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1. HEJIb U 3AJAYHN JUCTIAITJIMHbI



Leab ocBoeHUs AUCHUTIIMHBI «MeTobI HCCIeT0BAHNS HEOPTAHNYECKHX BEllleCTB U
MaTepUaIoB»:
® IIOATrOTOBUTH KBaJ'II/I(bI/II_[I/IpOBaHHOFO Clri€cmuaJmcra, O6J'Ia,Z[aIOH_I€I‘O CHUCTEMOU
YHUBEpCAIBHBIX, 00MIENPOPEeCCHOHATBHBIX W MPOPECCHOHAIBHBIX KOMIIETCHIIMA, CIIOCOOHOTO
TOTOBOT'O K CAMOCTOSATEIbHOMI HaquO-HCCHCHOBaTCHBCKOﬁ )41 HpeHOI[aBaTeHBCKOﬁ ACATCIIBHOCTH B
COOTBETCTBUH CO CIICIUAIBHOCTBIO «METOJpl WCCIeNOBaHUS HEOPTaHWYECKUX BEHIECTB U
MaTepuaIoBy.

33}13‘11/1 OCBOEHHS JUCHUILIMHBI «VMeToabl HCCAeT0BAHUSA HEOPraHn4eCKMx BeIeCTB U

MaTepUaIoB»:
. pacmMpuTh M yriayOuTh 00beM 0a30BbIX, (PYHIAMEHTAJIbHBIX 3HAHUW M CICIHATBHBIX
3HAHWI MO0 TUCIUTUTHHE « METObI HCCIIeIOBaHUSI HEOPTAaHMYECKUX BEIIECTB M MATEPHAIIOBY;
o pacmupuTh 00bEeM 3HAHHUN IO CMEKHBIM JIUCITUTUINHAM;
o cOpMHpOBATH y aclUpaHTa yMEHHUsS B OCBOCHUHM HOBEWIINX TEXHOJOTUH M METOAUK B

chepe mpodecCHOHANTBHBIX  HMHTEPECOB MO  CIENHATBHOCTH  «MeToabl  MCCIeIOBaHUS
HEOPraHMYECKUX BEIIECTB M MAaTEPHAIIOBY;

. chopMupoBaTh y acmupaHTa JOCTAaTOYHBIM OO0OBEM 3HAHWUH O COBPEMEHHBIX CIOCO0ax
opraHu3ani U MCTOAax IPOBCACHUSA HAYYHBIX I/ICCJIC,Z[OBaHI/Iﬁ II0 CII€NUAJIBHOCTU «MGTOI[BI
UCCIICIOBAaHMSI HEOPTaHUYECKUX BEIICCTB U MATEPHATIOBY.

2. MECTO JUCIUIIVIMHDBI B CTPYKTYPE OIIOII ACIIMPAHTYPbI

JuctmmuimHa « MeToIbl HCCIIeIOBaHUSI HEOPTAaHWYECKHUX BEIIECTB U MAaTEPUAIIOBY BKIIFOYCHA
B JIMCLUIUIMHBI 110 BbIOOpY bioka 1 mporpammbl 1 n3ydaercs Ha 2 Toay oOy4eHUs! B aClIUPaHType
(4 cemectp).

I[I/ICI_[I/IHJII/IHa 6&3preTC$I Ha 3HAHUAX, HUMCIOMUXCA Yy aCIHUPAHTOB IOCJIC IIOJIYUYCHUA
BBICIIIETO MPO(ECCHOHAIBHOTO 00pa3oBaHus. J[Isl KaueCTBEHHOTO YCBOCHUS JAHMCIUIUINHBI
ACIIPaHT OOJIKCH 3HATh OCHOBHBIC 3aKOHBI XUMHUH, YMCTh ITOJIb30BATHCA HaquOﬁ HHTepaTypOﬁ 10
JVICIIATUTHHE.

I[I/ICI_[I/IHJII/IHa ((MCTO,Z[BI HCCIICAOBAHUA HCOPraHUYCCKHUX BCHICCTB U MATCPUATIOB» SBJISACTCA
0a3oBoii mst Ooka «Hay4HbIe MccaenoBaHus», IOArOTOBKA M CIAYH KaHAWIATCKOTO SK3aMeHa o
CHGHH&HBHOﬁ JUCHUITIINHE.

3. TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JTUCHUIIVIMHBI

JucuummuHa «MeTonbl WCCIEAOBaHUS HEOPTraHWYECKHX BEIIECTB M MaTepPUAIIOB)
HamnpaBJieHa Ha (POpMHUPOBAHUE Y ACIIUPAHTOB CIAEAYIOIIUX KOMITETEHIIHUI:
yHHuBepcajabHbIX komnerennuii (YK):

*  CIOCOOHOCTBIO K KPUTHYECKOMY aHAJIM3y U OLIEHKE COBPEMEHHBIX HAyUHBIX JOCTHKEHHIA,
TeHEPUPOBAHUIO HOBBIX UJICH MPHU PEIICHUH HCCIEA0BATEIbCKUX U MPAKTUIECKHUX 33]1a4, B TOM
YHUCIIe B MEXXIUCIMIUTMHAPHBIX o0macTsax (YK-1);

oomenpodeccuonanbubIX komnerenuuii (OIIK):
. CIOCOOHOCTBIO CAMOCTOATEIBHO OCYIIECTBIATh HAyUYHO-UCCIIEI0BATENIbCKYIO ASITEbHOCTD
B COOTBETCTBYIOIIEH NPO(ecCHOHAIBHOM OO0JIACTH C HCIOJIBb30BAHUEM COBPEMEHHBIX METOOB
HCCIIeI0BaHMs M MHGOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHoorui (OI1K-1);
npogeccnonanbHbix komnerenuuii (I1K):
. CIOCOOHOCTBIO U TOTOBHOCTHIO BBITIOJHATH CAMOCTOSITENIbHBIE HAy4YHBIE HMCCIEIOBaHUS B
npo(ecCHOHANBLHOM 00JIACTH B COOTBETCTBUU C HAMPABICHHOCTHIO MOATOTOBKH (mpodmiem) c
WCIIOJIb30BaHuEM (PyHIaMEHTaIbHBIX U MPUKIaTHBIX Auciuruind (ITK-1);
. CIOCOOHOCTBIO ¥ TOTOBHOCTHIO K HHHOBAIIMOHHOMW JIEATEIHLHOCTH; TTOCTAHOBKE M PEIICHUIO
NEPCIEKTUBHBIX HAYYHO-MCCIIEIOBATENbCKUX W TPUKIAJAHBIX 33Jad B paMKax HallpaBlICHUs
(mpodmiist) moarorosku (ITK-2);

B pe3yabTaTe OCBOCHUA TUCHUIIIMHBI «MeToabl HCCaeT0BAHUS HECOPraHu4eCKMuXx



BEIIECCTB U MATEPHUAJTIOB»

ACIIUPAHT JOJIKCH:

3HaAmbv.:
® MCTOAbI KPUTHYCCKOTO aHalinda U OLUCHKHN COBPCMCHHBLIX HAYYHBIX ,Z[OCTI/DKGHI/II\/'I, METOAbI
TCHCPpUPOBAHN HOBBIX H,I[eﬁ IIpu pCHICHUNU HCCICAOBATCIbCKUX M IHPAKTHYCCKHUX 3aJad, B TOM
quci€e B MCKIUCHUIIIIMHAPHBIX OGH&CTHX, METOAbI COBMECTHOM HaquO-HCCHeHOBaTeHBCKOﬁ
JCATCIIBHOCTH.

