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1 Hesu u 32124y U3yYeHHUs] AUCHUTLIHHBI

1.1 Ieap TUCHUNIHHBI
[IpenonaBanue kypca «PU3MUYECKUe METOAbI UCCIICIOBAHUS» UMEET IIENbIO
3aKpEINuTh y CTYACHTOB OHUMAaHHUE MTPUHIIUITHATBHBIX OCHOB, MMPAKTUYECKUX BO3-
MOHOCTEH M OrpaHUYEHUN, BOKHEUIINX JJIsI XUMHUKOB (PU3MYECKUX METOJ/IOB HC-
CJIIOBaHUS XUMHUUYECKUX COCAMHEHUM, OCBOCHHE COBPEMEHHOI'O ammapaTypHOIo
OCHAIICHHUS U 3aKPEIJICHHE HABBIKOB MPOBEICHUS AKCIICPUMEHTA.

1.2 3agaun AMCHUIITITHHDI
— Nzydenne pusnueckoit TeOpruu METOI0B, CXEM U METOAMK MPOBEACHUS
DKCIIEPUMEHTA;
- @opMHpOBaHUE NPEICTABICHUN O BO3MOKHOCTSAX UCIIOJIb30BAHUS COBPE-
MEHHBIX (PU3NYECKUX METOJIOB JUIsl pelieHus1 0OpaTHBIX 3a/1a4 B XUMUH, T.€.
OIPEENEHHS HICKOMBIX TaPAMETPOB XUMUYECKUX OOBEKTOB UCCIEAOBAHUS;
- AHanu3 BO3MOKHOCTEN (PM3HUECKUX METOAOB C TOUKHU 3PEHUS UX
TEOPETUYECKOr0 U MPAKTUYECKOrO MPUMEHEHHUS, B TOM YHCJIE B AaHATMTUYECKON
XUMHH.

1.3 MecTo ITUCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl
Jucnumimaa  «®u3nyeckue METOAbl  HCCIECAOBAHUSA»  OTHOCHTCS K

00s13aTeNIbHBIM JTUCIUIUIMHAM BapuaTUBHOM 4acTu bioka 1 ydyeOHOro IaHa.
JaHHbIE Kypc omnupaeTcss Ha 3HaHUS 10 (Qu3MkKe, MareMmaTtuke (mpupoja
AJEKTPOMArHUTHOTO U3ITy4YE€HUsI, TUIIBI B3AUMOJICHCTBUS €r0 C MaTPULIEH, TEXHHUKA
CIEKTPAJIIbHOTO JKCIEPUMEHTa, NPUEMbl MaTeMaTH4YecKoro ananuza). Jlns
YCIEUTHOTO MPUMEHEHHS psla GU3NYECKUX METOJO0B HEOOXOIMMO 3HAHHE OCHOB
KBAaHTOBOM MEXaHHKU (OCHOBHBIE ONpeAesicHUs W (DyHIaMEeHTalIbHbIE MOHSTHUS,
KBAaHTOBO-MEXaHMYECKasi TEOPHUsi CTPOEHHUsS MoJieKyn). M3noxxeHue marepuana o
CTPOCHHHM MOJICKYJI TpearoiaracT Hajludue 0a30BBIX 3HAHMK O COBPEMEHHBIX
BBIUMCIIUTEIBHBIX BO3MOXXHOCTSIX KBAHTOBOM XMMHHU. VIHTEHCMBHOE BHEIPCHUE B
AKCTICPUMEHT BBIYUCIUTEILHON TEXHUKH TPEOyeT HAIMYHS Y CTYJACHTOB HAaBBIKOB
paboThl Kak €O CTaHJAPTHBIMH IPOTPAaMMHBIMH  CHUCTEMaMH, IIIHPOKO
UCIIOJIb3YEeMBIMH B HACTOSIIEE BpeMsl sl 00pabOTKH IKCIEPUMEHTATBHBIX
JIAHHBIX, TaK U BJIAJCHUS COBPEMEHHBIM SI3BIKOM MaTEMaTHUUECKON (hopMan3aiuu
TexX (PU3NYECKUX 3a7a4, KOTOPbIE BOSHUKAIOT IIPU aHAJIU3€ CIICKTPAIbHbIX JIaHHBIX.

[TonydeHHbIe CTYJIEHTaMH 3HAHUS HEOOXOIWMBI MPU W3YUYCHHUH CHEIHalb-
HBIX KypCOB. 3HaHUS, TPUOOPETEHHBIE PU OCBOCHUHU KypcCa, MOTYT OBITh MCIIOJb-
30BaHBI IIPU PEIICHUM PA3JIMYHBIX 3a]1a4 CIECIUATIBHBIX XUMUYECCKUX JUCIUILIVH.

3HaHus, TPUOOPETEHHBIC TIPU OCBOCHUHU JAaHHOTO Kypca, OyayT HCMOJIb30-
BaHbBI MPU PEIICHUU CTPYKTYPHBIX 3a7a4 BBIMYCKHBIX KBaIU(UKAIIMOHHBIX padboT
110 aHAJUTHYECKON XUMHHU.



1.4 TlepeyeHb NMIAHMPYEMBbIX Pe3yJbTATOB O0y4YeHHMS MO JMCHHUIIAHE
«Pu3nyecKue MeToAbl MCCICAOBAHUN», COOTHECCHHBIX C IUIAHMPYEMbIMHU pe-
3yJbTATAMH OCBOCHHS 00pa30BaTeJIbHOI IPOrPaMMBbI

N3ydenne qaHHON yuyeOHON AUCHUIUIMHBI HAPABIECHO HA (POPMUPOBAHUE Y
obyuarommuxcs cienyromux komnerenuuii: OINMK-1, ITK-2 u T1K-5

