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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeneseHUsl CTPYKTYPbI BEIECTB. 3aAa4u JUCHUILUIUHBL: 1. O3HAKOMHUTHCS C
OCHOBHBIMH NPSIMBIMHU ¥ KOCBEHHBIMH METOJIAMH OINIPEAENEHUS CTPYKTYpBI. 2. M3yunTh
OCHOBHBIE MPUHUUIIBI pa0OThI UCCIIEI0BATEIHCKOTO 000PYI0BaHUS, IPUMEHIEMOTO JJIs
ONpENENICHUs CTPYKTYpPHL. 3. HayunTbCsl CTaBUTHCS MCCIEN0BATENBCKHAE 3a0a9N JUIS
OTPEJIENICHHS CTPYKTYPhI M BBIOUpATh MyTH UX perieHus. 4. OcBouTh NpuémMbl 00pabOTKU
JAHHBIX M aHAJIU3a MOJYyYEHHBIX IKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEENICHHs CTPYKTYPBbI, IPUHIIKIIAM PaOOThI HCCIIEA0BATEIHLCKOTO 000PYA0BAHMS,
MeTozaM IpoOonoAroToBku. IlpakTruueckas 4yacTh MpeArnogaraeT 3HakoOMCTBO ¢ pabOToOMH
psiJia COBPEMEHHBIX BRICOKOTEXHOJIOTMUHBIX UCCIEA0BATEIBCKUX TPUOOPOB
(ompenenuTenb NOPOBBIX XapakrepucTuk ASAP-2020, ananuzaropsl pa3Mepa 4acTHI] B
cycnien3uu (komrieke) Microtrac S-3500, Nanotrac 253 Ultra, koMmruieke CKaHUPYIOIIEH
anekTponHoi mukpockoruu Jeol JSM-7001F, EDS Oxford INCA X-max 80, WDS Oxford
INCA WAVE, EBSD u HKL, npocBeunBaromiuii 31eKTPOHHBIA MUKPOCKOI BEICOKOTO
paspemenus Jeol JEM-2100, mudpakromerp peHTreHOBCKH mopomkoBeIi Rigaku Ultima
IV, monokpucraneubiil quppaxrometp «Bruker» D8 Quest, BomHOBOM
penTrenodiayopecteHTHbIi criekrpomeTp Rigaku Supermini, anHanuTruyeckuii KOMILIEKC
Ha 0aze razoBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010 Ultra,
ABTOMAaTU3MPOBaHHAs CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence LC-
20, cnekTpoQoTOMeTp yAbTpaHrOIETOBOrO U BUAUMOTO Jiharna3oHa crekrpa Shimadzu
UV-2700, cnektpodotomerp uHppakpacHoro nquanazona cnekrpa Shimadzu IR Affinity-
1S, cucrema TepMUYECKOTO aHANIM3a B COCTABE CUHXPOHHOTO TEPMUYECKOTO aHAIIM3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuit ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCSI 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIETOBAHMS HA JaHHBIX
npubopax U MOAX0JaMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[Inanupyemble pe3yabTaThl OCBOCHUS [1nanupyemble pe3yabTrarsl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE
3HaeT: OCHOBHBIE TPUHIUIBI pAOOTHI COBPEMEHHOTO
OIIK-1 CnocobeH aHaIu3upoBaTh U MCCJIEIOBATEIBCKOTO 000PY10BaHUS
HMHTEPIPETUPOBATH PE3yIbTaThl XUMUUECKUX  [MIMeeT npakTUYeCKUil ONBIT: UCIIOIb30BAHUS
SKCIEPUMEHTOB, HAOMIOACHUN U U3MEPEHUI COBPEMEHHOM anmnaparypsl IIpH NPOBEACHUN

Hay4YHbIX I/ICCJ'IeI[OBaHI/Iﬁ B 00J1aCTH XUMHHU

3HaeT: OCHOBHBIC MPUHIIUIIBI PEIICHUST 00OPaTHBIX

3a/1a4 C UCTIOIh30BAHHEM COBPEMEHHBIX

OIIK-5 CniocoGeH moHMMaTh MPUHIUIIB pa0OThl  [MH(DOPMAITMOHHBIX TEXHOJIOTHI

COBPCMCHHBIX HH(bOpMaI_[I/IOHHBIX TEXHOJIOTUI U |YMeeT: COCTaBIIATh AJITOPUTM JIs PCIICHUA
UCTIOJIB30BaTh UX ISl PEIICHUS 33129 00paTHBIX 334 Ha IPUMEPE COBPEMEHHBIX

HpO(i)CCCHOHaHLHOﬁ ACATCIIbHOCTHU NCCIICO0BATCIbCKUX METOL0OB
HMeeT nmpakTUYeCKui OmbIT: 00pabOTKH
CHEKTPOCKONMMYECKUX U CIIEKTPOMETPUUYECKHUX




JaHHBIX

[IK-3 CniocoGeH BbIOMpATh U UCIIONIb30BaTh
TEXHUYECKHUE CPEJICTBA U METO/bI UCIIBITAHUIN AJIs
pEIIEeHUs UCCIIEIOBATENbCKUX U TEXHOIOTUYECKUX

3a/1a4 XMMHYECKOH HaIlpaBIEHHOCTH

3HaeT: COBPEMEHHbIE (PU3UIECKUE METOIBI
MCCJICIOBAHMSI, BO3SMOXXHOCTH, OTPAaHUYCHHS
METOZI0B

YMeeT: BRIOpaTh PU3MUECKUN METOJT UCCIIeIOBAHUS
1J1s1 ONITUMAJIBHOTO PEIICHUsI IOCTABICHHOW 3a/1a4K

XMMHYECKON HAITPaBICHHOCTH

3. Mecro aucuuninubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.16 Aranutnyeckas XUMMSI,

1.0.11 Undopmaruxa,

1.0.17 Opranuueckasi Xumusi,

1.0.18 ®usnueckas XuMU4,

1.0.15 Heopranunueckas xumus,

1.0.12 NudopMaiuoHHbIe TEXHOJIOTHH U
VCKYCCTBEHHBIN MHTEIICKT

[Ipon3BoAcCTBEHHAs TPAKTHUKA, HAYYHO-
uccienoBarenbckas padora (8 cemectp),
[Tpon3BoACTBEHHAs IPAKTHUKA, TPEATUIIIOMHAs
npakTHkKa (8 cemecTp)