. OCHOBHBIE METO/1bl HAYYHO-UCCIIEA0BATEIBCKOMN 1EATENBHOCTH.
. MIPUHLUIIBI 1 KPUTEPUH TOCTAHOBKHM HAYYHBIX 3a/1a4.
. COBpPEMEHHBIE TOJXOJAbl K pEIICHHIO MpOoOJIeM HEOPraHMYeCKOW XHMHH; COBPEMEHHBIE
aCIEKThl Pa3BUTHS XUMUUYECKUX HAYK.

ymemp:
. aHAJIM3UPOBATh  AJIbTEPHATHUBHBIE  BAapUAHTBl  PEIIEHHUS  MCCIEAOBATENbCKUX U
MPAKTUYECKUX 337a4 M OLICHMBATh MOTEHUHUAIbHBIE BBIUTPBIIMIN/TIPOUTPHIIINA PEaTU3alUuu 3TUX
BapHaHTOB.
. OTIpe/IEeIIATh MEePCIEeKTUBHBIC HAMPAaBJICHUS HAyYHBIX HCCIEAOBAHUN B MPEIMETHON cdepe

npo(ecCHOHANTLHOW  JIEATEIbHOCTH, COCTaB HCCIEIOBATEIIbCKUX pPadOT, OMpEeNeNsiomue Hux
dakTopbl; pazpabaTeiBaTh MPOrpaMMy HAyYHOT'O MCCIEIOBAaHUS; M3ydyaTh HAyuyHYIO JIUTEpaTypy,
OTCUECTBECHHBIN H 3ap}I6€)KHBII>'I OIIBIT IIO0 TEMATHUKE HCCICAOBAHUA, paGOTaTB C HCTOYHUKaMH
MaTeHTHON WH(OpMAIIMKU; UCIIOIB30BaTh YKa3aTeau MeXayHapOaHOW MaTeHTHOW KJIacCU(PUKAINH
JUIs  OTpeNeNIeHUus] HHIAEKca pyOpUKH; TPOBOIUTH HH(GOPMAIIMOHHO-TIATEHTHBI  IOMCK;
OCYIIECTBIIATh OMOMMOrpauiecKkue MIPOILecChl TOHCKa; (HOPMYJIUPOBaTh HAYUYHBIC THITOTE3HI,
aKTyaJIbHOCTh U Hay4YHYIO HOBU3HY IIJTAHUPYEMOI'O UCCIIENOBAaHUS

. HCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIMOHHBIE CHUCTEMBbI, BKJIIOYash HAyKOMETPUYECKHE,
UH(OPMAaLMOHHbIE, TATEHTHbIE M UHbIC 0a3bl JAHHBIX U 3HAHUH, B TOM YHUCIIE KOPIIOPAaTUBHBIE MIPU
BBIMIOJTHEHUH HAYYHBIX HCCIEIOBaHHM, BECTH CJIOXKHBIE Hay4dHbIe HCCIEIOBaHUS B paMKax
pean3yeMbIX TPOEKTOB;

. OpraHW30BBIBATh  IMPAKTUYECKOE HCIOJb30BAaHUE PE3YyJbTATOB HAYYHBIX (HAYy4YHO-
TEXHUYECKUX, SKCIIEPUMEHTAIILHBIX) pa3pad0TOK, B TOM YHCIIE ITyOIUKAIIHA.
. MIPUMEHATh COBPEMEHHBIE METOJBl M METOJMKUA HCCIIEIOBAHUS CTPYKTYpPhl U CTPOCHUS
BEILECTB MPU PEILICHUH HOBBIX MHHOBAI[MOHHBIX 3a]1a4.

é1a0emb:
. CIIOCOOHOCTBIO MMPOCKTUPOBATH U OCYIIECTBIIATH KOMILIEKCHBIE UCCIICIOBAHUS, B TOM YHCIIE
MEXIUCITUTTMHAPHBIC
. HaBBIKAMHU  [IEJICMIONIaTaHMsl, IUTAHUPOBAHMS,  peaju3alid  HEOOXOJUMBIX  BHUJIOB

NEeSTEIbHOCTH, OLIGHKM W CAMOOIIGHKHM  pEe3yJNbTaTOB  JIEATENbHOCTH IO  PEIICHHUIO
po(heCcCHOHANBHBIX 33J[a4; TEXHOJOTHUSMHU IUITAHUPOBAHUS MPO(PECCHOHAIBHON JEATeIbHOCTH B
cdepe HayuHBIX UCCIIEJOBAHUM.

® HaBbIKaMU COCTAaBJICHUS IIJIaHA HAYYHOTO HCCJIICAOBAHUS, HABBIKAMH I/IH(bOpMaI_[I/IOHHOI‘O
IMOMCKA,; HaBbIKaMH HAallMCaHWA aHHOTAIIMKW HAYYHOI'O UCCIICAOBAHUA

® HaBLIKOM IMPOBCACHUA HAYUHBIX XUMHUYCCKUX HCCHGI[OBaHHﬁ.

® COBPCMECHHBIMU ME€TOAAaMHU U MCTOAUKAMH HCCIICA0OBAaHNA, HABBIKAMH CO3JaHUA U I10JIB30-

BaHMA 0a3aMu JaHHBIX.

4. OBBEM YUEBHOM JUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

OOmiasi TPyIOEeMKOCTh JUCIHHIUIMHBI cocTaBisieT 4 3aueTHbix enuHuisl (3E), 144
aKaJieMHYecKux yaca. Bpems nposeaeHus 4 cemecTp 2 roja oOydeHHs.

Bua yueOHo# padoThl Bcero yacon

AyauTOpHBIE 3aHATHS (BCEro) 10




6 Nom ducie.

Jlexmmm (JI) 2
[Tpaktuyeckue 3anstus (I1) 8
CamocrositesqbHasi padora (CP) 132
Bujx npomexyrounoii arrecrannu (ITA) 3auet
2
O01mas Tpya10eMKOCTh:
4acoB 144
3a4YETHBIX €IUHUIL 4

5. PA3JIEJIbI JUCHHHUIINHBI, C YKASAHUEM ®OPMUPYEMBIX .
KOMIIETEHIIUU, KOIMYECTBA AKAJEMHUYECKNX YACOB, BU/I0OB YYEBHOU

PABOTbBI U ®OPM KOHTPOJIA

Ne HaunmenoBanue pasaena ®opmup Buael 3ansaTHil 1 ®opMbI KOHTPOJIA
n/n yeMble TPYA0EMKOCTh B 4yacax | v TeKyUIUH
KOMITETE v IPOMEXKYTO
HIIU YHBIA
J | I | CP | Bcero
l. Meroasl ClIEKTPOCKOIINU VYK-1,
C;%{Ifﬂ, 30 30 v’ Texymui
[1K-2
2. Meroas! paiOCHIEKTPOCKOIINH VYK-1,
C;%{Ifﬂ, 2 20 22 v’ Texymui
[1K-2
3. Metoael Macc-ciektpomerpun u | YK-1,
xpoMarorpaduu OIIK-1, ) 30 37 v Texymuii
[IK-1,
[1K-2
4. WNuTepdepeHmonHo- VYK-1,
UG paKIIHOHHBIE METOEI OIIK-1, o
I/Icngpe;[OBaHH;I TIK-1, 2 30 32 Y Texymunii
[1K-2
5. Meroas! 2IEKTPOHHOU VYK-1,
MUKPOCKOIIMH U TepMoTrpadun OIIK-1, ) ) 2 2% v Texymuii
[IK-1,
[1K-2
Hroro: 2 8 132 142
IIpome:kyTOUHAS aTTeCTANMS 24, 3auer
Hroro yacos: 144 u.
Hroro 3E 4
6. COIAEPKAHUE JUCIUIIJINHBI
Coaep:xaHue pa3ieioB M CHUILTHHbBI
Ne | HaumeHno
n/n BaHHe Conep:xxanue pasaesa
pasaena
1. Metonabl Paznenenne nojiHOTo 3JIEKTPOMAarHMTHOTO CIIEKTPA HA MAaNa3oHbl. THIIbI
CHEKTPOCKOI | 3JIEKTPOMArHUTHOTO U3TYUYEHUS JIJIsl Pa3IMYHbIX IUAMa30HOB U MPOIECCHI,
3051 MIPOUCXOASAIINE MPU MOTJIOIEHUH WA U3JIYYEHUH 3JIEKTPOMAarHUTHOTO




