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OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PIIJ{

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM KadeaApbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucse) (M.0. ®amumnms)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/IenapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamch) (N.0. ®ammms)

I11. PaGouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHM KadeIpbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (M.0. ®amumnms)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3acelaHUH Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (M.0. ®amumnms)



AHHOTAIUA

Hucuunnuna «IIpumenenne GuU3MYECKUX METOJOB JJIsi YCTAHOBJICHUS CTPOCHHS
CJIOKHBIX OPTaHUYECKHX COCAUHEHUN, B TOM YHCIIE IPUPOJHOIO ITPOUCXOKIACHUS
npenHa3HayeHa i CcTyaeHToB | Kypca HampasineHusi mnoarotoBku 19.14.01
MarucTparypbl. buoTexHojoruss B pa3pabOTKe H MPOU3BOACTBE MPUPOJIHBIX
OuornpenapatoB M MPOAYKTOB Ha UX ocHOBe» B coorBeTcTBUU ¢ PI'OC BIIO mo
JTAHHOMY HampaBjieHHI0. BXoauT B BapuaTuBHYIO 4yacTh ydeOHoro ruiaHa: b1.B.04.
JucnuninHa BkiItodaeT 16 yacoB jekiui, 34 yaca npakTUYECKUX 3aHATUMA U 22 yaca
CaMOCTOATENBLHOM paboThl, 3aBepiaeTcs Fk3ameHoM. Peanusyercs B 1 cemectpe.

[Ipu moaroroBke xumMukoB B cTpykrype OIIOII onHOM M3 BaKHEMIIMX 3a7ad
ABJIAETCS OOyYE€HHE TMPOBEACHUIO HAy4YHBIX MCCJIEIOBAHUA B  Pa3IMYHBIX
HAaIllpaBJICHUSAX MUX CHECHHAINM3ALMA. YPOBEHb HCCICIOBAHWMM M  LEHHOCTH
MOJTy4YaeMbIX PE3yJIbTaTOB HEMOCPEACTBEHHO CBSI3aHBI C MPaBMJIBHOCTBHIO BBIOOpA U
IPUMEHEHUEM KOMILIEKCA COBPEMEHHBIX (PU3MUYECKUX METOJO0B, KOTOPBIE MOTYT
IIOMOYb IPU PEIICHUHM ITOCTABJICHHBIX IIEPE] MCCIEAOBATEIEM XHMHUYECKUX H
(U3UKO-XUMHYECKHUX MTPOOIIEM.

Huciunnaa «lIpumenenne (U3MUYECKUX METOJOB JJisi  YCTAHOBJICHUS
CTPOEHHUSI CJOXKHBIX OPraHWYECKHX COCIMHEHWM, B TOM YHUCIE IPUPOIHOTO
IIPOUCXOXKJICHUSD) JIOTUYECKH M COJIEP/KATEIbHO CBSI3aHA C TaKMMHM KypcaMH, Kak
«Opranndeckas xumus», «Dusndeckas XUMHUSL», «AHAIUTHYECKAs XUMUSD», U AP.
3HaHus, NOJy4YeHHbIE B Kypce «DHU3ndecKre METObl UCCIEAOBAHU, UCIIONb3YOTCS
OpU M3YYEHUM psfa CHEUUAJIbHBIX JHUCLMIUIMH, HalpuMep TakuX Kak,
«Oprannyeckuii cuHTe3», «Dusnueckas xumus», «bHoopraHudekas XuMus», a
TaK)K€ MPU NOJATOTOBKE AUINIOMHOUN pabOTBHI.

HaubGonbimee BHuMaHue B Kypce «llpumeHeHue (u3myeckux MeETONOB IS
YCTAaHOBJICHHUSI CTPOCHUS CIIOXKHBIX OPraHMYECKUX COEIWHEHHH, B TOM 4YHUCIE
IIPUPOTHOTO TMPOUCXOKICHUSN» YAEIEHO WIHPOKO HUCIONb3yeMbIM Metogam AMP-,
HUK- u VY®-cnekrpockonuuu, Macc-cliekTpomerpuuu. Ha nexkuusx cryneHTtam
JaloTcsi 0a3oBbIE 3HAHMS TI0 OCHOBaAM MeEToJa, pa3OuparoTcs Haubosee
pPaCIpOCTPAHEHHBIE METOJMKM  aHalIW3a, JAalOTCs OCHOBHBIE TMOAXOABI IS
WHTEPHPETALNN CIEKTPAIbHBIX JaHHBIX. BO BpeMsl CEMUHApPCKUX 3aHATUN CTYIECHTBI
pa30ouparoT THUIOBBIE 3aJaud Pa3IMYHOM CIIOKHOCTH, Yy4yaTcs ONpEeAeNsiTh IIOo
MMEIOIIHNMCS CIEKTPAIIBHBIM JAHHBIM CTPOEHUE OPraHUYECKUX COCAMHEHUM.

Heab: ¢dopmupoBaHue y  CTYAEHTOB  NPOQPECCHOHATBHBIX  HAay4YHO-
UCCIIENOBATEIbCKUX  HABBIKOB IO  HCIOJB30BAHUID  COBPEMEHHBIX
CHEKTPaJIbHBIX METOJIOB I YCTAHOBJICHUS CTPOCHHUS U UACHTHU(DUKAINH
OPTraHUYECKUX COCIUHECHUMN.

3agaum:

1. ®opmupoBaHre TPUHIMIHAIBHBIX OCHOB, TPAKTUYECKUX BO3MOKHOCTEH U
OTpaHUYEHUN  BaXHEMIIMX JJI1 XUMUKOB  (PU3WYECKUX  METOJIOB
UCCIIEOBAHNS;



2. O3HaKOMJICHHE C amnmapaTypHbIM OCHAIICHHEM U YCJIOBHUSIMH MPOBEICHUS
AKCIIEPUMEHTA;

3. ®opMupOBaHME 3HAHUW  HMHTEPIPETAlMM W  TPaAaMOTHOM  OLEHKH
CHEKTpPaJIbHBIX JAHHBIX, B TOM 4YHCIe NyOJUKYyEeMbIX B Hay4YHOU
JUTEPATypE;

4. ®opmupoBaHHEe  ONTUMAJIBLHOTO  BBIOOpPA  METOAOB  JUIsl  pPEHICHUS
MOCTaBJICHHBIX 3a/Jad M 3aKJIIOYEHHUS] Ha OCHOBAHMM aHaiu3a |
CONOCTABJICHUS BCE COBOKYITHOCTH UMEIOLIUXCS TAHHbIX.

Jnia ycnemrHoro uzydeHusi qucturuinibl «lIpuMenenne ¢u3ndeckux MeTolI0B

JUISl YCTAHOBJIEHHSI CTPOCHHMS CIOKHBIX OPTraHWYECKHUX COEAUHEHUH, B TOM YHUCIE
IPUPOTHOTO TPOUCXOKACHUSD» Y OOydYalomUXCsl AOKHBI OBITH CcHOpMHpPOBAHBI
CJIEIYIOLIME TPEABAPUTEIbHBIE KOMIETEHIUU:

o 3HaHWE OCHOBHBIX PAa3J€JIOB HEOPraHMYECKOW, OpPraHUYECKOMH,
aHATMTUYECKOU U (PU3UYECKON XUMUMA.
o YMeHue MNPUMEHATH IMOJYYEHHBIE IPU HU3YYEHUU OCHOBHBIX

pa3nenoB XWMHHM 3HAHUS K OOBSICHCHHWIO B3aWMOJICHCTBHS BEIIECTBA M
AJIEKTPOMATrHUTHOTO M3TyUEHHUs, PEIICHUIO PacUeTHBIX 3a/1a4.
B pesynbrare m3ydeHus MaHHOW JUCIMILIMHBI Y OOydYaromuxcs (GOPMHUPYIOTCS
cienytomme oouienpodecCHoHalIbHbIE U MPO(ECCUOHATBHBIE KOMIIETEHITUH:

Konx n popmysmpoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIIeTEeHIIUH

"  yCTPOWCTBO NpUOOPOB U MpeAHAZHAUCHUE
OTJIENIbHBIX Y3JI0B COBPEMEHHOM anmnapaTypbl;

3Haer
®  METOJUKH IMPOBEJACHUS U3MEPUTEIHHOTO
JKCIIEPUMEHTA Ha COBPEMEHHOM amnmnaparype
®  OCYIIECTBUTH BHIOOP COOTBETCTBYIOIIETO
(U3UKO-XMMHYECKOT0 METO/Ia UCCIIEI0BAaHNUS B
Bnanaenue HaBbIKaMu
3aBUCHMOCTH OT CTPYKTYPHI BEIIECTBA U
HMCHOJIb30BaHUI o
N MOCTaBJICHHOM 3aJ1a4M;
COBPEMEHHOM Ymeer

®  [I0JB30BaThCS CIPABOYHBIMH JAHHBIMU U
0a3aMu JaHHBIX, BKJItOYast 0a3bl JaHHBIX B CETH
WNHtepHer, 11 aHanu3a U HHTEpIpeTauu
CIEKTPaJIbHBIX JaHHBIX

anmaparypbl pu
MPOBEICHUN HAYIHBIX
uccnenosanwuii (ITK-2)

" TpeACTaBICHHEM 00 YCTPOWCTBE W MPUHIUIIAX
paboThI MPHOOPOB I (PUZUKO-XUMHUUECKOTO

Bmaneer aHaJIN3a;

® OCHOBAaMH M CIIOCOOAMU MOATOTOBKU
aHATM3UPYEeMOTO 00pasiia st KaKI0ro MEeTo1a

Brnanenue " OCHOBHBIE COBPEMEHHBIE KOMIIBIOTEPHBIE
COBPEMEHHBLIMH 3raer TEXHOJIOTUH, CIIOCOOBI U CPECTBA MOIYUCHHUH,
KOMITBIOTEPHBIMH XpaHeHus, nepepaboTKu HHPOpMaIUH;
TEXHOJIOTHAMM TIPH "  OCHOBHBIE IPUHIIUIIBI PAOOTHI C KOMIBIOTEPOM.
ITTaHUPOBAaHHH "  HCHOJB30BaTh METOJIbI, CIOCOOBI M CPEACTBA
UCCIIEIOBAaHNH, MOJTy4YEeHHUs], XPaHEHUs, TepepaboTKH
HOJTy4eHUH U 00paboTKe Ymeer HHpOPMAIUY;

PE3yNILTaTOB HAYIHBIX * paboTaTh ¢ KOMIBIOTEPOM, KAK CPEJICTBOM




IKCTIIEPUMEHTOB, cOOpe, yrpaBiieHus: HHGOPMAITUEH.
00paboTKe, XpaHEHHH, .
MPEJCTaBICHUN U

repeaade Hay4Hou
undpopmanuu (ITK-7) Buaneer

COBPEMEHHBIMU KOMIIBIOTEPHBIMHU
TCXHOJIOTUAMMU IPH MJIIaHUPOBAHUHA
WCCIIeIOBAaHM, TIOJTydeHUU U 00paboTKe
Pe3yabTaTOB HAyYHBIX SKCIIEPUMEHTOB, cOope,
00paboTKe, XpaHEHNH, IPE/ICTABICHUH U
nepeaaye HaydHOUW HHPOPMALIUU

Jnis popmupoBaHUs BBIIEYKa3aHHBIX KOMIETCHIIMH B paMKax JAUCHUTUIHHBI
«[Ipumenenne (U3NYECKUX METONOB [JIsl YCTAHOBJCHHSI CTPOEHHUS CIOXKHBIX
OpraHUYECKUX COEJAMHEHH, B TOM YHCIE€ HOPHUPOJAHOIO MPOUCXONKICHHS
IPUMEHSIOTCS CIEIYIONINE METO/IbI aKTUBHOTO/UHTEPAKTUBHOTO OOYUEHUS: JICKIINH-
Oecebl, MPOOJIEMHBIE JICKIIUU, TPYNIOBON pa300p CHEKTpaIbHBIX 3aj1ay.



|. CTPYKTYPA U COJIEP)KAHUE TEOPETHYECKOM YACTHU KYPCA
Pasznen 1. Beenenne. O630p pusnueckux MeTo 0B uccjaeaoBanus. Meton
SIIEPHOT0 MATHUTHOTO pe3oHaHca (18 vac.)

Tema 1. BBegenune. O030p BakHeimux puzmeronos ucciaenoBanms (2 yac.)

Hctopuss pa3BUTHS METOAOB HCCIENOBAaHWs BelIeCTBA. MeToasl onpenencHus
busnueckux cBoMCTB. OOmIas XapakTepUCTUKA U KJIacCU(PUKALUSI METOJOB.
CHeKTpOCKONUYECKUE METOAbl aHaliM3a OPraHWYEeCKHX coeAuHeHur. (OCHOBHOE
ypaBHeHue [lmanka. O0nacTd 371EKTPOMArHUTHOTO M3IY4YEHHUS, COOTBETCTBYIOIIHE
OTIIEJBHBIM BHUJAM crHeKTpockonuu. [IpeumyiectBa ¢Gu3MueCKUX METOIOB TEpen
XUMUAYECKUMU. METOApl ONpENeNICHUs] JJIEKTPUUYECKUX JHUIMOJbHBIX MOMEHTOB
Mousiekysl. O030p HEKOTOpBhIX (U3HMYECKHUX METOJOB: SJEPHBIM TramMMma-pe30HaHC,
PEHTI€HO-CTPYKTYPHBI aHAJIN3, METObI ONTUYECKON CIEKTPOCKONUH (3JIEKTPOHHAS,
Kosie0aTenbHasg, KOMOMHAIIMOHHOTO PAacCesHUs), MUKPOBOJHOBAS CIIEKTPOCKOIMHS,
MacC-CIIEKTPOMETPUS,  CIEKTPOCKONMUS  SIAEPHOTO  MAarHUTHOIO  PE30HAHCA,
CIIEKTPOCKOMMS 3JIEKTPOHHOI'O MMAapAMarHUTHOTO pe30HaHca. TeopeTndeckne OCHOBBI
MacC-CIIEKTPOMETPUYECKUX U CHEKTPOCKONIMYECKUX METOA0B. MarHeTo-XxuMn4eCKue
Y DJIEKTPOONTHYECKHE METO/IBI, PE30HAHCHBIE METOIBI.

Tema 2. SnepHblii MarHuTHbI  pe3oHaHc. Teoperuyeckue OCHOBBI.

OcoOennoctu 3xcnepumenta AMP (6 gac.)

Mecto SAMP cpenn apyrux (Qpu3ndecKux METOJIOB HCCIEAOBAHUSA OPraHUYECKUX
coequHennil. O0nactu npumenenus. Mcropus metona. [lpubopsl u o0opynoBaHue.
Marnut, natuuk, ammynibl. biok-cxema cnektpomerpa AMP. DOkcnepuMeHT.
[Ipo6omoaroroska. [lefTepopacTBOPUTEIH.

Teopemuueckue ocrnogwvt AMP. OcHoBbl Teopun JAMP-crieKTpoCcKONnuU, CIIMHOBOE
COCTOSIHUE SIZIEP, MMOBENCHUE MArHUTHOTO MOMEHTA BO BHEIIHEM MAarHUTHOM IIOJIE.
MaruutHbie cBoicTBa saep. DPdexr 3eemana. YpaBHeHue pe3zoHaHca. Cmyuaid
HETIOIAaICHNs B pe30HaHC. CUTyalus HECKOJBbKUX MATHUTHBIX MOMEHTOB. CIIMHOBOE
x0. YpaBHenue bioxa. Cnektp. IlpomonsHas penakcauus. Ilonepeunas
penakcaiusa. Bpems penakcanmn. CxaimsspHOe B3anMoJencTBUE. HBapHMaHTHOCTH
MYJIBTUILIETHOCTH. HOMEHKIaTypa CIMHOBBIX cUCTEM. JIByXCIMHOBBIE cucTeMBI AB
u AX. Anepnsiii a3pdext OBepxaysepa.

BpeMennoe n yactoTHOe npenacrasiieHue cuekrpa. [Ipuaiunsr ummynscHon SAMP-

cnektpockonuu ¢ Dypne-npeodpazoBanueM. Cman cBobomnoit muaykiuu (CCH).
Omudposka curnana. Yacrora curnana. [{udpoBoe paszpemienue. [IuHamudeckuii
nuama3zoH ALlIl. Cootnomenue curHan/mym. Omnepamuun ¢ CCU. Meronomorus
o0paboTku crekrpa. [loHsiTHE 00 OCHOBHBIX MapamMeTpax: XUMHUYECKHH CHBHT,
€AUHULIBI U3MEPEHUS XUM. CIABHUIOB, KOHCTAHTBI CIIMH-CIIMHOBOI'O B3aUMOJECUCTBHUS
(KCCB). UnTencuBHOCTD cUTHANOB. BHYyTpeHHUE U BHEUTHUE CTaHAAPTHI.
@dakTopbl, ONPECISAIONME XUM. CABUTH: a) BiusHue 31eKTpOHHOW IMJIOTHOCTH Ha
anpe, 0) BIAMSHUE DJIEKTPOHHOW IUIOTHOCTH Ha COCEIHMX aTroMax B) MarHUTHas
aHU30TPOIUA aTOMOB M TpYyMN, T) BIMSHUE BOJOPOAHBIX CBA3EH, 1) 3PDEeKThI
pactBoputensa. Crnextp. MHbopmarnus, comepxamiasics B (ailyiax, MoJydeHHBIX Ha
npubdopax ¢pupmer Bruker.



Tema 3. SInepublii MAarHUTHBII pe3onanc. CnexTpockonus SIMP na siipax 'H,

B3C (10 4ac.)

Aopa 'H. Xapakrepuctuku sgpa. JluamasoH XuM. caBuroB. CTaHAapThL.
XapakTepHbl€ HANA30Hbl XHWMCABUTOB OCHOBHBIX KJACCOB  OPTraHUYECKUX
coelMHeHUN. TaOnuIbl XUM. CABUTOB. DMIUPHUUECKHUE KOHCTAHTHI 3aMECTUTENEH.
AJTUTUBHBIE CXEMBI pacueTa X1UM. CIIBUTOB aTu(aTUYECKUX COCTUHEHUM, 0JI€(PUHOB,
3aMeIIeHHbIX 0eH30J10B. CIIMH-CIIMHOBOE B3aUMOJICUCTBUE U XMMUYECKOE CTPOCHHE:
a) remunanbubie KCCB, 0) Bununansueie KCCB, B) nansnue KCCB. YpaBHenue
Kapnmyca. Xumuyeckas ©W MarHuTHAsT SKBUBAJICHTHOCTH SIAEP. Y TOUHEHHE
napameTpoB crekTpa. Cumymnsnus. DKCIEPUMEHTAIbHbIE METOIbI CIEKTPOCKOIUU
IMP H. CrnenuanbHble SKCIEPUMEHTAIbHBIE METOJbI B crHekTpockonuu SAMP.
MeTonbl ynpomeHusi CIIeKTpOB, MOJABIECHUE, TPEIHACBIIIEHUE, ABOMHONW pE30HAHC,
CIBHTarolue peareHTsl (mudT-pearedtsl). [Ipodiaemsl uccienoBanus KOH(GOPMAIIHIA.
OOmenHble mporiecchl B criekrpax SIMP: a) BHyTpeHHsIsI IMHAMUKa OpPraHU4eCKUX
MOJIEKYN, 0) MEXMOJIEKYJIsIpHble OOMEeHHbIEe Mpouecchl. [Ipobaembl nonydeHus u
PErUCTpPaLiU CIIEKTPOB.

Aopa °C. Xapakrepuctuku sgpa. JluamasoH XuM. caBuroB. CTaHIapThL.
XapakTepHble  JUana3oHbl XUMCABUIOB OCHOBHBIX KJIACCOB  OpPraHUYECKHUX
coequHeHUH. TaOmuIpl XUM. CABUIOB. DMIIMPUYECKHE KOHCTaHTBI 3aMECTUTEJICH.
AJIUTUBHBIE CXEMbI pacyeTa XUM. CIBUIOB 3aMEIIEHHBIX OeH30510B. KOHCTaHTHI
CHUH-CIIMHOBOTO B3aUMOJECUCTBUS. DKCIIEPUMEHTAIbHBIE METOMbI CIEKTPOCKOIUU
SIMP °C. Slzepnsiit sddexr Oepxaysepa. 1D. Crextp °C ¢ mogasirennem CCB mo
npororam Broad Band (BB). Cmektp °C ¢ wactmuneiM momasienneM CCB 1o
nporosawm (Off-resonance). Crextp C 6e3 moxasienns CCB. Crextp DEPT.

Pa3nen 2. Macc-cnieKTpoMeTpHUsi H XpOMATO-MAacC-CIIEKTPOMETPHSI BLICOKOT0

pa3peuienus (8 1ac.)

Tema 1. BBenenue. O030p Ba:kHelIIUX Pa3HOBUIHOCTEH MCIOJIb30BAHUSA

MeToAa Macc-cniekTpomerpuu. Teopusi merona (4 yac.)

Beenenue. Kpatkue cBenenus o macc-cnekrpomerpun. OdpazoBaHue U BUJA Macc-
criekTpa. MoJleKysipHble HMOHBI, MHOTO3apsaHble U METacTaOWJIbHbIE HOHBI.
DneMeHTHBIN cocTaB HOHOB. [[puHIIMNIManbHas cxema Macc-cnekTpomeTpa. CucTemsl
HalyCKa: XOJIOAHBIM BBOJ, TOpPAYMM BBOA, MNOpsIMOM BBOA. XpOMaTo-Macc-
crieKTpoMeTpus. MeTo bl HOHU3AIMH: 3JIEKTPOHHAs HOHU3a1Us, (POTOMOHM3ALMS,
VMOHM3alMs TOJieM, MojeBas JecopOuus, XUMHYECKash WOHU3ALMS, JJIEKTPOCIpE,
Ja3epHas JAecopOuMs, XUMHUYECKas HWOHM3alus NpH aTMOCHEpPHOM JaBJICHUHU.
Paznenenue VIOHOB: DIEKTPUUYECKUH, MarHuTHBIN, KBaJPYIOJIbHBIN,
BPEMSINIPOJICTHBIN aHAJIN3ATOPbI, MOHHASA JIOBYIIKA. Macc-ClIEKTPOMETPBI C ABOMHOMN
dbokycupoBkoil. OCHOBHBIE XapaKTEPUCTUKH MacC-CIIEKTPOMETpa: pa3peliaronas
CIIOCOOHOCTh, MaccoBasg 001acTh, crocod pa3BepTkH Mmacc-crnekTpa. CrocoOsl
pPErHCTpaLMU U NIPEICTABICHNUS MACC-CIIEKTPOB.

DHEPreTHuecKoe COCTOSHHUE HOHOB, 00pasyromuxcs mpu HMoHHW3anuu. [Ipunimm
®panka-Kongona.  OcHOBHOE U 3JEKTPOHHO-BO30OYKIEHHBIE  COCTOSIHUSA
MOJIEKYJIIpHOTO MOHA. [Iporeccsl meperpynnmpoBKU B MacC-CIIEKTPOMETPHH.



BinusitHue pa3nuyHbIX METOJIOB BBOJIa M HOHHM3AlMM HA BHUJ MacC-CHEKTpa.
Monudukanus macc-criektpa. CrocoObl MOBBIIIEHUS JIETY4YEeCTH COSAMHEHH.
Meron  xpomarto-macc-criekTpoMeTpur.  CTBIKOBKA ~ MAacC-CIEKTPOMETpa  C
xpomarorpadom. Hudopmanus, mnomyyaemas B METOAE  XpoOMaTo-macc-
cnektpoMeTpud. COBpPEMEHHOE COCTOSIHHE METOJOB MAacC-CIIEKTPOMETPUU U
XpOMaTO-MacC-CIIEKTPOMETPHUH.

Tema 2. O0padoTka 1 aHaJIu3 Macc-cnekrTpa (4 yac.)

PacmmudpoBka  macc-ciektpoB.  CTaOWibHBIE  HM30TONBI W BBIYUCICHUE
WHTEHCUBHOCTEHM M30TOMHBIX MNHKOB. OrmpeneneHue MOJIEKYJIIpHOrO Beca W
AJIEMEHTHOTO COCTaBa COCIMHEHUSI 10 MAacC-CIEKTPY HHU3KOrO pa3pelieHHUs.
OnpeneneHue 3JIEMEHTHOTO COCTaBa IO MAacC-CIEKTPY HHU3KOIO M BBICOKOTO
paspeiennsi. @opManibHasi HEHACHIIIIEHHOCTb.

[IpumMeHeHue  Macc-CIIEKTPOMETPUM  JJI  pElIeHUs  CTPYKTYPHBIX  3ajad
opraHnyeckoil xumuu. OyHKIMOHAIBHBIE TPYIIIbI, XapaKTEPUCTUUECKUE MOTEPU U
UK.

Pasznen 3. MeToabl onTUYecKoii cniekTpockonuu (8 yac.)

Tema 1. UndpaxkpacHas cnekrpockonus (4 yac.)

Brenenue. MonekymnsipHas cieKTpockomnus. MeToasl Kojie0aTenbHON 1
BpalIaTeJIbHON CIIEKTPOCKONIUU. Y POBHU SHEPTHUH U Iepexosl Mexxy HuMH. [llkana
JIEKTPOMArHUTHBIX BOJIH M IMAIIa30HbI CIIEKTPAIbHBIX METOJIOB. J[JIMHA BOJIHBI,
4acTOTa, BOJIHOBOE YMCJIO, MHTEHCUBHOCTh. CriekTp. @opma nuHuM. 3akoH byrepa-
Jlam6Gepra-bepa.

Ungpaxpacusie cnexkmpuol. Uctopust merona. [lpubopsl. ICTOUHUKY U IPUEMHUKH
UK wm3nyuenusi. Marepuaisl, ucnonb3yemele B UK-o6mactu cnekrpa. biaok-cxema u
OPUHIMO padoOThl JIBYXJIy4eBOTo crekTpodoromerpa. TexHUKAa TPUTOTOBICHHS
oOpasioB  nisi  aHanu3a. PactBoputenu. ®dusnueckue  OCHOBBI  METOJA.
NutencuBHocTh mnornomieHus. IlpaBuna otbopa. @opma uHOpaKpacHbBIX MOJIOC
nornomenud. Konebanue MHOroaromMHeix Mosekyn. HopwmanbHble KosieOaHus
HEJIMHEWHBIX U JIMHEHHBIX MOJIEKYJ. BanieHTHble KojeOaHus, aehopMaliOHHbIE
KoJieOaHusl, 00EPTOHBI U KOMOMHAIIMOHHBIE TTOJIOCHI.

XapakTepuCTUYHOCTh YacTOT B KoJeOaTeNbHBIX CHEKTpax MoJekyn. Oonactb
GyHKIHMOHATIBHBIX TPyHm U o0macth “‘orneyatkoB manblieB”. Ilpumenenne MK-
CHEKTPOB JUIsl MIECHTU(UKALKUNA OPraHMYEeCKHX COCIMHEHUH. ATIIachl M KaTaJlord
uH(paKpacHbIX creKTpoB. CTPYKTYPHBIN aHAIU3 [0 XapaKTEPUCTUUECKUM YaCTOTAM.
KoppensaunonHbele auarpaMmbl XapakTEPUCTUYECKUX YACTOT. MeEXMOJIEKYIsIpHbIE
3p(deKTbl M XapaKTepUCTHUECKHE YacTOThl TIpynn. BnusHue pactBopuTens u
KOHIIEHTpaluu. BiusHue BHYTpUMONEKYISPHBIX (PAKTOPOB HA XapaKTEPUCTHUECKHE
YacTOThl TPYI: HaMpsOKEHUE LHUKIa U cTepudeckue 3PQPeKThl, 3IEKTPOHHbIC
3G (deKTh U conpsiKEeHue, TUIOIbHOE U TPAaHCAHHYJIApHOE B3auMojeiicTBue (3ddext
noJis), BHYTPUMOJIEKYJsipHass BojopoaHas cBsa3b (BC). Paznuume BHyTpu- u
MexkMmoneKysipaor BC.

Ocob6ennoctu MK-crieKTpoB BaKHEWIIUMX KIIACCOB OPraHUYECKUX COEIUHEHUH.
Cnuptel, amuHbl, napapuHbl ¢ HUKIoNapaduHbl, OJIeUHBI, ALETUIICHBI,



apoOMaTHYECKHUE YTIEBOJOPO/IbI, POCThIE IPUPHI, KAPOOHOBBIE KUCIOTHI U CIOKHbBIE
3(Upbl, HUTPUJIbI, HUITPOCOEIUHEHHUS, KETOHBI, AJIbJIETUBI U T.JI.

Tema 2. DiiekTpoHHAasi cieKTpocKkonus (4 4yac.)

MeTonbl  AMEKTPOHHOM  CHEKTPOCKONUHU. OJEKTPOHHBIE YPOBHH  DHEPrUU
opraHudeckux coequHeHud. OcoOEHHOCTH yIbTPa@UOIETOBBIX UM BUIUMBIX
CHEKTpOB  morjomeHus. I[lpuHiunuanbHas cxema  crnekTpodoromeTpa U
npurotoBienre ooOpasua. llorjomenue opranuueckux coenuHeHuid. I[lonarue o
xpomoghope 1 aykcoxpome. Knaccupukaius 3J€KTPOHHBIX COCTOSHUN U MIEPEXO/I0B.
Tunel mnonoc mnoriouieHus. BiusHHe  pacTBOpPUTEN: MOJOXKUTEIbHAs U
oTpuLAaTeNbHAsl coJbBaTOXpomus. IlornonieHne aykCOXpOMHBIX TPYIIT M IMPOCTBIX
xpomodopubix rpymnmn. CompspKeHHbIE XPOMOQOpPHI: TUEHBI, a,-HEHACHIIICHHbIE
KapOOHWJIbHBIE CO€QuHEHUs, mnoauuHel W 1p. [lpaBuna Byneopaa-®usepa.
[IpocTpaHCTBEHHBIE BHYTPH- W MEXMOJEKYIsApHbIe 3G EKTHl B 3IIEKTPOHHBIX
cnexktpax. OCHOBHBIE THUIIBI 33/1a4, PEIIAEMBIX C HOMOILIBIO Y D-CIEKTPOCKONNU AJIs
YCTAaHOBJICHUSI CTPOEHUS MOJIEKYJ. KonM4YecTBEHHBI aHaau3 II0 3JIEKTPOHHBIM
CIEKTPaM IOTJIOLIEHUS.

