MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOU
OEJIEPALIMN
deniepasibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUS

«3abaifkaJIbCKHIA TOCYIaPCTBEHHBIN YHUBEPCUTET»
(PI'BOY BO «3a0I'Y»)

DHepreTuyeckuil pakyibTeT

Kagenpa Xumnn
YTBEPXIAIO:
Hexkan axynabrera

DHepreTuyeckuil (pakynabTeT

Baryxtun Angpeit
I'ennanpeBUY

« » 20
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[Tpodusb — DHepro- u pecypcocdeperamoie XuMUIeCKre Mporecchl MPOU3BOACTB (17151 Habopa
2023)
dopma oOyueHus: 3a09Has



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

OBJIAJIETh COBPEMEHHBIMU METOJAMHU UCCIIEAOBaHUs OOBEKTOB XMMHUM, YMETh COUYETaTh pa3Hble
METOABI 4J1s1 (POPMUPOBaHUS MPABUIILHOTO IOHUMAHUS ITPOLIECCOB, MTPOTEKAIOUINX B OKPYKAIOIIEM
Mupe

3anauv N3yyeHus TUCIUILIMHBL:

pPaccMOTpPETh TEOPETUYECKHUE OCHOBBI (DUBMYECKMX METOJOB HCCJIEAOBAHUS M OOIIYIO
METO/IOJIOTUIO MX UCTIOJIb30BAHUS;

HOJIyYUTh HABBIKM TPAKTUYECKOM paOOThl M HMHTEPIPETALMA PE3YJIbTATOB C TMOMOIIBIO
J1a00paTOPHOTO MPAKTUKYMA.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Hucimmumbaa 51.0.06 «®usnyeckre MeToabl MCCIIEIOBAHUS» OTHOCHUTCS K JUCLMIUIMHAM IIO
BbIOOpY TpodeccuoHanbHoro nukiaa OOIL. [Ins ycnemHoro OcBOeHWs! AUCHUILIUHBL CTYIEHT
JIOJDKEH WMeTh 0a30Byl® moarotoBky mno auciwmmmmaam  b1.0.12  «®usuka», B1.0.16
«Heoprannveckas xumusi», 51.0.17 «Ananuruyeckas xumus», 51.0.19 «Puznyeckas xumus»,
b1.0.10 «Bpicmass marematuka», b1.0.18 «Opranuueckass xumusi». Hacrosimas aucuuriMHa
TOTOBUT CTYJEHTOB K u3yyeHHi0o KypcoB bI1.B.09 «Xumuueckuil aHaiu3 MNOPUPOJHBIX U
MPOMBIIIIEHHBIX CTOYHBIX BoA», B1.B.10 «Xumuueckuil 3sneMeHTHbIA U (ha30BbIA aHATIN3
MUHEPATbHOTO ChIpbs 3abaiikanbckoro Kpasi», b1.B.12 «TexHnyeckuil aHanu3 NPoayKIIMU TOPHO-
XMMHUYECKUX KOMOMHATOB 3adaikabckoro kpas». Hucrummmaa B1.0.06 «Pusnueckue MeTOIbl
UCCcIieIoOBaHUsI» U3ydyaetcs Ha 4 Kypce B 8 cemecTpe.

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpygoeMKOCTh JTUCIAIUTMHBI (MOJIYJIsI) cocTaBisieT 3 3aueTHHIX(bie) eauHuIl(br), 108
YacoB.

Buanl 3agatuii Cemectp 8 Bcero yacos
OO11ast TpyI0EMKOCTb 108
AyJIUTOpHBIE 3aHATHA, B T.4. 20 20
Jleximonnsie (JIK) 10 10
[IpakTrueckue (CEeMUHAPCKUE) 0 0
(I13, C3)
Jlabopatopusie (JIP) 10 10
CamocrosiTesibHas padoTa 88 88
cryaenroB (CPC)




dopma npomMexyTOYHOM
aTTecTalliu B CEMECTpe

3aueT

KypcoBas padora (kypcoBoit
npoekT) (KP, KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpamMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

