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1. Ilesab u 3a1a4u OCBOEHHS IV CUUILIHHBI (MOXYJIAA).

Heas aucuumIMHbI — GOpPMUPOBAHKUE Y aCIIMPAHTOB 3HAHUI M YMEHHH 00 OCHOBHBIX
(GU3UKO-XMMMYECKMX ~ METOJaX  MCCIEJOBaHUA B XHUMHUHU: CIEKTPOCKOINYECKUX,
TU(PPaKINOHHBIX, ONITHYECKUX, MACC-CIIEKTPOCKOMMMYECKUX C UX alllapaTypHbIM OCHAIICHHEM U
YCIOBUSIMU IIPOBEJCHMUS OKCIEPUMEHTa, OCBOCHHME TEOPETUYECKMX IPEACTaBICHUM O
B3aMMO/ICHCTBUY TAJIAIOIIET0 M3JIyYeHHs], TOTOKA YaCTUI] MM KaKOro-TH00 MOJIS ¢ BEIIECTBOM
U IPUMEHEHHE IIOJIyYCHHBIX 3HAHUW IIPM M3MEPEHHH pe3ylbTaTa 3TOr0 B3aUMOJECHCTBUS.
@®opMUpOBaHUE HABHIKOB IUIAHMPOBAHMSI, OPTaHU3ALUN U MPOBEAEHUS CIIEKTPOCKOMUYECKUX U
MHUKPOCKOIMYECKUX HCCIIEA0BAaHUM, a Takke oOpabOTKM M aHaIW3a MOJy4YeHHOH MHpopManuu
JUIsl IPUMEHEHNUS B UCCIIEI0BATENIbCKON U IIPETIOAABATENbCKOM AEATENBHOCTH B 001aCTH XUMUU
Y CMEKHBIX HayK.

3agaum aucuMnMHBL: 1. mpuoOpecTH 3HAHMS W yMEHHS B O00JAacTH METO/OB
UCCIICIOBAHMSI CTPOCHHUS XUMHUYECKUX COCIMHEHUH; 2. HM3y4UTb OCHOBHBIE COBPEMEHHBIC
¢u3znyecKkue METOAbl YCTAaHOBJEHUS CTPYKTYpPbl XHMHUYECKUX COEIMHEHUH; 3. H3y4YuTh
BO3MOXKHOCTH (PM3MYECKUX METOJIOB, UX TOYHOCTb, UYBCTBUTEIBHOCTb M NPUMEHUMOCTh MJIS
M3YYEHHUS pa3IMUHbIX MaTEpUAIOB.

2. Iluianmpyemble pe3yabTaThl 0CBOCHUS AUCHMILIMHBI (MOLYJIsI).

B mpomecce ocBoeHMs JAaHHOW MUCHMILIMHBI oOydarommecs: (popMHUPYIOT CIeIyrome
pe3yIbTaThl OCBOCHUS JUCIUILINHBI:
K4 — cnocoOHOCTh CaMOCTOSITENTFHO OCYIIECTBIISATH HAYYHO-UCCIIEOBATENBCKYIO ICATEIbHOCTD
B COOTBETCTBYIOIIEH MpodecCHOHaNbHONW 00JacTU C HMCIONb30BAHHEM COBPEMEHHBIX METOJIOB
UCCIIETOBaHMUSI.

3. CrpykTrypa M cofepxkaHue THCHHUILUINHBI (MOLYJIsA).

3.1.  Cmpykmypa oucyuniurvl (MOOYs).

No 11/ HaumenoBanue pasgena gucuuiiauisl | Popmupyemsele ®dopma TeKyniero
B (Momyss) KOMIIETEHIIUN KOHTPOJIA
1 Paznen 1. O0mas xapakrepucTuka K4 TectupoBaHue

CIEKTPOCKOIMYECKMX METOJOB
yccieoBaHus. MeTobl 3J1€KTPOHHOM
CHEKTPOCKOIUU

2 Paznen. 2. Metoibl onpeneeHus K4 TectupoBanue
TEOMETPUU MOJIEKYJI U BEILIECTB.
MargeToxuMH4ecKre 1
PIEKTPOONTUYECKHUE METObI
WCCIIEIOBaHUS




3.2. Obvem oucyuniunvl (Mo0yis) u 6udvl yueOHoU padbomoi.
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Pa3nea 1. O01mas xapakTepucTHKA
CIIEKTPOCKONMMYECKUX METOI0B UCCJIeI0BAHUS.
MeTtoabl 3JIEKTPOHHOI CIIEKTPOCKOINH
1 Tema 1. O0mas xapakTepuCTHKa CIIEKTPOCKOMUYECKHIX ) ) 5 9
METOJI0B CCIIEOBAHMUS
7 Tema 2. Teopernueckre OCHOBbI CIEKTPOCKOITUYECKUX ) ) s 9
METOJI0B MCCIIEAOBAHMUS
3 Tema 3. CnekTpockonusi B BUAUMOMN U YIbTpaduoIeTOBON ) ) 5 9
" | obmactax. MeTozpl KosebaTebHOW CIEKTPOCKOHH
Tema 4. UndpakpacHbie CIEKTpbl 1 KOMOWHAITMOHHOE
4 | paccesue ceera. CriekTpocKomHsi KOMOMHAITMOHHOTO ) ) 5 9
" | paccestHus. MeTonbl onpeaeneHus 3JIeKTPUIECKUX
JUTOJIbHBIX MOMEHTOB MOJIEKYJI
Pa3nes. 2. MeToasbl onpeaejieHlsi TeOMeTPUH MOJIEKYJ U
BelecTB. MarHeToOXuMH4YeCKHe M 3JIEKTPOONTHYECKHe
MeTO/bI HCCIeI0BAHUSA
Tema 5. PeHTreHOBCKHE METOABI HCCllenoBaHusA. MeToibl
5. | uccnenoBaHus ONITHYECKH AKTUBHBIX BellecTB. Jlucnepcus 2 2 5 9
ONTHYECKOTr0 BpanieHus. ONTHYECKUl KPYTOBOM TUXPOU3M
6. | Tema 6. Pezonancusle metosl. Merog SAMP 2 2 5 9
7 Tema 7. Meton DI1P. Meton SIKP. MeccbayspoBckast > > 5 9
CHEKTPOCKONUS
8. | Tema 8. Macc-cniektpomerpusi. XpomaTorpadusi 2 2 5 9
Hroro, uac 16 16 40| 72
Hroro, 3.e. 2

By npoMexyro4HON aTTeCTalnu:
3auer — cemectp 4.

3.3. Tembl 3aHAmMuUIL U KpamKoe cooepicaHue.

Pazpnen 1. O0mas xapakTepruCcTHKA CIIEKTPOCKOIMNYECKHX METO0B HCCIICIOBAHUS.

Metoasl BHeKTpOHHOﬁ CIICKTPOCKOIINH.

Tema 1. Obwas xapakmepucmura cneKmpoCcKONU4ecKux Memooos8 UcCie008aHusl.

Jlexus 1.
duznyecKkue MOJICIIA aTOMOB M MOJICKYJI.
Mertons! onpenenenus Gpu3ndeckux cBoicTB. @usndeckas reopus Merona. [Ipsmas u
oOpaTHas 3a/1auu.
[ToHsITHE KOPPEKTHO ¥ HEKOPPEKTHO TIOCTABICHHBIX 3a/1a4.
OO0mias xapakTepucTruKa 1 KiacCupUKaIs METOIOB.
CriekTpockonuueckue, TuppakiinoHHbIe, STEKTPHUECKUE U MATHUTHBIE METO/IBI.




DHEpPreTUYecKue  XapaKTepUCTUKUA  PA3IUYHBIX  METOAOB.  UyBCTBUTENBHOCTH U
pazpemaronasi CnocoOHOCTh MeToja. XapaKTepuUcTHueckoe Bpems Mmerona. MHterpauus
METO/IOB.

[Tpaktnueckoe 3anstue 1. CnekTpockonuueckue, AU(PpPaKIMOHHBIEC, SJIEKTPUUYECKHE U
MarHUTHBIE METO/IBI.

