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1. HEJIM U BAJAYHN JTUCHUTIJIMHBI
Heau ocBoOeHNMS AUCHUNTIMHBI (MOTYJISA):

[{enbto OCBOEHUS TUCUHUIUIMHBI SBISETCS: U3yYeHHE TEOPETUUECKIUX OCHOB
CHEKTPOCKOMUYECKHNX, HHTEP(HEePEHIIMOHHO-TUGPAKIINOHHBIX, BU3YAIbHBIX U APYTUX (PU3NUECKUX
METOJI0B MCCIIE0BAHNS, HEIIOCPEACTBEHHOE OCBOEHUE METO/I0B CIIEKTPAJILHOTO aHATIN3a ITyTEM
paboThl Ha crieKTpooTOMETPaX, UMEIOIIUXCS B TAOOPATOPHH CIIEKTPOCKOIINH, paciIu(poBKa 1
aHaJIN3 MOJYYEHHBIX CIIEKTPOB, UCIIOJIb30BAHNE CIIEKTPOCKOIMYECKUX METOJIOB Ha MIPAKTHKE (B
HAy4YHBIX UCCIIEJIOBAHUSX, 3aBOICKUX J1a00paTOPUAX U HAa IPOU3BOJICTBE).

3agauu :

3aa4aMy OCBOCHHS JUCLUILUIMHEI SBJIAIOTCS: B YHUBEPCUTETCKOM IOJrOTOBKE XUMHUKOB
OJTHOM M3 BaKHEHIINX 3aj]au sIBJIsSIETCS] 00yUeHHE MPOBEICHUIO HAyYHbIX UCCIIE0BAaHUIl B
Pa3JIMYHBIX HAIIPABJICHUAX UX CIIELUAIN3ALUU. Y POBEHb UCCIEAOBAaHUMI U LICHHOCTb I10Jy4aeMbIX
Pe3yIbTaTOB HEMOCPEICTBEHHO CBSI3aHBI C TPABUILHOCTHIO BHIOOPA U MPUMEHEHHEM KOMILIEKCa
COBPEMEHHBIX (PM3MUECKUX METOJ0B, KOTOPbIE MOTYT IIOMOYb NP PEIIEHUH [TOCTABJICHHBIX Mepe
UCCIIeIoBaTeNIeM XUMUUECKUX U PU3HKO-XMMUYECKHUX MPOOIIEM.

IIpenonaBanue JaHHOIO Kypca UMEET LEJbI0 1aTh CTYICHTY IOHMMaHUEe IPUHIUIINAIBHBIX
OCHOB, IPAKTUYECKUX BOSMOXKHOCTEH M OTPAaHNYCHUH BaKHEHIINX JJI1 XUMUKOB (PHU3UUECKUX
METOJ0B MCCIIEJOBAHNUs, 3HAKOMCTBO C MX aIlllapaTypHbIM OCHAILIEHUEM U YCIIOBUSMH IIPOBEICHUS
9KCIIEPUMEHTA, YMEHUE UHTEPIIPETUPOBATh U IPaMOTHO OLIEHUBATh YKCIIEPUMEHTAJIbHBIE JAHHBIE,
B TOM 4HcIIe NyOJIMKyeMble B HayuyHOU utepatype. CTyIeHT JOHKEH HAyUYUThCS TakKe
ONTUMAJIbHOMY BBIOOPY METOJIOB JIsl PELLIEHUS IIOCTABICHHBIX 33/1a4 U JIeNaTh 3aKII0UYEHUS Ha
OCHOBAHMH aHAJIN3a U COIOCTABIICHUS BCEW COBOKYITHOCTH UMEIOIINUXCS JaHHBIX.

[IpenonaBaHue JaHHOTO Kypca JI0JKHO 0a3MpOBATHCS HAa BCEX MPOIIEHHBIX paHee
JUCLUIUIMHAX, BXOAALIMX B Y4eOHBIM IJIaH MOATOTOBKH XMMHUKOB B YHUBEPCUTETAX, IIPEXKAE BCETO
MaTeMaTHKH, (PU3HKH, KBAHTOBOM MEXaHUKH U CTPOEHUS BEIECTBA, HEOPTaHMYECKOW XUMUH,
OpPraHUYECKON XUMUU U (PU3NUECKON XUMHUHU.

B kypce, kpome 10CTaTO4YHO IIIyOOKOro U3yYEHHs TAKMX BaXXHEHILNX U HIMPOKO
MPUMEHSAEMBIX XUMUKaMH MeT0/10B, Kak Y @D, UK, KP—cnekrpockonusa, AMP, DI1P, macc-
CIIEKTPOMETPHSI, ONPEICIICHUE JUIIOIBHBIX MOMEHTOB, CTYIEHTAM CIEAYET TAK)KE MOJIyYNUTh
MIPEJCTAaBICHUE O TAaKUX 00JIee IKZ0THYECKHX METO/1aX, Kak ra3oBas anekrpoHorpadus, KP,
Meccbay3poBcKkasi CHEKTPOCKOIINS U /1., TO3BOJISIFOIINX, OJJHAKO, N3BJIEKATh TOPOM YHUKAIbHYIO U
MPUHLIUIHAIBHO BAXKHYIO HH(OPMALMIO O CTPOSHUH U CBOMCTBAX BEILECTB.

