHue pacuuppoBke
CTPYKTYpBI coenu- CIIEKTPOB
HEHUI AMEIOIIUX
SKBUBAJIEHTHBIE  fA1pa
1.1. CHGKTpO- METOJIOM
CKOITUA crektpockoruu  SAMP
SITIEPHOTO 1H.
MarHUTHOTO
pe30HaHCa DaxTopsI 2 2 YcTHOE NAK-3.1
onpeestonne cobecenoBanue | UJIK-6.2
OCHOBHBIE
3aKOHOMEPHOCTH
WM3MEHEHUS
CHEKTPaTbHBIX
MapaMeTpoB B YCIOBUSX
WX HEAIKBUBAJIEHTHOCTH.
Cnekrtpockonusi  SIMP 2 2 Pemenue NJK-3.1
C-13, kak OCHOBHOM koHTponpHON | NJIK-6.2
METOJl  yYCTaHOBJICHUS 3aJ1a4yM 1o
CTPYKTYPBl ~ CJIOXKHBIX pacuudpoBke
OpPraHUYECKUX CIIEKTPOB
COCTUHEHUN
1.3. Cnekrpo- OcHOBHBIE 1 1  |Pemenue NJK-3.1
CKOIIMS DJIEK- 3aKOHOMEPHOCTH KOHTPOJIBHON NJK-6.2
TPOHHO- W3MEHEHUs MapaMeTpoB Bajaun
rmapamar- CIIEKTPOB OI1P.
HUTHOTO PE30- DakTopbl 170.4
HaHca. oTpeesIoNe
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1.4.1 Merton
S7ICPHOTO raMMa-
pe3oHaHca
MeccOaypoBcKast
CIIEKTPOCKOIIHS )

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

Pemenue
pacyeTHBIX
3a71a4

WJIK-3.1
WJIK-6.2

1.4.2
Helitponno-
AKTUBAITMOHHBIN
AHATIN3

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

Pemenue
pacyeTHBIX
3a1a4

WJIK-3.1
WJIK-6.2

15
Ontuyeckue
METOIBI
AHaIM3a.

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

'YcTHOE
cobeceroBanue

1.5.1 K-
CTIEKTPOCKOIIHS
(UK).

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

WJIK-3.1
VJTK-6.2

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

'YcTHOE
cobecenoBanme

Pemenne
KOHTPOJIBHOU

3a7a4H I10

WJIK-3.1
WJIK-6.2
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apoMaTH4ECKHe
COEIUHEHMS,
reTepoaTOMHbIE
COEIMHEHUS.

pacugpoBke
CIIEKTPOB

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

WJIK-3.1
WJIK-6.2

15.2
CriekTpockonus
KOMOWHAIIMOH-
HOTO PaCCEsTHUS
KP).

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

'YcTHOE
cobeceroBanue

Pemenne
KOHTPOJIBHOU
3aJa4uu 1o
pacumdpoBke
CIIEKTPOB

1.53VOD
CIIEKTPOCKOTHS

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

WJIK-3.1
WJIK-6.2

Hounzamma artomMoB u

MOJIEKYJL.
IloTeHunannHbIE

Pemenne
KOHTPOJIBHOU

3a7a4H I10

VJIK-3.1
VJIK-6.2
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1.6 Macc-
CIIEKTPOMET-PHSI.

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

pacugpoBke
CIIEKTPOB

'YctHOE
cobeceroBanHne

'YcTHOE
cobecenoBanme

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

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

Pemenne
KOHTPOJIBHOU
3aJa4uu 1o
pacumdpoBke
CIIEKTPOB

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

Pewenne
KOHTPOJIBHOU
3a/1a4y 10
pacmudpoBke
CIEKTPOB

WJIK-3.1
WJIK-6.2
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[IeperpynnupoBku.
MeracTabuiabHbBIE
HMOHBI, UX 3HAUCHUE JIJIS
UICHTH(PUKAIIH.
Bansane n3otonos Ha
XapakTep macc-
CIIEKTPOB, UX POJIb B
OTHECCHUH (pParMeHTOB

Onpenenenue 3HEPrUu
paspsiBa
CBA3M MW MNOTCHIHAJIIOB

XUMHUYECKON

HOHU3ALIMH. HNonno-
IIUKJIOTPOHHBIN
pEe30HaHC, 0011aCcThb
MPUMEHEHHUS.

'YcTHOE
cobecenoBanme

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

No Tema Bun Raianue’ Pexomennyemas NJK
/i CaMOCTOSITCIIBHOM UTepaTypa’
paboThI
1. | Cnekrpockomnus SA€pHOro Pa6ora a 1-8 1,2,4 (ocH.)
MarHUTHOTO pe30HaHCa JTUTEPATypPOH 1
nn
2. | Crektpockomus PaboTa a 9,10 1,4 (ocH.)
AIIEKTPOHHOTO- JTUTEpPaTypoil u
MapaMarHuTHOTO PE30HAHCa nn
3. | CriekTpocKoIus SIepHOTO Pabota a 11 1 (ocH.) WIK-3.1
KBaJIPYIIOJILHOTO PE30HAHCa | JIUTEPaTypor U AK-3.
%051 NJIK-6.2
4. | SImepHO-TaMMa pe30HaHC Pa6ota a 12 1 (och.), 1
(Mecc-06aypoBckas JTUTEPATYPOH U (mom.)
CIEKTPOCKOIIHS ) nun
5. | HeifrporHo-aktuBanmonueiii | Pabora a 13 1,3 (ocH.)
aHaus. JUTEPATYpPOU U
nn
6. HK-criekTpockomnus Pa6ora a 14,15 1,3,4 (ocH.),
JUTEPATypOU U
%041 1 (]101'[.)
7. | KP-cnekrpockomnus Pa6ota a 16,17 1,3,4 (ocH.),
JUTEPaTypoOu U
%041 1 (I[OH.)
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8. Y®-cnekrpockonus Pabora a 18,19 1,3,4 (ocH.),
JIUTEPATypOu 1

%041 1 (I[OH.)

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

Bcero uacos

! Hymeparnus cootBercTByeT IlpHnoxenuto 1.

2 Hymepariyst COOTBETCTBYET CIUCKY IPUBEACHHOM IUTEpaTyphl (OCH. — OCHOBHAS, JIOT. —
JTOTIOJIHATEIIbHAS ).

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

OnexkTpoHHas WH(POPMAMOHHO-00pa30BaTeIbHAs Cpella YHHBEPCHTETa 00eCreunBaeT
JIOCTYIl K BJIEKTPOHHBIM Y4E€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM OOpa30BaTeNbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILINHBL.

IIpu ucnonp3oBaHuU B 00pa30BaTEIbLHOM IpOILecce MEeYaTHBIX W3JaHUNi OMOIMOTEeUHBIN
($oH1 YKOMIIJIEKTOBAH MEeYaTHBIMU 3/1aHUsMU U3 pacueTa He MeHee 0,25 sKk3eMIusipa Kaxa0ro us3
U3JJaHUH, yKa3aHHBIX B paboueil mporpaMMe JUCLUILIMHBI, Ha OJHOTO 00yYaroIlerocs: u3 4ncia
JIML, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCLUILINHY.

