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1. Ilesab u 3a1a4u OCBOEHUS IMCUMILIUHBI (MOTYJIsI).

Heab nucuumIMHbI — GOpMUPOBAHHE Y aCIIHMPAHTOB 3HAHUN M yMEHHUIl 00 OCHOBHBIX
GU3MKO-XMMHUYECKUX  METOJaX  MCCIEAOBaHHA B XHMHH:  CIIEKTPOCKOMMYECKHX,
TU(PPAKINOHHBIX, ONITUYECKUX, MACC-CIIEKTPOCKOMMYECKUX C MX alapaTypHbIM OCHAIEHUEM H
YCIOBUSIMU ~ TPOBEJCHHUS SKCIEPUMEHTa, OCBOCHHE TEOPETUYECKUX IMPEACTaBICHUI O
B3aMMOJICHCTBUY TAJIAIOIIETO M3JIY4YEHUs], MOTOKA YACTUIl MJIM KAKOTO-THOO0 MOJIS C BEIECTBOM
U TpUMEHEHHE IMOJIYUCHHBIX 3HAHMM MpPU U3MEPEHHH pe3ylbTaTa 3TOr0 B3aUMOJEHUCTBUA.
@®opMHUpPOBaHUE HABHIKOB IIJIAHUPOBAHMS, OPraHU3AlMK U IPOBEACHMS CIEKTPOCKONMYECKUX U
MHUKPOCKOITMYECKUX HCCIIEIOBAaHUM, a Takke 00pabOTKH W aHalM3a MOJy4eHHOW WHpopMmaIuu
JUIS IPUMEHEHUS B CCIIEIOBATEIbCKON U MPENoaBaTeIbCKON IEATEIbHOCTH B 00JaCTH XUMHUH
U CMEKHBIX HayK.

3agaum aucnMnMHBL 1. mpuoOpecTH 3HAHMS M yMEHUS B O0JIaCTH METOOB
UCCJIEIOBAHMSI CTPOCHMSI XUMUYECKUX COEAMHEHMI; 2. U3Yy4YUTh OCHOBHBIE COBpPEMEHHbBIE
¢u3nueckue MEeTOJbl YCTAHOBIIEHUS CTPYKTYpPhl XUMHUYECKHX COCIMHEHMH; 3. H3Yy4uTh
BO3MOXXHOCTH (DU3MUYECKHUX METOJIOB, MX TOUYHOCTb, UYBCTBUTEIBHOCTh U MPUMEHUMOCTH JIs
W3YYEHHUS pa3IMYHbIX MaTEpUAJIOB.

2. Ilnanupyemble pe3yJIbTAThl OCBOCHHUS AUCHHUIIMHBI (MOLYJIs).

B mportecce ocBoeHMsT HAaHHOW NUCIUIUIMHBI OOydarommecs (OPMHUPYIOT CIEIYIOIINe
pe3yabTaThl OCBOCHUS JUCLUUTIIINHBIL:
K4 — ciocoOHOCTh CaMOCTOATEIBHO OCYIIECTBIATh HAYYHO-HCCIEAOBATENBCKYIO ICATEIHLHOCTh
B COOTBETCTBYIOIIEH MpodecCHOHaIbHOW 00JaCTH ¢ MCHOJIb30BAaHUEM COBPEMEHHBIX METOJIOB
UCCJIEI0BAHMUS.

3. Crpykrypa M coaep:KaHHe TUCUMIIIMHBI (MOXYJISA).

3.1. Cmpykmypa oucyuniutvl (MOOYis).

Ne 11/t HaunmenoBanue pasnena nucuuruinibl | DopMupyembie dopma TEKyIIero
B (Momyist) KOMIIETEHIIMH KOHTPOJIS
1 Paznen 1. OOmiast xapakTepucTHKa K4 TectupoBanue

CIEKTPOCKOIUYECKUX METOIOB
MCCIIeN0BaHNs. MeTOIbI DJIEKTPOHHOM
CIIEKTPOCKOIIHUHU

2 Pa3nen. 2. Meroas! onpenencHus K4 TectupoBanue
TECOMETPUH MOJIEKYJI U BEILIECTB.
MarseToXuMHU4ECKUE U
DIIEKTPOONITUYECKUE METOBI
MICCIIEJOBAHMUSI




3.2. Obvem oucyunaumvl (M0OYasA) U Udbl Y4eOHOU pabomul.
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Pa3nes 1. O0mas xapakTepuCcTHKA
CIEKTPOCKONMUYECKHUX METOA0B MCCJIeI0BAHUS.
MeToAabI 3JIEKTPOHHO CNIEKTPOCKONHUHU
1 Tema 1. OGmas XxapakTEepPUCTHKA CIIEKTPOCKOMTUYECKUX ) ) 5 9
METOJI0OB MCCIIEIOBAHUS
) Tema 2. TeopeTnyeckre OCHOBBI CIEKTPOCKOITMYECKUX ) ) 5 9
METOJOB MCCJIEIOBAHUS
3 Tema 3. CnekTpoCKONUs B BUIUMOU U YIbTPa()HUOIETOBOM ) ) 5 9
" | obnactax. Metoapl Koje0aTeTbHON CIIEKTPOCKOIHH
Tema 4. UndpakpacHbie CIIEKTPHl 1 KOMOMHAITMOHHOE
4 | paccesHue ceera. CriekTpockonusi KOMOMHAITMOHHOTO ) ) 5 9
" | paccestHua. MeTonibl OnpeaesIeHUs AIEKTPUIECKUX
JUTIOJIbHBIX MOMEHTOB MOJICKYJI
Pa3nes. 2. MeToasl onpeaejieHisi TeOMeTPUH MOJIEKYJI B
BelllecTB. MarHeroxummuuyeckue 4 3JIeKTPOONTHYECKHE
MeTO/bl HcCIeI0BAHUS
Tema 5. PeHTreHOBCKHE METOABI UCCIIENOBAaHUA. METOIbI
5. | HcciienoBaHus ONTUYECKH aKTUBHBIX BEHIECTB. Jlucnepeus 2 2 5 9
ONTHUYECKOT0 BpaleHus. ONTUYECKU KPYrOBOW TUXPOU3M
6. | Tema 6. Pesonancusie Meroasl. Meton SIMP 2 2 5 9
7 Tema 7. Merox OI1P. Merox AKP. MeccbayapoBckas ) ) 5 9
CHEKTPOCKOMUS
8. | Tema 8. Macc-cnektpomeTpusi. Xpomarorpadus 2 2 5 9
Hroro, yac 16 16 40| 72
Hroro, 3.e. 2

Buza npoMexyro4Hou aTrecTanyu:
3a4eT — cemecTp 4.

3.3. Temwl 3anamuil u Kpamkoe cooepicarue.

Pa3nen 1. OOmias xapakTepuCcTHUKA CIIEKTPOCKOIIMYECKUX METOI0B UCCIICTOBAHMSL.

MeTobl 2EKTPOHHOM CIIEKTPOCKOIIHH.

Tema 1. Obwas xapakmepucmuka cneKmpoCcKORU4ecKuUx Memoo08 Uccie008aHus.

Jlexug 1.
®dusnuecKue MoJIeNIM AaTOMOB U MOJIEKYII.
Mertonpl onpeneneHust GU3NIecKux cBOMCTB. dusnueckas Teopust merona. [Ipsmas u
oOpaTHasi 3a/1a4u.
[ToHsiTe KOPPEKTHO M HEKOPPEKTHO MOCTABICHHBIX 3a/1a4.
OO01mas XxapakTepuCTHKA U KJIacCU(UKAIUS METOJIOB.
CrnekTpockonuueckue, MppakiiMoHHbIE, SIEKTPUUYECKHE U MAaTHUTHBIE METO/BI.




3HepI‘eTI/I‘IeCKHG XapPaKTCPUCTHKHU Pa3INYHBbIX METOOOB. qYBCTBI/ITe.HBHOCTB n
pazpemiaroniasi CrocoOHOCTh MeToja. XapaKTepucTHueckoe Bpemsi Mmertona. MHterpauus
METOJIOB.

[Ipaktuueckoe 3aHsitTe 1. CrekTpockonuueckue, MU(PpaKIMOHHBIC, JJICKTPUYECKHUE U
MarduTHbBIC MCTOJbI.

