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1. HEJIM OCBOEHUS JUCIHUIIJIUHbI

Ilesb ocBOeHHS AHCUMILIHHBL: V3ydeHne TEOPETHUECKHX OCHOB METOAOB MOJIEKYISPHOH CIIeK-
TPOCKOITHH.

3apaun: O3HAKOMJIEHHE CTYICHTOB C NPHUHUMIHAIGHBIMA OCHOBAMH ¥ IIPAKTHYCCKAMH
BO3MOJKHOCTSIMH METOJIOB MOJIEKYJISIDHOH CHEKTPOCKOIMH, C MX AaNlaparypHbIM OCHAIICHHEM H
YCIOBHSMH NPOBEICHUS 3KCIEPHMEHTa; (OPMHPOBAHHE HABBHIKOB CPAaBHUTETHHON OLCHKH
BO3MOXKHOCTEH pa3sHbIX METOJOB aHAlM3a, WX MOCTOMHCTB M HEJOCTATKOB JUlsi OOOCHOBAHHOIO
BBIOOpA ONTHMAIBHOTO METO/Ia HCCIEJOBAHMS TOI'O MIIA HHOTO 0OBEKTA.

2. MECTO JUCIIUILJIUHBI B CTPYKTYPE OIIOII BO
Hucuunmina «MoneKkynspHas coeKTpocKomus» oTHocutes K gactu OITOIN, dopmupyemoit
Y4YaCTHUKaMHX 00pa30BaTeIbHbIX OTHOIIEHHH.
3. ILNTAHUPYEMBIE PE3YJIBTATBI ObYUYEHWS IO JUCIIUIIJIMHE
[Inanupyemsie pe3ynbTaTsl 0Oy4eHHs M0 AMCHHIUTMHE «MOJEKy/IspHas CIEKTPOCKOMHA», COOTHE-

CEeHHBIC C IUIaHHpyeMbIMH pesynbraraMu ocBoenus OIIOII (koMneTeHIMsIMEM W WHIMKATOPaMH JI0-
CTH)KEHHS KOMITSTSHIIHH)

®opmupyeMBble [Inanupyembie pe3yabTaThl 00y4eHHS IO MUCHMIUIMHE, B | HauMeHoBaHHMe one-
KOMIIETEHIIHH COOTBETCTBHHU C MHIUKATOPOM JOCTHIKEHHUSI KOMIIETEH- HOYHOTO CpeCcTBa
(xon, conepkanue 05051
KOMIIETEHIIUH) Wunukatop gocTuxeHust | Pesynbrartsl o6ydeHus mo
KOMIIETEeHIINH JTMCLUTLUTAHE
[1K-4 IIK-4.1 3maer craHgapTel, | 3HaeT:  TEOPETHYECKHE KP
CIIOCOOEH  NpOBO- | METOOMKM W HMHCTPYKIHH, | OCHOBEI (DH3WYECKHX Me- | BOIpPOCHI, TeCTOBEIE
IMTh XUMHYECKHH | ONpENEeNsAIOMUe IMOPSAOK | TOXOB HCCIENOBAHUS; BOTIPOCHI
aHaJlu3 pPacTBOPOB, | pa3paboTku u odopmieHus | Brageer: Meromonorueit
MarepHanoB H 00- | OTYETHOH  JOKYMEHTAllWH | MPOBEACHUS OSKCIEPTHBIX
paslioB H3AENHWH B | IO pe3ynbTaTaM HCCIEI0- | HCCIeIOBaHUMA;
COOTBETCTBUU ¢ | BauMi U pa3pabOTOK; YMeer: aHanH3UPOBAThH
TpeboBanusamu Tex- | [IK-4.2. Vmeer BbIOHpaTh | BOBMOXHOCTH pa3iH4YHBIX
HOJIOTHYECKOH [10- | METOABL. MHCTPYMEHTBHI H | METOIOB, HCXOJIS U3 CIIe-
KyMEHTAlHK obopynoBaHue i NMPOBE- | HU(PHUKH IOCTABIEHHON
IEeHUs XHMHUYECKOr0 aHa- | HCCIeNOBaTeIbCKOM 3a/1a-
nH3a; qu
[1K-4.3. Brnageer coBpemeH-
HBIMH METOJaMH IIpOBeJIe
HHS ~ OKCIIEDHMEHTOB W
HaOmoneHwit B  00sacTH
npodeccuoHATBHOIM nesi-
TEITBHOCTH
TIK-6 [1IK-6.1 3naer ocHOBHI Qu- | 3HaeT: BO3MOXHOCTH (u- KP
CIIOCOOEH IIPOM3BO- | 3UKO-XMMHYECKHX METOIOB | 3HYECKHX METOMIOB MCCle- | BOIpPOCH], TECTOBEIE
IUTH 1abOpaTOpHBIE | HCCIEOBAaHUA  OOBEKTOB | JOBAHWHSA MpPH pEIIEHUH BOIPOCHI

UCCIIEIOBAHMA,
aHamu3el  0ToOpan-
HBIX 11po0 u o0pas-
OOB [UIA OICHKH
5KOJIOTHYECKOTO

OKpY’Karomieit cpeibr;

[1K-6.2. VYMeer npoH3BO-
IuTh nabopaTopHBIE HC-
ClleZIOBaHUS, 3aMephl, aHa-
JH3bl  OTOOpAaHHBIX IIpH-

pasNMYHBIX NPHKIATHBIX
3a1a4;

Baageer: HaBbIKaMH IIO-
JIy4eHHS  HEoOXOIUMBIX
JaHHBIX B paMKaX MOHH-




COCTOSIHMS OOBEK- | pOAHBIX 00pa3loB; paccyu- | TOPHHIOBEIX  HCCIIEIOBA-
TOB TBIBATH IIPENEIBHO JOIy- | HHIA;

CTHMBIE KOHIICHTpAllWH | YMeeT: MpPUMEHATh pe-
(ITOK) BpeaHBIX BEIIECTB | 3yJIBTaTBI MOHHUTOPHHIO-
TEXHOTEHHOI'O XapakKTepa; | BBIX HCCIICAOBAHUM ISt
paboTaTh Ha aHAIUTHYe- | ONCHKH JKOJOTHYECKOTO
cKkoM JnabopaTopHOM 000- | COCTOSHHS 00BHEKTOB
PyZIOBaHHH;

IIK-6.3 Brnanmeer mertonamu
IPOBEJCHHUSI 9KOJIOTHYIECKO-
IO MOHHUTOPHHTA

4. OBBEM M CTPYKTYPA JUCLUILJIMHBI

OO6mas TpyI0eMKOCTh JHCHMILIMHBI COCTABISIET 6 3aYeTHHIX eAMHHIL, 216 9acos.