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

a) enepanbHble 3aKOHBI 1 HOPMATHUBHbBIE IOKYMEHTHI (IPU HATUYUK) HET

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

2. J.®. Kymnapes, A.I'. [Ipoiinakos, A.JI. bucukano KonuuecTBeHHas CIEKTPOCKOMIHS
SIMP MHOTOKOMIOHEHTHBIX CHCTEM NMPUPOJIHOTO MPOUCXOXKACHUA. YuebHoe nmocodue. 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
coenuHeHui. Tabnuipl crieKTpanbHbIX JaHHBIX: M.: Mup. 2006.

B) JOTOJHUTEIbHAS JIUTEpATypa

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

NHTEepHET-UCTOYHUKNY:

http://library.books27x7.com

http://www2.viniti.ru

http://elibrary. ru

https://www.reaxys.com

http://www.info.reaxys.com

http://www.Lbz.ru

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

Matepuaibl: Ha0Op CTaHAAPTHBIX OOpPA3LOB IS HAOIIOACHUS SIBICHUS SJIEPHOTO-
MarHMTHOI'O PE30HAHCA U XUMUYECKON NOJIIPU3ALUH SIIEP.

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B mpouecce u3yueHuss AUCHUIUIMHBI HMCHOJIB3YIOTCS Kak TpaJUIMOHHbBIE, TaK H
WHHOBAIIMOHHBIE TEXHOJOTUHM, AKTUBHBIE W MHTEPAKTUBHBIE METOAbI U (OPMBI OOydYEHUS:
TEXHOJIOTHSI OOBSICHUTEIHHO-UILTIOCTPATUBHOTO OOBSICHEHHH € JJIeMEHTaMH MPOOJIEMHOTO
U3NIOKEHUS,  TEXHONOTUs  Mpo(ecCHOHATLHO-OPUEHTUPOBAHHOTO  OOy4YeHUSs,  JICKIIHH,
06’B$[CHI/ITCJ'IBHO-I/IJ'IJ'IIOCTpaTI/IBHI)II\/JI METOL C 3JIEMCEHTaMU HpO6JI€MHOFO HU3JI0XKECHUA,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYallMH, pElIEHHE CUTYallMOHHBIX 3a/1a4.

8. Ouenounnle cpeacrna (0OC):
8.1. . OueHouHble CpeCTBA I BXOAHOIO KOHTPOJIS - HET.
8.2. OneHouHblE CpencTBa TEKYIIErO  KOHTPOJSA: TECThl C OTKPBITBIMH BOIIPOCaMH,
IIPOrpaMMHUpPYEMBIE ONIPOCHI HA JIEKLHUAX, KOHTPOJIbHBIE 3a/a4M JJI CAMOIPOBEPKHU. PEIICHUE
3aJa4 0 KOHKPETHBIM CIIEKTpaM, MOTYYEHHBIMU PAa3IUYHBIMU (PU3UUECKUMHU METOJaMH aHAJIN3a
C YCTaHOBJIEHHEM COCTaBa, CTPOCHUS U CTPYKTYpPhl HEU3BECTHOI'O COEIMHEHMS, KOHTPOJIbHBIE
paboThl. HazHaueHue O1leHOYHBIX CPENICTB - BBIABUTH CHOPMUPOBAHHOCTH KomneTeHumii — MJIK-
2,2 ; NJIK-2,3
83. CemuHapckue 3aHATHS
Cemunap 1
Yemanoenenue cocmasa u cmpoenus coeounenuti Memooamu i0epHol CHeKMpOCKONULU.
1. OcnoBusble mapametpsl criekTpoB SIMP na snpax H-1 u C-13. YcranoBieHue CTpyKTypsl
COEIMHEHUI UMEIOINX 3KBUBAICHTHBIE sJipa MeT0o10M criekTpockonuu SIMP H-1
Pewenue 3a0au
2. DaxTopbl, ONPEIEIAIONIME OCHOBHBIE 3aKOHOMEPHOCTH WM3MEHEHUS CIIEKTPAIbHBIX
IIapaMeTPOB B YCIIOBUAX UX HEOKBUBAJICHTHOCTH.
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Pewenue 3a0au
3. OcHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUs mapameTpoB crekTpoB OIIP. daktopsl ux
OIpeeAoIne
Pewenue 3a0au
4. Cnextpockonus SIMP C-13, kak OCHOBHON METOJ| YCTaHOBJIEHHUS CTPYKTYpPbI CIIOKHBIX
OpPraHMYECKUX COCIMHEHUN
Pewenue 3a0au
5. OCHOBHBIE 3aKOHOMEPHOCTH M3MEHEHHUS IapaMEeTpOB CIIEKTPOB SIEPHOTO TIaMMa-
pe3oHaHca. DaKTOPbI, ONpeAEIIOIINE X U3MEHEHUS.
Pewenue 3a0au
6. OCHOBHBIE TPUHLUIIBI 1 0OCOOEHHOCTH METO/Ia SACPHOr0 FaMMa-pe30HaHca U HEUTPOHHO-
AKTHUBALIMOHHOTO METO/1a.
Pewenue 3a0au
Cemunap 2

Onmuueckue memoovl

1. Buasl kosebanuil. OHeprus KojeOaTellbHO-BpalllaTeIbHBIX  ypoBHEH. Mojenb
rapMoHuueckoro ocuuusitopa. [Ipasuiio or6opa. CuiioBasi HOCTOSIHHAsT MOJIEKYJIBL.

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

3. bnok-cxema UK- cnextpomerpa. OcoOEHHOCTH HMH(PAKPACHBIX CIEKTPOB BAXKHEHIINX
KJACCOB OpPraHWYEeCKMX COCIUHEHMH - mapauHbl, IUKJIONapaQuHbI, OJeQUHBI,
apOMAaTUYECKHE COCIUHEHHUS, TETEPOATOMHBIE COCIUHEHNUS.

4. . VUnentudukamus COeAMHEHWH M KauyeCTBEHHBIM aHanmu3 cMeceidl. KommdecTBeHHBIH
ananmu3. OcoOeHHOCTH IpuMeHeHns 3akoHa byrepa-0Jlam6epra-bepa B UK-o6nactu anun
BOJIH.

5. MexanusMm paccesHus cBera. B3auMocCBsI3b MOJMSPU3YEMOCTH M JIUIIOJIBHOIO MOMEHTA.
Oco0OeHHOCTH TEXHUKH CHEKTPOCKONNU KOMOWHAIMOHHOTO paccesiHus. IIpumeHeHue
KPC B ctpykTypHOM ananuse. Bzanmocsszp UK- u KP-criektpos.

6. DnexTpoHHbIE CTIEKTPHI. TUIIBI 37IEKTPOHHBIX IIEPEX0/10B. XpoMOGOpPHI U UX CIIEKTpaIbHAs
xapakrepuctuka. Crnexkrpodoromerpel Y®. CTpyKTypHBIH aHanu3 mo crekrpam YO
MIOTJIOLLICHMUS.

Pewenue 3a0au
Cemunap 3

Macc-cnekmpomempus

1. Wonwmzanus aToMOB U MOJIeKYJl. [loTeHIIMaIbHBIE KPUBBIE JIJISl IByXaTOMHBIX MOJICKYJ U
MX MOHOB B PA3JIMYHBIX AJIEKTPOHHBIX COCTOSIHUAX. MOJEKYJISIpHBIE M OCKOJIOUHBIE HOHBI.
[leperpynnupoBOUYHBIE HOHBI.

