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1 Hean 1 3a0a4u M3YYeHHUS TUCHUTIINHBI

IIpenonaBanne kypca «MK u KP criekTpockonusi HEOPraHM4ecKux U KOop-
JUHALMOHHBIX COCIMHEHUI» UMEET LIEJIbIO AaTh CTYACHTY IIOHUMaHUE IIPUHIIUIIN-
aNbHBIX OCHOB, IMPAKTUYECKUX BO3MOKHOCTEH M OTpaHUYECHUNA METOJ0B KoJjieOa-
TEJIBHOW CIIEKTPOCKOIINU IIPU UCCIEAOBAHUN XUMUYECKUX COCIUHEHUM.

B kypce cTryaeHTaMm naercs yMEHUE MHTEPIPETUPOBATH U I'PAMOTHO OLIEHU-
BaTh 3KCIEPUMEHTAJIbHBIE JAHHBbIE KOJIeOaTeIbHON CINEKTPOCKONUHU, B TOM YHUCIE
myOJMKyeMble B Hay4HOW JIMTEpaType, MO3BOJISIIONINE U3BIEKATh YHUKAJIBHYIO U
MPUHIIMIHAIBHO BAXKHYIO HH()OPMAIIMIO O CTPOEHUU U CBOMCTBAX BEILIECTB.

1.1 Heap qUCUUIIAHBI

JlaTh CTyJIeHTaM XUMHUKaM-HEOpPraHUKaM IIHPOKOro Mpoduisi MUHUMAITb-
HBIM HA0Op CBeJeHMI B 00JacTU KOJIEOATEIHHOM CHEKTPOCKOMNH, HEOOXO0IUMBIH
JUISL pellieHrs] KOHKPETHBIX 3aJ7iay M0 WACHTU(UKAIUU U ONPEECTICHUI0 CTPOCHUS
HEOPTraHUYECKUX U KOOPJUHAIIMOHHBIX coeIMHeHUN. HayuuTh onTuManbHOMY BbI-
00py METOJIOB K0JIeOATeIbHOU CIEKTPOCKONUHU JJIsl PEIIeHUs TOCTABICHHBIX 3a-
Jla4, 3HaTh OCHOBBI TEOPUH U DKCIIEPUMEHTA U JIeJIaTh 3aKIIOUCHUS] HA OCHOBAHHUH
aHaJM3a M COMOCTABIICHUS UMEIOIITUXCS CIICKTPAIbHBIX JTAHHBIX.

1.2 3agauyn qTUCHUIIJIMHBI

B pesynbrare u3ydeHus JaHHOW JUCHMIUIMHBI CTYJEHTHI JOJKHBI

1) 3namo:
— OCHOBBI TEOPUHU U DKCIIEPUMEHTa K0JIeOaTEeIbHON CIIEKTPOCKOITUU
- KTacCU(UKAIUIO U XapaKTEPUCTUKY METOJIOB K0JIeOATeIbHOU CIIEKTPOCKOIINH;
- TEOpPETUUYECKHE BOMPOCH KoJjeOaTeIbHONW CIEKTPOCKONUM Ha Ka4eCTBEHHOM
YPOBHE;
- MPOOJIEMBI TIOJTYYCHUS U PETUCTPAIMU KOJIeOaTeIbHBIX CIICKTPOB;
- METO/Ibl ONPEACIICHUS YHEPreTUUECKUX U TEOMETPUUYECKUX MapaMEeTPOB XUMUYE-
CKHUX CBSI3€U U MOJICKYJT;
- PUHIIAIIBI pa0OThI CEPUMHBIX CIIEKTPATbHBIX MPUOOPOB;
- CTpaTeTHI0 MPUMEHEHHS METOJ0B KOJieOaTeIbHON CIIEKTPOCKONUU MPU HJICHTH-
(dbUKaIMy ¥ KAaYeCTBEHHOM aHAJIN3€ XUMUYECKUX COCTMHCHHM.

2) ymemu:
— BBIOMPATHh ONTUMAJIbHBIC METOABI KOJIEOATEIbHON CIIEKTPOCKOIIMH JIJIsT UCCIISHO0-
BaHUs KOHKPETHBIX XMMUUYECKUX COCTMHECHUN 1 BEIIECTB;
- HHTEPIIPETUPOBATH CIICKTPAJIbHBIC JaHHBIE KOJe0aTeIbHON CIIEKTPOCKOIIHH;
- TOTOBUTH HCCJIETyeMble BEIECTBA JJISI CIEKTPAJbHOTO aHaIW3a B BHIOPaAaHHOM
JMana3oHe JICKTPOMAarHUTHBIX BOJIH;
- UASHTU(DUITUPOBATh XUMHUYCCKHUE COSTUHCHMS 1O JaHHBIM KOJICOATeIbHOM CIICK-
TPOCKOITHH;
- MPUMEHSTH JJAaHHBIE METOJIOB KOJIEOATEILHOM CIIEKTPOCKOIIUM TIPH UCCIICIOBAaHUM
XUMHUYECKHUX MPOIIECCOB.