Pasnen 4. KommuiekcHoe ucnojib3oBanue (pu3nKo-XUMHYECKUX METOI0B AHATH3A
(2 gac.)

Tema 1. Onpenesienue cocTaBa u cTpoennsi coenuHenuii (1 yac.)

Hcnonp30BaHue  JaHHBIX  PA3lMYHBIX  (PU3MKO-XMMHMUYECKHX  METOAOB  JUIA
OIPEJENICHHS COCTaBa U CTPOCHUS COETMHEHU.

Tema 2. AHAJIU3 COCTaBAa MHOTOKOMIIOHEHTHOM cucTeMbl. (1 yac.)

Pa3paboTka  MeTONMKM  (UBHKO-XMMHUYECKOIO  aHaju3a,  IO3BOJISIOLIETO
OJTHO3HAYHO O0XApaKTEepU30BaThb COEAMHEHHE C MPEANOoJIaraeMoil CTPYKTYpOIl.
AHanu3 cocTaBa MHOTOKOMITOHEHTHOM CHUCTEMBI.

II. CTPYKTYPA U COJEPXKAHUE NPAKTUYECKON YACTH
KYPCA
IIpakTuueckue 3ansarus (36 yac.)

3ansarusa 1, 2. Ilpunuunsl ucnosib3oBanus merona AMP B ycraHoBjieHUH
CTPOCHMS OPraHU4YecKHX coeanHenuni (8 uac.).

O3HaKOMIJIEHHE CTYACHTOB C MPUHUMIAMU PEIICHHUs 3a7ad [0 SACPHOMY
MarHUTHOMY pPE30HaHCYy (pacdeTry mapameTpoB CIEKTpPa, OTHECEHMs] PE30HAHCHBIX
CUTHAJIOB, cOOpKa MOJEKYJIbl MO CTPYKTYpHBIM (parmeHTam). CaMOCTOSTENHHOE
pelIeHue 3a4a4 [0 CIEKTPOCKONMH IPOTOHHOI'O MArHUTHOTO PE30HAHCA.

Ananuz ciektpoB AMP Bc. OnpeneneHue napamMeTpoB CHIEKTPOB.

3ansitie 3 (4 uac.): KourponbHas pa6ota Nel «Cnexrpockonusi SIMP "Hy.

KonTpoub 3Hanuii no ocaoam meroaa AMP 'H.

3ansaTusa 4, 5. Ucnosib30BaHne MeT01a MACC-CIIEKTPOMETPHUN B CTPYKTYPHOM
aHam3e (8 yac.)

3agauv MO ONPEAEICHUIO JJIEMEHTHOTO COCTaBa COEOUHEHHS IO MaccC-CIEKTPY
HU3KOTO M BBICOKOTO pa3pelIeHUs. AHalu3 Macc-CIIEKTPOB CMECH COEIMHEHUMU.
Pacuer copepkaHMsi H30TONMHOW METKM. 3aJayd IO ONPEIEICHUIO CTPOEHUS
HEHU3BECTHOTO COEIMHEHUS 10 €0 MacCC-CIEKTPY.



PaGota ¢ xpomaro-macc-CneKkTporpaMMaMi, 3alMCaHHBIMH Ha XpOMaTO-Macc-
cnektpoMmetrpe Agilent 6890N ¢ macc-ananuzatopom Agilent 5973N: BbIsICHEHHE
KOJMYECTBEHHOTO W  Ka4yeCTBEHHOTO  COCTaBa  aHaJIu3upyemoro  oOpasia.
CamMoCTOSTENBHOE PELICHUE 3a1a4.

3ansiTue 6: KontponbHas padora No2 «Mcnosb3oBanue meroaoB AMP u macc-
CIIEKTPOMETPHUHU B CTPYKTYPHOM aHaJu3e» (4 yac.).

KonTposib 3HaHuid 1O MeTojgaM Mmacc-cnektpomerpun u  SAMP '"H u ux
COBMECTHOMY HCTOJIb30BAHUIO.
3anusarus 7, 8. MeToabl ONITHYECKOH CIIEKTPOCKONNHU B CTPYKTYPHOM aHasu3e (8
qyac.).

3HAKOMCTBO C KOPPEJISIIIUOHHBIMU TaOJIUIIAMU YaCcTOT B KOJIEOATEIbHBIX CIEKTPAX
U UX IPWIOKEHHEM K UHTEPIIPETALIMU CIIEKTPOB. Perienue 3a1a4 no MHTEpIpeTalnu:
HNK-cniekTpoB ¢ MOMOIIBIO KOPPEJSIIIUOHHBIX Ta0nuil. PemieHne WHAMBUYaTbHBIX
3amad no uHTtepnperaunn HMK-cnekTpoB. YcTaHOBIEHHE CTPOCHHS HEU3BECTHBIX
coenuHenui no ux MK-cnekrpam.

Boluncienre IMHBI BOJIHBI, BOJIHOBOTO YHCIIa U KO3(p(UIHMEHTa MOJISIPHOMN
SKCTUHIIMU U3 Y®-cnekTpoB. 3akoH Jlambepra-bepa. Pemenue 3amau 1o
UCIIOJB30BaHUI0 Y D-CIIEKTPOB B CTPYKTYPHBIX HCCIENOBaHUsAX. Pemienue 3agad Ha
npaBwio Byasopma-®duszepa. BnusHue conpsbkeHHs, 3aMELIECHUs, PAaCTBOPUTEINS,
MPOIIECCOB MPOTOHUPOBAHUS-ACITPOTOHUPOBAHUS HA Y D-CHIEKTPHI.

KommiekcHoe ucnosib3oBaHue (HU3NUECKUX METOJOB ISl PELICHUS] CTPYKTYPHBIX
3a1ad.

3ansarue 9: KourponsHas pabota Ne3 «KoMiuiekcHoe MCIOJIb30BAHUE
(pu3nyecKuxX METOA0B B CTPYKTYPHOM aHaau3e» (4 yac.).

KoHTponbs 3HaHWI MO KOMIUIEKCHOMY HCIIOJIB30BaHUIO (PU3HYECKUX METOIOB B
CTPYKTYPHBIX UCCIICIOBAHUSIX.

I11. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSITEJIBHON PABOTHI OBYYAIOIIUXCSI.

YuebHo-MeToanuecKkoe 00ecrneyeHne CaMOCTOSITEIbHON paboThl 00YJArOIINXCS TI0
aucuumuinie «Ou3ndeckrue METoIbl UCCIIEIOBAHUS» MTpeAcTaBiieHo B [Ipunoxenun 1
U BKJIIOYAET B ceOsl:

1aH-TpaduK BBIMOJHEHUS CAMOCTOSITENIbHONW PabOThl MO JUCHUIUIMHE, B TOM
YHUCJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHUE 10 KaXKI0MY 33JJaHUIO;
XapakTepUCTUKa 3aJaHui JUIsl CaMOCTOSITEIbHOM pabOoThl OOydYarommxcs Hu
METOJUYECKUE PEKOMEH IAIINU 1O UX BBITIOTHEHUIO;
KPUTEPUH OLICHKHU BBITIOJHEHHUS CAaMOCTOSITEILHOM pabOTHI.
V. KOHTPOJIb JOCTHXXEHUS IIEJJEA KYPCA

K OueHouYHbIE CPENCTBA -
OHTpPOJIUPYEMBIE
Ne POHPY Komp! u 3Tamnsl popmupoBaHus HaHMCHOBaHHC
/1 pasjeibl / TeMel KOMIIETEHIIUI s
JACIIATUTHHEL TEKYIIUH MIPOMEKYTOUHAS
KOHTPOJITb aTTecTanus
PA3/IEJI 1. Bnanenue 3Haer: [IpoBepka Bompocsr k
1. |Beenenue. OG30p COBPEMEHHBIMU | OCHOBHBIE TOTOBHOCTU K |9K3aMeHy NelNe
(U3NIECKUX METOJIOB | KOMITBIOTEPHBIM | COBPEMEHHEBIE npakTuyeckom |1, 2
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UCCIIeTIOBaHUS. u KOMITBIOTEpHBIC |y 3aHsATHIO Nel.
Mertonx simepHOTO TEXHOJIOTUSIMH | TEXHOJIOTHH, CobecenoBanu
MarHUTHOTO npu CIOCOOBI U e (YO-1).
pe3oHaHca TUTAHUPOBAHHUH | CPEIICTBA
Tema 1. O630p UCCJICIOBAHUM, |MOTy4YeHUs,
BaXHEUIITHX MOJYYCHUU U |XpaHCHHS,
¢buzmeTo10B o0paboTke nepepadoTKu
UCCIICIOBAaHHS pe3ysIbTaToB uHpOpMaIny,;
HAyYHBIX OCHOBHBIC
OKCIIEPUMEH- | TIPUHIIUIIBI
TOB, cOOpe, paboThI ¢
o0OpaboTke, KOMITBIOTEPOM.
XpaHCHUH
P ’ YwMmeer:
MIPEICTABICHUH
UCTIOJIb30BaTh
U Tiepenave
N METOJIBI, [TpoBepka
HAy4YHOU
CTIIOCOOBI U TOTOBHOCTH K
uHpopmarun
(IIK-7) CpeacTBa 3anaTuio Nel ¢
TTOJTY9CHUS TIOMOIIIBIO
X aIZ;IHHﬂ ’ Q)OHI[;II Bonpockr k
p ’ sk3ameHy NeNe
nepepadboTKu TECTOBBIX 34
nHpopManuu; 3amanmii (ITP - |~
paborarts ¢ 1).
KomrbioTepoM, | CobecenoBaHu
kak cpeacteom e (YO-1).
yIpaBJICHUS
uHpOpMaIHEH.
Bnaneer:
COBPEMEHHBIMH
KOMITBIOTEPHBIMHU
TEXHOJIOTHSMHU
[IpoBepka
npu
BJIQJICHUS
TUTAHUPOBAHUH
. MIPEICTABICHUS
HCCIIeIOBaHUH,
MH O CBSI3H
MTOJTYYCHUHU U
MEXTY
o0paboTke Bomnpocsr K
¢buzmeTogamMu
pe3yJIbTaTOB . |[?k3aMeHy  NoNe
U CTPYKTypOW
Hay4YHBIX 3-6
BEIIIECTB c
IKCIIEPUMEHTOB,
MTOMOIIIBIO
coope,
TECTOBOI'O
o0OpaboTke,
koHTpos (I1P-
XpaHEHUH, 1)
MIPEJICTAaBICHUH U |
nepeaaye
Hay4HOU
uHpopMaIu
PA3/IEJI 1. Bnanenue 3Haer: [IpoBepka Bompocsr k
Benenue. O630p HABBIKAMU YCTPOMCTBO TOTOBHOCTU K |3K3aMeHy NoNe
(bU3UIECKUX METOJIOB | ICTIOJIb30BaHUS | TPUOOPOB U npaktuaeckum |8, 11, 13-16, 19,
HUCCIEI0OBAHUA. COBPEMEHHON  |MpegHa3HAYEHUEe |3aHSATUSM 21, 22, 27-29,
MeTon siiepHOTro anmaparypbl OTJIEBHBIX y3710B | NeNe2, 4,5 34, 37, 38, 40,
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MarHUTHOTO
pe3oHaHca

Tema 2. SAnepHblii
MAarHUTHBIN
pe30HaHC.
Teopetnyeckue
OCHOBBL.
OcobenHoctu
skcnepuMenTa AMP.
Tema 3. SAnepHblii
MAarHUTHBIN
pe30HaHC.
Cnektpockonus
SAMP na sgpax 1H,
13C.

Paznen II. Macc-
CHEKTPOMETPHUS U
XpoMaTo-macc-
CHEKTPOMETPUS
BBICOKOT'O
paspelieHus.

Tewma 1. Brenenue.
00630p BaKHEHIIIHX
Pa3HOBHUIHOCTEMN
HCIOJIb30BaHUS
MeTo/a Macc-
CHEKTPOMETPHH.
Teopus merona.
Tema 2. O6paboTka u
aHaJIM3 Macc-
CHEKTpa.

Paznen III. Meroast
ONTUYECKOMN
CHEKTPOCKOIHUH.
Tema 1.
Nudpaxpacuas
CHEKTPOCKOIHS.
Tewma 2.
OneKTpoHHas
CHEKTPOCKOIHS.

npu
MIPOBEACHUHT
Hay4HbBIX
HUCCIEeN0OBaHUN
(TIK-2)

COBPEMEHHOM
anmnaparypsl;
METOJIUKHU
MIPOBEACHUS
HU3MCPUTCIIBHO-TO
JKCIEPUMEHTA Ha
COBPEMEHHOM
anmnaparype

(VO-1).

43, 47, 48

Ymeer:
OCYIIIECTBUTH
BBIOOD
COOTBETCTBYIOIIIE
ro ¢gusuko-
XAMHYECKOIO
MeToza
HCCIIEIOBAHUS B
3aBHCHMOCTH OT
CTPYKTYPHI
BEIIECTBA U
IIOCTaBJICHHOM
3aJ1a4u;
[MOJIb30BATHCS
CIIPaBOYHBIMU
IaHHBIMHA U
0a3aMM JaHHBIX,
BKJItOYasi 0a3bl
JaHHBIX B CETU
Hurepner, pis
aHanu3a u
HWHTEPIIPETAIIAH
CHEKTPaTbHBIX
JTAHHBIX

I'pynmosoit
pazbop 3amad.
(YO-4).

Bomnpocsr k
sk3ameHy NeNe
12, 17, 18, 24-
26, 31-33, 41,
45, 49

Bnaneer:
MIPEJICTaBICHHEM
00 ycTpoiicTBe U
TIPUHITAIIAX
paboThI
MPUOOPOB IS
¢buzuko-
XAMHYECKOTO
aHaJn3a;
OCHOBaMH U
criocobamMu
ITOJITOTOBKH
aHAIIM3UPYEMOTO
oOpasma st
Ka)XKJ0ro MeToja

Brinmonnenue
KOHTPOJIBHON
paboTHI Ha
3aHATUIX 3,06
(TTP-2).
CobecenoBanu
e (YO-1).

Bomnpocs! k
sk3ameHy NeNe7,
9, 10, 20, 23, 30,
35, 36, 39, 42,
44, 46
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3HaeT:
OCHOBHBIE IIpoBepka
METOJIBI TOTOBHOCTU K |Bompocs! k
PETHCTpALlMK U | TIPAKTHYECKUM |dK3amMeHy NeNo
o0paboTku 3aHATHIM 3,12,17, 18, 32,
pe3yabTaToOB NeNe7, 8 (YO- |34-37, 45, 46, 49
XUMHYECKHIX 1).
IKCIIEPUMECHTOB
Bnanenue YmMmeer:
HaBBIKAMU pPETUCTPUPOBATH
WCIIOJIB30BaHUs | JaHHBIE I'pynnoson
Pasznen V. N A pyn Bormpocs k
K COBPEMEHHOU XUMHUYECKUX pag6op 3a7ad4.
OMIUIEKCHOE ALIADATYDEL SKCLEDIMEHTOR: sk3aMeHy NeNe
3. HUCII0JIb30BaHUE ou patyp o6 agaTbIBaTb > |(YO-4). 3,12, 17, 18, 32,
(U3UKO-XMMHYECKHIX P P 34-37, 45, 46, 49
METOIOB AHATI3a IIPOBEJICHUHU PE3YJIbTATHI
’ HAyYHBIX XUMHUYECKUX
UCCIICIOBAHUHA | 9KCIICPUMEHTOB.
(IIK-2) Brimonnenue
Bnaneer: KOHTPOJIBHOMH
eroja abo a
MCETOAaMH PaboTRl H Bomnpocsr k
pEerHCTpalviki U |3aHATHH 9
060aGOTKH (ITP-2) sk3ameHy NelNe
eg JIbTATOB I/IToroﬁmﬁ 3,12,17, 18, 32,
pesy 34-37, 45, 46, 49
XUMHAYECKHX tect (I1P-1).
skcriepuMeHToB. | CobecenoBanu
e (VO-1).

TunoBele KOHTPOJIBHBIC 3aaHUS, METOJAMYECKHE MAaTEPUAIIbI, ONPEACIISIOIINE
MPOLIETyphl OLICHUBAHUS 3HAHWW, YMEHHUN U HABBIKOB U (WUJIM) OMBITA JEATEIHLHOCTH,
a TaKKe KPUTEPUHM W TMOKa3aTelaH, HEOOXOIWMBIE IJIsi OIEHKM 3HAHWM, YMEHHH,
HABBIKOB M XapaKTepU3YIOIIHe ATamnbl (OPMUPOBAHUS KOMIIETEHIIMN B TIpoliecce
OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI, MpeicTaBieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOH JIUTEPATYPbI U UH®OPMAILIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTeparypa:

1. ®U3UKO-XUMHUECKHUE METO/IbI UCCIIEAOBaHMS | Y4eOHUK i By30B / B. .
Kpumrradosuy, /1. B. Kpumradposuy, H. B. Epemeesa.-M.:Jlamkos u K°,2015.-208c.
JlokanpHas 6a3za IBOVY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:786050&theme=FEFU.

2. CunbBepcreiin, P. CnekrpomeTpuyeckast HICHTU(PUKAIIAS OPTaHUYECKUX
coequnenuid./ P. CunsBepcreitn, ®. Beberep, JI. Kumi. Mockpa: burom.
Jlabopatopus 3uanwuii, 2011. - 557 c. JlokansHas 6aza [[BOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668036&theme=FEFU
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https://lib.dvfu.ru:8443/lib/item?id=chamo:786050&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668036&theme=FEFU

3. Uepxkacos B.K., Kypckuii FO.A., Koxanos K.A., byonos M.I1., Kyponartos B.A.
Metonpt DIIP u SIMP B opraHn4eckoil u 3J1€EMEHTOOPTaHUYECKON XUMUH.
DnekTpoHHOe yueOHoe nocodue. - Hwxuuit HoBropoa: Huxeropoackuii
rocynusepcurtet, 2010. - 53 c.

JoctynHo no aapecy: http://window.edu.ru/resource/052/74052

4. Bszpmun C.1O.,Ps6yxun JI.C.,BacunbseB A.B. DnekTpoHHas CIIEKTPOCKOMUS

opraHu4eckux coequHeHuit: yueonoe nocooue. Cno.: CIIGI'JITA. 2011r.-43c.

HocrtymHo 1o aapecy: http://www.edu.ru/resource/055/77055

5. Kaparaesa @.H., KnoukoB B.B. Cnekrpockonus AMP B oprannyeckoir xumun.4.

1. O6mas Teopus AMP. Xumuueckue capuru 1HO 13C. Kazann: M3a-Bo KazaHck.

denep. ya-ta, 2012.- 96 c.

HocrtymHo 1o anpecy: http://window.edu.ru/resource/068/78068

6. MampsimeBa 10.b., ®egopo A.JO., Crapoctuna T.M. Wnentudukanus

OpraHMYECKUX BEIIECTB: JJIEKTpOHHOE yueOHoe mocobue. - Hwmxuuit Horopon:

Huxeropoackuii rocynusepcutet, 2010. - 34 ¢

JoctymHo 1o aapecy: http://window.edu.ru/resource/868/79868

7. BacunbseBa B.1., CtostHoBa O.®., llIkytnna U.B., KapnoB C.1. CnekrpanbHbie

MeTobl aHanu3a. [IpakTudyeckoe pykoBoAcTBO. YueOHoe nocodue. CII6: Jlans,

2014.- 416c. Jlokanpnas cetb JAB®Y: B/l Jlanb. JocTymHo mo agpecy:

http://e.lanbook.com/books/element.php?pll_id=50168

8. JIebyxoB B.W., Okapa A.U., ITamtouenkoBa JI.I1. ®u3nko-XxuMU4eCKUE METOIbI

nucciaenosanus. YueoHuk g BITO. CII6: Jlans, 2012.- 480c. JIokanbsHas ceTh

JAB®Y: B/I Jlanws. JlocTtynHO 1o agpecy:

http://e.lanbook.com/books/element.php?pll_id=4543

JlonoJiHuTeIbHASA JIUTEepaTypa.

1. bpayn, /. Cnekrtpockonusi opranudeckux BeuiectB./ J.bpayn, A.®noiin, M.
CeitnOepu. MockBa: Mup, 1992. — 300 c. JlokansHas ceth JIBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:37790&theme=FEFU

2.Muponos, B.A. Cnekrpockonusi B opranudeckoit xumuu. / B.A.Muponos, C.A.
SakoBckuii. Mocksa : Xumus, 1985. — 230 c. JlokansHas cets JIBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:52139&theme=FEFU

3. AHamutnyeckasgs xuMusa. Avpanutuka 2. KonnuyecTBeHHBINM aHain3. OU3HKO-

XUMHUYECKUEe (MHCTPYMEHTAJIbHBIC) METOIbI aHalu3a : yueOHuk / FO. . XapuToHoB. -
6-¢ wm3m., wmcrnp. mw gom. - M. : I'DOTAP-Memma, 2014. - 656 c.
http://www.studentlibrary.ru/book/ISBN9785970429419.html

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT.

. http://e.lanbook.com/

. http://www.studentlibrary.ru/
. http://znanium.com/

. http://mwvww.nelbook.ru/

O DN -
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http://window.edu.ru/resource/052/74052
http://www.edu.ru/resource/055/77055
http://window.edu.ru/resource/068/78068
http://window.edu.ru/resource/868/79868
http://e.lanbook.com/books/element.php?pl1_id=50168
http://e.lanbook.com/books/element.php?pl1_id=4543
http://lib.dvfu.ru:8080/lib/item?id=chamo:37790&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:52139&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970429419.html

Ilepeyenb HHPOPMALMOHHBIX TEXHOJOIHHA H IPOrPaAMMHOI0
o0ecneyeHusl.

[Tnatdopma snexkrponHoro ooyuenus: Blackboard JIBOY.
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content id= 1
59746 1&course id= 4968 1

V. METOAMYECKUE YKA3AHMUSA 1O OCBOEHUIO JUCHUIIJIMHBI

B nauvane kypca mpoBOIUTCS MHTEHCHUBHOE BBeleHHE B mpeameT. CeMHUHAphI
HaunHatoTcs ¢ 10-it Henenu. [lo Mepe uTeHUs JIGKIIMOHHOTO MaTepuana, CTyJIeHTaM
npeiaraloTcs 3aladdl Pa3IndHON CJIOXKHOCTH MO Pa3HbIM (DU3HKO-XUMHUYECKUM
MeTonaM aHain3a. OCOOEHHOCTBIO Kypca SIBIIIETCS TO, YTO PEIIAEMbIE CTYAEHTOM
3a/layd OXBAaTBhIBAIOT HE TOJIBKO TEKYIIYH0, pa3OMpaeMyl0 B HACTOALIEE BPEMs Ha
JeKUHUSIX TEeMy, HO M Bce MpeApiaymue. Tak, HOpu MNPOXOKACHUH TEMbI IO
K0JIe0aTeIbHOM CHEKTPOCKONMUHU 33Jladyd MOTYT COJepKaThb MH(POpPMALHUIO O Macc-
CIIEKTPOMETPUU W/WIH MO criekTpockonuu SAMP.

OOpaTHas cBsA3b 00€CIEUUBAETCS TEM, UTO JIEKTOP BEJET TaKXKE U CEMUHAPCKUE
3aHATUA W MOXET KOPPEKTUPOBATh JIEKIMOHHBIA MaTepual B 3aBUCUMOCTH OT
MOJYYEHHBIX KOHTPOJIBHBIX TOYEK pe3yJbTaTOB B YCBOCHHMHM MaTepuana. Takas
¢dopMa npenoaaBaHusl MO3BOJSET Oosiee TMOKO MOAXOUTH K pa3AesIeHUIO 3aHITUN Ha
JIEKIIMOHHBIE U CEMHMHAPCKHE: IOCJIE MPOXOKIACHUS KAKOM-TO YacTH JIEKIMOHHOIO
MaTepHuaia €ro MOXHO Cpasy e 3aKpElNTh PEUICHUEM HECKOIBKUX 3a1a4.

CeMHHapCKUE 3aHATHA IPOUCXOAAT B (POpPME TUCKYCCHH MPENOIaBaTeNs
CO CTYIAEHTaMH, B XOJI€ KOTOPbIX KaXKIblii M3 YYAaCTHUKOB — CTYJIEHTHl WIH
IpernojiaBaresib MMEIT MpPaBO 3a/JaBaThb BOMNPOCHI M YYacTBOBAaTh B aHAIU3E
pazOupaemoil 3amaun. Takum oOpa3oM, Ha CEMHUHAPCKHUX 3aHATHUIX pPEATU3yeTCs
MHTEpaKTUBHAs opMa 00ydeHHUSI.

CamocrosiTenbHas padoTa CTYJIEHTOB 3aKJIIOYAETCs B MU3YUYEHHH JIEKIIMOHHOTO
MaTepuaia ¢ MOMOIIbI0 Y4eOHbIX TTOCOOUN U TUIATPOPMBI IEKTPOHHOTO OO0yUCHUS
Blackboard [IB®Y, a Takke B CaMOCTOSITEJIBHOW TMOJATOTOBKE K CEMHUHapam,
KOHTPOJIbHBIM pa00TaM M TECTaM.

@opMON TEKYLIETO KOHTPOJIS MPU IMPOXOKIAECHUU NUCUUILUIMHBI «DPU3nUuecKue
METOJbl HCCIEAOBAHUS) SBISIETCS KOHTPOJb IMOCEHIAEMOCTU 3aHATHUM, HAIMCaHUE
TECTOB U KOHTPOJIbHBIX PaloT.

Jly1st TOro, 4TOOBI OBITH TOMYIIIEHHBIM K SK3aMEHY, CTYJIEHT JIOJKEH BBIMOJIHUTH
cleytoniee:

1) B x01€ MPOXOXKACHUS TUCHUILIMHBI TOCETUTHh HE MeHee 50% 3aHsATui;
2) npaBUJIBLHO peluTh HEe MeHee 60% MoMydYeHHBIX 3a/IaHUii TECTOBOTO XapaKTepa;
3) HamucaTh TPU KOHTPOJIbHBIX paOOTHI.

PaboTa cTyneHTa Ha ceMHHapax Tak»Ke OolleHuBaeTcd npenoaaBaTeneM. CTyneHT
MOXET TOJIYYUTh OLEHKY 3a BBINOJHEHUE CAMOCTOSATEIbHBIX MHUHU-PA0OT, 3a
ObICTpOE ¥ TMpaBWIbHOE pEIIeHHWE 3aJay Ha ceMuHape (10 YCMOTPEHHIO
npenoaaBaTe’s).
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https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159746_1&course_id=_4968_1
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159746_1&course_id=_4968_1

B crnydae BBIMOTHEHUS BBINIEYKA3aHHBIX YCIOBUW CTYACHT JIOMYCKAeTCS K
HK3aMEHY, KOTOPBIA MPOXOAUT B POPME UTOTOBOTO TECTUPOBAHUS U COOECEAOBAHMUS.

B 3aBucumocTd OT paboOThl B TEUEHHE CEMECTpa CTYJIEHT HMMEET MpaBO Ha
MOJIyYeHHE OIIEHKU 0€3 MPOXOXkKACHHS 3auera (OLEHKH-«aBToMartay). st aToro oH
JTOJIKEH:

1) B xoi€e MPOXOXKIEHUS AUCIUIUIMHBI CTYIEHT 0053aH moceTuTh He MeHee 80%
JICKLIUH U 3aHATHI,

2) 00s13aH PaBUJILHO (HA MOJIOKHUTENBHYIO OIEHKY) pemuTh He MeHee 80%
MOJIYYCHHBIX TECTOBBIX 3aJ[aHUM;

3) HamMcaTh TPU KOHTPOJBHBIX pa0OTHI HA OICHKY HE HUXKE «YIOBJICTBOPUTEIHHOY
(c mepBoro paza).

