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1. lean u 32124 0CBOEHHUS JUCITUTIIMHBI

1.1. leab AuCUMNJIMHBI.

OOyuHTh CTYAICHTOB BJIaJICHUIO COBPEMEHHBIMU METOAaMU UCCIIEI0BAHUS
SAMP u DIIP crieKTpocKOnuu, OCBOUTH OCHOBHBIE MTPUEMBI pA0OTHI U MPUHITUIIBI
WCCIIEIOBAHNS KOMIUIEKCHBIX COEAWHEHUH, MOATOTOBUTh K CAMOCTOSTEIIbHOMY
PENIICHUIO MPAKTUYECKUX 3a7a4 B JIAHHOM 00JIaCTM OT MOCTAaHOBKM 3aJa4dl U
IJJAHUPOBAHUS DKCIIEPUMEHTA 110 TOJIYUYEHHUSI KOHEYHOT'O pe3yybTara.

1.2. 3agaya JUCHUIJIMHBI:

— 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMH METOJaMHU HCCIEIOBAHUS KOM-
IJIEKCHBIX COEIUHEHUI, 0OpaOOTKH PEe3ylIbTAaTOB CHEKTPOCKOMMYECKUX
MCCJICIOBAaHUM, MPUHIMIIAMM TIJIAHUPOBAHUS AKCIIEPUMEHTA, MOICIUPO-
BaHUSI CIIEKTPOB CJIOXKHBIX PABHOBECHBIX CUCTEM.

— CTYIEHTHI JOJIKHBI MTO3HAKOMUTHCS C COBPEMEHHBIMU METOJaMHU, Hayu-
HbIM 00OpYy/IOBaHHWEM M MPOrPAMMHBIM OOecriedeHneM. YMeTh aKTUBHO
MPUMEHSTh COBPEMEHHBIE METOJIbl MCCJIEIOBaHusl B MpodeccuoHanbHON

cepe.

1.3. MecTo tucuMIuiuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM
NMPorpaMMblI

Hucuumuna «IMP- u OIIP- crnekTpocKonus HEOPraHUYECKUX U KOOP-
JTUHAIIMOHHBIX COCIUHEHMI» OTHOCUTCS K 4acTd, GOopMHUpYyeMON ydaCTHHUKAMHU
oOpa3oBaTenbHbIX OTHOWIeHUH, broka 1. ucuumnubael (Moaynu) ydeGHOro
wiaHa. B coorBercTBUM ¢ paboyuM Y4eOHBIM IUIAHOM JTUCLMILIMHA H3y4aeTcs
Ha 4 xypce. Bua mpomMeKyTOYHOM aTTECTalUN: 3a4eT.

JIns ee M3ydeHUs HUCIONB3YIOTCS 3HaHUS KypcOB «PU3MYECKHUE METOMBI
aHanuza» u «Pusukay.

3HaHUS U HABBIKU, MMOJYYEHHBIE B PE3YJbTAaT€ OCBOCHHS JAHHOIO Kypca,
MOTYT OBITh MCIIOJIb30BAHBI NIPU M3YyUYEHUHU CIIEIUATBHBIX MPOPUIBHBIX JUCIHU-
IUIMH, Takux Kak «HampaBneHHbI CUHTE3 HEOPraHWYECKUX U KOOPAMHALIHUOH-
HBbIX COEIMHEHUI», «CynpamMoyeKyyisipHas XuMHs», «MeToJbl UCCIEAOBAHUS
HEOPraHWYECKUX © KOMIIO3UTHBIX MATEPUAJIOB» a TakXke B HAy4YHO-
UCCIIEZIOBATEIBCKOI paboTe CTYACHTOB.

1.4 TlepeyeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO IMCHUILIMHE
(MoayJ110), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOCHHS
o0pa3oBaTeJbHOI NPOrpaMMbl

N3yuenue nanHoM y4eOHOW TUCIUIIINHBI HATIPABICHO HA (HOPMHUPOBAHUE
y 00y4aromuxcs CIeAymuX NpodhecCuOHATbHBIX KOMITETECHIIHA:



Kon n HaumeHoBaHME UHIUKATOPA J10C-
THKEHUS] KOMIIETEHIIUN

Pe3y.]'IBTaTBI O6y‘leHI/Iﬂ 110 AU CHUIIIIMHEC

[IK-1 - Criocoben OCYHICCTBIIATh CTAHAAPTHBIC OIICpalluU 110 IpCjraraCMbIM MCTOAUKAM, Ha-
IMPaBJICHHLIC HA MOJTYYCHHUC U NUCCICIOBAHUC PA3JIMIHBIX COGI[I/IHCHI/II\/'I 1 MaTCpHuajioB

HUIIK-1.1. OcymiecTBiseT cTaHIapTHEIE OIle-
pauuu no npeajgaraeMbIM METOIMKaM, Ha-
MIPaBJICHHbBIE HA MIOJTyYEHHE U HCCIIeI0BaHUE
XMMHMUYECKUX COCTMHEHUH pa3TuyHON npu-
pOZBI U MaTepHAIOB Ha UX OCHOBE

HIIK-1.2. BeiGupaeT onTuManbHbIE Tabopa-
TOPHBIE METO/IbI MOJYYEHHS U UCCIIENOBAHUS
XUMUYECKUX COCAUHEHUN pazIMuHON Ipu-
POJIBI ¥ MaTEpHAJIOB Ha X OCHOBE

3HaTh OCHOBHBIE METOIMKH MTOATOTOBKUA 00pa3IioB
Y TIPOBEJICHUSI aHAJIK3a.