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.15 Heoprannyeckas XUMHUsI

3HaeT: IpaBWJla ONMCAHUS METOJUKU IIPOBEACHMUS
SKCIIEPUMEHTA, BKIIIOUAsi HAOIOCHUS U BBIBOABDI,
[paBUiIa MOBEJCHUS U pabOThl B XUMHYECKOM
nmaGopaTopuu, mpaBmiia 0€30MacHoi paboThI ¢
KHCJIOTaMU, 111€JI09aMHU, CTEKIITHHON IIOCYI0M,
ropesikaMy, HarpeBaTreJIbHbIMU Ipubopamu,
TEOPETUYECKUE OCHOBBI O0IIEH U HEOpraHUYEeCKOM
XUMHUH YMeeT: 0opOpMIIATh OTYETHI 1O
1a00paTOpHBIM pabOTaM B COOTBETCTBUU C
TpeOOBaHUSAMU, pabOTaTh C HEOPraHUYECKUMHU
BELIIECTBAMU C YUETOM UX CBOMCTB, BBIIIOJIHATH
[pa3IUYHbIE ONEpaluy ¢ COOIIOICHUEM HOPM
TEXHUKU 0€30I1aCHOCTH, OOBSACHATH MOJyYCHHbIE
SKCIIEPUMEHTAJIbHBIE PE3Yy/IbTaThl HA OCHOBAaHUU
3HAHUW XMMHH HENIEPEXOAHBIX U IEPEXOIHBIX
2JIEMEHTOB VIMeeT mpakTHUeCcKuil ONbIT: 0OpaIieHus
C XUMHUECKOU MOCy10ii, 1a00paTopHbIM
000pyIOBaHNEM U XUMUYECKUMU PEAKTUBAMH,
aHaJIM3a pe3yJabTaToOB KCIIEPUMEHTOB U
HAOJIIOIEHUH C Y4ETOM XUMUYECKUX CBONCTB
HEOPraHUYECKUX COCIUHEHUN

1.0.17 Oprannueckasi XuMust

3HaeT: KHaCCH(bHKaL[HIO OpraHn4CCKUux COCIMHEHUH
10 KJIACCY OIMIaCHOCTH, TCXHUKY 0€e30IacHOCTH npu
pa60Te C HUMH " YCJIOBHA UX XpAHCHUA,
TCOPCTUICCKUC OCHOBBI OpFaHH‘{eCKOf/JI XHUMUU,
(1)I/I3I/I‘IGCKI/IG 1 XMMHYECKHE CBOMCTBA Pa3JIMIHBIX
KJIACCOB OPraHUYCCKUX COC[[I/IHCHI/If/'I, THUIIBI
XUMHWYCCKHUX peaKI_II/Iﬁ B OpraHquCKOﬁ XHUMHU,

TpeOOBaHUs K CTPYKTYpe U 0()OPMIIEHHIO OTYETA I10




HAyYHO-HCCIIE0BATENIbCKON paboTe, 0COOEHHOCTH
CTHJISI HAyYHO-TEXHUYECKOTO TEKCTa YMEET:
IPOBOJIUTH CUHTE3 OPTaHUYECKUX COSAUHEHNUH C
VCITOJIb30BAaHUEM UMEIOIINUXCS METOIUK,
UCIIOJIb30BaTh (DyHIaMEHTAIbHbIC 3HAHUS
OpraHMYECKON XUMHUH B 00JIACTH CMEKHBIX
TTVCLUTUIMH TPU PEIIEHUH PO eCCUOHATBHBIX
3a/1a4, UCII0JIb30BaTh 3HAHUS O CBOMCTBAX
OPraHUYECKUX COCAUHEHUN U UX PEAKIIUOHHOU
CIIOCOOHOCTH ISl UHTEPIPETAIUN
PKCIEPUMEHTAIBHBIX JaHHBIX MIMeeT mpakThieCKHil
OMBIT: YCTAHOBJIEHUS] CTPOCHHSI OPTAHNUYECKUX
COEJIMHEHUI ¢ UCTIONIb30BaHUEM (PU3NIECKHIX
METOZIOB MCCIIEIOBAHMS, pacin()POBKHU pe3yIbTaToOB
CHEKTPAJIbHBIX METOAOB UCCIIEJOBAHUS
OpraHNYECKUX COCAUHEHUH, HAITMCAHUs OTYETA 110
Hay4YHO-UCCIIEIOBATENbCKON paboTe (KypcoBOi
MTPOCKT)

1.0.18 dusnueckass XuMHUA

3HAeT: OCHOBHBIC TCPMOUHAMUYCCKHUE H
TEPMOXUMUYECKHUE XapAKTEPUCTUKH BEIIECTB,
napaMeTphl XUMHYECKOTO U (0a30BOTO paBHOBECHS,
KMHETUYECKHE TTapaMeTphbl XUMHUYECKUX PEAKIUil 1
SaKOHOMepHOCTI/I nX U3BMCHCHUIA B (1)I/I3I/IKO-
XUMHYECKHUX MPOIECCax, OCHOBHBIC 3aKOHBI
0a30BbIX pa3aeiaoB PU3NUECKON XUMUH,
TEOPETUIECKHUE OCHOBBI XUMUYECKON
TepMOJII/IHaMI/IKI/I U KMHETHKHU, TOMOI'CHHOI'O "
reTepOreHHOTO KaTalln3a, JIEKTPOXUMHUHN YMEeT:
OCYIIECTBIISITh SKCIIEPUMEHTHI B 00JIACTH
bu3znYeCKoil XMMHH, HA OCHOBE
3KCHepI/IMeHTaJ'H)HBIX JaHHBIX OHpG}IGJ’IHTB
TEPMOJAMHAMUYECKHUE U KHHETUIECKUE
XapaKTEPUCTUKU (PU3NKO-XMMHUECKUX MTPOLIECCOB,
MCTIOJIh30BaTh OCHOBHBIE 3aKOHBI (PU3NYECKON
XUMUU [T aHANM3a U MHTEPIIPETALUHN PE3YJIBTATOB
DKCIIEPUMEHTOB XUMUYECKOW HATIPABIEHHOCTH,
HpI/IMeHSITI) OCHOBHBIC 3aKOHBI q)HSPI‘ICCKOﬁ XUMHUN
TUTSI PEIICHUS] TEOPETUUECKUX U TMPAKTUYECKUX
3aJ1a4 XMMHYECKOM HAITPABIICHHOCTH W aHAJIHM3a
MOMyYEHHBIX pe3yabTaToB MiMeeT mpakTudeckuit
OIIBIT.