1.3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMBbl
Jucuunnuaa «MK n KP cnexkTpockonuss HEOpraHM4ecKux M KOOpJAUHALH-
OHHBIX COCJIMHEHHI» OTHOCUTCS K BapuaTHBHOW yacTu bioka 1 yueOHOro miaHa.



[IpenmecTByromen AUCUUIUIMHON sIBIsieTCsl «PHU3MYECKHE METOABl HCCIENOBa-
HUS», YATAEMOU B TPETHEM CEMECTPE.

3HaHus1, TPUOOPETEHHbIE TIPU OCBOCHHUM JTAHHOTO Kypca, OYAYT HCIOIB30-
BaHBI MIPU PELIEHUH CTPYKTYPHBIX 3a/1a4 UCCIIEIOBATEIbCKUX XUMAUYECKUX TUCHIH-
IJIMH M0 HEOPTaHUYECKON XUMUH U XUMUH KOOPANHALIMOHHBIX COCAUHEHHUIA.

1.4 TlepeueHb NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMS] MO JUCUMILIHHE
«K n KP cnekTpockonusi HeOpraHm4ecKuxX U KOOPAMHALMOHHBIX COe/INH e-
HHMID», COOTHECEHHBIX C INIAHHUPYEMBbIMH pe3yJbTaTaMH OCBOCHHUS 00pa3oBa-
TeJIbHOH NPOrpaMMbI

N3ydenne nanHoi yueOHON AUCIUILIMHBI HAIPaBIeHO HAa OopMHUpOBAHUE Y
oOyyaromuxcs cienyromux komnetenuii: OIMK-2, ITK-1 u T1K-2

NH- B pesynbTaTe uzydyenus ydyeOHON AUCHUTUTUHBI
No | ACKC Conepante o0y4Jaronuecst J0IKHBI
KOMIIE
LI | e, | KOMICTEHLIM
e (unu e€ yacTu) 3HAThH yMeTh BJIaJIeTh
100505
1. OIIK- | BmajgeHueM Ha- | kiaccuduka- | BEIOMPATH OM- | METO0JIOTU-
2 BBIKaMH TIPO- IO M XapaK- | TUMaJIbHBIC el koseba-
BEJICHUS] XUMHU- | TEPUCTUKY METOJIBI KOJIe- | TCIbHOMU
YECKOI0 IKCIIe- | METOJIOB KO- | OaTenpHOM CIIEKTPOCKO-
pUMEHTA, OC- naebaTebHOM | CIIEKTPOCKO- 0507
HOBHBIMM CHUH- | CIIEKTPOCKO- | ITUU JJIsI UC-
TETUYECKUMU U | TIUH; TEOpe- CJIE€IOBaHUS
aHAJIUTUYE- TUYECKHE BO- | KOHKPETHBIX
CKUMH METO- MPOCHI KOJIE- | XUMHUYECKUX
JlaMU TOJTyYe- OarenpHONI COeIMHEHUHN U
HUSI ¥ UCClIe- CIIEKTPOCKO- | BEILIECTB
JIOBAHUS XU- MUK Ha Kayde-
MHUYECKUX BE- | CTBEHHOM
IIECTB M Peak- | ypOBHE
1105051
2 [IK-1 | crtocOOHOCTBIO | CTpATETHUIO MPUMEHSTh METO0JIOTU-
BBITIOJTHATH MPUMEHEHUsS | JaHHBIE METO- | € Hccleno-
CTaH/IapTHBIC METOOB KO- | JIOB KoJieOa- BaHUS XUMHU-
OIepanuu 1o nebaTebHOM | TeTbHOM CIEK- | YECKUX IPOo-
npeJjiaraéMbIM | CIIEKTPOCKO- | TPOCKOIIUM MIPH | IIECCOB U
METOJIUKAM AU TIPU WCCIICIOBAaHUU | CTPOCHUS XU-
UAeHTU(DHUKA- | XHMHYECKUX MHYECKHUX CO-
MU U Kaue- MPOIIECCOB eIMHEHUN
CTBEHHOM METOIaMH
aHAJIN3E XU- KoJie0aTelb-
MHYECKHUX CO- HOU CIIEKTPO-
CJIMHEHUI CKOITNU
3 [IK-2 | Bnmagenuem Oa- | mpuOOPHYIO | OJATOTOBUTH METO0JIOT U~
30BBIMU HaBbl- | 0a3y kosneOa- | oOpa3lbl v 3a- | e Kose0a-




NH- B pe3ynbTaTte u3ydyeHus yd4eOHON AUCHUIUIUHBI
No | 7€KC Conepane oOy4aromuecst T0IKHbI
mn | KOMTC KOMIIETEHIIUU
;eH}; (unu e€ yacTu) 3HATh YMeTh BJIaJleTh
KaMU UCIOJIb- | TEIBHOU IIACATh UX KO- | TEIBHOU
30BaHHUs CO- CHEKTPOCKO- | JeOaTebHbIe CIIEKTPOCKO-
BPEMEHHOMU all- | Iuu CIIEKTPBI 1005051
1apaTypsl Ipu
IIPOBEICHUU
HayYHBIX UC-
cle10BaHuM

2. CTpyKTypa M coaepxkaHue TUCHMILIUHbBI

2.1 Pacnpenesnienue TPyAOEMKOCTH JUCHMILIMHBI 110 BUIaM padoT
O6mas TpyIoE€MKOCTh AUCHUILIMHBI cOCTaBiisger 2 3ad.en. (72 yaca), ux
pacnpeiefieHue o BuaaM padoT MPECTaBICHO B TaOIHIIE.

