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

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.07 buosiornyeckuii MOHUTOPUHT OKPY>KarOLIEH
Cpelibl U BOJHBIX 0OBEKTOB

3HaeT: TEOPETUIECKUE OCHOBBI OMOJIOTUIECKOTO
KOHTPOJISI COCTOSIHHSI OKPY KAIOIICH CPEJIbI;
COBpPEMEHHBIE MPEICTABICHHS O MPUHIIUTIAX
MOHHTOPHHTA, OIICHKU COCTOSTHUH U OXPaHBI
OKpY>Karolllel Cpe/Ibl, MPUHIIUIIBI BBIOOpA U
AHAJIMTHYECKHE BO3MOXKHOCTH MCITIOJIb30BAHMS
COBPEMEHHBIX METOAMK M METOJIOB B IPOBEICHUU
OMOJIOTMYECKOTO MOHUTOPHHTA COCTOSHHS
OKpY>KaroIen cpeapl YMEeT: IPUMEHSATh OCHOBHEIE
(U3HOIOTHYECKHIE METOIBI aHAIM3a H OIICHKU
COCTOSTHUS TIPUPOAHBIX CUCTEM; IPUMEHSTH
COBPEMEHHBIC IKCIIEPHUMEHTAITLHBIC METOBI PA0OOTHI
Cc OMOJIOTHYECKHUMH OOBEKTAMU B IIOJIEBBIX U
11a00PaTOPHBIX YCIOBUSIX, IPOBOAUTD
CTAaTHUCTUYECKYIO0 00pabOTKYy U aHAJIM3UPOBAThH
MOJTydaeMbIe PE3yIbTaThl OMOJIOTHYSCKIX METOIOB
uccienoBanus ViMeer NpakTUYECKHA OTIBIT:
MPUMEHEHUS METOZOB KOHTPOJIS OKPY>KAFOIIeH
Cpelbl C TOMOIIBIO OMOIOTUYECKUX OOBEKTOB,
METO/IOB OMOMHIUKAIIMN ¥ OMOTECTUPOBAHMUS,
METOAAMH U METOAMKAMH B OOJIACTH OMPEICICHUS
CTCTICHH 3arpsi3HEHUS OKPYKAOIIEH CPeIbl C

[IOMOLLBIO TECT 0OBEKTOB

4. O0béM 1 BUABI YUeOHOI padOTHI

OO0mas TpyA0eMKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacnpenenenue no cemectpam
. Bcero B Jacax
Brn yueouoi padoret 4acoB Homep cemectpa
3
OO6mmast TpyI0EMKOCTh AUCIIUTLITTHBI 72 72
Ayoumopnvie 3aHAmus: 32 32
Jlextuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JlaGoparopubie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
MIOJITOTOBKA K KOHTPOJIbHBIM paboTam 30 30
MOATOTOBKA K 3a4ETY 5,75 5.75
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 4,25 4,25




|B1/m KOHTPOJIA (3aueT, nud.3a4eT, SK3aMeH) - 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

Ne
paznerna

O0beM ayTUTOPHBIX 3aHATUN MO BUIaM B
HaumeHnoBanue pa3aenoB IUCHUIUIMHBI yacax

Bcero JI 113

JIP

MeTobl, HCIIOJIB3YIOUINE PEHTIEHOBCKOE N3ITyUEHUE 8

yq), BuauMasa u KoJieOaTebHas CIICKTPOCKOIINA

N ST NS 3 =

MeTonb! 27EKTPOHHOM MUKPOCKOIINU U MacC-
CIIEKTPOMETPUH

8
MeTtoapr ®OC u XAFS, AMP u OI1P 8
8
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5.1. Jlekuun

Ne Ne
NeKIMupasaesna

HanmenoBanne nimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyUYeHuUE: quana3oH, CBoicTBa. [lonydeHne peHTreHOBCKOTro
M3Ty4EHUs! B PEHTIT€HOBCKOU TpyOKe U B CUHXpOTpOoHE. TopMO3HOE U
XapaKTepucTHIecKoe usirydenue, K-, L-, M-cepun, 3akon Mosznu. Y®-usnyyenue:
TMama3oHbl )KECTKOTO U MATKoro Y®, cBoiicTBa. TBEPAOTEIBbHBIE U ra30pa3psIHbIE
ucTOYHUKHU YOD. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIECTBA U HEOCTATKH ITOIYITPOBOJHUKOBBIX HCTOYHUKOB B
CpaBHEHUHU C JPYTMMU BUIAMU.

