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1. HEJIH OCBOEHHA AUCLHMIIVIMHBI

Hean ocBoenus aucnunaupbl: M3yyenne TeopeTnueckux 0CHOB METOOB MOJICKYISIPHOM CrieK-
TPOCKOTIHH.

3agaum: O3HAKOMIICHHE CTYJEHTOB C NPUHIUNHAIGHBIMA OCHOBAMM M IIPaKTHUECKHMH
BO3MOXHOCTSIMH METOJIOB MOJIEKYJIAPHOM CHEKTPOCKOMHH, C HMX AannapaTypHbIM OCHALICHHEM H
YCIIOBHSIMA  IIPOBEICHHs SKCHEPUMEHTa; (OPMUPOBAHHE HABBIKOB CPABHHTCIBHOH OLEHKH
BO3MOMKHOCICH pasHbIX MEIOJOB aHAIM3d, MX JOCIOMHCIB M HEUOCIATKOB /Uit O0OCHOBAHHOIO
BBIOOpA ONTUMATBHOIO METO/1a UCCIICAOBAHMS TOTO HIIH HHOI'O 00BEKTA.

2. MECTO JUCHHUIIJIHHBI B CTPYKTYPE OIIOII BO

Hucuummna «MonekynspHas crniekTpockonus» oTHocutes K gactn OITOIL, dopmupyemoit
YYaCTHUKaMH 00pa30BaTe/IbHbIX OTHOLICHHIA.

[IpepexBusnIbl AUCUMILINHBL: (PH3HKA, MaTeMaThKa (IIPUPOJA CKIPOMATHUTHOIO M3jlyde-
HUS, TUIBI B3aUMOJICACTBHA €ro ¢ MaTpuueH, TEXHHKA CIEKTPAIbHOTO 9KCHEPUMENTA, TIPHEMBI MaTe-
MaTHYECKOrO aHa/M3a), KBAaHTOBAs MEXaHHKa (OCHOBHBIE ONpeJeNieHus U (HyH aMEHTAIbHbIC MOHI-
THsl, KBAHTOBO-MEXaHMIECKas TEOPHS CTPOEHUS MOJIeKy ). V3nokeHHe MaTepuaia o CTPOEHHH MoJie-
KyJl HIpelroyaraeT Haauuue 0a30BBRIX 3HAHHN O COBPEMEHHBIX BBIYHCIHMTENLHBIX BO3MOIKHOCTSX
KBaHTOBOH XUMMHM. VHTCHCMBHOE BHEJPEHHME B OKCHEPUMEHT BBIYHCIMTENBHON TEXHHMKH Tpebyer
HaJIMYHs y CTY/IEHTOB HaBBIKOB pabOTHI KaK cO CTaHJAPTHBIMH IPOTPAMMHBIMK CUCTEMAMH, MIHPOKO
MCLOJIb3YEMbIMH B HACTOsALIEE BPeMs st 00paloiKu SKCIEPUMEHTAIIbHBIX JAHHbIX, 14K U BILAACHMS
COBPEMEHHBIM SI3bIKOM MareMarHieckol dhopManusanuu Tex (QU3NYECKHX 3a]ay, KOTOPbIE BO3HUKA-
IOT TIPU QHATTH3E CIIEKTPAIBHBIX JaHHBIX.

3. INIAHUPYEMBIE PE3YJIbBTATBI OBYYEHUS MO JUCLUITIIMHE

ILianupyembic pesylibiatbl 00yHEHMs 110 AMCUMILIMHE «MOICKYISIPHAs CHEKTPOCKOIIMNAY, COOTHE-
CeHHBIC C MIIaHUPYeMbIMH pesyibraraMi ocBoenust OIIOII (kommeTeHIUAMH U MHIAMKATOPAMH J0-
CTHKEHHS KOMIETEHIIHH)

M®opmupyembie [InanupyeMsle pe3yIbTaTsl OOyUYeHHs 110 AUcHMILIMEeE, B | HaumeHoBauue ome-

KOMIIECTCHIIHH COOTBCTCTBHH C HHIHKATOPOM JOCTHIKEHHS KOMIIETEH=- HOYHOI'O Cpcacrsa
(xox, conepixanue K

KOMIIETEHIIHH ) Wupukatop noctikenus | Pesynsrarst 00ydeHus mo

KOMIIETCHUIHH JUCIUILIHHE

[1K-4 ITK-4.1 3Haer craHmaptel, | 3HaeT:  TeOpeTHUYECKHUE KP
CIOCOOEH  MPOBO- | METOJAMKM M HHCTPYKIIMH, | OCHOBBI (hU3MYECKHX Me- | BOmpockl, TeCTORBIE
JUTh  XUMHUYECKHIl | onpesensionye  Mopsafaok | TOAOB HCCIIEAOBAHHS; BOTIPOCHI
aHalM3 pPacTBOPOB, | pa3paboTku U odopmicHus | Buageer: merojonorueii
MarepHalioB M 00- | OTYETHOH  JIOKYMEHTALMH | MPOBEJAECHHUS 3KCIEPTHBIX
pasLoB M3JENHH B | 10 pe3yibTaraM HCCIeNo- | UCCeI0BaHMIA,

COOTBETCTBHH C
TpeOOBaHHAMH TEX~-
HOJIOTHYECKOH J0-
KYMEHTALNH

BaHHI U pa3paboTok;
IIK-4.2. Ymeer BwiOMparh
METOJIbl, WHCTPYMEHTHI |
obopyzoBaHHe s IpoBe-
JIEHUS! XUMHYECKOTO aHa-
nm3a;

ITK-4.3. Bnaneer coBpemMeH-
HBIMH METOJaMH TpOBE/e-
HUS ~ JKCHEPUMEHTOB U
Habmonenud B obnacry

YMeer: ananu3upoBaTh
BO3MOXKHOCTH Pa3JIMYHBIX
METOJOB, HCXO/sl U3 CIie-
1UUKH TIOCTaBIEHHOM
HCCNIeIOBATENLCKON 3a/1a-
4H




npodeccHoHaIbHOM
TEeJILHOCTH

Hes

[1K-6

crocobeH Mmpou3Bo-
JIUATH JabopaTopHbie
HCCNeI0BaHus,
ananmspl  oToOpan-
HBEIX TIpo6 K 0Opa3s-
IIOB JUISl OUEHKH
9KOIOTHYECKOI0
COCTOSIHHA  00BEK-
TOB

[IK-6.1 3naer ocHOBEI (u-
3MKO-XMMHYECKHX METO0B
HCenenoBaHus  00BEKTOB
OKpY2KalolLeil cpeibr,
ITIK-6.2. ¥Ymeer mpousso-
AUTb  J1labopaTtopHbie  WMC-
CJIEJIOBaHMA, 3aMepbl, aHa-
JH3bl  OTOOpaHHBIX  TIPH-
POAHBIX 00pa3soB; paccyu-
TBIBATh [PEAEIBHO JIOMNY-
CTUMBIE KOHLEHTPAIHH
(TTJIK) Bpemueix BemecTtn
TEXHOIEHHOIO  XapakTepa;
paboTaTh Ha aHaNUTHYEC-
ckoM maboparopHom 06o0-
PYOOBaHH K,

[IK-6.3 Bnameer meromamy
NPOBEICHHS 3KOJIOTHYECKO-
ro MoH HTOpHHT‘a

3maer: BosmMoXxHOCTH (H-
3UYECKUX METOJIOB HCCIIe-
JIOBaHHA TIPH peIeHHH
PasiMYHBIX TIPUKIAAHBIX
3a/1a4;

Baanmeer: HaBwIKaMu [10-
JIYYEHHSI  HEOOXOJUMBIX
JAHHBIX B pamMKax MOHH-
TOPUHTOBBIX  MCCJIE0BA-
HUH;

Ymeer: npumeHsth pe-
IYIBTATEI MOHHTOPHUHIO-
BBIX HCCICAOBAHHH 1A
OLIEHKH 3KOJIOTHYECKOI0
COCTOSIHHS O0OBEKTOB

Bomnpocet, TecToBbie

BOIIpOCHI

4. OBBEM M CTPYKTYPA JUCLHUTIJIMHBI

O61as TpyI0eMKOCTh JUCIUIUTHEEL COCTABIAET 7  3aveTHEIX equumi, 252 uaca.
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i Beenenue. 5 1 4 8
2. MHKpPOBOJHOBAS CHIEKTPOCKOTIH. 5 23| 4 8
3. Wudpakpacras coexTpockonust. 5 351 8 | 20 2 24 PeitTunr-
KOHTpoJib No 1
4. CrexTpockonuss KOMOHHALHOHHOTO | 5 6-7 | 4 8
paccestHusL.
5. CriexTpockonus B BHIUMOW M yib- | 5 7- 116 | 8 14 16 Peiitinr-




TpaguoneToBoi  obmactax. Poro- 12 KOHTPOIIb Ne 2
JIEKTPOHHAS CIEKTPOCKOIIHSI.

6. MeToap! pamuOCHEeKTPOCKOIMH Mar- 5 13- | 14 | 8 24
HHTHOI'O pe30HaHCca. 17

7 Crexrpockonus siiepHOTO KBampy- | S 17- | 4 8 Pelitunr-
MOJIBHOI'O pe3oHaHca. 18 KOHTpOJbL Ne 3
Hanwuwue B juctiummne KIT/KP +