Nn- B pe3ynbraTte nzydeHus yaeOHON AUCITUTIIINHBI
No | ACKC Conepraue oOy4JaroIrecs J0HKHBI
| o KOMITETEHIIUU
Tr;—_ (nnu e€ yacTH) 3HATh yMeTh BJIA/IETh
107078
1. | OIIK- | cmocoOHOCTBIO | TeOpeThye- UCIIOJIb30BaTh | METO/I0JIOTU-
1 UCIIOJIb30BaTh | CKME OCHOBBI | IMOJTYYEHHBIC el peleHus
MOJIyYeHHbBIC byHnamen- 3HaHUA Teope- | mpodeccuo-
3HAHUS TEOpe- | TaJIbHBIX pa3- | THYECKUX OC- | HAJIIbHBIX 3a-
TUYECKUX OC- | JIEJIOB XUMUHU | HOB (pyH[a- nad
HOB QyHaa- MEHTaJIbHBIX
MEHTAJIbHBIX pa3aennoB Xu-
pa3aenoB Xu- MUU TIPH pe-
MUH TIPH pe- IIICHUH TIPO-
LIEHUU TpO- (deccuoHanb-
beccruoHab- HBIX 33724
HBIX 3a]1a4
2 [IK-2 | Bnagenuem 6a- | 6a30BbIC MPU- | IPUMEHSITH 0a30BBIMH
30BBIMU HaBbI- | €MbI UCIIOJIb- | IaHHbIE (U3HU- | HABBIKAMU
KaMH UCTIONb- | 30BaHMS CO- | YeCKHX METO- | MCTOJb30Ba-
30BaHMS CO- BPEMEHHOM JIOB HCCTIENO- | HUSl COBpe-
BPEMEHHOU am- | anmaparypsl | BaHHS IIpU MEHHOM arl-
napatypsl Ipyu | IpH TIPOBEJIe- | MPOBEJCHUU napaTypsl
IPOBEICHUN HUUW HAyYHBIX | HAYYHBIX UC- TIpH TIpOBE/Ie-
HAy4YHBIX UC- UCCIIeIOBa- CJICIOBaHHMA HUW HAY9IHBIX
CIEeA0BaHUN HUU HCCIIEN0BA-
HUH
3 [IK-5 | cnocOOHOCTBIO | COBPEMEHHBIE | PUMEHSITH CO- | METOJI0JIOT -
MOJIy4aTh U KOMITBIOTEP- | BPEMCHHBIE el 00paboTKH
0o0pabaThiBaTh | HBIE TEXHOJIO- | KOMIBIOTEP- pEe3yJabTaTOB
pe3ynbTaThI TUU TIpU 00- | HBIE TEXHOJO- | HAYYHBIX
HAy4YHBIX OKC- | pabOTKEe JaH- | TUW TP 00pa- | SKCIIEPUMEH-
NEPUMEHTOB C | HBIX (pu3ude- | OOTKE JAaHHBIX | TOB (hU3MUe-
MOMOIIIBIO CO- | CKHX METOJIOB | (pu3HUecKux CKUMH METO-
BPEMEHHBIX UCCIIeI0OBa- METOJIOB HC- JlaMU UCCIIe-
KOMITBIOTEP- HUS CJIeIOBaHUS JTOBaHUS
HBIX TEXHOJIO-
97051




2. CTpyKTypa M coAepKaHMe IMCHUILTHHBI

2.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
O6mass Tpya0€MKOCTh AUCIUIUIMHBI cocTaBiisier 4 3au.en. (144 wgaca), ux
pacmpeiesieHre 1Mo BuaaM paboT MpeICTaBICHO B TAOHIIE.

Buy yueGHo#t paboTh Bcero CemecTpsl
4acoB 5
KonrakTHas padoTa, B TOM 4ncJe: 80,2 80,2
AyauTopHble 3aHATHA (BCero) 72 72
3aHsTH JIEKIIMOHHOTO THIIA 36 36
JlaGopatopHbIe 3aHATHS 36 36

3aHATUS CEMUHAPCKOTO TUTIA (CEMUHApHI, - -
MPAKTUYECKUE 3aHATHS)

MNHuasi koHTaKTHAas padoTra 8,2 8,2
KonTpons camocrositenbHol paboTtsl (KCP) 8 8
[Tpomexytounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4YHCJI€: 63,8 63,8
[IpopaboTka yueOHOTO (TEOpPETUUECKOr0) Ma- 478 478
Tepuasa ’ ’

BrinonHeHne MHAMBUAYAIBHBIX 33 IaHUN - -
(moAroTOBKA COOOIIEHUM, TTPE3eHTAIlUMI, J10-
KJIaJIOB)

[ToaroToBKa OTYETOB 1O JTAOOPATOPHBIM pa- 16 16
00TaM U UX 3aluTe

IToaroroBka K TEKyIIeMy KOHTPOJIIO - -

KoHTpoJb: - -
IToaroroBka K 9K3aMeHy - -
Oo1mas Tpynoem- qac 144 144
KOCThH KOHTaKTHasi padoTta 80,2 80,2
3a4. e 4 4




2.2 CTpyKTypa IMCUMILINHBI:

Pacnipenenenrie BU0B yueOHON pabOThl U UX TPYAOEMKOCTH IO pa3jesiam
JUCHUTUTUHBI.
Pazjenbl TUCIMIUIMHEI, U3yYaeMbIe B 5 ceMecTpe

KonunuectBo yacos
Ne AVIHTODHAS CamocTosg-
pa3- | HammenoBanue pa3aenoB | Bce- YAHTOP TeIbHAs pa-
nena TO pabora oota
JI JIP I1P CPC

O6miass  xapakTepHUCTHKA

1. dbu3uyecknx MetrojoB uc-| 2,8 2 - - 0,8
clIeJOBaHMUS.

5 BBenenue B crniekTpocko- 10 5 ) ) 8
ITHIO

3 OJIEKTPOHHAsT  CIIEKTPO- 26 5 12 i 3
CKOIHSA

4 KonebarenbHast crexkTpo- 26 6 12 i 8
CKOITHS.

5 3JIGKTpUOHHI>IPI mapamar- | ., 4 i i 8
HUTHBIA PE30HAHC

6. SAnepHbIi MarHUTHBIA pe- 19 4 i i 8
30HAHC

/. Macc-cnekTpomMeTpHsl 16 4 4 - 8

3 Hpyrue ¢usznueckue me- 11 4 i i 7
TOIBI UCCJIETOBAHUS
CoBmecTHOE TMPUMEHEHUE

9. CIeKTpaIbHBIX ~ MeToqoB | 20 4 8 - 8
HCCIIENOBAHHUS
Bceeo: 36 36 63,8




2.3 Conep:xaHue pa3/iesioB JUCHUILIMHBI:

2.3.1 3aHAaTHA JEeKINOHHOT0 THIIA

dop
Ma

Ne Te-

P2 | Haumenosa- K-

3 Conepxanue pasnaena mie-
HUE pa3zeia

Ac ro

na KOH

TPO
|

1 2 3 4

1 | OOmas xapak- | ®uszndeckas Teopus MetoaoB. [Ipsamas u o6parnas | YO
Tepuctuka ¢u- | 3amauu. [loHATHS KOPPEKTHOW W HEKOPPEKTHOM
3UYECKUX Me€- | IOCTAaHOBKM  3aJa4  (PU3UYECKHX  METOJIOB.
TOAOB Hccie- | HyBCTBUTENBHOCTD, pa3pelliaolias ClioCOOHOCTh U
JIOBAHUA. XapaKTEepUCTHIECKOE BpEMs METOJA.

BosmoxHoCTH, o0nacTu IIPUMEHEHUS 151
MHTErpanus GU3N4YeCKUX METOJ0B UCCIEAOBAHUS.

2 | BBemeHme B | DNEKTPOHHBIE COCTOSHUS MOJEKy, ompeneneHue | K
CIIEKTPOCKO- U OCHOBHBIE XapakTepUCTUKU. BomHoBas (yHK-
MU0 WS, DHEPrus, BBIPOKIECHHOCTh, MYJIbTUILICT-

HOCTb, BpPEMSI KU3HU U 3aCEIEHHOCTH JJIEKTPOH-
HbIX coctosHui. KomnebaTeapHo-BpamaTeabHas
CTPYKTYypa 3JEKTPOHHBIX COCTOSHUN U 3JEKTPOH-
HO-KoJIe0aTeIbHO-BpallaTe/IbHbIE  MEPEeXOabl B
MoJeKynax. TOHKas M CBEPXTOHKAs CTPYKTypa
BJIEKTPOHHBIX  CIEKTPOB  MOJIeKysd. [lpuHuun
O®panka-Kongona. Knaccudukaus 1 HOMEHKJIa-
Typa 3JEKTPOHHBIX COCTOSIHUA U MEPEXOJ0B MEXK-
Jy HUIMU B JIBYXaTOMHBIX, MHOTOQTOMHBIX JIMHEH-
HBIX U HEJIWHEWHBIX MoJiekynax. Knaccudukanus
no Kama u Mamiukeny, koHuenuus xpomodop-
HbIX U ayKCOXPOMHBIX T'pYIIN, MEPEXOAbl C Iepe-
HOCOM 3apsiJa.

