[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

[omkHocTb: pe o

Nara noﬂnmam%&‘;mggﬁampuan bl ANA NPOMEeXyTOo4YHOM aTTecTaunm no aoucumnrinHe
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836

du3uyeckue memoobl uccriedo8aHus

Kog, HanpaBneHue 04.03.01, Xumua
NOAroTOBKM

HanpasneHHOCTb Xumus
(npochunb)

dopma 0byyeHus OYHas
Kadegpa-

pa3paboTymk Xumunu
Bbinyckatowas

kadpegpa XumMmuu

Tunosble 3agaHnsa ONa KOHTPONbHOM paboThbi:

[Monb3ysck MHopMaumen ns Tabnuubl, NpoaHanManposaTb U
MHTEepNpPeTnpoBaTb CNEKTPbl MPOTOHHOMO MarHUTHOro pe3oHaHca NMP,
npencraBrieHHble HAa PUCYHKaX.

HapucoBaTtb CTpyKTypHble oopmynbl BewecTB no ux NMP cnektpam n 6pyTTo-

dopmynam.
Bw A npoToHa x;;;:rﬁ'f:ﬁ EBranpoTona x;;;:: E:_:'mf
H-C-R 0,9-1,8 H-C-NR 2,2—-2,9
H-C—-C=C 1,6—2,6 H-C-Cl 3,1—4,1
H-C—-C— 2,1-2,5 H—-C—-Br 2,7—4,1
3
H-C=C- 2,5 H-C-0O 3,3—-3,7
H—-C—Ar 2,3—-2,8 H-MNR 1-3*
H-C=C- 4,5-6,5 H-OR 0,5-5*
H-—ar 6,5—8,5 H—-OAr f—a*
H—-C-— 9—10 H—O—-C— 10— 13*
I |
O O




CHIHAI IPOTOHOR

BEIICCTBA
CICH,CH,CI
Cornaan TMCO
i 1 i 1 1 1 1 1 i
8 7 6 5 4 3 2 | 0 8, M1
Ciatoe nose CHIILHOe nos1e
~CH,Cl
C1L,CHCH,CI :
~CHCL,
i 1 ] I ) 1 i ]
8 7 6 5 4 3 2 | 0 & s
~CH,
CI,CHCH,
i
~CHCl,
lﬂh U\ n
3 7 6 3 2 | 0 & Mo



GH, BrO

4H

ITH

=0
R |
o
Lh
B
(75
[

0 &, m. 1

C,,H,;BrO
SH 2H
2H,, IH
2H
-

J AN i
] 1 1 | | ] i [
8 7 6 3 4 3 2 0 o, M.



C,H,0

: J
1 }: | 1 i 1 1 ]
10 7 6 5 4 3 2 1 ) o, M.
H 2H
CHCI10,
1H o~
1 1 1 | |3 1 i i i

12 1L 6 5 4 3 2 [ 0 &, M. L



Tunosble BOMPOCHI K 3K3aMeEHY:

1. Hcrtopusi, OCHOBHbIe TIOHATHS M omnpeaejdeHus. TeopeTruyeckue OCHOBBI
(pu3nyecKuX MeTO10B HCCIe0BAHUS

DusryecKue MOCIH aTOMOB M MOJIEKYIl. Merossl omnpeenenust pusnieckux cBorcTB. Dusnueckast
Teopust Metozia. [Ipsimast u oOparHas 3anaun. [loHATHE KOPPEKTHO U HEKOPPEKTHO MOCTABJIEHHBIX 3371a4
B MaTCMAaTHKCE.

OOmas xapakrepuctika U Kiaccupukauus —Qusndyeckux MeTooB.  CHEKTPOCKOIMYECKHE,
T PaKIOHHBIE, SJIEKTPUYECKHUE M MarHUTHBIE METOIbL. DHEPreTUUECKHE XapaKTEPUCTHKH PA3ITMIHBIX
METOZI0B. UYyBCTBUTENIBHOCTh U Pa3pellarolias CIOCOOHOCTb METOofa. XapaKTepUCTHYECKOE BpEMsI
Metoaa. aTerpaims MeTo1oB.