IIPOrpamMMmBbl

[Tnanupyemble pe3yabTaThl
00yuYeHHUs 1O TUCIUTLIMHE

Kon u
HalIMeHOBaHUe
KOMIIETEHIINU

NHpukaTopsl JOCTUXKEHUS
KOMIIeTEHIIMH, (POPMUPYEMBIE B
paMKax IACUUILIMHBI

JleCKpUIITOPbI: 3HAHUS, YMEHUS,
HAaBBbIKU U (WJIM) OMBIT JEATEIBHOCTU

OIIK-2

OIIK-2.1 Ucnonb3yer
MaTeMaTU4YeCKUe METOAbI AJIs
peleHus 3a1a4 npodeccuoHaIbHOM
JeSITeIbHOCTH

3HaTh: OCHOBBl MAaTEMAaTHUYECKOMU
CTATUCTUKU  TPUMEHUTEIbHO K
OLICHKE HpaBI/IHBHOCTI/I n
BOCIIPOU3BOJUMOCTHU PE3yJIbTaTOB.

VYMeTh: aHaIM3UpOBATh MOTYYEHHbIE
SKCIEPUMEHTAJIbHbIE JIaHHEIE,
0pOpMIIAITH  IKCHEPUMEHTAJIbHbIE
PE3YbTATHI.

Bianers: HaBBIKaMU
MaTeMAaTHYECKOU 00paboTKN
9KCHepI/IMeHTaHLHI)IX pCSYJILTaTOB 158
MPeCTaBJICHHUS MTOJIyYSeHHBIX JTAaHHBIX

OIlK-2

OIIK-2.2 Ucnons3yer (usnyeckue
METOIBl  AJI  pellleHus  3aaad
1pohECCUOHAIIBHOM AEATENbHOCTU

3HaTh: TEOpHI0, TMO3BOJISIOUIYIO
ONUCHIBATh (PUBUYECKUE SIBJICHUS,
KOTOPBICTIOCITY’)KMJIM ~ OCHOBOWM B
O3HUKHOBECHUS (usmyeckoro
METO/a, BO3MOKHOCTH u
OTFpaHUYEeHUsT  METOJIOB,  CITOCOO
MPUTOTOBJICHUST  OOpaslioB A
aHaIm3a.
Ymers: MHTEPIPETUPOBAThH u
OLICHMBATh SKCIIEpUMEHTAJIbHBIE
JlaHHBIE, WJIEHTU(PUIMPOBATD
Bemectea 1o ux AMP cnekrpawm;
NPUMEHATh Uil ONpelesieHUus
crpyktypsl coeaunenunit UKC, YOC,
SIIP, AMP.




BBITIOJIHEHU A

AHAJIMTUYECKUX
perucTpanyu Cri€KTpOB pa3IMYHbIMU
CpHSquCKHMH METOOaMM aHaJIn3a
HCCIIEAYEMBIX BEIIECTB

Bnagets: o0cCHOBaMM TeXHUKH

OCHOBHBIX

onepauun

npu

3. Conep:xanune qUCHUILIAHBI

3.1. Pa3zgeJnl AUCHHUILINHELI 1 BUALI 3aHATHA

3.1 CTpykTypa JUCHMILIMHBI 11 3a09HOH POopPMBI 00yueHust

Mopyns | Homep [HaumeHnoBanue Temsl pazaena Bcero | Aymutopus | C
pasnena paszena 4yacoB | e 3aHATHA P
C
JU | I1 | JI
K |3 [P
(C
3)
1 1.1 Metons! n Mertoap! onpeneneHus 25 2 10 |2 |21
onpeaesieHust NEKTPUUECKUX
JIEKTPUYECKOT | JIUIOJIbHBIX MOMEHTOB
0 IUMOJBHOTO MoJieKyJ1. PacueTHbiit
MOMEHTA U amnmnapar Meroja
KOJIeOATEeIbHOW | AMIOJIBHBIX MOMEHTOB.
crniekTpockonu | Metozpl KonebaTesbHOM
u cnektpockonuu. Hopmasb
HO-KOOPAMHATHBIN
aHa/Iu3.
2 2.1 Mertoast DJIeKTPOHHAS 33 4 10 [4 [25
9JIEKTPOHHOW | CIEKTPOCKOMHUSI CJIOKHBIX
CIEKTPOCKOIHN MoJiekys1. OObsicHeHue
178 CHEKTPOB CJIOKHBIX
Cniextpockonu MOJIEKY.JI.
s B BUUMOM U VibTpaduoseroBas
Y@ obnactsx CIIEKTPOCKOIHSI.
3 3.1 Pe3onaHcHbIe Metoa 371eKTpOHHOTO 25 2 10 [2 |21
METO/Ibl U Macc- MapamMarHuTHOrO
CIEKTPOMETPH pe3onanca. Merog
a1 SIGPHOTO MarHUTHOTO
pe3oHaHca. AHanu3
criektpos SAMP.
[Ipumeps! npumMeHeHus
metonoB SIMP u SI1P.
Macc-cnekrpomMerpus.