1.0.11 Uudopmaruka

3HaeT: croco0bl 00pabOTKK JAHHBIX B AJIEKTPOHHBIX
Ta0JIMIIaX U B CIIELUAIN3UPOBAHHBIX TPOrPAMMHBIX
CpEICTBaX, COOTBETCTBYIOLIUX HAIPABICHUIO
MOATOTOBKH, OCHOBHBIE MOHATHS HHPOPMATHKH;
dbopMbI U CTIOCOOBI TIPE/ICTaBICHUS JaHHBIX B DBM;
COCTaB, Ha3HAYEHUE (PYHKIIMOHAIBHBIX
KOMITOHEHTOB U NporpaMMHoro odecneuenust 9BM;
KJIaCCU(UKAILIUI0 COBPEMEHHBIX KOMITBIOTEPHBIX
CUCTEM; CIIeIMaJIU3UPOBAHHbIE IPOTPAMMHBIE
CPEICTBA, COOTBETCTBYIOIINE HAIPABICHUIO
MOJATOTOBKU; O(UCHBIE IPUIIOKEHUS] YMEET:
MPUMEHATH TUIIOBBIE U CIIELINATIN3UPOBAHHBIC
MpOrpamMMHBIE CPEJCTBA st 00paOOTKU JaHHBIX,
[IPUMEHATH TUIIOBBIE IPOIPAMMHBIE CPEJICTBA

0 opMIIEHHUsI TEKCTOBOM M MPOrpaMMHOMN




oKyMeHTauuu Mimeer npakTU4eCKUi OIbIT:
obecnieueHus 6e301acHOCTH HH(DOPMAITUH C
MOMOIIBIO TUITOBBIX MPOTPAMMHBIX CPEJICTB
(aHTUBUPYCOB, APXUBATOPOB, CTAHJAPTHBIX CETEBBIX
CpeacTB oOMeHa HHQOpMaIIHeii)

1.0.12 NnpopmanimoHHbIe TEXHOJIOTHU U
VCKYCCTBEHHBIN MHTEIIEKT

3HaeT: 0a30BbIE METO/IbI MAIIUHHOTO O0yYEHHS B
3aauax aHaJM3a JJaHHBIX U 0COOCHHOCTH MX
NPUMEHEHHS, a TAKXKe CIIOCOOBI OCYIIECTBICHUS
cOOpa M MONTOTOBKHU JTaHHBIX JUISI CUCTEM
HCKYCCTBEHHOTO MHTEJUIEKTa YMEET:
KJIacCU(PUIIMPOBATh U UACHTU(DUIIMPOBATH 3a7a4l
WCKYCCTBEHHOTO MHTEJUIEKTa; CTPOUTH IPOTHO3BI HA
OCHOBE 0a30BBIX METOIOB MAITMHHOTO O0YYECHUS
TUIs peleHus npodeccHoHalbHBIX 3a1au Mmeer
MPaKTUIECKHUH OTIBIT: NCTIOIH30BAHUS COBPEMEHHBIX
UH(QOPMAITMOHHBIX TEXHOJIOTHHA U
CHEIMATH3UPOBAHHOTO TIPOTPAMMHOTO 00€CTICUCHUS
111 00pabOTKHU U MTpEACTaBIeHUS HHPOPMALIUH B
3ama4ax MpoQeCcCHOHATLHON IeATEIIEHOCTH

1.0.16 Ananutnyeckas XuMHs

3HaeT: pacueTHbIC U rpadUIeCKUe METOBI PEIICHUS
THIIOBBIX 3aJ1a4 aHAIMTUYECKOM XHUMHUH, OCHOBEI
XUMUYECKUX U (PU3UKO-XUMUUECKUX METOIOB
AQHaJIM3a, METPOJIOTMYECKHUE OCHOBBI XUMHUYECKOTO
aHaJM3a, MPAKTUKY TPaBUMETPUIECKOTO,
TUTPUMETPUUYECKOTO, KHHETUYECKOTO,
PIIEKTPOXUMHUYECKOTO, XpoMaTorpaduieckoro u
CIEKTPOCKONTMYECKOTO METOIOB aHAJIN3a, IPUHLIUIIBI
CTPYKTYPUPOBAHMSI OTYETA IO UCCIIEAOBAHMSIM,
CBA3aHHBIM C AHAIUTUYECKUM ONPEEICHUEM,
OCHOBHBIE TPEOOBaHHUS K €r0 HAMCAHUIO YMEET:
SKCIIEPUMEHTAJIBHO Peain30BaTh MPOMUCH
METOJIMKH aHAJIN3a, OLICHUBATh MPUTOTHOCTh U
TOCTOBEPHOCTh METOAMKH aHaln3a, 00pabaThiBaTh
[pEe3YJIBTaThl aHAJIM3a B COOTBETCTBHUH C
aTTeCTOBAaHHOW METOAMKOM, BBIOpAaTh XUMUYECKUN
WM PU3UKO-XUMHUYECKU METOJI aHallu3a B
COOTBETCTBUHU C 0COOCHHOCTBIO 00BbEKTA
WCCJIEIOBAHUSI, COCTABIIATH OTYET O Pe3yIbTarax
paboTHl B aHAIUTUYECKOW J1a00paTOpuu U
KOPPEKTHO MIPEJICTABIIATh PE3yJIbTaT
QHAJTUTUYECKOro onpenenenus meer
MPAKTUYECKUI OIBIT: PEIICHUS TUIIOBBIX 3a7a4
QHATMTUYECKOW XUMHH, 0OpaIlieHus ¢
1abopaTOPHOM ¥ MEPHOM TTOCY/IOH,
QHAJTUTUYECKUMH BECAMH, CTAHIAPTHBIMHU
QHAIMTUYECKUMHU TpUOOpaMu, OObSICHEHUS
AHAJIUTUYECCKUX CHTHAJIOB M BalUJaIllii METOOUK
aHaJM3a, IPOBEICHUSI CTATUCTUUECKOU 00pabOTKHU 1
KOPPEKTHOT'O IIPE/ICTABIICHUS AHATUTUYECKUX
[PE3YJIBTATOB, UCTIOIH30BAHUS XUMUYECKUX U
(U3UKO-XUMUYECKUX METOJIOB aHaNn3a IS
[pelIeHUsT UCCIIE0BATEIBCKUX U TEXHOJIOTHYECKUX

