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Conepxanue
CcTp.
Henu u 3anaun AUCHUIUIMHBL (MOLYIIS)
Mecto mucuumumabl (Moxyist) B ctpykrype OITOIT.
TpeboBanus K pe3yiabTaTaM OCBOCHUS TUCITUTITUHBI (MOIYJIs)
O6beM TUCIMITIIMHBI (MOYJIs) U BUIbI yUeOHOH paboTh
CopepxaHue TUCIUTUTHHBI (MOTYIIS)

5.1 Copneprxanue pa3ziejioB ¥ TEM TUCIHUIUIUHBI (MOTYJIS)

5.2 Pa3znenbl TUCIMUIUIAHBI (MOTYJISI) U MEXAUCITUTIIMHAPHBIC CBSI3U
¢ o0ecrnieunBaeMbIMH (ITOCIICIYIOIIMMHI ) TUCHUTUTHHAME (MOJTYJISIMHU )

5.3 Pa3aensl v TeMBI JUCIUILIAH (MOYJICH) U BUABI 3aHATUI
[lepeyeHp CeMUHAPCKMX, MPAKTUYECKUX 3aHSTHH, JAOOpPAaTOpHBIX paboT, TUIaH
CaMOCTOSTEILHOM pabOThl CTYZIEHTOB, METOJIMUYECKHE YKAa3aHUsI 110 OpraHu3aliu
CaMOCTOSITEITLHOM PabOTHI CTY/ICHTOB

6.1.  Ilnman caMOCTOSATENbHOM PabOThI CTYJCHTOB

6.2. Meroanyeckue yKazaHHS MO OPraHU3aIlMU CaMOCTOSITEIbHOU
paboTHI CTY/ICHTOB

[IpumepHas TeMaTuKa KypcoBbIX pa0OT (MIPOEKTOB) (TIPU HATTMYUH )

VYyebHO-MeToMUeckoe ¥ MH(MOPMALIIOHHOE — OOeCrieyeHne  AMCLMTUIMHBI

(Moyst):

a) OCHOBHas IUTEpaTypa;

0) JOTONHUTENBHAS TUTEPATYPA;

B) IPOrpaMMHOE 00ecIIeYeHue;

r) 0a3bl JaHHBIX, TOMCKOBO-CIPABOYHBIE 1 HHPOPMAIIMOHHBIS
CUCTEMBbI

MartepuaabHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTHHEI (MO/TYJIS)

10. OGpa3zoBarenbHbIC TEXHOJIOTHH

11. Onenounsie cpencraa (OC)



I. Hesn 1 3a024m qUCHUILIMHBL:

Hear aucuumianHbl — (GOPMHPOBAHHWE TEOPETUYECKUX OCHOB, IPAKTUYECKUX
BO3MOXXHOCTEH M OTPAaHWYCHUH, BAKHEUITNX (PU3HUECKUX METOIOB MCCIICOBAHMUS, 3HAKOMCTBO
C UX almnapaTypHbIM OCHAIICHUEM M YCJIOBUAMHU IMPOBCACHHA SKCIICPUMCHTA. I[aTB CTYACHTaM
MMpEaACTaBJICHUC 0 [@[OpuHOUIIAX W M[OPAKTUYCCKOM TPUMCHCHHU OCHOBHBIX, MIUPOKO
BOCTpGGOBaHHBIX (bI/IBI/I‘IeCKI/IX METOAOB UCCICAOBAHNS. I[OCTOI/IHCTBO KypcCa COCTOUT B TOM, YTO
paccMaTpuBaeTCsi KOMIUIEKCHOE MPUMEHEHUE CIIEKTPOCKOMMYECKUX U CHEKTPATbHBIX METOJOB
JUIE yYCTAQHOBIICHHWSI ~ COCTaBa, CTPOCHHS, CTPYKTYPbl OPTaHUYECKUX W HEOPTaHUYECKUX
coequHeHui. Kypc COCTOMT W3 TOCIENOBaTeIbHO H JIOTMYECKH CBS3aHHBIX pa3zelioB,
MOCBSAIICHHBIX SACPHO-PH3NIECKUM METOJIaM M METOAAM MOJICKYJISIPHOM CIIEKTPOCKOINH.

3agaul JUCHUILUIMHBI - B PE3y/IbTaTe W3YyUEHHs JaHHOTO Kypca CTYACHTHI JTOJDKHBI:
3HaTh TEOPHIO, MTO3BOJISIONIYIO ONUCKHIBATH (DU3MUYECKHE SIBIICHUS, KOTOPHIC IMTOCITYKHIIA OCHOBOU
BO3HMKHOBEHUS (PU3NYECKOT0 METO/a; MPUHILIUI U YCTPOMCTBO 000PYI0BAHUS Il HAOMIOCHUS
(GU3MUecKOro SBJICHUS, MapaMeTpbl 0OOPYAOBAHHUS U XapaKTEPUCTHKH KaKIOTO M3 METOOB,
BO3MOXHOCTH U OrpaHUYICHUA MCTOOOB, CHOC06 IMPUTOTOBJICHUA 06p3.3HOB JJIA aHalIn3a, a TaKXKC
MPUMEHEHHE METOJOB K PEIICHHI0 MPAKTHYECKHUX 3a/1ad Mo OOIIeMy HAMpaBICHHIO «COCTaB —
CTPOCHHE — CTPYKTypa» C IIUPOKAMH BO3MOKHOCTSIMHU HICHTU(UKAIMOHHOTO TOTCHIIAANA
(kaTajoru, AuarpaMMbl, 0aHKH JaHHBIX, KOMITBIOTEPHOE MOJICIIUPOBAHUE).

I1. MecTo nucuunimubl B cTpykrype OIIOII:
2.1. IucuummmHa «®Pu3ndeckue METOAbI MCCIICIOBAHUS» BKIIFOUCHA B YHCIIO 0a30BBIX

JUCUMIUIMH ~ BApUMaTUBHOM  4YacTM  y4eOHOro  IjaHa, (OpMUPYEMbIX  Y4aCTHHUKaAMH
oOpa3oBaTenbHbIX OTHOIIEHUH - b1.B.04.

2.2. JInsg u3y4deHus JaHHON yu4eOHOW MUCIMIUIMHBI HEOOXOIUMBbI 3HAHUS, YMEHUS U
HABBIKH, (OPMUPYEMBIC TTPEIICCTBYIONUMU JUCIUTTHHAMHE.

Ne ni/mm Kon quctunnmnet HanmenoBanue npenmecTByOMUX AUCIUIUIMH
1 b1.0.12 MexaHuka U MOJICKYJISIpHast (pu3nka
2 b51.0.13 DNEKTPUUECTBO U MAarHETU3M
3 b1.0.14 Onruka U CTpOCHHE aTomMa
4 b1,0.15 OOmas xumusg. XUMHUSI HEMETAJIJIOB.
5 b1.0.16 Meramnueckasi CBA3b. XMMHUSI METAJIJIOB.
6 b1.0.17 AHanuTUyecKasi XuMust
7 b1.0.18 DU3NKO-XHUMHUUYECKHE METOJIbI aHAJIN3a
8 b1.0.19 Opruuyeckas XuMHusl.
9 b51.0.20 Opranuyeckasi XMMHUsl TPOU3BOJHBIX YIIIEBOJAOPOOB
10 51.0.30 CrtpoeHue BenecTna

2.3. OcBoeHHE AMCUUIUIMHBI SABISETCS HEOOXOAMMOM OCHOBOHM JUISl TMOCIENYIOIEro
U3YUCHHS JUCUUIUIMH «AHAJIN3 CIOXKHBIX OOBEKTOBY», «CIEKTpalibHbIe METOJbl aHAIU3ay,
«AHanu3 OpraHNveCcKNX coeIuHEeHn», «COBPEMEHHbIE METO/BI UCCIIEOBAHNSI HEOPTraHUYECKUX
00BEKTOB», KypCOB IO BBIOOPY CTYIEHTOB, A HU3YyYEHHMs] MHOTUX CIHELHAIbHBIX KYypCOB
MarucTpoB, JJIs BHIIOJHEHUS KBATM(PUKALMOHHBIX PabOT OaKkagaBpOB U MarucTpOB.



II1. TpeGoBaHus K pe3yjbTaTaM OCBOCHUS IUCHUIINHBI:

[Iponiecc ocBOEHMS AMCLUUIUIMHBI HApaBiIeH Ha (POpMUPOBaHNE KOMIIETEHINH (3JIEMEHTOB
cnenyromux komnereHuuii) B coorsercTBur ¢ @I'OC BO u OIT BO no nanHOMy HanpaBlIEHUIO

04.03.01 «Xumust», mpodwib: Xumus. XuMusi HeQTH U Taza

Ilepedyenb miIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 TUCHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH JOCTUKEHHS KOMIIeTeHIHit

KoMnerenuus

HNuauxkaropsl
KOMIIETEHIN I

PesynbTaTnl 00yyeHus

[IK-2. CriocobeH BbIOMpaThH
TEXHUYECKUE CPEICTBA U
METOJIbI UCIIBITAHUN
(uccrnemoBaHui) IS
PEIICHUS TOCTABIEHHBIX
3a7a4 XUMHAYECKOUN
HATIPABIEHHOCTH

[TK-2.2. Beibupaer
TEXHUYECKHUE CPEJICTBA U
METO/IbI UCTIBITAHUN (U3
Habopa UMEIOIIHNXCS) JIS
peLIEeHHS TOCTAaBJICHHOMN
3aJlauH.

[1K-2.3. ITpoBoauT o160,
UIEeHTU(UKAITNIO 00PA3IIOB,
YCTaHaBHI/IBaeT
HOPMATUBHBIC 3HAYCHUS
KOHTPOJIUPYEMBIX
ToKa3aTeIei.

3HaTh: TCOPCTUUCCKHUEC OCHOBEL

COBPEMEHHBIX busmKo-
XUMHYECKHIX METO/I0B
UCCIIEIOBaHMUS, OCHOBBI
MaTeMaTUYECKOM  CTaTUCTUKHU
NPUMEHUTEILHO K  OLEHKE
MIPaBIIBHOCTH u
BOCIPOU3BOJMMOCTH

pe3yIabTaTOB aHAIN3a,
napaMmeTpbl CIEKTPOB
pa3IMYHbIX du3nueckux
METOJIOB ~ aHaiM3a U HX

CTPYKTYpPHO-CIIEKTpaJIbHbIE
B3aUMOCBSI3H.

Ymers: UHTEPIPETUPOBATH
pe3yIbTaThI bu3uKo-
XUMHAYECKUX METO/I0B
UCCIIEIOBaHMs,  IOJIb30BaThCS

CIIPaBOYHOM AJIEKTPOHHOU Oa3oi
JAHHBIX € LEJIbI0 PEIICHUs
3alaud  «COCTaB- CTPOCHHUE —
CTPYKTypa», MIOATOTOBUTH OTYET
O BBITIOJIHEHHOM paboTe

Baaners: oCHOBaMM TEXHUKHU
BBITIOJTHCHUS OCHOBHBIX
AQHAJIMTUYECKUX Ollepalui IIpU
perucTpanuu CIIEKTPOB
pa3InYHBIMU ¢buznuecKkuMu
METOIaMHU aHaiu3a
HCCIIEAYEMBIX BEILECTB;
HaBBIKaMU KOPIIOPaTHBHOIO
MBIIIICHUS 51
KOMMYHHMKaTHUBHBIX

KOMIIETEHIIMI MpHU BBINOJTHEHUN
HAay4YHO-MCCJIEAOBATEIbCKON U
Hay4HO-BCIIOMOI'aTEIIbHON
npo¢eCcCuOHATBHON
NEeSTETbHOCTH.
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4.2 Coaep:xaHue pa3ieioB U TeM JUCHUIINHBI.
Pa3nesanl ¥ TeMbl TUCHUILTUHBI «PH3HYECKHE METObI HCCIeT0BAHUD)

M BUALI 3aHATHIA

HaumenoBanue pa3aena JUCHUILINHBI Jlexn. | Cem..| Jla6. | KCP | CPC Bce-ro
3aH. | 3aH.

BBenenue ) )
Knaccudukanus ¢pusznyeckux MeTo10B
HCCIICIOBAaHUS, BUIBI B3aumoaeucTeust OMMU c 4 ) 3 9
BEIIECTBOM
Ynpyroe Bzaumozerictsue MU ¢ BemecTBOM
(Hepenomerpust, TypdoaUMETpUS, 4 ) 3 9

pedpakToMeTpus, MOJSIPUMETPHS)

W3oTomHas 1 MoJeKyssipHas Macc-
CIIEKTPOMETPUS 12 2 6 20

Onrtuueckue metosl ananuza (MK u VO

CIEKTPOCKOIIHUS) 8 2 4 14
CnekTpockonus 3IEKTPOHHOTO-ITapaMarHUTHOTO 2
pe3oHanca 2 2 6
Crexrpockormst SIMP 'H. 4

8 6 18
Crextpockormst SIMP °C. 2

6 4 12

KonanuecrBennas OLICHKA COACPIKAaHUA BCUICCTB B
CMCECIX pa3IMYHBIC METOJaMH 8 o) ) 2 14

3auem (c oyenxoii)

Bcezo uacoe 54 18 6 30 108

4.3. Conep:xaHue pa3/ieioB U TeM THCHHUILINHBI

1.1. BBenenue (2 yaca)

dusugeckue MCTOAbBI B XUMHHU — MECCTO, 3aaa4u, LICJIH. Tunel n CHGI.[I/Iq)I/IKa 3a/la4, peuIracMbIX
(1)H3H‘-I€CKI/IMI/I METOAaMHM HUCCIICAOBAHUA. YHI/IBepcaJIBHBIG (bmnqecxne METOAbI UCCIICAOBaAHUS.
OcHOBHEBIE HaIlpaBJICHHUA TPHUMCHCHUA (bHBI/I‘IeCKI/IX MCTOHNOB HCCJICAOBaHUA TIIPpHU AHAJIM3C
CIOXKHBIX 00BeKTOB. IIpsmass m oOpatHas 3amada (U3HYECKUX METOJOB HCCIICTOBAHUS.
HekoppekTHOCTh MOCTaHOBKHM 00paTHBIX 3a1a4d. O01IMe 4epThl CHEKTPOCKOMUYECKIX METOJIOB.
Cxema paccMOTpeHHs (DH3WYECKMX METOJOB  HccienoBanus — Ousnyueckuii nNpuUHIMNT,
AnnapatypHoe pemieHue, HM3mepsiemble mnapamerpsl, MHTeprperanuss mapameTpoB IS
XUMHYECKHX 3a71a4, OCHOBHBIE OCOOCHHOCTH, TOCTOMHCTBA U HEAOCTATKHU.