3 | Dnextponnas | Kputepum oTHeceHus mosioc morjomenus K pas- | K
CIIEKTPOCKO- JUYHBI DJIEKTPOHHBIM Tiepexonam. Brusuue 3¢-
st (beKTOB COmpsHKEHMsI, MPOCTPAHCTBEHHBIX d(Pdek-

TOB U TOJIIPHOCTU PACTBOPUTEINSA HA DJIEKTPOHHBIE
CIIEKTPbI TOTJIOWIEHUS MOJEKYJI. OMIIMPUUYECKUE
npasuia Bynsopna-®uszepa. KBaHTOBOMEXaHHUeE-
CKasg BEPOSITHOCTb  BJIEKTPOHHO-KOJIEOATEIbHO-
BpalllaTeIbHbIX EPEXOJ0B U CUJIa OCLUIUIATOPA.




NHTEHCUBHOCTh TOJIOC MOTJIONIEHUS Pa3IMYHBIX
AJIEKTPOHHBIX TepexonoB. IlpaBuia otbopa wu
HapyluieHue 3anpeTa. IIpuMeHeHHne 3JIeKTPOHHBIX
CIIEKTPOB MOIJIONMICHUS] B KaU€CTBEHHOM, KOJHYe-
CTBEHHOM U CTPYKTYPHOM BHJax aHanuza. Ompe-
JIEJICHUE MOJIEKYJISIPHBIX MOCTOSIHHBIX JBYXaTOM-
HbIX MoOJeKys. Crnenuduka dSICKTPOHHBIX CICK-
TPOB MOTJIONICHHS PA3JIMYHBIX KJIACCOB XUMHYE-
CKHX COCIMHCHHMH. TeXHUKa U METOabl abcopOITu-
OHHOU CHEKTPOCKONHH B BUIUMON U YyIbTpaduo-
JIETOBOM 00JIACTSX.

Koeobarens-
Has CIIEKTPO-
CKOIIHA.

KBaHTOBOMEXaHMYECKHI MOAXOM K ONMHCAHUIO KO-
ne0aTeNbHbIX CHEKTPOB. YPOBHU SHEPruu, HUX
knaccupuxanusa. OyngamenTanbHble, 00EPTOHHbBIE
u coctaBHble yacToThl. HMudpakpacusie (HUK)
CHEKTpPbI MOIJIOMIEHUSI U CIEKTPbl KOMOMHAIIMOH-
Horo paccesinus (KP). IIpaBuna or6opa u MHTEH-
CHUBHOCTb II0JIOC KOJIeOaTeNbHbIX IEPEX0J0B B
HNK-cnektpax mnornomenus u B crekrpax KP.
Kiaccnuecknii moaxos K pemeHuto npsaMon u o0-
paTHOU KojebaTeNbHbIX 3a1a4. YacToTel U (OpMBI
HOpPMAaJbHBIX KoJieOaHuil mMosiekyn. Beibop mone-
au. EcTecTBEHHbIE M HOPMAaJbHBIE KOOPAWHATHI
mouiekysl. Koappuuuentsl kuHEMaTHUECKOTO B3a-
VMOJICVCTBUS U CUJIOBBIC ITIOCTOSIHHBIE. Y YET CUM-
METpPUU MOJEKYI. TUIbl CHMMETPUU HOPMAaIbHBIX
koneOanuii. [lpuBogMMBIE ¥ HEMPUBOJIUMBIE
npencraBiieHus. TaOiauIlbl XapaKTepoB HEMPHUBO-
JUMBIX MPEICTABICHUN TOUYEUHBIX TPYHI CUMMET-
pUU U TIpaBUjia MOJb30BaHUSA UMU IMPU OMpeesie-
HUW TUIIOB CHUMMETPUU U AKTUBHOCTH HOpPMAaJlb-
HBIX KoJeOaHuii monekyn B cnektpax MK u KP.
XapakTepuCTUYHOCTh HOPMAJIBHBIX KOJIeOaHUM.
Konnenuus rpynnoBbIX 4acToT U €€ OrpaHUYCHHUS.
ConocraBnenne K- u KP-cniekTpoB ¥ BBIBOABI O
CUMMETPHH MOJIEKYL.

Nnentudukanus cnekTpalbHbIX JaHHBIX. Kaue-
CTBEHHBIM M KOJWYECTBECHHBIM aHanu3. Hccneno-
BaHUS CTPOCHUS MOJIEKYJI, ITUHAMUYECKOU U30MeE-
pUH, PAaBHOBECHI U KMHETUKU XUMHYECKUX pEaK-
muii. Meronsr m  Texuumka HMK- u  KP-
cnektockonuu. [lonaruss o meromax HIIBO wu
MHIIBO. IloaroroBka o0pa3lmoB ISl perucTpa-
LIUN CIIEKTPOB.

DJIEKTPOHHBIN

MGTOI[ QJICKTPOHHOI'O IMapaMariHuTHOroO pC3oHaHca




MapaMarHuT-
HBI PE30HAHC

COuHOBBII M MAarHUTHBIA MOMEHTBI 3JIEKTPOHA.
Oddexr 3eemaHa Jjisi HECTIAPEHHOTO 3JIEKTPOHA.
DJIeMEHTapHbI MarHUTHBIN pe3oHaHc. OCHOBHOE
ypaBHenue OIIP, mpaBuna otéopa U yCIOBUS IO-
nyuenus: crektpoB OIIP. Ilapamerpsl cnekTpos
OIIP. CBepXTOHKOE B3aMMOJEWCTBUE W €ro Ipo-
apinenre B crnektpe OIIP. Ilpunoxenune merona
OIIP B xumun. Unentudukanus U onpeneiacHue
KOHIICHTPAlMU IMApAMarHUTHBIX MOJIEKYJI, U3y4e-
HHAE MEXAaHU3Ma M KHUHETUKH XHMHUYECKHX DPEak-
1007078

