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1 Hesu u 3a1a494 U3y4YeHUs AUCHUILINHBI

[IpenonaBanne kypca «CHEKTpOCKONMUSI HEOPTaHUUYECKUX U KOOPIUHAIIMOH-
HBIX COCJIMHEHWI» MMEeT IeNbI0 AaTh CTYJACHTY IMOHMMaHWE MPUHIUITHAIbHBIX
OCHOB, MPAKTUYECKUX BO3MOXXHOCTEH M OrpaHUYCHUM, ONTHUYECKUX METOHOB HC-
CJIEIOBAaHUSI XUMHUECKUX COCIMHEHMM, 3HAKOMCTBO C MX anmnapaTypHbIM OCHallle-
HUEM M YCJIOBUSIMU TPOBEACHUSI JKCIIEPUMEHTA, YMEHUE HHTEPIPETUPOBATH U
rPaMOTHO OIIEHUBATh SKCIEPUMEHTAJbHBIE TaHHBIE, B TOM YHCJIE IMyOJIUKYyEeMbIE B
HAYYHOM JIUTEpaType.

1.1 Ieap AUCHUUIIAHBI
CTyaeHT JOJIKEH OBJIAJIETh METOI0JIOTHEN MOJIEKYIISIPHOU (3JIEKTPOHHOMU U
KoJ1e0aTeNbHOM) CIEKTPOCKOMNU XUMUYECKUX COCTUHEHUHN, ONTUMAILHOMY BbI-
00py CIEKTPATLHBIX METOOB JIJIsi ONPEICTICHUSI COCTaBa, CTPOCHUS U CBOMCTB XU-
MHUYECKHX COCIMHEHUM, 3HATh OCHOBBI TEOPUH U IKCTIEPUMEHTA ONITUYECKUX CITEK-
TpPaJIbHBIX METOJIOB UCCIIEIOBAHUS U JE€1aTh 3aKIIOUYCHHUSI HA OCHOBAHUY aHAJIN3A U
COIOCTABJIEHUS COBOKYITHOCTH UMEIOIINXCS CIIEKTPAJIbHBIX JAHHBIX.

1.2 3agaun AMCHUIIIHHBI

B pe3ynbpTare nuzydyeHus: JaHHOW AUCHUIUIMHBI CTYAEHTHI JOJLKHBI
1) 3name:
— KJIaCCU(UKAITUIO U XapaKTEPUCTUKY (PU3NUECKUX METOJ/IOB UCCIICIOBAHUS;
— TEOPETUUYECKUE OCHOBBI CIIEKTPAJIBHBIX U CEKTPOCKOMUYECKUX METOOB;
— TIpOOJIEMBI TTOJIYYEHHUS W PETUCTPALIUU CIICKTPOB;
— METO/JIbI OMPEJEICHUS SHEPreTUUYECKUX U TEOMETPUUECKUX MTapaMETPOB MOJIEKYI
1 BEIIECTB;
— METO/IbI DJIEKTPOHHOMU U KoJIe0aTeNbHON CIIEKTPOCKOIUY;
— IIPUHITAIIBI PA0OTHI CEPUUHBIX CIIEKTPAIBHBIX ITPHOOPOB;
— CTpaTeruio NpuMeHeHus: PU3NIEeCKUX METOAO0B UCCIIEAOBAHUS MPU UJICHTU(DHKA-
MU U KOJMYECTBEHHOM aHAJIN3€ HEOPTaHUYECKUX U KOOPAUHAIMOHHBIX COENHE-
HUH.
2) ymemuw:
— BBIOMpaTh ONTUMAJIbHBIC (DU3NYSCKUE METOABI HCCIICIOBAHNS HEOPTAaHUICCKHUX U
KOOPJMHAIIMOHHBIX COCTUHEHUH;
— UHTEPIPETUPOBATH CIIEKTPAJIbHBIE JaHHBIC JIEKTPOHHOU U KOJIEOATEIIbHOM
CIIEKTPOCKOIINH;
— TOTOBUTH UCCIIEAYEMbIC BEIIECTBA JIJIsl CIIEKTPAIILHOTO aHAIU3a B BHIOPAHHOM
JAATNIa30HE 3JICKTPOMArHUTHBIX BOJIH;
— UJAECHTU(PUITUPOBATH XUMUYECKUE COSAMHEHUS 10 JAHHBIM CIIEKTPaTbHBIX METO-
JIOB aHAJIN3a;
— MIPUMEHSATH JTaHHBIC METOJ/IOB JICKTPOHHOU M KOJICOATEIIPHON CIIEKTPOCKOITHH
IIPY UCCIIEIOBAHUM XUMUYECKUX MPOLIECCOB.
3) enademsb: METOJIOIOTHEN ONITUUECKON MOJICKYJIIPHOM CIIEKTPOCKOIIUM Heopra-
HUYECKUX U KOOPJIMHAIIMOHHBIX COCAMHEHUI



1.3 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOTrPaMMbl

Hucunmmmaa «CneKTpOCKONUsT HEOPTAaHUYECKUX W KOOPAMHALMOHHBIX CO-
€IMHEHMI1» OTHOCUTCS K BapuaTuBHOM yactu biioka 1 yueGHoro miana

3HaHus, NPUOOPETEHHBIE IPU OCBOEHUM JAHHOI'O Kypca, OyayT MCHOJb30-
BaHBI [IPH PEIICHUN CTPYKTYPHBIX 33]1a4 BBITYCKHBIX KBATHU(PUKAIIMOHHBIX PaboOT.