2. DJIeKTPOHHAsl creKTpockonusi B Y® quana3one
®u3nyecKue OCHOBBI METO/IA: JIEKTPOHHBIE COCTOSHUS MOJIEKYJ, KJIacCU(UKALIUS SIEKTPOHHBIX
Nepexo0B B MOJIEKYJax, paBuia otoopa. M30uparensHoe NOTIOmeHNe BaKHEHIITHX
AyKCOXPOMHBIX M XpOMO(OPHBIX I'PYIIIT: HACHIIIEHHBIE TeTEPOATOMHBIE ayKCOXPOMBI,
KapOOHWIBHBIA XpOMO(DOP, TUEHOBBIN XpoMO(op, CHOHOBBIN XpoMOhop, OSH30JIbHBII
xpomodop, npasuia Bynsopaa-dusepa.

3. Koaebareasnas UK cnexkTpockonus

@dusnueckue OCHOBbI METOJA: YacTOTa W MHTEHCUBHOCTb IIOIVIOIIEHHMS B KojeOaTeabHbIX
CHEKTpax JBYXaTOMHBIX MOJIEKYJ, OCHOBHbIE KoOJI€OaHMSI MHOIOATOMHBIX  MOJIEKYIL
B3anMocBsi3b MHpPaKpacHBIX CHEKTPOB U CTPYKTYPbl OPraHUYECKUX MOJIEKYJ: BAJECHTHBIE U
nedopMallMoOHHbIE KOJeOaHus, XapaKTepUCTUYHOCTh KojieOaHuN U ee (U3NYECKUe MPUYMHBI,
(dakTophl, BBI3BIBAIOIINME CABHUI IOJOC IMOIJIOMIEHUS W HM3MEHEHHE WX HWHTEHCHBHOCTH.
Crpykrypabie obmactu MWK  cmektpa. [IpuHIMOBI  OTHECEHHST TIOJOC  TTOTJIONICHHS.
[TocnenoBarenbHOCT,  HMPOBENEHUS  CTPYKTypHOro  aHaim3a. KommyectBenHas — UK
CIIEKTPOCKOIIHS.

4. Macc-cneKTpoMeTpHus U XpOMaTOMAaCC-CIIEKTPOMeTpPHS

dusnyuecKkue OCHOBBI METO/a: MPUHLMUI pabOThl Macc-CHEKTPOMETPA, €ro paspelnaromias cuia,
o0pa3zoBaHME  MAacC-CIIEKTpa,  OCHOBHOE€  ypaBHEHHE  MacC-CIEKTPOMETPHUM,  THIIbI
PETUCTPUPYEMBIX HMOHOB (MOJIEKYJIIPHBIE, OCKOJOYHbIE, METAacCTaOWIIbHBIE, MHOT03apsIHBIE).
OrnpezenieHre MOJIEKYJIAPHON OpyTTO-(GOPMYJIBI TI0 MAacC-CIIEKTPY: METOJ TOUYHOTO M3MEPEHUS
Macc MOJEKYJSPHBIX HOHOB, METOJ HM3MEPEHHsS WHTEHCUBHOCTEH IUKOB HMOHOB, W30TOIHBIX
MOJIEKYJISIPHOMY HOHY.

OcHOBHBIE THUIBI PEAKIUI pacnaja OpPraHU4eCKUX COEAMHEHHUH IOJ IEKTPOHHBIM yIApOM.
Tepmudeckue peakiuu B Macc-criekTpoMerpe. MeractaOuiabHbIE WOHBI. METONbI TBOWHON U
kpatHoit  macc-ciektpomerpun (MC/MC, MC"). Ilpumepbl CTPYKTYPHOTO  aHajm3a
OpraHMYECKHUX COEJIMHEHUH 10 Macc-CIeKTpy HU3Koro paspemienus. CoeauHeHHE Macc-
CIEeKTpoMeTpa U Ta3oBoro xpomarorpada. CylmHOCTH TaHIEMHBIX MeToZ0B. OCHOBHBIE
npo0ieMbl coeIMHEHUs Xpomartorpada u macc-crieKTpomerpa. Macc-pparmeHTorpadusi.