2. llpunnunmanbHas cxeMa macc-crekrpoMerpa. Cucrema Hamycka. MeTOIbI MOHHM3AIIHH.
OnekTpoHHbIl ynap. Cedyenue uonuzanuu. Kpusble akTuBHOCTH HoHM3anuu. Cxema
MOHHOTO HCTOYHHMKA. DoTomonmzanus. VoHH3anus HEOTHOPOIHBIM AIIEKTPUUYECKUM
nojieM. XUMHYECKasi MOHU3AIHSI.
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3. OcobeHHOCTH BPEMSNPOJIETHOTO M KBaAPYIOIBHOTO Macc-crieKTpoMeTpa. Paspemienue
npubopa. Macc-cnektp. OrnpeneineHrue MOJIEKYJISIPHBIX Macc. BblsiBieHue mnMka
MOJIEKYJISIpHOTO HOHA. [[puMeHeHne Macc-CreKTpOMETPUH.

4. Macc-CeKTpoMeTpruecKas UACHTU(UKAIUS BEIIECTB. 3aKOHOMEPHOCTH (hparMeHTaluu
MOJICKYJISIpHBIX HOHOB. IleperpynmnupoBku. MeracTaOuibHbIE MOHBI, UX 3HAUYEHUE IS
uieHTH(UKanuy. BimsHre N30TOMOB HA XapaKTep Macc-CIEeKTPOB, UX POJb B OTHECEHUH
(dbparMeHToB.

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

Pewenue 3a0au

11.2. KoHTpoJibHBIE BONPOCHI /IJIsI CAMOINIPOBEPKH.
Obwue 6onpocwi

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

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

1) ans Bo30Yy»KACHUS SJICKTPOHOB;

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

4) nnst nepeoprueHTalluy CIIMHOB SJIEP.

4. KakoBO COOTHOLIEHHE MEXIy B3HEprusMu 3JeKTpoHHbIX Ee, konebarenbHbix Ev u
BpallaTenbHbIX Er cocTOSIHMM MONTEKyYIbI?

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

6. B kakux oOmacTsx crekTpa HaOJIOJAIOTCS IJIEKTPOHHO-KOJIeOaTeIbHO-BpallaTe/IbHbIC,
Kosie0aTeIbHO-BpalaTeIbHbIE U BpallaTeIbHbIe CIICKTPHI?

7. B kakux o00nacTAX CHEKTpa TMPOSBIAIOTCS MNEPEeXOAbl MEXIy dIIEKTPOHHBIMH,
KoJIe0aTeNIbHBIMU U BpallaTeNbHBIMU cocTosiHUsAMU Monekyn? 1) Konebarensusie - B UK-
oOmactu, BpamartenbHble - B Y®-001acTH, 3JEKTPOHHbIE - B MHUKPOBOJHOBOW. 2)
KonebarenbHbie - B MUKPOBOJTHOBOM, 3JIEKTpOHHBIE - B Y d-00/1acTu, BpamareabHble — B
HK-ob6nactu. 3) KonebarensHsle - B MK-o0nactu, BpamiarenbHble - B MUKPOBOJIHOBOM,
anekTpoHHble —B Y d-o6mactu. 4) Konebarensubie - B Y®-o0macTtu, amekTponnsie - B UK-
o0yacTu, BpalaTelbHbIE - B MUKPOBOJIHOBOM.

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

18



Konebamenvnasn CneKmpoCKonus

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

2. UndpakpacHbIM CIEKTpaM MOTJIOMIEHUS COOTBETCTBYIOT:

1) nyIeKTpOHHBIE TEPEXOAbl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
2) konebaTeNbHbIE MEPEX0bl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
3) 2JIeKTPOHHBIE IEPEXObI U3 BO30YKIEHHOTO B OCHOBHOE COCTOSTHUE;
4) BpamareiabHble IEPEXO0/Ibl U3 OCHOBHOIO B BO30YKJIEHHOE COCTOSIHUE.

3.Yacrora BaJIEHTHBIX KOJICOAHUMN:

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

4. KoMOMHAIMOHHBIM pacCcestHUEM Ha3bIBAa€TCs paccesHUuE CBETa:

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

5. Kakue xonebanus monexynsl CO2 nposiBnsitorest B UK-cniextpe, a kakue B KP-criekrpe?

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

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

7. CKONIBKO TOCTYNAaTeNIbHBIX, BpAIIATEIbHBIX M KOJeOaTelIbHBIX CTereHel CBOOOIBI Yy
nuHeHoi Mostekynsl HCN u yrioBoit — H20? OquHakoBO S y HUX YMCJIO OCHOBHBIX 4acTOT
KoseOaHmii?

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

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

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

2) Ha Bompoc OTBETHUTH HEJB35, TaK KaK HE IPUBEICHBI JaHHBIC 00 MX YacTOTaxX KojeOaHuil u
AQHTapPMOHUYHOCTH.

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

4) Dueprus guccormarnmu y Hy Gombie, yem y Do, 10. IposBrsitorcs mu (aKTUBHBI JH)
KOJICOAaHUs TOJIIPHBIX JABYXaTOMHBIX Mouiekyln (Harmpumep HCI) B UK-criektpax u criekrpax
KP ?

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

11. Ilpenckaxure Bun xosedarenbHbix cnekTpoB ( MK- u KP-criektpoB ) ans nuHeNHHOM
MOJIEKYJIbI IMOKCU/A YIIIepoJa U YKaXKHUTE TUIIbI KOJeOaHU I JaHHON MOJIEKYJIbI.

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

13. Kakue u3mMeHeHus Mpou30UayT B UHPPAKPACHOM CIIEKTPE MOTJIOMICHHUS U30IIPOIUIIOBOTO
CIUpTa Mmocie ero 00paboTKH XJIOPUCTHIM allETUIOM?

14. Kakue OCHOBHBIE HM3MEHEHHS MPOM30UIYT B HMH(pPAKpaCHOM CIEKTpPE MOTJIOMICHUS
UKJIONEHTAHOHA TI0CIIe er0 00pabOTKH STUIICHTIIMKOJIEM B KACIIOHN cpene?

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

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

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

16. B UK-cnektpe monexynsl CS2 Habmo1at0TCs ABE OCHOBHBIE YacTOThI TpH 399 u 1552 cm™
! a B KP-cextpe — osHa mpu 671 cM . Ha OCHOBaHWH 3THMX JaHHEIX YKaKHTE, KAKOBA
reoMeTpHsl MOJIEKYJIbI Cepoyriepoja U Kakue KonebaHus npossisitores ( akTuBHBI ) B K-
CIIEKTpE.

17. Monekyna aineTujiieHa B OCHOBHOM COCTOSSHUM HMEET JIMHEWHOE CTPOEHHE, a B
BO30YKJICHHOM COCTOSTHUU MIPUHUMAET HE JIMHEHHYIO TpaHC-KoHpuUrypamuio. OIMHAKOBO JH
YUCIIO OCHOBHBIX 4acToT Kosie0aHui ITUX IBYX COCTOSTHUH?
18. B undpakpacHOM crieKTpe MOTIOMECHUS (2-0KCUITHI )-IIUKIIOTICHTaIUCHA, TTIOTYIYEHHOM B
TOHKOM CJIO€, IMEETCS IMPOKas TOI0ca MOTIomeHHs B 06mactu 3600-3100 ey L. [Tpu 3amucn
criektpa B pazbaBieHHoM ( 0,01 M ) pacTBope B UYETHIPEXXJIOPHUCTOM YTJIEPOJIE€ HIUPOKAs
T0JI0Ca MCYE3aeT M BMECTO Hee TOSABJIAeTCs y3Kuil ik mpu 3600 cM L. OObACHUTE JaHHBIE
pa3iuuus B MH(PaKPACHBIX CIIEKTPaX MOTIOMIECHUS.

