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1. Ilesb u 3a1a4u OCBOEHHS IV CUUILTAHBI (MOXYJIAA).

Heasb aucHUIMHBI — GOPMUPOBAHKUE Y aCIIMPAHTOB 3HAHUI M YMEHHH 00 OCHOBHBIX
(GU3MKO-XMMMYECKMX ~ METOJaX  MCCIEJOBaHUA B XHUMHUHU: CIEKTPOCKOIINYECKUX,
TU(PPaKINOHHBIX, ONITHYECKUX, MACC-CIIEKTPOCKOMMYECKUX C UX alllapaTypHbIM OCHAIICHUEM U
YCIOBUSIMU IIPOBEJCHHUS OKCIEPUMEHTa, OCBOCHHME TEOPETUYECKMX IPEACTABICHUM O
B3aMMO/JICHCTBUY TAJIAIOIIET0 M3JIyYeHHs], TOTOKA YaCTUI MM KaKOro-THOO0 MOJIS ¢ BEIIECTBOM
U IPUMECHEHHE IIOJIyYCHHBIX 3HAHMM IIpU W3MEPEHUM pe3ylbTara 3TOr0 B3aUMOJCHCTBHA.
@®opMuUpOBaHUE HABHIKOB IUIAHMPOBAHMSI, OPTaHU3ALNUU U MPOBEAEHUS CIIEKTPOCKONMUYECKUX U
MHUKPOCKOIUYECKUX HCCIIEA0BaHUM, a Takke oOpaOOTKM M aHaIM3a MOJy4YeHHOH MH(popManuu
JUIS IPUMEHEHUS B MCCIIEIOBATEIBCKON U MPENOAABATEIbCKON IEATEILHOCTH B 00JIaCTH XUMHUH
Y CME)KHBIX HayK.

3agauyd QUCHUILUIMHBI: 1. mpuoOpecTr 3HAHWS W YMEHUS B OOJNACTH METO/OB
UCCIICOBAHMSI CTPOCHHUS XUMHUYECKUX COCIMHEHUH; 2. HU3y4UTb OCHOBHBIE COBPEMEHHBIC
¢usznyecKkue MEeTOAbl YCTAaHOBJEHUS CTPYKTYpPbl XHMHUYECKUX COEIUMHEHUH; 3. H3y4uTh
BO3MOXKHOCTH (PM3MYECKUX METOJIOB, UX TOYHOCTb, UYBCTBUTEIBHOCTb M NPUMEHUMOCTh MJIS
W3YYEHHUS pa3IMUHbIX MaTEpUAIOB.

2. Ilianmpyemble pe3y/abTaThl 0CBOCHUS AUCHUILIMHBI (MOLYJIs).

B mpomecce ocBoeHMs JAaHHOW NUCHMILIMHBI oOydarommecs: (popMUPYIOT CIeIyromue
pe3yNIbTaThl OCBOCHUS AUCIUILTUHBI:
K4 — cnocoGHOCTh CaMOCTOSTENTFHO OCYIIECTBIISITh HAYIHO-HUCCIICIOBATEBCKYIO IATEIHOCTh
B COOTBETCTBYIOIIEH MpodecCHOHaNbHONW 00JacTU C HMCIOJb30BAHHEM COBPEMEHHBIX METOJOB
UCCIJIEJOBAHMUSI.

3. Crpykrypa M coAepxkaHue THCHHUILUIMHBI (MOLYJIsA).

3.1.  Cmpykmypa oucyuniunvl (MOOYIs).

No 11/ HaumenoBanue pazgena aucuuiiunsl | Popmupyemele dopma TeKyliero
- (Momys) KOMIIETEHIIUN KOHTPOJIA
1 Paznen 1. O0mas xapakrepucTuka K4 TectupoBaHue

CIEKTPOCKOIMYECKHX METOI0B
ycciieoBaHus. MeTobl 3J1€KTPOHHOM
CHEKTPOCKOIUU

2 Paznen. 2. Meroas! onpeneneHus K4 TectupoBaHue
TEOMETPUH MOJIEKYJI U BEILIECTB.
MarueToXuMHUYECKHE U
DIIEKTPOONITUYECKHE METO/IbI
MICCIIETIOBAHMUSI




3.2. Obvem oucyuniunvl (Mo0yis) u 6udvl yueOHoU padbomoi.
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Pa3nea 1. O01mas xapakTepucTHKA
CHEeKTPOCKONMUYECKHX METO10B HCCJIeI0BAHUS.
MeTtoabl 3JIEKTPOHHOI CIIEKTPOCKOINH
1 Tema 1. O06mmast XxapakKTepUCTUKA CIIEKTPOCKOITUYECKUX ) > 5 9
METOJI0B UCCIIEAOBAHMUS
5 Tema 2. TeopeTnueckue OCHOBBI CHEKTPOCKOIIUYECKUX ) ) 5 9
METOJI0B UCCIIEAOBAHMUS
3 Tema 3. CnekTpockonusi B BUAUMOUN U YIbTpaduoIeTOBOU ) ’ 5 9
" | obnmactax. MeTozpl KosebaTeIbHONW CIEKTPOCKOHH
Tema 4. MndpakpacHble CIEKTPbl U KOMOMHALIMOHHOE
4 | paccesue ceera. CriekTpocKOoHsi KOMOMHAITMOHHOTO ) ) 5 9
" | paccesHus. MeTo/ibl OlpeiesieH s 3JEKTPUIECKUX
JUTOJbHBIX MOMEHTOB MOJIEKYJI
Pa3nes. 2. MeToasbl onpeaejieHlsi TeOMeTPUH MOJIEKYJ U
BellecTB. MarHeroxuMu4eckne M 3J1eKTPOONTHYECKHE
MeTO/1bl HCCIeJOBAHUS
Tema 5. PenTrenoBckue MeTo/Ibl Uccie10BaHUs. MeTo 1bl
5. | uccnenoBaHus ONTHYECKU aKTUBHBIX BellecTB. Jlucnepcus 2 2 5 9
ONTHYECKOr0 BpanieHus. ONTHYECKUI KPYTOBOM TUXPOU3M
6. | Tema 6. Pe3onancuslie metoqsl. Metog SAMP 2 2 5 9
7 Tema 7. Metopn OITP. Metox SIKP. MeccbayspoBckas > ) 5 9
CHEKTPOCKONUS
8. | Tema 8. Macc-cniekTpomeTpusi. XpoMaTorpadus 2 2 5 9
Hroro, yac 16 16 40| 72
Hroro, 3.e. 2

Bua npoMexyro4Hou aTrecTanyu:
3aueT — cemecTp 4.

3.3. Temvl 3aHAmMuUIL U KpamKoe cooepicanue.

Paznen 1. O0mas xapakTepuCcTHKA CIIEKTPOCKOITMYECKHX METOOB HCCIICIOBAHUS.

Metoanl BHCKTpOHHOﬁ CIICKTPOCKOIINH.

Tema 1. Obwas xapakmepucmura cneKmpoCcKONU4ecKux Memooos8 UcCie008aHusl.

Jlexuus 1.
dusnyecKkue MO aTOMOB ¥ MOJICKYJI.
Mertonsl onpenenenus Gpusndeckux cBoicTB. @usudeckas reopus Merona. [Ipsmas u
oOpaTHas 3a/1auu.
[ToHsITHE KOPPEKTHO U HEKOPPEKTHO MOCTABIEHHBIX 3a7a4.
OO0mas xapakTepucTruKa 1 KiacCUuUKAIsI METOIOB.
CrnekTpockonuueckue, TuppakiinoHHbIE, SEKTPHUECKUE U MATHUTHBIE METO/IBI.




DHEpPreTMYecKue  XapaKTepUCTUKUA  PA3IUYHBIX  METOAOB.  UyBCTBUTENBHOCTH U
pazpemaroniasi CocoOHOCTh MeToja. XapaKTepuUcTHueckoe Bpemsi Mmerona. MHterpauus
METO/IOB.

[Tpaktnueckoe 3anstue 1. CnekTpockonuueckue, AU(PpPaKkIMOHHBIC, DJIEKTPUUYECKHE U
MarHUTHBIC METO/IBI.