TemaruuyeckHii nian
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KonraktHas pabora o6y-
HaloIIUXCA € TeJarorunye-
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Copepixanne JeKIHOHHbIX 3aHATHI M0 JHCHHUILIHHE
Pasznen 1. Beenenue.
Tema 1: Obmas xapakrepucTrka GU3MYECKHX METONOB UCCIIEIOBAHUS.
CopepxaHue TEMBI:
Crexrpockonuyeckue, mudpakiuoHHbIe, 3IeKTPHIECKHE H MATHUTHBIE METOAEL W3Tydenue u mpo-
HCXOX/IEHHE CIIEKTPOB. yphe-creKTpocKonus. BemyxneHHoe u3inydenue. Jlazepsl.
Tema 2: CumMmeTpHs MOJIEKYT 1 OCHOBBI TEOPHH TPYIIIL.
CoiepxaHue TEMBI:
ONEeMEHTSI ¥ ONIepalii CUMMETpHH. Todeunsle rpymms! cumMeTpuu. O6Lpe MON0KEHNS TEOPHH
TpyMIL
Pa3zgen 2. MuUKPOBOIHOBAS CIIEKTPOCKOITHSL.
Tewma 1: Bpaienue u BpamateabHas S3HEPIrus ABYXaTOMHBIX MOJIEKYIL.
CopepxaHue TEMBI:
Krnaccuaeckas mozens. KBanToBo-MexaHHdecKas MOJIENb JKECTKOro poraropa. MB-clekTp xKECTKOro
portaropa. 3acel€HHOCTh YPOBHEH H MHTEHCHBHOCTb JHHHH. OIpeneneHue MEXbIIEpPHOro paccTos-
Hus. M3oronuueckuii 3¢ pexr.
Tema 2: BpameHnue MHOTOATOMHBIX MOJIEKYIL.
Conepxanue TeMBI:
OO1ee BhIpaKeHHE BpallaTEIbHOM dHEpruM. DHEPreTHYeCKHe TEPMbl M CIIEKTPHI BOTYKOB Pa3HOTO
THIA.
Tewma 3: [Ipumenenne BpamareIbHOM CHEKTPOCKONHHA.
Conepxanue TeMblL:
Onpenenenue reoOMETPHYECKOro CTpoeHHs MoeKyll. Dodekt Illtapka u ero nmpuMeHeHue ist OIpe-
JIeJICHHs] TUIIONBHBIX MOJEKYN. TeXHUKa U METOAMKH SKCIIEPUMEHTA.
Pasnen 3. UndpakpacHas CIEeKTPOCKOMHS.
Tema 1: Teopetudeckue ocHOBBI MeToa. VIK-CcrieKTpHI MOrTONIEHHs IBYXaTOMHBIX MOJIEKYIL.
Conepxanue TeMBbI:
IIpasuna otbopa. KonebarensHele mepexos! 11 rTapMOHMYECKOT0 OCHMILIATOPA U PEABHBIX MOJIe-
Kyi1. KonebarenpHo-pamarebasiii MK-criektp AByXaroMHbIX MOJIEKyII. R-, Q-, P- BeTBb.
Tewma 2: Konebanus MHOr0aTOMHBIX MOJIEKYIL.
Conepxanue TeMBI:
Konebarensusiit MK-criexTp MEOroaromMusx Mojekyil. KonebarensHo-Bpammarensaas ctpykrypa UK-
CHEKTpoB. JIMHEeHHbIe MOJIEKY/IBl M CHMMETPHYHBIE BOTYKH: ApaJUIeNbHbINA U ePIeH UKy ISPHEIH
KonebarensHbIe nepexoasl. KOHTypsI BpamarenbHOM CTPYKTYpPHI KoebaTe IbHO-BpallaTeIbHEIX 110-
noc B UK-cnexTpax. @yHnameHTanbHble, 006pTOHHEIE, COCTaBHBIE YaCTOTEI H «TOPSAYHE) MOJIOCKL.
Tema 3: TexHuka sxcnepuMenTa. [IpuMeHeHns MeToaa.
ConepxaHue TEMBI:
IToaroroska obpasnos. OCOOEHHOCTH HCCIENOBaHUS Ira3000pasHbIX, KHAKHX U TBEPALIX 00pasIoB.
[IpenMyiecTBa H HEIOCTATKH PA3IMYHBIX CIIOCO00B MPOOONOArOTOBKH. BO3MOXKHOCTH HCIIOIB30Ba-
Hust MK-criexTpoB [uis uaeHTHGUKauY coeinHeHuit. I'pynnossle yacToTsl. BHyTpeHHUe hakTopsl B
BHEUTHHE (HaKTOPEI, OKa3bIBAIOIHE BIMSIHNE Ha IPYNIIOBEIE YacTOTEL. OCOOEHHOCTH HCIIOIB30BaHMS
KOPpETSIAOHHBIX TabmwI.
Paszjea 4. Ciekrpockonus KOMOMHAIHOHHOI'O PACCEsIHHUSL.
Tema 1: TeopeTuueckue OCHOBBI METOIa M TEXHUKA IKCIIEPUMEHTA.
CopnepixaHue TEMBI:
Kiaccudeckas 1 KBaHTOBOMEXaHHYECKas MOJEb KOMOHHAMOHHOTO paccesiHus. [lonspusanys B
cnextpax KP. Pezonancusie ciextpsl KP. Texamnka sxcnepuMeHTa.
Paznen S. CiexTpockonus B BUAMMOH U ylbTpaduoneToBol 001acTax.
Tema 1: DnexTpoHHBIE COCTOSHHUSA B 3JIEKTPOHHBIE CIIEKTPEI MOJIEKY L.
Cogepxanue TeMbl:
OHeprus MOJEKYJIBI B 3alaHHOM 3JIEKTPOHHOM COCTOsHHH. BonHoBast Gpyrkius. CTeneHs BRIPOXK/ie-
HHS COCTOSTHHS. MyJIBTHIUIETHOCTE cocTosiHUS. CpeqHee BpeMs XKU3HH 3IEKTPOHHOTO COCTOSHHS.
OpOutanpHbli ¥ CIHHOBBIH MOMEHT KOJIMYECTBA IBH)KEHHSI JIEKTPOHOB.



Mornekyisipusie 1 aroMeble OpOuTald. DIEKTPOHHBIC epexoibl. Kiraccuueckoe npeacrasieHue.
Xpomoops! i aykcoXpomsl. KBaHTOBOMEXaHHYIECKOE TIPEICTABICHHE: G — G, N — O, N — T
3/IEKTPOHHBIE nepexo/bl. CMeleH e M0JI0C MOTIONIEH s B CIEKTpax: 6aTaxpOMHBIA U THIICOXPOM-
HBIW CIBUT, THIIOXPOMHBIA U rHNEepXpoMHBIH 3ddekTsl. KonebarensHas cTpyKTypa 31eKTPOHHBIX
CIIEKTPOB. DJIEKTPOHHBIE Iepexo1bl. Bubponnsie nepexost. [Tepexomst ¢ nepenocom 3apsna. Bepo-
ATHOCTB nepexo/10B. KospuuuenT DHHINTERHA 1719 CAMOIIPOU3BOIBHOTO U BEIHYKIEHHOTO HCITYC-
KaHus 1 nornomenus. Koabduiment sxcrurnmy.

Tema 2: Bo30yx/I€HHbIE COCTOSHUS U CIIEKTPBI JIFOMHHECLIEHLIMH.

CopepxaHue TEMBI:

Cnextps! diyopecuenuuu u pochopecuenimu. Beixo 1 MOMUHECIEHITHA.

Tema 3: Texnuka u npumeserus Y O-CeKTPOCKOMUH.

CopepxaHue TEMBI:

Meroauku npoBeieHHs 3KcriepuMenTa. [Ipumenenns MeToa.

Tewma 4: @oroanekTpoHHas cnekTpockonus. Meroasr @3C, PAC, O3C.

CoaepxaHue TEMBI:

Teopernyeckue 0cHOBEI MeTONOB. PH3HYECKas MOJENb SMUCCHH 3IEKTPOHOB. [lapameTphl doTo371eK-
TPOHHBIX CcrIeKTpoB. TexHuka sxcnepuMenTa. [IpumMeHeHust METOIOB.

Paznes 6. MeTobl painOCIEKTPOCKOIIHE MarHUTHOI'O Pe30HAHCA.

Tema 1: Cnextpockonus SIMP.

Conepxanue TeMBI:

Cnun spa. MarsuTHBIM MOMEHT sapa. SnepHsli MarHeToH. ' MpOMarHuTHOE OTHOIICHHE U SIEPHbIN
thakrop. Yenosue AMP st AByXypOBHEBOM cHCTEMBI. XUMUYECKUH caBur curaanos AMP. Cnun-
CIIMHOBOE B3auMojeicTre. ['oMosiiepHbIe H reTeposaepHbIe CIIMHOBBIE CHCTEMBL. XHMMHUYECKH IKBH-
BAJICHTHBIE M HEOKBUBAJICHTHEIE AApa. MyasTuniaerHocts cursaioB AMP. KouncranTa crus-
CIIMHOBOI'O B3aUMOJIECTBUs. PenakcanoHHbIe sBneHus. BpeMeHa ciuH-CIMHOBOR U CITHH-
PEIETOYHOM penaKcany.

Tema 2: Cnexrpockonus JI1P.

CopepxaHue TEMBI:

Teoperuueckue ocHoBbI U ycnosus DI1P. [Tapamerpsl u ctpykrypa cnekrpos DI1P. @akrop Jlawze.
Koncranta CTB. ToHkas u CBEpXTOHKas CTPYKTypa CIIEKTPOB.

Tema 3: MHOXECTBEHHBIH MarHUTHBIA PE30HAHC U MOJISPHU3AlHA CITUHOB.

Copnepxanue TeMBbIL:

Hsoiinoi JIMP. Metossl Gpu3HuecKoi 1 XHMUYECKOH NOISIPH3ALIUH AP U JIEKTPOHOB.

Tema 4: TexHuKa FKCTIEpUMEHTA, METOAUKHU paboThl ¢ 00pa3amu, IPUMEHEHHS METOIOB.
Copnepxanue TEMBI:

MetouKH 1IpOBEICHHS dKCIIepuMenTa. [ IpuMeHeHns METO10B.

Paspgen 7. CieKTpoCcKONUs SIEPHOTO KBaApYHIOIbHOIO pe30HaHca.

Tema 1: Teoperuueckue ocHoBeI MeTOAa. CriekTps! AKP.

Copepxanue TeMbl:

KBanpynonbHele s1pa. DIEKTPOCTaTHUECKOE B3aUMOASHCTBHIE KBAAPYIIOJIBHOTO SApa C 3JeKTprYe-
ckuM nojeM. KsagpynonpHsle ypOBHH 3HEpIruH U nepexoasl. MHTeprnperanus rpaguesTa HeOJHOPOI-
HOTO 3JIeKTpr4ecKoro nons Ha aape. Cnextpsl SIKP u ux npunoxenus. TexHuka S5KCIIEPUMEHTA U Me-
TOAMYECKHE OCOOEHHOCTH.

Tema 2: Texuuka sKcriepuMeHTa, METOUKH paboTe! ¢ 00pa3naMu, IPHMEHEHHS METOMA.
ConepxaHue TEMBL:

Meroauku npoBeieHHs 3KcniepuMenTa. [ [pumenenns meroaa.

Conepmamie NMpaKTHYEeCKHX 3AHATHH M0 JUCHHIIJIMHE

Pasnea 3. UndpakpacHas CIeKTpOCKOTIHSL.

Tema 3: TexHuka skcnepuMeHnTa. [IpumereHus MmeToaa.

IIpaktuyeckue 3anstus Ne 1-10 «MnenTudukanus opranudeckux coenuaenuit. UK-cnexkTpel 0cHOB-
HBIX KJIACCOB OPraHUYECKUX COCTUHEHHIY.



Paspen 5. Cnektpockonus B BUAUMOM U yabTpadHOIETOBOM 00/1aCTSIX.