YmMmeTth MMPOBOAUTL IMOATOTOBKY 06pa3u0B " BbI-
TIOJIHATH aHAJIU3 AJIA 06p33HOB pa3siIn4IHOTO THUIIA.

Brnangets MeToaMKO# MOATOTOBKH 00PA3IOB U BHI-
MIOJTHEHUS aHAIIK3a JUI 00pa3lioB Pa3IMYHOTO
THIIA.

[TK-2 - CriocoOeH MpUMEHATh COBPEMEHHYIO aIllapaTypy MpH MPOBEJCHUN HAYYHBIX HCCIIC-
JIOBaHUil, a Takke 00pabaThIBaTh M aHATM3UPOBATH MOJIYYECHHBIC PE3YIbTATHI.

HIIK-2.1. OcymiecTBIsS€T UCCIEN0BAHUE XU-
MUYECKUX COSIUHEHUN U MaTEpUAIOB C UC-
TOJI30BaHUEM COBPEMEHHOT'0 XUMHYECKOTO
o0opynoBaHus

NIIK-2.2. O6pabaTpIBaeT U aHATU3UPYET
3KCIIEPUMEHTAIILHBIC JaHHBIC, TIOJyYCHHBIC C
KCII0JIb30BaHUEM COBPEMEHHOM XUMHUYECKOMN
anmaparypbl

3HaTh OCHOBHBIE YaCTH COBPEMEHHBIX CIIEKTPO-
MeTpoB AMP u OTIP u npuHuMn ux nemcTBus

YMeTh IPOBOJUTH OCHOBHBIE ONIEPAIIUH U TEXHH-
YyecKoe 00CITyKuBaHUE mpudopa

BiageTs 0a30BbIMU HaBBIKAMH UCIIOJIB30BAHUSA
COBpPEMEHHOI anmnaparypbl Ipy MPOBEICHUH Ha-
YYHBIX MCCJIEIOBAHHN

2. CTpyKTYypa M coaepkaHue JUCHUILINHBI
2.1 PacnpenesieHue TPyA0éMKOCTH TMCUMILIHHBI 10 BUAAM PadoT

OO01mmas Tpy10€MKOCTh TUCIUILUIMHBI cocTaBiseT 3 3a4. ef. (108 vacos),
UX paclpeseseHre o BUaaM padoT MpPeACTaBICHO B TaOIUIIE.

Bup yae6HO# paboThI Bcero Cemectpsl
4acoB (dachrn)

8
KonTakTHas padora, B TOM 4HciIe:
AyauTOpHBIE 3aHATHS (BCEro): 60 60
3aHsATUS JICKIIMOHHOTO TUTIA 20 20 - -
JlabopaTopHbIe 3aHATHS 40 40 - -
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, PaKTHYe-
CKHUE 3aHATHSA) i i i i
WNnas konTaKkTHas padora:
KonTpons camoctosrensHol paboTsl (KCP) 4 4
[Ipomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA paboTa, B TOM YHcJe:
Kypcogas pabora - - - -
ITpopaboTka yaeOHOT0 (TEOPETHUECKOT0) MaTepralia 20 20 - -
BeimonHeHne HHIMBUIYyaIbHBIX 3aJaHUH (ITOJrOTOBKA 10 10 i i
COOOIIIEHUH, IPe3eHTalNI)




Pedepar

[loaroToBka K TeKyleMy KOHTPOJIIO 13,8 13,8

KonTtpoasb:

IToaroroBka K 3K3aMeHy - R

OO0mas Tpya0eMKOCTb qac. 108 108 - -
B TOM YHC/Ie KOHTAKTHAs | o 42 | 642
pabora
3a4. eJ 3 3

2.2 CTpyKTYypa TUCHUILINHBI.

Pacnpenenenue BuioB yueOHON paboOThI U UX TPYAOEMKOCTH IO pa3zeiam

JUCHUIIIINHBI.

Paznensr nuctmmnael, n3ydaeMelie B 8 cemectpe (i cryaeaToB ODO)

KonnyectBo yacos
AynutopHas Breayan-
Ne HaumeHoBaHUe pa3/ienos (Tem) Beero paGora IT)(;%";::
J | 113 | JIP | CPC
1 2 3 4 5 6 7
1. |Cnextpockonus DIIP 22 4 8 10
2. |Cnextpockonus SIMP 40 8 16 16
3. |AM penakcauus 10 2 4 4
4. HccnenoBanme KOOpAUHAIMOHHBIX COCTUHEHUN 20 4 8 8
5. |SIMP tBepaoro tena 118 | 2 4 5,8
HUTOI'O no pazoenam oucyuniuHvl 103,8| 20 40 | 43,8
Koumpone camocmosmenvroii pabomot (KCP) 4 4
IIpomesicymounas ammecmayus (MKP) 0,2 | 0,2
Tloocomoska k mexywemy KOHmpOoo 13,8 | 13,8
Obwas mpyooemkocms no OUCYUNIUHE 108 | 108
2.3 Conep:xkanue pa3iesioB QM CHUATIHHBI
2.3.1 3aHATHSA JEKIUOHHOT0 THIIA
®opma
No Hauveroasme Coneprkanue pazaena TEKYIIETrO KOH-
paszzaena
TPOJIS
1 2 3 4
1. | Cnexrpockonus | OcHoBHbIE OHATHS cniekTpockonuu DIIP. [Tapamet- |  Koaroxeuym
OI1P po1 criektpoB DIIP (g-dakrop, koncranra CTB, mm-

puna ymuum). Ocobennoctu 1P pacTBopoB

2. | Cnextpockonust
SAMP

OcHoBHble nIOHATHUSA cnekTpockonuu SIMP. ITapamer-
peI criektpoB SAMP. Ycrporictso JIMP ciekrpomerpa.
WmnynecHelil AMP u ero ocobennoctu. [Ipumenenue

Pegepam. Jok-
7140 Ha memy.