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

20. MakcumyM mnioniocsl norsomenust OH-rpynmnst o-autpodenona B UK-criekrpe, noay4eHHOM B
tabnerke KBr unu B paz6asnensom pactsope CHCls, umeeT oany u Tysxke yactory — 3200 cm L,
a B cilydae n-HUTPO(]eHoIa YaCTOThl MAKCUMyMa pa3Hble ¥ paBHBI COOTBETCTBEHHO 3325 u 3530
cm L. Jlaiite oOBsacHenue.

aﬂeKWIPOHHa}Z CNneKmpoCcKonus

1. Cnexktpam nOMIOIIEHUS B  YIbTpaduoseTOBONH 00JacTH  CIEKTpa COOTBETCTBYIOT:
1)  snexkTpoHHbIE  Mepexoabl M3 OCHOBHOTO B BO30YXKJIEHHOE  COCTOSIHUE;
2)  koneOaTelbHbIE  IMEPEXOJbl U3  OCHOBHOTO B BO30YXKIECHHOE  COCTOSIHUE;
3)  ONeKTpPOHHBIE  MEpexoAbl U3  BO30YXKICHHOTO B~ OCHOBHOE  COCTOSHHE;
4)  BpamaTenbHbIE ~ HEPeXOAbl M3 OCHOBHOTO B BO30Y)KICHHOE  COCTOSHHE.
2. DNeKTpOHHBIE IMEPEXOJbl B MOJEKYJaX MPOSBISIOTCS B YIbTPApHUOICTOBOW M BUAMMON
obnacTsx crextpa npumepro ot 100 1o 1000 am. Kakopa sHeprus sTux nepexonos B cM 2 1) 10
- 100; 2) 100 - 1000; 3) 10000 - 100000; 4) 10 - 100000.
3. DJEeKTPOHHBIE CIIEKTPBI BO3HUKAIOT npu B3aUMO/IeIiCTBUN BEIIECTBA!
1) ¢ ramMa-usnaydeHuem; 2) € BHOUMBIM  CBeTOM; 3) ¢  paJMOBOJIHAMHU;
4) ¢ UK-uznydenuem; 5) ¢ YO-uznyuenuem. 4. Kakue 351eKTpoHHbIE N1€PEXO/Ibl 3aIPEIIEHbI 110
CHUHY: 1) CHHITIET-CUHIJIETHBIE; 2) CHUHIVIET-TPUILIETHBIC; 3) TPUIUIET-TPUILIETHBIC; 4) A
AIIEKTPOHHBIX IepeX0/I0B HET 3arpera o CIIHHY.
5. KakoBa MyInbTHIUIETHOCTD 3JIEKTPOHHOTO COCTOSHUSI MOJIEKYJIbI, IPU KOTOPOM CITMHBI JIBYX
AIIEKTPOHOB napauiesibHbI: 1) 1/2; 2) 1 3) 2, 4) 3.
6. Cpenu npuBEACHHBIX HIDKE Tpynn 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 ITOJIMEHOB ITPUBOIUT B Y D-CIIEKTPE K:

1) 6aTOXpOMHOMY C/IBUTY M THIIOXPOMHOMY 3(dekTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIEPXpPOMHOMY 3G deKTy; 3) TUIICOXPOMHOMY CABHUTY U TUIIOXPOMHOMY 3P dexTy; 4)
TUIICOXPOMHOMY CJIBUTY U THIIEPXPOMHOMY 3 (DeKxTy.

8. Bunumplii CBET MIpeACTABISIET COOO0M IIEKTPOMAarHUTHOE U3TydeHUE, 3aHUMAIOIIICe
uHTepan cnektpa ot 400 1o 800 HM. OOBsCHUTE, TOYEMY MHOTHE BEIIECTBA UMEIOIIHE
MakcuMyM noryoneHus Huxke 400 HM HHTEHCUBHO OKpPAIICHBI.

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

10. B a51eKTpOHHOM CIIEKTpe MOTJIOMICHHS TP EHIIIaMIHA UMEeTCs 1oioca Mpu 227 HM B
HelTpaabHOM pacTBope. OObsICHUTE, TOUEMY JaHHasl 110J0ca UCUe3aeT B KUCIOM PacTBOpeE.
11. MOXHO 11 110 3JIEKTPOHHBIM CIIEKTPaM MOIJIOIIEHUS KOHTPOJIUPOBATh TEUEHHE
CJICAYIOIIMX peaKkiuil : a) TMeHOBOW KOHIeH Caluu; 0) ajbJI0IbHOM KOHICHCAINH; B)
a3ocoydeTaHus; I') 00pa30BaHUs aleTaleil; 1) THAPUPOBAHNUS apEHOB.

12. OnTrueckas IOTHOCTh BOJHOTO PacTBOpa coemHeHNs X npu A = 250 HM coCTaBIIsieT
0,542 npu konuentparuu 0,1 MOJIB/JI B KIOBETE C TOJIIUHON MOTIIOMIAIONIETO ¢JIost 1 cM.
Koaddumument nornomenus coequnenus X pasexn 9000. M3BectHO, uTo X pearupyer 1o
ypaBHeHuto: X =Y + Z. Haiinure KOHCTaHTY paBHOBECHUs 3TOM pPEaKLUH, €CJIA U3BECTHO YTO
coequHeHus Y U Z He MOIVIOMAIOT B 00JIACTH ITOTIONIEHUS X.
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13. Ilpu runmponuze S-metuin-3-xyop-1,4-rekcaarena ObLUTH BBIACICHBI 1BA H30MEPHBIX
crupTa. DJIEKTPOHHBINA CHEKTP MOIJIOIEHUS OJTHOTO U3 HUX COJAEPKUT MOJI0CY Npu 223 HM
(Ig € =4,4), a napyroro — nosocy npu 236 um (Ig € = 4,3). KakoBo ux crpoeHue?

14. ITpu HarpeBanum 0Opa3Ia ATHWIHKIONCHTaaueHa (AMakc = 247uM, € = 3400) B TeueHUN
0,5; 1,5; 2,5; 4 94 B crieKTpe MOTJIONIEHUST HAOII0JaeTCsl YMEHBIIICHHE MOJIEHOTO
kodd¢uimenTa nmornomenus u cocrasisier 2800, 2050, 1650, 1100 cooTBETCTBEHHO.
Onpenenure Ui KaK0r0O MOMEHTA BPEMEHU CTETIEHb [IPEBPALIECHUS STUILMKIONEHTAaIUeHa
B €r0 JUMEp, €CJIM MOCJIeIHUM po3padeH npu 247 HM.

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

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

17. Kak Oyner usmeHsThest Y @-crieKTp nmoryiomeHus peHosia B BOAHOM pacTBOpe Ipu
U3MEHEHHU KUCIOTHOCTH CPEIbl OT CHIILHOKHUCIIOHN /10 MIETOYHOM?

