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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

VYrinyOnenHoe  M3y4eHUE  aclHUpaHTaMH  COBPEMEHHBIX
HCCJIEIOBAHMSI CTPYKTYPBI U CBOMCTB HEOPTraHMUECKUX BEIIECTB

(GU3NYECKUX  METO/0B

1.2 3agaun JUCHUILIMHEL,

— YIIIYOUTh TEOPETUYECKUE 3HAHUS O COBPEMEHHBIX (PM3UYECKUX METOAAX MCCIICTOBAHMS
CTPYKTYPBI U CBOMCTB HEOPTAHMYECKUX BEIICCTB;

— TO3HAaKOMUTH AaCHHUPAHTOB C COBPEMEHHBIMH SKCHEPUMEHTAIbHBIMU METOJIAMU U
puOOpaMu, UCIIOJIb3YEMBbIMH B COBPEMEHHOW HEOPTaHUYECKOU XUMHUHU

— copMUpPOBaTH YMEHUE BEIOMPATh M UCIIOJIB30BATh HA IPAKTHKE METOBI UCCIICOBAHUS
HEOPTraHUYECKHUX BEIIECTB.

1.3 MecTo AucuMnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMBbl.
I[I/ICIII/IHJII/IHa ((COBpeMeHHI)IC MCTOJAbl HCCIICAOBAHUSA HCOPTaHUYCCKUX BCIICCTB»
OTHOCHUTCS K BapuaTuBHOM yacTH brnoka 1 «/{ucuunianasl (MOIYsH)» y4eOHOro IUIaHa.

1.4 Ilepedyenb MIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI.
[Tponiecc n3ydeHus: QUCLMIUIMHBI HampasieH Ha ¢opmupoBanue komnereHuuii OITK-1,

OIIK-2, TTK-1.
No Wnupexc Conepxanne B pesynbraTe uzydenus: yaeOHON AUCIMIUIMHBI 00yYatoNIrecs
.| KOMIIETE | KOMIIETeHIMH (nnu eé JIOJKHBI
‘|  HOum YaCTH) 3HATh yMeTh BJ1aJIeTh
1. | OIIK-1 | CmocoOHOCTH TEOpETHUECKUE CaMOCTOSITETTFHO HaBBIKAMHU
CaMOCTOSITEIHHO OCHOBEI BBIOMpATh, OCBaWBaTh | IJIAHUPOBAHHMS,
OCYIIECTBIISITh HAYYHO- | COBPEMEHHBIX Y IPUMEHSTh MOCTAaHOBKH U
HCCIIeIOBATEIIHCKYTO METOJIOB COBpEMEHHbBIE BBITIOTHEHUS
JeSTELHOCTD B WCCIICIOBAHNUA B | METOBI SKCIIEPUMEHTOB TSI
COOTBETCTBYIOIIEH HEOPraHMYEeCKOH | MccreloBaHus CHHTE32a W U3yUYCHHUS
npoeccnoHaIbHON u coo0pa3zHo HEOPraHUYECKUX
obryactu ¢ KOOPJIMHAIIMOHHO | TIOCTABJICHHOW 33a/la4ui | BEIIECTB
WCTIOJIb30BaHIEM i XuMHUH C Y4eTOM UX
COBPEMEHHBIX METOJIOB TOYHOCTH,
WCCIIEIOBAHUS U YyBCTBUTEIBHOCTH,
nH(OPMAITMOHHO- CTOMMOCTH U
KOMMYHHKAIMOHHBIX JIOCTYITHOCTH
TEXHOJIOTH
2. | OIIK-2 T'oToBHOCTE OCHOBHBIE moI0NpaTh HaBBIKAMU
OpraHMu30BaTh padoTy TpeOOBaHMS K o0opyioBaHue, TUTAHUPOBAHUS U
HCCIIEIOBATEIBCKOTO HU3MEPUTENLHOMY | HEOOXOUMOE ISt obecrieyeHust
KOJIJIEKTHBA B 00J1aCTH 00OpYAOBaHMIO, | BBIIOJIHEHUS HAYYHO- | KOJUIEKTHUBA
XMMUH U CMEKHBIX HAYK | UCIIOJIB3YEMOMY | MCCIIEOBATEIbCKUX HEOOXOTUMBIMH
B X0J€ 3a1a4 13 MaTepuaIbHO-
BBITOJIHEHHS MMEIOILErocs Ha TEXHUYECKUMHU
HCCIIEIOBATENbCK | PBIHKE U COCTABIATh | pecypcamu
ux pabor B TEXHUYECKOe 3a71aHue | (M3MEPUTENLHBIM
BBIOpaHHOU IUISL €TO obopymoBaHuEM,
o0nactu npruoOpeTeHus peaxkTHBamMH,
COIJIACHO OPTTEXHHUKOW U T.1.)
JIEHCTBYIOIIETO JUTSL BBITTOJTHEHUS
3aKOHOAATEIILCTBA 3aITaHUPOBAHHBIX
pabor
3. | [IK-1 I'otoBHOCTB NIPUHLINIIBI I10JIb30BaThCS OCHOBHBIMU
HCIIONIb30BaTh Ha (hm3nyeckux y4eOHOW, HAY9IHOM, MIOHSTUSIMU U
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No Wnpekc Copnepxanne B pesynbraTe uzyyenus yaeOHON AUCIMIUIMHBI 00yYalOIecs
.| KOMTIETE | KOMTICTCHIH (nmm e€ JIOJKHBI
"l HOMM YaCTH) 3HATH YMeThb BJIA/IETh
MPaKTUKE OCHOBHBIE METOIOB HAYYHO-TIOMYJISIPHOW | TEPMUHOJIOTHEH B
MPUHLIUIIBL, TEOPUHU H HCCIIeI0BaHUS JUTEPaTypoH, ceTbl0 | obmacTu
KOHIIETILIUH IUISL U3Y4IEHUS Wntepuer ms HEOPTraHMYECKUX
COBpEMEHHOH CTPYKTYPHI U npogeccuoHaNbHON MaTepHasoB;
HEOPraHMYeCKOH XUMHU | CBOWCTB JeSITEeTbHOCTH; METOANKAMHU
HEOPraHUYEeCKUX | IPOBOAUTH n3MepeHus Gpunko-
COEIMHEHUH CTaTUCTHYECKYIO XUMHYECKUX
00paboTKy XapaKTepUCTUK
9KCHEPUMEHTAIBHBIX | HEOPraHUYECKUX
JaHHBIX; BBISBIATH MaTepHaIoB
MPUIUHHO-
CJICZICTBEHHBIE CBS3U
«CTPYKTYpa-
CBOMCTBa» IS
HEOPTraHMYECKUX
BEILIECTB

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnipeaesieHne TPY10éMKOCTH AUCUMILIMHBI IO BUAaM padoT.

O6mass Tpyno€MKOCTh AMCHMIUIUHBI cocTaBiser 5 3au.ea. (180 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE
Ounas ghopma 0byuenus
Bun yuebnoit paboTbl Bcero CemecTpbl

9acoB 2 3
AyIUTOpHBIE 3aHATHS (BCEro) 66 36 30
B Tom uncine:
3aHATHS JTEKIIMOHHOTO THITA 16 8 8
3aHATUS CEMUHAPCKOr0 TUIA (CEMUHAPBI, 20 10 10
NPAKTHYCCKHUE 3aHSTHSI)
JlaGopaTopHbIe 3aHATHS 30 18 12
CamocronTejbHasi padoTa (Bcero) 114 36 78
B Tom unce:
[TpopaboTka yueOHOro (TEOPETUYECKOr0) MaTepuaa 87 36 51
ITonrotroBKa K TeKyIemy KOHTPOJIIO 27 27
Bun npomexxyTouHo# aTTectanuu (3a4eT, YK3aMeH) 3auer,

SK3AMET 3ayer JK3aMeH

OO61mast TpyI0eMKOCTh yac 180 72 108
3a4. efl. 5 2 3




3aounasn hopma ob6yuenus

Bun yae6HO# paboThI Bcero CeMmecTpbl
4acoB 6 Il
AyIuTOpHBIE 3aHATHS (BCEro) 34 22 12
B tom unciie:
3aHsTHS JEKIMOHHOIO TUIIA 8 4 4
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 6 5
NPAKTUYCCKHUE 3aHATHSI)
JlaGopaTopHble 3aHITHS 20 12 8
CamocrosiTeJibHas pa6oTa (Bcero) 146 68 78
B ToM uucne:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 119 68 51
[ToaroroBka K TeKymeMy KOHTPOJIIO 27 27
Buj npoMexxyTo4HO#t aTTecTanuu (3a4er, 3K3aMeH) Bia;:;Te,H S K3AMEH
OO01mas Tpy10eMKOCTh qac 180 90 90
3ad4. eI. 5 25 2,5
2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenencnue BuI0B y4eOHOW pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pasenbl quCHUIUIMHBL, H3y4daeMble B 2 cemecTpe (ounas popma)
KomndgecTBo yacoB
Bueayaur
Ne HaumenoBanwue pa3nenon Beero AYS;T:TI; Has op}?;;{
pabota
J | 113 JP | CPC
1 2 3 4 5 6 7
1. |OcHoBHBIE NOHSATHS O0OLIEH TEOPUH H3MEPEHUI 10 | 2 2 - 6
2. |Dusznueckue OCHOBBI MOJIEKYJISIPHOM cnekTpockonuu | 14 | 2 2 4 6
3.  |Cummerpusi MOJIEKYS M OCHOBBI TEOPHH IPYIII 16 | 2 2 4 8
4.  |KBaHTOBO-MEXaHHUYECKUE MOJICIH MOJIEKYJI 14 | - 2 4 8
5 BbruucnuTenbHble METOIBI MOJIEKYJISIPHOM 18 | 2 2 6 3
CHEKTPOCKOTUH
Hmoeo no oucyuniune: 72 | 8 10 18 36

