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1. HEJIM OCBOEHUS JUCIHUIIJIMHBI

[lean ocBoeHns MHCHHMIIHHBE: V3y4eHHe TEOPETHIECKHX OCHOB METOIOB MOJIEKYJIIPHOH CIIeK-
TPOCKOITHH.

3anaum: O3HAKOMIICHHWE CTYJEHTOB C NPHHIWIHATGHBEIMA OCHOBAMH H IPaKTUYECKHMHU
BO3MOKHOCTSIMH METOZIOB MOJICKYJISIDHOM CIEKTPOCKONHM, C UX aNapaTypHbIM OCHAINEHHEM H
YCIOBMSMH [POBETCHUS OKCIIEPHUMEHTa; (OPMHPOBAHHME HABBHIKOB CPAaBHHTEIBHON OLEHKH
BO3MOXHOCTEH pasHbIX METOJLOB aHAIW3a, MX JOCTOMHCTB M HEHOCTATKOB JUIS OOOCHOBAHHOIO
BEIOOpa ONTHMATBHOIO METOA MCCIIEIOBAHMS TOTO MIIH HHOTO 0OBEKTA.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO
Jucnummba «Moneky/spHas CIeKTPOCKONHs» OTHOCcHTes K wactu OITOIL, bopmupyemoii
yYacTHHKaMH 00pa30BaTENbHBIX OTHOIEHHH,
3. IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUSA MO JUCLHUILJIMHE
[Tnanupyembie pesynbTaTel 00yueHHs MO AMCHMIUIAHE «MOoJeKyaspHas CHEKTPOCKOIHS», COOTHE-

CEHHbIE C IIaHMPYeMBIMH pesyibTatamu ocBoeHusi OIIOIT (koMIeTeHIHSIMU U HHAMKATOPAMH IO-
CTHIKEHHSI KOMIIETEHITHIA)

DopMupyeMBbIe IlnanMpyemble pe3ynbTaThl 00y9eHHs 10 JUCHMIUIMEE, B | HanMeHOBaHHUE OIle-
KOMIETEHIMH COOTBETCTBHH C HHIUKATOPOM JOCTHXKEHUS KOMIIETEH- HOYHOI'O CpeZicTBa
(xom, conmepxkanue 0501
KOMIIETEHIIHH) Wunmkarop noctmxenust | Pe3ynbtarthi 00ydeHus o
KOMIIETEeHIIUH ITUCLHUTLUTAHE
I1IK-4 IIK-4.1 3maer cramnaprsl, | 3HAaeT:  TeOpeTHYECKHE KP
CIOCOOEH  MPOBO- | METOAMKH M MHCTPYKIHH, | OCHOBBI (DM3HYECKHX Me- | Bompocsl, TecToBbie
IWTBE XUMHYECKHH | ONpeNeNsiomue MOPAA0K | TOMOB HCCIE OBAHHS; BOIIPOCHI
aHaM3 pacTBOPOB, | pa3paboTku U odopmieHus | Bmageer: Meromonorueit
MaTepualoB M 00- | OTYETHOM  JOKYMEHTAIMH | IPOBEICHHS JKCHEPTHBIX
pasioB M3AECIMH B | IO pe3ynbTaraM HCCIEN0- | HCCIICIOBaHHMIA;
COOTBETCTBHU ¢ | BaHMH U pa3paboTOK; YMmeer: ananu3upoBaTh
TpeboBanmaMu Tex- | [IK-4.2. Vmeer BbIOHpaTh | BO3MOMKHOCTH Pa3IMYIHBIX
HOJIOTHYECKOH [10- | METOIBL, HMHCTPYMEHTBI M | METOJOB. HCXOMS U3 CIie-
KyMEHTAIlHK obopyznoBaHue Ui mpoBe- | MUMHUKY OCTABICHHOM
JeHUs XHMHYECKOIO aHa- | HCClIeoBaTenbCKOM 3ana-
nu3a; 9H
IIK-4.3. Brnageer coBpeMeH-
HBIMH METOJaMH IIPOBE/Ie-
HHS  OKCIICPUMEHTOB W
HaOmonenuit B  obmacTw
npobeccHOHATBHOR nesi
TEJILHOCTH
[1K-6 IIK-6.1 3nraer ocHOBHEI (u- | 3HAET: BOZMOKHOCTH (H- KP
CIIOCOOEH MPOM3BO- | 3UKO-XHMHYECKHX METOJOB | 3HYECKHX METOJOB McCle- | BOmpocsl, TeCTOBBIE
IMTH JTA0OpaTOpHBIE | HCCIEA0BaHHA  OOBEKTOB | JOBaHMS IpPH pPELICHUH BOIIPOCEHI

HCCIIeIOBaHMS,
aHaiusel  0TOOpaH-
HBIX 1po0 u obpas-
HOB Ui OIICHKH
SKOJIOTHYECKOTO

OKpYKaloIleh CPesl;

IIK-6.2. VYmeer mnpousBo-
IUTh 71abopaTOpHBIE HC-
CJICZIOBaHMs], 3aMephl, aHa-

JIN3bI OTOGPaHHbIX NpH-

Pa3sIMYHBIX TIPHKIAJHBIX

3anay;
Baageer: HaBBIKAMH I10-
JyYeHHUss  HEeoOXOAMMBIX

JaHHBIX B paMKax MOHH-




COCTOSIHHS 00BeK-
TOB

POAHBEIX 00pa3IoB; paccym-
TBIBATh IIPENEIBHO JAOIy-
CTHMBIE KOHILICHTpalu{
(ILOK) BpemHBIX BEIIECTB
TEXHOTCHHOIO XapakTepa;
paboTate Ha aHAIUTHYE-
ckoM maboparopHOM 000-
PYIOBaHUH;

[1K-6.3 Bmameer meromamu
IIPOBENECHUS IKOJIOTHYECKO-
IO MOHHTOPHHTA

TOPHMHIOBBIX HCCJIEI0Ba-
HUH;

¥Ymeer: npumeHsaTs pe-
3yJNBTATEl  MOHHTOPHHIO-
BBEIX MCCIIEIOBAaHUM I
OLEHKH 3KOJIOTHYECKOro
COCTOSHHS 0OBEKTOB

O6mas TpyIoeMKOCTs JUCHHILIAHEI COCTABISET 6

4. OBBEM U CTPYKTYPA JUCLHUILINHBI

TemaTuyecknii man
¢opma o0yuenns — ounas

3aQ4YeTHBIX eQuHHII, 216 Jacos.

KonrakTHas paboTa 06y-
YaroIIMXCA C Megaroruye-
CKHM pabOTHHKOM
] (B wacax) DopMst
a % = = TEKYLEro KOHTPOMs
L -
Ne | HaumeHOBaHWE TeM W/HIH pa3enoB/TeM 2 3 = § 3 O  ————".
g o = | 2 2 - =9 dopmMa npoMexy-
n/n NUCLIUTUTHHBI s = B e = = (&} .
3 2 = ol & E& TOYHOA
& g g 2 s E aTTecTaluu
= = 1) = (=l
* = 2| & : % (no cemecmpam)
2 g |2
=8 m
=

1. | BBenenue. 5 1 4 3

2 MHEKpPOBOJIHOBAS CIEKTPOCKOIIHS. 5 |23 8 -+

3. | MudpaxpacHas CIIEKTPOCKOIHS. 5 |45 8 |20 18 6 -~ Pe#THHT-

KOHTpOJb Ne 1

4. | Cnextpockonuss KOMOMHAIMOHHO- | 5 | 6-7 | 8 -

I'0 PacCestHUS.

5. | CnexTtpockonus B BHANMOH H | 5 8 | 20| 8 | 18 6 -+ Peiitunr-
yIbTpaduoIeTOBOM obnacTsx. 12 KOHTpOIIb Ne 2
DOTO3NEKTPOHHAS  CIEKTPOCKO-

Imys.

6. MeToB! paguoCIEKTPOCKOIHH 5 |13-/20] 8 -
MarHuTHOTO PEe30HaHCa. 17

7. Cnektpockonus sAepHOro ksaa- | 35 18 | 4 4 Pelitunr-
PYNOJIBHOTO pe30HaHca. KOHTpoJIb Ne 3
Hamuuue B puctunmune KIVKP +