Tema 2. Teopemuueckue 0CHOBbI CHEKMPOCKONUYECKUX MEMOO08 UCCIe)08AHUS

Jleknus 2.
OcHoBHBIE KpUTEpUH OOBEAMHEHUS PAa3HOOOpA3HBIX (PU3NYECKUX METOJOB aHAM3a B
€IMHBIN KJIaCC CIIEKTPOCKOITMYECKHUX METOJIOB.
[Tpupona SIEKTPOMArHUTHOTO W3JIYYCHHUS, PA3UYHBIE THUIBI €Tr0 B3aHMMOJCHCTBHUS C
BEIIECTBOM (TICPUOJUYCCKUE HM3MECHEHHUS DJICKTPUUYECKMX W MArHUTHBIX JIMIOJBHBIX
MOMEHTOB).
OCHOBHBIE XapaKTEPUCTHKH W3IIy4CHHS (YacToTa, JJWHA BOJHBI, BOJHOBOE YHCJIO).
DNEeKTpOHHBIE, KoJlebaTenbHbIe, BpAllaTEIbHBIC, CIIMHOBBIC M SACPHBIC IMEPEXOAbl KaK
pe3ynbTaT Pa3TUYHBIX THIIOB BHYTPHUATOMHBIX 5810 BHYTPUMOJIIEKYIISIPHBIX
B3aUMOJICCTBUH, ONIPEICIISIIONINX COOTBETCTBYIOIIYIO CIIEKTPATIBLHYIO 00J1aCTh.
CriekTphl UCITyCKaHUS, MOTJIONICHUS U PacCesHUs aTOMOB, HOHOB U MoJieKyll. BaxHeilmue
XapaKTePUCTHKU CIICKTPATbHBIX JIMHUH (ITOJIOKCHHUE, MHTCHCUBHOCTh, ITUPHUHA).
[IpakTrueckoe 3ansiTue 2. CHEKTpbl HUCIyCKaHHMs, MMOTJIONICHHS U PACCESIHUS aTOMOB, HOHOB H
MOJIEKYIL.

Tema 3. Cnekmpockonus 6 uOUMOll u yivmpaguonemosoti oonacmsx. Memoowl
KO1e6amenbHOU CNeKMpPOCKONUU.

Jlexknus 3.
OmuccruonHas Y@ CeKTpOCKOIHs KaK METO]] MCCIIEIOBAHUS IBYXaTOMHBIX MOJICKYJI.
BepositHocTH MIepPEX0I0B MeXIy AICKTPOHHO-KOJICOaTEIbHO-BpaIaTeIbHBIMU

cocrosgausamu. [Ipunnun ®panka - Konnona.

Omnpenenenne YHEPruU IUCCOLMALIAN U IPYTUX MOJIEKYJISIPHBIX TOCTOSIHHBIX.

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

JJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYII.

XapaKkTEepUCTHUKU JJIEKTPOHHBIX COCTOSIHUM MHOTOAaTOMHBIX MOJIEKYJ: DHEPTHs, BOJHOBBIC

(GYHKLIUHU, MYJIbTUIUIETHOCTb, BpeMs XU3HU. CHUMMETpUS U HOMEHKJIATypa 3JEKTPOHHBIX

COCTOSIHUH.

Knaccugukaius 1 oTHeCEHHE MEKTPOHHBIX Mepexo10B. IHTEHCHBHOCTH MOJIOC pa3IMYHbIX

nepexo1oB. [IpaBuia oTOopa 1 HapylIeHUs 3anpeTa.

IIpuMeHeHre DJIEKTPOHHBIX CIIEKTPOB IIOTJIOIIEHHUS B KAauye€CTBEHHOM, CTPYKTYpPHOM H

KOJIMYECTBEHHOM aHAJIA3aX.

IIpuMeHeHre DJIEKTPOHHBIX CIIEKTPOB IIOTJIOIIEHHUS B KAauye€CTBEHHOM, CTPYKTYpPHOM H

KOJIMYECTBEHHOM aHAJIA3aX.

O crienuduke 37IEKTPOHHBIX CIIEKTPOB MOTIIOMIEHHS Pa3IMYHbIX KJIACCOB COEINHEHHH.
CrexTpbl CONpPSKEHHBIX CHCTEM U TMPOCTPAaHCTBEHHbIE 3((PEKTHl B 3JIEKTPOHHBIX CIEKTpax
IIOTJIOLLCHMUS.

[TpakTuyeckoe 3anstue 3. TexHHKA CIEKTPOCKONMUH B BUAUMOMN 1 Y@ olnacTsx.

Tema 4. UngppaxpacHvle cnekmpwvl 4 KOMOUHAYUOHHOE paccestue ceema.
Cnexmpockonusi KOMOUHAYUOHHO20 paccesnHus. Memoovl onpedenenus s1eKmpudeckKux
OUNONILHBIX MOMEHMOB MOIEKYIL.
Jlexknus 4.
KBaHTOBOMEXaHWYECKUI MOIXO K OMUCAHHUIO KOJIEOATETbHBIX CIIEKTPOB.
YpoBHU dHEPTUH, UX Ki1accuuKkamnms, GyHIaMeHTAIbHbIE, 00EPTOHHBIC U COCTABHBIC YACTOTHI.



WHTEeHCUBHOCTh TOJIOC KosebaTenbHbIX crekTpoB. IIpaBuna orbopa u mHTeHCHBHOCTH B MK
MOTJIOLIEHUH U B criekTpax KP.

Knaccuueckas 3aada o Kosie6aHUsIX MHOTOATOMHBIX MOJIEKYIL.

Yactorel M (GopMBl HOpPMalbHBIX KojieOaHuil Monekyn. Beibop wmozenu. EcrecTBeHHbIE
KOOPJHMHATBI.

Koadduunentsr kuHeMaTH4ecKkoro B3auMoAeucTBsL. CHUIIOBBIE ITOCTOSIHHBIE. YUeT CUMMETPUHI
MoJieKyJbl. CUMMETpHUS HOpMaJIbHBIX KOJIEOaHUH, KOOPAUHATHI CHMMETPHH.

AHain3 HOpMaJIbHBIX KOJIeOaHUH MOJIEKYJIbI 10 SKCIIEPUMEHTAIBHBIM JAHHBIM.

Conocrasnenne UK u KP cnekTpoB U BbIBOABI O CUMMETPUHU MOJIEKYJIbl. XapaKTEpUCTUUHOCTD
HOpMaJIbHBIX KojieOaHui. OrpaHndeHns: KOHLENIUH IPYNIOBBIX 4acToT. OnpeaesieHue CUI0BbIX
nojiel MOJeKyJabl M MpodieMa HUX HEOJHO3HAYHOCTU. MCHoiab30BaHHWE M30TOMUYECKUX
pa3sHOBUAHOCTEN MoOJeKyJs. Koppensuus CHIOBBIX INOCTOSHHBIX C IPYIMMM [apaMeTpaMy U
CBOMCTBAaMH MOJIEKYIL.

[TpuMeHeHHne MeTOI0B KOJIe0aTENIbHONW CIIEKTPOCKONUH Il KAUECTBEHHOTO U KOJIMYECTBEHHOIO
AQHAJIM30B U JPYIrUe IPUMECHEHNS B XUMUH.

CrienupuuHOCTh KOJIe0aTENbHBIX CIIEKTPOB.

HcenenoBanus AMHAMUYECKON U30MEPUH, PABHOBECUM, KWHETUKH PEAKIUH.