BwMmecTe ¢ TeKIIMOHHBIM KypCOM IO BO3MOXKHOCTH, IPU HAJIMYKUU PUOOPHON Oa3bl, ciaenyer
MIPOBOAUTH NMPAKTUUYECKHUE 3aHATHS U, BO BCIKOM Cllyyae, MMCbMEHHbIE KOHTPOJIbHbIE pabOThl U
KOJUIOKBUYMBI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Huxin (paznen) OIl: B1.0O
TpeGoBanns k npeABapuTEeIbHON MOATOTOBKE 00y4aI0IErocs:

BricokoMonekynsipHble COETUHEHUS
N30panHble riaBbl (PU3MUECKON XUMUN
Kpucramnoxumms
XpomaTorpaduuecKuii METOJ] aHAIM3a U IKCIIEPTHAS XUMUS
Hayuno-uccnenoBaresnbckas pabota
Crniextpodoromerpus

MeTtoauka Hay4YHOTO UCCIIeI0BAaHUS
Opranuueckast XUMHs

AHamMTAYECKAs] XUMHUSI

dusnka

Maremaruka

CtpoeHue BelecTa



I[I/ICIII/IH.TII/IHI)I (MOIly.]'II/I) H IIPAKTUKH, 1] KOTOPbBIX OCBOCHHE JaHHOU IMCUUILIMHbI

(MoayJisi) He00X0AMMO KaK MpeaniecTBYIOLIee:
BricokoMouieKysipHbIE COeAMHEHUS
N36panHbIe r1aBbl PU3UUECKON XUMUU
Kpucramnoxumus
Koymonanas xumus
Hayuno-uccnenoBarenbckas pabota
[IpenaumniomMHas npakTuka

3. OFBEM JUCIHHUIIVIMHbI

O01mast Tpy10eMKOCTh 33ET
YacoB no yueOHOMY TUIaHY 108
B TOM 4HcJIe:

caMmocTosiTenbHast pabora 30
4acoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbIMHU PE3YJIbTATAMU OCBOEHUA

OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-3.2: Mcnonp3yeT cTaHaapTHOE MPOrpaMMHOE OOecTieueHre IPU PEIlIeHUH 3a1a4

XMMHYECKON HANPABICHHOCTH

OIIK-4.1: Mcnionb3yeT 60a30BbIe 3HAHHS B 00JIACTH MaTEMATUKH U (PU3UKH TIPU

IIaHUPOBAHUHA pa60T XUMHYECKOM HaIIpaBJICHHOCTHU

OIIK-4.2: O6pabaTheIBaeT JaHHBIEC C UCITOIH30BAHUEM CTAHIAPTHBIX CITIOCOOOB

AIlIPOKCUMAalMX YUCJICHHBIX XapPaKTCPUCTUK

OIIK-4.3: UaTepnpeTupyeT pe3yabTaThl XUMHUUECKUX HAOIIOIEHU C UCTIOJIb30BAHUEM

(1)I/I3I/ILICCKI/IX 3aKOHOB U HpeI[CTaBJ'IeHI/Iﬁ

OIIK-5.1: Ucnonb3yet coBpeMennbie IT-Trexnonoruu npu coope, anaauze, 00padoTke u

MMpeaACTaBICHUN I/IHCI)OpMaI_II/II/I XHUMHUYCCKOI'O HpO(l)I/IJ'ISI

5. BUAbI KOHTPOJIA

Bunpl KOHTPOJII B CEMECTpax:

OK3aMCHBI
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6. SI3BIK ITPEIIOJJABAHUA

SI3BIK TIpenojaBaHus: pyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOJLY.JI5T)

Bun

Ne HanmeHoBaHMe pa3je/ioB U TeM CemMm. | Yacos IIpumeyanue
3aHATUA
Paznen 1. 1. BBEJJEHUE
1.1 |1. BBEAEHUE Jlex 7 1

Pasnen 2. 2. IlonHbli 21€KTPOMAarHUTHBIN
CHEKTP U CHEKTPOCKONUYECKHE METO/IBI
VCCJICTOBAHMSI.




2.1

[TonHBIN AIEKTPOMAarHUTHBIA CIEKTP U
CIEKTPOCKOMUYECKUE METOIbI
MCCJICI0BAHMUS.

Jlek

2.2

ITonHbIN 37IEKTPOMArHUTHBIN CIIEKTP U
CIIEKTPOCKOIINYECKHE METObI
VICCJICJOBAHMS.

Paznen 3. 3. TeopeTnyeckre OCHOBBI
METO/I0B onTuyeckoi crnekrpockonuu (UK,
Y@ u KP ciektpockonusi).

3.1

TeopeTnyecknue OCHOBBI METOJOB
ontuueckoil cnekrpockonuu (UK, YO u KP
CIEKTPOCKOIHSA).

JIex

3.2

TeopeTnyeckue OCHOBBI METOJOB
ontuieckoit cnexkrpockonuu (MK, YO u KP
CIIEKTPOCKOIIHSA).

Cp

Pa3nen 4. 4. KauecTBeHHBIN U
KOJIMYCCTBEHHBIN CIICKTPAJIbHBIN aHAJIHU3.

4.1

KadecTBeHHBIN W KOJIUYECTBESHHBIN
CHeKTpaJ'ILHHﬁ aHaJIu3.

Jlex

4.2

KadecTBeHHBIN W KOJIUYECTBESHHBIN
CHeKTpaJ'ILHHﬁ aHaJIu3.

Pazpen 5. 5. Meroasl paiHOCIIEKTPOCKOIINH
(SAMP u OIIP).

5.1

Mertoast paguocnexTpockonuu (AMP u
OI1P).