1.2. Knaccndpukanus puznyecKux MeTo10B Hccae1oBanus (4 yaca).

Bunnl B3aMMOJICHCTBHS DJCKTPOMArHUTHOTO W3Iy4eHHs ¢ BemjecTBoM. OOmas 1mkana
PHEPreTUYECKUX  XapakTepucTuk OMMUM  (anuHAa BOJHBI, YacTOTa, BOJHOBOE YHCIIO,
SHEPreTUYecKHe XapaKTepUCTUKH, OTHECEHHbIE HAa aTOM W MOJb BellecTBa). J{MCKpeTHOCTh
SHEPreTUYECKUX TMapaMeTpoB TMpu B3auMoaehuctBun OMM ¢ BemectBoM. Ilepexomnsl,




HaOMIOaeMble B pas3WYHBIX AuanazoHax OMU. DOnexkTpoHHBIE TEpexoisl B aroMax H
MOJIEKYJIaX, BaJICHTHBIE W KOJIeOATEebHBIE MEePEeXO0/Ibl, B3aMMOCHCTBHIE BEIIECTB C MAarHUTHON
cocrapisitonied OMU, n3mMeHeHnre CIMHOBOTO (MarHUTHOTO) COCTOSIHUSI aTOMOB U 3JIEKTPOHOB.
OcHOBHBIE MapaMeTPbl B Pa3IUYHBIX CHEKTPabHbIX MeTonax. [llupuHa CcrieKTpalbHBIX JMHHM,
BIIMSTHUE HA Hee OOMEHHBIX MPOIIECCOB.

1.3. Ynpyroe B3aumoneiicreue IMMU ¢ BemecTBom (4 yaca).

®dusnyeckass CyIIHOCTh METOJIOB  HE(EIOMETpUH, TypOUIUMETpUH, pePpaKTOMETPHH,
nosisipomerpun. OCHOBHBIE TapaMeTpbl, MoJlydaeMble 3TUMH MeTofamu. [loHaTre o peHTreHo-
CTPYKTYpHOM aHaJu3e.

1.4. U30TOonHas U MOJIeKYJIsIpHAs Macc-ciekTpoMerpus (12 yacos).

HNonunzamus atoMoB ¥ Mozekyn. [loTeHiuanbHble KpUBBIE NJIsi IBYXAaTOMHBIX MOJIEKYJT U UX
MOHOB B PA3JIMYHBIX DJIEKTPOHHBIX COCTOSIHUSX. MOJEKYIsIpHbIE M OCKOJIOYHBIE HWOHBI,
neperpynnupoBoYHbie HOHBI. [IpuHIIMNIUanbHas cxema macc-cnekrpomerpa. Cucrtema Harycka.
Metonpl noHM3aMu. OneKTpoHHBIM ymap. Cedenue wmoHuzanuu. Kpublie 3¢ddexTuBHOCTH
noHmzau. CxemMa HOHHOro wuctoyHuka. @dotounonuzanus. MoHuzauus HEOAHOPOAHBIM
INEKTPUYECKUM ToJeM. XuMudeckas HoHu3auus. OcoOEHHOCTH BPEMSMPOJIIETHOTO U
KBaJPYIOJIBHOTO Macc-CIeKTpoMeTpoB. Pazpemenune mpubopa. Macc-ciektp. OmnpeneneHue
MOJIEKYJIIPHBIX ~Macc. BbIsiBIeHWe TMHKa MOJIEKYJIsIpHOTO HWoHA. [Ipumenenue wacc-
CHEKTPOMETPHH ISl KOTMYECTBEHHOTO M KaUeCTBEHHOTO aHaIN3a HEOPraHWYeCKuX (M30TOIHAs
MacCC-CIIEKTPOMETPHS) U OpraHu4YecKuX (MOJIEKYNISIpHAsi MacCc-CIIEKTPOMETPHsi) BemecTB. Macc-
CIEKTPOMETpHUYECKass  HMICHTU(UKAIMA  BEHIECTB.  3aKOHOMEPHOCTH  (PparMeHTanuu
MOJIEKYJISIpHBIX HMOHOB. [leperpynmnupoBku. MeracTaOuibHble HWOHBI, WX 3HAYEHUE IS
uaeHTuukanuy. BiusHUe H30TONOB HAa XapakTep Macc-CIeKTpa, UX pPOJb B OTHECEHUU
dbparMeHToB.

1.5. OnTuyecKkue cneKTpaJbHbIe MeTOAbI aHAM3a (8 yacoB).

OCHOBHBIE  3aJlaud  MOJIEKYJIPHOW  CHEKTpOCKONuHU. B3ammoneicTBue  BemecTtsa ¢
DIIEKTPOMATHUTHBIM U3NydeHHeM. JlHama3oHbl ONTHYECKOW O0JIACTH 3JEKTPOMATHUTHBIX BOJIH.
B3auMocCBsI3b 371€KTPOMarHUTHOTO U3JTYYEHUS C TIOKA3aTENIIMH CPEIBI.

UK-cnekrpockonus (UK). Bunbl konebanuii. JHeprus KonedaTelIbHO-BpaIaTeIbHBIX YPOBHEH.

Mogens rapMoHHuYecKoro ociusTopa. [IpaBuno or6opa. CuioBasi MOCTOSIHHAsE MOJIEKYIIBL.
HNHTeHCUBHOCTD MOJNOC KojeOaTeNbHbIX CHeKTpoB. CocTaBHbIE U Pa3HOCTHBIE YaCTOTHI.
Hopmanbnbie konebanus. O6epronbl. Pezonanc ®epmu. UYwmciio koiebOaTeNbHBIX CTEIICHEH
cBoOobI. biok-cxema K- ciektpomerpa. OcobeHHOCTH HHPPAKPACHBIX CIIEKTPOB BAKHEHIIIHX
KJIACCOB OPTaHMYECKUX COEAMHEHUN — napaduHbl, nukionapaduHbl, oJepUHbI, apoMaTHIECKue
YIIEBOIOPOBI, T€TEPOATOMHBIE coeNuHeHUs. VneHTuduKanus CoOeIMHEHUH W KaueCTBEHHBIH
aHamu3 cmecedd. KonmyectBeHHblii aHanmu3. OcoOeHHOCTH TpHMeHEHHs 3akoHa byrepa-
Jlam6epra-bepa B UK- obGmact.

YO cnekrpockonus DJEeKTPOHHBIE CIEKTPbI THUIIBI AIEKTPOHHBIX MEPEX00B. XPOMO(DOPHI

U UX CIEKTpabHas xapakTepucTuka. CrnextpodoroMerpsl aiig Y D. CTpyKTYpHBINA aHAIHU3 110
criektpaM Y@ nornonieHus. Y@ crekTpsl U sHepreTudeckue xapakrepuctuku B3MO u HCMO.
[ToTeHumanbpl NOHU3ALMK U SHEPTHUS CPOJCTBA K AJIEKTPOHY.

1.6. CniekTpockonus 3JIeKTPOHHOT0 MapaMaruHuTHOro pesonanca (JIIP) (2 yaca).

[Ipupona mapamaraerusma. Tumbl panukanoB. OpOUTaIbHBIA M CIUHOBBIM MAarHeTU3M. g —
¢axTop. CHsTHE OPOUTANBHOTO BBHIPOXKICHH. AHU30Tpomnus g — ¢akTopa. CrinH-opOuTaTBEHOE
B3auMojieiicTBus. [lapamarauTHbeie YacTUIBI B MarHUTHOM moJe. YcnoBusa JDIIP. 3acenennocts
ypoBHel. CnuH-penieTouHas M CIHUH-CIIMHOBAsl peliakcanus. TOYHOCTb, 4YBCTBUTEIBHOCTD
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Meroaa. lllupuna cnekrpanbHoil uHUM B criektpe OIIP, nmpuumnsl ymupenus. CBepXTOHKAS
ctpykrypa (CTC) B cnextpe OIIP. CTC oT 01HOTO U HECKOJIBKUX NapaMarHUTHBIX saep. Yucio
KOMIIOHEHTOB ~ MYJIbTHIUIETOB, paclpelelieHne HWHTeHcuBHocTed. Buax cnexkrpos  OIIP
OPOCTEHIIMX paauKaioB. MpaeHTHdHKanMs MapaMarHUTHBIX dYacTull 1o crnektpam OIIP.
Anmnsotrponubie U n3otpornHbie KoHCTaHTH CTC. OcobGenHoctu 3kcnepumenta JIIP, xapakrep
00pas1oB, ucnonb3dyembie pactBoputenu. [Ipmnoxenune metona DIIP B xumun. Mcnons3oBanue
«CIIUHOBBIX METOK.

1.7.CnekTpocKonus siiepHOro MATHUTHOIO pe30HaHca. (8 YacoB)

KBanToBO  MexaHuueckass MOJAEIb  H30JMPOBAHHOTO  IPOTOHA.  ODKCIEPUMEHTAIBHOE
MOJATBEP)K/IEHUE KBAHTOBAHUS YIJIOBOIO MOMEHTA U YPAaBHEHHME pe30HAHCA. DKCIEPUMEHTHI 1O
SIIEPHOMY MarHUTHOMY pPE30HAHCY B KOHJAECHCHPOBAHHOM Cpele M IPUHLUIBl yCTpOMCTBa
COBPEMEHHOro  crnekrpomerpa  SIMP. MarsnuTHble  CBOMCTBA  PA3jU4HBIX  sJ€p.
UyscTBUTENBHOCTh MeTOAA. HaceneHHOCTh ypoBHENH. NHTEHCUBHOCTh CUTHAJIOB. BHyTpeHHUE U
BHEIIHHME cTaHAApThL. [lapaMeTpsl CLIEKTPOB SAEPHOrO0 MarHUTHOTO PE30HAHCA.

CreKkTpbl IPOTOHHOTO MArHUTHOTO PE30HaHca MOJeKyl. KoHcTaHTa sKpaHMpOBaHUSA szpa.
[TonsiTHE XMMHMYECKOIO CHIBHMIa B CIEKTPAax SACPHOTO MAarHUTHOIO pe30HaHca. EnuHuIbI
u3MepeHus. HTerpupoBaHne pe30HaHCHOI'O CUTHala. 3aBUCUMOCTbh PE30HAHCHOM 4acTOThI OT
CTPYKTYpbl. DakTOpbl, ONpEAENAIOINE NPOTOHHbIE  XMMHWYECKHE CIBUTM.  MaruurtHas
aHu3oTponus. OPeKT dMEKTPUIECKUX mosel nonsapHsix rpymm. Crnextpsl AMP sinep yrinepoaa
U siiep o 3HaYeHueM cnuHa ooinblie 2. [lapamerpsl ciektpos AMP sinep B,

CnuH-CIMHOBOE B3aWMOJIeMCTBUE. MyNbTUILUIETHOCTh CUTHAJIOB. [IpaBumiia uMHTEpnperauu
TOHKOW CTPYKTYpbl crekTpa. Kiraccudukamuss CHUH-CIMHOBBIX B3auMojaercTBui. CruH-
CIMHOBOE B3aUMOJCHCTBHE U XUMHUECKOE CTPOCHHUE.

Penakcanus snep. IIpyHumnel onpeneneHnus pelakCalMOHHBIX XapaKTEPUCTHK saep. CBs3b
pellakCalluy siIep € XUMHUYECKUM CTPOEHHUEM MOJIEKY] OpPraHMYECKHX M HEOPraHMYEeCKHX
BeniecTB. Cnexrpockonusd AIMP u ctpoenne opraHn4eckux coeInHEHUN.

1.8. CniekTpockonus 3J1eKTPOHHO-TIAPAMATHUTHOIO pe3oHaHca. (6 JacoB).

1.9. CnekTpocKonus A1ePHOro KBaJAPyNnoJbHOr0 pe3oHaHca. (4 Jaca)

OceBoil kBaapymnonab. KBagpynonabHbld MOMEHT sipa. B3aumoneicTBue 3apsaoB, AUIONEH U
KBaAPYMHoOJIeH C TUIOTHOCTHIO OTPHUIATENBHOTO 3apsaa. [pagueHT SIEKTPUUYECKOTO TOJIS.
AKcuanpHass CHMMETPHS IOJIs, TapaMeTp acCUMMETpHH. [IpruurHbBI OSBICHUS Ha sAIpe aToMa
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  MOJs. DHEpPrusi  B3aUMOACUCTBUS  AJIEKTPUUYECKOIO
KBaJPyIOJILHOTO MOMEHTA s/ipa C aKCHAJIbHO CUMMETPUYHBIM TpagaueHToM. KBaapymnoibHble
YPOBHU JHEpruw, dHeprum mepexoma. [IpaBmio orbGopa. DHeprus B3auMONEHUCTBHUS, YacTOTa
nepexo/ia W TPaBHIO OTOOpa TpU OTCYTCTBHHM aKCHANbHOWH cummeTpuu. OcoOeHHOCTH
skciepumerTa SAKP. MynprunnerHocts cnektpoB SAKP u sddexts ee oOycnaBmuBaromme.
Bnusaue marautHoro mosst Ha criekTpsl. [Ipumenenne AKP B xumun. (OITK-2, I1K-3)

1.10. Sinepuo — d¢usnyeckue wmeroabl. MeToa SJAEPHOr0 raMma-pe3oHaHca

(MeccOaypoBckasi clieKTpockonus) (4 Jaca)

Henenune sigep. VICKycCTBEHHbBIE M NMPUPOAHBIE U30TONBI. PaguoakTuBHBIE U30TOIBI. YacTULbI
panuoakTuBHOTO pacnana. [lonstue payopecuenuuu u pochopecueHnuu.



Merton simepHOro ramma-pe3oHaHca (MeccOaypoBCKasi CIIEKTPOCKOMMS) DHEPrusl UCIyCKaeMBbIX
ramMma-kKBaHTOB. JlomjiepoBCKUM cABUT. OHeprus oTAaud. JlomiepoBckoe — yUIMpEHHE.
Pacnipenenenvie sHepruM HCHYIIEHHBIX W IOIVIOMIEHHBIX Y - KBAHTOB. DHEPrus Y - KBAaHTOB
BbI3bIBAIOIIAsl Iepexoa B oOpasue. BeposTHOCTH mNepexoloB M METOJA €€ IOBBIIICHHUS.
MeccbaypoBckuii ciekTp. XUMHUYECKHE CIBHUTU (IIEHTPOBBIEC, LIEHTPOBBIC). KBaapymonpHbIe U
MarHuTHble B3auMojeicTBus. [IpumeHeHHe MeccOaypOBCKOM CIEKTPOCKOMHUH ISl pellieHus
XUMHYeckux 3aaa4. [IpuHuuns! qudpakoHHONR MeccOaypOBCKOM CIIEKTPOCKOIIUH. .
HeilitponHO-akTUBAaLIMOHHBIN aHanu3 (2 yaca).