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

Pa3nen 2. Mertozsl onpeenieHrus FeOMETPUM MOJIEKYJ M BEIIECTB. MarHeTOXUMUYECKUE U
ANEKTPOONTUYECKUE METOABI UCCIICOBAHUS

Tema 5. Penmeenogckue memoosl ucciedoganus. Memoovl uccnedosanus onmudecku akmusHbLx
sewecms. J{ucnepcus onmuueckozo epaujerus. OnmuyecKuii Kpy2o8ou OUXpousm

Jlexknus 5.
[Ipupona peHTreHoBcKux criekTpoB. Kpas nmormomenus. B3aumMocBsi3b peHTT€HOBCKUX CIIEKTPOB
MOTJIOUICHUS] U XapaKTePUCTUUYECKUX CIIEKTPOB UCIYCKaHUS. 3aBUCUMOCTb 4acTOTHI IEpexojia
KpaeB TOTJIONMIEHUS WM JIMHUW MCIYCKaHHWS OT BETUYMHBI MOPSIKOBOIO HOMEpa »JIEMEHTa
(3akoH Mo3mh).
Knaccudukanus peHTT€HOBCKUX METOJOB aHA/IM3a. AHAJU3 IO MEPBHYHOMY PEHTTC€HOBCKOMY
U3ITy4eHUIO (PEHTTEHOIMHUCCUOHHBIN). AHAlM3 MO BTOPUYHOMY PEHTTEHOBCKOMY H3IIYYECHUIO
(pentrenoduyopectieHTHbIN). 3akoH bparra - Bynbda.
PentrenoabcopOunonnsiit ananus. [Ipupona KpUTHUECKUX KPaeB MOTJIOMICHHUS.
PentrenoBckasi  (hOTODJIEKTpPOHHAS  CIIEKTPOCKOMHMS  (PJEKTPOHHAST  CHEKTPOCKOMUS ISt
xummudeckoro ananmza - 9CXA). Meron DCXA kak HEMOCPEICTBEHHBINH IKCIIEPHUMEHTATBHBIN
METO/I U3MEPEHHUS BEIMYMHBI SHEPTHUH XUMHUYECKOU cBs3u. Bo3zmoxxknoctn DCXA msa aHanmza
MIOBEPXHOCTEH.
OXe3eKTpOHHasl CIIEKTPOCKONHUSI (BHYTPEHHSISI KOHBEPCHUs 3JIEKTPOHOB), Bo3MOkHOCTH OOC
JUISL aHalmu3a JIETKUX AJIEMEHTOB. [ J1aBHasi OTIMYUTENbHAsE OCOOEHHOCTh BCEX PEHTIC€HOBCKHX
METO/IOB - BOBMOYKHOCTh aHaJIM3a 0e3 pa3pylieHus oopasia.

[IpakTuueckoe 3aHsATHE 5. PeHTreHoBcKas (OTOIICKTPOHHAS CIEKTPOCKOMUS (DIEKTPOHHAS
CHEKTPOCKOMHS JJIsl XUMUYIECKOTo aHanu3a - OCXA).

Tema 6. Pezonancuvie memoowt. Memoo JIMP

Jlexius 6.
Pur3nyecKue OCHOBBHI SIBJICHUS IEPHOIO MAarHUTHOT'O PE30HAHCA.
CHsATHE BBIPOXKIECHUS CIUHOBBIX COCTOSIHUM B TOCTOSTHHOM MAarHUTHOM TIOJIE.
VYcnoBue SAEpHOr0O MAarHUTHOTO PE30HAHCA. 3aCENEeHHOCTh YPOBHEH HHEPruM, HACHIIICHHE,
peNakCallMOHHbBIE MPOLECCHI U IIMPUHA CUTHAJIA.
XUMHYECKUN CIBUT U CIIMH-CIIMHOBOE paciieruieHue B cuekrpax AMP.



KoHncranra skpanupoBanus sjpa. OTHOCUTENbHBIA XUMUYECKUU CIBUT, €r0 OINpeIeiIeHUE M
HCIIOJIb30BaHUE B XUMUHU.

CnuH-CIMHOBOE B3aMMOJECHUCTBHE sI€p, €ro IMpPUPOAA, YUCIO KOMIIOHEHT MYJIbTHUIUIETOB,
pacrnpezieieHue HHTEHCUBHOCTH, MTPABUIIO CYMM.

Ananus ciektpoB JAMP nepBoro u He nepBoro nopsaKoB. Merosa ABOMHOIO pe30HaHca.
[Ipumenenue cnexktpoB AMP B xumuu.

TexHHKa U METOJIMKA HKCIIEPUMEHTA.

CTpyKTypHBIN aHanu3. XuMuueckas noJisipusanus saep. biok-cxema cnexkrpomerpa SAMP, Tunbl
CHEKTPOMETPOB. XapaKkTep 00pa3ioB.

[IpakTnueckoe 3ansTHe 6. Ananu3 crektpoB SIMP mepBoro u He IEPBOTO MOPSIKOB.

Tema 7. Memoo DIIP. Memoo AKP. Meccoayspoéckas cnekmpockonus

Jlekuus 7.

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

g-®DakTop u ero 3HaueHue. CBepxToHKOe pacuierienne curnana JIIP npu B3aumonencTBum ¢
OJIHMM U HECKOJIBKMMH sApaMu. YHCIO0 KOMIIOHEHT MYJbTHUILIETa, paclpeneiecHue
unteHcuBHocTU. Koncranta CTC. Tonkoe pacuierienue. [lupuna nuHuid.

[Tpunoxxenne wmerona OIIP B xumuun. M3ydyeHne MexaHU3MOB XHMHUYECKUX PpEaKLUM.
XuMuyeckasi MONApU3alusg d3IeKTpoHOB. OmnpeneneHre CBOOOTHBIX pPaJUKAIOB U JIPYTHX
IapaMarHUTHBIX HEHTPOB. MCIoap30BaHNe CIMHOBBIX METOK.

bnok-cxema crekrpomerpa DIIP, 0COOEHHOCTH SKCIIEPUMEHTA, JHOCTOWHCTBA U OTPAHUYCHUS
METO/A.

Meton SIKP.

DNeKTpUYECKU KBaJpYNOJbHBII MOMEHT siiep. B3aumonelictBue "kBaapyrnosibHOTo" sifpa c
HEOJHOPOJHBIM D3JIEKTPUUYECKUM TosieM. ['pagueHT mons Ha sape. KBagpyrnonbHble ypOBHU
DHEPTHUH IPHU AKCHUAJIBHOM CMMMeTpuu mnojis. [lapamerp acHMMETpUu MOJISL U YPOBHHM DHEPTHUH.
[Tpunoxenus merona SAKP u ero Bo3MOXHOCTH.

MeccOayapoBckasi CIEKTPOCKOIHS.

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

JlonmiuepoBckoe yHmIMpeHWe W JHeprus otgaun. [lpoumexypa momydeHus ¥-pe30HaHCHBIX
CIIEKTPOB.

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

Bo3MoHOCTH ¥-pe30HAHCHOW CIIEKTPOCKOIHMH B XUMUU M OTPAHUYCHUS €€ TPUMCHCHHSI.

ITpakTueckoe 3ansarue 7. [punoxenue meroaa DIIP B xumum.
Tema 8. Macc-cnekmpomempus. Xpomamoepagus

Jlexmmsg 8.

MeToapl HOHU3AIMH.

Mertoapl  WMOHM3AIMW:  DJEKTPOHHBIA  ymap,  (oToOmOHHW3aNHUs,  DJIEKTPO-CTaTUYECKOE
HEOJIHOPOIHOE TOJIe, XUMHUUYecKass noHu3aIus. KoOMOMHUPOBaHHBIE METO/TBI.

NouHblii TOK M cedyeHue uWoOHM3auuH. [loTeHnumanbl MOSBICHHS HWOHOB. BepTHukanbHbIE U
aanabaTUYecKue dIEKTPOHHbBIE Tepexo/ibl. JucconnaTtuBHas noHU3anus. THUIIBI HOHOB B Macc-
CIIEKTPOMETpax.

[IprHIMNIManbHas cxeMa Macc-cnekTpoMmerpa Jlemncrepa.
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11.

12.

13.

14.

®doxkycupyroliee AeMCTBUE OJHOPOAHOTO MOMEPEUHOI0 MAarHUTHOTO MOJISL. DIEKTPOCTaTHUYEeCKast
doxycupoBka. JIBoitHas ¢hokycupoBka. Pazpematromas cuiia Macc-CreKTpoMeTpa.

Wonnsiit ucrounuk. Cucrema Hamycka. MoJekyIsipHOE TEUEHUE Ta3a.

Bpewmsanponernsiii macc-cnektpomeTp. KBanpynonasHbiili Macc-criekTpoMerp. CeKTpoOMETp MOH-
LUKJIOTPOHHOI'O PE30HAHCA.

[IpuMeHeHne Macc-CleKTPOMETPUH.