Bun yaeOHoi1 paboThl Bcero CemecTpsl
qacoB | 8
KonTakTHas paGoTa, B TOM 4HCjIe 40,2 | 40,2
AyAUTOpPHBIE 3aHATHS (BCEro) 38 38
3aHsaTUd JIEKIIHOHHOTO THUIIA 18 18
JlaGopaTopHbie 3aHITHS 20 20

3aHATHS] CEMUHAPCKOTO THUIA (CEMUHAPHI, MPAaKTHYe- - -
CKHE 3aHSTHS)

Nuasi koHTaKTHAsl padoTa: 2,2 2,2
Kontpons camocrositensHol pabotsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeibHasi padboTa, B TOM YHUCJIe: 31,8 | 31,8
Kypcosas pabora - -
IIpopaboTka yuebHOTO MaTepuaia 31,8 | 31,8
BrinonHenne nHAUBUIYAIBHBIX 3aJJaHUN - -
Pedepar - -
KonTpoasb = =

IToaroroBKa K 5K3aMeHy - -

O61masi Tpy10eMKOCTh | 4ac 72 72
B TOM 4YHcJie KOHTAKTHasA 402 | 402
padora
3ad4. ejl. 2 2




2.2 CTpyKTypa AMCHUILJIUHBI:

Pacnpenenenue BuaoB yueOHON pabOThl M MX TPYIOEMKOCTHU MO pasjesaM
JUCLUIUIMHBI.
Pa3nenbl nUCUMIIMHBL, U3y4yaeMble B 4 cemecTpe

No KonmuecTBo yacos
pas Aynutopnas padota Camo-
HaumenoBanue paszaenon CTOSITEIb-
ne- Bcero 6
1a J I13 JIp | Had paovo-
Ta
1. |BBeneHue. 3,8 2 - - 1,8
9 Cnektpockomnusi KojebaTenb- 32 10 8 14
" |HBIX MIEPEX0JIOB B MOJICKYJIaX.
[Ipumenenue kosnebdaTeabHOM
3. 34 6 - 12 16
CIIEKTPOCKOMUU B XUMUH.
Bcezo: 18 - 20 31,8
2.3 Copep:xkaHne pa3aesioB AUCHUILIHHDI:
2.3.1 3aHATHSA JEeKIHOHHOT0 THIIA
No dopma
a TeKy-
P& Hanumenosanne Y
3 Copeprkanue pazaena IeTo
paznena
ne KOH-
na TPOJISt
1 2 3 4
1 BBenenue dusznueckass Teopusi MeTona. Bo3MOXKHOCTH, YO
00JIaCTH MPUMEHEHUsI U UHTErPalsl METOJI0B
K0J1€0aTeTbHON CIIEKTPOCKOIIHH.
2 | CnexTpocko- KBaHTOBOMEXaHWYECKUHN MOAX01 K onucanuio | YO,
nusi  Kkoseba- | KojaebaTenbHbIX CIEeKTpOB YpoBHU 3Hepruu, | JIP

TENBHBIX Tepe- | ux  kinaccupuxanus.  DyHAaMEHTAIbHbIE,
XOJI0OB B MoOJIe- | 0OEpTOHHBIE U COCTaBHbIE YacTOThl. UH]pa-
KyJiax kpacHble (1K) cniekTpbl MOIJIOLIEHNS U CHEK-
Tpbl KOMOUHaImoHHOTO paccesaus (KP).
[IpaBuna oTOopa U MHTEHCHBHOCTH TOJIOC KO-
nebarenbHbIX mepexonoB B MK-cmekrpax mo-
rioueHus u B criekrpax KP.

Knaccuyeckunii moaxoj K pelIeHUI0 NPsIMON U
oOpaTHOM KojeOaTeNbHBIX 3a1ad. YacToThl U
(GbopMBbI HOpMAJIBHBIX KOJI€OaHUN MOIEKYI.
Bri6op monenu. EcTecTBeHHBIE M1 HOPMAJIbHBIE
KoopauHaThl Molsiekyn. Kosadduuuentsl kune-
MaTUYECKOT0 B3aUMOJICHCTBUS U CUJIOBBIE TO-
CTOSIHHBIE. YUYET CUMMETPUU MOJIEKYIJL.




Tunsl cUMMETpPUM HOPMAJbHBIX KOJI€OAHUH.
[IpuBoauMBIE U HENPUBOAUMBIE IpPEICTaBIIE-
Hus. TaOauipl xapakTepoB HENPHUBOIUMBIX
IIPEACTABICHUNA TOYEYHBIX I'PYIIl CUMMETPUU
U IIpaBuja II0Jb30BAHUSA UMHU IPU Ompeiese-
HUM TUIIOB CUMMETPUM U AKTUBHOCTU HOp-
MaJibHBIX KoJieOanuii Mosekyn B cnektpax MK
u KP.