Tema 2. Teopemuueckue 0CHOBbI CNEKMPOCKONUYECKUX MEMOO08 UCCIe008aHUS

Jlexug 2.
OcHOBHBIE KpUTEpUU OOBENMHEHHS Pa3HOOOPA3HBIX (PU3UYECKHX METOJOB aHaiu3a B
€/IMHBIN KJIacC CIEKTPOCKOIUYECKUX METO/IOB.
[Ipupoga >MEKTPOMArHUTHOTO U3IYYEHUS, pPA3IUYHbIC THUIIBI €ro B3aUMOICWUCTBUS C
BEIIECTBOM (IIEPUOANYECKME M3MEHEHUS 9JIEKTPUUECKUX M MArHUTHBIX JUIIOJBHBIX
MOMEHTOB).
OCHOBHBIE XapaKTEPUCTUKU M3Iy4eHUs (4acToTa, [UIMHA BOJHBI, BOJHOBOE YHCIIO).
DJeKTpOHHbIE, KoyiebaTenbHble, BpallaTeiIbHbIE, CIIUHOBBIE M SIEPHBIE IMEPEXOIbl KaK
pe3yibTaT  pa3dM4YHBIX  TUINOB  BHYTPHMATOMHBIX  WJIM  BHYTPUMOJEKYJISPHBIX
B3aMMO/JICHCTBUMA, ONIPEEIAIONIMX COOTBETCTBYIOUIYIO CIIEKTPAIbHYIO 00J1aCTh.
CrexTpbl MCIyCKAaHUs, TOTJIOLUIEHUS U PAacCEesiHUS aTOMOB, HOHOB M MOJIEKYJl. BakHeine
XapaKTEPUCTHKH CIIEKTPAIbHBIX JIUHUH (IOJ0KEHNE, MHTEHCUBHOCTD, IIMPHUHA).
[IpakTrueckoe 3aHsTue 2. CHeKTphl UCIYyCKAHHs, MOTJIONICHHS U PACCESIHUS aTOMOB, HOHOB H
MOJICKYIL.

Tema 3. Cnekmpockonus 6 8uouMoul u yibmpaguonemosgoti oonracmsx. Memoowi
Ko1e6amenbHOU CNeKMpPOCKONUU.

Jlexug 3.
OmuccuonHas Y@ CeKTpOCKONUs KaK METOJ UCCIIEIOBAHMS IByXaTOMHBIX MOJICKYIL.
BepositHocTn MepPeX0I0B MEXTY 3JIEKTPOHHO-KOJIe0aTEIbHO-BpaIIaTeIbHBIMU

cocrostHusAMU. [Ipuniun ®panka - KongoHa.

OrnpeneneHne SHEPrUu JUCCOLUALNH U IPYTUX MOJIEKYISPHBIX TOCTOSIHHBIX.

AOGcopOumoHHasi crieKTpockonust B BUAMMON U Y@ 00macTax Kak METOJ HUCCIICIOBAHUS

3JIEKTPOHHBIX CEKTPOB MHOTOATOMHBIX MOJIEKYI.

XapaKkTepUCTUKHU DJIEKTPOHHBIX COCTOSIHUM MHOTOAaTOMHBIX MOJIEKYJ: DHEpPrusi, BOJIHOBbBIC

GyHKIMHM, MYJIbTHILUIETHOCTh, BpeMs XKuU3HU. CUMMETpUSi U HOMEHKJIATypa 3JIEKTPOHHBIX

COCTOSTHHI.

Knaccudukanus n oTHeceHUe 3JIEKTPOHHBIX NepexoA0B. THTEHCMBHOCTH MOJIOC Pa3INYHbIX

nepexooB. [IpaBuna oTOopa U HapYIICHUS 3ampeTa.

[IpuMeHeHne HIIEKTPOHHBIX CIIEKTPOB IMOIJVIONICHUS B KAa4ECTBEHHOM, CTPYKTYPHOM U

KOJIMYECTBEHHOM aHaJIN3axX.

[IpuMeHeHne HIIEKTPOHHBIX CIIEKTPOB IMOIJVIONICHUS B KAa4eCTBEHHOM, CTPYKTYPHOM U

KOJIMYECTBEHHOM aHaJIN3axX.

O cnenuduke 37IeKTPOHHBIX CIIEKTPOB MOTJIOMIEHUS PAa3IMYHBIX KIACCOB COSTUHEHUIA.
CHeKTphl COMPSKEHHBIX CHCTEM M TPOCTPAHCTBEHHBIE 3(PQPEKTHI B IIEKTPOHHBIX CIEKTpax
MOTJIOIIECHMUS.

[IpakTuueckoe 3anstue 3. TexHUKA CIEKTPOCKONUU B BUANMON U Y D obnacTsx.

Tema 4. Unppakpachovle cnekmpuvl u KOMOUHAYUOHHOE pACCesiHUEe C8emd.
Cnexmpockonusi KOMOUHAYUOHHO20 pacceanust. Memoowvl onpedeneHus 31eKmpuieckKux
OUNOJILHBIX MOMEHMO8 MOJEKY L.
Jlexmus 4.
KBanTOBOMEXaHMYECKUH TTOIXO0/1 K OIMMCAHHIO KOJIeOaTeTbHBIX CIIEKTPOB.
YpoBHHU dHEPrUH, UX Kiaccudukamnus, pyHaaMeHTaabHbie, 00EPTOHHBIC U COCTABHBIC YACTOTHI.



HHuTeHcuBHOCTH MoONIOC KoJjeOaTenbHBIX crekTpoB. [IpaBuna orGopa u mHTEHCHMBHOCTH B UK
MOTJIOLIEHHUH U B criekTpax KP.

Knaccuueckast 3aaua o Kone0aHUSIX MHOTOATOMHBIX MOJIEKYJI.

Yactotel u (QopMbl HOpMaJIbHBIX KoJieOaHU MoJiekya. Bwibop wmonenu. EcrecTBeHHBIC
KOOpJMHATBHI.

Koaddurnuentsr knHematnueckoro B3anMoieicTBrs. CHIIOBBIC MMOCTOSTHHBIE. YUYET CUMMETPUHU
MoJIeKyJbl. CUMMETpHUS HOPMAaJIbHBIX KOJICOaHMA, KOOPAUHATH CHMMETPHUH.

AHanIn3 HOpMaJbHBIX KOJIeOaHUN MOJIEKYJIbI 110 SKCIIEPUMEHTAIbHBIM JaHHBIM.

Conocrasnenue UK u KP cnekTpoB 1 BBIBOJBI O CUMMETPUU MOJIEKYJIBI. XapaKTEPUCTUYHOCTh
HOpMAaJIbHBIX KoJieOaHuii. OrpaHuYeHHs] KOHILIETILUU TPYNIOBLIX YyacToT. Onpe/esenre CUI0BbIX
noje MoJeKyJabl M MpobiieMa UX HEOJHO3HAYHOCTU. VIcronb3oBaHME HM30TOMMYECKUX
pa3HOBHAHOCTENH MoOjeKkysl. Koppensuus CHIOBBIX NOCTOSHHBIX C JIPYTMMH MapaMeTpaMy H
CBOMCTBaMH MOJIEKYII.

[IpumeHeHre METO0B KOJIeOaTeTbHOM CIEKTPOCKONUH ISl KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
AQHAJIN30B U JpYrue NPUMEHEHUS B XUMUHU.

CrernmupuyHOCTh K0JIe0aTeIbHbBIX CIIEKTPOB.

HccnenoBanus [uHaMAYECKON U30MEpPUHU, PABHOBECUM, KHHETUKHU PEAKLIUN.

[IpakTnueckoe 3ansarue 4. Texnuka u meroguku MK cnekrpockonuu u cnekrpockonuu KP.

