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1. llesu u 3212494 AU CIUILIHHBI

enb qUCHMIUTMHBI - CPOPMHUPOBATH KOMIIETSHIIMHM B 00J1aCTH ITOCTAHOBKH M PCIICHHS
3a71a4 ONPEICIICHUSI CBOMCTB BELIECTB MPU MOMOIIM CIIEKTPOCKOITMYECKUX METO/IOB.
3agaun TUCUUATUIMHBL 1. O3HAKOMUTBCSA C OCHOBHBIMU MPSMBIMU U KOCBEHHBIMU
METOAAMH CHEKTPOCKONMYECKUX UCCIAEAOBAHNM. 2. MI3yuynTh OCHOBHBIE MPUHIIUIIBI
paboThI UCCIIEOBATEIHLCKOTO O00PYIOBAHUS, TPUMEHSIEMOTO JIJIS ONPEICICHUS CBOMCTB
BEILIECTB MPHU MTOMOIIY CIIEKTPOCKOMUYECKUX METOJO0B. 3. HayunThCsl CTaBUTHCS
MCCIIEJIOBATENILCKUE 3a/1a4U JIJI ONPEICIICHUSI CBOMCTB BEILIECTB MPU MOMOIIN
CIIEKTPOCKOIMMYECKUX METOOB M BEIOMPATh MyTH UX perieHus. 4. OCBOUTh NMPUEMBI
00pa0OTKM JTAaHHBIX W aHAJIM3a MOJYYEHHBIX SKCTIEPUMEHTAJIBHBIX PE3YJIBTATOR.

Kparkoe conepxxanne JTuCHMILTHHBI

JICKIIMOHHBIN KypC TOCBAMIEH TCOPETUICCKUM OCHOBAM IPSMBIX U KOCBEHHBIX METO/IOB
OTPEJICIICHHS] CBOMCTB BEIIECTB MIPU MOMOIIM CIIEKTPOCKOMUYECKUX METOI0B, IPUHIIUIIAM
paboThI HCCIIEA0BATEIHLCKOTO 000PYA0BaHMSI, METOIaM MTPOOONOAroTOBKHU. [TpakTuieckas
4acTh MPEIoiaracT 3HAKOMCTBO € PaOOTOM psifia COBPEMEHHBIX BHICOKOTEXHOIOTUYHBIX
UCCIIEIOBATEIIbCKUX CIIEKTPOCKOMMYECKUX MTPUOOPOB (aHAIMU3aTOPHI pa3Mepa YacTHll B
cycnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra, KOMIIIeKC CKaHUPYIOIIEH
anekTpornHo# Mukpockormu Jeol JSM-7001F co cnekrpomerpom EDS Oxford INCA X-
max 80, WDS Oxford INCA WAVE, EBSD u HKL, Boi1HOBO#1 peHTreHO(TyOpeCIIeHTHBIIH
cnexktpomerp Rigaku Supermini, aHanuTH4yeckuii KOMIUIEKC Ha 0a3e ra3oBOro Xpomaro-
macc crekrpomerpa Shimadzu GCMS QP2010 Ultra, aBTomaTu3upoBaHHasi cuctema
KuakocTHOU xpomarorpaduu Shimadzu Prominence LC-20 ¢ mroMUHECIIEHTHOM
CIEKTPOMETpHUEH, CIIEKTPOPOTOMETP YIbTPadroIeTOBOrO M BUANMOTO IMana3oHa CIeKTpa
Shimadzu UV-2700, cniektpodoToMeTp nHPpakpacHoro auanazona crnekrpa Shimadzu

IR Affinity-1S, cuctema TepMUYECKOro aHalIM3a B COCTaBE CUHXPOHHOTO TEPMUYECKOTO
ananu3zatopa (TT-JICK) Netzsch STA 449C «Jupiter» ¢ KBaapynoJbHBIM Macc-
cnexkrpomerpom QMS 403C «Aéolosy. Takke TUIaHUPYETCs] 03HAKOMUTHCS C
pe3yabTaTaMy HCCIICIOBaHMS Ha TaHHBIX MPUOOpax U MOJAXO/IaMHU K aHAJIU3Y Pe3yIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE

3HaeT: TEOPEeTHUECKUE OCHOBBI METOJIOB
[1K-1 CriocobeH yyacTBOBaTh B POBEACHUU CIIEKTPOCKOIINHU
Hay4YHBIX MCCIIEJOBAaHUM B 00JIACTH SKOJIOTUH,  [YMEeT: IPOBOJUTH KOJMUYECTBEHHBIN 1

IIPUPOJIONIONB30BAHNS U APYTUX HAyK 00 Ka4eCTBEHHBIN CIIEKTPOCKOIMYECKUN aHAIIN3
OKpY’Karolen cpene; 00001marh MoydeHHble  [00bEKTOB OKpY’KaIoIIEeH cpebl
pe3yJbTaThl U POPMYIHPOBATH BHIBOBI U lIMeeT NpakTU4EeCKUN ONBIT: IIPOBEACHUS
[IPaKTUYECKUE PEKOMEHIAUN CIIEKTPOCKOIIMYECKOTO aHAJIN3a U UHTEPIIPETALUU

I[MOJTYYCHHBIX PC3YyJIbTaTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOUMX AUCIUILINH,
BUJIOB paboT y4eOHOro 1miaHa BUJIOB paboT




1.0.07 buonornueckuii MOHUTOPUHT OKPY’KaIOLIEN
Cpenbl M BOTHBIX O0BEKTOB

He npenycMmorpensl

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

MPEAIIECTBYOIINUX TACIUTIINAH:

JlucuurirmHa

TpeboBanus

1.0.07 buonoruyecknii MOHUTOPUHT OKPY’KaOIIEN
Cpelbl U BOJHBIX OOBEKTOB

3HaeT: MPUHLUIIBI BEIOOpa U aHAJIUTHYECKUE
BO3MOXHOCTHU HCIIOJIB30BaHUsA COBPEMCHHBIX
METOJIMK U METOZOB B MPOBEJCHUN OHOIOTUUECKOTO
MOHUTOPUHIA COCTOSIHUSL OKPYIKAOIEH Cpebl,
TEOPETUYECKUE OCHOBBI OMOJIOTMYECKOTO KOHTPOJIS
COCTOSIHMSI OKPY>KarOLIEN CpeJibl; COBPEMEHHBIE
[IPEACTABIICHNS O IPUHIUIIAX MOHUTOPHHTIA,
OLICHKH COCTOSIHUM M OXPaHbI OKPYKarOLEN CPeIbl
YMeeT: POBOAUTH CTATUCTUYECKYIO 00pabOTKy U
QHAJIM3UPOBATh MOJIYy4aeMbIE PE3YIbTATHI
OMOJIOTUYECKUX METOJIOB UCCIICI0BaHUS, IPUMEHSATh
OCHOBHBIE (PM3MOJIOTUYECKHE METO/IBI aHAJIN3A U
OLICHKH COCTOSIHMS IIPUPOIHBIX CUCTEM; IIPUMEHATH
COBPCMCHHBIC SKCIICPUMECHTAJIbHBIC MCTO/IbL pa60TLI
¢ OMOJOrMYECKUMHU 0OBEKTaMU B TIOJIEBBIX U
n1abopaTopHbIX yciaoBusix MmeeT npakrudyeckuit
OIIBIT: METOIaMU M METOIMKAaMH B 001aCcTH
ONPEIEICHUS CTENIEHHU 3arPsI3HEHMS OKPYKArOLIEH
CpeZbl C MOMOILBIO TECT 0OBEKTOB, TPUMEHEHHS
METOA0B KOHTPOJIS OKPY’KAIOIIEH CPebl C
MOMOIIbI0 OMOJIOTHYECKUX 0OBEKTOB, METOIOB

OHOMHINKAIIMN U OMOTECTUPOBAHUS

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mast TpyA0€eMKOCTh JUCHIUILUIMHBI COCTABIISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
3

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
MOJITOTOBKA K KOHTPOJIbHBIM paboTam 30 30
IIOATOTOBKA K 3a4€Ty 5,75 5.75