®dopma

HanmenoBanue
Ne paszena Conepxanue pasaena TEKYILETo KOH-
TPOJIA
1 2 3 4
HMMITYJIbCHBIX METOJIOB
3. | Meroas! onpe- |CriennanbHbIE METOJUKU: METOBI JBOMHOIO PE30- Pewenue 3aoau
JeJIeHus CTpyK- |HaHca, A0 u np. MHOroMepHBIE SKCTIEPUMEHTHI.
Typhl coevHe- |MI3MepeHne BpeMeH penakcaluy.
HUU
4. | HUccnenoBanue |PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COeAUHEHUI. | Koanokeuym
KOMILJIEKCHBIX |YCTOMYMBOCTL KOMIUICKCHBIX COeIMHEHN MeToabl
COCMHEHUN. |ONpPENeNICHNs KOHCTAHT YCTOMUHUBOCTH CITEKTPOCKO-
nu4yeckumu Merogamu. Mapopmanus, noayyaemas u3
SIMP u DI1IP crieKTpoB KOMIUIEKCHBIX COEUHEHHUIA.
HccnenoBanne KUHETUKM U MEXaHU3Ma peaKkLui
KOMIUIEKCO0Opa30BaHusl.
5. | Anaimu3 popmel Knaccuueckoe paccmorpenue. KBanropo-xumuueckoe| [Ipogepka pa-
JIUHUH. paccMoTpeHue. AHanu3 GOpPMbl TMHUU CIIEKTPOB oom. Omuemul 0
SIMP u DI1IP ¢ ucnonb30BaHUEM METO/1a MATPHULIBI B8bINOJIHCHUU.
CIIMHOBOM TJIOTHOCTH.
6. | AMP cnextpo- |OcoGeHHOCTH IKCIIEPUMEHTANbHBIX TEXHUK. Bpate- | Buinoanenue un-
CKOIIMSI TBEPJOr0|HHUE MO MarndyeckuM yrioM Ilomyuenue cTpykTyp- OUBUOYATILHBIX
Tena HoM nHdopmanuu u3 cnekrpos AMP 1tBeporo Tena. 3a0anuil

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA

(yueOHBIM IUIAaHOM 3aHSTUSI CEMUHAPCKOI0 TUMA HE IPEAYCMOTPEHBI)

2.3.3 JlabopaTopHble 3aHATHUS

dopMa TeKylero

Ne HaumenoBanue nabopaTtopHbix padboT
KOHTPOJIA
1 3 4
1. |3uakomctBO ¢ DIIP cniekrpomerpoM. ChbeMKa CIEKTPOB Pa3IMYHBIX Yemmuwiti onpoc
COEJIMHEHUIN. AHAJIU3 U UHTEPIPETALIUS] CIIEKTPOB.
2. |UccnenoBaHust KOMIIEKCOOOpa30BaHUS MEJIU C OPTAaHUYECKUMU JIU- | Omuem no 1ao.
ra"jamu. [IpuroTosieHre pacTBOPOB, CbeMKa CIIEKTPOB. pabome
3. |AHanm3 cnekTpoB U 00pabOTKA MOTYYCHHBIX PE3YIIbTATOB. Pewenue 3a0au
4. |3nakomctBO ¢ AMP cnexkrpomeTpoM. CheMKa CIIEKTPOB Pa3IUUHBIX Omuem no 1ao.
COCJIMHEHUIN. AHAJIU3 U UHTEPIPETALNS CIIEKTPOB. pabome
5. |HccnenoBanue cTpykTyphl coeaHeHUH. CriennaibHble METOJUKH. Omuem no naod.
pabome
6. |HMccrnenoBanus komiiekcooOpa3oBanus P33 ¢ opraHnuecKuMH Ju- Omuem no nao.
rangamu. [lpuroroBieHre pacTBOPOB, CheMKa CIEKTPOB pabome
7. |Ananu3 crieKTpoB U 00pabOTKa MOYICHHBIX PE3YJIbTATOB. Pewenue 3a0au
8. |[IpuroroBienue oO6pa3LOB TBEPIOTO Tesd, ChEMKA CIIEKTPOB, pac- Omuem no 1ao.

mpoBKa PE3yJIHTATOB

pabome




2.3.4 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT

KypcoBbie paboThl — HE TIPETYCMOTPEHBI

2.4 IlepevyeHb y4eOHO-METOAMYECKOT0 00ecTiedeHUs 1JIsl CAMOCTOSI-
TeJbHON PadoThI 00y4aOUIUXCH M0 JUCHUIINHE (MOAYJIIO)

HepequL y‘Ie6HO'MeTOI[I/I‘{eCKOFO obecrneyeHus JUCHHUIIIINHBI 110

No Bun CPC o
BBIITIOJTHEHHUKO CaMOCTOATCIbHOU pa6OTI)I
1 2 3
1 | Teoperuueckas ca- Metonuueckue peKOMEHAAIUA K OpraHu3aliy ayIuTOPHOU U