5.2

Mertoast paguocnexkTpockonuu (AMP u
OI1P).

Paznen 6. 6. Macc-ciektpoMeTpus U
xpomarorpadus

6.1

Macc-cniekTpoMeTpus 1 XxpoMatorpadus

6.2

Macc-cniekrpoMeTpus U Xpomarorpadus

Paznen 7. 7. UntepdepeHIOHHO-
JU(PPaKLMOHHBIE METO/AbI UCCIIEJOBAHUS
(pentrenorpadus, 3neKTpoHorpapus u
HeUTpoHOrpadus).

7.1

WuTepdepeHoHHo- 11 pakIIHOHHbIE
METO/IbI UCCIIEIOBAHUS (pEeHTIeHoTrpadus,
AJIeKTpOHOrpadust 1 HEUTpoHOTpadus).

Jlex

7.2

WuTepdepeHoHHo- 11 pakIIHOHHbIE
METO/Ibl HCCIIeI0OBaHUS (peHTreHorpadus,
asieKTpoHorpadus u HelTpoHorpadus).

Paznen §. 8. Busyaibabie METOIBI
UCCIIeIOBaHMS (ONTHYECKAsI, DJICKTPOHHAS U
ATOMHO-CHJIOBAsi MUKPOCKOTIHS).

8.1

BusyanbHble METOIbI HCCIIENOBAHUS
(onTHyeckast, HIEKTPOHHAs U aTOMHO-
CUJIOBAsi MUKPOCKOTIHS).

Jlex

8.2

BusyanbHble METO/IBI UCCIIETOBAHUS
(onTuyeckast, 3IEKTPOHHAs U aTOMHO-
CUJIOBasi MUKPOCKOIIHS).

Cp

Paznen 9. 9. Meroap!l nzyueHust
TEPMUYECKUX, ONITUUECKUX, PEOJIOTUUECKHUX
U JPYTUX CBOMCTB BEIIECTBA




9.1

MeToibl U3y4eHHS] TEPMUUYECKUX, Jlex 7 2
ONTUYECKUX, PEOJIOTHUECKUX U IPYTUX
CBOWCTB BEILIECTBA

9.2 |Metoasl U3y4yeHUs: TEPMUUYECKUX, Cp 7 2
ONTHUYECKUX, PEOJIOTHUYECKUX U JIPYTUX
CBOICTB BellleCTBa

9.3 Jlex 7 0
Paznen 10. Dx3amen no kypcy "®uzndeckue
METOEI UcciaenoBanus"

10.1 |®usnueckue METOAbI UCCIIEIOBAHMS Dx3ameH |7 0

Oo0pa3oBaTesibHbIE TEXHOJIOTUH

OIIK-3
CrocobeH IIPUMCHATH PACYCTHO-TCOPECTUUCCKHUE METOAbI IJId U3YYCHHA CBOICTB BEIIECTB U

IMPONHECCOB C UX YUACTHUEM, UCIIOJIB3Yys COBPEMEHHOC ITPOTrpaMMHOC obOecreyeHue U 0a3nl JaHHBIX
HpO(l)CCCI/IOHaJ'IBHOFO Ha3HA4YCHMUA.

OIIK-4
Crnioco0eH miiaHupoBaTh pabOThl XUMUYECKOM HaIlpaBIIEHHOCTH, 00padaThIBaTh U

HHTCPHNPETUPOBATDH IMOJTYYCHHBIC PE3YJIbTATHI C UCIIOJIb30BAHUCM TCOPCTUICCKUX 3HAHWUH U
MPAKTUYCCKUX HABBIKOB PCIICHUA MATCMATUYCCKHUX U (I)I/ISI/I‘IGCKI/IX 3aaa4.

OIIK-5
CrniocobeH ucoib30BaTh HH(GOPMAIIMOHHBIE 0a3bl JAHHBIX U aAalITUPOBATh CYIIECTBYIOIINE

MPOrpaMMHBIE IPOIYKTHI Ui PEIIeHus 3a/1a4 MpodeccruoHalbHOMN NeATeIbHOCTH C YYETOM
OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON OE30MaCHOCTH.

Cnncok 06pa3oBaTe/IbHbIX TEXHOJIOTHIi

Nudopmannonnbie (u¢poBhIe) TEXHOIOTHH

2 | TexHosoruu pa3BUTUSL KPUTUYECKOTO MBIIICHUS

3 | TexHonoruu pa3BUTHs IU3alH-MBIILUICHUS

4 MerTobl rpynIoBOro peneHus TBopueckux 3anau (meron Jlenbdu, meron 6—6, MeTos
pa3BUBAIONIEH KOONEpaIK, MO3TOBOM IITYpM (METO/ FreHepaluu 1 el ), HETBOPKUHT U T.J1.)

5 | TpeHunr

6 [Iloprdomuo

7 JluckyccroHHbIE TEXHOIOTUH (hOpyM, CUMIIO3UYM, Ae0aThl, aKBapuyMHasl IUCKYyCCus,

naHeJIbHasi JUCKYCCHsl, KPYIJIbIA CTOJ, (hacHJIMTUPOBAHHAS U T.J1.)