HToro mo aucuMmeEe, yac. 232 54 (36 |18 108 Dk3ameH, 36

Conepaanne JIeKIHOHHBIX 3AHATHI 110 IHCIHIIHHE
Pa3zngen 1. Beenenue.
Tema 1: OOmas xapakTepucTHKa (PHU3HUECKIX METOIOB UCCITEIOBAHHKS.
Conepixanue Tembr:
Crekrpockonuyeckue, IHPPpaKIHOHHbIE, HTEKTPHYECKHC U MATHUTHBIE METOIEL Hsnyuenue u npo-
HCXOX/IEHUE CIIeKTPoB. Dypbe-crieKTpockonus. Brinyikiennoe usnydenue. Jlasepsr.
Tema 2: CummMeTpHs MOJIEKYIT U OCHOBBI TEOPHH IPYIIIL.
Coneprkanue TeMbl:
DieMenTHI U oneparuu cuMmeTpri. Toueunsie rpynmsl cumMerpun. OGIHE MONOKEHHS TEOPHH
rpymm.
Pasaen 2. MukpoBo:ionas CieKTpOCKONnusl.
Tema 1: Bpautenue u BpaiatebHast SHEPTHSI JIBYXaTOMHBIX MOIEKYJI.
Cozgepxanue Tembl:
Kiaccnueckast Mozens. KsantoBo-Mexannyeckas MOJeNIb JKECTKOTO poTatopa. MB-CIeKTp xk&cTKOro
poraropa. 3aceNCHHOCTh YPOBHEH M HHTEHCHBHOCTD JiHHHM. ONpe/ieeHHe MeXBIICPHOTO PACCTOsI-
Hus. M3otonnyeckuit sdpexr.
Tema 2: Bpaienne MHOrOaTOMHBIX MOJIEKYIL.
CoacpKatue 1CMbi:
Ofmmiee BRIpaXKCHHUE BPAIIATETLHON IHEPruH. DHEPreTHYECKHE TEPMbI U CIIEKTPhI BOIUKOB PA3HOIO
THUTIA.
Tema 3: [Ipumenenne rpamaTenbHOM CHEKTPOCKONUH.
Conepkanue TeMbl:
Onpezenenue reomerputeckoro crpoenus Monekyn. Sddexr [ltapka u ero npuMeHeHHE s ornpe-
ACIEHHs! IMNOJILHBIX MOJIEKY 1. TeXHuKa 1 METOMKH SKCIIEPUMEHTA.
Pasjea 3. MH]pakpacHas CleK1pockonusi.
Tema 1: Teopernyeckue ocHoBEI MeTofa. IK-CTIEKTPbI HOIIIOMIEHHS IBYXaTOMHBIX MOJIEKYIL.
Conepixanue TeMbl:
Ipasuna ot6opa. Konebareibhbie mepexo/ibl [Uisi FapMOHHYECKOTO OCLAJLISTOPA H PEaNbHBIX MOJIC-
kyi1. Konebarensno-spamarensuerit MK-cniekTp aAByxaromMHbix Monekyi. R-, Q-, P- Bersb.
Tema 2: Konebanus MHOTOaTOMHBIX MOJIEKYIL.
Conepxanue Temsi:
Kouebareibhbiii MIK-cliekip MHoroaromubix Mosiekyl. KosieGareibHo-Bpatuaieibras cipykrypa HMK-
CreKTPOB. JIMHEHHBIC MOIEKY BT M CUMMETPHYHBIE BOYKH: NAPAILICTLHbIH i NEPNEHTUKY IS PH bk
KkonebarenbHble nepexopl. KouTyps! BpamarebHoii CTpyKTyphl KoefaTenbHO-BPaIaTEeNbHBIX 10~
soc B MK-criekrpax. OyHnavMenTatbHbie, 00€pTOHHBIE, COCTABHBIE YaCTOTHI M «(TOPSYHE) TI0JIOCHL.
Tewma 3: Texnuka sxcnepumenta. [Ipumenenus merosa.
Conepixanue TeMb:
Iozroroska 06pasuos. OcodeHHOCTH HCCEIOBAHHS Ta3000PA3HBIX, KUIKMX H TREP/BIX 06PA3LOB.
lpeumyliecsa 1 HeJOCIaTK) PasIHYHbIX CLOCOO0B HPOOOLIOAOTOBKH. BO3MOKHOCTH HCLIO/b30B-
Hust MK-criekTpos uist ueHTuQUKanum coenuaennii, [ pynnossie 4acToTel. BRyTpeHHne (axropsl 1
BHEIHHE (PaKTOPEI, OKA3BIBAIOLIME BIMAHUE HA MPYINOBBIC YacTOTEL. OCOBEHHOCTH UCITONB30BAHHS
KOppPeIsIHOHHBIX TaOIHIl.
Paszpen 4. CriekTpocKkonust KOMOHHAMOHHOTO PACCESHHUSL.




Tema 1: Teopernyeckue OCHOBbI METO/id M TEXHHKA SKCIICPUMEHTA.

ConepikaHue TeMbI:

Kiaccnyeckast 1 kBaHTOBOMEXaHHYECKAs MOJIENb KOMOUHALIMOHHOTO paccesnus. [lonspusarys B
cnekrpax KP. Pesonancueie cniextpsl KP. Texnuka skcneprMenTa.

Paspen 5. Crnexrpockonus B BUIHMO# U yisTpaduoneToBoii 06acTsx.

Tema 1: DeKTpOHHBIE COCTOSIHHS ¥ JEKTPOHHBIE CIIEKTPBI MOJICKYL.

Cojepikanue TeMbl:

OHEPrust MOJICKYJibl B 3aJAHHOM JCKTPOHHOM COCTOsHUM. BojiHosast pyHkuus. Cretieb BBIPOIKAL-
HHSI COCTOSHUSA. MyIIbTHIIETHOCTE cocTosgHus. CpeiHee BPeMsl JKU3HU HIEKTPOHHOTO COCTOSHMSL.
OpOGuTanbHeIi ¥ CIMHOBBIH MOMEHT KOJIMYECTBA JIBHIKEHUS YIEKTPOHOB.

Monexysipabic n aToMHBIC OpOUTATH. DIIEKTPOHHBIE nepexosl. Kiaccuueckoe npecraBnenue.
XpomoQopsl B ayKCoXpoMbL. KBAHTOBOMEXAHHYECKOE IIPEICTABICHHE: G — G, N — G, N — T
JIEKTPOHHEIC Tiepexosl. CMeLeH e 0J10C OTIONIEHHS B CTIEKTpax: 6aTaXxpoMHbIH U THIICOXPOM-
HBIH C/[BHT, THIIOXPOMHBII U THIEPXPOMHEIH 3¢ dekTsr. Kosebarensnas cTpyKkTypa HIeKTPOHHBIX
CUEKIPOB. DJICKTPOHHbIE Hepex0/ibl. BuOponHbie nepexoubl. 1lepexoipi ¢ HepeHocom sapsida. Bepo-
ATHOCTE TepexooB. Kosdduuuent Diinmreiina nis cCaMOIPOM3BOIBHOTO M BHIHYKIEHHOTO HCITYC-
Kauus ¥ nornouenus. Koadpuupenr sxctunnum.

Tema 2: Bo36yxaeHHbIe COCTOSIHHS M CIIEKTPBI TIOMHHECIIEHIHH.

Conepsxanue TeMbi:

Criextpsr payopecuennuu 1 pochopecueHuny. BuIXo/| TIOMHHECTICHITHA.

Tema 3: Texuuka u npumeHeHus Y O-CreKTPOCKONUH.

Coacpaanue Tembi:

Meroauku npoBenenus sxkcnepuMenta. [ Ilpumenenus Merosa.

Tema 4: ®oToanexkTporHas cuekrpockomnus. Metoast ®IC, PAC, O3C.

Coaepixanne TeMsl:

Teopernueckue 0cHOBEI METO10B. Pu3HUECKas MOJIETH IMHCCHH 3NEKTPOHOB. ITapameTphl oTosex-
TPOHHBIX creKTpoB. TexHuka sxcrnepuMenTa, [TpumeHeHNs METO0B.

Paspen 6. MeTo/1b1 painocIeKTPOCKOIIMH MATHUTHOTO PE30HAHCA.

Tema 1. Cuexrpockonus AMP.

Conepikanue TeMbl:

Com sitpa. MarnuTHBIH MOMEHT s21pa. SInepHbili MarHeToH. [MpOMArHUTHOE OTHOIICHHE H SAEPHBI
daxrop. Yenosue SIMP st 1ByXypoBHEBO# ciucTeMbl. XuMHUUeCKuit casur curuanos SIMP. Croun-
CIIMHOBOE B3auMO/ielicTBHE, ['OMOsIepHEIC U reTepPOsIepHbIE CIIMHOBLIE CHCTEMbI. X AMHYECKH DKBH-
BAJICHTHbIC ¥ HEOKBUBAJICHTHBIE sApa. MynsTuinernocts curnanos IMP, Koucranra cnun-
CIIHHOBOTI'O B3aHUMOJCHCTBHA. PenakcariioHnblie sBIeHus. BpeMena ciMB-ClIMHOBOM M CIIAH-
PELIEIOYHON PellakCalidt.,

Tema 2: Cnexrpockonus DIIP.

Copuepixanue TeMbl:

Teoperuueckue ocHoBBI 1 yernosus DIIP. TTapameTpst u cTpykTypa criextpos IIP. ®akrop Jlame.
Koncranta CTB. ToHKkas # CBEpPXTOHKAsA CTPYKTYpa CIIEKTPOB.

Tema 3: MHoOMXKeCTBEHHbINH MATHUTHBINA PE30HAHC ¥ TONSPH3AIMS CITHHOB.

ConepikaHue TeMbl:

ABoiinoi AMP. Me1o/bl PU3sHYECKOH 1 XHMHYCCKOM OISPH3ALMM SIEP U HJICKTPOHOB.

Tewma 4: Texuuka SKCIIEpAMCHTA, METOAMKH paGoTh ¢ 06pa3aMu, MPUMEHEHHS METOJIOB.
ConepxaHue TeMBI:

Meroauky npoBeneHus KcnepuMenTa. [[puMeHeH s METOIOB.

Paspesn 7. CekTpocKkonus saepHoro KBajpynoasHOro pe3oHanca.

Tema 1: Teopernyeckue ocroBbl MeTos1a. Criextpsl IKP,

Cojepikanue TemMbI:

KBagpynoibbic aapa. DIeK1pOCTalHIeckoe B3aHMO/IeHCTBIE KBALPYILOILHOIO SAPA ¢ HICKTPHYC-
cKHM noJieM. KBajipynosibHble ypoBHY SHEPTHH M epexoxsl. VIHTepnperanus rpaMenTa HeoTHOPOI-
HOrO 3MekTpruyeckoro nois Ha sape. Cnexrpsr AKP u ux npunoxenus. Texuuka sKkcrepuMenTa u Me-
TOAUYECKHE OCOOESHHOCTH.

Tema 2: Texnuka sxcriepuMeHTa, METOHKH paGoThl ¢ 00pasuaMu, IPUMEHEHHST METO/1a.



Copepiaanue remb:
Meromuku nposenenuns sxkcnepumenTa. Ilpamenenus merosa.

Copepskanme MpaKTHYECKUX 3AHATHI 10 JIHCIUILIHHE

Paznen 3. Undpakxpacuas ciekrpockonusi.

Tema 3: Texnuka skcuepumenta. [puvenenns Metoa.

Ipaktayeckue 3ansTust Ne 1-10 «nenTuduKanus opraHHuecKux CoeqMHeHuii. HK-cnexTpsl ocHOB-
HBIX KJIACCOB OPTaHUYCCKUX COEIHHEHHIT.