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25

Bu koHTpOIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 3a4eT




5. Conep:kaHue IMCUUIIMHBI

No
pasnenal

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM B
HanmenoBanue pasznenoB AUCIUTUTHHBI yacax

Bcero JI 113

JIP

MGTO,I[LI, HCIOJIB3YIONINEC PCHTTCHOBCKOC N3JIYUCHUC 8

yq), BUaAUMas1 n KosieOaTeabHas CIICKTPOCKOIIUA

1

2 8
3 [Metonst ®OC u XAFS, AMP u OI1P 8
4 8

MeTob! 271EKTPOHHOW MUKPOCKOIIUH U MacC-
CIIEKTPOMETPUU

N E YRS
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5.1. Jleknun

No Ne
NeKIuulpa3aena

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
qacoB

PeHTreHOBCKOE U3JIyYeHHUeE: Arana3oH, cBoicTBa. [lonydenne peHTreHOBCKOTO
W3ITy4eHUs] B PEHTTCHOBCKOW TPYOKe U B CHHXPOTpOoHE. TopMo3HOE U
XapakTepucTuiyeckoe uznyuenue, K-, L-, M-cepuu, 3akon Mozinu. YO-uznydeHue:
TMaa3oHbl )KECTKOTO U MArkoro Y®, cBoiicTea. TBEPAOTEIBHBIE U ra30pa3psAIHbIE
UCTOYHUKH YO. [To1ynpoBOAHUKOBBIE HCTOUHUKH YD-U3ITyYeHHUs, 3apeiEHHAs
30HA, IPEUMYIIECTBA U HEAOCTATKHU MOTYNPOBOJHUKOBBIX HCTOUHUKOB B
CpPaBHEHHUH C JPYTMMU BUJAMU.

Onrtuueckuit quamna3on: YO, suaumsiid, UK. VicTouHrKr BUIUMOTO U3ITydICHHS.
JlroMuHecLeHIMs, J1a3epHble UcTOUHUKU. MK-nnana3on: OnmxHUNA, cpeHui,
naneanil UK. MukpoBOIHOBBIN quana3oH. PagnoBoiHOBOE U3ITyYEHHUE:
Mara3oHbl, ICTOYHUKH, IPpUMEHEHUE. McciienoBaHre CTPYKTY bl BEIIECTBA.
[IpsiMast 1 oOpaTHast CTPYKTypHas 3a/1a4a.

Crpykrypa, OJM>KHUN U TalIbHUM MOPSIIKU, KPUCTAUINYHOCTh, MOHO- U
[OJIMKPUCTAIL, aHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAIN3.
Oo6pa3oBanue nupaKIMOHHBIX MakcUMyMoB. MeTonbl Jlays u Bynega-bparra.
PCA npu noMo1u MOHOKpUCTalIbHOTO Au¢pakTomerpa. M3yuaemble 00beKTHI, R-
daxTop. PacmmdpoBka CTpyKTyphI 110 JaHHBIM MOHOKpHCTanbHOTO PCA.

[TopomkoBsiii POA. 3anuck nudpakrorpamM, ypaBaenue Bynbsga-bparra.
XapakTepucTUKu JUGPaKIUOHHBIX MAKCUMYMOB, MoTy4aemasi uHpopmanus,
ypaBHeHue Llleppepa. ManoymioBoe peHTTEHOBCKOE pacCessHUE: U3yuyaeMble
00BEKTHI, 3anuCh U pacimdpoBka JaHHbIX MYPP. Huzko- u
BBICOKOTEMIIEPATYPHBIE MPUCTABKH: HEOOXOIMMOCTD UCTIOJIb30BaHMS, PeaTi3alys,
MPUMEHEHUE JJIs1 UCCIIETOBAHUA.