1.4 TlepeuyeHb IUIAHUPYEMbIX Pe3yJIbTATOB O0y4YeHHMs IO JMCUMILINHE
«CHeKTpOoCKONUsI HEOPraHMYEeCKUX M KOOPAWHAIMOHHBIX COeIHHEHU», CO-
OTHECEHHBIX € IUIAHMPYEMBIMHM Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTebHOI

NMporpamMmblI

[Iporecc n3yueHust AUCIUIUIMHBI HAMTpaBiieH Ha (POPMUPOBAHUE CIIETYIO-
mux komrereniuii: [1K-2 u [1K-3

Nu- B pe3ynbraTte u3ydyeHus yaeOHON AUCHUTUINHBI
Ne | J€KC Conepranie oOyyJaroniuecs: J0HKHbI
m | KOMHIC KOMIIETCHIIUU
METCH- n
TeH- (v e€ yactu) 3HATh yMeThb BJIAJIeTh
015051
1. [IK-2 | Bmagenuem Oa- KJaccuduka- BBIOWpATh OIl- METOI0JIOTU-
30BbIMU HABBI- MO U XapaK- | THMAJIbHBIE M€- | €l MOJIEKY-
KaMHU HCIOJIB30- | TEPUCTUKY M€- | TOJBI MOJIEKY- JIIPHOU CHIEK-
BaHUS COBpeE- TOZIOB MOJIEKY- | JIIPHOM CIICK- TPOCKOMNUHU
MEHHOM armapa- | JSPHOM CIEK- | TPOCKOIUHU IS
TYpBI IIPU TIPO- | TPOCKOIIHH; UCCIIEOBAHUS
BEICHWU HAy4- | TEOPETUYECKHUE | HEOPTAaHUYECKUX
HBIX UCCIIEIOBA- | BOIPOCHI MO- Y KOOpJUHAIIU-
HUU JEKYJIIPHON OHHBIX COEIU-
CIIEKTPOCKO- HEHUU
MY Ha Ka4yecT-
BEHHOM YpPOB-
HE
2 [IK-3 | BmajeHuEM CUC- | CTPATETHIO MIPUMEHSATH JaH- | METOLOJIOTH-
TeMol ¢yHna- IPUMEHEHUS HbIE METOJI0B el uccueno-
MEHTaJIbHBIX METOJIOB MOJIE- | MOJIEKYJIIPHOW | BAaHUSI XUMU-
XUMHYECKHUX KYJISIPHOU CIIEKTPOCKOIMUHU | YECKHX IPO-
MOHATUHI CIIEKTPOCKO- IIPU UCCJIEA0BA- | LIECCOB U
AU NIPU UAEH- | HUU XUMHYE- CTPOEHUS XU-
TU(UKAIUU U | CKUX MIPOILIECCOB | MUYECKUX CO-
Ka4yeCTBEHHOM €IUHECHUN
aHaJIN3€ XUMHU- METOJIaMH1
YECKHUX COEU- MOJIEKYJISIp-
HEHHU I HOM CIIEKTPO-
CKOIINH




2. CTpyKTYypa M coaepkaHue TUCHHILINHBI

2.1 PacnpenesieHre TPYA0EMKOCTH AMCHUIUIMHBI 10 BUIaM padoT

OOmas Tpya10éMKOCTh JTUCIUIUIMHBI cocTaBisieT 3 3ad.ea. (108 yacos), ux
pacmpeneseHue o BuaaM padoT MpeACcTaBiICHO B TaOIUIIE.

Bun yueOHoi paboThI Bcero CemecTpsl
4acoB 3)
KonTakTHas padora, B TOM 4ucie 52,2 52,2
AyAUTOpPHBbIE 3aHATHS (BCEr0) 50 50
B ToM uncre:
3aHsaTH JIEKIIHOHHOT O TUIIA 16 16
JlaGopatopHbie 3aHATHUS 34 34

3aHATUA CEMUHAPCKOr0 TUNA (CEMUHAPHI,
MPAKTUYECKUE 3aHATHUS, PAKTUKYMBI, J1a00- -
paTopHbie pabOThl, KOJUJIOKBUYMbI I UHBIE
AQHAJIOTUYHBIC 3aHATHS)

HNuas koHTakTHasi paéora 2,2 2,2
Kontpons camocrositensHoit pabotsl (KCP) 2 2
ITpomexytounas arrecranus (MKP) 0,2 0,2
CamMocTosiTeJIbHAsAA pad0Ta, B TOM YHCJI€ 55,8 55,8
Kypcosas padora - -
ITpopaboTka yueOHOr0O MaTeprana 55,8 55,8
BrinosHeHne MHAMBUAYAIBHBIX 3a1aHUN - -
Pedepar - -
KonTpoJb - -
IToaroroBka K 3K3aMeHy - -
OO6mas Tpynoem- yac. 108 108
KOCTh B TOM 4HCJIe KOH- 522 52.2

TaKTHasi padora

3a4. e/l 3 3

2.2 CTpyKTypa JUCUHUILIMHBI:

Pacnipenenenue BuoB ydueOHON pabOThl U UX TPYIOEMKOCTH MO pasjesiaM
JUCHUTUIAHBI.
Pa3nenbl IMCUMILIMHBI, H3yUYaeMble B D ceMecTpe

KonnuecTBO 4acoB

No Camocros-
AynutropHas
pa3- | HaumeHoBaHue pa3zienon TeNbHAs pa-
Bcero pabota
nena 6ora
JI I1P JIP
1 | Beenenue. 9 2 - - 5
2 DIIEKTPOHHAS CIEKTPO- 40 6 ] 16 18
CKOIHSI.