XapakTepUCTUYHOCTh HOpPMaJIbHBIX KoseOa-
Hui. KoHuenuus rpynmnoBeIX 4acTOT U €€ Or-

KoJIe0aTeIbHOM
CIIEKTPOCKOTIHH
B XUMHUU

CamocTostenbHast padora Nel.
CamocTostenbHast padota No2.
Ntorosas camocrositenbHas pabota

pannuenusa. ConocrtaBienue HWK- u KP-
CIIEKTPOB U BBIBOJbI O CAMMETPUHU MOJICKYI.
1 2 3 4
3 | Ilpumenenue Nnentudukanus cnexrpanbHbix aanHbix. Ka- | JIP, CP
Kos1ie0aTeabHOM | YeCTBEHHBIM M KOJUYECTBEHHBIN aHanu3. [Ipu-
CIIEKTPOCKO- TOTOBJICHHE OOpa3loOB JJisl CIEKTPAIbHBIX W3-
MU B XUMUH MEpEHUH.
UccnenoBanusi CTpOEHUSI MOJICKYJ, AUHAMU-
YECKOM HM30MEpHUH, PABHOBECUU M KHUHETHUKHU
XUMUYECKUX PEAKIIHI.
MeTtoabl u TEXHUKa HK- u KP-
criektpockonuu. [Tousitust o metonax HITBO u
MHIIBO. IloaroroBka o0pa3IoB A PETHCT-
palyu CIIEKTPOB.
2.3.2 3aHATHUSI CEMMHAPCKOT0 TUINA
3aHATUSA CEMUHAPCKOIO THUMA - HE IPEAYCMOTPEHBI
2.3.3 JlaGopaTopHblie 3aHATHS
dopma
HaumenoBanue
Ne pasena HanMeHnoBaHue 1a00paTOpHBIX paboT TEeKYIIETO
KOHTPOJIS
1. BBenenue Texauka 6e30macHOCTH IIpH paboTe B XUMHUYE- YO
ckoit maboparopun. Pabota c anmekrpousmepu-
TETHHBIMHA U ONTHYECKUMU TPHOOPAMH.
2.  |Cnexrpockonmsi U3mepenne UK ciekTpoB MiI€HOK MOJTMMEPOB. JIP
kosieOaTenbHbIX [M3Mepenne UK criekTpoB TBEPABIX COSTMHE-
NEPEXOI0B B |HHM.
MOJIEKYJIaX N3mepenne UK-criekTpoB NOrIOMIEHHS KUIKUX
COCIMHEHU.
3. |Ilpumenenne |Pabota c bazamu nannbpix mo MK crmekrpam. JIP




2.3.4 IlpumepHas TeMaTHKAa KyPCOBBIX padoT
[IpoBeneHue KypcoBbIX pabOT MO JUCHHUILIUHE — HE TIPETYCMOTPEHO

2.4 IlepeyeHb y4eOHO-METOANYECKOr0 o0ecredeHusl AJIsl CAMOCTOSTE) b-
HOM padoOTHI 00YYAKOIIMXCH 110 TUCHMILIMHE

[lepeyenb yueOHO-METOIMUECKOTO 00ECTICYEHUS TUCIIUTLIMHBI

s Kojeoa-
TEJIbHBIX IIE-
PEXOI0B B MO-

NoHanmeHnoBanue .
10 BBIIIOJIHEHUIO CAMOCTOSATENBbHON paboThI
pasnena

1 2 3

4,BBenenue bykxos H.H., Ky3nenosa C.JI., Kocteiprna T.B. ®uznueckue
METOBI UCCIIET0BAHMS. MOJIEKYIJIApHAsl COEKTPOCKONUS. YU.
nocobue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/MOLEKULY
RNAYSPEKTROSKOPIY_6.pdf

5/Cnekrpocko- |1.bykoB H.H., KonokonoB @.A., Kocteipuna T.B., Ky3nenosa

C.JI. ®uznyeckue metoabl uccneaopanus: KonebarenpHas
cnekTpockonus. Yu. nocobue, Kyol'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE

JEeKyJIax LNAYSPEKTROSKOPIY_4.pdf
6. [Ipumenenue |bykoB H.H., Kocteipuna T.B., A6pamos JI.E., ®ypcuna A.b.
konebarens- |Dusmueckue metonsl uccinenoBanus. Yacts 2. KonebarenbHas
HOM CIEKTpO- |cHeKTpockonus. Yd. nmocooue, Kyol'V,
ckormu B xu-  |http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
MU LNIESPEKTRI_3.pdf
3. Odpa3oBaTejibHbI€ TEXHOJOTUHU
Kommuect-
Bun 3ansTus Hcnonb3yeMble MHTEPAKTUBHBIC
Cemectp BO
(JI, IIP, JIP) 00pa3oBaTeIbHbBIC TEXHOJIOT U
4acoB
4 JI AJICKTPOHHBIC TIPE3CHTAIINHT 6
I1P -
JIP pernieHne mpooOIEMHBIX CUTyaIuil B 6
COCTaBE MAJIBIX I'PYII.
Uroro: 12

