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1 Hesu u 3a1a4u U3y4YeHHs] AUCHUTLIHHBI

[IpenogaBanne kypca «KonebarenbHass CHEKTPOCKOINUSI METAJLIONOIUME-
POB» UMEET LEIbI0 1aTh CTYJCHTY IIOHUMAHUE NPUHIUIINAIBHBIX OCHOB, IIPAKTH-
YECKUX BO3MOXKHOCTEW M OTpaHMUYECHHI METOJ0B KO0JIeOATeNbHONW CHEKTPOCKOIHU
MIPU UCCIIEAOBAHUN XUMHUUYECKUX COCTUHEHUN METAJIIONIOIUMEPOB.

B kypce cTtyaeHTaM maercs yMEHHE MHTEPIPETUPOBATH U TPAMOTHO OLIEHU-
BaTh HKCIEPUMEHTAIbHBIE JaHHbIE KOJIEOATEIIbHOW CIEKTPOCKONHNHU, B TOM YHCIIE
MyOJIMKyeMbIE B HAyYHOU JUTEpAType, MO3BOJSAIONINE U3BJICKATh YHUKAIBHYIO U
MPUHIUNHAIBHO BOXKHYIO MHPOPMAIMIO O CTPOCHUH U CBOMCTBAX METAJLIOMOJIH-
MEPOB.

1.1 Heap quCUUMIAHBI

JlaTh CTyJIeHTaM XUMHUKaM-HEOpraHUKaM IIHPOKOro Mpoduis MUHUMAITb-
HBIM HA0Op CBeJeHMI B 00JacTU KOJIEOATEIHHOM CHEKTPOCKOMNHU, HEOOXOIUMBIM
JUISL pellieHrs] KOHKPETHBIX 3ajiay M0 WACHTU(UKAIIMN U ONPECTCHUI0 CTPOCHUS
MeTaJuIonoauMepoB. HayuuTs onTUManibHOMY BBIOOPY METOJ0B KOJI€OATEIHHOM
CIIEKTPOCKOIIHH JIJIsl PEIICHUS MOCTABICHHBIX 33/1a4, 3HaTh OCHOBBI TEOPUU U DKC-
NEepUMEHTa M JeJaTh 3aKIOUCHUs] Ha OCHOBAHMHM aHaju3a W COIMOCTAaBJICHMUSI
UMEIOIINXCS CIIEKTPATIbHBIX JaHHBIX.

1.2 3agauyn qTUCHUIIJIMHBI

B pe3ynbprare nzyueHus: JaHHOW AUCUUIUIMHBI CTYAEHTHI JOJKHBI

1) 3namo:
— OCHOBBI TEOPUHU U DKCIIEPUMEHTA K0JIeOaTeIbHON CIIEKTPOCKOIUU
- KacCUu(UKAIUIO U XapaKTEPUCTUKY METOJIOB K0JIeOATEeIbHOU CIIEKTPOCKOIINH;
- TEOpPETUUYECKHE BOMPOCH KoJieOaTeTbHOW CHEKTPOCKONMK Ha Ka4eCTBEHHOM
YPOBHE;
- MPOOJIEMBI TIOJTYYCHUS U PETUCTPAIMHU KOJIeOaTeIbHBIX CIICKTPOB;
- METO/Ibl ONPEACIICHUS PHEPreTUUECKUX U TEOMETPUUYECKUX MapaMeTPOB XUMUYE-
CKHUX CBSI3€U U MOJICKYJT;
- PUHIIMAIIBI pa0OThI CEPUMHBIX CIIEKTPAIBHBIX TPHOOPOB;
- CTpATeTHI0 MPUMEHECHHS METO0B KOJeOaTeIbHON CIIEKTPOCKONUN MPU HJICHTH-
UKy 1 KAaYeCTBEHHOM aHAJIN3€ XUMUYECKUX COCTMHCHHM.

2) ymemu:
— BBIOMpATHh ONTUMAJIbHBIC METOABI KOJIEOATEIbHON CIICKTPOCKOIIMH JIJIST UCCIIEO0-
BaHUS KOHKPETHBIX XMMHUUYECKUX COCTMHEHUM U BEIIECTB;
- HHTEPIIPETUPOBATH CIICKTPAIbHBIC JaHHBIE KOJe0aTeIbHON CIIEKTPOCKOIIHH;
- TOTOBUTBH HCCJIETyeMble BEIIECTBA JJISI CIEKTPAJbHOTO aHaIu3a B BHIOPaAaHHOM
JMana3oHe JIEKTPOMAarHUTHBIX BOJIH;
- UASHTU(DUITUPOBATh XUMHUYCCKHE COSTUHCHMS 10 JaHHBIM KOJICOATEIIbHOU CITeK-
TPOCKOITHH;
- MPUMEHSTH JJAHHBIE METOJIOB KOJIEOATEILHOU CIIEKTPOCKOIIUH TIPH UCCIICIOBAaHUM
XUMHUYECKHUX MPOIIECCOB.