MOTIOJTOTOBKA  |BHEAYAUTOPHOU (CaMOCTOSATEIHHON) pabOThl CTYIEHTOB: METOJIU-

2 | Toxgroroska x JIP |ueckue ykazanus / coct. T.I1. Cropoxenko, T.b. Tlounnok, A.B.
3 Pedepar Bbecnanos, H.B. Jlo3a. — Kpacuogap: Kyb6anckwuii roc. yu-t, 2018.
4 | Jlokmanwl, pesen- |89 c.
TaImn HHTepHeT pecypchl O AUCLUILIMHE, B TOM YHCJIE YKa3aHHbIC B
1.6.

VY4eOHO-MeTOIMYECKHEe MaTepuaibl Il CAMOCTOSATEIbHON padoThl 00Yy-
YaIOIIUXCAd W3 4YHUCJIa MHBAJIWUIOB W JIUI[ C OTPAHUYECHHBIMU BO3MOXHOCTSMHU
3nopoBbst (OB3) mpenocraBmsitorest B popmax, aIanTUPOBAHHBIX K OTPaHUYCHU-
SIM MIX 37I0POBbSI M BOCIIPUATHS UHGOPMAIIUHU:

JUIst i1 ¢ HapyLIEHUSIMU 3PEHUS:

— B [IeYaTHOU (hopMe yBETMYEHHBIM HIPUDTOM,
— B (hopMe JIEKTPOHHOT O IOKYMEHTA.

JIns nun ¢ HapyLIeHUsIMU CiyXa:

— B eyatHou opme,

— B (hopMe JIEKTPOHHOTO TIOKYMEHTA.

JList vt ¢ HapyIIEHUSIMA OTIOPHO-/IBUTATEILHOTO anmapara:

— B neyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTHMHT'€HTa 00y4aroInXCsl.

3. O0pa3oBaTtejibHbIE TEXHOJIOTUH

st popmupoBanus npodeccHoHATbHBIX KOMIIETEHIIUM B MPOIIECCE OC-
BOEHHUSI Kypca MCIOJB3YeTCSd TEXHOJOrus NpodeccuoHaIbHO-pa3BUBAIOIIETO
oOy4eHusl, TpelyCMaTPUBAIOIIAs HE TOJBKO Iepeaady TEOpPETHYeCKOro mate-
puana, HO U CTUMYJHMPOBAHUE U PA3BUTHE MPOAYKTHUBHBIX IMO3HABATEIbHBIX
JEUCTBUI CTYJEHTOB (HA OCHOBE MCHUXOJOTO-IEIaroruueckoi TEOpUuM ModTarl-




HOT'0 (hOPMHUPOBAHMSI YMCTBEHHBIX JICUCTBUN).

AKTUBU3AIMN U UHTCHCU(DUKAIINY TTO3HABATEIHHOTO TIPOIlecca Croco0CT-
BYIOT MOJISTMPOBAHUE MPOOJIIEMHBIX CUTYAINi, MyJIbTUMEIUMHbIE TPE3CHTAIINH
B JICKIIMOHHOM Kypce. B pamkax 1abopaTopHBIX 3aHATHI TPUMEHSIIOTCS METOIbI
IPOEKTHOTO OOYYEHHMSI, UCCIIEIOBATEIHLCKUE METOIbI, TPEHHUHT OBBIE (DOPMEI, Me-
TOJl KOHKPETHBIX CHUTYyalmid. B mporecce caMOCTOSTENLHON NESATEeThHOCTH CTY-
JIEHTHI OCBAaMBAIOT W AHAIM3HPYIOT MEPEIOBOM OIBIT, UCTIOIB3YS UMCIOIIYIOCS
JUTEpaTypy U MHGOPMAIIMOHHBIE TEXHOJIOTHH, BBICTYIAIOT C MPE3CHTAIMSIMHU,
HaKaIuTMBalOT NOpT(ono pa3padoToK.

JIist U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI MPEyCMOTpPEHA
OpTraHM3aIysi KOHCYJIbTAIUH C UCIIOIb30BAHUEM AJICKTPOHHON TTOUTHI.

4. OHeHO‘IHbIe cpeacrea Iy TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH U
HpOMe)I(yTO‘IHOﬁ arTrecranmmu

4.1 OueHo4YHbIEe CPeACTBA JJI5l TEKYIIEr0o KOHTPOJISI YCNEeBAEMOCTH U
NMPOMEKYTOUHOI aTTecTAIMU

Tekyuuii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM M 3JIEKTPOHHOM (opme B Tpo-
[[ecCce BBIMOJIHEHUA JTabopaTopHbIX padoT. [IpomMexyTOYHBIN KOHTPOIb MPOBO-
JTUTCSl B BUJIE€ TECTOB U KOHTPOJIbHBIX paboT. UTOroBbIii KOHTPOJIb OCYIIECTBIIS-
eTcs MpUeMoM 3a4eTa B 8 cemecTpe.