HToro nmo nucHMIIIAHE, 9ac. 216 72 | 36 | 36 27 DKk3ameH, 45




Coaepxanne JeKIMOHHBIX 3aHATHI N0 AUCHHILIHHE
Paznen 1. Beesenue.
Tema 1: O6mas xapakrepucTuka GU3HYECKHX METOJOB HCCIESIOBAHMS.
Coznepxanne TeMBI:
Crexrpockonuyeckue, mudpakIHOHHEE, 3MEKTPHYECKAES X MATHUTHBIE METONBL. M3nyuenue u po-
HCXOXXJIEHHE CIEKTPOB. Dypbe-CrieKTpocKonus. BemHyxneHHoe u3nydenue. Jlasepsr.
Tema 2: CummeTpust MOJIEKYI ¥ OCHOBBI TEODHH IPYIIIL.
ConepkaHue TeMbI:
DJeMeHTH U onepanyy cumMmetpun. Todeunsle rpyms: cavMerpuy. OOuIHe TOTOKEHHS TEOPHH
TpyMIL
Pasges 2. MEKPOBOIHOBASI CIEKTPOCKOTIHS.
Tema 1: Bpamenue u BpammaTe sHas SHEPIrUsl IBYXaTOMHBIX MOJIEKYL.
CopnepxaHue TEMBI:
Knaccnaeckas mopens. KBanTOBO-MeXaHHYeCKast MOZEINb JKECTKOTO poTaTopa. MB-crieKTp KECTKOro
portatopa. 3aceN€HHOCTb yPOBHEH H MHTEHCUBHOCTD JHHUM. Onpe/eeHne MEXbAIEPHOIo PaccTOs-
Hus. M3otommueckuit 3¢ dexr.
Tema 2: BpameHnne MHOrOaTOMHBIX MOJIEKYIL.
Conepxanue TeMBI:
Ofuiee BepakeHHE BpAIIATENBHON SHEPTHH. DHEPreTHYECKHe TEPMBI M CIIEKTPHI BONYKOB PA3HOTO
THIIA.
Tema 3: [IpumeHeHHe BpamaTeIbHOM CIEKTPOCKOIHH.
Coneprxanue TeMBI:
Omnpenenenne reoMeTpudeckoro cTpoerns Monexys1. Sddexr Illtapka u ero npuMeHeHHe T OIpe-
JEeNEHHs JUIONBHBIX MONEKYI. TexXHuKa U MEeTOIUKH SKCIIEPAMEHTA.
Paznen 3. MndpaxpacHast CIEKTPOCKOITHSL.
Tema 1: Teoperuueckue ocHOBEI MeToAa. MIK-CIIEKTPEI IOTIIOMEHHMS ABYXaTOMHBIX MOJIEKYIL.
Coneprxanue TeMEI:
IIpasuna orbopa. KonebatensHsle nepexos! 11t FAPMOHHYECKOTO OCIAIUIATOPA B PeabHBIX MOJTe-
KyJ1. Konebarenbno-spammarenbnsiii MK-ciektp aByxaromubix Mosiekyit. R-, Q-, P- BeTsb.
Tewma 2: KosebaHusi MHOrOaTOMHBIX MOJIEKYIL.
ConepxaHue TEMBI:
Konebarensusiit MK-cnexTp MEOroaToMHBIX MoseKy:1. KoneGarensHo-Bpamarensaas ctpykrypa UK-
CreKTpoB. JInHEHHBIE MONIEKYJIB] H CHMMETPHYHBIE BOTIKH: Napa/LICIbHbIA U IEPIEH IUKY ISPHBINA
KojedarenbHbIe epexoasl. KoHTyphl BpamaTenbHOH CTPYKTYPBI KoJieGaTeIbHO-BpaliaTelbHbIX H0-
noc B UK-cnekTpax. @yHaaMeHTalbHble, 00EPTOHHBIE, COCTABHBIE YaCTOTHI H «FOPSYHE» MOJIOCHL
Tema 3: Texnuka skcnepumenTa. [IpuMeHeHrs MeTOaa.
ConepxaHue TeMBI:
[Toaroroska 06pasnoB. Oco6eHHOCTH HCCIENOBaHMS Fa3000pasHBIX, KHUIKAX U TBEPABIX 00pa3IoB.
[TpeumyinecTsa 1 HEIOCTATKH Pa3IMYHBIX CIOCOOOB IMPOOOIOATOTOBKH. BO3MOXKHOCTH HCIIOIB30Ba-
Hus UK-cniekTpoB s uaeHTU(GUKanuu coefuEeHnH. [ pynoBsle 9acToThl. BHyTpeHH#Ee hakTops! u
BHEIIHHWE (aKTOPHI, OKa3bIBAIOIINE BIMSHUE HA IPYIIOBEIE YacTOThL. OCOBEHHOCTH HCMOMB30BAHHS
KOPPEISIHOHHEIX Ta0 I II.
Pazpen 4. CuexTpockoiins KOMOMHALMOHHOIO PACCESHUS.
Tema 1: TeopeTudeckre OCHOBBI METOIa M TEXHHKA 3KCIIEPHMEHTA.
Coneprxanue TeMBI:
Kiaccuveckas v KBaHTOBOMEXaHHYECKAs MOZIETh KOMOHHAIIMOHHOTO paccesiHus. [lonsipusanus B
cnextpax KP. Pezonancusle ciextpsl KP. TexHuka sKcriepumMenTa.
Pasgen S. CnexTpockomnus B BHAMMOM U ynbTpahuoaeToBoH 001acTaX.
Tema 1: DeKTpOHHBIE COCTOSHUS U IEKTPOHHEIE CIEKTPHI MOJIEKYL.
CozneprxaHue TeMbI:
OHEprus MOJIEKYJIBl B 3aJaHHOM 3JIEKTPOHHOM COCTOSHUH. BonHoBas dyrkius. CTeneHs BEIPOXK/Ie-
HHSL COCTOSIHUS. MyJIBTHIUIETHOCTE COCTOSHMA. CpeHee BpeMs KU3HH JIICKTPOHHOTO COCTOSHHMS.
OpOGuTanbHEli ¥ CIHHOBBIH MOMEHT KOJIMYECTBA IBHKCHUS 3JIEKTPOHOB.



Mounekyiisipabie U aTOMHbIE OpOUTaIH. DISKTPOHHBIE Hepexosl. Kiaccuueckoe npe/icTaBieHue.
Xpomodops! # ayKcoXpoMbl. KBaHTOBOMEXaHHYECKOE PEICTABICHHE: G — G, N — G, N — T
3NIEKTPOHHBIE nepexopl. CMeleH e M07I0C MOTIOMEH s B CIEKTPaX: GaTaxpoMHbL U THIICOXPOM-
HBI} CIIBUT, THIIOXPOMHBIA ¥ rHNepXpoMHbi s(dexTrl. KonebarensHas cTpyKTypa 3/1eKTPOHHBIX
CIIEKTPOB. DIIEKTPOHHBIE Nlepexosl. Bubponnsie nepexonst. [Tepexomnsi ¢ neperocom 3apsina. Bepo-
ATHOCTB 1epexo0B. Kosbdunuent Dinmrelina /Ui CaMOIPOU3BOIBHOTO H BEIHYX/ICHHOTO HCITYC-
KaHus 1 nornomenus. Kospduuuent sxcrunmmm.

Tema 2: Bo30ysxieHHbIE COCTOSHUS U CHIEKTPBI JIFOMUHECIICHLIUH.

ConepxaHue TEMBI:

Cnextpsl Quryopecuermu U pochopecienimu. Beixo 1 IOMUHECIEHITUA.

Tema 3: Texnuka u npumeHeHus Y O-CIIEKTPOCKOIHH.

Copepxanue TeMsI:

Meroauku npoBeieHHs dKcniepuMenTa. I[puMeHeHHs MeTO1a.

Tema 4: @otoanexTporHas cnekrpockonus. Metons: @IC, POC, O3C.

CopepxaHue TEMBI:

Teoperudeckie OCHOBEI MeTONOB. Pu3HUecKas MOJIEIIb SMUCCHH NIEKTPOHOB. [TapameTps! GoTodTek-
TPOHHBIX CrieKTpoB. TexHuKa sKcnepuMenTa. [IpuMeHeHuss METOIOB.

Paznes 6. MeTobl paiHOCIEKTPOCKOIMHE MarHUTHOTO Pe30HAHCA.

Tema 1: Cnexrpockonus SIMP.

Conepxanue TEMBI:

Cnun siapa. MarsuTHBIA MOMEHT s/pa. SInepHsli MaraeToH. [ MpOMarHuTHOE OTHOIIEHHE U SAEPHBII
daktop. Ycnosue AMP nns AByXypOBHEBOH cucTeMbl. XUMUYeCKui casur curaanos SAMP. Coun-
CIIHHOBOE B3aHMOJieHcTBHE. [ OMOsIIEpHEIE U reTepOosIepHbIE CIIMHOBBIC CUCTEMBI. XMMHUYIECKH SKBH-
BaJICHTHBIEC U HEOKBUBAIECHTHBIE 41pa. MynpTumieTHOCTH curHanoB AMP. KoucranTa crims-
CIIMHOBOTO B3auMo/iekicTBUs. PenakcanimoHHbIe SBIeHUS. BpeMeHa CIHH-CIIHHOBOM U CIIHH-
PEIIETOYHOM penaKcalmH.

Tema 2: Cnexrpockonus JI1P.

CopnepxaHue TEMBI:

Teoperuueckue ocHOBBI ¥ yenosus DIIP. [TapameTps! u cTpykTypa cnexktpos DIIP. @akrop Jlauze.
Koncranra CTB. ToHKas U CBepXTOHKas CTPYKTYpa CIIEKTPOB.

Tema 3: MHOXECTBEHHBINH MarHUTHBIH PE30HAHC U MOJISPHU3alHa CIHHOB.

CopepxaHue TEMBI:

HBoiinoit IMP. Metozs! puzndeckod U XHMAYECKON MONISPH3ALHH SAep U 3ISKTPOHOB.

Tema 4: Texauka 3KcIIepUMEHTa, METOIMKY paboThI ¢ 00pa3amMu, IPHUMEHEHHS METOIOB.
ConepxaHue TeMBIL:

MeToiruKy HPOBEACHUS IKCIIepUMeHTa. [IpUMEeHeH s METO/I0B.

Pazgen 7. CnekTpockonus SIepHOTO KBaIPyIONIBHOTO PE30HAHCA.

Tewma 1: Teoperuueckue ocHoBEI MeTos1a. CniexTpsl SAKP.

