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PaGouas nporpamma aucuunaunsl 51.B.J1B.03.01 «SIMP- u DIIP- CIIEKTPO-
CKONHs HEOPraHHYECKUX U KOMITO3UTHBIX MaTEPUaIOB)» COCTABJIEHA B COOTBET-
CTBHH ¢ DejepalbHBIM TI'OCYAapPCTBEHHBIM 06pa30BATEIbHBIM CTaHJapTOM
BbIcLIero obpazosanus (PI'OC BO) no HampapneHuto moarorosku 04.03.01 —
Xumus.

[IporpamMmy cocTaBuiI:

Bosbinkun B.A., 3aB. kabenpoii o61el, HeOpraHUYecKoi XUMUH 1 HH(OpMa-

[IHOHHO-BBIYUCIIUTEIIBHBIX TEXHOJIOTHH B XUMHH, K.X.H.

s

Paboyas nporpamma nuctmmnmunst 51.B.JIB.03.01 «SIMP- u OITP- creKTpocKo-
1Sl HEOPraHUYEeCKUX ¥ KOMITO3UTHBIX MaTepUasoB» YTBEPXKAE€HA Ha 3acelaHuH
kadenpel obmmei, Heopranuveckoit xumuu 1 UBT B xumuu

npoTokoi Ne 7 ot «22y anpens 2025 r.

3aBenyrouuii kadeapoit %“_j Bonemakus B.A.

VTBepxcneHa Ha 3aCCJaHHuH y%6ao-mero,unqecxoﬁ KOMHCCHH (balcym,TeTa XH-

MHH H BBICOKHX TEXHOJIOIHH, TPOTOKOI Ne 7 «24» anpens 2025 r.

[Ipencenarens YMK dakynbrera Becrnanos A.B. ‘/X‘

PenenzeHTsI:

KpanusuH I'. /], rnaBublii Hayusblid cotpyaauk LIKIT « UL{TTuXT»
®I'bOY BO «Ky6I'TY», a.x.H., mpodeccop

bonotun C.H, 3aB. kadenpoit 3k0JI0rUH ¥ IPUPOIOIIOIE30BaAHKS
®I'BOY BO «Ky6I'Y», K.X.H, TOLEHT




1. Ilesiu m 3a1a49HM OCBOEHHUSA AUCIUILIMHBI

1.1. Ileab JUCHUIJINHDI.

OOy4HTH CTYACHTOB BJIAJICHUIO COBPEMEHHBIMH METOJJaMHU UCCIICIOBAHHUS
SAMP u OIIP cnieKTpOoCKONHUU, OCBOUTH OCHOBHBIE MPUEMBI pA0OTHI U IPUHLIUIIBI
VCCJIEIOBAHNS KOMILJIEKCHBIX COEIMHEHMM, ITOATOTOBUTH K CaMOCTOATEIBHOMY
PELICHNIO MPAKTUYECKUX 3a7ady B JAHHON 00JacTh OT MOCTAaHOBKU 33/aYd U
IUIAHUPOBAHMSL SKCIIEPUMEHTA JI0 TIOJyYEHHsI KOHEUHOTO PE3YJIbTATA.

1.2. 3agaya JUCHUILIMHDBI:

— 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMH METOJaMH HCCIETOBAHUS KOM-
MJIEKCHBIX COEMHEHUH, 00paOOTKH PE3yIbTATOB CHEKTPOCKOMUYECKUX
UCCIICIOBAHUM, MPUHITUIIAMH TUTAHUPOBAHUS DKCIIEPUMEHTA, MOICIUPO-
BaHUS CIIEKTPOB CJIOKHBIX PABHOBECHBIX CUCTEM.

— CTYAEHTHI JOJDKHBI MO3HAKOMHUTHCS C COBPEMEHHBIMH METOJaMHU, Hayy-
HBIM 00OpYy/JOBaHHWEM M MPOrPAMMHBIM OOECIiedYeHHEeM. YMETh aKTUBHO
MIPUMEHSTh COBPEMEHHBIC METOJIbl MCCIE0BaHUs B MPOQheCcCHOHATIbHON

cepe.

1.3. MecTo mucumInHbI (MOAYJsl) B CTPYKType 00pa3oBaTe/ibHOM
NMPorpaMmbl

Huciunnmuna «SAMP- u DIIP- criekTpocKonus HEOPraHUYECKUX U KOOp-
JWHAIIMOHHBIX COCIMHEHUI» OTHOCUTCS K 4acTd, (OPMUPYEMOM ydyacTHUKAMHU
oOpa3oBarenbHbIX OTHOIIEHHM, broka 1. Jucummiuuel (Moaynu) ydeOHOrO
miaHa. B cooTBeTCTBUM ¢ pabo4nM y4eOHBIM IUIAHOM AUCHUILIIMHA U3Y4aeTCs
Ha 4 xypce. Bua npomMeKyTO4uHOW aTTecTalluu: 3a4eT.

JIns ee U3y4eHUs UCIOJB3YIOTCS 3HAHUS KypcOB «DPU3MUECKHUE METOIbI
aHanuza» U «Pu3uKay.

3HaHUA U HaBBIKH, MOJYYEHHBIE B PE3YJbTAaT€ OCBOCHUS JAHHOIO Kypca,
MOTYT OBITh HUCIIOJIB30BAHbI MIPH MU3YUYCHUU CICIMAIBHBIX MPOGUIBHBIX TUCIHU-
IUIMH, TakuX Kak «HampaBiaeHHBI CMHTE3 HEOPTaHMYECKUX M KOOPJMHAIMOH-
HBIX COoeIMHEHUu», «CympamMoyieKyisipHas XuMHs», «MeToJbl uccaeqoBaHus
HEOPTaHMYECKUX U KOMIIO3UTHBIX MAaTE€pUaJioB» a TakkKe B HAy4dHO-
HCCJIEI0BATENHCKONW paboTe CTYIEHTOB.