Paszensl tucuuminHbl, n3yvaemeie B 3 cemectpe (ounas ¢popma)

KomanuectBo yacos

AynutopHas Breayut

Ne HaumenoBanue paznenon Beero paGora ;56115;

J | 113 JIP | CPC
1 2 3 4 5 6 7
6 KonebarenbHasi CIEKTPOCKOMHS 18 | 2 2 4 10
7 DIIeKTPOHHAS CTIEKTPOCKOIIHSI 18 | 2 2 4 10
8. |PammocmekTpockonus 14 | 2 2 - 10
9. |[Macc-ciekTpoMeTpust 14 | 2 2 - 10
10. CoOBMECTHOE MCITOJIb30BAHNE CIICKTPATLHBIX METOJIOB 17 | - 5 4 11

MCCJICJTIOBAHHUS

KonTtposb 27 27
Hmoeo no oucyuniune: 108 | 8 10 12 78




Pasnenbl qucHuIUIMHBL, U3ydaeMble B 6 cemectpe (3aounas popma)

OCHOBHEIE TOHATHA
o01eit Teopuu
U3MEPEHUIN

npouecca no3Hanus. [IoHsTHs, CBA3aHHbBIE C
¢bu3nueckuMu BennurnHamMu. M3mepenune kak
npouecc no3Hanus. TepMUHBI U ONIPEACIICHUS IS
¢busnueckux BenuurnH. OCHOBHOE ypaBHEHUE
n3MepeHus. ['pynmbl GU3NIECKUX BETUIHH.
Pa3zHOBUIHOCTH M XapaKTEpPUCTUKHA U3MEPEHUI.
Mertonbl uzmepenuid. [Ipsmbie, KOCBEHHBIE,
COBOKYITHBIE 1 COBMECTHBIE U3MEPEHHUS.
CraTnyeckue u JuHaMHU4eCKue u3MepeHus. Bus
HW3MEPEHHM M0 YCIOBUAM, OIPEAEIISIIOIIAM
TOYHOCTB pe3yNbTaTa. AOCONIOTHBIC U
OTHOCUTEJIbHBIE U3MepeHus. THCcTpymeHTanbHbIe U
opraHojienTuieckue namepenus. [lonarue o
CpencTBax U3MepeHuil. XapakKTepUCTUKU
U3MEPEHU. MeTOo bl H3MEPEHMII.

KonuuecTBo yacos
Bueayaur
Ne HaumenoBanue pa3nenos Beero AYS;GT(?T[; Has OpHyaSI
paboTa
J | 113 JIP CPC
1 2 3 4 5 6 7
1 OcHOBHBIE TOHATHS 00IIEH TEOPUN U3MEPEHHUI 1 12 | 2 5 4 34
" |pusudeckrie OCHOBBI MOJIEKYIISIPHOM CIIEKTPOCKOITUHU
5 BrraucnurenbHbIe METOIbI MOJICKYJIIPHOM 48 | 2 4 8 34
CIIEKTPOCKOIUHU
Hmoeco no oucyuniune: 9 | 4 6 12 68
Pasenbl JUCHUIUIMHBL, H3ydaeMble B 7 ceMecTpe (3aounas popma)
KonnuecTBo yacoB
Bueayaur
Ne HaumenoBanue paznenos Beero Aylil:ggf; Had opH};ﬂ
paboTa
J | 113 JIP CpPC
1 2 3 4 5 6 7
3. |Onruyeckue MeToAbl MOJEKYJISIPHOM criekTpockonuu | 23 | 2 - 4 17
4,  |Mertoapl paHOCIIEKTPOCKOIIHH. 19 2 - - 17
5 COBMECTHOE HCIIOIB30BAHKUE CIIEKTPAIBHBIX METOJIOB 21 i i 4 17
HCCIICIOBAHUS
KonTtpons 27 - 27
Hmoeo no oucyuniune: 9 | 4 - 8 78
2.3 Copaep:xanue pa3ie10B TUCHUILINHBI:
2.3.1 3aHATHSA JeKIIMOHHOI'0 THIIA.
Ounas popma
®opmMma
No Hamverosarue Coneprxanue pasjiena TEKYIIEro
paznena
KOHTPOJIS
1 2 3 4
1. ®opManbHO-JIOrMYECKUE OCHOBAHUS U3BMEPEHHUSI KaK -




DU3nYeCKUEe OCHOBBI
MOJIEKYJISIPHOM
CIIEKTPOCKOIINHU

N3nydenune u mpoucxoxIeHUE CIEKTPOB. Buibl
M3IIY4eHUS U €ro Xapaktepuctuku. Kinaccuueckuit u
KBaHTOBOMEXAHUYECKUH MOIXObI K 00BICHEHUIO
CIeKTpoB. [IpuHLMIBI KIIACCUYECKON TEOpUH
WCITYCKaHMSI, IOIJIOUIEHUS U PACCESIHUS U3ITYUYCHHUS.
KBaHTOBOMEXaHMYECKHE OCHOBBI IIPOUCX 0K ICHUS
cnekTpoB. [IpuHMnuansHas cxema CIeKTpaJbHOTO
npubopa. TexHuka skcriepumenTa. Oypbe-
CHEKTPOCKONUsA. BbIHYX/IEHHOE U3JIyYEeHHE.
Jlazepsl.

CumMeTpust MOJIEKYJT
Y OCHOBBI TEOPHUH

rpynn

DJIEMEHTHI U Ollepauuu cuMMeTpuu. Toueunsie
rpynibl cummeTpun. OnpeieseHue Tpynibl.
[IpencraBnenus rpymnn U XapakTepbl
npeacrasieHui. [Ipsamoe nponsseneHne
MpeACTaBICHUN. DJIEKTPUUECKUE JUIOJIbHbBIC
MOMEHTBI, OJIIPU3YEMOCTh U CUMMETPHUSI MOJIEKYIL.

KBanrtoBo-
MEXaHUYECKUE
MO/IEIIA MOJIEKYIT
(caMOCTOSATEIHLHO)

Omnepatopsl, cBOKCTBa oniepaTopoB. BonHoBas
¢bynkuus. OnepaTtopsl KBAHTOBON MEXaHHUKH
Mouekyn. YpasHenue lpénunrepa. [Ipubnmxenue
bopua—Omnnenreiimepa. CumMMmeTpus
raMuJIbTOHHAHA.

BeruucnurensHble
METO/IbI
MOJIEKYJISIPHOM
CHEKTPOCKOIIUU

Heamnuprueckune meronsl: Meron Xaprtpu —
®oka, basucusie HaOOpPbI GyHKIHH, . YueT
3JIEKTPOHHOW Koppessanuu, [Ipaktuueckue
KBAaHTOBOMEXAHUYECKUE PACUETHI.
[Tonyamnupudeckue METOABI. DMIUPUUECKUE
METOJBL.

KonebarensHas
CTIIEKTPOCKOTIHS

NK-CnexTpbl NOIJIOMIEHNS ABYXaTOMHBIX MOJIEKYII.
IIpaBuna or6opa. KonebarenbHo-BpalarenbHbIi
HK-cniexktp nByxaromHoi Mmonekyssl. Konebanus
MHOT'0aTOMHBIX MoJiekyil. [IpaBuna or6opa.
Bpamarensnas ctpykrypa UK-criektpos
MHOroaToMHbIX MoJiekyil. I[Tpumenenns K-
CHEKTPOCKOIHUH.

Mognens KP. Konebartenshbie ciektpsl KP, mpasuina
otbopa. [Monspuzanus B ciekrpax KP.
Pe3sonancueie cnextpsl KP. [Ipumenenust merona
KP. Onpenenenue CTpyKTyphl MOJIEKYITBI.
Hcnonp3oBanue kojaebaTenbHOro CIEeKTpa JUIs
pelIeHus CTPYKTYpHBIX 3a1a4. Mcnonb30Banue
(GyHIaMEeHTaJIbHBIX YacTOT JUIsl pacyeTa
TEPMOJAMHAMHYECKUX (YHKIIMI BellecTBa.