5. PenTrenoBckasi cniekTpockonus. ®oTo3/1eKTPOHHAA CIIEKTPOMeTpHS
[TonsiTue peHTreHOBCKOTO crekTpa. Kimaccupukanus MeTo10B peHTT€HOBCKOM CIIEKTPOCKOIHH.
PenTreHoBckas SMuccHsi, PEHTICHOBCKas aOcopOIMs, pEHTreHOBCKas (hIyopecueHIusl.
HenpepeiBHOE (TOPMO3HOE) M XapaKTEPUCTHUECKOE (JIMHEHNYAaTOE) PEHTTEHOBCKOE H3IIY4YECHHUE.
[Tonsitue pertrenocnekrpaibHoro aHanmmsa (PCA). Knaccudukamus meronoB PCA mo crocody
TeHEepallud PEHTTEHOBCKOTO M3JIy4EHHUS. OIJIEKTPOHHO-30HIOBBIH PEHTT€HOCHEKTPAIbHBIN
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mukpoananu3z (PCMA), pentrenodnyopecuentuslii ananu3 (P®A). 3akon Moszmu. Beixon
peHTreHoBCcKOM  (dmyopecuennmu. (CxemMa pPEHTIEHOBCKOIO CIEKTPOMETpa C  BOJIHOBOM
mucriepcueid.  MIcTOYHMKM — wW3inydeHHs (PEHTI'€HOBCKas TpyOKa, »SJCKTPOHHAs —IMYIIKa).
PaznoxxeHne pEHTTeHOBCKOTO W3JIYyYeHHS B CHEKTp. 3akoH Byneda-bparra. Kpucramisi-
aQHAJIN3aTOPBI. JlerexTopsl U3JIIy4eHUs (MOHM3aLMOHHBIE, CUUHTWUISLIMOHHBIE,
MOJIYTIPOBOTHUKOBBIE). OCOOEHHOCTH PEHTI€HOBCKUX CHEKTPOB C BOJIHOBOM U SHEPreTHUECKOMN
mucriepcueii.  Metposiornueckne xapaktepuctukun MetoqoB PCA  (mpexen oOHapyXeHHS,
OTHOCHUTEIIbHOE CTaHJapTHOE OTKJIOHEHHEe, IIyOuHa oTOOpa aHAIMTUYECKON HHbOpMaluy,
JIOKQJIbHOCTb 110 TIOBEPXHOCTH).

KonnyectBennbiii anamms. Mertoa rpaayupoBouHoro rpadpuka B PDA. Meton BHENIHETO
crangapta B PCMA. Meton ¢pyHaaMeHTaIbHBIX (PU3UUECKUX MAPaMETPOB.

®dotornextporHas crekrpockonus (OIC) u 6nu3kue Kk Hel MeTonabl. [IoHATHE AIEKTPOHHOTO
cnekTpa. Kimaccudpukanus MeTo1oB (HOTOIIEKTPOHHOM crieKTpockonuu. OCOOCHHOCTH aHalIn3a
MOBEPXHOCTU TBEPAbIX Tei. (CXeMa »>JIEeKTPOHHOTO CIEKTPOMETpa. TEeXHHUKa IMOIy4YeHUs
BBICOKOTO  BakyyMa. VICTOUHMKM W3JIyd4eHUS B  (POTOINEKTPOHHOW  CHEKTPOCKOIHH.
XapakTepuCTUKH  dHeproaHanusatopoB. Jlerekropsl  u3nydeHus. CrocoObl — OYHCTKU
IIOBEPXHOCTH B  BaKyyMe. @®otordpdexr. VYpaBHeHne DWHIITEHHA. ODHEPIUS CBS3H
dorornektpoHoB. Pabora Bbixoma snekTpoHa. KauecTBeHHbIM aHanmu3. CHEKTPbl OCHOBHBIX
ypoBaeii B P®OC. ToHkas CTpyKTypa pEHTITCHOBCKUX (DOTODJIEKTPOHHBIX JIMHHM.
KonnuectBennslii  ananus. Oxe-3iekTpoHHas crektpockonwus. [lpuHnunel u  oGmacte
ucnojp3oBaHus. CpaBHEHHE METPOJOTUYECKUX XApAKTEPUCTHUK METOJOB  AJIEKTPOHHOMN
CIIEKTPOCKOIIHH.