S nepnHpii
MAarduTHBIA
pE30HaHC

SInepHbId CHMHOBBIM W MAarHUTHBIA MOMEHTHI.
MarauTHO akTUBHBIE SIpa ATOMOB XUMHUUYECKHUX
3JIEMEHTOB U UX M30TONOB. DHU3NYECKHE OCHOBBI
aBiaeHuss SAMP. CHsTue BBIPOKIECHUS CIUHOBBIX
COCTOSIHUM sJIEp B MOCTOSIHHOM MAarHUTHOM IIOJIE,
addekt 3eemana. YcinoBusi Bo3HUKHOBeHUs SAMP.
3acen€HHOCTh SHEpPreTUYecKnX ypoBHEW. Hacwi-
ICHUE, PEJAKCAMOHHBIE TMPOLECChl, MIUPUHA
curHana B crekrpockonuu SAMP. Bnusnue snek-
TPOHHOTO OKPY>KEHHUSI Ha PE3YJIbTHPYIOLIECE Mar-
HHUTHOE TM0JI€, KOHCTAHTHI 3JIEKTPOHHOTO 3KpPaHU-
poBanus sanep. [IpOTOHHBIN MarHUTHBIN pE30HAHC,
AMP 13C u gpyrux saep. OTHOCUTENbHBIA XUMH-
YECKUU CHBUI, €TO OINPENCICHUE U UCIIOJIb30BAHUE
B xumuu. [lIkanel xumudeckux caBuros. CIuH-
CIIMHOBOE B3aUMOJEHCTBUE SIZEP U €ro MPUpPOAA.
DHEPreTUYeCcKue COCTOSIHHUS CHCTEM B3aWMO/ICH-
CTBYIOIIUX CIUHOB M MYJbTUILTUKATUBHBIC (PYHK-
AU U1 ONMCAHMS ATUX CUCTEM. YuCIIO KOMIIO-
HEHT MYJIbTUILIETA, PACIPEACIICHUE UHTEHCUBHO-
CTH MeEXay curHamamu cnekrpa SAMP u mexny
KOMIIOHEHTaMU B MYJIbTUILJIETOM curHaie, (yH-
IaMeHTagbHoe mpaBwino AMP-cnekrpockomnuu.
KoHcTaHThl CIMH-CIMHOBOTO B3aMMOJEUCTBUS, X
du3nueckuil cmbici, kiaccupukaius 1 “Hpopma-
TUBHOCTh. TE€XHHMKA M METOIbl SKCIIEPUMEHTA.
[Tpumenenue metona AMP B xumuu. CTpykTyp-
HBIM aHamu3. V3ydeHune OBICTPOMPOTEKAIOITNX
IPOLECCOB. XUMUYECKas NOJISIPU3ALUS SJIED.

Macc-
CIIEKTPOMET-
pus

Meroabsl MOHM3aLMA  MOJEKYJI. JIEKTPOHHBII
ynap, (oronoHuzanus, XUMUYEecKas HOHU3ALNA,
KOMOMHUpPOBaHHbIE MeTO/bl. OHHBIN TOK M TmO-
TEHLMaJI MosBiaeHUsA HOHOB. [Ipunnun ®paHka-
Konpona. JluccoumaruBHas HMOHU3anMs. TuUIbI




MOHOB B  MAacC-CIEKTPOMETPHUHU.
YCTPOMCTBA MacC-CIIEKTPOMETPOB.
IIpumenenne MacC-CIIEKTPOMETPHH.
Nnentuduxanus BemecTB. TaOnuibl MacCOBBIX
gucen. CootHomenue wuszoronoB. Koppesus
MEXAY MOJEKYJISIPHOW CTPYKTypOH M  Macc-
criekTpamu. M3mepeHne NmOTEHUHAIOB IMOSBICHUS
VOHOB U OIpEJEICHNE NOTEHINAIOB NOHU3ALNU U
DHEPrUM paspbiBa CBA3CH. TepMOIMHAMUYECKHE
uccnenoBanus.  OnpeneneHue  maprUaIbHBIX
JaBJIICHUN KOMITOHEHTOB ra3zoBou CMECH.
OnpeneneHre TEIIOTHl CYOJMMALIMM, TEIUIOTHI
pEaKkMK U KOHCTAHT PABHOBECHSI.

[TpuHLMIIBL

8 | Hpyrue ¢usu- | [lonstue o croekrtpax  ¢uayopecleHIMd U
yeckue MeTo- | hochopecieHIum. Mertobl
Il UCCIIEJIO- | PEHTI€HORIEKTPOHHOM, (POTORIEKTPOHHOM U OXe-
BaHUs CHEKTPOCKOIIHNH. MeTtopl U3y4EHUs

HOJISIPU3YEMOCTH MOJIEKYIIL: JUCTIEPCUS
ONTHYECKOrO0 BPAIICHUSA W ONTHYECKHN KPYTrOBOU
AUXpou3M. MeTonbl ONpeneneHus EKTPHUECKUX
OUMOJBHBIX ~ MOMEHTOB  MOJIEKYJd.  MeTomabl
ONPENEIICHUSI TEOMETPUU MOJIEKYJN. SnepHbIN
KBaJpPYIOJbHBIA pe30HaHC. fnepHbli Tramma-
pE30HaHC.

9 | CoBmecTHOE Crparerusi BbIOOpa KOHKPETHBIX BHJIOB (pr3uye-
OPUMEHEHHE | CKUX MeTOoAoB wuccienoBanus. ComocraBieHHe
CHEKTPAJIBHBIX | SKCTIEPUMEHTAIIBHBIX PE3YJIbTaTOB.

METOJIOB  HC-
CJIETIOBAHMUSI

2.3.2 3aHATHS CEMUHAPCKOTO TUIIA

3aHATUN CEMUHAPCKOIO TUIIA MO JUCIUIIMHE HE TPETYCMOTPEHO.

2.3.3 JIabopaTopHbIe 3aHATHS

Ne Tema Yac.

1. |OO01me Bonpockl CHEKTPOCKONHUH M TEXHUKA 0€30MacHOCTH Nipu pado- | 2
T€ HAa COBPEMEHHOM CIEKTPaJIbHOM 000PYAOBAHUU

2. |3ammch CEKTPOB, KiIacCU(PUKAIIUSI U OTHECEHUE DIIEKTPOHHBIX TIepe- 12

XOJI0B ¥ COOTBETCTBYIOIIMX MOJIOC NOrjowmeHus B Y® u BUIUMBIX
CHEKTpax




3anuch CEeKTPOB, KiacCU(pUKAIIMI U OTHECEHHUE KOoJIeOaTeIbHbIX I1e- 12
pexonoB B MK u KP cnekrpax

Crpyktypa criektpoB JIIP; n3ydeHrne KWHETUKU U MEXaHU3MOB peaK- 4
it Mmetoaom OIIP.
Hcnonb30BaHue rpynnoBbIX YACTOT B CTPYKTYPHOM aHAIU3E. 4

oo

OmnpeneneHue CTPYKTYpbl MOJIEKYJIBI IO XUMUYECKUM CJIBUTaM U
CIIMH-CIIMHOBBIM PACIICIUICHUSAM B criekTpax AMP.

W nentudukaius BEmeCTB M0 JaHHBIM MacC-CIIEKTPOCKOITHH. 12

KomMriekcHoe mpuMeHeHHEe METOJI0B CIIEKTPOCKOIUY B KaUeCTBEHHOM | 4
Y KOJIMYECTBEHHOM aHaJIM3€, UCCIIEIOBAHUU PAaBHOBECUI U KUHETUKHU
pEaKINi.

HUTOI'O: 54 u.

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT
[IpoBenenune KypcoBbIX padOT MO TUCHUILIMHE — HE MPETyCMOTPEHO

2.3.5 llpumepuas tematuka KPC

OO1mas xapakTepuCcTUKa METOI0B MOJICKYJISIPHOM CTIEKTPOCKOIIHH.

Krnaccudukanus ceKTpaabHBIX METOJIOB UCCIIETIOBAHUS.

B3aumoseiicTBre 3MEKTPOMAarHUTHOTO U3TYYCHHSI C BEIIECTBOM.

OcHOBHBIE PUMEHEHUS CTIEKTPaJIbHBIX METOIOB.