Pa3nes 2. Merobl onpesielieHHsi TEOMETPUM MOJIEKYJ M BEILECTB. MarHeTOXUMUYECKUE U
JNEKTPOONTUYECKUE METOABI UCCIICIOBAHUS

Tema 5. Penmeenogckue memoowl ucciedoganus. Memoovwl uccieoosanus onmuiecky akmueHuIx
sewecms. J{ucnepcus onmuueckozo epaujerus. OnmuyecKuti Kpy2o080ou OUXpousm

Jlexmug 5.
[Ipupona pentreHoBckux crnekTpo. Kpas nornomienusi. B3auMocBs3b peHTI€HOBCKHUX CIIEKTPOB
MOTJIOUICHUS] U XapaKTePUCTUYECKUX CIIEKTPOB UCIYCKaHUS. 3aBUCMMOCTb YacTOThI Mepexoja
KpaeB MOTJIOLIEHUS WJIM JIMHUM HMCIYCKaHUsi OT BEJIMYUHBI MOPSAJKOBOTO HOMEpa 3JEMEHTa
(3akoH Mo3mn).
Knaccudukanus peHTTeHOBCKMX METOJOB aHaIM3a. AHAIH3 MO MEPBUYHOMY PEHTTEHOBCKOMY
U3ITyYEHUIO (PEHTT€HOOMUCCUOHHBIN). AHANIM3 MO0 BTOPUYHOMY PEHTI€HOBCKOMY H3ITyYEHUIO
(pertrenoguryopecueHTHbIN). 3akoH bparra - Byneoda.
PentrenoabcopOrmonnsiii ananus. [Ipupoaa KpUTHYECKUX KpaeB MOTJIONICHUSI.
PentreHoBckast  (OTODNEKTPOHHAS  CHEKTPOCKOMUs  (dJMEKTPOHHAs  CHEKTPOCKOMUS s
xumuyeckoro aammsa - DCXA). Merogq DCXA Kak HEMOCPEICTBEHHBIM SKCIIEPUMEHTATbHBINA
METO/I U3MEPEHUS BEIMUYMHBI SJHEPTUM XUMUYEeCKol cBsi3u. Bo3moxknoctu DCXA s aHanusza
MTOBEPXHOCTEH.
O’keaNieKTpOHHAs CHEKTPOCKONUs (BHYTPEHHsSI KOHBEPCHS 3JIEKTPOHOB), Bo3MOxHOCTH ODC
JUIsL aHaju3a JIETKUX AJIEMEHTOB. [ J1aBHasi OTIMYUTENbHAsE OCOOEHHOCTh BCEX PEHTICHOBCKHX
METO/IOB - BO3MOXKHOCTh aHaIM3a 0e3 pa3pylieHus o0pasia.

[IpakTnueckoe 3aHsiTUe S. PeHrreHoBckas (OTOMICKTPOHHAS CIHEKTPOCKOMUS  (dJICKTPOHHAS
CIIEKTPOCKOIHS I XUMUIECKOTo aHamm3a - JCXA).

Tema 6. Peszonancuwvie memoowt. Memoo AMP

Jlexuus 6.
®u3nyecKkue OCHOBBI SBJICHUS SACPHOTO MATHUTHOT'O PE30HAHCA.
CHusarue BBIPOXKACHUS CIIMHOBBIX COCTOSHHUU B IIOCTOSIHHOM MarHUTHOM IIOJIE.
VYcinoBue SAEpHOTO MArHUTHOTO PE30HAHCA. 3acCeIC€HHOCTh YPOBHEW SHEPTrHM, HACHIIIECHUE,
PCiIaKCallMOHHBIC MPOLECCChI U IIMPHUHA CUTHAJIA.
XHWUMUYECKUHN CIBUT U CIIMH-CIIMHOBOE pacileruieHue B crektpax AMP.



KoHncranTta skpanupoBanus sigpa. OTHOCHUTENbHBIM XMMUYECKUH CHIBMI, €T0 ONpPEICICHHUE U
UCITOJIb30BAaHNE B XUMUU.

CnuH-CIMHOBOE B3aMMOJEHMCTBHE sIep, €ro MNPUPOJA, YUCIO KOMIIOHEHT MYJIBTHUILIETOB,
pacnpeneneHne HHTEHCUBHOCTH, ITPABUJIO CYMM.

Ananus cnektpos SAMP nepBoro u He nepBoro nopsAKoB. Meron ABOMHOIO pe30HaHca.
[Ipumenenue cnexktpoB AMP B xumun.

TexHHKa 1 METOJIMKA HKCIIEPUMEHTA.

CTpyKTypHBII aHanu3. XuMHu4deckas nossipusanus saaep. biok-cxema cnexkrpomerpa SAMP, Tumbl
CIEKTPOMETPOB. XapaKTep 00pa3LoB.

[IpakTuueckoe 3ansATHe 6. Ananu3 criekTpoB SIMP mepBoro u He EPBOTO MOPSIKOB.

Tema 7. Memoo OIIP. Memoo AKP. Meccoayspoeckas cnekmpockonust

Jlekuus 7.

[TpyHIMIIBI CIEKTPOCKOMUH 3JEKTPOHHOTO MapaMarHUTHOTO (CIIMHOBOI'0) pe30HaHca. Y ClioBUe
OIIP.

g-Daktop u ero 3HaueHue. CBepXTOHKOE pacuieryienre curnaina JIIP npu B3auMoaencTBuu ¢
OJIHUM U HECKOJbKUMHU siApamMu. YHCIO KOMIIOHEHT MYJbTHUILIETa, paclpenesieHue
nnreHcuBHocTH. KoHncranTta CTC. Tonkoe pacuemienue. [llupuna TuHUM.

[Ipunoxenne w™eroma OIIP B xumuu. HM3ydeHHMe MEXaHU3MOB XHMMUYECKHUX PEAKIIMIL.
XuMuyeckasi MOJIApU3alusg d3JIeKTpoHOB. OmnpeneneHrne CBOOOJHBIX paJMKAIOB U JIPYTHX
napamMarHUTHBIX HEeHTPOB. Vcroab30BaHNEe CHMHOBBIX METOK.

brok-cxema crnektpomerpa DIIP, 0COOEHHOCTH 3KCIEPUMEHTA, JTOCTOMHCTBA M OTPAHUUYEHUS
METO/1.

Meton SKP.

DNEeKTpUYEeCKU KBaJpYIOJIBHBII MOMEHT sifep. B3anmopelictBue "kBaapymonbHOro" supa c
HEOJHOPOJHBIM >3JIEKTPUUYECKUM IosieM. ['pagueHT mons Ha sape. KBaapyrnonbHble ypOBHU
SHEPTrUU MpPU aKCUaIbHON cuMMeTpuu nojs. [lapamerp acuMMeTpuu Mojs U YPOBHU SHEPTUH.
[Tpunoxenus meroaa AKP u ero BO3M0OXHOCTH.

MeccbayapoBcKast CIIEKTPOCKOTIHS.

PesonancHas saepnas dQuyopecuennus, 3dpdexkr Meccbayspa. DHepruss HCIyCKaeMbIX U
[IOTJIOLIAEMBIX ¥-KBAHTOB.

HonmnepoBckoe ymupeHue W dHeprus otrnadd. llpomeaypa mnonydeHus ¥-pe30HaHCHBIX
CIIEKTPOB.

XUMHUYEeCKUH (M30MEpHBIN) CHBHUT, BIMSHUE XUMHUYECKOTO OKpyXeHHs. KBaapymnoiibHbIE H
MarHUTHBIE B3aUMOJICHCTBUSI.

Bo3moxHOCTH ¥-pe30HaHCHOHW CIIEKTPOCKOIHMH B XUMUU M OTPAHUYCHUS €€ TPUMEHCHHSI.

IIpaktrueckoe 3anstue 7. [lpunoxenue merona SIIP B xumum.
Tema 8. Macc-cnekmpomempus. Xpomamoepaghus

Jlexius 8.

MeTobI HOHHU3AIHH.

Metonsl  WMOHM3AIMH:  JJIGKTPOHHBIA  yaap,  (HOTOMOHHM3AIUS,  AJIEKTPO-CTATUYECKOE
HEOJHOPOJIHOE T0JIe, XUMUYeCKass noHu3amus. KoMOMHUPOBaHHBIC METO/IBI.

Honnblii TOK W ceyeHue HOHM3aUMHU. lloTeHUMabl TOSBIEHUS HOHOB. BepTukanbHblE U
aguabaTHdecKue dJICKTPOHHBIC Tepexonl. JuccormaTtuBHas noHu3anus. THIIBI HOHOB B Macc-
CIIEKTPOMETpax.

[IpuHMnIManbHas cxeMa Macc-cieKTpoMmeTpa Jlemmncrepa.
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11.

12.

13.

14.

®dokycupyrolee A1eMCTBUE OJHOPOIHOTO MONEPEUHOI0 MAarHUTHOTO TMOJISL. DJIEKTpOCTaTHUeCKast
doxycupoBka. J[BoitHas ¢hokycupoBka. Paspemaromas cuiia Macc-ClieKTpOMETpa.

WNonnslii uctounuk. Cucrema Hamycka. MoseKkyasspHOE TEUEHHUE Tasa.

BpewmsiniponeTHelii Mmacc-criektpomeTp. KBanpynonbsHbiii macc-criekTpomeTp. CEKTPOMETpP MOH-
LIMKJIOTPOHHOT'O PE30HAHCA.

[IpuMeHeHne Macc-ClIeKTPOMETPUH.