1.4 IlepeyeHb JIAHMPYEMBIX Pe3yJbTATOB 00yUYeHHsI M0 JUCHUIIJIMHE
(Moay.110), COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMM 0CBOCHHS
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

N3yuyenue nanHOM y4eOHOW MUCHIUIIIMHBI HAMPaBIIeHO Ha (hOpMHUPOBaHUE
y 00y4aromuxcs cleayrImux NpopecCHOHaIbHBIX KOMITETEHIIUH:



Kon n HanMeHoBaHME HHIUKATOPA J10-
CTHKEHUST KOMIIETEHIINHU

PC3YJ'IBTaTBI 06yquH>1 IO JUCLHUIIIIMHE

ITK-1 - Crioco0OeH oCyIIecTBIATh CTaHIAPTHBIC ONIEPAIMH 110 MPEAJIaraeMbIM METOIHKAM,
HaIpaBJICHHBIC HA MMOJYYEHUE U UCCIIEOBAHNE PA3JIMYHBIX COCAMHEHUN U MaTepUaIoB

NIIK-1.1. OcyuiecTBiseT CTaHAApPTHBIE OTIe-
palyH Mo MpeagaraeMbIM METOANKAM,
HaIpaBJICHHbIE Ha MTOJIyYeHNE U UCCIIeI0Ba-
HUE XUMUYECKHX COSIUHEHUMN pa3InIHON
MIPUPOJIBI U MaTepHAJIOB Ha UX OCHOBE
HNIIK-1.2. BeibupaeT ontumansHble 1abopa-
TOPHBIC METOBI ITOJIyYEHHUS ¥ UCCIIEA0BAHUS
XUMHUYECKHUX COeIMHEHUN pa3nuyHON Ipu-
POJIBI U MaTepHaJIOB Ha UX OCHOBE

3HaTh OCHOBHBIE METOJHUKHU ITOATOTOBKHU o6pa3u03
H IPOBCACHUS aHAJIN3A.

YMeTh IpOBOAUTH ITOATOTOBKY 00PAa310B U BbI-
HOJHATH aHAJIN3 JJI 00pa3LoB pa3IMYHOIO THIIA.

Bnagets MeToIMKO#M OATOTOBKH 00pa3IioB U BbI-
MOJTHEHHS aHAIM3a 1)1 00pa310B PA3TMIHOTO
THIIA.

[1K-2 - CiocoOeH mpUMEeHSITh COBPEMEHHYIO anmaparypy Mpu IpoBEICHUN HayYHBIX UCCIIe-
JIOBaHUM, a TaKke 00pabaThIBaTh U AHATM3UPOBATH NOJYUCHHBIE PE3YJIbTATHI.

UIIK-2.1. Ocy1uecTBIsAeT UCCIEIOBAHNUE XU-
MHYECKHX COCIMHEHNI U MaTEPHAJIOB C HC-
M0JIb30BAHUEM COBPEMEHHOTO XMMHUYECKOTO
o0opymoBaHUs

NIIK-2.2. O0pabaThIBaeT 1 aHAIN3UPYET
OKCIICPUMCHTAJIBHLIC TaHHBIC, ITOJIYUCHHBIC C
HCIIOJIB30BAaHUEM COBPEMEHHON XUMHUUYECKON
annapaTtypsl

3HaTh OCHOBHBIC YAaCTH COBPEMEHHBIX CIIEKTPO-
MeTpoB AAMP u OIIP u npuHuMn ux aeucTBus

YMeTh NPOBOJIUTH OCHOBHBIE OTEPAIIUU U TEXHH-
YecKoe 00CIyKUBaHue mpudopa

Brnaners 6a30BbIMH HaBbIKAMH UCIOJIb30BAHUSA
COBPEMEHHOM annaparypsl Py IPOBEICHUN
HAy4YHBIX MCCIIEA0BaHNN

2. CTpyKTYypa M coaepKaHue TUCHUIITUHbI
2.1 PacnpeaesieHue Tpy10€MKOCTH IMCHMIIIMHBI 10 BUAAM padoT

Oo0mas TpyT0EMKOCTh TUCIUIUTMHBI cocTaBsger 3 3ad. ef. (108 gacos),
UX pacripesielieHre 1o BUuAaM padoT MpeCTaBICHO B TaOJIHIIE.

Bun yuebnoi paboTbl Bcero CemecTpbl
4acoB (dacer)

8
KonrTakTHas padora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro): 60 60
3aHATHS TEKIIHOHHOTO THIIA 20 20 - -
JlaGopaTopHble 3aHATHS 40 40 - -
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTHYE-
CKUE 3aHSITHSA) i i i i
HNnas koHTaKkTHasA padora:
Kontpoinbs camoctositenpHOM padoTsl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHcJIe:
Kypcogas pabora - - - -
[TpopaboTka yuyebHOro (TeOpeTHYECcKOro) MaTepuana 20 20 - -
BrimonHenne nHANBUYaTbHBIX 3aJaHNH (IIOATrOTOBKA 10 10 i i
COOOIICHUH, TPe3eHTaIiT)




Pedepar

[ToaroToBka K TeKynieMy KOHTPOJIIO 138 | 13,8

KonTpoas:

[ToaroroBka K 5K3aMeHy - -

OO0masi Tpy10€eMKOCTh qac. 108 108 - -
B TOM 4HC/Ie KOHTAKTHAs | o 42 | 642
pabora
3a4. e 3 3

2.2 CTpyKTypa AMCUMILIAHBI.

Pacnipenenenuie BuoB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3jesiaM

JUCITUITIIMHBI.