Teopus kpUCTaINYECKOTO MOJISI U TEOPUS MOJIS JIMTAHI0B B CIIEKTPOCKO-
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[IpaBuiia oTO0Opa CHEKTPAIBHBIX MOJIO0C MOTJIOLICHHUS.

DHepreTuyecknue COCTOSHUS aTOMOB U MOJIEKYJI. TepMbl.

[TommyaMnupudeckue METO/bl B CIIEKTPOCKOIIHH.

. OCHOBHBI€ CIIEKTPAJIbHBIE METO/bI pacyeTa KOHCTAHT peaKuil.

10 [Ipsimas u oOpaTHas cieKTpajabHas 3a/1aya.

11.Bujpl CeKTpaTbHBIX U3MEPEHHH M0 YCIOBUAM, OTPEACIISIONIAM TOYHOCTh
pe3ynbTara.

12. Xumudeckue mpoIecchl, BIUSIONINE HAa IIMPUHY CIIEKTPAIBHOM JTUHUU.

13.OHepreTudeckue ypoBHU ABYXaTOMHON MOJIEKYJIBI.

14.Busibl CHEKTPOCKONHH 110 CBOMCTBAM U3IIyYECHHUSI.

15.EcTecTBeHHbIE MpeeNbl CIEKTPATIbHBIX U3MEPEHUN.

16.CrexTpasibHble 0COOEHHOCTH HOHOB TIEPEXOHBIX METAILIOB.

17.TexHrKa SKCIIEPUMEHTA B 3JIEKTPOHHOM CIIEKTPOCKOIHUHU.

18.Konebarensnas (MK-, KP-) ciektpockomnusi.

19.KoHuenuus rpynmnoBbIX YaCTOT B KOJI€OATENbHOM CIIEKTPOCKONIUU

20.CumMeTpusi MOJIEKYJISIPHBIX KOJICOaHMI

21.MeTonuka SKCIIEpUMEHTa B KOJIeOATEIbHON CIIEKTPOCKOITHH.

22.Paznmuuus B K- u KP-ciekrpockomnuu.

23.HopmainbHbie KOJIeOaHUSI MHOT'OATOMHBIX MOJIEKYI.

RO E
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24 MarunutHble cBoicTBa siaep. [lepexoast B AMP.
25.Monenuposanue criektpos AMP *H no ypasaenusm llynepn
26.2I1P-cnekrpockonusi. g-paxrop.

27.TexHuKa SKCIEPUMEHTA B PAJIUOCTIEKTPOCKOIIHH.
28.Macc-CreKTpOoCKOmusl.

29.TIpoueccel pparMeHTAIIMN B MacC-CIIEKTPOCKOIIHUH.
30.1nTepnpeTanys Macc-ClIeKTPOB.
31.XpomMaTto-mMacc-CeKTPOMETPHS.

2.4 IlepevyeHb y4eOHO-METOANYECKOT0 00ecreYeHUs! JJI1 CAMOCTOSITE Ib-
HOW pa0doThl 00y4AKOIIUXCH M0 AUCHUITIHHE

HepequL y‘-I€6HO'MeTOI[I/I‘-I€CKOFO o0OecreyeHus JUCITHITIINHBI

NoHanMmeHOoBaHUE o
I10 BBITIOJTHEHUIO CAMOCTOSTEIIBHON paOOThI
paszznena
1 2 3

1.BBenenue bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®uznueckue
METO/IbI UCCIEA0BaHMS. MONEKyIIsIpHas CIEKTPOCKOMHUS. Y 4.
nocodbue, Kyol'Vy,
http://www.kubsu.ru/sites/default/files/department/ MOLEKULY
RNAYSPEKTROSKOPIY_ 6.pdf

2Onextponnas |bykoB H.H., [1aBnos I1.A., ®ypcuna A.b. ®uznvecknue MeTOIbI
CIEKTPOCKO- |uccienoBanus. Yacth 1. D1IeKTpoHHbBIE CIIEKTPHI. Y4. mocooue,
TS, KyoI'y.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NIESPEKTRI_1CHAST1.pdf

bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®uznueckue
METO/IbI UCCIIEIOBaHUs: DJIEKTPOHHas cieKTpockonus. — Kpac-
Hoxap: KyoI'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NAYSPEKTRI 2.pdf

3/Konebarens- |bykoB H.H., Komokonos ®.A., Kocteipuna T.B., Ky3nemnosa
Has criektpo- |C.JI. dusnveckue meto bl uccnenoBanus: KonebarenpHas
CKOTIHSI. cniekTpockonusi. Yd. mocodue, Kyol'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
LNAYSPEKTROSKOPIY_4.pdf

bykos H.H., Kocteipuna T.B., A6pamos /I.E., ®ypcuna A.b.
dusnueckue Metoabl ucciaeqoBanud. Yacte 2. KonebarenpHas
criekTpockonus. Y. nocodue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
LNIESPEKTRI_3.pdf

4/Panuocnek-  |bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B., byuknuckuit
tpockonus.  (B./. ®usnueckue meroasl ucciaenoanus. Yacts 3: Cnekrpo-
ckormus SIMP (H?). — Kpacuonap: Ky6I'Y, 2006.



http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf

http://www.kubsu.ru/sites/default/files/department/SPEKTROS
KOPIYYMR 5.pdf

5/Macc- Cunbepcreiin P., Be6ctep @., Kumi JI. CnekrpomeTpuyeckast
CHEKTPOMET- |MACHTU(PUKALNS OPTaHUUYECKUX COSAMHEHUH: yueOHOoe mocooue
pusl. M.: BUHOM. Jlabopatopust 3Hanuit, 2012. 548 c.

6/CoBmectroe |bykoB H.H., bByuknuckwuii B./l., [1antomkun B.T. ®usndeckue
IIPUMEHEHUE METOZbI UCCIEN0BAHUS KOOPANHAMOHHBIX COCTMHEHUN PEAKO-
CHEKTPaTbHBIX BeMeNbHBIX eMeHToB. Kpacnonap, Ky6I'Y «Kuuray, 2001
METOJOB.

3. O6pa3zoBare/ibHbIE TEXHOJIOTHH

Konnye-
Bun 3anstus Hcnonb3yembie UHTEPAKTUBHBIC
Cemectp CTBO
(JI, 1P, JIP) o0pa3oBareybHbIEC TEXHOJIOTUU
JacoB
4 JI AJIEKTPOHHBIE TPE3EHTALUN 20
I1P -
JIP perieHne npooOJIeMHBIX CUTYallui B 12
COCTaBE€ MaJIbIX TPYIIIL.
Uroro: 32

4. OueHOYHBIEC CpeacTBAa [IJIsl TEKYWIero KOHTPOJISI yCIeBaeMOCTH H
MPOMEKYTOYHON aTTeCTAlHHU
Texymuii KOHTPOJIb OCYLIECTBISIETCS B YCTHOM (popMe B MPOLECCE BBHIMOTHEHUS
nabopaTopHbIX paboT. ITpoMeKyTOUHBII KOHTPOJIb MPOBOAMUTCS B BUAE TECTOB U
orpoca. UToroBslit KOHTPOJIb OCYIIECTBIISIETCS IPUEMOM 3a4eTa B 5 ceMecTpe.