n/n

Haunmeno
BaHHeE
pasjaeiia

Conep:xanue pasaesa

n3i1y4eHus. Posib CIEKTPOCKONIMYECKUX METOJOB B U3YUEHUU CTPOCHHUS U
CBOMCTB BellleCTBA. Buabl CIEKTPOCKONIUM B 3aBUCUMOCTHU OT XapakTepa
B3aUMOJCICTBUSA IJEKTPOMATHUTHOI'O U3JIyYEHUS C BELIECTBOM:
CIIEKTPOCKOMUS MOTJIOUICHUS (a0COPOIIMOHHAs ), CIIEKTPOCKOIHS OTPAXKEHUS
OT MOBEPXHOCTHU BellecTBa (0TpakaTeabHas), CIEKTPOCKOIINS PacCessHUs U
CHEeKTpOoCcKomnus ucmyckanus (3muccuonHas ). Meton HITBO. Teopust
konebanuit — ocnoBa MK u Paman cnexkrpockonuu. biavkHsst, cpensss u
nanpHssA UK obnactu. AktuBHble konebanus. [psimas u oOpatHas
criekTpanbHble 3aaaud. [Ipupoga Y@ cnexktpoB. OCHOBBI CHEKTPOCKOTUHU
KOMOMHAIIMOHHOTO paccestHus win Paman cnektpockonuu. HuzkouacToTHbIe
Koje0aHus U MpoA0JbHAS aKyCcTHYecKas MoJa. 3aJauu, periaeMble C
nomo1ubsio MeronoB Y® u Paman criekrpockonuu. IIpeumyiecrsa u
HEJOCTAaTKN METO/I0B ONTUYECKON CIEKTPOCKONUU. XapaKTEPUCTUUECKUE
MIOJIOCHI IorJToIeHus. BanentHeie u neopmaiionHsie kojaedanus. Meton
«OTIIEYaTKOB MAJBLEB». ' apMOHNYECKUN OCHMIUIATOP U €r0 4acToTa
konebanuit. [Ipupona anrapmonusma kojaebanuii. IHTEHCUBHOCTH KOJICOaHMIA.
KonnuecTBenHbIil ciekTpanbHbIA aHanu3. 3akoH byrepa-Jlam6epra-bepa.
Mertox 6a3ucHol muHUK. BiusHue paznnyHbix (akTopoB Ha HHTEHCUBHOCTD U
MOJIOKEHHUE MOJI0C ToronieHrs. MeTton nelTepo3aMenieHusl.
YyBCTBUTEIBHOCTH CIIEKTPOCKONUYECKUX METOJIOB U OLIMOKH MpU
CHEKTPAJIbHBIX U3MEPECHUSIX.

Metonasl
PaaroOCHIEKTP
OCKOIINU

@uU3nYeCKUE OCHOBBI SABJICHUS SIIEPHOTO MarHUTHOTO pe3oHaHca. CHATHe
BBIPOKJCHUS CIIMHOBBIX COCTOSIHUI B MMOCTOSTHHOM MAarHUTHOM ITOJIE. Y CJIOBUE
SJIEPHOI0 MarHUTHOT'O pE€30HAaHCa. 3aCEIEHHOCTh YPOBHEN 3HEPTHH,
HACBIIICHNE, pElaKCallMOHHBIE IPOLECCH] U IIUPUHA CUTHANA. XUMUYECKUI
CZIBUT U CIIMH-CIIMHOBOE pacuieruienre B cnekrpax AMP. Koncranra
SKpaHupoBaHus sapa. OTHOCUTENbHBIA XUMUYECKHUI CABUT, €r0 ONPEIEICHNE
U UCTOJb30BaHUE B XUMUU. CIIMH-CIIMHOBOE B3aUMOJIEHCTBUE SIIEP, ETO
MIPUPOJIA, YUCIIO KOMIIOHEHT MYJIbTUILIIETOB, PACIIpEeIeHe HHTEHCUBHOCTH,
npaBwiIo cyMM. AHanu3 criekTpoB SIMP niepBoro u He nepBoro nopsiAKoB.
Metoa IBOMHOTO pe30HaHCA.

IIpumenenue criektpos SAMP B xumuu. TexHMKa U METOAMKA YKCIIEPUMEHTA.
CtpyKkTypHBIi aHann3. XUMUYECKas moysipu3amus saaep. biok-cxema
cinexkrpomerpa SIMP, Tuiisl ciekTpoMeTpOB.

[TpuHIMIIBI CIEKTPOCKOMUH 3JIEKTPOHHOTO NMapaMarHuTHOTO (CIMHOBOTO)
pe3onanca. Yciosue JIIP. g-®akrop u ero 3HaueHue. CBEpXTOHKOE
pacuerienre curnana J11P npu B3auMoAeCTBUM C OJTHUM U HECKOJIbKUMH
arpamMy. Yucao KOMIIOHEHT MYJIBTUILIETA, PACIIPENETIEHNE HHTEHCUBHOCTH.
Koncranta CTC. Tonkoe pacmienienue. [llupuna nunnii. [Ipunoxenune
metona DIIP B xumun. 3yueHre MexaHU3MOB XUMUYECKUX PEAKLIUH.
XuMmudeckas nojspusaus 3JeKTpoHoB. OnpeaeneHne CBOOOIHBIX paIuKaIoB
U APYTUX MMapaMarHUTHBIX LIEHTPOB. Mcrionb3oBaHue CIMHOBBIX METOK. biok-
cxema criektpomerpa DIIP, ocoOeHHOCTH SKCTIEpUMEHTa, IOCTOMHCTBA U
OTpaHUYEHUS] METOAA.

Metonabl
Macc-
CIIEKTPOMETP
U1 N
xpomarorpad
nn

Metozabl HOHM3ALMHU: JIEKTPOHHBIHN yaap, (OTOMOHU3AIMS,
ANEKTPOCTATUYECKOE HEOAHOPOJHOE 110JIE, XUMUYECKasi HOHU3ALHSL.
KomOunnpoBanubie MeTo1b1. IOHHBIN TOK ¥ CEYCHUE MOHHU3AIUH.
[Torenmuansl nosBICHUS HOHOB. BepTHKaibHbIe U aadaTHYECKUe
JNEKTPOHHBIE NIEpexoapl. JlucconuaTuBHas MOHU3anusA. TUIIBI HOHOB B Macc-
cnekTpoMeTpax. [IpuHnunuanbHas cxema Macc-criekTpomerpa Jlemrcrepa.
Dokycupyromee IeHCTBAE OJJHOPOJAHOIO TIONIEPEYHOTO MATHUTHOTO TTOJIA.
Onekrpocratnueckas Gokycuponka. JIBoiiHas gokycupoka. Pazpematomas




Ne | Haumeno
n/n BaHHeE Conep:xanue pasaesa
pazaeia

cuia Macc-cnekrpoMerpa. Monnsiil uctounuk. Cucrema Hamycka.
MonekyinsspHoe TedeHue raza. BpemsanpoaeTHbli Macc-CIIeKTPOMETP.
KBanpynonbHelil Macc-ciekTpoMeTp. CIEKTPOMETP HOH-LIUKIOTPOHHOTO
pe3onanca. [Ipumenenne macc-ciekTpoMeTpuu. MneHTudukanys BemecTna.
Ponb paspenienns, mOTEHINAI0B MOSIBIEHUS, METOJIOB HOHU3ALINH,
MeTacTabUIIbHBIX MOHOB. Tabmuibl MaccoBbIX yncen. COOTHOLICHHE
M30TOMOB. METOIbl ra30-KUAKOCTHOM M KUJIKOCTHOM XpomaTorpaduu. biok
CXEMBI MMPOMBITIIEHHBIX XpoMaTorpadoB. Buabl 1eTeKTOpPOB, IPUMEHSIEMBIX B
xpomarorpaduu. Buag xpomarorpaMmmsl B 3aBUCUMOCTH OT OCOOEHHOCTEM
U30TEPM aJICOOLHH.