KonnuecTBo yacos
Ne CamocTos-
AynuropHas
pa3- | HaumenoBaHue pa3ieion TeJIbHas pa-
Bcero pabota
nena oorta
JI I1P JIP
3 KonebarenpHas ciekTpo- 36 6 3 16 14
CKOITHS.
4 CoBmecTHOE TPUMEHEHHUE 278 ) ) ) 23.8
CIIEKTPAJIbHBIX METOOB.
Bceeo: 16 - 34 55,8

2.3 Conep:xaHue pa3iesioB TUCHUININHBI: «CNEKTPOCKONNS HEOPTraHU-
YeCKHUX M KOOPAUHAUMOHHBIX COeIMHEHMID)

2.3.1 3angaTHA JeKIIHOHHOI0 THIIA

Dop-
Ne Ma
a TeKYy-
P Hanmenosa- Y
3 Coneprxkanue pasjena Ky-
HUE pazjena
e Iero
na KOH-
TPOJIS
1 2 3 4
1 | BBenenue. duznueckas Teopust MeTon10B. [Ipsimas u oopatHas | T
3anaud. [IoHATHS KOPPEKTHON N HEKOPPEKTHON
O6mur1as Teopust
. MIOCTAHOBKH 33]1a4 (PU3NUECKUX METOJIOB.
U3MEpEHUN
2 | DaekTpoHHAas | DJICKTPOHHBIE COCTOSHUS MOJIEKYI, onpenencHue | JIP
CIIEKTPOCKO- | U OCHOBHBIE XapaKTepUCTUKHU. BomHoBas QpyHK-
nus. DJek- 1Us1, SHEPTUS, BBIPOKACHHOCTb, MYJIbTHUILIET-

TPOHHBIE CO-
CTOSIHUA U
3JIEKTPOHHBIE
IIepexopl B
JIBYXaTOMHBIX
U CJIOHBIX

HOCTb, BPEMSI KU3HH U 3aCEIIEHHOCTh 3JIEKTPOH-
HbIX cocTosiHui. KonebarenbHo-BpaliarenbHas
CTPYKTYpa 3JIEKTPOHHBIX COCTOSIHUM U 3JIEKTPOH-
HO-KOJIeOaTeIbHO-BpAIIaTEIbHBIC MIEPEXObI B
MoOJieKyJiax. TOHKast 1 CBEpXTOHKAsI CTPYKTypa
AJIEKTPOHHBIX CHEKTPOB MOeKyJl. [IpuHuun
®panka-Kongona. Knaccudukanus u HomeHKI1a-




MOJIEKYJaxX.

DIIEKTPOHHBIE
CIIEKTPBI T0-
TJIOIIEHUS MO-
JIEKyJ B BUJIU-
MOW U YJIbT-
paduoneroBoi
00JIacTsX.

Typa 3JIEKTPOHHBIX COCTOSIHUU U NEPEXOI0B MEXK-
Iy HUMU B JIByXaTOMHBIX, MHOTOaTOMHBIX JINHEH-
HBIX U HENMHENHBIX MoJieKyaax. Knaccupukanms
no Kama n Maminkeny, koHuenuus xpomodop-
HBIX U AyKCOXPOMHBIX I'PYyIII, IEPEXOBI C TIEPE-
HOCOM 3apsja.

Kpurepnn oTHECEHHS MTONOC MOTJIOIEHUS K pa3-
JIMYHBI 3JIEKTPOHHBIM NepexonaM. Biusiaue 3¢-
(eKTOB conpsiHKEHUs], IPOCTPAHCTBEHHBIX P (DeK-
TOB Y TOJISIPHOCTH PACTBOPUTEIIS HA 3JIEKTPOHHBIE
CIIEKTPBI MOTJIONIEHUS MOJIEKYJI. DMIUPUYECKHE
npaswia BynBopna-®usepa. KsanroBomexanuye-
CKasi BEpOSATHOCTb 3JIEKTPOHHO-KO1e0aTeIbHO-
BpAIlATEIbHBIX NEPEXOAOB U CHJIA OCHUILIATOPA.
MHTEHCHUBHOCTBD ITOJIOC TOTJIOLIEHUS Pa3INIHBIX
AJIEKTPOHHBIX nepexooB. [IpaBuna ordbopa u Ha-
pyuenue 3anpera. [[puMeHenne aneKTpOHHbIX
CIEKTPOB MOIJIOUIEHUS B KAYECTBEHHOM, KOJIHYE-
CTBEHHOM M CTPYKTYPHOM BHJax aHanu3a. Ompe-
JIEJICHHE MOJIEKYJISIPHBIX ITOCTOSIHHBIX JBYXaTOM-
HBIX MoJieKyJ. Criennduka 3J1eKTPOHHBIX CIIEK-
TPOB MOIJIOLIEHUS PA3IUYHBIX KIACCOB XUMUYeE-
CKuX coennHeHui. TexHuka u Mmeroasl abcopOLu-
OHHOM CHEKTPOCKONHUU B BUIIUMOU U yibTpaduo-
JIETOBOM 00J1acTX.

KoJueboaTean-
Hasl CEKTPO-
CKOIMS.

CnexTpocko-
Hst Kojie0a-
TENbHBIX I1e-
PEX0JIOB B MO-
JIEKyJIax.

[Ipumenenue
KoJiebaTeb-

HOW CIIEKTPO-
CKOITUU B XH-

Krnaccuueckoe paccmorpenue Konebanuii npo-
CTBIX MHOTOATOMHBIX MoJIeKyJ1. KBaHTOBOMEXa-
HUYECKUMN TTOIXO0/1 K ONMHUCAHUIO KOJIeOaTeTbHBIX
CIEKTPOB. Y POBHHU DHEPTUH, UX KITACCH(PUKAIIHS.
dyHIaMeHTaIbHbIe, 00EPTOHHBIE i COCTABHBIE
yactoTsl. Uadpakpacusie (MK) cnektpsl norso-
IICHUS ¥ CTICKTPHI KOMOWHAIIMOHHOTO PACCESTHUS
(KP). IlpaBuna orbopa 1 ”HTEHCUBHOCTH TIOJIOC
KosnebarenpHbIX mepexoaoB B MK-cnekTpax mo-
romeHus u B criekrpax KP. XapakrepucTuaHOCTD
HOpMaJIbHBIX KoJjiebanuil. KoHuenus rpynmnoBbix
4acTOT U €€ OrpaHUYCHU.

JIP,




MHU.