Tema 3: Texnuka u npuMeHeHus: Y ©-CreKTPOCKOIIHH.

Ilpaxtugeckue 3ansatus Ne 11-14 «MneHTHduKanus opraHiIecKuX COSIUHEHHH. DIEKTPOHHEIE CIIEK-
TPBl OCHOBHBIX KJIACCOB OPraHUYECKUX COETHHEHHNY.

Pa3zgen 6. MeTombl paiMOCIEKTPOCKONIMHE MAarHATHOTO PE30HAHCA.

Tema 4: Texnuka skcriepAMEHTa, METOAUKH PaboTHI ¢ 0OpasnaMu, MPUMEHEHHS METOIOB.
I[Ipaktugeckue 3ansatus Ne 15-18 «MnerTuduxanus opranuveckux coequuenuii. Crniektpsl IMP».

Conep:xanue 1a00paTOPHBIX 3aHATHI NO JHCLHMILIHHE

Paspen 3. UndpakpacHas ceKTpOCKOMUS

Tema 3: Texnuka sxcnepumenta. [Ipumenenus MetToa.

Jlabopatopras pabora Ne 1 «Mnentudukanms opraHu9ecKux COeIHHEHUH ¢ MCIOIb30BaHHEM METO-
JIOB MOJIEKYJIIPHOH CIIEKTPOCKOITHEY.

Paznes S. CnexTpocKonus B BUAUMOH ¥ YIbTpadHONIETOBOM 00IaCTsIX.

Tema 3: Texauka Y O-CeKTPOCKOINHUH.

JlaGoparopras pa6ota Ne 2 «CTpyKTypHBIE HCCIIEIOBaHUS C IPUMEHEHHEM METOLOB MOJIEKYJISPHOH
CIIEKTPOCKOIIHH.

Jlabopatopuas pabora Ne 3 «KonuuecTBeHHBIH aHATN3 C WCIIONB30BAHUEM CIIEKTPOCKONHH B Y®- 1
BHIMMO# 00macTuy

JIabopatopHras paborta Ne 4 «MneHTudukanus HEOPraHHYECKUX coenuHeHni MeTogoM AACH

5. OLIEHOYHBIE CPEJCTBA JJIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMO-
CTHU, TIPOMEXYTOYHOM ATTECTAIIMH ITO U'TOI'AM OCBOEHMSI JIAC-
[UTLJINHBI 1 YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJbHOM PABOTHI CTYJIEHTOB

5.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH
Pelitunr-koaTpoasb Nel:

1. Knaccuduxamus pusuyeckux MeTonoB uccienosanus. CeKTPOCKONMYECKHE METO/IBL.
Krnaccuueckuil ¥ KBaHTOBOMEXaHMIECKHH ITOIXOIBI K 00bscHeHmIO criekTpoB. Knaccubuka-
I} CIIEKTPOB B 3aBHCHMOCTH OT YCIIOBHH ITOIyYEeHHS, IPUPOABI 00BEKTa, TUIIA €r0 SHEPreTH-
YECKHUX NEPEXOJIOB M paspemaronieil cnocoOHOCTH CIeKTPaTBHOro MpuGopa.

2. Knaccubuxanus QU3HIECKHX METONOB HecenoBanus. CEKTPOCKONMYECKHE METOIBL.
[NpuHiMnuanbHas cxema H KIacCH(HUKaIHs COEKTPalbHBIX IPHOOPOB. Dypbe — CIEKTPOCKO-
AL

3. Knaccndukanus pu3nueckux MeTONOB HccnenoBanus. JIupakiiHOHHbIE METOIBL.

4.  Knaccuduxanus Gu3HUecKHX METOJIOB HCCIIEI0BaHMs. XapaKTePUCTHKA HCTOYHHKOB
u3nydenus. Jlasepsl. XapakTepucTHdecKoe BpeMs MeTo ia

5. Kiaccupuxanus QU3sHYECKUX METOAOB HccenoBanus. CHEKTPOCKOIHYECKHE METOIBL.
MB-cnexrpockonus. Bpamenue 1 BpamatenbHas 3Heprust IByXaTOMHBIX MojieKyil. Kiaccu-
YecKas MOJEIIb «KECTKOro poraropay. BpalnareibHasi SHEPIusi, yIiiOBasi CKOPOCTh BpaIEHHUs,
4acTOTA BpAIleHHs], MOMEHT HHEPIIHH.

6. Kiaccubuxanus GusHdecKux METONOB HecaenoBanus. CEKTPOCKONMYECKHE METOIBL.
MB-cnexTpockonus. Bpamenne u BpamarenbHas SHeprus JBYXaTOMHBIX MOJIEKYI1. KBaHTo-
BOMEXaHHYECKas MOJENb «KECTKOI0 poTaropay. BpalmarensHblii TepM, BpalaTeIbHas 0CTO-
saHas. [IpaBuno oTbopa KBaHTOBBIX YHCEI, pa3pelleHHbIE TIEPEXO0bI B CIIEKTPax HOrjomnie-
HHSL.

7. Knaccupuxkanus GusHUecKuX METONOB HccienoBanus. CIeKTPOCKOIMYECKHUE METOBI.
MB-cnexrpockonus. Bpamenue u BpamarenbHas SHEPrus JBYXaTOMHBIX MOIEKy1. KBanTo-



BOMEXAHHYECKas MOJENIb «KECTKOTO poTaropa». MHTEeHCHMBHOCTD JIMHHM BpaLIATEbHOIO
CIIEKTpa.

8.  Ouenute MexaToMHoe paccrosHue B Monekyne HCl , ecu sxcnepuMeHTATLHO
HaHICHHOE PaCCTOSHUE MEXK/TY JABYMs IMHHSMH BPAIaTeIbHOTO CIIEKTPA MOTJIOIIEHHS CO-
crapaser ~ 20,8 cm7l.

9.  Knaccupuxanus QH3HIECKHX METONOB HucciaenoBanus. CIEKTPOCKOIHYECKHE METOIBL.
MB-cnexTpockonus. Bpamenne u BpamarenbHasi 3HEPrHs IByXaTOMHBIX MoJjiekyl1. KBanTo-
BOMEXaHHYECKAsh MOJEIIb «KECTKOTO poTaropay. M3orouozamemenne.

[Touemy /151 onpeieNIeHAs FTEOMETPHYECKUX N1apaMeTPOB MOJNIEKYI (KPOME ABYXaTOMHBIX ) IO
BpalIaTe/bHEIM CIEKTpaM HEOOXOIMMO HCCIeNoBaTh ee n3oTonomepsl? Kakyro nomnosisu-
TEJbHYIO HH(OPMAIHIO MOJKET JaTh HCCIEJOBAaHHE BPAIATENbHEIX CIIEKTPOB H30TOIO3aMe-
IMIEHHBIX JBYXaTOMHBIX MOJIEKYI?

10. Knaccudukanus pusnueckux MeTOROB HecnenoBanus. CEKTPOCKONMYECKHE METOIBL.
MB-cnekTpockonus. Bpamenne u BpalarteabHas SHEPrHs MHOTOATOMHBIX MOJIEKYIL. JIunei-
HbIE MOJIEKYJIbL, CEepHYECKUH BOTYOK, CHMMETPHYHBIA BOUOK, ACHMMETPHYHBIN BOJIYOK.
[Tpasuna 0T60pa, BONMHOBEIE YMCIIA, PA3PEILEHHBIE TEPEXOIbIL.

11. Kraccudukanus dpuznueckux MeTonoB HecnenoBanus. CreKTPOCKONMYECKHE METOIBL.
MB-cnekrpockonus. OnpeaeneHue TUIOIBHBIX MOMEHTOB MOJIEKYIIsI 10 MB-criekTpam.

12.  Knaccudukanus GU3HUECKHX METONOB HccneoBaHus. CeKTPOCKOMYECKHE METObL.
UK-criekrpockonus. MK-cnekTphl mornomeHus AByXaToMHBIX MoJiekyit. [Ipasuia or6opa.
KonebarensHble nepexos! 11 rapMOHAYECKOTO OCIMILIATOPA H PEAIBHBIX MOJIEKYJL.

13. Kiaccubukanus Gpuznyeckux MeToA0B uccienopanusi. CneKTpoCKONHYECKHE METOIbL.
HUK-cnexkrpockomnus. Konebarensno-Bpamarenshbiii MK-cekTp IByXaTOMHBIX MOJIEKYI. R-,
Q-, P- BeTBE.

14. Krnaccuduxanus QU3NIECKUX METOIOB HccienoBanus. CIeKTPOCKOMAYECKUE METOIBI.
HK-cnextpockonus. Konebarensnsiii MK-cnekTp MHOroaToMHBIX MOIEKy1. OyHIaMEHTAIb-
HBbIE, 00EPTOHHBIE, COCTABHBIE HIIM KOMOMHUPOBAHHBIE JaCTOTHI U «TOPAYHE) IOJIOCHL.

15. Hcmonp3oBaHue CIIEKTPOCKOIMMYECKUX METOIOB IIPH IPOBEACHUH (DYHIaMEHTATBHEIX
HCCIICA0BaHUMI U PELICHUH [IPAKTUYECKUX 3a/1a4.