Conepixanue TeMBIL:

KBanpynonbHbIe sapa. DNeKTPOCTaTHIECKOE B3aHMO/IeHCTBHE KBaAPYTIOIBHOTO SIIpa C 3JeKTpUudie-
ckum noneM. KBagpynonsHsle ypOBHH SHEPIrUH U nepexoabl. UHTepnpeTanus rpagueHTa HeOHOPO-
HOTO 3JIeKTpryeckoro mois Ha sape. Cnextpsl SIKP u ux npunoxenus. TexHuka sKCIEpUMEHTA B Me-
TOAUYECKHE OCOOCHHOCTH.

Tema 2: TexHuKa 3KCIIEPUMEHTA, METOIUKH paboThl ¢ 00pa3laMH, IIPUMEHEHUS METO/IA.
ConepxaHuie TEMBI:

Meroauku npoBeaeHus sxkcnepuMenTa. [Ipumenenus mMeroaa.

Conepmaﬂne NpaKTHYEeCKHX 3aHATHH N0 THCIHILITHHE

Pasnen 3. UndpakpacHas COeKTPOCKOIIHUSL.

Tewma 3: Texuuka sxkcrepumenTa. [Ipumenenus metoza.

[Mpaxruueckue 3austus Ne 1-10 «nentuduxanus opranuyeckux coeaunerni. MK-crekTpsl 0CHOB-
HBIX KJIaCCOB OPraHMYECKUX COEIMHEHHUIM).



Pasaea S. CiexTpockonus B BUAUMOM U yIbTpadHOIeTOBOM 001aCTsX.

Tema 3: Texnuka u npuMeHenus Y @-ClIEKTPOCKOMHH.

Ipakrrdeckue sausus Ne 11-14 «nenTaduKanys opraHidecKux coeTMHEHAN. DeKTPOHHbIE CTIeK-
TPbI OCHOBHBIX KIJIaCCOB OPraHMYECKHUX COCIMHEHUNY.

Paznen 6. MeTosel panuoCneKTPOCKONHH MATHATHOTO Pe30HAHCA.

Tema 4: Texnuka skCriepuMeHTa, METOIMKH PaGOTHI ¢ 06pasnaMy, IPUMEHEHHS] METOIOB.
Ipaxrrdeckue saustast Ne 15-18 «nenTuduxarys opranudeckux coenunennit. Crextpst SMPy.

Coaepxanue Ja00paTOpPHBIX 3aHATHI 10 AHCHHILIHHE

Paspen 3. UadpakpacHas cieKTpoCKONus

Tema 3: Texnuka sxcnepumenTa. [Ipumenenns Meroa.

JlaGopatopuas pabora Ne 1 «MnenTuukanus opran49ecKuX COSIUHEHNHN ¢ HCMONB30BAHHEM METO-
JTOB MOJIEKYIIIPHOM CIIEKTPOCKOITHEY.

Pasnen 5. CnexTpockonus B BUIUMOM B yIbTpahHOIETOBOM 061aCTSIX.

Tema 3: Texnuka Y ®-COEKTPOCKONHUH.

JIaGoparopuas pabora Ne 2 «CTpyKTypHBIE HCCIENOBaHHUS ¢ IPUMEHEHHEM METOIOB MOJIEKYISIPHOM
CHEKTPOCKOITHIY.

Jlaboparopuas pa6ora Ne 3 «KonuyecTBeHHBIH aHAN3 C MCIONB30BAHHEM CIIEKTPOCKONUH B Y- 1
BUIUMOMN obmacTu»

JlabopatopHas pabota Ne 4 «MneHTuduKanus HEOPraHHIECKUX coequHeHIH MeTogoM AAC)

5. OLEHOYHBIE CPEACTBA JJIA TEKYIIEIO KOHTPO.JISA YCIIEBAEMO-
CTH, IPOMEXXYTOYHO! ATTECTALIMU 110 UTOI'AM OCBOEHUS INC-
UILINHBI 1 YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOS-
TEJIbHOM PABOTBI CTYJIEHTOB

5.1. Tekymuii KOHTPOJ/Ib yCIIEBAEMOCTH
PelTHHr-KOHTpOIb Nel:

1. Knaccuduxanus Gpusnyeckux MeTonoB HccnenoBanus. CeKTPOCKONHYECKHE METO/IEL.
Krnaccraeckuii 1 KBaHTOBOMEXaHUYIECKHH TOIXOMBI K 00BsiCHEHNIO ciekTpoB. Kinaccubuxa-
Ms CIIEKTPOB B 3aBHCHMOCTH OT YCJIOBHM IIOJTy4€HHMS, IPUPOBI OOBEKTa, THIIA €I0 SHEPreTH-
YECKHX MEePeX0/I0B U paspeluaolled CriocoGHOCTH CHEKTPATBLHOrO Mpubopa.

2. Kraccupukanus GH3HIeCKHX METONOB HcciaenoBanus. CEeKTPOCKONMYECKHE METOIbL.
IIpuHuunuanbHas cxema U KlacCH(HKalus CeKTPalbHbIX IpUOOpoB. Oyphe — CIEKTPOCKO-
IHSL.

3.  Knaccuduxanus Gu3nuecKux MEeTOIOB HCclenoBanus. JIudpakiHOHHBIE METOEL.

4.  Knaccuduxanus Gu3HUeCKHX METOIOB HCCIIEI0BaHNS. XapaKTEePHCTHKA HCTOYHHKOB
u3nydenus. Jlazepel. XapakTepuCTHUECKOE BpEMS METOIA

5. Knaccuduxanus Gu3nuecKux METONOB HecaenoBadus. CeKTPOCKONHYECKHE METOIBL.
MB-cnekTpockonus. Bpaienue u BpamareIbHas SHEPrHs ABYyXaTOMHBIX MojleKy1. Knaccn-
4ECKas MOZCIIb (JKECTKOIO pOTaTopay. BpaiiarenbHas 3Heprus, yIiioBas CKOPOCTh BPallCHHS,
4acTOTa BPAICHUsA, MOMEHT HHEPIWH.

6. Krnaccupuxanus Gu3ngecKux METONOB HecaenoBanus. CIEKTPOCKOMMYECKHE METOIbL.
MB-cnexTpockonusi. Bpaienue u BpamarenbHas JHEPrys ABYXaTOMHBIX MOJeKyJ1. KBaHTo-
BOMEXaHHIECKAs MOJIENb «XKECTKOrO poTaTopay. BpamarensHsii TepM, BpamareabHas M0OCTo-
siHHast. [IpaBuiio 0T60pa KBAaHTOBBIX YHCEN, pa3pelIeHHbIE IEPEXOABI B CEKTPAX ITOTIIONIE-
HHSA.

7. Kiaccuuxanus Gu3sHIeCKHX METONOB HccaenoBanus. CHeKTPOCKOMMYECKHE METOIBL.
MB-crexrpockonus. Bpamenne u BpamaTensHas SHeprus ABYyXaTOMHBIX MoKy KanTo-



BOMEXaHHYECKas MOJEIIb «XKECTKOro poraropa». MHTeHCUBHOCTD JIMHMI BpAIIATE/IbHOTO
CTIEKTpa.

8.  Onenute MexaToMHOe paccTosHue B Monekyite HCI , ecin 3KCIIEPUMEHTAILHO
HaliJIeHHOE PacCTOSHHE MEKTY JBYMs JTHHHSMH BPAIIATETHHOTO CHEKTPa IOrIOMEHHS CO-
crasiser =~ 20,8 em™l.

9. Knaccuduxauus Gu3HYECKUX METOIOB UCCIIEIOBAHMS. CneKkTpoCKONHYECKHE METOBL
MB-criekTpockomnusi. Bparienue u BpammarenbHas SHEPIUs IBYXaTOMHBIX MOJEKy 1. KBanTo-
BOMEXaHMYECKas MOE/Ib «KECTKOIO poTtaropay. M3oronozamelenue.

Ilogemy miist onpesieIeHUst FEOMETPHYECKHX TAPAMETPOB MOJIEKY T (KPOMe JIByXaTOMHBIX) 110
BpaIaTeIbHBIM CIIEKTPaM HEOOXOAMMO HCCiIe10BaTh ee u3oTonomepsl? Kakyio nomonau-
TEJBHYIO HH(POPMALMIO MOXKET J1aTh HCCITeNI0BAHAE BPAIATEBHBIX CHEKTPOB H30TONO3aMe-
IIEHHBIX [BYXaTOMHBIX MOJIEKYI?

10.  Krnaccupurauus Qpusnaeckux METONOB HecienoBanus. CeKTPOCKOMHYECKHE METOIBL.
MB-crnektpockonus. Bpamenne i BpaiarenbHas SHEPIHS MHOTOATOMHBIX MoJlexy. JIuneii-
HBIC MOJICKYJIbI, CepUIECKUH BOTIOK, CHMMETPHYHBIH BOTIOK, ACHMMETPHYHBIA BOIYOK.
IIpaBuna oT6Gopa, BOJTHOBbIE YHCITA, PA3PEIIEHHBIE TEPEXOIbL.

1. Krmaccupuxanus GusngecKux MeTo0B HCcienoBanus. CeKTPOCKOIHYECKHe METOIBL.
MB-criekrpockorus. Onpenenenue JATOMBHEIX MOMEHTOB MOJIEKYE! Io MB-criekTpam.