Wnentudukanus Bemectsa. Ponb pa3peiieHus, MOTSHIINAIOB MOSBICHUS, METOJIOB HOHU3AIINH,
MeTacTaOMIbHBIX HMOHOB. Talmuiubl MaccoBbix uucen. CooTHomeHue u3oronoB. Koppemsius
MEXIY MOJIEKYJISIPHOM CTPYKTYPOM M MacC-CIIEKTPaMH.

W3mepeHne MOTEHUUAOB MOSIBICHUS HOHOB W ONPEIEICHUE MNOTCHLIHATIOB HOHW3aLUU U
SHEpPruM paspeiBa cBs3eil. [IpeumyniecTBa GOTOMOHU3AIINN.

IIpaktnueckoe 3ausarue 8. [IpuMeHeHNEe Macc-CIEKTPOMETPUN B XUMHUH.

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

Kpumepuu nonyuenus 3auema no oucyuniune:

- OLIGHKAa «3auTEHO)» CTaBUTCS, €CIIM OOYYaroUIMiicsl TOKa3bIBaeT XOPOIIUE 3HAHUS
yd4eOHOro Marepuaja 10 U3y4aeMbIM TE€MaMm, IMPU ITOM OOYyYaIOIIMKCS JIOTHYHO H
MOCIIe0BATEIbHO M3JIaraeT MaTepuall, pacKphIBa€T CMBICI BOMPOCA, 1a€T YAOBIECTBOPUTEIILHbBIE
OTBETHI HA JIOTIOJIHUTEIHHBIE BOTIPOCHI.

- OLIEHKA «HE 3a4TE€HO0» CTABUTCS, €CJIU 00YJArOIIMIACS BIIaJICeT OTPHIBOUHBIMH 3HAHUSMU
U yMEHHUSIMU [0 TeMaM H3y4yaeMOH JMCIUIUIMHBI, HE MOXET IOCJIEI0BATEIbHO H3JI0KUTh
MaTepual, JaeT HeyIOBICTBOPUTEIbHbBIE OTBEThI HA IOMOJHUTENbHBIE BOIIPOCHL.

4.1. [IpumepHbIii IepeYeHb BOIIPOCOB K 3a4ETYy.
CoBpeMEHHOE COCTOSIHUE W MPOoOJIeMbl IMOHUMAHHS XWUMHUYECKOH CBS3M W PEAKIMOHHOM
CITOCOOHOCTH OPTraHUYECKUX COCTMHCHUM.
OO0m1as XxapaKTepUCTUKA CIIEKTPOCKOMTUYECKHUX METOJIOB UCCIICIOBAHMS.
®u3nyecKue MoJIeIu aTOMOB U MOJIEKYII.
Mertoast onpenenenus pu3ndecKux cBONUCTB. Pu3nueckasi TEOpUs METO/IA.
[Tpsimast u oO6paTHas 3aaauu. [ToHATHE KOPPEKTHO U HEKOPPEKTHO MOCTABIEHHBIX 337124 B
MaTeMaTHKe.
OO61mas xapakTepucTHKa 1 Kiaccupukanus MeTo10B. CriekTpockonudeckue, TudpakiiuoHHbIE,
ANEKTPUYECKUE U MATHUTHBIC METO/IBI.
DHepreTUYeCcKre XapakKTEPUCTUKU Pa3INUYHbIX METOJIOB. UyBCTBUTEIBLHOCTD U pa3pellaromiast
CIIOCOOHOCTH METO/IA.
XapakrepucTuueckoe BpeMs Meroza. MHTerpanus MeToaoB.
TeopeTrnueckre OCHOBBI CIIEKTPOCKOMTUYECKUX METOJIOB UCCIICIOBAHMS.

. OCHOBHEIE KpUTCpUU 06T>CI[I/IH6HI/I$I pa3H006pa3HBIX CI)I/BI/I‘-ICCKI/IX METOJIOB aHAIM3a B €IMHBIN

KJIACC CTIEKTPOCKOIMYECKUX METOOB.

['maBHBIN KpUTepUil OTHECEHUS (PU3MUECKOTO METO/A aHANIN3a K CIIEKTPOCKOITMYECKOMY —
B3aMMOJIEICTBHE FIEKTPOMArHUTHOTO U3JIy4€HHUS C BEIIECTBOM, MPUBOSIIEE K PA3IMYHBIM
HHEPreTUUECKUM NIEPEX0JIaM, PETUCTPUPYEMBIM IKCIIEPUMEHTAIIBHO.

[Tpupona >MeKTPOMarHUTHOTO U3JIY4YEHHUS, PA3JIUUYHbIE TUIIBI €T0 B3aUMOJEHCTBUS C BEIIECTBOM
(meproanYEeCcKre N3MEHEHHS AIEKTPUUECKUX U MArHUTHBIX TUTMOJIBHBIX MOMEHTOB).

OcCHOBHBIE XapaKTEpUCTUKU U3Iy4deHHs (4acToTa, JJIMHA BOJHBI, BOJHOBOE YHCIO).
DJeKTpOHHBIE, KoslebaTenbHbIe, BpalaTeabHbIe, CIIMHOBBIE U SICPHBIEC MEPEX0Abl KaK pe3ylbTaT
pa3IMyYHbIX  TUIOB  BHYTPUATOMHBIX  WJIM  BHYTPUMOJEKYJSPHBIX  B3aUMOJEHCTBHIA,
OTIPENIeNAIONIUX COOTBETCTBYIONIYIO CIEKTPATbHYIO 00JIaCTh.

CriekTpbl HCIyCKaHUs, MOTJIOUICHUS M paccesHUs aTOMOB, MOHOB W MoJieKyl. Bakueiiiue
XapaKTEPUCTUKHU CIEKTPAIbHBIX JIMHUH (T10JI0KEHUE, UHTEHCUBHOCTD, IIUPHHA).
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[TpoGaembl MoTydeHus! U pEeTUCTPAIlMU CIIEKTPOB.

[IpuHnunuanpHas cXeMma CHEKTPOCKONMUYECKUX HW3MEPEHH B JII000W 001acTH CHekTpa.
OcCHOBHBIE Yy3JIbI CIIEKTPAIbHONW YCTAaHOBKHU.

Monoxpomaruzanusi  U3Iy4eHHs, OJOK-CXeMbl  CHEKTPOMETPOB, HUX  Kiaccu(pUKanus
(MOHOXpPOMATOPBI, TOJIUXPOMATOPHI, CBETODHIBTPEI).

XapakTepUCTUKH CIEKTPAJIbHBIX MPHOOPOB — paspelaronias Cuia, AUCIEePCUsi, CBETOCHUIIA,
anmaparHas GyHKIHS.

Kpurepuii Panest B orienke paspemaronieid Cuiibl. Pa3inudnbple TUITBI CBETOQHIBTPOB, 00JIACTH UX
IIPUMEHEHHUS.

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

OCHOBHBIE ~ JIOCTOMHCTBA M  OCHOBHBIE HEAOCTaTKH  (HOTOTpapUUEecCKHX JIETEKTOPOB.
XapakTtepuctudeckas KpuBasi pOTOIMYIbCHH.

doTtomeTpupoBaHHe crekTporpamMMm. JIOCTOMHCTBA ©  HEAOCTATKUA  (HOTODIEKTPUUECKHUX
JIETEKTOPOB.

[Tonsatne o mIymax, pas3iadyYHBIE THIIBI IIYMOB. Perucrpamus OTAENbHBIX (OTOHOB (CUET
($OTOHOB).

CriekTpockonuss B BHAMNMOH U  yinbTpaduoneToBoil oOsacTsx. MeToasl KonebaTeabHOH
CIIEKTPOCKOIIHH.

OmuccuonHast Y® CeKTpOCKONUS KaK METO/1 UCCIIEJOBAHMSI IBYXaTOMHBIX MOJIEKYJI.
BeposTHoCTH mepexofoB MexAy 3IIEKTPOHHO-KOJIeOaTeNbHO-BpallaTeIbHBIMU COCTOSIHUSMU.
[Tpunuun ®panka - Kongona. Onpenenenre 3HEPruu AUCCOLUALMN U APYTUX MOJEKYISIPHBIX
MTOCTOSIHHBIX.