16. Knaccupukarus Gpu3nuecKux METOA0B uccienoBanus. CeKTpOCKOMMYECKHE METOIEI.
UK-cnexrpockonus. Konebarensreii MK-ciekTp MEOroaroMHbIx MoJieKysr. HopMansasie u
BHIPOX/IEHHBIE Koiebanus. AKTUBHOCTE Konebanuit B UK-cnexrpax. DiieMeHTsI CHMMETPHH
MOJIEKYIL

17.  Knaccudukarus u3ndecKux METOHOB ucciieoBanus. CleKTpOCKOMHYECKHE METOIEI.
UK-cnexrpockonus. Konebarensusii MK-ciekTp MEOroatoMHbIX Mosekya. THIBI cuMMeET-
puH KosieOaHui.

18. Kuaccuduxanus Gusngeckux MeTo 0B uccienoBanus. CIeKTPOCKONMUYECKUE METOIBL.
HK-cnextpockonus. KosebarenbHo-BpamarenbHas cTpykrypa MK-criektpos. Jluneiinsie Mo-
JIeKyJIbl U CHMMETPHYHBIE BOYKH: MapaJJIebHbIN U NePIeHIUKYISPHBINA KoTebaTeIbHbIE re-
pexonbl. KoHTYpEI BpalaTeIbHOR CTPYKTYpPBI KoJiebaTenbHO-BpamarensHbix moixoc B K-
CTIEKTpax MMHEHHBIX MOJIEKYL.

19. Cnekrpockonugeckne metonsl. MK-cnexrpockonus. Konebarensnsiii UK-ciiextp
JBYXAaTOMHbBIX ¥ MHOIOATOMHBIX MOJIeKyJl. PyHiaMeHTallbHbie, 00CPTOHHBIE, COCTABHbIE 4a-
CTOTHI U «TOPSIME) MOIOCHI.

20. Cnekrpockonuyeckue Metonst. MK-cnekrpockonus. Bpamarensras crpykrypa K-
CIIEKTPOB ABYXaTOMHBIX U MHOIOATOMHBIX MOJEKYI. R-, Q-, P- BeTBb.

21. Cnexrpockonudeckue metonasl. MK-cnexrpockonus. Konebarenbusii UK-cnexkrp MuO-
FOaTOMHBIX MOJIEKYJI. DIIEMEHTHI CHMMETPHH MONEKY1. AKTUBHOCTD Koebanuii B K-
CTIEKTpax.

22.  Cnekrpockonuyeckue merozsl. UK-cnexrpockonus. Kosuedarensubii UK-cnekrp MHO-
rOaTOMHBIX MOJEKyJl. Tumsl cumMmeTpuH Konebanuii. Toueunsie rpynmsl. Ux knaccudukanus.

23. Cnexrpockonuyeckue MeToabl. MK-cnekrpockonus. BavkHsis, CpeHsas U JaTbHAS
UK-obnacte. Texuuka sxkcnepumenTa. Knaccudukanus cnekrpomerpoB. OCHOBHbIE IPEUMY-
miectsa HHTEpdepeHIIMOHHBIX Pypbe-CIIeKTPOMETPOB.



24.  Cnextpockonmueckue Metoanl. MK-cnexrpockonus. Texuuka skcnepumentTa. Iloaro-
TOBKa 00pasiioB. OCOGEHHOCTH HCCIIEN0BAHMS Ta3000Pa3HBIX, KUIKHX M TBEPIBIX 00pasmuos.
[IpeumymiiecTBa B HENOCTATKH Pa3IMYHBIX CIIOCOG0B NPOGOIIOATOTORKH.

25. Cnektpockonudeckue MeToasl. MK-cnekTpockonus. Bo3aMOXHOCTH HCIIOIB30BAHHIS
UK-criexTpoB st naeHTHOHUKALMA COeaMHEHuE. [ PyIIOBBIE 9acTOTHL.

26. Cmextpockonuyeckue Metosl. MK-crextpockonus. BayTpennue dhakTopsl, okasssa-
IOIME BIMAHUE HA IPYNIOBBIC YaCTOTHI: H3MEHEHHS Macc, TeOMETPHs, KoJebaTenbHOe B3au-
MO/IEHCTBHE.

27.  Cnextpockonmyeckue MeTonsl. MK-cnexrpockorus. BuyTpernue dakTopsl, OKa3sBa-
IOIME BIIMAHKUE HA IPYNIIOBBIC YaCTOTHI: MOPSIOK CBA3H, JIEKTPOHHBIE 3hdEKTHI, acconua-
LHsl.

28.  Cnextpockonuueckue MeTonsl. MK-cnekrpockornus. Baenmue dhaxropsl, okasssao-
I[HE BIMAHUE HA IPYIIIIOBBIC YACTOTHI: arperaTHOE COCTOSHUE, PACTBOPUTEb, KOHLIEHTPALHS,
TeMIeparypa.

29. Coektpockonudeckre MeTozsl. MK-cnektpockonus. Bo3aMOKHOCTH HCHOIb30BAHMS
HK-criexTpockonuu Ui HAeHTHGHUKAIME HEW3BECTHBIX BEIECTB.

30. Cnekrpockonuueckne metonsl. UK-ciektpockomnus. Bo3sMOXHOCTH HCIIOIB30BaHMS
UK-criekTpockonuu [ist CTpYKTypHOTO asami3a. OCOGEHHOCTH HCIIONB30BAHMS KOPPEIISIIH-
OHHBIX TabnuI.

31. Coexrpockonuyeckue mMetomsl. MK-cnekrpockonus. CrenuanbHble 331298 1 METOIBI
KOJIMYECTBEHHOTO aHaITH3a.

IIpumepor mecmogeix 3a0anuil:

1. IK-cmiekTp rexkcena-1 uimm rexcana noKassiBaeT WHPOKYIO mosocy mpu 3400 u maxu npu 1640 u

1080 em™! (math 060cHOBaHME PABUIHHOMY OTBETY).
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2. HIK-criekTp npuHajuiexKuT coequnenuio, popmya kotoporo CsHsO, ero crpykrypHas hop-
MyJa ... (1aTh 000CHOBaHHE IPHHATOMY PEIIEHHIO).
L F b g - TN A = ; ir.f_h‘.. Tt |
. R 1 1\ ] ) 1l
08 F il b el | V
w r | ‘
,"( 0 ot — |} ! ]
= - | ‘ (
Z D71EL [
75} e | :|'I il
Z b | B
E06F |
L - I
05 - !!'
: 1 ] 1 I i L 1 1 I' | ’ 1 i | i I L 1
3000 2000 1000
WAVENUMBER (cm-1)
3. WK-criekTp NpUHAUIEXKHT YUCTO apOMATHYECKOMY KETOHY, ero CTpYKTypHas GopMya ....

(mate oOoCHOBAHHE).
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4.

WAVENUMEBER (cm-1)

UK-criexTp mpusaniexur coenunenuio Gopmyoit CH202, ero crpykTypHas dhopmya ...

(matb o6oCcHOBaHNE NPHHATOMY PEIIEHHIO).
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5. BanenTHbIx KoneOanuii cBs3u C-H B oOnactw ... eM ! npucyTcTBYeT B CrieKTpax rekcana u Me-
THILHUKIIOreKCaHa, HO OTCYTCTBYET B CNIEKTpe IUKIOreKcaHa (IaTh 00bICHEHHE).
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HK-cnexTp MeTHIIHKIIOreKcaHa

PeliTuHr-kouTpoab Ne2:

1. Cnekrpockonuyeckue metonsl. KP-ciektpockonus. Kiaccuaeckas Moens KoMOuHa-
IIHOHHOTO PacCesTHUSL.

2.  Cnexrpockonmueckue Metonsl. KP-cnexrpockomnus. KsanroBoMexanugeckast MOACTb
KOMOHHAILIMOHHOTO paccestHus. Bo3MOXHOCTS Onpeie/IeHrsl CHMMETPUM MOJIEKYJIbl Ha OCHOBE
nauHex UK- u KP- ciekrpockonuu.

3.  Cnekrpockonuyeckue Metoasl. KP-cnexrpockomnus. [Tonsipusanus B cniextpax KP.
[TonspusoBanHbIE TMHHH B CIEKTPE NOrnomeHus. CTeneHb AenosSpru3alliy, €€ B3aUMOCBS3b C
CHMMETPHEH MOJIEKYJIbL.

4.  Cpoexrpockonuyeckue Metoasl. KP-ciekTpockonus. Pe3oHaHcHOe KOMOHHAIHOHHOE
paccesiHUeE.

5. ChexTpocKomuyecKHe MeToabl. Bo3MOXKHOCTE IpOBe/ieH s CTPYKTYPHOIO aHaIN3a Ha
ocHoBe gaHHbIX K- ciekTpockonuu u cnexkrpockonuu KP.

6.  CnexTpockonMyeckue MeTobl MaeHTuduxauus coeqMHeHui Ha OCHOBE JaHHbIX UK-
CIIEKTPOCKONHH U criekTpockornuu KP.

7.  Cnexrpockonuueckue Metonsl. Criekrpockomust KP u UK-criextpockonus. Obimee u
pa3nuyus.

8.  DIEKTPOHHBIE CIIEKTPHI MOJIEKYJI. DIEKTPOHHOE COCTOSHAE MOJIEKYJI. DHEPrHs MoJIe-
KyJIBl B 3a[JaHHOM 3JIEKTPOHHOM COCTOSHUU. BoHoBas dyukius. CTeneHs BEIPOXKIECHHS CO-
CTOsTHHSA. MyIbTHILIETHOCTD cocTOsiHUSL. CpeHee BpeMsl KHA3HH 3JIEKTPOHHOTO COCTOSHHUS,

9. DJIEKTPOHHBIE CIEKTPhI MOJIEKYJI. DIEKTPOHHOE COCTOSIHHE MOJieKyJl. OpOuTaibHblIi 1
CIIMHOBBIM MOMEHT KOJIMYECTBA ABMIKEHUS 3JIEKTPOHOB.