3aaa4d

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6m1as TpyaA0eMKOCTh TUCIUIUIMHBI cocTaBiseT 3 3.e., 108 4., 70,25 .
KOHTAKTHOU pabOThI

Pacnipenenenue no cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 16 16
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 37,75 37,75
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI
MOATOTOBKA K 3a4ETY 7,75 7.75
MOITOTOBKA K KOHTPOJILHBIM paboTam 30 30
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 6,25 6,25
By koHTpOIs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager

5. CoaneprkaHue TUCUHMILIMHBI

N O0beM ayTUTOPHBIX 3aHATHIA 11O BUIaM B
0
HanmenoBanue pa3znenoB AUCHUIUIMHBI yacax
pasnena
Bcero JI 113 JIP
1 [MeToabl, UCTIONIB3YIOLINE PEHTIEHOBCKOE N3ITyUYEHUE 12 8 4 0
2 |YO®, BuauMas u KojeOaTeabHast CIEKTPOCKOIHUS 18 12 6 0
3 Metonsl POC u XAFS, SIMP u OIIP 20 16 4 0
MeTonb! 37€KTPOHHOM MUKPOCKOIINU U Macc-
4 14 12 2 0
CHIEKTPOMETPHUH
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe UM KpaTKOE COAEPKaHUE JIEKIIMOHHOTO 3aHATHS BO
NeKIUH|pa3aeIia
4acoB
PeHTreHOBCKOE M3IIyYeHUE: Juana3oH, CBOMCTBA. [lonydyeHne peHTTeHOBCKOro
M3TyYEHUS! B PEHTIT€HOBCKOM TPyOKe U B CHHXPOTpOHE. PacimdpoBka CTpyKTypbl
C UCIIOJIb30BAHUEM CPEIICTB UCKYCCTBEHHOIO MHTEIIIEKTA. TOPMO3HOE U
1 | [X3PAKTEPUCTHYECKOE H3ITyueHHE, K-, L-, M-cepuu, 3akod Moznu. YO-uzinyyeHue: )
TMara3oHbl )KECTKOTO U MATrKoro Y@, cBoiicTea. TBEpAOTENIBHBIE U ra30pa3psIHbIE
UCTOYHUKH YO. [ToynpoBOAHUKOBBIE UCTOUHUKH YD-U3ITyUYeHHUs, 3apeiEHHAst
30Ha, MPEUMYIECTBA U HEJOCTATKH IOJIyIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHHUH C JPYTMMU BUJAMU.
Onrtrueckuit quama3on: YO, suaumsiid, UK. MIcTouHMKH BUIUMOTO U3ITydIECHHS.
JlroMuHecLeHIMs, J1a3epHble ucTOUHUKU. MK-nnana3on: OnmxHUNA, cpeHuii,
2 1 naneanil UK. MukpoBoIHOBBIN quana3oH. PagnoBoiHOBOE U3ITyUYEHHUE: 2
Marna3oHbl, ICTOYHUKH, puMeHeHue. VccnenoBanue CTpyKTyphl BELIECTBA.
[Tpsimasi u oOpaTHas CTpyKTypHas 3aj1ada. [IlporpaMmHble CpecTBa HA OCHOBE




HCKYCCTBCHHOT'O MHTCJIJICKTA IJId PCIICHUA CTPYKTYPHBIX 3a1a4.

CTpyKTypa, OIMKHUMA U 1adbHUN TOPSIKU, KPUCTAIIIMYHOCTD, MOHO-
MOJINKPHUCTAILI, aHU30TPOIHSI CBOUCTB. PEHTT€HOCTPYKTYPHBIN aHAJINS.
O6pa3zoBanue 1uppakIMOHHBIX MakcUMyMOB. Metonsl Jlays u Bynega-bparra.
PCA mpu oMoy MOHOKpUCTaJIbHOTO Audpakromerpa. M3yuaembie 00beKThI, R-
daxTop. PacmmgppoBka CTpyKTypsI 10 JaHHBIM MOHOKpHcTaiabHOro PCA ¢
MCII0JIb30BAaHUEM CPENCTB NCKYCCTBEHHOTO UHTEIUICKTA.

[TopomikoBelii POA. 3anucek nudpakrorpamm, ypasHenue Bynbga-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAKCUMYMOB, MoJTydaemasi nHpopmanus,
ypasHeHue llleppepa. ManoymioBoe peHITEHOBCKOE PAaCCEsSHUE: U3y4aeMbIe
00BEKTHI, 3a1MCh U paciirdpoBka faHHEIX MYPP. Huzko- u
BBICOKOTEMIIEpPATypHbIE IPUCTaBKU: HEOOXOUMOCTD UCIIOJIBb30BaHUs, peaan3aus,
IPUMEHEHNE JJIs1 UCCIIEJOBAHUM.

Crnekrpockonus. Jlucneprupyromue CieKTpoMeTpsl. /lucneprupoBanue cBera Ha
npusMe, TMPPaKIMOHHON peméTKe, CBETOQMIBTPaX, IPUMEHEHNE CBETOTHUOIOB.
Henucneprupyromuil CIEKTPOMETP: MTPUHIIMIL, BO3MOXXHOCTH, IPEUMYIIIECTBA.
YO-pugumast, okt MK criekrpockonusi. Xpomodopsl, aykcoxpoMsl. Iurco-,
0aTOXPOMHBIHN CIBUT, TUIO- U THUIIEPXPOMHBIN 3P PEKT — ueM 00yCIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruueckas IIOTHOCTD, UANA30HbI A U JUTHH BOJIH.
[Iponyckanue. [lupuna 3anpeménnoii 30061 OnpenesieHue, NIpakTHIeCKOoe
3HaueHne. TypOuaumerpusi, Heenomerpus. CylHOCTh METOJIOB M IPUMEHEHHE.
Jlunamuueckoe cBetopaccesiHie. CylHOCTh METO/Ia U IPUMEHEHUE.

BoO3HUKHOBEHME U BHJIBI JIIOMUHECIICHITNH. JIFOMHMHECIIEHTHAS CTIEKTPOCKOITHSI.
CymHocTs MeToga u npuMenenne. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIBI
koneOanuit. [Ipumenenue ais crpyktypHoro ananusa. [Ipodonoaroroska ais UK.
3anuch CEKTPOB € TBEP/BIX BEHIECTB (TaONETKH, CYyCIIeH3UH, TUIEHKH ). MeTombl
orpaxkenuns. HIIBO.