DOHeprusi TEIJIOBBIX HEHTpOHOB. Bpems momypacmajga paauoakTUBHBIX 3JeMeHTOB. CriocoOb
akTuBalMu oOpasua. brok-cxema mnpubopa. JlocroMHCTBA M HEJOCTAaTKH HEHTPOHHO-
AaKTUBALIMOHHOTO aHaiu3a (4yBCTBUTENBHOCTh, TOYHOCTh, BOCHPOU3BOAMMOCTE), Ilpenen
oOHapyxeHus: 37eMeHTOB. KommuecTBeHHBIN aHanmu3. CrocoObl sTajmoHupoBanus. [Ipumepsl
aHaJIM32a BEIECTB METOJIOM HEMTPOHHO-AKTUBAILIMOHHOI'O aHAIN3A.



4.3.1. Iepeyenb NPaKTHUYECKUX 3AHATHIA

Ne Ne pazpena u HaumenoBanue TpynoemkocTsb OneHouHsble ®opmupye-
n/ TEMBI MPaKTUYECKUY 3aHATUI (uacwr) cpencTBa MbIe
n JTUCIUTUTUHBI Bcero KOMIIETEHIIN
4acoB | MPaKTHU "
Yyeckas
MOATOT
OBKa
1. Knaccudukamms
(U3NIECKUX METOJIOB
uccienoanws. O0mas
mkana OMU.
OcHoOBHBIE TIapaMETpPBI 1 1 Pemenne NAK-2,2
ciektpoB  JAMP  Ha koHTposbHou | MJIK-2,3
aapax "H u B¢ 3a7a4U 110
VYcraHoBnenue pacmudpoBke
CTPYKTYpPBbI coenu- CIIEKTPOB
HEHUU UMEIOIIUX
SKBUBAJICHTHBIE  siapa
1.1. CHGKTpO- METOJI0M
CKOITU criektpockonuu  SAMP
S1IEPHOTO 'H.
MarHUTHOTO
pC30HaHCa DakTopsI 2 2 VYcerHoe NJK-2,2
ONpeAeIISIONINe cobecenoBanme | MJIK-2,3
OCHOBHBIE
3aKOHOMEPHOCTH
WU3MEHEHUS
CHEKTPATbHBIX
[IapaMeTPOB B YCIOBHSX
UX HEOKBUBAJIECHTHOCTH.
Cnektpockonua  SIMP 2 2 Pemenue NJK-2,2
C-13, kak OCHOBHOM koHTpoibHOU | M/IK-2,3
METOJI  YCTaHOBJICHUS 3a/1a4u 1o
CTPYKTYPBl  CJIOXHBIX pacugpoBke
OpraHUYECKUX CIIEKTPOB
COEIMHEHUI
1.3. CnekTpo- OCHOBHBIE 1 1 Pemenue NJK-2,2
CKOIUS AJIEK- 3aKOHOMEPHOCTH KOHTPOJIbHOM NJK-2,3
TPOHHO- WU3MEHEHUs NTapaMeTPOB Bajadn
rapamar- CIIEKTPOB OIIP.
HUTHOT'O PE30- DakTOopsI ux
HaHca. OIpeAEISAIOINe
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1.4.1 Meton
LIICPHOI'0 raMmma-
pe3oHaHca

MecchaypoBcKas
CIIEKTPOCKOTIHS )

OcHOBHBIC
3aKOHOMEPHOCTHU
N3MCHCHUA MapaMCTpPOB
CIIEKTPOB SJEPHOTO
ramMmma-pe3oHaHca.
DakTOopbl
OTIPEIETISIONINE UX
M3MCHCHUS

Pemenue
pacyeTHBIX
3a/1a4

WJIK-2,2
WJIK-2,3

1.4.2
HelitponHno-
AKTUBAIMOHHBIN
aHaJIN3

OCHOBHBIG HpI/IHI_II/IHBI n
OCOOEHHOCTH  METoza
}II[epHOFO ramMmma-
pe3oHaHca u
HEUTPOHHO-
AKTUBAI[HOHHOIO
METO/1a.

Pemenue
pacyeTHBIX
3aJ1a4

WJIK-2,2
WJIK-2,3

1.5
OnTuyeckue
METOIBI
AHaIH3a.

Buner KoJIe0aHuI.
OHeprus

KoJ1ie0aTebHO-
BpallaTeIbHbIX
YPOBHEM. Mogens
rapMOHHYECKOTO
ocuuiuisitopa. IlpaBuio
otbopa. CuioBas
MOCTOSTHHASI MOJIEKYJIBI.

'YcTHOE
co0eceoBaHue

1.5.1 UK-
CIEKTPOCKOIHUS
(UK).

MHTEeHCUBHOCTE ITOJIOC
KoJIeOaTeIbHBIX
criekTpoB. CocTaBHBIE U
Pa3HOCTHBIC YaCTOTHI.
HopmanbsHble
koneOanusi. OOepTOHBI.
Pe3onanc ®epmu.
Yucno koaebaTenbHbIX
CTeIeHel cBOOOIBI

WJIK-2,2
WJIK-2,3

brnok-cxema HK-
CHEKTPOMETpA.
OcobenHoctu
nH(]paKpacHBIX
CIEKTPOB
BaKHEUIITHUX
KJIACCOB
OpPTaHMYECKHUX
COEMHEHU M-
napaduHBbI,
nuKIIonapaguHeI,

'YcTHOE
cobeceoBaHue

Pentenue

KOHTPOJIbLHOU

WJIK-2,2
WJIK-2,3
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one(UHBI,
apoMaTUYECKHe
COCTMHEHUS,
reTepoaToMHbIC
COCIMHEHUSI.

3a/1a4u 110
pacugpoBke
CIIEKTPOB

Nnentndukanus
COeTMHEHNN U
Ka4eCTBEHHBIM
aHaju3 cMeceit.
KonnuecrBenHslit
aHaIu3.
OcoOeHHOCTH
MIPUMEHEHHUS 3aKOHA
byrepa-JlambGepra-
bepa B K-o6mactu
JUTAH BOJIH.

WJIK-2,2
WJIK-2,3

1.5.2
CriekTpockonust
KOMOMHALIMOH-

HOI'O pacCCaHUA
KP).

Mexanuszm
paccesHHs  CBeTa.
BzauMocss3b
MOJISIPU3YeMOCTH U
JIHUIOILHOTO
MOMEHTA.
OcobeHHOCTH
TEXHUKU
CIEKTPOCKOIUU
KOMOHHAIIMOHHOI'O
paccesiHusl.
[Ipumenenne KPC B
CTPYKTYpHOM
aHajm3e.
Bzanmocsa3p UK- u
KP-criekTpos.

'YcTHOE
cobeceoBanue

Pemenue
KOHTPOJIbHOU
3aJ1auu 1o
pactmudpoBke
CIEKTPOB

1.53V0
CHEKTPOCKOIUS

ONEeKTPOHHBIE
CIIEKTPBHL. Tunbl
AIIEKTPOHHBIX
MEPEXO0JI0B.
Xpomodopbl U UX
CHEKTpaJibHas
XapaKTepUCTHUKA.
CnextpodoToMeTpsI
Y®. CrpyKrypHbIi
aHAJIN3 110 CIIEKTpam
YO normnoieHus.

WJIK-2,2
WJIK-2,3

Honnzanmua aroMoB H
MOJIEKYI.

Penrenue

KOHTPOJILHOU

WJIK-2,2
WJIK-2,3
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1.6 Macc-
CIIEKTPOMET-PHSI.

[TorennumansHble
KpUBbIE JUTSt
JIBYXaTOMHBIX MOJEKYI
u ux MOHOB B
Pa3IMYHBIX
3JIEKTPOHHBIX
COCTOSIHUSIX.
MonekynspHbie "
OCKOJIOYHBIE HOHBL.
[IeperpynmnupoBouHsie
VIOHBL.

3aj1a4u 110
pacudpoBke
CIIEKTPOB

'YcTHOE
cobeceoBanue

'YcTHOE
cobeceoBaHue

[IpuHnunuanbHas
cxema Macc-
CIIEKTpOMETpa.
Cucrema HaITyCKa.
MeTtoanl HOHU3ALNH.
ONEeKTPOHHBIN yaap.
CeueHre  HMOHU3ALMH.
KpuBble  akTMBHOCTH
MOHM3AIIHN. Cxema
HOHHOTO HCTOYHHKA.
dortononuszanus.
HNonwnzanus
HEOHOPOTHBIM
AIEKTPUUYECKUM TOJIEM.
XuMuueckas
HOHHU3AIHUS.

Ocobennoctu
BPEMSITPOJIETHOTO U
KBaJIPYIOJILHOTO Macc-
CHEKTPOMETpA.
Paspemenue npubdopa.
Macc-cnekrp.
Omnpenenenue
MOJIEKYJIIPHBIX Macc.
Brisinenne nuka
MOJIEKYJISIPHOTO MOHA.
[Ipumenenue macc-
CHEKTPOMETPHH.

Pemenue
KOHTPOJIbHOU
3aJ1a4uu 1o
pacudpoBke
CIEKTPOB

Macc-
CIEKTPOMETPHYUECKAS
uacHTU()UKAIISL
BCIIECTB.
3aKOHOMEPHOCTH
dbparMeHTaIuu

Pemenne
KOHTPOJIBHON
3a/1a4M 110
pacudpoBke
CIIEKTPOB

WJIK-2,2
WJIK-2,3
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MOJICKYJISIPHBIX HOHOB.
[IeperpynnupoBku.
MeTtacTaOuIbLHBIE
WOHBI, UX 3HAUYCHUE JI
UIEHTU(UKAITIH.
BausHane n3otonos Ha
XapaxkTep mMacc-
CIIEKTPOB, UX POJIb B
OTHECeHUHU (ParMEeHTOB

OmnpeneneHue 3HEPrUU
pasppiBa  XMMHYECKOH
CBSI3M W TOTEHIUAJIOB
HOHU3AIINH. Honno-

IUKJIOTPOHHBIN

pe30HaHC,

IIPUMCHCHU .

o0JacTe

'YcTHOE
co0eceoBaHue

4.3.2 IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHH e
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB

Ne Tema Bun 3azx:¢1H1/Ie1 Pexomennyemas NJIK
n/n CaMOCTOSITEIILHOU nuTeparypa’
paboThl
1. CnexTpockonus sAepHOro Pa6ora a 1-8 1,2,4 (ocH.)
MarHuTHOTO Pe30HaHCca JTUTEPATyPOH U
nn
2. | Cnekrpockonus Pa6ora a 9,10 1,4 (ocH.)
3JIEKTPOHHOIO- JIUTEpaTypou u
mapaMarHuTHOro pe3oHanca | MU
3. | Cnektpockonusi siA€pHOTO PaGora a 11 1 (ocH.) WJIK-2.2
KBaJIpYTMOJILHOTO PE30HAHCA | JIUTEepaTypol u s
nn
NIK-2,3
4. | SlnepHo-ramma pe3oHaHC PaGora a 12 1 (ocH.), 1
(Mecc-06aypoBckas JIUTEpaTypoi U (mom.)
CIIEKTPOCKOIINS) nn
5. | HelitponHo-aktuBanuonsbiii | Pabota a 13 1,3 (ocH.)
aHamus. JIUTEpPaTypou u
nn
6. UK-cniekTpockonust Pabora a 14,15 1,3,4 (ocH.),
JIUTEpaTypou u
Un 1 (I[OH.)
7. KP-cnektpockomnus Pabora a 16,17 1,3,4 (ocH.),
JIUTEpaTypou u
Un 1 (,I[OH.)
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8. | Y®-cnekTpockonus Pabota a 18,19 1,3,4 (ocH.),
JTHTEpaTypoH U

%051 1 (mom.)

9. MaCC-CHCKTp0h4§TpHﬂ Pabota a 20,21 1,3,4 (ocH.),
JIUTEPATYPOH U
UH 1 (mom.)

Bcero gacos

: Hymepauus coorsetctByet [Ipuioxenuio 1.

2 Hymepanus cOOTBETCTBYET CIUCKY MPHBENEHHOMN JIMTEPATypbl (OCH. — OCHOBHAs, JIOM. —
JIOTIOJTHUTEJTbHAS ).

S. Yuebno-meroanyeckoe n uH(GpOpMaALHOHEOe 00ccnedeHue (U CIHIIMHDI:

DnexTpoHHas HHPOPMALHOHHO-00pa30BaTeNbHas Cpela yHHBEPCHTETa OOecrneunBaeT
AOCTYI K DJIEKTPOHHBIM Y4YEOHBIM H3[aHMAM H DJIEKTPOHHbIM 00pA30BATENBHBIM PECYpCam,
yKa3aHHbIM B pabouel mporpaMme J1uCUUILIHHEL

[Ipu nenonbszosanun B 00pazoBaTebHOM MPOLECCE MEYATHBIX W3JAHMEH OHOIHOTEUHbIH
(hoH yKOMIUIEKTOBAH [1€YATHBIMH 3J1aHHAMHU W3 pacdeTa He Menee 0,25 SK3eMILsIpa Kak/I0ro H3
W3JIaHKH, yKa3aHHBIX B pabovell mporpaMMe QHCLHIIIHHLL, Ha OJHOr0 06Yy4dalomerocs i3 umucia
JIUL, OZIHOBPEMEHHO OCBAHBAIOLINX COOTBETCTBYIOUTYO NUCLHILIUHY.

OOyuaromumes obecrneyen J0CTyl K COBPEMEHHBIM MPO(ECCHOHATBHEIM 0a3aM JAHHbIX
¥ HHPOPMALIMOHHBIM CIIPABOYHLIM CHCTEMAM.

a) eaepalbHbIe 3aKOHbI U HOPMATHBHbIE JOKYMEHTBI (IIPH HAJTHUHI) HET

0) OCHOBHas nuTEparypa
1. IO.A. Tlentun, I'M. Kypammuna OCHOBbI MOJEKYIIPHOM CIIEKTPOCKOMNH. Yueb.
nocobue M.: Mup. 2008,

2. J.®. Kyunapes, A.I'. Ipoitnakos, A.JI. Bucukano Konuuecrsennas CHEKTPOCKOTIHS
SIMP MHOTOKOMIOHEHTHBIX CHCTEM MPUPOAHOIO MPOUCKOKACHNUS, Y ueGHOe Tocobue. Wpxyrck:
M3n-so UT'Y. 2013.

-

S Oprannyeckas xumust. k.1, nox pex. H.A. TroxaBkus0# M.: W3/1-Bo Hpoda.2003 r,

4. 3. Ilpey, @. bronbman, K. Adpdonbrep Onpenenentie cTpoenust OPraHHYeCcKUux
coetuHeHUH. Tabnnibl cnekTpaibHBIX AaHHBIX: M.: Mup. 2006.