10. DnexTpoHHEBIE CIIEKTPHI MOJIEKYI. DIEKTPOHHOE COCTOSIHHE MOJIEKYJI. BosHoBas
Gbynxuus. MonexynspHsle ¥ aTOMHBIE OpOUTanH. BoHOBas QYHKIHMS U ONepaluy CHMMET-
puu.

11. DreKTpoHHBIE CIIEKTPEI MOJIEKYII. DIeKTPOHHBIE Iepexosl. Kiraccnmyeckoe npeicras-
nenue. XpoMo(opsl B ayKCOXPOMBL.

14.  DneKTpOHHBIE CHEKTPbI MOJIEKYJI. DIEKTPOHHBIE Mepexoibl. KBaHTOBOMEXaHHYECKOE
IIpe/CTABNEHHE. G — G, N — G, N — T JIeKTPOHHBIE Mepexosl. CMeIeH e I0I0C 1Io-
[TIOLIEHHS B CIIEKTPaX: 0aTaXpOMHBIH U MHIICOXPOMHBIH CIBHT, THIIOXPOMHBIN W THIIEPXPOM-
HBIA 3P dexThI.

15.  DnextponHBIe ceKTpsl MoneKky. KonebarenbHas cTpyKTypa 3JIEKTPOHHBIX CIIEKTPOB.
OneKkTpoHHEIE nepexoasl. Bubponnsie nepexonst. [lepexomsl ¢ mepenocoM 3apsijia.

16.  DneKTpOHHBIE COEKTPHI MONIEKYII. DIEKTPOHHBIE IEPEX0bl. BEpOsATHOCTE MEPEX0I0B.

Koadpdunment DiinmTelina 11 caMOIPOX3BOJILHOIO Y BEIHYKICHHOTO MCITYCKAHUS H T10-

rinomenns. KoaghuumeHT SKCTHHITHA.

17.  DnexTpoHHBIE CIIEKTPBI MOJIEKYI. DNeKTpOHHBIE nepexoasl. [IpaBuna ot6opa.



18. DnekTponHble cnekTpsl MoJeKyl. CrekTpsl duiyopecuenuuu u GocdopecueHun. Boi-
XO0J] TIOMUHECIICHIINH.
19.  DnexTpoHHbIE CIIEKTPEI MONEKYT. BO3MOXHOCTH HCTIONB30BAHUA METOIOB SIEKTPOH-

HO¥ CIIEKTPOCKONHMH [UIS UACHTH(HKAIIME COSTHHEHUH U ONpeNeNieHns uX cTpyKTypsl. Ko-
JHYECTBEHHBIH aHaM3 B Y O-CIEKTPOCKOITHH.

Ipumepvr mecmogwix 3a0anuii:

1.Ilo mepe yBenuyeHuUs YKcia COUPSKEHHBIX ABOMHBIX CBA3€H 1I0IMI0IIEHHE Bee H0Jiee CABUraeT-
Csi B CTOpOHY AMHMHHBIX BosH. Coequnenus A, B, B umeror popmyny CsHg v npu ruipupoBasnu
OHM IIPEBpAINAlOTCA B H-NIEHTaH. B ux Y ®-crieKTpax HMEIOTCA ClIeAyIoImue MaKCuMyMsl: A — 176
oM, B-211 am, B—217 aMm.

BeposTHas popmyna coequaenus B ...?

BapuaHTBI OTBETOB:

1. Ilentasn.

2. 2-metunbyranueH-1,3.

3. IlenTen-1. 4.

[Tenten-2.

2. Ilomoca NEpeHOoca 3apsaaa AJid H30MEPORB O, M, H—JIHMCTHJI&MHHOﬁeH3aJIBJIeFH,Ila HaxXOOHuTCA B

obnacru 327, 262, 262 aM. Me3o-hopma 171 H30Mepa ¢ oJIocoi nepeHoca 3apsaa B 327 HM HMe-
€T BUJ ...

3. B cnekTpe MeTHIIaMHHA TI0JI0CaM HOIJIOIeHHs paBHBM 173 HM 1 213 HM COOTBETCTBYIOT Ile-
PEXOMHI ...

4. ... apdexT 06ycnoBIMBaET CMENIEHHE MTOJIOCH N — ¢ TpUITHIaMHHA 6aToxpomHO (217 HM)
I10 CPABHEHHIO C METHIIAMHUHOM.

5. Han0oee xapakTepHBIM NMOIIOMEHHEM 11 O€H3011a IBISETCA M0JI0ca B 06JIACTH ... HM C SIPKO
BBIP@)KEHHOH KoJIe0aTenbHOU CTPYKTYpOi.

6. Kitaccudukaiius mooc morjiomes|s B MOJIEKYJIE alleToHa ...

Logarithm epsilon
T

PeiiTuHr-KoHTpOIB Ne 3:

1. Pammocnextpockonuueckue Meroabl. SIMP. Cnun sapa. MarauTHBIH MOMEHT sifipa.

S nepHsbIit MarHeTOH. | HPOMarHUTHOE OTHOIICHHE U sAepHEIH dakTop. Ycenosue SMP
IS IBYXYPOBHEBOM CHCTEMBL.

2. Pammocnextpockonuueckue Mertonsl. AMP. Xumuueckuii casur curaanos SIMP.

3.  Pammocnextpockonuyeckue Metoasl. AMP. Cnun-cimHoBOe B3aumoneicTsue. I'oMo-
AJIEPHBIE ¥ [€TEPOSIEPHBIE CIIMHOBBIE CHCTEMbl. XHMHYECKU IKBUBAICHTHBIC H HEOKBUBA-
NeHTHBIE sapa. MynbTHIUIETHOCT curHanoB SIMP.

4.  Pammocnexrpockonmdeckue Meronsl. SIMP. CnuH-ciuHOBOE B3auMmozeikicTre. Kon-
CTaHTa CIHH-CIIHHOBOT'O B3aUMOICHCTBHSL.

5. Pammocnexrpockonudeckue metonsl. AMP. BosaMmoxxHOCTH Henonb3oBanus SIMP B
CTPYKTYPHBIX HCCJIeIOBAHUSX.

6.  PammocnexTpockonmgeckue MeToasl. AMP. 2D-SIMP.

7. Panpuocnexrpockonuyeckue MeTo el AMP. MHOXKeCTBEeHHBIH MarHUTHBIA Pe30HAHC.



8. Pamuocnextpockonuyeckue MeTonsl. SIMP. TexHuKa IKCIIEPUMEHTA M METOIHMKH pa-

60THI ¢ 0Opasnamu.

9.  Pammocnexrpockommueckue metomsl. SIMP. Crexrpst SIMP nepsoro nopsiaxa. Oco-

GernoCTH paboThl co crexTpamu SIMP mopsiika BbIIIe ITEPBOTO.

10. Pammocnextpockormmyeckue MeToasl. SIMP. Xumudeckuit casur curaainos SIMP, @ak-

TODBI, OKa3bIBAOIINE BIUSHNAE HA €r0 BETMYHHY.

11.  Pagmocnexrpockomuueckue meromsl. JIIP. [Tapamerpsi cniexrpos DITP. ®axrop Jlan-

ne. Koncranra CTB.

12. Hcnone3oBanue METOOB PaIHOCHEKTPOCKOIME MarHUTHOTO PE30HAHCA B (hyHIaMEH-

TAIbHBIX ¥ IPHKIAJHBIX HCCIEOBAHUSIX.

13.  CnexTpockomnus s/1epHOTO KBaJPYIIOIbHOTO Pe30HaHca. TeopeTHyecKe OCHOBEI METO-
na. KsanpynonpHble ypOBHH SHEPTHH U [IEPEXOIHL.

14.  Cnextpockonus s1epHOr0 KBaAPyIOILHOro pesonanca. Criekps SIKP.

15.  CnexTpockonus sepHOr0 KBafpyIIOIBHOTO pe3oHanca. YacToTa, HHTeHCHBHOCTD, 1K~
puHa U MyJIbTHIUIETHOCT CHrHana B criektpax SKP.

16. CnexTpockonss 11epHOr0 KBaAPYIOIBHOTO pe3oHanca. MeToauyeckie 0co6eHHOCTH
ITPOBECHUS IKCIIEPHMEHTA.

17. Wcnonszosanue cniektpockonuy SIKP npu pemenun cTpyKTypHBIX 3a1ad.

18. Meccbayposckast cniektpockonus. OCHOBEI TeOPHH MeToza. BzaumoselicTare siep ¢ y-
KBaHTOM. SlnepHeIi y-pesonanc. Dpdext Meccbayspa. Vcinosus, HeoOX0aUMBIE IS
Habmonenus >¢dexra Meccbayapa.

19. Mecchayposckas ciekrpockomnusi. PajuoakuBHbIi paciia ¢ 06pasoBaHueM MeccHay-
POBCKHX aToMOB. [IapamMeTpsl CieKTpoB. DHEPrus AAEPHOTro nepexona. BiusHue okpy-
JKEHHS Ha SHEPIHIO AIEPHOro nepexona. Mi3oMepHsIi cBHT.