Tema 2. Teopemuueckue 0CHOBbI CHEKMPOCKONUYECKUX MEeMO008 UCCIe008AHUS

Jlexknus 2.
OcHOBHBIE KpHUTEpUH OOBEAMHEHUS PA3HOOOpA3HBIX (PUINYECKUX METOJOB aHAM3a B
€IMHBIN KJIaCC CIIEKTPOCKOTTMYECKHUX METOJIOB.
[Tpupona SIEKTPOMArHUTHOTO W3JIYYCHHUS, PA3UYHBIC THUIBI €Tr0 B3aMMOJCHCTBHUS C
BEIIECTBOM (TIEPUOJUYCCKUE HW3MEHEHHUS DJICKTPUYECKMX W MArHUTHBIX JIMIOJBHBIX
MOMEHTOB).
OcHOBHBIE XapaKTEPUCTUKH HU3IydyeHHUs (YacToTa, MAJIUHA BOJHBI, BOJHOBOE YHCIIO).
DJNIeKTPOHHBIE, KOjeOaTenbHbIe, BpallaTelibHbIE, CIIMHOBBIE U SICPHBIE MEPEXObl Kak
pe3ynbTaT Pa3IUYHBIX THUIIOB BHYTPHUATOMHBIX 5810 BHYTPUMOJIIEKYIISIPHBIX
B3aUMOJICCTBUH, ONPEICIISIIONINX COOTBETCTBYIOIIYIO CIIEKTPATIBLHYIO 00J1aCTh.
CriekTphl UCITyCKaHUS, MOTJIONIEHUS U PacCesHUs aTOMOB, HOHOB U MoJieKyll. BaxHeiimue
XapaKTePUCTHKU CIICKTPATbHBIX JIMHUH (IT0JIOKCHHUE, MHTCHCUBHOCTh, ITUPHUHA).
[IpakTrueckoe 3aHsiTue 2. CHeKTphl HUCIyCKAHHMs, MMOTJIONICHHS W PACCESIHUS aTOMOB, HOHOB H
MOJIEKYIL.

Tema 3. Cnekmpockonus 6 uOUMOll u yivmpaguonemosoti oonacmsx. Memoowt
Ko1e6amenbHOU CNeKMpPOCKONUU.

Jlexnus 3.
OmuccruonHas Y@ CeKTpOCKOIHS KaK METOJ] MCCIIEIOBAHUS IBYXaTOMHBIX MOJICKYJI.
BepositHocTH Mepexo10B MEXKIY AIIEKTPOHHO-KOJIe0aTeIbHO-BpalaTeIbHBIMH

cocrogausamu. [Ipuanun ®panka - Konnona.

Omnpenenenne YHEPrUU IUCCOLMALIMN U IPYTUX MOJIEKYJISIPHBIX ITOCTOSIHHBIX.

AOcopOLMOHHAs CHEKTPOCKONHUs B BUAUMON U Y@ 00yacTIX Kak METOJ HCCIeIOBaHUS

JJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYI.

XapaKkTEepUCTHUKHU JJIEKTPOHHBIX COCTOSIHUM MHOTOAaTOMHBIX MOJIEKYJ: DHEPIrHs, BOJHOBBIC

(GYHKLINHU, MYJIbTUIUIETHOCTh, BpeMs XU3HU. CHUMMETpUS U HOMEHKJIATypa 3JEKTPOHHBIX

COCTOSIHUH.

Knaccugukaius 1 oTHeCEHHE MEKTPOHHBIX 1Mepex0/10B. IHTEHCHBHOCTH MOJIOC pa3IMYHbIX

nepexo10B. [IpaBuia oTOopa U HapyIIeHUs 3anpeTa.

IIpuMeHeHre DJIEKTPOHHBIX CIIEKTPOB IIOTJIOIIEHHUS B KAauye€CTBEHHOM, CTPYKTYpPHOM H

KOJIMYECTBEHHOM aHAJIA3aX.

IIpuMeHeHrEe JJIEKTPOHHBIX CIIEKTPOB IIOTJIOIIEHHUS B KAauye€CTBEHHOM, CTPYKTYpHOM H

KOJIMYECTBEHHOM aHAJIN3aX.

O crienuduke 37IEKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS! Pa3IMYHBIX KJIACCOB COSUHEHHH.
CrekTpbl CONpPSKEHHBIX CHCTEM U TMPOCTPAaHCTBEHHbIE 3((PEKTHl B 3JIEKTPOHHBIX CIEKTpax
MIOTJIOLLICHMUS.

[Tpaktuyeckoe 3anstue 3. TexHHKA CIEKTPOCKONUH B BUAUMOMN 1 Y@ olnacTsx.

Tema 4. HngppaxpacHvle cnekmpwvl 4 KOMOUHAYUOHHOE paccestue ceema.
Cnexmpockonusi KOMOUHAYUOHHO20 paccesHus. Memoovl onpedenenus 31eKmpuvecKux
OUNONILHBIX MOMEHMOB MOIEKY L.
Jlexknus 4.
KBaHTOBOMEXaHWYECKUH MOIXO/ K OMUCAHHUIO KOJIEOATETbHBIX CIICKTPOB.
YpoBHU dHEPTUH, UX Ki1accuuKkamnms, GyHIaMeHTAIbHbIC, 00EPTOHHBIC U COCTABHBIC YACTOTHI.



WHTEeHCUBHOCTh TOJIOC KoseOaTenbHbIX crekTpoB. IIpaBuna orbopa u muHTeHCHBHOCTH B MK
MOTJIOLIEHUH U B criekTpax KP.

Knaccuueckas 3agaua o Kos1e6aHUsAX MHOTOATOMHBIX MOJIEKYIL.

YactoTrel M (GopMBl HOpPMalbHBIX KojieOaHuil Moiekyn. Beibop moznenu. EcrecTBeHHbIE
KOOPJHMHATBI.

KoadduunenTsr kuHeMaTH4ecKoro B3auMoAeincTBs. CHUIIOBBIE ITOCTOSIHHBIE. YUeT CUMMETPUU
MoJieKyJbl. CUMMETpUS HOpMaJIbHBIX KOJIEOaHUH, KOOPAMHATH CHMMETPHH.

AHayn3 HOpMaJIbHBIX KOJIeOaHUH MOJIEKYJIbI 10 SKCIIEPUMEHTAIBHBIM JaHHBIM.

Conocrasnenue UK n KP cnexkTpoB u BbIBOABI O CUMMETPUHU MOJIEKYJIbl. XapaKTEpUCTUUHOCTD
HOpMaJIbHBIX KojieOaHui. OrpaHndyeHns: KOHLEIUH IPYNIOBBIX 4acToT. ONpeaesieHue CUI0BbIX
nojied MOJeKyJasl M TpodieMa UX HEOJHO3HAYHOCTH. VCmoiab30BaHHWE M30TONMUYECKUX
pa3sHOBUAHOCTEN MoOJeKys. Koppensnus CUIOBBIX IOCTOSHHBIX C IPYIMMM [apaMeTpaMu U
CBOMCTBaMH MOJIEKYIL.

[TpuMeHeHne METOI0B KOJeOaTEIbHONW CIIEKTPOCKONUHU ISl KAUECTBEHHOTO U KOJIMYECTBEHHOTO
AQHAJIM30B U JPYIrUe IPUMEHEHNS B XUMUH.

CrienupuuHOCTbh KOJIe0aTENBHBIX CIIEKTPOB.

HccenenoBanus AMHAMUYECKON U30MEPUH, PABHOBECUM, KWHETUKH PEaKIUH.

[TpakTnueckoe 3ansatue 4. Texuuka u Meronuku MK cnekrpockonuu u cnekrpockonuu KP.