ComnocraBnenne UK- u KP-criekTpoB 1 BBIBOABI O
CUMMETpHUH MoJIeKy. OnpeneneHue CUMMETPUN
Mounekysl o qanabeiM MK n KP criekrpos. Hc-
MOJIb30BAaHUE T'PYIIOBBIX YACTOT B CTPYKTYPHOM
ananuse. Mnentudukanuys ceKTpadbHbIX JaHHBIX.
KauecTBeHHBIN M KOJIWYECTBEHHBIN aHanu3. Mc-
CJI€OBAaHUSI CTPOCHUS MOJIEKYJI, TMHAMUYECKON
W30MEPUH, PABHOBECUM Y KHHETUKU XUMHUYECKHUX
peakuuii. Meroasl u Texuuka K- u KP-
criektpockonuu. [Tonstusa o meronax HIIBO u
MHIIBO. IloaroroBka o6pa3ioB AJis perucrpa-
UM CTIEKTPOB.

CoBMecTHOE
NpuMeHeHne
CIIEKTPAJIb-
HBIX METOI0B.

YyBCTBUTENBHOCTD, Pa3peliaolias CioCOOHOCTh U
XapaKTepUCTUUECKOE BPEMS PA3IMUHbBIX CIIEK-
TpaJbHBIX METOJ0B. Bo3MOxkHOCTH, 00J1aCTH TIPU-
MEHEHUS U MHTerpanusi PU3ndecKuX METOJIOB HC-
CJIETOBAHUSI.

[Tonsitue o criekTpax dayopecteHuu u Gpocdo-
peclteHu. MeToibl peHTI€HORJIEKTPOHHOM, (o-
TODJIEKTPOHHOM U 0KE-CIIEKTPOCKONUHA. MeToIbI
U3YUYCHUS MOJIAPU3YEMOCTH MOJIEKYJI: TUCTIEPCHUS
ONTUYECKOI'0 BPALllEHHs U ONITUYECKUIN KPYTrOBOM
IUXPOU3M. DIIEKTPOHHBIN MapaMarHUTHBIN pe3o-
HaHc (OI1P). Meroas! onpeaeneHus daeKTpude-
CKHMX JUIIOJIbHBIX MOMEHTOB MOJIEKYJI. MeToab
ONPENEIICHUs TEOMETPUN MOJIEKYI. S nepHbIi
KBaJPYIOJIbHBIA U TaMMa-pE30HAHCHI.

JIP

2.3.2 3aHATHS CEMHUHAPCKOr0 THIA
3aHATHS CEMUHAPCKOTO TUTIA - HE PEAYCMOTPEHBI




2.3.3 JIaGopaTopHble 3aHATHSA

dopma
HaumenoBanue
Ne pasena HaumeHnoBanue n1abopaToOpHbIX pabOT  [FEKYILEro
KOHTpPOJIsI
1. |OnexktpoHHas cnek- |M3MepeHue 31eKTPOHHBIX CIIEKTPOB KOOP- JIP
TPOCKOIIHS. JUHAIMOHHBIX COEIMHEHUN
2. |[KonebarenpHas criek- (M3mepeHue kojaebaTenbHBIX CIIEKTPOB KO- JIP
TPOCKOIIHS. OpAVMHALMOHHBIX COEIUHEHUI
3. |CoBmectHOe puMe- |Pabota ¢ bazamu maHHBIX IO MOJIEKYIISAp- JIP
HEHHUE CIEKTPAIbHBIX |[HBIM CIIEKTPaM.
METOJIOB.

2.3.4 IlpuMepHas TeMaTHKa KypCcOBbIX padoT
[IpoBeneHue KypcoBbIX pabOT MO JUCHHUIUIMHE — HE MPETYCMOTPEHO

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 OOecredeH sl 1JIsl CAMOCTOSATE I b-
HOI1 padoThI 00y4aKOIIMXCS MO AUCHUIIMHE

No

HanMenoBaHue
paszzena

[lepedenp yueOHO-METONMUECKOTO 0OECTICUCHHS] TUCITUTUTAHBI
10 BBITIOJIHEHUIO CAMOCTOSATEIILHOU paOOThI

-

2

3

BBenenne

bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®usnueckue
METO/IbI UcciieoBaHus. MoneKyJsipHas CHEKTPOCKOMHUs. Y 4.
nocobue, KyoIl'Y,
http://www.kubsu.ru/sites/default/files/department/ MOLEKULY
RNAYSPEKTROSKOPIY 6.pdf

{DnexTpoHHast

CIICKTPOCKO-
Iy,

bykos H.H., I1aBnos II.A., ®ypcuna A.b. ®usznueckue METOBI
uccienoanusd. Yacte 1. DneKTpOHHBIE CIIEKTPBI. YU. ocoOue,
KyoI'Y.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NIESPEKTRI_1CHAST1.pdf

bykos H.H., Ky3uenosa C.JI., Kocteipuna T.B. ®usnueckue
METO/IbI UCCIIEIOBAHUA: DJIEKTPOHHAsA crieKTpockomnus. — Kpac-
Honap: KyoIl'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NAYSPEKTRI_2.pdf

Komneodarens-

Has CIIEKTPO-
CKOIIHUS.

bykoB H.H., Konokonos ®@.A., Kocteipuna T.B., Ky3Henona
C.J1. dusndeckue Mmetoanl uccienoBanns: KonebareapHas
crekTpockonus. Yd. mocooue, Kyol'y,
http://www.kubsu.ru/sites/default/files/department/KOLEBATE

LNAYSPEKTROSKOPIY_4.pdf



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

bykos H.H., Kocteipuna T.B., A06pamoB [I.E., ®ypcuna A.b.
®duznyeckue MeTobl uccienopanus. Yacts 2. Konebarenphas
cnekTpockonus. Yu. nocooue, Kyol'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
LNIESPEKTRI_3.pdf

7/CoBmectHoe |bykos H.H., byuxmuckuii B.Jl., [lantomkun B.T. ®usnyeckue
MPUMEHEHUE METOJbl UCCIIEIOBAHUS KOOPAUHAIMOHHBIX COCTMHEHUN PEAKO-
CIEKTPaIbHBIX BeMENbHBIX d5ieMeHTOB. KpacHogap, Kyol'Y «Kuuray, 2001
METOJIOB.