4 4.1 KonebarenbHo- Koneb6arenbHo- 25 012 |21
BparniareabHas BpariareabHas
u CHEKTPOCKOIHSI.
PEHTIeHOBCKasA | PeHTreHoCTpyKTYpHBIN
cnekTpockonu |aHanu3. CrieKTpOCKONUs B
a 00J1aCTH PEHTT€HOBCKOTO
U3Ty4YeHUsI
Uroro 108 0 |10 | 88
3.2. Conep:xkanue pa3jaesoB JUCHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Mertonpl DJIEKTPUUYECKUI TUTIOJIHBIA MOMEHT 1
orpeeeHus MoJIeKyJIbl. Y paBHenue [lebast, ero
JEKTPUUECKUX MpUMEHEHNEe 1 OrpaHNYEHHUSI.
JUTOJIbHBIX OnpeneneHuie AUMOJILHOIO MOMEHTA B
MOMEHTOB razax (repbiii Metof lebast) u
MOJIEKY/JI. pactBopax (BTopoit meron [ledast).
PacuyeTHbIi BekTopHO-agUTUBHAsA cCXeMa pacyera
amnmapar JUIOJILHBIX MOMEHTOB. CBsi3eBble
MeToAa MOMEHTHI. ['pynmnoBbie MOMEHTHI.
JUTOJIbHBIX ®dparMeHTapHbI U KBAHTOBO-
MOMEHTOB. MEXaHUUYECKHUI MOIXO/IbI K pacueTy
JAWIOJILHOTO MOMEHTA.
1.1 Mertoast WNHppakpacHble CIEKTPBI U CIIEKTPHI 1
KOJIe0aTeIbHOI KOMOWHAITMOHHOTO PACCesTHUS.
CHEKTPOCKOIHU Konnenmus xapakTepucTHUeCKUX
n. HopmanbHo- kosiebanuii B Merone MK
KOOPAMHATHBIN cnekTpockomnuu. [Ipumepsl
aHan3 CTPYKTYPHOTO aHaJIn3a OPraHUYECKUX U
KOOPAMHAITMOHHBIX COEAUHEHUI B
meroae MK crnekTpockonuu.
2 2.1 Vabrpacduoner HomenkiaTypa 37K TpOHHBIX 2
oBas COCTOSIHUU U JIEKTPOHHBIX MEPEX00B
CHEKTPOCKOIHU VIS TMHEWHBIX MOJIEKYJI.
o1.
2.1 Merton SI1P. Vcnosue IIIP. g-dpaktop u ero 2
9eKTpoHHOro | 3HaueHue. OcHoBHOe ypaBHeHue JI1P,
napaMarHUTHOT npasuia otoopa. [IposiBienue
O pe30HaHca. CBEPXTOHKOTO B3aMMOJEUCTBUS B
[Ipunoxenne | cnekrpe DIIP. 3yyeHne MexaHU3MOB

merona DIIP B

XUMMHNYCCKUX peaKI_II/IfL Xumuyeckas




XUMHHU.

HOJISIPU3aLMs JEKTPOHOB.
Onpenenenrie CBOOOAHBIX PaJUKaIOB U
APYrux NapaMarHUTHBIX LEHTPOB.

3 3.1 Merton CHsATHE BBIPOXKIEHUS CTUHOBBIX 1
SIIEPHOTO COCTOSIHUI B TIOCTOSIHHOM MarHUTHOM
MarHUTHOTO noJie. YcioBue S1epHOr0 MarHUTHOTO
pe30oHaHca. pe30HaHca. 3aceIeHHOCTh YPOBHEN
Ananu3 SHEPI'UH, HACBIIIEHUE, pEJIaKCALIIOHHbIE
criektpos AAMP MPOIIECCHI U APUHA CUTHAJIA.
XVMUYECKMI CIIBUT U CIIMH-CIIMHOBOE
pacmieruienue B ciektpax AMP. Criun-
CIMHOBOE B3aUMOJIEMICTBUE AJEP, YNUCIIO
KOMITOHEHT MYJIbTUILJIETOB, TPABHIIO
cymM. AHanmu3 criekTpos SIMP,
MPUMEHEHNE B OPTraHNYEeCKON XUMUM.
3.1 Macc- Macc-cnektpomeTpus: pu3snvIecKue 1
CIEKTPOMETPU | OCHOBBL. THIIBI MOHOB B MacC-CIIEKTPaX.
1 Mertoapl nonuzanuu. Uaenrtudukanms
BEIIECTB U pacliM(pOBKa CIIEKTPOB.