12, Knaccupuxanus Gpusmdeckux MeTon0B uccieoBanus. CeKTPOCKOMYECKHE METOJIBL.
UK-criektpockonus. MK-cnieKTpe! IOTIOMIEeH s ABYyXaTOMBBIX MOfeKy L. [IpaBuna oTbopa.
KoneGarernbHsie mepexois! [T rapMOHEYECKOr0 OCLAILIATOPA M PEATBHEIX MOJIEKYIL,

13.  Knaccuduranus Gpusuyeckux MeToL0B HecreaoBanus. CIEKTPOCKOHYECKHE METOIBL.
WK-criexrpockonus. KoneGarensno-spamarenbhsiii MK-criekTp AByXaTOMHBEIX MOJEKyIL. R-,
Q-, P- BeTBS.

14, Kraccudukanus Gusnaeckux METONOB HcciuenoBanus. CIeKTPOCKOIHYECKHE METOIBL.
UK-crextpockonust. Konebarensnpii MK-crieKTp MHOroaToMHBIX MOJeKy1. OYHIaMEHTAb-
HbIE, 00EPTOHHBIE, COCTABHBIE MM KOMOMHHPOBAHHEIE YACTOTHI H KTOPSYHE» TTONOCHL

15.  Hcmons3oBaHue CIIEKTPOCKONUYECKHX METOIOB IIPH IIPOBEACHAR byHIaMeHTaTBHEIX
HCCIIENOBAHMM ¥ PELICHUH [IPAKTHYECKUX 3a/1a4.

16.  Knaccudpuxauus Gpusngeckux METONOB HecenoBanus. CeKTPOCKOIHIECKHe METOIBL.
WK-cnexrpockonus. KoneGarensHbiii MK-ClieKTp MHOTOaTOMHBIX MOJIEKYIL. HopmanbHasie u
BBIDOJK/ICHHBIC KOeOanus. AKTUBHOCTE KoseGanuii B MK-cniektpax. DieMeHTsI CHMMeTpUH
MOJIEKY L.

17.  Knaccudukanus pusnueckux MeToa0B uccnenosanus. CIIeKTPOCKOIMIECKHE METOIbL.
UK-cnexrpockonus. Konebarensaprit MK-crieKTp MHOroaTOMHBIX MOJIEKyI1. THITBI CHMMET-
puy KosieOaHwmiA.

18.  Knaccupukanus Gpusndgeckux METON0B HecienoBanus. CIeKTPOCKONNIECKHE METOIBL.
HK-crektpockonus. Konebarensro-BpamarensHas crpykrypa UK-cnextpos. JInselnbie Mo-
JIEKYJIbI 1 CAMMETPUYHBIC BOTYKHU: NapalIebHbIH | NepIeHIuKYIApHEIH KonebaTenpHbIe me-
pexozsl. KoHTyphI BpaimatensHO# CTPyKTYpBI Kojle0aTeIbHO-BpamaTebHbX nonoc B UK-
CIEKTPax JTMHEUHBIX MOJIEKYI.

19.  Crmekrpockonmyeckue metomst. UK-cnexrpockonus. Konebarensasiit UK-criextp
ABYXaTOMHBIX M MHOFOaTOMHBIX MOJIEKY.1. DyHaMeHTaIbHbIE, 00EPTOHHbIE, COCTABHBIE Ya-
CTOTBI ¥ TOPSYHE) TOTOCHL.

20. Coexrpockonuyeckue Metozsl. MK-cnextpockonus. BpamarensHas cTpyKTypa UK-
CIIEKTPOB IBYXaTOMHBIX H MHOTOaTOMHBIX MOJIEKY.L. R-, Q-, P- BeTBb.

21.  Crektpockomuieckue metoasl. UK-crexrpockonus. Konebarensasiii MK-cnektp MHO-
TOaTOMHBIX MOJIEKYJL. DIIEMEHTHI CHMMETPHH MOJIEKY1. AKTHBHOCTB Konebanuii B UK-
CHEKTpax.

22. Cnexrpockonuyeckue Meto/sl. MIK-cnekrpockonus. Konebare bl WK-cnexkrp MHO-
rOATOMHEIX MOJIEKyIl. Tunsl cummeTprn KoseGanuit. Toueunsie rpynmel. Mx kiaccupuxamus.

23.  Cnexrpockonudeckue Metosl. MK-cniekTpockonus. BImKHsA, CpefHss U JabHssS
VK-obnacte. Texnuka sxcnepumenta. Knaccudukanus criekrpoMerpos. OCHOBHEIE TIPEHMY-
IecTBa HHTEpQEPeHIHOHHBIX Pyphe-CleKTPOMETPOB.



24.  Cnextpockonuyeckue MetToanl. MK-cnekrpockonus. Texuuka skcnepumenta. Iloaro-
TOBKa 00pa3iioB. OCOGEHHOCTH HCCIENIOBAHMS Ia3000Pa3HbIX, KUAKAX H TBEPABIX 0GPasLOB.
IIpenmymecTBa u HEIOCTATKH PA3TUIHBIX CIOCOBOB MPOGOIIOATOTOBKH.

25.  Cnexrpockomuyeckue Metonsl. UK-cnexkTpockomus. Bo3MOXHOCTH HCIIOTb30BAHMS
UK-criexTpos s naeHTHOHUKALNHE COSAMHER . [ pyIIOBBIe 9acTOTHL.

26.  Cnexrpockonwmdeckue meTomsl. MK-crekrpockonus. BuyTpennue GaxTopsl, 0KasbiBa-
IOIUE BIIMSHAE HA IPYNIIOBBIC YaCTOTHI: H3MEHEHUs Macc, TeOMETPHS, KosebaTeIbHOe B3an-
MO/IEHCTBHE.

27.  Crexrpockonnyeckue meTonsl. MK-crekrpockonus. BHyrpennue pakTopsl, OKa3sBa-
IOINKE BIIMSHHUE Ha IPYTIIIOBBIC YACTOTHI: MOPSAIOK CBS3H, IEKTPOHHEIE 3G (EKTHI, accorua-
LML

28.  Cnexrtpockonuueckue meTonsr. MK-crexrpockonus. Buenmaue pakTopsi, okasssaro-
L€ BIUSHAE HA IPYNIIOBBIC YaCTOTHL: arperaTHoe COCTOSHHUE, PACTBOPHUTEIb, KOHIICHTPALIHUS,
TemIeparypa.

29. Coextpockonuyeckue Metonbl. UK-criekTpockonus. Bo3MoKHOCTH HCMOMb30BAHHUS
UK-crnekTpocKOImHY ISt HASHTHQUKAIINY HEH3BECTHBIX BEIECTB.

30. Cnextpockonuyeckue Metosl. UK-cnexTpockomns. Bo3MOXHOCTH HCIOMb30BaHUS
UK-cneKTpoCKOnHy Iiist CTPYKTYPHOTO aHanu3a. OcoOeHHOCTH HCIIOMB30BaHUS KOppeJIsiiu-
OHHBIX TA0NHIL.

31. Cnexrpockomuyeckne Metonsl. MK-cniekTpockonus. CreuanbHbie 3a1a94 M METOIbI
KOJIMYECTBEHHOTO aHaJH3a.

Ipumepor mecmogoix 3a0aHui:

1. K-cmiekTp rexcena-1 mim rekcaHa noKasslBaeT IMPOKYIO mosocy npd 3400 u muku mnpu 1640 u
1080 cm™! (naTh 06ocHOBaHHE [IPaBHIIBHOMY OTBETY).
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HK-criexkTp NpUHaNICKHT CoeauHeHIIO, popmya koToporo CsHsO, ero crpykTypHas dbop-

MyJia ... (1aTb 000CHOBaHME NPHHATOMY PEIIEHHUIO).
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UK-crniekTp NpuHajijiexuT YHCTO apOMATHIECKOMY KETOHY, €ro CTpYKTypHas GopMya ....

(mats obocHOBaHUE).
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4. HK-criexTp npunamnexut coenunenuio Gopmyinoit CH0,, ero crpykrypHas dopmyna ...
(maTe 0G0CHOBaHHUE IPHHATOMY PELICHUIO).

FORMIC ACID
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5. BanenTHbix KoneOanmii cBasu C-H B obnactu ... em ! mpucyrersyer B COeKTpax rekcaHa | Me-
THIIMKIIOTEKCAHa, HO OTCYTCTBYET B CIIEKTPe MHUKIOTeKcaHa (JaTh 00bICHEHHE).
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UK-criekTp METHIIIMKIIOreKCaHa

PeliTHHI-KOHTPOJIb Ne2:

1.  Cnexrpockonuyeckue metonsl. KP-ciekrpockonus. Knaccuueckas Momens KoMOUHa-
LUOHHOI'O PACCesTHUS.

2. Coektpockonuueckue Metonsl. KP-ciekrpockonus. KBanTOBOMeXaHWIECKas MOJIE/b
KOMOHHAIMOHHOTO paccesHus. Bo3MOXHOCTE Ompe/ie/IeH s CHMMETPHH MOJIEKYJIbI Ha OCHOBE
nauanex UK- u KP- ciekrpockonum.

3. Coexrpockonuyeckue meto/bl. KP-cnexktpockonus. [lonspusauus B cnexrpax KP.
[lonsipu3oBaHHEIe TUHHH B CIEKTpe NoromeHust. CTENeHs AenoNsSpH3alMH, € B3aUMOCBS3b C
CHMMETpHEH MOJIEKYIIbL.