3anuch cekTpoB ISt )KuaKocTed U razoB. MK cnekTpockonus ucmyckaHusl.
Crnexrpockomnusi KP. BosnuknoBenue konebanuit. Cessb ¢ UK cekTpockonuei.
CTpYKTYypHO-TpYIIIIOBOM aHAJINU3 B KOJIEOATEIbHOM CIIEKTPOCKOIIUH.

MeTtoasl @IC, kuHeTHUeCKas SJHEpIus AeKTpoHa. VICTOUHUKY U3TyUYeHMs,
XUMUYECKUH CABUT U CyIHOCTh MeTo0B YDIC u POC. ObpazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-creKkTpockonuu. Bo3HUKHOBEHME
PEHTICHOBCKON (DIIyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerporictBo iprbopo @IC, cX0nCTBO M pa3Iuyrsl JIs1 KaKI0TO METO/A.
BozHukHoBeHue ciekTpoB XAFS, XuMHUeCcKUil CABUT. YCIOBHS 3aMCH CIIEKTPOB
XAFS, 3anmuch CeKTPOB JIJIsl pPa3HbIX 00pa3IoB.

11

Metonst XANES u EXAFS, nonyuyaemas uaopmanus. BosHukHOBEeHHE
MarHUTHOT'O PE€30HAHCA, YCIOBUs BO3HUKHOBEHUS SIMP, XapakTepucTuKu nosuen.
Xumuuecknuid caBur B IMP, koHCTaHTa SKpaHUPOBAHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, ITapaMeTphI, onpeneiseMsie B IMP.

12

3anuck cnektpos SAMP, @ypre-ciekrpomerpsl, AByMepHbIi SIMP. CiekTpockonus
OIIP, cnuHoBBIE BellecTBa, g-(hakrop, XUMUYecKkuid caBur. Hanpasnenus
npuMmeHeHns JI1P, cnMHOBbIE METKH, CIMHOBBIE JIOBYLIKH.

13

OO111Me MPUHIIMAITBI AJIEKTPOHHON MUKPOCKOTTMHU. BUIbI H3my4ueHuH,
00pa3yroIuXxcs MPU B3aUMOJICHCTBUH IEKTPOHHOTO JIyda ¢ 00pa3IioM.
CkaHupyolas U IpoCBEUHBAOIIAs AMEKTPOHHAsI MUKpOcKomusi. COMyTCTBYIOIIHE
METOIBI, TToydaemasi uHpopmanus. [IpoGomoaroToBKa ISt ANEKTPOHHON
MUKpOCKoni. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
st [I9M.

14

OCHOBHBIE TIPUHIIUITBI MAaCC-CIIEKTPOMETPHH. Pesxumbl paboThl Macc-
crnektpomeTpa. KBagpynonsHas, BpemsinponétHas u MAJIJIA macc-

cuekTpoMeTpus. OcoOEHHOCTH M MPUHLUIIBI peaTn3alii aTOMHO-CHIIOBOH,




TYHHEILHOU U OIMMKHETIONbHON Mukpockonnu. JuddepeHnnanpHas
CKaHUpYoas KalopuMmeTpus. TepmorpaBumeTpuyeckuii ananus. [IpuHimne
paloThI U ToTy4yaeMasi HHQOpMaIys.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTpOICTBO CHHXPOHHOTO TEPMUUYECKOTO aHAIN3aTOPa, OCHAIIEHHOTO
MpUCTaBKaMU [T Macc-criekTpoMmeTprn U MK-criekTpockonuu ra3000pa3HbIx
[TPOAYKTOB TEPMOJIN3a

[Ipo6omnonroroBka st repmudeckoro ananusa (TA), o6paboTka manHbIx TA,
nHTeprpeTanys TA KpUBBIX, [TOJydaeMble TapaMeTPhl

[IpoGomoaroroBka st COM. Heopranndeckue u opraHndeckue 00bhEeKTHI.

[Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pas3noB merogamu EDS,
WDS, EBSD, XRF

[Tpo6onoaroroBka asst [I9M BeICOKOTO pa3penieHus

[IpoGomoaroroBka st macc-cnekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOIUHU

2
3
4
5
6
7

A W] NN

[Ipo6omnonroroBka mist MmetonoB PCTA, POA, AMP, OITP.

[\OJ R SN \S X B \S R | \O 3 B \S]

5.3. JIaboparopHbie padoThI

He mpenycmoTtpenbt

5.4. CamocrosiTesqibHast padoTa CTyIeHTa

Brimonmuenne CPC

Criucok aureparypsl (¢ ykazaHHUEM

[Tonun CPC pasnenos, miaB, cTpaHuil) / cceuika Ha  [CeMecTp

pecypc

Koi-
BO
JacoOB

MMOJITOTOBKA K 3a4ETy

dusnyeckrue METOIBI UCCIIEAOBAHHUS:
METObl MATHUTHOTO PE30HAHCA, MaCC-
CHEKTPOMETPHH, 30HI0BOM U 3JIEKTPOHHOU
MUKpOCKOIIUH: ydeOHoe mocooue / B.B.
AauH. — UensaOunck: M3narensckuii HEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIEA0BAHMS, UCTIOIb3YIOLIUE AIIEKTpOMar-
HUTHOE M3JTyueHne: yueOHoe nmocodue / B.B.
AauH. — UensaOunck: M3narensckuii HEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
ba6kuna O.B., CBernnunsbiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YuebHoe nmocobdue. — Tomck:
HannoHanbHBIN HCClIe0BaTEbCKUN
ToMmcKknii rOCy1TapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas sneKTpoHHas
MUKPOCKOIIUS JIJIs1 HAHOTEXHOJIOTHA.
Mertonsl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTtopus 3HaHmit",
2014. — 600 c. bassuin, O. K. BBenenue B
Kypc «DU3nYeCKre METOAbI CCIICTOBAHMS B

7,75




xuMumny : yueobnoe nocodue / O. K. bazpuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
JIykoB, B. B. ®uznueckue metonbl
MCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /
B. B. Jlyxos, W. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.