MeToanyeckue peKOMEeHAAlUM K c/ia4de 3a4era

CryneHTsl 00s13aHbI CAATh 3a4€T B COOTBETCTBUH C PAaCIMCAHUEM U Y4EOHbIM
IUTAHOM. 3aueT sBJseTcss (HOPMON KOHTPOJS YCBOEHHUS CTYAEHTOM y4eOHOU Ipo-
rpaMMbl TIO JTUCHUIIMHE WJIM €€ YacTH, BBIMOTHEHHUS MPAKTUYECKUX, KOHTPOJIb-
HBIX, peepaTUBHBIX PaOOT.

Pe3ynbTar ciaum 3auera 1o MpoCHyIlIaHHOMY KYpPCY JTOJKHBI OL€HUBATHCS
KaK UTOT JAESTENbHOCTU CTYJEHTA B CEMECTPE, a UMEHHO - 110 MOCEIIaeMOCTH JIeK-
UM, pe3ysibTaraM padOThl HAa MPAKTUYECKUX 3aHSTHUSX, BBIITOJHEHHUS CaMOCTOS-
TenbHOU paboThl. [Ipu aTOM fgomyckaercs Ha O4HOM opme 0O0yUeHHUs TTPOITYCK He
oonee 20% 3aHATHI, ¢ 00s3aTeNILHOM OTPAOOTKON MPOIMYIIEHHBIX CEMUHAPOB.
CTyeHTBl Y KOTOPBIX KOJMYECTBO MPOIYCKOB MPEBBIIIAET YCTAHOBJICHHYIO HOP-
My, HE BBINOJHUBIIKE BCE BUABI padOT U HEYJOBJIETBOPUTEIHHO pabOTaBIINE B
TEYEHHE CEMECTpa, MPOXOAAT cobeceJoOBaHue ¢ MperoaaBaTesieM, KOTOpbIi ompa-
IIMBAET CTY/ICHTA Ha MPEAMET BBISIBJICHUS 3HAHUSI OCHOBHBIX TMOJOKEHUN TUCITHU-
TUTHHBI.


http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf

TpeéoBanuss Kk 3HaHUAM: - OakanaBp JOKEH o0JanaTh 0a30BBIMU U
yIIIyOJNeHHBIMU 3HAHUSMU (DPU3MYECKUX METOJOB HCCIIEOBAHUS; 3HATh 0Oa30BbIC
IpUEMbl HCIIOJIb30BAaHUS COBPEMEHHOH ammapaTypbl MpH HPOBEIECHUH Hay4YHBIX
UCCIICIOBAaHUM, MPUHIMUIBI TTOCTPOCHUS M (DYHKIIMOHUPOBAHHUS W3MEPHUTEIbHBIX
YCTPONCTB M CUCTEM B XMMHH, a TAK)KE COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH
npu 00paboTKe AJAHHBIX (PU3NUECKUX METOJIOB UCCIICAOBAHUSI.

TpeGoBanusi kK xXapakTepuCcTUKAM YMeHMIi U BJIajeHHd — OakaiaBp A0J-
KE€H YMETh NMPUMEHSATH JaHHbIE (U3UYECKUX METOJIOB MCCIIEIOBAHUS TPHU MPOBE-
JICHUM HAay4YHBIX UCCIEIOBAaHUM, a TakXKe BIAJETh METOJ0JIOruel oOpaboTKu pe-
3yJIbTAaTOB HAYYHBIX AKCIIEPUMEHTOB (PU3UIECKUMHU METOaMH HCCIICTOBAHNA.

Kputepun oneHku chopMHpPOBAHHBIX KOMIIETEHI[HI ONpenesiioTCA
YPOBHEM YCBOEHHS H3yUaeMoOro MaTepuaJia

- 00y4JaeMblii UMEET OIpEACICHHOE MPEJICTaBICHUE O (PU3NUECKUX METOIax
HCCIICIOBAHUSI, HO HE MPOSBIISAECT UX JOJKHONH OCMBICIICHHOCTH M HE CIIPABIISICTCS
C BBINTOJHEHUEM COOTBETCTBYIOIIUX IMHUCHBMEHHBIX U KCIEPUMEHTAIBHBIX padoT
(ne3aurTeHo);

- oOyJaeMbIli MMeeT YeTKHUE MPEJCTaBICHHUS O (PU3NUECKUX METOaX HCCie-
JIOBaHUS, IOHUMAET UX CYIIHOCTh, OJTHAKO OOHAPYKMBAET 3aTPyJHEHUE B UX BOC-
MIPOU3BEJCHUN W TPUMCHCHHH Ha TPAKTUKE, YTO MPUBOAUT K HEOOXOIUMOCTH
YTOUHSIOIIMX W JOTMOJHHUTEIBHBIX BOIMPOCOB B IPOIECCE IMPOBEPKH (3a4YTEHO,
yA0BJI);

- 00y4aeMbIid TOCTATOYHO IMOJTHO OCMBICIHII MaTepHall 0 (PU3MIECKUX METO-
JaX WCCJICNOBAaHMS, C MOHUMaHUEM (OPMYIHPYET COOTBETCTBYIOUIUE TTOHSITHS
(TeopeTHuecKue TMOJOXKEHUS), XOTsI MPU WX OOOCHOBAaHUU U BOCIPOU3BEICHUU
HY)K/Ia€TCS B HEKOTOPBIX YTOUYHCHMSIX, OOHAPYKUBAET YMEHHUE MPHUMEHATHh YCBO-
CHHBbIC 3HAHHMS Ha MPAKTUKE, JIOMyCKas MEJIKHUE, HEeCYIISCTBEHHBIC HEJIOYETHI B
MUCBMEHHBIX paboTax (3a4TeHO, XOP);

- BBICIIIUH YPOBEHb BJIAJCHUS MATEPHUAJIOM COCTOUT B TITyOOKOM OCMBICTIC-
HUU (HU3NISCKUX METOJ0B MCCIICIOBAHUS Ha MOHITUHHOM YPOBHE, B YMCHHUH CBO-
OO0JIHO M JIOTUYHO BOCIIPOU3BOJIUTH U OOOCHOBBIBATH COACPIKAIIMECS B HUX I0JIO-
JKeHUsI MpUMepaMu U (pakTamu, a TaKXKe HE JIOMYyCKaTh OIMMOOK IMPU BBITOJIHESHUH
MMMCBMEHHBIX U MPAKTHYECKUX PadOT, MPOSBIIATh CAMOCTOSTEIILHOCTD U DJICMEHTBI
TBOPYECTBA (3a4YTEHO, OTJI).

CryAeHTbl, YCHEIIHO PENIMBIINE 337a4d KOHTPOJIBbHBIX PabOT, aTTECTYyIOTCS J10-
CPOYHO.

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNsI TeKYlIel aTTecTalun
Bonpocs! 1151 IOATOTOBKH K 3a4€Ty

1. OO611ast xapakTepuCTUKa METOA0B MOJIEKYJISIPHON CIIEKTPOCKOITUH.
2. Knaccudukanus cnekTpaabHbIX METOJOB UCCIIETI0BAHUS.



o bk w

BSaHMOHeﬁCTBHe QJICKTPOMAIrHUTHOI'O U3JIYHYCHUA C BEIICCTBOM.
OcCHOBHBIC MMPUMCHCHUA CIICKTPAJIbHBIX MCTOIOB.
TCOPI/I}I KPUCTAJINIMYCCKOT'O II0JII U TCOPHUA ITOJIA JIMT'AHIOB B CIICKTPOCKO-
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6. [IpaBuna oTOOpa CrEKTPaTbHBIX MOJIOC MOTIIOMICHHUS.