1.3 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huciunnna «KonebarenpHasi CIEKTPOCKONMST METaJUIONOJIMMEPOBY» OTHO-
cUTCs K BapuaTuBHOM yacTu bioka 1 yueOHoro mnana. IIpenmecTtByronieit qpucuu-
IUIMHON sBHseTcd «PU3HYECKHE METOABl HCCICIOBAHUS», YUTAEMON B TPEThEM
ceMecTpe.

3HaHusl, TPUOOPETEHHbIE TIPU OCBOCHUM JTAHHOTO Kypca, OYIyT HCIOJb30-
BaHbI P PELIEHUU CTPYKTYPHBIX 3a/1a4 UCCIEA0BATENBCKUX XUMUYECKUX TUCIIH-
IJIMH 10 HEOPraHUYECKON XUMUU U XUMUH KOOPJANHALIMOHHBIX COEAUHEHNN.

1.4 TlepeueHb NMJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMS] MO JUCUMILIHHE
«KosiebaTesbHasi CHEKTPOCKONHUS MeETA/UIONOJUMEPOB)», COOTHECEHHBIX C
IVIAHUPYEMBbIMH Pe3yJibTATAMH OCBOECHHUS 00Pa30BaATEJIbHOI MPOrPaAMMBbI

N3yuenne nanHoi yuyeOHOM AUCIUILIMHBI HAMPABICHO HAa (OpMHUpPOBAHUE Y
obOyyaromuxcs cinenyromux komneteniuii: OIMK-2, ITK-1 u T1K-2

NH- B pesynbTaTte uzydenust yueOHON JUCHUTUTMHBI
No | H€KC Conepane 00y4Jaronuecst 0 KHBI
| OMIe KOMIIETEHIIUU
METEH- .
e (unu e€ yacTu) 3HATH yMeThb BJIAJIETh
0505
1. | OIIK- | Bmamenuem Ha- | kmaccuduka- | BBIOMPATH OM- | METOIOJIOTH-
2 BBIKaMH IIPO- LU0 U XapakK- | TAMAaJIbHBIC et koseba-
BEJICHUS XUMU- | TEPUCTUKY METOJIBI KOJIE- | TEJIbHOU
YEeCKOTO IKCIIe- | METOAOB KO- | 6aTenbHOM CIIEKTPOCKO-
PUMEHTA, OC- 71e6aTenbHON | CIIEKTPOCKO- 00507
HOBHBIMM CHH- | CIIEKTPOCKO- | IIMM JJISl UC-
TETUYECKUMU U | IIUH; TEOPE- CJIEOBaHUSA
aHAJIUTUYE- TAYECKHE BO- | KOOPAMHALIU-
CKUMH METO- IIPOCHI KOJIE- | OHHBIX COEIU-
JlaMU TOJTyYe- OaTenpHON HEHUUN MeTall-
HUS U UCClIe- CIIEKTPOCKO- | JIOIIOJIUMEPOB
JIOBAHUS XU- MK Ha Kade-
MHUYECKHUX BE- | CTBEHHOM
LIECTB U PEaK- | YpOBHE
1105051
2 [IK-1 | crmtocCOOHOCTBIO | CTPATETHIO MPUMEHSTh METO/0JIOT U~
BBITIOJIHATh IIPUMEHEHHS] | JAHHBIE METO- | €M UCCIIEN0-
CTaH/IApTHBIE METOJO0B KO- | 0B KoJyieOa- BAHUS XUMHU-
OIepanuu mno nebaTeNbHOM | TeTbHOM CIEK- | YECKUX IPOo-
IIPEAJIAracMbIM | CIIEKTPOCKO- | TPOCKONUHM MPH | LIECCOB U
METOJIUKaM AU PH WCCIIEIOBAaHUH | CTPOCHUS KO-
UJEHTU(PUKA- | XUMUYECKUX OpJIMHAIIUOH-
AN U Ka4e- MPOLIECCOB HBIX COEH-
CTBEHHOM HEHUI MeTa-
aHaJn3e KO- JIONIOJIMMEPOB
OpIMHALIMOH- METOIAMU




napaTypsl Ipu
MPOBEACHUU
HAY4YHBIX UC-
clieIoBaHuM

NH- B pe3ynbTaTte uzydyeHust yueOHON JUCHUIUTMHBI
No | 7CKC Conepane oOy4aromuecst T0JIKHbI
ma | M€ | komnerenmun
;eH}; (unu e€ yacTu) 3HATh yMeThb BJa/IeTh
HBIX COE/IH- KoJsie0aTelb-
HEHU MeTal- HOU CIIEKTPO-
JIOTIOJIMMEPOB CKOITUU
3 [IK-2 | BnageHuem 6a- | mpuOOPHYIO | MOATOTOBUTH METOZ0JIOTU-
30BBIMH HaBbI- | 06a3y kosieba- | 0Opa3iibl U 3a- | eit koseba-
KaMM UCTIONb- | TEJIbHOU NUCaTh UX KO- | TEIbHOU
30BaHHUS CO- CHEKTPOCKO- | JeOaTellbHble | CIIEKTPOCKO-
BPEMEHHOM amn- | muu CHEKTPHI uu




2. CTpyKTYypa M coaepxaHue JUCHMILIUHbBI

2.1 Pacnpenesienne TPYA0EMKOCTH JUCHUIIMHBI 110 BUAaM padoT
O6mass TpyI0EMKOCTh AUCUUIUIMHBI COCTaBisgeT 2 3ad.en. (/2 yaca), ux
pacrpeiesieHue 1o BujaM paboT MpeACTaBICHO B TaOIHIIE.