4.1.1 IlpumepHsbie TeMbl pedepaToB, A0KJIAT0B, ICCe

4.1.2 Ilpumepbl BAPHAHTOB KOHTPOJIbHBIX PadoOT, TECTOB

BAPUAHT KOHTPOJILHOM PABOTHI
1o reMe «/ccnenoBanne CTPyKTYphl COEAUHEHUN»

Bapuant Ne4.
'H amP cuektp - CgH,Brl




B3C SIMP cmextp - CsH4Brl (140.2, 132.6, 129.6, 129.3, 128.3, 101.1, 77.3, 76.9, 76.6)

4.2 ®oHA OLCHOYHBIX CPEACTB AJIf NPOBEICHHUS POMEKYTOYHOM aTTecTa-
107071
4.2.1 Bonpochl 11l MOATOTOBKH K 324€eTy

SIBiieHME AIEpHOrO0 MAarHUTHOIO pe3oHaHnca. Kiiaccuueckoe onvcanue.

YcerpoiicTBo criektpoMerpa SIMP.

OcHoBHbIe mapaMmeTpsl criekTpa AMP. XuMudeckuii CBUT.

OcHoBHbIe mapameTpsl criekTpa AMP. KoHncTanTa ciuH-CIMHOBOTO B3anMO-

JEVCTBUA.

5. Ilpoueccsl penakcanuu. [Ipupoga ciMH-peNIETOYHON U CIUH-CIIMHOBOM pe-
JIaKCallUH.

6. O6muii nogxox K aHanu3y cnekTpoB IMP. Ananu3 cnekTpoB nepBoro u 60o-
Jiee BBICOKHX ITOPSIKOB.

7. CnenuaibHble METO/IbI SKCIIEpUMEHTA B criekTpockonuu AMP. Meroabl
JBOITHOTO 1 MHOYKECTBEHHOI'O pe30HaHCa. MHOroMepHasi ClIEKTPOCKOIIHS
SIMP, OCHOBHBIE TUIIBI IKCIIEPUMEHTOB.

8. Hunamuueckue 3Qdextsl B ciekrpockonuu AMP. ITonstie OpicTporo u
MeJIeHHOro ooMeHa. Touka KoanecIeHIINH.

9. Usmenenus crnektpoB AMP, BbI3bIBaeMbI€ MpolieccaMi KOMILIEKCO0Opa3o-
BaHUA. AHAJIU3 CUCTEM B NMPUOJIMKEHUN MEJICHHOTO OOMEHa.

10. AHanu3 criekTpoB B MPUOIMKEHUU ObICTporo oomeHa. [lonarue npenenbHo-
ro XMMHUYECKOTro c/iBura. Vcrnonbp3oBaHue aJANTUBHON MOJIENHU AJi HAOIIo-
JTA€MOT0 XMMHUYECKOT'0 CJIBUTa ISl pacyeTa mapaMeTpoB JUHAMUYECKUX CHUC-
TEM.

11. Ananu3 popmsl muaun cnekrpa. Knaccuueckuit monxon (merox ['MC).

12.KBaHTOBOMEXaHUYECKHUM MOIXO K OMUCAHUIO CIIEKTPOB. Teopust MaTpuIlbl
CIIMHOBOM ITJTIOTHOCTH.

13.[Ipunun metona DIIP. Teopus merona. Dpdext 3eemana.

14. VY crpoiictBo criektpomerpa DIIP.

15.0cHoBHbIe mapameTpsl criekTpoB DIIP. g-axTop.

16.OcHoBHbIe mapameTpsl ciekTpoB DIIP. Koncranta CTB. I1pupona cBepx-

~PoODdDE



TOHKOI'O B3aUMOJICHCTBHS.

17.Ympenue nunuii cnektpa I11P. MexaHu3MbI TPOLIECCOB YIIUPEHMUS.

18.1Ipumenenue criekrpockonuu DIIP niis uccnenoBanms KOOpIMHAITMOHHBIX
coenuHenui. MccienoBanus B TBEp/IOM BUJIE U B paCTBOPAX.

19.®opma nuamnu cnekrpa DIIP. Knaccuueckoe onmcanue cnexktpos DI1P (me-
Toa KpuBbIX JlopeHua.). OrpaHuueHust MeToza.

20.IIpuMeHeHre MeTo1a MaTPHUIIBI CTUHOBOM INTIOTHOCTH K OMMCAHUIO TUHAMM-
YECKUX CHCTEM.

Kpurepuu oneHKH 0 NPOMEKYyTOYHOM aTTeCTAlMU

OueHKH «3a4eTy 3aciay’KUBAeT CTYACHT, OOHAPYKUBIINKA CHOPMUPOBAH-
HOCTh KOMIIETEHLIUH, MPEIYCMOTPEHHBIX MPOrpaMMON JHUCLMIUIMHBI, HEOOXO-
JTUMBIX JIJISl JajdbHeen yuéobl 1 mpeacTosIIe paboThl Mo Mpogeccuu, CrpaB-
JIIFOLIMICS C BBINIOJHEHUEM 3aJaHUH, [IPEYCMOTPEHHBIX [IPOrPaMMO.