IIOATOTOBKA K KOHTPOJIbHBIM pa60TaM

duznyeckrue METOAbI UCCIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKONUU: ydeOHoe mocobue / B.B.
ApnuH. — YUenssOunck: M3narenbCkuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIETOBAHMSI, UCIIOJIb3YIOIINE AIIEKTpOMar-
HUTHOE M3JTyueHue: yuebHoe nocobue / B.B.
ApnuH. — YUensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokuaa O.B., CBetmnunsbrii B.A.
Tepmuueckuil aHaau3 OpraHUyYECcKUX
[MOJTUMEPHBIX MaTepUajIOB U KOMIIO3UTOB.
YuebHoe nocobue. — Tomck:
HarnmonanbHBIH HCCIIEN0BATEILCKUN
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas sneKkTpoHHas
MUKpPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3suis, O. K. BBengenne B
Kypc «DHU3NUECKUE METO/IbI UCCIIE0BAHUS B
xuMun» : yueonoe nocobue / O. K. bazbuib.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeToabl
MCCIIEIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykxos, U. H. [llep6axoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.
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6. Texymnii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUSA

KonTposb kauecTBa 0CBOCHUSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cooTBeTcTBUH ¢ [lonokennem o OaNTbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIUXCHl.

6.1. Kontposabubie meponpusitus (KM)

Haszpanue Yuu-
Ne [ Ce- Bun Makc.| [Topsinok HauncieHus
KOHTPOJIBHOTO Bec THIBa-
KM|mecTp| koHTpOIIs 6amn 6amioB
MEPOIPHUATHS ercs B [1A
KontponpHas padota
[IPOBOJAMUTCS HA
MPAKTHYECKOM 3aHITHH
Texymmii B TCUCHHE 435 MHHYT Qg pepeHIMPOBaHHBIH
1 7 Y KP1 1 5 |OMChbMEHHO MO OmleTaM. p P
KOHTPOJIb 3a4eT
B Ounere — nBa Borpoca
U3 CITUCKA,
MPUIIAraroIIerocs K
KaKJ10M KOHTPOJIbHOIA.




CTyneHThl MOTYT
03HAKOMHTELCS CO
CIIMICKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKIM
MaTepHaiam,
MpPE/ICTABICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJIBLHBIN OTBET Ha
KaKIIBIA 3aJaHHBIA
BOIpOC, 4 O6ayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONIEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oasna —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHUS, OTHOCSIIHAECS
K IIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coliepKaHuE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
0TBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeTOB, () OAJIIIOB — HET
OTBETOB HA BOIIPOCHI.




Texymui
KOHTPOJIb

KP2

KontponbHas pabota
MIPOBOIAUTCS HA
MPaKTUYECKOM 3aHATHH
B T€UEHUE 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Ounere — nBa Borpoca
W3 CITMCKA,
MPUIIAraroIIerocs K
Ka)K10 KOHTPOJILHO.
CTyneHTbl MOTYT
03HAKOMHTELCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKIM
MaTepHraiam,
MpPE/ICTABICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaXKIbIid
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3SHAHMA, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aTaHHBIA
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTAaTOYHOH CTENEHBIO
[MOJIHOTEI, 3 Oasia —
Ka)KJIbI BOTIPOC
PACKPBIT
YIOBJIETBOPUTEIBHO,
HMEIOTCS
OTIpe/ICTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKAHUIO KaXKIOTO
oTBeTa, 2 Oasia —
OTBETHI HE SIBISIOTCS
JIOr4YeCKu
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTABICHHBIN
BOITPOC PACKPBIT
HEYIOBJICTBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TTyOHUHBI H3JI0KCHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
OeccHCTEMHEIC
CBEIECHHUS, OTHOCSIIIUECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA HA HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIMPOCHI WU

i epeHIMpPOBaHHBIH
3a4yer




CofIepKaHNe OTBETOB HE
COBIIAZACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP3

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMHTHLCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 0
METOIHYECKIM
MaTepHaam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJIHOCTBIO, CTYAEHT
[MOKa3ajl OTIMYHBIC
3HAHMS, JaH
[IPaBUJIBHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 O6anma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOUIO, C
JI0CTaTOYHOM CTENIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
HMEIOTCSI
OIIPENCIICHHBIE
HEJIOCTaTKH I10 MOJIHOTE
1 COJIEP KaHUIO KaXKJI0T0
oTBeTa, 2 Oamna —
OTBETHI HE SIBJISIOTCS
JTIOTMYECKHU
3aKOHUYCHHBIMH 1
000CHOBAaHHBLIMH,
Ka)KIBIM II0CTAaBICHHBIN
BOIIPOC PACKPBIT
HEYI0BJIETBOPUTEIIBHO C
TOUYKH 3PCHUS TTOTHOTHI

1 FJ'IyGI/IHLI M3JI0XXCHUA

nmudepeHITpoBaHHBIH
3adeT




MaTepuaia, B OTBETax
MTPUBOIATCS
OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS
K ITOCTaBICHHOMY
BOIIPOCY, HO HE JIAFOIIHe
OTBETAa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
CojiepXKaHHe OTBETOB HE
COBITIAJIA€T C
[MOCTaBIECHHBIM
BOTIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB Ha BOITPOCHI.

Texymmii
KOHTPOJIb

KP4

KontponpHas pabora
MPOBOJIUTCS HA
MPaKTUYECKOM 3aHATHH
B TeueHue 45 MUHYT
MICHbMEHHO IT0 OMJICTaM.
B Ouiiere — nBa Bormpoca
W3 CITHCKa,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTBCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIUYECKUM
MaTepHuaiam,
MPEICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
MOKa3aJl OTINYHBIC
3HAHUS, JIaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKPBIT XOpOIIIO, C
I0CTaTOYHOMN CTETIEHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIi BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
MMEIOTCSI
OTIpe/IeTICHHBIC
HEJIOCTATKH T10 TTOJTHOTE
W CONEPIKaHHIO KaXKIO0TO

oTBeTa, 2 Oasia —

nmudpepeHpoBaHHBIH
3aver




OTBETHI HE SIBIISIIOTCS
JTOTMYeCKH
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyObie OMMOKY B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymmii
KOHTPOJIb

KP5

KontponwsHas pabora
[MPOBOJIUTCS Ha
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OUIeTaMm.
B Ounere — nBa Borpoca
W3 CIIUCKa,
MPUJIAraroIIerocs K
Ka)KJ10U KOHTPOJIbHOM.
CTyneHThl MOTYT
O3HAKOMHUTHCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOAUYECKUM
MaTepuaiam,
MPECTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJIHOCTBIO, CTYAEHT
MMOKa3aJl OTJINYHbIE
3HAHUS, 1aH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 O6anma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOUIO, C

IOCTaTOYHOM CTEIIECHBIO

G hepeHIIMPOBAHHBIH
3aueT




[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PacKpBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEOCTAaTKHU I10 ITOJTHOTE
W CONEPYKAHMIO KaXKI0TO
oTBeTa, 2 Oamia —
OTBETHI HE SIBJISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIBIA II0OCTAaBICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MTPUBOIIATCS
OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UITH
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB Ha BOIIPOCHI.