Y4eOHO-METOTMIECKOe obOecrieueHne  JTHUCIMIUIAHEL: 3a/TaHUs TUTST
CaMOCTOSATEILHON pabOThI CTYICHTY BBIJAIOTCS B BHJIC TICYATHBIX MaTEPHAJIOB H/WIIH
B BHUJIC DJICKTPOHHBIX JaHHBIX. J[JIs1 pemieHus MoJy4eHHBIX 3a/ad CTYACHT MOXKET
UCIIOJIb30BaTh JIIOOYI0 CIPaBOYHYIO JIUTEpaTypy, IpOorpaMMHOE oOOecredyeHue,
CHEKTpaIbHble OMOIUOTEKU U Oa3bl TAHHBIX, IOCTYITHBIC EMY.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUITJINHBI
VYyebHuble xumuueckue adopatopuu. XUMHYECKas MOCyJa M XHUMHYECKHE
pEaKkTUBBI ISl JEMOHCTpallMd ONbITOB. Harisiguele mocoOusi: mnepuoguyeckas
cuctemMa xumudeckux osieMeHToB JI.MI. MenneneeBa, Tabnuiia pacTBOPUMOCTH,
TabauIla OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  MOTEHIMATIOB. MylnbTUMEIUuHHOE
o0opy1I0BaHUE.
[Ipu peanuzanuu yka3zaHHbIX BUJOB y4eOHOH paboThl 1o Kypcy «Dusnmyeckue
METO/bI HCCIIENOBAHUS» UCIIOIb3YIOTCS:
A) Ipuboper AMP, UK, V®-cnexkTpockonmuu H MacC-CIEKTPOMETPUU IS
CHEMKHU U TTOCIIEYIONIEH paciin(pOBKH COOTBETCTBYIOIIUX CIIEKTPOB.
b) KomnbroTepHbIE CUMYIISITOPBI TEOPETUUECKHUX CIIEKTPOB.
B) UnnmroctpatuBHBIE MaTepUasibl.
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MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
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YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSATEJBHOM
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Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEJIbHON PadoThl O JMCUMILINHE

Bu ITpumepHbBIE
Ne Hdara/cpoxu ! . p p
CaMOCTOSITEJILHOM HOPMBbI BpeMeHU dopma KOHTPOJIsA
n/n BBLITIOJTHEHHS
padoThI Ha BBINIOJIHEHHE
IToaroroBka k
MPaKTUYECKUM Onpoc mepe
3aHATHAM, HaYaJIOM 3aHATHS.
1. 04.04-15.04.18 MMOCBSIIEHHBIM 9 gac. Pemenue 3amay Ha
pELICHUIO 3a/1a4 Ha NPpUMCHCHUC L
pYUMEHEHHE METOA merona SIMP "H.
SMP H
IToaroroBka k
BBIIIOJIHEHUIO Hamucanue u
KOHTPOJIBHOM 3aIIuTa
2, 18.04-22.04.18 6 uac. ! .
pabotst Nel KOHTPOJIbHOU
«CreKTpocKomnus paboTsr Nel.
SIMP 1H».
IloaroroBka k
MPaKTUYECKUM
3aHATHIM,
IMOCBSIIIIEHHBIM Omnpoc neper
Ha4aJoM 3aHITHUSL.
PCIICHIIO 3a/at Ha Pemenue 3amau Ha
3. 25.04.16-06.05.18 9 yac.
HCIIOJIL30BaHUE NpHMeHeHHe
MGTO)Ia Macc- MCTO,I[a Macc-
CIIEKTPOMETPHUU B CIIEKTPOMETPHH.
CTPYKTYpHOM
aHaln3e
IToaroTroBka k
BBITIOJIHEHHUTO
KOHTPOJIBHON
paGoTb Ne2 Hamnucanue u
3aInTa
4, 10.05.16-13.05.18 | «Mcmons3oBanue 6 yac. 8 o
KOHTPOJIbHOU
MeTozla Macce- pabotbr Ne2.
CIIEKTPOMETPHUU B
CTPYKTYPHOM
aHaIInu3e.
IToaroroska k Ompoc nepex
5. 16.05-27.05.18 9 yac. HavaJoM 3aHATHS.

MPAKTUYICCKUM

Pemenue 3aau Ha




3aHSATHSM, Ha KOMIIJIEKCHOE
[TOCBSIICHHBIM HCIIOIb30BAHUE
pEIICHUIO 3a71a4 Ha (usnaecknx
METO/IOB B
KOMIIJIEKCHOE
CTPYKTYPHOM
HCIIOJIb30BAHUE AHATIEC.
buznuecKux
METO/IOB B
CTPYKTYpHOM
aHaJIn3e
IToaroroBka k
BBITIOJTHEHHIO
KOHTPOJIBHON
pabotsr Ne3 Hanmcanue u
3anuTa
6. 30.05.18-03.06.18 | «KomiuiekcHoe 6 yac. N
KOHTPOJILHOU
HCIIOJIb30BAHUE
pabotsr Ne3.
bu3HIECKUX
METO/JIOB B
CTPYKTYPHOM
aHaJIu3e».

IHoaroroBka K NpakTH4eCKUM 3aHATHAM
3aaHue HA I0M K IPAKTHYECKHUM 3aHaATHAM Ne 1, 2

[IpocMoTpeTs Marepuan JEKUUH, JOCTYyNHbIE YYEOHUKM M METOJIUYECKHUE
nocoOMsl K MPaKTUYECKUM 3aHSITUSIM U TOATOTOBUTHCA K PELICHUIO 3a/Jad Ha
npuMeHenue meroga AMP 'Hs CTPYKTYPHOM aHaJu3e.
3amaHue HA 10M K NPAKTHYECKOMY 3aHATHIO Ne 3

[IpocmoTpeTs MaTepuan JIeKIUi, y4eOHUKH U METOANYECKUE MOCOOUS], PEIIUTh
CaMOCTOSATENIbHO PEKOMEHJIOBAHHBIE 33Jaud I CaMOCTOSATENIBHOIO PELICHUs U3
y4eOHOro mocoOusi W MOATOTOBUTHCS K BBIMOJHEHUIO KOHTPOJIbHOM padoTsl Nel
«Crnexrpockorst IMP 'Hy.
3ajaHue HA IOM K NPAKTHYeCKUM 3aHATHAM Ne 4, 5

[IpocmoTpeTs MaTepuan JIeKIH, JOCTyNHblE YYEOHHKM M METOJAMYECKHE
nocoOuss K MPaKTUYECKUM 3aHSATUSM U MOJATOTOBUTHCA K PEIICHUIO 3a]ady Ha
MPUMEHEHUE METO/1a MacC-CIIEKTPOMETPUH B CTPYKTYPHOM aHAJIU3E.
3amanue HA I0M K IPAKTHYECKOMY 3aHATHIO Ne 6

[IpocMoTpeTs MaTepHal JIeKIHUA, Y4eOHUKH U METOANYECKHUE TOCOOUS, PEeLIUTh
CaMOCTOSATENIbHO PEKOMEHJIOBAaHHBIE 33Jaud I CaMOCTOSATENIbHOIO PELICHUs U3
y4eOHOro mocoOusi U TMOATOTOBUTHCS K BBIMIOJHEHUIO KOHTPOJIBHONH paboThl Ne2
«IIpumeHeHre MeToJja Macc-CIIEKTPOMETPUHU B CTPYKTYPHOM aHAJIHU3E.



3ajjaHne HA I0M K NPAKTUYECKUM 3aHATUAM Ne 7, 8

[IpocMoTpeTh MaTepuan JICKIUHA, JAOCTYIHbICE YUYEOHHMKH W METOIUYECKHE
MocoOMsl K MPAKTUYECKUM 3aHSITUSIM W TOATOTOBUTHCS K PEUICHUIO 3ajay Ha
KOMITJIEKCHOE TTPUMEHEHNE (PU3UUECKUX METOJIOB B CTPYKTYPHOM aHAJN3E.
3amanue HA IOM K IPAKTUYECKOMY 3aHATHIO Ne 9

[IpocMoTpeTh MaTepuai JEKIUi, yUeOHUKH U METOJAMYECKUE TTOCOOUS, PEIIUTh
CaMOCTOSITEJIbHO PEKOMEHJIOBAaHHBIC 3aJa4M JIJII CaMOCTOSITEJILHOIO pEIICHUS U3
y4eOHOro TMOCOOMS W TMOJATOTOBUTHCS K BBIIOJHEHHIO KOHTPOJIBHOM paboThl No2
«KoMrutekcHoe mpuMeHeHne (PU3MIECKUX METO0B B CTPYKTYPHOM aHAIH3E».

KonTpoJsbHbIe 3a1aHus 1JIsI CAMONIPOBEPKH.

1. Kakue npu3HaKy MOJI0KEHBI B OCHOBY JEJIEHUS IIKAJbI 3JIEKTPOMArHUTHBIX BOJIH
Ha JIMara3oHbl U KAKOBBI OCOOEHHOCTH ONTUYECKOTO Arana3oHa?

2. Kaxk cBsi3aHO BOJTHOBOE YHICJIO C JJTHHOM BOJIHBI?

1) v=2A; 2) Av = -AMMA2; yv=c/h; 4 v=1/\.

3. HauGounbiias sueprus Tpedyercs:

1) nnst BO30Y>KIEHUSI SJIEKTPOHOB;

2) nis Bo30YKJIeHHS KOJeOaHu aTOMOB B MOJIEKYJIE;

3) Uit BO30Y KI€HUS BPAIICHUI MOJICKYIIbL;

4) 1 IepeopPUEHTAIIMU CITMHOB SIEP.

4. KakoBO COOTHOIIIEHHE MEKY SHEPrUsiMU AeKTpoHHbIX Ee, konebarenbHbiX EvL 1
BpallaTeNbHbIX Er COCTOSAHMI MOJIEKYJIbI?

1) Ee>Euv>Er; 2)Euv>Er>Ee; 3)Er>Ee>FEv; 4)Er>Ev>Ee.

5. Ilpu paccMOTpEHUH CIIEKTPOB KAKOTO THIIa HEOOXOAMMO YUUTHIBATh MPUHITUII
®panka-Kongona?

1) UK-. 2) Bpamarenbubix. 3) KP-. 4) 31eKTpOHHBIX.

6. B xakux obnacTsx crekTpa HabIt01at0TCsl DIIEKTPOHHO-KO0JIe0aTeIbHO-
BpalllaTesibHbIe, KoJie0aTeIbHO-BpalllaTeIbHbIC U BpalllaTeIbHBIC CIIEKTPhI?

7. B xakux o0JacTsIX CIEKTpa MPOSIBISIOTCS NEPEX0JIbl MEKIY JICKTPOHHBIMH,
KOJIeOaTeIbHBIMU U BPAIaTeIbHBIMU COCTOSIHUSIMH MOJIEKYJT?

1) Konebarenbusie — B UK-obmactu, Bpaimarenbasie — B Y @-0051acTH, dJeK-

TPOHHBIE — B MUKPOBOJIHOBOM.



2) KonebaTenbHble — B MUKPOBOJHOBOM, 371eKTpOHHbIE — B Y D-0011acTH,
Bpaiarenbubie — B MK-o0nactu.

3) Konebarenbubie — B MK-06mactu, BpamaTenbHble — B MUKPOBOJIHOBOW,
aneKTpoHHbIe — B Y d-0061acTu.

4) Konebatenpanie — B Y d-006mactu, anmekTponnsie — B MK-o0mactu, Bpara-
TeJIbHbIE — B MUKPOBOJIHOBOM.

8. MeTo/bl aHalIM3a, OCHOBAHHBIE HA U3MEPEHUH MOTJIOIEHHOTO 00pa3lioM CBETa,
HA3BIBAIOTCA:

1) panuomerpueii; 2) abcopOrimoMerpuei; 3) GaroopuMeTpuei;

4) TypOugumMeTpuen.

KoJiedaTebHas CIEKTPOCKONUA

1. KonebaTenbHble CIEKTPHI BO3HUKAIOT IPH B3aUMOECHCTBUU BELIECTBA :

1) ¢ raMmma-uznydeHueM; 2) ¢ BUIUMBIM CBETOM; 3) ¢ paauoBOIHAMU

4) ¢ UK-u3nyuenuewm; 5) ¢ Y D-uznyueHrem

2. Nn¢pakpacHbIM CIEKTpaM MOTJIOUIEHHUS] COOTBETCTBYIOT:

1) ayeKTpOHHBIE MEPEXOAbl U3 OCHOBHOTO B BO30YK/I€HHOE COCTOSIHUE;

2) koneOaTeNbHbIE EPEXObl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;

3) BJIEKTPOHHBIE NEPEXOAbl U3 BO30YXKACHHOIO B OCHOBHOE COCTOSIHUE;

4) BpalareabHble IEPEX0/Ibl U3 OCHOBHOTO B BO30YXAEHHOE COCTOSIHHE.

3. YactoTa BaJeHTHBIX KOJICOaHMIA:

1) Gonbiie yem yactora aeopMaliMOHHBIX KOJIEOaHMUI;

2) MEHbIIIE YEM YacToTa Ae(POPMALIMOHHBIX KOJICOaHUM;

3) Gosiblie yem yacToTa 1e(popMauoOHHbIX KOJIeOaHWl OAHOW U TOU K€ TPYIIIbI
MOJIEKYJIbI;

4) MeHbllIe YeM YacToTa Ae(POPMALIMOHHBIX KOJI€OaHUI OJTHOM M TOW e TPYyMIIbI
MOJIEKYJIBI.

4. KoMOMHALIMOHHBIM pacCesTHUEM Ha3bIBAETCS PACCESHUE CBETA:

1) 6e3 u3MEHEHUs YacTOTHI; 2) C YBEIMYEHUEM YacTOTHI;

3) ¢ yMEHBIIICHUEM YaCTOThI; 4) ¢ U3MEHEHHEM YacTOTHI.

5. Kakue xonebanust monekynsl CO, nposiBistores B K-cnekrpe, a kakue B KP-
criektpe?

1) [TomHOCUMMETpUYHOE BaJIeHTHOE KojieObaHue v, aktuBHO B KP-criektpe, a
nedopMalliOHHOE V, U aHTUCUMMeTpudHoe vz — B MK-cnekTpe.

2) Bce konebanus vy, v, U v3 aktuBHBI B IK- 1 KP-criekTpax.

3) [lonHocuMMeTpUYHOE BaJIeHTHOE Kosiebanue v; akTuBHO B UK-cniekTpe, a
nedhopMaIoHHOE V, U aHTUCUMMeETpudHoe V3 — B KP-criekTpe.

4) Bce konebanus vy, Vo M V3 aKkTUBHBI TOJIbKO B IK-criekTpe.

6. CKOJIBKO MOCTYNATENbHBIX, BPAIIATEIbHBIX U KOJIEOATEIbHBIX CTEIIEHEH CBOOOIbI



y TeTpadapuueckoit mosiekysbl CHy?

1) [TocTynarenbHbIX — 3, BpamareabHbIX — 3, KojebareabHbIX — 9.

2) [loctynaTenbHbIX — 3, BpamateabHbIX — 2, KonebarenbHbix — 10.

3) [locTymarenbHBIX — 3, BpamaTeabHbIX — 3, KojebaTeabHbIX — 3.

4) IloctynarenbHbIX — 3, BpalaTelbHbIX — 3, KOJI€0AaTeIbHbIX — O.

7. CKONBKO MOCTYMATEIbHBIX, BpAIaTeIbHBIX U KOJIEOATEIbHBIX CTENEHEN CBOOOIBI
y nuHeHon Mosekysibl HCN u yrinosoit — H,O? OnuHakoBO M y HUX YHCIIO
OCHOBHBIX YaCTOT KOJICOaHU?

8. YKakuTe XapakTepHbIe 0COOCHHOCTH KojiebareapHbIX criekTpoB (MK- u KP-)
IPUBEJICHHBIX HUKE MOJIEKYJI:

1) Cl;; 2) HCI; 3) CO;

4) CF,=CH, (TonpKo BaJeHTHbIE KOJICOaHUs JBOMHOMN CBS3M);

5) CH3CH=CHCHj; (TOJIbKO BaJICHTHbIE KOJI€OaHUs TBOMHOM CBSI3H).

9. OTnuy4aroTCs J1 SHEPTUH TUCCOIMAIIMY U30TOMHBIX MOJIeKyJ, Hanpumep H, u D,?
1) DHepruu auccouranuy OJMHAKOBBI.

2) Ha Bompoc OTBETUTD HENB3sl, TAK KaK HE MPUBEJICHBI TaHHbIE 00 UX YacTOTaxX
KOJICOaHWI 1 aHTAPMOHUYHOCTH.

3) Dueprus auccormanuu y D, 6oinbiie, yeM y Hp.

4) DOueprus gucconuanuu y H, 6osbiie, yeM y Dy,

10. ITposBsitoTcst 1 (aKTUBHBI JIM) KOJI€OaHUSI MOISPHBIX IBYXaTOMHBIX MOJIEKYJI
(manpumep HCI) B UK-cniektpax u cnektpax KP?

1) Ilpossstorces Tonbko B UK-cniektpax.

2) IIposiBusitorest Tobko B KP-ciekTpax.

3) [Ipossastores B MK-cnektpax u B ciektpax KP.

4) He nposinsitorest ou B UK-cniekrpax, Hu B criektpax KP.

11. Ilpenckaxute Bua konebatenbHbix ciekTpoB (MK- u KP-criekTpoB) s
JTUHEWHOM MOJICKYJIbI JUOKCHIA YTIIepoaa M YKaXKUTE TUIThI KOJICOaHWM JIs TaHHOU
MOJIEKYJIBI.

12. Kakue n3MeHeHus Mpor30MayT B UHPPAKPACHOM CIIEKTPE MOTIIOIIECHUS
M30IPONUIIOBOTO CUPTA MOCJE ero 00pabOTKH XJIOPUCTHIM OEH30UIIOM?

13. Kakue n3MeHeHus Npou30MayT B UHPPAKPACHOM CIIEKTPE MOTJIOIIECHHUS
M30IPONUIIOBOTO CUPTA MOCTE €ro 00pabOTKH XJIOPUCTHIM ALIETHIIOM?

14. Kakuie OCHOBHbIC U3MEHEHUS TPOU30MITYT B HH(PPAKPACHOM CIIEKTpPE
MOTJIOIIECHHSI LIMKJIONEHTaHOHA TIOCIIe €ro 00padOTKU ATUIICHTIIUKOIEM B KUCIIOM
cpene?

15. Kakue xapakTepHble pa3inuusi MOKHO 0KMJIaTh B MHPPAKPACHOM CIIEKTPE
MOTJIOIIEHHUS IS CIIEYIOLUX COEUHEHUH :

a) CH3CH2CH2NH2, (CH3)2CHNH2 n (CH3)3N

0) (CH3),CH-O-CH(CH3;), (CH3)3C—O—CH,CHj3 u (CH3);C—O-H

B) (CH3)2CH—OH u (CH3)2CH—O—CH(CH3)2

F) CHECCHZCHZCH3, CH3CECCH2CH3 u CHECCH(CHg)z

,11) CH3CH:CHCH3, CH2=C(CH3)2, CHZZCHCHZCHS u (CH3)2C:C(CH3)2

€) IUMPOTNIIIAMIH, aHUJIUH U TpU(PEHMITaAMIH.

16. B UK-cniektpe monekymnsl CS2 Habm01at0TCsl IBE€ OCHOBHBIE YaCTOTHI TTpH 399 u



1552 cm * , a B KP-cniektpe — oana nipu 671 cM *. Ha OCHOBaHMY ATHUX JTAHHBIX
YKaXUTE, KAKOBa T€OMETPHUSI MOJIEKYJIbI CEPOYTIIEPOIa U KaKue KoJeOaHus
nposiBnstoTes ( aktuBHbBI ) B UK-cniekTpe.

17. Mosiekyna alleTHIeHa B OCHOBHOM COCTOSIHUM MMEET JIMHEIHOE CTPOCHHE, a B
BO30Y>KJICHHOM COCTOSTHUM MPUHUMAET HETMHEHHYIO TpaHC-KoHpuryparuio. Onu-
HAKOBO JIM YHCJIO OCHOBHBIX YaCTOT KOJICOAHMI ITUX JABYX COCTOSIHHI?

18. B uH(ppakpacHOM CreKTpe MOMIOMIECHUS (2-0KCUITHII)-IIUKJIONEHTaINeHA,
MOJIyY€HHOM B TOHKOM CJIO€, UMEETCSI IIMPOKasi MOJIOca MOTJIOIIEHUs B 00JIacTH
36003100 cm . TIpu 3ammc criextpa B pas6asiaerroM (0,01 M) pactBope B
YETHIPEXXJIOPUCTOM YTIIEPOAE MIHPOKAs MOJIOCA UCUE3aET U BMECTO HEE MOSBIIAECTCS
y3Kuit K mpu 3600 cM . O6BACHHTE JaHHBIC PA3INYHs B MHPPAKPACHBIX CIIEKTPaX
HOTJIONICHUSI.

19. Monekyna aueTuiieHa B OCHOBHOM COCTOSIHUM MMEET JINHEMHOE CTPOEHHUE, a B
BO30YKJICHHOM COCTOSTHUM MPUHUMAET HEIMHENHYIO TpaHC-KOH(UTYpaIHIo.
OAMHAKOBO JIM YUCJIO OCHOBHBIX YaCTOT KOJI€OAHUH 3TUX JIBYX COCTOSIHUMN?

20. MakcumymM nonockl noriowmenuss OH-rpynimel o-uutpodenona B UK-cnektpe,
nonyyeHHoM B TabneTke KBr unu B pazbaBnennom pactsope CHCl3, umeet ogny u
Tyx)e gyactoty — 3200 cM ', aB ciydae N-HUTpodeHoIa YaCTOTHl MAKCUMYyMa pa3HbIe
¥ PaBHBI COOTBETCTBEHHO 3325 1 3530 cm . JlaiiTe 0OBICHEHHE.

DJIEKTPOHHASI CIIEKTPOCKONMS

1. CriekTpam NoTJIoNIeHUs B yIbTpaduoIeTOBOM 00JIaCTH CIIEKTPa COOTBETCTBYIOT:
1) 3neKTpOHHBIE IEPEXOABI U3 OCHOBHOI'O B BO30YKJI€HHOE COCTOSIHUE;

2) koneOaTeNbHbIE EPEXObl U3 OCHOBHOTO B BO30YKJIEHHOE COCTOSIHUE;

3) BIIEKTPOHHBIE NEPEXOAbl U3 BO30YXKACHHOIO B OCHOBHOE COCTOSIHUE;

4) BpalareabHble IEPEX0/Ibl U3 OCHOBHOTO B BO30YXAEHHOE COCTOSIHHE.

2. DEeKTPOHHBIE NMEPEXOAbl B MOJIEKYJIaX MPOSIBISIFOTCS B YAbTPa(UOIeTOBOM 1
BUJIMMOM obnacTsax criektpa npuMepHo oT 100 mo 1000 um. KakoBa sHeprus sTux
MepexoJI0B B Y

1) 10 — 100; 2) 100 — 1000; 3) 10000 — 100000; 4) 10 — 100000.

3. DNEKTPOHHBIE CIIEKTPHI BO3HUKAIOT MTPY B3aUMOJICHCTBUU BEILIECTBA!

1) ¢ raMma-u3nydeHueM; 2) ¢ BUAUMBIM CBETOM ; 3) ¢ paIuOBOIHAMU ;

4) ¢ UK-uznyuyenueM ; 5) ¢ Y O-uznyyeHuem.

4. Kakue aleKTpOHHBIE IEPEXO/IbI 3alPELIECHBI IO CIIUHY:

1) CUHTJIET-CUHTJIETHBIE ; 2) CUHTJICT-TPUILICTHBIE ; 3) TPUILIET-TPUIICTHBIC ; 4) 1St
ANIEKTPOHHBIX MEPEX0JI0B HET 3alpeTa Mo CIHHY.

5. KakoBa MyJIbTUIIIIETHOCTB 3JIEKTPOHHOT'O COCTOSIHUSL MOJIEKYJIbI, IPU KOTOPOM
CIIMHBI JIBYX 3JIEKTPOHOB MapaJuIeIbHBbIL:

1)1/2;2)1;3)2;4)3.

6. Cpeu NpUBEAEHHBIX HUXKE TPYIIN HANIUTE ayKCOXPOMBI:

1) C=C-C=0; 2) C=C—C=C; 3) —-NH2; 4) C=C; 5) C=0; 6) —OH.

7. YBenn4eHue Henu CONPSHKEHUS MOJIUEHOB MTPUBOAUT B Y D-CIIEKTPE K :

1) 6aTOXpOMHOMY CABUTY U TUIIOXPOMHOMY 3P deKTy;

2) 6aTOXpPOMHOMY CABHUTY U THIEPXPOMHOMY 3PPEKTY;

3) TUIICOXPOMHOMY C/ABUTY U TUIIOXPOMHOMY 3(deKTy;



4) TUTICOXPOMHOMY CJBHUTY U THIIEPXPOMHOMY (P deKTy.

8. BumuMelil cBET npeicTaBisieT cOO0M AIEKTPOMAarHUTHOE U3ITyYeHHUE, 3aHUMAIOIIIEe
uHTepBai cnektpa ot 400 1o 800 M. OOBsACHUTE, TOYEMY MHOTHE BEIIECTBA
UMEIOIIe MaKCUMYM TorjomieHus Huxke 400 HM MUHTEHCUBHO OKpAIICHBI.

9. DIeKTpOHHBIE CIEKTPHI MOTJIOIIEeHUs OyTaHOHA-2 U OyTeH-3-0Ha-2 B 00J1acTu
220-350 uM uMmeroT oauH MakcumyM: Tipu 270 HM (€ = 17) — cniektp A u nipu 315
HM (€ = 28) — crektp b. Kakomy BeniecTBy MpUHAUICKHUT KaXIbIi CIIEKTP?

10. B 371eKTpOHHOM CIIEKTpe MOTIOIIEeHUs TpU(EHUIIaMUHA UMEETCsl rojioca rnpu 227
HM B HEUTpaJIbHOM pacTBope. OOBsICHUTE, MOYEMY JIaHHAS M0J0Ca UCUE3AET B
KHCJIOM PacTBOpE.

11. MOHO J1H 110 3JIEKTPOHHBIM CHEKTPaM MOrJIOIIEHUs KOHTPOJIMPOBATh TEUCHUE
CIICYIOINX PEaKIIUH : a) TUCHOBOW KOHJICHCAIINH; 0) aJIbI0JIbHOM KOHJICHCAIINH; B)
a30co4YeTaHus; r) o0pa3oBaHusl alleTANIeH; 1) THAPUPOBAHUS APEHOB.

12. OnTtrdeckast IIOTHOCTh BOJHOIO pacTBopa coeauHeHust X npu A = 250 Hm
coctasisieT 0,542 npu konnentpaiuu 0,1 MoJIb/11 B KIOBETE € TOJIIIUHOMN
noruoniatorero cios 1 cm. Koadgdbunuent normomenus coequuenus X pased 9000.
N3BectHO, yTO X pearnpyet no ypaBHeHuto: X =Y + Z. Haliqure KOHCTaHTy
PABHOBECHS ITOM PEAKIIMH, €CJIM U3BECTHO YTO COEANHEHNA Y U Z HE MOTJIONIAIOT B
oOyacTu norjomeHus X.

13. Tlpu rugponuse S-meTuin-3-xa0p-1,4-rekcaarena ObUIH BBIACTIEHBI 1B
M30MEPHBIX CIIUPTA. DIEKTPOHHBIN CIEKTP MOTJIOWEHUS OJHOTO U3 HUX COJNEPKHUT
nosiocy nipu 223 uum (Ig € = 4,4), a npyroro — nostocy nipu 236 um (Ig € = 4,3).
KakoBo ux crtpoenue?

14. ITpu HarpeBanuu 00pasia STUIUKIONEHTAANCHA (Ayaxe = 247HM, € = 3400) B
teuenu 0,5; 1,5; 2,5; 4 4 B criekTpe NOTJIONICHUS HAOMI01a€TCSl YMEHBIIICHHUE
MOJILHOTO KO3 dutirieHTa nornonieHus u cocrasisiet 2800, 2050, 1650, 1100
COOTBETCTBEHHO. Ompenennre Il KaXXI0ro MOMEHTa BPEMEHU CTENEHb
MPEBPAILECHUS STHILMKIONEHTAUEHA B €T0 JUMEP, €CIIU NOCIEAHUN TPO3pavueH NpH
247 M.

15. Kakne n3MeHeHus B 3JIEKTPOHHOM criekTpe noryonieHus akposienna CH,=CH—
CH=0 [Myaxc = 203 uM (g = 12000), Ayae = 345 HM (€ = 20)] caenyeT 0KUAATH IPU
pa30aBJIEHUU ATAHOJIOM, COJEPKAILUM CIIEAbl KUCIOThI?

16. ITponyckanuie BogHOTO pactBopa (hymapara Hatpus rpu A = 250 um u 25 °C
coctasisieT 19,2 % st 5-10-4 monw/n pacTBOpa B KIOBETE TOJIIMHOM 1 cM.
Bbluucnure onTUYecKyro MIOTHOCTh U MOJIIPHBIN KO3(Q(GUIUEHT MOTIOIIECHHUS.

17. Kak Oyzaet uzmensatbest Y d-criekTp noriomenus peHosia B BOJHOM pacTBOPE Mpu
W3MEHEHUH KUCIOTHOCTH CPEIbI OT CUILHOKHUCIION JI0 IIEJIOYHOMN?

18. s psiga IMHEHHBIX MOJUIUKIMYECKUX apOMATHUYECKUX YTIIEBOJIOPOI0B 00IIeh
dbopmynbl CoHpsnt3 (tme n = 14, 18, 22) B 31€KTPOHHBIX CHEKTPaX MOTJIOUICHUS
MMEIOTCS MaKkcuMyMbI niorsomenus mpu 380 um (€ ~ 7900 ), 480 um (¢ ~ 11000 ) u



580 uM (¢ ~ 12600 ). CooTHecuTe TaHHBIE CIIEKTPOB ¢ (HOPMYyIaMHU KHUCIIOT.

19. DnekTpoHHBIE CIIEKTPHI MOTJIOMIEHUS METUIIOBBIX A(UPOB OCH30MHOM U
(hEeHUITYKCYCHOM KUCIIOT UMetoT B nHTepBaje 220 — 350 HM UMEIOT OJMH MaKCUMYM:
npu 260 um (Ig € ~ 2,2) — criektp A u ipu 285 um (1g € ~ 3,1) — cnextp b. Kakomy
BEILIECTBY COOTBETCTBYET KaXK/bIi CIIEKTP?

20. Hns psga venpeaensHbix kucior CH3(CH=CH),COOH (raen=2, 3,4) B
ANIEKTPOHHBIX CIIEKTPAX MOTJIOIMIEHNUS UMEIOTCS MAaKCUMYMBbI IOTJIOMIEHUs pu 260
HM (€ ~ 6500), 310 5™ (€ ~ 9000) m 330 M (e ~ 11000). CooTHECHTE TaHHBIC
CIIEKTPOB CO CTPYKTYpPaMHU KHUCJIOT.