4 4.1 Konebatensho- | [NapanienbHble U epreHANKYISIPHbIS 1
BpalmaTtesnpHas | KojeOGaHUs MHOTOATOMHBIX MOJIEKYJI.
cniekrpockorm | KonebaTtensHo-BpamareibHble YpOBHH,

1 UX SHepreTuuecKasi [uarpaMma.
[TpaBuna ordopa. Ctpykrypa P, Q, R-
BETBEH B CIIEKTPAX MOJEKYJ pa3IuyHON
CUMMETPHHU.
4.1 Pentrenoctpyk | udpakiroOHHBIE METOAB U3YYEHUS 1
TYPHBIi CTPYKTYpHbI KpucTajuioB. OnpeneneHue
aHaIu3. KOOpPJMHAT aTOMOB B 3JIEMEHTApHON
CrnekTpockonu siyelike Kpuctaiia. OnpeaeneHue
s B 00MacTu MapaMeTpoB PelIeTKU U CUMMETPUU
PEHTTEHOBCKOT kpucrauia. POnA u oxe-
0 U3JTy4YeHUsI criektpockomnust. [IpaBuia or6opa.
Bosmoxunoctu YOIC, POIC u POnA.
JlocTOMHCTBA U HEIOCTATKU METO/a.
3.2.2. IlpakTHYecKue 3aHATHS, COJdep KaHue U 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B yacax)

3.2.3. JlabopaTopHbIe 3aHATHSA, COJIEPKaHNe H 00beM B Yacax




Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.1 MeTtonp! Pemenne 3aga4 Ha METOOLI 1
OIpeIeIeHU OIIpE/IEIEHUS IJTEKTPUIECKUX
JIEKTPUUYECKUX JWTOJIbHBIX MOMEHTOB MOJIEKY.T
JUIIOJIbHBIX
MOMEHTOB
MOJIEKYJT
1.1 Metonpl 3agaun Ha oTHeceHue nosioc B K- 1
KoJie0aTeIbHOI CHeKTpax
CHEKTPOCKOIHU
u
2 2.1 Vabrpadguoner | Pemenue 3agad Ha coorBeTcTBUE Y P 2
oBasi CHEKTPOB OINPEJEIEHHOMY CTPOEHUIO
CMEKTPOCKOIU XMMHUYECKOro coeiuHeHus. Pacuer
4. O0ObsacHeHne CIEKTPOB COEIMHEHUN B BUANMON
CIIEKTPOB o0siactu
CJIOKHBIX
MOJIEKYT
2.1 DJIeKTpOHHAs Pacuer 3/1eKTpOHHBIX CIIEKTPOB 2
CIEKTPOCKOIHU pasnnuHbIX coequHeHuit. [Tondop
S CJIOKHBIX (puzmUecKUx METOOB IS aHAIN3a
MOJIEKYT KOOPJIMHALIMOHHBIX COEANHEHUN
3 3.1 Merton Teopernyeckuint pacyer cnekrpos [IMP 2
SIIEPHOTO OpPraHNYeCKUX COeIUHEHUN.
MarHMTHOIo KomnblotepHble pacyeTs! B
pe3oHaHca unrepnperauuu AMP criektpos
3.1 Macc- [TpoGiembl pactpOBKH CIIEKTPOB B 2
CIIEKTPOMETPH Macc-criektpomerpuu. Koppensuus
a MeXYy MOJIEKYJISIPHON CTPYKTYpOU U
Macc-CIeKTpaMu
4 4.1 KonebatenbHo- |IlocTpoeHne sHEpPreTHUECKUX IuarpamMmm 1
BpalartesbHas BpallaTeJIbHbIX YPOBHEN B METO/AX
CIEKTPOCKOIHN BpalaTebHoON U KoJjieOaTeIbHO-
a1 BpALIATEILHON CLIEKTPOCKOINN
4.1 CrnekTpockonu TeopeTnyeckuil pacyeT pa3MepoB 1
s B 00JacTu KpucrauioB no ¢gopmyiie leppepa ¢
PEHTTEHOBCKOT [IPUMEHEHUEM AudpaKTorpaMm
0 U3JTyYEeHUsI