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

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

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

22. DnekTpOoHHBIE CNEKTPHI HoryomeHus Oyraauena-1,3 u rekcaauena-2,4 B obmactu 200—
250 HM umeroT ouH MakcuMyM : Tipu 217 M (g ~ 21000) — cnekrp A u mpu 227 HM (g ~
23000) — cnektp b. KakoMy BelecTBy NpHHAICIKHUT KaXKIbIH CIICKTP?

23. B kaxom pactBopurene, CCls nmn CH3CN, 6osblie BEpOSTHOCTb 3aperuCTpUpPOBAThH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYPY 3JEKTPOHHOI'O MEpexoja pacCTBOPEHHOTO COETUHEHUA?
[Touemy?

24. MoOXHO JM OTIMYUTH METOJAMHM ONTHYECKOM CHEKTPOCKONMH BHYTpU- H
MEXMOJIEKYIISIPHYIO BOLOPOJHYIO CBSA3b? APryMEHTUPYWTE OTBET KOHKPETHBIMH IIPUMEPAMH.

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

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

28.Kakue m3MeHeHUs Mpou3ouayT B Y D-criekTpe MHUKIONEHTAaHOHA MOCHE ero o0paboTku
JTUTURTIOMUHUHATUIPUAOM?

29.Kakomy u3 HemnpeneabHbIX H30MepHbIX cUPTOB CeHgO mpuHAIICKHUT SIEKTPOHHBIM
CIEeKTp  MOMJIOMICHHWSA ¢  MakcumymoM mnpu 223  wm (¢ = 14000 )?
1)CH=CCH(OH)CH2CH=CH,2)CH=CCH(OH)CH=CHCH3
3)CH=CCH=CH(OH)CH34)CH,=CHCH(OH)CH2C=CH 5)CH>=CHC(CH3)(OH)C=CH

AMP-cnekmpockonus

1. Kakue u3 IpuBeIcHHBIX HUKE S7Iep He 00/1a1al0T MarHMTHBIME cBoiictBamu: 1) 1C ; 2) 1F
;3) 2C; 4) 3P ; 5) 1N ; 6) 0.

2. Yro Takoe XMMHUYECKUN CABUT U KaKOBBI IIPUYUHBI €0 MOSABICHUA?

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

4. Onpenenute cTpykTypy yriesogopona CsHia , ciektp IIMP koTOporo coctout ms tpex
cuHrneros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOLIEHHeM momaaei 3:3:1.

5. Coemunenue ¢ Opyrro-dopmynoit C4HoON umeer B criektpe [IMP Tpu cunriera paBHou
UHTEHCUBHOCTH. Yxkaxwure BO3MOXKHOE CTpOEHHE COETUHEHMUSI.
6. Cnoxubiii 3¢pup CsHeO2Cl2 maer B cnekrpe [IMP crnenytomue curnansl (8, m.a.): 1,25
(trpumuier); 4,35 (xBagpymier); 5,95 (CHHIJIET); COOTHOIIEHWE MHTEHCHUBHOCTEW CHUTHAJIOB
3:2:1. Ykaxure bopmyny BELIECTBA.
7. Kakoit Bun umeer cnektp [IMP a3o00ucu3oO0yTupoHUTpHIa, CTPYKTypHass ¢Gopmyia
koToporo NC(CH3).CN=NC(CH3)2CN?

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

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

10. B cnekrpe IIMP cmecu ranorennpousBoanbix CoHoCls u CoHoBrs umerorcs nma
OJIMHAKOBBIX 110 MHTEHCUBHOCTH CUHTJIeTa. KakoBbl BO3MOKHBIE CTPYKTYPBhl KOMIIOHEHTOB ?

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

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

13. VYkaxkute 4MCIIO CUTHAJIOB, XapaKTEep pPAcCIICIUICHUS CUTHAJIOB M WX MHTCHCUBHOCTH B
CIIEKTpE [IMP METHJIOBOTO aupa 2-METUJIIIPONaHOBOM KHUCJIOTBHI.
14. Coegunenne CsHi2 comepxut B cnekrpe [IMP enuHcTBeHHBIN curHan npu 0,82 M.1.
Ornpenenurte CTpOCHUE BEIIECTBA.
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15. Ilpenckaxure xapaktep IIMP-cmekTpa 3TwiOBOro cnupra ¢ J00aBKaMH KHCIIOTHI.
16. Kakme xapakTepHble paznudmsi MOXHO oxwujuath B [IMP-criektpe mis ciemyromux

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

18. Yraesopopony CsHio cooTBercTBYeT ciektp [IMP, coneprkamuit aBa cuariera npu o 2,1
1 7,2 M.JI. C COOTHOLIIEHUEM UHTEHCUBHOCTEH 3:2. Y CTaHOBUTE CTPOCHHUS BEIIECTBA.

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

21. Yem ornamuatorcst cmektpel  [IMP  anmetoHuTpmia WM XJIOpaneTOHUTpHIIA?
Macc-cnekmpomempus

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

2. OOBIACHHTE, MOXKET JIM Macc-CIieKTpoMeTp oTianuuth nousl C2Hs™ u CHO™ apyr ot apyra,
€CJIM OH CIIOCOOEH aHATTM3UPOBATh MOHBI KOTOPBIE OTIMYAIOTCS M0 3HaueHussM m/z Ha 1:50000.

3. U3BectHO Tpu wu30Mepa STWINMpUAMHA. B Macc-criekTpe KakJoro M3 H30MEpOB
HaOJIr01aeTCsl MUK ¢ MAacCOBBIM YMCIIOM 92. JIaHHBIN MUK COOTBETCTBYET CIIEIYIOLIMM HOHAM.
VYkaxute, B Macc-ClIeKTpe Kakoro U3 TPeX N30MEPOB ATWIUPUIMHA MUK C MACCOBBIM YHCIIOM
92 Oyner umeTh HaMOOJIBIITYIO UHTEHCUBHOCTH? [louemy?

4. Macc-criekTp npomnaHoJjia uMeeT cienyromuid Bun m/z = 27(14), 28(11), 29(17), 31(100),
39(6),41(10),42(13),43(4), 45(5), 58(5), 59(15), 60(10). Kakomy 13 H30MEPHBIX CHUPTOB OH
npuHaIeKUT? OOBICHUTE MMyTH 00pa30BaHUs OCHOBHBIX OCKOJIOUHBIX HOHOB.

Kombunuposannule 30auu.

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

2. C nmoMouIpl0 Kakoro THIA CIEKTpa MOXHO OJHO3HAYHO IPUIINCATh BELIECTBY OJHY W3
cTpyKTyp npuBoauMbIx Hike nuzomepoB. CH>=CHCH=CHCH=CH> u CH,=CH(CH2)sC=CH

3. Hcnonp3oBaHue KaKHUX CIEKTPOB MOIJIOLMIEHUS (KOJIeOATeNbHBIX WIM 3JIEKTPOHHBIX)
HauOoyee  mpHeMIeMO  JUIs  Pa3IMYeHus  CIeAyIOIUX  [ap  COeAMHEHUil:
a) XJI0pOeH30I1 U n-OpoMToiyon; 0) N-3TmwideHon u 2-gpeHnnTanon?