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA N
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHoyHble MaTepHAJIbI /IS IPOBEACHHUS TEKYyLIEeH aTTeCTaluu
B IIpunoxenue 2
8.2. OueHo4HbIe MaTEepHAJIBI JI IPOBEACHHUS NPOMEKYTOYHOM aTTeCTALIUH
B IIpunoxenue 2

8.3. TpeGoBaHus K P THHI-KOHTPOJIIO




9. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECHEYEHUE
JTUCIATLITAHBI (MOIYJIST)

Pexomenayemas iureparypa

IlepeyeHb MporpaMMHOro odecrnevyeHust

Kaspersky Endpoint Security 10 qyiss Windows

Adobe Acrobat Reader

Google Chrome

ABBYY Lingvo x5

Oko nentp. Ilnactmaccs! u noaumepbl

SMART Notebook

MATLAB R2012b

Origin 8.1 Sr2

O[N] n| W —

HyperChem

[S—
(e

STATGRAPHICS Centurion XVLII

CoBpemennble npodeccuoHaIbHbIe 0a3bI JAHHBIX H HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

[a—

9BC «Jlaup»

OBbC Tel'Y

9bC BOOK.ru

Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha xypHaibl)

Penosurapuii TBI'Y

BuptyansHbIi UnTaNBHBIN 3211 qUccepTanuii Poccuiickoit rocynapcTBeHHON OMOIMOTEKN
(DI TN

XKypnanst American Chemical Society (ACS)

XKypnans! nznarensctBa Taylor&Francis

O oo Q| N ] K| W N

Pecypcol n3narensctBa Springer Nature

—
o

Apxusbl )xypHaioB uznarenbcTBa Oxford University Press

—
—

ApXUBBI XKypHaJIOB u3aareiabcTBa Nature

—_
[\

[TarentHas 6a3a komnanuu QUESTEL- ORBIT

—_
(OS]

B/l Scopus

,_.
o

BJI Web of Science

—
(9]

OnextpoHHas kojutekuus KHUr Okcopackoro Poccuiickoro ¢ponna

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIS)

Ayaur-1 Oobopynosanue

3-421 KOMIUIEKT yueOHoil mebenu, Mukpockorsl, Becbl, Dypbe UK criekrpomerp,
nonojgHUTeabHoe obopynoBanue 1 MK dypee ciekrpoMeTpa , KOMIUIEKC

3-412 KOMIUIEKT y4eOHOIl MeOeiu, epeHOCHON HOYTOYK, TPOEKTOP, MOHOMETP
YHHUBEpPCAJIbHBINA, OTHETYIINTEIb, IeUb My(debHas, IUINTKA 1., HOJISIPUMETPHI,

11. METOAUYECKHUE MATEPHUAJIBI VI OBYYAIOHIUXCSA ITIO OCBOEHUTIO




TACIATITAHBI

BBEJIEHUE

Hcropuueckuii 3kCKypc o npodiieMe pa3BUTHs GU3HUECKUX METOJ0B aHam3a. Jlaypearsl
HoGeneBckux npemMuii 1 Apyrue BbIAAIONIMECS YU€HbIE, BHECIINE CYIIIECTBEHHBIN BKJIal B
pa3paboTKy pa3muyHbIX (PU3NYECKHX MeTO0B. [IpsiMble 1 KOCBEHHBIE METOBI HCCIIEIOBAHUSI.
[Ipsimbie u oOpatHble perraeMble 3aaaun. Kiaccudukanus Guandeckiux METO0B UCCIET0BaHUSI.
OcHOBBI TEOPHH OMIMOOK B SKCIIEPUMEHTE.

Tema 1. IIOJIHBIM SJIEKTPOMATHUTHBIN CITEKTP U CHHEKTPOCKOITMYECKUE
METO/bI UCCJIELOBAHUA.

Pa3znenenue noaHOro 3JIeKTpPOMarHUTHOTO CIIEKTpa Ha AMAna3oHbl. THIIbI
3JIEKTPOMArHUTHOIO U3JIy4YE€HHUS U1 Pa3IUYHbIX AUANa30HOB U MPOLECCHI, IPOUCXOIALINE TIPU
MOTJIOIICHUH WIN U3JIyYEHUH 3JIEKTPOMAarHUTHOTO U3y4eHHUs. POJIb CIEKTPOCKONIMYECKUX
METOZ0B B U3YYEHUH CTPOCHUS U CBOMCTB BEILIECTBA.

Tema 2. TEOPETUYECKUE OCHOBBI METOJIOB OIITTUYECKOM
CIIEKTPOCKOIINU (UK, Y® U KP CITEKTPOCKOIIMA)

Buibl CIEKTPOCKONNY B 3aBUCUMOCTH OT XapaKTepa B3auMOJEHCTBUS 3JIEKTPOMArHUTHOTO
U3IYYEHHUS C BELIECTBOM: CIIEKTPOCKOMHS MOTIIOMIEHUs (a0COpOIIMOHHAS), CTIEKTPOCKOIIHS
OTpaXeHHUs OT MIOBEPXHOCTHU BELIECTBA (OTpa)kaTeibHas), CIIEKTPOCKOIINS PACCESIHUS U
cnekTpockonus ucnyckanus (omuccuonnas). Meron HITBO. Teopus konebanuit — ocuoa UK u
Paman cnektpockonuu. brivxuss, cpeansis u nanbhss UK o6nactu. AKTUBHBIE KOeOaHusI.
[Ipsimas u oOpaTHas criekTpanbHble 3a1aun. [Ipupona YO criektpoB. OCHOBBI CIIEKTPOCKOIIUU
KOMOWHAIIMOHHOTO paccestHus wim Paman ciektpockonuu. Hu3kodacToTHbIe KojaeOaHus 1
MPOJI0JIbHAS aKyCTHYECKas MOia. 3aa4u, periaeMbie ¢ MoMoIbio Meto10B YD u Paman
cnekrpockonuu. [IpenmyiecTBa 1 HEIOCTATKU METOJOB ONITUYECKOU CIIEKTPOCKOIUH.