4.  Cnextpockonugeckue Metoasl. KP-ciektpockomnus. Pe3oHaHCHOE KOMOHHALIMOHHOE
paccesHue.

5. ChextpockonuyecKue MeTo/sl. BO3MOXHOCTE IPOBEIEHAS CTPYKTYPHOTO aHAH3a Ha
ocHoBe naHHbIX K- cnexTpockonuu u cnektpockomnun KP.

6.  CroekTpocKonmuyecKkHe MeToAbl. MneHTu(QHKaLUs coelMHEeHHi Ha OCHOBE faHHbIX VK-
CNIEKTPOCKONHH U crnekrpockomuu KP.

7. Cmexrpockonuyeckue Metoasl. Crexrpockonus KP u UK-cnekrpockonus. Obmee u
pa3nayus.

8.  DIeKTpOHHBIE CIIEKTPBI MOJIEKYI. DIEKTPOHHOE COCTOSIHUE MOJIEKY.I. DHEPrus MoJle-
KyJIBI B 33JaHHOM 3JIEKTPOHHOM COCTOSIHMH. BonHoBas QpyHkuus. CTeneHb BEIPOMKIEHUS CO-
CTOSHUA. MynpTHIIIETHOCTD cocTOsiHUSL. CpeiHee BpeMst XU3HU JIEKTPOHHOTO COCTOSHHU.

9. DiieKTpOHHBIE CHEKTPbI MOJIEKY.I. DIIEKTPOHHOE COCTOSIHUE MOJIeKY L. OpOuTabHbL 1
CIIMHOBBIA MOMEHT KOJIM4ECTBA JIBHIKEHHUS JJIEKTPOHOB.

10. DnexTpoHHBIE CIEKTPHI MOJIEKYJ. DIEKTPOHHOE COCTOSIHHE MOJIeKyl. BomHoBas
Gynxmus. MonexyspHble u aToMHbIE OpOuTaTH. BorHOBas GyHKIHMS H ONEpaluy CHMMeT-
pumH.

11. DnexTpoHHEIE COEKTPHI MOJEKYII. DIeKTPOHHEIE mepexo sl Kiaccuueckoe npencras-
nerue. XpoMo(Oophl H ayKCOXPOMBL.

14.  DneKTpoHHBIE CIEKTPhI MOJEKYI. DIeKTPOHHbIE nepexo ibl. KBaHTOBOMEXaHUYECKOEe
IPEJICTaBleHHe. 6 — G, N — G, N — T 3JeKTPOHHBIE Mepexosl. CMEeIIeH e [0JI0¢ 10~
TJIOIICHHUS B CIIEKTPaX: OaTaXpOMHBIH M THIICOXPOMHBIH CIBHT, THIIOXPOMHEIH H THIIEPXPOM-
HBIH 3G deKTEL.

15.  DmextpoHHbIE CIEKTPHI MONeKyl. KonebarenbHas CTpyKTypa 3/IeKTPOHHBIX CHIEKTPOB.
DneKTpoHHBIE nepexosl. Bubpornsie nepexomst. [lepexos! ¢ nepeHocoM 3apsia.

16.  DnexTpoHHBIE CIIEKTPhI MOJIEKY . DIEKTPOHHBIE EPEXO/Ibl. BepOATHOCTS MEPeXoIoB.

Kosdounuent SiHmTeliHa U1t CAaMOIIPOM3BOJIBHOTO M BBIHYKICHHOI'O HCIYCKAaHHS H T10-

rnomenus. KoaQpunuenT sKCTHHIMH.

17. DnexTpoHHBIE CIIEKTPHI MOJIEKYJI. DNeKTpOHHBIE nepexosl. [Ipasuna or6opa.



18.  Onexrponubie criekTpbi MosieKy1. CriekTps! Giyopecuenuuu 1 GocdopecueHnu. Boi-
XO/1 IFOMHHECIICHIIHH.

19.  DnexTpoHHBIE CIIEKTPHI MOJIEKY.L. BO3MOKHOCTH HCIIOMB30BAHUS METOIOB 3NIeKTPOH-

HOM CTIEKTPOCKONMHY [/ UACHTU(HUKAIMK COEIMHEHHHN U ONPE/IENIeHAs UX CTPYKTYphL Ko-

THYECTBEHHBIN aHanu3 B Y O-CIeKTPOCKOIIHH.

IIpumepor mecmogwvix 3a0aHU.

1.I1o mMepe yBenuyueHHs YuCia CONPSDKCHHBIX JBOMHBIX CBsi3€il IIOIJIOMIEHHE BCe GOJiee CABUIALT-
Csi B CTOPOHY IHHHBIX BONH. Coenunenus A, b, B umeror ¢popmymy CsHg 1 nipu ruapupoanus
OHH NPEBPAINAIOTCA B H-NIEHTaH. B X Y ®-crieKTpax HMEIOTCS CeayoImue MakCHMyMBI: A — 176
oM, 5211 am, B-217 am.

BepostHas popmyna coenunenus B ...?

BapuaHTsl OTBETOB:

1. IlenTan.

2. 2-mernnbyranues-1,3.

3. Ilenresn-1. 4.

[TenTen-2.

2. TTonoca nepeHoca 3apsaa Uit H30MEPOB 0, M, M-IUMETHIAMHHOOEH3AIbeI WA HAXOIUTCS B
obnactu 327, 262, 262 aM. Me3o-bopma Juis H3oMepa ¢ OJI0Coi IepeHoca 3apsaa B 327 HM uMme-
€T BUJ ...

3. B cnekTpe MeTHIaMHHa 110J10caM IIOTIOIEHUs paBHBIM 173 HM 1 213 HM COOTBETCTBYIOT Iie-
PEXOBI ...

4. ... 3¢ dexT 06ycIoBIIBaET CMEMIEHHE MOJIOCH N — ¢* TpHITHIaMKUHA 6aToxpoMHO (217 HM)
10 CPaBHEHUIO C METHUIIAMHHOM.

5. Haubonee xapakTepHBIM MOTIOIMEHAEM UL OEH30I1a SBILETCS 110710Ca B OOIACTH ... HM C SIPKO
BBIp2KEHHOH KoJIe0aTeIbHOH CTPYKTYpPO.

6. Knaccubuxanus nomuoc norjiomeHus B MOJIEKYJIE alleTOHa ...

350

PeliTHHIr-KOHTPOJIb Ne 3:

1. Pamuocnextpockonudeckue Meronsl. AMP. Cniun simpa. MarauTHBI#H MOMEHT sizpa.
SnepHeIit MaraHeToH. | MpoMarHUTHOE OTHOIIIEHHUE U AAepHEIH dakTop. Ycnosue SIMP
JUIA [BYXYPOBHEBOH CHCTEMBI.

2 Pagmocnexkrpockonmyeckue MeToabl. AMP. Xumudeckuit casur curaanos SAMP.

3.  Pammocnekrpockonudeckue metonsl. AMP. Cnun-ciuHOBOE B3aumoeiicrteue. ['omo-

SJIEPHBIE U I'€TEPOsiACPHBIE CLIMHOBbIE CHCTeMbl. XMMUYECKU SKBUBAJICHTHBIE M HEIKBUBA-

JeHTHBIE sapa. MyIbTHIUIETHOCTH CHrHaIOB SIMP.

4, Pamnocnexrpockonugeckue Meronnl. AMP. Cnun-cniuaoBoe B3aumozeiicTaue. Kon-

CTaHTa CIIUH-CIIHHOBOTO B3aUMOJEHCTBHS.

5. Papumocnexrpockonuueckue Meroasl. AMP. BosmoxuocTy ucnons3osanus SIMP B

CTPYKTYPHBIX UCCIIEIOBAHHUSAX.

6. Pamnocnextpockomuueckue Metoabl. AMP. 2D-SIMP.

7.  PapmocnexTpockonuyeckue MeTosl. AMP. MHOKeCTBEHHBI MarHUTHBIA PE30HAHC.



8. Pammocnextpockonuyeckue Metompl. SIMP. TexHUKa 3KCIEPUMEHTA H METOUKH pa-

00TsI ¢ 00pa3amy.

9.  Pammocnextpockonuyeckne Metonsl. IMP. Criexrpst SIMP nepsoro nopsaka. Oco-

GernocTu paboTe! co cnekTpamu SIMP nopsiika BeIie MepBoro.

10.  Pammocnexrpockomuyeckue Metosl. IMP. Xumudecknii casur cuaraanos SIMP. ®ak-

TODBI, OKa3bIBAIOIIUE BIHSHAE Ha €r0 BETMYMHY.

11.  Papmocnextpockonmyeckue Metonst. DIIP. [TapameTps: criektpos DITP. ®Daxrop Jlan-

ne. Koncranra CTB.

12. HMcnomnp3oBaHue METONOB PaIHOCTIEKTPOCKOIIMH MArHATHOTO PE30HAHCA B DyHIaMEH-

TAIBHBIX ¥ IIPUKJIAIHEIX HCCIEIOBAHMAX.

13.  CrmexTpockonus s1epHOTo KBaIPyIOIbHOTO pe3oHanca. TeopeTHIeCKrHe OCHOBEI METO-
na. KsanpymnonsHble YPOBHH SHEPIHH M [IEPEXOIBL.