Bun yueOHoi paboThl Bcero CemecTpsl
yacoB | 4
KonTakTHasi padora, B TOM 4HcJIe 40,2 | 40,2
AyIMTOpHbBIE 3aHATHS (BCEro) 38 38
3aHATHS JEKIIMOHHOTO TUIIA 18 18
JlaboparopHbie 3aHITHS 20 20

3aHATUS CEMUHAPCKOTO THUIA (CEMUHAPBI, MPaKTHYe- - -
CKHE 3aHSITHS)

Nuas koHTaKTHas padora: 2,2 2,2
Kontpons camocrositesHoi pabotsl (KCP) 2 2
ITpomesxxyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTeibHasi paboTa, B TOM YHCJIe€: 31,8 | 31,8
Kypcosas pabota - -
IIpopaboTka yueOHOTO MaTepuasa 31,8 | 31,8
BrinosiHeHHe HHIMBUTYAIBHBIX 3aJJaHUMN - -
Pedepat - -
KouTtpouab - -

IToaroToBka K 9K3aMeHY - -

OO0wmas Tpy10eMKOCTh | 4ac 72 72
B TOM 4YHCJIe KOHTAKTHAA 402 | 402
padora
3a4. e]. 2 2




2.2 CTpyKTypa AHCUMILIMHbI:

Pacnpenenenue BuaoB yueOHOM pabOThl M MX TPYIOEMKOCTHU IO pasjesaM
JUCLUIUIMHBI.
Pa3nenbl nUCIMIIMHBL, U3y4aeMble B 4 cemecTpe

No KoanyecTBo yacoB
pas AyauropHas pabora | Camo-
HaumenoBanue pasznenos CTOS-
ne- Bcero
1a 1 13 JIP | TenbHas
paboTta
1. |BBenenue. 3,8 2 - - 1,8
9 CrekTpockornus KojedaTeabHbIX 33 10 3 14
' |mepexoJI0B B MOJIEKYJIaX.
[Ipumenenue Kose0aTenbHON
CIIEKTPOCKONHMHU B XUMUH KOOP-
3. N 35,2 6 - 12 16
JTUHAIIMOHHBIX COCJIMHEHUN Me- ’
TaJUIONIOJTUMEPOB.
Bcezo: 72 18 - 20 31,8
2.3 Conep:xkaHue pa3iesioB TUCUMILIUHBI:
2.3.1 3apgaTHA JEKIIUOHHOI0 THIIA
No dopma
a TeKy-
P3| Haumenopanmue Y
3 Copeprkanue pazaena IeTo
paznena
ae KOH-
na TPOJISt
1 2 3 4
1 Beenenue duznueckas Teopus meroaa. Bosmoxnoctu, | YO
00JIaCTH MPUMEHEHUS W MHTETPAIisi METOJI0B
K0J1€0aTeTbHON CIIEKTPOCKOIIHH.
2 | CnexTpocko- KBaHTOBOMEXaHWYECKUH MOAX01 K onucanuio | YO,
nusi  Koseba- | KojaebaTenbHbIX CIEeKTpOB YpoBHU 3Hepruu, | JIP

TENbHBIX Tepe- | ux  kinaccupukanusa.  DyHAaMEHTAIbHBIC,
XOJI0OB B MoOJIe- | 0OEpTOHHBICE W COCTaBHBIE 4acTOThl. MH{pa-
KyJiax kpacHble (1K) cniekTpbl MOTJIOMIEHUs U CHEK-
Tpbl KOMOUHaImoHHOTO paccesaus (KP).
[IpaBuina oTO0pa U MHTEHCHBHOCTH TOJIOC KO-
nebatenbHBIX nepexonoB B MK-cnekrpax mo-
roueHus u B criekrpax KP.

Knaccnuecknili moaxoa K pelieHUu0 IpsMON U
0o0paTHO# KojebaTenbHBIX 3a7ady. YacToTel U
(GhopMBbI HOpMAJIBHBIX KOJI€OaHUN MOJIEKYII.




Bre16op Mmoaenu. EcTecTBeHHbIE U HOPMAJIbHbBIE
KoopauHaThl MoJieKyl. Koadduimentsr kune-
MAaTHYECKOr0 B3aUMOJEHUCTBHS U CUJIOBBIE IO-
CTOSIHHBIE. YYET CUMMETPUU MOJIEKYIL.