OueHka «He3ayeT» BBICTABIAETCA CTYACHTY, OOHApy>KHMBIIEMY 3HayH-
TeNbHbIE MPOOENBbl B 3HAHUAX OCHOBHOI'O MPOrpaMMHOr0 Marepuania, JOITycC-
TUBILIEMY NPHUHIMIHAIbHbIE OMIMOKM B BBINOJIHEHUM IPETYCMOTPEHHBIX MPO-
rpaMMoi 3agaHuii. Kak mpaBuio, OIEHKa «HE3a4eT» CTABUTCS CTYICHTaM, KO-
TOpbIE HE OCBOWJIM B IOJDKHOU Mepe (DYHKIIMH TpernofaBaTeils XUMUU U HE CMO-
I'yT TPUCTYNHUTH K NMPO(PECCHOHAIBHOMN EATEILHOCTH IO OKOHYAHUU By3a 0€3
JOTIOJTHUTEIIBHBIX 3aHATUI 110 COOTBETCTBYIOIINM JUCIUIIIINHAM.

Kpurepun oneHkn cHOpMHPOBAHHBIX KOMIIETEHUUN ONPEAENISIIOTCS
YPOBHEM YCBOEHUS M3y4aeMoro marepuana u orpaxessl B @OC auCHMILIAHEIL.

OueHoYHBIE CpECTBA U1l UHBAJIWIOB U JIMIl C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMU 37I0POBbSI BEIOMPAIOTCS C YUETOM UX WHIAMBUAYATbHBIX MCUXO(pU3NYe-
CKHX OCOOEHHOCTEH.

— IpU HEOOXOAMMOCTH WHBAJIMJAM U JIMIAM C O'PAaHUYE€HHBIMU BO3MOXK-
HOCTSIMH 3J10POBbS IPEIOCTABIIIETCS JOIOIHUTEIBHOE BPEMs I IIOATOTOBKHU
OTBETA;

— IpU MPOBEACHUU MPOLIETYPHl OLIEHWBAHUS PE3yNbTaTOB OOYyUEHHUs WH-
BAJIMJIOB U JIUI C OTPAaHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBBS MpPEayCcMaTprBa-
€TCsl UCIIOJIb30BAaHUE TEXHUUECKUX CPENICTB, HEOOXOUMBIX UM B CBSI3U C UX MH-
JUBUAYAIbHBIMU OCOOCHHOCTSIMH;

— MpU HEOOXOAUMOCTH ISl 00Y4arOUIUXCsl C OTPAaHUYEHHBIMU BO3MOYKHO-
CTSIMHU 3/I0POBbSl 1 MHBAJIWJOB IPOLIEAYPA OLICHUBAHUS PE3YJIbTATOB OOYYEHHUS
M0 TUCIUIUIMHE MOXET MTPOBOIUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa oueHUBaHMS Pe3yJbTaTOB 00YUYEHUS MHBAJIUIOB U JIMI] C OT-
PAaHUYEHHBIMH BO3MOYKHOCTSIMU 310POBBbS 110 JUCUUIUIMHE (MOAYJO) Ipery-
CMaTpHUBaeT npeaocTaBieHne nHpopmaluu B Gopmax, aJanTUPOBAHHBIX K OT-
paHUUYEHUSM UX 3/I0pPOBbS U BOCTIPUATHUS HHPOPMAIUH:

JI1st 1 ¢ HapyWIEHUSIMU 3PEHUS:

— B [Ie4aTHOU (hopMe YBETUYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT O IOKYMEHTA.
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JIJIs 71T ¢ HApYIICHUSIMHA CITyXa:

— B neyatHou opme,

— B (hopme 2IEKTPOHHOTO IOKYMEHTA.

JLJtst U1 ¢ HApYIIIEHUSIMA OTIOPHO-/IBUTAaTEILHOTO amnmapara:

— B meyatHou opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TTepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTHHTE€HTa 00y4alomuXxCsl.

5. IlepeyeHb OCHOBHOM U JIONOJHUTEILHOM Y4eOHOI JJUTEpPaTypPhl, HEO0XO0-
AMMOM )i OCBOCHUS JUCUUILIMHBI (MOXYJIs1)

5.1 OcHoBHas JuTEepaTypa

1. Ycreinok, FO.A. Jlekuuu no CeKTPOCKOIUHU SIIEPHOTO MarHUTHOTO PE30-
HaHca [DnekTponHsIi pecypc]. Y. 1 (BBoaHsIit kypc) / FO.A. YcTpiHIOK. — M.
Texnocdepa, 2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum gocrymna:
https://biblioclub.ru/index.php?page=book_red&id=444862&sr=1

5.2 JlonmoJiHUTEJIbHAS JIMTEPaTypa

1. Vcreinok, FO.A. JlekMu 1o CHEKTPOCKONMUU SEPHOI0 MAarHUTHOTO Pe30-
HaHca [Tekcr] . Y. 1 (BBomusIit kype) / FO. A. YcTeiatok. - Mocksa : TexHo-
cthepa, 2016. - 285 c. : wi. - (Mup xumun). - bubauorp.: c. 285.

2. Tlentun, Opuit AugpeeBuu, Bunkos, JleB Bacunbepny. dusnueckue MeTo-
Bl UccnenoBanusa B xuMun. - M. : U3a-Bo "MUP" MU3n-so "ACT", 2003. -
683c.

3. B.T. Ilantomkun, FO.E. Yepnsim, B.A. Bonsiakus, I'.C. boponkun, N.T". bo-
pOAKWHA. SepHBIi MATHUTHBIN PE30HAHC B CTPYKTYPHBIX MCCIIEIOBAHUSX /
Ots. pen. P.3. Cargees. — M.: Kpacang, 2017. — 350 c.