Pazpxen §. Cnekrpockonus B BUANMOIL 1 yiabTpadHo/IeTOBOM 06nacTsX.

Tewma 3: Texnuxa u npumeHenus: Y ®-crnekTpocKonuH.

Ipaxtiyeckue sanstust No 11-14 «MgenruduKaLus OpraHiueckux CoeHHEHHI. DNEKTPOHHbIE CIIEK-
TPBI OCHOBHBIX KJI4CCOB OPIaHHYECKUX COEAMHEHHIY.

Paszaen 6. Me1oibl paiMOCICKIPOCKOIIMH MATHUTHOIO PE30HAHCA.

Tema 4: TexHuka sKcriepumMenTa, METOIUKH PaboThl ¢ 0Opa3aMy, TTPHMEHCHHS METO/IOB.
[IpaxTuaeckue 3anatus Ne 15-18 «MaeHTH(DUKAIIST OPraHHYECKHX COEIUHEHHIA. Crextpsr SIMP».

Conepxanne J1abopaTopHBIX 3aHATHIE 10 AHCHHILIHHE

Pazgen 3. MudpakpacHas criekTpocKkomus

Tema 3: Texnuka sxcnepumeria. Llpumenenus Metoa.

JlaGoparopuas padota Ne 1 «neHTH(HKAIMS OPTaHHYIECKHX COSAMHEHUN ¢ UCIIONB30BAHAEM METO-
JIOB MOJIEKYJISIPHOH CIEKTPOCKOTTHIY,

Pazpen 5. CnexTpockonus B BUAMMOM U yiIbTpadHOTETOBOM 061acTsX.

Tema 3: Texuuka Y ®@-CrieKTpOCKOTIHH.

Jlaboparopnas paGora Ne 2 «CTpyKTypHBIE HCCIIEIOBAHHS C IPHMEHEHHEM METOJIOB MOTIEKYIAPHOI
CHEKTPOCKOTIHI.

Jlaboparopuas pabota No 3 «Ko/JMYECTBEHHbINA aHAINS C UCLOAL30BAHMEM CLIEKIPOCKOLUH B Y- 1
BHJIUMOM oOnacTu»

JlaGoparopras pabota Ne 4 «Mnentudukanus HeopraHuueckux coeuHenuii Meroaom AACY

5. OUEHOYHBIE CPEACTBA JUISI TEKYUIETO KOHTPOJISI YCITEBAEMO-
CTH, IPOMEXXYTOYHOM ATTECTALAM IO UTOI'AM OCBOEHUSA JTUC-
HHUIVIMHDBL MU YYEBHO-METOANYECKOE OBECHEYEHUE CAMOCTOS-

TEJBHOM PABOTBHI CTY/JIEHTOB

5.1. Texymmii KOHTPOJIb yCIIEBAEMOCTH
Pefirunr-xonrponan Nel:

L. Kuaccuukaius QusHyecKux METOA0B UeCiicaoBanus. CHEKTPOCKOIMYECKHE METO bl
Kaccnueckuii v KBaHTOBOMEXaHMYECKHH IIOAX0/IbI K OOBICHEHHIO CIIEKTPOB. Knaccuduxa-
[145l CTIEKTPOB B 32BHCHMOCTH OT YCJIOBHH 10Jy4eHH s, IPUPObI 00BEKTA, TUIIA Er0 YHEPreTH-
YCCKHX MEPEXOMI0B M pa3peinaloniei CriocOGHOCTH CIEKTPaILHOTO Ipubopa.

2. Knaccrbuxarms Gpusnuecknx MeTogos uccienoBatus. CeKTPOCKONMYECKHE METObL.
[IpunrmmuaneHad cXeMa u Kiaccu(puKaius CrieKTpagbHbIX npuOopoB. @yphe — CreKTPOCKo-
s,

3. Kuaccuuxanus puanyecKux METOIOB HCCIEI0BAHUS. JIM(PaKIHOHHBIE METOIBL.

4, Knaccuduxaiust GU3HIECKHX METOHLOB HCCIIECOBAHUSI. XapakTepUCTHKA HCTOYHUKOR
usstydenns. Jlaseprsr. XapakTepuctHuecKoe BpeMs METOa



5. Kaaccuukaius (usnueckux MeToA0B uecieaosanns. CrekTpoCKonHYEckue METObI.
MB-cnexrpockornns. Bpamenue u Bpaiarenbaas SHeprust JByXaToMHBIX MoJIeKy.I. Knaccu-
HECKast MOZICIIb «OKECTKOTO poTatopay. Bpamarensnas sneprus, yriaosas CKOpOCThb BPAILEHHSI,
4acTOTa BPaLICHHUs, MOMEHT HHEPLIHUH.

6.  Knaccudpuxanus Gpusnyecknx MeTonoB HecienoBanus. CleKTPOCKOMHYECKHE METOIbI.
MB-cnexrpockonus. Bpaienue u BpauareibHas SHEPrHs ABYXaTOMHBIX Mojieky.1. Ksanto-
BOMEXaHHYECKas MOJEIIb (KECTKOr0 poTaropay. Bpamarenbrbiii TepM, BpalareabHas ocTo-
srdas. 1pasuio 0100pa KBaH10BbIX YMCEIL, PA3PEIICHHbIC LEPEXO/bL B CLEKTPAX LO1JIOLIE-
HUS.

7. Knaccuuxanus Gpu3nueckux METOIOB HccienoBanus. CrekTpoCKOMUYeCcKHe METOIbL.
MB-cnexrpockonus. Bpamenue u BpaimareibHas SHeprHs ABYXaTOMHBIX MOJIEKYJL. KBanTo-
BOMEXaHHYECKasA MOJEIIb KECTKOro poTaTopay. MHTEHCHBHOCTD JIMHMIA BpalllaTeIbHOTO
CHeKTpa.

8. Ouenure mexaromMHOe paccrosuue B mornexyne HCI , ecnu sKcnepuMenTaIbHO
HalACHHOC PACCIOAHNC MCHCLY ABYMS JIMHUMAMH BPALLATCIIbHOLO CLEKTPA 1O JIOECHH S CO-
craBmsier = 20,8 cm™.

9. Knaccuduxauus Gusznyeckux MeTos0B HeenenoBanus. CeKTpockoNHYeCKHE METOIBL.
MB-criexrpockonus. Bpaienue u BpammaTenbHas SHSPrus AByXaTOMHBIX MOJEKyIT. KBaHTO-
BOMEXaHHUYECKas MOJEIb (KECTKOro potaropay. Maoronosameinenue.

[Toyemy st onpeieieHUs TEOMETPHYCCKHX TIAPAMETPOB MOJIEKYJT (KPOME JIBYXATOMHBIX ) 110
BpallaTeNbHBIM CIIEKTPaM HEOOXO0UMO HCCIIe/10BaTh ee u3otonomepsi? Kakyio nononsu-
TeilbHYIO HHPOPMALIMIO MOKET JaTh UCCIICAOBAHUE BPALATENbHbIX CICKIPOB H30TON03AME-
LIEHHBIX ABYXaTOMHBIX MOIEKY?

10.  Knaccugpukanus pusHuecknx MeToZI0B HeclenoBanus. CeKTPOCKOIMYECKIE METO/IBL.
MB-cnexrpockonusi. Bpauienue u BpamarensHas SHeprust MHOroaToMHbIX Moniexyn. JInnei-
Hble MOJIEKYIbI, CHEPHUCCKHUI BOTIOK, CAMMETPHYHEIA BOIYOK, ACHMMETPHYHbIH BOTYOK.
Ipasuna orbopa, BOIHOBBIE YUCIIA, PA3PEIIEHHBIE TIEPEX OB

11.  Knaccudukanus Gu3HIecKuX METONOB HecaenoBanus. CeKTPOCKOHYECKIE METOIBL.
MB-cuekrpockorust. ONPCe/iCHUE AUN0jbHbIX MOMEHTOB MOJEKYJibL 110 MB-ClicKTpam.

12, Knaccupukanus Gu3HIeCKHX METONIOB Hecenosanus. CeKTPOCKOIMYECKIEe METOIBL.
UK-cniekrpockonus. MK-crekTpsl mornomenns aByxatoMubix MoJiekyit. [Tpasuna ot6opa.
KosebarebHbIe Mepexo/ibl /1isl TApMOHMUYECKOT0 OCHHILISTOPA i PEaIbHBIX MOJIEKYIL.

13, Knaccudukanus ¢pusuaecknx MeTonoB HecnenoBanus. CneKTpOCKONHYeCKIe METOIbL.
MK-cniextpockonus. Konebarensno-spamarensubii UK-criekTp 1ByxatoMHBIX MONeKy. R-,
Q-, P- BeTBE.

14, Kiaccudurauus GU3HIECKHX METOAOB HeciedoBatnst. CHEKIPOCKOIMHYECKIE METOIbL.
HUK-cniextpockonust. Konebarensrsiii MK-criektp MHOroaToMHBIX MOJIEKYI1. DyHIaMEHTANIb-
HBIE, 0DEPTOHHBIE, COCTABHbBIE HIIH KOMOUHUPOBAHHBIC YACTOTHI H KTOPSYHE MOJIOCHL.

15. Hcnons3oBanue CNEKTPOCKOIMHYECKHX METOI0B IIPH IIPOBEIEHHH (yHIaMCHTATBHBIX
UCCIEIOBAHUN M PELICHMH NMPAKTUUECKUX 3a/(ay.

16.  Kiaccupukanus pusnueckux MeTonoB uccnenoBanus. CrieKTpOCKOMMYECKHe MeTOIEL.
VK-cnexrpockonust. Konebarenprpiiit MK-criekTp MHOr0aToMHBIX Moseky1. Hopmanbabie u
BbIPOMKICHHbIC KOJicOaHus. AKIMBHOCTb KoJebanuii B MK-cuekipax. DieMeH bl CHUMMETPHHK
MOJIEKYJI.

17.  Knaccupuxaums pH3HUECKHX METOJOB HcclenoBanus. CeKTPOCKONMYECKHE METOIHL.
HK-criekrpockonus. Konebarensubiit MK-criektp MHOroaToMHBIX MOseKyIl. THIIBI cHMMeT-
pHK KOJieOaHuii.

18.  Knaccudpukanusa pusnyeckux MeTonoB Hecrenosanus. CrekTpoCKOMHYECKHE METOIbL.
WK-criekrpockonus. Konebarensno-ppawmarensHas crpykrypa MK-cniekrpos. JIuneiinsie Mo-
JICKYJIbl K CHMMEIPUYHBIE BOJYKH: NAPALICIbHbIA U HCPUCHAMKYISIPHBIA KOJeOaICIbHbIE 11e-
pexonpl. KoHTyphl BpalaTeabHoi CTpyKTyphl KonebaTensHo-BpatareisHbix nojoc B UK-
CHEeKTpax IMHeHHBIX MOJIEKYJL.