20. MeccbaypoBcKkast CIEKTPOCKOMHS. DHEPreTHYeCKHe YPOBHHE U IEPEXOIE! TPH HATHIHH
Ha s/Ipe rpajieHTa dIEKTPHIECKOro 1mojs. KeaapynoiasHoe paciienieHue SHepreTuye-
CKHX ypoBHeH. TOHKas MyIbTHIIETHAS CTPYKTypa CHTHAIOB B criektpax SI[P.

21. MeccbaypoBcKas CIIEKTPOCKOIHS. 3eeMaHOBCKOE PACIIEIIEHHE SAEPHBIX CIHHOBBIX CO-
CTOSIHMH TPH ACHCTBUM BHEIIHETO MArHUTHOTO 10j. CBEPXTOHKAs CTPYKTYpa MarHUT-
HBIX B3aUMOJICHCTBUH.

22. Tlpumenenune metona SII'P B xumun. IMIUpHIECKUe KOPPEISLHHA | CTPYKTYPHBIE HCCITe-
JOBaHUSL.

IIpumeper mecmoguix 3a0anuii;

L.

2

3.

4.

J.

Tpu u3oMepHBIX HOPMbI TMMETHIIHMKIONPONAHa TAOT COOTBETCTBEHHO J(BA, TPH M YETHIPE
curnana B cnextp SIMP. IIpoctpancTBeHHBIE POPMYIIbI H30MEPOB, JAIOIIMX 3TH CUTHATEI ...

B SIMP-cuexktpe nByx u3omepos (opmyiast CoHsCly cHrHANOB ... (HANMIIATE CTPYKTYpPHBIE
(Gopmynbl ¥ 0603HAYBTE KaXKIYIO IPYIITYy SKBHBAIEHTHBIX IPOTOHOB, YKAKHTE YHCIIO CHTHA-
JIOB JUISL K&KIOT0 H30MEpa).

B JIMP cniekTpe nuK/IoreKcaHa CUrHAJIOB ...

B SMP-cnexktpe 3THiGeH3051a M N-KCHNONA YHCIO CHIHANOB ... (HANMIIMTE CTPYKTYPHBIE
Gopmynsl 1 0603HaYBTE KAKIYIO IPYIITY SKBHBAIEHTHBIX IIPOTOHOB).

SIMP-criexTp coeAMHE NS, pacIi(pOBKaA CUTHATIOB ...
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5.2. IIpomexyTodHas aTTecTANMs 10 HTOraM OCBOCHHMA JMCHHILIHHDI

9.

KoHTpo/ibHbIE BONPOCH] /Il NPOBEIeHHs MPOMEKYTOUHOH aTTrecTanuu (3K3aMeHa):

Cnexrpockonuyeckue MeTonsl. MB-cnexTpockonus. Teopetudeckuie 0CHOBEI MeToa. Bpame-
HU€ U BpalmarelibHas SHEPrHs IBYXaTOMHBIX Monekyl. Knaccudeckas monens «Kectkoro po-
TaTopay.

CnexTpockonudeckue MeToasl. MB-cnektpockonus. Teoperndeckue 0cHOBBI MeToa. KBaH-
TOBOMEXaHHWYECKas MOJieNb. BpamarensHpiii TepM, BpallaTebHast IIOCTOSHHASL, IPAaBHJIA OT-
Oopa KBaHTOBBIX YHCEJl, pa3peNICHHbIE IEPEXO0/IbI B CIIEKTPax Moriomenus. IHTeHCHBHOCTD
JIMHUH BpalaTeIbHOrO CIEKTpa.

Crnextpockonuyeckue MeToasl. MB-cnekrpockonus. Teoperudeckue 0CHOBEI MeToa. M30T0-
Mo3aMelleHMe.

Cnexrpockonuueckne MeToasl. MB-cnexrpockonus. Teoperudeckue ocHOBI MeToa. Bparma-
TeJbHas SHEPrUsl MHOIOAaTOMHBIX MOJIEKYJL. JINHEHHbIE MOJIEKYIBbI, ChepudYecKuii BOTYOK,
CUMMETPHUYHBIN BOTYOK, aCHMMETPHUYHBIN BOTIOK.

Cnexrpockonuueckue Metonsl. UK-cnekrpockonus. Teoperuyeckue ocHOBEI MeToa. K-
CIEKTPHI MOTJIOIIEHHUS IByXaTOMHBIX MoJjIeKy 1. Konebarensnsrit K- cnextp. [IpaBuna ot6o-
pa. KonebaTenpHble nepexos! U1 FapMOHHYECKOTO OCHHIUIATOPA W PEATBHBIX MOJIEKYIL.

Cnextpockonuueckue metoasl. UK-cnektpockonus. Teoperuueckue ocHOBEI MeToaa. Koneba-
TeNbHO-BpamarenbHas crpykrypa UK-cnekrpos. P-, R-, Q- BetBu. KoHTyphI BpamareisHoMi
CTPYKTYPbI KosleDaTellbHO-BpallaTe/ibHbIX 110JI0C.

Cnexrpockonuueckue Metonsl. MK-cnexrpockonus. Teoperuyeckne ocHOBBI MeTo1a. MHOTO-
aTOMHBIE MOJIeKYJIbl. HopManbHbIe ¥ BEIpOXKIEHHbIE KoJaeOaHus. AKTHBHOCTE Ko/lebaHui B
UK-cnekTpax.

Cnexrpockonuueckne Metoasl. MK-cnekrpockonus. Teopetudeckue ocHoBEI MeTo1a. DyHja-
MEHTaJIbHBIE YaCTOTHI, 00EPTOHBL, KTOPSYKE MOJIOCHD). B3auMocBa3b KonebarenpHO-
BpamarensHoi cTpykTypsl MK-cnexTpoB # CHMMETpUH MHOTOAQTOMHBIX MOJIEKYIL.

HcnonszoBanne MB-ceKTpOCKONUY IPY NPOBEACHHU (YHIAMEHTAIBHBIX UCCIEAOBAHAM 1
peLIeHUH NpaKTHYECKHX 3a1a4. Onpeaenenre reOMETPHYECKOr0 CTPOSHHS MOJIEKYIL.

10. Mcnons3oBanne MB-cnekTpockonuu npy nposeeHuH GyHIaMEeHTAIbHBIX UCCAEN0BAHUA 1

PECHICHHH IMPAKTHYCCKHX 3a1a4. OIIPE,I[CIIGHHQ JHTIOJIBHBIX MOMEHTOB MOJIEKYI.

11. Mcnons3oBanne MK-cnekTpockonuu npu nposeaeHuy QyHIaMEHTAIBHBIX HCCIIEA0BAHKN 1

PCIHICHHH MPAKTHYCCKHUX 3a1a4. Bo3MoXHOCTH HCIIOTBE30BaHHS MK-CHﬁKTpOCKOHHH I HOCH-
THQ)HK&HH}I HEHM3BECTHLIX BCIIECTB H CTPYKTYPHOTO aHAIH34a.

12. Cnexrpockonudeckue metonsl. MK-cnexrpockonus. ['pynnoseie yactotel. BHyTpenHue dax-

TOPEL OKa3pIBaKINHE Ha HHX BIIMAHHKE.

13. Coexrpockonmyeckue metoasl. MK-cnexrpockonus. I'pynnossie yactoTel. BHemaue hakro-

PbI, OKa3bIBAKOIIHEC HA HUX BIMAHHC.



14. Cnexrpockonudeckue Metoasl. KP-cnextpockomnus. Teoperryeckue ocHOBbI MeTona. Kiaccu-
gecKas MOJIelTb KOMOMHAMOHHOTO paccesiHUs. B3auMOCBA3b HHAYIUPOBAHHOIO JUIIOIEHOTO
MOMEHTA ¥ NOJISIPA3YEMOCTH MOJIEKYJIbI. PEIIEeBCKOE paccesHue.

15. Cnekrpockonugeckue metoasl. KP-ciexrpockonus. TeopeTuyeckie oCHOBBI MeToaa. KBaHTO-
BoMexanugeckas moznens KP. AxktuBrocTh KoneGannii B KP-criextpe. Konebarenbnas u kose-
OarenpHO-BpamarensHas crpykrypa KP-cnektpos. S-, Q-, O- Bersu.

16. Cnexrpockomnugeckue Metonsl. KP-criekrpockonus. TeopeTuyeckue 0CHOBBI MeToaa. Ilous-
pusauus B cnektpax KP. CTenens Aenonsipu3aliy ¥ € B3aMMOCBS3b ¢ CHMMETPHEN MOJIEKY-
JIBL.

17. Cnexrpockonugeckue Metoasl. KP-cnekrpockonusi. Teopernueckue ocHOBB MeTona. PKP.

18. Bo3MOXHOCTH HCIIOTB30BaHMs MeTo0B KP- criekTpockonvu 11ist uAeHTHOHKAHT COeTHHe-
HUH U ONIpe/IeIeHUs UX CTPYKTYPHL

19. Ucnons3zoBanue KP-ciekrpockonuu npy mpoBeaeHUH GyHIaMEHTAIbHBIX HCCIICJOBAHNH |
pELIeH!H IPaKTHYECKHX 3a1a4. BosmoxHocTH nenons3oBanus KP- u UK-ciekrpockonum mjis
HICHTH(QHKALUYA HEH3BECTHBIX BELIECTB U CTPYKTYPHOIO aHAIM34.