Cnekrpockonus. Jlucnieprupyroniye CneKTpoMeTpsl. JucneprupoBaHue cBeTa Ha
npusMe, TUPPaKIMOHHON peméTKe, CBETOMMIBTPaX, IPUMEHEHUE CBETOIUOIO0B.
Henucneprupyromuii CHEKTpOMETP: MPUHIIMI, BO3MOXXHOCTH, IPEUMYIIIECTBA.
YO-punumast, omwkHsas UK cnekrpockonus. Xpomodopsl, aykcoxpoMsl. I'urmco-,
0aTOXPOMHBIN CIBUT, TUIIO- U THIIEPXPOMHBIN 3P (HEKT — 4eM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIOTHOCTb, JUANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 3oubl. OnpeneneHue, NpaKTHIecKoe
3HaueHue. Typoumumerpus, Hepenomerpus. CylTHOCTh METOJIOB U IPUMEHEHHE.
JlnHamuueckoe ceeropaccesHue. CylHOCTb METOJIa U IPUMEHEHHUE.

Bo3nukHOBeHHE 1 BUbI JIFOMUHCCIICHIINNA. .HIOMI/IHGCIIGHTH&?[ CIICKTPOCKOIIUAA.
CymHocts MeToga 1 npuMenenue. MK-cnekrpockonus. Bo3HUKHOBEHUE U BUbI
kosiebanuit. [Ipumenenue mis crpykrypHoro ananusa. [Ipodonoaroroska s UK.
3anuch CIEKTPOB € TBEP/BIX BEHIECTB (TaOleTKU, CYCIIEH3UHU, TUIEHKH ). MeToIbI

orpaxenus. HIIBO.




3anuch CeKTpoB ISl )KuaKocTel U razoB. MK cnekTpockonus ucmycKkaHusl.
Cnexrpockorusi KP. BozauknoBenue konebanuii. Ces3b ¢ MK ciekTpockonuei.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

MeTtoaet ®IC, kMHETHUECKask SHEPT U ANEKTpoHA. ICTOUHUKY U3ITydeHus,
XUMUYECKUHN CABUT U CyITHOCTHh MeToa0B YDIC u POC. ObpazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHue Oxe-cneKTpockonuu. Bo3HUKHOBEHME
PEHTTCHOBCKOU (DITyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3InuyMst ISl KaKI0T0 METOoA.
Bo3nukHoBeHHe criekTpoB XAFS, XumMudeckuil ciBUT. YCIOBUS 3alIMCH CIIEKTPOB
XAFS, 3anuch CieKTpOB JIJIs1 pa3HbIX 00pas3IloB.

11

Metonst XANES u EXAFS, nonydaemas nnpopmanus. BosHukHOBeHHE
MarHMTHOTO PE30HAHCA, yCJIOBUSA BO3SHUKHOBEHUS SIMP, XapakTepuCTHKH MOJIEH.
Xumuueckuid casur B IMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B IMP.

12

3anuch ciekTpoB SIMP, @ypre-criekTpomeTpsl, 1ByMepHbiid AIMP. CiekTpockomnus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUUeckuii capur. Hanpasnenus
npuMeHeHus JIIP, cniHOBBIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO6111e TPUHLUIIB ANEKTPOHHOH MUKPOCKONTUU. Buibl u3nydeHuid,
00pa3yIoMXcs IpY B3aUMOACHCTBUH AIEKTPOHHOTO JIyda ¢ 00pa3Iom.
CkaHupyolas 1 IpoCBEUHBAIOIIAsl AMEKTPOHHAsI MUKpocKonusi. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMast uHopmarms. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpOCcKonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s [ITOM.

14

OCHOBHBIE IPUHIIUITBI MAaCC-CIIEKTPOMETPHHU. Pesxumbl paboThl Macc-
cnektpoMerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJIU macc-
crnekTpoMeTpus. OCOOEHHOCTH U MPUHLUIIBI peaTu3alii aTOMHO-CHIIOBOH,
TYHHEJIHLHOU U OJIMKHETIONBHOU MUKpOcKoniuu. Juddepenimanpaas
CKaHupyoas kanopumerpus. TepmorpaBuMerpuueckuil ananus. IIpuHnnme!

paboThl U NoTy4yaemasi UH(popMalus.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTPONUCTBO CHHXPOHHOI'O TEPMUYECKOT0 aHAIN3aTOpa, OCHAIIEHHOTO
MpucTaBKamMu 715l Macc-criektpoMerpun 1 MK-crekrpockonuu razoo0pa3Hbix
[IPOYKTOB TEPMOJIA3a

[IpoGomnoaroroBka /s Tepmudeckoro ananusa (TA), o6paboTka ganHbIX TA,
nHTeprpeTanys TA KpUBBIX, TOJydaeMbIe TapaMeTphl

[TpoGomoaroroBka st COM. Heopranndeckue U OpraHndeckue 00bhEKTHI.