Wnentudukanus Beniectsa. Posb paszpenieHust, TOTEHIIMAIOB MOSABICHUS, METOJJOB HOHU3ALINHY,
MeTacTaOMIbHBIX MOHOB. Tabmuibl mMaccoBbix umcen. CooTHouieHue u30TonoB. Koppensuus
MEXIY MOJIEKYJISIPHOM CTPYKTYPOU U MAacC-CIIEKTPaMH.

W3mepeHre MOTEHUHAIOB MOSBICHUS HOHOB W ONPEIEICHUE NOTCHIHAIOB HWOHW3ALHUHM U
SHEpruu paspsiBa cBs3eil. [IpenmymiecTBa HOTOMOHUBAIUH.

[IpakTnueckoe 3ansatue §. [IpuMeHeHHnE MacC-CIEKTPOMETPUM B XUMHUH.

4. OueHoYHbIe CpeaCTBA JJIA TEKYLIero KOHTPOJIsl YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHMS IUCHUIIHHBI (MOTYJIA).

Kpumepuu nonyuenus 3auema no oucyuniume:

- OLCHKA «3aYTEHO» CTaBUTCS, €CJIM OOydaroUuiics IOKa3bIBA€T XOPOIIWE 3HAHUS
y4yeOHOTO MaTepuaja [0 U3yYyaeMbIM TeMaM, MNP OTOM OOYYaIOUIMHCS JIOTHYHO H
MOCJIEIOBATEIbHO U3JIaraeT MaTepuai, PaCKphIBAE€T CMBICI BOIIPOCA, AAET yIOBIECTBOPUTEIILHBIE
OTBETHI HA JOIOJHUTEIBHBIE BOIIPOCHL.

- OLICHKA «HE 3a4TEHO» CTABUTCSI, €CIIM 00yUarouiics BiIaleeT OTPhIBOYHBIMU 3HAHUAMU
U yMEHUSMH II0 TeMaM H3y4yaeMOH AUCLUIUIMHBL, HE MOXKET IOCIEHOBATEIbHO M3JI0KUTh
MaTepual, JaeT HEYIOBIETBOPUTEIIbHBIE OTBETHI HA TONOJHUTEIBHEIE BOIIPOCHI.

4.1. IlpumepHBbIil IEpeYeHb BOMPOCOB K 3a4ETYy.
CoBpeMEHHOE COCTOSIHHE W TPOOJIEeMBbl MOHUMAHUS XUMHUYECKOW CBSI3W M PEaKIIMOHHOU
CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH.
OO01mast XapaKTepUCTHKA CTIIEKTPOCKOMMYECKUX METOOB UCCIICIOBAHUS.
®dusnueckue MOJIeIN aTOMOB M MOJIEKYII.
MeTtonst onpenenenus Gpu3ndeckux cBOMCTB. Gu3ndecKas TEOpHsi METO/A.
[Tpsimast u oOpaTHas 3aaauu. [loHATHE KOPPEKTHO U HEKOPPEKTHO IMOCTABJICHHBIX 3a/1a4 B
MaTeMaTHuKe.
OO61mas xapakTepucTHKa U Kiaccupukanus Meto10B. CrekTpockonudeckue, TudpakiiuoHHbIe,
ANEKTPUYECKUE U MAaTHUTHBIE METO/BI.
DHepreTU4YecKre XapakTEPUCTUKN Pa3IUYHbIX METOI0B. HyBCTBUTEIBHOCTD U pa3peniaronias
CIIOCOOHOCTH METOJIA.
XapakTepucTruieckoe Bpems Meroga. MHTerpanus MeToa0B.
TeopeTrrnyueckre OCHOBBI CIEKTPOCKOMUYECKUX METOJIOB UCCIIEAOBAHMUS.

. OcHoBHBIE KpUTEpUN 00BEAUHEHUS PA3HOOOPA3HBIX (PU3NUECKUX METOIOB aHAJIN3a B €AMHbIN

KJIACC CIEKTPOCKOMUYECKUX METO/IOB.

['aBHBIN KpUTEpUH OTHECEHHS (PU3UIECKOTO METO/1a aHAIN3a K CIIEKTPOCKOTTUIECKOMY —
BBaHMOﬂeﬁCTBﬂe SJICKTPOMArHuTHOT'O U3JIy4CHHUA C BCIICCTBOM, ITIPUBOAANICC K PA3JIMYHBIM
SHEPreTUYECKUM MEePEX0/1aM, PETUCTPUPYEMBIM SKCIIEPUMEHTAIBHO.

IIpupona 3JIeKTPOMAarHUTHOTO U3J1Yy4YEHUS, PAa3JIMYHBIE TUIIBI €TI0 B3aUMOJACUCTBUS C BEILIECTBOM
(mepuouyecKkue U3MEHEHHS SJEKTPUUECKUX U MATHUTHBIX TUMOJIbHBIX MOMEHTOB).

OCHOBHBIE ~XapaKTEPUCTUKU HU3IMy4eHHs (4acToTa, JUIMHA BOJIHBI, BOJHOBOE YHUCIIO).
DneKTpOHHBIE, KojebaTeabHbIe, BpalllaTesIbHbIe, CIIMHOBBIE U siIEPHBIE MEPEXO0/Ibl KaK pe3ylbTaT
pa3sIUYHBIX  TUIIOB  BHYTPUAaTOMHBIX  WJIM  BHYTPUMOJEKYJISPHBIX  B3aUMMOJEHUCTBHIA,
OTIPEEIIAIONINX COOTBETCTBYIOUIYIO CIIEKTPATbHYIO 00JIaCTh.

CHCKTpBI HUCIYCKaHHA, MOIJIOMCHUA U pacCCIHUA aTOMOB, MOHOB U MOJICKYIIL. Baxkueiimue
XapaKTePUCTUKHU CHEKTPaIbHBIX JIMHUH (TI00KEHHE, MHTEHCUBHOCTD, IIUPHHA).
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[Ipob6nembl MOTy4YeHUsI U PETUCTPALIH CIIEKTPOB.

[IpuHtMnuanbHass CcXeMa CHEKTPOCKONMUYECKUX HW3MEPEHHH B JIFOOOW 00JacTH CIEKTpa.
OCHOBHBIE Y3JIbI CIIEKTPAIbHON YCTaHOBKHU.

Monoxpomatu3zanusi  U3Ty4eHHUs, OJIOK-CXeMbl  CHEKTPOMETPOB, HUX  KiaccupuKauus
(MOHOXPOMATOPBI, MTOJIUXPOMATOPHI, CBETODUIBTPEHI).

XapakTepUCTUKH CIEKTPAIbHBIX MPUOOPOB — paspelaromias Cuia, AUCIEPCUsi, CBETOCHUIIA,
anmapatHas QyHKIHUS.

Kpurepuii Panes B orienke paspemaronieid cuibl. Paznudnabie TUITBI CBETODHIBTPOB, 00J1aCTH UX
MPUMEHEHUS.

[Tpuemuuku nznyuenus (pororpaduueckue, GoToINEKTpHUIECKUE, CUeT (POTOHOR).

OCHOBHBIE  JIOCTOMHCTBA M  OCHOBHBIE HEJOCTaTkH  (hoTorpadmuecKkux JIETEKTOPOB.
XapakTtepuctudeckas KpuBasi pOTOIMYIbCHH.

doTtoMeTpupoBaHUe creKkTporpamm. JIOCTOMHCTBA M HEHNOCTaTKH  (POTORIEKTPHUECKUX
JI€TEKTOPOB.

[MonsTe o mIymax, pa3iIW4yHbIe THUNBI IIYMOB. Peructpanus OTHEIbHBIX (OTOHOB (cUeT
($hOTOHOB).

CrexkTpockonus B BHAMMOH W ynbTpaduoneToBoil oOmactsax. Mertoasl KojebaTenbHON
CIIEKTPOCKOITHH.

OmuccuonHast Y@ CeKTpOCKONUS KaK METOJl UCCIIEJOBAHMSI IBYXaTOMHBIX MOJIEKYJI.
BeposaTtHocTH mepexofoB MeXAy 3JIEKTPOHHO-KOJIeOaTeNbHO-BpalaTeIbHBIMU COCTOSIHUSMU.
[Ipunuun ®panka - Kongona. OnpeneneHrue 3HEPTUU JUCCOLMAIMU U JIPYTUX MOJIEKYJISIPHBIX
MTOCTOSIHHBIX.