Tunsl cUMMETPUM HOPMaJbHBIX KOJIE€OaHUH.
[IpuBoaMMBIE W HENPUBOAMMBIE MPEICTABIIE-
Husl. TaOnuipl xapakTepoB HENPHUBOJIUMBIX
NPEACTABIECHUN TOYEUYHBIX TI'PYII CUMMETPUH
Y TpaBWIA IOJb30BaHUS MMU IIPU ONpEAEe-
HUU THUIIOB CHUMMETPUM M aAKTHUBHOCTH HOP-
MaJbHBIX KoJieObaHui mMosekyn B cnekrpax UK
u KP.

XapakTepUCTUYHOCTh HOpPMaJIbHBIX KoseOa-
Hui. KoHuenuus rpynmnoBeIX 4acTOT U €€ Or-
pannuenusa. ConocrtaBienue HWK- u KP-
CIIEKTPOB M BBIBOJIBI O CHMMETPHUH MOJIEKYII.

nepexonoB B mouse- |M3mepenne UK criekTpoB TBEpABIX COEAUHE-

KyJIax

HUIL.
Namepenne MK-CieKTpoOB MOTIOMIEHUS KU -
KHX COEJIMHEHUM.

3 | Ilpumenenue Nnentudukanus cnexrpanbHbix aanHbix. Ka- | JIP, CP
Kosie0aTebHOM | YeCTBEHHBIM M KOJUYECTBEHHBIN aHanu3. [Ipu-
CIIEKTPOCKO- TOTOBJIEHUE 00PA3IOB JJIsi CHEKTPAJIbHBIX H3-

MU B XWUMHUU | MEPEHHUIL.
Metauiononu- | MccienoBanusi CTpOCHHUS MOJIEKYJ, JUHAMU-
MEpOB YECKOW H30MEpPHH, PABHOBECUW W KUHETUKH
XUMUYECKUX PEAKIIHM.
MeTtonanl u TEXHUKa K- u KP-
criektpockonuu. [lousitus o metonax HITBO u
MHIIBO. IloaroroBka oOpa3IoB A PETHCT-
paluu CIIEKTPOB.
2.3.2 3aHATHS CEMUHAPCKOr0 THIA
3aHATUSA CEMUHAPCKOIO THMA - HE IPEAYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHSA
dopma
HaumenoBanue
Ne pasena HanMeHoBaHue 1a00paTOPHBIX paboT reKYIIEeTo
KOHTPOJIA
1. |BBenenue Texauka 6e30macHOCTH IPH paboOTe B XUMHU- YO
gyeckoi maboparopun. Pabota ¢ amekrpons-
MEPHUTEIbHBIMU U ONTHYECKIMU PUOOpaAMH.
2. |CnexTpockomnus N3mepenne UK criekTpoB MIEHOK MOJUME- JIP
KoJieOaTeIbHBIX POB.




JUMEPOB

3. (IIpumenenue kone- |Pabota ¢ bazamu nannsix no UK cnekrpam. JIP
OatenbHOM ciek-  |CamocTosTenbHas padora Nel.
Tpockonuu B xu- |CamocTodrensHas padora Ne2.
Muu Metamuiono-  |MtoroBas camoctositenpHas padbora

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT
[IpoBenenne KypcoBbIX pabOT MO TUCUUILIIMHE — HE TIPETyCMOTPEHO

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecriedeHus AJIsl CAMOCTOSTE] b-
HOI padoThI 00YYAKIIMXCS M0 JUCIUIINHE

[Tepeyenb yueOHO-METOIMUECKOTO 00ECTICYEHUS TUCIITUTLIMHBI

NoHanmeHoBaHME N
0 BBITIOJIHEHUIO CAMOCTOSTEIILHOM pabOThI
pazzaena
1 2 3

4,BBenenue

bykos H.H., Ky3unenosa C.JI., Kocteipuna T.B. ®usnyeckue
METO/IbI UcciiefoBaHusl. MoneKysipHas CIIEKTPOCKONUS. Y U.
nocobue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/MOLEKULY
RNAYSPEKTROSKOPIY_6.pdf

5,CrnexTpocko-
s KoJieOa-
TEJIbHBIX T1e-
PEX0JI0B B MO-

1.bykoB H.H., KonokonoB @.A., Kocteipuna T.B., Ky3Hemnona
C.J1. ®uznyeckue meronbl uccinenoBanus: KonebarenbHas
criekTpockonus. Y4. mocodue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE

HOU CIIEKTPO-
CKOIIMU B XHU-
MU

JIeKyJIax LNAYSPEKTROSKOPIY 4.pdf
6.[Ipumenenue |(byko H.H., Kocteipuna T.B., A6pamosB /I.E., dypcuna A.b.
KoJsieOarenp- |Dusuueckue Metoasl ucciaenoBanua. Yacte 2. KonebdarenpHas

criekTpockonus. Y. mocobue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
LNIESPEKTRI 3.pdf

3. O6pa3zoBaTebHbIE TEXHOJIOT UM
Konunuect-
Bup 3anstus Hcnonb3yeMble HHTEPAKTUBHBIE
Cemectp BO
(JI, IIP, JIP) 00pa3oBaTeIbHbIC TEXHOJIOTHU
4acoB
4 JI AJIEKTPOHHBIE TPE3EHTALUU 6
ITP -
JIP pelieHue MpoOJIEMHBIX CUTYyaIUui B 6
COCTaBE MAJIBIX TPYII.
Uroro: 12