B) NOTIOJIHUTENbHAS IHTEpaTypa
1. Jiparo P. ®usnueckue MeTons B XUMHUH. T.1, T.2. M.: H31-BO «Mup» 1981 r.,

2. [TpaxkTukym no gusmteckonn xumun. OUIHUECKHE METO/bI UCCIeN0BaHHS. Yueo.
nocobue/ nox pen. M5 Menbhrkosa u ap. — M.: Akazemust. 2014

r) nporpamMHaoe obecrniederne nporpamMmbl ACD LAB, Mestrec s MO/JICJINPOBAHUS CIIEKTPOB,
TIOJTyYEHHBIX Pa3IMYHBIMU (PU3MUECKHMH METOIAMH aHaJH3a.

1) 6a3bl JaHHBIX, HHYOPMALIMOHHO-CIIPABOYHbIC H OUCKOBbIE CHCTEMbI
VIHTepHET-UCTOUHHKHN:



http://library.books27x7.com
http://www2.viniti.ru

http://elibrary. ru
https://www.reaxys.com

http://www.info.reaxys.com

http://www.Lbz.ru

6.MaTtepuajibHO-TEXHHYECKOE o0ecrevyeHune.
OobopynoBanue:
CrekTpomeTp simepHOro-MarauTHOro pezonanca VXR-500S «Varian» cHaOXeHHBINH JaTYUKaMU
JUISl pETUCTpAIlMU BCEX MAarHUTHO-aKTUBHBIX sziep. [lakeT mporpamMm asisi MOAEIUPOBAHUS
cnekTpoB SIMP u pacuera cTpyKTypHBIX (popmMyII.

Martepuanbl: HaOOp CTaHIAPTHBIX OOPA3IOB I HAOIIOJIEHUS SBJICHHS SIACPHOTO-
MarHUTHOTO PEe30HAHCA ¥ XUMUYECCKOU MOJIIPU3AIIUH SAEP.

7. O6pa3oBaTeIbHbIEC TEXHOJIOTHH:

B mnpouecce wu3ydeHus OUCLMIUIMHBI HMCHOJIB3YIOTCS KakK TPAAULUOHHBIE, TaK |
WHHOBAIIUOHHBIC TCXHOJIOTUH, AKTHBHBIC W HWHTCPAKTUBHBLIC MCTOABI U (bOpMBI OGy‘-IGHI/ISIZ
TEXHOJIOTUA OGBHCHHTCHBHO-I/IHHIOCTpaTI/IBHOI‘O O6’b$1CHCHHﬁ C DJJIEMEHTaMHu HpO6JIeMHOI‘O
U3JI0KCHUSI, TEXHOJIOTHS  MPOo(ecCHOHATbHO-OPUEHTUPOBAHHOTO  OOYYCHHUs,  JICKIUH,
OOBSICHAUTEIBHO-WILTIOCTPATUBHBI ~ METOZ €  DJIEMEHTaMH  MPOOJIEMHOTO  HM3JIOKEHHS,
KOHTPOJIbHBIE pabOTHI, pa300p KOHKPETHBIX CUTYAIU, PEIICHHE CUTYallMOHHBIX 3ajad.

8. Ouenounsbie cpencrsa (0OC):
8.1. . OueHouHble cpeAcTBa sl BXOAHOI'O KOHTPOJIS - HET.
8.2.  OueHOYHBIE CpPEACTBA TEKYLIErO0 KOHTPOJS: TECThl C OTKPBITBIMM BOIPOCaMH,
IpOTrpaMMHUpPYEMBbIE ONPOCHI Ha JIGKLUAX, KOHTPOJIBbHbIC 33Ja4M JJISi CAMOIPOBEPKH. pEIICHHE
3aJa4 10 KOHKPETHBIM CIHEKTPaM, MOJYYEHHBIMH pa3IMYHBIMU (U3HYECKMMHU METOJaMH
aHallM3a C YCTAHOBJICHHEM COCTaBa, CTPOEHHUS U CTPYKTYpbl HEM3BECTHOTO COEIUHEHMS,
KOHTpOJIbHbIE PaboThl. Ha3HaueHHe OLEHOYHBIX CPEICTB - BBIABUTH CHOPMHPOBAHHOCTH
kommerennuit — UJIK-2,2 ; NJK-2,3
83. CeMuHapCKUe 3aHATHS
Cemunap 1
Ycemanosnenue cocmasa u cmpoenus coedunenuti memooamu 10epHOL CNeKMpoCKONUU.
1. OcnoBHble napameTpsl criekTpoB SAMP na sapax H-1 u C-13. YcraHoBneHue cTpyKkTypsl
COEIMHEHUI UMEIOIINX 3KBUBAJIEHTHBIE siipa MeToA0M cnekTpockonuu SAMP H-1
Pewenue 3a0au
2. @akTopsl, ONPEICISAIOLUINE OCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHUS CIHEKTPaJbHBIX
apaMeTPOB B YCIOBUAX UX HEIKBUBAJICHTHOCTH.
Pewenue 3a0au
3. OcCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHMsI mapameTpoB crnekrpoB OIIP. ®akropbsl ux
OTIpeIeNISIOINe
Pewenue 3a0au
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4. Cnexrpockonusi AMP C-13, kak OCHOBHOW METOJi YCTAHOBJICHUSI CTPYKTYPBI CJIOMKHBIX
OPraHUYEeCKUX COCIUHEHUIN
Pewenue 3a0au

5. OcCHOBHBIE 3aKOHOMEPHOCTH HU3MEHEHUs MapaMeTpOB CHEKTPOB SIIEPHOTO TraMMa-

pe3oHaHca. PaKTOPbI, ONPEEIAIONINE UX U3MEHEHHUS.
Pewenue 3a0au

6. OCHOBHBIEC MIPUHIIMIIBI I OCOOCHHOCTH METO/Ia SIEPHOTO raMMa-pe30HaHCca U HEUTPOHHO-
AKTHBALlMOHHOT'O METO/1A.
Pewenue 3a0au

Cemmunap 2

Onmuyeckue memoowl

1. Bugel koneGanmii. DHeprusi KoseOaTenbHO-BpAIIAaTENbHBIX  ypoBHEW. Mojens
rapMoHnueckoro ocumuisitopa. [Ipasuno or6opa. CuioBasi HOCTOSSHHAS MOJIEKYJIBI.

2. VIHTEHCHBHOCTH MOJIOC KOjeOaTenbHbIX CHEKTPOB. COCTaBHBIE U PAa3HOCTHBIE YACTOTHI.
Hopmanbubie koneGanusi. OOeptoHbl. Pezonanc ®epmu. Yuciao kosedaTeabHBIX
CcTelneHer CBOOOIEI.

3. bnok-cxema MK- crnekrpomerpa. OcoOeHHOCTH MH(PAKPACHBIX CHEKTPOB BAKHEHIINX
KJIACCOB OpPraHWYECKHX COCIUHEHMH - mapauHbl, IHUKIONapapuHbI, OJePHUHBI,
apoOMaTHYECKHE COEIMHEHNUS, TETEPOATOMHbBIE COSUHEHMSL.

4. . Unentudukanus COCAVWHEHW W KadyeCTBEHHBIM aHanmu3 cMecedl. KommdecTBeHHBIM
ananu3. OcoOeHHOCTH TNpUMEHEeHHs 3akoHa byrepa-OJlamGepra-bepa B MK-o6mactu
JUTVH BOJIH.

5. Mexanu3m paccessHusl cBeTa. B3anMOCBA3b MOJISIPU3YEMOCTH M JUIIOJIBHOIO MOMEHTA.
Oco0eHHOCTH TEXHUKH CHEKTPOCKONHWU KOMOWHAIMOHHOTO paccesiHus. IIpumeneHue
KPC B ctpykrypHOM ananu3e. Bzanmocssasp UK- u KP-criekTpos.

6. DNEeKTpOHHbIE CHEKTPBl. THIBI AIEKTPOHHBIX TMEpPexonoB. XpoMopopsl U HX
criekTpanbHas Xapakrepuctuka. Crnektpodoromerpsl Y®. CTpyKTypHBIH aHaIM3 IO
criekrpaM Y @ norioueHus.

Pewenue 3a0au
Cemunap 3

Macc-cnekmpomempus

1. Vonuzauus atoMoB U MoJiekyi. [loTeHunanbHble KpUBBIE AJISl IBYXaTOMHBIX MOJIEKYJ U
UX HOHOB B PAa3IMYHBIX AJIEKTPOHHBIX COCTOSHUAX. MOJEKYNIApHBIE M OCKOJIOYHBIE
MoHbI. [leperpynnupoBoyHbIE HOHBI.

2. llpuHuunumanbHas cxema macc-crekrpoMerpa. Cucrema Hamycka. MeTolbl MOHHM3ALUH.
OnextpoHHbIi ynap. CedyeHue unoHu3zauuu. KpuBble akTMBHOCTM HoHM3auuu. Cxema
MOHHOTO HCTOYHHMKA. DortomoHuzanus. VoHH3aIUs HEOAHOPOIHBIM JIIEKTPUUYECKUM
nosieM. XUMHYECKasi MOHU3ALHS.

3. OcobOeHHOCTH BpEeMSMPOJETHOTO M KBAJAPYMOJIBLHOTO Macc-ClieKTpoMeTpa. Paspemenue
npubopa. Macc-ciektp. OmpeneneHue MOJICKYJIAPHBIX Macc. BwisiBiaeHHE mHKa
MOJIEKYJISIPHOTO MOHA. [I[puMeHeHne Mmacc-ClieKTpOMETPHH.

4. Macc-criekTpoMeTpruecKkas HIeHTHU(UKALUsS BeEeCTB. 3aKOHOMEPHOCTH (pparMeHTaluu
MOJIEKYJISIpHBIX HOHOB. IleperpynmupoBku. MeracTaOuibHbIE MOHBI, UX 3HAUYEHUE IS
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uacHTH(HUKAIMK. BiusHIe H30TOMIOB Ha XapaKTep Macc-CIIEKTPOB, UX POJIb B OTHECEHUH
(dparmMeHTOB.
5. OmnpezeneHre SHEPTHH pa3pbiBa XUMUYECKOM CBSI3U U TOTEHIIMAJIOB HOHM3aUU. MIOHHO-
IUKJIOTPOHHBIN PE30HAHC, 001aCTh MPUMCHEHUS.
Pewenue 3a0au

11.2. KoHTpOJIbHBIE BONIPOCHI JJI CAMONIPOBEPKH.
Obwue sonpocwl

1. Kakue mpu3Haku MOJOKEHBI B OCHOBY JIEJCHHS IIKAIbl AJIEKTPOMATHUTHBIX BOJH Ha
JTHaTa3oHbl u KaKOBBEI 0COOEHHOCTH OITUYECKOTO nuara3oHa’?
2. Kak cBs3aHO BOJIHOBOE YUCJIIO C JIIUHONW BOJIHBI?

y v = A 2) Av = -AMA2; 3) v = ¢ 4 v = 1/A.
3. HauGomnbirast seprust TpedyeTcs:

1) anst BO30YKACHUS SJICKTPOHOB;

2) nuis BO30YKICHHS KOJIeOaHH aTOMOB B MOJICKYJIE;
3) st BO30YX/I€HUS BpaIlleHUH MOJIEKYJIbI,

4) nnst nepeoprueHTaluy CIIMHOB SJIEP.

4. KakoBO COOTHOIIEHHE MEXIy DJHEpPrusMH 3JeKTpoHHbIX Ee, komebarenbHbIXx Ev 1
BpaniaTelbHbIX Er cOCTOSITHUN MOJIEKYIbI?

1) Ee > Eb > Er ; 2) Evo > Er > Ee ; 3) Er > Ee > Ev ; 4) Er > Ev > Ee.
5. Ilpu paccMOTpeHHH CIIEKTPOB KAaKOTO THIIAa HEOOXOJMMO yYUTHIBATh NMpHHIMN DpaHka-
Konmona? 1) UK-. 2) Bpamarensubix. 3) KP-. 4) 351eKTpOHHBIX.

6. B xakmx 00JacTsAX CIEKTpa HAOJIOAAIOTCS 3JIEKTPOHHO-KOJIeOaTeIbHO-BpalllaTeIbHBIC,
KoJIeOaTeTbHO-BpaIlaTeIbHbIC U BpaIlaTeIbHbIC CIIEKTPHI?

7. B kakux o00nacTIX CHEKTpa TPOSIBISIOTCS MEPEeXOJbl MEXAY JJIEKTPOHHBIMHU,
KoJIeOaTeNbHBIMA M BpallaTeIbHBIMU COCTOSAHUSAMU MoJiekyn? 1) Konebarensubie - B UK-
oOmactu, BpamartenbHele - B Y®-001acTH, S3JEKTPOHHbIE - B MHUKPOBOJHOBOH. 2)
KonebarenbHble - B MUKPOBOJIHOBOH, 3J1€KTpOHHBIE - B Y ®P-007acTH, BpamareilbHble — B
HNK-o6mactu. 3) Konebarenbupie - B UK-o0GmacTu, BpamarenbHble - B MUKPOBOJHOBOM,
anexktpoHHbie —B Y ®-o6mactu. 4) Konebarensubie - B Y ®-0061acTu, 35ekTponnbie - B MK-
o0acTy, BpalaTeabHble - B MUKPOBOJIHOBOIA.

8. MeToapl aHanmW3a, OCHOBaHHBIC HA W3MEPEHHH IOTJIOIMICHHOTO OO0Opa3IoM CBeETa,
HAa3bIBAKOTCAA:

1) panuomerpueii; 2) abcopbumomerpueii; 3) dproopumeTpuei;

4) TypOuaumeTrpuei.

Konebamenvuas CNneKmpoCKonus
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1. KonebaTenpHbIC CIIEKTPHI BOZHUKAIOT MPU B3aMMOJICHCTBUH BEIIECTRA!
1) c raMMa-u31y4eHHeM 2) ¢ BUIUMBIM CBETOM; 3) C paiMOBOJIHAMU
4)c UK-n3nyuenuem; S)c Y D-nu3nydueHuem

2. HdpakpacHbIM CIEKTPaM MOTIOLICHUS COOTBETCTBYIOT:

1) oNeKTpOHHBIE TIEPEXOIbI H3 OCHOBHOTO B BO30Y)KIIEHHOE COCTOSHUE,
2) KoJsiebaTeNbHBIC MTEPEX0/IbI K3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHHC,
3) 9JeKTPOHHBIE MTEPEXObI 13 BO30YKICHHOTO B OCHOBHOE COCTOSTHUE,
4) BpamareabHbIE IEPEX0/IbI U3 OCHOBHOTO B BO30YXKJIEHHOE COCTOSIHHUE.

3.YacroTra BaJICHTHBIX KOJICOAHUN:

1) Oonpmie uemM wacrtoTa AehOpMAIMOHHBIX KOJICOAHWH 2) MEHbIIE YeM YacToTa
nedhopMaIMOHHBIX KoJieOanuii 3) Ooble 4eM 4yacToTa JeOpMAIIMOHHBIX KOJIeOaHul OTHOM
W TOU e TPYIIIBI MOJIEKYJIbI 4) MEHBIIIE YeM JacToTa ne(opMallMOHHBIX KOJIeOaHui OqHON
Y TOH K€ TPYIIITBI MOJICKYJIBI.