5.3 Ilepuoanueckue U3IaHUS

[Tepnognueckue xypHansl: " JKypHan koopauHanrnoHHoM xumud ; "KypHan
CTPYKTYpPHOU XUMHH'".

1. http://www.sciencedirect.com

2. http://www.spectroscopynow.com

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

6. MeToauueckne yKazaHus JJs 00y4aloUUXCsl 10 OCBOCHUIO THCHUIIHHBI
(MmoayJin)

MeTtoauveckue PEKOMEHIANUMA NIPpenoaaBaTe/IsiM 110 METOAUKE IPOBEICHUS
OCHOBHBIX BHJ10B yqeﬁHbe 3aHATHH
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Jlekuuu
Memoouxa umenus nexyui

Jlexuuu SIBISFOTCSI OJTHUM U3 OCHOBHBIX METOJ[OB OOYUEHHUS 1O JUCITUTUIHHE,
KOTOpPBIE JOJDKHBI PEIIaTh CACAYIONIUE 3a1a4u:
— HW3JI0)KUTh BaXXHEWILMN MaTepuan IpOorpaMMbl Kypca, OCBELIAOIIUNA OC-
HOBHBIE MOMEHTHI;
— pPa3BUThb Y CTYJAEHTOB TMOTPEOHOCTh K CaMOCTOSTEIBHON paboTe Hal
y4eOHON M HAYYHOU JTMTEepaTypoil.
['maBHOM 3a71a4eil Kax0M JICKIIUU SIBJISIETCSI PACKPBITUE CYIIITHOCTH TEMBI U aHa-
JIM3 €€ TJIaBHBIX MOJ0KEHU. PekoMeH1yeTcst Ha 1epBOil JIEKIIMU TOBECTH 10
BHUMAaHMS CTYJICHTOB CTPYKTYPY Kypca U €ro pas3Jeibl, a B JAIbHEHIIIEM yKa3bl-
BaTh HAYaJIO KaXJI0ro pa3aena, CyTh U €ro 3aJ1a4u, a, 3AKOHYUB U3JI0KECHHUE,
MOJIBOJIUTH UTOT IO ATOMY pa3ielly, YTOOBI CBSI3aTh €0 CO CICTYIOIIHUM.

Cooepoicanue nexyuii

Coneprxanue JeKIui onpenensercs padbodeii mporpammoit kypeca. Kpaitae sxe-
JIaTeNbHO, YTOOBI KaXK[as JISKIIUS OXBaThIBaJa U UCUYEPIbIBAIA ONPECICHHYIO
TEMY Kypca U MPEICTaBIIsiiia COO0H JIOTMYECKH BITOJIHE 3aKOHUYCHHYIO padoTy.
Jlydiie COKpaTuTh TEMY, HO HE JIOIYCKATh NIEPEPhIBA €€ B TAKOM MECTE, KOTr1a
OCHOBHAs UJI€ €Ille MOJTHOCTHIO HE PACKPHITA.

JlabopaTopHbIe 3aHATHA

Memoouxa nposedernus 1a60pamopHbixX 3aHAMULL
Hensmu mpoBeneHust 1a0OpaTOPHBIX padOT SIBISIOTCA:
— YCTaHOBJICHHE CBSI3€M TEOPUM C MPAKTUKOH B (GopMe 3KCIepUMEH-
TaJbHOTO MOJTBEPKICHHS MOJIOKEHUN TEOPUH;
— oOyd4eHHe CTyJEeHTOB YMEHHUIO aHAIM3HPOBATh MOJTY4YEHHBIE PE3yib-
TaThI;
— KOHTPOJIb CAMOCTOSITEIbHOM PaObOTHI CTYJIEHTOB M0 OCBOEHUIO KypCa;
— o0ydeHne HaBbIKaM MPOGECCHOHATBHON AeSITENFHOCTH
[enn n1abopaTOpHOTO MPAaKTHUKyMa TOCTUTAIOTCS HAWIYyYLIUM 00pa3oM B
TOM CJIy4ae, €ClId BBINOJIHEHUIO SKCIEPUMEHTA MPEIIIECTBYET OIpeieieHHas
NOJICOTOBUTENIbHAA BHeayJquTOopHas pabora. [loaToMy npenopaBaTens 00s3aH
JIOBECTH JI0 BCEX CTYJEHTOB TpadUK BBHITIOJHEHUS JabOpaTOPHBIX paboT C TeM,
9TOOBI OHW MOTJIM 3aHUMAThCS [IETICHANPABICHHON JTOMAIIHEH MOATOTOBKOM.
[lepen HauanoOM ouepeHOrO 3aHATHS MPENOABATENb TOIKEH YAOCTOBEPUTHCS
B TOTOBHOCTH CTYI€HTOB K BBITIOJIHEHHUIO JTA0OPATOPHOM pabOThI MMyTEM KOPOT-
KOT0 coOeceIoBaHus U MMPOBEPKH HAJMUMS y CTYIE€HTOB 3aTrOTOBJIEHHBIX MPOTO-
KOJIOB MPOBEAEHUS PaOOTHI.

12



Yka3zanusi Mo caMoCTOATEILHOM padoTe.