21. Kakue u3MeHeHUs B 3JIEKTPOHHOM CHEKTPE MOTIOMIEHUS [IUKIONIPOIIAaHOHA
CIEAYET OXKUIATH MOCIIE TUAPATALIIN?

22. DNEKTPOHHBIE CIIEKTPHI MOTJIONIeHNs OyTaaueHa-1,3 u rekcaguena-2,4 B odjactu
200-250 HM UMEIOT OAMH MakcUMyM : ipu 217 M (€ ~ 21000) — criektp A u npu
227 um (€ ~ 23000) — cnektp b. KakoMy BelecTBy MpUHAIICKHUT KaXKIbIA CIIEKTP?
23. B xakom pactBoputene, CCly mmun CH3CN, 6oJibiiie BEpOSITHOCTD
3aperucTpUpPOBaTh TOHKYIO KOJIEOATEIbHYIO CTPYKTYPY 3JEKTPOHHOTO MEPEX01a
pacTBOpeHHOro coequnenus? [louemy?

24. MOXHO 1 OTIIMYUTH METOJJAMH ONITHYECKON CIIEKTPOCKONINY BHYTPHU- U
MEKMOJIEKYJIIPHYIO BOJOPOAHYIO CBS3b? APryMEHTHPYHTE OTBET KOHKPETHBIMU
IPUMEPAMH.

25. Onpenennte KOHCTAHTY KETO-€HOJIBHOM TaAyTOMEPUH allETUIIALETOHA JJIs
pPacTBOPOB BEILIECTBA B F'€KCaHE, 3TAHOJIE U BOJIE, €CJIM B YKa3aHHOM 001acTH
MoJISIpHBIN K03 dunmenT nornonienus pased 11200, 9500 u 1900 cooTBeTCTBEHHO.
OOBsAcCHUTE, TOTYYEHHbIE PE3YIbTATHI.

CH3;COCH,COCH;3 < CH3C(OH)=CHCOCH;3

keto-hopma eHoJIbHas popma

Amaxkc 275 um (€ ~ 100)  Amaxc 270 M (¢ ~12000)

26. B anexTponHom criektpe noromeHus okucu mesutuina CH;COCH=C(CHs;), (B
rentane) B oomactu oT 200 ot 400 HM UMEIOTCA JIBE MOJIOCHI MOTJIOMIEHUS C
Makcumymamu npu A = 230 HM u A = 327 HM, 00yCIIOBIIEHHBIE COOTBETCTBEHHO
T—>1* U n—>7* nepexogamu. OObsICHUTE, KAKHE U3MEHEHUS TPOU30UIYT B CIIEKTPE
1ocJie 3aMeHbI renTaHa Ha 0oJiee MOJIIPHBIA PaCTBOPUTEIT.

27. Kakue xapakTepHble U3MEHEHUS MPOU30UIYT B AJIEKTPOHHOM CIIEKTPE
MOTJIOUICHMSI alleTOYKCYCHOTO 3(hrpa Mocie 3aMEeHbl PACTBOPUTEJIS: TEeKCaHa Ha
BONY?

28. Kakue nzmenenuns npou3onayt B Y d-ciekTpe HUKIONEHTaHOHA ITOCIIE €T0
00pabOTKH JTUTUHATFOMUHUUTUIPUIOM ?

29. Kakomy n3 HenpeAenbHbIX n30MepHbIX cmupToB CeHgO mpuHaanexuT
DJIEKTPOHHBIN CIIEKTP MOTJIOMICHHS ¢ MaKCuMyMoM Tipu 223 uwm (g = 14000 )?

1) CH=CCH(OH)CH,CH=CH, 2) CH=CCH(OH)CH=CHCH3;

3) CH=CCH=CH(OH)CHj3; 4) CH,=CHCH(OH)CH,C=CH

5) CH,=CHC(CH3)(OH)C=CH

AMP-cnekTpockonus



1. Kakue 13 npuBeIeHHBIX HIKE SEp HE 00J1a/1al0T MATHUTHBIMU CBOMCTBAMMU:

1) BC;2)¥F:3)C: 4) %P ;5) N ; 6) **0.

2. Yto Takoe XMMUYECKHUI CIABUT U KAKOBBI IPUUUHBI €0 MOSBICHMUS?

3. KakoMy n3 TpuxiopnponaHoB npuHaiexut ciekrp [IMP, conepxamui nsa
CUHIJIeTa?

4. Onpenenute cTpykTypy yriaeogopoaa CgHy, , cnektp [IMP kotoporo coctout u3
Tpex cunrieros npu 1,75, 1,85, 6,0 M.a1. ¢ oTHOIIEHUEM 1Tomiaaeit 3:3:1.

5. Coenunenue ¢ 6pyrro-hopmynoin C;HyON umeet B criektpe I[IMP Tpu cunriera
PaBHOM MHTEHCUBHOCTH. Y K&JKUTE KAKOBO BO3MOXHOE CTPOCHHUE COEAUHECHUS.

6. Cnoxusiit 3¢pup C4HgO,Cl, naet B cniektpe [IMP cnenyromue curHaisr (8, M.1T.):
1,25 (tpunnier); 4,35 (kBagpymier); 5,95 (CUHIIIET); COOTHOIIEHHE UHTEHCUBHOCTEMN
curHasioB 3:2:1. Ykaxure GopMyiy BemecTa.

7. Kaxoit Bug umeet ciektp [IMP azo00ucu3obyTuponuTpuia, CTpykTypHas Gopmyiia
kotoporo NC(CH3),CN=NC(CH3),CN?

8. YKaXUTe 4MCII0 U XapaKTep pe30HAHCHBIX CUTHAIIOB B criekTpe [IMP 2,2 .4-
TPUMETHIINCHTAHA.

9. CKOJIBKO CUTHAJIOB U ¢ KAKMM COOTHOIIIEHUEM UHTEHCUBHOCTEHN CONEPIKUT CIIEKTP
[IMP 4-meTunnentanoH-2-oma-4?

10. B cektpe IIMP cmecu ranoreanpoussoanbix C,H,Cly u C,H,Bry nmerotcst 1sa
OJIMHAKOBBIX 1I0 MHTEHCUBHOCTH CUHIJIETa. KaKOBBI BO3MOKHBIE CTPYKTYPBI
KOMIIOHEHTOB?

11. KakoBa ctpykrypa yraesogopona CsHy, B cnexkrpe IIMP kotoporo numeercs
OJIUH CUTHaJI?

12. CKOIBKO CHTHAJIOB U ¢ KAKAM COOTHOIIEHUEM HHTEHCUBHOCTEW COIEPKUT
cnextp [IMP 2-metunOyranona-3.

13. YkaxuTe 4uciI0 CUTHAJIOB, XapaKTep PacUIEIJIEHNs] CUTHAJIOB U UX
MHTEHCUBHOCTSH B criekTpe [IMP meTtuiioBoro a¢upa 2-MeTUIIponaHoBOl KUCIOTHI.
14. Coenunenue CsHi, conepxut B cnektpe [IMP enquncTBeHHbIN curnain npu 0,82
M.J1. OnpenenuTe CTPOCHUE BEIleCTRA.

15. IIpenckaxute xapaktep [IMP-cniekTpa 3TUI0BOTO CiMpTa ¢ J0OaBKaMu
KHUCJIOTHI.

16. Kakne xapakTepHbie pa3inuust MOKHO 0xkuaaTh B [IMP-criekTpe aiis
CIEAYIOIMNX COCAUHECHUN :

(CH3),CHCOOCHj3;, CH3COOCH(CHj3), 1 HCOOC(CHj3)3

17. CKOIBKO CUTHAJIOB U C KAKUM COOTHOIIEHUEM UHTEHCUBHOCTEN CONEPKUT
criektp [IMP 4-metunnenranon-2-ona-4: (CHs3),C(OH)CH,COCH3?

18. YraneBogopoay CgHyp coorBerctByeT criektp [IMP, coneprkaiinii ABa cUHIIETa
mpu 0 2,1 u 7,2 M.JI. C COOTHOIIIEHHEM UHTEHCUBHOCTEH 3:2. Y CTaHOBUTE CTPOCHUE
BEIIIECTBA.

19. Apomaruueckuii yriesogopoa CgHio umeer cnenyromuii criektp [IMP (5, m.1.) :
1,15 (rpunner); 2,8 (kBaapymier); 7,15 (yIIMpPEHHBIH CUHTIIET); COOTHOIIICHHE
WHTEHCUBHOCTEW CUTHAJIOB 3:2:5. YCTaHOBUTE CTPYKTYPY BEIIECTBA.

20. Coenunenue CsHj, conepxut B cnektpe [IMP enuncTtBeHHbIi curdan npu 0,82
M.1. OnpenenuTe CTPOCHUE BEIeCTRA.



21. Yem orinuarorcs criektpol [IMP anieToHUTpuUiIa U XJopaueToOHUTpuiIa?
Macc-cnekrpoMerpus

1. O0BsicHUTE, KaK MOKHO OINPEAEIUTh MOJIEKYJISIPHYIO MacCy XUMHUYECKOTO
COEJIMHEHHUS 10 €r0 MacC-CIEKTPY.

2. OOBACHUTE, MOYKET JIX Macc-cIIeKTpoMeTp oTinduth Houel C,Hs 1 CHO™ apyr ot
Apyra, €Ciii OH CIIOCOOEH aHAM3UPOBATh HOHBI KOTOPHIE OTINYAIOTCS 110 3HAYECHUAM
m/z Ha 1:50000.

3. 3BecTHO TpH M30Mepa ITUIUPUINHA!

B macc-crekTpe Kaxmoro u3 n30MepoB HAOMIOAAETCS TTMK C MACCOBBIM YHCIIOM 92.
JIaHHBIN MUK COOTBETCTBYET CIAEAYIOUIUM HOHAM:

VYKkaxute, B MacC-CIEKTPE KAaKOr0 U3 TPEX U30MEPOB ATUINUPHUANHA TTUK C
MacCOBBIM 4KciioM 92 OyAeT UMETh HAaMOOJIbIIYI0 HHTEHCUBHOCTH? [louemy?

4. Macc-criekTp nmpornaHoja uMeeT cieayronid ua m/z = 27(14), 28(11), 29(17),
31(100), 39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15), 60(10). Kakomy u3
M30MEPHBIX CIIUPTOB OH MpUHAMIEKUT? OOBSICHUTE MMyTH 00pa30BaHUSI OCHOBHBIX
OCKOJIOYHBIX HOHOB.

KomOuHUpOBaHHBIE 321a4H

1. Yto Takoe CTpyKTYpPHO-TPYHIIOBOM aHAIU3 U HA KAKUX TEOPETUUECKUX
MIPEICTABICHUSIX OH Oa3upyercs?

2. C IOMOUIBIO0 KAKOTO TUIA CIEKTPA MOKHO OJIHO3HAYHO MPUITHUCATH BEIIECTBY OJHY
U3 CTPYKTYpP MPUBOJUMBIX HUKE U30MEPOB.

CH,=CHCH=CHCH=CH,; u CH,=CH(CH,)4,C=CH

3. Ucnonp3oBaHue KakuX CIEKTPOB MOTJIONIEHUS (KOIe0aTebHbIX WU
AJIEKTPOHHBIX ) HanboJiee MPUEMIIEMO ISl pa3IMUEHUs CIAEAYIOINX Nap COeAMHEHUI:
a) xJI0pOEH301 ¥ N-OPOMTOJTYOJT;

0) n-stundenon u 2-peHuIITaHO?

4. C NOMOUIBIO0 KAKUX CIIEKTPOB MPOIIE PA3IMYUTh CIEIYIOUIUE COCTUHEHUS

a) CH3CH,C=CH, CH3C=CCHj3; u CgHsC=CCgHs.

0) CH3CH,CH,CH,CI, (CH3);CCH,CI, (CH3),CHCH,CI u (CH3)3CCI.

B) CH3;CH=CHCOCH; n CH,=CHCH,COCH3;

F) CH3CECCH(CH3)2 )41 CH3CH2CECCH2CH3

1) CH,=CHCH=CHCH=CH,; u CH,=CH(CH,),C=CH

e) CHEC(CH3)3, CH3CECCH2CH3 )51 CHECCH(CH3)2

x) CH3COOCH,CH3 u CH3CH,COOCH3;

MeToauvyeckue pPeKOMEHJAAUMHM 10 OPraHU3ANUN CAMOCTOSAITEJbHON PadoThI
CTYJACHTOB.

CamoctositenpbHass  pabora 1mo  auciuiiuHe  «Dusznueckue  METObI
HCCIICIOBAHUS TIPOBOJAMUTCS C IENbI0 YIIyOJeHUs] W 3aKpEIUICHUS MOJYyYCHHBIX B
XO0JI€ JIGKIIMOHHBIX 3aHSITUN 3HAHUW U NPUOOPETEHHWE HABLIKOB TOJIb30BAHUS
PEKOMEHI0BAaHHOW JINTEPATYPOl, HABBIKOB HAYYHOT'O UCCJICIOBAHHS.

1. PekoMeHaanuu 10 MCMOJIb30BAHUI0 MATEPUAJIOB padoueil NporpaMmael.

PabGouast mporpamMmma 3HaKOMHUT CTYACHTOB C TMPEAMETOM, IEJSIMHU, 3aJad4aMu
Kypca «Duzndeckue MEeToIbl UCCIEA0BAHUSY.
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B paboueil nporpamme mpuBENEHBI COAEpKAHME YUYEOHOH AMCLMILIMHBI,
TEMaTUYECKUM IJIaH, IUJIaHbl MPAKTUYECKMX 3aHATUM, YKa3aHa HeoO0Xxoaumas
JuTeparypa.

B Merogmdeckom paszmene B COOTBETCTBUM C Y4eOHOM mporpammoit cdop-
MYJIMPOBaHbl OCHOBHBIE BOIIPOCHI ITPAKTUYECKUX 3aHATUHM, HAYYHAss U METOANYECKAs
JaUTepaTypa, JaHbl 3aJaHus ISl KOHTPOJBHBIX pabOT M yKa3aHWs MO UX
BBITIOJIHEHHUIO.

2. PexomeHaanmu mo padore ¢ y4eOHOM 1 HAYYHOH JTUTEPATYPOH.

IIpr moAroTOBKE K MPAKTUYECKUM 3aHATHSAM CIEAYET MCIOJIB30BATh B OC-
HOBHOM YYEOHMKH U y4eOHBIE TOCOOMS U3 MPUBEAEHHOTO CIIUCKA JIUTEPATYPHI.
Crnenyer 4eTkO 3HATH OIPEACNICHHUS, NONOJHATH KAXKIbI TEOPETUYECKUN BOIIPOC
COOTBETCTBYIOIIMMH IIPUMEPAMU.

3. PekoMeHgauuyM mo moAroTOBKe K NMPAKTHYECKHM 3aHATHAM, KOHTPOJIbHBIM
padoTaM U IK3aMeHYy.

CamocTosiTeNbHOE UW3YYEHHE JUCUUIUIMHBI 11€J1ecCO00pa3HO HAuyWHATh, O3-
HaKOMUBIIKCH C MMPOTPAMMON AUCHUILIIMHBI U TPEOOBAHUSIMU K 3HAHUSAM U yME-HUSIM
M0 JJaHHOW NUCIUIUIMHE. [lamee MOXKHO MEpPEeXOaUTh K €ro MO3TAMHOMY H3Y4YEHHUIO,
MpuBJeKass JyIsi 3TOr0 MaTepuaiabl JIEKIMA U PEKOMEHJIOBAHHYIO Y4eOHYIO
JUTEPATYPY.

N3yuass pgucuuiuiuHy, HEOOXOJAMMO JOOUTHCS OBJIAJICHUSI €€ OCHOBAaMU U
HAay4YUTHCS MPUMEHSATH TEOPETUUYECKUE 3HAHUS ISl PEIICHUS MPaKTUUYECKUX 3ajad.
ConepxaHue HE3HAKOMBIX TEPMHHOB, BCTPETUBIIUXCA B IMPOLECCE OCBOEHUSA
y4eOHOTO MaTepualna, MOXHO BBISICHUTH MPU TTOMOIIM CIIPABOYHOM JTUTEPATYPhl WU
y IpEeno1aBaTersl.

Cnenyer 4eTKO 3HATh OINPENEICHUS, MPUHILIUIBI, TOMOJHITh KaXKIbIA Teope-
TUYECKUI BOIIPOC COOTBETCTBYIONIUMU MIPUMEPAMH U TPaPUKAMH.

Kpurepuu oieHK# BbINOJHEHHS CAMOCTOATEIbHOI PadOTHhI.

Oyenuganue noO20MOBKU K HNPAKMUYECKUM 3AHAMUSAM TPOBOJUTCA TIO
KpUTEPUSIM:

e 3HaHHUE TEPMUHOJIOTHU (PU3NYECKUX METOJIOB;

[ToaHOTa M KaueCTBO BBIMOJHEHHBIX 3aJIaHUM;

[IpaBunbHOCTH OPOPMIICHUS PE3yIBTATOB PEIICHUS CTIEKTPAIBbHBIX 3a/1a4;
Teopernyeckoe 000CHOBaHUE TIOIYUYEHHOTO PE3YJIbTATA,

OtcyTcTBHE (PaKTUYECKUX OITUOOK, CBSI3aHHBIX C TOHUMAHUEM TEMBI.
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[Tpunoxenue 2

§

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJEPALIN

dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHbBIX HAYK

P®OH/J ONEHOYHbLIX CPEACTB

o JucuMIvinge «Pusnveckne MeToAbl HCCIEA0BAHU»
Hanpagaenue noarorosku 05.04.01 ®@ynaamMeHTaJbHasi U NPUKJIATHAS XUMHSA

crienuanu3anus «MeauImHCcKas XUMUsDH)
®opma NOATOTOBKH OYHAA

BnagusocTok
2016
12



l. ITACIIOPT ®OHJA OHEHOYHBIX CPEACTB
o JMcuMIvInHe «DUu3uvecKkre MeToAbl HCCIEA0BAHU»

Kon u popmyuposka

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIIeTEeHIIHH
" YCTPOWCTBO MPUOOPOB U MpEIHA3HAYECHHE
Inacr OTJICJIBHBIX Y3JI0B COBPEMEHHOM alaparypsl;
"  METOJIMKH MPOBEIECHHS U3MEPHTEIHHOTO
SKCIIEPMMEHTA Ha COBPEMEHHOM amnmaparype
"  OCYIIECTBUTH BHIOOP COOTBETCTBYIOIIETO
(pU3UKO-XMMHYIECKOTO METO/[a MCCIIEIOBAHMS B
Biiazienne HaBbIKaMu 3aBHCHMOCTH OT CTPYKTYPBI BEIIECTBA U
MCTIONH30BAHHS Vateer IIOCTABICHHOM 3a/1a4H;
COBPEMEHHOIH " [I0JIb30BATHCS CIPABOYHBIMU JAHHBIMH U
armapaTypbl pu 0a3amu JaHHBIX, BKJIFOYas 0a3bl JaHHBIX B
[POBEJICHUN HAYIHBIX cetu IHTEpHET, I aHAIN3A U
uccnenosanmii (IK-2) MHTEPIPETAIUH CIIEKTPATbHbBIX JAHHBIX
"  [peiacTaBIeHUEM 00 YCTPOMCTBE U MPUHIIUIIAX
paboTeI TPHOOPOB I (HU3HKO-XUMHUIECKOTO
Braaneer aHaM34,
" OCHOBaMH U crloco0aMu MOJTOTOBKU
aHAJIM3UPYEMOTO 00pasia JUisk KaKI0ro
MeTo1a
"  OCHOBHBIE COBPEMEHHbIE KOMITBIOTEPHBIE
BrageHue TEXHOJIOTUH, CIIOCOOBI U CPEIICTBA MOJIYYEHHUS,
COBPEMEHHBIMHU 3Haer XpaHeHus, nepepaboTku nHpopMaluy,
KOMITBIOTEPHBIMH "  OCHOBHBIE TIPUHIHIIBI PAOOTHI C
TEXHOJIOTHSMH TIPU KOMIIBIOTECPOM.
IUIAHUPOBAHUI " JCIOJIB30BATh METOJIBI, CIIOCOOBI U CPEICTBA
HCCIIeTOBAHMUIA, TIOJTyYCHUSI, XpAHEHU S, TIepepaboTKu
HOJTyYEHUH U Vmeer uH(pOpMaIHY;
00paboTke * paboTaTh C KOMIBIOTEPOM, KaK CPEICTBOM
PE3yJIbTATOB HAYYHBIX yIpasJieHus HHPOPMAIHEH.
JKCTIEPUMEHTOB, cOOpe, "  COBPEMEHHBIMU KOMIILIOTEPHBIMH
0bpaboTKe, XpaHerHH, TEXHOJIOTHSIMH TIPH TTAHUPOBAHUH
HPECTABICHAN 1 UCCIIEI0OBAHMHI, TOJYYEHUH U 006paboTKe
nepesiaue HayaHOH Braneer pe3yIbTaTOB HayYHBIX SKCIIEPUMEHTOB, cOope,
uropmartun (ITK-7) 00paboTKe, XpaHEHHH, TIPEICTABICHUY 1
riepejiaue HayIHON nH(GOpManuu

K OueHouYHbIE CPENCTBA -
OHTpPOJIUPYEMBIE
Ne POHIPY Kozp! u 3Tamnsl popmupoBaHus HaHMCHOBaHHC
/1 pasjeibl / TeMel KOMIIETEHIIUI s
JACIIATUTHHEL TEKYIIUH MIPOMEKYTOUHAS
KOHTPOJITb aTTecTanus
PA3/IEJI 1. Bnanenue 3Haer: [IpoBepka Bompocsr k
1. |Beenenue. OG30p COBPEMEHHBIMU | OCHOBHBIE TOTOBHOCTHU K |9K3aMeHy NelNe
(U3NIECKUX METOJIOB | KOMITBIOTEPHBIM | COBPEMEHHEBIE npakTudeckom |1, 2
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UCCIIeIOBaHUS. u KOMITBIOTEpHBIC |y 3aHsATHIO Nel.
Merton sipepHOTro TEXHOJIOTUSIMU | TEXHOJIOTHH, CobecenoBanu
MarHUTHOTO npu CIOCOOBI U e (YO-1).
pe3oHaHca IUTAHUPOBAHUM | CPEICTBA
Tema 1. O630p UCCJICIOBAHUM, |MOTyYeHUs,
BaKHEHIINX MOJIyYEHUU U | XpaHEHHS,
¢bu3MeTon0B obpaboTke nepepadoTKu
UCCIIeTOBaHUS pe3yJbTaTOB uHpopmanuy,;
HAyYHBIX OCHOBHBIC
OKCIEPUMEH- | IPUHLIHUIIBI
TOB, cOope, paboTsI ¢
00paboTke, KOMITBIOTEPOM.
XpaHEeHUHU
P ’ YmMmeer:
MIpe/ICTaBICHUH
UCIIOJIb30BATh
U Tiepenave
N METOMBI, [IpoBepka
HAy4YHOM
CHOCOOBI U TOTOBHOCTHU K
uH(popManuu
(IIK-7) CpeacTBa 3ansTuio Nel ¢
MOJIy4eHUs MOMOIIbIO
X a}}II:HI/Ifl ’ (i)OHIII:I Bompoca: k
p ’ sk3ameHy NelNe
nepepadboTku TECTOBBIX 34
uHpOopManuy,; 3amanuit (IIP - | ™
paborartsb ¢ 1).
kommbioTepoM, | CoOecenoBanu
kak cpeactBom | e (YO-1).
yIIPaBICHUS
nH(popMaIuen.
Bnapneer:
COBPEMEHHBIMH
KOMITBIOTEPHBIMHU
TEXHOJOTHSIMHU
[IpoBepka
pu
BJIQJICHUS
TJIAaHUPOBAHUH
. MIPEICTABICHHS
WCCIIEIOBAHHIA,
MH O CBSI3H
MOJIYY€HUU U
MEXTY
o0paboTke Bormpocst K
¢buzmeTogamu
pe3yJIbTaToOB . |3k3ameny  NeNe
U CTPYKTypOW
HAyYHBIX 3-6
BEIIIECTB c
IKCIIEPUMEHTOB,
MTOMOIIIBIO
coope,
TECTOBOI'O
o0OpaboTke,
koHTpoias (I1P-
XpaHEHUH, 1)
MIPEJICTAaBICHUH U |
nepeaaye
Hay4HOU
uHpopMaIu
PA3/IEJI 1. Bnanenue 3Haer: [IpoBepka Bompocsr k
Benenue. O630p HABBIKAMU YCTPOMCTBO TOTOBHOCTU K |3K3aMeHy NoNe
(hU3UIECKUX METOJIOB | MICTIOJIb30BaHUS | TPUOOPOB U npaktuueckum |8, 11, 13-16, 19,
HUCCIEI0OBAHUA. COBPEMEHHOI  |MpegHa3HAYEHUE |3aHSATUSM 21, 22, 27-29,
MeTon siiepHOTro amnmaparypbl OTJIEBHBIX y3710B | NeNe2, 4.5 34, 37, 38, 40,
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MarHMTHOTO
pe3oHaHca

Tewma 2. SAnepHblii
MarHUTHBIN
pe30HaHC.
Teopetnyeckue
OCHOBBI.
OcobenHocTH
skcnepuMenTa SAMP.
Tema 3. SAnepubliii
MarduTHBIN
pEe30HaHC.
Crniektpockonus
SIMP na sigpax 1H,
13C.

Paznen II. Macc-
CHEKTPOMETPHS U
XpomaTo-macc-
CHEKTPOMETPHUSI
BBICOKOT'O
paspenieHusl.

Tema 1. Beeneunue.
00630p BaKHEHIINX
Pa3HOBUIHOCTEM
HCIIOIL30BaHUS
METoJ1a Macc-
CIIEKTPOMETPHH.
Teopus metona.
Tema 2. O6paboTka u
aHaJIWu3 Macc-
CHeKTpa.

Pazpgen III. Metoanl
ONTHYECKOM
CHEKTPOCKOIHUHU.
Tema 1.
WnudpakpacHas
CHEKTPOCKOIHS.
Tema 2.
DneKTpoHHas
CHEKTPOCKOIHS.

npu
MIPOBEICHUHT
Hay4HbBIX
HUCCIEeN0BaHUN
(TIK-2)

COBPEMEHHOM
anmnaparypsl;
METOJUKHU
MPOBEACHUS
HU3MCPUTCIIBHO-TO
JKCIEPUMEHTA Ha
COBPEMEHHOM
anmnaparype

(VO-1).

43, 47, 48

YmMmeer:
OCYIIECTBUTH
BBIOOp
COOTBETCTBYIOIIIE
ro pu3uKo-
XHMHUYECKOr0
MeTozaa
HCCIIEI0BaHUs B
3aBUCHMOCTH OT
CTPYKTYpBI
BCIIECTBA U
IOCTaBJICHHOM
3aJ1a4u;
M0JIb30BATHCS
CIIPaBOYHBIMU
JaHHBIMH U
0azaMM JaHHBIX,
BKJIFOYas 0a3bl
IaHHBIX B CETH
Hurepuer, mis
aHanu3a u
HMHTEPIpETAINH
CHEKTPaTbHBIX
JaHHBIX

I'pynnoson
pa30op 3aaay.
(YO-4).

Bomnpocsr k
sk3ameHy NelNe
12, 17, 18, 24-
26, 31-33, 41,
45, 49

Bnapneer:
Mpe/ICTaBICHUEM
00 ycTpolicTBe 1
MIPUHIIUITAX
paboTsl
npubOpoB 1ist
¢uzuko-
XUMHYECKOTO
aHalu3a;
OCHOBaMH U
criocobamu
MTOJITOTOBKH
aHAIIM3UPYEMOTO
oOpasma s
Ka)KJJ0TO MeTOo/1a

Brmmonnenue
KOHTPOJIBHOU
paboThI HA
3aHATUIX 3,06
(TTP-2).
CobecenoBanu
e (YO-1).

Bomnpocsr k
sk3ameHy NeNe7,
9, 10, 20, 23, 30,
35, 36, 39, 42,
44, 46
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Pasznen V.
KommekcHoe
3. HCITOJIb30BaHHE
(U3UKO-XMMHYECKHIX
METOIOB aHaJIn3a.

Bnanenue
HaBBbIKAMH
HCIIOIL30BaHUS
COBPEMEHHOM
arnrmapaTypbl
npu
MIPOBECHUU
HAYYHBIX
HCCIIEOBAHUM

(TK-2)

3Haert:
OCHOBHBIE [IpoBepka
METOIbI TOTOBHOCTU K |Bompocs! k
perucTpalv U |IpakTHYECKUM |dk3ameHy NeNo
o0paboTku 3aHITHIM 3,12,17, 18, 32,
pe3yabTaToOB NeNe7, 8 (YO- |34-37, 45, 46, 49
XUMHYECKHX 1).
JKCIIEPUMEHTOB
YmMmeer:
pErucTpUpoOBaTh
AHHBIE I'pynnosoi

QI/IMI/I‘ICCKI/IX pall)sygop 3aaa4d BOHPOCH K

. " |3kx3ameny NeNe
OKCIIEPHMEHTOB; | (Y(-4), 3,12, 17, 18, 32,
o0pabaThIBaTh 34-37, 45, 46, 49
PE3YIIbTATHI
XUMHYECKHX
IKCIIEPUMEHTOB.

Brinosninenue
Bnaneer: KOHTPOJIbHOU
METOJIaMU paboThI HA Bonpocht k
perucTpalyu U |3aHATuu 9 sxsamery NeNo
06paboTKH (TTP-2). ) 3,12, 17, 18, 32,
pe3yJIbTaToB Hrorossiii 34-37, 45, 46, 49
XUMHUYECKHUX tect (ITP-1).
skcnepuMmeHToB. |ColecenoBaHu
e (VO-1).