20. Crexrpockonuyeckue MeTosl. CIEKTpOCKomHs B BUIUMO# i Y @-o0nactax. Teopetryeckue
OCHOBBI METOJa. DJIEKTPOHHOE COCTOSIHIE MOJIEKYJI. DHEeprus MOIeKyJisl. BonHosas yHkims.
CreneHb BHIPOKIEHHS COCTOSHHA H €10 MyNbTHILIETHOCTS. Cpe/iHee BpeMst KHU3HH 31EKTPOH-
HOTO coCTOsHMSL. OpOUTAIBHBIN ¥ CIIMHOBBIA MOMEHT KOJIMYECTBA IBHXKEHHS 3JIEKTPOHOB.
MonexynspHble H aTOMHBIE OpOUTAIH.

21. Coexrpockonuyeckue MeTosl. CIeKTpocKomnus B Buaumoi u Y @-o6nactsx. Teopetnueckue
OCHOBBI METO/A. BO30YK/EHHbBIE COCTOSIHHS M CIEKTPbI JIFOMUAHECIIEHIHH. DOTOIOMHHEC-
LeHnus u pochopecuenys. BEIXOa MIOMAHECHIEHIIUH.

22. Cnextpockonuyeckne MeTosl. CIeKTpocKomust B BUauMoi 1 Y ®-o6nactsx. Teopetnyeckue
OCHOBBI M€TOIa. DIEKTPOHHEIE nepexoasl. Kiaccudeckoe npezcrasienue. XpoModopsl 1
ayKCOXPOMBEIL.

23. Cnexrpockonuyeckue MeTonsl. CrieKTpocKonus B BUauMoi 1 Y @-o6aactax. Teopernueckue
OCHOBHI MeTOz1a. KBanToBOMEXanuyeckoe npeacrasienue. N-V, N-Q, N-R nepexomsi. Cme-
HIEHHUE M0J0C B CHEKTpax.

24. Cnekrpockonuyeckue MeTosl. CIeKTpocKommis B BuauMoi u Y @-o6nactsx. TeopetHueckue
OCHOBBI MeTOza. KBaHTOBOMEXaHMYECKOE NpeicTaBleHue. Bubpornsie nepexomsl. Ilepexo s
C TepeHoCcoM 3apsaaa. BeposTHOCTS nepexona.

25. Coextpockonugeckue MeTonbl. Cnekrpockomnus B BUIuMOM 1 Y ®-06mactsax. TeopeTHyueckue
ocHoBHI MeToz1a. KoaddunmenT DitHimTeliHa U1 CaMOIIPOU3BOIBHOIO U BEIHYKIEHHOTO HC-
nyckanus ¥ noryomenus. Koaddunment sxcrurnumu. [Ipasuna otbopa nmepexomos.

26. VIcnoiib30BaHUE CIICKTPOCKONHH B BHAMMOi 1 Y ®- o01acTi npH 1poBeicHud PyHIaMeHTalb-
HBIX HCCIIEIOBAaHUH U PELICHUH TPaKTHYECKHX 3a1ad.

27. OxapakTepu3yiTe BOSMOXKHOCTH UCIIOIB30BAHUS METOIOB MOJICKY ISIPHOM CIIEKTPOCKONMH TIPH
NPOBEICHUH (PyHIaMEHTATBHEIX HCCIIEIOBAHUH.

28. JlaiiTe CpaBHHUTEIbHYIO OLIEHKY ¥ 0XapaKTepHU3yHTe BO3ZMOKHOCTH HCIIOIb30BaHUS PACCMOT-
PEHHBIX METOJI0OB MOJIEKYJIAPHOM CEKTPOCKOIMH IPH IPOBEIECHUN IPUKIAIHBIX HIEHTHDH-
KallHOHHBIX HCCIICIOBAHUM.

29. [laiiTe CpaBHUTEILHYIO OLIEHKY H OXapaKTepU3YHTe BO3MOKHOCTH HCIIOJIb30BAHUSA PACCMOT-
PEHHBIX METOJIOB MOJIEKY/ISPHON CIIEKTPOCKOIMH IPH NPOBEACHHH NPUKIATHBIX CTPYKTYP-
HEIX WCCIICIOBaHU.

30. Paguocnekrpockonugeckue meroasl. SIMP. Teoperndeckue ocHOBBI MeToa. CriuH simpa. Mar-
HUTHBIA MOMEHT siipa. SlIepHbI MarHeTOH. ' MpOMarHMTHOE OTHOIICHHE U SAEPHbIN (QaKTop.
Ycnosue SIMP a1 AByXypOBHEBOM CHCTEMbI. XUMHYECKHH CABUT CABMI cUrHaios SIMP.

31. PagunocnexTpockormudeckue Metosl. AMP. Teopernueckue 0cHOBBI MeTo1a. CIMH-CIIMHOBOE
B3auMOJEiCcTBHE. | OMOsIIEpHBIE H I'eTEPOSIIEPHBIEC CIIMHOBBIE CHCTEMbI, X MMHYECKH 9KBUBA-
JICHTHBIC ¥ HESKBUBAICHTHEIE pa. MyJIbTHILIETHOCTE CUTHAIOB SIMP.

32. OcuoBHble MeToaukH AMP-cnekTpockonuu: quaamudeckuit SIMP, 2D SIMP, MHO&eCTBEHHBIH
MarHuTHBIN pE30HaHC.



33. Ucnonp3osanne AMP-CeKTPOCKONHU IPU NPOBEICHHH
(yHIaMeHTATBHBIX HCCIIEIOBAaHHH U PEICHAH PaKTHYECKHX 3a/a4.

34. Paguocniexrpockomiaeckue Metozsl. TP, Teoperuueckue ocHoBsI MeTona. [TapameTpsr

cnekrpos DIIP. @akrop Jlanae. Koncranra CTB.

35. Ucnons3oBanue DIIP-cnekTpoCKONKH IpH IPOBEACHUH

(QyHIaMEHTaNBHBIX HCCAENOBAHUMN U PEIICHAH NPAKTHIECKHX 3a1a4.

36. Pagnocnexrpockonuyeckue Metoasl. OIIP. Pacmenienre CIMHOBEIX SHEPreTHIECKHX YPOBHEH

3JIeKTpoHa. 11apamMeTpsl i CIpyKTypa CrieKTpoB. TOHKas i CBEPXTOHKAs CTPYKTYpa CIEKTPOB.

37. Pag@oCeKTpOCKOMUYECKHe METOIbL. MeTo/ib! hu3HdecKol MOJIApU3aliH SIEPHBIX U dIeK-

TPOHHBIX CIIMHOB. XMMHYECKas NOJSIPU3ALHS SJIEP U SNEKTPOHOB,
38. CnekTpockonus S1epHOTo KBaPyNOIBHOIO pe3oHanca. TeopeTuyeckie OCHOBBI METOIA.
KBanpynonbHsle ypoBHY 3Hepruu u nepexomasl. Crekrpsl SIKP.

39. Mcnone3oBarue cnexrpockonud SIKP npu pemenun cTpyKTypHBIX 33/a4.

40. Meccbayposckas criekrpockonusi. OCHOBBI TeOpHH MeToza. B3aumoneiicTare szep ¢ y-
KBaHTOM. SIaepHbli y-pe3oHanc. D dext Meccbayspa. Ycnosus, He0OX0MUMBIE U1 HAOMOIe-
HUs ahdexra Meccbayapa.

41. MeccbaypoBckas cieKTpockonus. PamuoakTiBHbIH pactian ¢ 06pazoBanneM MeccOaypOBCKHX
aromoB. [TapameTpsl ciekTpoB. DHEprus sIepHOro nepexona. BiusHue OKpyKeHHs Ha 3HEp-
THIO SEpHOTO nepexona. Fi3oMepHbIit CABHT.

42. MecchbaypoBecKast CIEKTPOCKONHS. DHEPreTHUECKHE YPOBHHE U IIEPEXOIBI [IPH HATHYHHM Ha SIpe
IPaJIMEeHTa SNEKTPUIECKOro mojist. KaapymonsHOe paciienieHne SHepreTHIECKHX YPOBHEH.
ToHkas MyJibTHILIETHAS CTPYKTYpa CUrHalioB B cniekTpax Al P.

43. MeccbaypoBckas CIEKTPOCKOIHS. 3eeMaHOBCKOE PACIIEIICHUE SIEPHBIX CIIMHOBBIX COCTOS-
HUH [P IEHCTBUH BHEITHErO MarHMTHOTO MoJis1. CBEPXTOHKas CTPYKTYpa MAarHUTHBIX B3aH-
MOJIEHCTBHH.

44. Ilpumenenue metoza SI'P B Xumun. DMIMPHUECKHE KOPPEISLMHA U CTPYKTYPHBIE HCCIIEI0BA-
HHSL.

33, CamocrosiTesibHas paboTa 00y4armerocs
Bomnpoce! 1,15 npoBeeHNst KOHTPOJIS CAMOCTOATE/ILHOH padoThi:

1. Ilpumenenne MB- crieKTpOCKONMH U IPOBEICHUH (QyHJAMEHTATBHBIX HCCIIEI0BAaHHMI U pe-
NIEHWH NPUKJIATHBIX 331a4.

2. llpumenenue VK- cieKTpOCKONHH NIPH NPOBeIeHUH QYHIAMEHTAIBHBIX HCCIIEIOBAHUMN H pe-
LIEHHH NPUKIaJHbIX 3a4a4.