Tema 3. KAUECTBEHHbIN Y KOJIMYECTBEHHBIN CIIEKTPAJIBHBINA AHAJIN3

KauecTBeHHBIN CIIEKTPAIBHBIN aHAIN3. XapAKTEPUCTUYECKUE TIOJIOCH] IIOIIOIICHUS.
Banentasie u nehopManmoHHbIe KoeOaHusl. MeToI «OTIEYaTKOB MaibleBy. [ apMoHIUECKUi
OCIIIILIATOP U ero yactoTa kosiebanuid. [Ipupona anrapmonusma xosnedanuii. UHTEHCUBHOCTD
kosebOanuii. KonmnyecTBeHHbIN criekTpanbHbIN aHanu3. 3akoH byrepa-JlamOepra-bepa. Meton
0asucHo uHUU. BiausHue pa3nuuHbiX (JaKTOPOB HA HHTEHCUBHOCTH U MOJIOXKEHUE TTOJIOC
noryiomieHus. Meron aeireposzamerieHus. UYyBCTBUTEIBHOCTh CIIEKTPOCKOIIMYECKUX METOJIOB U
OLIMOKYU MPU CHEKTPATbHBIX U3MEPEHUSIX.

Tema 4. METOIbI PAJMOCITEKTPOCKOIINHA (IMP U O1I1P)

@uU3nYECKUE OCHOBBI SIBJIECHUS SIEPHOTO MAarHUTHOTO pe30oHaHca. CHATUE BBIPOKACHHUS
CIIMHOBBIX COCTOSIHUHM B TOCTOSTHHOM MATrHUTHOM IIOJIE. Y CJIOBHE SIIEPHOTO MarHUTHOTO
pe3oHaHca. 3aceIeHHOCTh YPOBHEHM SHEPruu, HACKIILIEHUE, pelaKCallHOHHBIE TPOLIECCH] U IIMPUHA
CUrHasia. XMMHYECKUH CIBUT U CIIMH-CIIMHOBOE paciueruieHne B crekrpax AMP. Koncranra
SKpaHUpoBaHus A1pa. OTHOCUTENIbHBIN XUMUYECKUI CABUT, €T0 OMPEACIICHUE U UCII0Nb30BAHUE B
xumuH. CIMH-CIIMHOBOE B3aUMOJEUCTBHE €D, Er0 IPUPO/IA, YACIO KOMIOHEHT MYJIbTHUILIETOB,
pacnpezesieHne THTEHCUBHOCTH, NPaBuiio CyMM. AHaiu3 criekTpoB SIMP niepBoro u He nepBoro
OPSIAKOB. MeTOoT IBOMHOTO pe30HaHcA.

ITpumenenune cnexktpoB SAMP B xumun. TexHuka u MeTonuka skciepumenTa. CTpyKTYpHBIN
aHanu3. XuMHUYecKas nojsipusauus saep. biaok-cxema cnekrpomerpa AMP, Thnel ciekTpoMeTpoB.

[TpyHIMIIBI CIEKTPOCKONMHU JIEKTPOHHOIO TapaMarHUTHOTO (CIIMHOBOT'0) pe30HaHcA.
VYcnosue DIIP. g-daxrop u ero 3HaueHue. CBepxToHkoe pacuieruienne curnaia 1P npu
B3aUMOJICMCTBUU C OJTHUM U HECKOJIBKUMU siApamMu. UUCII0 KOMIIOHEHT MYJIBTUILIETA,
pacnpenenenne nHTeHcUBHOCTH. KoHncranTa CTC. Tonkoe pacmennenue. [llupuna nuauii.
[Ipunoxenue meroaa JIIP B xumun. N3yueHne MexaHu3MOB XUMHUUECKUX peakiuil. XumMudeckas
noJispu3anus eKTpoHoB. OnpeseneHne cBOOOIHBIX PaJUKAIOB U IPYTUX MapaMarHUTHBIX
1eHTpoB. Mcnonabs3oBanue cinHOBBIX MeTOK. biiok-cxema cnekrpomerpa IIIP, ocobenHocTH
JKCIIEPUMEHTA, JOCTOUHCTBA U OTPAHUYEHHS METO/A.

Tema 5. MACC-CITEKTPOMETPUA U XPOMATOI'PADUA

MeTo bl HOHU3AIUH: SJIEKTPOHHBIN yaap, (pOTOMOHU3ALKS, JJIEKTPOCTaTUIECKOE
HEOAHOPOHOE TI0JIe, XUMUYecKast noHu3anus. KomonHupoBanabie MeTo1bl. IOHHBINH TOK 1
ceueHre noHn3auuu. [loreHmanel nosBaeHUs: HOHOB. BepTukanbHble U aguadaTHUeCKue



3JIEKTPOHHBIE Mepexoibl. JlucconaTuBHas HoHU3aLKs. TUIIBI HOHOB B MacC-CIIEKTPOMETPAX.
[IpuniunuaneHas cxema macc-criekrpomerpa Jlemrmcrepa. @okycupyromiee AeHCTBUE
OJTHOPOJTHOTO TTOTIEPEYHOTO MAarHUTHOTO TOJIsA. DJIeKTpocTaTu4eckas (hokycupoBka. /[BoiiHas
dbokycuposka. Pa3pemaromas cuna macc-cnekrpomerpa. Monubiit uctounuk. CucreMa Harycka.
MonekynsapHoe TeueHue rasa. BpemsmnposeTHslil Mmacc-criekTpomeTp. KBaapynoabHblid Macc-
cexkTpoMeTp. CIEKTpOMETP MOH-LMKIOTPOHHOT'O pe3oHaHca. [IpuMeHeHre Macc-ClieKTpOMETPUH.
Wnentudukarus Bemectsa. Poib pa3pemieHus, MOTSHIINAIOB MOSBICHUS, METOI0B MOHHU3AINH,
MeTacTaOUIbHBIX HOHOB. Tabmuibl MaccoBbIX unced. COOTHOLIEHHE U30TOIOB.