6. CnexkTpockonus siiepHOr0 MArHUTHOTO pe3oHaHca. MeccOayIpoBcKasn
CIIEKTPOCKOMHUS.
@u3nyecKkue OCHOBBI METOAA: MAarHUTHBIE CBOMCTBa sI€p, OCHOBHOE YpPaBHEHHE SACPHOIO
MarHUTHOTO PE30HAHCA, B3aMMOJCHCTBUSI MarHUTHBIX MOMEHTOB siiep (TOHKasi U CBEPXTOHKAs
CTPYKTYpa CUTHAJIOB sijiep). BbIOOp pe30HaHCHOTO siipa NpU M3YYE€HUHU CTPOEHUSI OPraHUYEeCKUX
COCTUHEHUH.
CrnekTpocKonusi IPOTOHHOTO MarHUTHOTO PE30HAHCA: IIKAaJa XMMHUYECKHX CIBUIOB IPOTOHOB,
UX XapaKTepUCTUYHOCTb, 3aKOHOMEPHOCTH B HM3MEHEHUU 3HAYEHUN XUMHUYECKHUX CJIBHUIOB;
KOHCTAaHThl CIIMH-CIIMHOBOTO B3auMoAeNcTBUA Ju n. CHEKTPOCKONHNS YII€pOAHOIO MarHUTHOTIO
pe30HaHCa: MIKala XUMHUYECKHUX CIBUTOB szep °C, UX XapaKTepUCTHIHOCTh, 3aKOHOMEPHOCTH B
U3MEHEHUU 3HAYE€HUN XUMHUYECKUX CABHMIOB, KOHCTAHTBI CIIMH-CIIMHOBOTO B3aMMOJEHCTBHS Jc-
H, TIOJTHOE M YaCTHYHOE TO/aBIeHHe CIMH-CIMHOBOTO B3aMMOJeHcTBHS sijep “°C U IPOTOHOB.
SAnepusiii a¢pdext OBepxaysepa.
[TprMepsl CTPYKTYPHOTO aHAIM3a OpraHndeckux coeAuHeHui o cnekrpam [IMP. Ocobennoctu
CTPYKTYpPHOTO aHaJM3a OpPraHMYECKUX COCIUHEHUH IIpU COBMECTHOM HCIIOJIb30BAHUHU
CHEKTPaJIbHBIX METOAOB. AJITOPUTM CTPYKTypHOro anHanmusa I[lpumepsl pemenus 3amay
CTPYKTYPHOT'O aHAJIN3a, UMEIOIINX PA3IIMUHYIO CTENIEHb CII0KHOCTH.
v-PesonancHas  smepnast  duryopectieHims, dpdexkr Meccbayspa. OHeEprusi UCIYCKAGMBIX |
TIOIVIOLIAEMBIX Y-KBAaHTOB. J[OIMIUIEPOBCKOE YIIMPEHHE U 3HEprus oraadu. IIponemypa momydenus y-
PE30HAHCHBIX ~ cHeKTpoB. MHcTpymeHTanmpHOoe odopmiieHue, Onok-cxema MeccOayspoBCKOro
CrieKTpoMeTpa. XUMHUYECKUH (M30MEPHBIN ) C/IBHT, BIIMSIHUE XUMHYECKOTO OKPYXeHHs. BO3MOXHOCTH Y-
PE30HAHCHOM CIIEKTPOCKOINY B XUMHH U OTPAHUYEHMS €€ TIPUMEHEHNS!.