3.3. Coep:xanne MaTepnajIoB, BLIHOCHMbIX HA CAMOCTOSITEJbLHOE H3yUeHHe

Mopyns | Homep

CO,IICp)KElHI/IC MaTepuajioB,

Buabsl camocrosTenbHON

TpynoemMKocThb



pa3aeiia

BBIHOCUMOTI'O Ha

OEATEIIbHOCTHU

(B yacax)
CaMOCTOSITEIbHOE
U3y4yeHue
1.1 Nsmepenne Beinonnenue 10
3JIEKTPUYECKOTO WCCIIE0OBATEIbCKUX
AMIIOJIBHOTO MOMEHTA 3aJaHUI B MHIMBUAYAJIbHbBIX
TMOJISIPHBIX MOJIEKYJL. Y TPYIIOBBIX (hopMax
[ITkana 377eKTPOMAarHUTHBIX
BOJIH U KpaTKas
XapaKTEPUCTUKA OCHOBHBIX
CHEKTPaJIbHBIX METOZIOB B
Pa3IMYHbIX JUaa30HaxX
1.1 Texnuka u meroguku UK Pabota c 3;1eKTpOHHBIMHU 11
CHEKTPOCKOIIUHU. 00pa30BaTeIbHBIMU
[Monyyenue UK- criektpa | pecypcamu. CobGecenoBanue
OPraHUYECKOro
COEMHEHUS U OTHECEHHE
noJioc. TeopeTnyeckui
pacyer MoJioc MOIJIOUIEHUS
COETMHEHU S
(KOMITBIOTEPHOE
MOJIEJIMPOBAHUE)
2.1 IIpuMeHeHune 3JIEKTPOHHBIX OG6paboTka 1 aHaIU3 12
CHEKTPOB IOIJIOIIEHUS B MOJIyYEHHBIX JaHHBIX,
Ka4eCTBEHHOM Hanucanue otuera
CTPYKTYPHOM U
KOJIMYECTBEHHOM
aHaym3ax. baroxpomHblil 1
TUIICOXPOMHBIN CABUT
T10JIOC MOTJIOUIEHHUS
2.1 TexHuKa CeKTPOCKONUY B ITonroroska k 13
BUaUMON 1 Y P-obnacTsx. cobece10BaHMIO,
[Tonyuenue Y ®- cnektpa BBITIOJIHEHUE
OpPraHUYeCKOro HCCJIEIOBATEIbCKUX
COEIMHEHUS M OTHECEHHWE |3aaHuil B MHAMBUAYAJIbHBIX
T10JIOC Y TPYNIOBBIX (popmax
3.1 [Mpunoxenue merona AMP OO0paboTKa 1 aHAIN3 10
B xumuu. MHTEpnperanus MIOJIyYE€HHBIX JaHHBIX,
cnektpos [IMP. Hamucanue oruera
3.1 Turbl HOHOB B Macc- Boinmonnenue 11
CHEKTpax. WCCIIE0BATEIbCKUX

Wpentudukaiys BeiecTs
Y paciin@poBKa CIEKTPOB

Ba)laHI/Iﬁ B MHAWBUAYAJIbHBIX
Y IPYIIOBBIX (hopMax,
00paboTKa U aHAIHN3
HOJTyYEeHHBIX JTaHHBIX




4 4.1 M pakIMOHHBIE METOABI Brinonnenue 11
W3yYEHUS CTPYKTYPbI HCCIIEIOBATEIbCKIX
KpuctasuioB. OnipefieieHue |3aJaHuil B MHIUBUIYaTbHBIX
KOOp/IMHAT aTOMOB B Y TPYNIOBBIX (hopmax
9JIeMEHTApHOM sTueiike 00paboTKa U aHAIU3
KpHUCTasuia TIOJTYYeHHBIX JaHHBIX
4.1 Criextpockonust B oosactu | PaboTta ¢ 371eKTpOHHBIMH 10
PEHTI€HOBCKOTO 00pa3oBaTeIbHBIMU
m3nydyeHust. POIA u oxe- pecypcamu
CTHEeKTPOCKOIIHS

4. PoH/ OLIEHOYHBIX CPEJICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOM
aTTecTaniu 00yJarImuXxcs Mo U CHUILINHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIErO KOHTPOJIA U HpOMe)I(YTO‘IHOfI aTTeCcraguu 110 HUTOraM
OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPUJIOKECHUM.