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/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

4. OueHo4yHble CpeACTBAa JIsl TeKyllero KOHTPOJSI yCleBaeMOCTH H
NMPOMEKYTOYHON aTTecTaluu

Texyuil KOHTPOJIb OCYILECTBISIETCS B YCTHOM M SJEKTPOHHOM (opme B
IIpOLIECCE BBIMOIHEHUS Ja0opaTOpHbIX padoT. [IpomMexxyTOUHbBI KOHTPOJb MPOBO-
JUTCS] B BUJIE YCTHOT'O ONIPOCA U BBIIIOJIHEHUS CAMOCTOSATENbHBIX PaboT. ITOroBHIi
KOHTPOJIb OCYHIECTBIIIETCS IPUEMOM 3a4eTa B 4 cemecTpe.

Kputepuu ouneHku c(OpMHPOBAHHBIX KOMIICTCHLUHH ONpeaesiioTcH
YPOBHEM YCBOCHHS M3Yy4aeMoOro MarepuaJia

- o0y4aeMmblii UMeeT onpezaeseHHoe npeacrasieHue o6 MK cnexkrpaibHbIX
METOaX HCCIIEAOBAHUSA METAJUIONOJUMEPOB, HO HE NIPOSBIAECT UX JOJDKHOM OC-
MBICJIEHHOCTH U HE CIPABJISAETCA C BBITIOJIHEHUEM COOTBETCTBYIOIINX MHUCHbMEHHBIX
¥ SKCIICPUMEHTAIBHBIX PaboT (HEe3a4TEHO);

- oOydaeMblil uMeeT yeTkue npezacTtaBieHuss 00 UK cnekrpanbHbIX MeTogax
UCCJIEIOBAHUS METAIJIONOIUMEPOB, TOHMMAET UX CYIIHOCTh, OAHAKO OOHApPYXHU-
BaeT 3aTPYAHEHHUE B X BOCIPOU3BEICHUH U MPUMEHEHUU HA NMPAKTHKE, YTO MPHU-
BOJIMT K HEOOXOJMMOCTH YTOUHSIIOUIMX U JOMOJHUTEIbHBIX BOIPOCOB B MpoOIEcce
HPOBEPKH (3a4TEHO, YAOBJI);

- o0y4aemblii JOCTaTOYHO MOJHO ocMbicaui matepuan o0 MK cnekrpanb-
HBIX METOJIaX HMCCIJIEIOBAHUS METAJUIONOIUMEPOB, C NMOHUMAHUEM (popMyIupyer
COOTBETCTBYIOIIME TOHATHS (TEOPETUYECKHE TMOJIOKEHHS), XOTs MPU UX 0OOCHO-
BaHUU M BOCIIPOU3BEICHUM HYXJACTCS B HEKOTOPHIX YTOUHEHMSIX, OOHAPYKUBACT
YMEHHE IIPUMEHATHh YCBOCHHBIC 3HAHUS Ha IMPAKTUKE, JOIyCKasl MEJIKUE, Hecylle-
CTBEHHBIC HEJIOUCTHI B TMCBMEHHBIX pab0Tax (3a4TeHO, X0P);

- BBICIIUN YPOBEHb BIAJCHHUS MaT€PUAIOM COCTOUT B IIYOOKOM OCMBICTIE-
Huu MK criekTpaimbHBIX METOAOB UCCIIEIOBaHUs METAJIIONOJIUMEPOB HA IOHATUM-
HOM ypOBHE, B YMEHHH CBOOOJIHO M JIOTUYHO BOCIPOU3BOJUTH U OOOCHOBBIBATH
coJiep Kaluecss B HUX MOJIOKEHHs MpuMepamMu U (hakTamu, a TakKe He JIOMyCKaTh
OIIMOOK MPH BHITTOJIHEHUH MUCHMEHHBIX U MIPAKTUYECKUX PabOT, MPOSBISTH CaMO-
CTOSITEJILHOCTh M JIEMEHTHI TBOPUYECTBA (3aYTEHO, OTJI).

4.1 ®oH OLIEHOYHBIX CPEICTB /ISl MPOBeIeHNs TeKyIlel aTTecTalun

TEMbI CAMOCTOSATEJBHOM PABOTHI Ne 1
no kypcy «KonebaTenbHas CIEKTPOCKOIHS METAJIIIOTIOTMMEPOBY
o teMe «M3mepenne MK cnekTpoB TBEpABIX COCAUHEHUI

3anucath B TabneTkax ¢ KBr u B cycnieH3nu ¢ Ba3eIMHOBBIM MacjoM, Mpo-
BecTH 00paboTKy M oTHeceHue mnoiioc nornouenus MK cnekTpoB TBepAbIX coneit
CIEIYIOIIMX COCTUHECHUI:

A) 6€3BOAHBIX M KPUCTAIIIOTUIPATOB CYIH(HAaTOB HATPUS U ME]IH;

b) MoHO-, - 1 TpuzamenieHHbIX pochaToB HATPHUS;