Texymumii
KOHTPOJIb

KP6

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
[MUCHbMEHHO IO OUJIeTaM.
B Ounere — nBa Bonpoca
W3 CIIHCKA,
Mpuararomerocs K
KaKJI0M KOHTPOJIBHOM.
CTyaeHTbI MOTYT
03HAKOMHTKCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1Mo
METOINYECKUM
MaTepHaam,
MpeCTaBICHHBIM B
cUCTEME DIEKTPOHHBIN
OVYpI'V.

5 0aJIOB — KaKIbIi

BOIPOC PACKPBIT

b hepeHIMPOBAHHBIH
3aueT




MOJTHOCTBIO, CTYACHT
[MOKa3aJl OTIMYHEIC
3HAHUS, 1aH
MpaBWIbHBIN OTBET Ha
KaKIBIM 3aJaHHBIN
BOIpoOC, 4 Oanma —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
onpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOISITCS
OeccHCTEMHEBIS
CBEJICHHS, OTHOCSIITUECS
K ITOCTABJICHHOMY
BOIIPOCY, HO HE JAIOIIKeE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB Ha BOIPOCHI.

IIpome-
JKyTOUHAast
aTTeCTalUs

JuddepennmpoBaHHbIi
3a4€T

[IpomexxyTouHas
aTTecTaIus
(muddepenmpoBaHHBIH
3a4€T) MPOBOJUTCS B
ycTHOM (hopme. B
owieTe Ba BOIpoca.
J111s1 MOATOTOBKH
[peJIaraloTcs BOMPOCHI
K
nudepeHIIpPOBaHHOMY|
3a4€Ty. 32 OTBET Ha

nmudepeHITpoBaHHBIH
3adeT




Ka)KJIbI BOIIPOC
CTYICHT MOXET
MOyYUTh MAKCUMAJILHO
5 0annoB, KaXIbIi
BOIIPOC UMEET BeC — 1,
BCETO 3a OMmIeT —
MakcuMabHO 10
6amoB. Kputepun
OIICHMBAHUS OTBETA Ha
BOIPOC B Ouyiere: 5
0aJuI0B — CTYAEHT
IEMOHCTPHUPYET:
rryOoKue

M CYEPITHIBAIOIIHE
3HAHUS B TOHUMAaHHH,
W3JI0’KEHUH OTBETa Ha
BOTIPOC, OTBET
JTOTMYeCKHU
[MOCJIEIOBATEILHbIM,
CoJlepKaTeIbHbIM,
[TOJIHBIM, [IPABWIBHBINA U
KOHKPETHBIN; 4 Oaia —
TBEp/IbIC 3HAHUS
MaTepuaa, MpaBUILHOE
MOHUMAaHUE CYITHOCTH U
B3aHMOCBS3U
[paccMaTpUBaeMBbIX
MPOIECCOB U SIBJICHMUIA,
OJIHAKO, OTBET
HEI0CTATOYHO MOJTHEIHN,
nMeroTes 1-2
HE3HAYUTEIbHBIX
3aMeYaHuUs
Mperno/iaBaTes,
[MOCJIeI0BaTEIbHbIN U
KOHKPETHBIN OTBET,
CTYZIEHT CBOOOHO
yCTpaHsET 3aMeUaHus
Mpero1aBaTes 1Mo
OTICIIBHBIM YacTsIM U
[TyHKTaM OTBETa; 3
Oayia - TBEpIbIe 3HAHUS
Y IOHUMAaHUe
OCHOBHOTO; OTBET HE
COZIEPKUT TPpyOBIX
OIIINOOK, HO €CTh OoJee
2-X HETOYHOCTCH U
3aMe4YaHui, pu
YCTpaHEeHUU
HETOYHOCTEH U
HECYIIeCTBEHHBIX
OIIMOOK B OCBEIICHUH
OTACIIBbHBIX MOJIOKEHUI
TPeOYIOTCSI HABOJIATITNE
BOTIPOCHI
npenojaBatess; 2 0amna




—TpyOble OMIMOKHU TpU
OTBETE Ha BOIIPOC, HE
oonee 50% oTBeTa
COCTaBJISIOT
MpaBUIILHBIC CBEJICHUS,
CTYJICHT IEMOHCTPUPYET
HEYBEpPEHHbBIC U
HETOYHBIE OTBETHI HA
HABOJISIIIIFE BOIIPOCHI
npenoaaBatens, 1 6amn
— rpyOble OIIMOKH B
oTBeTe, MeHee 50%
SIBJISIFOTCSI BEPHBIMH,
CTYJICHT IEMOHCTPUPYET
HEIIOHHMMaHUe
CYITHOCTH W3JIaraeMbIX
rosoxxennii; 0 6ajIoB -
HET OTBETa Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bua npomexxyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLICHUBAHUS
WTtoroBelit pedTHHT 00yyaronierocsi MoxxeT (hOpMHUPOBATHCS Ha
OCHOBAHHU TOJBKO TEKYIIEr0 KOHTPOJIS, TyTEM CIIOKEHHUSI
pEUTHHTA 3a IOJyYEHHBIE OIIEHKH 3a KOHTPOJIBHO-
ddepeHtmpoBanHbiii pEUTHUHTOBbBIE MEpONPHATHS TEKYILEro KOHTIEOJI;L"CTyL[eHT B coorBercTBUM
saueT BIpaBe NMPUNATH Ha AU HEPEHITUPOBAHHBIN 3a4ET IS c . 2.5, 2.6
yily4yuieHus cBoero perutunra. [Ipomexyrtounas arrectauus ([lonoxeHus
(muddepeHmpoBaHHBIN 3a4ET) MPOBOIUTCS B YCTHOH opMme.
B Gunere aBa Borpoca. Jlj1 MOArOTOBKH IIpeiiaratorcs
BOMPOCHI K U HepeHIIIPOBAHHOMY 3a4ETY.
6.3. OleHoYHBIE MAaTEePHAJIBI
K p 5 Ne KM
OMIIETEHIIUU €3yJIbTaThl 00y4EeHUS bhlalslh