4. | Unarepdepen | TeopeTnyeckne OCHOBBI pEHTIEHOCTPYKTYPHOTO aHanu3a. [ eomeTpust
LUOHHO- mudpakuuu. YpasHenue Bynbda-bperra. bonbioit u Manblii mepuoasl.
mudpakauon | Metonsl Jlays u Jle6as-1llepepa. CTpykTypHBIE 3a71a4H, pelIacMbie METOaMHU
HBIE METO/IbI | OOJBLICYTTIOBOM M MAJIOYTJIOBOW PEHTI€HOBCKON Anpakiu. MeTo bl
UCCIIEeIOBaHM | 3ieTpoHorpaduu u HelitpoHorpaduu. Mx cxoacTBo U pa3ninymne ¢ METOI0M
s peHTreHorpaduu.

5. | Metoabl Co3pganue mnepBoro ontudeckoro mukpockona A. JleBenrykom. IlonsiTus
AJIEKTPOHHOHU | pa3pelaromias ClocOOHOCTh U YMCIIOBAsl anepTypa o0beKTHBa. Bo3mMoxkHOCTH
MHUKPOCKOIIH | ONITHYECKOW MHMKpockonuH. [IpocBeunBaromas U CKaHUpyromas 3JIeKTPOHHAs
uu MHUKPOCKONHA. TeopeTnyeckue OCHOBBI M TMPHHLUI PAOOTHI 3JIEKTPOHHOTO
TepMorpadun | MUKpOcKora. Bo3MOKHOCTH MeToma 3JeKTPOHHON MHUKPOCKOMUU. ATOMHO-

CUJIOBasi M CKaHUPYIOUIasi TYHHEJIbHAsI MUKPOCKOIHUH.
Ocnogsl meton10B Tepmorpaduu: [ATA, JICK, TT'A u nunaTomeTpus.
Tepmuueckue cBoiicTBa BemecTBa. ONTUUECKUE CBETOBOJIBI M UX
cBeronporyckanue. [[puunHbl CBETONOTEPD B CBETOBOE. 3aKOHBI TEUECHHUS
(peosiorun) >KUIKOCTH U BUCKO3UMETPUUECKHE METO/IBI. DJIIEKTPUUYECKHE,
mudy3uoHHBIC, COPOIMOHHBIC U IPYTHE CBOMCTBAa MaTepuana. MeToasl ux
U3YYEHHUSL.
7. MEPEYEHDb 3AHSITUHA U ®OPMbI KOHTPOJIS
IlepeyeHb 3aHATHH, TPYA0EMKOCTb M ()OPMBbI KOHTPOJIA
dopma
Ne HanMeHoBaHme Bung |Yackhl } TEKYLLET
/11 pasena 3aHSAT Tema 3ansTHS (CAMOCTOATETHLHON PaOOTHI) ou
ust IIPOMEX.
KOHTpPOJIS
OcHoBBI DNEeKTPOMarHuTHbIN criekTp. Turbl
1. | meTomoB 4 | 2JIEKTPOMAarHUTHOTO U3IyYEHHUS ISl Pa3IUIHBIX
ONTUYECKOM CP JMarna3oHOB U IPOLECCHI, IPOUCXOAAIIUE IPU VO
CHEKTPOCKOIHN MTOTJIOIIEHUH WIH U3JIyYEHUH JIEKTPOMATHUTHOTO
u (UK, yb 1 Kp U3NydeHus. Poib CIEKTPOCKONMMYECKUX METOJIOB B
CHEKTPOCKOIHN W3YUYEHUHU CTPOCHMS M CBOMCTB BEUIECTBA.
s) Bubl crieKTpoCcKoNnuy B 3aBUCUMOCTH OT XapakTepa
4 | B3aMMOJCICTBHS IEKTPOMArHUTHOTO U3JIYUYEHUSI C
BELIECTBOM: CIIEKTPOCKOIHNS MOTJIOLICHUS
CP (abcopOrroHHast), CIIEKTPOCKOIHS OTPAKCHUS OT YO
MMOBEPXHOCTHU BEIIECTBA (OTpaXKaTeabHas),
CHEKTPOCKOIINS PACCESHUS U CIIEKTPOCKOIIHS
UCIYyCKaHMs (SMUCCUOHHAs).
CP Ucrtopus otkpeituss UK mznyuenns u cozmanus UK YO




CIEKTPaJIbHOIO aHanu3a. Poiab pOCCHMCKUX YUYEHBIX
B pa3BUTHM  Teopuu  Kojebanmii.  Mecto
CHEKTPOCKONMYECKMX METOAOB aHa/IN3a B U3yUYEHUU
CTPOCHMSI M CBOMCTB IOJIMMEPOB.

CP

CHeKTpoCKOMMYECKUE METO/Ibl — KaK METOJIbI,
OCHOBAHHbBIE HA B3aUMOJICHCTBUHU
ANEKTPOMATHUTHOTO U3ITyYEHUs C 00PA3IIOM.
Benymias posb METOIOB ONITUYECKON U
PaANOCTIEKTPOCKONNH B U3YYEHUU CTPOEHUS
noauMepoB. bivokHss, cpenssisa u ganbHas UK
oOJactu.

YO, T

CP

Banentnsie u gedopManiionHbIe KOJICOaHMS.
Otnecenue nonoc nornomenus B UK cnekrpe.
XapakTepuCTUUECKUE MOJIOCHI MOTJIoNIeHUs. MeTon
«OTIIEYATKOB MAJIbLIEB» B KPUMUHAIHCTHKE.
HNHuTerpanbHas ontuyeckas iIOTHOCTh. Tpu
OCHOBHBIX Xxapaktepuctuku MK monocer
MOTJIOUIEHUS. 3aBUCUMOCTD MOJTYIIUPUHBI TTOJIOCHI
MOTJIOMIEHUS OT ()a30BOTO COCTOSIHUS MOJIUMEPA.
Omnpenenenre KOHIEHTPAUHU TOTJIOMIAIOIINX
LIEHTPOB C TIOMOIIbIO YpaBHeHuUs1 byrepa-Jlambepra-
bepa. Bnusane pa3nuuHbix (hakTopoB Ha
MOTPEUTHOCTh CIEKTPOCKOMUYECKUX U3MEPEHUM.

A

CP

Jlnama3oHbl MOJHOTO 3JIEKTPOMAarHUTHOIO CIIEKTPa,
MPOLECCHI MPOUCXOIAIINE B KAXKIOM JUAIa30HE IIPU
B3aUMOJICICTBUM DJIEKTPOMArHUTHOTO HU3JTy4YECHUS
pa3IM4YHOM  YacTOTBl €  BEUIECTBOM, Buasl
CIIEKTPaJIbHBIX METOJ0B UCCIEIOBAHMSI.

YO

CP

CHeKTpoCKOMMYECKUE METO/Ibl — KaK METO/IbI,
OCHOBAHHbBIE HA B3aUMOJICHCTBUHU
ANEKTPOMATHUTHOTO U3ITyYEHUs C 00PA3IIOM.
Benymias posb METOIOB ONITUYECKON U
PaANOCTIEKTPOCKONNH B U3YYEHUU CTPOEHUS
noauMepoB. bivokHss, cpensssa u gansHas UK
o0Jactu.

YO

MeTtonanl
paauocnex-
TPOCKOTIUH

(saMp u B1Ip)

CP

OO6pa3oBaHre KOOPIUHAIIMOHHBIX COSTUHEHUN B
paMKax MOHHOHM MOJEIU U IpeacTaBiieHu JIprouca.
Teopust MATKUX U KECTKUX KUCIOT U OCHOBAHUI
[Iupcona, ypaBHenue [paro-Beinanaa.

YO

Banentnsie u gedopManrionHbIe KOJIeOaHMs.
Otnecenue nonoc nornomenus B UK crnekrpe.
XapakTepUCTUUECKUE MOJIOCHI OTJIoNIeHus. MeTon
«OTIIEYATKOB MAaJIbLIEB» B KPUMUHAIHCTHKE.
HNHuTerpanbHas ontuyeckas iIOTHOCTh. Tpu
OCHOBHBIX Xxapaktepuctuku MK monocer
MOTJIOLIEHUS. 3aBUCUMOCTD MOJTYIIUPUHBI TTOJIOCHI
MOTJIOMIEHUS OT ()a30BOTO COCTOSIHUS MOJIUMEPA.
Omnpenenenre KOHIEHTPAUHU TOTJIOMIAIOIINX
LIEHTPOB C TIOMOIIbIO YpaBHeHUs1 byrepa-Jlambepra-
bepa. Bnusane pa3nuuHbix (pakTopoB Ha
MOTPEUTHOCTh CIHEKTPOCKOMMYECKUX U3MEPEHUM.