19.  Cuexrpockounyeckie me1ojipi. MK-ciiekipockouus. Konebarenbupid MK-cuekip
JABYXaTOMHBIX U MHOIOATOMHBIX MOJIEKyYJ. DyHIaMeHTaNbHEIE, 00epTOHHbIE, COCTABHBIC Ya-
CTOTBI M «TOPSIYME) TIOJIOCHL.

20. Cnexrpockonuyeckue MeTosbl. MK-criektpockonus. Bpawarensnas crpykrypa K-
CIIEKTPOB JIBYXaTOMHBIX U MHOI'OaTOMHEIX MOJIeKyil. R-, Q-, P- BeTBb.

21.  Cnexrtpockonnueckue meronsl. UK-cnexrpockonus. Konebarensuniit UK-crextp MuO-
roaTOMHbIX MOJIEKYJI. DJIEMEHTBI CHMMETPUH MOJIEKYT. AKTUBHOCTD KojieOaunii B UK-
cHeKTpax.

22.  Cnexrpockonuyeckue metojibl. MK-criexrpockorus. Konebarensusiii UK-criexrp Muo-
roaTtoOMHbIX MOJIEKY/I. Tunbl cammerpun konebanmit. Toueunsie rpynnst. Mix knaccudukanms.

23. Cnexrpockomuyeckue MeTosl. MK-cniekrpockons. BimkHss, cpeansas 1 fanbHss
HK-obnacte. Texnuka skcnepumenTa. Kinaccnduxanus cnekrpoMetpos. OCHOBHBIE TIPEMMY-
HiecTBa MHTEP(PEPEeHIHOHHBIX DYpPbe-CIIEKTPOMETPOB.

24. Cnexrpockonuyeckue Metoasl. MK-cnexrpockonus. Texuuika sxcrepumenta. Iozro-
10BKa 00pasios. OCOOCHHOCTH HCCIICA0BaNNs 1a3000PasHbIX, KHAKHX U 1BCPAbIX 00pa3Los.
[IpenmyiecTBa M HELOCTATKH PA3JIMYHBIX CIIOCOOOB MPOBONIOATOTOBKH.

25. Cuexrpockonuueckue MeToanl. UK-cniekTpockonus. Bo3sMoKHOCTH HCIIONIb30BaAHMS
HK-cnektpos juid uaeHTHGUKAIMH COSAMHEHUI. ['pynmoBele yacToThl.

26. Cnexrpockonuueckue meroasl. MK-cnexrpockonus. Buyrpennue gpakTopsl, okassipa-
IOIIHE BIMAHHME HA I'PYNIIOBbIE YaCTOThL: H3MEHEHUS MACC, TEOMETPHS, KOlcOaTelIbHOE B3aH-
MOJIEHCTRHE.

27.  Coekrpockonuueckue Merobl. FIK-crekrpockonus. BHyTperHue QakTopbl, OKasbiBa-
IOIIHE BIMSHHE HA IPYTINOBBIE YaCTOTHI: MOPANOK CBS3H, MEKTPOHHbIE 3 dexTs, acconua-
TIHS.

28. Cnexrpockonuueckue Meto sl IK-cnextpockorus. Buemnne GpakTophl, 0Ka3biBao-
IKE BIIHAHKUE HA TPYIINOBBIC YaCTOTHI: arpEraTHOE COCTOSIHHE, PACTBOPUTEINb, KOHIIEHTPALIH,
TeMIIepaTypa.

29. Crnextpockonuueckue Metoabl. MK-ciexTpockorus. Bo3amMokHOCTH HCNOIBE30BaHHS
HK-CrekTpoCcKonuu A7 UACHTU(UKALMK HEM3BECTHBIX BELLECTR.

30. Crnekrpockonuueckue Metobl. MK-cnekrpockonus. Bo3sMOKHOCTH HCIIONL30BAHUSA
UK-criekTpOCKOTHH 1S CTPYKTYPHOTO aHanu3a. OCo0EeHHOCTH HCIOJIb30BaAHMS KOPPETIAIHU-
OHHBIX TaOJIHILL.

31. Cnekrpockonuyeckne meroanl. UK-cnekrpockomnus. CrienuaibHbIe 3a1a494 ¥ METO/IbI
KOJIUYECTBEHHOI'O aHAJIH3A.

1pumepor mecmosolx 3udanui:

1. MK-cniexTp rexcena-1 i rekcaHa mokasslBaeT MHUPOKYIO 1mosocy npu 3400 u nuku npu 1640 n
1080 cm™! (math o60cHOBaHHE IPABHIILHOMY OTBETY).

2.
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MK-cnekrp npuuagiexut coegunenuio, popmysa koroporo CsHeO, cro crpykrypuas ¢op-
(mate 060CHOBAHUE IPUHATOMY PEIICHHIO).
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3. MK-criekTp NpUHAUIEKAT YHCTO apOMaTHISCKOMY KETOHY, €ro CTpyKTypHas hopMya .. ..

(narb odocHOBaHuUE).
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4. UK-cniexTp npunajunexut coeimaenuio popmynoit CH>0s. ero crpykrvpras hopmyna ...

(maTe 000CHOBAHHME PUHSITOMY PECIICHHIO).
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5. Banentusix konebanuii casazu C-H B 061acTy ... cM | mpHCYTCTBYeT B CHIEKTpax rekcana u Me-
THIIMKIOIEKCaHa, HO OTCYTCTBYET B CIIEKTPE LIUKIIOreKcana (Jark 00bsACHEHHE).
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HK-Ccnextp MeTHILMKIOrEKCaHa

PeliTunr-konTposas Ne2:

1. Cnextpockonmyeckune Metoisl. KP-cnekrpockonus. Knaccudeckas mMogens koMGHHa-
IIHOHHOTO pacCesHusl.

2. Cnexrpockonuueckue Metonsl. KP-criektpockonus. KBantoBoMexanmueckas MOACIb
KOMOMHAIMOHHOTO paccessHusl. BO3MOIKHOCTH OIpe/ieieHrs CHMMETPHH MOJIEKYIIbI HA OCHOBE
nanueix UK- u KP- ciekrpockonum.

3. Cnexrpockonuyeckue meronsl. KP-ciiexrpockonus. INonspusanus B crekrpax KP.
[ossIpr30BaHHbIE TMHUM B CIIEKTPE NOTIoMmeHus. CTENeHb ACTONSIPH3ALIH, €€ B3aUMOCBS3h ¢
CHMMETpUEH MOJIEKYJIBI.

4. Cmexrpockonmyeckne Meroabl. KP-criektpockonus. PesoHaHcHOE KOMOHHAIIMOHHOE
paccesHue.

5. CHeKTPOCKONHYECKHUE METOMIBI. BO3MOXXHOCTE IIPOBEIEHUS CTPYKTYPHOIO aHAJIM3a HA
ocHoBe Jannbx K- cnekrpockonuu u cnekrpockonnu KP.

6.  ChekTpocKomH4YecKHe MeTobl. MaeHTH(puKanus coequuennii Ha ocHoBe JaHHBIX K-
CIICKTPOCKONHMH U criekTpockonuu KP.

7. Cnexrpockonuyeckue merosl. Criekrpockorms KP u UK-cnekrpockonus. Obmee w
paznuyms.

8. DJIeKTpOHHbIE CHEKTPBI MONIEKYIL. DJICKTPOHHOE COCTOSHHE MOJICKYIT. DHEPIHs MOJle-
KYJIbI B 38TAHHOM 3JICKTPOHHOM COCTOSIHKH. BonnoBas dyuxums. Crenens BLIPOIKIEHUS CO-
crosHus. MylbTHIIIETHOCTH cocTosHuA. CpeiHee BpeMsl KU3HU 3IEKTPOHHOTO COCTOSIHHS.

9. DueKkTpoHHBIE CHIEKTPhI MOJIEKYJI. DIIEKTPOHHOE COCTOSHIE MOJICKYI. OpOuransHeli 1
CMHHOBBIH MOMECHT KOJHYECTBA JIBUIKEHUS DIIEKTPOHOB.

10. DmexTpoHHKIE CTIEKTPR MOTEKYIT. DIEKTPOHHOE COCTOsTHIE MOTeKkyIT. BonHosas
(ynxums. MonekyapHsie u aroMHbIe OpOHTAIN. BONHOBAsA QYHKIHMA H OLEPALAN CHMMET-
pun.



11, DiiekipoHHbie CHEKTPbI MOJICKYIL. JICKTPOHHbIC iepexoibl. Kiaccuueckoe HpeACTaB-
senue. XpoModoph H ayKCOXPOMBL

14, DnexrpoHHBIE CTIEKTPBI MOJIEKYJI. DIIeKTPOHHBIE TIepexosl. KBantoBoMexanmyeckoe
TNPEJICTABNEHHE. G — G, N — G, N — T 3MCKTPOHHBIE nepexo/ibl. CMeImenue mosjoc mno-
TJIOLICHUS B CMIEKTPaX: OAaTaXPOMHBILH W IMIICOXPOMHBIIH CIBHT, THIIOXPOMHbIH H FHICPXPOM-
HBIH 5P PeKTsL.

15.  Dnexrponnbie cnextpsl Monexyn. Konebarensnas CTPYKTYPa 2JIEKTPOHHBIX CIIEKTPOB.
DUEKIPOHHbIE LEPeXoubl. BUOPOHHbIE LIEPEX0/bL. Hepexoupl ¢ HEPEHOCOM 3apsiia.

16.  SnexrponHble CrIeKTPEI MONEKYIL. DICKTPOHHbIE Nepexos. BepostaocTs MEPEXOIOB.

Koo puument Jinmreiina 11t caMonpou3BoILHONO U BEIHYKIEHHOTO HCITYCKAHUS H IO~

riomenns. KoaduumeHT sKCTHHIMN.

7. DnexTpoHHBIE CTIEKTPBI MONTEKYI. DIIeKTPOHHEIE Nepexosl. IlpaBma orbopa.

18.  Snexrpounnsie cnekTps MoJeKyI1. CriekTphl (uryopecuenuus i pochopecneniuy. Boi-
XOJ TFOMHHECLICHIHH.

19, DACKTPOHHBIC CIEKTPbI MOJICKYIL BOSMOKHOCTH HCIOIB30BAHKS METOAOB HECKTPOH-

HOH CTIEKTPOCKOIHHA /UISl HCHTH(DHKAIMA COCTHHCHHIA 1 OTPE/IENeHns X CTPYKTyphL. Ko-

JIAYCCTBCHHBIN aHanu3 B Y O-CeKTPOCKOIIHH.