[TpoGomoaroToBKa 1 0COOCHHOCTH MUKpOaHain3a o0pasioB Merogamu EDS,
WDS, EBSD, XRF

[Ipo6omonrororka jyist [I3M BeICOKOTO pa3perieHus

[IpoGomnonroroBka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii
CIIEKTPOCKOITNH

2
3
4
5
6
7

AW (N NN

[Ipo6omnonrororka st MmetonoB PCTA, POA, SAIMP, OITP.

A~ B o

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

IMonsug CPC

Cricoxk nureparypsl (C yKkazaHueM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

[MOJITOTOBKA K KOHTPOJIbHBIM paboTam

Baiitynesuu E.A., babkuna O.B.,
Cernunslii B.A. Tepmuueckuii ananus
OpPraHUYECKUX MOJIUMEPHBIX MaTepuajioB U
KOMITO3UTOB. Y4yeOHoe nocobue. — Tomck:
HanmonanbHBIN HCCIIEA0BAaTEIbCKUI
ToMmcknii rOCy1TapCTBEHHBIN YHUBEPCHUTET,
2011. — 56¢. PactpoBas 2nekTpoHHas
MUKPOCKOIHUS JJ11 HAHOTEXHOJIOTUH.
Mertonsl 1 npuMeHenne. — M.
W3narensctBo "JlaGopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DHU3nUecKue METO/Ibl UCCIIEI0BAaHUS B
xuMumny : yueonoe nocodue / O. K. bazpuis.
— 2-e u3g. — Tomck : TT'Y, 2016. — 132 c.
— TekcT : anexkTpoHHbIH // JlaHs :
QIIEKTPOHHO-O0UONIMoTEeYHast cucteMa. JIykos,
B. B. ®usnyeckue METOABI UCCIENOBAHNS B
XUMHH : yueOHoe rocobue / B. B. Jlykos, U.
H. IllepbakoB. — PocToB-Ha-[lonHy : FODY,
2016. — 216 c. — ISBN 978-5-9275-2023-
7. — Texcr : 31eKTpoHHBIH // JIaHb :
DIIEKTPOHHO-OMOINOTEUHAs! CUCTEMA.

30

IIOJAIOTOBKA K 3aqéTy

Baiitynesuu E.A., babkuna O.B.,
Cremnmnunbiil B.A. Tepmuyeckuii ananus
OpraHUYEeCKHUX MOJIMMEPHBIX MaTEPUATIOB U
KOMITO3UTOB. Y4eOHoe nmocobue. — ToMck:
HanmonaneHbIN UcCieI0BaTENbCKUI
TomMcKul TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOIIHUS AJ11 HAHOTEXHOJIOTUH.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHMA",
2014. — 600 c. ba3suin, O. K. BBenenue B
Kypc «DHU3nUecKue METO/IbI HCCIIEIOBAaHUS B
xuMuny : yueobnoe nocodue / O. K. baspuie.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
— TekcT : anexkTpoHHbIH // Jlass :
QIIEKTPOHHO-OUONIMOTEeYHast cucTteMa. JIykos,
B. B. ®usnueckre METOJbI UCCIEA0BAHUS B
XUMUH : yaeOHoe nocobue / B. B. Jlykos, 1.
H. [llep6akoB. — PoctoB-Ha-/ony : KODY,
2016. — 216 c. — ISBN 978-5-9275-2023-
7. — Texcrt : 27eKTpOHHBIH // JIaHb :
HIIEKTPOHHO-OUOINOTEYHASI CUCTEMA.

5,75

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBeAeHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCcTalluu

Kontpons kauecTBa 0cBOeHHUsI 00pa30BaTeIbHON MPOrPaMMBbl OCYIIIECTBISIETCS B
cootBeTcTBHH ¢ [lonmoxennem o 6aIbHO-PEUTHHTOBOM CUCTEME OIICHUBAHUS PE3yJIbTaTOB
y4eOHOH JESITENIbHOCTH 00yYarOIINXCS.