3. Oopa3oBaTejibHbI€ TEXHOJIOTHH

Komnuecrt-

Bun 3anatus Hcnonp3yembie MHTEpAKTUBHBIE

Cemectp BO
(JI, TIP, JIP) oOpa3oBaTelbHbIE TEXHOIOTHUHU

4acoB
4 JI AJIICKTPOHHBIE TIPE3CHTAIINN 16
I1P -
JIP pelieHre npoOJEeMHBIX CUTyalui B 16
COCTaBE MaJIBIX TPYIII.
Hroro: 32

4. OueHOYHbIEe CpeACTBA Uil TEKYLIEr0o KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM ATTECTAUU
Texymuii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM M MUCbMEHHOU (hopMe B TpoIecce
BBITIOJIHEHUSI J1a00paTOpHBIX paboT. [IpomekyTOUHBI KOHTPOJIL TPOBOJUTCS B
BUJIE TECTOB U ONpoca. MITOroBbIii KOHTPOJIb OCYIIECTBISETCS IPUEMOM 3a4eTa B S
ceMecTpe.

Kpurepun oueHku c(POPMHUPOBAHHBIX KOMIIETEHUMHA OIPeaeJAITCH
YPOBHEM YCBOCHHUS M3y4aeMOro0 MaTepuajia
- o0y4aeMblii UMEET OINpPEACIICHHOE MPEACTaBIeHUE 00 ONTHUYECKMX METOJaX HC-
CIENOBAaHUS XUMUYECKUX COCIUHEHUH, HO HE MPOSIBISET UX JOIKHOU OCMBICIICH-
HOCTHU M HE CHPABJISIETCS C BBIITOJIHEHUEM COOTBETCTBYIOIIUX MUCBMEHHBIX U JKC-
NIEPUMEHTAIBHBIX PaOOT (He 3a4TEeHO);
- 00y4yaeMbIil UIMEET YeTKHE MPEJCTaBICHUS 00 ONTUYECKUX METOJaX HCCIIeN0Ba-
HUS XMUMHYECKUX COEAUMHEHUM, MOHMMAET UX CYIIHOCTh, OJHAKO OOHApYKUBAET
3aTPyIHEHUE B UX BOCIIPOM3BEICHUN U NMPUMEHCHUHN HA MPAKTUKE, YTO MPUBOIUT
K HEOOXOJMMOCTH YTOUYHSIOIIUX U JOMOJHUTEIbHBIX BOMPOCOB B MpOLiECcCe Mpo-
BEPKH (3a4TEHO);
- 00y4aeMbIil JIOCTATOYHO MOJHO OCMBICIHII MaTepuall 00 ONTUYECKUX METOJax
UCCJICJIOBAHUS XUMUYECKUX COCIMHEHUM, ¢ MOHUMaHUeM (OpPMYJIHPYET COOTBET-
CTBYIOIIUE TMOHATUS (TEOPETUUYECKUE TOJIOKEHUS), XOTS MPU UX OOOCHOBAHUU U
BOCIIPOM3BEACHUHU HYK/Ia€TCSI B HEKOTOPBIX YTOYHEHUSX, OOHAPYKMBAET YMEHHUE
MIPUMEHSATh YCBOCHHBIC 3HAHUS HA MPAKTUKE, JOMYCKask MEJIKUE, HECYIIECTBEHHbIE
HEJIOYETHI B MUCbMEHHBIX PaboTax (3aYTEHO);T



http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf

- BBICIIMI YpPOBEHb BJIAJICHUSI MAaTEPUAIOM COCTOUT B INIYOOKOM OCMBICIIEHUH OIl-
TAYECKUX METOJAxX MWCCIEIOBAHUSA XUMWUYECKUMX COCAWHEHHW Ha IOHATHHHOM
YPOBHE, B YMEHHUU CBOOOJHO M JIOTMYHO BOCIIPOMU3BOAUTH U OOOCHOBBIBATH CO-
JepKalecss B HUX MOJIOKEHHsI MpUMepaMu U (pakTaMu, a TakKe He JIOMyCKaTh
OLIMOOK MPH BHITOJHEHUH NUCHbMEHHBIX M MPAKTHYECKUX PadoT, MPOSBIATH CaMO-
CTOSITENILHOCTh M AJIEMEHTHI TBOPUECTBA (3aYTEHO).

CryzneHTBl, yCHEMHO PEIINBIINE BCE 3a/1a4l CAMOCTOATENBHBIX 3aaHU METOH-
yek NeNe 2, 4, 5, v yCHelmHo BbINOJHUBIIKE JTA0OPaTOPHBIA MPAKTUKYM, aTTECTY-
I0TCS IOCPOYHO.