B) kucibIX, OCHOBHBIX U HOPMaJIbHBIX KapOOHATOB KaJlUsl M KaJblIUs;

I') anromoKanueBbIX U XpOMOKAJIMEBBIX KBACI[OB;

J1) HUTPATOB Kamusi, HATPUS U JIUTHUS,



TEMBI CAMOCTOSTEJBHOM PABOTBI Ne 2

o kypcy «KonebarenbHasi CHEKTPOCKOIHS METAJIONOIUMEPOBY

o teme «M3mepenne MK-criekTpoB NOTIIONMIEHUS Ta30B U KUJIKUX COCIHMHE-
HUN

3anucaTh, MPOBECTH 00pabOTKy U oTHeceHue moJioc norjomenus UK crek-
TPOB Ta30B U PACTBOPOB CJIECAYIOMINX COCTUHCHHIA:

A) mapsl BoJibl, aMMHaKa, cepoBogopoa, 6eH3oia, xjaopodopma;

b) mepBUYHBIX M BTOPUYHBIX aMUHOB;

B) kHCITBIX, OCHOBHBIX M HOPMAJIBHBIX KapOOHATOB KAJIUS M KaJIBIIHSI;

I') amroMOKaTueBBIX B XpPOMOKAJIUEBBIX KBACIIOB;

J1) HUTpaTOB Kajusl, HATPUS U JTUTHS;

TEMA UTOTI'OBOM CAMOCTOSITEJIBHOM PABOTBI
I10 Kypcy <<KOJIe6aTeJ'ILHa$I CHCKTpOCKOHHH MeTaJIJIOHOJII/IMepOB»

3anucaTh CIEKTPbI, IPOBECTH OTHECEHUE MOJIOC MOTJIOMIEHUS U YCTAaHOBUTh
XUMHYECKYI0 (OPMYJTy U CTPOCHHUE HEU3BECTHOTO COCTUHEHUSI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl MPOBEAEeHUsI TPOMEKYTOYHOH aTTe-

CTAMH
Bonpochsl k 3auery

OO61mast XxapakTepUCTHKA METO/I0B KOJIeOaTeIbHON CIIEKTPOCKOTIHH.
[Monysmnupudeckue METOIbI B KO1eOaTeTbHON CIEKTPOCKOMHH.
[Ipsimast m oOpaTHas criekTpaibHas KoiebaTrenpHas 3a/1aqa.
3aKOHBI CBETOMOTJIONIEHUS.
BeposiTHOoCcTH KOJIeOaTeIbHBIX MIEPEX0I0B U MpaBuiIa 0TOopa.
NHTEeHCHBHOCTH B KOJIEOATENBbHBIX CIIEKTPaX.
XVMMHUYECKHE MPOIIECCH, BIUSIONINE HA ITUPUHY CIEKTPATHHOMN JIMHUM.
O6paboTka pe3yIbTaTOB CIIEKTPAIBHBIX U3MEPEHHUH.
. EcrecTBeHHBIE TIPEIEIbl CIIEKTPATBHBIX U3MEPEHHIA.
10 KoHuenmus rpymnmnoBbIX 4acTOT B KOJIEOATEIBHON CIIEKTPOCKOIIUN
11.Koppensiuus CUIOBBIX TOCTOSIHHBIX CBSI3EH.
12.TIpaBuna or6opa B K01e6aTeTbHON CIIEKTPOCKOTHH
13.CummeTpust MOJEKYISIPHBIX KOJIeOaHUN
14.Metoauka 3KCIIepUMEHTa B KOJIe0aTeIbHON CIIEKTPOCKOTINH.
15.Bnusinue pacTBOpuTENs Ha KOeOaTeIbHbIE CTIEKTPhI
16.Pa3znmuuus B UK- u KP-cnexkrpockonum.
17.HopmanbHble KoJe0aHnss MHOTOATOMHBIX MOJIEKYIL.
18. Ananmn3 HOpMaNBHBIX KOJICOAHUI MOJIEKYII.
19.MHOTOaTOMHBIE MOJICKYJIBI.
20.MeTamionoauMepsl ¢ a30TCOACPKANTUMU JTUTaHIAMHU.
21.MeTamionoauMepsl ¢ KUCIOPOICOAECPKAITUMU JINTAHIaMU.
22.MeTautonoIMMepsl C CEPOCOICP KAIIUMHI JTUTaHTaMH.
23.MeTautonoJuMepsl C MOTUICHTATHBIMU JINTaHIaMH.
24 MeTauiopraHn4ecKue COeqMHEHUS.
25.broHeoprannyeckne CoeaMHEHUS.

CoNoakrwWdE



5. IlepeyeHb OCHOBHOM M JONOJHHUTENbHOW y4eOHOH JUTEPATYypPbl, He-
00X0AMMOi1 1J151 OCBOCHUSA IMCLUHUIIIMHBI

5.1 OcHoBHas UTEpaTypa:

1. Ileatun, FO.A. ®uszmdyeckue MeTOAbI HCCIAEAOBaHUS B XuUMHUHM [Tekct] :
VYueOHuK 111 CTYJeHTOB BY30B. - M. : U3n-Bo "MUP" Uzn-Bo "ACT", 2003.
- 683c. : un. - (Merogsl B xumuu). - bubnumorp. : c¢. 658-661. - ISBN
5030034706. - ISBN 5170187602 : 358.00.