4. C IMOMOIIBIO KaKUX CICKTPOB MPOHIC Pa3IMYUTL CJICAYIONIUEC COCAUHCHUA ! a)
CH3CH2C=CH, CH3C=CCH3 u CegHsC=CCe¢Hs. 6) CH3CH2CH,CH,CI, (CHz)3CCHCI,
(CH3).CHCH2C1 u  (CH3)3CCl. B) CH3CH=CHCOCHsz wu CH>=CHCH2COCHz3
r)CHsC=CCH(CHz) u  CH3CH2C=CCH2CH3

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

KonTpoubsnas padora Nel
I

1. OxapakTepu3yiTe EKTPOMarHuTHOE U3JIy4Y€HHUE, JIMHA BOJIHBI KOTOPOro paBHA

5x10° cm.

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

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

3. OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAY ABYMs YacTHIIa, eciiy B cekrpe SAMP

HaOJr01aeTCsl O/1HA JIMHUA (pealbHOE pa3IMuue JIMHUHM Ipyr oT Apyra cocrasiser 50
I'y)
I

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

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

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

Il

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

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

3. OueHHuTe KOHCTAaHTY CKOPOCTH 0OMEeHa MeXly IByMs JacTula, eciu B ciektpe MK
Ha0JII0/1aeTCs OJfHA JIMHUS (peallbHOE pa3Iuuue JIMHUNA JPYT OT Jpyra COCTaBIISET
6.6x10% cm)

Y

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

2. OueHuTe BpeMs KU3HU BO30YKIECHHOTO COCTOSIHUS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B Y® criekTpe pa3pernarTcs JBe IMHAN, OTIHYHbIE Ha 1.2 cM ™,

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

Y

1. OxapakTepusyiiTe 2IeKTPOMArHUTHOE U3JTydeHHE, JITHHA BOJHBI KOTOPOTo paBHa 5x 1072
CM.

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

3. OueHHnTe KOHCTAHTY CKOPOCTH 0OMEHa MeX/y IByMs JacTulia, eciu B ciekrpe MK
HaOTI0aeTCA O{HA IMHUS (peaqbHOe pa3andue THHH APYT OT Apyra cocTaBnseT 6x 102
ch

Y

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

2. OueHuTe BpeMs KU3HU BO30YKIECHHOTO COCTOSIHHUS M KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK criekTpe paspemaroTcs ABe IMHHUH, OTIHYHBIE HA 5 cM ™.

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

Yl

OxapakTepH3yiiTe HIeKTPOMArHUTHOE U3Ty4eHHe, 4acTOTa KOToporo papHa 9x101 ¢,
OuenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, eclii
B SIMP crniektpe pasperiaiorcst 1€ JIMHUU, OTIMYHbIE Ha 2,5 T'1I.
OneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MeX Ay ABYMsA YacTHIla, eciu B criektpe MK
HaOJr01aeTCsl 0/1HA JIMHUS (pealbHOE pa3inyie JIMHUHN IPYT OT ApYyra COCTABISET
3.3x10% cm)

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

IX
OxapaKTepusyiiTe 2eKTPOMArHUTHOE U3JTydeHHe, JUIMHA BOIHBI KOTOpPOro paBHa 5x107®
CM.
Onenure BpeMs KU3HU BO30YKIEHHOIO COCTOSIHUSA U KOHCTAaHTY CKOPOCTH 0OMEHa, ecliit
B JIMP crniektpe pa3pemiarorcs 1Be TMHUM, oTauuHble Ha 10,0 I'n.
OneHuTe KOHCTAHTY CKOPOCTH 0OMEeHa MeX]ly IByMs 4acTHIla, eciu B criekrpe UK
Ha0JII01aeTCsl OJHA JIMHUS (pealibHOE pa3Iuuue JIMHUNA ApYyT OoT Apyra cocrasisieT 20 cm)

X
OxapaKTepusyiiTe 2eKTPOMarHUTHOE U3TydeHHe, YHEPTHS KOTOporo papHa 4x10°
3Pr/MOJIB.
OrneHure BpeMs KU3HU BO30YKIEHHOTO COCTOSIHHS U KOHCTAHTY CKOPOCTH OOMEHa, eCliu
B UK cnektpe paspemaroTcs ABe JIMHUH, OTIUYHBIC TIO ITTHHE BOJTHBI Ha 15 cM.
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHA MEXy ABYMS 4acTHIIa, eciu B cektpe AMP
Ha0JII0/1aeTCsl OJJHA IMHUS (pealibHOE pazIndKe JHMHUNA Jpyr oT apyra coctasisier 200
I'n)

Xl
OxapakTepu3yiiTe 31eKTPOMarHUTHOE M3IydeHHe, SHEPIUs KOTOPOro paBHa 4x10°
JIK/MOJIB.
OrneHure BpeMs KU3HU BO30YKICHHOTO COCTOSIHUSA M KOHCTAaHTY CKOPOCTH 0OOMEHa, eClTi
B Y@ crniekTpe He pa3pemarTcs ABE JIMHUH, OTIMYHbBIE 10 JTIMHE BOJIHBI Ha 30 cM.
OrneHuTe KOHCTAHTY CKOPOCTH OOMEHA MEXy ABYMS YacTHIIa, ecu B cektpe AMP
HaOJI0/IAI0TCS JABE JIMHUM (pealibHOE pa3Inuue JIMHUN ApPYT oT Apyra coctapiseT 50 I'm)

Xl
OxapakTepu3yiTe NEKTPOMarHuTHOE U3JIyUYEHUE, SHEPTUsl KOTOPOro pasHa 6.8
JIK/MOJIB.
OrneHure BpeMs KU3HU BO3OYKICHHOTO COCTOSIHUSA M KOHCTAHTY CKOPOCTH 0OMEHa, €ClTi
B UK criekTpe pa3permnaroTcs JBe JIMHUH, OTIIMYHBIE TT0 BOMHOBOMY uHcy Ha 1,5 cm™L,
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHA MEXy ABYMS YacTHIIa, eciu B cektpe AMP
HaOJI01aeTCsl OJJHA TMHUS (pealibHOE pazndue JUHUMA OpyT oT apyra coctasiser 200
I')
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KonTpoabsHas padora Ne 2.

2.1.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,3-TuMeTUII-TeKCcaHa.
OxapakTtepu3yiiTe Macc-CeKTp (OMULINTE CXeMbI (hparMeHTaI[Mi, OCHOBHBIE HOHBI U UX
macchl) N-metunamMuaa-2-MeTui- 0yTaHOBOM KHCIIOTHI.
Kak Oyner Beirsiiets Y@ crekTp ABYX CTPYKTYp, HAXOSAUINXCS B PABHOBECUH, €CIIH MX
pasziuuure 1o JUIMHE BOJIHBI cocTaBiigeT 30 ¢M, a BpeMs )KM3HU [EPEXOJHOTO COCTOSHUS —
106 c.