AOGcopOumoHHasi CrIeKTpockonusi B BuaumMold W Y@ o0nacTax Kak METOJ HCCIeIOBaHUs
3JIEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJIEKYI.

XapaKkTepUCTUKU 3JIEKTPOHHBIX COCTOSHHM MHOTOAQTOMHBIX MOJIEKYJI: JHEpPrusi, BOJHOBBIC
(GYHKIIMH, MYJIBTUIIIIETHOCTh, BPEMS KU3HU.

CuMmmMeTpuss W HOMEHKIATypa OJJIEKTPOHHBIX cocTtossHud. Kitaccupukanus u OTHECEHHE
3JIEKTPOHHBIX IIEPEXOA0B.

MHTEeHCUBHOCTH TOJIOC pa3IMYHbIX Mepexo0B. [IpaBuia oTOOpa U HapyIICHHS 3ampeTa.
[IpumMeHeHrne DIIEKTPOHHBIX CIEKTPOB IIOTJIOIIEHHWS B KAYECTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHaJIN3axX.

TexHuka crieKTpockonuu B BuauMon u Y d obnactsx.

Jromunecnennus (¢uyopecuenmus u  docdopecuenmnus). Dorodusmyueckue mporeccH B
MOJIEKYJIE.

OcHOBHBIE XapaKTEPUCTUKU JTIOMUHECIEHIINH (CIIEKTPhI MOTJIOMICHHS U CIIEKTPBI BO30YKIEHUS,
BpeMEHAa JKU3HM BO30YKIEHHBIX COCTOSIHMM, KBAaHTOBBIH UM DHEPreTUYECKUH  BBIXOJ
JIFOMUHECIICHIIUH ).

3akoHOMEpHOCTH JoMHHECHeHITMU (3akoH Ctokca - Jlommens, mpaBuio JleBmwHa, 3aKOH
BasuiioBa). Tyiienue JTFOMMHECLEHLIUY.

[IpakTHueckoe UCIONb30BaHNE KOJUYECTBEHHOTO JTIOMUHECIIECHTHOTO aHAJIN3A.

WNudpakpacHple crekTpel ¥ KOMOMHAIIMOHHOE paccesHue cBera. KBaHTOBOMEXaHMYECKUU
MOJIXO/J] K OTIMCAaHHUIO KOJeOaTeNbHbBIX CIIEKTPOB.

YpoBHHU 3HEpPrum, ux Kiaccupukanus, GyHIaMeHTAIbHbIE, 0OEPTOHHBIE U COCTABHBIC YaCTOTHI.
HMHTEHCUBHOCTD MOJIOC KOJIeOaTeNbHBIX CIIEKTPOB.

[IpaBuna orbopa u uaTencuBHocTh B MK mornomiennu u B cnektpax KP.

Knaccuueckas 3agaua o kone0aHUSX MHOTOATOMHBIX MOJIEKYN. YacTOThl U pOPMBI HOPMATBHBIX
Kosiebanuit Mosekyn. Beibop monenu. EctecTBeHHBIE KOOPIUHATEI.

Koaddurmentsr kuHeMaTH4decKOT0 B3auMoieicTBrs. CUIIOBBIC TIOCTOSIHHBIE. YUYET CUMMETPUH
MoJeKyJbl. CUMMETpHUS HOPMaIbHBIX KOJIEOaHM, KOOPAUHATH CHMMETPHUH.

AHann3 HOpMaJbHBIX KOJIeOaHUN MOJIEKYJIbI 110 SKCIEPUMEHTAIbHBIM JaHHbBIM.

ConocraBnenue UK u KP criekTpoB 1 BBIBOABI O CHMMETPUU MOJIEKYJIbI. XapaKTEPUCTUUHOCTh
HOpPMAaJIbHBIX KoJiebanuii. OrpaHNYeHrs KOHUEHINH IPYIIOBBIX YaCTOT.
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OmnpeneneHne CUIOBBIX MOJIEH MOJIEKYNIBI U MpoOiieMa WX HEOJHO3HAYHOCTH. cmonb3oBaHue
M30TONUYECKUX PAa3HOBUAHOCTEW MoOyeKysl. Koppenmsnus CHIOBBIX IOCTOSHHBIX C JIPYrUMU
napaMeTpaMM U CBOMCTBaMH MOJIEKYJI.

[IpumeHeHre METOA0B KoJIeOaTeTbHOM CIEKTPOCKONUH JUIsl KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
AQHAJIN30B U JPYTHUe NPUMEHEHHUS B XUMHH.

CneunduyHocts KoneOaTeNbHBIX CHEKTpoB. lMccienoBaHuss TUHAMUYECKOW H30MEpPUH,
PaBHOBECUN, KUHETUKH PEAKLIUM.

Texnuka n Mmeroauku UK cnekrpockonuu u cnekrpockonuu KP.

Amnmnapatypa UK cniekTpockonuu, mpo3pauyHble MaTepUabl, IPUTOTOBIEHHE 00pa3IIoB.
Anmaparypa criekrpockonuu KP, mpenmyiecTBa 1a3epHbIX HCTOYHUKOB BO30YKICHUSI.
Pentrenosckue meroas! uccnenosanus. Ilpupona peHTreHoBckuX cnekTpos. Kpas nornomenus.
B3auMOCBSA3p PEHTIC€HOBCKUX CIEKTPOB IOMVIONIEHUS W XapaKTEPUCTUYECKUX CIIEKTPOB
UCIIyCKaHMsI. 3aBUCHUMOCTh 4acTOThI MEepexoja KpacB IMOTJIOLIEHUS WU JIMHUM MCIyCKaHUS OT
BEJTMYMHBI MIOPSIKOBOTO HOMEpA dIeMeHTa (3akoH Mo3in).

Knaccudukanus peHTTeHOBCKUX METOAOB aHaIM3a. AHAJIM3 MO NEPBUYHOMY PEHTTEHOBCKOMY
U3IIY9CHHIO (PEHTTEHOAIMHUCCUOHHBIN ).

AHau3 MO0 BTOPUYHOMY PEHTI€HOBCKOMY H3IYYEHMIO (PEHTI€HO(IIYOPECHEHTHBIH). 3aKoH
bparra - Bynsoa.

PentrenoabcopOrmonnbiii ananu3. [Ipupoa KpUTHIECKUX KPAEeB MOTIIOUICHHUS.

PentrenoBckast  (pOTO3JEKTpOHHAs  CHEKTPOCKOMUS  (JEKTPOHHAs  CHEKTPOCKOMUS s
xuMuyeckoro ananuza - 9CXA). Merog DCXA Kak HEMOCPEICTBEHHBIM 3KCIEPUMEHTATbHBIN
METOJI U3MEPEHUSI BEJIMYMHBI SHEPTUM XUMHUYECKOU CcBA3U. BozmoxkHoctn DCXA s aHanuza
IIOBEPXHOCTEH.

OXedIeKTPOHHAST CIIEKTPOCKOIHs (BHYTPEHHsISI KOHBEPCHS 3JEKTPOHOB), BO3MOXHOCTH ODC
JUIS aHallM3a JIETKUX 3JIEMEHTOB. [ J1aBHas OTIMUYUTENbHAsi OCOOCHHOCTh BCEX PEHTTEHOBCKUX
METOJIOB - BOBMOYKHOCTh aHaHM3a 0e3 pa3pyiieHus oopasiia.

Pesonancueie mMeronsl. Merox SIMP. ®usnueckue OCHOBBI SIBICHUS SACPHOIO MarHUTHOIO
pe3oHaHca. CHATHE BBIPOXKJEHHS CIMHOBBIX COCTOSSHUM B IOCTOSHHOM MArHUTHOM IIOJIE.
VYcnoBue SAEpHOTO MAarHUTHOTO PE30HAHCA. 3aCElIEHHOCTh YPOBHEH JHEPIHM, HACBILIEHUE,
penaKcalMOHHbIE MPOLECCHl U IMPUHA CUTHAIA.

XUMHYECKUN CABUT M CHOUH-COMHOBOE pacuieruienne B crnekrpax SMP. Koncranra
SKpaHUpoBaHUs AApa. OTHOCUTENBHBI XUMUYECKUI CIBUT, €r0 ONPEIECICHUE U UCIIOIb30BAHNE
B XUMUMU.

CnuH-CIMHOBOE B3aMMOJEHCTBHE SAEp, €ro NPHUpOAa, YHUCIO KOMIIOHEHT MYJIbTHIUIETOB,
pacnpezeeHue UHTEHCUBHOCTH, IPaBUIIO CYMM.