3. Tlpumenenne KP- crieKTPOCKONHH IIpH NPOBEAECHUH (yHIaMEHTAIbHBIX HCCIIEN0BaHMUH U pe-
[IEHHH NPHKIATHBIX 33a4.

4. IlpumeHeHHE CIEKTPOCKONHUH B BUAMMOMN 0OIaCTH TIPH MPOBEAeHHH (YHIAMEHTATHHBIX HC-
CJI€IOBaHHH M PEIIEHUY NPUKIIATHBIX 3a/1a4.

5. IlpumeHeHHe CIEKTpocKonuH Y D-CHEKTPOCKONHH IIPY NPOBENEHUH (ByHIaMEHTATBHBIX HC-
CJIEOBaHUH U PELICHUM NPUKIATHBIX 3a0aY.

6. Ilpumenenue meronos SIMP npu nposeneHud QyHIaMEHTAIBHBIX UCCIICAOBAHMM U PEIICHUY
[IPHKIAIHBIX 3a70a4.

7. Ilpumenenue DIIP npu npoBenerun QyHIaMEHTATBHBIX HCCIIEIOBAHUM M PEINEHHH IIPUKIAS-

HBIX 3a71a4.

8. Ilpumenenue AKP npu nposenenny QpyHIaMEHTaIBHBIX HCCIEIOBAHKN U PEIICHAM IIPUKIIA-
HBIX 3a7iay.

9. Tlpumenenue AI'P npu npoBenenuy QyHIaMEHTANBHBIX HCCIEAOBAHMM U PEIICHAHN IIPUKIIA]-
HBIX 3a/1a4.

KOH’I’pOJ'[hHBIe BOIIPOCHI II. 5.3. BKJIIOYEHEI B NEPEUYCHb BOIIPOCOB IUIA IIPOBEOCHUS TEKYIICTO
KOHTPO/IA YCIIEBAEMOCTH H ITPOMEXKY TOYHOH aTTECTALlAH 110 HTOraM OCBOEHMS JHUCIHILIMHEI.



IIpumepHbIe TeMbI KypPCOBBIX padoT:

1. IIpumenenue metona X B pyHIAMEHTATBHBIX HCCIIEIOBAHUAX.
2. Tlpumenenue meroma X B NPUKIANHBIX HCCIIEOBAHMSAX.

@OHJ OLEHOYHBIX MATEpPUaioB s NPOBENCHHSA ATTeCTAlMH YPOBHS CHOPMHMPOBAHHOCTH
KOMIIETCHLMH 00Y4aroLuXCs 0 JUCHHUILINEE 0QOPMISETCS OTAEIbHBIM JOKYMEHTOM.

6. YYHEBHO-METOAWYECKOE U HH®OPMAIIMUOHHOE
OBECINEYEHUE JUCIUIIJIMHBI

6.1. Kuuroobdecne4eHHOCTH

HaumeHnoBaHuUe THTEpATYpBI: aBTOD,
Ha3BaHHe, BUJ U3/1aHUS, H31aTETbCTBO

T'on u3nanus

KHUI'OOBECITEYEHHOCTb

Hamuuue B anextporHOM Katanore D5C

OcHoBHas nmuTeparypa

Ceprees H.A., Ps6ymxun [1.C. OcHOBEI 2017 https://www.studentlibrary.ru/ru/book/IS
KBAaHTOBOM TEOPHH LAEPHOIO MArHUTHO- BN9785987047545.html

ro peszonanca. M: JIOI'OC.

Kpumragporuu B.1., Kpumradhosua 2015 http://www.studentlibrary.ru/book/ISBN9
J1.B. ®u3nKo-XxuMH9IeCKHe METOIbI HC- 785394004124 .html
cnegoBanus. M.: JIAIIIKOB u K.

Amenmun B.I'. Cnekrpockonuyeckue me- 2008 75 ned. 5k3. B 6ubmuorexe Bal'y

TOABI aHanM3a: NpakTHKyM. Bmaaumup:
Bnl'Y.

JlonoHUTENbHAS TUTEpaTypa

Slpsmmes H.I'., FO. H. Mexngenes 10.H.,
Toxapes M.I., Bypuxuna A.B., Kamkun
H.H. ®usngeckue MeTo 161 HCCIEI0Ba-
HUS U UX IIPAKTHIECKOE IIPUMEHEHHE B

XUMHYECKOM aHaJIu3e: y4ueOHOE Ioco-
oue. M: [IPOMETEMN.

2015

https://www.studentlibrary.ru/ru/book/IS
BN9785990613461.html

Hpyros 10.C., Ponua A.A.
MOHHTOPHHT OpraHUYeCKHX 3arps3He-
HUH npupoaHo# cpensl. 500 meToaMK:
IpaKTHYeCKoe pyKkoBoacTBO. M: BU-
HOM.

2020

https://znanium.com/catalog/document?id
=358488

Hpyros FO.C., Ponun A.A. Dxonornyec-
KHMH aHamm3 1pu pasznuBax Hedtu u HIL.
M: BUHOM. JIabopaTopus 3HaHuiA.

2020

http://znanium.com/catalog.php?bookinfo
=544910

Jlyxos B.B., lllep6axos U.H. Ousnqe-
CKHE METObI HCCIICIOBAHMS B XUMUH:
YyebHoe nocobue. Pocros-na-/loHy:
FOxHbI# (eneparsHbii yHHBEPCHTET.

2016

https://znanium.com/catalog/document?id
=327152




6.2. [TepuoguYecKue H3IaHHA

Kypransr

«Ycnexu XuMHuH»

«XUMHUS ¥ XUMAYECKasT TEXHOIOTHS»
«buomenuuHCKas XUMHS»

6.3. UaTepHeT-pecypesl.

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

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

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

oW

http://www.sciencedirect.com

http://chemteqg.ru/lib/book

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

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

b

http://www.elsevier.com/

http://www.uspkhim.ru/

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JAUCHUTIIMHBI

JUis peanu3auuy JaHHOW THCIMIUTAHBI IMEIOTCS CTICIHATBHBIE IIOMELIEHHUS IS IIPOBEIECHUS
3aHSATHH JEKIIMOHHOTO THIA, 3aHATUH 1ab0paTOPHOTO THIIA, FPYNIIIOBBIX W HHAUBUIYAIBHBIX KOH-
CyJIbTAIlUH, TEKYIIEr0 KOHTPOJISA H IPOMEXYTOUHOH aTTeCTAllMH, 4 TAK)KE IIOMEIICHUS ISl CAMOCTOSI-
TenbHO paboTsl. JlJabopaTopHbie paboTh! mpoBoasTes B 1abopaTtopun Kadheapsl xumuu Bial'V.



Pabo4as nporpaMma JMCLMILUIMHBI COCTaBJICHA B COOTBETCTBHH ¢ TpeboBanusimu OI'OC BO o

HanpasiaeHuio noarotoBku 04.03.01 Xumus.

Pa6ouyro mporpamMmy cocmnmé,"—‘jiéﬁ 1.X.H. npodeccop Kabeaps! XMMHH

Cmuprosa H.H. =

Penensent

aﬁz&, K.X.H. BeJI.H.C. 1abopaTopuy Xumudeckoro anamusa ®I'BY «®DenepanbHeiif HeHTp
OXpaHsl 3no'p0135;1 XHMBOTHBIX» bonpmakos JI.C.

IIporpamma paccMOTpeHa i 000peHa Ha 3aceiaunu Kadeaphl XAMHH

Tpotoxon Ne 70 ot £ 4.24 204 rona

3aBenyromuii kadeapoit M/{w;;/ /Kyxtur B.A./

PaGouas nmporpamMma paccMoTpeHa U o;mﬁp’ga Ha 3ace[IaHnK y4e0HO-METOIHIECKO KOMUCCHH HaNpaB-
nerus  04.03.01 Xumus.

I[Iporokon Ne /2 ot A5.08 207/ rona _
ITpencenarens xkomuccuu /f(/,m«}'{«y /Kyxtuu B.A./
(®PUO, noauce)




JIMCT NEPEYTBEPKIAEHUS
PABOYEM ITIPOI'PAMMBbI TUCIUATLINHBI

Pabouas nporpamma ogoGpena Ha y4eOHbIH roxg

IIpotoxomn 3acenanus xadeaps No oT roga

3aseayromuii kadeapoi

PaGovas nporpamma onoGpena Ha y4eOHBIHi rof

IIporoxon 3acenanus Kadenpst No oT roga

3aBenyromuit kadeapoit

Pabouas nmporpamma ogobpena Ha y4eOHBIit rof

IIpotoxo:n 3acenanus xadeapsr No oT roga

3aBenyrommii kadeapoii




JIUCT PETUCTPALIMY UBSMEHEHUM

B pab04yI0 NporpaMMy JUCIHILIMHEL

OU3NYECKHUE METO/1bl UCCIIENOBAHUA
obpasoBaTenbHOM MporpaMMbl HanpasiieHus noaroroBk 04.03.01 Xumus

Howmep Brecens! u3MeHeHus B yacTw/pasaensl | McnonHu- OcHoBaHue
U3MEHEHHUS paboueii mporpaMmer TENb (HOMep | JaTa mpoOTOKOJIa
OHO 3acenanus Kadenpsr)
1
2
3asB. kadepoi / /

Ioonuce DHO