DoH OLIEHOYHBIX CpEeICTB

5. Yue6HO-MeTOAMUeCcKO€e 1 HH(OpMAINIOHHOE 00ecneyeHne JHCIUIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIE N3 aHUA

1. Jlebyxos, B.1. ®usuko-xuMudyeckre MeTOIbI UCCIeIoBaHus : y4eOHUK / mox pen. A.W. Okapa.
- Cankr-Ilerepoypr : Jlamp, 2012. - 480 c. : mwn - (YueOHuku ans By3oB. CrenuanbHas
mutepatypa). - ISBN 978-5-8114-1320-1 : 1011-12.
2. ®dusnyeckre MeTojIbl UCCIIEOBAHKS HEOPTaHMYECKUX BEIIeCTB : yueO. rnmocodue / mopa pe.
A.B. Huxkonbckoro. - MockBa : Akagemus, 20006. - 448 c. : wir. - ISBN 5-7695-2261-5 : 395-48.
3. XKapckwuit, .M. ®Pusnyeckre MeTOAbl MCCIENOBAHUS B HEOPraHMYECKOW XUMHU : yueO.
rocodue. - Mocksa : Belciag mxkoda, 1988. - 271 c. : win. - ISBN 5-06-001212-3 : 0-90

5.1.2. Uzpgannsa u3 9BbC

1. Kontoxos, Banepuii FOpreBrd. MeToipl McciieJOBaHUSI MaTepUAJIOB U TIPOIIECCOB : YUeOHOe
nocooue / Kontoxos B.IO., T'oronamze U.A., Mypra 3.B. - 2-e u3a. - Computer data. - M. :
NznarensctBo FOpaiit, 2018. - 226. - (Yauepcuretsl Poccun). - ISBN 978-5-534-05475-0 :
1000.00. Tunn DP: ccbuika - https://www.biblio-online.ru/book/CBDE671E-A186-478F-ACCF-
FA675182DF8A(0+e)

5.2. JlonoHUTeEJILHASI JUTEpaTypa

5.2.1. IleuaTHbIe N3 aHUA

1. Bunkos, JleB BacunbeBnu. ®Pusnueckre MeTonpl UcciaeloBaHUsA B XUMUU. CTPYKTypHBIE
METOIbl ¥ ONITUYECKasi CIEKTPOCKOMHS : yUeOHHUK /7151 By30B. - Mocksa : Beici. mik., 1987. - 367c.


/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.4/18.03.02%20%D0%A4%D0%9E%D0%A1%20%D0%A4%D0%9C%D0%98%20%D0%94%D0%B0%D0%B1%D0%B8%D0%B6%D0%B0.pdf

cm. - 1-20.

2. Buikos, Jles BacmnbeBuu. ®usmyeckre MeToabl MCCIEeIOBaHUS B XMMHUH. Pe30HaHCHBIE U
JIEKTPOONTUYECKHE METO/IBI : y4eOHMK AJ1s1 By30B. - Mocksa : Beicui. mik., 1989. - 288 c. : un. —
ISBN 5-06-00071-0 : 0-95.

3. Bpannr, Hukonait bopucoBuu. DKkcriepuMeHTaIbHble METO/Ibl UCCIIEJOBAaHUS SHEPreTUYECKUX
CHEKTPOB 3JIEKTPOHOB M (POHOHOB B MeTa/ulax ((pusnueckue ocHOBbI). - Mocksa : MI'Y, 1983. -
408 c. - 4-10.

4. CnpaBO4YHOE PYKOBOJICTBO IO AHATUTUYECKON XUMUM U (PUMKO-MATEMATUUECKUM METOAAM
aHanm3a : yued. mocodue. - Mocksa : Beicm. mk., 2009. - 413 c. : un. - ISBN 978-5-06-005747-8 :
665-00.