4.1 ®oH OLIEHOYHBIX CPEACTB ISl POBeAEHHs TeKYIIel aTTecTalnu

3AJIAUM CAMOCTOSITEJIBHOM PABOTHI e 1
10 Kypcy «CHeKTpOCKONUS HEOPTaHUYECKUX U KOOPAMHALMOHHBIX COCIUHEHUI
0 TeMe «DJEKTPOHHAs! CHEKTPOCKOIIHS»

cM. Meroanueckue ykazanus Ne2 - bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B.
duznyeckre METOAbI UCCIEA0BaHMS: DIEKTPOHHAs cieKTpockonus. — KpacHonap:
Ky6I'Y, 2006. ctp. 32-36

3AJIAYM CAMOCTOSATEJBHOM PABOTHI Ne 2
1o Kypcy «CIeKTpOCKOINHSI HEOPraHUYECKUX U KOOPAUHAIIMOHHBIX COSIUHEHU
no TeMme «KonebarenpHas CIIEKTPOCKOIHS

cM. Meroanueckue ykazanusi Ne4 - bykos H.H., KonokonoB @.A., KocteipruHa
T.B., Ky3uenona C.JI. ®usnyeckue meronanbl uccienaopanus: KonedarenpHas Criek-
Tpockonud. Yu. nocodue, Kyol'Y, Kpacnonap, 2010. ctp. 40-45

cM. MuponoB B.A., fAukoBckuii C.A. CnekTpockomnus B OPraHUYECKOW XHUMUHU.
M.: Xumus. 1985. cTp. 127-226

4.2 ®oHA OLEHOYHBIX CPEACTB /sl NMPOBeJIeHHs MPOMEXKYTOUYHOI aTTe-

CTalUHU
Bompocsl k 3auery

OO6m1as XxapakTepucTUKa METO0B MOJIEKYJISIPHON CIEKTPOCKOIHH.
Knaccudukanus ciekTpaibHbIX METOIOB HCCIIEJOBAHUSI.
BiaumopeiicTBe 37€KTPOMAarHUTHOTO U3TYYCHHSI C BEIECTBOM.
OcCHOBHbIE IPUMEHEHUS CIIEKTPAIbHBIX METO/IOB.
Teopust KpUCTAITUYECKOTO TIOJISL U TEOPUS TIOJISI IUTAHA0B B CIIEKTPOCKO-
M.
[TpaBuna oTO0pa CrIeKTPaILHBIX MOJIOC MTOTJIOMICHUSI.
[Tepexonb! B aTomMax u Mmonekynax. [IpaBuna otoopa.
DHepreTuvecKre COCTOSHUS aTOMOB U MOJIEKYJl. TepMbl.
. [Momyammupudeckre METObI B CIIEKTPOCKOIITHH.
10 OCHOBHBIE CTIEKTpaJIbHbIE METObI pacueTa KOHCTAHT PEaKIIHA.

agbrwnE
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11.TIpsimast u oOpaTHasi cieKTpajibHas 3aj1aya.

12.0OcHOBHBIE XapaKTEPUCTUKHA YPOBHEH SHEPTHH.

13.3aK0HBI CBETOIIOIIOIIEHHS.

14.BeposiTHOCTH ITEpEX00B U MpaBmiia 0TdoOpa.

15.CuMmMeTpust aTOMHBIX CUCTEM U UX YPOBHEW SHEPIUHU.

16.Bubl CIEKTpaIbHBIX U3MEPEHUH 110 YCIIOBHSIM, OIPEACSISIFOIITUM TOYHOCTh
pe3yInbTarta.

17.VIHTEHCUBHOCTH B CIIEKTpaX.

18. XuMuueckue mpoIecChl, BIUSIOMINE Ha MTUPUHY CIIEKTPaTbHON JTMHUH.

19.06paboTka pe3ynbTaToB CIEKTPATBLHBIX U3MEPEHHI.

20.OHepreTuveckue ypoBHU JBYXaTOMHON MOJIEKYJIbI.

21.Bunpl CHEKTPOCKONHUH IO CBOMCTBAM H3TyYEHUSI.

22.EcrecTBeHHbIE NPE/IEIbl CIIEKTPATBLHBIX U3MEPEHHIA.

23.015eKkTpoHHast aOCOPOITMOHHAS CTICKTPOCKOTITHS.

24 Natepnperaiyisi 3JIEKTPOHHBIX CIIEKTPOB.

25.0THeceHue dIEKTPOHHBIX TIEPEXO/I0B.

26.ITHTEHCUBHOCTH 3JIEKTPOHHBIX MEPEXO/I0B.

2(.BiusHue MOASIPHOCTHA PACTBOPUTENSE HA CIIEKTPBI

28.CrniekTpanbHble 0COOCHHOCTH HOHOB MEPEXOIHBIX METAIIOB.

29.Kpurepuu, noMoraromnme OTHECEHHIO TIOJIOC B AJIEKTPOHHOM CIIEKTPOCKO-
U Y.

30.TexHuka SKCTIEpUMEHTA B SJIEKTPOHHON CITEKTPOCKOIHH.

31.Konebarenpnas (MK-, KP-) ciekrpockomnusi.

32.KonnenIys rpymnmnoBbIX 4acTOT B KOJIeOaTENbHON CIIEKTPOCKOIUH

33.Koppensius CHIOBBIX MOCTOSHHBIX CBSI3EH.

34.TIpaBuiia oTO60Opa B KOJIEOATETHHON CIICKTPOCKOITHH

35.CumMeTpust MOJIEKYJISIPHBIX KOJIeOaHmit

36.MeToauka SKCIEpUMEHTa B K0JIeOATEIbHOM CIIEKTPOCKOIIHH.

37.Paznmuuns B K- u KP-ciekrpockonuu.

38.HopmanbHbie kKojebaHusi MHOTOATOMHBIX MOJIEKYI.

39. Ananu3 HopManbHBIX Konebanuit moiekynsl HCN.

5. IlepeyeHb OCHOBHOW M JONOJIHUTEJILHOM Y4eOHOU JMTEpaTypbl, He-
00X0IUMOI1 )il OCBOECHHUS AU CIHMUILJINHbI

5.1 OcHoBHasi IUTEpaTypa:

1. JlebyxoB B.M. ®U3UKO-XUMHUECKHE METObI HUCCIICIOBAHUS [ DIEKTPOHHBIN
pecypc]: Yuebnuk / B.U. JlebyxoB, A.W. Okapa, JL.II. [laBntrouenkoBa; o
pen. A.W. Oxapa. — CII6.: U3narenbctBo «Jlanb», 2012. — 480 c. : min. —
(Yuebnuk nns By3oB. CneumanbHast siurepatypa). — ISBN: 978-5-8114-
1320-1. — Pesxxum moctyna: https://e.lanbook.com/book/4543#book name

2. llentun, IO.A. ®dwusnueckre MeETOABI HCCIEIOBaHHMS B XuMuu [Tekct] :
VYuebHuk 111 CTyAEHTOB BY30B. - M.: U3n-so "MUP" U3a-so "ACT", 2003.
— 683 c. : wn. - (Meronsl B xumuu). - bubmuorp. : c. 658-661. - ISBN
5030034706. - ISBN 5170187602 : 358.00.