VO, TJ

CP

Jnama3oHbl MOJHOTO 3JIEKTPOMArHUTHOIO CIIEKTPa,
MPOLECCHI TPOUCXOIAIINE B KAXKIOM JUAIa30HE IIPU
B3aUMOJICICTBUM DJICKTPOMArHUTHOIO HU3JIyYECHUS
pa3JIMYHOM  YacTOThl € BEUIECTBOM, Buasl

YO




CIICKTPAJIbHBIX MCTOAOB MCCJICIOBAHUS.

CP

VYcinoBue — SIIGPHOTO  MAarHUTHOIO — pE30HaHca.
3acelIeHHOCTh  YPOBHEM SHEPruM, HACHIIICHHE,
penaKkcalMoOHHbIE MPOILECChl W IIMPUHA CHUTHAJIA.
XUMHYECKUN CIBUT U CIIMH-CIIMHOBOE PACIICTIICHUE
B criekTtpax AMP. KoHcTaHnTa skpaHupoBaHus sapa.
OTHOCHUTENLHBIN XUMHUYECKUHU CIBUT, ero
ONPECIICHUE U UCTIOJIb30BAHUE B XUMUU.

YO

CP

IIpyHIMIIBI CIEKTPOCKOIHNH 3JIEKTPOHHOTO
rapaMarHUTHOTO (CITMHOBOT0) PE30HAHCA. Y CIIOBHE
OIIP. g-®akrop u ero 3HaueHue. CBEpXTOHKOE
pacerienre curnana J11P npu B3aumMoaeicTBum ¢
OJIHUM U HECKOJBKUMH spaMu. YNCI0 KOMIOHEHT
MYJIbTUIUIETA, paclpeieieHue MHTEHCUBHOCTH.
[upuna nunuii. [Ipunoxenne metona JI1P B
XUMHH.

YO

CP

N3yueHne MeXaHU3MOB XUMUYECKUX PEaKIIUi.
XuMudeckas NOoJIspU3aLys dJIEKTPOHOB.
Onpenenenue CBOOOHBIX PaUKaIOB U IPYTUX
IIapaMarHUTHBIX LEeHTpoB. Mcnonb3oBanue
CIIMHOBBIX METOK. biiok-cxema criekrpomerpa I1IP,
0COOEHHOCTH SKCIIEPUMEHTA, JOCTOMHCTBA U
OrpaHUYECHUS METOMA.

YO

CP

OCHOBHBIE OHATHS KOOPJIUHAITMOHHON TEOPHHU.
THIb KOMIJIEKCHBIX COSMHEHHUHN 110
KJIacCU(PUKAIMH JTIUTaHOB, 3aps Iy
KOOPJIUHAIIMOHHOM c(pephl, YMCTy HEHTPATBHBIX
aTOMOB.

YO, T

CP

CnuH-cnMHOBOE B3aUMOJCHCTBUE SIED, €T0
MPUPOA, YUCIO KOMIIOHEHT MYJIbTHUILIETOB,
pacrnpeiesieHie UHTEHCUBHOCTH, MPABUIIO CYMM.
Meron nBoiiHOro pe3oHanca. [Ipumenenue
criektpoB AMP B xumuu. TexHuka u MeToguka
skcnepuMenTa. CTpYKTYpHBIN aHAIN3.

YO

Macc-
CIEKTPOMETpPHU
iU
xpomarorpapu
s

Meroasl HOHU3ALMK: 3JIEKTPOHHBIN yaap,
(hoTOoMOHM3AIHS, DIIEKTPOCTATUHIECKOE
HEOJAHOPOJHOE T0JIe, XUMUYECKasi MOHU3AIIHS.
KomOunnpoBanubpie MeTobl. THITBI HOHOB B Macc-
CHEKTPOMETPAX.

CP

Pazpematomias cuna macc-cnekrpomerpa. MoHHBII
ucrounuk. Cucrema Hammycka. MosexkyisipHoe
TeueHue ra3za. BpemsinponeTHbiii Macc-
cnexkrpomeTp. KBaapyrnonbHbIil Macc-CieKTpOMETP.
CrieKTpoMeTp MOH-IIUKIOTPOHHOTO pe30HaHca.
[IpuMeHeHne Macc-CrieKTPOMETPUU.
Wnentudukaius BemecTsa.

YO

CP

Teoperuueckue 0cHOBHI XpomaTorpadun. Metoas
ra30-KUJKOCTHON U KUAKOCTHON XpoMaTorpapum.
B2XKX. biiok cxembl MpOMBIIIIIEHHBIX
xpomarorpadoB. Buasl 7eTEKTOPOB, TPUMEHSIEMBIX
B Xxpomarorpaduu. Buag xpomarorpammsl B
3aBUCUMOCTH OT OCOOCHHOCTEH U30TEPM aJICOOITUH.
KauecTBeHHBII U KOJIMYECTBEHHBIN aHAJIN3.

YO

CP

Paznuuue B 1eiCTBUM MHTErPAIBHBIX U




muddepeHINaTbHBIX, KOHIICHTPAIMOHHBIX U
MMOTOKOBBIX JETEKTOPOB. WX XapaKTepuCTHKHU:
YYBCTBUTEIBHOCTh, TPAHUYHAS! YYBCTBUTEIHHOCTbD,
WHEPLMOHHOCTh, TUHEHHBIA TUHAMUYECKUN
JIMaITa30H, CEJIEKTUBHOCTb.

CP

HoHBI B 37IEKTPUUECKOM U MarHUTHBIX MOJISX.
Mertoabl HOHU3ALMH. DIIEKTPOHHAS HOHU3ALIHS.
HNonunzamus nonem. bomGapanpoBka ObICTPHIMU
atoMamu. [Inasmennas necopoums. Monu3zarus
Jla3epHOM AecopOIuelt Ipu COACHCTBUN MAaTPHIIBI.
WNonu3zaims 351eKTpopaciblICHUEM.

YO

CP

Bpewms-niponeTnas macc-cniekrpomeTrpusi. Macc-
CIIEKTPOMETpHUS C QPypbe-ipeoOpa3oBaHUEM.
TannemHas Macc-ciekTpoMmeTpusi. Pa3pemenue u
TOYHOCTb OIpEEICHHs Macchl. MOHOM30TOMHAS
Macca. Mzmepennas macca. Cpenssisi Macca.

T,P

CP

IIpuHnunuanbHas cxeMa Macc-ClieKTpoMeTpa
Hemrcrepa. @okycupyroliee 1eicTBUE
OJIHOPO/IHOT'O TIONIEPEYHOT0 MATHUTHOTO IOJIS.
DnektpocTaTudeckas (poxkycupoBka. /[BoiiHas
(b oKycupoBKa.

YO

CP

TBepasie HocuTenu, TpeboBaHusl K HUM. OCHOBHBIC
TUIIBI HOCUTENEH, MOTU(PHUIIMPOBAHNE HOCUTEICH.
Henonsmxkubie sxunkue dasul st KX,
TpeboBanus k HuM. Kimaccuduxarms HXKO.
CenexTuBHOCTD. CBSA3b CEIICKTUBHOCTH C
TEPMOJAMHAMUYECKUMH XapaKTEPUCTUKAMU
MTOABMKHOW M HeOoABIKHOH (ha3. Beioop HKD.

CP

[IpeumyiecTBa KanMUIAPHON ra30BOM
xpomarorpaduu. BausHue napameTpoB npoBeACHUS
aHann3a Ha 3PEKTUBHOCTH pa3eieHUs B
KanuuIIpHO# XpomaTorpaduu. Peakiimonnas
ra3oBasi xpomaTorpadus. Bapuantsr Mmetona.
BricokoahpexTrBHAs )KUAKOCTHAS XpoMaTorpadusi.
OCOoOEHHOCTH UCTIONB3YEMOH arnmaparypsl.
[TonBukHBIE U HEMOABUXKHBIE (Da3bl.
AHanuTHYeCKHE BO3MOKHOCTH METO/A.