OIK-1 3HaEeT: OCHOBHBIE MPUHITUIIBI pa0OTHl COBPEMEHHOTO MCCIIEIOBATEIHCKOTO AAARAE
000pyIOBaHUS

OITK-1 HmeeT mpakTU4EeCKUI OMBIT: UCIIOJIB30BAHUSI COBPEMEHHOM ammapaTrypbl pu el
MPOBEJICHUH HAYYHBIX HCCIIETOBAHUI B O0JIACTH XUMUHU

OITK-5 3HaeT: OCHOBHBIE MPUHITUIIBI PEIICHUST OOPATHBIX 3a7a4 C UCITIOJIb30BaHUEM el
COBpPEMEHHBIX WH(POPMAITMOHHBIX TEXHOJIOTHI

OITK-5 'YMeeT: COCTaBIIATh aJITOPUTM JIJIsl peLIeHHs] 0OpaTHBIX 3a/1a4 Ha IpUMepe TAAAAE
COBPEMEHHBIX UCCIIEJOBATENBCKUX METOJIOB

OITK-5 VMeeT npakTUYeCKUi OTbIT: 00pabOTKH CIIEKTPOCKOITUYECKUX U el
CIIEKTPOMETPUUECKUX JAaHHBIX

MK-3 3HaeT: COBpeMeHHbIE (PU3NUECKHE METO/IbI UCCIIEIOBAHMUS, BO3MOXKHOCTH, TAANAT
OTpaHUYEHUSI METOJIOB

K3 'YMeeT: BEIOpaTh (bnanfcxnﬁ METOZ MCCIIE/I0BAHMA /1A ONTHMAIBHOTO TRANAE
pelIeHus] TOCTaBIEHHOM 3a]aul XMMUYECKOM HApaBIE€HHOCTH

q)OHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO
HaXOIATCA B IIPUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
KypHan HeopraHu4eCcKoi XUMUu

JKypHan opraanyeckon XuMuu

Kypnan ¢puznueckoit Xumun

Heoprannueckue marepuaisl

Bectuuk "HOYpI'Y". Cepus "Xumus"

Nk W=

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

duznyecKue METOABI UCCIICIOBAHUS: METOIBI MArHUTHOTO PE30HAHCA,
Macc-CIeKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIHUH: YU4EeOHOE rmocooue /
B.B. Apnun. — Yensbunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
duznyecKue METOIBI UCCIICIOBAHUS, HCIIONIB3YOIINE 3JICKTpOMar-
HUTHOE M3IyueHue: yueoHoe mocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.

1.

2.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
du3nvecKrue METOIbI HCCIISIOBAHUS: METOIBI MATHUTHOTO PE30HAHCA,
MacCC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOEe mocodue /
B.B. ABaun. — Uensounck: U3marensckmii nentp FOYpI'Y, 2020. — 96 c.
dusnyecKue METOIBI UCCIETOBAHUS, UCTIONB3YOIINE 3JIEKTPOMAar-
HUTHOE U31y4yeHue: yueoHoe nocodue / B.B. Apaun. — Yensounck: U3narensckuid
uentp FOYpl'Y, 2019. - 80 c.

1.

2.

DJIeKTPOHHASI Y4eOHO-MeTOoANuYeCKasl IOKYMeHTaI[Us

HaumenoBanue
Bnu ecypca B
No A peeyp . bubnunorpaduyeckoe onrcanme
JUTEPATYPhI AIIEKTPOHHOMN
bopme
Baiitynesud E.A., babkuna O.B., Ceetnuunsiii B.A.
ONEeKTPOHHO- Tepmuueckuil aHanu3 OpraHMYECKUX MOJUMEPHBIX
1 OcHOBHas OnbImoTeuHas MaTepHaJIOB U KOMIIO3UTOB. Y4ueOHoe mocodue. — Tomck:
nureparypa cucrema HanvoHanbHbIN Hccie0BaTeIbCKUN TOMCKHAN
n3narenbeTBa JIaHs [rocynapcTBeHHbIN yHUBepenTeT, 2011. — 56¢.
https://e.lanbook.com/book/44967
ONEeKTPOHHO- .
PactpoBas 2J1IeKTPOHHAsE MUKPOCKOIIHS JIJIs1 HAHOTEXHOJIOT .
OcHoBHast oubnuoTeyHas "
2 TenaTvpa cHcTeMa Mertons! U npuMmenenue. — M.: U3narensctBo "Jlaboparopus
patyp sHanuil", 2014. — 600 c. https://e.lanbook.com/book/166756
n3nareinLcTBa Jlann
3 OcHoBHas ONEeKTPOHHO- basbuip, O. K. Beenenue B kypc «®Pu3znueckue METO/IbI
muTeparypa OnoOIMOTEYHAS WCCIIeI0BaHus B XuMumy : yaeoHoe nocobue / O. K. ba3puib.




cHCTEMa — 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/91951

DIEKTPOHHO- JIykoB, B. B. ®uznueckue MeTO/Ibl UCCIEOBAHUS B XUMUH :
4 JlonosHUTENbHAs [OUOIMOTEeUHAs yuebHoe nocobue / B. B. JIykos, 1. H. Illep6akoB. — PocToB-
niTeparypa cucrema Ha-/{ony : O®Y, 2016. — 216 c.

n3narenbcTBa Jlans |https://e.lanbook.com/book/114513

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI

Bun 3anarui

Ne

ay/1.

OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE IPOTPaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOe IS Pa3IMYHBIX
BHUIOB 3aHSATHH

1. Komrmeke ckaHupyroriei atekTporHoi mukpockonuu Jeol JISM-7001F, EDS

Hpaktieekue o3 \yford INCA X-max 80, WDS Oxford INCA WAVE, EBSD # HKL. 2.
3aHATHS U . N
COMUHADDL (1) [[IpocBeunBaroIMii HIEKTPOHHBIN MUKPOCKOT BBICOKOTO paspermenus Jeol JEM-
p 2100. 3. Iudpakromerp peHTreHoBckuii mopomkoBsiid Rigaku Ultima IV.
307
Jlexunn (la) Jlocka, Mmapkepsl
IIpaxkTuueckue
307
3aHATHA U (1a) Jlocka, MapKepbl
CEMHHAPbI
1. Onpenenurens noposbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycrnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
IIpakTnueckue
AU 1 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOIO TEPMHUUYECKOTO
ceMUHaphi (1) |ananmuzaropa (TT-ZICK) Netzsch STA 449C «Jupiter» u KBagpynoIbHOIO Macc-

cnekrpoMeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUYECKUI aHATU3ATOP

(TT-ACK) Netzsch STA 449F1 «Jupiter».