Pa3nen 2. Mertozsl onpeesieHrus FeOMETPUM MOJIEKYJ M BEIIECTB. MarHeTOXUMUYECKUE U
ANEKTPOONTUYECKUE METOABI UCCIIEOBAHUS

Tema 5. Penmeenogckue memoosl ucciedoganus. Memoovl uccnedosanus onmudecku akmusHuLx
sewecms. Jucnepcus onmuueckozo epaujerus. OnmuyecKuii Kpy2o8ou OUXpousm

Jleknus 5.
[Ipupona peHTreHOBCKUX criekTpoB. Kpas mornomenus. B3auMocBsi3b pEHTT€HOBCKUX CIIEKTPOB
MOTJIOIIEHHUS] U XapaKTEPUCTUUYECKUX CIEKTPOB HUCIYCKaHMUS. 3aBUCUMOCTbh YaCTOThI MEepexoja
KpaeB TOTJIONMIEHUS WA JIMHUW MCIYCKaHWS OT BETUYMHBI MOPSIKOBOIO HOMEpa »JIEMEHTa
(3axoH Mo3mn).
Knaccudukanust peHTT€HOBCKUX METOJOB aHA/IM3a. AHAIM3 IO MEPBHYHOMY PEHTIC€HOBCKOMY
U3ITy4EHUIO (PEHTTEHOIMHUCCUOHHBIN). AHAlIM3 MO BTOPUYHOMY PEHTTEHOBCKOMY H3JIYYEHHUIO
(pentrenoduyopectieHTHbIN). 3akoH bparra - Bynbda.
PentrenoabcopOunonnsiit ananus. [Ipupona KpUTHUECKUX KPaeB MOTJIOMICHHUS.
PentrenoBckasi  (HOTODJIEKTpPOHHAS  CIIEKTPOCKOMHS  (PJEKTPOHHAS  CHEKTPOCKOMHUS ISt
xummudeckoro ananmza - 9CXA). Meron DCXA kak HEMOCPEACTBEHHBINH IKCIIEPUMEHTATBHBIN
METO/I U3MEPEHUS BEIMYMHBI SHEPTHUH XUMHUYECKOU cBs3u. Bo3zmoxknoctn DCXA msa aHanmnza
IIOBEPXHOCTEH.
OXedeKTpOHHAsl CIIEKTPOCKONHUS (BHYTPEHHSISI KOHBEPCUS 3JIEKTPOHOB), BO3MOkHOCTH ODC
JUTSL aHalu3a JIETKUX AJIEMEHTOB. [ J1aBHasl OTIIMYUTENbHAsS OCOOEHHOCTh BCEX PEHTICHOBCKHX
METO/IOB - BOBMOXKHOCTh aHaIM3a 0e3 pa3pyiieHus oopasia.

IIpakTnueckoe 3aHsATHE S. PeHTreHoBckas (OTOANEKTPOHHAS CHEKTPOCKOMHMS — (DIEKTPOHHAS
CHEKTPOCKOMHMS JJIsl XUMUYIECKOTo aHanu3a - OCXA).

Tema 6. Pezonancuvie memoowt. Memoo AAMP

Jlexius 6.
Pur3nyecKue OCHOBBHI SIBJIICHUS SIEPHOIO MAarHUTHOT'O PE30HAHCA.
CHsATHE BBIPOXKIECHUS CIMHOBBIX COCTOSIHUM B TOCTOSTHHOM MAarHUTHOM TIOJIE.
VYcnoBue SAEpHOr0O MAarHUTHOTO PE30HAHCA. 3aCENEeHHOCTh YPOBHEM HHEPruM, HACBIIICHHE,
penaKkcalMOHHbIE MPOLECCH M IIMPUHA CUTHAJIA.
XUMHUYECKUN CIBUT U CIMH-CIIMHOBOE paciieruieHue B cnekrpax AMP.



KoHncranra skpanupoBanus sjpa. OTHOCUTENIbHBIM XUMUYECKUW CIBUT, €r0 ONpeIeieHUE M
HCIIOJIb30BaHUE B XUMUHU.

CnuH-CIMHOBOE B3aMMOJEMCTBHE sI€p, €ro IMpUPOAA, YUCIO KOMIIOHEHT MYJIbTHUIUIETOB,
pacrnpezieieHue HHTEHCUBHOCTH, MTPABUIIO CYMM.

Ananus cnextpoB AAMP nepBoro u He nepBoro nopsaKoB. Merosa ABOMHOIO pe30HaHca.
[Ipumenenue cnexktpoB AMP B xumuu.

TexHHKa U METOJIMKA HKCIIEPUMEHTA.

CTpyKTypHBIN aHanu3. XuMuueckas noJisipusanus sjaep. biok-cxema cnexkrpomerpa SAMP, Tumbl
CHEKTPOMETPOB. XapakTep 00pa3LoB.

[IpakTnueckoe 3ansaTve 6. Ananu3 criekTpoB SIMP mepBoro u He EPBOTO MOPSIIKOB.

Tema 7. Memoo DIIP. Memoo AKP. Meccoayspoeckas cnekmpockonust

Jlekuus 7.

[TpUHIMIIBI CIEKTPOCKOMHH 3IEKTPOHHOTO MapaMarHUTHOTO (CIIMHOBOI'0) pe30HaHca. Y ClIoBUe
OIIP.

g-DakTop u ero 3HaueHue. CBepxToHKOe pacuierienne curnana D[P npu B3aumonercTBum ¢
OJIHMM U HECKOJIBKMMH sApaMu. YHCIO0 KOMIIOHEHT MYJbTHUILIETa, pacIpeneieHue
unteHcuBHocTU. Koncranta CTC. Tonkoe pacuierienue. [lupuna nuHuid.

[Tpunoxxenne wmerona OIIP B xumuun. M3ydyeHne MexaHU3MOB XHMHUYECKUX PpEaKLUM.
XuMuyeckasi MONApU3alus d3IeKTpoHOB. OmnpeneneHre CBOOOTHBIX pPAJUKAIOB U JIPYTHX
IIapaMarHUTHBIX HEHTPOB. Vcroap30BaHNe CIIMHOBBIX METOK.

bnok-cxema cnekrpomerpa DIIP, 0COOEHHOCTH SKCIIEPUMEHTA, JHOCTOWHCTBA U OTPAHUYCHUS
METOJA.

Meron SAKP.

DONeKTpUYecKUi KBaJpYNOJbHBII MOMEHT sifep. B3aumoneiicTBue "kBaapyrnosibHOTO" sifjpa C
HEOJHOPOJHBIM 3JIEKTPUUYECKUM TosieM. ['pagueHT mons Ha sape. KBagpyrnonbHble ypOBHU
DHEPIUH IPHU AKCHUAJIBHOM CMMMeTpuu 1nojis. [lapamerp acHMMETpUM IOJISL U YPOBHM DHEPTHUH.
[Tpunoxenus merona SAKP u ero Bo3MOXHOCTH.

MeccOayapoBckasi CIEKTPOCKOIHSA.

PezonancHas snepHas ¢uayopecueHuus, >pdext Meccbayspa. DHeprusi HCHYCKAaeMbIX U
MOTJIOIIAEMBIX -KBAHTOB.

JlonmiuepoBckoe yHmIMpeHWe | JHeprus otgaun. [lpouexypa momydeHus ¥-pe30HaHCHBIX
CIIEKTPOB.

XuMuyeckuil (M30MEpHBI) CABHUT, BIUSHUE XMMHYECKOTO OKpyXeHus. KBaapymonbHble U
MarHUTHBIE B3aUMOJEHCTBHS.

Bo3MosxHOCTH ¥-pe30HAHCHOW CIIEKTPOCKOINH B XMMUHU M OTPAHUYCHUS €€ TPUMCHCHHSI.

[IpakTnueckoe 3ansatue 7. [punoxenue meroaa DIIP B xumum.
Tema 8. Macc-cnekmpomempus. Xpomamoepagus

Jlexius 8.

MeTtoabsl HOHU3ALMH.

Mertoapl  MOHM3AIMW:  AJNEKTPOHHBIA  yhaap,  (POTOMOHHM3ALMS,  DJIEKTPO-CTATHUUECKOE
HEOJTHOPOIHOE TOJIe, XUMHUUYecKast noHu3aIus. KoOMOMHUPOBaHHBIE METO/TBI.

HNouHblii TOK M cedyeHue HoHM3auuH. [loTeHnumanbl MOsBICHHS HWOHOB. BepTHKalbHbIE U
aanabaTUvecKue dIEKTPOHHbBIE Tepexo/ibl. JucconnaTtuBHas noHU3anus. TUIBI HOHOB B Macc-
CIIEKTPOMETpax.

[IpuHnunuaneHas cxeMa Macc-crekrpomerpa Jemicrepa.
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11.

12.

13.

14.

®dokycupyrolee A1eMCTBUE OJHOPOAHOTO MOMEPEUHOI0 MArHUTHOTO MOJISL. DIEKTPOCTaTHUYEeCKast
dboxycupoBka. JIBoitHas ¢hokycupoBka. Pazpematromas cuiia Macc-CrieKTpoMeTpa.

Wonnsiit ucrounuk. Cucrema Hamycka. MoJekyIsipHOE TEUEHHUE Ta3a.

Bpemsanponernsiii Mmacc-cnektpometp. KBaapynonbsHbiili Macc-ciekTpoMerp. CeKTpoMETp UOH-
LUKJIOTPOHHOI'O PE30HAHCA.

[IpuMeHeHne Macc-ClIeKTPOMETPUH.

Wnentuduxamys BemecTBa. Poib pa3penienus, MOTeHIUAIOB MOSBICHUS, METOI0B HOHHU3AIIHH,
MeTacTaOMIbHBIX HMOHOB. Tabmuiubl MaccoBbix uucen. CooTHomieHue u3oronoB. Koppemsius
MEXIY MOJIEKYJISIPHON CTPYKTYPOM M MacC-CIIEKTPaMH.