OneKTpoHHas
CTIEKTPOCKOTIHS

DNEKTPOHHBIE COCTOSHUSA MOJIEKYII. DJIEKTPOHHBIE
nepexobl. BeposTHOCTS U npaBuia oToopa
nepexo0B. Bo30ykeHHbIE COCTOSHUS U CIIEKTPhI
moMuHecteHmu. [Ipumenenre MeTo10B
JJIEKTPOHHOM CIIEKTpOCcKOonuU. TexHnuka Y P-
CHEKTPOCKOIHUH.

ONEKTPOHHAs CTPYKTYpa U CIIEKTPbI HOHOB
MEPEXOIHBIX METAIJIOB. DJIEKTPOHHBIE COCTOSHUS
CcBOOOHBIX HOHOB. KpucTamnnyeckue mos.
Dddexrt Ana-Temnepa. [TapamMmeTpsl XUMUUECKOTO
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CBSI3bIBaHUS, MOJIy4aeMble U3 CIIEKTPOB. Mozenb
yriaoBoro nepexpoiBanus. [lonocel nepenoca
3apsiia. POTOXMMUYECKHE peaKIUH.

PaI[I/IOCl'ICKTpOCKOHI/IH

MeToibl paAMOCIEKTPOCKONIMA MATHUTHOTO
pe3oHaHnca. [IpeacraBienne 0 MarHUTHOM
pe30HaHce.

Cnekrpockonus AMP. IIpuniune! u yciosust AMP.
Peanuzauus ycnosuit AMP. Xumnueckuii ciBur
curgaioB SIMP. CiuH-ClIMHOBOE B3aUMOJICUCTBUE U
MyJIbTUILIETHOCTB. CriekTpbl SIMP napaMarHuTHbBIX
KOMILJIEKCOB MOHOB IEPEXOIHBIX METAJIOB.
IIpumenenue criekrpockonuu SAMP. Texnuka u
METOJIUKHU crieKTpockonuu AMP.

Cnekrpockonus OIIP. TeopeTnueckre OCHOBHI U
ycioust DIIP. [TapameTpsl U CTpyKTypa CIEKTPOB
OIIP. Criextpbl DI1P koMIIIEKCOB MOHOB
nepexoaHbIX MetamuioB. [IpuMenenue
cnekrpockonuu JIIP. Texnuka u MeTOIUKH
cnekrpockonuu JIIP.

MHOXECTBEHHBIN MarHUTHBINA PE30HAHC U
nosigpusanus cnuHoB. JIBoiinoit AMP (MH/IOP).
Hpyrue MeTopl GU3NIECKOH MONISpH3auu
SIIEPHBIX U ANEeKTpoHHBIX crinHOB (DHJOP u
OJIAOP). Xumuueckast nonsipuzanus sajep u
3JIEKTPOHOB.

Macc-criekTpomeTpus

@u3nyecKrue OCHOBBI IIpoliecca Mace-
CHEKTPOMETPHUYECKOT0 pacaga. DJIeKTPOHHBIM
yZap WIN JIEKTPOHHAS] HOHU3ALIUSL.
MeTtactabunbHble HOHBI. Teopus macc-
CIIEKTPOCKOITUYECKOTO pacmnaja.

OcHOBHBIE MPAaBWIIA U MMOAXObI K HHTEPIIPETALIUU
Macc-creKTpoB. CTaOUIIbHOCTh HOHOB U
HEUTpanbHBIX YacTull. [IpaBuio crenenei cBOOOIbI.
[IpouHocTs xuMHUecKux cBsizel. CTPYKTypHBIE U
cTepeoxuMudeckue GpakTopbl. MOIEKYISPHBIA HOH.
OmnpeneneHne MOJIEKYJISIPHBIX Macc; METO/T
WMOHM3AIMH osieM. Pacder TernoT cyonuManuu.
[Torenimansl BOBHUKHOBEHUS U MMOTEHIMAIBI
MOHM3ALINH.

10.

CoBMecTHOE
HCIIO0JIb30BaHUE
CHEKTPaIbHBIX
METO/IOB
HCCTIe0OBaHUS
(camMOCTOATENBHO)

[IpeumyriecTBa 1 HEAOCTATKU OTIEIBHBIX BUJIOB
CIEKTPaJIbHOrO aHanu3a. CTpaTeruss COBMECTHOTO
MIPUMEHEHHUSI Pa3IMUHbIX BUIOB CIIEKTPOCKOIIUN
IPU UAECHTUPHUKAIIMA HEM3BECTHOTO COCTUHEHHUS.
IIpensapurensHble uccnenoBanus. OnpeneneHne
MOJIEKYJISIPHOM Macchl U OpyTTO-(POPMYIIBIL.
[IpencraBnenue pe3ynbTaToB UCCIEIOBaHUS
HEM3BECTHOTO BellecTBa 1Mo ¢popmam otyeta NoNe
1-3. ®opmynnpoBKa BEIBOJIOB.




3aounas ghopma

OcHOBHBbIE TOHATHUS
o01eit Teopun
HU3MEpPEHUI 1
(u3HUYECKHE OCHOBBI
MOJIEKYJISIPHOM
CTIIEKTPOCKOITHH

mpouecca 1nos3HaHus. llowAtusa, cBsA3aHHBIE C
¢usznyeckumMu  BenmuuMHaMH.  M3MepeHue  Kak
mpouecc no3HaHus. TepMHHBI U ONpeneseHus I
¢usnuyeckux  BenuunH. (OCHOBHOE  ypaBHEHHE
u3Mepenus. I'pynnel  Qu3MUECKUX — BEJIMYMH.
Pa3sHOBUIHOCTM M XapaKTEPUCTUKU HU3MEPECHUM.
Mertonbl  u3Mmepenuil.  [IpsiMble,  KOCBEHHBIE,
COBOKYIIHBIE 51 COBMECTHBIE U3MEPCHUSL.
Cratuyeckue M JUHAMMYECKHE M3MepeHUs. Buubl
U3MEPEHUH 1O  YCIOBHAM,  OIPEACISAIOIINM
TOYHOCTb pe3yibTaTa. AGcotoTHBIE u
OTHOCHTEIIbHBIE M3MepeHus. MIHCTpyMeHTanbHbIE U
opraHonentuyeckue  usMmepenus. Ilomarue o
cpeacTBax U3MEPEHUM. XapaKkTepuCcTUKu
u3MepeHuii. MeToasl U3MEpEeHUi.

N3nyyeHne M NpOUCXOKIAEHUE CIEKTPOB. Buibl
U3JIydEHUS U €ro XapakTepUCTUKH. [IpmHuummnel
KJIACCHYECKOW TEOpUHU HCIyCKaHUs, IOIVIOUIEHUS U
paccestHus  u3iydeHus. KBaHTOBOMexaHMUYECKHe
OCHOBBI MIPOUCXOKACHUSA CIEKTPOB.
[IpuHnunuanbHass cxema CHEeKTPaJbHOro Mpuodopa.
TexHuka skcriepuMeHnTa. Pypbe-CIeKTPOCKOIIHS.

®opmMma
HaumeHoBaHue
Ne Coneprxanue paszjena TEKYIIETro
paszaena
KOHTPOJIS
1 2 3 4
1. DopManbHO-JIOrMYECKUE OCHOBAHUSI U3MEPEHUS KaK -

BrraucnurenbHbIe
METOIBI
MOJIEKYJISIPHOM
CIIEKTPOCKOITUH

Hesmnupuueckue metonsl: Meron Xaprpu —@Poka,
basuchHsle HaOOpbl QyHKIUH, . YYeT 31eKTpOHHOU
KOppEALuH, IIpaxTrueckue
KBaHTOBOMEXAHUYECKHE pacuerTsl.
[Tonyamnupudeckue  MeTOAbl.  OMIUPHUYECKHE
METOJBI.

OnTHyeckre MeTo bl
MOJIEKYJISIPHOM
CIEKTPOCKOITUU

Konebanus wmHoroaromHeix Mosekyn. IIpasuna
orbopa. Bpamarenbnas crpykrypa WK-cnextpos
MHOroaTOMHbIX  Mouyiekysl. IIpumenenns  MK-
CIEKTPOCKOIIUU.

Konebarenbubie cnekrpsl KP, mpaBuma ot0opa.

[Ipumenennss  meroma  KP.  Hcnonws3oBaHue
KoJ1e0aTeabHOro CIIEKTpa L pelieHus
CTPYKTYPHBIX 3a/1ad. Hcnons3zoBanue
(byHIaMEeHTAIbHBIX 4acTOT JUISL pacuera

TEPMOJAMHAMHYECKUX (YHKIIHI BellecTBa.
DneKTpoHHbIE Nepexoabl. BeposTHOCTh U MpaBuia
otOopa mepexosioB. Bo30ykIeHHbIE COCTOSHUSA W
CIEKTpBl JIOMHHECIeHIMU. [IpuMeHeHue MeToJ0B
3JEKTPOHHON CIIEKTPOCKOITHH.