14.  Cnexrpockonus s1epHOro KBaApyIoIbHOro pe3onanca. Criektpsl SIKP.

15. CrexTpocKOMHS SIEpPHOTO KBaAPYIOJILHOTO PE30HAHCA. YacToTa, HHTEHCHBHOCTD, IIIH-
pHHa U MYJIbTHILIETHOCTh CHIHana B criektpax SKP.

16. CnexTpockonus SIepHOTO KBaAPYIOJIBHOIO pe30Hanca. MeToIH4YecK e 0COOEHHOCTH
IIPOBEICHHS SKCIEPUMEHTA.

17. Hcnons3zosanue cnextpockonuy SIKP mpu pemenuy cTpyKTypHBIX 3a7a4.

18. Meccbayposckast criekrpockomnusi. OCHOBBI Teoprn MeToja. BzaumoneiicTare szep ¢ y-
KBaHTOM. SlnepHslii y-pe3onanc. Dddext Meccbayspa. Venopus, Heo6X0MuMEIE LISt
Habmonenus s dexra Mecchayapa.

19. MeccbaypoBckas CieKTPOCKOnusl. PajroaktusHblil pacnaz ¢ obpaszoBanuem mecchay-
POBCKHX aToMOB. [TapameTps! ciekTpoB. DHeprus sAepHOro nepexona. Biusuue okpy-
KEHHs Ha SHEPIHIO AJEPHOTO nepexona. F3oMepHsIit cBHT.

20. MeccbaypoBckas CIEKTPOCKONHS. DHEPTreTHIECKHE YPOBHH M TIEPEXOIBI IIPH HATHIHH
Ha si/Ipe IpaiueHTa 3IeKTPHIECKOro mos. KeaapynomsHoe paciierieHue S3HepreTade-
CKHX ypoBHel. TOHKas MyNbTHILIETHAS CTPYKTYpa CUIHAIOB B crektpax SIP.

21. MecchaypoBckasi CIIEKTPOCKONHS. 36eMaHOBCKOE PacUIEIJIEHHE SEPHBIX CITHHOBBIX CO-
CTOSIHHH NPH JICHCTBUH BHELIHErO MarHMTHOrO 110j1s1. CBEPXTOHKAS CTPYKTypa MarHUT-
HBIX B3aUMOIEHCTBUI.

22. llpumenenne metona AP B xumuu. DMIupHYecKie KOPPEIAIHHE ¥ CTPYKTyPHEIE HCCITe-
JOBaHHUS.

IIpumeper mecmogvix 3a0anuii:

2,

(8]

Tpu m30MepHBIX (YOPMBI AMMETHIIMKIONPONAHA JAIOT COOTBETCTBEHHO [(Ba, TPH M YETHIPE
curdaja B cnektp JIMP. IIpocTpancTBeHHBIE QOPMYIIBI H30MEPOB, JAIOLIMX 3TH CUTHAILI ...

B SIMP-cuiexktpe nByx u3omepos (opmyisl C2HsCly curmanos ... (HamummTe CTPYKTYpHBIE
(Gopmynbl ¥ 0603HaYBTE KOXKIAYIO IPYNITY SKBUBAIEHTHBIX MPOTOHOB, YKKMUTE YHCJIO CHIHa-
JIOB [UIS K&XJA0I0 H30Mepa).

B SIMP cnekTpe IHKIOreKcaHa CHTHAJOB ...

B SIMP-cniexktpe 3THn0eH3071a M NI-KCHJIONA YHCIO CHTHANOB ... (HANMIOMTE CTPYKTYPHBIE
(opmyBl B 0603HAYBTE KAXKIYIO IPYIILY SKBUBAJIEHTHBIX IPOTOHOB).

SIMP-cniekTp coeqUHEHMS, pacli()POBKA CUTHAIIOB ...
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KoHTpo.1bHbIe BONPOCHI /1715 MPOBEIEHHs MPOMEKYTOIHOH aTTecTanuy (3K3aMeHa):

Crnektpockonudeckue MeTonbl. MB-cnexrpockonus. TeopeTuueckne 0CHOBBI METO/IA. Bparmme-
HUE U BpalmaTesIbHas SHEPrus IBYyXaTOMHBIX MoeKyn. Knaccudeckas mozens «¥Kectkoro po-
TaToOpay.

Cnexrpockonuyeckue MeToapl. MB-cnekTpockonus. TeopeTuueckue 0cHOBBI MeToaa. KBaH-
TOBOMEXaHHYeCKas MOJENb. BpamarenbHeiil TepM, BpalaTebHas OCTOSIHHAS, TTPaBHIIa OT-
00pa KBaHTOBBIX YHCEJI, pa3pEINCHHbIE IEPEX0/IBI B CIIEKTPax IOrIOMEeHNs. HTEeHCHBHOCTD
JHHUH BpalaTeIbHOro CreKkTpa.

Crnexrpockonmgeckne MeTobl. MB-cniekTpockonus. TeopeTnueckue ocHOBBI MeTona. U30To-
no3aMeIeHHe.

Cnexrpockonugeckue metonsl. MB-cnexrpockomnus. Teopetudeckue 0CHOBEI MeTona. Bpama-
TeJIbHAs SHEPrHs MHOTOATOMHBIX MOJIeKyJ1. JInHelHbIe MOIeKyIbl, cepHYECKUil BOTIOK,
CHMMETPHYHBIHA BOJIYOK, aCHMMETPHYHBIH BOTUOK.

Cnextpockonuueckue Metonsl. MK-cnexrpockomns. Teopetuueckue ocHOBEI MeToa. K-
CIEeKTPBI NOTTIOIEeH:s IByXaTOMHBIX MoJjIeKy 1. Konebarensnsrit IK- criextp. [Ipasuna or6o-
pa. KonebatebHble nepexo/Isl U1 TapMOHHYECKOTO OCHMLISTOPA ¥ PEAIBHBIX MOJIEKYL.

Cnextpockonuueckue Metonsl. MK-ciexrpockonusi. Teopetrudeckue ocHOBEI MeTona. Koneba-
TenbHO-BpammarenbHas crpykrypa MK-cnekrpos. P-, R-, Q- BetBu. KoHTYypEI BpamarensHoi
CTPYKTYPBHI KoJie0aTe/IbHO-BpallaTe/IbHbIX 110JI0C.

Cnextpockonmueckue metosl. MK-cnextpockonus. TeopeTuueckue ocHOBBI MeToa. MHOTO-
aTOMHBIE MOJIEKY bl HopManbHBIe H BEIPOXKIEHHbIE KOJTeOaHus. AKTUBHOCTE KoleOaHuil B
UK-cnexTpax.

Crnexrtpockonuueckue Metosl. MK-cnexrpockonus. Teopetraeckue ocHOBEI MeToza. DyHua-
MEHTaJIbHBIE YaCTOThI, 00EPTOHBI, KTOPSYME ITOJIOCHD. B3auMOCBs3E KonebaTensHo-
BpalarenbHoi CTpyKTyphl MK-CcrieKTpoB B CHMMETPHH MHOTOATOMHBIX MOJIEKYJL.

Hcnonp3zoBanne MB-CIEKTPOCKONIUH IPH NPOBEACHHH (YHIAMEHTAIbHBIX HCCIIEJOBAaHUN H
PELIEHUH NIpaKTUYECKHX 3a1ad. OnpeeneHne reOMETPHUECKOr0 CTPOEHHS MOJIEKYII.

Hcnons3zoBanne MB-cneKTpockonuu npy NpoBeeHHH GyHIAMEHTAIbHBIX HCCICIOBAHUHN 1
pELIEHUH IPaKTHYECKHUX 3a1ay. OnpesieNieHle JUNOIbHBIX MOMEHTOB MOJIEKYJL.

Hcnons3oBanne UK-cnekTpockonuu npu npoBeaeHnH QyHIaMEHTAILHEIX HCCASI0BAHUE 1
pEIICHUH NIPaKTHYECKHX 3a1a4. Bo3moxrOCTH Henonb3oBanus UK-crieKTpockomuu ist HieH-
THQUKAUA HEHM3BECTHBIX BEIECTB ¥ CTPYKTYPHOTO aHAIIH34.

Crnexrpockonuyeckue Metobl. MK-cnekrpockonus. ['pynnossie yactorsl. BayTpennue dak-
TOPBI, OKa3bIBAIOUIME Ha HUX BIIHSHHUE.

Cnexrpockonuyeckue metonpl. MIK-cnexkrpockonus. I'pynmoBsie yactotsl. Buemmnue daxro-
PBl, OKa3bIBAIOIIUE HA HUX BIUAHUE.



14. Cnextpockonuyeckue Metoapl. KP-cnektpockomus. Teopertryeckue 0cHOBBI MeToza. Kiaccu-
YecKasi MOJe/Tb KOMOMHAIIHOHHOIO paccessHusA. B3auMOCBSA3b HHAYIMPOBAHHOTO IMIIOIBHOTO
MOMEHTA ¥ NOJIIPH3YEMOCTH MOJIEKYIIbL. PELIeeBCKOe paccesHue.

15. Cnexrpockonuueckue Meronsl. KP-cnexrpockonus. TeopeTnueckne ocHOBBI MeToa. KBaHTO-
BoMexanuyeckas monens KP. AxkruBnocts Kone6anuii 8 KP-criextpe. KonebatensHas u xoue-
DarensHO-BpamarensHas ctpykrypa KP-cnekrpos. S-, Q-, O- BeTBu.