W3mepeHne MOTEHUHUATOB MOSBICHUS HOHOB W ONPEAEICHUE MNOTCHLUHMATIOB HOHHW3aLUU U
SHEpPruM paspeiBa cBs3eil. [IpeumynecTBa GOTOMOHU3AINN.

[Ipaktuueckoe 3ansarue §. [IpuMeHeHNEe Macc-CIEKTPOMETPUN B XUMHUH.

4. OueHouyHble cpeACTBA /sl TEKYIIEr0 KOHTPOJS yCIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHMS M CHUILIHHBI (MOIYJIA).

Kpumepuu nonyuenus 3auema no oucyuniune:

- OLIGHKAa «3auTEHO» CTaBUTCS, €CIIM OOYYaroIIMiiCsl TMOKa3bIBaeT XOPOIIHE 3HAHUS
y4eOHOro Marepuaja [0 U3y4aeMbIM TE€MaMm, IMpPUH ITOM OOYyYaIOIIMICS JIOTMYHO H
MOCIe0BATENbHO M3JIaraeT MaTepual, pacKphIBaeT CMBICI BOMPOCA, 1a€T YAOBIECTBOPUTEIbLHbIE
OTBETHI HA JIOTIOJIHUTEILHBIE BOTPOCHI.

- OLIEHKA «HE 3a4TE€HO» CTABUTCS, €CJIU 00YJArOIIMIACS BIIaJIeeT OTPHIBOUHBIMH 3HAHUSMU
U yMEHHUSIMU [0 TeMaM H3y4yaeMOH AMCIUIUIMHBI, HE MOXET IOCJIEI0BATEIbHO H3JI0KUThH
MaTepual, JaeT HeYyIOBICTBOPUTEIbHbBIE OTBEThI HA IOMOJHUTEIbHBIE BOIIPOCHL.

4.1. [IpumepHbIii IepedeHb BOIIPOCOB K 3a4ETYy.
COBpeMEHHOE COCTOSIHUE M TPOOJEeMbl TOHUMAHUS XUMHUYECKOW CBSI3M W PEAKIIMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COETMHEHUH.
OO0m1as XxapaKTepUCTUKA CIIEKTPOCKOMUYECKHUX METOJIOB UCCIICIOBAHMS.
dusnyeckue MOJEIN aTOMOB U MOJIEKYIL.
Mertomst onpenenenus puanyeckux cBONUCTB. Pu3znueckasi TEOpUs METO/A.
[Tpsimast u oOpaTHas 3aaauu. [ToHATHE KOPPEKTHO U HEKOPPEKTHO MOCTABIEHHBIX 337124 B
MaTeMaTHKe.
OO61mas xapakTepucTHKa 1 Kiaccupukamnus MeTo10B. CrekTpockonudeckue, U pakiuoHHbIE,
ANEKTPUYECKUE U MAarHUTHBIE METOIbI.
DHepreTUYeCcKre XapakKTEPUCTUKU Pa3INYHBIX METOJIOB. UyBCTBUTEIBLHOCTD U pa3pellIaroniast
CIIOCOOHOCTH METO/IA.
XapakrepucTuueckoe BpeMs Meroga. MHTerpanus METo0B.
TeopeTnyeckne OCHOBBI CIIEKTPOCKOMUYECKUX METOJ0B UCCIETOBAHMUS.

. OCHOBHEIC KpUTCpUU 06’BCI[I/IHCHI/I}I pa3HOO6pa3HBIX (I)I/IBI/I‘-ICCKI/IX METOJIOB aHaIM3a B €IMHBIN

KJIACC CTIEKTPOCKOIMMUYECKUX METOOB.

['maBHBIN KpUTepUit OTHECEHUS (PU3MUECKOTO METO/IA aHANIN3a K CIIEKTPOCKOITMYECKOMY —
B3aMMOJICICTBHE JIEKTPOMArHUTHOTO U3JIy4€HHUS C BEIIECTBOM, MPUBOSIIEE K Pa3IMYHBIM
HHEPreTUUECKUM NIEPEX0IaM, PETUCTPUPYEMBIM IKCIIEPUMEHTAIIBHO.

[Tpupona >1eKTPOMAarHUTHOTO U3JIY4Y€HHUS, PA3JIUYHbIE TUIIBI €T0 B3aMMOJECHCTBUS C BEIIECTBOM
(mepronYecKre N3MEHEHMS AIEKTPUUECKUX U MArHUTHBIX TUMOJIBHBIX MOMEHTOB).

OcHOBHBIE XapaKTEpUCTUKU U3Iy4deHHs (4acToTa, JJIMHA BOJHBL, BOJHOBOE YHCIO).
DJeKTpOHHBIE, KoslebaTenbHble, BpalaTeabHble, CIIMHOBBIE U SICPHBIE MEPEX0bl KaK Pe3ybTaT
pa3MyYHbIX  TUIOB  BHYTPUATOMHBIX  WJIM  BHYTPUMOJEKYJSPHBIX  B3aUMOJEHCTBHIA,
OTIPENIENIAIONINX COOTBETCTBYIONIYIO CIIEKTPAIBbHYIO 00JIaCTh.

CHexTpbl MCIyCKaHUs, NOIVIONICHHWS M pPacCesiHUsl aTOMOB, MOHOB M MOJIEKYN. BakHeimme
XapaKTEPUCTUKHU CIEKTPaIbHBIX JIMHUH (T10JI0KEHUE, UHTEHCUBHOCTD, IIMPHUHA).
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[Tpo6nembl MoTydeHus! U pEeTUCTPALIMU CIIEKTPOB.

[IpuHnunuansHass cxXema CHEKTPOCKONMUYECKUX HW3MEPEHHH B JII000W 001acTH CcHekTpa.
OcCHOBHBIE Y3JIbI CIIEKTPAIbHONW YCTaHOBKHU.

Monoxpomaruzanusi ~ U3Iy4eHHs, OJNOK-CXeMbl  CHEKTPOMETPOB, HUX  KIaccHU(pUKanus
(MOHOXPOMATOPBI, TTOJIUXPOMATOPHI, CBETOPHIBTPEI).

XapakTepUCTUKH CIEKTPAJIbHBIX MPHOOPOB — paspeliaronias Cuia, AUCIEPCUsi, CBETOCHUIIA,
anmaparHas GyHKIHS.

Kputepuii Panes B onenke paspemaroieii cuibl. Pa3nmuuHbie THIIBI CBETOQUIBTPOB, 00IACTH UX
IIPUMEHEHHUS.

[Tpuemuuku uznydenus (pororpaduueckue, PoToreKTprUIEecKue, cueT POTOHOB).

OCHOBHBIE  JIOCTOMHCTBA M  OCHOBHBIE HEAOCTaTKH  (HOTOTpaPUUECKHX JIETEKTOPOB.
XapakTtepuctudeckas KpuBasi pOTOIMYIbCHH.

doTtoMeTpupoBaHUe creKkTporpamMMm. JIOCTOMHCTBA M HEAOCTATKUA  (HOTORIEKTPUUECKHUX
JIETEKTOPOB.

[TonsaTHe o0 mIymMax, pas3dUyYHBIC THIIBI IIYMOB. PerucTpamusi OTAENIBHBIX (OTOHOB (CUET
($OTOHOB).

CriexkTpockonuss B BHAMNMOH U  yiabTpaduoneToBOi oOsacTsx. MeToapl KonebaTeabHOH
CIIEKTPOCKOIIHH.

OmuccuonHast Y® CeKTpOCKONUS KaK METOJ1 UCCIIEJOBAHUSI IBYXaTOMHBIX MOJIEKYJI.
BeposTHOoCTH mepexofoB MexAy 3IIEKTPOHHO-KOJIeOaTeNbHO-BpallaTeIbHBIMU COCTOSIHUSMU.
[Tpunuun ®panka - Kongona. Onpenenenre 3HEPruu AUCCOLUALMN U APYTUX MOJIEKYISIPHBIX
MOCTOSIHHBIX.

AOcopOnMoOHHasT CIIEKTPOCKONHsI B BHIuMOW W Y® o001acTaX Kak METOJ HCCIEeIOBaHUs
3JIEKTPOHHBIX CHEKTPOB MHOTOATOMHBIX MOJIEKYIIL.