5. AHauTudeckast XuMusi ¥ (pU3UKO-XMMUYECKUE METO/Ibl aHam3a : yueOHuk. B 2 1. T. 2 / mon
pen. A.A. Nmenko. - Mocksa : Akagemus, 2010. - 416 c. : wi. - (Beiciiee npodeccroHaibHOe
obpazoBanue). - ISBN 978-5-7695-5818-4. - ISBN 978-5-7695-5817-7 : 660-00.

5.2.2. U3panua n3 DBC

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBaHue Cchutka

Nudopmanmonnas cucrema «Eannoe okno | http://window.edu.ru
JIOoCTyra K 00pa3oBaTelbHBIM — pecypcam»
MPEeIOCTABIISIET CBOOOJHBIN IOCTYII K KaTaJIoTy
oOpazoBarenbHbIX ~ VIHTEpHET-pecypcoB U
MOJJTHOTEKCTOBOM ~ 3JIEKTPOHHOW  y4eOHO-
METOIUYECKON OHOJMOTEKE I OOIIEro u
podeCcCUOHAILHOTO 00pa30BaHMS

locymapctBennass ~ myOnwuHass ~— HayudHo- | http://www.gpntb.ru/
TeXHUYecKas oudamoreka Poccun

[Ipaktrueckuid kypc cniekrpockonuu AMP http://www.chem.msu.su/rus/teaching/nifantev
/2006_NMR .pdf.

VyebHoe nocodue 1o IMP criekTpockomnmu http://www.kpfu.ru/docs/F413273025/NMR_s
pectroscopy_1.pdf.

Marepuansl i cTygeHToB 1o  Teme | https://mipt.ru/dmcp/student/files/fizmetody/
«Pu3rUeCcKre METOIbI UCCIIeJOBAHMSI»

6. [lepeyeHsb MPOrpaMMHOT0 00ecnevYeHusI
[Tporpammuoe obecnieuenne oodmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"MeralIpo".

[TporpammHOe oGecriedeHne CrenuaaTbHOrO Ha3HAYCHUSI:
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1) 1C-burpukc: Kopnoparusnsii nopran - Kommnanusa 1C: Ilpennpustue 8. Komruiekr mis
00y4eHHs1 B BBICIIUX U CpeJHUX yueOHbIX 3aBenenusx 7-Zip ABBYY FineReader Adobe Audition
Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

2) Google Chrome

3) Kaspersky Endpoint Security

4) Mathematica Standart Version Education

7. MaTepHajbHO-TEXHHYECKOEe 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomenieHui s nposesieHss | OcCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHUH 1
yueOHbIX 3aHATUN W IJII CaMOCTOSTENIbHOM | MOMEIEHHH /7151 CAMOCTOSITENIbHOM PadoThI
paboThl 0OYYAIOIIMXCS

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKIIMOHHOTO TUIA oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

VuebHble ayoquTOpUM  JUIA  TIPOBEICHHS
Ja00PaTOPHBIX 3aHATHIA

VyeOHble ayauTOpUM AJisi TPOMEXKYTOUHOM
aTTecTalyu

VueOnble aymuropuu g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYNIIOBBIX Y MHIVBUIYAJIbHBIX KOHCYJIbTAIIMK | OOy4eHHsl yKa3zaH B TaclopTe ayIuTOpPUH,
3aKPEIJIEHHON PaCIIMCaHUEM M0 Kaenpe

V4eOHble ayTUTOPUM IS TEKYIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3Y4YeCeHUA QU CIHUIIIINHbI

HpaKTI/IquKI/Ie 3aHATUA 1O JUCHHUITIIMHE «Pu3nUecKmne METOOBI HUCCIICOOBAHUA» U OTpa6OTKa
HAaBBIKOB HCCJIEAOBATEJIA IPOBOIATCA B yqe6H0ﬁ AyJUTOPUN € HMHTECPAKTUBHBIM KOMILICKCOM.
HOHFOTOBK& K MOPAKTUYECCKUM  3aHATUAM  MpEAnojara€t CaMOCTOATC/IBHOC  IIPOYTCHHE
JICKOUOHHOI'O MaTepuaja, pa60Ty C JICKTPOHHBIMHU PECYpPCaMM, d TAKIKE IMOBTOPCHUE OTHACJIbHBIX
TEM paHEC N3YUYCHHBIX TUCHUITINH «PusrKa» n «PU3rIecKass XUMHUSI».
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PazpaboTumk/rpynmna pa3padOTIMKOB:

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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