4. OueHOYHBbIE CpeICTBA ISl TEKyLIero KOHTPOJIA YCIeBaeMOCTH M
NMPOMEKYTOYHOI aTTeCcTaAlUU

Tekymmit

KOHTPOJIb OCYIIECTBIISIETCSI B YCTHOM M 3JIEKTPOHHOU (hopme B

MPOIIeCCe BBIMOTHEHUS Ta00paTOpHBIX padoT. [IpomMexxyTOUHBIN KOHTPOJIh TTPOBO-
JUTCS B BUJIE YCTHOTO OIMPOCA U BBHITTOJTHEHUSI CAMOCTOSITENIbHBIX padoT. Toroswiit

KOHTPOJIb OCYIIIE

CTBJIACTCA IIPUCMOM 3a4CTa B 4 CCMCECTPC.

Kpurepuun oueHku cOpPMHPOBAHHBIX KOMIIETEHU MU ONpeIeasIiTCH
YPOBHEM YCBOCHHS M3y4aeMOro MarepuaJia
- o0yuaeMblii uMeet omnpezeneHHoe npencrabienre 00 MK cnekTpanbHbIx

METOOdax HMCCIICH

OBaHHA, HO HC IIPOABJLICT HX I[OJ'DKHOfI OCMBICJIICHHOCTH M HEC

CIPAaBISCTCS C BBIMOJHEHHEM COOTBETCTBYIOIIMX MHUCHMEHHBIX M JKCIIEPUMEH-
TaJbHBIX Pa0OT (HE3aYTEHO);



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

- oOyyaeMbIii umeeT yetkue npenacrasieHus 06 MK cnextpanbHbIX MeTogax
HCCIIEIOBAHUSI, TOHUMAET UX CYIIHOCTh, OJHAKO OOHAPYKUBAET 3aTPYJHEHHUE B UX
BOCIIPOM3BEJACHUN U MPUMEHEHUHU Ha MPAKTHKE, YTO MPUBOJUT K HEOOXOJAUMOCTHU
YTOUHSIIOIIUX M JOTOJIHUTEIbHBIX BOMPOCOB B MPOIECCE MPOBEPKU (3aYTEHO,
yAOB);

- 00yuyaeMblii JOCTATOYHO MOJHO OocMbiciaua matepuan o0 MK cnexrpans-
HBIX METOJIaX HCCIEIOBaHUs, C MOHUMaHUEM (OPMYIUPYET COOTBETCTBYIOIIHE
MOHATUS (TEOPETUUYECKUE MOTOKEHHS ), XOTS MPU UX OOOCHOBAHUH U BOCIIPOU3BE-
JICHUU HYXKJAETCS B HEKOTOPBIX YTOYHEHHUSAX, OOHAPY)KUBACT YMEHUE NMPUMCHSTH
YCBOEHHBIE 3HAHUS HA MPAKTUKE, TOMYyCKash MEJIKHEe, HECYIIIECTBEHHbIC HEI0UETHI B
MUCBbMCHHBIX paboTax (3a4TeHO0, XO0p);

- BBICIIMI YpPOBEHb BJIQJCHUS MATEPUAJIOM COCTOUT B TITyOOKOM OCMBICIIE-
Huu UK criekTpalibHBIX METOJIOB MCCJIEAOBAaHUS Ha MOHATHUITHOM YPOBHE, B yMe-
HUU CBOOOJHO U JIOTUYHO BOCIIPOU3BOIUTH M OOOCHOBBIBATH COJICPKAIIUECS B HUX
MOJIOKEHHUS MpUMepamMu U (HakTaMu, a TaKXKe He JOMYCKaTh OIMIMOOK IMPH BHITIOJI-
HEHUU TMHUCHBMEHHBIX M MPAKTUUYECKUX paboT, MPOSIBIATH CAMOCTOSTEIbHOCTH U
9JIEMEHTBI TBOPYECTBA (3a4TEHO, OTJI).

4.1 ®oHa OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHNs TEKYIIEH aTTecTalu

TEMBI CAMOCTOSTEJIBHOM PABOTHI Ne 1

o kypcy «MK u KP cniekTpockomnusi HEOpraHM4eCKUX U KOOPAUHALIMOHHBIX
COECIMHEHUI»

o teme «M3mepenne MK criekTpoB TBEPABIX COEAUHEHUIN»

3anmcath B Tabnetkax ¢ KBr u B cycreH3un ¢ Ba3eJIMHOBBIM MAaciioM, TIpO-
BECTH 00pabOTKy M OTHEeceHue Tojoc noriomeHuss MK crekTpoB TBEpabIX comeit
CJICYIOIUX COCTUHEHUM:

A) 6€3BOJHBIX ¥ KPUCTAIOTHAPATOB CYITH(ATOB HATPHUS U MEIH;

b) MoHO-, - 1 Tpu3amenieHHbIX (hochaToB HATPHUS;

B) KuCIIBIX, OCHOBHBIX U HOPMAJIBHBIX KapOOHATOB KIS U KaJIbIHS;