MeTo/1b1 ra30-KUAKOCTHOM U KUAKOCTHOM XpoMaTorpaduu. biok cxeMbl MPOMBIIIIEHHBIX
xpomatorpados. Busl 7eTeKTOpPOB, MPUMEHIEMBIX B XpoMaTorpadun. Bug xpomarorpammsl B
3aBUCHMOCTH OT OCOOCHHOCTEH M30TEPM aCOOITUH.

Tema 6. UTHTEPOEPEHIITMOHHO-ANM®PAKIIMOHHBIE METO/1bI UCCJIIEJJOBAHUA
(PEHTTEHOI' PA®U S, DJIEKTPOHOT' PA®US 1 HEUTPOHOI' PADU )

OTKpbITHE PEHTTEHOBCKUX JIydel. TeopeTnyeckne OCHOBBI PEHTT€HOCTPYKTYPHOTO
ananmm3a. ['eomerpus nqudpakuuu. Ypasaenue Bynbda-bperra. bonbnoit u Manblii mepuoasl.
Metonst Jlays u [lebas-1llepepa. CTpykTypHBIE 33729, periacMble METOJaMU OOJIBIIEYTIIOBOM 1
MaJIOyTJIOBOM PEHTTCHOBCKOM nudpakiuu. MeTo bl aneTpoHorpaduu u HeiTponorpadum. Mx
CXOZICTBO U pa3JInyKe ¢ METOJIOM pEeHTreHorpaduu.

Tema 7. BU3YAJIBHBIE METOAbI UCCJIEJJOBAHUA (OIITUYECKAA,
OJIEKTPOHHAA 1 ATOMHO-CUJIOBASA MUKPOCKOIIA).

Coznanue nepBoro ontuiyeckoro Mukpockomna A. Jlesenrykom. Ilonsrus pazperaroias
CIIOCOOHOCTH M YUCJIOBas anepTypa 00beKTHBA. BO3MOKHOCTH ONTHYECKONH MHUKPOCKOITHH.
[IpocBeunBaroias 1 CKaHUPYIOIIAs AMEKTPOHHAS MUKpOCKonus. TeopeTndecknue OCHOBBI U
MPUHIUI PabOTHI AIIEKTPOHHOTO MUKPOCKOIa. BO3MOKHOCTH METO/1a SJIIEKTPOHHON MHUKPOCKOITUH.
ATOMHO-CHJIOBAs U CKaHUPYIOIIAsi TYHHEJIbHAs MUKPOCKOTIHH.

Tema 8. METO/IbI UBYUEHUA TEPMUYECKUX, OIITUYECKUX,
PEOJIOTMYECKMX 1 JIPYTUX CBOMCTB BEIIECTBA

Ocnossl MetonoB Tepmorpaduu: ITA, JICK, TT'A u aunatomerpus. Tepmuueckue
cBolicTBa BemecTBa. ONTUYECKUE CBETOBOJIBI M MX CBETOIponyckanue. [[puunHbl cBeTONoOTeEPh B
CBETOBO/IC. 3aKOHBI TCUCHHUSI (PEOJIOTHH) KUJIKOCTH U BUCKO3UMETPUUYECKUE METOIBI.
Onexrpuueckue, UG Py3nOHHBIC, COPOIMOHHBIC U APYTUe CBOMCTBA MaTepuaia. MeToIbl uX
W3Yy4YEHUS.

HpI/IMepHHﬁ MEpCUCHb BOIIPOCOB AJIAd ITOATOTOBKH K 3K3aMCHY

1. HazoBuTE y4eHBIX, BHECIINX ONPEACIIAIOIINN BKIA B pa3BUTHE CIIEKTPAJIbHBIX
MeTo0B aHanu3a. Korna okonuatensHo copmuponaincs meron MK cnekrpockonuu?

2. HazoBuTe OCHOBHBIE BUJIbI CIIEKTPOCKOIIHH.

3. laiite kmaccUPUKAUIO CIEKTPOCKOMUYECKMX METO/IOB 110 AMANa30HaM
AJEKTPOMAarHUTHOTO CIIEKTpa.