4. KoMmOMHAIMOHHBIM pacCesTHUEM Ha3bIBACTCS PACCESTHUE CBETA!

1) 6e3 3MEeHEHUs YacTOThI; 2) C YBEIMYCHUEM YacCTOTHI, 3) C YMEHBIICHUEM YacTOTHI; 4) ¢
U3MCECHCHHUEM HaCTOTHI.

5. Kakue xonebanus monexynsl CO2 npossistores B UK-ciektpe, a kakue B KP-criekrpe?

1) TlomHocuMMeTpu4yHOE BajeHTHOe Kojebanwe Vv; akTuBHO B KP-cmektpe, a

nepopMalmoHHOe V2 U aHTUCUMMETPUYHOE V3 B HK-cnekrpe.
2) Bce xomebamms vy, Vv, w®m v3 akmmBael B HMK- uw  KP-cmekrpax.
3) IlomHocuMMeTpUYHOE BajJeHTHOe Koinebanue Vv, aktuBHo B UK-cmektpe, a
nedhopMaImoHHOe V) u AHTUCUMMETPUYHOE V3 B KP-cniektpe.
4) Bce komebanus vy, Vv, ®U V3 aKktuBHBI Tombko B MK-cmektpe.
6. CKOJBKO MOCTYINaTelIbHBIX, BpAIIATEIbHBIX M KOJeOAaTeIbHBIX CTEreHed CBOOOABI Y
TETPadAPUYECKON MOJIEKYJIBI CH4 ?
1) TocrymarenpHbix — 3, BpamarenbHbelx — 3, KozjebarenbHBIX — 9.
2) TIlocrymarenpHbIX — 3, Bpam@areiabHblx — 2, KkozjeOarenpbHbix —  10.
3) [IlocrymatenpHblIx — 3, BpamareapHblx — 3, KojebarenpbHBIX — 3.
4) TlocrymatenmpHBIXx — 3, BpamaTeJpHBIX — 3, KojebarempHBIX — 5.
7. CKOJBKO TMOCTYINaTelIbHBIX, BpAIIaTEIbHBIX M KOJeOaTeIbHBIX CTEleHed CBOOOABI Y
nuneitHoil Mosnekyiasl HCN u yrnoBoii — H,O? OauHaKoBO JIM y HUX YUCIO OCHOBHBIX

4acTOT KOJieOaHuii?

8. Ykaxure xapakTepHble ocoOeHHOCTH KosiebaTenbHbIX crnekTpoB (MK- u KP-) mpu-
BCACHHBIX HHUKC MOJICKYJIL:

1) Clp; 2) HCl; 3) CO ; 4) CF,=CH; ( Tonpko BaJeHTHBIE KOJeOaHHs ABOMHOMN CBSA3H ); 5)
CH;CH=CHCHj3; (ToapKO BaJCHTHBIC KOJICOAHUS TBOHHOM CBS3H ).

9. OTnuMuaroTcs 1M SHEPTUU AUCCOLMAIIMY N30TOMHBIX MOJIeKYI, Hanpumep Hy u D,?

1) DHepruu AuCConMaK OJUHAKOBBHI.
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2) Ha Bompoc OTBETUTH HENb3sl, TaK KaK HE MPHUBEACHbI JaHHBIE 00 WX YacTOTaxX KoJieOaHMi
Y QaHTaPMOHUYHOCTH.

3) Dueprus auccounaruu y D, Oonbiie, uem y Ho.

4) Dueprus guccormanuu y Hy Gombine, yem y Dj. 10. [posiBrsitorcs mu (aKTUBHBI JTH)
KoJIeOaHus MONAPHBIX AByXaToMHBIX Mousiekyln (Hampumep HCl) B UK-criekTpax u crekrpax
KP ?

1) TlposBasatorcs tonbko B MK-cmekrpax. 2) IlposiBastores Tompko B KP-cmektpax. 3)
[Tposinsitores B UK-ciektpax u B ciektpax KP. 4) He nposiBnsitorcst Hu B UK-criektpax, Hu
B criekTpax KP.

11. Ilpenckaxure Bun konebarenbHbix crekTpoB ( MK- u KP-criekTpoB ) ans nuHEHHOM
MOJICKYJIBI TUOKCHIA YTIIepOJa M YKaXKUTE TUTIBI KOJeOaHU JUTsl TAaHHOW MOJICKYJIBI.

12. Kakue u3mMeHeHus MpoU30iaAyT B UH(YPAKPACHOM CIEKTPE MOTJIOMIEHHS H30IPOIHIOBOTO
CIHpPTA MOCIe ero 00padOTKU XJIOPUCTHIM OEH30MIOM ?

13. Kakue nu3meHeHus npou30ouayT B HHGPAKPACHOM CHEKTPE MOTJIOMICHHUS U30MPOIHIIOBOTO
CIIUPTA TOCTIe €ro 00pabOTKH XJIIOPUCTHIM alleTUIIOM?

14. Kakue OCHOBHBIE HM3MEHEHHS NPOU3OUIYT B HH(PPAKPACHOM CIIEKTPE TOTJIOMICHUS
IUKJIOTICHTaHOHA I10CJIe €ro 00padOTKU STUIICHTIIMKOJIEM B KUCIION cpene?

15. Kakue xapakTepHble pa3Iuunsi MOXKHO OXKHIATh B UH(PAKPACHOM CIIEKTPE MOTIIOMICHUS

st cnenyrommx coeaunenmii: @ a) CH3;CH,CH,;NH,, (CH;);CHNH, u (CHj3);N 0)
(CH3)2CH—O—CH(CH3), (CH3)3C—O—CH2CH3 " (CH3)3C—O—H B) (CH3)2CH—OH "
(CH3),CH-O—CH(CHj3),

I‘) CHECCHQCHQCH?,, CH3CECCH2CH3 u CHECCH(CH3)2 I[) CH3CH=CHCH3,
CH,=C(CHj),, CH,=CHCH,CH; u (CHj3),C=C(CH3); €) naumponujaMWH, aHWIWH U
TpueHnIIaMuH.

16. B UK-cnektpe monekynbl CS, HaOII0aI0TCS IB€ OCHOBHBIE 4acTOThI mpu 399 u 1552

' aB KP-cnektpe — oxna nipu 671 cM . Ha OCHOBAHMH STHX JAHHBIX YKaKUTE, KAKOBA

cM
TEOMETpPHsI MOJIEKYJIbI CepOyTIiepoJia U Kakue KojebaHus mposBistores ( aktuBHBI ) B K-

CIIEKTpe.

17. Monekyna aneTuwjieHa B OCHOBHOM COCTOSSHUM HMMEET JIMHEHHOE CTpOEHuEe, a B
BO30Y>KJICHHOM COCTOSIHUU MPUHUMAET HE JIMHEWHYIO TpaHc-KoHurypanuio. OIUHAKOBO JIH
qHCIIO0 OCHOBHBIX qacToT KoJIeOaHui ITHUX JIBYX COCTOSIHUIL?
18. B un(pakpacHOM CHEKTpE MOTIIOMIECHHUS (2-OKCUITHII)-IIUKIIOTICHTAIueHA, TIOTYYCeHHOM B
TOHKOM CJIO€, MMEETCsl IIMpOKasi I0J0ca TOrMomeH s B obmacti 3600-3100 cm . Tlpu
3amucu criektpa B pazbaBimeHHoM ( 0,01 M ) pacTBOpe B YETBHIPEXXJIOPUCTOM YTIEPOIEC
HIMPOKAs 110JI0Ca UCUE3aeT U BMECTO HEE MOABIAETCS y3KUi nmuk npu 3600 cM . OGbscHATE
JaHHBIE PA3IUYUS B MHPPAKPACHBIX CIEKTPAX MOTJIOMICHHUS.

19. Monekyna ameTuieHa B OCHOBHOM COCTOSHMM HWMEET JIMHEHHOE CTpOEHHE, a B
BO30Y>KICHHOM COCTOSIHUM TNPUHUMAET HEJNIMHEHHYI0 TpaHc-KoH(urypamuio. OIuHaKoBO Jn
YHUCJIO OCHOBHBIX YaCTOT KOJIEOAHUM ATUX JIBYX COCTOSTHUN?

20. MakcumymMm mostockl oromieHuss OH-rpynmer o-autpodenona B MK-cnekrpe, mosrydeHHOM
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B TabneTke KBr unm B paz6asnennom pactBope CHCls, umeer ogny u Ty)ke yactotry — 3200

cM ', aB cllyyae n-HUTpo(eHoa 4acTOThl MAaKCUMyMa pa3Hble U paBHBI COOTBETCTBEHHO 3325 u
—1 o

3530 cm . JlaiiTe 0OBsICHEHHE.

aﬂeKmPOHHa}Z CNneKmpoOCKonus

1. Coekrpam TMOrJOMEHUS B YIbTPadUOIETOBOM 00JaCTH CHEKTpa COOTBETCTBYIOT:
1)  onexTpoHHBIE  Mepexoapl M3  OCHOBHOTO B BO30YXKIEHHOE  COCTOSIHUE;
2)  xomnebarenpbHbIE  TEPEXOJAbl M3  OCHOBHOTO B BO30YXKJIGHHOE  COCTOSTHUE;
3)  DJJeKTpOHHBIE  Mepexoibl M3 BO30YKIAEHHOTO B OCHOBHOE  COCTOSIHHE;
4)  BpamaTelnbHble ~ MEPEXOAbl U3  OCHOBHOTO B BO30YXIEHHOE  COCTOSIHHE.
2. DIEKTpOHHBIE TEPEXOJbl B MOJEKYJaX MPOSBIAIOTCS B yIbTPaQHOICTOBONH U BUAMMOMN
obnactsx cnektpa npumepHo oT 100 o 1000 M. KakoBa 3Heprus 3TUX mepexoioB B cM 12 1)
10 - 100; 2) 100 — 1000; 3) 10000 — 100000; 4) 10 — 100000.
3. DNEeKTPOHHBIC CHEKTPBI BO3HUKAIOT npu B3aMMOJICHCTBHH BEIIIECTBRA:
1) ¢ ramma-usnydeHweMm; 2) C  BHOUMBIM  CBETOM; 3) C  DPaJAHOBOJHAMU;
4) ¢ UK-u3nyuenuem; 5) ¢ Y®-uznydenunem. 4. Kakue 3JeKTpOHHBIE MTEPEXOIbI 3aMPEIICHBI 0
CriuHy: 1) CHHIJICT-CHHTJIETHBIC, 2) CHHIJICT-TPHUIUICTHBIC; 3) TPHUIUICT-TPUILICTHBIC, 4) mis
3IEKTPOHHBIX NepexoJI0B HET 3ampera 1o CIIUHY.
5. KakoBa MyIbTHIIIETHOCTh AJIEKTPOHHOTO COCTOSIHUSI MOJIEKYIIBI, TIPU KOTOPOM CIIMHBI ABYX
AIEKTPOHOB napajienbHbl: 1) 1/2; 2) 1; 3) 2; 4) 3.
6. Cpeau npuBEIEHHBIX HUXKE rpynn Hailaure aykcoxpomsl : 1) C=C—C=0 ; 2) C=C-C=C; 3) —
NH2 ;4) C=C; 5) C=0; 6) -OH.

7. YBenuyeHue 1enu COnpsiKEHUs OJIMEHOB MPUBOIUT B Y D-CHEKTPE K:

1) 6aTOXpOMHOMY CABUTY U TUTIOXPOMHOMY 3D PeKTy; 2) 6aTOXPOMHOMY CIABUTY U
runepxpoMHomy 3 PexTy; 3) THICOXPOMHOMY CABUTY U TUTTOXpOMHOMY 3 dekTy; 4)
TUTICOXPOMHOMY CIIBUTY M TUTIEPXPOMHOMY 3D deKTy.

8. Bunmumplii cBET MpeACTaBIsET COOO0M 2JIEKTPOMAarHUTHOE U3TydeHNe, 3aHIMAOIIee
unTepBai crekrpa oT 400 1o 800 HM. OOBsICHUTE, TOYEMY MHOTHE BEIIECTBA UMEIOIIHE
MakcUMyM noruomeHus Huxke 400 HM MHTEHCUBHO OKpAlICHBI.

9. DNEeKTPOHHBIE CIIEKTPBI MOTJIOIEHUs OyTaHOHA-2 1 OyTeH-3-0oHa-2 B obmactu 220-350 HM
UMEIOT 0J1uH MakcumMyM: ipu 270 M (€ = 17) — cnektp a u ipu 315 uM (€ = 28) — crekTp
b. Kakomy BemiecTBy NpuHAICKUT KOKIbIA CIIEKTP?

10. B 371eKTpOHHOM CIEKTpE MOTIOUICHUS TpU(EHIITIAMIHA UMEETCs 1oioca rpu 227 HM B
HelTpanbHOM pacTBope. OOBACHUTE, TOYEMY JJaHHAs [10JI0CA UCUE3aeT B KHCIIOM PacTBOpeE.
11. MOXHO 11 110 3JIEKTPOHHBIM CIIEKTPaM MOIVIOIIEHNS KOHTPOIMPOBATh TEUEHHE
CIIEYIOIINUX PEaKIIHii : a) TMEHOBOW KOHACHCAIIUH; 0) aIbI0JIbHON KOHJICHCAINH; B)
a30COYETaHMs; T) 00pa30BaHUs alleTaICH; 1) THAPUPOBAHUS aPCHOB.

12. OnTrueckas IIOTHOCTh BOJHOTO PacTBOpa coennHeHnus X npu A = 250 HM coCTaBIsieT
0,542 nipu kouneHTparuu 0,1 MOIB/JI B KIOBETE ¢ TOJIIMHON MOTIOMIAIOIIETO ¢Ios 1 cM.
Koadpduument nornomenns coequnenus X pasen 9000. MzBectHo, uTo X pearupyer mno
ypaBHeHuto: X =Y + Z. Haiinure KOHCTaHTY PaBHOBECHS OTOM PEAKLUHU, ECIIU U3BECTHO 4YTO
coequHeHusa Y U Z He MOIIOA0T B 00JIaCTH IorIoeHus X.

13. Ilpu rugponuze S-metun-3-xmop-1,4-rekcagruena ObITH BBIACICHBI 1BA H30MEPHBIX
CIUPTA. DNEKTPOHHBIN CIIEKTP MOTJIONMIEHUS OJTHOTO U3 HUX COAEPKUT MOJIOCY Npu 223 HM
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(Ig € =4,4), a npyroro — monocy nipu 236 um (lg € = 4,3). KakoBo ux crpoenue?