Ixaya oueHuBaHUs YPOBHSA C)OPMUPOBAHHOCTH KOMIIETECHIIM A
0 AMCHUIUINHE «DU3nYecKUe MeTOAbI UCCIEA0BAHU

Kon u Iranbl GopMHUPOBAHUA KpHUTepuu NnoKa3aTeJn 0anbl
dopmynu- KOMIIeTEeHUHH
poOBKa
KOMIIeTeHIUH
Bnanenue 3HAHHUE OCHOBHBIX Cr1ocoOHOCTB TIPEACTaBUTh 51-70
HaBBIKAMU cBezieHuH 00 HIPUHIUIHAANBHYIO CXEMY H
HCTIOJIb30BaHUS YCTpOHCTBE MOSCHUTH MIPeIHAa3HAYCHNE
N IIpunnunuansHOE
COBPEMEHHOU . npubOpoB U OCHOBHBIX y3JIOB
YCTPOHCTBO MPUOOPOB U o
ammaparypsl npeaHa3HavYe-HIH COBPEMEHHOM amaparypsl;
3HaeT IIpeiHa3HaYeHUE
pu OTZAENBHBIX y3JI0B Cnoco6HOCTh IPUMEHS T
(mopo- | OTHENBHBIX Y3JI0B .
MPOBEICHUH . 9 COBpPEMEHHON METOIMKH (PU3UKO-
TOBBI | COBpPEMEHHOM
HayY4HBIX anmnapaTypsl; XMMHYECKOTO HCCIIEJOBAHHS
. ypo- anmnaparypsl.
UCCIeI0BaHUI 3HaHUE OCHOBHBIX Ha COBPEMEHHBIX MTpHOopax.
BEHb) MeToauky MpoBeACHUs
(TIK-2) METOIUK
HU3MEPUTENBHOTO
MIPOBEACHUS
9KCIIEpUMEHTA Ha
. HM3MEPHUTENBEHO-TO
COBpPEMEHHOM ammaparype.
9KCIIEpUMEHTA Ha
COBpPEMEHHOM
ammaparype.
ymeer OcymiecTBUTH BEIOOP Ymenne nogobpate | CiocoOHOCTH BEIOMPATH U 71-85
(po- COOTBETCTBYIOIIETO COOTBETCTBYIO-IIHH | HUCIONB30BaTh
JBUHYT | (M3MKO-XHMHUYECKOTO ¢dusmKo- OIIpeeIeHHbIA (PU3MKO-
bIi1) METOJIa UCCJIeIOBaHUS B XAMHAYECKUHA METOJT | XUMHUYECKUH METOI
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3aBHCUMOCTH OT
CTPYKTYpPBI BELLIECTBA U
MOCTaBJICHHOM 3a1a4H.
TTons30BaThCs
CIPaBOYHBIMH JAaHHBIMH U
0azaMu JaHHBIX, BKIIIOYast
0asbl JaHHBIX B CETH
WHreprer, anis aHanusa u
HHTEPIpETAINN
CHEKTPAJIbHBIX JAHHBIX

HCCIICIOBAaHMS B
3aBUCUMOCTH OT
CTPYKTYpBI
BEIIleCTBA U
MOCTaBJICHHOMN
3aJ1a49H;

YMmenune
MOJIE30BaThCS
CIPaBOYHBIMU
JAHHBEIMU U 0a3aMu
JIAaHHBIX, BKIIOYas
0a3bl JaHHBIX B
cetu MHrepHer,
IUIS aHAIIK3a U

HCCIICIOBAHUS B
3aBHCHUMOCTH OT CTPYKTYPBI
BEIIECTBA U IOCTABJIEHHOMN
3a7a4H;

CII0COOHOCTH MCITO/IH30BATh
B PELICHUU CTPYKTYPHBIX
3a71a4 BECh 00bEM
CIPaBOYHbBIX JaHHBIX, &
TaK)ke 0a3 JaHHBIX, B TOM
yucie u cetu MIHTepHeT.

HHTEPIIPETALUH
CTIEKTPAJIbHBIX
JAHHBIX.
Bnanenne nmomaeiM | CocoOHOCTH BIaJETh 86-100
TIPEACTaBICHU-EM TIOJTHBIM TIPEJCTABICHUEM
00 ycTpoiicTBe U 00 yCTpOMCTBE U MPHHIMIIAX
MIPUHIUIAX paboThl | paboTHI MPHOOPOB IS
IpUOOPOB /IS (U3HKO-XHMUYECKOTO
¢busmKo- aHaM3a; CriocoOHOCTh
[oNnHBIM pEACTABICHUEM | XUMHUYECKOTO UCIIOJIb30BaTh
00 yCTpoiicTBe 1 aHau3a, pa3HooOpa3HbIe CIIOCOObI
MIPUHLIUTAX PabOTHI BIIAJICHUE NpoOONOATOTOBKY TIPH
Brazice pubOPOB A1 PU3UKO- PazHOOOpPa3HBI-MH UCII0JIb30BaHUH PAa3IUYHBIX
T XMMHMYECKOTO aHAJN3A. criocobamu (pU3UIECKUX METOJIOB
(BbICOK OCHOBaMH U cIloco6aMu IPOOOIIOATrO-TOBKH | HCCIIEIOBAHMUS; Cnoc?6HOCTL
if) MIOJTOTOBKH JUTSL OCHOBHBIX HCIIONB30BaTh JII000H 13
AHAITM3MPYEMOTO0 o0pasna | M3y4aeMbIX OCHOBHbIX (PH3UIECKUX
JUTSL KaXKI0TO METO/a. ¢busHUecKuX METO/IOB aHaJIHM3a Ha
METO/IOB COBPEMEHHOM
HCCIICIOBAHMS, 000pyI0BaHUH IS
BJIafICHUC peLIeHus CTPYKTYpHO-
HaBbIKAMU AQHAIIMTHYECKUX 3a/1a4.
MPaKTUYECKOU
paboThl Ha
COBPEMEHHOM
000pyIOBaHUH.
Bianenne 3HaHWe OCHOBHBIX CIOCOOHOCTH 51-70
COBPEMEHHBIMHU OCHOBHBIE COBPEMEHHBIE METOJIOB, CIIOCOOOB | OXapaKTepH30BaTh
KOMIIBIOTEPHBIM | KOMITBIOTEPHBIE U CPEJICTB OCHOBHBIE METO/IBI, CITOCOOBI
" (opor TEXHOJIOTHH, CIIOCOOBI 1 TIOJTyYCeHHS, 1 CPEJCTBA MOIYYEHHS,
TEXHONOTHAMA | Cpe/ICTBA TOJTyYeHUS, XpaHeHHUs, XpaHeHUs, IepepadoTKH
npu ypo- XpaHeHus, mepepadboTKH nepepadoTKu uHbopmanum;
TUIAHUPOBAHUHU Berp) uHhopMaIum; uHbopMaIum; OCHOBHBbIE MTPHUHIIUIIBI
UCCIIe/IOBaHuU, OCHOBHBbIE MPUHIINTIBI OCHOBHBIX paboThI C KOMITBIOTEPOM.
MOJIyYEHUU U paboTHI ¢ KOMITBIOTEPOM. HPUHITAIIOB paboTHI
o0OpaboTke C KOMITBIOTEPOM
pe3yJIbTaTOB WCIIOJIb30BaTh METO/IBI, YMmenue CrocoOHOCTh 71-85
Hay4YHBIX CIIOCOOBI U CpeJICTBa HCIIOIb30BaTh paboTarh ¢ KOMITBIOTEPOM,
JKCIIEPUMEHTOB, TIOJTY4CHHSI, XPaHEHUS, METO/IBI, CIIOCOOBI M | KaK CPEICTBOM YIPaBICHUS
coope, ymeer nepepaboTkn cpexacTBa nHpopMmanuei
oOpaboTtke, SE; ?HB HHpOPMAIINH; MTOJTyYCHHUS,
XpaHEHHH, 1) paboTaTh C KOMITBIOTEPOM, | XpaHEHUs,
NPE/ICTaBICHUH KaK CPEe/ICTBOM nepepaboTku
U nepejiaie yIpaBICHUS nHpopmanuu
Hay4yHOU nHpopManuei.
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nHdopmanuu
(TIK-7)

Bnane-
eT
(BBICO-
KHif)

COBPEMEHHBIMH
KOMITBIOTEPHBIMHU
TEXHOJIOTUSIMU TIPH
IUIAHUPOBAHUU
HCCJICIOBAaHUH,
MOJTydeHUH 1 00paboTke
Pe3yNbTaTOB HAYYHBIX
9KCIICPUMEHTOB, cOOpe,
00paboTKe, XpaHCHHH,
MPEICTaBICHUH U
nepeaue HayqHOU
nHdopmannu

Bnanenue
COBPEMCHHBIMU
KOMIBIOTEPHBIMH
TEXHOJIOTUSIMH TIPH
IUTAHUPOBAHUH
HCCJICIOBAaHUH,
TTONTyICHUN 1
obpaboTke
pe3yIbTaToB
HAYYHBIX
9KCIICPUMCHTOB,
cbope, 00paboTKe,
XpaHCHUH,
MPEICTABICHUN U
nepesade HayuHOU
nHpOpMAaNNH,

Ycnemnoe u
CHCTEMaTHYECKOE BiIaZicHUE
HaBBIKaMH pabOTHI €
KOMIBIOTEPOM, KaK
CPEICTBOM YIIPaBJICHUS
nHpopMannei

86-100

Kpurepuu oueHky 3HaHMH YMEHUH U HABBIKOB NPH TEKYILIEH PoBepKe

l. OuneHka yCTHBIX OTBETOB:
OrMmerka "Otanuuo"

1. J1aH MOJIHBINM U IPABUWJIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPUM.

2. Marepuai oHAT U U3y4EH.

3. Marepuan HU3JI0)KEH B ONPEAECICHHOW JIOTMYECKOM IOCIEN0BATEIIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM.

4, OTBET CaMOCTOSITEIIBHBIM.

HCCBA3HO.

YTOUHAIOIINX BOIIPOCOB, MAaTCPpHAJl U3JIOKECH HCCBA3HO.

Ot1merka "Xopomo"
1, 2, 3, 4 — ananornudo orMeTke "O1inyHo".

S. JomymieHsl 2-3 HeCyleCTBEHHbIE OIIMOKH, UCIIPABIEHHBIE 110 TPEOOBAHUIO
npenojaBaresis, Ha0ro1anach "mepoxoBaTocTh'" B U3JI0KEHUN MaTepuaa.
OrmeTka "'Y10BJIETBOPUTEIBHO"

1. VY4eOHbIl MaTepuai, B OCHOBHOM, U3JI0KEH TMOJIHO, HO TIPU 3TOM JOMYIICHBI
1-2 cymiecTBeHHBIE OMTMOKY (HAIpUMeEp, HEYMEHUE TPUMEHSTh 3aKOHBI U TEOPUH K
O0OBSICHEHUIO HOBBIX (JAaKTOB).
2. OTBET HEMOJHBIN, XOTSA M COOTBETCTBYET TpeOyeMol TriyOWHE, MOCTPOCH

Otmertka "HeynoBiieTBOpuTeIbHO"
1. Hesnanue niam HenoHnmaHue OOJbIeH WM HanboJiee CyIIECTBEHHOM YacTH
y4eOHOro MarepHana.
2.  JlomymieHbl CYyIIECTBEHHBIC OIIMOKH, KOTOPHIE HE HCIPABIAIOTCS IOCIE

Il. Ounenka yMeHus pelIaTh CUTYallHOHHbIE 32/1a4H:
Ormerka "Otian4yno"

Ecnu Heo6xoaumo, pereHne nponu3BeIeHO HECKOILKUMHE CTIOCO0aMHu.

1. B peuienuu u 00bsICHEHUN HET OLIMOOK.

2. XoJ pelieHus: paluoHaIbHBbII.

3.

4, JlotyIiieHbI OIMMOKU IO HEBHUMATEIHHOCTU (OTOBOPKH, OTTUCKH).
Otmerka "Xopomo"

1. Cy1iecTBEHHBIX OMIMOOK HET.
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2. Jlonyiiensl 1-2 HeCyIIEeCTBEHHbBIC OIIMOKN WM HEMOJHOE O0BICHEHUE, WU
HCIIOJIb30BaHue 1 crioco0a Mpu 3aIaHHBIX HECKOJIBKHUX.
OTmeTka "'Y10BJIETBOPUTEIBHO"

1. Jlonymieno He Oojiee OJHOM CYIIECTBEHHOW OIIMOKH, 3alUCH HEIMOJIHBI,
HETOYHOCTH.
2. Pelienuie BBINOJIHEHO € OIMOKAMU B MAaTEMaTUYECKUX pacueTax.

Otmerka "HeynoBieTBopuTeabHO"

1.  Pemienue ocymiecTBICHO TOIBKO C IOMOIIBIO MTPEMOaBaTENS.
2.  JlomymieHbl CYIIIECTBEHHBIE ONTUOKH.
3 Pemenne n 00bsICHEHHE TOCTPOCHBI HE BEPHO.

I1l. Ouenka nucbMeHHBIX padoT:
Kputepun te ke. M3 OLIEHOK 3a KaXXJIbIii BOIPOC BBIBOJAUTCS CPEAHSS UTOTOBas
OIICHKA 3a MMMCbMEHHYIO PadoTy.

IlepevyeHb OLIEHOYHBIX CPEICTB

IIpuMepHbIi nepevyeHb OeHOYHBIX cpencts (OC)
|. YceTubliii onmpoc
1. Co0ecemoBanne (YO-1) (CpencTtBo KOHTpOJIA, OPraHU30BaHHOE Kak
cCrielMalibHasi Oeceqa MpenojaBaTesisi ¢ O0ydYarolMMCS Ha TEMbI, CBA3aHHBIE C
M3y4yaeMoOW JUCHUIUIMHOW, M PAcCUYMTAHHOE Ha BBIICHEHHWE OObeMa 3HaHUU
oOy4aromnierocs 1o omnpeeIeHHOMY pasjiely, TeMe, npobieMe u T.1.) - Bompocsl
o TeMam/paszesiaM JUCIUTIIUHBIL.
2. I'pynmoBast muckyccus (YO-4) (I'pymmoBasi TUCKYyCCHsI — PaCCMOTPEHHE, aHAJIH3
pPa3NMYHBIX MO3ULUH, TOYEK 3PEHUS] YYEHBIX HA COJEP/KAHWE TOW WIM WHOU
Mpo0JIeMbl, KOHIIEMIMK BbIOOpA MyTel MPaKTUYECKOW peayii3alliy CTOSAIIUX Iepel
oOydJarolMMucs 3aaad.) - Tema, BONPOCHl JJIsi OOCYXACHHS. 3agaHus s
MOATOTOBKH.
3. 3auer (CpencTBO MPOMEXKYTOUHOTO KOHTposisi) — Bompocsl k 3K3ameny,
00pa3Iiel OUJIETOB.

KOMINVIEKCBI OHEHOYHBIX CPEJACTB
JIJIA TEKYIIEN ATTECTALIUU

Bonpocs 17151 codece10BaHMsI M T€MbI JJIs1 TUCKYCCH M
o JUCHUIUINHE «PU3NUECKUe METOIBI UCCIICJOBAHUS)

Pasznea 1. Beenenne. O630p pusnueckux MeTo0B ucciaenoBanns. Meron
SIIEPHOT0 MATHUTHOT'O Pe30HaHCA.
Tema 1. BBenenue. O030p Ba:xkHeilmux pu3sMeTo10B UCCICT0BAHUS
1.  Ha uem ocHosamwi 6ce puzuko-xumuyeckue memoowvl UCCIe008aAHUS.
sewecmea?
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2.  SlnepHslit raMMa-pe30HaHC.
Kaxue napamempul 6ewyecmea modicHo ucciedo8ams ¢ NOMOWbIO MOS0
memooa?

3. PeHTreHo-CTpyKTypHBIM aHAIH3.
Kaxue napamempul 6ewyecmea modicHo ucciedo8ams ¢ NOMOWbIO MOS0
memooa?

4. MeToapl ONTHYECKON CIIEKTPOCKONH (JIEKTPOHHAs, KojeOaTenpHasl,
KOMOWHAITMOHHOTO PACCESTHHUS ).
Kakue napamempul 6ewgecmea ModcHO uccie0o8anv ¢ NOMOUSBLIO IMUX
Memooos?

5. MuUKpOBOJHOBAS CIIEKTPOCKOMHSI.
Kaxue napamempul 6ewyecmea modicHo ucciedo8ams ¢ NOMOWbIO MOS0
memooa?

6. Macc-cnekTpoMeTpHus.
Kaxue napamempul 6ewgecmea mMoxicHO ucciedo8ams ¢ NOMOWbIO MOS0
memooa?

7. CHexTpoCKOIus siIEpHOTO MAarHUTHOTO PE30HAHCA.
Kaxue napamempul éewyecmea modicHo ucciedosams ¢ NOMOWBIO IMO20
memooa?

8. CmexTpocKomust 3JEKTPOHHOTO MMTApaMarHUTHOTO PE30HAHCA.
Kakue napamempul sewyecmea MoxcHo ucciedo8ams ¢ NOMOWbIO IMO20
memooa?

Tema 2. SinepHbliit MATHUTHBIN pe3oHaHC. TeopeTH4yecKue OCHOBBI.
Oco0ennoctu 3kcniepumenta SIMP.
1. OcnoBsl Teopun AMP-cniekTpockonumu.
B uem cymo s10eprno2o macHumm1ozo pe3onanca?

2. CnuHOBOE COCTOSIHHE SJIE€pP, MOBEICHNE MATHUTHOTO MOMEHTA BO BHEIIIHEM
MarHuTHOM TIOJI€.

Kaxue cnunosvie cocmosinus si0ep 6am uzgecmmul?

Ymo npoucxooum c s0pamu, 061a0arouumMy MaZHUMHBIM MOMEHMOM 60
BHeWHeM MACHUMHOM noue?

3. MarnuTtHsle cBoicTBa saep. DddexT 3eemana.
B uem cocmoum aghghexm 3eemana?

4. VYpaBHeHue pe3oHaHca. PezoHaHC B MakpockonuyeckoM oobeme. Ciiyydait
HETIOMAaICHHs B PE30HAHC.
Kaxk npoxommenmuposamo ypasneHue pe3oHaAHCa U 8 KaKoM ciydae
npoOUCX00um HenonadeHue 8 pe3oHaHc?

5. Cutyanus HECKOJIbKHX MAarHUTHBIX MOMEHTOB. CIIMHOBOE 3X0. YpaBHEHUE
bioxa.
B uem 3axnrouaemces sgpgpexm cnurnosozco sxa?
Ymo onucwvieaem ypasuenue brnoxa?
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6. Cunextp. [IpononsHas penakcanus. [lonepeunas penakcanus. Bpems

penakcauuu. MexaHu3Mbl peslakcaiuu.
Kaxue 6uowi cnun-pewemounoii peraxcayuu 6vi 3Haeme?

7. CkanspHoe B3aumojielicTBue. MIHBapHaHTHOCTb MYJIbTUILIETHOCTH.
B uem cocmoum uneapuanmnocmo MynbmuniemHocmu?

8. HomenknaTtypa criiHOBBIX cucteM. JIByxcruHOBBIE cucTeMbl AB 1 AX.
Kaxue napamempuol cnekmpa yuumsigaromes npu onpeoeneHuu CnuHogou
cucmembl?

9. CkamspHOE B3aMMOJICHCTBHE C KBAIPYITOJIBHBIMU SPAMHU.

B uem 3axntouaemcs xeadpynonvusiii 2¢hghexm u 6 KaKux Cay4asnx oM UCNnob-
3yemcs?

10. SAnepusiit addext OBepxaysepa.

Ymo maxoe A0 u 6 kakux cyuasx o ucnoavzyemcs?

Tema 3. SlnepHbliik MarHuTHbId pe3oHaHc. Cnekrpockonusi SIMP Ha
sapax ‘H, *C.

1. Cootnomenue curHan/myMm. Onepanun ¢ CCU. Anonmsauus. JIuneliHoe
npenckazanue. J[onoaHeHne HyJIsIMHA.
Kaxue napamempui obpabomxku cnekmpog naubonee 8axcrvi?

2.  Metononorus o00pabOTKU CIIEKTpA.
B uem cocmoum nocnredosamenvrnocms oeticmsuii no oopabomke cnekmpa?

3. Ilonsitue 00 OCHOBHBIX MapaMeTpax: XUMHUYECKUW CIBUT, EIUHUIIBI
U3MEPEHUS XUM. CABUIOB, KOHCTAHTHl CHHUH-CIIMHOBOTO B3aUMOCHCTBUS
(KCCB).

Kaxue napamempuor cnekmpa AAMP 6v1 3uaeme?

4. MNHTEHCUBHOCTH CUTHAJIOB.
KaKle ungbopmauuio Hecem UHMEHCUBHOCMb CUCHAIO8?

5. BnyTrpeHHHE U BHEIIHHE CTaHAAPTHI.
UYmo ucnonv3yemcsi 6 kauecmee 6HYMpPeHHUX U HeUHUX cmanoapmos 8 AMP?

6. Cnextp. Undopmarus, conepxarniascs B aiinax, MoTydeHHBIX Ha
npubdopax pupmer Bruker.
7. Slgpa 'H. Cumymsimus. DKCIEpHMEHTAIBHBIE METOIBI CIIEKTPOCKOITHI
'H-SIMP.
Kakue ocobennocmu sxcnepumenmanvholx memooos cnekmpockonuu JAMP
Ha s0pax *H evl snaeme?

8.  CrmeumanbHbIE SKCTIEPUMEHTATBHBIC METO/IbI B CrieKTpockonuu SAMP.
Metonbl yIpomeHus ClieKTPOB, IMOIABJIEHUE, IPEIHACHIIECHNUE, TBOMHOU
PE30HAHC, CABUTAOIINE peareHThI (M T-PeareHTh).

s ue2o ucnonv3yromes uzyueHHvle IKCNePUMEHMAbHble Memoovl?
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9. IIpobGnemsl uccienoBanus KoHGOPMAIUH.

Kaxum obpazom npoucxooum koHGOpMayuoHHbIll AHAIU3Z C NOMOWBIO
AMP?

10. OOmennble mporeccel B crnekrpax AMP: a) BHyTpeHHsAsS AUMHAMUKa
OpraHUYEeCKUX MOJIEKYI, 0) MEXMOJIEKYISIpHbIE 0OMEHHBIE MTPOLIECCHI.
s uezco ucnonwv3zyromes obmenHvie npoyeccwl 8 cnekmpockonuu AMP?

13 13

11.  Sapa ~C. DxcnepuMeHTaIbHbIE METObI crieKTpockonuu —~ C-AMP.

Kaxkue ocobennocmu sxcnepumeHmanbHuvix memooos cnekmpockonuu AMP na
13

sa0pax ~C 6wl 3naeme?

12. SAnepusrit a3gdext Oepxaysepa.
Kaxoewvt ocobennocmu ucnonvzosanus A230 6 cnexmpockonuu AMP®C?

13. Cnektp BC ¢ nonasnennem CCB 1o npotoHam Broad Band (BB).
Kaxkyro ungpopmayuro necem cnexkmp BC ¢ nooasnenuem CCB no npomounam?

14. Crextp “°C ¢ wactmunbiM momasienneM CCB mo mporonam (Off-
resonance).

13
Kaxkyto ungpopmayuro necem cnekmp ~C ¢ wacmuunvim nooaenenuem CCB no
npomounam?

15. Cnekrp **C 6e3 nomasnenmns CCB.
B xakom cnyuae ucnonvsyemcsa cnexmp BC 6e3 nooasnenus CCB?

16. Cnekrp “*C J-mMomymupoBarHOTo cIHHOBOrO 5xa (JMOD).
B uem cymwv J-mooynsayuu u xaxyro ungopmayuio ona necem?

17.  C-H xoppemnsmus Ha 6nmxaux KCCB.
B xaxom ciyuae ucnonvsyemcs C-H xoppenayus na oausxcnux KCCB?

18.  C-H xoppemnsuus Ha nansHux KCCB.
B xaxom cnyuae ucnonvsyemcs C-H xoppenayus na oanvhux KCCB?

19.  HuBepcHas cnektpockonus. C-C Koppesiinu.
B kaxom cayuae ucnonwvzyemcsa C-C xoppenayus u uneepcHas CHeKmpoCcKonus?

Paszgea 2. Macc-crieKTpoMeTpusi 1 XpOMAaTO-MaCC-CIIEKTPOMETPUS
BBICOKOI'0 pa3peuieHus.

1. DuHepreTuyeckoe COCTOSHHE UOHOB, 00Pa3yIONTUXCS MPU HOHU3AIIHH.
Kaxosa 3asucumocms unmencugnocmu Macc-nuko8 om cmabuibHoCmu
OCKOJIOYHBIX UOHOB?

2. llpunnun ®@panka-Konpona, anuabaTU4ecKWid TMOTEHIIMAT WOHU3AIIHH.
OCHOBHOE U 3JI€KTPOHHO-BO30YKI€HHBIE COCTOSTHUSI MOJIEKYJIIPHOTO HOHA.
Yem omauuaromes 0OCHOBHOE U 2NIEKIMPOHHO-8030YHCOEHHbLE COCMOAHUSL
MONEKYAAPHO20 UOHA?
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3. Ilporecchl neperpynnupoBKH B MacC-CIIEKTPOMETPHH.
Kakoe npakmuueckoe 3nauenue umerom npoyeccol nepezpynnuposku
@pazmenmubLX UOHOB?

4. Meron xpomaTto-macc-crieKTpoMeTpuu. CTBIKOBKAa Macc-CIIEKTpOMETpa C
XxpoMatorpadom.
Kaxoe npeumywecmaso oaem cmvikoska macc-cnekmpomempa ¢
xpomamoepagom?

5. Undopmarnus, nomyyaemasi B METO/I€ XpPOMATO-MaCC-CIIEKTPOMETPHUHU.
Kaxas yennas ungpopmayus o éewyecmse nonyuaemcs ¢ memooe xpomamo-
macc-cnekmpomempuu?

6. Nudopmanus, nomyyaemasi B METOJIE XPOMATO-MaCC-CIIEKTPOMETPHH.
Kaxkas yennas ungpopmayus o eewjecmeae nonyyaemcs 8 Mmemooe Xxpomamo-
macc-cnekmpomempuu?

7. TlpumeHeHre Macc-CIEKTPOMETPUU JJIS PEIICHUs CTPYKTYPHBIX 3aaad
OPraHUYECKON XUMUH.
Kaxue 3a0auu pewwaromes ¢ nomowvio smozo memooa?

8. Metoasl ompenencHus COACP)KaHUS HW30TOMHOM METKHM B COCAMHCHHSX,
MEUEHBIX CTAOMIBHBIMU U30TOMAMM.
B uem npaxmuueckasn yennocms memooa u3omonHou Mmemxku?

Paszgen 3. MeToabl ONTHYECKON CIIEKTPOCKONMHU
Tema 1. UndpakpacHasi CIEKTPOCKOMNMSL.

1. Tlpumenenne  UK-crektpoB  misi  WACHTUPUKALUU  OPTaHUYECKHX
coenuHeHU. CTPYKTYpHBI aHAJIU3 MO XAPAKTEPUCTUUYECKUM YaCTOTaM.
KoppesinmoHHbie 1uarpaMmMbl XapaKTEPUCTUYECKUX YACTOT.

Kaxasa cmpyxmypuas 3a0aua cmoum nepeo UK-cnekmpockonueu?

2. Mexmonekynsipabie dQGEeKTl M XapaKTePUCTUYECKUE YaCTOThl TPYIIL.
BnusHue pacTBOpUTENs U KOHLIGHTPAIUH.
Kaxum obpazom énusrom pacmeopumenv u KOHYeHmMpayus pacmeopa Ha
BHEeWHULL 8UO cneKkmpa?

3. BnmsHWEe BHYTPUMOJICKYJSIDHBIX (DAaKTOPOB Ha  XapaKTEPUCTUUICCKHC
JacTOTHI TPYIIT: HaNpsOKEHUE MUKIA B cTepudeckue d(D(EKThI, IJICKTPOHHBIC
3G (GEKTH W COMpsDKEHHUE, TUMOIBHOEC W TPAaHCAHHYJISIPHOE B3aUMOJICHCTBHE
(oddekT momns).

Kakas 3asucumocms cywecmayem mexicoy yKa3aHHbIMU NAPAMempamu u
nonodcenuem QyHKyuoranbHuix epynn ¢ UK cnexkmpe?
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4. BuyrtpumonekynsipHas BojaoponHas cBs3b (BC). Paznuuue BHYTpU- U
Mexkmonekyisipaoi BC. Bausaune BC Ha moJIoCchl TOTJIONIEHUS TPYHIIBI
JIOHOpA U TPYNIbI akientopa nporona. Ouenka snepruu BC.

Kaxum obpazom ¢ nomowwro UK cnekmpockonuu MoXCHO uzyyams
BHYMPUMOJLEKYTAPHYIO 8000POOHYIO CE53b?

5. KauecTBeHHBI U KOJIMYECTBEHHBIH aHAJIM3 CMECH OPraHMYECKUX BEIIECTB
no MK-cnexkrpam. HMcnonb3oBanwe  3akoHa  JlamOepra-bepa — mis
MHOTOKOMITOHEHTHBIX PaCTBOPOB.

Kax ucnonvzosame UK cnexmpockonuio onsa uzydeHus MHO2OKOMNOHEHMHbIX
pacmeopog?

6. KonuuectBeHHBI aHamu3 crnocoOoM 3TanoHOB. Croco0 KaauOpOBOYHOU
KPHUBOM.
Kaxue 3a0auu konuuecmeennozo ananuza modicHo peuiams ¢ nomouvro MK
cnekmpockonuu?