Ipumepor mecmogoix 3adanuii:

1.TTo Mepe yBenu4eHus uMcIa CONPSDKCHHBIX JIBOWHBIX CBA3eil MOTIOLICHHE BCe GoNee CBUTraeT-
sl B CTOPOHY JUIMHHBIX BosH. Coesunenus A, B, B umeror popmyiy CsHg u nipu rumpuposannu
OHH [PCBPALLAIOTCS B H-lIeHTaH. B uX Y O-CleKIpax UMK ICs CIeAyIUe MakeuMymbl: A — 176
M, b 211 um, B - 217 um.

Beposatnas ¢popmyna coepunenus B .. .2

Bapuanrs 0TBETOB:

1. IlenTan.

2. 2-metunOyranuen-1,3.

3. Ilenren-1. 4,

lienren-2.

2. Tonoca nepenoca 3apsaa st H30MEPOB 0, M, N-[AMMETHIAMHHOOCH3AbACIMA HAXOIUTCS B
o6umactu 327, 262, 262 uM. Me3so-Gopma [uist H30Mepa ¢ ToJI0Coi epeHoca 3apsiia B 327 HM BMe-
€T BHJ ...

3. B cnektpe MeTHIIaMKHA TIOTOCAM TTOTIOIeH s paBHBIM 173 uM 1 213 HM COOTBETCTBYIOT II€-
pexomsl ...

4. ... ab ekt 06ycnoBnuBaeT cMENeHHe N0JI0Chl N — ¢* TpUdTHIAMUHA GaToxpoMHO (217 HM)
11O CPpABHCHHIO ¢ METHIIAMHHOM.

5. Hanbonee xapakTepHBIM HOIIOLMEHHEM /1715l GEH30M1a ABISICTCS 110JI0CA B 00JACTH ... HM C APKO
BBIPAXKCHHOM KoJIebaTeNnbHON CTPYKTYPOii.

6. Kiraccuukanus nomnoc norsoleH s B MOJIEKYJIe alleToHa ...

TTTT

osilon

Loganthm

PeliTHAr-KOBTPOJIbL Ne 3:



1. Papuocnexipockonnueckne Metosl. AMP. Ciiun sapa. MarHUTHBIH MOMEHT siipa.
Snepuerii MarseToH. ['mpoMarsuTHOE OTHOLIEHKE U siaepHBIi (akTop. Yenosue IMP
JUISL IBYXYPOBHEBOH CUCTEMEI.

2. Paguocnexrpockonuyeckue Metoasl. SIMP. Xumuueckuii casur curnanos SIMP.

3. Papuocnexrpockonnyeckue meroasl. AMP. Criun-cnuHOBOE B3auMoaeiicTsue. ['oMo-

ANEPHBIC M T€TEPOSACPHBIC CIIHHOBBIE CUCTEMBbL. XUMHYECKH SKBUBAJIEHTHLIE H HEAKBHBA-

JeHTHBIE sapa. MynbTuneTHOCTE curHainoB SIMP.

4. Pajrocnextpockonnyeckue Merobl. AMP. CuuH-ClimHOBOC B3aumoachcsue. Kon-

CTaHTa CIIMH-CIIMHOBOI'O B3aUMOACHCTBHSL.

5. Pagmocnektpockonuueckue Metoapl. AMP. BosmoxkaocTH Henoss3oBanus SIMP B

CTPYKTYPHBIX HCCIIEJOBAHUSIX.

6. Papuocnexrpockonuyeckue Metoasl. SIMP. 2D-SIMP.,

T Paguocnexrpockonuueckue MeTobl. SIMP. MHOXKECTBEHHBIH MarHMTHLINH PE30HAHC.

8. Pammocnextpockonuueckue metosipl. SIMP. TexHuka skcriepuMeHTa 1 METOIUKH pa-

00161 ¢ 00pasLAMH.

9. Pammocnexrpockonuueckue metosl. SIMP. Crnekrpsl SIMP nepsoro nopsika. Oco-

OennocTu pabotel co cnektpamu AMP nopsijika BeIne nepeoro.

10. Panmocnextpockomuyeckue MeTonpl. SIMP. XumMuaecknii casur curaanos SIMP. ®axk-

TOPBI, OKa3bIBAIOMIKE BIIMAHUE HA €TI0 BETHYUHY.

11.  Pammocnextpockonuueckue metosnl. DIIP, ITapamerpsr cnektpor DIIP. Dakrop Jlan-

ne. Koncranra CTB.

12, Hcnoiib3oBanue METOAOB PAAHOCIIEKTPOCKOIHU MATHHTHOIO Pe30HAHCA B (DyH1aMEH-

TAIBHBIX U NPUIIIATHBIX HCCIIETOBAHUSX.

13.  CnexTpocKomus siIEpHOro KBaJIpyIoJLHOTO pe3oHaHca. TeopeTuueckue 0CHOBEI METO-
na. KBaipynonsHbIe YPOBHH SHEPTHH U TTEPEXO/IBL.

14. CrniekTpOoCKOIHs AAEPHOr0 KBaJIpyNoIbHOTO pe3oHanca. Cnexrper SIKP.

15.  CnexTpocKonus sAepHOro KBaJIpyrnoiasHoro pesonanca. Yacrora, MHTEHCHBHOCTD, LIH-
PHHA U MYIBTHIUIETHOCTE CHrHasa B cnekTpax AKP.

16.  CuekipocKouus SAEPHOI0 KBAAPYIOIbHOIO pe3oHanca. Merojauueckue 0co0eHHOCTH
TIPOBE/ICHHA DKCTIEPHMEHTA.

17. Hcnons3osanue cnexkrpockonuu AKP npu pelneHuH CTpYKTYpHBIX 3a1a4.

18. MeccbaypoBckast ciekTpockonusi. OcCHOBBI Teopur MeTosa. BaaumoseiicTaue suep ¢ y-
KBaHTOM. Sepublii y-pesonanc. Ddpdexr Meccbayapa. Venosus, HeoOXoAUMbBIE UIs
Habmonenus >@dexra Meccbayapa.

19. Meccbayposcekast criekTpockonus. PanuoakTHBHBL pacna)] ¢ o0pa3oBanueM meccoay-
POBCKKMX aTOMOB. 1lapaMeTpbl CEKTPOB. DHEPIHsl SACPHOIO Nepexoia. BiusiHue okpy-
JKCHHS Ha 3HEPIHIO ANCPHOIo nepexoaa. M3omepHslii ciaBur.

20. MecchHayposckasl CIEKTPOCKONHSL. DHEPreTHYeCKHe YPOBHU U N€PeXOIbl IPH HAHMYHH
Ha SIIpe rpajiMenTa dMeKTpudeckoro nos. KeaapynonsHoe pacLiemieHue SHepreTHye-
CKHX ypoBHE#. TOHKas MyJIbTHILIETHAS CTPYKTYpa CUTHAIOB B criekTpax AP,

21. MeccbaypoBckas CieKTpocKonust. 3eeMaHOBCKOE PACIICIICHHE SAEPHBIX CIIMHOBBIX CO-
CTOSIHMH IIPY AHCTBHH BHELIHErO MarHUTHOTO noJist. CBEPXTOHKAA CTPYKTYpa MarHuT-
HbIX B3dUMOCHCTBHH.

22. ITpumenenue Metoza SII'P B Xxumuu. IMOMPUICCKHE KOPPEISLHH U CTPYKTYPHEIE HCCIIe-
JOBaHHUAL.

IIpumepvr mecmogeix 3a0anui:
1. Tpu u3oMepHBIX (OPMBI AUMETHILMKIONPONAHA JAI0T COOTBETCTBEHHO JIBA, TPU M YETHIPE
curnana B criektp AAMP. ITpocTpancTrenHEIe GOPMYITEI H30OMEPOB, JAOIIMX 3TH CHTHANEI ...
2. B AMP-cniektpe aByx uszomepos Qopmyibl C2HaCly cursanos ... (Haudiydie CIpyKTypHbie
dopmyiiel 4 0003HAUBTE KAMIYIO IPYIIY IKBHBAJICHTHBIX MPOTOHOB, YKAXKUTE YKMCIIO CHIHA-
JIOB JUISL KXK0ro U30Mepa).
3. B JIMP cnexkTpe HMKIOreKcaHna CHrHaJOB ...



4. B JIMP-cuexipe 91un0eH300a W U-KCHII0IA YHCIO CHIHAIOB ... (HauMmie CIPYKLYpPHble
(hopMyIBI M 0603HAYLTE KAKLYIO IPYNIY SKBUBATICHTHBIX IIPOTOHOB).
5. SIMP-cnextp coeauHenus, paciuupoBKa CUTHAJIOB ...
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S52. ITpomexyTounas aTrecTalus 0 HTOraAM OCBOCHHS JHCIHILIHHBI

KonTpoJibubie BOnpocsl AJs nNpoBeaeHns NPOMexyTOHOM aTTecTaMH (IK3aMena):

1. Cnextpockonmnyeckue Meroibl. MB-cuiektpockonns. Teopernucckie ocuosbl MeToa. Bpaiue-
HHC U BpalmarejibHast SHEPrus IBYXaToMHbIX MoJekyJl. Knaccnueckas Mozens «XKectkoro po-
TaTopay.

2. Crmexrpockonuieckue MeTopl. MB-criekrpockomnust. Teopernueckre ocHoBsl Metoaa. Kean-

TOBOMEXaHHUECKast MOZENb. BpawarenbHplii TepM, BpalnaTeTbHast IOCTOAHHAsL, TIPABHJIa OT-

0opa KBAHTOBBIX YHCEJI, Pa3peIeHHbIE IEPEXOIBI B CIEKTPaX MOIIOmEHNs. UHTEHCHBHOCTS

JMHMH BpalaTeJbHOro CreKTpa.

Crekrpockonnyecikue Metoapl. MB-crickipockoiiust. TeopeTHHeckue 0CHOBbI METOE. M30T0-

no3aMelleHHe.