I, A

HNutepdepen-
IMOHHO-

T dpaKImoH-
HBIC MCTOIbI
HCCIIEIOBAHUS

Teopernueckrie OCHOBBI pEHTTEHOCTPYKTYPHOTO
ananu3a. ['eomerpus nudpakuuu. YpaBHeHHE
Bynbsda-bperra. bonbioit u manbiii mepuoib.
Metonst Jlays u [le6as-1llepepa.

iyl

CP

CrpyKTypHBIE 3a]a4H, peIIacMble METOJAMHU
OO0JIBLIICYTTIOBOM M MAJIOYTJIOBOM PEHTTEHOBCKOM
mudpakur. MeTosl daeTpoHorpadun u
HeiiTpoHorpaduu. MIX cXoJICTBO U pa3ianyue ¢
METOJOM pEHTIeHorpaduu.

CP

Mertoab! nosryueHus TuppakinOHHON KapTHHBI.

iyl

CP

PentrenoandpakToMeTpruIeCKIil METO/I.

YO, T

CP

Onpenenenre aTOMHON CTPYKTYpBI 11O TaHHBIM
JU(QPaKLUU pEHTTEHOBCKUX JTyUeH.

CP

OCHOBHBIC CXEMBI PCHTI'CHOBCKUX KaMCp JIsd

HCCICOO0BAaHNA MOHOKPHUCTAIJIOB U ITOJUKPHUCTAIIIIOB.

Hx CXOJACTBO U MPUHIHUIIHAIBHOC PA3JINYIUC.




Meronsl OnTuueckas Mukpockonus. [lonsTus paszpemaromas

5. | DMEKTPOH-HOM CIIOCOOHOCTH M YHCIIOBas arepTypa 0ObEKTUBA.
MUKPOCKO-ITUHA 2 | BO3MOXHOCTH ONTUYECKON MUKPOCKOIIUH.
U TEPMO- IIpocBeunBaromas 1 CKaHUPYIOLas JIEKTPOHHAs
rpaduu J MHUKpPOCKONHUs. TeopeTuuecKue OCHOBBI U IIPUHIIUIL KJI

paloThI 3IEKTPOHHOI0 MUKpOCKONa. Bo3moxHOCTH
METOa JIEKTPOHHOW MUKPOCKOMHUU. ATOMHO-
CHJIOBAs U CKaHUPYIOLasi TyHHEbHAs
MHUKPOCKOIIHH.

Ocnosl meTon10B Tepmorpaduu: ATA, JICK, TTA u
2 | munaromerpus. TepMUYecKre CBONCTBA BEIIECTRA.
OnTHyeckue CBETOBOIBI M UX CBETOIIPOITYCKaHHE.

II YO
[TpuyrHBI CBETONOTEPH B CBETOBOE. 3aKOHBI
TeueHUs (PEOJOTUN) KUIAKOCTH 1
BHUCKO3UMETPHUYECKUE METO/IBI.
CP [TpocBeunBaromas 1 CKaHUPYIOIIAsk 3JIEKTPOHHAS 3
6 | MUKpOCKOIHSL.
CP DKCHepruMEeHTAIbHBIE (PaKTOPHI, BIUSIOIINE Ha I
5 | popmy nuddepeHnnanbHbIX KPUBBIX HATPEBAHUSL.
CP AwmmuntyHas, ¢aszosas, JIopeHIIOBa 3IeKTpOHHAs n
6 | mukpockonus. JJOCTOMHCTBA M HEJTOCTATKH.
CP Onexrpuueckue, udpdy3noHHbIE, COPOLIMOHHBIE U il

5 | mpyrue cBoiicTBa Marepuaia. MeToIbl UX U3Y4YCHHUsI.

Buner 3anstuit: JI — nekuum, C — cemuuapsl, Il — npaktudeckue 3ansrud, JI3 -
nabopatopHsbie 3ansTHs, CP — camocrositensHas padora.

®opmbl Tekymero kouTpoust: YO - ycTHbIN onpoc (cobecenoBanue), T- TectupoBanue, P -
pedepar, I1 - mpoexr, I - noxnax, KJI - koncniekt nekmuu, '] - rpymnmoBas uckyccus.

@opMBI TPOMEXYTOYHOTO KOHTPOIISL: codecenoBanne, C3 — CUTyal[MOHHBIE 3a/1a4H.

8. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Hcnonb3yroTes ciaenyromnpe 00pa3oBaTelibHbIC TEXHOIOTHH:

. UH(OPMAITMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTMH — JIOCTYIl K JJICKTPOHHBIM
OnbnuoTrekaM, K OCHOBHBIM OTCUECTBEHHBIM M MEXKIYHApOJHBIM 0a3aM JaHHBIX,
UCIIOJIb30BaHUE ayIU0-, BUACO-CPEACTB, KOMITBIOTEPHBIX MPE3CHTAIINN;

. TEXHOJOTHS TPOCKTHOTO OOy4YeHHs — TMPEANoiaracT OpPUEHTAIUI0 Ha
TBOPYECKYIO CAMOCTOSATEILHYIO JTUYHOCTh B MPOIECCE PelIeHUs MPoOIeMbl ¢ Tpe3eHTanen
Kakoro-mrbo marepuana. OOydaromuiics WUMEeT BO3MOXKHOCTH IPOSIBICHUS KPEATUBHOCTH,
CIIOCOOHOCTH TIOJITOTOBKHA M PEJAKTUPOBAHUSA TEKCTOB C HMJUTFOCTPATUBHOM JEMOHCTpAIueit

COJIePKaHUS;
. TEXHOJIOTUS] KOHTEKCTHOTO O0Y4CHUS;
. TEXHOJIOTHSI TPOOJIEMHOr0 OOy4YeHHS — CO3JAaHHE NPOOJIEMHBIX CHUTyallud W

OopraHu3anunsa aKTHUBHOI CaMOCTOSATEIIHLHOM ACATCIIBHOCTH 11O UX Pa3pCHICHUIO,

. TEXHOJIOTUSI O0yUEHUS B COTPYIHUYECTBE — MEKJIMYHOCTHOE B3aMO/ICIICTBHE B
o0pa3oBaTeNbHONW Cpele, OCHOBAaHHOE Ha MPHUHIMIIAX COTPYAHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-MOMCKOBBIX KOMAHJAX WM MaJbIX Tpynmnax, C IeNbl0 TMOJTyYeHHs
KaueCTBEHHOT'O 00pa30BaTEILHOTO MPOAYKTA;

. TEXHOJIOTHS TECTOBOM MPOBEPKHU 3HAHUU.

9. METOAUYECKHUE YKA3ZAHUA IJI51 OBYYAIOIIUXCSA

11O OCBOEHUIO JTUCHUITIJIMHBI «<METObI UCCJIEJOBAHUSA
HEOPT'AHMYECKUX BEINECTB 1 MATEPHUAJIOB»

9.1. XapakTepucTHKA 0CO0EHHOCTEN TEXHOJIOTU 00ydeHun st




B YHUBepcHUTeTe
OcBoenne 00pa30BaTENbHBIX IMPOTPaMM TPOBOAUTCS C HPUMEHEHHEM DSJICKTPOHHOTO
0o0y4eHus, TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TeXHOIOTUN. 11 3TOTO co37aHa U (yHKIMOHUPYET
3NIeKTpOHHast MH(popMalMoHHO oOpa3oBatenbHast cpepa (QUOC), Brmoyaromass B cels
3JeKTpoHHBIE HHGpOopMarmoHHble pecypchl. DHMOC obOecneunBaeT OCBOCHHE OO0YUYaIOIIUMHUCS
00pa30BaTeNbHBIX MIPOrPAMM B ITOJTHOM 00beMe HE3aBUCHMO OT MECTa HaX0XIEHUS 00yJaroIuXcs.