DNeKTpoHHAasT CTPYKTypa ¥ CHEKTPhl HOHOB
NEPEXOAHBIX MCTAJLIOB. SHGKTpOHHBIe COCTOsSAHUA
CBOOOJIHBIX  MOHOB. Kpucrammuueckue  moms.
Oddexr Ana-Temnepa. [lapameTpbl XUMHUYECKOTO
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CBA3LIBAHUA, II0OJIYYa€MbIC M3 CIICKTPOB. MOI[GJ'II)

yriaoBoro  nepekpeiBanus. Ilomocel  mepeHoca
3apsja.
4. MeTtopsl PaaroOCIEKTPOCKONIUYU MarHuTHOTO -
pe3onanca. Cnektpockonus AMP. IlpuHuuner u
yciosust  SIMP.  Peamuszamus  ycinoBuii  SIMP.
Xumnueckuii casur curdanos SMP. Choun-
CIIMHOBOE B3aUMOJICHCTBUE U MYJIbTUILIETHOCTb.
[Ipumenenue CIIEKTPOCKOIIHH SAMP.
MeToze! Cnekrpockonus OIIP. Teoperuueckue OCHOBBI U
ycioBusa OIIP. IlapaMerpbl U CTpyKTypa CHEKTPOB
PaanoOCIEKTPOCKOIIUY
OIIP.  Ilpumenenue  cnekrpockonuu  OIIP.
MHOXECTBEHHbII ~ MarHUTHBIA ~ PE30HAHC U
nossipuzanusa cnuHoB. [[Boinoit AMP (MHIOP).
Hpyrue  metoabl  (u3MYecKOW  MONSIpU3ALUU
SJIEPHBIX W 3JeKTpoHHbIX cnuHOB (DHIOP wun
DJIIOP). Xwumuueckass monspusauus saep U
AJIEKTPOHOB.
5. [IpeumyiiecTBa M HEOOCTATKU OTHAEIBHBIX BHUOB -
CHEKTpaJbHOrOo aHanusza. CrpaTerus COBMECTHOTO
CoBmecTHOE
MPUMEHEHHUSI PA3IUYHBIX BHUJOB CIIEKTPOCKOIHHU
HCIOJIb30BaHUE
npu HISHTH()UKAIUU HEM3BECTHOTO COCIMHEHHUSI.
CHEKTPaJIbHbIX
METONOB [IpenBaputenbuble uccienoBanus. OnpeneneHue
MOJICKYJISIPHOM  Macchl M OpyTTO-(hOPMYJIBL.
Hccaea0BaHus
[IpencraBnenue  pe3ynbTaTOB UCCIIEI0BAHUS
(camMoCTOSATENHHO)
HEU3BECTHOTO BemecTBa 1Mo gopmam ordera NeNo
1-3. ®opmynupoBKa BEIBOJIOB.
2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.
Ounas popma
. dopma
HaumenoBanue TemaTuka NpakTUYECKUX 3aHATUI
Ne TEKYIIETo
paszznena (cemHnHapoB)
KOHTPOJIA
1 2 3 4
1. WNnentudukanus BemecTs. Y CTAHOBIEHHUE
OCHOBHBIE IOHATHS |- /" Quica H -
. XUMHUYECKOro cTpoeHus. OnpeneneHue
oOu1eit reopun
% TEPMOJIMHAMUYECKUX XapaKTEPUCTUK BEILIECTB U
WU3MEpPEHUI .
peaxkiui.
2. |®u3nyecKre OCHOBBI - -
MOJIEKYJIIPHOM
CHEKTPOCKOIINU
3. |CuMMeTpHst MOJIEKYT 222222 222222
Y OCHOBBI TEOpUU
rpynim
4. [Kearogo- [ [
MEXAHUUYECKUE
MOJIETN MOJIEKYJI
5. |BeruucnurenpHbIe - -
METO/IBI
MOJIEKYJIAPHON
CHEKTPOCKOIUU
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6. Knaccnueckoe paccMoTpenue koineGaHui IPOCThIX -
MHOT0aTOMHBIX MOJIEKYJI. BBe/leHnEe eCTECTBEHHbIX
KoopauHat. YueTr cummeTpun. OnpeeneHue 4actoT
Konebarenbnas KoseOaHuil (perieHre ypaBHEHUH IEPBOro U
CIIEKTPOCKOIHUS BTOPOT'O TOPSAKOB JJISl TPEXATOMHBIX MOJIEKYII).
Omnpenenenne CMUMMETPUN MOJIEKYIIBI 10 JaHHBIM
UK u KP cnextpoB. Mcnonb30Banue rpyninoBbIX
4acTOT B CTPYKTYPHOM aHAJIM3E.
7. Krnaccudukanus u oTHeceHUE 3JEKTPOHHBIX -
IIEPEXO0I0B U COOTBETCTBYIOIIHUX ITOJIOC B YD 1
BUJIUMBIX crieKkTpax. [I[puMeHeHne 31eKTpOHHBIX
OneKTpoHHas .
CHIEKTPOCKOMHS cnekTpoB. [IpuMenenne MeTo10B aOCOPOIMOHHOM
UK u YO cniekTpockonuu B KOJIMYECTBEHHOM
aHaJIM3€, UCCIIEIOBAaHUM PAaBHOBECUM U KMHETUKH
peaKiuii.
8. Omnpenenenue CTPyKTypbl MOJIEKYJIbI 10 -
XUMUYECKUM CIIBUTaM U CIIUH-CIIMHOBBIM
pacuerieHusM B ciekrpax AMP. [lunamuueckuit
Paguocnexrpockonusi AMP, u3yueHne 0OMEHHBIX U JPYTUX OBICTPO
MPOTEKAIUX NpoleccoB. CTPyKTypa CIEKTPOB
OIIP; uzyyeHne KUHETUKU U MEXaHU3MOB PEaKLIMii
meroaom DIIP.
9. |Macc-ciekTpoMeTpus . .
10. |CoBmecTHOE
HCII0JIb30BaHUE
CHEKTPaJIbHbIX
METO/IOB
VICCJIEIOBAHMUSI
3aounas ¢oopma
. dopma
No HaumenoBanue TemaTuka NpakTUYECKUX 3aHATUI TeKyIEro
pasznena (cemHnHapoB)
KOHTPOJIS
1 2 3 4
1. |OcHoBHBIE NOHATUS | neHTH(UKALNS BEIECTB. Y CTAHOBIICHUE -
oOmelt Teopun XUMHYECKOT0 CTpoeHus. OnpenencHue
U3MEpEeHU U TEPMOAMHAMHUYECKHUX XapaKTEPUCTUK BELIECTB U
(¢u3nUecKre OCHOBBI |PEAKIIHA.
MOJIEKYJIIPHOM
CHEKTPOCKOIINU
2. |BeramcinurenbHbIC - -
METO/IBI
MOJIEKYJIIPHOM
CHEKTPOCKOIINU
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2.3.3 JlaGopaTopHbIe 3aHATHS.

Ounas popma

®dopma

Ne HaumenoBanue 1ab0opaTopHbBIX paboT TEKYIIETO

KOHTPOJIS

1 3 4

1. |Dusnueckre OCHOBBI MOJICKYJISIPHOM CIIEKTPOCKOITUU .
2. |CummeTpusi MOJIEKYJI 1 OCHOBBI TCOPUH TPYIII
3. |KBaHTOBO-MEXaHWYECKHE MOJICITU MOJICKYII .
4. |BbIUHCINTEIIbHBIC METO/IbI MOJICKYJIIPHON CIIEKTPOCKOIHU
5. |KonebarenbHas CIIEKTPOCKOTIHS 222777
6. |DnexkTpoHHas CIIEKTPOCKOMHSI .
7. |CoBMecTHOE UCTIOIB30BAHUE CIIEKTPAIBHBIX METOIOB HUCCIICIOBAHMUS

3aounas popma

®dopma
Ne HanmenoBanue 1ab0paTopHBIX padboT TEKYILEro
KOHTPOJIS
1 3
1. |OcHoBHbIE NOHATHA OOIIEH TeopUn U3MEPEHHH U (PU3NUYECKHE OCHOBBI

MOJIEKYJIIPHOM CIIEKTPOCKOITUHI

2. |BpramcnuTenbHbIe METOIBI MOJICKYIISIPHON CIIEKTPOCKOITHH
3. |Ontuyeckue METObl MOJIEKYIISIPHONW CIEKTPOCKOINH
4. |CoBMeCTHOE HCII0JIb30BAHHUE CIIEKTPAJIBHBIX METOJIOB MCCIIEA0BAHUS

4
721777
o

B oannom

noopasoeie,

NPUBOOUMCS ~ ONUCAHUE — COOePIHCAHU  OUCYUNTIUHDI,

CMPYKMYPUPOBAHHOE NO pA30enam, C VKA3AHUeM N0 KAdCOOMY pazoeny Gopmvl mexyuje2o
KOHmpoas: 3awuma Jnabopamopuou padbomul (J/IP), evinonrnenue xypcosozco npoexma (KIl),
Kypcogotl pabomul (KP), pacuemno-epagpuueckozo 3aoanus (PI'3), nanucanue pegepama (P),
acce (), konnoxkeuym (K), mecmuposanue (T) u m.o.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0yyawimmxcs M0 AMCHUILIHHE (MOYJII0)