7. [lepexoasl B aToMax u MoJiekynax. [IpaBuia or6opa.

8. DHepreTUUeCcKue COCTOSIHUS aTOMOB M MOJIEKY. TepMBlI.

Q. [TomyaMnupuveckue METOAbI B CIIEKTPOCKOIIHH.

10.  OcHOBHBIE CIIEKTPATBbHBIE METOBI pacyeTa KOHCTAHT PeaKluii.
11. IIpsmas u oOpaTHas cneKkTpaiabHas 3aj1aya.

12.  OcHOBHbIE XapaKTEPUCTUKU YPOBHEHN SHEPTUU.

13. 3aKoHBI CBETOIOTIIOMICHHUS.

14. BeposTHOCTH MEPEXOJIOB U MpaBuia 0TOOpA.

15. CummeTpust aTOMHBIX CUCTEM U UX YPOBHEH YHEPTHUHU.

16. Buubl cieKTpabHBIX U3MEPEHUI IO YCIOBUSM, ONPEICIISIIONTUM TOYHOCTh
pe3yJibTarta.

17. VIHTEHCHBHOCTH B CIIEKTpax.

18. XuMuueckue MpoIecchl, BIUSIONINE HA IIUPUHY CIEKTPATbHOM JTUHUU.
19. OO6paboTka pe3yNbTaTOB CIEKTPATBLHBIX U3MEPEHUIA.

20. DHepreTuyeckue ypOBHHU JBYXaTOMHOMN MOJIEKYJIBI.

21. Buasl CIEKTPOCKOIMY TI0 CBOMCTBAM H3ITyUCHHS.

22. EcrtecTBEeHHBIE MPEACIHI CIIEKTPATBHBIX U3MEPEHUIA.

23. DnexkTpoHHas abCcopOIMOHHAS CIICKTPOCKOTIHS.

24. Uuteprnperanus d1EKTPOHHBIX CTIEKTPOB.

25. OTHeceHHe MMEKTPOHHBIX MEPEXOI0B.

26. VHTEHCHBHOCTBH JIEKTPOHHBIX TIEPEXOI0B.

27. BnusHME MOISPHOCTU PACTBOPUTENISI HA CIIEKTPHI

28. CnekrtpaiabHblie 0COOCHHOCTH MOHOB MEPEXOIHBIX METAJIIOB.

29. Kpurepuu, momoraroiiye 0THECEHHUIO MOJIOC B AIEKTPOHHOMN CIIEKTPOCKO-
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30. TexHuka 3KCIIEPUMEHTA B AJIEKTPOHHON CHEKTPOCKOIIHH.

31. Koneb6arensnas (MK-, KP-) cnexkrpockomnus.

32. KoHuenius rpyImoBbIX YaCTOT B KOJeOATEIbHON CIIEKTPOCKOITUHT
33.  Koppensius cuiioBbIX TOCTOSSHHBIX CBSI3EH.

34. TlpaBuia oT60pa B K0JI€OATEIHHON CIIEKTPOCKOIUH

35. CuMmMeTpusi MOJIEKYJISIPHBIX KOJIeOaHU

36. Meroauka dKCIIepUMEHTa B KOJIeOaTeIbHON CIIEKTPOCKOIHH.

37. Paznuuus B UK- u KP-cniektpockomnuu.

38. HopmanbHbie KoaeOaHUsI MHOTOATOMHBIX MOJIEKYI.

39. Amnanu3 HOpManbHBIX KosiebaHuil monexyasl HCN.

40. SIMP-cniekTpockomnusi.

41. ChouH-criuHOBBIE B3aumojieiicTBusa B AMP-cnekTpockonum.

42. Maruutssie cBoiicTBa siaep. [lepexoasr B AMP.

43. Monenuposanue crnektpos AMP *H no ypasuenusm Ilynepu

44.  OIIP-crieKTpocKomus.



45,
46.
47.
48.
49.
50.

g-axrop.

TexHuKa SKCIIEPUMEHTA B PAIUOCTICKTPOCKOTIHH.
Macc-CreKTpOCKOIHSI.

[Iporeccel pparMeHTaIiu B Macc-CIeKTPOCKOITHH.
WuTepnpeTanusi Macc-CIIeKTPOB.
XpoMaTo-mMacc-CreKTPOMETPHSL.

5. IlepeyeHb OCHOBHOI M JONOJHUTEIbHOH Y4eOHOH JIMTepaTypbl, He-

00X0IUMOM J1J19 OCBOCHHSA TUCIHUIIINHBI

B

5.1 OcHoBHas1 TUTEpaTYypa:

. JleOyxoB B.1. ®u3nko-XxMMUYECKHE METOIbI UCCAEIOBAHUS [ DICKTPOHHBIM

pecypc]: YueOnuk / B.U. JlebyxoB, A.U. Okapa, JL.II. [1aBntoueHkoBa; moj
pen. A.. Oxapa. — CII6.: U3narensctBO «Jlawby, 2012. — 480 c. : w1 —
(YueOnuk mima By3oB. CrnenmanbHas numreparypa). — ISBN: 978-5-8114-
1320-1. — Pexxum noctyma: https://e.lanbook.com/book/4543#book name

. Ileatun, FO.A. ®uszuueckue MeTOAbl HCCeIOBaHHsA B Xumuum [Tekct] :

YueOHuk s CTYJEHTOB By30B. - M.: U3n-Bo "MUP" U3a-so "ACT", 2003.
— 683 c. : w1 - (Meronsl B xumuu). - bubmuorp. : c. 658-661. - ISBN
5030034706. - ISBN 5170187602 : 358.00.

. bykos, H.H. ®u3nueckue METObI UCCIENOBaHUS: KoJeOaTeapHas CIIEKTPO-
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5.3. Ilepuoanyeckue u3aaHMsI:
[Tepuognueckue nznanus: ;xxypHaisl PAH no xumun, «[lomuMepHble MaTepraby,
«PoCCHICKUI XUMUYECKUH KYypHAI», « XUMUYECKAs! IPOMBILIJIEHHOCTBY, «Y CIIe-
XU XUMUW.