AOcopOnHoHHasT CIEKTpOCKONHsl B BHIuMoW W Y® o001acTax Kak METOJ HCCIEeIOBaHUs
3JIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYIIL.

XapakTepUCTUKHU 3JIEKTPOHHBIX COCTOSHUII MHOIOATOMHBIX MOJIEKYJ: AHEpPrusi, BOJHOBBIE
(GyHKIMH, MYJIbTUIIIIETHOCTD, BPEMSI )KH3HU.

CuMmeTpusi W HOMEHKJIATypa OJJIEKTPOHHBIX cocTosHui. Kiaccupukamuss M OTHECEHHe
3JIEKTPOHHBIX IIEPEXO0B.

HMHTEHCUBHOCTH TOJI0C Pa3IMYHBIX nepexo10B. [IpaBuiia or0opa u HapylIeHus 3anpeTa.
[IpuMeHeHnEe DIEKTPOHHBIX CIEKTPOB IIOTJIOUIEHMS B KA4eCTBEHHOM, CTPYKTYpHOM U
KOJIMYECTBEHHOM aHaJIN3ax.

TexHuKa CrieKTpOCKONUHU B BUAUMON U YD 06nacTsx.

Jlromunecnienus  (puyopecuenuusi u  ¢pocdopectenuus). Dorodusnueckue MpPoIEecch B
MOJIEKYJIE.

OcCHOBHBIE XapaKTEPUCTUKU JTIOMUHECUEHINH (CIIEKTPbI NOTJIOUIEHHS M CHEKTPhI BO30YXKIEHUS,
BpEMEHa JKU3HU BO30YXKJEHHBIX COCTOSIHMM, KBAaHTOBBIM UM SHEPreTUYECKHH BBIXOJ
JIOMHUHECIICHITUN ).

3aKOHOMEPHOCTH JIIoMHHecLeHIuu (3akoH Ctokca - Jlommens, mpasuno JleBmmHa, 3aKoH
Bagsusosa). TymieHue JIIOMUHECIICHIIUH.

[TpakTH4ecKOe UCTIOIB30BaHUE KOJNYECTBEHHOTO JIIOMUHECIIEHTHOTO aHATIN3A.

Wn¢pakpacHble cnekTppl M KOMOMHALIMOHHOE paccesitHue cBeTa. KBaHTOBOMeXaHMUYECKUM
MOJXO0/1 K ONMCAHUIO KOJIeOaTeIbHBIX CIIEKTPOB.

YpoBHU 3HEpruu, ux kiaccupukanus, GpyHIaMeHTaIbHbIE, 00EPTOHHBIE U COCTaBHBIE YaCTOTHI.
WHTEHCUBHOCTB MOJIOC KOJIe0aTeIbHBIX CIIEKTPOB.

[IpaBuna or6opa u nateHcuBHOCTh B MK mornomenun u B ciektpax KP.

Knaccuueckas 3aaua o KoyieOaHUAX MHOTOATOMHBIX MOJIEKYJ. YacTOThl U (pOpPMBI HOPMAJIbHBIX
Konebanuit Mmosiekys. Beibop monenu. EcrecTBeHHBIE KOOPAMHATHI.

KoadduurenTs kuHeMaTHYeCKOro B3auMoAeicTBUs. CHUIOBbIE MTOCTOSHHBIE. YUeT CUMMETPUN
MoJieKynbl. CUMMETpHUs HOpMaJIbHBIX KOJIeOaHUH, KOOPAUHATHI CHMMETPHH.

AHaJIn3 HOpMAJIBHBIX KOJI€0aHUH MOJIEKYJIbI IO AKCIIEPUMEHTATbHBIM JTaHHBIM.

Conocrapnenne UK u KP cnekTpoB u BBIBOABI O CUMMETPUU MOJIEKYJIbl. XapaKTepUCTUUHOCTD
HOpMaJIbHBIX KosieOaHuid. OrpaHndeHus: KOHLENIMH IPYIOBBIX YacTOT.
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OmnpezneneHue CUIOBBIX MOJIEH MOJIEKYJIBI M MpoOjieMa UX HeoAHO3HA4yHOCTH. Vcrmonb3oBaHue
M30TONMYECKUX PA3HOBUIHOCTEW MOJIeKyNl. Koppemsuus CHUIOBBIX IOCTOSHHBIX C JPYTMMH
rapaMeTpaMu U CBOMCTBAMU MOJIEKYIL.

[TpuMeHeHHe METO0B KOJeOaTEeIbHONW 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 cnekrpockonuu KP.

Amnmnaparypa UK criekrpockonuu, npo3padyHble MaTeprallbl, IPUTOTOBIEHUE 00pa31IoB.
Anmnapatypa cnektpockonuu KP, mpenmyiecTsa na3epHbIX HCTOUHUKOB BO30YKICHMSL.
Pentrenosckue merons! uccienoBanusd. [Ipupona peHTreHoBCkuX cekTpoB. Kpas nornomenus.
B3anMOCBA3b PEHTICHOBCKMX CIEKTPOB IIOIVIOIIEHUS M XapaKTEPUCTUYECKUX CIEKTPOB
UCIyCKaHMsI. 3aBUCHMOCTb 4acTOThI Iepexoa KpaeB MOTJIOLIEHUS WU JMHUM HCITyCKaHUs OT
BEJIMYMHBI IOPAIKOBOIO HOMEPA 3JIEMEHTa (3aKoH Mo3iu).

Knaccugukaius peHTTeHOBCKMX METOJIOB aHaJM3a. AHAJIN3 10 MEPBHYHOMY PEHTI€HOBCKOMY
U3JIY4YEHUIO (PEHTTEHOAMHUCCUOHHBIN).

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

PentrenoabcopOrmonnsiii ananus. [Ipupoga KpUTHUECKUX KPaeB MOTIIOMICHUSI.

PentreHoBckass  (OTO3JEKTPOHHAsE CIEKTPOCKONMMS  (IJEKTPOHHAS  CHEKTPOCKOMHUS s
xumuueckoro aHanusza - 9CXA). Meron DCXA kak HENOCPEACTBEHHBIN AKCIIEPUMEHTAIBHBIN
METOJl U3MEPEHUS BEIMYMHBI YJHEPIMM XUMUYECKOU cBsi3u. Bozmoxknoctn DCXA nns ananusa
ITOBEPXHOCTEH.

O’KeaNIeKTpOHHAsT CHEKTPOCKONUS (BHYTPEHHsSI KOHBEPCHs 3JIEKTPOHOB), Bo3MOxHOCTH ODC
JUIsL aHajiu3a JIETKUX AJIEMEHTOB. [J1aBHasi OTIIMUYUTENbHAsE OCOOEHHOCTh BCEX PEHTIC€HOBCKHX
METO/IOB - BO3MOYKHOCTh aHaIM3a 0e3 pa3pylieHus oopasua.

Pe3onancueie mMeronsl. Meron SIMP. ®usnueckue OCHOBBI SIBIEHUS SIIEPHOTO MArHUTHOI'O
pe3onanca. CHsTHE BBIPOXKACHHS CIIMHOBBIX COCTOSSHUM B IIOCTOSHHOM MAarHUTHOM IIOJIE.
VYcnoBue SA€pHOr0O MAarHUTHOTO PE30HAHCA. 3aCENeHHOCTh YPOBHEW HHEpPrUM, HACBILIEHUE,
peaKcalMOHHBIEC POLECCH U IIUPUHA CUTHAJIA.

XUMHYECKUH CIABUI M CIMH-CIMHOBOE pacuieruieHue B cnekrpax SIMP. Koncranra
AKpaHUpOBaHUs Aapa. OTHOCUTEIbHBIM XUMUYECKUI CABUT, €O ONPENEICHUE U UCTIOIb30BaHUE
B XUMHH.

CnuH-CIMHOBOE B3aMMOJEMCTBHE s€p, €ro INPUPOAA, YUCIO KOMIIOHEHT MYJbTHUIUIETOB,
pacrpenesieHie HHTEHCUBHOCTH, ITPABUIIO CYMM.

Anamu3 cnektpos SIMP nepBoro u He nepBoro nopsAKoB. MeTox ABOMHOIO pe30HaHca.
IIpumenenue criektpos SIMP B xumun.