HepequL y‘le6HO'MeTOI[PI‘{eCKOFO obecneueHUs JUCHHUIIIINHBI 11O

MCXaHUYCCKUE MOACIN

MOJIEKYI

Ne Bun CPC .
BBINIOJTHEHUIO CAMOCTOSTEIbHONU padOThI
1 2 3
1. Ocuosusle riousatusa |[leatun FO.A., Bunkos JI.B. ®usndyeckne MeTOABI HCCIIEI0BAHUS B
oOmelt Teopun xumun. M: Mup, 2009.
W3MEpPEHUI Hparo P. ®uznueckue metoasl B xumuu. T.1, 1. 2. — M.: Mup, 1981
2. |Omsuueckue ocHoBbl |bykoB H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®uznyeckre MeTOabI
MOJIEKYJISIPHOM uccienoBaHus. MoseKyisipHas CIeKTpOCKonus. Y. mocodue,
CIIEKTPOCKOITAHN KyoI'VY,
http://www.kubsu.ru/sites/default/files/department/ MOLEKULYRNA
YSPEKTROSKOPIY_6.pdf
3. Hparo P. ®usnueckue meroast B xumuu. T.1, 1. 2. — M.: Mup, 1981
CuMMeTpHst MOJIEKYIT ¥ _
OCHOBEI TCOPHH TPYIIII Xaprutrau U., Xaprutran M. CummeTpus riiazamu XuMuka. M.:
Mup. 1989. 486 c.
4. |KBanTOBO- Hparo P. ®uznueckue metoasl B xumuu. T.1, 1. 2. — M.: Mup, 1981
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http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf

5. |BeramcnurenbHbIE Hparo P. ®uznueckue metoasl B xumuu. T.1, 1. 2. — M.: Mup, 1981
MeTo bl MosiekyisipHol Xaprutran U., Xaprurran M. CummeTpus riiazaMu Xumuka. M.
CIIEKTPOCKOITUH Mup. 1989. 486 c.

6. |KonebarenpHas bykos H.H., Konokonos @.A., Kocteipuna T.B., Ky3nenosa C.JI.
CIIEKTPOCKOITHS. dusnueckue MeToabl MccaenoBanns: KonebarenpHas
crieKTpockomnus. Yd. mocobue, Kyol'Y,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATELNA
YSPEKTROSKOPIY _4.pdf

bykos H.H., Kocteipuna T.B., A6pamos JI.E., ®ypcuna A.b.
dusnueckue MmeToAs! uccnenopanus. Yacts 2. KonebarenbHas
crieKTpockonus. Y. mocooue, Kyol'Y,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATELNIE
SPEKTRI_3.pdf

7. |DnexkTpoHHas bykos H.H., [TaBnos I1.A., ®ypcuna A.b. ®usnuecknue MeTO bl
CHEKTPOCKOIHS. uccnenoBanus. Yactb 1. DIeKTpOHHbIE CHEKTPhI. YU. Iocodue,
KyoI'V.

http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIES
PEKTRI 1CHAST1.pdf

bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®u3nueckue MeToabl
uccieoBanus: DeKTpoHHas criekTpockonus. — Kpacuonap: KyoIl'V,
2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAY
SPEKTRI_2.pdf

8. [Pammocnekrpockonus. bykos H.H., Kysnenosa C.JI., Kocteipuna T.B., Bynxmuckunii B./1.
dusnyeckue MeTosl uccieaopanud. Yacte 3: Cnekrpockonus SIMP
(HY). — Kpacuomap: Ky6I'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPI

YYMR_5.pdf

9. [Macc- Cunsepcreiin P., Be6erep @., Kumin /. CnekrpomeTpuueckas

CHEKTPOMETPHSL. UACHTU(PUKAIMSA OPTaHUYECKUX COeIMHEHUI: yueOHoe nocodue M.:
BUHOM. Jla6opatopus 3Hanmii, 2012. 548 c.

10. |CoBmMecTHOE byxoB H.H., bynkinckuii B.J1., [Tantomkun B.T. ®usnueckue
IIPUMEHEHNE METOJIbI UCCIIEI0BAHUS KOOPANHALIMOHHBIX COEMHEHUN
CIIEKTPATbHBIX peako3eMenbHbIX 2eMeHTOB. Kpacnomap, Kyol'Y «Kuuray, 2001
METOJIOB. Xaprurrau U., Xaprutran M. CuMMeTpus razamu XuMuka. M.:

Mup. 1989. 486 c.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATENBHON pabOThl O0YyYaloOlIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOKHOCTSAIMU 310poBbs (OB3) npenocrasistores
B (hopMax, aJaliTHPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAIIHIH:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yJaromuxcs.
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http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
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http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

O6paBOBaTCHBHBI€ TCXHOJIOTHH, HCITIOJIb3YCMBIC Impu peain3anunu
Pa3IMYHBIX BHJIOB Y4YeOHON paOOTHI: aKTUBHBIE WU HMHTEPAKTUBHBIC (HOPMBI
HpOBeI[eHI/IH 3aHﬂTHI>i - ACJIOBBIC U pOHeBI)IC I/IFpI)I, p3360p HpaKTI/I‘-ICCKI/IX 3a1a4 U
KeﬁCOB, KOMHBIOTepHBIC CI/IMy.TUH_[I/II/I, IICUXOJIOIT'NYCCKHUE U NHBIC TpeHI/IHFI/I.

Vikasvisaromes ~ KOHKPETHBIE — obpaszosamenvhbie  mexHoOaI02UlU, PEAJIPHO
UCnonb3yemvlie Hpu  peanu3ayuu  pPasiuyHulX  6U008 Y4eOHOU pabomvl: AKMUeHvle U
UHmepakxmusHvle GHopmvl NPosedeHUs 3aHAMUL - JNeKYUs-8U3YaIuzayus, npooiemMHas leKyus,
JIeKYusi — npecc-Konpepenyus, 3auamue - KoHgepenyus, mpeHure, 0edamol, MO32080U UMYPM,
macmep-kuacc, «Kpyenvlil cmoy, AKMuUBU3aAYUsL MeopUEeCKOll oessmenbHoCmi,
Pe2NaMeHMUpoOBaHHas OUCKYCCUsl, OUCKYCCUsl mMUna ¢opym, 0enoeas u ponesas yueoHas uepd,
Memoo Manvlx epynn, 3aHamus ¢ UCNONIb308AHUEM MPEHANCEPOS, UMUMAMOPOS, KOMNbIOMEPHAs
cumynayusl, 0elogvle U pojievle Uepvl, pazoop NPaKmuyeckux 3a0ad U Kecos, KOMNbIOMepHble
CUMYTAYUU, NCUXOJIOSUYECKUE U UHbIE MPEHUHU.

Jist U1y ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 370POBbS IIPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIIMH ¢ UCIOJIb30BaHUEM IJIEKTPOHHOMN MOYTHI.

4. OneHO4YHBIE CPEACTBA VISl TEKYILEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLIEHOYHBIX CPEICTB /IS MPOBEeHHS TEKYIero KOHTPOJIS.

B oannom pazoene npusodumcs_munosvie 3adanusn (npumep, oopazeu) OJisi MeKywe2o
KOHMPOJA ycnesaemocmu (KOHmMpoJib NPOBOOUMCs 8 MmeueHue cemecmpd, 6 mom ducie O
KOHMPOAs — CAMOCMOAMENbHOU — pabomsl  cmyOeHma): 3a0anus 6 mecmosou  gopme,
CUMYAYUOHHblE — 3A0a4l, KOHMPOJIbHbIE BONPOCHL Ol  NUCLMEHHO20  KOHMPOAA  UIU
cobece00B8anus, KOHMPOJIbHbIe pabombvl (3a0anus), memvl pegepamos, memvl U CYeHapuu
0e106bIX Uep U op.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUM.

Bonpocsl k 3auery

OO011as XxapakTepUCTHKA METOI0B MOJIEKYJISIPHOM CIIEKTPOCKOMHH.
Knaccugukaius crekTpaabHbIX METOJIOB UCCIIETOBAHMS.
B3aumoseiicTBue 371€KTPOMAarHUTHOTO U3ITyYEHHS C BEILIECTBOM.
OcCHOBHBIE IPUMEHEHUS CIIEKTPAIBHBIX METOJOB.

Teopust KpUCTAUIMYECKOTO MOl U TEOPUs MOJIs JIUTAHA0B B CHEKTPOCKOITUH.
[TpaBuia or6opa creKTpaIbHBIX MOJIOC MOTJIOMEHHUS.

DOHepreTuyeckue COCTOSIHUS aTOMOB U MOJIEKYI. TepMbl.
[TosmyaMnupudeckre METObI B CIIEKTPOCKOIIUH.

OcHOBHBIE CIIEKTPAJIbHbIE METO/Ibl pacueTa KOHCTAHT PEeaKIil.

0. IIpssmas u oOpaTHas CieKTpasibHas 3a/1a4a.

11. Bunel crieKTpanbHBIX U3MEPEHUH IO YCIOBUAM, OIPEIEISIIOIIMM TOYHOCTh PE3yJIbTaTa.
12. Xumnueckue mpouecchl, BAUSIOMNE Ha IIUPUHY CIIEKTPAIbHON JTUHHH.
13. DHepreTnyeckre ypOBHHU JIBYXaTOMHOUW MOJIEKYJIBL.