6. Ilepeyenn pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH

«HTEepHET», HEOOXOAUMBIX JIJI OCBOSHUS TUCITUTIIIUHBI

1. http://www.scirus.com/

2. http://www.ihtik.lib.ru/

3. http://www.y10K.ru/books/

4. http://lwww.iupac.org/

5. http://www.anchem.ru/literature/
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. http://lwww.sciencedirect.com

. http://chemteq.ru/lib/book
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm

10. http://www.elsevier.com/
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12. http://www.strf.ru/database.aspx

a TaK)Ke, MHTEPHET CalThl BEAYIIUX rOCyaapCcTBeHHBIX BY30B 1 HAyYHBIX OpraHu-
saruit PO: MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.
3apyOexxHblie Beayinue HayuHble u yueOHbie 1ieTpel: NBS USA, MTI UK, ChLab
Japan, NSRDS u ap.
WuTepakTrBHast 0a3a JaHHBIX KHUT U sKypHaiIoB SpringerLink.
Xumnueckuit pegakrop ChemSktch:http://www.acdlabs.com

1. MeToauueckue YKRa3danusa JJisd oﬁyqaloumxcn mo OCBOCHHUIO

TUCHUTITTHHBI
Ne HanmenoBanue @opMBbI CaMOCTOSATEIBLHON pabOThI ®opmsbl
paszena OTYETHOCTH
1 OO6mas xapakre- | AKTyanu3anus COJIEpKaHUS TEM YO
puctuka  (HU3U- | U3ydyaeMOU AUCIUTUTHHBI
YECKUX METOJIOB
UCCJICIOBAHUS.
2 [Ipumenenue a6- | CamocTOSATEILHOE U3YyUYEHUE PA3/IEIIOB. YO, JIP
COpOIMOHHOU [ToaroToBKa K CEMUHAPHBIM 3aHITHUSIM.
YO cniektpo- | Pabota ¢ yuebHol nuteparypoi, 6azamu
CKOIIMH. IAHHEIX B ceTH Internet.
3 KonebarenbHas | CamocToOsATENbHOE U3yUEHUE PA3IEIIOB. YO, JIP
cnektpockonus. | [ToAroToBKa kK CEMHHAPHBIM 3aHSTHSIM.
Paborta ¢ yuebHoit uTeparypoii, 6azamu
IAHHBIX B ceTH Internet.
4 DIEKTPOHHBIN CamocTOosSITENbHOE U3YUEHUE PA3JIEIIOB. YO, JIP
napamMarHuTHeIN | [ToATOTOBKA K CEMHUHAPHBIM 3aHSTHSIM.
pe30HaHC PaboTa c yuebHoM nuTeparypoi, 6azamu
TAHHBIX B ceTH Internet.
5 AnepHo- CamocCTOSITENNbHOE U3YUEHUE PA3JIEIIOB. YO, JIP
MarHuTHbIi  pe- | PaGoTa ¢ yueOHOM nuTepatypoit, 6azamu
30HAHC. IAHHBIX B ceTH Internet.
6 Macc- CaMocTosaTeNnbHOE U3yUYEeHUE Pa3AeioB. YO, JIP
cnekrpomeTpus. | [ToAroToBKa kK CEMHHAPHBIM 3aHSTHSIM.
Paborta ¢ yuebHoit ureparypoit, 6azamu
IaHHBIX B ceTH Internet.
7 Ananmutnueckue | CaMOCTOATENIbHOE U3yUYECHHUE PA3/IEIOB. YO, JIP
ucnbeITanust pas- | [logroroBka Kk cCEeMUHAPHBIM 3aHATHSIM.
muyHbiMA  (pusu- | PaboTa ¢ yueOHoI nmuTeparypoii, 6azamu
YEeCKUMHU METO- | IaHHBIX B ceTH Internet.
JTaMHU.
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8. IlepeueHb HH(OPMAIUMOHHBIX TEXHOJIOTMIi, HCHOJb3yeMbIX HpPH
OCYyIIECTBJIEHMH 00Pa30BaTEJILHOIO Mpoecca no AMCHUILInHEe (MOAYJI10) (Ipu
He00XO0IUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTO IPOrPAMMHOT0 0OecIiedeHMsl

B kypce maGopaTopHbIX pabOT HCIOJB3YETCS Cleayroliee MporpaMMHOE
obecneuenune: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbio-
TepHas nporpamma Hyper Chemistry .

8.2 IlepeueHb HeOOXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KoncynwsrantlLiroc//www.consultant.ru

2. ®epepanbHBI LEHTp HWHOOPMALMOHHO-00PA30BaTEbHBIX PECYPCOB.
URL: http://fcior.edu.ru/.

3. Poccuiickuit oopazoBarenbublii mopranr. URL: http://www.school.edu.ru/

9. MaTepuajbHO-TEXHHYecKasi 6a3a, He0OX0AMMAsI /ISl OCYIIeCTBIEHHS
00pa30BaTeILHOTO NMPOIECCA MO TUCIHIIINHE

JIns MaTepuambHO-TEXHUYECKOTO 00ECIICYCHUS TUCIIUTUINHBI HCIIOIb3YETCs
naboparopHoe o0OpyHOBaHHE M Y4eOHO-HAaydHas ammaparypa (HMHTepaKTHBHAs
J0CKa, IEMOHCTPAI[IOHHBIC MOJICITH ).

[pu BbIMONHEHUH JTAOOPATOPHBIX PAOOT ISl peaiu3alid METOAUK UCIIOJb-
3YIOTCA: CIIEKTPO(GOTOMETPHI, HHBEHTAPh U3rOTOBJICHUS MACT U TabJICTOK HCCIie-
JyeMbIX COCIUHCHUH, Bechl aHamUTH4YecKue. [Ipu mpoBeneHnn 1abopaTOpHBIX pa-
OOT UCTIOJIBL3YIOTCSI XUMHUYESCKHE PEAKTHBBI U TIOCY/IA.

[13BM yposas He Huxke Pentium IV ¢ onepanmonnoit cuctemoit Windows
XP /' Windows 7, Komnberotepras mporpamma Hyper Chemistry.

No B paor MartepuabHO-TEXHUUYECKOe 00ecTeueHne AUCIH-
TJTUHBI (MOJIyJIs1) M OCHAIIICHHOCTh
1. Jlekunonuele 3aHs- | JIekimonHas ayautopus 422C, ocHalIeHHasa MPE3CH-
TUA TAI[MOHHOM TEXHUKOW W COOTBETCTBYIOIIUM IIPO-
IPAMMHBIM 00€CTIEYEHUEM.
2. CemuHapckue 3a- | -
HATHS
3. JlaGopartopusie 3a- | Aynutopus 422C, ocHalleHHas MPE3CHTAITMOHHOM
HSTUS TEXHHUKOW H COOTBETCTBYIOUIUM MNPOTPAMMHBIM
obOecrieueHreM u JyabopaTtopun (GakyabTeTa, YKOM-
MJICKTOBAHHBIE CHEIUAIU3UPOBAHHON MeOeIbl0 U
TEXHUYECKUMU CPEJICTBAMH OO0 YyUEHHS.
4, KypcoBoe mpoek- | -
TUPOBAHUE
S. I'pynnosbie (uuau- | Aynutropus 422C, ocHalleHHas PE3eHTAIMOHHOU
BUJlyalbHbIE) KOH- | TEXHUKOM UM  COOTBETCTBYIOLIMM MPOTPAMMHBIM
CyJbTallU o0ecreueHneM.
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Texkyuuii KOH- | Aynutopusa 422C, ocHallleHHas NPE3ECHTAalUOHHOU
TPOJIb, MPOMEXKY- | TCXHUKOM M  COOTBETCTBYIOIIMM IPOTPAMMHBIM
TOYHAs aTTecTalysg | 0OeCIeYeHUEM.

CamoctosarenbHas | KabuHeT 1uisi caMOCTOSITENIbHOM palOThl, OCHAIICH-
pabota HbI KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTHIO
NOAKIIOUEeHUsT K cetu «MHTepHeT», nporpaMmon
HKPAHHOTO YBEJIHUYEHUS U OOECIICUCHHBIN JOCTYIIOM B
MEKTPOHHYI0  WH(OPMAITMOHHO-00pa30BaTEIIbHYIO
Cpelly YHUBEPCUTETA.