4. Cuexrpockonuyeckue MeTopl. MB-cnexrpockonns. Teopetnueckrie 0CHOBBI MeToza. Bparma-
TEJIbHAsA SHEPIHUsl MHOI'OATOMHBIX MOJIEKY. JInnelHble MOTeKybl, chepryeckuii BOTUOK,
CUMMETPUYHBIH BOIYOK, ACHMMETPHYHBIH BOIYOK,

5. Cmekrpockonuueckne meroasl. UK-cnekrpockonus. Teopetuueckue ocHoBbI MeToa. MK-
CIICKTPEI NOIJIOLICHHS ABYyXaTOMHbIX MoneKy. Konebarenerbiii K- cnexrp. ITpasuna or6o-
pa. KouehareibHbie LEPeXObl ISl IaPMOHMHYECKOI0 OCUMILIAIOPA U PEallbHBIX MOJICKY.L.

6. Cnexrpockonuyeckne Metozsr. MK-cekrpockonus. TeopeTnyeckue 0ocHOBBI MeTona. Koneba-
TCIbHO-BpaulaTenbHas crpykrypa UK-cniektpos. P-, R-, Q- Bersu. KonTyph! BpamarensHoii
CTPYKTYPBbI KOJleDaTeIbHO-BpalaTeIbHBIX MOJIOC.

7. Cnekrpockonuueckue Metoibl. UK-criektpockonus. Teoperuueckue 0cHOBB MeTo1a. MHOTO-
aTOMHbIC MOJIEKY/IbL. HOpMaTbHbIE M BRIPOIACHHEIE KOIeOanus. AKTUBHOCTh KoncOanuii B
HK-crexrpax.

8. Cnekrpockonuyeckne Metoibl. MK-ciiekrpockorius. TeopeTuucekue OCHOBbE METO14. OyHja-
MEHTAIBHBIE YaCTOThI, 00EPTOHBI, KTOPAYHE IIONOCKLY. B3auMoCBs3b KonebaTebHO-
BpauarenbHoi cTpyktyper MK-cnexTpos n cHMMETpHE MHOTOATOMHBIX MOJEKYIL.

9. Henonszopanne MB-cnexTpockonHH 1pH NpoBeeHHH GYHIAMEHTAILHBIX HCCIEIOBAHMI 1
PCLICHUHN NPAKTHYECKUX 3a1ay, OnpeneneHHe reOMETPHIECKOTO CTPOCHHMS MOJICKY L.

10. Mcnonb3oanne MB-cnexTpocKOIHA IPH NpoBeieHn: PyHIaMEeHTANbHbIX HCCIICI0BAHUN U
PCIICHUH NPAKTHYECKUX 3a/(a4. OnpeneneHne AUMONbHBIX MOMEHTOB MOJIEKYT.

11. Mcnonbsosanne MK-cieKTPOCKONHHU 1pu 11poBeieHur (yH/IAMEHTATBHbIX HCCIICA0BAHMI 1
PeLICHAN NPAKTHYECKHX 3a1au. Bo3amokHocTH Henosb3oBanus UK-CekTpocKonuy st uaeH-
TH(UKAIUY HEH3BECTHBIX BEIIECTB U CTPYKTYPHOTO aHAJIN3A.

d



12. Cnektpockonudeckie Metoapl. MK-cuexrpockonus. I'pyniosbie 4actotsl. BHyTpeHnue (ak-
TOPBI, OKa3bIBAIOUIME HA HUX BIHSHUE.

13. Cnexrpockomuyeckue metozst. MK-cnekrpockomnus. ['pynnossie yactoTsl. Bremmsune dakxro-
PBL, OKa3bIBAIOUINE HA HUX BJIMSHHE.

14. Cnexrpockonuyeckue Metozbl. KP-criekrpockonus. Teoperuyeckne ocHoBs! Metoxa. Knaceu-
4eCKas MOJIENIb KOMOHHAIMOHHOIO paccestHUs. B3auMOCBSI3b HHAYIMPOBAHHOTO IUIIOIBLHOIO
MOMECHTA H TONAPH3YEMOCTH MOJICKYJIBL. PeLieeBckoe paccessHue,

15. Coexipockonmycekue Metoibl. KP-cliekipockonius. TeopeTuueckue 0CHOBb MeT0Ad. KBaHTO-
BoMexaHu4veckas mozens KP. AxtuBHocTs konebannii B KP-cniekrpe. KonebarensHas 1 Kolie-
HatensHO-BpamarensHas crpykrypa KP-criekrpos. S-, Q-, O- peTBn.

16. Cnexrpockonnueckue meroabl. KP-criekrpockonus. Teoperudeckue ocHOBEL MeToia. [losis-
pusarus B ciektpax KP. Crenens aenonsipusanyy u ee B3auMOCBSI3b ¢ CHMMETPHEN MOJIEKY-
JIBL

17. Cnextpockonnueckue Meronsl. KP-crexrpockonus. Teopernyeckue ocHoBer MeToma. PKP.

18. BO3MOKHOCTH MCN0b30BaHus MeTo40B KP- ClieKTpockonum juist maeHTHOUKALMH COCAUHC-
HUH H ONPEIEICHUS X CTPYKTYPBL

19. Ucnonr3osanne KP-cniexkTpockonun npu nposeacHuy GpyHaaMenTalbHbIX HCCIeIOBAHMI U
PEIICHUH NPAKTHYCCKUX 3a71a4. BosmoxnocTu ucnonsszopanus KP- u UK-cnekrpockonum s
HJIeHTH(OUKAMY HEU3BECTHRIX BEIIECTB U CTPYKTYPHOIO AHAIN3A,

20. Cnekrpockornuyeckue MeTozibl. CriekTpockomust B Buaumoil u Y®-o6nactax. Teopernueckue
OCHOBbI METO/IA. DJIEKTPOHHOE COCTOSHUE MOJIEKYJL. DHEPrus MOJeKyJIbl. BojHosas GyHKIus.
CreneHb BbIPOMKIACHMA COCTOAHHA H CI0 MYJIbTHILICTHOCTb. Cp\mﬂcc BpEMA KHU3HH 2JICKTPOH-
HOro cocTostHust. OpOUTAIbHBIH U CHIMHOBBI MOMEHT KOJIMYECTBA JABIKEHUS 3JIEKTPOHOB.
MoutexynsapHsie 1 aTOMHBIE OpOUTAITH.

21. Crnexrpockonuyeckne MeToabl. CrieKTPOCKONHst B BUANMOMN 1 Y®-o6nactsx. TeopeTnueckue
OCHOBbI MeTO/1a. B030y K /ieHHbIE COCTOSHUS U CIIEKTPEI IFOMUHECHCHIMH. DOTOIFOMUHEC-
nenrma 1 pochopecueHnnst. BEIXo JIIOMHHECIEHLIUH.

22, Crexrpockonuyeckue MeTozbl. CrieKTpocKomus B BUAUMOI i Y®-o6mnacTax. Teopernueckne
OCHOBbL MeTO/Q. DileKTpotibie nepexoibl. Kilaccuueckoe npeacrabietue. XpomoQopbl 1
ayKCOXPOMBEL.

23. Coexrpockonnyeckue MeTosibl. CrieKTpockonus B BuauMoit u Y ®-o6nactsax. Teopernueckue
ocHoBbI MeTos1a. KBanToBomexanuyeckoe npexacraeienne. N-V, N-Q, N-R nepexonsr. Cme-
IIEHHE I0JIOC B CHEKTpax.

24. Criextpockonuyeckue Merobl. CrnexTpockornust B BuauMoi u Y @-o6mactsax. Teopernueckue
OCHOBBI MeTo/1a. KBanToBOMexaHudeckoe npejcrasieHue. Bubponnsie nepexopt. [epexons:
C LIEPEHOCOM 3apsiia. BepostHOC b Lepexoa.

25. Crexrpockonuyeckue MeTobl. CriekTpockonus B BUAMMOi i Y ®-o6mnactax. TeopeTnyeckue
ocHOBBI MeTosa. KoaduuuenT DitHmrtelina A1t caMONPOR3BONBHOTO M BEIHYKISHHOI'O HC-
nyckauust u noryomenus. Kosdpunment sxcrunimu. Ipasuna or6opa nepexonos.

26. Wicnonb30Banue CIEKTPOCKOIMH B BUIAUMOIT i Y- 00J1aCTH IIpH NIPOBEIEHAN (yHIAMCHTANb-
HBIX MCCIICIOBAHKH M PELICHHUH NMPAKTHYECKUX 3a/1aY.

27. OxapakrepusyiTe BO3SMOKHOCTH UCTIONB30BAHHSA METOOB MOJIEKY/ISIPHOM CHIEKTPOCKOITHY TIPH
HPOBEACHHN (YHAAMCHTAIBHBIX UCCIICAOBAHKIMA,

28. [laiite CpaBHHTENLHYIO OLIEHKY H OXapaKTePH3YHTE BO3MOKHOCTH MCIIO/Ib30BAHMS PACCMOT-
PCHHBIX METOIOB MOJIEKY ISIPHOM CIEKTPOCKOIKH IIPH IPOBEICHUH TPHKIAAHBIX UICHTH M-
KalMOHHEIX HCCICHOBAHMN.

29. [a#ite CpaBHATENLHYIO OLEHKY H OXapaKTePH3yiiTe BOBMOKHOCTH HCTIOB30BAHMS PACCMOT-
PEHHBIX METOZIOB MOJIEKYISIPHOH CIICKTPOCKOIMHA IPH IIPOBEIECHHH TIPUKIIANHBIX CTPYKTYP-
HbIX HCCJIEJOBAHHUIA.

30. Paprociieipockonndcckue Meropl. AMP. Teopernueckue ocnoBbl Metoia. Ciin siapa, Mar-
HUTHBII MOMEHT syipa. SlnepHbiii MarueToH. ' ipOMarHUTHOE OTHOIICHHUE H SIACPHBIH dakTop.
Yenopue SIMP s 1ByXypoBHEBO# cucTeMbl. XMMUUECKHIA CIBUI CABUT CHrHaI0B SIMP.



. Pajnocuexkrpockoninyeckue merobl. AMP. Teopernucckine 0cHOBbI MeT01d. ClHH-CHUHOBOE

B3auMoaciicTBHE. 'OMOSICpHBIE U METePOSACPHBIC CIMHOBBIC CHCTEMbl. X HMHYECKH 3KBHBA-
JIEHTHBIE U HEDKBUBAJIEHTHBIE fipa. MyJIbTHILUIETHOCTE CUTHANIOB SIMP.