14. Buzpl CIeKTpOCKONMHU IO CBOUCTBAM HU3ITyYESHHUS.

15. EcTecTBeHHbIE Mpeeibl CIEKTPATbHBIX H3MEPEHUH.

16. CniexTpanbHble 0COOEHHOCTH MOHOB MEPEXOHBIX METAJIIOB.

17. TexHuKa 3KCIIEpUMEHTA B 3JIEKTPOHHOM CIIEKTPOCKOIIHH.

18. Konebarenpnast (K-, KP-) ciekTpockomusi.

19. KoHmemnus rpynioBbIX 4acTOT B KOJIEOATEeIbHOMN CIIEKTPOCKOTTHN

20. CuMMeTpusi MOJIEKYJIIPHBIX KOJeOaHUH

21. MeToauKa SKCIIEpUMEHTa B KOJIEOATEIbHOW CIIEKTPOCKOITHH.

BOoo~NoOR~WDNE
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22. Paznnuus B K- u KP-ciekrpockonuu.

23. HopmanbHbIe KOeOaHsI MHOTOATOMHBIX MOJICKYJI.

24. MarnuTtHble cBoiicTBa siiep. [lepexoast B IMP.

25. MonenupoBanue cektpoB SIMP 'H 1o ypaBHenusM Llynepu
26. DITP-ciekTpockonus. g-pakrop.

27. TexHuka 3KCEPUMEHTA B PaIHOCIEKTPOCKOIIUH.

28. Macc-CreKTpOCKOMHS.

29. Ipouecchl pparMeHTaIMU B MaCC-CIIEKTPOCKOIHUH.

30. UHaTepnperanus Macc-CIieKTpOB.

31. Xpomaro-macc-CrieKTpOMETPHSI.

Bonpocel 3k3aMeHa 0XBaTHIBAIOT BCE TEMBI BBIIIE OTMEUYEHHBIX PA3ACIOB U B KAYECTBE
nprUMepa IPUBOAUTCS TUIIOBOH mpuMep Owutera:

denepanbHOE rOCyIapCTBEHHOE 00pa30BaTEIbHOE YUPESIKICHHUE
BBICIIETO TPO(PECCHOHATIEHOTO 00pa3oBaHUs
«KYBAHCKUU I'OCYJAPCTBEHHbBIU YHUBEPCUTET»

Kadenpa o61ueii, nHeoprannyeckoit xumuu u UBT B xumuu

Jxk3amMeHalMOHHbIH buier Ne
oucyunauna «Cospemennsle Memoosbl UCC/1€006AHUA HEOPZAHUUECKUX BEULEC 8
no cneyuanvnocmu 02.00.01 — Heopzanuueckas xumus

1. [IpyHIMIIBI KJTACCUYECKOM TEOPUU UCITYCKAHMSI, TOTJIOIEHHUS U PACCESIHUS U3ITy4EHUS.

2. DNEeKTpOHHAs CTPYKTYpa U CIEKTPHI HOHOB MEPEXOJHBIX METAJIIOB.

3. Crpareruss COBMECTHOIO IPUMEHEHMSI pPa3IMYHBIX BUAOB CHEKTPOCKONUHU IPHU
UICHTU(PHUKAIIMA HEU3BECTHOTO COETMHEHHUS.

3aBenyrouuii kadeapoit H.H. bykos

B oannom pazoene mnpusodumcsa _npumep _(8apuanm) _Oisi  NPOMENCYMOUHOU
ammecmayuu o UMo2am 0C80eHUsT OUCYUNTIUHDBL.

Oosa3amebH0_nPedcmagums Kpumepuu _OUeHKU no_NpoMedCYMmoYHOl_ammecmauyuu
(3x3amena unu 3auéma).

@OC no oucyuniure/mooyno opopmMILemcs KaKk OmoelbHulll OOKYMeHm K pabouell
npoepamme.

OHGHO'—IHH@ cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbA BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(bI/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

— Ipu HeO6XO)II/IMOCTI/I HHBaJIUJaM MW JiMOaM C OrpaHUYC€HHBIMHM BO3MOXHOCTAMU
3A0POBbA MPEAOCTABIACTCA JOIIOJIHUTCIBHOC BPEMS I TOATOTOBKU OTBETA HA 9K3aMCHC,

— IIPpU MMPOBEACHWH IMPOLUCAYPHI OUCHUBAHUA PE3YJIbTATOB o6yquHs{ WHBAJIUA0B U JIUII C
OTpaHUYCHHBIMH BO3MOXHOCTAMU 30POBBA IMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHUYCCKUX
CpEacTB, H€O6XOJII/IMI)IX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— [Ipu HCOGXOI[I/IMOCTI/I JJIA 06yqa101u1/1x051 C OT'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBSA
N HWHBAJIWIOB TIIpoHeaAypa OLCHHUBAHHA PE3YJIILTATOB O6yquHﬂ o AUCHUIIIMHE MOXET
MMPOBOAUTHCA B HECKOJILKO 3TAIlOB.
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Hpoue;[ypa OLICHUBAHUA PC3YJIbTATOB 06yquI/151 HHBAJIMAOB U JIUI[ C OIrpaHHUYCHHBIMU

BO3MOXXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIO) MpEIyCMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0ydJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI

JJIS1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

1.

2.

3.

4.

5.

5.1 OcHoBHasi 1MTEpaTypa:

[Tentun 1O.A., BunkoB JI.B. ®usnueckue meToanl WccienoBaHus B XxuMuu. M: Mup,
20009.

[lentun FO.A., Kypammuna I''M. OCHOBBI MOJIEKYJSIpHOHN crekTpockonuu. M: Mup,
2008.

ITentun FO.A., Bunkos JI.B. ®u3ndeckue MeToabl UCCAEI0BaHUS B XuMUu. — M.: Mup,
2006.

®du3znyeckue METObl UCCieI0BaHus HeopraHuueckux BemecTB. [loa pen. Hukonbckoro
A.Bb. — M.: Akagemus, 2006.

bekkep. 0. Cnexrpockonus. — M.: Texnocdepa, 2009. — 527 c.

JI71st OCBOCHUS TUCHUTUTMHBI MHBAIUIAMU | JIMIIAMH C OTPAHUYECHHBIMUA BO3MOKHOCTSIMHU

3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMONMOTEUHBIX CHCTEMax
«/lanvy u «FOpatim»y.

o

5.2 lonoJHUTEIbHAS JIUTEPATypa:

Tronun B.M. KonebarenbHble 1 BpalaTenbHble CHEKTPbl MHOTOATOMHBIX MOJIEKYIL.- M.:
N3n-Bo Mock. ya-Ta, 1987.

[paro P. ®usnyeckue meroas! B xumuu. T.1, 1. 2. — M.: Mup, 1981.

benyan K. ocHOBBI MoJieKysipHO# criekTpockonuu. — M.:, 1985.

EabsimneBu4, Muxaua AjieKCaHAPOBUY. ATOMHAs U MOJIEKYJISIpHAs CIIEKTPOCKOMHS /
EnpsimmeBny, Muxann Anekcannposud; ['n. pea. E.Kynpsmosa. - 2-e uza. - M.
Onuropuan YPCC, 2001. - 894c.

Kynuos, Anb6ept XapucoBuu. ®ypre-KP u @ypre-MK cniekTpsl noaumepos:
[cnpaBounuk] / Kynmos, Ans6ept Xapucosuy, I'. H. XKwxun ; A. X. Kymnmos, I'. H.
Kuxun. - M.: DUSMATIINUT, 2001. - 582 c.

Bexumn, H. JI. ®nyopeciieHTHasE CIEKTPOCKONHs OMOMOIMMEPOB: [KPaTKUid y4eOHbIH
kypc] / H. JI. Bekmun; H. JI. Bekmmn. - [lymuno: [@oTton-Bek], 2008. - 168 c.
Bekkep, FOpren. Cnexkrpockomnus / bekkep, FOpren; 0. bekkep; nep. ¢ nem. JI. H.
Kazanuesoii nmox pen. A. A. Ilyneimesa, M. B. [TonsikoBoii. - M.: Texnocdepa, 2009. -
527 c.

IImuar, Bepuep. Ontudeckasi CIEKTPOCKONHS 1151 XUMUKOB 1 6uosnoros / Munr,
Bepnep; B. llImunar; nep. ¢ anrn. H. I1. UBanosckoit; nox pen. C. B. CaBunosa. - M.:
Texnocdepa, 2007. - 367 c.
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9. Co0ouieB, BasienTun BukropoBuy. Ontiuueckue CBONCTBA U 3JICKTPOHHAS CTPYKTYpa
HemerauioB. T. 1: BBenenue B Teopuro / Cobomnes, Banentun Bukroposuy; B. B.
Coboues. - Mocksa; MxeBck: UHCTUTYT KOMIIBIOTEPHBIX HccienoBanmii, 2012. - 583 c.