Pazpenbl nucuumivael, udydaembie B 8 cemectpe (st crygaeHToB ODO)

KommaecTBo yacoB
AynutopHas Breayu-
No HammenoBanwme paznenos (Tem) Beero paboTa TOpHas
pabota
J | 113 | JIP | CPC
1 2 3 4 5) 6 7
1. |Coextpockomnus DIIP 22 4 8 10
2.  |Cnektpockonus IMP 40 8 16 16
3. [“IM penakcauus 10 2 4 4
4, HccnenoBanme KOOpAMHALMOHHBIX COCTMHEHNI 20 4 8 8
5. |SIMP TBepmoro tena 118 | 2 4 58
UTOI O no pazoenam oucyuniurvl 103,8| 20 40 | 43,8
Konmponv camocmosmenvuoti pabomer (KCP) 4
Ilpomescymounas ammecmayus (MKP) 0,2
Iloozomoska Kk mexywemy KOHmMpouo 13,8
Obwas mpyooemkocms no OUCYUnIUHe 108
2.3 Coaep:kanue pa3iesioB JUCUUILIMHBI
2.3.1 3aHATHS JIEKIIMOHHOT'O THUIIA
®opma
Ne Hanmeroparie Copepxanue pazzaena TEKYIIETO KOH-
paszznena
TpoJIs
1 2 3 4
1. | Cnextpockonus | OcHoBHBIE OHATHS criekTpockonuu DIIP. [Tapamer- |  Korroxksuym
OIIP psl ciektpoB DIIP (g-pakrtop, koncranta CTB, mm-
puna nuHun). Ocobennoctu DIIP pacTBopoB
2. | Cnekrpockonus |OcHOBHBIE TOHATHS ciekTpockonuu IMP. ITapamer- | Pegepam. []o-
SAMP poI ciektpoB SAIMP. YcerpoiictBo AMP criektpomerpa. | ka0 ra memy.
Nmnynscubiii AMP u ero ocobennoctu. [Ipumenenne




dopma
HaumenoBanue
Ne pasena Copepxanue pazzena TEKYIIEro KOH-
TPOJIA
1 2 3 4
VMITYJIbCHBIX METOJ/IOB
3. | Metozs! onpe- |CrienuaibHble METOIUKU: METO/BI IBOMHOTO PE30- Pewenue 3a0au
JIeJICHUsI CTpYK- [HaHca, 420 u np. MHOroMepHbI€ SKCIIEPUMEHTHI.
Typhl coenuHe- (M3MepeHue BpeMeH penakcauu.
HUU
4. | UccnenoBanue [PaBHOBeCHs B pacTBOpax KOMILUIEKCHBIX coequHeHul. | Konnokeuym
KOMILJIEKCHBIX |YCTOMYHMBOCTH KOMIUIEKCHBIX COeIMHEHUI MeToabl
COCIMHEHUI. |OIpeneseHNss KOHCTAHT YCTOMUHUBOCTH CIIEKTPOCKO-
nU4YecKuMU Metonamu. MHpopmanus, moxydaemas u3
SIMP u OIIP crieKTpoB KOMIUIEKCHBIX COSIUHEHMI.
HccnenoBanne KUHETUKU U MEXaHU3Ma pPeaKIUii
KOMIUIEKCOOOpa30BaHusl.
5. | Aramus popmel |Kimaccnueckoe paccmorpenue. KBantoBo-xumudeckoe| [Iposepka pa-
JUHUU. paccMmoTpenue. AHanu3 GOpMbl THHUU CIIEKTPOB oom. Omuemawl 0
SAMP u OI1IP ¢ ucnosb30BaHHUEM METO]1a MATPHIIBI BbINOJHEHUU.
CIIMHOBOM IUIOTHOCTH.
6. | SIMP criektpo- |OCOOEHHOCTH SKCIIEPUMEHTAIBHBIX TEXHUK. Bpame- | Boinoainenue un-
CKOIIMS TBEPJOTO [HUE N0 MarnyeckuMm yriioM [lomyyenue ctpykryp- OUBUOYATILHBIX
Tena Hoii nHpopmanuu u3 criektpoB SIMP TBepmoro tena. 3a0aHull

2.3.2 3aHATHA CEMHUHAPCKOIO THUIIA

(Y4eOHBIM IJIAHOM 3aHSATHS CEMUHAPCKOIO TUIIA HE MTPELYCMOTPEHBDI)