6.1. KouTpoabusie meponpusitusa (KM)

No
KM

Ce-
MECTDp

Bun
KOHTPOJISt

HasBauue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oamn

HOpﬂI[OK HA4YKCJIEHNS 0aJII0B

Vuu-
TBIBa-
eTCs B
1A

Texymui
KOHTPOJIb

KP1

KontponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHATUH B TeUeHUE 45 MUHYT
MUCbMEHHO 0 OmiteTaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATalOIIeToCs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHrayiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHblid FOYpI'Y.

5 6aJuIOB — Ka) bl BOITPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/1laHHBII BOIPOC, 4 Oaliia — Kaxabli BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljla — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH 1
000CHOBAaHHBIMH, KayKJIbIH IMOCTAaBICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEICHHUS, OTHOCSIIMECS K
[MOCTaBJIEHHOMY BOIIPOCY, HO HE JJAI0IIKE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIM COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIPpOCcOM, 1 Gas
— IpyOBbIe OIIMOKH B OTBETE, BEPHBIMH
saBisitoTest Meree 50% orsetos, 0 6alIoB — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texyui
KOHTPOJIb

KP2

KonTponbHas paboTa mpoBOAMTCS Ha
MPAKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
[MUCHBMEHHO 110 OmiteTaMm. B Omiiere — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCSI CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6aJIOB — KaXIbIil BOITPOC PACKPHIT
MOJTHOCTbHIO, CTYACHT MOKa3ajl OTINYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KA bl
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTENIEHbIO
MOJIHOTHI, 3 0ajia — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJ0CTATKH IO IMOJTHOTE U COJIEPIKaHUIO
Ka)KIOT'O OTBeTAa, 2 0ajlia — OTBETHI HE

SBJIAIOTCS JTJOTMYCCKHM 3aKOHYCHHBIMHU U

3a4CT




000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
MaTepualia, B OTBETaX MPUBOISATCS
0CCCUCTEMHBIC CBEJCHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBistoTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnmii
KOHTPOJIb

KP3

KonTponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIMCKA, PUJIAraoierocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee MO METOIUYECKUM
MaTepHaliaM, MPeACTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHON CTENEHBIO
MOJIHOTHI, 3 0ajia — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPE/ICTICHHBIE
HEJOCTATKH IO MOJTHOTE U COMIEPKAHUIO
Ka)XJIOTO OTBETa, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU U
000CHOBAHHBIMH, Ka>K/IbI TOCTABIICHHBIH
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBENICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJTH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymui
KOHTPOJIb

KP4

KonrtponbpHas paboTa mpoBoAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUE€HUE 45 MUHYT
MMCbMEHHO 10 OueraM. B Ounere — aBa
BOIIPOCA U3 CIIUCKA, IPUJIATAIOIIETOCs K
KaX/10M KOHTPOIbHOU. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepuaiaMm, IpeJCTaBICHHBIM B CHCTEME
OnexTpoHHblid OYpI'Y.

5 6amnoB — KaX /bl BOIIPOC PACKPHIT
[IOJIHOCTBIO, CTYJICHT IIOKa3aJl OTJINYHbIC
3HAHWS, JaH IPaBUJIBHBIN OTBET HA KAXKIbIN

3aJaHHBINA BOTIPOC, 4 Oajlia — Kbl BOIIPOC

3a4CT




[PACKPBIT XOPOIIO, C JOCTATOYHON CTENEHbIO
MOJIHOTHI, 3 Oaja — KaXK/Iblii BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJI0CTATKH TI0 MOJTHOTE U COMIEPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMHM, KAl IIOCTABICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCUCTEMHBIC CBEJCHUS, OTHOCSIINECS K
MMOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMMUOKK B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