3. bykos, H.H. ®u3nueckue MeToAbl UCCIEIOBaHM: KoiebaTenbHas CIeKTPO-
ckorusi [Tekcrt] : yuebnoe mocooue / H. H. bykos, ®@. A. Konokomnos, T. B.
Kocteipuna, C. JI. Ky3nenoa ; M-Bo o6pa3oBanusi u Hayku Poc. @enepa-
uuu, Kybanckuii roc. yH-T. - KpacHomap : [KybGaHckuil rocygapcTBEHHBIM
yauBepcuret], 2010. - 53 c. : wi. - bubnuorp. : c. 46. - 8 p. 45 k.

5.2 JlonoTHMTeIbHAS JIUTEPaTypa:

1. byxor H.H., byuknuckuit B./l., [1antomkun B.T. ®usznueckue MeToabl Mc-
CJIeIOBaHUs KOOPIMHAILIMOHHBIX COEJUHEHUHN PEIKO3EMENIbHBIX JIEMEHTOB.
Kpacunonap, Kyol'Y «Kuuray, 2001

2. EnpsmeBny M.A. AToMHas 1 MoJieKyJisipHas criekTpockonus. Kaurn 1-3.

M.: URSS. 2001-2006

Hparo P. ®uznueckre MeToabl B XxuMud, 1, 2 1. M.: Mup, 1981

4. Kymuos, Anb6ept Xapucosud. Oypee-KP nu @ypre-MK cnekTpsl monnme-
poB: [cnpaBounuk] / Kymios, Ans6ept Xapucosuy, I'. H. XKwxkun ; A. X.
Kynnos, I'. H. Xwxun. - M.: ©DUSMATIIAT, 2001. - 582 c.

5. Urnarses, bopuc Bnagumuposud. KonebarenbHas cieKTpockonus : y4eo-
HO-MeToanueckoe nocodue / rnatwes, bopuc Brnagumuporuy; [cocT. b. B.
UrnateeB ; M-Bo oOpa3oBanus u Hayku Poc. @enepauuu, Kydbanckuii roc.
yH-T, Kad. sxcnepumentanbaon pusuku]. - Kpacuonap: [KyoI'V], 2009. -
35c.

6. B.U. Bacunnera, O.®. Ctosrosa, U.B. llIkyruna u ap. CriektpanbHbie Me-
TOJIbI aHAJIM3A: IPAKTUYECKOE PYKOBOCTBO: YueOHO€e mocoOue Jisi CTyIeH-
TOB By30B. Cankt-IlerepOypr. Jlans. 2014. 356 c.

7. ®u3n4ecKue METObI UCCIEA0BAHNS HEOPraHMUECKHUX BEIIECTB: yueOHOe
nocobue s ctyaeHToB / nof pen. A.b. Hukonsckoro. — M.: Akaaemusi.
2006. 436 c.

8. CunbBepcreiin P., Bedcrep @., Kumin Jl. Cniektpomerpuueckas uaeHTUGU-
Kallisg OpraHuYecKUX coeMHeHui: yueoHoe nocooue M.: BUHOM. Jla6o-
paropus 3Hanuii, 2012. 548 c.

w

5.3. Ilepuoanyeckue M3aaHMS:
[Teprognueckue KypHaibl: «XUMUS U )KU3HbY,
«Kypnan OOweit Xumun»,

«Kypnan [IpuknagHou CIEKTPOCKOIIANY,
«KoopnHanmmoHHass XUMHUSI»,

«Kypnan CTpyKTypHOU XUMUN,
«POCCUHCKUI XUMUYECKUH KYPHAI» U IP.

6. IlepeueHb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«MHTEpHETY», HEOOXOAUMBIX JIJIS OCBOCHUS TUCITUTUTUHBI
http://chemistry.ru/
http://www.himhelp.ru/
http://www.nglib.ru.
http://www.xumuk.ru/



http://chemistry.ru/
http://www.himhelp.ru/
http://www.nglib.ru/annotation.jsp?book=002210

http://webbook.nist.gov/chemistry/
http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/cre_frame_disp.cgi?sdbsno=19659
http://www.biblioclub.ru/
http://kubsu.ru/University/departments/CHEM/inorg/index.php u np.

NutepHer cailiTbl BeAylIUX rocyaapcTBeHHbIX BY30B M HayuHBIX opraHuzanui
PO: MI'Y, CIIOI'Y, PXTY, HT'Y, KyoI'Y, PAH P® u np.

3apyOexxHble Beaylie Haydnble u yaeOoHsle meTpbl: NBS USA, MTI UK, ChLab
Japan, NSRDS u ap.

WuTepakTiBHas 0a3a JaHHBIX KHHT | KypHaiIoB SpringerLink.

Xumnueckuit perakrop ChemSktch:http://www.acdlabs.com

/. Mertoauyeckne YyKazaHMsl [JIs1 O0y4alOIIMXCSl 1O OCBOEHHUIO
AUCHMILTHHBI

Ne HaumeHnoBanue DopMbI CAaMOCTOSITETHLHOM PaOOThHI ®opmbel
paszena OTYETHOCTH
1 BBenenune AxTyanuzanus coAepKaHUs TeM YO
V3y4aeMOUN JUCIUTIINHBI
2 DIIEKTPOHHAS CaMOCTOSITENIbHOE U3YUEHUE PA3EIIOB. YO, JIP

cnektpockonus. | [ToaroroBka k 1a00paTOPHBIM 3aHATHSIM.
Pabora ¢ yuebHoIi muTepaTypoit, 6azamu
JIAaHHBIX B ceTH Internet.