') aroMOKaMEBBIX U XPOMOKAJIMEBBIX KBACIIOB;

J1) HUTPATOB KaJHsl, HATPUS U JIUTHUS;

TEMbI CAMOCTOSATEJBbHOM PABOTBI Ne 2

1o kypcy «MK u KP ciekTpockomnusi HEOpraHm4eCcKux U KOOPAUHALIMOHHBIX
COCIUHEHUN»

o teme «M3mepenne MK-CcriekTpoB NOrIonIeHNs ra3oB U )KUJIKUX COEUHE-
HUU

3anucaTh, NpOBECTH 00pabOTKy U oTHeceHue mnosioc noraomenuss UK crnek-
TPOB r'a30B U PACTBOPOB CJIECAYIOIINX COSTUHEHHI:

A) mapsl BOJIbI, aMMHUaKa, CepoBOI0poa, OeH305a, XJIo0podopMma;

b) nmepBUYHBIX 1 BTOPUYHBIX AMUHOB;

B) kucnbIx, OCHOBHBIX M1 HOPMATBHBIX KapOOHATOB KaJIUSI W KAJIBIIHS,;

I') amoMoKanmueBhIX 1 XPOMOKAJIMEBBIX KBACIIOB;

J1) HUTpaTOB Kajusl, HATPUS U JTUTHS;



TEMA UTOI'OBOM CAMOCTOSITEJIbHOMN PABOTHI
o kypcy «MK u KP cniekTpockomnuss HEOpraHu4ecKux U KOOPANHAIMOHHBIX
COETMHEHU))

3anucarb CIEKTPhI, IPOBECTH OTHECEHHUE MOJIO0C MOTJIOLIEHUS U YCTAHOBUTh
XUMHYECKYIO (POPMYITy U CTPOCHHE HEM3BECTHOTO COCTMHEHHS.

4.2 ®oHJ OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHUsI MPOMEKYTOUHOH aTTe-

CTaIUH
Bonpocsl k 3auery

OO0mas xapakTepuCTHKa METOIOB K0JIeOaTeIbHOM CIIEKTPOCKOIINH.
[Tonysmnupudeckue MeTo bl B K01e0aTeIbHON CIIEKTPOCKOIHH.
[Ipsimast u oOpaTHasI cieKTpaibHas KojebaTenbHas 3a1a4a.
3aKOHBI CBETOIIOTJIOIICHUS.
BeposTHocTH KONebaTeIbHBIX MIEPEX0I0B U MPaBHiia 0TOOpA.
MHTEeHCHUBHOCTH B KOJIEOATENBHBIX CIICKTPaX.
XUMUYECKHE MPOLIECCHI, BIUIIONINE Ha ITUPUHY CIIEKTPATIBHON TUHUU.
O6paboTka pe3yIbTaTOB CIIEKTPAIHHBIX U3MEPEHUH.
. EcTecTBeHHBIE TIpEIeIbI CIEKTPAIBHBIX U3MEPEHUH.
10 Konnenmust rpynmoBBIX 4aCTOT B KOJIEOATEIBHOMN CIIEKTPOCKOTIHH
11.Koppensnus CUIOBBIX TOCTOSHHBIX CBSI3CH.
12.TIpaBuna oto6opa B KOJIeOATETHHON CIIEKTPOCKOITHH
13.CummeTpus MOJEKYJISIPHBIX KOJIeOaHUH
14.MeTonuka >KcriepuMeHTa B K0yie0aTeaIbHON CIEKTPOCKOTIHH.
15.Bnusinue pacTBOpUTENs Ha KoieOaTeabHbIe CIIEKTPhI
16.Paznuuus B K- u KP-cnektpockonumu.
17.HopManbHble KoJie0aHHs MHOTOATOMHBIX MOJIEKYIL.
18. AHanu3 HOpMaNBHBIX KOJIEOaHUI MOJIEKYII.
19.JIByxaToMHBIE MOJIEKYJIbI.
20. TpexaToMHBIE MOJICKYIIBI.
21.YetbipexaTOMHBIE MOJICKYJIBI.
22 . TlsaTnaToMHbIE MOJICKYIBI.
23.11lecTnaToOMHBIE MOJICKYIIHI.
24. MHOTOATOMHBIE MOJIEKYJIBI.
25.KoopArHalMOHHBIE COETUHEHUSI C a30TCOAEPKAILIMMHU JTUTaHaMH.
26.KoopanHanoHHbIE COETUHEHHS C KUCIOPOACOACPKAILMMU JIUTAHTaMU.
27.KoopArHaLMOHHBIE COETUHEHHSI C CEPOCOAECPIKALTUMU JIMTaHIaMU.
28.KoopauHanMoHHbIE COSTUHEHUS C MOJHICHTaTHBIMU JINTAHaMU.
29.MetamiopraHn4ecKue COeqMHEHUS.
30.buoneoprannueckue CoeTMHEHUS.