Texymni
KOHTPOJIb

KP5

KonTponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIMCKA, MPUJIAraoierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKJIbII
3aJaHHBINA BOTIPOC, 4 Oaiia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0ajia — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPE/ICIICHHBIE
HEJOCTATKH TI0 TMOJTHOTE U COMIEPKAHUIO
Ka)XIOTO OTBETa, 2 Oalljla — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBaHHBIMU, Ka>K/IbI TTOCTABIICHHBIH
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBENICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJTH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP6

KonrtponbpHas paboTa mpoBoAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmiieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, PUJIATalOLIET0Cs K
KaX/10M KOHTPOIbHOU. CTYy/I€HTBHI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX

BOITPOCOB 3apaHee M0 METOAUYCCKUM

3a4CT




MaTepuasiaM, MPeACTaBICHHBIM B CUCTEME
OnekTpoHHbIN FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MMOJTHOCTBIO, CTY/ICHT TTOKa3ajl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHOU CTENEHbIO
MOJIHOTHI, 3 Oaja — KaXK/IbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KI0I'0 OTBETA, 2 Oajlia — OTBETHI HE
SIBJISTFOTCS JIOTMYECKH 3aKOHYEHHBIMH 1
000CHOBAHHBIMHM, KaXbIi IOCTABICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIUECS K
MMOCTAaBJIECHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBisgroTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

[Tpome-
KYTOUHAS
arTecTanus

3auér

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KAl
3a/laHHBII BONPOC, 4 Oaia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHLHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCcCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTcst Meree 50% orsetos, 0 6amIoB — HET

OTBCTOB Ha BOIIPOCHI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

3a4CT

Bun
IPOMEXYTOUHOU IIpouenypa nmposeneHus Kpurepuu
p Y P ypatp OLICHUBAHUs
aTTecTaluuu
[TpoxokIeHre MPOMEXKYTOUHOM arTecTalluy He 00s13aTebHO, (B COOTBETCTBUU C
3a4yeT BO3MOKHO BBICTABIIEHHE OLIEHKH I10 TeKyliemMy KoHTpodto. [lo |om. 2.5, 2.6
KEJIAHHMIO CTY/IEHTA MPOBOJIUTCS MpoLeaypa NpoMexyTouHor  |[lonoxenust




arTecTaluy 1o OmieTaM yCTHO, B OMJIeTe JiBa BOIIPOCa,
MaKCHMaJIbHO MOXKHO TIOJTYYHTh 5 OaioB.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETECHIIUU €3yJIbTaThl O0y4YCHUS RangEe
TIK-1 3HAET: TEOPETUUYECKUE OCHOBBI METO/IOB CIIEKTPOCKOMUHU FHHAHHAHHHH
MK-1 'YMeeT: MpOBOJIUTh KOJIMYECTBEHHBIM U KAY€CTBEHHbBIN CIIEKTPOCKOIMNYECKUM Ly
aHaJn3 00BEKTOB OKPYIKAIOIIEH CpeIbI
K- 1 HMeeT npakTUUeCKUi OTBIT: IPOBEACHHS CIIEKTPOCKOITMYECKOTO aHaN3a U TAAAAND

HHTCPIIPCTALNHN ITOJYUCHHBIX PE3YJIBTATOB
Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIITIMHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMECHTaAIUA

@) OCHOBHAs TUmMepamypa:
He nipenycmorpena

6) OononHumMenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHule U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
JKypHan HeOpraHu4eCKkOl XUMHUHU

KypHan oprannyeckor XuMuu

Kypuan ¢puznueckoit XUMHUH

Heoprannueckue marepuansl

Bectauk "HOYpI'Y". Cepus "Xumus"

Nk W=

2) MemoouuecKkue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. ®wusnyeckue METOABI UCCIICIOBAHMUS: METO/IbI MATHUTHOTO PE30HAHCa,
Macc-CIIeKTPOMETPUH, 30HA0OBOM U JIEKTPOHHON MUKPOCKOTHU: yueOHOe mocodue /
B.B. Anun. — Yensabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®usuyecKue METOJIbl UCCAEAOBAHUS, NCIIOIL3YIOIIHE dJISKTpOoMar-
HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii

uentp FOVYpl'Y, 2019. — 80 c.