16. Cniextpockonuyeckune metonsl. KP-criexrpockonus. TeopeTuyeckre 0CHOBEI MeTona. [los-
pu3auus B cnextpax KP. Ctenenb fenosipusaliuy U € B3aUMOCBSI3b C CHMMETPUEN MOJIEKY-
TBL.

17. Cnexrpockonugeckue Metoxmsl. KP-cnekrpockomus. Teopertndeckue ocHoBEI MeTona. PKP.

18. BosmoxHOCTH HCTIOIb30BaHKS MeTOI0B KP- crieKTpocKonuy st HIeHTUDUKAIIMH COETUHE-
HUH ¥ ONIPEJICIICHUS X CTPYKTYPBHL.

19. Ucnone3opanne KP-cnekTpockonuy npu npoBeaeHHH GyHIaMEHTANIBHBIX HCCIENOBAHUM 1
PEeIICHUHU NPAaKTHYECKUX 3a/1a4. BosmoxknocTn uenons3oBanus KP- u UK-cnekrpockonuy s
HICHTH(QHKALIHH HEU3BECTHBIX BEIECTB H CTPYKTYPHOIO aHAIM34.

20. Coexrpockonuyeckue MeToibl. CrieKTpocKomus B BuauMoit i Y @-o6nactsax. TeopeTnueckue
OCHOBBI METOZA. DIIEKTPOHHOE COCTOSHHE MOJIEKYJI. DHEPIUsi MOJIEKYJIbl. BoHoBas QyHKIHMS.
Crenenb BBIPOXK/IEHNS COCTOSHHS H €TI0 MYNBTHILIETHOCTS. Cpe/iHee BpeMs KU3HU dIEKTPOH-
HOTO COcTOsiHUS. OpOUTANbHEIM ¥ CIMHOBBIA MOMEHT KOJIMYECTBA IBHIKEHUS EKTPOHOB.
MonekynspHele H aTOMHBIE OpOUTAH.

21. Coexrpockonuyeckue MeTopl. CrieKTpockomnus B BuauMoi u Y @-o6nactsax. TeopeTnueckue
OCHOBBI MeTOA. B030y XK IeHHbIE COCTOSHUS U CIEKTPBI JEOMHHECHeHIMHA. PoToiromMuHec-
neHmus U pocdopecuenms. Bexoa MOMUHECIIEHITHA.

22. Coexrpockonudeckne MeTobl. CreKTpocKomrs B BuaumMoii u Y @-o6nactsx. TeopeTuueckue
OCHOBBI METOA. DIIEKTPOHHBIE nepexoasl. Knaccuueckoe npezncrapnenue. XpoModops! 1
ayKCOXPOMBL.

23. Cnextpockonuyeckue MeTosl. CrieKTpocKonus B BUauMoi u Y @-o6aactsax. Teopetnueckue
ocHOBBI MeToa. KBanToBOMexanudeckoe npencrasnerue. N-V, N-Q, N-R nepexomsr. Cme-
HIEHHE MOJIOC B CHEKTPax.

24. Cnexrpockonudeckne MeTosl. CrnekTpockonus B BuauMoi u Y ®-o6mmactsax. Teoperndeckue
oCHOBEI MeTOAa. KBaHTOBOMEXaHHYECKOE NIpeicTaBIeHHe. BuOpoHHbIe nepexomsl. [lepexo s
C epeHocoM 3apsa. BeposTHOCTE nepexona.

25. Coextpockonryeckne MeTobl. CrieKTpocKoIHs B BUIuMO#M 1 Y ®-061actsax. Teoperudeckue
ocHOBEI MeToa. Koadduument DHmTEHHA U CaMOIIPOK3BOILHOTO M BEIHYKIEHHOIO HC-
nyckanus ¥ nornomenus. Koagouuument sxcruruun. [Ipasuna or6opa nepexoos.

26. Micnonb30BaHKe CIICKTPOCKOIHH B BHAUMO# 1 Y ®- obacTu pu 1poBeacHud PyH1aMeHTalb-
HBIX HCCIIEOBAaHHUH U PEIICHHH IPAKTHYECKUX 3a/1a4.

27. OxapaxTepusyHTe BO3MOXHOCTH HCIIOIB30BAaHMS METO/IOB MOJICKYJIIPHOMN CIIEKTPOCKOIIMY TTPH
NpoBeJeHHH (PYHIAMEHTAIBHBIX HCCIICJOBAHMA.

28. Jla¥iTe cpaBHUTEIBLHYIO OLCHKY M OXapaKTepPU3yHTe BO3ZMONKHOCTH MCIOIB30BAHMS PACCMOT-
PEHHBIX METOJIOB MOJIEKY/ISIPHOM CIIEKTPOCKONUH IIPY MPOBEICHHH MPUKIAIHBIX HICHTADH-
KallHOHHEIX MCCIIeIOBaHNH.

29. JlaliTe CpaBHHTENBHYIO OLIEHKY H OXapaKTepH3yHTe BO3MOKHOCTH HCIIOIb30BAHMS PACCMOT-
PEHHBIX METOJI0B MOJIEKYJISIPHOH CIIEKTPOCKOIHH IIPH IIPOBEAECHHH NPHKIAIHBIX CTPYKTYP-
HBIX HCCJIEJOBAHUMH.

30. Paguocnexrpockonuueckue Mertonsl. SIMP. Teopetuueckue ocHOBEI MeTona. CiuH sipa. Mar-
HUTHBIA MOMEHT spa. SlnepHbiif MarHeToH. [ MpOMarHUTHOE OTHOILICHKE U SAEPHBIN (GakTop.
VYcnosue SIMP nns AByXypOBHEBOH CHCTEMBI. XMMHUYECKHI CABHT COBHT CUTHANOB SIMP.

31. Paguocnexrpockonuueckue metoasl. AMP. Teopetuueckue ocHOBBI MeToa. CIMH-CIIMHOBOE
B3auMo/ieiicTBre. ['OMOsIIepHbIE U IETEPOsICPHbBIE CIIAHOBBIE CHCTEMbI. X UMUYECKH IKBHBA-
JICHTHBIE ¥ HEDKBUBAJICHTHBIE AApa. My IbTHIIIIETHOCTh CHTHAIOB SIMP.

32. OcroBHble MeTOAuKH AMP-criekTpockonuu: nuHamuydeckuit AMP, 2D SIMP, MHOKeCTBEHHBIH
MarHUTHBIN pe30HaHC.



33.

34.

35.

36.
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38.

39.

40.

41.

42.

43.

44,

Hcnons3osanne SIMP-crieKTpOCKONAM PH NPOBEACHHH
(yHIaMeHTaNbHBIX HCCIIeIOBAaHHUH U PELIEHUH TPaKTHYECKHX 3a1ad.
Pammocnexrpockomuyeckue metonst. OI1P. Teoperndueckue ocHOBE MeTona. [Tapamerps!
cnexrpos OIIP. ®akrop Jlanae. Koucranra CTB.
Hcnons3zosanue DITP-cneKTpocKomyuy Npu NpoBeIeHUH
(GyHIaMeHTaTBHBIX HCCIIeOBAHNUM U PENICHUH NPaKTHYECKUX 3a1a4.
Pajmocnextpockonuyeckue MeTonsl. I1IP. PacieniieHue CIMHOBBIX SHEPTETHYECKHX YPOBHEH
aneKTpoHa. Ilapamerper u cTpykTypa ciiekTpoB. TOHKas U CBEPXTOHKasi CTPYKTypa CIIEKTPOB.
Pamuocnexrpockonmyeckie MeTOIsI. MeToIbI GH3HYECKOl MOMAPU3AIMH AIEPHBIX U JJIEK-
TPOHHBIX CIIUHOB. XUMUYECKas NONAPH3ALMS SAEP U JEKTPOHOB.
CriekTpocKonHs AIEPHOTO KBaAPYIOILHOrO pe3oHanca. TeopeTHyecKre OCHOBBI METOJIA,
Ksanpynonsssie ypoBHE 9Heprun u nepexost. Cnexrpsr SKP.
Hcnons3osanue cnextpockonuu SIKP mpu pemennn CTpyKTypHBIX 3a1a4.
Meccbayposckas cnexkrpockonus. OCHOBBI TEOPHH MeToa. B3anmoneiicTare szep ¢ y-
KBAHTOM. S1IepHbI# y-pe3onaHc. Dddext Meccbayspa. VenoBus, HeoOX0AHMBIE 1JIs HaOmone-
Hus dddexra Mecchayapa.
Meccbayposckast ciekrpockonus. PanuoakTHBHbI pacniaz ¢ 06pasoBaHEeM MeccOaypOBCKEX
aTomoB. [IapameTphl ClIeKTpOB. DHEPIHs sAEPHOTO Nepexoa. BivsHue okpyxerus Ha sHEp-
THIO SIIEPHOrO nepexoa. MisoMmepHsIii caBur.
MeccbaypoBckast CIEKTPOCKONHAS. DHEPreTHIECKHE YPOBHH H [IEPEXO/I IPH HATHYHH HA SAPe
TPaIeHTa dIEKTPHIECKOro nosst. KeajipynoaeHoe paciieruieHue SHepreTHIECKHX YPOBHEIA.
Tonkas my/bTHILIETHAS CTPYKTYPa CUTHAJIOB B ciekTpax SIP.
Mecc6ayposckas crieKTpocKomsi. 3eeMaHOBCKOE paciieIIeH e SIepPHbIX CIIMHOBBIX COCTOSI-
HHH IIpY CHCTBHH BHENIHETO MATHUTHOTO 110J1s1. CBEPXTOHKAS CTPYKTYpa MATHHTHBIX B3au-
MOZEHCTBUH.
Ipumenenne Metozia SIIP B XuMuH. DMIMpPHUECKHe KOPPEISLMM H CTPYKTYPHBIE HCCIIEN0Ba-
HUS.