Ananu3 cnexktpoB SAMP nepBoro u He nepBoro NOpsSAKOoB. MeToa NBOMHOTO pe30HaHca.
IIpumenenue cnexrpos SIMP B xumun.

Texnuka m meroauka skcnepuMenta SAMP. CTpykTypHbI aHann3. XUMHUYECKas MOJIAPU3ALIMS
a1ep.

brok-cxema cnektpometpa AMP, Tumbel ciekTpoMeTpoB. XapakTep 00pas3ios.

CoBMecTHOE Hcnonb3oBanue crnekTpoB I[IMP u SAMPC s UACHTU(DHUKAIIMA OPTaHUYECKUX
COCTUHEHUN.

Metox DIIP. IlpuHOMIBI CHEKTPOCKONUU 3JICKTPOHHOTO IMAapaMarHUTHOTO (CIIMHOBOTIO)
pe3onanca. ¥Ycnosue OIIP.

g-®akrop u ero 3HaueHue. CBepXToHKOe pacuierienue curdana OIIP npu B3aumonelictBuu ¢
OJIHMM 1 HECKOJIBKUMU SIIpaMH.

Yucno KOMIOHEHT MynbTHILIETa, pacnpeneneHue nHrteHcuBHocTU. Koncranta CTC. Tonkoe
pacwerienne. [upuna TuHMi.

[Ipunoxenne ™eroma OIIP B xumuu. HM3ydeHHMe MEXaHU3MOB XHMMUYECKHUX PEAKIIMIL.
XuMHU4decKas MOJISIpU3alus J1€KTPOHOB.

OmnpeneneHnre CBOOOAHBIX PAJAMKAIOB M APYrHUX IapaMarHUTHBIX LEHTPOB. lcmonb3oBaHue
CIIMHOBBIX METOK.
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bnok-cxema crektpomerpa DIIP, ocoOeHHOCTH 3KCIIEpHMEHTa, JOCTOMHCTBA U OTpaHHUYCHHS
MeToAA.

Meron  AKP.  DOnexktpuyeckuil = KBagpyHOJBHBIM  MOMEHT  sjaep. BzaumonelictBue
"KBaJIpynoJIbHOTO" siipa ¢ HEOAHOPOIHBIM SJIEKTPUUYECKUM TTOJIEM.

I'panuent nons Ha anpe. KBagpynonabHble YPOBHU 3HEPTUU NPHU AKCUATBHOM CUMMETPUH TOJIS.
[TapameTp acumMmerpuu 10Jss W ypoBHM »dHepruu. I[lpunoxenus wmeroma AKP u ero
BO3MO>KHOCTH.

MeccbayspoBckast  criekTpockonus. Pe3onHancHast — sijepHas — Quryopecuenmms,  dddekt
Meccbayspa. DHEprusi HCIyCKaeMBbIX U MOTJIOMIAEMBIX f-KBAaHTOB. JlONIUIEPOBCKOE YIIMPEHHUE U
sHeprus otnauu. [Iponeaypa monydeHus ¥-pe3oHaHCHBIX CIIEKTPOB.

XuMH4eCKui (M30MEpHBIN) CHBUT, BIMSHUE XUMHUYECKOrOo OKpyxeHus. KBaapynoibHble u
MarHuTHbIC B3aUMOJECUCTBHUSA. Bo3MOXHOCTH ¥-pe30HAHCHOW CHEKTPOCKOMHH B XHMHH U
OTpaHUYECHUS €€ TPUMEHEHUSI.

CnextpomeTpuueckas uAeHTUPUKAIISA OpraHUYECKHUX COEIMHEHUI (coBMecTHOE
UCIONIb30BaHue Macc-criekrpomerpuu, Y ®, UK, IIMP u SIMP Bc CIEKTPOCKOIHUN).
Macc-cnekrpomeTpusi. MeTonbl MOHW3AIMHU: AJICKTPOHHBIA yaap, (HOTOMOHU3AIUS, SJIEKTPO-
CTaTMYECKOE HEOJHOPOIHOE I10JI€, XUMUUYECKasi MOHU3ALIMS.

Kom6unupoBanusie MeToqpl. MOHHBIN TOK W cedyeHuWe MOHM3anuH. [loTeHnuanbl MOSIBIECHUS
MOHOB. BeprukanpHble u aguabaTUyecKue OdIICGKTPOHHBIE Tepexonsl. JlucconuaruBHas
MoHU3alMs. THUIIBI HOHOB B MacC-CIIEKTPOMETpax.

[IpunmunuaneHass cxema Mmacc-criektpomerpa [emmncrepa.  ®Dokycupyroumee IeiMcTBHE
OJIHOPOJIHOTO TIOTIEPEYHOTO MAarHUTHOTO TOJIA. DJeKTpocTtarndeckas (QoxycupoBka. JIBoitHas
¢dokycupoBKa.

Pazpemaromas cuna  Macc-cnektpoMmerpa. MonHbI  ucToyHMK. CucTema — Halycka.
MounekynsipHoe TedeHMe rasa. BpemsnposeTHblii Macc-criekTpomerp. KBaapymnonbHblli Macc-
crnekrpomeTp. CeKTpOMETP HOH-IUKIOTPOHHOTO PE30HAHCA.

[IpuMeHeHnEe MaccC-CIIEKTPOMETPHUH. WUnentudukanus BemectBa. Ponb  paspemieHwus,
MOTEHIIMAJIOB MOSIBICHUS, METOJOB MOHHM3AIMHM, METACTaOMIbHBIX MOHOB. TaOIHIBI MacCOBBIX
yncen. CooTHoweHue u30TonoB. Koppensduus Mexay MOJEKYISIPHOM CTPYKTypoH M Macc-
CIIEKTPaMH.

W3mepenue NOTEHIMAIOB IOSABICHUS HMOHOB U OIPEAEICHHE IOTEHLMAJIOB HOHM3ALUU U
SHEPTrHuM pa3pbiBa cBs3ei. [IpeumymecTBa poTonoHU3AINH.

TexHuKa CHATUS XpOMAaroMacC CIEKTPOB. YCTAHOBJIEHUE [0 MAcCC-CIEKTPY CTPYKTYPHOM
dbopmynbl coennHeHns. OparMeHTanus OpraHMuecKuX COeTUHEHHH MO 3IEKTPOHHBIM yIapOM.
Xpomarorpapuieckre METOIbl aHATTN3A.

5. VY4eOHo-meTogMYeckoe #W HHPOPMALMOHHOEe o0ecrmedyeHHe MCHMILIUHBI
(MoayJisn).

5.1. PexomeHnoyemas 0CHOBHAsL Tumepamypa.

Ne Haszsanue

1 UleOyxoB, B. V. ®u3nko-xuMuyecKre METOAbI HcciaeqoBanus : yueOHuk / B. .
Jle6yxoB, A. 1. Okapa, JI. I1. I1aBatrouenkoBa. — Cankt-IlerepOypr : Jlanp, 2022. —
480 c. — ISBN 978-5-8114-1320-1. — TekcT : 35eKTpoHHBIH // JIaHb : 37IeKTpOHHO-
onbmmoreunas cuctema. — URL: https://e.lanbook.com/book/211055

2 DU3NKO-XUMHUYECKUE METOBI aHAIIM3a (MCCIICIOBAHMS) | YUeOHO-METOIUIECKOE
nocobue / coctautenu E. B. Kopotkas [u np.]. — Kemeposo : KemI'Y, 2019. — 168 c.
— ISBN 978-5-8353-2339-5. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpOHHO-

ounbmmoreunas cuctema. — URL: https://e.lanbook.com/book/134329




5.2. PexomeHnoyemas 0OnoaHumenbHas iumepamypa.

HasBanmne

CytsiruH, B. M. ®u3uKo-XUMHUYECKHE METOIbI HCCIICIOBAHUS MTOJTMMEPOB: YIeOHOE
nocobue / B. M. Cytsrun, A. A. JIsnkoB. — 3-e u3f., ucnp. — Caunkr-IlerepOypr: Jlans,
2021. — 140 c¢. — ISBN 978-5-8114-2712-3. — TekcT : aneKTpoHHBIH // JIaHb :
pIIEKTPOHHO-O0nbmoreunas cucrema. — URL: https://e.lanbook.com/book/169006

DU3NKO-XMMUYECKHE METO/IbI aHau3a : ydeOHoe mocodue 1ist By30B / B. H. Kazun [u
np.] ; mox penakuueit E. M. [lnucca. — Mocksa : M3narensctBo FOpaiit, 2022. —
201 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-534-14964-7. — URL :
https://urait.ru/bcode/495720