2.3.3 JlabopaTopHble 3aHATHS

Ne HaunmeHoBaHue 1a60paTopHBIX paboT Popwma Tekymero
KOHTPOJIS
1 3 4
1. [3nakomctBO ¢ DIIP cnekTpomerpom. CheMKa CIIEKTPOB Pa3INYHBIX Yemuwiii onpoc
COETMHEHMI. AHAIN3 U UHTEPIPETAIHs CIEKTPOB.
2. |HccnenoBaHusi KOMIUIEKCOOOpA30BaHUS MEIM C OPraHUYECKUMU - |  Omuem no 1ab.
ra"yiamu. [IpuroroBnenue pacTBOpPOB, CheMKa CIIEKTPOB. pabome
3. |AHanu3 crnekTpoB 1 00paboTKa MOTYyYEHHBIX PE3YJIbTATOB. Pewenue 3aoau
4. |3nakomctBO ¢ IMP cnekrpomerpom. CheMKa CIIEKTPOB paznuyHbIX | Omuem no 1aod.
COEMHEHUI. AHAIN3 U UHTEPNPETALs CIIEKTPOB. pabome
5. |HUccnenoBanue CTpyKTYypbl coeinHeHnd. CrienuaabHble METOTUKH. Omuem no nab.
pabome
6. |[HMccnemnoBanus koMiuiekcooOpazoBanus P33 ¢ opraHndeckuMu Jiu- Omuem no nab.
ra"yiamu. [IpuroroBieHnue pacTBOPOB, ChEeMKa CIIEKTPOB pabome
7. |AHanu3 cuekTpoB U 00pabOTKa MOJYYEHHBIX PE3yJIbTAaTOB. Pewenue 3aoau
8. [[IpuroromneHue oOpa3oB TBEPAOTO Tea, CheMKa CIIEKTPOB, pac- Omuem no nao.

mM@poBKa pe3yIbTaToB

pabome




2.3.4 IlpumepHasi TeMaTHKAa KyPCOBBIX padoT

KypcoBsie paboThl — HE TPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecTeYeHUus 1JIsl CAaMOCTOS-
TeJbHOU PadoThl 00y4AIOIIUXCH N0 AUCHUILIHHE (MOAYJII0)

[lepeueHs yueOHO-METOANIECKOTO 00ECTICUCHUS TUCITUTUINHBI 10

Ne Bun CPC o
BBITIOJITHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 | Teopernueckas ca- MeTtoauyeckne peKOMEHIAIMU K OPraHu3aliy ayJUTOPHOU U

MOIOJTOTOBKA  |[BHEAYyIUTOPHOM (CaMOCTOATEIbHOW) pabOThl CTYAEHTOB: METO/U-

2 | Ioaroroska k JIP [deckue ykazanus / coct. T.II. Cropoxenko, T.b. [Tounnok, A.B.
3 Pedepar becnanos, H.B. Jloza. — Kpacuonap: Kybanckuii roc. yu-t, 2018.
4 | Jloxnampl, npesen- (89 c.
TaIuu WHuTepHeT pecypchl 110 IUCUUIUIMHE, B TOM YHCIIE YKa3aHHBIE B
1.6.

Y4eOHO-MeTOIMUECKHEe MaTepUalbl Jisi CAMOCTOSITENIbHON paboThl 00y-
YalOlKUXCSd W3 YKUCJIa WHBAJIUIOB W JHI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3nopoBbs (OB3) mpenocTtasisitorest B popmax, alanTUPOBAHHBIX K OTPaHUYCHU-
SIM UX 3JI0POBbsI M BOCTIPUATHS UH(POPMAIIUU:

JUist ian ¢ HapyIIEHUsIMU 3PEHUS:

— B IIEYaTHOU (hopMe YBEIIMUYEHHBIM HIPUDTOM,
— B (popMe IIEKTPOHHOTO TOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B mieyaTHoi (opwme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JJist vt ¢ HApyIIEHUSIMUA OTIOPHO-/IBUTATEILHOTO amnmapara:

— B IeyaTHoi (opwme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCIMOCTH OT
KOHTHUHTEHTa 00y4YarOIMnXCs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

st popmupoBanus npodecCHOHANBHBIX KOMIETEHIUMH B MpoLecce
OCBOEHHS Kypca HCHOIb3yeTCS TEXHOJIOTHS MPOo(ecCHOHATbHO-Pa3BUBAIOLIETO
oOyueHus1, mpeyCMaTpUBaloIas He TOJBKO Mepeiady TeOpPEeTUIECKOro MaTepu-
aJla, HO U CTUMYJMPOBAHUE U PA3BUTHE NMPOJYKTHUBHBIX [MO3HABATENIbHBIX ACH-
CTBUI CTYAEHTOB (Ha OCHOBE ICUXOJOrO-NEAArOrMYE€CKOM TEOPUU MOITAITHOIO




(dbopMHUpOBaHNS YMCTBEHHBIX IEHCTBUIA).

AXTUBU3aIUM ¥ MHTEHCU(UKALMK MO3HABATEIBHOTO Ipoliecca CIoco0-
CTBYIOT MOJIEJIIMPOBAaHUE MPOOIEMHBIX CUTyalluid, MyJIbTUMEINIHbIE MPE3eHTa-
UM B JIGKIMOHHOM Kypce. B pamkax 51abopaTOpHBIX 3aHSATHHA MPUMEHSIOTCS
METOABl TPOEKTHOTO OOYYEHHs, HCCIEIOBATEIbCKUE METOJbI, TPEHUHTOBBIC
(dbopMBbI, METO KOHKPETHBIX cUTyalnid. B mporiecce caMoCTOsTeNbHOM AesTeNb-
HOCTU CTYJCHTBl OCBAaWBAIOT U AHAIM3HPYIOT TMEPEAOBON OMBIT, HCHOIB3YS
UMEIONIYIOCS JTUTEePaTypy U MH(GOPMAIMOHHBIE TEXHOJIOTHH, BRICTYNAIOT C Mpe-
3EHTALMAIMU, HAKAIUIMBAIOT MOPTPOIINO pa3pabOTOK.

Jlis U1l ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBBSI MPEAYCMOTpPEHA
OpraHu3aIys KOHCYJIbTAllUi C UCTIONIb30BAHUEM SJIEKTPOHHON MOYTHI.