Co~Noar~rLNE

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIHLHOU Y4eOHOU JIMTEPATYpPbI, He-
00X0AMM O J1JIsl OCBOCHHUS JUCIHUATIMHbBI

5.1 OcHoBHasi IUTEpaTypa:

1. Ilentun, HO.A. ®uszmyeckre METOJbI HUCCIENOBAHUS B XUMHUU [TeKcT]
Y4eOHuK IS CTYJIEHTOB BY30B. - M.: U3n-o "MUP" Uzn-so "ACT", 2003.
— 683 c. : mn. - (Metonsl B xumuu). - bubmuorp. : ¢. 658-661. - ISBN
5030034706. - ISBN 5170187602 : 358.00.



2. bykxos, H.H. ®usnyeckue MeTOABI HCCIENOBAHUS: KoJlebaTeapHas CIIeKTPO-
ckonust [TekcT] : yueOnoe nocodue / H. H. bykos, ®@. A. Konokonos, T. B.
Kocteipuna, C. JI. Ky3nenoa ; M-Bo oOpa3zoBanusi u Hayku Poc. denepa-
uuu, Kybanckuii roc. yH-T. - Kpacnoaap : [KybGaHckuii rocygapcTBeHHBIN
yauepcuret], 2010. - 53 c. : un. - bubnuorp. : c. 46. - 8 p. 45 k.

3. JleGyxoB B.M. ®u3uko-XxUMUYECKHE METOJIbl UCCIEAOBAHUS [ DIEKTPOHHBIM
pecypc]: Yuebnuk / B.U. JlebyxoB, A.U. Okapa, JL.II. [laBnroueHkoBa; mos
pen. AWM. Oxapa. — CIIG.: U3narenbctBO «Jlauby, 2012. — 480 c. : w1 —
(Yuebnuk s By3oB. CnenumanbsHas jutepatypa). — ISBN: 978-5-8114-
1320-1. — Pexxum gocrymna: https://e.lanbook.com/book/4543#book name

5.2 /lonoJIHUTEIbHAA JINTEPATYpA:

1. Bacunwena, B.U. CnektpanbHbie MeTOAbI aHaIM3a. [IpakTrueckoe pyKoBO-
JCTBO [DnekTpoHHbIN pecypc]: YueOHoe nmocodue / B.U. Bacunbena, O.D.
Crosinona, 1.B. lllkytuna. C.1. Kapnos; nox. Pex. B.®. Cemenona. — CII0.:
NznarensctBo «Jlanby, 2014. — 416 c. — (YueOuuku asns By30B. Crenualib-
Has nutepatypa). — ISBN: 978-5-8114-1638-7. — Pexxum goctymna:
https://e.lanbook.com/book/50168#book name

2. Ilentun, FO.A. OcHOBBI MOJIEKYIsIpHOM criekTpockomnuu [Tekcr] : yueOHOe
nocobue ansa cryaentoB By30B / FO. A. Ilentun, .M. Kypammuna. - M. :
Mup : BUHOM. Jla6oparopus 3Hanui, 2008. - 398 c. : . - (Meroas! B Xu-
Mun). - bubmuorp. : c. 392-393. - ISBN 9785947747652. - ISBN
9785030038469 : 379.50.

5.3. Ilepuoanyeckue u3IaHMs:
[lepuoanueckue xypHanbl: «XUMUS U )KU3HDBY,
«Kypnan O0mieit xumMmun»,

«KypHau [IpuknaTHON CIEKTPOCKOITUN,
«KooparHallMOHHAsT XUMUSD,

«Kypnan CTpyKTypHOH XUMHUIN»,
«Poccuiicknii XUMUYECKUM KYPHAID U AP.

6. Ilepevyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«IHTEepHET», HEOOXOUMBIX JIJIsI OCBOCHUS JTUCITUTIIIUHBI
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/cgi-bin/cre_frame_disp.cgi?sdbsno=19659
http://www.biblioclub.ru/
http://kubsu.ru/University/departments/CHEM/inorg/index.php u ap.
HNHTepHEeT calThl BEIyIIUX TOCYAapCTBEHHBIX BY30B M HaydHBIX OpraHu3anui
P®: MI'Y, CIIOI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u ap.
3apyOexHbic BeAyue HayuHnbie U yueOHbie metpel: NBS USA, MTI UK, ChLab
Japan, NSRDS wu np.
WuTepakTrBHAs 0a3a qaHHBIX KHHT U KypHaIOB SpringerLink.



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

Xumungeckuit pegakrop ChemSktch:http://www.acdlabs.com

/. Meroauyeckne YyKa3aHUsl s OOyYAKIIMXCS 1O OCBOCHHIO
AUCHUTITHHBI

Ne HaumenoBanue ®opMBbI CAMOCTOSTENBHOU PAOOTHI Dopmel
paszeina OTYETHOCTH
1 Beenenne AKTyannszanus COJIEpKaHUS TEM YO
M3y4aeMOMN JUCUUTIUINHBI
2 Cnekrpockonust | CaMOCTOATENIBHOE U3YUYEHUE PA3/IENIOB. YO, JIP

kosiebaTenbHbIX | [ToAroTOBKA K IaOOpATOPHBIM 3aHSATHUSIM.
nepexosioB B Mo- | PaGora ¢ yueOHoil nutepaTypoil, 0azamu
JIEKyJIax JaHHBIX B ceTu Internet.