9.2. Oco0eHHOCTH PadOTHI 00Y4AKOLIErocs M0 OCBOEHUIO TUCHHMILINHBI «MeToabl
HcclIeI0BAHNS HEOPTraHUYECKUX BelllecTB U MaTepHAIOB»

OOyuaronyecs NpU M3yYEHUH Y4EeOHOM AMCHUILIMHBI HCIOJNB3YIOT 00pa3oBaTeIbHBIN
KOHTEHT, a TaKXXe METOJMYECKHE YKa3aHHWsA II0 MPOBEICHUIO ONPEACICHHBIX BHIOB 3aHATHH,
pa3paboranHble npodeccopcko-npenonaBareabckuM cocrasoM (ITI1C) kadenp.

VYcnemHoe ycBoeHHe y4eOHOM AMCHUITIMHBI «MeToIbl MCCIeIOBaHUS HEOPraHMYECKHX
BEIIECTB M MaTEpHaJIOB» MPEAINOJIaraeT aKTUBHOE, TBOPUECKOE yuyacTHe OOYyYaroIlerocsi Ha BCeX
JTarax ee OCBOCHUS ITyTeM IUIAaHOMEPHOH pabOTHI.

OOyuaromuiicss OMKEH aKTUBHO Y4YacTBOBaTh B BBINOJHEHWU BHJOB AayAUTOPHBIX
NPAaKTUYECKUX pabOT M BHEAYAUTOPHBIX TPAKTHUECKUX pPAOOT, OMpPEACNCHHBIX M JaHHOU
JTMCIUIUINHEL [IpoBOIMMBIE Ha MPAKTUYECKUX 3aHATHUSAX JENOBBIX U, PA3IWYHBIX 3aJaHUN AI0T
BO3MOXXHOCTh HEMOCPEJICTBEHHO IOHATH QJITOPUTM TNPUMEHEHHUS TEOPETHUECKUX 3HAHUIM,
U3J1araeMbIX B YIeOHHUKaX.

Crnenyer uMeTh B BHJY, YTO BCE Pa3leNbl U TEMbl TUCHMILIMHBI «METObl UCCIIE0BAHUS
HEOPraHMYECKNX BEIIECTB W MAaTepualioB» IPEJCTAaBICHbl B IMJAKTHYECKH HpOpabOTaHHOM
MOCJIEIOBATEIBHOCTH, YTO TMPEAYCMATPUBAET JIOTMUYECKYIO CTPOHHOCTh Kypca M IMPOJYyMaHHYIO
CHCTEMYy YCBOEHHS OOydYaloIMMHCS Y4eOHOro MaTepHaia, MOITOMY HeENb3s MPUCTyHaTh K
U3YYEHUIO MOCIIEAYIONINX TeM (pa3esioB), HE YCBOUB MPEAbITYIIUX.

9.3. MerToanuyeckne yKazaHus 1 00y4aIOIIUXCH M0 OPraHU3AIUHM CAMOCTOSTeJIbHOMI
padoThI B Ipouecce 0CBOCHHUs IHCUHUIIIMHBI «MeToabl HCC/IeI0BAHNS HEOPTaHUYeCKHX
BelleCTB M MAaTEPHAJIOB)

Ne B/ paGoThI KOHTPOJIb BBITIOJIHEHUSI
padoThI
1. | v mOAroTOBKA K ayJAUTOPHBIM 3aHITHIM V' cobecenoBanue
(mpopaboTka y4yeOHOr0 MaTepraia o y4eOHou v\ TeCTHpOBAaHUE
auTepaType); v peuieHue
CUTYAIIMOHHBIX 3324
2. | ¥ pabora ¢ yueOHOM U HAYYHOI JINTEPATYPO v’ cobecenoBanue
3. |v o3HaKOMIICHHE C MaTepUalaMH JJIEKTPOHHBIX v’ cobecenoBanue
pecypcos; v/ mpoBepKa perieHuit
v pellicHHE 3aJaHHH, pa3MENIEHHBIX Ha 3alaHUM, pa3MEIIEHHbBIX
anekTpoHHOU Tiargopme Moodle Ha AJIEKTPOHHOU
matdopme Moodle
4. v’ caMoCTOsITeNTbHAsE TIPOPAbOTKA OTICIBHBIX TEM v' cobecenoBanue
y4eOHOI TUCIUITIIMHBI B COOTBETCTBUU C v/ TeCTUpOBaHUE
TEMaTUYECKUM IUIaHOM BHEAYUTOPHOM
CaMOCTOSITEIbBHOW PabOThHI
5. v/ IOArOTOBKA JOKJIA/IOB HA 3a/JaHHBIE TEMBI v’ noknan
6. v/ BBIMOJIHCHUE MHIUBUTYATbHBIX TOMAITHAX v’ cobecenoBanue
3amanuii(pedeparnn) v/ mpoBepKa 3a1aHuii
8. v/ ydacTHe B HAy4YHO-TIPAKTHYECKHUX v’ mpenocTaBieHUe
KOH(EPEHIHIX, CEMUHApAX cepTudrKaTOB
YYaCTHUKOB
9. v’ paboTa ¢ TeCTaMu, BOIPOCAMH ¥ 33/1a4aMH JIJIst v’ TecTHpOBaHHE
CaMOTIPOBEPKHU v’ cobeceoBanue




10. | ¥/ mOArOTOBKA KO BCEM BUJIAM KOHTPOJIBHBIX v’ TecTUpOBaHUE
WCTIBITAHUUN v’ cobecenoBaHue

9.4. MerToanueckue yKazaHus JJisl 00y4AOIIMXCH MO MOAr0TOBKeE
K 3aHATHSAM MO JUcHUIINHe «MeToabl HCCI1eI0BAHUS HEOPraHMYEeCKNX BeleCTB U

MaTepuajaoB»

3aHATUS TPAKTUUECKOTO THUIMA MpPEIHA3HAYCHBI IS PACHIMPEHHUS W YriyOJieHus 3HaHUN
oOygaromuxcsi 1O y4eOHOW AWCHUIUIMHE, (HOPMUPOBAHUS YMEHHMH ©  KOMIICTCHITUH,
NPEIYyCMOTPEHHBIX CTaHAApTOM. B X Xoxe oOyyaromuMucs peanusyercs BepuukannoHHas
(GyHKIUS CcTEeneHH yCBOEHHUs Y4eOHOTro Marepuajia, OHM MpPUOOpETaroT YMEHMsI BECTH HAyuHYIO
nuckyccuto. Kpome Toro, 1enpio 3aHATHIA SBISETCSA: IPOBEPKA YPOBHS MOHUMAHUS 00y4atoIMMHCS
BOIPOCOB, PACCMOTPEHHBIX B Y4eOHOI1 InTepaType, CTENEHN U KaueCTBa yCBOEHUSI 00y4alouMuUCs
OpOTpaMMHOTO0 MarepHuaia; (OpMUpOBAaHME U pa3BUTHE YMEHH, HABBIKOB HpPUMEHEHHUS
TEOPETUYECKUX 3HAHUN B pEaJbHOM NpPaKTHKE pelIeHus 3aJady, aHaiu3a NpodeccruoHaIbHO-
NPUKIAJHBIX CUTYalMii; BOCIOJIHEHHE NPOOETIOB B NMPOWUICHHOM TEOPEeTHYECKOW 4YacTh Kypca U
OKa3aHHUs OMOIIH B €r0 OCBOCHUHU.

OOyuaronuiicst 10JKeH U3y4YUTh OCHOBHYIO JIUTEPATypy MO TeMe 3aHATHs, U, KeJaTeIbHO,
HCTOYHUKU M3 CIIMCKA JIOMOJHUTENbHOM JHUTEepaTyphl, UCIOJIb3yeMble IJI1 pacHIMpeHus: oobema
3HaHUH 10 TeMe (pa3zeny), UHTEPHET-PECypCHI.

10. YUYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
Kapra obecnieuennst yueOHO-METOIUIECKOM JIUTEpATypOi
No | ABTop, Ha3BaHuUE, MECTO U3AAHUS, U3ATENbCTBO, roj nu3aanus | Koiu-Bo Yucao
y4eOHOI 1 yueOHO-METOIMYECKON JTUTEPATYPBI 9K3eM- | acIHpaHTOB,
IUISIPOB | OJHOBPEMEH.
M3YYaIOIIX
AUCHUIIIIMHY

OcHOBHas JIuTeparypa
1. | Jlebyxom B. U., Okapa A. U., [TaBnrouenkosa JI. I1. duzuko- 1 1
xuMmudeckre Meronsl uccaemosanus. CII10.: «JTAHD». 2012,

480c. Pexxum nocryma: http://e.lanbook.com/view/book/4543/

2. | llentun 10.A., Kypamammuna I'.M. OcHOBBI MOJIEKYJISIPHOI 2 1
criektpockonuu. M.: Mup. 2008. 398 ¢

3. | ®usnyeckue METOAbl UCCIICIOBAHUS HEOPTaHUUECKUX BEILIECTB 1 1
/ mon pexa. A.b. Hukonbsckoro. M.: Akagemus. 2006, 448 c.

JlononHuTeapHAas IUTEPATYpa

1. | bpaunnon 1., Kamtan Y. MukpocTpykTypa MarepualioB. 2 1
Mertons! uccienoBanusi U KoHTpois. M.: Texnocdepa. 2006,
384 c.

2. | IOunr I'. IHCTpyMEHTaNbHBIE METObI XMMUUECKOTO aHAJIN3A. 1 1
M.: Mup, 1989, 608 c.

3. | KoB6a JI.M. Pentrenorpadus B HEOpraHu4ecko xumun'". 1 1

N3nMI'Y, 1991, 180 c.

IlepedyeHb IJIEKTPOHHBIX CPECTB 00yYeHUSA
e  VYueOnsni moptan BIMY;
e Hayunas snekTponHas 6ubnuoreka http://elibrary.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa dapmaneBruueckoii Xumun 1 (papMarieBTHIECKON TEXHOJIOTHH, OCYIIECTRIISIIOIAS
NOArOTOBKY acnupantoB o crneuuanbHoctu 02.00.01 — HeopraHumueckas XUMHs, paclojiaraet
y4eOHBIMH ~ KOMHATaMHM,  KOMIBIOTEPHBIMH  KJIacCaMH,  JIEKUMOHHBIMH  ayJUTOPHUSIMH,


http://elibrary.ru/

000pYyTIOBaHHBIMU TIPOCKIITMOHHOM aImapaTypor isd JEMOHCTpPAllMHM TpE3CHTAIui, Habopamu
HarJSIIHBIX TIOCOOMI, KOMITBIOTEPHBIMH MTPOrpaMMaMU JIJIs1 KOHTPOJIS 3HAHUH.

HaumenoBanue cnenuajJdbHbIX IOMeEIEHHAH
M MOMeENIeHUuH IS CAMOCTOATEILHOM
padoThI

OcCHALLIEHHOCTE CIEHAJLHBIX IOMEIeHU U
NOMeNIeHUI VIl CAMOCTOSATEJIbHOI PadoThl

®I'OY BO BI'MY um. H.H. Bypaenko, r. Boponex, yia. Cryaenyeckas, 10

KoMmmprorepHslii  kimacc  (KoMHara
kadeapa  (apMareBTHIECKOMN

bapmareBTUIeCKOn

245):

XAMHAUA U
TEXHOJIOTUH;
Boponexckass o0macth, T.
(Bug
NESTEIILHOCTH: JIEKIIUU U TEKYIIUH KOHTPOJIIb)

Boponex, yi.

CryneHueckas, 10 y4eOHOI

15 paboumx MecT ¢ KOMITBIOTEPaMHU,
MOJKJIFOYEHHBIMU K ceTh UHTepHeT. Ctomn st
MpernoaBaresield, CTOJbl yueOHbIe, JOCKa yueOHasl,
CTYJbsI, ”HPOpPMaLMOHHBIE cTeH b, Habop
JEMOHCTPAIIMOHHOTO 000PYI0BaHUS H YI€OHO-
HAISIOHBIX IT0CO0OUH, 00eCIIeYNBaIOIITNI
TEMaTUYECKHE UILTIOCTPAIINH, COOTBETCTBYIOIIHE
pabo4ynM nporpaMmam JUCIUTUIAH —
MYJIbTUMEANHHBIA KOMIUIEKC (HOYTOYK, IPOEKTOP,
9KpaH); YCUINTENb 11 MUKpOo(hOoHA, MUKPOGOH.

VYuebnbie nmaboparopun (komHata 231, 233,
234, 237): xadenpa QapmaneBTUUECKOM
XUMHA U (papManeBTUUECKOM TEXHOJIOTUH;
Boponexckass ob6nactb, r. Boponex, yi
Crynenueckas, 10 (Bug y4eOHOU
JeSITeTbHOCTH: TPAKTHUYECKHUE 3aHATHU)

1. Cnekrpodoromerp «Shimadzu UV-1800» - 2
IIT.

2. Cnekrpodotomerp CD-46 - 1 .

3. HonsspumeTp - 1 mr.

4. Pedpakromerp MPD-454 b2M - 3 .

5. Becol ananutuueckue BJIP-200 -2 mr.

6. Ha6op ms TCX - 2 mmIT.

7. Ileub MmydenbHas - 1 wr.

8. Tepmocrar TC-80 - 1 mr.

9. Pu-metp 410 -3 mwr.

10. ®orosrnexkrpokosopumerp KOK-2 -1 .
11.Tecrep pacTBOpuMOCTH -1 mr.

12. Tlpecc pyuyHOH THUAPABINYECKUN PIKE
CrushIR st mpousBoacTBa TabneTok-1 mr.

13. ABTOMaTHYeCKMH  U3MEPUTEIb  TOYKH
miaBinenuss SMP30 - 1 mr.

14. JlaGopaTopHBIi BUXpPEBOW TPAHYJIATOP —
cmecutens OBII-020K01- 1 mir.

15. Becst Vibra HT 224RCE -1 mur.

16. Kommuiekc ans mpoBefeHus TBepAo(hazHOM
AKCTpaKIuu -1 1mir.

17. JlaGopatopHble anamutuyeckue Bechl ATL-
80d4 AKKVIJIADB - 2 mr.

18. Cnexrpodoromerp [13-5300BU-1miT.

19. Cnexrpodoromerp [13-5300Y D-1 mir.

20. DnexTpocymuabHbIN mKag-1 mr

21. JlabopaTopHas 6aHs-1 mT

12. OLIEHOYHBIE CPEJCTBA JIJIS KOHTPOJISI KAYUECTBA MOJATOTOBKH
(MOJLY.JI5T)

. Texkymuii KOHTPO/Ib IPAaKTUYECKUX 3aHATUN NPOBOAMUTCS IO UTOraM OCBOCHUS KaXIOU
TEMbl U3 pa3lena ydyeOHO-TEeMAaTH4YeCKOro IUIaHAa B BHJIE YCTHOIO COOECEJOBaHUS, TECTOBBIX
3alaHuii, TPYNIOBBIX IUCKYCCHM, 10KJIanoB. OILIEHOYHBIE CpeACTBa /JIs IMPOBEACHUS 3adyeTa

npencrasieHsl B POC.




HTOroBbIii KOHTPOJIb IPOBOJIUTCS B BUJIC 3a4eTa 10 AUCIUIUIMHE B BUJE COOECEIOBaHUS.



	«МЕТОДЫ ИССЛЕДОВАНИЯ НЕОРГАНИЧЕСКИХ ВЕЩЕСТВ И МАТЕРИАЛОВ»
	Уровень высшего образования – подготовка кадров высшей квалификации (аспирантура)
	1. ЦЕЛЬ И ЗАДАЧИ ДИСЦИПЛИНЫ
	Цель освоения дисциплины «Методы исследования неорганических веществ и материалов»:
	Задачи освоения дисциплины «Методы исследования неорганических веществ и материалов»:

	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП АСПИРАНТУРЫ
	Содержание разделов дисциплины
	12.  ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ КОНТРОЛЯ КАЧЕСТВА ПОДГОТОВКИ (МОДУЛЯ)