4. OueHoYHBIE CPEACTBA JJIA TEKYLIero KOHTPOJIA yCIeBAEMOCTH U
NPOMEKYTOYHOI aTTecTauuu

4.1 OueHovHbIe CPeaCTBA JJIsSl TEKYIIer0 KOHTPOJIS YCIIeBAeMOCTH H
NMPOMEKYTOUHOM aTTecTalNu

Tekymuii KOHTPOJIb OCYIIECTBIIIETCS B YCTHOM U 3JIEKTPOHHOU (hopme B Ipo-
LIECCe BBIMOJIHEHUS JIabopaTOpHBIX padoT. IIpomMexyTOUHBIH KOHTPOJIb MPOBO-
JUTCSI B BUJIE TECTOB M KOHTPOJIbHBIX pa0b0oT. TOroBBIN KOHTPOJIb OCYIIECTBIIS-
eTCsl MPUEMOM 3aueTa B 8 cemecTpe.

4.1.1 IlpumepHblie TeMbl pedepaToB, T0KJIAI0B, ICCE

4.1.2 Ilpumepbl BApHAHTOB KOHTPOJIbHbIX PadoT, TECTOB

BAPUAHT KOHTPOJbHOM PABOTBHI
no teMe «MccnenoBanue CTpyKTYphl COETMHEHUI

Bapuant Ne4.
'H SIMP cnexrp - CeH4Brl




13C SIMP cnekrp - CsH4Brl (140.2, 132.6, 129.6, 129.3, 128.3, 101.1, 77.3, 76.9, 76.6)

4.2 ®oHJ OLICHOYHBIX CPEACTB JJISl IPOBEACHHUS MPOMEKYTOYHOM aTTecTa-
101071
4.2.1 Bonpochl 11l MOATOTOBKH K 3a4eTy

SBneHue SAepHOro MarHUTHOrO pe3oHanca. Kiiaccuueckoe onucanue.

YerpoiictBo criekrpomerpa SAMP.

OcHoBHbI€ apaMmeTpsl criekTpa AMP. XuMudeckuid CJIBUT.

OcHoBHble mapameTpsl criekTpa AMP. KoHcTaHTa CIMH-CIIMHOBOTO B3aUMO-

JIEUCTBUSL.

5. Ilporecce penakcaruu. [Ipupoaa ciuH-peneTOYHON U CIIMH-CIIMHOBOM pe-
JaKCaluu.

6. OO0mmit moaxox K aHaau3y crekTpoB IMP. AHnanu3 ciekTpoB mepBoro u 60-
Jiee BBICOKHUX MOPSIAKOB.

7. CnenuanbHble METOBI FKCIIEPUMEHTA B crieKTpockonuu IMP. Meto bl
JIBOMHOTO M MHO>KECTBEHHOT'O pe30HaHca. MHOroMepHasi CHEKTPOCKOMHS
SIMP, 0CHOBHBIE THUIIBI SKCTIEPUMEHTOB.

8. Hunammueckue 3¢ ¢extsl B ciekTpockonuu IMP. [Tonsitue OpicTporo u
MeJUIeHHOro oomMeHa. Touka KoajecieHIuu.

9. Usmenenus criektpoB SIMP, BeI3pIBaeMbI€ MPOIIECCaMU KOMITIIEKCO00pa3o-
BaHMs. AHAJIN3 CUCTEM B MPUOIMKEHUH MEIJIEHHOTO OOMEHa.

10.Ananu3 crieKTpoB B MPUOIMKEHNH OBICTpOro oOMeHa. [loHsiTue mpenensHo-
ro XUMUYECKOTO caBura. Vcmnonp3oBanue ajuTHBHON MOJIEIH NI HaOJIro-
JAEMOr0 XUMHUYECKOIO CIBUTA JIJI pacyeTa napaMeTpoB TUHAMUYECKUX CH-
CTEM.

11. Ananu3 popmel nunuu cnekrpa. Knaccuueckuit moaxona (meroa I'MC).

12.KBaHTOBOMEXaHUYECKUM MOJIX0/1 K OMMMCAHUIO CIIEKTPOB. Teopusi MaTpHUIIbI
CIIMHOBOM TJIOTHOCTH.

13.1Tpunnun meroaa DIIP. Teopus metona. Dddekt 3eemana.

14.YcrpoiictBo criektpomeTpa DIIP.

15.0OcHoBHbIe mapameTpsl ciekTpoB DI1P. g-dakTop.

16.0OcnoBubIe napameTpsl ciekTpoB DIIP. Koncranta CTB. [Ipupona cBepx-
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TOHKOT'O B3aUMOJEICTBHSI.

17.Ymmpenue nunuit cnexkrpa SI1P. MexaHu3Mbl PO1IECCOB YIIUPEHUS.

18.ITpumenenue cnexrpockonuu 1P nns uccinenoBanust KOOPAMHAITMOHHBIX
coenuHeHui. McciienoBanus B TBEPIOM BUJIE U B PACTBOPax.

19.®opma nunuu cnektpa JIIP. Kiaccuueckoe onucanue cnexrpos 1P (me-
ToA KpuBbIX JIopeHna.). OrpaHu4eHust METO/A.

20.ITpuMeHeHne MeToa MaTPUIIBI CHUTHOBOM IJIOTHOCTH K ONTUCAHUIO TMHAMH-
YECKUX CUCTEM.