3 Konebarenpnas | CaMOCTOATENBHOE H3YUYEHHUE PA3JIETOB. YO, JIP
cnektpockonus. | IlogroroBka k 1a00paTOPHBIM 3aHITHSIM.
Pabota ¢ yueOHOM nuTepaTypoi, 6azamu
JIaHHBIX B ceTu Internet.

4 CoBmMmecTHOE CaMOCTOSITENIbHOE U3YyUEHUE PA3EIIOB. YO
IPUMEHEHUE PaGota c yueOHol nureparypoi, 6azamu
CIIEKTPAJIbHBIX JTaHHBIX B ceTu Internet.

METOZ0B.

8. IlepeueHb HWH(OPMANUOHHBLIX TEXHOJOTHH, WHCHOJb3yeMbIX NpPH
OCYLLIECTBJICHMH 00Pa30BaTeILHOIO Mpouecca no AMCHUILVIMHEe (MOAYy. 110) (Ipu
HE00X0IUMOCTH)

8.1 IlepeyeHb HEOOXOIUMOT0 MPOrPAMMHOI0 0OecIeYeHus!

B kypce nabopaTopHbIX padOT HCHOIB3YETCS CIEAYyIOllee MPOrpaMMHOE
obecneuenue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Komrbro-
TepHas nporpamma Hyper Chemistry .



http://webbook.nist.gov/chemistry/
http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/cre_frame_disp.cgi?sdbsno=19659
http://www.biblioclub.ru/
http://kubsu.ru/University/departments/CHEM/inorg/index.php

8.2 IlepeueHb HeOOXOAMMBIX HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Koncynprantliroc//www.consultant.ru

2. @epepanbHbli LEHTp HHPOPMALMOHHO-00PA30BATEIbHBIX PECYPCOB.
URL.: http://fcior.edu.ru/.

3. Poccuiickuii oopasoBarenbhbii moptan. URL: http://www.school.edu.ru/

9. MaTepuajibHO-TeXHHYECKasi 6a3a, HEOOX0MMAast IJIs1 OCYIEeCTBJIEHHUSI
00pa30BaTeILHOTO MPOIECcca IO TUCHUILTHHE

JIst MaTepuaibHO-TEXHHYECKOTO o0eceueH sl TUCIMIUTHHBI «CIIEKTPOCKO-
MKl HEOPTaHMYECKUX U KOODPJMHAIMOHHBIX COCIMHEHHIT» UCIIONb3yeTcs J1abopa-
TOpHOE 00OpyJOBaHHE W Yy4eOHO-HaydyHas ammaparypa (MHTEpPaKTHBHAs OCKa,
JIEMOHCTPAIIMOHHBIC MOJICITH).

ITpu BBIMOMHEHUHN JTa00PATOPHBIX PabOT IS PeaTu3aldi METOIUK MCIOJb-
3YIOTCS: CIIEKTPO(OTOMETPBI, HHBEHTAPh M3TOTOBJICHUSI MACT U TaOJIETOK HCCIie-
JyeMbIX COCIUHEHUII, Bechl aHauTu4eckue. [Ipu npoBeneHnn 1ab0opaTopHBIX pa-
00T UCIOB3YIOTCS XUMHUYECKHE PEAKTUBBI M MIOCY/IA.

[13BM ypoBHs He HUke Pentium IV ¢ omepanmnonnoii cucremoit Windows
XP /' Windows 7, KommnsrorepHas mporpamma Hyper Chemistry.

MarepuallbHO-TEXHUYECKOE O0ecredeHue Juc-

Bun pa6ot
LUIIAHBI (MOIYJIS1) U OCHAIIEHHOCTD

1.| Jlexummounusle 3aHs-
TUS

Jlekumonnass ayauropus 422C, ocHaleHHas
MPE3EHTALMOHHON TEXHUKOM W COOTBETCTBYIOLIUM
IPOrPAMMHBIM 00ECIIEYEHHEM.

2.| CeMuHapckue 3aHs- -

THUS
3.| JlaboparopHble 3a- Aynuropus 422C, ocHalleHHasi MPE3CHTAIMOH-
HATUSA HOM TEXHUKOW M COOTBETCTBYIOIIMM IPOrPaMMHBIM

obOecricueHreM u JiabopaTtopun (aKyJbTeTa, YKOM-
TJICKTOBAHHBIC ~CHEIUATU3UPOBAHHON MEOCNbI0 U
TEXHUYECKUMU CPEICTBAMHU O0yUCHHUS.

.| KypcoBoe mnpoekru-
pOBaHHE

.| I'pynnoBsle  (MHAM-
BUJlyaJIbHbIE) KOH-
CyJbTallln

Aynuropus 422C, ocHalleHHasi PE3CHTAI[MOH-
HOM TEXHUKOW M COOTBETCTBYIOIIMM INPOrPAMMHBIM
o0ecreueHrEM.

.| Texymuni KOHTpOJIb,
IPOMEXYTOYHAsl aT-
TECTALMS

Aynutopus 422C, ocHalleHHas MPe3eHTalNOH-
HOM TEXHUKOM M COOTBETCTBYIOIIUM IPOrPAMMHBIM
00€eCIICUEHHUEM.

.| CamocTodaTenpHas
pabora

Kabuner st camocToaTeNnbHOM paboThl, OCHA-
IICHHBIA KOMIBIOTEPHONU TEXHUKOW C BO3MOKHOCTBIO
MOAKIIOUECHHS K ceTh «HTepHET» M 00ecIleueHHbIN
JOCTYIIOM B DJEKTPOHHYIO  HH(OpMAIMOHHO-
o0pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.



http://fcior.edu.ru/
http://www.school.edu.ru/