XapakTepUCTUKHU 3JIEKTPOHHBIX COCTOSHUMI MHOTIOATOMHBIX MOJIEKYJ: HHEpPrusi, BOJHOBBIC
(GYHKINH, MYJIbTUTIIIETHOCTD, BPEMSI )KH3HU.

CuMmMeTpusi M HOMEHKJIATypa OJJIEKTPOHHBIX cocTosiHuM. Krnaccudukanus u oTHeceHue
AIIEKTPOHHBIX N1EPEXOI0B.

WMHTEeHCUBHOCTH MOJI0C Pa3IMYHBIX nepexo1oB. [IpaBuiia or0opa u HapylIeHus 3anpeTa.
[IpuMeHEeHNE DIEKTPOHHBIX CIEKTPOB IIOTJIOUIEHMS B KA4eCTBEHHOM, CTPYKTYpPHOM U
KOJIMYECTBEHHOM aHaJIN3ax.

TexHuKa CrieKTpOCKONUHU B BUAUMON U YD obnacTsx.

Jlromunecnientus  (puyopecuennusi U ¢docdopectennusi). Dorodusnueckue MpPoIecch B
MOJIEKYJIE.

OcHOBHBIE XapaKTEPUCTUKU JTIOMUHECUEHIMH (CIIEKTPbI MOTJIOUIEHHS M CHEKTPBI BO30YKIEHUS,
BpEMEHa JKU3HU BO30YXJEHHBIX COCTOSHMM, KBAaHTOBBIM UM SHEPreTUYECKHH BBIXO[
JIOMHUHECIICHITUN ).

3aKOHOMEPHOCTH JItoMHHecLeHIuu (3akoH Ctokca - Jlommens, mpasuno JleBmmHa, 3aKoH
Basunosa). Tyiienne TIOMHUHECIIEHITUN.

[TpakTHUeckoe UCTIOIb30BaHUE KOJNYECTBEHHOTO JIIOMUHECIIEHTHOTO aHATIN3A.

WUndpakpacHble crnekTppl M KOMOMHALIMOHHOE paccesitHue cBeTa. KBaHTOBOMeXxaHMUYECKUMN
MOJXO0/1 K ONMCAHUIO KOJIeOaTeIbHBIX CIIEKTPOB.

YpoBHHU 3HEprum, ux kiaccupukanus, GpyHIaMeHTaIbHbIE, 00EPTOHHBIE U COCTaBHBIE YaCTOTHI.
WHTEHCUBHOCTB MOJIOC KOJIe0aTeIbHBIX CIEKTPOB.

[IpaBuna or6opa u natencuBHocTh B MK mornmomenun u B ciektpax KP.

Knaccuueckas 3aaua o KoyieOaHUAX MHOTOATOMHBIX MOJIEKYJ. YacTOThl U (pOPMBI HOPMaIbHBIX
KoJnebanuit mosiekys. Beibop monenu. EcrecTBeHHBIE KOOPAMHATHI.

KoadduunenTs! kuHeMaTHYecKoro B3auMoAecTBUs. CHUIOBbIe MTOCTOSHHBIE. YUeT CUMMETPUN
MoJieKysbl. CHUMMETpHUs HOpMaJIbHBIX KOJIeOaHWH, KOOPAUHATHI CHMMETPHH.

AHann3 HOpMAIBHBIX KOJIeOaHUH MOJIEKYIIBI 10 YKCIIEPUMEHTATHHBIM JaHHBIM.

ConocraBnenue MK u KP cniekTpoB 1 BBIBOJIBI O CUMMETPUH MOJIEKYJIbl. XapaKTEPUCTUUYHOCTh
HOPMaTbHBIX KoNiebanuii. OrpaHrYeHUs] KOHIETIIMH IPYIIOBBIX YacTOT.
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OmnpezneneHue CUIOBBIX MOJIEH MOJIEKYJIBI M MpoOieMa UX HeoAHO3HAuyHOCTH. Vcrmonb3oBaHue
M30TONMYECKUX PA3HOBUIHOCTEW MOJIeKyNl. Koppemsuus CHUIOBBIX IOCTOSHHBIX C JPYTMMH
rapamMeTpaMu U CBOMCTBAMU MOJIEKYIL.

[TpuMeHeHHe METOI0B KOJe0aTEeIbHONW CIIEKTPOCKONUH Il KAUECTBEHHOTO U KOJIMYECTBEHHOIO
AQHAJIM30B U JPYIrue IPUMEHEHNS B XUMUH.

CremuduuHocTs  KojeOaTenbHBIX CHEKTpoB. lccnenoBaHus AMHAMUYECKOM HW30MEpHH,
PaBHOBECUN, KUHETUKU PEAKLIAM.

Texnuka n Mmeroauku UK cnekrpockonuu u cnexkrpockonuu KP.

Amnmnaparypa UK criekrpockonuu, npo3padyHble MaTeprallbl, IPUTOTOBIEHUE 00pa31IoB.
Anmnapatypa cnektpockonuu KP, mpenmyiecTsa na3epHblX HCTOUHUKOB BO30YKICHMSL.
Pentrenosckue mertons! uccienoBanusd. [Ipupona peHTreHoBCkuX crekTpoB. Kpas nornomenus.
B3auMOCBA3b PEHTICHOBCKMX CIHEKTPOB IIOIVIOIIEHUS M XapaKTEPUCTUYECKUX CIEKTPOB
UCIyCKaHMsI. 3aBUCHMOCTb 4acTOThI Iepexoja KpaeB MOTJIOLICHUS WU JUHUM HCIIyCKaHUS OT
BEJIMYMHBI IOPSIKOBOIO HOMEPA 3JIEMEHTa (3aKoH Mo3i).

Knaccugukaiusi peHTTeHOBCKUX METOJIOB aHAM3a. AHAIN3 10 MEPBUYHOMY PEHTIC€HOBCKOMY
U3JIY4YEHUIO (PEHTTEHOAMHUCCUOHHBIN).

AHaM3 1O BTOPUYHOMY PEHTTEHOBCKOMY H3JIYYCHHUIO (pEeHTreHO(IyopeceHTHbIH). 3aKkoH
bporra - Bynbda.

PentrenoabcopOrmonnbiii ananus. [Ipupoga KpUTHUECKUX KPaeB MOTIIOMICHUSI.

PentreHoBckass  (OTO3JEKTPOHHAsE  CIEKTPOCKONMMS  (IJEKTPOHHAS  CHEKTPOCKONMHUS  JJIs
xumuueckoro asanusza - 9CXA). Meron DCXA kak HENOCPECTBEHHBIN AKCIIEPUMEHTAIBHBIN
METOJl U3MEPEHUS BEJIMYMHBI YJHEPIMH XUMUYECKOU cBsi3u. Bozmoxknoctn DCXA nns ananusa
ITOBEPXHOCTEH.

O’KeaNIeKTpOHHAs CHEKTPOCKONUS (BHYTPEHHsSI KOHBEPCHs 3JIEKTPOHOB), Bo3MOxHOCTH ODC
JUIsL aHajiu3a JIETKUX AJIEMEHTOB. [J1aBHasi OTIMUYUTENbHAsE OCOOEHHOCTh BCEX PEHTIC€HOBCKHUX
METO/IOB - BO3MOXKHOCTh aHaIM3a 0e3 pa3pylieHus oopasua.

Pe3zonancueie metonbl. Meton AMP. ®uszndeckue OCHOBBI SIBJICHUS AJIEPHOIO MAarHUTHOTO
pe3oHaHca. CHsTHE BBIPOXKACHHUS CIIMHOBBIX COCTOSSHUM B IIOCTOSHHOM MAarHUTHOM IIOJIE.
VYcnoBue SAepHOT0O MAarHUTHOTO PE30HAHCA. 3acCENeHHOCTh YPOBHEW JHEpPrUM, HACBILIEHUE,
peaKcalOHHBIEC POLECCH U IIUPUHA CUTHAJIA.

XWMHYECKUH CIOBUI M CIOMH-CIMHOBOE pacuieruieHue B cnekrpax SIMP. Koncranra
DKpaHUpPOBaHUs A1pa. OTHOCUTEIBHBIM XUMUYECKUI CABUT, €O ONPENEICHUE U UCIIOIb30BaHUE
B XUMHH.

CnuH-CIMHOBOE B3aMMOJEMCTBHE s€p, €ro INpUPOAA, YUCIO KOMIIOHEHT MYJBbTHUIUIETOB,
pacnpeneneHne NHTEHCUBHOCTH, ITPABUJIO CYMM.