4. IloueMy CEKTPOCKOIIMYECKHE METO/IbI UCCIIENOBAHUS OTHOCATCS K IPSAMBIM
¢buznyeckum merogam?

5. Ilposinenue B UK cnekTpe KOH(MUTYpallMOHHBIX, KOHPOPMAIIMOHHBIX U
NECTPYKIIMOHHBIX U3MEHEHUH.

6. Kak meronom MK cnexTpockonuu MOXKHO U3y4aTh (a30BbIe MEPEX0/Ibl B BEIIECTBE?

7. OCHOBBI PEHTI€HOCTPYKTYPHOT'O aHAJIN3a.

8. B uem cyth MeTozna aeitepo3zamenienusa B UK cnekrpanbHoM aHanuze?

9. Kak onpenienuTs SHEPrUIO0 BOJOPOJHBIX CBA3EH U UX KOHIICHTPALIUIO?

10. Kak n3yuars ctpoeHue nosepxHoctu Marepuana merogoM MK cnexkrpockonun?

11. Kakue konebanus ocUMILIATOPOB (XUMHUECKUX TPYII) PACIIONOKEHBI B OJIMKHEH,
cpenueit u nanpaeit UK obnactsax?

12. Kak u3y4arp ynpyryro U BBICOKO3JIACTHYECKYIO JehopMaliuy MOJIUMEPOB METOJOM
UK cnektpockonun?

13. Kak n3y4ars JecTpyKLIMOHHBIE Mpolecchl ¢ momouisio Metoga MK cnexkrpockonuu?



14. B ueMm 3aximouarorcs npeumyiectsa Metoga Oypoe-MK cnektpockonuu nepen
00braHBIM MeTo1oM MK cniekTpockonuu?

15. Bnusaue paccesinus Ha UK cnektp nmormomenusi. Metoy 6a3ucHOM JTUHUAH.

16. B uem cyTh MeTOZ]a «OTHEYATKOB MAJIBIEB»?

17. Kak OlleHUTb CTENEHb OPUEHTALIMU TOTO WM HHOTO MOJIEKYISPHOI'O CErMEHTa C
nomouisio Metona MK cnexrpockonuu?

18. OueHka 1IMHBI TPaHC-LENHM METO/I0M MPOA0JIbHON aKyCTUUECKON MOJBI.

19. IIpuniun nelcTBUS MOJIUMEPHOTO CBETOBOJIA. [[pUUnHbBI CBETONMOTEPH B HEM.

20. Kak nosnyuuts UK criekTp moammMepHoOro BoJIOKHa?

21. B ueM cyTb p€OONTHYECKUX UCCIICOBAHUN?

22. Ilpunuunel merona HITBO.

23. 3anucsk criekTpoB B pexume IMAGE.

24. KauectBenubiii UK criekTpanbHbIi aHann3. XapakKTepUCTUYECKHUE TTOJIOCHI
MIOTJIOLIEHUSI.

25. OcHOBHBIE BaJICHTHBIE U Je(OPMALMOHHBIE KOJICOaHMUS.

26. Konmnuecteennbiit UK cniexrpaneshbiii ananu3. Cyts 3akoHa JlamGepra-byrepa-bepa.

27. OueHKa ¥ NpUYMHBI IOrPEIIHOCTH B KoandyecTBeHHOM MK criekTpanbsHOM aHanuse.

28. OcHoBHbIe xapaktepucTuk MK mosiocer mornomnieHus.

29. UK nuxpou3M 1 OpUEHTAIIMOHHOE COCTOSIHUE TIOJIUMEPOB.

30. Kak u3y4ats (ha30BbIe epexobl B BEIIECTBE METOIOM TEPMUICCKOTO aHAIH3a?

31. B yem cyTb MeTOa AeiTepO3aMelieHUs?

32. Kondopmarmonnsie nedekTsl U ux npossienue B UK cnekrpe.

33. Bonopoanas cBs3b u ee nposiBienue B K cnekrpe.

34. biwxuss, cpennss u nganbHss MK obnacru.

35. Ilpeumymecta metoga @ypre-UK cnekrpockonuu nepen 00b14HbIM MeTo10M UK
CHEKTPOCKOIHUHU.

36. Bousinue paccesinus Ha UK cnextp normomenus. Metos 6a3ucHOM JIMHUH.

37. Onpenenenue CpeHET0 pa3Mepa pacCeUBarOUX YacTUIl (TTOPbI, YaCTULIBI
HAIOJIHUTEJA U Jp.) B OJIMMEPHOM MaTpHIIEe IyTEM aHAIM3a PACCESIHHOTO U3JIy4YEHHUs B
ONITUYECKOM CIIEKTpE.

38. B yueM cyTh METOJa «OTIIEYATKOB MAJBLIEB)?

39. Kak o1leHUTb CTENeHb OPUEHTALMU TOT'O WM HHOTO MOJIEKYISPHOTO CErMEHTa C
nomorbio Meroaa UK cnexkrpockonuun?

40. Ouenka AJIMHBI TpaHC-LENU METOAOM IPOJOIbHOM aKyCTHUECKON MOJIBI.

41. UK cnekrpockonus B pexxume IMAGE.

42. IlpuHuun aeficTBUs MOIUMEPHOTO CBETOBOIA. [[pMunHBI CBETONOTEPH B HEM.

43. Kak nonyunuts UK criektp noammepHoro BojsokHa?

44. B yeM cyTh peOONTUYECKUX UCCIIEI0OBAaHUI?

45.  OcHoBsl MeTOAa Y@ CIEKTPOCKOMHH.

46. KP—cnekrpockomnus. Crienudrka MeTo1a U 3a1a4u, pelraeMble ¢ € TPUMEHEHUEM.

47.  Metoasl SIMP u OIIP ciekTpockonuu.

48. BwusyanbHbIE METOJIBI UCCIICIOBAHUS.

49. Metoasl cBETOpacCesHUS.

50. Meroxa Macc-CIEKTPOMETPHH.

51. HWntepdhepeHIOHHO-TUDPAKITMOHHBIE METO/BI.

52.  MUKPOCKOTHYECKUE METO/IBI.

53. TepMuueckuii aHAIHU3.

[lepeueHb OCHOBHOM U AOMOJHUTENBHON Y4eOHOI TUTEpaTyphl, HEOOXOIUMOM TSt
OCBOEHUS AUCLMILIIUHBI:

1.

a) OcHOBHas JIUTEpATypa

1. TTaxomoB I1.M., Xuwxusk C.[1., Augpuanosa 5.B. ®duznueckre METOIbI UCCIECTOBAHUS. 2
-e u3]1., epepad. u gom. Yuebd. mocodbue myis xum. pak. yH-toB 2016. 292 c. (umeeTcs B
oubmmorexe TBIY).