7. MeToJ pa3HOCTHBIX CIIEKTPOB.
B uem cyms paznocmuvix UK cnexkmpog?

Tema 2. DiIeKTPOHHAS CHIEKTPOCKOMNMS.

1. KoMOuHAIIMOHHOE paccesiHue CBETa, MEXaHU3Mbl PACCESIHUS KBAaHTOB B
CTOKCOBOMW M aHTHUCTOKCOBOM 00JIACTSIX CHEKTpA.
Ha uem ocnoeano aenenue komounayuonno2o paccesinus?

2. TlpuMeHeHWE CIEKTPOCKONHMH KOMOMHAIIMOHHOTO PpACCeSHUS CBEeTa JUIs
UCCIICJIOBAHMS CTPOCHUS OPraHWYeCKUX MOJIeKyIl. [IpaBuiio MHTEHCHMBHOCTEH
JUTSE MOJIEKYJI C IIEHTPOM CUMMETPHH.

Ilpuseoume npumepwl ucnonvzosanus cnekmpockonuu KP ons pewenus
CMPYKMYPHOBIX 34044,

3. Amnmapatypa a7t perucTpaIii CIIeKTPOB pacCesHUS CBETA.
U3 yeco cocmoum npunyunuanvHas 010K-cxema npubopa 01 CHeKmpOoCKonuu
KP?

4. DJEeKTpOHHBIE U KoJieOaTeabHbIe YPOBHU MOJIeKyl. [loTeHIMa bl HOHU3ALUH
MOJIEKYI.
Kaxue napamempul ucnonvzyromes 6 homosnekmpoHHOU CReKmMpoCcKonuu?

5. Omnpenenenue nosioxkeHus: ypoBHs depMu U pacrpeesieHus dJIeKTPOHHOU
IUIOTHOCTH. VI3ydeHne aTOMHBIX U MOJIEKYJISIPHBIX OpOUTaei.
Kaxue 3a0auu cmpyxmypnozo ananuza npuzeana pewiams homo271eKmpoHHAS
cnekmpockonus?

Paznen 4. KomniiekcHOe MCIO/Ib30BaAHUE (PU3UKO-XUMUYECKHX METO0B
aHaJu3a.

24



1. Hcnonp3oBaHue HAaHHBIX Pa3JIMYHbIX (1)I/ISI/IKO-XI/IMI/ILICCKI/IX MCTOJOB OJIA
OIIPpCACICHUA COCTaBa U CTPOCHUA COGI[HHCHHﬁ.
Hepequmume nocae008ameslbHOCHb npumeHiemsblx Memooos 6 CMPYKmMYypHOM
ananuse.

2. Pa3paboTka METOIMKH (PUIUKO-XMMUYECKOTO aHaliu3a, I[03BOJISIONIETO
OJIHO3HAYHO OXapaKTEPU30BATH COEAMHEHUE C MPEANOIATaEMOM CTPYKTYPOU.
Kaxoea memooonozus ucnonvzosanus pazniudnsix QU3UKO-XUMUYECKUX
Memoo08 8 CMpPYKMYpPHOM aHaiuze?

Bonpocsl u 3a1a4yu, pa3oupaemMble €O CTYJAeHTAMH HA MPAKTHYECKUX
3aHATHSIX.

3ansarue 1, 2. [Ipunuunel ucnoan3oBanusa Meroga SAMP B ycraHoB/ieHMH
CTPOECHUSI OPTAHMYECKHUX COeIMHEHUI.

O3HAaKOMIIEHHE CTYJIEHTOB C MPUHLUIIAMUA PELICHU 3aJad M0 SACPHOMY
MarHUTHOMY PE30HAHCY (pacyeTy mapameTpoOB CIIEKTPa, OTHECEHUSI PE30HAHCHBIX
CUTHAJIOB, cOOpKa MOJIEKYJBI IO CTPYKTYpPHBIM (pparmeHTam). CamMoCTOSATEIbHOE
penieHue 3a1a4 10 CNEKTPOCKOIMHU IPOTOHHOIO MATHUTHOTO PE30HAHCA.

Ananu3 criektpo AMP Bc. OrnpeneneHue napaMmeTpoB CIEKTPOB.
Bonpocsl cryaenram:
1. Yro npencrasiusier codoit cnexktp AMP?
2. Kakue ocHOoBHBIE MapaMeTpsl criekTpa SAMP 'H BbI 3HACTE?
3. OT 4ero 3aBUCUT MECTOIOJIOKEHNE CUTHAIIA B criekTpe SIMP 'H?
4. Uto Takoe XHMMHYECKMH CABUT U KaKyl0 HHPOPMALHMIO O CTPOCHUU
MOJIEKYJIBI OH JaeT?
5. Uro Takoe HHTerpaibHas KpuBas M Kakyld HHPOPMALMIO O CTPOCHUU
MOJIEKYJIBI OHA JaeT?
6. Uro Takoe CIMH-CIMHOBOE B3aMMOJACHCTBHE M KaKyr0 WH(GOPMAIUIO TAeT
MYJIBTUILIETHOCTh CUTHAJIA?
7. Kaxkyto nndopmanuto naer senuuriHa KCCB o cTpoeHrnn MONeKyJibl U KaKHX
BUJIOB OHA ObIBaeT?
8. UTo Ha3bpIBalOT CHEKTPOM MEPBOTO MOPsAKA U KaKHe CIIMHOBBIE CUCTEMBI BbI
3Haere?
9. Kakyro nadopmariyio MOKHO MOTYyYUTh U3 cneKTpa SAMP BC?
10.Kakune MeTozsl peqakTupoBanus criektpos SIMP °C BaM u3BecTHBbI?

IIpumepsl 3aga4:

1. Vkaxute, kak Ha ocHoBaHuM crnekTpoB [IMP Oenzona, Tonyoma u n-
KCHWJIOJIA Pa3JINYUTh 3TU YTIJIEBOJOPO/BL.

2. Ha ocHOBaHMM XMMHUYECKHX CIBHUIOB U XapaKTepa pacUICIICHUS] CUTHAJIOB
YKQXUTE, KaK ¢ IMOMOLIbI0 cnekrpockonuu [IMP pasnnuuth coenuHeHus B
CIEIYIOUMX CpYyIIax: a) O€H30J, TOMYOJ, KyMoid; 0) IMUMETUIIOBBIN 3¢dup,
JUATTUIIOBBIN 3(up, alleToH, OyTaHOH.
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3. Vkaxure, ¢ TMOMOIIBIO Kakux TmapaMeTrpoB crektpoB I[IMP wmoxxHO
pa3IMYUTh YKCYCHYIO, TPOMUOHOBYIO, MACISHYIO, HW30MAaCIsSHYI0 U
OCH30IHYI0 KUCIIOTHI.

4, KakoMy COeTMHEHHUIO — aHU30TY (7-METOKCUOCH30ITY), #-METUIaHU30JTy HIIH

n-TUMETOKCUOCH30Ty — MpUHAAIeKUT criektp [IMP, nmpuBeneHHbIN Ha pucC.
5.35.

f—H T™MC
r J'—
L L L L 1 1 L L L
8 7 6 5 4 3 2 1 0 8, M.

Puc. 5.35. Cnextp ITMP apoMaTH4ecKOro coeAHHEHUA

5. YcranoBute cTpykTypy coeaumHeHusi coctaBa C;HgO, B cmextpe I[IMP
KOTOPOTO COoJiepKaTcs cienytonue cunriersl (M.1.): 4.4 (2H), 4.8 (1H), 7.2
(5H).

6. Cnextp IIMP 1,3,5-tpuokcanuknorexkcana mpu 35°C COCTOUT U3 CHUHIJIETA,
a ipu -85°C u3 xBaptera (crimHoBas cuctema AB) ¢ J = 12I'u. B cmextpe
SAMP *C toro xe coenmHeHns coaepxiurcs Tonbko Tpumier (J=162 ')
npu 35°C u nyoner nyoneros npu -85°C.

7. Hapucyiite cnektp [IMP u uHTerpanbHyt0 HHTEHCUBHOCTb JIJII COEUHEHUS
Ph-CH,-CH(CN)COOH, vo=100MI'1, Jyy =5 I'm.

8. HIns cnuHoBoit cucrembl AM,X Haueprutre cnektp [IMP Ha
MUJUIMMETPOBOM Oymare, UCTIONb3ys rpaduyeckuii mpuem: vo = 40 MI'1, 64
=4.40 m.1., 0= 6.30 m.a., Ox =890 Mm.a1.; Jam =20 IT'my, Jux = 12 I', Jax =
14 I'u. Macmta6: 2 I'n — 1 MM, 1 €. M”HTEHCHBHOCTH — 5 MM.

9. byner nu cnektp cucteMbl AX CIEKTPOM TMEPBOTO MOPSIIKA, €CIU OH CHAT
Ha mipubope ¢ padoueit yactorort 100 MI't, 5, = 5.54 m.1., 0x = 9.16 m.1.,
Jax=12Tm.

10. Ycranosute ctpykrypy coemunenus CsHigO, mo cnextpy [IMP, koTopsrit
coaepxkut ayoser npu 6 = 1.05 m.a., cunriet opu 6 = 1.95 m.a. u centet
npu 6 = 4.85 m.1.

3ansaTue 4, 5. Ucnonb3oBaHue MeTOAa MACC-CIIEKTPOMETPUM B CTPYKTYPHOM
anaym3e (4 yac.)

3amaun MO OMpEeneieHHI0 DJIEMEHTHOTO COCTaBa COCIWHEHHUS IO Macc-
CIEKTPY HHU3KOTO M BBICOKOTO pa3pemieHus. AHaIu3 Macc-CIEeKTPOB CMeECH
coequHeHM. PacueT comepkaHus M30TOMHOW METKH. 3aJadyd 1O OIMpPEICICHHIO
CTPOCHHMSI HEU3BECTHOTO COCTUHEHHUS TI0 €T0 MacC-CIIEKTPY.
PabGora ¢ xpomaro-macc-CHEKTpOrpaMMaMH, 3alHMCaHHBIMM Ha XpoMaTo-Macc-
cnexktpomeTpe Agilent 6890N ¢ macc-ananuzatopom Agilent S973N: BbisiIcHEHHE
KOJIMYECTBEHHOTO M  KAuyeCTBEHHOTO COCTaBa aHAJIM3UpPyeMoro obOpasia.
CaMocTosTeIbHOE pelIeHre 3a1a4.
Bonpocs! cTryaenram:

1. Yro npencraBnset coboi Macc-CreKkTp?
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7.

8.

9.

Kakue ocHOBHBIE TapaMeTphI CIIEKTPa MacC-CIIEKTpa BbI 3HaeTe?

Kakue oCHOBHBIE THITHI HOHU3AIWN UCTIOIB3YIOTCS B MacC-CIIEKTPOMETPUU?

Uro Takoe MOJEKYJISPHBIA HOH W KaKyl HWHGPOPMAIUIO O CTPOCHUH
MOJICKYJIBI OH JaeT?

Kak uneHTHGUIMpoBaTh B MacC-CIeKTpe MUK MOJIEKYJIIPHOTO HOHA?

YT0 Takoe N30TOMHBIE TUKU?

Kakum 00pa3oM 110 HMHTCHCHBHOCTH H30TOIHBIX ITMKOB OIPEICIHTD
MOJIEKYJIIPHYIO (hopMyTy?

Kakyro I/IHq)opMaumo MOJKHO IOJIYYIHUThH 110 (PparMEeHTHBIM ITUKaM?

Yro Takoe “a30THOE MpaBUII0’?

10.Kak mpou3BOAUTH UACHTH(PHUKAIUIO OPTaHUYECKHX COCAWHEHUH MO Macc-

CIIEKTPY?

IIpumepsl 3axa4:

1.

Onpenenure HIEMEHTHBIA COCTaB  NPUBEICHHBIX COCAUHEHUM 1O
MHTEHCUBHOCTSAM U30TOMHBIX MMKOB MOJIEKYJIIPHOT'O HOHA:

a) 100 (100%), 101 (7.9%), 102 (0.26%);

b) 124 (100%), 125 (8.6%), 126 (4.7%);

c) 94 (100%), 95 (1.1%), 96 (98%), 97 (1.08%).

PaccuuTaiilte MaccoBoe€ 4YHCIO W WHTEHCUBHOCTH M30TOIHBIX IHKOB
MOJIEKYJIIpHOTO HMoHA 11s coenuuennii: C,HyBr,; CgH;NO; C3HgO..

[Io UHTEHCUBHOCTSIM M30TOIHBIX MUKOB MOJICKYJSIPHOIO MOHA OMPEACIIUTE
MOJEKYJISIpHbIE (OPMYJIBI COCAMHEHUW W PACCUUTAUTE CTENEHb UX
HEHACBIIIEHHOCTH:

a) 124 (100%), 125 (9.98%), 126 (0.45%);

b) 98 (100%), 99 (2.2%), 100 (65.0%), 101 (1.4%), 102 (11%);

c) 146 (100%), 147 (7.55%), 148 (0.61%).

B macc-cnekTpe npogaykTa moJIHOTO METUITUPOBAHUS TIIFOKO3bI OOHAPY>KEHbI
IUKA CO 3HadeHHsMH M/z 45 u 205. B kakoil OUKINYECKOH (opme —
MUPAHO3HOW WK (ypaHO3HOM — HAXOUIICS 3TOT MPOTYKT?

OOBbsICHUTE TPOUCXOXKACHHUE B MACC-CIIEKTPE OTaHOJAa THUKOB CO
3HaueHusMUA M/z 46, 45, 31, 29, 15.

CocrtaBpTe cxeMbl (hPparMEHTAlMU JTHIAIleTaTa W METHJINPOIMUOHATA C
yKa3aHHEeM MacC (PparMEHTHBIX HOHOB. MOXHO JM MO Macc-CIeKTpam
Pa3TUYUTh ATH U30MEPHI?

WNutepnperupyiite ¢GparMeHTalMl0 METWICATUIWIATA, TPUBOJAIIYI0 K
MOSIBJIEHUIO B MACC-CIEKTPE MUKOB, YKa3aHHBIX Ha puc. 5.39.
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8. CootHecure MTUKU B MAaCC-CIIEKTpE 3-METWINEHTaHOHA c

COOTBETCTBYIOIIUMU CTPYKTYPHBIMH (PparMeHTaMu.
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Puc. 5.38. Macc-criextp 3-MeTwineHTaHOHa-2

9. Pacmenyienne Kakux CBsized B Moiekyne s¢enpuHa (2-MeTHIamMuHO-1-
dbeHmwnponanoHa-1) npuBoaUT K 00pa30BaHUIO CIEAYIONIUX WHTEHCUBHBIX
¢dbparmeHTHBIX HOHOB, M/Z (%): 106 (10), 77 (15), 58 (100), 32 (15).

10. Cnoxubrii 3¢pup HOpManmsHOTo crpoeHust CgHi,0, umeeT Macc-criekTp, mM/z
(%): 116 (12), 87 (10), 73 (25), 60 (5), 57 (100), 43 (38), 42 (5), 41 (20).
YcTaHOBUTE €r0 CTPYKTYPY.

3ansaTue 7, 8. MeToabl ONTHYECKOI CINIEKTPOCKONUM B CTPYKTYPHOM aHAJIU3e
(4 uac.).

3HAKOMCTBO C KOPPEISLUOHHBIMM TaOJUIIaMH YacTOT B KojeOaTelbHbIX
CIEKTPAaX M UX INPUIOKEHUEM K HMHTEPIPETALUU CIEKTpoB. PemeHue 3agad 1o
unTepnperanun: UK-cnekTpoB ¢ moMoIpi0 KOPpeNSIMOHHbIX Tabnuil. Pemienue
WHIVBUAYAJIBHBIX 3a1ad 1o wuHrepnperaunn HMK-cnekTpoB. YcTaHOBIIEHHE
CTPOEHMS HEN3BECTHBIX coenuHenui o ux MK-cnexkrpam.
Boluncnenvie iMHBI BOJIHBI, BOJIHOBOTO YHCIIa W KO3(p(UUIHUEHTa MOJSIPHON
skcTuHIMU U3 Y®-cnektpoB. 3akoH JlamGepra-bepa. Pemienne 3amau mo
MCIOJIb30BaHUI0 Y D-CIIEKTPOB B CTPYKTYPHBIX HCcienoBaHusaXx. Pemenue 3amau
Ha 1npaBwio Byasopma-®Ousepa. BimsHue — conpsbKeHHs,  3aMEUICHMS,
pPacTBOPUTEIS, ITPOLIECCOB TPOTOHUPOBAHUA -ACITPOTOHUPOBAHUSA HA Y D-CIIEKTPHI.
KommuiekcHoe ucmosib30Banre (PU3NUECKUX METOMIOB JUIsl PEUICHHs] CTPYKTYPHBIX
3a;ad.
Bonpocs! ctyaenram:
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8.

Kakas o0mactb 3JE€KTPOMAarHUTHOTO  U3NYyYEHUs]  MCHOJb3yeTcs B
aNeKTpoHHOM cnekTpockonuu U MK cnexkrpockonun?

UTo nOpoucxXoAuT C MOJIEKYJOW MPHU TMOIJIOLIEHUH 3JIEKTPOMArHUTHOTO
W3JIyYEHUS B 3TUX JIMANa30Hax?

Kakne  9SneKTpoHHbIE  TEpPEXOAbl  HUCIOJB3YIOTCS B DJIEKTPOHHOM
CIEKTPOCKOTUU?

KakoBbl OrpaHuM4eHUss METOJA DSJIEKTPOHHOW CHEKTPOCKOIIMM M KaKylo
UHGOPMAITUIO O MOJIEKYJIE MOXHO MOJIYYUTh ITUM METOI0M?

Kakue 3a1a4u MOKHO pelaTb METOAOM 3JEKTPOHHON CIEKTPOCKOIUU?
Kaxkue tunel konebanuii B UK-criekTpocKonuu nenonb3yoTes?

Uro Takoe XxapakTepuCTHUECKHE 4acToThl morjomenus B HK-
CIIEKTPOCKOTINU?

Kak BBIMISAUT cxema aHaIn3a HEW3BECTHOIO OPraHUYECKOIO COEAUHEHUS,
€€ MOoCIeA0BaTEIbHOCTD?

Ipumepsl 3aga4:

1. Ilox neiictBuem Y ®-00mydyeHns NPOUCXOJUT £ [

uzoMepuzanus  3-QpeHwiInponeHa B
denunnporied.  Ompenenure,  Kakas
KpUBBIX, TPUBEICHHBIX Ha  pHC.

Kakas — NPOAYKTY U30MEpHU3aLHH.

5.8,
COOTBETCTBYET HCXOJHOMY COCIMHECHHIO, a

-
n3 3

1 L 1
200 240

280 A, HM
Puc. 5.8. Y®D-cnekrpsl 3-dheHnn-
nporieHa 1 1-peHwinponeHa

B Y® cnekrpax 4-ausTHIaMUHOOSH30MHOM KHCIIOTHI, CHSTBIX B JTaHOJE,
POSIBIISIETCS MOJI0ca MOTJIoIeHusT ¢ MakcuMyMoM 288 HM (¢ = 19000), a B
pactBope coiiHOM kuciotel — 270 uM (¢ = 10000). B uem npuunHa paznuyus

B ITOJIO?KCHUHU MAaKCUMYMOB HOFJ'IOI_HGHI/IH?

CrtpykrypHbie uzomepbl — 2,2'- u 4,4-
TUMETUIOU(PEHUITBI — UMEIOT
pasimnubble Y ®-cnektpel. Kakomy wu3
M30MEPOB  COOTBETCTBYET  KaxKaas
KpuBasi Y O-CIIEKTPOB, PUBEICHHBIX HA
puc. 5.10?7 OObsIcHUTE MOPUYUHY
CIIEKTPAJIbHBIX Pa3JIUYUH.

220 260 300 A, HM
Puc. 5.10. Y®-cnekrphl 2,2~
" 4,4 -nuMmeTnn6udeHWwIOB

4. Tlpoenute oTHeceHue noJioc nornomieHus B MK-cnexkrpe N-mMeTriianuinHa.
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Puc. 5.21. UK-cniekTp coennHeHUst (KMaKas IUICHKa)

6. I[To xapakTepuCTUUECKUM T0JIOCaM TMOTJIONMICHUS BHICKAXKUTE MPEANOI0KECHHUE
0 CTpyKType coequHenusi, MK-crexkTp KoToporo npeicTaBieH Ha puC.

100

Iporyckauue, %
& 8 8

]
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(=]

7. Ilo UK-cmektpy omnpeaenure, Kakue (PYHKIIHMOHAIbHbBIE
CTPYKTYpHBIE€ (PparMEeHThI UMEIOTCSI B COCTaBE COEAMHEHUS.

IpyNIsl |
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Puc. 5.25. UK-criexTp coenuHeHUs (KUaKas TUIEHKa)

8. OmnpenenuTh CTPYKTYpY BeEIIECTBA [0 MPEACTABICHHBIM CHEKTPaIbHBIM
JTAHHBIM.

Kuakocts C4HgO. YD-criekTp: Ayae B Tekcane 279 uMm (Ig € 1.13). Crextp

I[IMP, 6, m.x.: 1.1 1, 2.15 ¢, 3.7 K; COOTHOIIICHHE UHTCHCUBHOCTEH CUTHAJIOB
3:3:2. UK-cnekTp: cm. puc.

T,%
100
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50

25

HK
| | 1 | | | |

| I | 1
4000 3500 3000 1800 1600 1400 1200 1000 800 600 cM-1
K 3anaue 6-20.

9. Onpeaenuthb

CTPYKTYPY BEIIECTBA IO MPEJICTABJICHHBIM CIIEKTPAIBHBIM
TAHHBIM.

Kunkocts C4HgOBTr,. Cnextp IIMP aBa mynerumiera npu 3.4 u 3.8 M.1.
paBHOM nHTEHCUBHOCTH. MIK-CcniekTp, Macc-CriekTp: ¢M. puc.
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10 Onpenenuth CTPYKTYpy BEIIECTBA MO MPEACTABICHHBIM CHEKTPaIbHBIM
JTAHHBIM.

Coenunenne CgH10O, cymectByer B QopMe IBYX TE€OMETPUUYECKUX

n30MepoB; obecuBeunBaer OpoMmHyro Boay. MK-, [IMP- u mMacc-cekTpbl
MIPUBECHBI.
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Ilepeyenb TeopeTHYEeCKHX BONPOCOB K 3JK3aMeHY MO0 JIUCHUILIMHE
«Du3nyecKkue MeTo/IbI UCCJIeI0BAHNSD)

1. ®usnueckne u (UIMKO-XUMHUUECKHE METOJbl HCCIICIOBAHUSI BEIIECTBA.
Knaccudukanuss U XapakTepuCTHKa METOJ0B. Pe30HAaHCHBIE W HEPE30HAHCHBIC
METO/IBI.

2. CpeactBa u3MepeHus, ux kimaccupukanus. CTpykTypHass  cxema
HCCIIEIOBATENIbCKOTO MNpubOopa, €ro XapakTepUCTUKH. UYUyBCTBUTENBHOCTh H
CEJIEKTUBHOCTh METO/IOB.
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3. 3akon byrepa-JlamGepra-bepa mnpumMeHutrenbHO K (U3MYECKUM MeETOAam
UCCIICIOBAHMUS.

4. OpHonyueBasi cxema aOCOPOLIMOHHOTO CHEKTPOPOTOMETpa, €€ CTPYKTYpHbIC
aneMeHThl. IpenmMyIiecTBa U HEJOCTATKH OJHOJIYYEBOM CXEMBI C KIACCHYECKUM
MOHOXpOMATOpOM. Dypbe-CIEKTPOMETPHI.

5. MonekynsipHas cnektpockonusi. Criextp. @opma JTUHHM.

6. SIBneHMEe KOMOWMHAITMOHHOTO pPACCESHUS CBETA JI MOJEKYJISIPHON CHUCTEMBI.
NHTEeHCUBHOCTh  KOJIEOATENIBHOTO  CIIEKTPa MOJIEKYJ B  TMOIVIOIIEHUH U
KOMOWHAITMOHHOM PACCEesSHUM.

7. ITpuGOpsI 17151 peTUCTpAIH CIIEKTPOB KOMOMHAIIMOHHOTO PACCEsTHUS CBETA.

8. UK cniekTpockomnusi, TUIIbI KoJeOaHu. 3aauu, peraeMble STUM METO/IOM.

9. Un(dpakpacHblif CHEKTPOMETP, TPUHITUITHATBHAS CXEMA.

10. TexHuka mnOpUrOTOBIIEHUA oOOpa3loB s aHanuza MetoaoM MK-
CIIEKTPOCKOIIUHU.

11. XapakTepuCTUYHOCTh YACTOT B KOJIEOATEIbHBIX CIEKTpaX MOJIEKYII.
12. Ucnonp30BaHUE XapaKTEPUCTUUECKHUX MoJoc noriomeHuss B MK-cnekrpe nms
CTPYKTYpPHOTO aHaldu3a MOJIEKYJl OpPraHHYECKUX COCAMHEHUN. DMIUPUUYECKHE
npuemsbl paciudposku UK-criekTpos.

13. DJIEKTPOHHAS CIIEKTPOCKOMHSI. OOBEKTHI VCCIICTOBAHMS.
14. DnextpoHHbIe nepexoapl. IHTEHCUBHOCTh NMOTJIONIEHUS M MCIIyCKAaHMs CBETA
npu AIEKTPOHHBIX nepexonax.

15. KoHuenuusi -3IEKTPOHHBIX NEpPexoAoB B Mojekynax. OOBeKTbl s
AIEKTPOHHOM  CHEKTPOCKONMHH. XpoMOo(dopsl M  ayKcoxpoMbl. [umo- wu

TUIIEPXPOMHBIN 3 dexT.
16. Ilomysmnupuyeckass Kkiaccu(uKalus 5>JIEKTPOHHBIX IEPEXOJ0B M  IOJIOC
norjouieHuss B chekTpax — Mosekyid.  Ilomocsl  mepeHoca  3apsiza.

17. 30upaTenbHOE MOTJIONICHHE BAXKHEHIIIUX CTPYKTYPHBIX (DPAarMEeHTOB MOJIEKY
B Y®-00nacTu criekTpa. Y CTaHOBJICHHE CTPYKTYPbl OPTaHUYECKUX COCAMHEHHH 110
AIIEKTPOHHBIM CIIEKTpaM.
18. ITpyHUMI agAANTUBHOCTU JIsl COINPSKEHHBIX 3JIEKTPOHHBIX cucTeM. [IpaBuna
Bynsopaa-®usepa U ux NpUMEHEHUE Uil CTPYKTYPHOIO aHAIM3a OPraHUYEeCKUX
MOJIEKY.

19. Metoa AMP, cymHOCTB, 3a/1a4H.

20. IlpuamunuaneHas cxema SAMP-cnexktpomerpa. Pexxnmbl pa3BepTKH CIEKTpA.
[lepcriekTMBHBIE  HANpPAaBJIEHUS  COBEpIICHCTBOBaHUS  SIMP-criekTpoMeTpoB.
21. YcnoBue saepHOro MAarHUTHOTO U 3JIEKTPOHHOTO MapaMarHUTHOIO PE30HAHCA.
22. IlporonHsiidi MarHuTHbIA pe3oHaHc ([IMP). MuayuupoBaHHbIE MarHUTHBIE
II0JIs1 U MarHUTHOE SKpaHupoBaHue. KOHyChl aHU30TpONU .

23. I[Ipo6onoarororka B AMP.

24. Cnextp AMP: HHTEHCUBHOCTH, IIKajia, YaCTOTA.

25. kana SIMP. CrangapThl. XuM. CIBUTH.

26. XapaKTepuCTHIHOCTD 4acToT B crekTpax "H SIMP.

27. CiMH-CIIMHOBOE B3auMoiecTBrE. MyIbTUILIETHOCTb.

28. XuMu4ecKasi 1 MarHuTHast 3KBUBAJIEHTHOCTb.
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29. HoMeHKkJaTypa CIMHOBBIX CUCTEM.

30. CtanmapTsl B 'H IMP u BC SIMP.

31. CnuH-CIMHOBBIE B3aUMOJACUCTBUS sAnep. MYJIbTUILUIETHOE pPacUICIJIEHUE
CUTHAJIOB, KOHCTaHThl CIIMH-COIMHOBOrO B3aumojenctBus. Crnektpsl [IMP 1-ro u
2-10 MTOPSIIKOB.
32. YcTaHOBIIEHHE MOJEKYJISPHOM CTPYKTYyphl no crnekrpam IIMP. AnnutrBHbIE
CXEMBI JIJI pacueTa XMMUYECKUX CIIBUTOB.

33. Tpynuoctu B pacmmdpoBke [IMP-criekTpoB 2-ro mopsijKka u BO3MOKHBIC ITyTH
UX IpeoJoJieHus. BiausiHue KoHPpOpMalMOHHBIX MEpeXo10B Ha Bu crekrpa [IMP.
34. Cnekrpockonusi IMP c:. CranmapThl U AUANa30Hbl XUMUUECKUX CIABUTOB IS
OpraHU4YEeCKUX MOJIEKYI.

35. JIBymMepHBI€ 3KCIIEPUMEHTAIBHBIE METO/IbI CIIEKTPOCKOIUHU BC-sIMP

36. JIBymMepHBIE S3KCIIEPUMEHTAIIBHBIE METO/IbI CIIEKTPOCKOIUHU 'H-sIMP.

37. Snepnsiii a3 dpext OBepxaysepa.

38. MeTo Macc-CIEKTPOMETPHH U 3a/1a4U, PEIIAEMBIE C €70 IIOMOUIBIO.

39. [IpuHuMn necTBug Macc-crieKTpoMeTpa. OCHOBHBIE XapaKTEPUCTUKHU MacCC-
CIEKTPOMETPA.