U3 HUX.: yyebHOo-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CMmyO0eHma:
1. ®usuyeckue METOJBI UCCIIEIOBAHUSA: METOIbl MATHUTHOTO PE30HAHCA,
MaccC-CIEKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIIHUH: YU4EeOHOE mocooue /
B.B. Apnun. — Yenabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®usuYecKue METOJIbl UCCIEAOBaHUS, UCIIOIL3YIOIIHNE dIEKTpOMar-
HUTHOE M3iIyueHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii

uentp FOYpl'Y, 2019. — 80 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTAIl U



HaumenoBanue
Bu ecypca B
No A peeyp . bubnuorpaduyeckoe onucanue
JUTEPaATyphl JIEKTPOHHOMN
dbopme
Baiitynesuu E.A., babkuna O.B., CBetuunsiii B.A.
DJIEKTPOHHO- Tepmuueckuil aHaIu3 OpraHUYECKUX MOIMMEPHBIX
1 JlononHuTEeNBHAS [OUONMHOTEYHAS MaTepHaoB U KOMIIO3UTOB. YueOHoe mocodue. — Tomck:
reparypa cucTema HannoHansHbIM HcciienoBarenbekuil ToMckui
n3narensbCeTBa JIanb [rocynapcTBeHHbIl yHUBepeuTeT, 2011, — S6¢.
https://e.lanbook.com/book/44967
DJIEKTPOHHO- .
PacTpoBast 2IeKTpOHHAsI MUKPOCKOTIHS JIsl HAHOTEXHOJIOTHIA.
JlononHuTenbHas |OuOIMOTEUHAS "
2 Tenarvpa cncTeMa Metons! u npuMenenune. — M.: M3natenscTtBo "JlaGoparopus
patyp sHaHuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenseTBa JIanb
basbiib, O. K. Beenenue B kypc «Puznueckue MeTobl
DJIEKTPOHHO- j
OCHOBHAS e vccieoBaHus B XuMumny» : yueoHoe nocodue / O. K. ba3piis.
3 — 2-e m3a. — Tomck : TT'Y, 2016. — 132 ¢. — TexkcrT :
nuTeparypa cucrema . .
snatensersa Jlams PIIEKTPOHHBIH // JIaHb : 3IEeKTPOHHO-OMOIMOTEUHAS CHCTEMA.
https://e.lanbook.com/book/91951
Jlykos, B. B. ®usnueckue METOABI UCCIIENOBAHUS B XUMHUH :
DJIEKTPOHHO-
OCHOBHAS e yueOHoe nocodue / B. B. Jlykos, 1. H. llepbakoB. — PocTos-
4 Ha-Jlony : FODY, 2016. — 216 c. — ISBN 978-5-9275-2023-7.
nuTeparypa cucrema i . .
snarensersa Jams | TexcT : aneKkTpoHHBIH // JIaHb : ANMEKTPOHHO-OMOIHOTEUHAS
A cuctema. https://e.lanbook.com/book/114513

Hepequb HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccrIeUeHMS:
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[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:
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8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Bun 3anaruii aNg [peyCTaHOBJICHHOE MTPOrpaMMHOE 0OecIieueHIe, UCTIONIb3YEeMOe JUIs pa3IuYHbIX
YA BUJIOB 3aHATHI
307
Jlexuun (1a) Jlocka, Mmapkepsl
MpaKTHIecKe 1. Komruieke ckanupyrome anekrponHoit mukpockonuu Jeol JSM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUS U . N
COMUHADEL (1) |[IpocBeunBaromIMii HIEKTPOHHBIN MHUKPOCKOM BBICOKOTO pasperienus Jeol JEM-
P 2100. 3. ludpakromeTp peHTreHoBCcKHid mopomkoBsiid Rigaku Ultima I'V.
IIpakTnueckue
307
3aHATHUS U (1a) Jlocka, Mmapkepsl
CEMUHAapbI
1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycrnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTnueckue
SAHSTHS I 04 |3. Cucrema TEpMUYECKOIO aHAJIN3a B COCTABE CUHXPOHHOI'O TEPMHUECKOTO
ceMuHapbI (1) [|anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymnoIsHOTO MaccC-

cnekrpoMeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUYECKUI aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».