TexHuka m Meronuka skcnepuMmenta SIMP. CtpykTypHblii aHanu3. XUMHUYECKas MOJISAPU3ALMS
anep.

bnok-cxema ciekrpometpa SIMP, Tunsl ciekTpoMeTpoB. XapakTep 00pasIioB.

CoBMecTHOE ucronb3oBaHue crekrpoB [IMP u AMPPC ans UICHTU(QUKAUN OPTraHUYECKUX
COEIMHEHU.

Meton OIIP. IIpuHUIMIIBI CHEKTPOCKONMHMM 3JIEKTPOHHOTO MMapaMarHUTHOTO (CHMHOBOIO)
pe3oHanca. Ycinosue JIIP.

g-®DakTop u ero 3HadeHue. CBepXxToOHKOE pacuieruieHne curana JIIP npu B3aummonencTeum ¢
OJIHMM U HECKOJIbKUMU SIPAMH.

Yuciio KOMIOHEHT MyNbTHIUIETA, pacnpenencHue MHTeHCMBHOCTH. Koncranta CTC. Tonkoe
pacwieruienue. llvuprna nuHuin.

IIpunoxenne wmeroma OIIP B xumum. H3ydeHMe MeXaHU3MOB XHMMHMYECKUX pPEAKIUN.
XuMHUYeCKas MOJIIPU3ALUS HIIEKTPOHOB.

Omnpenenenne cBOOOJHBIX PAJUKAJIOB M JPYIMX MapaMarHUTHBIX LEHTpoB. lcmonb3oBanue
CIIMHOBBIX METOK.
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bnok-cxema criektpomerpa OIIP, ocoOeHHOCTH 3KCIEpUMEHTa, TOCTOMHCTBA M OTPaHUYCHUS
METO/A.

Meron  AKP.  DOnexktpuyeckudl  KBaApYyHOJBHBI  MOMEHT sjaep. BzaumonelicTtBue
"KBaJIpymnoJIbHOTO" sijjpa C HEOAHOPOIHBIM 3JIEKTPUUECKUM MOJIEM.

I'paguent noss Ha aape. KBaapyroyibHblE YpOBHU SHEPTUM NPU aAKCHAIBHON CHMMETPHUHM IOJIS.
[TapameTp acummerpuu 1odst W ypoBHU »HHepruu. llpunoxenuss meroga SKP u ero
BO3MO>KHOCTH.

. MeccbayspoBckass  crnekTpockonus. Pe3onaHcHas — sgepHas — QuiyopecueHuus, 3Qdext

Meccbayapa. DHeprus UCIYCKaeMbIX U TOTJIONIAEMbIX -KBaHTOB. JOMIUIEPOBCKOE yIIUPEHUE U
sHeprus otnauu. [Ipouenypa nmomydenuns ¥-pe30HAHCHBIX CIIEKTPOB.

XuMH4eckui (M30MEpHBIN) CHBUT, BIMSHUE XUMHUYECKOTO OKpykeHus. KBaapymnosbHble U
MarHUTHBIE B3aUMOJICHCTBUS. B03MOXXHOCTH ¥-pe30HAHCHON CIIEKTPOCKONMHA B XHUMHU U
OTpaHUYECHUS €€ IPUMEHEHUS.

Crnektpomerpuyeckas UACHTUPUKALNS OpPraHMYECKHUX COCIUHECHUM (coBmecTHOE
UCIIONIb30BaHuEe Macc-criekrpomerpuu, YO, UK, IIMP u SIMP Bc CHEKTPOCKOIIUN).
Macc-cniekrpoMeTpusi. MeToabl MOHM3ALMU: 3JIEKTPOHHBIA ynap, (HOTOMOHU3AILMS, 3JIEKTPO-
CTaTUYECKOE HEOTHOPOJHOE I10JI€, XMMUYECKasl MOHU3ALIMSL.

KomOunupoBanusie Metoabl. VIOHHBIM TOK M ceyeHHe HOHU3AIMM. lloTeHuManbl MmosiBiIeHUs
MOHOB. BepTukampHpie W anuabaTHUEcKue SJICKTPOHHBIE mepexozbl. JluccommarnBHas
MOHM3aLMs. TUIIBI HOHOB B MacC-CIEKTPOMETPAX.

[IpuHiunuaneHas cxema Macc-crektpomerpa [emmncrepa. ®okycupyroniee JI€lCTBUE
OJTHOPOJHOTO IONEPEYHOI0 MAarHUTHOTO MOJId. DJeKTpocTaTuueckas (GokycupoBka. JIBoiiHas
(dhoxycupoBKa.

Paspemaromias  cuia  macc-cnexktpoMerpa.  MonHbIi  uctounuk.  CucremMa  Hamycka.
MonexyisipHoe TedyeHue rasza. BpemsmnponerHsiii Macc-criekTrpoMerp. KBanpyrnonbHelii Mace-
cnexkrpoMeTp. CeKTpOMETP HOH-UMKIOTPOHHOIO PE30HAHCA.

IIpumeHeHne Macc-CHIEKTPOMETPUHU. Wnentudukanuss BemectBa. Poib  paspemieHwus,
HOTEHIMAJIOB MOSBJIEHUS, METOJJOB MOHU3ALMH, METACTa0MIIbHBIX MOHOB. TaOJMIIbI MacCOBBIX
ymcen. CooTHoueHre u30TonoB. Koppensuus MeXIy MOJEKYJISIpHOM CTPYKTypoll W Macc-
CIIEKTPaMH.

N3mepeHne IMOTEHIHAIOB MOSBICHUS HOHOB W ONPEIEICHUE NOTCHIHAIIOB HOHW3aLUHA U
SHEpruu paspsiBa cBs3eil. [IpenmyiiecTBa HoTOMOHUBAIUY.

TexHuka CHATHS XpOMATOMAcC CIHEKTPOB. YCTAaHOBJIEHHE IIO MAacCC-CHEKTPY CTPYKTYpHOMU
dopmyinbl coennHeHust. @parMeHTalusl OPraHUYECKUX COCTUHEHNH MO AEKTPOHHBIM YAAPOM.
Xpomarorpapuieckie METO/Ibl aHATTN3A.

5. VYueOHo-MeToaMueckoe U UHPOpPMANMOHHOE oOOecneyeHUe JAUCHUNIHHBI
(monyas).

5.1. Pexomenoyemas oCHOBHASA Tumepamypa.

No Hazanue

1 UlebyxoB, B. 1. ®u3nko-xuMuuecKkre METOIbI HcclieoBanus : yaeOHnuk / B. U.
UleOyxoB, A. U. Oxkapa, JI. I1. [TaBmouenkoBa. — Cankt-IlerepOypr : Jlanp, 2022. —
480 c. — ISBN 978-5-8114-1320-1. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/211055

2 DHU3MKO-XUMUYECKHE METO/IbI aHAIN3a (MCCIIeIOBaHNUs) | YUeOHO-METOINIECKOe
nmocobue / cocrapurenu E. B. Kopotkas [u ap.]. — Kemeposo : KemI['Y, 2019. — 168 c.
— ISBN 978-5-8353-2339-5. — TekcT : 21eKTpOoHHBIH // JIaHb : 371€KTpOHHO-

oubnmoreynas cucrema. — URL: https://e.lanbook.com/book/134329




5.2. PexomeHnoyemasi 0OnoaHUmMenbHas iumepamypa.

Ha3zBanmue

CytsiruH, B. M. ®u3uK0-XUMHUYECKHE METOIbI HCCIICIOBAHUS ITOJTMMEPOB: YIECOHOE
nocobue / B. M. Cytsrun, A. A. JIankoB. — 3-e u3z., ucnp. — Cankr-IlerepOypr: Jlans,
2021. — 140 c. — ISBN 978-5-8114-2712-3. — TekcT : 3neKTpoHHbIi // Jlans :
DIIeKTPOHHO-O0nOMoTeunas cuctema. — URL: https://e.lanbook.com/book/169006

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

Komntoxos, B. KO. MeTo/ip1 nccietoBaHUS MAaTEPUAIOB U MPOIIECCOB : yueOHOEe Tocoome
st By30B / B. HO. Kontoxos, U. A. lNoromanze, 3. B. Mypra. — 2-e u3a., ucnp. u a0m. —
Mocksa : M3natensctBo FOpaiit, 2022. — 179 ¢. — (Briciiee oOpa3oBanue). —