40. IIpouecchl MOHM3ALUKM MOJIEKYJI B MacC-CHEKTPOMETpPUU. THUIBI HMOHOB U
METO/1bl MOHU3ALIUU.

41. Macc-cnekTpoMeTpusa: KOOPAWMHATHI W €AWHUIIBI H3MepeHud. M3oTonHbie
OoTHOUIEHUS. HyBCTBUTEIBHOCTH U pa3pelIaronas CliocoOHOCTh METO1A.

42. Metonl aHallM3a BEIIECTBAa B MACC-CIIEKTPOMETPHUU: CIIOCOOBI BBOJIa 00pasiia,
CHOCOOBI HOHU3ALMH U CIIOCOOBI IPEICTABIICHUS PE3YIbTATOB.

43. Xpomaro-macc-cuektpomerpus. HMHdpopmanus, mnomydaemas MeTOJaMU
XpOMAaTO-MacC-CIEKTPOMETPUHU.

44. AnmapatHoe o(dOpMIICHHE METOJa: CO€IWHEeHHe Xpomarorpada u macc-
CHEKTpoMeTpa. TUIIbI HOHOB B MacC-CIEKTPE JIEKTPOHHOW HOHU3ALINH.

45. Monekynapubiii moH. M3otomubie mnuku. Crnoco0 ompeneneHus OpyTTo-
dbopMyIIbl COEAMHEHUS TI0 aHATTU3Y TPYIIIHI MUKOB MOJIEKYJISIPHOTO HOHA.

46. Macc-cneKTpoMeTpHs BBICOKOTO pa3pelICHUs.

47. ®parMeHTanus OpraHuuecKuX COeAMHEHN. 3aKOHOMEPHOCTH (PparMeHTaIuH.
['oMonoruueckue cepru MMKOB HOHOB OCHOBHBIX KJIACCOB MPOCTBIX OPraHUYECKUX
COECIVHEHNH.

48. IleperpynnupoBouHsie nporeccsl. [leperpynnuposka Mak-JlapdepTu.

49. KauecTBEHHBII MacC-CHEKTPOMETPUYECKUN  aHaimu3. KoJIM4eCcTBEHHBIN
XpOMAaTO-MacC-CIEKTPOMETPUUECKUM  aHanu3. ba3pl  JaHHBIX IO Macc-
CHIEKTPOMETPUHU.

O0pa3upbl 3K3aMeHAIIMOHHBIX OUJIETOB

MUHUCTEPCTBO OBPA3BOBAHNS 1 HAYKH POCCUNCKON
®EJIEPALIMU
CDez[epanLHoe rocy):[apCTBeHHoe dABTOHOMHOC 06paSOBaTeJII>HOG yqpexcz[eHHe
BBICITIETO TIPO(ECCHOHATHFHOTO 00pa30BaHUs
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«JlanmbHEBOCTOUHBIN (PeaepasIbHBIM YHUBEPCUTET
[ITkosia ecTECTBEHHBIX HAYK
OOII 05.04.01 ®dynnameHTaabHas U MPUKIATHAS XUMUS

Jucuumnrna Ousznyeckre MEeTo bl UCCIET0BAHMS
dopma 00ydeHHs OYHas

Cemectp 4 2017- 2018 yuebHoro roaa
Peanusyromas kadeapa: OpraHU4eCKON XUMUN

JK3aMeHAIMOHHBIN Omier Ne 1
1. Meroaps! 2-D-AMP-cniekTpockonuu.
MonekynsipHble ¥ M30TOIHBIE TUKH B MacC-CIIEKTPax.
3. 3amaua

no

3aB. xkadenpoit

MLII. (ukosb)

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKON
OEJIEPALIIN
denepaabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO MPO(PECCHOHATBEHOTO 00pa30BaHUs
«/lanpHEeBOCTOUHBIN (efepanbHblil YHUBEPCUTET
[[Ixona eCTECTBEHHBIX HAYK
OOII 05.04.01 dyngamenTanbHas ¥ MPUKITATHAS XUMUS
Juciunnraa @u3n4ecKkue METOAbl UCCIEA0BAHUS
dopma oOydeHHs OuHas
Cemectp 4 2017- 2018 yuebHOTO TOAA
Peanuzyromas kadeapa: OpraHU4ecKoi XuMuu

IK3aMeHAIIMOHHBIN OmJieT Ne 2

1. MeTonb! yNpoIeHHs! CI0KHBIX ceKTpoB AMP.

2. MeToapl yCTaHOBIIEHUS! OTHOCUTENFHON KOH(PHUTypalluu B JuacTepeomMepax
SAMP.

3. 3agaua

3aB. kadeapoit

MLIIL. (mKoms)
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MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOH
OEJIEPALINN
denepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpodhecCuOHaTBLHOT0 00pa30BaHus
«/lanpHEeBOCTOUHBIN (efepanbHbIi YHUBEPCUTET
[IIxona ecTeCTBEHHBIX HAYK
OOII 05.04.01 ®dynnaMeHTanbHAas U MPUKIATHAS XUMHUS
Juciurnnraa @u3nyecKkue METOAbl HCCIEA0BAHUS
dopma 00ydeHHs OYHas
Cemectp 4 2017- 2018 yuebHOTO TOAA
Peanusyromas kadeapa: OpraHU4eCKON XUMUN

JK3aMeHAIMOHHBIN OnjieT Ne 3
1. Meronab! nBoitHOTO pe3oHanca B IMP

2. Wcnonw3oBanue AMP miist ycTraHOBIEHUST KOHPUTYPALIHH.
3. 3amada

3aB. kadeapoit

MLII. (1kos)

IHpumepsl 3apa4:
3agaua 1. [To TemMe «Macc-CIEKTpOMETPUSI»
Nnentudunupyiite coeuHeHne o Macc-CreKTPy MEKTPOHHOTO yaapa:

Abundance
IS 107

90007
20007
7000
5000
5000
40007
30007 51

200 2r 39 5$ 1 136
ot T | R PO WOV O | I |
iz DT TS 9y 40 50 B 70 @0 80 100 110 120 140 140

m/z L% m/z 1,% m/z T, % m/z T, % m/z T, %
39 4.33 58 1.47 79 85.9 107 100.0 118 6. 64
43  2.41 63 1.69 80 5.66 108 7.68 136 7.20
50 2.68 65 1.69 91 4.97 109 0.45 137 0.71
51 9.10 77 21.1 105 6.64 115 3.02 138 0. 05
57 2.68 78 4.97 106 1.10 117 8. 11
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3anaya 2. [1o Teme «Macc-CIEKTpOMETPHUS»
Ha pucyHke npeacTaBieH Macc-CIEKTP AJIEKTPOHHOTO yaapa OpPraHuyecKoro

COCIUHCHMU:. yCTaHOBI/ITC, KaKOMY U3 IICPCUNCIICHHBIX COGI[I/IHCHI/Iﬁ IMPUHAOICIKUT

9TOT cniekTp: 1) OeH3oitHas Kucnora; 2) o-3TuiaheHo; 3) 0-MEeTOKCUTONyON; 4) -
(GeHmTUIOBEIN 3dup; 6) M-TOTWIMETWUIOBBIN 3>up; 7) 2-

TIII(hEeHOIT; 5)

dbenmmTUIOBEIN cnupT; 8) 1-deHmmdTUOBEI ciiupT; 9) 2,4-aumetundenoin; 10)

2,6-mumeTriheHo.

Abundance

30007
80007
70007
60007
50007
40007
30007
20007

BB

94

1000 1 i ;
1518 ,lJ 32 ] 43 J o B ﬁ4 L|31 91 | 103107 A
mz->0 20 30 40 50 70 80 90 100 110 120

m/z |, en. m/z |l,en m/z lex. m/z len. m/z I en
12 5 31 20 50 510 67 180 91 100
13 10 32 30 51 1040 68 400 92 60
14 40 37 150 52 90 69 5 94 | 10000
15 130 38 490 53 110 73 20 95 670
17 5 39 2070 54 20 74 140 96 40
18 20 40 470 55 280 75 70 103 20
24 5 41 60 56 5 76 5 105 10
25 30 42 50 61 70 77 1010 107 60
26 280 43 100 62 200 78 140 108 5
27 1120 44 10 63 530 7 180 119 5
28 290 45 10 64 270 80 10 122 3880
29 720 46 5 65 1720 81 5 123 330
30 30 49 50 66 | 3020 89 5 124 10

3amaua 3. [To Teme «KonebaTenpHasi CIEKTPOCKOTIHSI
Omnpenenute cTpyktypy coeauHeHus: CoHO3, T.1u1. 500C. Coenunenne oopasyer
KPUCTALINYECKOE MPOU3BOAHOE C 2,4-TUHUTPODECHUITHAPAZUHOM.
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TRRMSHITTARCED 41

o T T T T T T T
4000 000 2000 1500 Lo00 s0o
HAVEMUHBERI -11

3anaua 4. [1o Teme «CnekTpocKkonus AAEPHOr0 MATHUTHOTO PE30HAHCA

Ha nonke ¢ peaktuBaMu cTosija crapas 0aHKa ¢ KAaKUM-TO O€JIbIM IOPOLIKOM.
Ha norteproil 3TMKETKE 3HA4YWJIACh 3araJodyHas HAANHUCh «...0Bas KucioTay. Ha
ocHoBaHuH criekrpa SAMP onpenenure, 4yro 310 3a Kucnora. Caenaure OTHECEHUE
CUTHAJIOB, OOBSACHUTE CIEKTP.

Y2

T
3.0

=0.00

27.90
16,84

179.83

~162.75

. L

3amaua 5. [IpuMep KOMIUIEKCHOM 3a7ja4H, BKJIIOYAIONIEH pa3IndHbIe (PU3UKO-
XAMHUYECKUE METOIbI aHAIN3A.
Onpenenuts cTpoeHne coequHeHus cocraBa CigHio
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Lop

50

TERHSALTTANCE] %1

T T T
£000 1500 Looo amo
HAVEHUHBERT -1l

T
4000 3000

Il. [lucbMeHnHbIe padoOTHI
1. Tectr (IIP-1) (Cucrtema cTaHIapTU3UPOBAHHBIX 3aJaHUN, MO3BOJISIONIAS
aBTOMATU3UPOBaTh TMPOLEAYPY H3MEpPEHHsS YpPOBHA 3HAHUW UM  YMEHHI
oOyuaromierocs) - ®oHI TECTOBBIX 3a/IaHUM.
2. Kontponbnas pabora (IIP-2) (CpenctBo mpoBEepKH YMEHHH NPUMEHSTH
MOJYYEHHbIC 3HAHUS [UJIs PELICHHS 3a]ad OINPEACICHHOTO THUMAa MO TeME WIIU
pazzeiny) - KoMIiekT KOHTpOJIbHBIX 33JJaHHil 0 BapHaHTaM.

KomMiuiekT 3aqaHnii 1yl KOHTPOJIbHBIX padoT
1o aucHUIIMHe PU3NYECKUEe METOIbI UCCIEAOBAHUS

Konrpoasnas padora Nel «Cnexkrpockonus AMP "H»

OOmiee 3amaHuve: MPOU3BBECTH COOTBETCTBUE CIEKTPAJIBHBIX JTAHHBIM
npesmoaraeMoii Gopmyie 1 oGOPMUTH Pe3yiIbTaT. 3apucosarh criektp SIMP 'H,
BBIOpaB MaciiTad MPOM3BOJBHO M yKa3aTh npumepHble 3HadeHuss KCCB nns
OTJIEJIbHBIX CUTHAJIOB.

No XUMCIBUT MynbTHrmier- OtHocut. | BpyrTo- dhopmyna Knacc

BapHaH M.]I. HOCTH WHTCHCHB. COCTUHEHUS

Ta /I

1 4,60 TPUILIET 1 C3H3Cls [Tentaxmop-
6,05 nyoer 2 pornaH

2 2,22 TPUILIET 1 C3H4O
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2,68 CUHTJIET 1
414 nyoner 2

3 3,40 TPUILIET 1 C3H40,
4,20 TPUILIET 1

4 2,20 MynbsTUIieT 1 C3HeCl,
3,65 TPUILIET 2

5 1,00 Tpurmter 3 C3HgCl,
2,43 MynpTumnier 2
4,35 TPUILIET 1

6 2,72 Ksunrer (5) 1 C3HgO
490 TPHUILICT 2

7 3,60 CHUHTIJIET 1 C3HgO3

8 5,00 CUHIJIET 1 C3HgOs3

9 1,30 TPUILIET 3 C3zH7NO
2,23 KBapTeT 2
6,50 CUHTJICT 2

10 1,54 nyoner 6 C3H7NO,
4,60 KBapTeT 1

11 1,05 TPUILIET 3 C3H7NO,
2,10 CEKCTET 2
4,45 TPUILIET 2

12 1,13 nyoner 6 C3HgO
3,20 cerrrer (7) 1
3,90 CUHTIJIET 1

13 1,20 TPUILIET 3 C3HgS
2,05 CHHTJIET 3
2,50 KBapTeT 2

14 1,40 TPUILIET 3 C4HeO,Cl»
4,40 KBapTeT 2
6,00 CUHTJIET 1

15 1,92 CUHIJIET 3 C4H;Br
4,00 CUHIJIET 2
5,08 nyoner 2

16 2,25 CHUHIJIET 3 C4H;0Cl
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3,00 TPUILIET 2
3,85 TPUILIET 2

17 1,65 nyoner 3 C4H;0Cl
2,25 CHHTJIET 3
4,55 KBapTeT 1

18 0,92 TPHILICT 3 C,H,OCI
2,85 KBapTeT 2
3,50 CUHTJIET 2

19 3,60 TPUILIET 2 C4H;NO
3.40 CUHTJIET 3
2,50 TPHUILICT 2

20 1,60 CHHTJIET 1 C4sH7NO
3,30 CHHTJIET 6

20 1,28 TPHILIET 3 C4H-0,CI
4,08 CUHTJICT 2
4,30 KBapTeT 2

21 1,05 TPHUILICT 3 C4H;0,Br
2,12 MYJIBTUILIET 2
4,08 TPHILIET 1
11,0 CHUHTJIET 1

22 1,10 TPUILIET 3 C4HgO
2,15 CUHTIJIET 3
3,70 KBapTeT 2

23 0,95 TPUILIET 3 C4HsO
1,78 MYJIbTHILIET 2
4,06 TPUILIET 2
8,22 CUHIJIET 1

24 1,20 TPUILIET 3 C4Hg0O,
2,05 CUHIJIET 3
4,20 KBapTeT 2

25 1,18 TPUILIET 3 C4HgO3
3,84 KBapTeT 2
4,08 CUHIJIET 2
11,0 CHHTIIET 1
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26 1,05 nyoner 6 C4HqBr
1,95 MYJIBTUTUIET 1
3,35 nyoner 2

27 1,09 TPUILIET 3 C4HqBr
1,82 nyoner 3
1,96 MYJIBTHILICT 2
4,05 CUHIJIET 1

28 1,10 CHHTJIET 9 C4H100
4,10 CHHTJIET 1

29 3,58 CUHIJIET 3 CsHgO»
5,10 nyoner 2
5,50 TPUILIET 1

30 1,50 CHUHTIJIET 6 CsHgO
2,10 CUHIJIET 1
2,25 CUHIJIET 1

31 1,05 nyoner 6 CsH100,
1,96 CUHIJIET 3
4.85 MYJIBTUILIET 1

32 2,52 TPUILJIET 2 CsH1003
3,30 CHHTJIET 3
3,54 TPUILIET 2
3,70 CUHTIJIET 3

33 1,02 TPUILIET 3 CsHy:Cl
1,68 CHUHTJIET 6
1,88 KBapTeT 2

34 5,40 CUHTIJIET 1 CsHsOo Apomaruuec.
6,90 CUHTJIET 2 CoenuHeHne

35 2,00 CUHTIJIET 3 CsHio
5,00 cuHrneT (mmp.) | 2

36 1,95 CHUHTJIET 3 CeH100 Keron
2,10 CHUHTJIET 6
6,10 CUHIJIET 1

37 1,46 CUHIJIET 3 CsH120,
2,00 CUHTJIET 1
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38 1,30 TPUILIET 3 CeH13NO>
2,42 CHHTJIET 6
3,20 CUHIJIET 2
4,15 KBapTeT 2

39 1,95 CHUHTIJIET 3 CeH13NO>
2,22 CUHIJIET 6
2,45 TPUILIET 2
4,05 TPUILIET 2

40 3,30 CHUHTIJIET 3 CeH1403
3,60 CUHIJIET 4

41 4,40 CuHrier 2 C;HgO
4,85 Cunrieer 1
7,25 CHHTJIET 5

42 1,13 Tpurnner 3 C7H1204
3,32 CuHrier 2
4,18 KBapTeT 1

43 1,15 Tpurnner 9 C7H1603
4.40 Ksapter 6
5,00 CUHTJIET 1

44 6,70 HyO6ner 1 CgH;Br
7,05 HyGner 1
7,23 CUHTIJIET 5

45 3,90 Cunrier 3 CgHgO,
7,55 2 nybnera 4
9,90 CUHTIJIET 1

46 2,25 Cunrier 3 CgHig
7,00 CUHTJIET 2

47 1,38 Hy6ner 3 CgH11N
1,58 CuHrier 2
4,10 KBapret 2
7,30 CHUHTIJIET 5

48 1,05 CuHrier 3 CgH140,
1,23 CuHrier 3
2,45 CHHTIIET 1
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49 1,20 Tpumer 3 CgH1404
2,65 Cunrner 2
410 KBapTeT 2

50 1,21 Tpuruier 6 CgHisNO Keron
1,96 Cunriier 3
3,15 Ksaptet 4
4,95 Hybner 1
7,26 nyoer 1

51 3,50 Cunrier 1 CoHgO
7,20 CUHIJIET 1

52 2,00 MynbTHmier 1 CoHig
2,95 Tpunuer 2
7.30 CUHTJICT 2

53 2,00 HyGner 2 CoH10Br>
452 MynpTHUIier 1
5,05 Hy6ner 2
7,40 CHUHIJIET 5

54 2,45 CuHrier 3 CoH100
2,62 Cunriier 3
7,50 2 nyGnera 4

55 2,10 Cunrier 3 CoH1:NO
2,33 CuHrier 3
7,20 2 nybnera 4
7,90 cunarier (mmp) | 1

56 2,32 Cunrier 3 C10H100
6,80 HyGner 1
7,12 [y6ner 1
7,40 CHUHIJIET 5

57 1,10 Tpuner 3 C10H1207
3,55 CuHrier 2
4,00 Kgaprer 2
7,10 CHHTIIET 5

58 1,55 Cunrier 6 C10H13ClI
3,05 Cunrier 2
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7,30 CUHIJIET 5}
59 1,78 CuHrier 3 C1oH13NO
2,25 CuHrier 3
3,20 Cunrier 3
7,30 MYJIbTHUILIET 4
60 1,40 Tpumer 3 C10H13NO,
2,15 CuHrier 3
4,00 Kgaprer 2
7,15 2 nybGnera 4
7.00 cunrier (mup) | 1
61 0,88 HyGner 6 CioH1a
1,86 MynbTumier 1
2,45 Hy6ner 2
7,12 CUHIJIET 5
62 1,30 CuHrier 9 CioH1a
7,28 CHHTJIET 5
63 2,80 HyGner 1 C11H100-.Cl> Iuknnueckoe
3,55 HyGner 1 Coenunenue
3,80 Cunrier 3
7,20 CHUHTJIET 5
64 1,00 Hy6ner 6 C11H1a
2,31 MynbTHmier 1
6,00 Kgaprer 1
6,23 Hy6ner 1
7,10 CUHTIJIET 5
65 1,40 Tpunner 3 C2H1o
2,90 Kgaprer 2
71-79 MYJITHILIET 7
66 1,10 CuHrier 3 C13Hy Iuknnueckoe
1,80 CuHrier 6 COEIMHEHNE
4,75 CUHTJIET 1
67 1,30 CuHrier 9 C13H00
2,15 CuHrier 6
2,30 Cunrier 3
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6,95 CUHTJIET 2
68 5,25 CuHrier 5 CisHoo AJkeH
5,40 CUHIJIET 1
69 4,40 Cunrier 5 C14H100 Huknnueckoe
7,20 CHHTJIET 1 COeIMHEHHE
70 2,30 CuHrier 3 C15H140
5,15 CuHrier 1
7,40 CHUHTIJIET 10

KonrpouabHas padora Ne2 «Ucnoab3zoBanue meroaos AMP u macce-
CIICKTPOMETPHHU B CTPYKTYPHOM AHAJIHU3E»
Bapuanr 1

1. OOBsACHUTE U3MEHEHHUS B ITOJIOKEHUH JUTMHHOBOJHOBOM IOJIOCHI
MOTJIOIICHMS B p;I):[y MEPEUNCIIEHHBIX COEUHECHUM:

H C
a) Hsc Xmax=475 HM, £€=32000

\ _
N==N No2
/
Amax=438 uM, £€=22000
N=N No2
H C—CH
B) CH3 Amax=420 uM, £=18600

2. B UK-cnekTpe BemecTBa Habmoaar0Tes mojiockl norjomenus 3300, 2950,
2860, 2120, 1465 u 1385 cm™. Onpenennte, KAKOMY U3 IIPHBEICHHBIX HIKS
COEIMHEHUI MPUHAJICKUT NpuBeaeHHBIN ciekTp? [IponsBeaure nonHoe
OTHECEHHE IT0JI0C.

a) CH3;CH,CH=CHCH,CH=CHCH;
6) CH3CH,CH,C=CCH,CH,CHj3
B) HC=CCH,CH,CH,CH,CH,CHj3
r) CH3CH,CH=CH-CH=CHCH,CH;
3. Coenunenue CigH13Br mpu oxucnennn KMnO, nipeBpariaercst B 6€H301MHYIO

KUCIOTy 1 uMeeT B criektpe [IMP tpu cunrnera mpu 6 1.7; 3.1 u 7.3 m.1. ¢
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COOTHOIIIEHHEM MHTETPAIbHBIX HHTEHCUBHOCTEH 6:2:5 COOTBETCTBEHHO.
Onpenenure CTPYKTYpy COCAMHEHUS.

4. B macc-criekTpe BelecTBa UMeroTCes ik M/z: 168, 139, 125, 97. Kakoii u3

ABYX CTPYKTYP COOTBCTCTBYCT CHeKTp? IlosicuuTte cBOM BI)I60p.
CH; CH,
H3C CH3 C,Hs CH,

CH;

(A) o (B)

5. YcranoBute ctpykTypy BemectBa. Cnekrp [IMP: 4.2 m.1., ¢ (3H); YO
(rexcaH): Amax=273 uM (Ig € 1.3); UK 1 Macc-CrieKTpbl CMOTPHUTE Ha pHC.

T, %
100

751

50

251
nK

Jooo
0 L 1 | ] r 1 1 L
4000 2000 1500 1200 1000 900 800 emt

[0/771-/ ’ %
W[ e 0 61

75

46

50 F,5

2%

ult il

0 T T v T
10 20 30 40 50 mfz

Bapuanr 2

1. Kakwue u3 KpuBbIX sBIst0TCA Y P-criekTpaMu 4-MeTHIINEHTEH-3-0Ha-2 B

T'CKCaHe, CITUPTC U BOI[C? I/ICXOI[SI N3 BJIMAHUA PAaCTBOPUTCIIA HA IMOJOKCHHUC

IMOJIOC MOIJIOMICHU, OIPCACIINTC, KAKMEC TUIILI JICKTPOHHLIX IIEPEXOI0B

O6YCJ'IOBI/IJ'H/I ITOABJICHUEC 3THUX II0JOC.
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0 ol O A ANEENA N
200 240 280 320 A,mM

2. Ha puc. npusenen MK-cnektp BemectBa, cocraBa CgHgN,O,. Onpenenure,
B Kakue (PyHKIIMOHAIBHBIE TPYIIIBI BXOIAT aTOMBI a30Ta U KUCIOPOJa, U IO

XAPAKTCPUCTHUICCKHUM YaCTOTAM BBICKAXKXUTC IIPCAIIOJIOKCHHUC O CTPYKTYPC
COCIUHCHUS.

3050 2220

860, 230 0

5000 3000 2000 1500 1300 1100 1000 900 800 700 em™!

Puc. 5.26. UK-cnextp coenmnenns CgHN,O, (B Tabaetke KBr)

3. Coequnenue Ci1H160 006pa3zyeT co menoyamMu CoH, C XJIOPHBIM KeJIe30M

naet uBeTHyo peakiuio. B cnektpe [IMP nBa cunrnera ipu 6 2.1 u 4.2 m.1. ¢

COOTHOIIIEHHEM MHTErPAIbHBIX MHTEHCUBHOCTEN 15:1 COOTBETCTBEHHO.
Ornpenenute CTPYKTYypy COEAUHEHUS.

4. Onpenenute 3IEMEHTHBINA COCTAB COSAMHEHUS MO MPUBEICHHBIM JaHHBIM
macc-criektpa: 112 (100%); 113 (6.7%); 114 (32.7%); 115 (2.16%).

5. YcranoBute ctpykTypy Bemectna. XXunkocts C,H4O. Cnextp IIMP: 2.1
M., 1 (3H); 9.8 m.x., k (1H); Y® (rekcan): Anax=290 uMm (Ig € 1.23); UK-
CIIEKTP (CM'l): 2980-2830 mup., cun., 1730 cui., 1450 cm., 1380 ci.; macc-
crektp, M/z (%): 44 (100), 30 (30), 28 (16), 16 (8), 14 (16).

Bapuant 3

1. Kakue u3 kpuBbIx siBisitorcst Y -criektpamu eHosa B TeKcaHe, CIupTe u
CIIUPTOBOM pacTBope miesnoun? Mcxos u3 BIusSHUAS PaCTBOPUTENIS HA
MOJIOKEHHUE TIOJI0C MOTJIONICHUS, ONIPEACIIUTE, KAaKUEe TUIIBI JIEKTPOHHBIX

Mepexoa0B O6y0JIOBI/IJII/I TTOSBJIICHUEC 3TUX I10JIOC.
Ige

1 1 !
200 260

1

!
280 A, HM

Puc. 5.13. Y®-cniextpsl dheHona
B PATMYHBIX PACTBOPHUTENAX
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5.15. Iposeaute otHeceHue nonoc moroieHus B MK-cnexrpe N-MeTni-
aHWIuHa (puc. 5.22). -

100
R 80

(=)
o

IMponyckauue,
(%) BN
(=] (]

0 . . 16007 V1515 ™Ni330 = ! ¥ ik A
5000 3000 2000 1500 1300 1100 1000 900 800 700 oM

Puc. 5.22. UK-cniektp N-MeTHNaHWIMHA (KMIKas TUIEHKA)

3. 'uapupoBaHreM aHTpalleHa MOJy4YeHO COeAUHEHUE, B ciekTpe [IMP
KOTOpOro JBa cuHriiera rmpu 6 4.0 u 7.2 M.JI. C COOTHOIIIEHUEM MHTETPATbHBIX
MHTEHCUBHOCTEN 1:2, cOOTBETCTBEHHO. ONpenenuTe CTPyKTypy COEIUHEHUS U
HalMIIUTE YPABHEHUE PEAKIIUU.

4.

zbmny% o TN
Ha puc. npusenens macc- 100 s ~ 5 4
CTIIEKTPBI U30MEPHBIX I(PUPOB — g0l s
STUIM300yTHIOBOTO U OTHII- 60— %
6mop-0yTUIIOBOTO. Y CTAHOBUTE ‘;Z By 59

“1

CTPYKTYpHI BemiecTB A u b. 2 J.If. Crbasy fuced oy
OOBsicHUTE IPONCXOXKACHUE sof- - o, 2 , 5
OCHOBHBIX ()parMEHTHBIX 60}
HOHOB. e it L _

S o l l sZ1 732 i

o I 1 A L g |
z0 50 70 an mfz

5. YcranoBute cTpykTypy BemecTBa C3H;ClO. Y®-cniekTp: nmpo3payHo BEIIIe
200 am; UK, IIMP u macc-cnekTpsl CMOTPUTE HA PUC.
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Bapuanr 4

3. Kaxkue u3 kpuBbIX ABIAOTCS Y D-crieKTpamMu N-HUTPO(GEHOIa B U300KTaHE,
ATaHOJIE U CIUPTOBOM pacTBope miesnodn? YeM oOBICHSIOTCS pa3inydus B

MOJIOKEHUH U HHTEHCUBHOCTH T10JIOC MOTJIONIEHUS [TPY U3MEHEHHUH
pactBopurensa u pH cpenpi?

/F/&) 300 400 A, HM
uc. 5.11. YO-cniektpsl n-Hutpode-

HOJIA B Pa3JIMYHBIX PACTBOPHUTEIIAX

4. Ha pucynke npuseneH UK-cnektp 5,5-qumeruniukiorekcanauona-1,3 B
ToHKOM cJioe. [Ipu 3anucu criektpa B pazbasienHoMm (0.005 M) pactBope B
XJ10po(OopMe MIPOKast [0JI0ca MOTIOMeHws B 001acTi 3600-3100 cm™
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1
MCU€e3aeT U BMECTO Hee MOSIBIAETCS y3Kas nosioca npu 3600 cm .
Omnpenenute KOHPUTYpaIUIO THAPOKCHIBHBIX TPYIIN JJAHHOTO JHOJIA.

7,%

700

75

50

25

oL 1

1 1 1
3600 3400 3200 3000 2800

1400

L
200

1
1000

cm

N300ytrien obpadoran 6pomoBogopoaoM. B criektpe [IMP mpomykra

peakmuu: 6 (M.1.) 1.0, o; 2.1, m; 3.2, 1. ¢ COOTHOIIEHHEM HHTETPATHHBIX
MHTEHCUBHOCTEN 6:1:2 COOTBETCTBEHHO. Y CTAHOBUTE, ITPOU30IILIO JIX

IIPUCOEANHEHNE 10 ITpaBHily MapKOBHMKOBA WJIM IPOTUB HETO.