10. JemTpenep, Boabsdranur. CoBpeMeHHas J1a3epHas CIEKTPOCKONHS : [yueOHOoe mocooue]
/ Demtpenep, Bonsdranr; B. emrpenep; nep. ¢ aurn. M. B. Psoununoi, JI. A.
MensaukoBa, B. JI. Jlep6oBa; mox pex. JI. A. MenbaukoBa. - JlonronpyaHsrii:
Wnremnekr, 2014. - 1071 c.

11. CnekTpocKONus AIePHOT0 MATHUTHOIO Pe30HAHCA JIJIsl XUMHKOB: [ y4eOHUK ISt
XUMHUYECKHX crenuanbHocTel By3oB] / HO. M. Bonosenko, B. I'. Kapres, 1. B. Komapos
u ap. - [Mockga]: [MexayHapoaHsii O1arorBoputennbHbiid pona "Hayunoe
[TaptaepctBo"]: ICSPF Press, 2011. - 694 c.

5.3. Illepuoauyeckue U3IaHNs:

Ilepuognueckue wusganus: xKypHaibl — «[lmactudeckue wmaccs», «llonumepHsie
Marepuanb», «POCCHHCKMI XUMHUYECKMM KypHam», «XUMHUYECKas IPOMBILUIEHHOCTHY,
«Ycnexu xumun», «KOMIIO3UTHBIM MUp», MaTepuaiabl MEXKIYHApOAHOM KOH(pepeHIHH
(«Kommo3zut-2001, 2007, 2010%).

6. Ilepeyens  pecypcoB UH(OPMALMOHHO-TEJIEKOMMYHHUKAIIUOHHOMI ceTH

«HTEepHET», HEOOXOAMMBIX VIS OCBOCHUS JUCHUILIMHBI (MOAYJISA).

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

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

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

4. http://www.iupac.org/

5. http://www.anchem.ru/literature/

6

7

8

http://www.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/
11. http://www.uspkhim.ru/
12. http://www.strf.ru/database.aspx
a TaKk)xe, UHTEPHET CalThl BEAYIIMX rocyaapcTBeHHbIX BY30B u Hay4yHbIX opraHu3anuit
PO: MI'Y, CIIOI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.
3apyOexHble Beayne HaydHbie U yueOHbie netpel: NBS USA, MTI UK, ChLab Japan,
NSRDS u np.
WurtepakTuBHas 0a3a JaHHBIX KHHUT U )KypHaiIoB SpringerLink.
Xumnueckuit peqakrop ChemSktch:http://www.acdlabs.com

© <

B nepeune pecypcos ungopmayuonno-menekoMmyHuKayuoHHou cemu «Mnmepremy,
HE0OX00UMbIX O/l OCBOEHUL OUCYUNIUHDBL, VKA3bI8AIOMCs ceedenusi 06 Humepnem-pecypce 6
sude ccoliku. Mozym ykazvlieamvcsi aopeca npo@eccuonHaibHblx 6a3 OaHHbIX, UHGOPMAYUOHHBIX
CHPABOUHBIX — CUCEM, JJIeKMPOHHBIX — 00pazoeamenvubvlx  pecypcos, HMumepnem-caiimog
CNeYUanU3UPOBAHHBIX 6€OOMCME, INIEKMPOHHBIX HCYPHALO08 U OPY2Oll NePUOOUKU, U M. .

Hanpumep,

1. Poccuiickoe obpazosanue, gpedepanvruviii nopman [Oguyuanvuuiii catim] — URL:
http://www.edu.ru
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http://www.sciencedirect.com/
http://chemteq.ru/lib/book
http://www.chem.msu.su/rus/library/licenced.html
http://djvu-inf.narod.ru/nclib.htm
http://www.elsevier.com/
http://www.uspkhim.ru/
http://www.strf.ru/database.aspx
http://www.edu.ru/
http://www.edu.ru/

7. Mertoauyeckue yKa3aHuUsl [Jisi OOY4YAIOIIMXCS MO OCBOEHHIO JUCHHUIIMHBI
(MoayJist).

B oannom pasoene onucvieaemces opeanuzayus npoyecca no OCHOBHbIM 8UOAM 3AHAMULL U
0COOEHHOCMAM UX NPOBEOEHUs. NPU U3YYEHUU OAHHO20 KVpCa

Hanpuwmep,

Ilo kypcy npedycmompeno npogedeHue NeKYUOHHLIX 3ausmull, HA KOMOPbIX 0aemcs
OCHOBHOU CUCMEMAMUZUPOBAHHBII MAMEPUAT, NPAKMUYECKUX 3AHAMUU........

Basicneiiwum ymanom Kypca a6asaemca camocmosmenvHas paboma no OucyuniuHe
(moodynn)........

Ipusoosamcs euovi/popmor CP, cpoku evinoanenus, hopmvi konmpons. Ungopmayus no
0anHoMy pazoeny 00axcHa coomuocumscsi ¢ nn. 2.1 u 2.2 paboueii npocpammoi.

Pazoen oghopmnsiemca 6 asmopckoii pedakyuu ¢ yyemom cneyugpuku npenooasamus
OUCYUNTUHBL (MOOVIA).

B ocBOCHMU IUCIMIUIMHBI WHBAIAJIAMH M JIMIIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMU
3I0pOBbsSI 0OJIBIIOC 3HAYCHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEILHOE Pa3bsICHEHUE YIeOHOTO MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM 10 TIPEAMETY SBISIOTCS BaXXHBIM  (DaKTOPOM,
CIOCOOCTBYIONIMM WHIWBUIYAIN3alUU OOYUYCHHUS U YCTAHOBJICHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXKIy TperojaBarelieM W OOYyJaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBBSL.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NPH OCYLIECTBIEHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUILINHe (MOAYJ/I10). (MPU HEOOX0IMMOCTH)

8.1 IlepeueHb MHPOPMATMOHHBIX TEXHOJIOTHIA.

Hanpuwmep,

— Komnviomepnoe mecmuposanue no umozam u3yyeHus pazoenos OUCYUNIUHbL.

— Ilposepka Oomawnux 3a0anuil U KOHCYIbIMUPOBAHUE NOCPEOCMBOM INeKMPOHHOU
noumol.

— UcnonvsosaHnue 21eKmpoHHbIX npe3enmayuii npu npoeeoeHuy NPaKmudeckux 3aHamuil.

Ilpumeyanue: eciu no OaHHOU OUCYUNIUHE HE NPeOYCMOMPeHbl UHDOPMAYUOHHbBLE
MEexXHON02UlU, MO He0OX0OUMO MO YKA3amb.

Hanpumep: ungopmayuonnvle mexumono2uu - He npedycmMompenbl

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHusl.

Vkazviearomes, ecau _ucnoap3yomcea, ooyuanoujue KOMNbIOMEPHbIE NPOSPAMMbL NO
OMOENbHbIM  paz0enam Uil memam UW__MOJIbKO _HMe, K KOMOpPbIM UMeemcsi OOCMyn 6
YVHUgepcumeme (8 bubIuOmeKe, KOMNbIOMEPHLIX KIACCAX U/ unu Ha Kageopax).

Hanpumep,

— Ilpoepammel, demoncmpayuu sudeo mamepuanog (npouepvisamens «Windows Media
Playery).

— Ipoepammul ons demoncmpayuu u cozoanus npezenmayuti («Microsoft Power Pointy).

Ilpumeuanue: eciu no OAHHOU OUCUURIUHE He NPeOYCMOMPEHO NPOSPAMMHOE
obecneuenue, mo HeoOX0OUMO MO YKA3aMb.
Hanpumep: Ipocpammmnoe obecneuenue - ne npedycmompero

8.3 llepevyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:

Vkasviearomess monvko me, K KOMOpuM umeemcsi OOCMYn 6 YHueepcumeme (8
oubauomexe, KOMNLIOMEPHBIX KIACCAX U/UMU HA Kagdeopax).

1. CnpaBouno-tpaBoBas cuctema «Koucynprant [Tmroc» (http://www.consultant.ru)

2. DnextponHas obubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

u m.o.
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9. MarepuajJbHO-TeXHHYECKAS

6333, HeoO0XoauMasn I OCYIIECTBJICHUA

00pa3oBaTe/ILHOIO NMPoIeCcca Mo JUCHUILINHE (MOAYJII0).