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

Kocunpina, A. C. [IpumeHeHre MeTo10B ONITUYECKON CIIEKTPOCKOIINYU IIPU U3Y4YE€HUU
OpraHUYecKux coefuHenuii : yuebnoe nocodue / A. C. Kocuupina, T. A. @poneHko. —
KpacHosipck : CuOI'Y um. akanemuka M. @. Pemernésa, 2018. — 86 ¢. — Tekcer :
PIICKTPOHHBIN // JIaHb : AeKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/147477

DU3NKO-XUMUYECKUE METO bl UCCIIEIOBAHUI B SKOJIOTHH : yueOHoe mocobue / U. B.
Cepreesa, FO. M. Augpusinosa, FO. M. Moxonsko [u ap.]. — Capatos : CapaToBcKkuii
['AY, 2019. — 226 c. — ISBN 978-5-00140-286-2. — TekcT : 21eKTpoHHbIi // JlaHb :
DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/137494 (narta
oOpatenus: 16.03.2022). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

KoMIiekec XuMHU4ecKuX U GU3NYECKUX METOJI0B OJYUYEHHUs U UCCIIEJOBAHUS
KOMITOHEHTOB OPTaHMYECKOTO BEIIECTBA IMOPOJ M HAQTUAOB : YIeOHO-METOAMUYECKOE
nocobue / JI. C. bopucosa, E. A. ®ypcenko, E. A. Kocteipesa, U. /I. Tumommna. — 2-e
n31. — HoBocubupck : HoBocubupckuit rocynapcTBeHHbIl yHuBepcuTeT, 2019. — 83 c.
— ISBN 978-5-4437-0961-1. — Texkcr : snexTpoHHbIi // L{nppoBoii 0Opa3oBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/93811.html

CepebpsxoB, O. 1. ['eoxuMuyeckne MeTO1bl MOMCKOB U SKCILTyaTallud MECTOPOXKACHUIN
He( T U ra3a : yueobnoe nocodue / O. N. Cepedpsikos, JI. . Ymusuesa, A. O.
CepebpsikoB. — Mocksa : Aii [Tu Ap Menua, 2022. — 265 c. — ISBN 978-5-4497-1430-
5. — Texct : anexTponnsiit // [ludposoit o6pazoatenbHbIin pecype IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/116361.html

Ymakos, A. I'. ®U3UK0O-XUMHUYECKUE METOBI UCCIIEOBAHUS TBEPABIX TOPIOYNX
MCKOTIaeMbIX : JabopaTopHblii mpakTukym / A. I'. Ymakos, E. C. Ymakosa. — KemepoBo :
Ky36acckuii rocyapcTBeHHbIN TexHuueckuil yauBepcuteT umenu T.d. ['opOauea, 2021.
— 97 c. — ISBN 978-5-00137-209-7. — Texct : anexTpouHslii // Hudposoit
ob6pazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116581.html

OneKTpoxumusi. MeTonrka nccie10BaHusl KWHETHKH 3JIEKTPOIHBIX MPOIIECCOB : yueOHOe
noco6wue 1ist By30B / B. M. Pynoi, T. H. Ocranuna, . b. Mypaiosa,

A. b. Hapunnesa. — 2-e u3a. — Mocksa : U3mparensctBo FOpaiit, 2022. — 111 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-10913-9. — TekcT : 3MeKTPOHHBIH //
O6pazoBarenbHas miaatdopma FOpaiit

10

Kyuepenko, C. B. Ananutnyeckast XumMus U GU3NKO-XMMHUYECKHE METO/IbI aHAJIN3A !
yaeonoe mocodue / C. B. Kyuepenko, B. B. [lembsn, U. 10. )KykoBa. — PoctoB-Ha-{ony
: JIoHCKO# rOcy1apCTBEHHBIN TEXHUYECKUM yHUBEpcUuTeT, 2020. — 98 ¢. — ISBN 978-5-

7890-1809-5. — Texcrt : anexTponHslii // {udposoit oOpasoBarenbHblil 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 aHanusa : aboparopuslii npaktukym / E. U. Cery, K. I1.
Axynnn. — Camapa : CaMmapckuii rocy/1apCTBEHHbBIM TEXHUYECKUN yHUBEpCUTET, DBC
ACB, 2021. — 64 c¢. — Tekcr : anekTpoHHbIH // LludpoBoit 0Opa3oBaTenbHbINA pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111784.html

12 |Crrues, C. H. BoicokoaddexTuBHas :KUIKOCTHAS XpoMaTOTrpadusi: aHAIUTHKA,
(u3nveckas XMMUsl, pacrlio3HaBaHHE MHOTOKOMIIOHEHTHBIX CHCTEM : yueOHoe rmocooue /
C. H. Crpiues, B. A. I'aBpununa. — Caunxr-IlerepOypr : Jlanp, 2022. — 256 c. — ISBN
078-5-8114-1377-5. — Tekcr : anekTpoHHbIH // JIaHb : 371eKTPOHHO-OUOIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/211127

13 [Tomunun, O. b. ®u3nyeckue METOIbl UCCIICIOBAHUS: CIIEKTPOCKOMUS B
YIBTPapUOIECTOBON U BUAUMOM 00IacTsX crekTpa : yaeonoe mocobue / O. b. Tomwmius,
E. I1. KonoBanoBa, O. B. bospkuna. — Capanck : MI'Y um. H.II. Orapesa, 2020. — 120
c. — ISBN 978-5-7103-3931-2. — TekcT : 35eKTpoHHbIH // JIaHb : 371eKTpOHHO-
ouomoteuynas cuctema. — URL: https://e.lanbook.com/book/204668

5.3. Ilpoepammnoe obecneuenue, npogheccuonaivHvle 6a3bl OAHHLIX U UHDOPMAYUOHHBLE

CNnpaeoyvHble CUCMEMbL, UHMEPHENT-PEeCYPChl.

Ne IlepeyeHb nporpaMMHOro odecrnevyenus, NPodecCUOHATbHBIX 023 TaHHBIX H
HH(POPMAIMOHHBIX CHIPABOYHBIX CHCTEM, HHTEPHET-PeCypPCoB
[Tepedyenp nporpaMMHOTO 0OECTICUSHHSI
1. | ITaket oducubx nporpamm Microsoft Office
2.| Onepanuonnas cucrema Windows
Ilepeuens ObC

1.| Hayuynas OuGnuoreka YyBl'Y [OnexrtpoHsslii pecypc]. — Pexum goctyna:
http://library.chuvsu.ru

2.| DnexTpoHHO-OnOaMoTeuHass cuctema IPRBooks [Onexrtponnslii pecypc]. — Pexum
noctymna: http://www.iprbookshop.ru

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

HHTepHeT-pecypcesl

1.| EnnHoe okHO K 00pa3oBaTenbHBIM pecypcaM [DneKTpoHHBIN pecypc]. — Pexxum goctyna:
http://window.edu.ru

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

3. | Poccuiickas HanmoHanbHas Onbnnoreka [ DneKTpoHHbIN pecypc]. — Pexxum pocryna:
http://www.nlr.ru

4.| Hayunas snektponHas Oubnuoreka «KubepieHnHnka» [ DaeKTpoHHBIH pecypc]. — Pexum
noctymna: http://cyberleninka.ru

5.| Hayuynas »snektponHas Oubnumoreka «Elibrary» [OnexkrtponHsiii pecypc]. — Pexum
nocTymna: www.elibrary.ru

6. | bubnuorpaduyeckas u pepepaTuBHas 0aza JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
Pexxum noctyna: www.scopus.com

7.| llouckosas mmarpopma «Web of Science» [DnekTponHbIi pecypc]. — Pexxum goctyma:

https://webofknowledge.com

6. MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue IMCUMILIUHBI (MOYJIA).

VYueOHbIe AYOAUTOPUN IJId JICKIHUOHHBIX U MPAKTHYCCKUX 3aHATHH II0 JUCHUILINHE

OCHAaIIICHBI MYHBTHMeJIHﬁHBIM IIPOCKTOPOM U HACTCHHBIM DKPAaHOM.