14. TTpu HarpeBanum 00OpasIa ATHWIIHKIONCHTaueHa (AMakc = 247uM, € = 3400) B TeueHUHN
0,5; 1,5; 2,5; 4 4 B cieKTpe MOTJIOMIEHUS HAOTI01aeTCsl YMEHBIIIEHNE MOJIBHOTO
koddurmenTa mornomenus u cocrasiset 2800, 2050, 1650, 1100 coOoTBETCTBEHHO.
Onpenenure 1j1sl KaXJI0T0 MOMEHTA BPEMEHH CTETIEHb PEBPAILICHUS] STUIIIUKIONEHTaUeHA
B €0 IUMEP, €CIIH MOCIEIHNUIN Ipo3padeH npu 247 HM.

15. Kakne n3MeHeHus B 3JIEKTPOHHOM criekTpe norioueHus akpoirenna CH,=CH-CH=0
[Amakc = 203 M (e = 12000), Amakc = 345 uM (e = 20)] cneayer 0XXuaaTh npu paz0aBiIeHUN
3TaHOJIOM, COJIEPKAIINM CIIEAbl KUCIOThI?

16. ITpomyckanue BogHOTO pacTBopa pymapara Hatpus pu A = 250 am u 25 °C cocraBiser
19,2 % nnsa 5-10—4 monw/n pacTBopa B KIOBETE TOMIIMHON 1 cM. Beiuncnure onTuyeckyro
IUIOTHOCTD U MOJISIPHBIN KO3 (PUIIUEHT MOTTIONIEHUSI.

17. Kak Oynet nusmeHsaTbest Y @-cekTp noriomeHus peHosa B BOJHOM pacTBOpe Mpu
M3MEHEHUHU KUCIOTHOCTU CPEJBl OT CUIIbHOKHUCIION 10 LIET0YHON?

18. [nst psaaa TMHEHHBIX MOMUIUKIMYECKUX apOMAaTHIECKUX YTIIEBOJOPOIOB O0IIeH
dopmyner C,Hp,5n+3 (rae n = 14, 18, 22) B 37EKTPOHHBIX CHEKTPax MOTJIOMICHHUS] UMEIOTCS
Makcumymbl norsomerus mpu 380 um (g ~ 7900 ), 480 um (¢ ~ 11000 ) u 580 um (g ~ 12600
). CooTHECHUTE TaHHBIE CIIEKTPOB C OPMYIaMHu KUCIIOT.

19. DneKTpOHHBIE CIIEKTPHI MOTJIOLICHUS METUIIOBBIX 3(PHPOB OCH30MHON M (PEHUITYKCYCHOM
KHCJIOT UMetoT B uHTEepBajie 220 — 350 HM uMeroT oauH MakcumyMm: ipu 260 M (Ig € ~ 2,2)
— cnexTp A u nipu 285 um (Ig € ~ 3,1) — cnektp b. Kakomy BemiecTBy cooTBETCTBYET
KQXK]IbI CIeKTp?

20. Ins psana senpeaensubix kucnotr CH;(CH=CH),COOH (rme n = 2, 3, 4) B 3I€KTPOHHBIX
CIIEKTPax MOTJIOMIEHUSI UMEIOTCSI MaKCUMYyMBI TiorJiomierus npu 260 uM (€ ~ 6500), 310 am
(e ~9000) 1 330 ™M (g ~ 11000). CooTHECHUTE TaHHBIE CIIEKTPOB CO CTPYKTYPAMHU KUCIIOT.
21. Kakue nu3mMeHeHus B 3JIEKTPOHHOM CIIEKTPE MOTJIOMICHUS IIUKIIONPOINaHOHA CIIEIyEeT
OKUJATh MMOCJIE THApATAINH ?

22. DneKTpOHHBIE CIEKTPHI HoromeHus Oyraauena-1,3 u rekcaguena-2,4 B obmactu 200—
250 HM UMErOT oauH MakcuMyM : ipu 217 uM (€ ~ 21000) — crektp A u nipu 227 HM (€ ~
23000) — cnektp b. Kakomy BeniecTBy NpUHAIIEKNAT KaKABINA CIIEKTP?

23. B kakom pactBopurene, CCly niu CH3CN, OGosblie BEepOSITHOCTb 3aperucTpUpOBATH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYPY JIEKTPOHHOI'O MEpexoja pacCTBOPEHHOTO COCTUHEHMSA?
[Touemy?

24. MOXHO 1M OTJIMYUTH METOJAMH ONTHYECKON CIEKTPOCKOIMU BHYTPH- H
MEXMOJIEKYJIIPHYIO  BOJOPOJIHYK)  CBSI3b?  APryMEHTHpPYWTE OTBET KOHKPETHBIMU
IpuMepamu.

25. Omnpenenute KOHCTAHTY KETOCHOJBbHOW TAayTOMEpPUHU alleTHIAIETOHA JJIsi pacTBOPOB
BEIIIECTBA B TEKCaHE, TAHOJIE U BOJE, €CIIM B YKa3aHHOW 00JIaCTU MOJISIPHBIN KO3 UITHUEHT
norsomenuss paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBSCHHUTE, IMONTYYCHHBIE
pesynbpTaTel. CH;COCH,COCH; < CH3;C(OH)=CHCOCHj; keto-popma eHonbHas dhopma
AMakc 275 am (g ~ 100) Amaxkc 270 M (g ~12000)

26.B snextponnom cnektpe nornomenus okucu mesutuiia CH;COCH=C(CH3), (B renrane)
B obsactu oT 200 ot 400 HM UMEIOTCSI IBE MOJIOCH! TOTJIOMICHHUS] ¢ MAKCUMyMaMH TIPU A =
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230 aMm u A = 327 HM, 00yCJOBJICHHbIE COOTBETCTBEHHO T—T* M n—m* mepexoiamu.
OOBsicCHUTE, Kakue U3MEHEHHs MPOU3OUIYT B CIIEKTpE IMOCJIE 3aMEHbl TenTaHa Ha Oolee
MOJISIPHBINA PACTBOPUTETb.

27.Kakue XapakTepHble H3MEHEHHUS MPOM30MAYT B HJIEKTPOHHOM CIHEKTPE MOTJIONMIECHUS
aIlETOYKCYCHOTO 3(upa Mociie 3aMeHbl paCTBOPUTEIIS: TeKCaHa Ha BOIY?

28 Kakue m3meHeHus npou3oiayT B Y®D-crekTpe IMUKIONEHTaHOHA TOCe ero o0paboTKu
JTUTUHRATIOMUHUUTUIPUAOM?

29.KakoMy u3 HempenenabHbIx u3oMepHbIX cnupToB CeHgO npuHaanexutr 3aeKTpOHHBIN
CIIEKTp  TOTJIOMIEHWsT ¢ MakcumymoMm npu 223 ©wM (¢ = 14000 )?
1)CH=CCH(OH)CH,CH=CH,2)CH=CCH(OH)CH=CHCH3;
3)CH=CCH=CH(OH)CH34)CH,=CHCH(OH)CH,C=CH 5)CH,=CHC(CH3)(OH)C=CH

AMP-cnekmpockonus

1. Kakue 13 NpUBEICHHBIX HIDKE sIep He 00Nafal0T MarHUTHEIME cBoiictBamu: 1) °C ; 2)
YE . 3)12C 4)3p; 5) N ; 6) '°O.

2. YTo Takoe XUMUYECKHI CABUT U KaKOBBI PUYMHBI €0 MOSIBICHUS?

3. Kakomy u3 TpuxioprponaHoB npuHaiexut cnektp [IMP, conepskaiuii 18a cunriera?

4. Onpenenure cTpykTypy yriaesogopoaa CsHis , cnektp [IMP koToporo coctout u3 tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOWIeHHeM rtomaae 3:3:1.

5. Coenunenue ¢ 6pyrro-popmynoii C4HyON mmeer B criektpe [IMP Tpu cuHrnera paBHOiA
MHTEHCUBHOCTH. Ykaxure BO3MOXKHOE CTpOCHHE COETUHEHUSI.
6. Cnoxusiii 3¢up C4HcO,Cl, maer B cnekrpe [IMP cnenyromme curnanst (8, m.a.): 1,25
(Tpuruter); 4,35 (xBagpymier); 5,95 (CHHIJET); COOTHOIICHWE WHTEHCHUBHOCTEW CHUTHAJIOB
3:2:1. VYkaxure bopmymy BEILECTBA.
7. Kakoit Bux umeer crektp [IMP a3zo00ucu3o0yTupOHUTpMIIA, CTPYKTypHas ¢dopmyia
koToporo NC(CH3),CN=NC(CH3),CN?

8. VYKaxuTe 4YHCIO U XapakTep PE30HAHCHBIX cUrHajioB B cnekrtpe I[IMP 2.2.4-
TPUMETUJITICHTAHA.

9.CKOJIbKO CUTHAQJIOB M ¢ KAKMM COOTHOIIEHUEM MHTEHCUBHOCTEH coaepkut crekTp [IMP 4-
METUJINIEHTaHOH-2-01a-4?

10. B cnektpe IIMP cmecu ranorennpousBognsix C,H,Cly m C,H,Brs umerorcs nBa
OJIMHAKOBBIX 110 MHTEHCUBHOCTHU CUHIJIETAa. KakoBbI BO3MOXKHBIE CTPYKTYPbI KOMITIOHEHTOB ?

11. KakoBa ctpykTypa yriesogopona CsHa, ciektpe IIMP kotoporo numeercs oauH cursain ?

12. CKOJIBKO CUTHAJIOB U C KAKUM COOTHOILIEHUEM MHTEHCUBHOCTEW cofepxut crekrp [IMP
2-meTmiI0yTaHoHa-3.

13. Ykaxkute 4MCIIO CUTHAJIOB, XapaKTep pPacCIICIUIEHUsS CUTHAJIOB M WX WHTEHCUBHOCTH B
CIIEKTpE [IMP METHJIOBOTO a¢upa 2-METUJITIPONIaHOBOM KHUCJIOTBI.
14. Coegunenne CsHj, comepxut B cnekrpe [IMP eaunctBenHbii curnan npu 0,82 ..
Ornpenenure CTpOCHUE BEIIECTBA.

15. Tlpenckaxute xapaktep [IMP-cmektpa sTuimoBoro cmnupra ¢ 100aBKaMU KHUCIOTHI.
16. Kakue xapakTtepHble pa3nuuusi MOXHO oxuaarb B IIMP-cnektpe mis ciemyrommx
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coemuaenuit:(CH;3),CHCOOCH:3, CH3;COOCH(CHs), u HCOOC(CHs)3
17. CKOJIBKO CUTHAJIOB M C KAKUM COOTHOILIEHUEM MHTEHCUBHOCTEW cofepxut crekrp [IMP
4-MeTHINEeHTaHOH-2-0J1a-4: (CH3),C(OH)CH,COCHj; ?
18. Yraeromopony CgHjo coorBerctByer criektp IIMP, conmepkamumii qBa cuHTIETa mMpu O
2,1 u 7,2 M.A. C COOTHOLIIEHHEM UHTEHCUBHOCTEM 3:2. Y CTaHOBUTE CTPOEHUS BEIIECTBA.

19. Apomatuueckuii yriesogopon CgHjp umeer cnenyrommii ciektp [IMP (5, m.a.) : 1,15
(Tpuruter); 2,8 (kBampymier); 7,15 (YyIIMpEHHBIH CHHTIET); COOTHOIICHHE MHTEHCHUBHOCTEH
CUTHAJIOB 3:2:5. YcranoBure CTPYKTYPY BEILIECTBA.
20. Coemunenne CsHj, comepxut B cnekrpe [IMP eaumncrBennbiii curnan npu 0,82 m.n.
Onpenenure CTpOEHUE BEILIECTBA.

21. Yem omnuuarorca cnektpel  [IMP  aneroHuTpwia UM XJIOpaueTOHUTpUIia?
Macc-cnekmpomempus

1. O0BsAcHUTE, KAK MOXKHO OIPEIECIUTh MOJIEKYISIPHYIO MAaCCy XUMHUYECKOTO COSIUHEHHS 110
IO MacC-CIIEKTPY.

+ +
2. O0BACHUTE, MOXKET JIU Macc-criekTpomeTp oTanuuTh HoHbl C:Hs 1 CHO™ apyr ot apyra,
€CIIM OH CIIOCOOEH aHAJIM3MPOBATh MOHBI KOTOpPHIE OTJIMYAIOTCS MO 3HAUCHHUSIM m/Z Ha
1:50000.

3. M3BecTHO Tpu wH30Mepa HTUINUPUIMHA. B Macc-CekTpe KaXaoro M3 H30MEpPOB
HaOMIOZaeTCsl MUK C MacCOBBIM uuciioM 92. J[aHHBIA THK COOTBETCTBYET CIICIYIOIIUM
MOHAM. YKaXHUTe, B Macc-CIIEKTpe KaKOro M3 TpeX H30MEpPOB OHTWIMHUPHUANHA THK C
MacCOBBIM 4HCIIOM 92 OyaeT MeTh HaubOobIITYI0 HHTEHCUBHOCTE? [Touemy?

4. Macc-crekTp mpornaHojia UMeeT clienyrmui Bun m/z = 27(14), 28(11), 29(17), 31(100),
39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15), 60(10). KakoMmy 13 U30MEpPHBIX CIIUPTOB

oH npuHaanexut? OO0bsICHUTE TyTH 00pa30BaHMUS OCHOBHBIX OCKOJIOYHBIX HOHOB.
Kombunuposannwvie 30auu.

1. Yro Takoe CTPYKTYPHO-TPYIIIOBOW aHAIHM3 M HAa KaKUX TEOPETHUYECKUX IMPEICTABICHHSIX
OH Oazupyercs

2. C moMomIpi0 Kakoro THIA CIEKTpa MOXXHO OJHO3HAYHO NPUIHCATHh BEIIECTBY OJTHY W3
cTpyKTyp npuBoauMbIx Hike nzomepoB. CH,=CHCH=CHCH=CH, u CH,=CH(CH,),C=CH

3. Hcnonp3oBaHue KaKUX CIEKTPOB TOIJOLMICHUS (KOJIEOATENbHBIX WIM 3JICKTPOHHBIX)
HauOoylee  TMpHeMJIeMO  JUIss  pa3JIMYCHUs  CIEAYIOIIMX  [ap  COCOUHCHU:
a) XJI0pOEH30J1 U N-OpOMTOITYO0IT; 0) N-3TUIhEHON U 2-PEeHUIITAHO?