Amnamu3 cnektpos SIMP nepBoro u He nepBoro nopsAKoB. MeTox ABOMHOIO pe30HaHca.
IIpumenenue criektpos SAMP B xumun.

TexHuka u Meronuka skcnepuMmenta SIMP. CtpykTypHblii aHanu3. XuUMHUYECKas MOJIAPU3ALML
anep.

brok-cxema cnektpomerpa IMP, TUIBI cCrIeKTpOMETPOB. XapaKkTep 00pas3IloB.

CoBmecTHOe Hcnoab3oBaHue cnektpoB [IMP u SIMPC s UICHTUPUKAUN OPTraHUYECKUX
COEIMHEHU.

Meton OIIP. IlpuHUIMIIBI CHEKTPOCKOMMM 3JIEKTPOHHOTO MMapaMarHUTHOTO (CHMHOBOTIO)
pe3oHanca. Ycnosue JIIP.

g-dakTop u ero 3HaueHue. CBepXxTOHKOE pacuieruieHne curana JIIP npu B3aummonencTeum ¢
OJIHUM U HECKOJIbKUMU SIPAMH.

Yuciio KOMIOHEHT MyJbTHIUIETA, pacnpenencHue MHTeHCMBHOCTH. Koncranta CTC. Tonkoe
pacwieruienue. llvuprna nuHui.

IIpunoxenne wmeroga OIIP B xumum. H3ydeHue MeXaHU3MOB XHMMHMUYECKUX PEAKIUN.
XuMHUYecKas OJIIpU3ALUs HIIEKTPOHOB.

OnpeneneHue CcBOOOAHBIX paJMKAJIOB M JAPYIMX IapaMarHUTHBIX IEHTpoB. Mcrnonb3oBaHue
CIIMHOBBIX METOK.
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bnok-cxema criektpomerpa OIIP, ocoOeHHOCTH SKCIEpUMEHTa, TOCTOMHCTBA M OTPaHUYCHUS
METO/A.

Meron  AKP.  DOnexktpuyeckudl  KBaApYyHOJBHBIM  MOMEHT  sjaep. B3aumonelictBue
"KBaJIpymnoJIbHOTO" sijipa ¢ HEOAHOPOIHBIM 3JIEKTPUUECKUM MOJIEM.

I'paguent nosns Ha aape. KBaapyroyibHbIE YpOBHU SHEPTUM NPU AKCHAIBHON CHMMETPHUM IOJIS.
[TapameTp acummerpuu 1odsi W ypoBHU »HHepruu. llpmnoxenuss meroga SAKP u ero
BO3MO>KHOCTH.

. MeccbayspoBckas  crnekTpockonus. Pe3onancHas — sgepHas — QuiyopecueHuus, 3pdext

Meccbayapa. DHeprus UCIYCKaeMbIX U MOTJIONIAEMbIX f-KBaHTOB. JONIUIEPOBCKOE yIIUPEHUE U
sHeprus otnauu. [Ipouenypa nmomydenuns ¥-pe30HAHCHBIX CIIEKTPOB.

XuMu4eckuil (M30MEpHBIN) CHBUT, BIMSHUE XUMHUYECKOTO OKpykeHus. KBaapymnosbHble U
MarHUTHBIE B3aUMOJICHCTBUS. B03MOXXHOCTH ¥-pe30HAHCHON CIIEKTPOCKONMHA B XHUMHU U
OTpaHUYECHUS €€ IPUMEHEHUS.

Crnexrpomerpuyeckas UJACHTUPUKALNS OpraHMYeCKHUX COEMHEHU (coBmecTHOE
HCII0JTb30BaHKE Macc-criekTpomerpun, Y@, UK, IIMP u SIMP °C cnextpockonun).
Macc-cniekrpoMeTpusi. MeToabl MOHM3ALMU: 3JIEKTPOHHBIA ynap, (HOTOMOHU3AILMS, 3JIEKTPO-
CTaTUYECKOE HEOTHOPOJHOE I10JI€, XMMUYECKasl MOHU3ALINSL.

KomOunupoBanusie Metoabl. VIOHHBIM TOK M ceyeHHe MOHU3anMM. lloTeHumanbl mosiBieHUs
MOHOB. BepTukampHpie W anuabaTHUecKue SJICKTPOHHBIE Tmepexozibl. JluccommarnBHas
MOHM3aLMs. TUIIBI HOHOB B MacC-CIEKTPOMETPAX.

[IpuHiunuaneHas cxema Macc-crekrtpomerpa [emmncrepa. ®okycupyromniee JI€iCTBUE
OJTHOPOJHOT'O IONEPEYHOI0 MAarHUTHOTO MOJId. DJeKTpocTaTuueckas (GokycupoBka. JIBoiiHas
(dhoxycupoBKa.

Paspemaromias  cuia  macc-cnexktpoMerpa.  MonHbIi  uctounuk.  CucremMa  Halycka.
MonexyisipHoe TedyeHue rasza. BpemsnponerHsiii Macc-criekTpoMmerp. KBagpyrnonbHelii mace-
cnekrtpoMeTp. CIeKTpOMETP HOH-IUMKIOTPOHHOIO PE30HAHCA.

IIpumeHeHne Macc-CIIEKTPOMETPUH. Wnentuduxanus BemectBa. Ponb  paspelneHus,
NOTEHIMAJIOB MOSBJIEHUS, METOJJOB MOHU3AIMH, METACTAa0MIIbHBIX HOHOB. TaOJMIIbI MacCOBBIX
ymcen. CooTHoueHue u30TonoB. Koppensuus Mexay MOJEKYISIpHOW CTPYKTypoll M macc-
CIIEKTPaMH.

W3mepeHne IMOTEHIHAIOB MOSBICHUS HOHOB W ONpEIEICHUE NOTCHIHAIOB HOHW3aLUHA |
SHEpruu paspsiBa cBszeil. [IpenmyiiecTBa HoTOMOHUBAIUY.

TexHuka CHATHS XpOMATOMAcC CIHEKTPOB. YCTAaHOBJIEHHE IIO MAacC-CHEKTPY CTPYKTYpHOMU
bopmynbl coennHeHHst. @parMeHTalusl OPraHUYECKUX COCTUHEHNH MO JEKTPOHHBIM YAAPOM.
Xpomarorpapuieckre METO/Ibl aHATTN3A.

5. YueOHo-MeToaMueckoe U UHPOpPMANMOHHOE oOOecneyeHUe JAUCHUNIHHBI
(Mmomyais).

5.1. Pexomenoyemas 0CHOBHASA Tumepamypa.

No Hazanue

1 UlebyxoB, B. 1. ®u3nko-xuMuuecKue METOIbI HCclieoBanus : yueOHuk / B. H.
UleOyxoB, A. U. Oxkapa, JI. I1. [TaBmouenkoBa. — Cankt-IlerepOypr : Jlanp, 2022. —
480 c. — ISBN 978-5-8114-1320-1. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/211055

2 DU3NKO-XUMUYECKHE METO/IbI aHAN3a (MCCIIEeIOBaHNUs) | YIeOHO-METOINIEeCKOe
nmocobue / cocrasutenu E. B. Kopotkas [u ap.]. — Kemeposo : KemI['Y, 2019. — 168 c.
— ISBN 978-5-8353-2339-5. — TekcT : 31eKTpoHHBIH // JIaHb : 31eKTPOHHO-

oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/134329




5.2. PexomeHnoyemas 0OnoaHumenvHas iumepamypa.

HasBanmue

CytsiruH, B. M. ®U3UK0-XUMHUYECKHE METO bl HCCIICIOBAHUS ITOJTMMEPOB: YIECOHOE
nocobue / B. M. Cytsrun, A. A. JIankoB. — 3-e u3f., ucnp. — Cankr-IlerepOypr: Jlans,
2021. — 140 ¢. — ISBN 978-5-8114-2712-3. — TekcrT : 27eKTpOHHBIH // JIaHb :
nIIeKTpOHHO-O0nOMoTeunas cuctema. — URL: https://e.lanbook.com/book/169006

DU3NKO-XUMHUYECKUE METOIBI aHANIM3A : yaeOHoe mocodue s By3oB / B. H. Kasun [u
np.] ; mox penakuueit E. M. I[lnucca. — Mocksa : M3narensctBo FOpaiit, 2022. —
201 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-14964-7. — URL :
https://urait.ru/bcode/495720