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

Y4eOHbIE ayAUTOpPUH JUISI CAMOCTOSTENBHBIX 3aHATHH MO JWCIHMUILIMHE OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO IMOJAKIIOUEHHUs K ceTH MHTepHeT M JOCTymnmoM K
AJIEKTPOHHON  WH(pOpPMAIMOHHO-00pa3oBarenbHO  cpene  DPI'BOY BO  «Uysamickuit
rocynapctBeHHbld yHuBepcuteT umeHu U.H. Yibsnosay.

7. CpeacTBa ajantauMy NPenoJaBaHUs JUCUMILIMHBI (MOAYJISA) K MOTPEOHOCTAM
JINI{ C OTPAHNYEHHBIMH BO3MOKHOCTAMHU.

B cayyae HeoOXoauMoCTH, OOy4YarOIIMMCS U3 4YHCiAa JUI C OrPaAaHHMYCHHBIMH
BO3MOXKHOCTSIMU 3710pOBbsl (110 3asBJICHHIO OOYYaroIIerocsi) MOTYT MNpeiararbCsi OJHU W3
CICAYIOUX BapHUaHTOB BOCIIpHUATUA I/IH(i)OpMaI_[I/II/I C y4€TOM UX HWHIUBUAYAJIbHBIX
NCUXO(PU3UUECKIX OCOOCHHOCTEH, B TOM YHCIC C MPUMEHCHHUEM 3JCKTPOHHOIO OOYYCHHS |
JUCTAHIIMOHHBIX TEXHOJIOTHH:

—UTS JIMIL C HAPYIICHUSIMHU 3PEHUS: B TIe4aTHON (opMe yBEIMUYCHHBIM IpudToM; B hopme
DJIGKTPOHHOTO JIOKyMEHTa; B (opme ayawodaiina (mepeBoa Y4eOHBIX MaTepUAIOB B
aynuodopmar); B medyatHoi (opme Ha s3bike bpaiiis; MHIMBHIyaTbHBIC KOHCYJIBTAIMUA C
IMPUBJICHCHUCM TI/I(bJIOC}’pIIOHepeBOIILII/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTallluH.

— TSI JTAI] ¢ HApYIICHUSIMU CITyXa: B IeYaTHOM (hopme; B GopMe 3JEKTPOHHOTO JOKYMEHTA;
BUJICOMATEPHAIbl € CYOTUTpaMH; HWHIMBHIyalbHbIE KOHCYIbTAllMd C IPUBJICYCHUEM
CypAaonepeBoAYrKa; MHAUBUAYAJIbHBIC 3alaHUA U KOHCYJIbTAllUuH.

—IUIs JIMI[ C HApyNICHUSIMH OIOPHO-ABHUIATE/ILHOTO armapaTta: B me4atHod ¢opme; B
dopMe DIIEKTPOHHOrO JOKYMEHTa; B ¢opme ayauodaiiia;, HHIMBUAyaIbHbIC 3aJaHHUS U
KOHCYJIbTallhU.

8. MeTtoauyeckue  peKOMeHAALUH o0yuaromumcst no BbITIOJIHEHH 10
CaMOCTOSITEJIbHOM PadoThI.

CamocrostenbHas paboTta ompejensercs crnequpUKol AMCHUIUIMHBL U METOAMKON ee
IpenojaBaHusi, BpeMEHEM, IPETyCMOTPEHHBIM YYEOHBIM IUIAHOM, a TAaK)KE CTYNEHbIO O0y4YeHus,
Ha KOTOPOU U3y4aeTcsl IUCLUIIINHA.

I[J'If[ CaMOCTOSITETbHOM IMOATOTOBKM MOXKHO PEKOMCHAOBATH CJICAYIOIIHUE HWCTOYHUKU:
KOHCIIEKTbI JIEKIMI W/MIM TpPaKTHYECKUX M JIAOOpaTOPHBIX 3aHATUH, Y4eOHYIO JUTepaTypy
COOTBETCTBYIOILIETO MPO(UIIS.

[TpenonaBatens B Havaje YTeHUs Kypca HHGOpMUpyeT obydaromuxces o popmax, BUaax u
COJIEp’)KaHUU CaMOCTOSITENIbHOM  paboThl, pa3bACHAET TpeOOBaHUs, TMpPEAbIBIIEMbIE K
pe3yjibTaTaM CaMOCTOATENbHON paldoThl, a Takke (GOpMbI U METOJbl KOHTPOJS U KPUTEPUU
OLIEHKH.

Memoouueckue peKOMeHdaL;uu 10 N0020Mo6Ke K 3avemy

HOILFOTOBKa K 3a4€Ty HAYMHACTCA C IICPBOI0 3aHATHA IO JAUCHUIINIMHE, Ha KOTOPOM
oOyyarolmuecsi IOJy4yaloT IpeIBapUTENIbHBIA IepeueHb BONPOCOB K 3au€Ty U CIIHCOK
peKOMeHI[yeMOI\/'I JUTEPATYPBI, UX CTABAT B U3BCCTHOCTh OTHOCUTCIIBHO KPUTCPUCB BBICTABJICHUA
3auéra U creuduKe TeKylel U NpoMexyTodHoi artectanuu. C caMoro Havyajia »ejlaTelbHO
IUTAHOMEPHO OCBaMBaTh MaTepHajl, PyKOBOJCTBYSCH IEPEYHEM BOIPOCOB K 3aU€Ty M CIHHUCKOM
PEKOMEHYEMON  JIMTEPATypbl, a TaKXe IMyTEM CaMOCTOSTEIBHOIO KOHCIEKTHPOBAHUSA
MaTcpHralioB 3aHATHH U PE3YIBTATOB CAMOCTOATCIBHOI'O U3YUYCHUSA y‘-Ie6HI)IX BOITPOCOB.

TeMmbl, BEBIHECEHHBIE HAa CAMOCTOSITENIbHOE U3yYeHHEe, HEOOXOJMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpaTKO M3JlaraeTcsd OCHOBHAs CYIIHOCTh Y4eOHOro MaTepuaina, HpPUBOISTCS
HE00X0/IMMble 00OCHOBaHUS, TaOJIMYHBIE JTaHHBIC, CXEMBI, 3CKMU3bI, rpaduku U T.M. KoHCHekT
1eJ1eCO00pa3HO COCTaBIATh LEIMKOM Ha TeMy. [Ipm 3ToM HMeeTcss BO3MOXKHOCTb BCerja
JIOTIOJIHATHh COCTABJIEHHBIM KOHCIIEKT MaTepuajlaMM W3 JKypHAJIOB, AAaHHbIX W3 VHTepHeTa u
JIPYrUX HCTOYHUKOB. TakuM 00pa3oM, KOHCIEKT CTAHOBHUTCS COOPHHMKOM HEOOXOIUMBIX



MaTepuaioB, KyJa acUPaHT BHOCUT BCE HOBOE, YTO OH M3y4YWJI, y3HaJI. Takue KOHCIIEKTHI
MIPEACTABIISIIOT, OOJIBITYIO IICHHOCTD MPH MOATOTOBKE K 3aHSATHSM.

OCHOBHBIE 3TaIbl CAMOCTOSITEILHOTO U3YYCHHS Y4EOHBIX BOIIPOCOB:

1. TlepBu4yHOE O3HAKOMJICHHE C MaTEpPHAIOM HM3Yy4aeMOW TEMBI IO TEKCTY Y4YeOHHKA,
KapTaM, JOMOJHUTEIBLHOU TUuTEepaType.

2. BplfeneHne TIABHOTO B HM3yd4aeMOM MaTepHalie, COCTaBJICHUE OOBIYHBIX KpaTKHUX
3aMucen.

3. [TogGop k TaHHOMY TEKCTY OIOPHBIX CUTHAJIOB B BUE OTJEIBHBIX CJIOB, ONPEeIEHHBIX
3HAKOB, I'pa(huKOB, pUCYHKOB.

4. TlpomymbIBaHHE CXEMATHYECKOTO CIOc00a KOJAMPOBAHMS 3HAHWUM, HCIIOJIb30BAHHE
pasnu4Horo mpudra u T.J1.

5. CocTaBiieHHE OMOPHOTO KOHCIIEKTA.