KpuTepuu oieHKH 10 NPOMEKYTOYHOH aTTeCTAIUM

OneHkn «3ayeT» 3acily’>KMBaeT CTYACHT, OOHApyKUBIIUK cPOpPMHUPOBaAH-
HOCTh KOMIIETEHUUH, MPEIyCMOTPEHHBIX MPOTPaMMON JHUCUUIUIMHBI, HE00XO-
JTUMBIX JJIs JanbHenei yuéonl u npencrosiuei padboTsl 1o npogeccuu, Crpas-
JISIFOLIUICS ¢ BBIIOJTHEHUEM 3a/1aHui, IPEAYCMOTPEHHBIX IPOTPaMMOM.

OneHka «He3aueT» BBICTABIAETCA CTYICHTY, OOHapy>KUBIIEMY 3HA4u-
TeJNbHbIE MPOOENbl B 3HAHMUAX OCHOBHOTO IPOrpaMMHOr0 MaTepuana, JOIy-
CTUBIIEMY MPUHIMIHAIbHBIC OINTMOKU B BBIMIOJHEHUU MPETYCMOTPEHHBIX IMPO-
rpamMMmoit 3agaHuii. Kak mpaBuiio, olleHKa «HE3a4eT» CTaBUTCS CTyJIEHTaM, KO-
TOpbIE HE OCBOMJIM B JOJKHOW Mepe (PYHKIIMH MPENOJaBaTeNsI XUMUU U HE CMO-
TYT TPUCTYNHTh K MPOPECCHOHATBHOMN NEATEILHOCTH N0 OKOHYAaHUHU By3a 0e3
JIOTIOJTHUTEIBHBIX 3aHSATHH 110 COOTBETCTBYIOLIUM JTUCHHUTIIHHAM.

Kputepun oneHkn cHOpMHpPOBAHHBIX KOMIETCHIUNA OMPEICIISIIOTCS
YPOBHEM YCBOCHUS U3y4aeMoOro Marepuaia u orpaxensl B @OC quCHUIIINHEL.

OrneHouHBIC CpEACTBA IJII MHBAIUIOB U JIUI] C OTPAaHUICHHBIMU BO3MOXK-
HOCTSIMU 3JI0POBBSI BBIOMPAIOTCS C YUETOM UX MHIUBUAYAIbHBIX MCUXO(DU3HUE-
CKUX 0COOEHHOCTEH.

— IpU HEOOXOAMMOCTU WHBAJIMJAM U JIUIAM C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMU 3710POBbsI MPEIOCTABISETCS AOMOJHUTEIBHOE BpEMs AJisi MOATOTOBKU
OTBETA;

— IpU NPOBEACHUU TPOLIETYpPhl OLIEHUBAHUS PE3yJIbTaTOB OOyYEHUsl UH-
BaJIUJIOB U JIMI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbBS TpelyCcMaTpHUBa-
eTCsI NCTIOIh30BAaHNE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C UX UH-
TUBUAYATHHBIMU OCOOCHHOCTSIMH,

— TIpH HEOOXOAMMOCTH TSI O0YUAIONINXCS C OTPAHUYCHHBIMU BO3MOXKHO-
CTSIMH 37I0POBBSI M1 MHBAIHUIOB TPOIEAypa OIECHUBAHUS PE3YyIbTaTOB OOYUCHHS
M0 JTUCIUTUIMHE MOYKET MPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouienypa oreHWBaHUS PE3yIbTaTOB OOYYECHHS] WHBAJIUIOB W JIHI[ C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsSI 110 AUCLUHUIUIMHE (MOIYIIO) Mpery-
CMaTpHBaeT TMpejocTaBieHne WHbopMauu B (opmax, aZanTHPOBAHHBIX K
OTPaHUYCHHSIM UX 3I0POBBS U BOCHIPUSITHS HHPOPMAIIUH:

JUJist UL ¢ HApYIIIEHUSIMU 3PCHUS:

— B MeYaTHOU (hopMe yBeIMYEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.
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JIist U ¢ HapyIIeHUsIMU CITyXa:

— B IeyaTtHou opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jist vt ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTATEILHOTO anmapara:

— B IeyaTtHou opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00y4aromuXcs.

5. IlepeyeHb OCHOBHOW M JONOJHUTEIbHOH Y4eOHOI JTUTEPATYPbI, HE00XO-
AUMOM 1JISi OCBOCHUS TUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas JuTEpaTypa

1. Ycreiaiok, FO.A. Jlekuuu Mo CieKTPOCKONUH SIAEPHOTO0 MarHUTHOTO Pe30-
HaHca [DnexkTponHbid pecypc]. Y. 1 (BBoansii kypc) / FO.A. YcrbiHIOK. — M.
Texnocdepa, 2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum gocryna:
https://biblioclub.ru/index.php?page=book red&id=444862&sr=1

5.2 /lomosiHUTE/IbLHAS JIUTEpPaTypa

1. Yerbinok, FO.A. Jlekuuu mo CHEKTPOCKOINUU SIAEPHOTO MarHUTHOTO PE30-
HaHca [Tekcr] . Y. 1 (BBogusiii kypc) / FO. A. YcrbiHiok. - Mocksa : TexHo-
cdepa, 2016. - 285 c. : wi. - (Mup xumun). - bubmmorp.: c. 285.

2. Ilentun, Opwmit Aunpeesnud, Bunkos, JleB BacunbpeBuu. ®duzndeckue MeTo-
bl ccaenoBanus B xumuu. - M. : U3a-sBo "MUP" Uzn-so "ACT", 2003. -
683c.