32. Ocunosusle Metoauku SIMP-criexTpockormuu: muHamuyeckuii SIMP, 2D SIMP, MHoXecTBeHHBI#H
MAarHUTHHIH pe3oHaHc.

33. Ucnone3opanue SIMP-criekTpockonuu npu NpoBeicHHH
(yH1laMEeHTaNBHBIX UCCIIE/IOBAHMH U PEIICHUH ITPAKTHYECKUX 3a/iad.

34. Paguocuek pockonnyeckue metoibl. DIP. Teopernyeckue oCHOBbI MeTOdd. IlapaMeTpsl

cnexrpos DI1P. Qaxrop Jlanue. Koncranra CTB.

35. Ucnons3oBanue DIIP-cieKTpockonyy NpH ITPOBEIEHAN

(yHIaMEHTANBHBIX HCCICAOBAHMI H PeIICHUH NPAKTHYSCKUX 3a1ad.

36. Pagnocnexrpockonuueckue metosl. S11P. Pacienienye CiMHOBBIX SHEPreTHUECKUX YPOBHEH

9JIeKTpoHa. [lapamMeTpsl # CTPYKTYpa CeKTPOoR. TOHKAs H CBEPXTOHKAs CTPYKTYpPa CIIEKTPOB.

37. PaguocneKTpocKonnYecKue MeToibl. MeToabl (PH3HUEeCKOi MOPU3AMH SASPHBIX H JJICK-

TPOHHBIX CLIKHOB. XUMUYECKas LOJSPU3ALKA SIEP U KT POHOB.
38. CriexTpocKonHsl sAepHOro KBaapyNolIbHOIO pe3oHanca. Teoperudyeckue OCHOBBI METO/A.
KBanpynonbHbie ypoBHH Hepran u nepexonsl. Cnexrpel SKP.

39. Ucnonsiopanue crnexrpockoruu AKP npu petnenun cTpykTypHBIX 3a1ay.

40. MeccbaypoBckas criekTpockornusi. OCHOBBI TeopuH MeToja. B3auMoeiicTBre ajiep ¢ y-
KBaHTOM. SepHbiii y-pesonanc. Dddexr Mecchayspa. Yenosusi, HeoOXoauMsbIe s Habrome-
uus 3 Pexra Meccbayapa.

41. MeccOaypoBeKas CleKTPOCKOLIMsL. Pajnoak iiBHbIA paciial ¢ 00pasoBaHueM meccOay pOBCKUX
atoMoB. [TapaMeTps1 crieKTpoB. DHEprus SAEpHOro nepexoaa. BausHue okpy)KeHus Ha HEp-
THIO siiepHOTO nepexona. VizomepHbiii caBUT.

42. MeccHbaypoBckast CIEKTPOCKOMHS. JHEpreTHUYECKHe YPOBHHU U MEPEXOIbl [PH HAIIMYUU HA SIpe
rpajieHTa deKTprdecKoro noua. KpaapynonbHoe paciieruieHUe SHepreTHIecKuX YPOBHEH.
Tonkast MyJIbTUIIETHAS! CTPYKTYpa CUTHaJIOB B cnekTpax SI'P.

43. MeccbaypoBckast CHEKTPOCKOMHSA. 3eeMaHOBCKOE PACIIETICHHE SAEPHBIX CITMHOBBIX COCTOS-
HUH [PK JACHCTBHM BHEWIHETO MAlHATHOLO 110Jis1. CBEPXTOHKAS CIPYKTYPd MAIHUATHBIX B3dW-
MOJIEACTBHIA.

44. [Ipumenenune merona SI'P B xumun. OMOEpUYECKUe KOPPENAUUE U CTPYKTYPHBIC HCCIIEIOBA-
HHSL.

S.3. CamocrosTennHas padora ody4aromerocs
Boupocsi AJisi HPOBEAeHIHA KOHTPOJISi CAMOCTOS T IbHOM paborbi:

1. Ilpumenenue MB- cneKTpOCKONUH NPH NMPOBEACHUH QyHIaMEHTAIBHBIX HCCIICAOBAHUM U pe-
UIEHHH NPUKIIANTHBIX 3a/1ay.

2. Ilpumenenue UK- cnekTpOCKONMH IPU NPOBENeHUN (yHIaMEHTAIBHEIX HCCIIEIOBAHUN U pe-
LIEHAX NPUKJIAJIHBIX 3a/ay.

3. Tlpumenenue KP- cieKTpOCKONUH NPH NPOBEACHHH (PYHAAMEHTAIBLHBIX UCCIIEIOBAHII 1 pe-
HICHUH OPHICIANHBIX 3a1ay.

4, TIpMMEHEHHE CHEKTPOCKOIHH B BHINMOI 00J1acTH NpH POBEACHUH (DYHIaMEHTAIbHBIX HC-
CJIeJIOBAHUMN U PEeIeHUH TIPHKIAJIHBIX 337134,

5. Ilpumenenue cnexTpockonuu Y ®-CeKTPOCKONNH MPH NPOREACHUN (yHIAMEHTANBHEIX He-
ClIeIOBAHUM U PELUCHMH IPUKIAAHBIX 33434,

6. Tlpumenenue meTonos SIMP npu nposenenun GyHAAMEHTATLHBIX HCCISTOBAHKHN H peleHuH
HPUKIaIHBIX 33434,

7. Hpumvcucuuc DIIP upu uposeicnun GpyHiaMCH TalbHbIX HCCICAOBAHMN K PCIUCHMK HPUKIIA)-
HBIX 3a7a4.

8. TIlpumenenue AKP npu nposenennu GpyHpaMeHTaNbHBIX UCCIEIOBAHUN M pEIleHHH TIPUKIIa-

HBIX 3aa4.



9. Ilpumercnune ALP ripu npoBeieHiy QyHIaMCHTAIBHBIX HCCICAOBAKI W PELICHUA TIPHKIIAL-
HBIX 3aJ7a4.

KoHTposbHble BONPOCH M. 5.3. BKJIIOYEHBI B EPEYeHb BOMPOCOB /ISl IPOBEACHHS TEKYILEro
KOHTPOJISI YCIEBAEMOCTH M IPOMEXCY TOYHOM aTTECTAllMK 10 HTOraM OCBOEHHS! JTUCITATLTUHEL.

IIpumepHbie TeMbl KypcoBBIX paboT;
1. [Ipumenenne Metoda X B (PyHIaMEHTAIbHBIX HCCIEI0BAHMSX.

2. Tlpumenenne Metoaa X B MPUKIAIHBIX HCCIICAOBAHUSIX.

@oH/| OUEHOYHBIX MATePHAIOB I IIPOBEJCHHS ATTECTAIMH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETCHUME 00yJaromumXcst 1o JUCIHILUIMHE 0QOPMISIETCS OTASIBHBIM JI0OKYMEHTOM.

6. YUHEbHO-METOJUMYECKOE U MHH®OPMAUWOHHOE
OBECHEYEHHUE JUCHUITIJIMHBI

6.1. KauroobecneueHHOCTEH

!

HaumenoBanue nureparypsl: aBTop, I"on uznanus KHUI'OOBECIIEYEHHOCTh

REyBanye, DU, H3RARAL, H31ATeTECTRO Hamuune B 3nexrpoHHom karanore I5C

OcnoBHag nuTeparypa

Ceprees H.A., PsOywkun [1.C. Ocuoset 2017 https://www.studentlibrary.ru/ru/book/IS
KBaHTOBOM TEOPUH SIEPHOTO MarHUTHO- BN9785987047545 . html

ro pezonadca. M: JIOI'OC.

Kpumradosuu B.W., Kpumradgosuy 2015 http://www.studentlibrary.ru/book/ISBN9
A.B. ®U3HKO-XUMHYECKHE METO/IbI HC- 785394004 124 .html
cieno-anus. M.: JJAIIIKOB u K.

Cwmupsosa H.H., Yyxnauos B.1O. Uu- 2021 50 neu. ax3. B Gubmorexe Bnl'Y

(hpakpacHasi CIIEKTPOCKOTHS B XUMHH
BBICOKOMOJIEKYISIPHEIX COC/THHCHMNA.
Baagumup: Bal'Vy.

Amenun B.I'. Cnexrpockonuyeckne me- 2008 75 ney. sx3. B 6ubmmorexe Bnl'Y
TO/bI aHaIM3a: MpaKTHKyM. Bragumup:
Bnal'V.

JlononuuTeNbHAs IATEparypa
Slpemmues H.I'., 10. H. Mexngenes 10.H., 2015 https://www.studentlibrary.ru/ru/book/IS
Toxaper M.U., bBypuxuna A.B., Kamxun BN9785990613461.html

H.H. ®u3uyeckue MeTOABI HCCIEIOBA-
HHIA W UX TIPAKTHYECKOE TIPUMEHEHHE B
XUMHYCCKOM aHalllu3e, yqeﬁﬂoe nmoco-
6me. M: IIPOMETEMN.

Jpyros 10.C., Ponun A.A. 2020 https://znanium.com/catalog/document?id
MoHUTOpPHHT OpraHuYecKuX 3arpsizHe- =358488

HUM npupojiHoii cpenbl. S00 MeToauk:
TpaKTH4eCcKoe pyKoeoacTBo. M: BU-

HOM.
Jpyros [0.C., Pojiuu A.A. Dxonornyec- 2020 http://znanium.com/catalog.php?bookinfo
kuif anam3 npu pasnuBax HedTu 1 HIT. =544910

M: BUHOM. JlaGoparopus 3HaHHI.




Jlyxoe B.B., ll[epbakor U.H. ®uzuyge- 2016
CKHMEe METO/IBI HCCIIe/IOBAHUS B XUMHUH:
VYuebnoe nocobue. Poctos-Ha-Jlony:

HOxHEIH (heaepanbHBI YHUBEPCUTET.

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

6.2. llepuoarueckue W3 aHmus

KypHaubr:

«Yermexn XUuMHHY

«XHMMHS 1 XHMHYECKas TeXHOJIOTH»
«buoMeHIHHCKasT XHMHUS

6.3. UnTepuer-pecypesl.

1. htip://www.scirus.com/

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

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

4. http://www.sciencedirect.com

5. http://chemteq.ru/lib/book
6. http://www.chem.msu.su/rus
7. http://djvu-inf.narod.ru/nclib.htm

8. hlip://www.elsevier.cony/

9. http://www.uspkhim.ru/

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

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JTACIHHUILIUHLI

Jist peanm3anuy JaHHOH JUCHHIUIMHEI HMEIOTCS CHENHANIbHBIE IMOMEIIEHHS [UTS TPOBEICHUS
3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHI 1abOpaTOpPHOro THIA, TPYIIIOBBIX ¥ HHAUBHIYaIbHBIX KOH-
CYABTALMM, TEKYIIEro KOHTPOJISA ¥ IPOMEIKYTOYHOH aTTECTALlMH, d TAK)KE IIOMEIICHUS JUIsi CAMOCTOSI-
TenbHOH paboThl. JlabopaTtopHsie paGoTe! poRossITCs B nabopatopuu kadenpsr xumun Brl'Y.