2. duzuyeckrue METOJbl HCCIENOBAaHUS: KojeOaTelabHas CIEKTPOCKOMUs
[TekcT] : yueoHoe mocobue / H.H. bykos, ®@.A. Konokomnos, T.B. Kocteipu-
Ha, C.JI. Ky3HenoBa ; M-Bo o6pa3oBanus u Hayku Poc. ®denepanun, Kyban-
ckuii roc. yH-T. - KpacHonap : [KyOaHckuil rocynapcTBEHHBIN YHUBEpPCH-
tet], 2010. - 53 c. : uin. - bubnuorp. : c. 46. - 8 p. 45 k.

3. JleGyxoB B.M. ®u3nko-XxuMUYECKHE METOJIbl UCCIEAOBAHUS [DIEKTPOHHBIM
pecypc]: Yuebnuk / B.U. JlebyxoB, A.U. Okapa, JLII. [laBnroueHkoBa; mosu
pen. A.W. Oxkapa. — CIIG.: U3narenbctBO «Jlawby, 2012, — 480 c. : w1 —
(YueOHnuk nys By3oB. CrenmanbHas nuteparypa). — ISBN: 978-5-8114-
1320-1. — Pexxum pocrymna: https://e.lanbook.com/book/4543#book name

5.2 JlonoJIHUTe/ILHAS JIMTepaTypa:

1. BacunbeBa, B.W. CriekTpanbHble METOABI aHaMU3a. [IpakTHueckoe pyko-
BOJICTBO [ DeKTpoHHBIN pecypc]: Yuebnoe mocodue / B.U. Bacunsesa, O.D.
CrosinoBa, U.B. lllkytuna. C.W. Kapnos; noa. Pen. B.®d. Cemenosa. — CII6.: U3-
natenbcTBO «Jlauby, 2014, — 416 c. — (YueOHuku 111 By30B. CrieniuaibHast JINTe-
patypa). — ISBN: 978-5-8114-1638-7. — Pexxum noctyma:
https://e.lanbook.com/book/50168#book name

2. [Tentnn, FO.A. OcHOBBI MOJIEKYJISIPHOM clieKTpockonuu [ TekcT] :
yaeOHoe rmocobue mis ctyaeHToB By30B / FO. A. Ilentun, I'. M. Kypammmuna. - M.
: Mup : BUHOM. Jlabopatopus 3uanwuii, 2008. - 398 c. : wi. - (MeToasl B XUMUR).
- bubnuorp. : ¢. 392-393. - ISBN 9785947747652. - ISBN 9785030038469 :
379.50.

5.3. Ilepuoanyeckue u3aaHms:
[lepuonnueckue KypHanbl: «XUMUS U )KU3HbY,
«Kypuan O0ueit Xumun,

«Kypnan [IpuknagHo¥ CIEKTPOCKONIUN,
«KoopauHaliMoHHast XUMUSD,

«KypHan CTpyKTypHOU XUMUN,
«PoCCHICKMI XUMHYECKHUH KypHAI» U JP.

6. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON cCeTH
«IHTEepHETY», HEOOXOAUMBIX ISl OCBOSHUS TUCITUTIIINHBI
http://chemistry.ru/
http://www.himhelp.ru/



http://chemistry.ru/
http://www.himhelp.ru/

http://www.nglib.ru.

http://www.xumuk.ru/

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

HNHTepHeT caliThl BeAyIIMX rOCylapcTBEHHbIX BY30B M HaydHBIX OpraHu3aunuil
PO: MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

3apyOekHbIe Beaylnue Hayunble u yueOHble 1etpel: NBS USA, MTI UK, ChLab
Japan, NSRDS u np.

WutepakTrBHas 6a3a JaHHBIX KHUT U )KypHajIoB SpringerLink.

Xumnueckuii penakrop ChemSktch:http://www.acdlabs.com

/. Meroauyeckne YyKazaHHs [JJds1 OOYYAKIIMXCA IO OCBOEHHUIO
AUCHUTITHHBI

Ne HaumeHnoBanue ®opMBbI CaMOCTOSTENBHONU PAOOTHI ®opmel
paszeina OTYETHOCTHU
1 BBenenune AKTyanuzanusi coaepKaHus TEM YO
M3y4aeMOW JUCHUIUIMHBI
2 Crnektpockonusa | CaMOCTOATENBHOE H3yUEHUE PA3LEIIOB. YO, JIP

kosnebarenbHbIX | [lonroToBka K 1a00paTOPHBIM 3aHATUSIM.
nepexoq0B B Mo- | PaGora ¢ yueOHoM nuteparypoii, 6azamu
JICKyJIax JTaHHBIX B ceTH Internet.