4. C ToMOIIBI0 KaKUX CIHEKTPOB TIPOIIE pa3IMUUTh CJCAYIOMNUE COCAWHEHUS @ a)
CH3CH,C=CH, CH;C=CCH; u CgHsC=CC¢Hs. 6) CH;CH,CH,CH,Cl, (CHs);CCH,CI,
(CH;),CHCH,Cl u (CH;);CCl. B) CH;CH=CHCOCH; u CH,=CHCH,COCH;
r)CH;C=CCH(CH3), 1 CH;CH,C=CCH,CHj

I[) CH2=CHCH=CHCH=CH2 u CH2=CH(CH2)4CECH e) CHEC(CH3)3, CH3CECCH2CH3 u
CH=CCH(CH3), %) CH;COOCH,CH3; u CH;CH,COOCH:j3.

8.4. [Ipumepnl BONIPOCOB 1JIsI KOHTPOJbHBIX PadoT.
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KonTposbnas padora Nel
I
OxapakTepu3yiTe MEKTPOMarHUTHOE U3JIy4€HNUE, IJIMHA BOJIHBI KOTOPOro paBHA
5x10° cwm.
Onenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHSI U KOHCTAHTY CKOPOCTH 0OMeHa,
ecinu B YO criekTpe pa3pemaroTcs ABE JMHUH, OTIMYHBIE IO JJIMHE BOJIHBI Ha 50 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMs YacTHIa, €ciiu B criekTpe IMP
HaOIr0aeTCs O/THA JTUHUS (peabHOE pa3Iuuue JUHUHN APYT OT Apyra coctasiser 50
I')
II
OxapakTepu3yiTe MEKTPOMarHuTHOE U3JIy4€HUE, SJHEPTHUS KOTOPOTO paBHa 5.8
KKaJI/MOJIb.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK cnekTpe pa3pemaroTces IBE JIMHUU, OTJIMYHBIC 10 BOJIHOBOMY YHCIY Ha 2,5 em™.
OneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMs 4acTHIla, €ciiu B criekTpe AMP
HaOJII0aeTCs OJTHA JTUHUS (peabHOE pa3Indue JUHUN APYT OT Apyra coctasiser 200
I')
I
OxapakTepu3yiTe EKTPOMarHuTHOE U3JIy4€HUE, YaCTOTa KOTOPOTO paBHA 6x10"7 ¢,
OnenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS U KOHCTAHTY CKOPOCTH OOMeHa, eciu
B JIMP crniektpe pa3pemaroTcs 1Be IMHUM, OTINYHbIE Ha 3,5 I'L.
OrneHuTEe KOHCTAHTY CKOPOCTH OOMEHA MEXTY ABYMS YacTHIla, eciu B criektpe UK
HaOJr01aeTCsl O/1HA JIMHUS (pealbHOE pa3iInyue JHHUN APYT OT Jpyra COCTaBIsET
6.6x10" cm)
IY
OxapakTepu3yiTe 3JIEKTPOMAarHUTHOE U31y4EHUE, BOJIHOBOE YHCIIO KOTOPOIO PaBHO
5x10° em™
OnenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS U KOHCTAHTY CKOPOCTH OOMeHa, eciu
B Y@ crieKTpe pa3pelaroTcs ABe JUHUM, OTIINYHbIE Ha 1.2 em
OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MEXIY ABYMS YacTHIlA, €ciiu B criekTpe AMP
HaOJr01aeTCsl O/1HA JIMHUS (pealbHOE pa3iinyue JMHUHN ApYT OT Apyra coctasiseT 200
I')
Y
OxapakTepu3ynTe 3JIEKTPOMarHuTHOE U3JIyYEHHE, ITTMHA BOJIHBI KOTOPOIO paBHA 5x107
CM.
Onenute BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI U KOHCTAHTY CKOPOCTH OOMEHa, eciu
B JIMP cniektpe pa3pemaroTcs 1Be IMHUM, OTIUYHbIE Ha 1,5 I'L.
OrneHuTEe KOHCTAHTY CKOPOCTH OOMEHA MEX Y ABYMS YacTHIla, eciu B criekTpe UK
HaOJr01aeTCsl O1HA JIMHUS (pealbHOE pa3iinyue JHHUN APYT OT Jpyra COCTaBIsET 6x107
!
YI
OxapakTepu3ynTe JIEKTPOMarHuTHOE U3JIYYEHUE, SHEPTUS KOTOPOro paBHA 4x10™!
KKaJI/MOJIb.
OnenuTte BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUS U KOHCTAHTY CKOPOCTH OOMEHa, eCiu
B UK cnekrtpe paspemaroTcs 1€ IMHUH, OTIUYHBIE HA 5 oM
OrneHnTEe KOHCTAHTY CKOPOCTH OOMEHA MEXTY ABYMS YacTHIlA, €ciiu B criekTpe AMP
HaOJr01aeTCsl O/1Ha JIMHUS (pearbHOE pa3iinyue JMHUHN ApYT oT Apyra coctasiseT 300
I')
Y1I
OxapakTepu3ynTe JIEKTPOMarHuTHOE U3JIyYEHHE, 4aCTOTa KOTOPOTO paBHA 9x10" ¢,
Onenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B SIMP cnektpe pazpemarorcs ABe JUHUM, OTIUYHBIE Ha 2,5 ['1I.
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OrneHuTe KOHCTAHTY CKOPOCTH 0OMEHa MEXy IByMs 4acTHIla, eciu B criektpe MK
Ha0JI01aeTCsl OJfHA TMHUS (pealibHOE pa3finyKe JHHHUMA IpYT OT Ipyra COCTaBIISIET
3.3x10" cm)

YIII
OxapakTepu3yiTe JEKTPOMarHuTHOE U3JIy4€HUE, BOJTHOBOE YHCIIO KOTOPOTO paBHO
5x10° em™.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B YO® criekTpe pa3pemaroTcs ABE JUHUH, OTIUYHBIE TIO JJIMHE BOJHBI HAa 25 CM.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXly IByMs 4acTHIa, €ciiu B criekTpe IMP
HaOJII0IaeTCs OJTHA JTUHUS (peallbHOE Pa3IMunue JUHUN ApYT OT Apyra cocrasiser 50 ['m)

IX
OxapakTepu3yiTe MEKTPOMarHuTHOE U3JIy4€HNUE, IJIMHA BOJIHBI KOTOPOro paBHA 5x107°
CM.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHS U KOHCTAHTY CKOPOCTH 0OMeHa, eciin
B SAIMP cnektpe pazpematorcs ABe TMHUM, OTauyHbIe HA 10,0 1.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMs 4acTHIla, eciu B criektpe MK
HaOIr0aeTCs OJTHA JTUHUS (peaTbHOE pa3Indnue JUHUHN APYT OT Apyra coctasiseT 20 cMm)

X
OxapakTepu3yiTe EKTPOMarHuTHOE U3JIy4€HUE, SHEPTHU KOTOPOTO paBHA 4x10°
3pT/MOJIb.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK cnekTpe pa3peniaroTcs ABE JIMHUU, OTIIMYHBIC MO JIJTMHE BOJIHBI HA 15 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMs 4acTHIla, €ciiu B criekTpe IMP
HaOJII0aeTCs OJTHA JTUHUS (peabHOE pa3Iudnue JTUHUN APYT OT Apyra coctaiser 200
I')

XI
OxapakTepu3yiiTe IeKTPOMATHUTHOE U3/TydEHHE, YHEPIHs KOTOPOro pasHa 4x10°
JIK/MOJIb.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHS U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B Y® criekTpe He pazpenaroTcs ABE JUHUH, OTIWYHBIE 1O JJIMHE BOJTHBI Ha 30 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMsl YacTHIa, €ciiu B criekTpe AMP
HaOIIOAI0TCA JIBE TUHUU (peajbHOE pa3inuunue JUHUHN APyT OT aApyra coctasisier 50 ')

XII

OxapakTepu3yiTe EKTPOMarHuTHOE U3JIy4€HUE, SJHEPTHUS KOTOPOTO paBHa 6.8
JIK/MOJIb.
Ornenure BpeMs KU3HU BO3OYKICHHOTO COCTOSTHHSI U KOHCTAHTY CKOPOCTH 0OMeHa, eclin
B UK cnekTpe pa3penaroTces IBE JIMHUU, OTJIMYHBIC 10 BOJIHOBOMY Yucy Ha 1,5 em™.
OrneHuTe KOHCTAaHTY CKOPOCTH 0OMEHa MEXy IByMs 4acTHIa, €ciu B criekTpe AMP
HaOJIIOaeTCs OJTHA JTUHUS (peabHOE pa3Iudnue JUHUN APYT OT Apyra coctasiser 200
')

KonTpoasHnas padora Ne 2.

2.1.

OxapakTepu3yiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,3-TuMeTUII-TeKCcaHa.
OxapakTepu3yiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAI[H, OCHOBHBIE HOHBI U UX
macchbl) N-MeTunaMuaa-2-MeTHil- 0yTaHOBOM KHCIIOTHI.
Kak Oyner Boirsiiets Y@ criekTp ABYX CTPYKTYp, HAXOAAIIUXCS B PABHOBECUH, €CIIU UX
pasémqne 110 JUIMHE BOJIHBI cocTaBisieT 30 ¢M, a BpeMsl KHU3HU IEPEXOJHOTO COCTOSHUS —
107 c.
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2.2.
OxapakTepu3yiiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIlH, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTHI- 1 -peHns-neHTana.
OxapakTepu3yiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAI[H, OCHOBHBIE HOHBI U UX
Macchl) 3-MeTHI-0yTaHoa.
Kak Oyner Beirsaers nosocsl B UK cnektpe 1ByX CTpyKTyp, HAXOISIIUXCS B
pPaBHOBECHHM, €CIIUM UX pa3IMyuMe IO JUIMHE BOJIHBI cocTaBisieT S0 HAHOMETPOB, a
KOHCTaHTa CKOPOCTH PaBHOBECHUSI — 10° ¢

2.3.
OxapakTepu3yiiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,4-TMMeTUII-TeKceHa-2.
OxapakTepu3yiiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTaIH, OCHOBHBIE HOHBI U UX
Macchl) METHIIOBOTO 3(hupa MponaHOBOH KUCIOTHI.
Kaxk 6ynet Beirmsaaets AIMP ciekTp ABYX CTPYKTYD, Haxo/:[ﬂmnxc;{313 pPaBHOBECHUH, €CIIH
ux pasznuune 50 ', a BpeMs KU3HU IEPEeXoIHOro coctossHud — 10~ c.

2.4.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXEMBbI (hparMEeHTAIIUN, OCHOBHBIE HOHBI U UX
Macchl) 3,4-TuMeTUI-TIeHTaHoIA.
OxapakTepu3yiiTe Macc-CreKTp (OMUIINTE CXEMBbI (hparMEeHTAIIUU, OCHOBHBIE HOHBI U UX
Macchl) 2-MeTHI- OyTaHaJIs.
Kak Oyner Boirmsiners SIMP criekTp ABYX CTPYKTYp, HaXOSIIUXCS B PABHOBECUH, €CIIU
ux pasnuuue cocrapiseT 70 ', a KOHCTaHTa CKOPOCTH PABHOBECHS - 10° c.

2.5.
OxapakTepu3yiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTaIi, OCHOBHBIE HOHBI U UX
Macchl) (PeHMII-YKCYCHOM KUCIOTHI.
OxapakTepu3yiTe Macc-CreKTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 4-METUI-TIEHTAaHTHOJIA.
Kak Oyner Boirsinets Y@ criekTp ABYX CTPYKTYp, HAXOAAIIUXCS B PABHOBECUH, €CIIU UX
pasinuuMe o JUIMHE BOJIHBI cocTaBisieT 30 HAHOMETPOB, a BPEMS JKU3HH NIEPEXOTHOIO
cocrosaus — 0.1 c.

2.6.
OxapakTepu3yiiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 24-TUMETUI-TIEHTaHAIIS.
OxapakTepu3yiiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 4-MeTUI- TOIyoJIa.
Kak Oyner Boirsaers UK criekTp ABYX CTpYKTYp, HAXOAAIIUXCSA B PABHOBECHH, €CIIU UX
pasiauuue 1o JUIMHE BOJIHBI cocTaBisieT 60 ¢M, a BpeMs KHU3HU IEPEXOJHOTO COCTOSHUS —
10% c.

2.7.
OxapakTepu3yiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 3,4-TUMETUI-TeKCAaHTHOJIA.
OxapakTepu3yiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) 2-MeTHII- 0yTaHOBOM KUCIIOTHI.
Kak Oyner Boirsiaets Y@ criekTp ABYX CTPYKTYp, HAXOAAIIUXCS B PABHOBECUH, €CIIU UX
pasziuuune 1o sHepruu coctasisieT 30 KKkall, a BpeMs KU3HU IEPEXOTHOTO COCTOSHUS —
107 c.

2.8.
OxapakTepu3yiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTaIi, OCHOBHBIE HOHBI U UX
Macchl) 2,5-TUMEeTU-TeKCuHa-3.
OxapakTepu3yiiTe Macc-CreKkTp (OMULINTE CXeMbl (hparMeHTAIH, OCHOBHBIE HOHBI U UX
Macchl) BTOp-0yTHIiI-0eH3071a.

27



3. Kak Oyzer Boirnsiaets Y@ CHEKTp IBYX CTPYKTYP, HAXOISIIUXCS B PABHOBECUH, €CIIH UX
pazmuuue 100 ', a BpeMs KOHCTaHTa CKOPOCTH oOMeHHOoro paBHOBecus — 0.1 ¢
2.9.
1. OxapakTepusyiTe Macc-CreKTp (OMUIINTE CXEMbI parMeHTallul, OCHOBHBIE HOHBI U X
Macchl) 3,4-TUMETUI-TeKCaHAMUHA-2.
2. OxapaxTepusyiTe Macc-CleKTp (OMUIINTE CXEMbI ()parMeHTallMi, OCHOBHbIE HOHBI U X
Macchl) 2,4, TUMETHIT TIeHTaHOHA-3.
3. Kak oyzaer Beirsigets UK ciekTp AByX CTpYKTYp, HAXOSMIIMXCSI B PABHOBECHH, €CITH UX
-1 -2
paznuune coctasisieT 30 cM , a BpeMs JKU3HU NTepeEXOAHOro coctosiHus — 107 c.
2.10.
1. OxapakTepusyiTe Macc-CreKTp (OMUIIUTE CXEMbI parMeHTAIIMH, OCHOBHBIC HOHBI U UX
Macchl) 3,4-TuMeTHII-TeKcaHa.
2. OxapaxTepu3yiTe Macc-CrieKTp (OMUIINTE CXEMbI ()parMEeHTAIH, OCHOBHBIC HOHBI U UX
Macchl) N-MeTuiaMuia-2-MeTHII- 0yTaHOBOM KHUCIIOTHI.
3. Kak O6yzner Boirsinets SIMP cniekTp ABYX CTPYKTYp, HaXOASIIUXCS B pABHOBECUH, €CITU
UX pa3finyuue 1Mo 4yacToTe cocTapigeT 75 ['1, a BpeMs )KM3HU EPEXOIHOTO COCTOSHUS —
0.01 c.