3 [Ipumenenue CamocTosTENbHOE U3YUEHUE PA3AETIOB. YO, JIP
kosnebarenbHO | [lonroToBka K 1a00PaTOPHBIM 3aHATUSM.
criekTpockonuu | PaGota ¢ yueOHot nuteparypoii, 6azamu
B XUMHUH IAHHBIX B ceTH Internet.

8. Ilepeyenr WHGPOPMANMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX HPH
OCYyHIeCTBJICHUH 00Pa30BaTeJbHOI0 MpoLecca No JUCHUILINHE (MOAYJI10) (IpH
HE00XO0IUMOCTH)

8.1 IlepevyeHb HEOOXOAUMOIO MPOTPAMMHOI0 o0ecneyeHus

B kypce nabGoparopHbix pabOT HCIHONB3YETCS Cieaylollee MporpaMMHOE
obecneuenue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Komrmbro-
TepHas mporpamma Hyper Chemistry .

8.2 llepeyeHb HEOOXOAUMBIX HH(POPMALTMOHHBIX CIIPABOYHBIX CHCTEM

1. KoucyasrautlLmroc//www.consultant.ru

2. denepaibHblii LEHTP HHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB.
URL: http:/fcior.edu.ru/.

3. Poccuiickuii oOpa3oBatenbHbii mopran. URL: http://www.school.edu.ru/

9. MaTepuajibHO-TeXHHYECKasA 0a3a, He0OXoAUMMAsl 1JIS OCYIIeCTBIEHU S
0o0pa3oBaTeJIbHOI0 NMPoLecca Mo JUCHUILINHE

Jlns maTtepuanbHO-TeXHHYECKOTO obecneueHuss auciuiuinabl « MK u KP
CHEKTPOCKOMUSI HEOPTAaHUYECKUX M KOOPJAMHAIMOHHBIX COCIMHEHUN» HUCIOIb3Y-
eTcsi JlabopaTopHOe 00OpyJ0OBaHHE U yuyeOHO-Hay4yHas anmnapaTrypa (MHTEpaKTHB-
Has J10CKa, IEMOHCTPAILIMOHHbIE MOJIETIN).

[Ipu BeIMONIHEHUU 1a0OPATOPHBIX padOT AJIS peann3aluud METOAUK HUCIIONb-
3ytorcs: uHbpakpacHbie Dypbe-criekTpodOTOMETpPhl, WHBEHTAPh H3TOTOBICHUS
MacT ¥ TabJIETOK HUCCIIelyeMbIX COEUHEHUM, Bechl aHanuThuueckue. [lpu nposese-
HUU Ta00paTOPHBIX PA0OT UCTOJIB3YIOTCS XUMUYECKUE PEAKTUBBI U MOCYA.

[19BM ypoBHs He HIDKe Pentium IV ¢ onepanmonnoi cuctemoir Windows
XP /' Windows 7, Kommstorepras nporpamma Hyper Chemistry.



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

MarepuallbHO-TEXHUUECKOE O0ecCIeueHue auc-

Bun pabot
IUTUTUHBI (MOJIYJIs1) U OCHAIIEHHOCTh
JlekimoHHbIE Jlexunonnas aymuropusa 422C, oOcHaleHHas
3aHATHUS NPE3EHTAMOHHOW TEXHUKOM M COOTBETCTBYIOUIUM
IPOrPAMMHBIM 00ECIICUEHHEM.
CemuHapckue -
3aHITHS
Jlabopatop- Aynutopus 422C, ocHalleHHAs! TPE3EHTAIlMOH-

HBIC 3aHATHUA

HOM TEXHUKOW U COOTBETCTBYIOLIUM IPOrPaMMHBIM
oOecrieueHneM U Jabopatopuu (axKyJIbTeTa, YKOM-
IUIEKTOBAaHHBIE CHEIUAIM3UPOBAHHOW MEOeNbl0 U
TEXHUYECKUMU CPEJICTBAMH 00YyUYEHUSI.

KypcoBoe .
IPOEKTUPOBAHUE

I'pynnossie Ayautopus 422C, ocHalleHHas MPE3EHTAlHOH-
(MHIMBUlyalIbHBIE) | HOW TEXHUKOH M COOTBETCTBYIOLIUM MPOTPaMMHBIM
KOHCYJIbTAIlUU obecrieyeHueM.

Tekymmit Ayautopus 422C, ocHalleHHas MMPe3eHTAlHOH-
KOHTPOJIb, MpPOMeE- | HOM TEXHHUKOM M COOTBETCTBYIOIIUM IPOTPAMMHBIM

KyTOUYHas aTTecTa-
00551

obecreyeHueM.

Camocros-
TeJabHas paboTa

Kabuner st camocTosATenbHONM paboThl, OCHA-
IICHHBIA KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
MOAKIIIOYEHUSI K ceTu « HTepHeT», MporpaMMoil K-
PaHHOTO YBEJIWYEHUS U OOECIEUeHHBIH JOCTYIIOM B
3JIEKTPOHHYIO nH(pOpPMAIIMOHHO-00pa30BaTEIILHYIO
Cpelly YHUBEPCUTETA.