5.3. CamocroaTeabHas padora ofy4amerocs

Bonpocel 1151 IpoBeieHHs KOHTPOJIS CAMOCTOSTEILHOM padoThi:

[Tprvenenne MB- ciekTpockonuu npu npoBeieHUE GyHIaMEHTATBHBIX HCCIEIOBAHMI U pe-
IIEHHH IPUKIATHbIX 337134,

[Iprvenenne VK- criekTpockonuy Ipy NpoBeieHH QyHIaMEHTATBHBIX HCCIENOBAHMIN H pe-
[IEHHY NPHKJIATHBIX 3a7a4.

IIpnmenenne KP- cniekTpockonuu mpy npoBeNeHH: (ByHIaMEHTATbHEIX HCCIIEOBAHMI H pe-
IICHHH IPHKIANHEIX 33139,

[IpriMeHenne CIIEKTPOCKONMH B BUAMMOM 001aCTH IIPH IPOBEICHAH (DYHAAMEHTaTbHbIX HC-
CJIEOBaHUH M PEIIEHUH NPHKIAIHEBIX 3a1ad.

[IpuMeHenke CTIEKTPOCKONHH Y ®-CrIeKTPOCKONUHY [IPH IIPOBEACHHH (GyHIAMEHTATBHBIX HC-
CJIEZIOBaHUM U PEIICHUH NPHKIAIHEIX 3a71a4.

IIpumererne MetoaoB SIMP npu nposeicEHH QyHAAMCHTAIBHBIX HCCIICA0BAHMM U PELICHHY
MPUKIaTHBIX 3371a4.

IIpumenenne OTIP npu nposeieHuH (GyHIaMEHTATBHBIX HCCIIEIOBAHUN U PEIIeHHH IPUKIAT-
HBIX 3a/1a4.

ITpumenenne SKP npu nposeiennn QyHnaMeHTaTbHBIX HCCIEIOBAHMI M PELICHUH PUKIA-
HBIX 337a4.

ITpumenenue SII'P npu nposeaeHuy QyHIaMEHTANTBHBIX HCCIEAOBAHM M PEIICHHH TIPHKIIA-
HBIX 3a7ad.

KonTposbHbie BOPOCH 1. 5.3. BKIIOUEHE! B II€pEYeHb BOIPOCOB IS MPOBEICHHS TEKYILIEro
KOHTPOJISL YCIIEBAEMOCTH H IIPOMEKYTOYHOMN aTTECTALIMH [T0 HTOraM OCBOEHHMS TUCIIUILTHHEL.



IlpaMepHbie TEMbI KyPCOBBIX paboT:

1. Ilpumenenue merona X B QyHIAMEHTANBHBIX UCCIEIOBAHHUIX.
2. Ilpumenenwe MeTona X B IPUKIAAHEIX HCCICIOBAHUSIX.

DOHJ OLCHOYHBIX MATEPHANOB Ui NPOBEJICHUS aTTECTAUMH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETCHIHH 00y4aloWMXCsl [0 JUCHHILIHHE 0DOPMIISETCS OTAEIBHBIM JOKYMEHTOM.

6. YUHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE
OBECHEYEHHWE TUCITUIIJIMHBI

6.1. Kuuroodecne4eHHOCTD

HaumenoBanue muTeparypsl: aBTop, I'on u3nanus KHHUI'OOBECIIEYEHHOCTDH

Ha3BaHWE, BHO H3JaHHA, H30AaTCIIbCTBO

Hamuawe B snexTporHOM Kartamore D5C

OcHoBHas TUTEpaTypa

Ceprees H.A., Pabymkun JI.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBaHTOBOH TEOPHH SAEPHOTO MarHUTHO- BN9785987047545.html
ro pezonanca. M: JIOI'OC.
Kpumradposuu B.U., Kpumradosuy 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®u3nKo-XxUMHYECKHE METOIBI HC- 785394004124 .html
caegosanus. M.: JIAIIIKOB u K.
Amenun B.I'. Cnekrpockonuyeckue Me- 2008 75 ney. 3k3. B 6ubmuorexe Bil'yY
TONBl aHauW3a: MpaKkTHUKyM. Bramumup:
Bnal'y.

JononHuTenbHas IUTepaTypa
Slpenmes H.I'., FO. H. Mengenes FO.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxapes M.U., Bypuxuna A.B., Kamxun BN9785990613461.html

H.H. ®usnueckue MeToIb! HCCAEI0BA-
HHUS U UX IPAKTUYEeCKOe IPHMEHEHHE B

XHMHYECKOM aHajIH3e: y9eOHOe M0Cco-
6ue. M: ITIPOMETEMN.

Hpyros H0.C., Ponur A.A. 2020 https://znanium.com/catalog/document?id
MOHHTOPHUHT OpraHHYecKUX 3arpsizHe- =358488

HHM npupoaHo# cpensl. 500 meToauk:
[IpaKTHYECKOe pyKoBOACTBO. M: BH-

HOM.
Hpyros FO.C., Ponun A.A. Dxonoruyec- 2020 http://znanium.com/catalog.php?bookinfo
KHH aHaIM3 NpH pasnuBax Heptu u HIL =544910

M: BUHOM. Jlaboparopust 3HaHHHA.

JIykos B.B., Illepbakos 1.H. ®u3uue- 2016 https://znanium.com/catalog/document?id
CKHE METOJIBI HCCICAOBaHHS B XHUMHH: =327152

Yuebroe nocobue. Pocros-na-/[oHy:
FOoxubtit (henrepanbHbIN yHUBEPCHTET.




6.2. [lepuoguveckne H3TaHHA

Kypnansr:

«Ycnexud XuMHAR»

«XUMHUS 1 XUMHUYECKask TEXHOIOTH»
«bromenuIUHCKAS XUMHUSI»

6.3. luTepHeT-pecypenl.

1. http://www.scirus.com/

2. http://www.abc.chemistry.bsu.by/current/fulltext.htm

3. http://www.anchem.ru/literature/

htip://www.sciencedirect.com

http://chemteq.ruw/lib/book

http://www.chem.msu.su/rus

http://djvu-inf.narod.ru/nclib.htm

http://www.elsevier.com/

B - B~ . -

http://www.uspkhim.ru/

10. http://www.strf.ru/database.aspx

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUTIIMHBI

JUns peanu3anyu JaHHOW JUCLMILIAHBI UMEIOTCS ClIeUAIbHBIE IOMEIIEHUS U1 IIPOBEACHUS
3aHATHH JEKIHOHHOTO THIIA, 3aHATHH J1aD0OPaTOPHOIO THIA, FPYNIIOBLIX W HHAMBUAYAIBHEIX KOH-
CyJbTALMH, TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOYHON aTTECTALlMH, a TAK)KE MOMEIIEHUS JIJI CaMOCTOsI-
TenpHOM paboTel. JlabopaTtoprsie paboTe! nnpoBoasTes B 1aboparopuu kadeaps: xumun BalY.



Paboyast nporpamMma JMCHHILIMHBI COCTABJIeHA B COOTBETCTBUH ¢ TpeGoBanusmu O1'OC BO no

HanpasieHuio noaArotoBky 04.03.01 Xumus.

Pabouyio mporpammy cocmsméj—b/&‘%ﬁ I.X.H. mpodeccop kadenpsl Xumun

Cmuprora H.H.

Penensent

M K.X.H. BeJL.H.C. Jaboparopuu Xumuyeckoro anamsa PI'BY «Denepanbbrit neHTp
OXpaHbI BHOPOBLH JKHUBOTHBIX» bonbmrakos J1.C.

IIporpamma paccMoTpeHa i o00peHa Ha 3acefjanui KadeIphl XHMAR

Tpotokon Ne 70 _or £ 4.2 204 rona

3asenyromuii kadenpoit ,&'M/wzzy /Kyxtus B.A./

Pabouas nporpamMma paccMoTpeHa U 0110650{ Ha Ha 3acelJaHuHi y4eOHO-METOJHIECKOH KOMUCCHH HaNPaB-
neHuss  04.03.01 Xumus.

Tpotokon Ne 40 ot AJ.06 207/ rona _
[Ipencenarens KOMUCCHE @,r/s‘?é:z;/ /Kyxtur B.A./
(®HO, noucs)




JIMCT IEPEYTBEPKJIEHUSA
PABOYEN NIPOT'PAMMBI JUCIUATLINHBI

Pabouas mporpamma onobpena va 022 /20 2 3yuebusiit rox
TpoTokon 3acenanus Kadpenpsi o 74 ot 2306.207%05a
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Pabouas nporpamma ogo6pena na yueOHBIiH roj
ITpoToxon 3acenanus xabenpsr Ne oT roma
3aBenyromuit kadenpoit

PaGouas nporpamma ooGpena Ha yueOHBIH rox
[Iporoxon 3acenanus kadpeaps: No oT roaa

3aBenyromuii Kadeapoii
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W3MEHEHHS paboyeit mporpaMmel TENb (HOMep ¥ 1aTa MpoTOKOIa
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