Kontoxos, B. FO. MeTo/ip1 nccietoBaHUS. MAaTEPUAIOB U TIPOIIECCOB : yueOHOEe Tocoome
st By30B / B. HO. Kontoxos, 1. A. INoromanze, 3. B. Mypra. — 2-e u3a., ucnp. u a0m. —
Mocksa : U3natensctBo FOpaiit, 2022. — 179 ¢. — (Bricuiee obpa3oBanue). —

ISBN 978-5-534-13938-9. — URL : https://urait.ru/bcode/508744

Kocunpina, A. C. [IpumeHeHre MeTo10B ONITUYECKON CIIEKTPOCKOINY IIPU U3Y4YE€HUU
OpraHruYecKux coeuHenuii : yuebnoe nocodue / A. C. Kocuupina, T. A. @poneHko. —
KpacHospck : Cubl'Y um. akanemuka M. @. Pemernépa, 2018. — 86 c. — Teker :
PIeKTpOHHBIHN // JIaHb : aeKTpoHHO-O0uOIHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/147477

DU3NKO-XUMHUYECKUE METOIbI UCCIICIOBAHUM B SKOJIOTHH : yueOHoe mocobue / U. B.
Cepreesa, FO. M. Aunpusinosa, FO. M. Moxonsko [u ap.]. — Capatos : CapaToBckuii
['AY, 2019. — 226 c. — ISBN 978-5-00140-286-2. — TekcT : 21eKTpoHHbIi // JlaHb :
pIIeKTpOHHO-O0MOMoTeunas cuctema. — URL: https://e.lanbook.com/book/137494 (nara
oOpatenus: 16.03.2022). — Pexxum gocTyma: A aBTOPU3. MOJIb30BaTENEH.

Komriekec XuMHUYecKuX U GU3NYECKUX METOJI0B MOJTYUYEHUS U UCCIIEJOBAHUS
KOMITOHEHTOB OPTaHHYECKOTO BEIIECTBA IMOPOI M HAQTUAOB : yIeOHO-METOAMYECKOE
nocobue / JI. C. bopucosa, E. A. ®ypcenko, E. A. Kocteipesa, U. /I. Tumommuna. — 2-e
n31. — HoBocubupck : HoBocubupckuit rocynapcTBeHHbI yHHUBEpCUTET, 2019. — 83 c.
— ISBN 978-5-4437-0961-1. — Texkcr : snexTpoHHbIi // L{nppoBoii oOpa3zoBaTebHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/93811.html

Cepebpsxos, O. U. ['eoxuMudeckne METOIbI TOMCKOB U 3KCILTyaTallud MECTOPOKICHUN
Hed T U rasa : yueonoe nocodue / O. U. Cepedpsikos, JI. . Ymusuesa, A. O.
CepebpsikoB. — Mocksa : Aii [Tu Ap Menua, 2022. — 265 c. — ISBN 978-5-4497-1430-
S. — Texkct : anextponHsIii // Lludposoit oopazosatenbubiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/116361.html

YmakoB, A. I'. ®U3UKO-XUMHUYECKHE METO/IBI UCCIICTOBAHMS TBEPIBIX TOPIOYHX
MCKOTIaeMbIX : JabopaTopHblii mpakTukym / A. I'. Ymakos, E. C. Ymrakosa. — KemepoBo :
Ky36acckuii rocyapcTBeHHbIN TexHnueckuil yauBepcuteT umenu T.d. ['opbauea, 2021.
— 97 ¢. — ISBN 978-5-00137-209-7. — TexcT : anexkrponHslii // Lludposoit
oOpa3zoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/116581.html

OneKTpoxuMusi. MeTonrKa ncciue10BaHusl KWHETHKH 3JIEKTPOIHBIX MPOIIECCOB : yueOHOe
noco6ue 1ist By30B / B. M. Pynoii, T. H. Ocranuna, . b. Mypaiosa,

A. b. Hapunnesa. — 2-e u31. — Mocksa : U3parensctBo FOpaiit, 2022. — 111 ¢. —
(Bricmee oopazoBanue). — ISBN 978-5-534-10913-9. — TekcT : 3MeKTPOHHBIH //
O6pazoBarenbHas miaatdopma FOpaiit

10

Kyuepenko, C. B. Ananutnyeckas XumMus U GU3NKO-XMMHUYECKHE METO/IbI aHAJIN3A
yaeonoe mocodue / C. B. Kyuepenko, B. B. [lembsn, U. 0. )KykoBa. — PoctoB-Ha-/{ony
: JIoHCKOl rOcy1apCTBEHHBIN TeEXHUYECKUM yHUBEpcUuTeT, 2020. — 98 ¢. — ISBN 978-5-

7890-1809-5. — Texkcr : anextpoHHbI // LludpoBoii o6pa3oBaTenbHbIi pecypc IPR



https://urait.ru/bcode/495720
https://urait.ru/bcode/508744

SMART : [caiit]. — URL: https://www.iprbookshop.ru/118023.html

11 |Copry, E. . Xumuueckue MeTobl aHanu3a : jaboparopusiid npaktukym / E. U. Cery, K. I1.
Axynun. — Camapa : CaMmapckuii rocy1apCTBEHHbBIM TEXHUYECKUN yHUBEpCUTET, DBC
ACB, 2021. — 64 c¢. — Tekcr : anexkTponHbIi // LludpoBoit 00pa3oBarenbHBINA pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111784.html

12 |Cerues, C. H. BoicokoaddexTuBHas )KUIKOCTHAS XpoMaTOTpadusi: aHAIUTHKA,
(bu3uveckas XMMUsl, pacrio3HaBaHHE MHOTOKOMIIOHEHTHBIX CHCTEM : yueOHOe rmocooue /
C. H. Crpiues, B. A. I'aBpununa. — Caunxr-IlerepOypr : Jlanp, 2022. — 256 c. — ISBN
078-5-8114-1377-5. — TekcT : aneKkTpoHHBIH // JIaHb : 37eKTPOHHO-OMOIHOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/211127

13 [Tomunun, O. b. ®uznueckrne METOIbI UCCIETOBAHUS: CIIEKTPOCKOMUS B
YIBTPaUOIECTOBON U BUAMMOM 00IacTAX criekTpa : yaebHnoe mocobue / O. b. TomunuH,
E. I1. KonoBanoBa, O. B. bosipkuna. — Capanck : MI'Y um. H.II. Orapesa, 2020. — 120
c. — ISBN 978-5-7103-3931-2. — Tekcr : aneKkTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/204668

5.3. Ilpoepammnoe obecneuenue, npogheccuonaivbHvle 6a3bl OAHHLIX U UHDOPMAYUOHHBLE

CNnpaeoyvHble CUCMEMbL, URMEPHENT-PEeCYPChl.

Ne IlepeyeHb NporpaMMHOro odecrnevyenus, NPodecCHOHATbHBIX 023 TaHHBIX U
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PeCypPCoB
[Tepedyens nporpaMMHOTO 0OeCTIeUeHHSI
1. | ITaket oducubx nporpamm Microsoft Office
2.| Onepanuonnas cucrema Windows
Ilepeuens ObC

l1.| Hayunas Oubmuoreka Yysl'Y [OnexTtpoHHblii pecypc]. — Pexum goctyna:
http://library.chuvsu.ru

2.| DnexTpoHHO-OMOaMoTeuHass cuctema IPRBooks [Dnexkrponnsiii pecypc]. — Pexum
noctyna: http://www.iprbookshop.ru

3. | Obpa3oBarenbHas miaardopma «HOpaiT»: A7 By30B U cCy30B [DIIEKTpOHHBIN pecypc]. —
Pexxum noctyma: https://www.urait.ru

HNHTepHeT-pecypcesl

1. | Enunoe okHO K 00pa3zoBaTeabHbIM pecypcaM [DeKTpoHHbIN pecypc]. — Pexxum goctyna:
http://window.edu.ru

2.| Poccuiickas rocynapcTBeHHast Oubnuoreka [DneKTpoHHbIN pecype]. — Pexxum nocrymna:
http://www.rsl.ru

3. | Poccuiickas HanmoHanbHasi Oubnmoreka [ DnekTpoHHBIN pecypc]. — Pexxum pocryna:
http://www.nlr.ru

4.| Hayunas snekrponHas Oubnuoreka «KubepieHnnka» [ D1IeKTpoHHBIH pecypc]. — Pexum
noctyna: http://cyberleninka.ru

5.| Hayunas osnextpoHHast OubOnuoreka «Elibrary» [Dnextponssiii pecypc]. — Pexum
nocTyma: www.elibrary.ru

6. | bubnuorpaduueckas u pepeparuBHas 6a3za JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
Pexxum goctyna: www.scopus.com

7.| Ilouckoas mnardpopma «Web of Science» [DnexrpoHHBIH pecypc]. — Pexxum mocryna:

https://webofknowledge.com

6. MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue TMCUMILIUHBI (MOAYJIA).

VuebHbIe AyOIUTOPUN [IJid JICKIHUOHHBIX W MNPAKTHUYCCKUX 3aHATHI TIO JUCHUITIIIMHE

OCHaIlICHBbI MyanPIMGI[PIﬁHBIM IIPOCKTOPOM U HACTCHHBLIM 2KPAaHOM.



http://www.elibrary.ru/
http://www.scopus.com/
https://webofknowledge.com/

Y4eOHbIE ayAUTOpPUHM JUISI CAMOCTOSTENBHBIX 3aHATHH MO JUCIMILIMHE OCHAIICHBI
KOMITBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO IMOJAKIIOUEHHUs K ceTH MHTepHeT M JOCTyNnmoM K
AJIEKTPOHHON  WH(pOpPMAIMOHHO-00pa3oBarenbHO  cpene  DPI'BOY BO  «Uysamickuit
rocynapctBeHHbld yHuBepcuteT umenu U.H. Yibsnosay.