Kontoxos, B. 0. MeTobl uccnenoBanust MaTepraioB U MPOIECCOB : yaeOHOE mocooue
st By30B / B. HO. Kontoxos, 1. A. lNoromangze, 3. B. Mypra. — 2-e u3a., ucnp. u 100, —
Mocksa : M3natensctBo FOpaiit, 2022. — 179 c. — (Briciiee oOpa3oBanue). —

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

Kocunpiaa, A. C. IIpuMeHeHne METOA0B ONTHYECKON CIIEKTPOCKOINH NPU U3yUYEHUU
OpraHUYEeCKUX coeanHeHHH : yueOHoe mocodue / A. C. Kocurpiaa, T. A. ®ponenko. —
Kpacnosipck : Cubl'Y um. akanemuka M. ®@. Pemmetnéna, 2018. — 86 ¢. — Tekcr :
PIICKTPOHHBIN // JIaHb : anekTpoHHO-O0nOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/147477

DUBNKO-XUMHYECKHE METO bl HCCIICIOBAHUN B 9KOJIOTHH : yueOHoe mocobue / 1. B.
Cepreena, FO. M. Augpusinosa, 0. M. Moxonsko [u ap.]. — Capatos : CapaToBckuii
'AY, 2019. — 226 c. — ISBN 978-5-00140-286-2. — TekcT : aneKTpoHHBIH // JIaHb :
DIIeKTpOHHO-O0uOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/137494 (nara
obparmenust: 16.03.2022). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTENCH.

KoMIuiekec XUMHUYECKUX U PU3UIECKUX METOJIOB MOTYICHHUS U HCCIICJOBAHUS

KOMITOHEHTOB OPraHMYECKOTO BEIIECTBA MOPOI M HAQTUIOB : yu1eOHO-METOAUYECKOE

nocobue / JI. C. bopucosa, E. A. ®ypcenko, E. A. Kocteipera, U. J[. Tumommna. — 2-¢

u31. — HoBocuOupck : HoBocuOupckuii rocyaapcTBeHHbI yHuBepceureT, 2019. — 83 c.

— ISBN 978-5-4437-0961-1. — Texkct : anektponHsbIii // [{ludposoit oOpazoBaTeabHbII
ecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/93811.html

CepebpsikoB, O. U. 'eoxumudeckrue METOAbI TOMCKOB U AKCIUTyaTaIllid MECTOPOKACHUI
HedTH U raza : yuebHoe nocobue / O. U. Cepebpsikos, JI. @. Ymmsuesa, A. O.
CepebpsikoB. — Mocksa : Ait [Tu Ap Menua, 2022. — 265 ¢. — ISBN 978-5-4497-1430-
5. — Texkct : anekrponnsii // Lndposoit obpazosarensublil pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/116361.html

Ymakos, A. I'. ®U3UKO-XUMUYECKUE METOABI UCCIIEOBAHNSI TBEPABIX TOPIOUNX
MCKOITaeMBbIX : JJabopaTtopHbiid npakTukym / A. I'. Ymrakos, E. C. Ymakoa. — Kemeporo :
Ky3z0acckuii rocyapcTBEeHHbIN TexHn4deckuil yauepcuteT umenu T.d. I'opbauesa, 2021.
— 97 ¢. — ISBN 978-5-00137-209-7. — Texkct : anexTponnsiii // [{ludposoit
oOpazoBatenbHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116581.html

DnekTpoxumust. MeTonka ucciae10BaHus KUHETHKH JIEKTPOIHBIX MTPOIECCOB : yueOHOe
nocobue st By30B / B. M. Pynoii, T. H. Ocranuna, U. b. Mypamosa,

A. b. Napunnesa. — 2-e u3g. — Mocksa : U3narensctBo FOpaiit, 2022. — 111 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-10913-9. — TekcT : 371€KTpOHHBIH //
O6pazoBarenbHas iatdopma KOpaiit

10

Kyuepenko, C. B. Ananutudeckas XuMus U (PU3NKO-XUMHUIECKHUE METO/Ibl aHAIH3A |
yuebHoe mocodue / C. B. Kydepenko, B. B. [lembsn, U. 0. XKykoa. — Pocrtos-Ha-JloHy
: JloHCKO# TOCYapCTBEHHBIN TexHuYeckui ynusepcutet, 2020. — 98 ¢. — ISBN 978-5-

7890-1809-5. — Texkct : anexrponnslii // Lludposoit o6pazoBatenbHblil pecype IPR




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

11 |Cpry, E. M. XuMuueckue MeTobl aHanu3a : jaboparopusiid npaktukym / E. U. Cery, K. I1.
Axynnn. — Camapa : CaMapcKkuii roCcy1apCTBEHHbI TEXHUYECKUN YHUBEpcUTeT, DbC
ACB, 2021. — 64 c. — Tekcr : anexktponHbIi // LludpoBoit 00pa3oBarenbHBINA pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111784.html

12 |Crrues, C. H. BoicokoaddexTrBHas KUIKOCTHAS XpoMaTorpadusi: aHaIUTHKA,
dbu3nUecKas XuMus, pacrio3HaBaHUE MHOTOKOMIIOHEHTHBIX CUCTEM : yueOHOe mocooue /
C. H. Crprues, B. A. I'aBpununa. — Cankt-IletepOypr : Jlanp, 2022. — 256 c. — ISBN
978-5-8114-1377-5. — TekcT : anmeKkTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIHOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/211127

13 [Tomunun, O. b. ®u3nueckrue METOIbI UCCIETOBAHUS: CIIEKTPOCKOIHS B
yABTPadUOIETOBOM U BUAUMOM 00acTsAX crekTpa : yueoHoe nocobue / O. b. Tomunum,
E. I1. KonoBanoBa, O. B. bosipkuna. — Capanck : MI'Y um. H.II. Orapesa, 2020. — 120
c. — ISBN 978-5-7103-3931-2. — Texkcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-
ouomoteynas cuctema. — URL: https://e.lanbook.com/book/204668

5.3. Ilpoepammnoe obecneuenue, npogeccuoraivbHvle 6a3bl OAHHLIX U UHDOPMAYUOHHBLE

CNnpaeoyvHble CUCmeEMbl, URMEPHeEN-peCcypChl.

Ne IlepeyeHb NporpaMMHOro odecrnevdeHusi, NpogecCHOHATbHBIX 023 TAHHBIX U
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYpPCOB
[lepeyeHb mporpaMMHOTO 0OecreueHus!
1. | ITaket odpucubix nporpamm Microsoft Office
2.| Onepanuonnas cucrema Windows
[lepeuens ObC

1.| Hayunas OuGnmorexka Yysl'Y [Onektponnsiii pecypc]. — Pexum pgocryna:
http://library.chuvsu.ru

2.| DnextporHo-6mOmoreyHass cucrema IPRBooks [Dnexktponnbiii pecypc]. — Pexum
nocryna: http://www.iprbookshop.ru

3.| O6pazoBarenbHas maaThopma «HOpalT»: s By30B M CCy30B [ DJIEKTPOHHBIN pecypc]. —
Pexxum noctyna: https://www.urait.ru

HNHuTtepHeT-pecypcesl

1.| EnnHoe okHO K 00pa3oBaTenbHBIM pecypcaM [DIeKTpoHHBIN pecype]. — Pexxum mocryma:
http://window.edu.ru

2.| Poccwuiickas rocymapcTBeHHas OnbnroTeka [ neKTpoHHbBIN pecypc]. — Pexxum gocryna:
http://www.rsl.ru

3.| Poccuiickas HanmoHaapHas OMOIMoTeKa [ DIeKTpOHHBIN pecypc]. — Pexum gocryna:
http://www.nlr.ru

4.| HayuHnas snexktpoHHas 6ubimoreka «KubepineHnHka» [ IneKkTpoHHBINH pecypc]. — Pexxum
nocryna: http://cyberleninka.ru

5.| Hayunas snexktponHass Oubnmotreka «Elibrary» [DnextpoHHBI pecypc]. — Pexum
nocryma: www.elibrary.ru

6. | bubmmorpadudeckas u pedeparuBHas 0a3a JaHHBIX «Scopusy [DIEKTPOHHBIN pecypc]. —
Pexxum octyna: www.scopus.com

7.| lMouckoras mnatpopma «Web of Science» [DnexTpoHHBINH pecypc]. — Pexxum moctyma:

https://webofknowledge.com

6. MaTepuajibHO-TEXHUYECKOEe olOecriedyeHue NUCHUILIMHBI (MOAYJIA).

VYueOHbIC ayauTOpUM IJIsi JIEKIMOHHBIX M TPAKTUYECKUX 3aHATHH 110 JUCIUTIIMHE

OCHalICHBI My.HBTHMC,Z[HﬁHBIM MPOCKTOPOM U HACTCHHBIM 3KPAHOM.