2. Tarep A.A. ®usuxo-xumus noimumepos. 2007. 4-e uzf., nepepad. u gon. Yuebd. nocodue



s xuM. ak. yH-ToB / A. A. Tarep; nox pen. A. A. Ackaackoro. - M. : Hayunsrii mup, 2007. -
573c.

http://turbobit.net/7u9kxwwqampy.html.

3. Hukutuna H. I'. AnanuTudeckas XumMus U GU3UKO-XMMUIECKUE METOIbI aHATTN3A :
y4eOHHK U TpakTukyM juis By30B / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna; mox pex. H.
I'. Hukutunoi. - 4-e u3z. - DnekTpoH. Aad. - Mocksa : Opaiit, 2020. - 394 c. - (Beiciiee
oOpaszoBanue). - Pexxum nocryna: https://urait.ru/bcode/449690

4. Banosa (Kombiora) B. JI. ®u3nKko-XUMHYECKUE METO/IBI aHAJIA3A : y4eOHOE
nocobue / B. /.Banosa (Komnbutosa), JI. T.A6ecanze JIus TaiimypasoBa; Poccuiickuii yHUBEpCUTET
koomnepauui. - 4. - Mocksa : U3natenbcko-Toprosas koprnopauus "lamkos u K", 2022. - 220 c. -
BO - bakanaspuart. — Pexxum nocryma: https://znanium.com/catalog/document?id=432246

5. OU3UKO-XUMHYECKUE METO/IBI aHAIIU3a : yueOHoe mocobwue s By30B / B. H. Kaszun
[1 np.]; mox pen. [lmucca E.M. - DnekTpoH. naH. - Mocksa : FOpaiit, 2021. - 201 c. - (Beicuiee
obpazoBanue). - URL: https://urait.ru/bcode/485733

0) lonomHuTtensHas TuTeparypa:

1. BeIcOKOMOJIEKYIISIPHBIE COEIMHEHHS | YYEOHUK U MPAKTHUKYM JJIS1 aKaIEMUYECKOTO
OakamaBpuata / moxa pea. A. b. 3esuna. — M.: U3natensctBo FOpaiit, 2016. — 340 ¢. — Cepus :
bakanasp. Axagemuueckuii kypc; ISBN 978-5-9916-5603-0. To e [DnekTpoHHBI pecypc]. -
Pexxum noctyna: https://nashol.com/2017022893334/visokomolekulyarnie-soedineniya-zezina-a-b-
2016.html

2. Kupees B.B. BoicokoMonekyssipHble COEAMHEHUSI | yUeOHUK 11 OakanaBpoB. — M.:
MzparensctBo KOpaiit, 2013. — 602 c. — Cepus : bakanasp. Yraoyonennsiit kypc. ISBN 978-5-9916-
2280-6. Pexum nocryna: http://static.ozone.ru/multimedia/book file/1009501915.pdf.

3. [TaxomoB I1.M. OcHoBbl dusuku u xumun nonumepon. 2016. 163 ¢. Tseps: TBI'Y
(umeetcst B Oubnmotexe TBI'Y).

4. Kitenun B. 1. BeicokomoeKysipHbIe coequHeHus [ DeKTpoHHbIN pecypc] / B. U.
Knenun, . B. ®enycenxo. - 2-¢ u3f., ucnp. - Cankr-IlerepOypr : Jlanp, 2022. - 512 c. - Knura u3
kosutekuuu Jlanb - Xumus. — Pexxum noctyna: https://e.lanbook.com/book/211184

2. IIporpamMHOe obecrieyeHne

a) JIuneH3noHHOE MporpaMMHOE 0OecreyeHue:

* Microsoft Office npodeccuonanphsiii matoc 2013
* Microsoft Windows 10 Enterprise

* HyperChem

* Origin 8.1

* ISISDraw 2.4 Standalone

6) CBOOOIHO pacmpoCTpaHsIeMOe MPOrpaMMHOE oOecTrieueHne
Google Chrome

3. CoBpemeHHbIe TpodeccroHaNbHbIe 0a3bl JaHHBIX U UH(OPMALIMOHHBIE CIIPABOYHBIE
CHCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcurerckas 6ubnuoreka onnaitn» https://biblioclub.ru/;

* OBC «Jlanby» http://e.lanbook.com

4. Ilepeuenb pecypcoB HH(OPMALOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTu «/HTepHeT»,
HEOOXOJMMBIX [T OCBOCHHSI JMCIUITIHHBL:

1. BupryansHas oOpa3oBarenbHas cpena TBI'Y (http://moodle.tversu.ru)

2. Hayunas 6ubmmorexa TBI'Y (http://library.tversu.ru)

* http://library.tversu.ru

* http://www.iprbookshop.ru/

* https://biblioclub.ru/

* https://www.nature.com/

https://rd.springer.com/