7. CpeacTBa ajantauMy NPenoJaBaHUA JUCUMILIMHBI (MOAYJISAA) K MOTPEOHOCTAM
JINI{ C OTPAHNYEHHBIMH BO3MOKHOCTAMHU.

B cnydae HeoOXoaMMOCTH, OOy4YaromMMCs U3 4YWCIA JIMIl C OrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHHIO OOYy4aloLIerocs) MOTYT MpejiaraThCsi OTHU U3
CICYIOIIUX BapUAHTOB BOCHPHUATHS WHPOPMAIIMKM C YYETOM WX HHIUBUIAYATHHBIX
NCUX0(U3NUECKUX OCOOCHHOCTEH, B TOM YHCIE C MPUMEHEHHEM D3JIEKTPOHHOTO OOydeHHUs U
JUCTAHIMOHHBIX TEXHOJOTHMA:

—/1JIs1 JIUI] C HApYIICHUSMU 3PEHUS: B IEYaTHON opMe yBeIHMUEHHBIM MIpUPTOM; B hopMme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBosx ydueOHBIX MaTepUAOB B
aynuodopmar); B medaTtHoil (opme Ha s3bike bpaiins; MHIUBUAYyaNbHbIE KOHCYIBTAlUU C
MPHUBJICYCHUEM TU(DIOCYPIOTICPEBOUNKA; MHINBUAYATBHBIC 3aJaHMS H KOHCYJIbTAIUH.

— /7151 JIUILL C HAPYIICHUSIMHU CyXa: B IeuaTHOU Gopme; B popMe dNIEKTPOHHOTO JOKYMEHTA,
BUJICOMATEpHaNbl C CYOTUTpaMu; WHIUBUIYyaJdbHbIE KOHCYIbTAllMU C MPHUBJICUYCHUEM
CypIOTIEpEBOIUMKA; HHAUBUIYATbHBIC 3aJJaHUSI U KOHCYJIbTAIINH.

—Is JUI ¢ HApYyIIEHUSIMU OMOPHO-IBUTATENLHOTO amnmnapara: B Ne4aTHod Qopme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaJIbHbIE 3aJaHUS H
KOHCYJIbTAIINH.

8. Meroauyeckue  peKOMeHJanMH  O0y4yamMMcs 10  BbINOJHEHUIO
CAMOCTOSITEJILHOM padoOThI.

CamocrosTenbHas paboTta ompejaensercs crneuuuKol AMCHUIUIMHBL U METOIUKOH ee
npenoaaBanus, BpEMCHEM, IMPEAYCMOTPCHHBIM y‘-IC6HI>IM IIJIaHOM, a TAKK€ CTYIICHBIO 06y‘I€HI/I$I,
Ha KOTOPOU U3y4aeTcsi IUCLHUIIINHA.

I[J'ISI CaMOCTOSITETbHOM IMOATOTOBKM MOKHO PEKOMCHAOBATH CIICAYIOIIHUE HWCTOYHUKU:
KOHCIIEKTbI JIEKUMI W/MIM NpPaKTUYEeCKUX M JIAOOPAaTOPHBIX 3aHATHH, y4yeOHYyIO JIUTEpaTypy
COOTBETCTBYIOILIETO MPO(UIIS.

[IpenonaBarens B Havaje YTeHUs Kypca HHGOpMUpyeT oOydaronmxcs o popmax, BUaax u
COJIEp’)KaHUU CaMOCTOSITENIbBHOM  paboThl, pa3bsACHAET TpeOOBaHUs, TMpPEAbIBIIEMbIE K
pe3yjibTaTaM CaMOCTOSTENbHOM paboThl, a Takke (GOpPMbI U METOABI KOHTPOJII M KPUTEPUH
OLIEHKH.

Memoouueckue pexomenoayuu no no02omoeke K 3auemy

HO}IFOTOBKa K 3a4€Ty HAYMHACTCA C ICPBOTIO 3aHATHA 110 AWCHHUILUIMHE, HAa KOTOPOM
oOyyarolmuecs: IOJy4yaloT IpPEeIBApPUTENbHBIA IepeueHb BONPOCOB K 3au€Ty U CIIHCOK
peKOMeHJIyeMOﬁ JAUTEPATYPHBI, UX CTABAT B U3BECTHOCTb OTHOCUTECIIBHO KPUTCPUCB BBICTABIICHUA
3auéTa U crenuduKe TeKylel U npoMexyTodHoi arrectanuu. C caMoro Havyajia »ejlaTelbHO
IUIAHOMEPHO OCBaMBaTh MaTepHajl, PYKOBOJCTBYSCH IEPEYHEM BOIPOCOB K 3a4€Ty M CIHHUCKOM
PEKOMEHyEMON  JIMTEPATyphbl, a TaKXke MyTEM CaMOCTOSTEIBHOIO KOHCIEKTUPOBAHUS
MaTcpHralioB 3aHATHH U PE3YIBTATOB CAMOCTOATCIBHOI'O U3YUYCHUSA y‘-Ie6HI)IX BOITPOCOB.

TeMmbl, BEIHECEHHBIE HAa CAMOCTOSITENIbHOE MU3yYeHHe, HEOOXOJMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE KpaTKO M3JlaraeTcsd OCHOBHAs CYIIHOCTh Yy4eOHOro MaTepuana, HPHUBOJATCS
HEo0Xo/MMble 00OCHOBaHUS, TaOJIMYHBIE JTAaHHBIE, CXEMBI, 3CKU3bI, I'paduku U T.M. KoHCHekT
1eJ1eCO00pa3HO COCTaBIIATh LEIMKOM Ha TeMy. [Ipm 3ToM HMeeTcss BO3MOXKHOCTb BCerja
JOIIOJIHATD COCTaBJICHHBIM KOHCIEKT MarcepralaMu U3 KYPHAJIOB, NAHHBIX H3 I/IHTepHeTa u
JIpyruX MCTOYHUKOB. TakuM 00pa3oM, KOHCHEKT CTAHOBUTCA COOPHMKOM HEOOXOIMMBIX



MaTepuaoB, KyJa acUpaHT BHOCUT BCE HOBOE, YTO OH HM3y4YWI, y3HaJI. Takue KOHCIIEKTHI
MIPEACTABIISIIOT, OOJIBITYIO IICHHOCTD MPH MOATOTOBKE K 3aHSATHSM.

OCHOBHBIE 3TaIbl CAMOCTOSITEILHOTO U3YYCHHS YIYEOHBIX BOIIPOCOB:

1. TlepBu4yHOE O3HAKOMJIEHHE C MaTEPHAIOM HM3Y4aeMOW TEMBI IO TEKCTY Y4YCOHHKA,
KapTaM, JOTOJHUTEIBHOU TUuTEepaType.

2. BpigeneHne TIaBHOTO B HM3ydaeMOM MaTepHalie, COCTaBJICHHUE OOBIYHBIX KpaTKHUX
3amucen.

3. [TogGop kK JaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUJIE OTJICIBHBIX CIIOB, OMPEIEIEHHBIX
3HAKOB, I'pa(huKOB, PUCYHKOB.

4. TlpomymbIBaHHE CXEMATHYECKOTO CIOc00a KOJAMPOBAHMS 3HAHWUM, HCIIOJIH30BAHHE
paznu4Horo mpudra u T.J1.

5. CocTaBiieHHE OMOPHOTO KOHCIIEKTA.