MaTCpI/IaJIBHO-TCXHI/I‘-IeCKOC obOecrieueHue JUCIHHUITIINHBI

No Bug pabor
(MOTyJIs1) ¥ OCHAIIEHHOCTh
1. Jlexyuonnvie 3anamus | Jlekyuonnas ayoumopus, OCHAWEHHAS NPe3eHMAYUOHHOU
MEXHUKOU (NPOeKmop, dKPaH, KOMNbIOMep/HOymoykK, ...) u
coomeemcmeyouwum npoepammusim obecnevenuem (110) ....
CHeyUaIu3uUpoOB8aHHovle 0eMOHCMPAYUOHHbLE
cmenobl (Haumenoanue) U YCMAHOBKU
(HaumeHnosawue),.
2. Cemunapckue 3anamus | Cneyuanvhoe nomeujeHue, OCHAWEHHOe (nepeuucaumso
OCHOBHOe 000pydosanue) ....
3. Jlabopamopnvie Jlabopamopus,  YKOMNIEeKMOBAHHAA — CHeYUaIU3UpPOSaAHHOU
3AHAMUSL MeDenvlo U mexHUYecKUMU Cpe0Cmeamu 00YUeHUs ... ...
4, Kypcosoe Kabunem ona evinonnenus Kypcogvlx pabom
NnpOeKmuposaHue
5. I'pynnosvle Ayoumopus, (kabunem) ... ...
(uHOuBudyaibHbie)
KOHCYIbmayuu
6. Texywuui  koumpons, | Ayoumopus, (kaburnem) ......
NPOMeNCYMOUHAas
ammecmayus
7. CamocrosiTenbHas Kabuner i camMocTosTeNbHON paboOThl, OCHAIIEHHBII
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOAKIIOYECHUS K

cetn «/HTEepHET», NporpaMMoN 53KpPaHHOIO YBEIMYEHUS U
00€ecrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OpPMallMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.

obecneueHue,

Jannwiti pazoen sanonnsiemcs 6 coomeemcmeuu ¢ mpeodosanusmu PIOC BO, npu
Heobxooumocmu Koukpemuzupyemcs. Illpueooumcs nepeuenv HeobX00UM020 000py008aHUs
ayoumoputi (npoexmopul, HOYmoyKu, KoOMnvlomepHvle pabodue mecma u m.o.), NPocPaAMMHOe

PazoamoyHvlll  mMamepuanr u m. n.

Ykazviearomes cneyuatusupoearnHole

ayoumopuu, u 060pyoosanue 0is 1a00pamopHbiX padbom, NpaKmuidecKux 3aHAmull Ui opyeux
3ansImull, Hanpumep, NPoPecCUOHAIbHASL AyOUo U U0 Annapamypd, npoekmop (01s JeKyull
U CemMUHapos), NOOCOOHvLEe Mamepuavl 0lisi NPOGeOeHUs. NCUXOLOSUYECKUX MeCmo8, Kapmyl U

op.

NoNo | TTepeuenb No [Tepedens mabopaTopHOTO [lepeuennb u
nmabopaTopuii aynuto | obopynoBaHus * pe3yIbTaThI

pun Hay4YHO-
UCCJIEIOBATEIbCKU
X pa3paboToK,
OCYIIIECTBIISIEMBIX
Ha 0Oa3ze
naboparopuu *

1. JIaGoparopus 134 C | UK-®ypre cnexktpomerp VERTEX- | [loaroroska u
CHEKTPOCKOIINU 70, cnektpodorometp UV-VIS IIPOBE/ICHHE
KOOPAMHALIMOHH HITACHI U-3900, KP-ciektpoMeTp | KYpCOBBIX,

BIX COEeIMHECHUI SPEX RAMALOG, BBIITYCKHBIX
mnHHOBOJIHOBBIN MK-dypbe OaKalaBpPCKHX,
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cnexkrpometp JIADC-1000,

MaruCTCpCKux u

KOMIIBIOTEPHI, AHATU3ATOP KUJKOCTH | ACTIMPAHTCKUX
dmroopar nanopama -02. paboT, HAy4HO-
Jlaboparopus 136 C | ycTaHOBKa JJI OCAXKACHUS TOHKUX HCCIIEI0BATENbCKU
CUHTE3a mwienok CCR Copra Cube ISSA, X pabor
KOOpJAMHALIMOHH cymmibHbid mkag CIIY, nozatopsr | 0akanaspos,
bIX COCTMHEHUN aBTOMATHUYECKUE, IITUTKA MarucTpoB U
AJIEKTPHUECKAsi, MEIIaIKa aCIMPAHTOB 110
MarHuTHas, BEChl aHATUTUYECKUE XUMUHU
Shinko HTR-220CE. KOOPMHAIIMOHHBI
X COEIUHEHUN
JIaGoparopus 136 SIIP-ciekTpomerTp, HK- | IlpoBenenue
(huznIecKux CIIEKTPOMET]P IR-70, TUTUTKH | UCCIICTIOBAHUM
METOIOB AJIEKTPHUYECKHE, KOMITBIOTEPHI, | KOOPIUHALIMOHHBI
UCCIIETOBaHUS Menranka MarHuTHasi, BECHI | X U KOMITIO3UTHBIX
anamutryeckue BJIP-200. MaTepUasoB
JlaGoparopus 422 C [IpOrpamMMaTop MUMIIyJbCHOro Toka | [loaroroska u
JJIEKTPOXUMHYE BK1760A, BakyyMHbIIl CyLIWIbHBIN | IPOBEIEHUE
CKOT'O CHHTE3a mkad mcs-65/3.5. KYPCOBBIX,
BBIITYCKHBIX
JlaGopaTopus 424 C Bechl aHanuThyeckue Adventurer | 6GakanaBpCKUX,
HEOPTraHUYECKOT Ohaus, wmemanka MarHuTHas C | MarMCTEPCKUX H
0 CHHTe3a MO/IOTPEBOM MM-5, IUTMTKH | ACTIMPAHTCKUX
AIIEKTPHUYECKHE, XOJOAWIBHHK | pa0dOT, HAy4HO-
Candy. UCCIIe10BATEIbCKH
X paboT
JlaGopaTopus 426 C HcTroyHuk TOKa, CYIIMIBHBIA HIKad, GaKaiaBpos,
XUMHAN pH  merp-nonomep  «MyNBTHTECT | \arpcrpos u
KOOPJAMHAIIMOHH 111-1», CTaHIIHS pabouas, ACIIUPAHTOB 10
BIX COCOUHCHHUU norernuoctat IPC FRA, Memanka | ypyvmn
marautHas Leki MS1. KOOP/IMHALIOHHI
JIaGopartopus 428 C | paboyas cTaHIUs, HCTOYHHK TOKA | X coeaMHEHUI
OuoHeopraHuye CT-562-M, cnekrpodoromerp Leki
CKOIl XUMUU SS 2110 UV, memanka MarHuTHas,
J103aTOp KaneJbHbIN.
JIaGoparopus 443 C | [Ipubop JUIS onpenenenus | [lonroroeka u
3alIUTHBIX npovyHocTH TUIEHOK, «KoHcTanTa V- | mpoBeneHune
MOKPBITUI 1A», pabouasi cTaHLUsA, CYHIUIBHBIN | KYPCOBBIX,
mrkad I1IC-80-01 CITY, MmydenbHbIi | BBITYCKHBIX
mKad SNOL, BECHI | OaKalaBpCKUX,
texHoxumuueckue ~ Acom  JWI, | Mmarucrepckux u
aAre3uMeTp Posi-test AT-A, | aciupaHTCKUX
QIMa3HBId  CTAaHOK ISl pe3Ku | paboT, HaAydHO-
BBICOKOTIPOYHBIX KOMITO3UTHBIX | UCCIIEIOBATEIbCKU
MaTepUasoB. X pabor
JIaGoparopus 435C Cnekrpoporomerp Leki SS 2107, | 6akanaBpos,
XUMHYECKON Becni anekrponnsie Leki B 5002, pH | maructpos u
TEXHOJIOTHH U Mmetp, «Okcnepr-001-1», wmemanka | aCIMPaHTOB 110
MarepHuanoBe/e MarHuTHas ¢ mojorpesom [19- 6110, | xumun
HUs MydenbHas neyb LOTP, | KoOpAMHANOHHBI
BerpsaxuBarens |IKA C-MAG HS7, | X coenunenuii u
tBeppomep TK-2M, neHTpudyra | KOMIIO3UTHBIX
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naboparopras [IEH-16, mukpockon | MaTepuaioB
MeTajuIorpaguyeckuii AjgbTaMu.

Jlaboparopus 433 C | AGpasumerp Taber Abraser,
KOMITO3MTHBIX Memagka ¢ MOJOrPEBOM, IUIUTKH
MaTepUasioB JIIEKTPUIECKHUE, BEChI
aganutudeckue BJIP-200, memanka
MarHuTHas, TEPMOCTAT  BOISHOM
IIPOTOYHBIM.

Taxke B KyOI'Y ¢ynkumonupytor YHIIK «Anamut» u LIeHTp KOJUIEKTHBHOTO
MOJIb30BaHUs «/MarHOCTUKa CTPYKTYpbl MU CBOMCTB HAaHOMAaTEpHAJOBY», B KOTOPBIX HMEETCS
YHHUKAJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 00OpYyIOBaHHE, TO3BOJIAIONIEE BBITOIHATH
HAyYHO-UCCIIEIOBATENIbCKYI0 pabOTy Ha BBICOKOM YpPOBHE: CKAHUPYIOLIUN 3IIEKTPOHHBIN
MHUKPOCKOII C 3Heproaucnepcuonton npuctaskoit JSM 7500F, aToMHO-CHUITOBOI CKaHUPYIOLIUA
mukpockorn JSPM 5400, OIIP cnekrpomerp JEOL FA-300, AMP cnextpomerp JNM ECA-400.
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