2.2.
OxapakTepu3yiiTe Macc-CreKTp (OMUIINTE CXeMbl (hparMeHTaI[i, OCHOBHBIE HOHBI U UX
Macchl) 3-meTmi-1-pennn-nenrana.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTHiI-0yTaHoJia.
Kak Oyner Boeirsaets nonocsl B UK criekTpe IByX CTpYKTYp, HAXOISIIUXCS B
PaBHOBECHH, €CIIM UX Pa3IM4Me 0 JUIMHE BOJIHBI cocTaBisieT 50 HAHOMETPOB, a
KOHCTaHTa CKOpocTH paBHoBecus — 10 ¢,

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

24.
OxapaxTepu3yiTe Macc-CeKTp (OMUIINUTE CXEMBI (PparMeHTallul, OCHOBHBIE HOHBI M X
Macchl) 3,4-TMMeTHII-TICHTaHoIA.
OxapaxkTepu3yiTe Macc-CeKTp (ONMUIINTE CXEMBI (PparMeHTaIllii, OCHOBHBIE HOHBI M X
Macchl) 2-MeTHII- OyTaHaus.
Kak Oyner Beirsinets AMP criekTp ABYX CTPYKTYp, HaXOSAIIMXCS B PABHOBECUH, €CITU
uX pazmuuue cocrapiser 70 ', a koHcTaHTa ckopocTu paBHoBecus - 10° c.

2.5.
OxapakTepu3yiTe Macc-CreKTp (OMUIIMTE CXeMbl (PparMEeHTaI[H, OCHOBHbBIE HOHBI M UX
Macchl) PeHUIT-YKCYCHON KHCIIOTHI.
OxapakTepu3yiTe Macc-CrieKTp (OMUIINTE CXeMbl ()parMEeHTaIlM1, OCHOBHbIE HOHBI M UX
Macchl) 4-MeTHII-IIEHTaHTHOA.
Kak Oyzner Beiriaaets Y@ crekTp ABYX CTPYKTYP, HAXOASAIIMXCS B PABHOBECHH, €CITH UX
paszinuure 1o JUIMHE BOJIHBI cocTaBiigeT 30 HAHOMETPOB, a BPeMs dKU3HU MEPEXOTHOTO
cocrosiHus — 0.1 c.

2.6.
OxapakTepu3yiTe Macc-CreKTp (OMUIINTE CXeMbl (PparMEeHTAIH, OCHOBHbIE HOHBI U UX
Macchl) 24-TuMeTHII-TIeHTaHaIs.
OxapakTepu3yiTe Macc-CleKTp (OMUIINTE CXeMBbI (PparMEeHTAI[H, OCHOBHbBIE HOHBI M UX
Macchl) 4-MeTHII- TOTyoJIa.
Kak 6yzner Beiraaers UK ciekTp ABYX CTPYKTYp, HAXOAAILIUXCS B PABHOBECHH, €CIIH UX
paszinuure 1o JUIMHE BOJIHBI cocTaBisgeT 60 cM, a BpeMs )KH3HU MEePEeX0JHOTO COCTOSHUS —
10%c.

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

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

2.8.
1. OxapaktepusyiiTe Macc-CieKTp (OMUIIUTE CXeMbI (PparMeHTaluy, OCHOBHBIC HOHBI M KX
Macchl) 2,5-TMMeTUII-TeKCHHa-3.
2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI parMeHTAINH, OCHOBHBIC MOHBI U MIX
Macchl) BTOp-OyTuiI-0€H301a.
3. Kak Oynet Boiruisaets Y@ criekTp IByX CTPYKTYP, HAXOJSIIUXCS B PABHOBECUH, €CITH UX
pazimune 100 T'1, a Bpems KOHCTaHTa CKOpocTH oO6MeHHoro papHoBecus — 0.1 ¢,
2.9.
1. Oxapakrtepu3syiiTe Macc-CieKTp (OMUIIUTE CXEMBbI (pparMeHTaluu, OCHOBHbIC HOHBI U UX
Macchl) 3,4-TUMEeTHII-TeKCaHAMHHA-2.
2. OxapakTepusyiTe Macc-CreKTp (OMHUIIUTE CXeMbI (PparMeHTaluy, OCHOBHbIC HOHBI U X
Macchl) 2,4, TMMETIIT TIEHTaHOHA-3.
3. Kak 6yner Boirisanets MK cnekTp IByX CTpYKTYp, HAXOISIIUXCS B PABHOBECUH, €CIIH UX
pasmuunme coctasuser 30 cM™L, a BpeMs KU3HH IepexoaHoro cocrosaus — 1072 c.
2.10.
1. OxapaktepusyiiTe Macc-CleKTp (OMUIIUTE CXeMbI (pparMeHTalii, OCHOBHBIC HOHBI U X
Macchl) 3,4-TMMeTHII-TeKCcaHa.
2. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXeMbI (PparMeHTAINHA, OCHOBHBIC HOHBI U MIX
macchl) N-metunamuia-2-mMeTun- 0yTaHOBOW KUCIOTHI.
3. Kak Oyner Boirmsinets SIMP criekTp ABYX CTPYKTYp, HaXOASIIUXCS B PABHOBECUH, €CITH
UX pa3auydue Mo 4yacToTe cocTaBisieT 75 [, a BpeMst )KU3HU MEePEXOTHOTO COCTOSHUS —
0.01 c.

KonTtpoabHnas padora Ne3

Ne |
1. PaccunraiiTe OTHOCUTEIBHOE CO/IEpP/KaHIE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMecH JIBYX COeMHEHHiA 110 JaHHBIM crektpos SIMP 1H.
Cwmech uzo-niponanona (p = 0.8 r/mi1) u ykcycHoi kuciotsl (p = 1.06 v/mi).

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

2.01 Cunrner 36

3.70 [enter 6

10.5 YUIMpEHHBIH CUHTIIET 18

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

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

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

1.20 Tpunner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Kgaprer (6.7 I'mr) 24

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

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

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

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

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

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

1.20 Cekcrer (6.6 ') 24

1.25 Jy6ner (6.8 I'm) 18

2.15 Tpumnner (6.6 I'n) 24

2.25 Cekcrer (6.8 ') 12

2.40 Jy6ner (6.8 I'm) 6

10.5 VYIMpeHHbIl CUHTIET 18

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

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

XuM.cnBur (o, M.JI.)

Mynpstumernocts (I, ')

OTH-Has HHTCHCUBHOCTh

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

10.5 YuIpeHHblid CUHTIIET 18

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

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

1. PaccunraiiTe OTHOCHTEIBHOE COIepKaHUE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B

Ne Y1

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

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

1.20 Tpurner (6.7 I'n) 36

2.55 I'enrer (6.8 ') 6

3.40 Ksapret (6.7 I'r) 24

10.5 YIupeHHbI CUHTIIET 18

2. TlpencrasbTe u 06bacuuTe crektp IMP *H 1-mutpo -3,3,4-TpuMeTni-rexcanona-4
(TprMepHBIE XUMUYECKUE CABUTH U KOHCTAHTHI CITUH-CITMHOBOTO B3aWMOJICHCTBHS,
MYJIBTUIIIIETHOCTh, OTHOCUTEIbHASI HHTEHCUBHOCTB ).

11.4. Bonpochl K JK3aMEHY.
|-p1e BOIPOCHI (TeOpeTHYecKme)

1. Ilpupoga  SIEKTPOMArHUTHOTO  M3JIy4eHUs.  DHEPreTMYecKue  XapaKTEepPUCTHKH,

COOTBETCTBYIOIIME PA3JINYHBIM BUJAM U3JTy4CHHUS.

Pasnuunble BUIBI IEPEXOI0B B aTOMaxX U MOJIEKYaxX.

XUMUYECKUE TPOLECCH], BIHAIOIIAE HA ECTECTBEHHYIO IIMPUHY CHEKTPAJIbHON JIMHHH.

BinsiHue Ha Hee paBHOBECHBIX XMMHYECKUX IPOLIECCOB.