CamocrosTenbHas pabora cocrasisier He MeHe 50% OT BpeMeHHu, OTBO-
JUMOr0 Ha M3y4YeHue AUCHMIUIAHBL. [Ipu camocrositenbHO padoTe CTYAEHT
JIOJDKEH O3HAKOMUTBCS C OCHOBHBIMU y4YE€OHUKAaMU U Y4€OHBIMHU MOCOOUSMH,
JOTIOTHUTENIBHON JINTEPATypOH U MHBIMHU JOCTYIHBIMU JINTEPATYPHBIMU HCTOY-
Hukamu. [Ipu padote ¢ nurepatypoii o KOHKpETHBIM TEMaM Kypca, B TOM YHC-
Jie yKa3aHHBIM JIJIsl CaMOCTOSITENbHON NMPOPAOOTKU. OCHOBHOE BHUMAHHE CIIEAY-
€T yAENATh BaXXHEHUIIUM MOHATHAM, TEPMUHAM, ONPENEIECHUsAM, A1 CKOpeile-
IO YCBOEHHS KOTOPBIX 11€J1€CO00pa3HO BECTU KPATKUN KOHCIIEKT.

7. IlepeyeHb MHMOPMAIMOHHBIX TEXHOJOTHH, HCIHOJb3YyeMbIX NPH
OCYLECTBJICHMH 00pPa30BaTeJIbHOI0 mpouecca mo AMCHUILUIMHE (MOIYJII0)
(mpu HeOOXOAMMOCTH)

7.2 TllepeyeHb HEOOXOIUMOT0 MPOTPAMMHOI0 00ecTeYeHust

B kypce nabopaTopHbIXx pabOT UCMOIB3YETCS CIENYIOIee MPOrpaMMHOE
obecneuenne: ACD Labs Chemsketch freeware, HyperChem 8.0, JEOL Delta.

7.3 llepeyeHb HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

1. DJIeKTpOHHAs OuoOMoTeuHast cHucTeMa eLIBRARY.RU
(http://www.elibrary.ru)/
8. MaTepuajibHO-TeXHHYecKasi 0a3a, He00XoAUMAs /ISl OCYIIeCTBJIEHUSA
00pa30BaTeJbHOIO MpoLecca Mo JUCHUIIMHE (MOIYJII0)

AMP cnexkrpomerpsl JEOL JMN-ECA-400, TESLA BS-587A, DIIP cnekTpo-
metpel JEOL JES FA-300, Radiopan SE/X-2543.

MaTepuajibHO-TeXHUYECKOe o0ecneyeHue JUCHMIIINHbI

Ne Bupa pador
(MoyJis1) M OCHAIIEHHOCTD

1. Jleknmonnele 3ausaTusa | JIGKIMOHHAS ayIUTOPHUs, OCHAIIICHHAsT Y4eOHOH MeOenbo,
MIEPEHOCHBIM MMPOEKTOPOM, HOYTOYKOM, IOCKOH-IKPaAaHOM
YHUBEPCAJIBHBIM M COOTBETCTBYIOIIUM ITPOTrPAMMHBIM 00€C-
neuyenueM (ayz. 435C).

2. JlaGopartopusble 3ans- | JlabopaTopuu ¢ ycTaHOBIEHHBIM 00opynoBanuem: AMP
THUS criekrpometp JEOL JMN-ECA-400, OIIP criektpometp JEOL
JES FA-300 (ayxn. A020), AMP cnekrpomerp TESLA BS-
587A, OIIP criekrpometp Radiopan SE/X-2543 (ayx. 136)

3. ['pynnoBele (MHAMBU- | YueOHast ayAUTOPUS U1 IPOBEICHUS TPYIIIOBBIX U MHIUBH-
NyalibHbl€) KOHCYJIbTa- | IyalbHbIX KOHCYJIbTAllUi, OCHAIIEHHAs] y4eOHOU MeOebIo,
107071 uHTepakTUBHOM 10ckoii SMART Board, kopoTkohokycHBIM

MHTEPaKTUBHBIM IIPOEKTOPOM, HOYTOYKOM, MEJIOBOM JTOCKOM
Y COOTBETCTBYIOIIUM IporpaMMHbIM obecnieuenueM (422C)
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http://www.elibrary.ru)/

Texyuuii KOHTPOJIb,
MPOMEKYTOUHAs aTTe-
cTanus

VYyebnas ayquTopus s IPOBEICHUS TEKYIIETro KOHTPOIS U
MIPOMEXKYTOUHOM aTTeCTalllK, OCHAIIEHHAas y4eOHOo# Mmebe-
nb0, nHTepakTUBHOU nockoit SMART Board, kopoTtkodo-
KYCHBIM MHTEPAKTUBHBIM IPOEKTOPOM, HOYTOYKOM, MEJIOBOM

HOCKOﬁ 1 COOTBCTCTBYIOIIUM IIPOTPAMMHBIM O6CCHC‘{€HI/ICM
(422C)

CamocTosiTenbHas pa-
6ota

[Tomemenne a1t caMOCTOSITEIbHON PabOTHI CTYAEHTOB, OC-
HalleHHOE Y4eOHOU MeOeTbI0, KOMIBIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO MOAKIIOYEHUS K ceTu «HTepHEeT» 1 obecrie-
YEHHOE JIOCTYIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-
obOpa3zoBaTenbHyI0 cpeay yuusepcutera. (aya. 428c, 431¢)
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