4. IlpensioxuTe CTPYKTYpY ABYX
M30MEPHBIX CIOXKHBIX 3(pUpOB
HOPMaJIbHOT'O CTPOEHUS 10 JaHHBIM
Macc-criektpa. O0bsicCHUTE
IIPOUCXOXKIEHNE OCHOBHBIX
(parMeHTHBIX HOHOB.
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100 &t =
5D 71
60}
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<0 |-
E 60
B 45 : 73
Il | 57lsr 101 116
ol Ll 1 o 1 Rk
100
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5. YcraHoBure cTpykTypy Bemectsa C4H 11NO. Y ®-cnekTp: mpo3payHo BHILIE
200 uMm; UK, I[IMP u Macc-cieKTpel CMOTPUTE Ha PHC.
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Bapuant 5

1. OOBsicHUTE, UeM BbI3BaHbI paznnuus B Y O-cniekrpax 4-

TUAPOKCUITpOonTMOopeHOHA, TTOTYYEHHBIX B ITMKiIorekcane (A), aranone (b) u
B BoaHbIX pactBopax HCI (B, Ph 3.0) u NaOH (T, pH 11.0).

lge

NS opn

21 Ho—~O)-Cco-CaHs

R T e R T

2. Yraeonopon CgHi, nmeet B MK-criektpe mosiocs mororienus npu 3045 u
-1
1650 cm . B pe3ymnbTaTe 030HOIM3a UCXOTHOTO COCTMHEHUS 00pa3yroTCs
aNbJACTHI U KETOH C OJIMHAKOBBIM YHCJIOM aTOMOB yTJIepoja B MOJICKYJIE.

Hanummure cTpyKTypHYI0 GOopMyITy yriaeBoA0pOIa, a TAK)KE ypaBHEHUE
peaxkuumu.

3. Ilpu ruapataruu HenpeneabHoro yraeBoaopoaa C,Hg momyyen compr,
conepxamuid B cnexkrpe [IMP nBa cuarnera nmpu 1.1 n4.1 m.a. ¢
COOTHOIIIEHHEM MHTeHCcHBHOCTeH 9:1. Hanuiure cTpykTypHYIO hopMyTy
YTIIEBOAOPOAA, & TAKIKE YPABHECHUE PEAKLUU.
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4. Dtunopomy >pupy

KaKOi aMUHOKHCIIOTBI %50
(A unu B) R
COOTBETCTBYET

||

NPHUBEJIECHHBIN Macc- ” ol
criekTp? 3

COOC,Hg
H,C
; /\'/ A

NH,

NH,

COOC,Hg
HLC
5. ¥YcranoBure cTpykTypy BemectBa. Kunkoctb C4H100,. Y®: npo3pauso.
Cnextp [IMP: nBa cunrnera npu 3.06 u 3.3 M.1., COOTHOIIIEHUE
uHTeHCHBHOCTEH 3:2. Macc-criektp, m/z (%): 90 (22), 60 (18), 58 (9), 46

AT G TR m/z

(7), 45 (100), 43 (6), 31 (8), 29 (19), 28 (8), 15 (12). UK-creKTp npuBe/IeH.

T,%

100f

75

S0

25

0 1 | | L ] | | |
4000 2000 1500 1200 1000 800 800 cm-1

Bapuanr 6

1. PaccunTaiite Amax OJOCHI TIOTJIONIEHUS B TIOJIUEHOBOM XpoMoQope.

2. Omnpenenute ctpoenue coenunenus: C3HgO no nanusim MK-cniekTpa.
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3. Cnoxusiit apup dopmynsl CsHigO, conepxur B ciektpe [IMP tpu curnana
mpu o (M.11.): 1.05, 1; 1.95, ¢; 4.85, M ¢ COOTHOIIIEHUEM WHTEHCUBHOCTEH
6:3:1, coorBeTcTBeHHO. Hanummmre cTpyKTypHYIO (pOpMyITy BEIIECTBA.

4. Ycranosure ctpoenue coeauaenns CsHi40 1o ero macc-criektpy: m/z (1) —

102(1), 87(20), 59(12), 45(100), 43(60), 41(16), 39(12), 29(5), 27(20).

5. YcranoBure cTpykTypy BemectBa. Kuakocts C4HgOBr,. Cnextp IIMP: nBa
MyJbTUILIETA TTPU 3.4 M.1. ¥ 3.8 M.JI. pABHOM UHTEHCUBHOCTHU. Y O:
npo3padHo. Macc- u UK-ciekTpsl IpUBEAEHBI.
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1. PaccunTaiiTe Amax OJOCHI TTOTJIONIEHUS B TIOJIUEHOBOM XpoModope.

T 1 1 N
00 10 140 230 m/z

Bapuaur 7

I I I NH,
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2. ComnoctaBbte nanHbie MK-criekTpa co cTpyktrypoit 2-peHunoyTuH-3-oma-2.

7,%

T, %
100

75

50 OH
H3C—C—C=CH
254

0
T T \J ]
4000 3000 2000 1500 1200 8;)0 71;0 em’!

K 3zanaue 3-1.

JBa n3zomepHsbix yriesoaopoaa Ci1Hjg mpu okucIeHNN epMaHraHaTOM
KaJIisi 0Opa3yroT OJIHY U Ty ke KucioTy. Ha ocHoBanuu criektpoB IIMP
yCTaHOBUTE CTPYKTYpbl coenunennii A u b. Kakosa pabouas yacrora
npudopa?

’150 400 350 200 150 100 0

1 —i

AT T S SR I T

Onpenenure 3JIEMEHTHBINA COCTaB COCTMHEHUS 110 MHTEHCUBHOCTSIM
M30TOIHBIX TUKOB MOJIEKYJIsipHOTO HoHa: M/z (1, %) — 72(100), 73(3.5),
74(0.5). [IpuBenruTe BO3MOXKHBIE BAPUAHTHI CTPYKTYPHBIX (hOPMYII.
budynkiuonansHoe BemiectBo C,H;ON, criocobHOe aruianpoBaThCs 1Mo
obeuM ¢yakmonansHeIM rpynmaM. Crextp [IMP (D,0), MK, macc-
MIPUBEACHBI HA PUCYHKAaX.
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Bapuanr 8

1. PaccuuTaiiTe Amay MMOJIOCH TIOTJIOMICHHUS B MIOJIMEHOBOM XpOMOope.

OH CHy

2. ComnocraBbre nanubie MK-crmexTpa co cTpykTypoit meHTeH-3-0Ha-2.

T,%
100

754

0 g~ CH=CH-C~CHy

25

0

3 Bl 1 LI I T
4000 3000 2000 1600 1200 800 L‘H‘('

K sagaue 3-2.

3. INocne o6paboTKu OGPOMMATIOHOBOTO HUpPa PACTBOPOM COJIBI B CIIEKTPE
IIMP ocrarorcsa aBa curnana: 1.1 m.a., T u 4.0 m.1., k. CoeiMHEHNE HE
COJIEP>KUT HAaTpus. B kakoe BenecTBo NpeBpaTuiicss OpoMMaIoHOBbIN 3hup?

4. OnpenenuTe SJIEMEHTHBIN COCTaB COSIMHECHHS IT0 HHTCHCHBHOCTSIM
U30TOMHBIX TUKOB MOJIEKYJIsipHOTO HoHa: M/z (1, %) — 112(100), 113(6.7),
114(32.7), 115 (2.16). [IpuBenuTe BOZMOXKHBIE BAPUAHTHI CTPYKTYPHBIX

dbopmy.

5. XKuaxocts C4H4Cly, UK-criexTp (CM‘l): 2960 mup. cp., 2240 cin., 1430 cp.,
1265 c., 1165 c., 710 c.; Cnektp IIMP: 4.15 c. Onpenenure CTpyKTypHYIO
dbopmyiy BellecTBa.

Bapuanr 9

1. PaccunTailiTe Amax OJIOCHI TIOTJIOIIEHUS B IOJIUEHOBOM XpoModope.

(0]
N F

(o}

\CH3

2. Ilpu mocnenoBaTenbHOM 00padOTKE aleTUICHA SKBUMOISPHBIMU
KOJIMYEeCTBAMU aMuja HaTpus U 1-0pom-3-(heHusmpornana CHHTE3UPOBAHO
coenquHeHue (A); mocaea0BaTeIbHON 00pab0OTKOM ATOTO BEIIeCTBa
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HKBUMOJIIPHBIMH KOJIMYECTBBAMH aMUa HATpUs U HOJMETaHa
cunTezupoBano coeauHenue (b). KakoMy BelecTBy NpuHAIICKUT KaXIbIH
U3 MPEJCTaBICHHBIX CIIEKTPOB.

7,%

100

75

50 bigs

A 100

0 75
50
25

b ) Plapvpe b SR 0

4000 3000 2500 2000 15001300 11001000 900 800 700 cm~t

3. Tspxenas 6ecuiBeTHas ciezoTounBas xuakoctbh CgHi30,Br cuaTe3npoBana us
areTajberuaa, 3TaHojia 1 Opoma. YCTaHOBUTE CTPOSHUE ITOTO BEIIIECTBA,
eciu ero criektp [IMP conepxur (6, m.a.): 1.1, T (6H), 3.45, x (4H), 3.75, 1
(2H), 5.6 T (1H).

4. KakoMy U3 NepevHCIICHHbIX BEIIECTB MPUHAJIEKUT MACC-CIIEKTP?

JIoKaxuTe C MOMOIIbIO HHTEPIPETALNN (PPArMEHTHBIX MTUKOB.

L%
100

121
80~

60}~ - 136(m*)
ke 108
20k 39 65 79 85 97

0 L
30 40 S50 60 70 80 80 100 110 120 IJUIH/Z

COOH CHO OH ,/COOCH;
@(cm U @( (1 @( (I ©/ (v

0CH; COCH;y

_/CHyCOOH CH,CO0\ ;
07" 1 O 0
HCOOH,C”

5. Coemunenne CgH;9O, cymiecTByeT B popMe ABYX reOMETPUUYECKUX
n30MepoB; oOecuBeurnBaeT OpoMHyro Boay. Cnekrp [IMP, macc-cniekTp u
NK-cnekTp npruBeacHBI.

K sanaue 5-19,
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KonTpoabnas pabora Ne3 «Mcnosb3oBanue MeTo10B SIMP u macc-

CIIEKTPOMETPUM B CTPYKTYPHOM aHAJIU3e»

Bapuanr 1
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Bapuanr 2
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Bapuanr 3
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Bapuanr 4
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Bapuanr 6
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Bapuant 7
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Bapuanr 9
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Bapuanr 10
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KoMmmiekTt 3aJJaHUHA UTOTOBOI0 TECTUPOBAHUSA
10 JUCHUILIMHE «DU3NYECKUE METOIbI UCCIICIOBAHUS

1. JlomosHuTe

CurHasbl CUCTEMBI IBYX B3aUMOJCHCTBYIOIIMX SIIEP BOJOPOJIA, PACTIOIOKEHHBIX Y
COCEJTHHX aTOMOB YTJIEPOJIa B PE3YJIbTATE UX B3aUMOAECHCTBUSA B ciekTpe AMP 'H
10015 (0 20531 () 2 1 AP PP TP PUPPTRUPRPTOPPIN
2. JlomoHuTe

NHTEHCUBHOCTU OTAENBHBIX JIUHUM B TYOTIETE .o

3. JlomoJHHuTeE

CurHaisl cuctemsl, B KOTOpo# poToH H, nmeer Ha coceqHeM aTtoMe yriiepoaa
JIBa SKBUBAJICHTHBIX TpoToHA Hy B criektpe AMP 'H MIPEICTABJICHBI

4. JlomoJiHHTE

NHTEHCUBHOCTH OTAEIBHBIX JIMHUMN B TPUILIETE ...........

5. JonmoJiHuTE

NHTEHCUBHOCTH OTAEIBHBIX JIMHUM B TPUILIETE HE PABHBI 1 COOTBETCTBYIOT

6. /lomoJiHHTE

PaccTostHue MexX1y COCETHUMU JTUHUSAMH B TPUILIETE .......

7. JlomosiHuTE

PaccTostHue MexX 1y COCETHUMU JTMHUSAMH B TPUIJIETE COOTBETCTBYET BEJIUUMHE

8. lomoJiHHTE

Curnainsl cucrtemsl, B KOTOpor IpoToH H, nmeer Ha coceHeM aTtoMe yriiepoaa
TPHU SKBUBAJICHTHBIX IpoTOoHA Hy B ciektpe AMP 'H IIPEJICTABIICHBI

9. omnoJyiHuTE

NHTEeHCUBHOCTU OTAENbHBIX JIMHUM B KBAPTETE COOTBETCTBYIOT

10. YcraHoBUTE COOTBETCTBHE

H
2 I . I 5 H ——C —(I xS
F;\ Hy
Hy
I .
- B H ——C —(I |— ~
iy
8'.\
11. YcTraHoBHUTE COOTBETCTBHE
1.TIpsimoe B3auMOACHCTBUE A B3aMMOJICVCTBYIOIIHNE SIAPA Pa3/ICIICHbI
2.I'emunanbHOE JIBYMSI CBSI3SIMU
B3aUMOJICUCTBUE b B3auMoencTByromue sapa pasaeiieHbl
3. Bunimnansaoe OJTHON CBSI3BIO
B3aUMOJICHCTBUE B B3auMoencTByromue siapa pa3aeiieHbl
4. JlambHEe B3aUMOACHCTBUC YETHIPbMS UJIU TISTHIO CBSI3SIMU
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" B3anMOICMCTBYIOIINE SI/IpA Pa3/ICIICHbI
TpeMs CBS3SIMU
12. lonosiHuTe

BHepFI/I}I CIIMH-CITMHOBOTI'O BSaHMO,HefICTBI/ISI, a, CJICJOBATCIIBHO, U KOHCTaHTa

CIIMH-CITMHOBOTI'O BSaHMO,HGﬁCTBHH, B ITPOTHUBOITIOJIOKHOCTh XUMHWYCCKOMY CIABHIY,

OT HaIPSKEHHOCTH BHEIIIHETO MAarHUTHOT'O TTOJIS.
13. BbiOepuTe NpaBUIbHBII 0TBET
KakoBbI €TMHUIIBI N3MEPEHNST KOHCTAHThI CITMH-CITMHOBOTO B3aUMOJCHCTBUS ?
A.ma. b.ITm B.Ts I x/lx/Mons
14. BbiOepuTe NpaBUJIbLHbINA OTBET
['emuHaBbHAS KOHCTaHTA HE 3aBUCUT OT
1. 3amMmecTuTeNeil B 0-TIOJIOKEHUU
2 3aMecTHUTelNel B B-TI0JI0KEHUH
3. yria Mexuay CBSI3SIMHU
4

PaCIOJIOKCHUS COCCAHUX T-CBsI3EH

5.  ruOpuausaiuu aToma yriepojaa

15. JlomoJHuTeE

MaruuTHO->KBUBAJICHTHBIMH Ha3bIBAIOT TaKUe s7pa, KOTOPHIC UMEIOT
PE30HAHCHYIO YacCTOTY M O0IIee ISl BCeX XapaKTePUCTUYSCKOE 3HAUYCHUE

KOHCTAHTBI CITMH-CITMHOBOT'O B3aMMOJICHCTBHUSI C SIAPAMU JIFO00M cocenHei

TPYIIITHL.

16. ¥YcraHoBHUTE COOTBETCTBHE

K crniektpam mepBoro mopsiika OTHOCST CIIEKTPhI COSTUHEHHM, 11T KOTOPBIX

BBITIOJIHACTCA HpaBHJIO:
1. otHowenue JAv,d < 0.1
2. otHoweHue JAv,8 =1

-

3. orHoweHue Jiv,d > 1

17. MomoJHuTE
Tak, ”HTEHCUBHOCTb LEHTPAIBHBIX JTUHHUH ................ a yJAJICHHBIX JINHUU -
. O10T 3¢ deKT Ha3pIBaOT F3(H(HEKTOM KpHIIIa.
18. omoJHuTE
B3anmoseiicTBrue NpoTOHA (MJIM SKBUBAJIEHTHBIX POTOHOB) C IBYMsI
HEA3KBUBAJICHTHBIMU MPOTOHAMU C PA3TMYHBIMUA KOHCTAHTAMM CITUH-CITMHOBOTO
B3aMMO/ICHCTBUS TIPUBOJIUT K MOSIBJICHUIO B CIIEKTPE CUTHAJIA B BUJIE
19. MomoJHuTe
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B3aumopeiicTBue npotoHa (Miar Habopa 3KBUBAJIEHTHBIX IPOTOHOB) C IBYMS
HKBUBAJIEHTHBIMU IPOTOHAMHU U OJJTHUM OTJIMYAIOLIUMCS 110 XMMUUECKOMY CIBUTY
IPOTOHOM C Pa3JIM4YHbIMU KOHCTAaHTaMH CIIMH-CIIMHOBOT'O B3aUMOJIEHCTBUS
IPUBOJUT K MOSIBJICHUIO B CIIEKTPE CUTHAJIA B BUJIE

20. JlomoJiHHUTeE

B3aumopeiicTBue npoToHa (niau Habopa 3KBUBAJIIEHTHBIX IPOTOHOB) C TPEMSI
HKBUBAJIEHTHBIMH MPOTOHAMH U OJHUM OTIMYAKOLIUMCS IO XUMUYECKOMY CIBUTY
IPOTOHOM C Pa3JIMYHbIMH KOHCTAHTAMH CIIMH-CIIMHOBOI'O B3aMMOJECHCTBUS
IPUBOJIMT K MOSBIICHUIO B CIIEKTPE CUTHAJIA B BUJIE AyOneTa

21. JlomoaHute

B3aumopeiicTBue npoToHa (niau Habopa 3KBUBAJIEHTHBIX IPOTOHOB) C IBYMSI
HKBUBAJIEHTHBIMU IPOTOHAMH U JIBYMS1, OTIMYAIOIIHUMCS IO XUMUYECKOMY CIIBUTY
IPOTOHAMH, C PA3JIMYHBIMU KOHCTAHTAMU CIMH-CIIMHOBOT'O B3aUMOJIEHCTBUS
IIPUBOJIUT K MOSBJICHUIO B CHIEKTPE CUTHAJIA B BUJIE

22. YcraHOBHTE COOTBETCTBHE

H
H/\ P H"\
Hg
g 0 QA
Hy
Hy
A Yyang B 3y L

23. BbiOepuTe npaBUIbHBII OTBET
Kakomy cTpyKTypHOMY (parMeHTy COOTBETCTBYET NMPEJIOKEHHBIN CIIEKTP?

A A

PPM

1. X-CH,CH; 2 CH;OCH>-X 3 CH.-CH:-X

24. BbiOepuTe NPaBWIbHBIN 0TBET

KakoMy cTpykTypHOMY (pparMeHTy COOTBETCTBYET MPEATIOKEHHBIA CIEKTP?
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llhl _;I ¢ |\_

1. CH;-CH; 2. X—CH(CH;) 3. CH,-O-CH>-X

25. BpiOepuTe npaBUIbHBINA OTBET

Kakomy cTpyKTypHOMY (parMeHTy COOTBETCTBYET MPEMIOKEHHBINA CIIEKTP?

JL

1.CH3-CHX, 2. CH3CH,X 3. XCH,XCH;

26.Bbi0epuTe NPpaBUILHBINA OTBET

Kakomy cTpyKTypHOMY (PparMeHTy COOTBETCTBYET NMPEMJIOKEHHBIN CIIEKTP?
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PPM
1. XCH,CHX, 2. CH3-CHX, 2. CH;CH,X

27. BoiOepuTe NpaBWIbHBII OTBET

Kakomy cTpykTypHOMY ()parMeHTy COOTBETCTBYET MPEJIOKEHHBINA CIIEKTP?

PPM
1. X,CHCHX, 2. YCH,CH,X 3. X,CHCH,Y
28. BbiOepuTe npaBuJibLHbIN 0TBET

Kakomy cTpyKTypHOMY (PparMeHTy COOTBETCTBYET NPEJIOKEHHBIN CIIEKTP?
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1. X;CHCHX; 2. XCH;CHX; 3. X;CHCHY;

29. BpiGepuTe NpaBUIbHBINA OTBET

Kakomy cTpyKTypHOMY (parMeHTy COOTBETCTBYET MPEMJIOKEHHBINA CIIEKTP?

PPM

H H H
o Plan | P
1. H 2y xSy | Hs

30.Bbi0epuTe NpaBUILHBIA OTBET

KakoMy cTpyKTypHOMY (pparMeHTy COOTBETCTBYET MPEATIOKEHHBIA CIEKTP?
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31.Bpi0epuTe NpaBUILHBIH OTBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

;
PPM
X H H X X
X "= "l

. AmCH T eH o Fyoh

32. BpiOepuTe NpaBUIbHBINA OTBET

Kakomy cTpyKTypHOMY (PparMeHTy COOTBETCTBYET IIPEJIOKEHHBIN CIIEKTP?
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33. Boi0epure npaBWIbHbIH OTBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

H
X X
nyek H?’S Py
L X CHs 2 X v 3 M CHa

H

34. BpiOepuTe NpaBUIbHBINA OTBET

Kakomy cTpyKTypHOMY (PparMeHTy COOTBETCTBYET IIPENIOKEHHBIN CIIEKTP?

7 6 5 A3 2
PPM
X H
H = o4 Ho
X }9{ X
1 X o H CHs XX

35. Boi0epuTe npaBuJIbLHbIN 0TBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET IPEAJIOKEHHBIN CIIEKTP?
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9 8 7 6 5 A 3 3 1 0
PPM

O
1. XCH;CH,Y 2 CH;CH,X 3.

36. Bri0epure npaBUIbHBIN OTBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

5 8 7 6 5 4 3 2 1 0
PPM
H /H Y
Oy o D
X
1 X 2. 3.
37. Bri0epure npaBUIbHBIN OTBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET MPEMJIOKEHHBINA CIIEKTP?
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Y X Y h
L O O
1 2 3
38. Bri0epure npaBUIbHBIN OTBET

Kakomy cTpykTypHOMY (PparMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

7 ¢ 5 4 3 2 1
PPM
Y,
by A )
LY’@\X 5 Y /s\ X 4 x’[g\x
39. Bri0epuTe npaBWIbHBINA OTBET

KakoMy cTpyKTypHOMY (pparMeHTy COOTBETCTBYET MPEATIOKEHHBIA CIEKTP?
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g 8 7 6 5 4 3 2 i 0
PPM

X
h =
D .0 .C
1. N 2. 3 N

40. Bri0epure npaBUIbHBIN OTBET

Kakomy cTpykTypHOMY (parMeHTy COOTBETCTBYET MPEIJIOKEHHBIN CIIEKTP?

41. Kakoil 13 npeiJIo’)KEHHbBIX CIIEKTPOB M0 MYJIbTUIIIIETHOCTH U XUMUYECKOMY

CIBUT'Y CUTHAJIOB COOTBETCTBYET CHEKTPY OpomMHCTOro OyTuia ?
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! --Jh j‘lul!ll!.h L _)lh v,

PPM

L d:'-".-'l_ JJ'-"-'!.I_.

2
PPM

42. Bbi0epuTe HOMep NPABUILHOTO OTBETA

Kaxoil u3 npenoKeHHbIX CIEKTPOB 10 MYJIBTUILNIETHOCTH U XUMUYECKOMY CIIBUTY
curHajiaoB cootrBercTByeT crekTpy N,N-aumernn-4-stundenzamuia?

o

l}l,c:H;,,

H:C. CH;
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PPM
3
[y Jl “
R 6 5 4y 5 T ] 0
PPM

43. Bpi0epuTe HOMEpP NPAaBUJIBHOI0 0TBETA

Kaxkoli u3 npemyioxKeHHbIX CIEKTPOB M0 MYJIbTUILJIETHOCTA U XUMUUYECKOMY CIIBUTY
CUTHAJIOB COOTBETCTBYET CIEKTPY MeHT-1-uHa ?

H
/
Hsc’c‘c/
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PPM
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| If
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PEM

44. Bpi0epuTe HOMEpP NPAaBUJIBHOI0 0TBETA

Kaxoil u3 npenoKeHHbIX CIEKTPOB 10 MYJIbTUILNIETHOCTH U XUMUYECKOMY CIIBUTY
CUTHAJIOB COOTBETCTBYET CHEKTPY 1-3TOKCUITpOIana?

NN

82



_JJIJJL _ _LIJJLLL _ L_JUL'\_

j ‘ I ' 3 ' 4 ' )

PPM

45. BoiOepuTe HOMEpP NPAaBUJIBHOI0 OTBETA

Kaxkoii u3 MMPCJIOKCHHBIX CIICKTPOB 11O MYJIbTHINNICTHOCTU 1 XUMHWYCCKOMY CABUTY
CUT'HAJIOB COOTBCTCTBYCT CIICKTPY I[I/IBTOKCI/IMGTaHa?
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46. BoiOepuTe HOMEpP NPAaBWIBHOI0 OTBETA

Kakoii cTpykType npunucanbl NPaBUIIbHBIC 3HAYCHUS XUMUYECKUX CIIBUTOB
MarHUTHO-3KBUBAJIEHTHBIX MPOTOHOB?
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0 o o

/[]\/306 /[]\/6406 )]\/1‘06

4.13 2.47 7.13 4.47 2.13

1 2 3

47.Bpi0epuTe HOMEP NMPABUJILHOI0 0TBETA

Kaxkoit CTPYKTYPC NPpUIIMCAHBI ITPABUJIBHBIC 3HAYCHUS XUMHYCCKHUX CABUI'OB
MAardiMTHO-3KBHUBAJICHTHBIX HpOTOHOB?

O
0 8.58 413 12.58 013
N 429 9.29
N~ O 1.29 H H
H 2.03 .03
1 2 3

48.Bbi0epuTe HOMEpP MPAaBUJIBHOI0 0TBETA

Kaxkoit CTPYKTYPC IIPUITNCAHBI IIPABUJIBHBIC 3HAUCHHUA XUMHUYCCKUX CABUI'OB
MariMTHO-2KBUBAJICHTHBIX HpOTOHOB?

6.63 1.63 3.63

H H H
7.60 518 5.60 2.18 9.60 3.18
7.40 1 5.40 ~-H 9.40 -H
7.33 7.60 H 5.33 560 H 9.33 9.60 H
e 5.61 i 2.61 ai 361
1 2 3

49. BbiOepuTe HOMeP NPABUJIBLHOIO OTBETA

Kakoi1 cTpykType npunucansl MpaBUIbHbIE 3HAYCHUS XUMUYECKUX CIBUTOB
MAarHUTHO-3KBUBAJICHTHBIX IPOTOHOB?

250 150 200 1.50 150 150 350 4.50 3.50
7.10 ) 0] 6.10 3.10 0] o) 310 1.10 0] O 1.10

1 2 3

50. BblOepute HOMep NPABUJILHOIO OTBETA

Kakoi1 cTpyKkType npunucansl MpaBUIIbHbIE 3HAYCHUS XUMUYECKUX CIBUTOB
MAarHUTHO-3KBUBAJIEHTHBIX TPOTOHOB?

85



(@] H 0] H (0] H
P 1.06 L 3.06 _z 4.06
2.25 2.00 2.25 5.00 4.25 2.00
H H
6.08 10.08 2.08
1 2 3

51. BoiOepure HOMep NPABWIBHOIO OTBETA

Kaxkoit CTPYKTYPC IIPUIINCAHBI ITIPABUJIBHBIC 3HAYCHUA XUMHUYICCKUX CIABUI'OB
MAarofMTHO-OKBHUBAJICHTHBIX HpOTOHOB?

3.62 H 6.83 1.62 H 283 1.62 7.83
305 446 105 246 105 146
1 2 3

52. BoiGepure HOMep NPAaBUJIBHOIO OTBETA

Kakoii cTpykType npunucanbl NPaBUIbHBIC 3HAUCHUS XUMUYECKUX CIBUTOB
MAarHUTHO-3KBUBAJICHTHBIX MPOTOHOB?

Q 2.91 o 0
7.91 503 : 2.93 7.91 2.93
s 241 7~ /
7.41 N N 7.41 N
7.91 291293 791293
3.34 7 41 583 2.34 2.41 234 74 ’
1 2 3

53.Bbi0epure HOMEpP NPAaBUJIBHOIO OTBETA

Kakoii cTpykType npunucanbl NPaBUIbHBIE 3HAUCHUSI XUMUYECKUX CIBUTOB
MAarHUTHO-3KBUBAJICHTHBIX MPOTOHOB?

S o
9 o) 195 1
1.95 = 0.90 1 . N:\
/\/N‘\O /\/N\\O i s 5
090 441 441 195 441 090

54.Bbi0epuTe HOMeP NPABUJIBLHOIO OTBETA

Kakoi1 cTpyKkType npunucansl MpaBUIbHBIE 3HAYCHUSI XUMUYECKUX CIBUTOB
MarHUTHO-3KBUBAJIEHTHBIX MPOTOHOB?
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320 535 120 535 120 535

CH3 OH CH; OH Chs OH
3.05 3.05 oS 6.89
S 6.89 120HaC 10.89 1.20H3
7.12
7.12 10.12 CH
671 CHasa 1071 CHazz 671 S234
1 2 3

55.Bbi0epute HOMep NPABWIBHOIO OTBETA

Kaxkoit CTPYKTYPC NPUIIHCAHBI ITPABUJIBHBIC 3HAYCHUS XUMHYCCKHUX CABUI'OB
MardimMTHO-2KBHUBAJICHTHBIX HpOTOHOB?

5.35 5.35
OH

6.63 6.63

7.06 7.06

4.78
O
5.11 HN
OH

11.0
1 2 3
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