OCHOBBI U CyTh MeTOJ1a (POTOINEKTPOHHON CHEKTPOCKOIHH.

CyTb U OCHOBBI METOZIOB @aTOMHON IMUCCUOHHOM CIIEKTPOCKOIUU.

CBs13b KpUBBIX IOTEHUMAIBHON SHEPTUU MOJIEKYJI C JJIEKTPOHHBIMU CIIEKTPAMHU.

Cnexrpockonusi B  yabTpadUONETOBOM ¢ BUAUMON 00JACTH  AJIEKTPOMArHUTHOTO

n3iydyeHus. lIpumenenue 3JIeKTpOHHON CIIEKTPOCKOIIUU.

8. Cnexrpockonuss B WH(pakpacHoW oOmactu. [‘apMOHHMYECKME H aHTAPMOHUYECKHE
KoJsie0aHus.

9. XapakrepuctnuyHocTh MK-CHEKTpOCKONUM JUIT  Pa3IUYHBIX KJIACCOB OPTaHUYECKUX
COCIMHEHUM.

10. [Tporecchl, MPOUCXOASIINE TPHU CTOJKHOBEHHH MOJIEKYJI C BBICOKOIHEPTETHUECKUMHU
anekTpoHamMu. CyTb 1 OCHOBBI MacC-CIIEKTPOMETPHHU.

11. IlpumeHeHre Macc-CIEKTPOCKONMM Ui WACHTU(UKAIMM ~ XUMHUYECKUX  MOJIEKYIL.
XapakTepuCTUYHOCTh MaCcC-CIIEKTPOB JIs Pa3JIUYHBIX KJIACCOB OPraHUYECKUX MOJIEKYIL.

12. BausiHMe M30TOTIOB Ha XapakTep Macc-CIIeKTPOB.

13. OcnoBsl ciekTpockonuu AMP. MarautHsle MOMEHTHI siiep. CrinHoBoe uncio. [lepexoms! B
cnekrpockonuu SAIMP. 3aceneHHOCTh ypOBHEN.

14. OcHoBHBIe IapameTphl B criektpockonuu IMP H. Xumuueckuii cBUT, KOHCTAHTBI CITHH-
CIIMHOBOTO B3auMOJIeHCTBUS. MHTEHCHUBHOCTh cHeKTpasibHbIX JuHUI. TpeboBanus k
CTaHJapTaM U PACTBOPUTEIISAM.

15. XapakTepucTUYHOCTh XMMUYECKUX CIIBUTOB U KOHCTAHT CIIMH-CIIMHOBOT'O B3aWMO/IEHCTBUS
B criextpax SIMP 'H. My/bTHILIETHOCT CUTHAIIOB.

16. OcHoBHBIE TapameTpsl B crekTpockoruu SIMP 13C. XapaktepucTuaHOCTh M AMATIA30HBI
XUMHUYECKHX CIIBUTOB JJISi OCHOBHBIX KJIaCCOB OpraHMYecKHX coeauHeHuil. TpeboBanus k
CTaHAApTaM U PaCTBOPUTEIISIM.

17. Metosbl aTOMHO-3JICOPOIIMOHHOTO aHAIN3a.

18. MeccbhaypoBcKasi CIIEKTPOCKOTIHS, OCHOBBI METOIBI, 00JTACTH IPUMEHEHUS.

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

20.

wmn

No ok
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11-0¥i u |11-1ii Bonmpockl pelieHre KOHKPETHBIX CIEKTPAJbHBIX 321a4.

OOMeHHbIe MPOIIeCChl U IUPUHA TUHUN B PA3IMYHBIX CIEKTPaXx.

PacmmpoBka MK-cieKTpoB OpraHnyecKuX MOJIEKYIL.

PacmmdpoBka Macc-CIeKTPOB OPraHMYECKUX MOJIEKYIL..

CxeMmbl pacriazia U NpeJCTaBICHNE OCHOBHBIX XapaKTEPUCTHUUHBIX ITMKOB B MacC-CIEKTPax

KOHKPETHBIX MOJIEKYJI.

Pacumdposka criekrpos SIMP 'H oprannueckux monekyi.

IIpencraBnenne crektpoB SIMP 'H KOHKPETHBIX OPraHHYECKHX MOJEKYIL.

7. Hcnonb3oBaHUE aJAUTUBHBIX CXEM JJI pacYeTOB XMMHUUYECKHUX CIABUTOB B criekrpax SIMP
'H u ¥C oprannueckux Monexyi.

8. MynpsTunnernocts B cniektpax IMP *H ¢ropconepaimx opranudeckux coeMHEHUH.

el A

oo

Ipunoxenne Nel.

Bonpochbl 1151 cAMOCTOATEILHOM PA00TELI CTYIEHTOB

Cnekrpockonust AMP B HeopraHn4eckoil XuMHH.
BnusiHre OBICTPBIX XUMHUYECKUX MPOIIECCOB Ha criekTp SIMP.
®Dypse-cnekrpockonus SIMP.
Penakcanmonnsle nmpoueccsl B criekTpockonuu SIMP.
Crnextpockonust IMP B anu3oTpomnHbix oOpasiax (TBEpIoe Teo).
Ocobennoctu crniekTpockonuu IMP *C.
HoBble npuHIUIIBEI U1 TPUMEHEHUE crieKTpockonuu SIMP.
Mertoibl ABOMHOTO pe30HaHca B ciekTpockonuu AMP.
Cnekrpockonusi TP KOMIUIEKCHBIX COEAMHEHUH.
. Cniextpockonust DIIP B METaTUIOKOMIIKIIECHOM KaTaju3e.
. KBazipynoJyibHbIE METO/IBI PE30HAHCA B U3yUYEHHUE FaIOUAIPON3BOAHBIX.
. CriekTpanbHble METOABl U3YUYEHUSI KOMIUIEKCOB METAJLJIOB.
. HerpanuumoHHbie METOABI AKTUBALUH.
. UK-cniekTpockonus B OpraHu4eCcKON XUMHH.
. KonmnuectBennsle acniekTsl cnexkrpockonuu UK.
. IIpaBuna or6opa B ciektpockonuu KP
. IlonspusalMoHHbIE U AETIONSPU3ALUOHHBIE JIMHNUU B cieKTpe KP
. Meroabl HOHU3AMU U BO30YXKIEHUS MOJIEKYI.
. DNEKTPOOTPULATENBHOCTD U Y D-CIIEKTPOCKOIIHS.
. Macc-cnekTpomeTpHs B U3y4eHUH HU3KOMOJIEKYJIISIPHBIX COEMHEHUI.
. Ocob6eHHOCTH U30TOMHOM MacC-CIIEKTPOMETPHH.

CoNoOA~WNE

NNRPEPRREPEPRRERRERRERE
PO OWoo~NOoOOOobdWNEO

Pa3paborumuk:

I.X.H., podeccop A.T". IIpotinakoB

o

[Iporpamma cocrasieHa B COOTBETCTBHH ¢ tpedboBanusmMu PI'OC BO no HanpasieHUIo
noaroroBku 04.03.01 Xumwus.

IIporpamma paccMoOTpeHa Ha 3aceaHnuu Kadeapbl aHATUTUYECKON XUMUU

«10» ampenst 2021r.  Ilporoxon Ne 4

3aB. kaenpoit 1.X.H., mpodeccoy A.T'. TIpoitnakos
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