Pabouas nporpaMMa JHCIMITTHHEL COCTaBICHA B COOTBETCTBHH ¢ Tpeboanusamu @I'OC BO no

HarnpaplIeHHIO noarotosky 04.03.01 Xumus.

Pabouyio nporpammy cocrt },/4,—4 — I.X.H. npodeccop Kadeapbr XUMANA
Cmupnosa H.H. i

PenenzeHnr

K.X.H. BeJI.H.C. TabopaTopuu xuMuyeckoro ananusa @I'BY «DenepabHblii LEHTD
OXpaHbl 3)1pr131,;1 #uBOTHBIX» bonsmraxos J1.C.

[IporpammMa paccMOTpeHa 1 0100peHa Ha 3aceaHui Kadeapbl XUMHU

[Iporokon Ne 22 ot 25,7 205, tona

3aseayiomui xadeapoii / e’ /Kyxtun B.A./

PaGouast mporpamMma paccCMOTpeHa | on%ﬂa HA 3acellaHuH y4eOHO-METOINYECKOM KOMUCCHH HaIpas-
neaust  04.03.01 Xumus.

Ipotokon Ne'or _ = £, <2< 202Toma

I[Mpencenarens KOMUCCHH Z;,)z(, /KyxTun B.A./
(®HO, moamuce)




JIMCT HEPEYTBEPAAEHUA
PABOYEH MPOTPAMMBI JACHUILIAHBI

Pabouas nporpamma ojjodpexa Ha yueOHBIH roj|

ITporoxoun 3acenanus kadenpsr Ne 0T roaa

3aBeyrouuid Ka@epoi

Paboyas nporpamma onodpera Ha y4eOHBIH roa

[Iporokon 3acenanus kadenpor Ne oT roja

3apemyrommii kadeapoii

Pabodas nporpamma ono0peHa Ha yueOHbIH rojt

IIporoxoin 3acenanus xadenpsr Ne oT roja

3aseayromuii kadeapoii




JIMCT PETHCTPALIMHM W3MEHEHWI

B pabouyIo NMporpaMMy JHCIHTITHHEL

GU3NYECKHUE METO/J1bl UCCJIEJJOBAHU S
oOpa3oBarenbHO# IporpaMMbl HanpasiaeHus noaroropku 04.03.01 Xumus

Homep BHeceHbl H3MEHEHHS B YacTH/pasnensl | Mcnonam- OcHoBanue
U3MEHEHHUS paboueit nporpamMMbI TEIh (noMmep M j1aTa mpoTokona
®Ho 3aceaHus Kadeaper)
1
2

3aB. Kaeapoi

[Tadnuce DOHO




tDe)lepa.-'lblmn CJ])"A{Gd Mo peTepanapnoMy H CI)]'[TOC& HATAPpHOMY HaA30py

(POCCEJIbXO3HAI30P) ()i(_\
J

tenepanbnoe rocynapcrsennoe GIOMKeTHOE YUpexKACHHE
«DexepanbHbIi HEHTP 0XPAHbLI 3A0POBLS KHBOTHLIX»
(®PI'BY «BHHHA3XK»)

Pernonanpuas pedepenrnas aadopatopust MIB no simypy. entp M3B 10 coTpyAHHYCCTRY B 00JACTH IHATHOCTHRKH
H KOHTPOoJIs1 Dosle3neii AABOTHLIX AasA cTpaH Boctounoii Epponel, Llentpanbuoii Alud 1 3akankasni.
Pedepentuntii nenrp ®AO no amypy s crpan Leurpaabnoit Asun n 3anaxnoii Espasnn

PEIIEH3US
HA PABOUYIO TTPOIrPAMMY JIUCIIATUTUHEI

MonekynsapHas clIeKTPOCKONHSA
Hanpasnenue noarorosku: 04.03.01 Xumus

Asrop: npogeccop kadeapsr xumun CI'BOY BO «Bnagumupckuii rocyaapcTBeHHBIN
YHHBEpCUTET MMeHH AJsekcanipa ['puropsesnua W Huxonas I'puropbeBuua CTOJNETOBBIX»,
Jg.X.H, CmupHosa H.H.

M.B. JlomoHOCOB, OAHMM M3 NepBbIX HayaBUIMHA MPUMEHAThH MAaTEMaTH4YECKHE U
(u3uUecKre METO/Ibl HCCIICOBAHMS B XUMMH, IIPEACKA3bIBAJI, YTO B XUMHH HAY4aTcCd «... yepes
TEOMETPUIO BHIMEPUBATH, YEPE3 MEXAHUKY pa3BEelIMBaTh W Yepe3 ONTHKY BLICMATPUBATDL ...» H
OyIeT «... XHMHK M [JIyOOKHi MareMarHK B OJHOM uenoBeke ...». B XX Beke Obumu co3jaHbl
muorse  sdhdexTHBHBIE METOABl  HMCCIeAOBaHUS W CHOPMYJIHPOBAHBI  COBPEMEHHBIE
[PEACTABACHUS O CTPOCHHMH aTOMOB, MONIEKYN M BelecTB. B Hacrosmiee Bpems (pusnueckue
METOJILI HCCIIEJIOBAaHUS — 3TO JIMHAMMUYHO pasBuBalowasics o0nacte (QU3NYECKOH XUMHH,
MONMYYHUBIIAS HOBBIH UMIYILC Ui CBOEro pasBUTHsA Oiarojaps ycrnexam 3KCIECPHMEHTAlIbHbBIX
METOJIOB M B3aWMOJCHCTBHIO CO CMEXHBIMHU 0ONACTAMM, MPEXE BCET0 — BBIYMCIUTEILHBIMH
MEeTO/1aMH KBAHTOBOM XUMHH.

PaGouast mporpamma aucHMIUIMHBI «MoseKynapHas CHeKTpocKonusi» paspaborana B
coorsercTBun ¢ TpeboBanusmu OI'OC BO nna nanpaenenus noarororku: 04.03.01 Xumus.

Llenbi0 OCBOEGHMS IUCHMIUIMHBL SBJSIETCSA H3YUCHHE TEOPETHYECKMX OCHOB METOJOB
MOJIEKYISIPHON CIIEKTPOCKOIHH.

K OCHOBHBIM pelacMbIM 3amadaM CJACAYEeT OTHECTH: O3HAKOMIIEHHWE CTYAEHTOB C
NPUHIMITHATIGHEIME OCHOBAMM H TIPAKTHYECKUMH BO3MOXKHOCTSMH METOJOB MOJIEKY/ISPHOH
CIICKTPOCKOIIHH, C HX alNapaTypHBIM OCHALICHHEM W YCIOBHAMH NPOBEJCHUS JKCIEPHUMEHTA;
(¢opMUpoBaHUEe HABLIKOB CPABHUTEJILHON OLIEHKM BO3MOXKHOCTCH METOIO0B, HX JNOCTOMHCTB H
HEIOCTATKOB Ul 00OCHOBAHHOTO BBIOOpA ONTHMANBHOTO METOAA WCCIEJOBAHUS TOrO HJIH
HHOTO 00BbeKTa.

CrrenyeT OTMETHTDH CBA3HOCTH H JIOTHYHOCTL CTPYKTYPUPOBAHUS YUeOHOIro Marepuana.

[TpenogHeceHHe TEOPETHYECKOTO  MaTepuana  OCYIIECTBIIAETCA ¢  NPUMEHEHHEM
9NEKTPOHHBIX CPeCTB 00yUeHHU .

JlaBopaTopHBI MPaKTHKYM OXBAThIBaeT OCHOBHBLIE TEMBI, pacCMaTpHBAEMbIE B
TEOPETHYECKOMH YaCTH JIACIHIUIAHBI,

[Ipeanaraempie aBTOPOM KOHTPOJIBHBIC BOIPOCHI M 3afaHMs IS MPOBEICHHA TEKYIICro
KOHTPONS ¥ CaMOCTOSITENLHON paboThl CTYNEHTOB CIIOCOOCTBYIOT JIyullleMy IOHMMAaHHIO H
3aKpEIVICHUIO MaTepHana Kypcea.

VuebHO-METOIMUECKUI KOMILUIEKT BKJIIOUAET JIUTEPATYpy. HEOOXOAMMYIO JiIsi OCBOCHHS
TCOPETHYECKOH 9YacTH JUCUMIIIMHBEL, ee JabopaTopHOro TNpakTHKYMa M ITPHUMEHEHH
MOJYYEHHBIX CTY/I€HTaMH 3HAHHIH JUIs pENICHUs SKCIEPTHRIX 3a/1ad.

600901, Poccusi, Baagumupcekas o6nacts, ropon Boagumup, mukpopaiion 10pnesen
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Denepaibuas cry:koa Mo BeTepHHAPHOMY H GHTOCANNTAPHOMY HAA30PY
(POCCEJIBXO3HAI30P) IP
i

@enepa.m.noe rocygapCcTrBeHHOE OromKeTHOE YIpekKIeHnHe
«®DenepadbHbIH nen‘rg,ox AHEI 310POBbA KHBOTHBIX)
(®I'BY «BHHHA3XK»)

Pernonaiabuas pedepentnas aadoparopua MIB no siuypy. Henrp M3B 1o corpynuntiecrsy B o0JIACTH IHATHOCTHKH

U KOHTPOS DodiesHeli 3KHBOTHBIX JUIH CTPAH BocTtounoeii Esponsl, Hentpajabnoii Asun n 3akapKaibi.
Pegepentuntii nentp ®AO no siypy s crpan Lentpansnoit Asun u 3anamoii Espasin

B nesnom pabouas nporpamMma JUCHATIIHHBI «MOoJIeKyIsipHast CHEKTPOCKOTHS» MOMHOCTBIO
coorsercTByer Tpebopanusm OI'OC BO mns Hampasnenus noarorosku 04.03.01 «Xumuay u
MOKeT ObITH yTBEepXIeHa s ydeGHO-MeToamyeckoro obecrievenus obpasoBaTeNbHOrO
nporecca.

Kanjuaar xuMHYECKHX HAYK,
BEAYLIMIL HAy4HBIH COTPYHUK

éwg\@h. J.C. Bosibliakos

[Tonnucek Bonbinakosa ,[L

Vuenrlii cexperapp PI'BY B.C. Pycanees
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