VYyeOHble ayAUTOPUHM [UIA CAMOCTOSITENBHBIX 3aHATUH 1O JAUCHUIUIMHE OCHAIICHBI
KOMITBIOTEPHOM TEXHHMKON € BO3MOXXHOCTBIO IOAKJIIOUEHHS K ceTH VHTEpHET W NOCTyNOM K
ANIEKTPOHHON  HMH(popMaIoHHo-00pazoBaTensHOl  cpene  PI'BOY BO  «UyBamckuit
rocynapctBeHHbll yHuBepcuter umenu U.H. YibsHoBay.

7. CpencrBa ajantanuu NPenoJaBaHUsA JUCHMILIMHBI (MOAYJISI) K MOTPEOHOCTAM
JINI{ C OTPAHNYEHHBIMH BO3MOKHOCTSIMH.

B cnydae HeoOXomuMoOCTH, OOydYarOUUMCS W3 4YHCIa JIMI C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBsI (IO 3asBIICHUIO OOYYAroOIIErocs) MOTYT MpeayiaraThCsi OJHH U3
CIEIYIOIUX BAapUAHTOB BOCHPHUATHS HWHQPOPMAIMM C YYETOM UX HWHIAUBHIYAITbHBIX
NMCUXO(PU3NIECKIX OCOOEHHOCTEH, B TOM YHCJIE C MPUMEHEHHUEM DJIEKTPOHHOTO OOyuYeHUS W
JTUCTAHIIMOHHBIX TEXHOJOTHH:

—JJISL JIWI] C HApYIIEHUSMH 3PEHUS: B IeUaTHON (hopme yBeTMUYeHHBIM mpudToM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme aymuodaiina (mepeBon yueOHBIX MaTepHAOB B
aynuodopmar); B TevaTHOW ¢opMme Ha si3bike bpaiins; MHIUBUAYadbHbIE KOHCYJIBTAIUU C
pUBJICYCHUEM TU(DIOCYPIOTIEPEBOTUNKA; MHINBUAYATbHbBIC 33JaHMS U KOHCYJIbTAIUH.

— U1 JTUI] ¢ HApYIISHUSIMH CITyXa: B IeYaTHOH opme; B hopMe 3IIEKTPOHHOTO IOKYMEHTA;
BUZCOMATEpHATIBl C CYOTHTpaMH; WHAMBHIyaJlbHBIC KOHCYJIbTAlMM C TPUBJICUCHHEM
CYpAOTEPEBOIUNKA; MHAUBHUIYAIbHBIC 33/1aHUS U KOHCYIbTAIIHH.

—IUIsl JIAI C HapyIICHUSIMH OIOPHO-ABHTaTEIBLHOTO ammapaTta: B TedaTHoW Qopme; B
dbopMe SIEKTPOHHOTO MOKyMeHTa; B (opme ayauodaiina; WHIWBUIyaJTbHBIC 3aJaHUS W
KOHCYJIbTAIIHH.

8. Metoauyeckue peKoOMeHAal U o0yuarommmcst no BBINIOJTHEHH IO
CaMOCTOSITEJIbHOM Pa0dOThI.

CamocrosiTenbHass pabora ompenensercs crnenuGuKoll AUCIHUIUIMHBI U METOIHUKON ee
IpernoaaBaHusl, BpeMEHEM, IIPETyCMOTPEHHBIM yUeOHBIM TUTAHOM, & TAKXKE CTYIICHBIO 00YUCHUS,
Ha KOTOPOW U3ydaeTcs AUCLUUILINHA.

Jlis caMOCTOSITENFHOW TOJATOTOBKM MOYHO PEKOMEH/IOBATh CIEAYIONINE HCTOYHUKU:
KOHCIEKThI JIGKIMA W/WINW MPAaKTUYECKUX M JIaOOpaTOPHBIX 3aHATUH, y4eOHYIO JIUTEparypy
COOTBETCTBYIOLIETO MPODUIISL.

[IpenonaBarens B Hauajae YTEeHUS Kypca HHGOPMHUPYET 00ydaromuxcs o GopMax, BUAAX U
COJIEpP’)KaHUU CAMOCTOSITENIbHOM  pa0OTHI, pa3bsACHAET TPeOOBaHUS, TMPEABSBIIEMBIE K
pe3ysbTaTaM CaMOCTOATEIbHOW paboThl, a Takke (OpPMbI U METOIbl KOHTPOJIS U KPUTEPUU
OIICHKH.

Memoouueckue pexomenoayuu no no020MmMogKe K 3auemy

[ToaroroBka K 3a4eTy HAYMHAETCS C IMEPBOTO 3aHATHS MO JUCHUIUIMHE, Ha KOTOPOM
oOydaronuecsi MOJy4aloT MpPeJBAapUTEIbHBIA TEpeYeHb BOIMPOCOB K 3a4€Ty M CIIHMCOK
PEKOMEHIyeMOW TUTEPATYPhI, UX CTABSAT B U3BECTHOCTh OTHOCUTEILHO KPUTEPUEB BHICTABIICHUS
3auéra u cnenuduke TeKymenl U MPOMEeXKYyTOUYHOU artectamuu. C caMoro Hauana »KenaTelibHO
IUTAHOMEPHO OCBAaWBaTh MaTepHall, PyKOBOACTBYSACH MEPEYHEM BOMPOCOB K 3a4€Ty U CIIHCKOM
PEKOMEHIyeMOW JIUTEpaTypbl, a Takke MyTEM CaMOCTOSTENbHOTO KOHCIEKTUPOBAHUS
MaTepUasoB 3aHITHIA U PE3yIbTATOB CAMOCTOSTEIHHOTO U3YUYCHUS YIeOHBIX BOPOCOB.

Tewmbl, BRIHECEHHBIE HA CaMOCTOSITENIbHOE U3yYeHHE, HEOOX0IMMO 3aKOHCIIEKTHPOBaTh. B
KOHCIIEKTE KpaTKO W3JIaraeTcs OCHOBHAs CYIIHOCTh Y4eOHOTO Marepuana, MPUBOIATCS
HE0OXOMMBbIe 00OCHOBaHMsI, TaOJIMYHBIC JaHHBIC, CXEMbI, ICKU3bI, Tpaduku U T.1. KoHCHeKkT
[[EIeCO00Pa3HO COCTAaBIATH IEIUKOM Ha TeMmy. llpu 3TOM uMeeTcsi BO3MOXKHOCTH BCerja
JOTIOJHATH COCTABJIEHHBIM KOHCIIEKT MaTepuajaMH W3 JKypHajloB, JaHHbIX W3 VIHTepHeTa u
JIPYruX MCTOYHUKOB. TakuM o00pa3oM, KOHCIEKT CTAaHOBUTCS COOPHHUKOM HEOOXOIMMBIX



MaTepHalioB, KyJa acIUpaHT BHOCHUT BCE HOBOE, YTO OH M3Yy4MJI, y3HajJ. Takue KOHCHEKTbI
MPEJICTABIISIIOT, OOJIBIITYIO LIEHHOCTH NP MOJATOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIbl CAMOCTOSATEIBHOTO U3Y4EHUS YIEOHBIX BOIIPOCOB:

1. TlepBu4yHOE O3HAKOMJIEHHE C MaTEpPHAJIOM H3Yy4aeMOW TEMBbI IO TEKCTy y4deOHHUKa,
KapTaM, JOTOJHUTEIbHOU TUTEpaType.

2. BpigeneHue TIaBHOIO B H3y4aeMOM MaTepuaje, COCTaBICHHE OOBIYHBIX KpPAaTKHUX
3aIucei.

3. [Ton6op k JaHHOMY TEKCTY OMIOPHBIX CUTHAJIOB B BUJIE OTJENbHBIX CJIOB, OMPEIEIEHHBIX
3HaKOB, I'Pa(h)UKOB, PUCYHKOB.

4. TlpomymbIBaHWE CXEMaTHYECKOTO CIOCO0a KOAMPOBAHMS 3HAHHM, WCIOJIb30BaHUE
paznuyHoro mpudra u T.J1.

5. CocTaBiieHHE OMOPHOTO KOHCIIEKTA.