3. B.T. [Tanromkun, FO.E. Uepnsim, B.A. Bonsiakun, I'.C. bopoakusn, WU.I'. bo-
poAKuHA. SIMepHBIA MarHUTHBIM PE30HAHC B CTPYKTYPHBIX HMCCIEAOBAHUSX /
Ots. pen. P.3. Carnees. — M.: Kpacanm, 2017. — 350 c.

5.3 Ilepuoanyeckue u3aaHusi

[Iepnognueckue xxypHansl: " KypHan koopauHauuoHHou xumun "; "JKypHain
CTPYKTYpPHOU XUMHH'".

1. http://www.sciencedirect.com

2. http://www.spectroscopynow.com

3. http://www.msg.ameslab.gov/gamess/

6. MeToguyeckne ykazaHus JJis1 00y4alOMUXCs M0 OCBOEHUIO TMCUMILINHBI
(MoayJin)

MeToauueckune PECKOMCHIAIUM IIPEIOJaBaATC/IAM 110 METOAUKE IMTPOBCACHUA
OCHOBHBIX BU/10B y‘lEﬁHl:IX 3aHATHH
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Jleknuu
Memoouxa umenus 1eKyutl

Jlexuuu SBJISIFOTCS OTHUM U3 OCHOBHBIX METOJIOB OOYUEHHS IO TUCIUILIIMHE,
KOTOPBIE JTOJDKHBI PEIIATH CAEAYIOIINE 3a0auHn:
— M3JI0KUTh BAKHEMIIMN MaTepuas NporpaMMbl Kypca, OCBELIAIOIINAN OC-
HOBHBIC MOMEHTHI;
— pa3BUTh y CTYICHTOB IMOTPEOHOCTh K CaMOCTOSTEIbHON paboTe Han
y4eOHOM ¥ HAyYHOU JTUTEPaTypOH.
['maBHOM 3a/1auel KaX 01 JIEKIUHU ABJISIETCA PACKPBITUE CYIIHOCTH TEMBI U aHa-
JIM3 €€ TJIaBHBIX MOJIOKEHUI. PeKoMeH1yeTcsl Ha IEpBOM JIEKIIMU TIOBECTHU 10
BHUMAaHUS CTYJICHTOB CTPYKTYPY Kypca U €r0 pa3Jielibl, a B JAIbHENIIEM yKa3bl-
BaTh Hayajo KaJ0To pas3zela, CyTh U €ro 3aJa4i, a, 3aKOHYUB U3JI0KEHHE,
MOJBOJIUTH UTOT IO 3TOMY Pa3zeily, YTOObI CBA3aTh €r0 CO CIETYIOIIIM.

Cooepoicanue nexyuti

Copeprkanue Jekuuid onpenensercsa padboyeil nporpammont kypca. Kpaitne xe-
JaTeNbHO, YTOOBI KaXKast IEKIMs 0XBAThIBAJIa U UCUEPIIbIBAJIA ONPEAEICHHYIO
TEeMy Kypca U Mpe/icTaBisiia cOO0H JIOTHYECKHU BIIOJIHE 3aKOHYEHHYIO paldoTy.
Jlyuuie COKpaTuTh TEMY, HO HE JOIYCKATh IIEpEphIBa €€ B TAKOM MECTE, KOraa
OCHOBHAsI HJIed €IEe TIOJIHOCTBIO HE PaCKpPhITA.

JlaGopaTopHble 3aHATHSA

Memoouka nposederust 1a60pamopHbIX 3aHAMUU
[enssmMu mpoBeieHUsI Ta0OPATOPHBIX PAOOT SABIISAIOTCS:
— YCTaHOBJICHUE CBSI3€M TEOpUU C MPAKTUKOW B (HOpMe SKCIIEPUMEH-
TaJIbHOTO MOJATBEPKACHUS TOJOKEHUN TEOPHUH;
— 00y4eHHE CTYJIEHTOB YMEHHUIO aHAIU3UPOBATh MOJYUYEHHBIE PE3Yiib-
TaThI;
— KOHTPOJIb CAMOCTOATEIBHON PabOTHI CTYAEHTOB IO OCBOCHHUIO KYypCa;
— o0yueHue HaBblKaM NpodheCcCUOHATBHON 1eITeTbHOCTH
[enu naGopaTopHOro NMpakTUKyMa JOCTUTAIOTCS HAWIYYIIUM OO0pa3oM B
TOM CJIy4ae, €CJIM BBINOJHEHUIO 3KCIEPUMEHTA MPEIUIECTBYET OIpPEICICHHAS
MOTOTOBHUTENIbHAST BHeayauTOpHasi padorta. [loaTtoMy mpenomaBatens o0s3aH
JIOBECTH JIO0 BCEX CTYJEHTOB TpadUK BBHITIOJHEHUS JTAOOPATOPHBIX PabOT C TeEM,
YTOOBI OHU MOTJIM 3aHMUMAThCS IEICHAPABICHHOMN JTOMaITHEH TTOATOTOBKOM.
[Tepen HauanoM OYEpPEIHOTO 3aHATHUS MPENOJABATENb I0JKEH YI0CTOBEPUTHCS
B TOTOBHOCTH CTYJICHTOB K BBITIOJTHEHHIO JTA0OPATOPHOUM pabOTHI ITyTeM KOPOT-
KOTo co0ece0BaHus M MPOBEPKU HATMYMSI Y CTYACHTOB 3arOTOBJICHHBIX MTPOTO-
KOJIOB MPOBEJEHUS PaOOTHI.
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Yka3zaHusl 0 CaMOCTOATEIbHO padoTe.