KonTpoabnas padora Ne3

Ne I
1. PaccunraiitTe OTHOCHTEIBHOE COIepKaHNE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COCIUHEHUN 110 JaHHBIM ClIeKTpoB SIMP 'H.
Cwmech n3o-nporanona (p = 0.8 r/mur) u ykcycHo kuciotsl (p = 1.06 v/m).

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

Mynbrumnersocts (I, ')

OTH-Hasg UHTEHCUBHOCTD

1.20 Hyo6uner (6.7 I'm) 36
2.01 Cunrner 36
3.70 I'enTer 6

10.5 YUIUPEHHBIN CUHTJIET 18

2. IpencrasbTe i 00bacHuTe crekTp SIMP 'H 1,3-quxnoprnenTanona-3 (pHMepHbIe
XUMHUYECKHE CBUTH U KOHCTAHThl CITUH-CIIMHOBOTO B3aUMOJICHCTBUS, MYJIbTHILIETHOCTb,
OTHOCHUTEJIbHAsI UHTEHCUBHOCTD ).

Ne 11
1. PaccumraiiTe OTHOCHTEIBHOE COIEP)KaHUEe KOMIIOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMECH JIBYX COCIMHEHUM MO JaHHBIM cieKTpoB SIMP 'H.
Cwmech stanona (p = 0.8 r/mun) u 2-MeTmii-nponanoBoi kucnotsl (p = 1.1 r/mi).

XUM.CIBUT (G, M.]T.) MynprumietHocts (I, ') | OTH-HAs HHTEHCUBHOCTH
1.00 Jy6uner (6.8 I'm) 36

1.20 Tpumer (6.7 ') 36

2.55 I'enret (6.8 ') 6

3.40 Kgaprer (6.7 ') 24

10.5 YUIUPEHHBIN CUHTJIET 18

2. Ipexcrasbre 1 oObsicaute crektp SIMP 'H 1,1-1uxinop6yranona-3 (IipuMepHbIe
XUMHUYECKHUE CIBUTH U KOHCTAHTHI CITMH-CIIMHOBOTO B3aUMOICHCTBUS, MYIbTHILIETHOCTD,
OTHOCHUTEIIbHAsl UHTEHCUBHOCTH ).

Ne IIT
1. PaccunraiiTe OTHOCHTEIBHOE COIepKaHNE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COCIUHEHUN 110 JaHHBIM ClIeKTpoB SIMP 'H.
Cwmech H-iponianona (p = 0.8 r/mi1) u MypaBbUHHOM KUCTOTHI (p = 1.1 /™M),

| XUM.CIBUT (G, M.]T.) | Mynbrumieraocts (I, ') ‘ OTH-Hasi UTHTEHCUBHOCTD
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0.87 Tpuner (6.7 I'n) 36
1.25 Cekcrer (6.7 ') 24
2.15 Cunrner 24
3.35 Tpumer (6.7 ') 24
10.5 YUIUPEHHBI CUHTJIET 20

2. Ilpexcrasbre 1 oObsicute cektp SIMP 'H 1-x110p-2-MetniGyranomna-2 (IIpuMepHbIe
XUMHUYECKHE CIBUTH U KOHCTAHTHI CITMH-CIIMHOBOTO B3aUMOICHCTBUS, MYIbTUILIETHOCTD,
OTHOCHUTEIIbHAsl UHTEHCUBHOCTH ).

Ne 1Y
1. PaccunraiiTe OTHOCHTEIBHOE COIepKaHNE KOMITOHEHT (MOJIbHOE, BECOBOE, 00HEMHOE) B
CMECH JBYX COCIUHEHUN I10 JaHHBIM ClIeKTpoB SIMP 'H.
Cwmech 1-6pom-tipommanona (p = 1.8 r/mn) u 1,2-qubpom-niponana (p = 2.1 r/mn).

Xum.cnpur (G, M.J1.) Mynbrumnernocts (I, ') | OTH-HAs HHTEHCUBHOCTD
0.87 Tpuner (6.61'1) 36

1.20 Cekcrer (6.6 I'n) 24

1.25 Hy6ner (6.8 I'r) 18

2.15 Tpumer (6.6 ') 24

2.25 Cekcrert (6.8 T'mr) 12

2.40 Jy6uner (6.8 I'm) 6

10.5 YIMpEeHHBIN CUHTIIET 18

2. IpencraBbTe 1 o6bsicauTe crektp IMP 'H 2-x10p-2-MeTH1-GyTaHona-3 (IipuMepHbIe
XUMHUYECKHE CIBUTH U KOHCTAaHTHI CITMH-CIIMHOBOTO B3aUMOICHCTBUS, MYIbTHILIETHOCTD,
OTHOCHUTEJIbHAsl UHTEHCUBHOCTH ).

Ne'Y
1. PaccunraiiTe OTHOCHTEIBHOE COIepKaHNE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COCIUHEHUN 110 JaHHBIM ClIeKTpoB SIMP 'H.
Cwmech n3o-npornanona (p = 0.8 r/mur) u ykcycHo kuciotsl (p = 1.06 v/m).

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

Mynbrumnersocts (I, ')

OTH-Hasg UHTEHCUBHOCTD

1.20 Hy6ner (6.7 I'n) 36
2.01 Cunrner 36
3.70 I'enter 6

10.5 YUIUpEHHBI CUHTJIET 18

2. IpencrasbTe i 00bacHuTe crekTp SIMP 'H 2-x710p-3,3-1uMetni- | -HuTponeHTana

(HpI/IMepHBIe XUMHUYCCKHUE CABUTH U KOHCTAHThI CITMH-CITHHOBOI'O BSaHMOHeﬁCTBHH,
MYJIBTHIIVICTHOCTb, OTHOCUTCIIbHAA I/IHTGHCI/IBHOCTB).

1. PaccunraiiTe OTHOCHTEIBHOE COIepKaHNE KOMITOHEHT (MOJIbHOE, BECOBOE, 00BEMHOE) B
CMECH JBYX COCIUHEHUN 110 JaHHBIM ClIeKTpoB SIMP 'H.

Ne YI

Cwmecs 3tanona (p = 0.8 r/Mi) u 2-MeTUI-MPOnaHoBOM KUcaoTh (p = 1.1 r/mm).

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

Mynbrumieraocts (I, ')

OTH-Hasg HHTEHCUBHOCTD

1.00 Jy6uer (6.8 I'm) 36
1.20 Tpuner (6.7 ['n) 36
2.55 I'enrer (6.8 I'x) 6

3.40 Ksaprer (6.7 I'm) 24
10.5 YUIUPEHHBI CUHTJIET 18

29



2. IlpeacraBeTe U 00BsicHUTE criekTp SIMP 'H 1-HuTpO -3,3,4-TpUMETHII-TEKCaHONa-4
(MprMepHbIE XUMHUYECKUE CIBUTU M KOHCTAHThI CIMH-CIIMHOBOT'O B3aMMO/ICHCTBHSI,
MYJIBTUIUIETHOCTD, OTHOCUTENIbHAsA HHTEHCUBHOCTB ).

11.4. Boupochl K dJK3aMeHY.
I-ble Bonpochl (TeopeTnyecKue)

1. Ilpupoma  SIEKTPOMArHUTHOTO  MBJIYYEHUA.  JHEPreTUYECKHE  XAPAKTEPUCTHKH,
COOTBCTCTBYIOIIHUC PA3JIMYHBIM BUAM U3JTYyYCHH.
2. PaznuuHble BUBI IEPEXOJ0B B aTOMAX M MOJEKYJaX.

3. XuUMHMUECKHE MPOLECCHl, BIUAIOLIME HA €CTECTBEHHYIO WIMPUHY CHEKTPaJbHON JIMHUU.
Brnusinue Ha Hee paBHOBECHBIX XMMHUECKUX IPOLIECCOB.

4. OCHOBBI H CyTh MeTO/1a (POTODIIEKTPOHHOM CIIEKTPOCKOIINH.

5. CyTb ¥ OCHOBBI METOJIOB aTOMHOW 3MUCCUOHHON CIIEKTPOCKOIIHH.

6. CBs3b KPUBBIX MOTEHIIUATBHON SHEPTUHU MOJIEKYJ C 3JIEKTPOHHBIMHU CIIEKTPaMHU.

7. Cnexktpockomusi B yiabTpadUONETOBOM H BUIUMON 00JACTH  AJIEKTPOMArHUTHOTO

n3iydeHus. lIpumenenue 3J1eKTpPOHHOM CIIEKTPOCKOIIUU.

8. Cmexrtpockornusi B wuHbpakpacHOW oOnactu. [apMOHMYECKHE H aHTApPMOHUYECKHE
KoJeOaHusl.

9. XapakrepuctuuHocth HMK-crniekTpockonmuu i pa3iMYHBIX KIIACCOB OPraHUYECKUX
COCIMHECHUM.

10. IIpoueccsl, NPOUCXOASIIAE MPU CTOJKHOBEHHMHM MOJEKYJI C BBICOKOIHEPreTHUYECKUMH
anekTpoHamMu. CyTh 1 OCHOBBI MacC-CIIEKTPOMETPUHU.

11. IlpumMenenne Macc-CHEKTPOCKONMUU  JUIsl  WIACHTH(PHUKAIUU  XUMHYECKHX  MOJEKYII.
XapakTepUCTUYHOCTh MacC-CIIEKTPOB JJIsl Pa3JINYHBIX KJIACCOB OPraHUYECKUX MOJIEKYJI.

12. BiusiHre M30TOMOB HAa XapaKTep Macc-CIEKTPOB.

13. OcnoBbl cniektpockonuu SIMP. Marautasle MoMeHTHI siaep. CnirHoBoe uucio. [lepexomabl
B cniektpockonuu SAMP. 3aceneHHOCTh ypOBHEIA.

14. OcHoBHbIE IapaMeTpsl B criekTpockonuu SIMP 'H. XuMudeckuii CABHT, KOHCTAHTHI CITHH-
CIIMHOBOTO B3aWMOJICHCTBUSI. HTEHCHBHOCTh CHEKTPAIbHBIX JUHUN. TpeOoBaHHS K
CTaHAapTaM U PaCTBOPUTEIISM.

15. XapakTepuCTUYHOCTh ~ XWMHYECKMX  CIOBHITOB M KOHCTAHT  CIUH-CIMHOBOIO
B3aUMOZCICTBUSA B criekTpax SAMP 'H. MyJIbTUIUIETHOCTD CUTHAJIOB.

16. OcHOBHBIE TTapaMeTpbl B crniekTpockonuu SAMP Bc. XapakTepUCTUYHOCTh W JTHANa30HbI
XMUMHAYECKHX CIIBUTOB JJISi OCHOBHBIX KJIACCOB OpPraHMYECKHX cOoeAMHEHUH. TpeOboBaHUs K
CTaHAApTaM U PACTBOPUTEIISIM.

17. MeTopl aTOMHO-aJICOPOLIMOHHOTO aHAIN3A.

18. MeccbaypoBcKkasi CIEKTPOCKOIHS, OCHOBBI METO/IbI, 00JIACTH TPUMEHEHHS.

19. SnepHsblil KBapyNOIbHBIN pe3oHaHc, Snpa, o0nagaronue KBaApynoabHbIM MOMEHTOM.
20.

II-o0¥i n I11-nii Bonmpochl penieHe KOHKPETHBIX CHEKTPAJbLHBIX 3a/1a4.

OOMeHHBIe POLIECCH! M IIMPUHA JIMHUNA B PA3JIMUHBIX CIIEKTPaX.

Pacmm¢ppoBka MK-crieKTpoB opraHnyecKux MOJIEKYIL.

Pacmm¢poBka Macc-CIEKTPOB OPraHUYECKUX MOJIEKYIL..

Cxembl pacriazia U IpeCTaBICHNE OCHOBHBIX XapaKTEPUCTUYHBIX ITMKOB B MAacC-CIIEKTPax
KOHKPETHBIX MOJICKYJI.

Pacmm¢poska cnextpos SIMP 'H OpraHUYECKUX MOJIEKYIL.

[IpencraBnenue criektpoB AMP 'H KOHKPETHBIX OPraHUYECKUX MOJIEKYI.

7. Hcnonb3oBaHUE aJAUTUBHBIX CXEM I pac4eTOB XMMHUUYECKUX CABUIOB B crekrpax SIMP
'Hu C OPraHHYE€CKUX MOJIEKYI.

el e

AN
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8. MynbrumietHocts B cextpax IMP 'H (TOpCoEpIKAIMX OPraHHYECKHUX COCAUHEHHH.

[Ipunowxenne Nel.

anpocu I CAMOCTOITEIbHON paloThl CTYICIHTOB

Crnexrpockomnust SIMP B Heopranu4eckoil XUMHH.
BiiksiHue ObICTPBIX XHMHUECKHX IPOLIECCOB HA criextp JIMP.
Dypse-criektpockonus SIMP.
Penakcanmnonnsle mpoweccsl B criektpockonuu SIMP.
Crexrpockonus SIMP B anuzoTponHLX 06pasuax (TBEpHOE TENO).
OcoGennoctu cnexrpockonui SIMP °C,
Hoseie npununne u npumeienue cnexrpockorun SIMP.
MeTo/ibl ABOMHOTO pe3oHaHca B criekTpockornu SIMP,
Cnextpockonust DTIP KOMIUIEKCHBIX COSNUHERHI,
0. Cnekrpockonus DIP B METATINOKOMITKIICCHOM KATAIH3E.
I. KBaapymnonbHble METOABI PE30HAHCA B H3YYEHHE FANOH AIPOH3BOAHBIX,
2. CrieKTpasibHbie METOJIbl H3YUEHHS KOMIUIEKCOB METANIOB.
13. HeTpaguunoHHble METO(b! AKTHBALHH.
14. IK-cnekTpocKomnus B 0praHitIecKoi XuMHUH.
15. KonuuecTsennbie aciiekTsl cniekTpockornin UK.
16. Ilpasuna otbopa 8 criextpockornuu KP
17. Tlonapu3aluuoHHbIE W JIENOISPU3ALHCHHBIE THHUH B criektpe KP
18. MeTop! noHH3ALMH H BO3OYKICHHS MOJIEKYIL.
19. DnextpootpunarenbHOCTh U Y D-CHEKTPOCKOMTHSL.
20. Macc-CreKTpOMETPHS B H3Y4YeHHH HU3KOMOMEKYJIAPHbIX COeIHHEHMUI.
21. OcobeHHOCTH H30TOIHOIM MACC-CIEKTPOMCTPHH.

NOoO L e L

Pazpa6ot:
.

I.X.H., ipodeccop Al Tlpoinaxos

[Iporpamma pacemorpena Ha sacenanuu kadeApbl AHATUTHYECKOH XHMHH

« /(f) » W 2021 r., npotoxoi Ne (//

3aB. kadenpoil. npodeccop