3 [Ipumenenue CaMocTosATeNIbHOE U3YUYEHUE PA3/ICIIOB. YO, JIP
kosneOaTenpHOM | [logroToBka K 1abOpaTOPHBIM 3aHSATUSIM.
criekTpockonuu | PaGora ¢ yueOHoit muTeparypoii, 6azamMu
B XUMHUHU METAJ- | JaHHBIX B ceTH Internet.

JIOTIOJIMMEPOB

8. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX HpPH
OCYyILIeCTBJIEHHMH 00Pa30BaTeJIbHOI0 Mpouecca no JUCUUIJInHe (MOayJa10) (MpHu
HE00XO0IUMOCTH)

8.1 IlepeueHb HEOOXOAUMOT0 MPOTPAMMHOI0 00eceYeHust

B xypce maGopatopHbIx pabOT HCMONB3YETCS CIEAYIONMEee MPOTPAMMHOE
obecneuenue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Komrmbto-
TepHas nporpamma Hyper Chemistry .

8.2 IlepeueHnb HEOOXOAUMBIX HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. KoncynsrantlIimroc//www.consultant.ru

2. @enepaibHbBI UEHTP HHPOPMAIIMOHHO-00pPA30BATEIBHBIX PECYPCOB.
URL: http://fcior.edu.ru/.

3. Poccuiickuii oOpa3oBatenbHbIi moprain. URL: http://www.school.edu.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
http://fcior.edu.ru/
http://www.school.edu.ru/

9. MaTepunajbHO-TeXHHYECKas 0a3a, HeoOXoauMasi Il OCylIeCTBICHU S
o0pa30BaTeJIbHOIO NPoLEcca Mo AUCHHUILIHMHE

Jlist MatepuanbHO-TEXHUYECKOro odecneueHus: AucuIuiabl «Komnebdarens-
Hasl CIEKTPOCKOIUS METAJUIONOJUMEPOBY UCIOJIB3YETCs 1ab0opaToOpHOE 000pyI0-
BaHHE M yuyeOHO-HayyHas ammapatypa (MHTEpaKTHBHas JIOCKa, JIEMOHCTpPAIMOH-
HBIE€ MOJICIIN).

[Ipu BBIONTHEHUH JTAOOPATOPHBIX PadOT AJid peanu3aluud METOJUK HCIOJNb-
3ytorca: uHbpakpacHble Dypbe-ceKTpoPOTOMETPhl, MHBEHTAPh W3TOTOBJICHUS
NacT U TabJETOK UCCIIEeNYEeMbIX COeIMHEHUH, Bechl aHanuTudeckue. [Ipu nposexe-
HUU 1a00paTOPHBIX Pa0OT UCHOJIB3YIOTCS XMMUUECKHE PEAKTUBBI U MOCY1A.

[13BM ypoBHs He Huxke Pentium IV ¢ onepaumonnoit cuctemoit Windows
XP /' Windows 7, Komnbtorepras nporpamma Hyper Chemistry.

MaTepI/IaJ'IBHO -TEeXHUYECKOE O0ecIieucHHue AUC-

Bun pabor
UTUIMHBI (MOYJIS1) M OCHAIIIEHHOCTh
JIex1ImoHHEbIE Jleknmonnast aygutopus 422C, ocHalleHHas
3aHSITHSA MPE3CHTAIIMOHHOW TEXHUKOW U COOTBETCTBYIOIINM
POrpaMMHBIM 00ECTICUCHHEM.
CemuHapckue -
3aHATUS
JlaGopatop- Aynutopus 422C, ocHalleHHas TPE3EHTAIIMOH-

HBIC 3aHATHUA

HOW TEXHUKOH M COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecnieueHueM © jaboparopun (aKyJIbTeTa, YKOM-
TUIGKTOBAaHHBIC CIICIUATM3UPOBAHHOW MeOenbl0 |
TEXHUYCCKUMU CPEJICTBAMH OO0YUCHHSI.

Kypcosoe -
IPOCKTUPOBAHUE

['pynnoBeie Aynutopus 422C, ocHallleHHas TPE3eHTAIIMOH-
(MHIWBUIyaIbHBIE) | HOM TEXHUKOH M COOTBETCTBYIOIIUM MPOTPAMMHBIM
KOHCYJIbTallUU o0ecreueHueM.

Tekymmit Ayautopus 422C, ocHalleHHas MPE3eHTaAlHOH-
KOHTPOJIb, MPOME- | HOM TEXHHKOH U COOTBETCTBYIOIIMM IPOTPaMMHBIM

)KyTOUHasi aTTecTa-
U

oOecIieyeHuEM.

CamocrTos-
TeabHas paboTa

KabuneT mis camocTosTenbHOM paboThl, OCHA-
IICHHBIA KOMITBIOTEPHOM TE€XHUKOW C BO3MOYKHOCTBIO
NOAKIIFOYEHUSI K ceTu « HTepHeT», mporpaMmon 3k-
PAHHOTO YBEJIWYEHHS M O0ECTEYEHHBIM JOCTYIIOM B
AJIEKTPOHHYIO WH(POPMAITMOHHO-00Pa30BaTCIILHYIO
Cpelly YHHUBEpPCUTETA.