CamoctosrenbHas pabota cocrasisieT He MeHe 50% OT BpeMeHH, OTBO-
JUMOTO Ha W3y4eHHEe AUCUMILIMHBL [Ipu camocTosTenbHON paboTe CTYIEHT
JIOJKEH O3HAKOMUTHCS C OCHOBHBIMU Y4Y€OHUKAMU U Y4€OHBIMHU MOCOOHUSIMHU,
JOTIOJTHUTENBHOU JIMTEPATyPOU U UHBIMU JTOCTYITHBIMH JIUTEPATYPHBIMHU UCTOY-
Hukamu. [Ipu paboTe ¢ nuTepaTypoii MO0 KOHKPETHBIM TeMaM Kypca, B TOM YKC-
Ji€ YKa3aHHBIM JJIs1 CAMOCTOATEIbHOM MPOpabOTKU. OCHOBHOE BHUMAHUE CIIETy-
€T YIAEIATh BAXKHEUIIUM MOHATUAM, TEPMUHAM, ONPEAECIEHUSAM, JUIsl CKOpEUILIe-
IO YCBOEHUS KOTOPBIX LI€JI€CO00pPa3HO BECTU KPATKHII KOHCIIEKT.

7. IlepeyeHb WH(OPMALNMOHHBLIX TEXHOJOTHI, MCHOJb3yeMbIX NpPH
OCYIIECTBJIEHMH 00pPa30BaTEeJIBLHOI0 IMpolecca Mo ANCHUIUIMHE (MOXYJIIO)
(Mpu HEOOXOTUMOCTH)

7.2 IllepeyeHb HEOOXOAMMOTO IPOTPAMMHOI0 00eceYeHust

B kypce nmabopaTopHbix pabOT UCHOJB3YETCS CIEIYIONIEEe MPOrPaMMHOE
obecneuenne: ACD Labs Chemsketch freeware, HyperChem 8.0, JEOL Delta.

7.3 llepeyeHb HHPOPMALTMOHHBIX CIIPABOYHBIX CHCTEM:

1. DJNeKTpOHHAs OoubMoTeuHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)/
8. MatepuajbHO-TeXHHYeCKasi 0a3a, He00OXoAUMAst Vsl OCYIIeCTBIEHUS
00pa30BaTeJbHOI0 NMPoLECcca Mo AUCHHUIINHE (MOTYJII0)

SAMP crnexktpomerpst JEOL JMN-ECA-400, TESLA BS-587A, OIIP cnextpo-
metpel JEOL JES FA-300, Radiopan SE/X-2543.

MaTepnaanO-TeXaneCKoe o0ecreueHue AUCHUIIJIMHbBI

Ne Bua pabor
(MoAyJisl) M OCHAILIEHHOCTh

1. JlekmmoHHbIe 3aHATHS | JIGKIIMOHHAS ayIUTOPHS, OCHAIIICHHAsT YI4eOHO MeOembio,
MIePEHOCHBIM MPOEKTOPOM, HOYTOYKOM, TOCKOH-IKPAaHOM
YHUBEPCAITBHBIM M COOTBETCTBYIOIIUM IIPOTrPAMMHBIM 00€C-
neyenueM (ayna. 435C).

2. JlaGopatopHbie 3aHs- JlaGoparopuu ¢ ycTaHOBICHHBIM 00opynoBanuem: SIMP
TUA cnektpometrp JEOL JMN-ECA-400, OIIP cnexkrpomerp JEOL
JES FA-300 (ayxn. A020), AMP cnextpomerp TESLA BS-
587A, DIIP cnexrpomerp Radiopan SE/X-2543 (ayx. 136)

3. I'pynnoBeie (MHauBU- | YueOHas ayAUTOpUS ISl MPOBEAEHUS IPYIIOBBIX U UHIANBU-
IyanabHbIE) KOHCYNIbTA- | AyaJdbHBIX KOHCYJIbTALUMH, OCHAIlEHHAs yueOHOl MeOeblo,
005051 nnrepaktuBHoi nockoit SMART Board, kopoTkodokycHbIM

WHTEPAKTUBHBIM IPOEKTOPOM, HOYTOYKOM, MEJIOBOM JTOCKOM
U COOTBETCTBYIONIUM IporpaMMHBIM obectieuenuem (422C)
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http://www.elibrary.ru)/

Tekymuii KOHTPOIb,
MPOMEXYTOYHAsI aTTe-
cTanus

VYyebnas ayquTopus 71l IPOBEICHUS TEKYILIETO KOHTPOJIS 1
MIPOMEXYTOUYHOM aTTECTalluK, OCHALIICHHAs yueOHO Mebe-
npi0, nHTepakTUBHOU nockoii SMART Board, kopoTkodo-
KYCHBIM MHTEPAKTUBHBIM ITPOCKTOPOM, HOYTOYKOM, MEJIOBOM

I[OCKOﬁ U COOTBCTCTBYHOLIHM IIPpOrpaMMHBIM 066CHC‘I€HI/ICM
(4220)

CamocrosTenbpHas pa-
oora

[TomemeHue 17151 CAaMOCTOSATEIBHON PabOTHI CTY/ICHTOB,
OCHalIeHHOE y4eOHO# MeOenbio, KOMIBIOTEPHON TEXHUKOM €
BO3MOYKHOCTBIO TIOJIKITIOUCHHSI K ceTh «HTepHeT» u obecrie-
YEHHOE JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpas3oBaTenbHyI0 cpeay ynuBepcurera. (aya. 428c, 431¢)
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