Ontudeckuit quana3o: YO, suaumeiil, UK. McTouHUKH BUAMMOTO U3ITyUYEHUS.
JTlromunectenus, nazepusie ucTouHuku. MK-nuanazon: OnvxHUM, CpeiHU,
naneanii UK. MukpoBOoIHOBBIN quana3oH. PagnoBoiHOBOE U3ITy4YeHUE:
TMana3oHbl, HCTOYHUKH, TpUMEeHEeHHE. VccienoBanue CTpyKTyphl BEIIECTBa.
[IpsiMast 1 oOpaTHast CTPYKTypHas 3a/1a4a.

CtpyKTypa, OJMKHUN U TATBHUHA MOPSIKUA, KPUCTAITMIHOCTh, MOHO- H
MMOJIMKPUCTAILI, aHU30TPOINUS CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
O6pa3zoBanue qupaKkIMOHHBIX MaKCUMyMOB. Metosel JIays u Byneda-bparra.
PCA npu nomoIu MOHOKpUCTalIbHOTO Audpakromerpa. M3yuaembie 00beKTHI, R-
¢daktop. PacimmdpoBka CTpyKTyphI 110 TaHHBIM MOHOKpHUCTaIbHOTO PCA.

[TopomikoBelii POA. 3anucek nudpakrorpamm, ypasHenue Bynba-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAKCUMYMOB, ToJTydaemasi nHpopmanus,
ypasHeHue llleppepa. ManoymioBoe peHITEHOBCKOE PacCEsHUE: U3y4aeMbIe
00BEKTHI, 3aIMCh U paciirdpoBka ganHeIX MYPP. Huzko- u
BBICOKOTEMIIEPATypHbIE IPUCTaBKU: HEOOXOJUMOCTb UCIIOIBb30BaHUS, peaan3aius,
IPUMEHEHNE 1JIs1 UCCIIEJOBAHNM.

Crnexrpockonus. Jlucneprupyromue CieKTpoMeTpsl. /lucneprupoBanue cBeTa Ha
npusMe, TUGpPaKIUOHHON peréTke, CBEeTOPMIBTPax, IPUMEHEHHE CBETOIUO/IOB.
Henucneprupyronuil CIEeKTpOMETp: IIPUHLUIL, BOSMOKHOCTH, IIPEUMYIIIECTBA.
Y®-suaumast, omxasist UK cniektpockonus. XpoMo@opsl, aykcoxpomsl. [ umco-,
0aTOXpPOMHBIHN CIBUT, TUIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U
BBI3BAHBI.

Wurterpupytomas chepa. Onrudeckas IIOTHOCTD, JHANA30HBI A U JUTHH BOJIH.
[Tponyckanue. [llnpuna 3anpeménnon 3086l OnpeneneHue, MpakTHIeCKoe
3Hadenue. TypOounumerpus, Hedenomerpusi. CylHOCTb METOIOB U IPUMEHEHHE.
J/lunamuueckoe ceetopaccesiuie. CyIHOCTh METO/Ia U IPUMEHEHUE.

Bo3unkHOBEHNE U BUJBI JFOMHHECUCHIINH. .HIOMI/IHGCI_ICHTHEIH CIICKTPOCKOIIHAA.

CymiHocTh MeToa 1 npuMenenne. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIbI




konebanuii. [IpuMenenue ams cTpykTypHoro aHanmmsa. [Ipodomoaroroska st K.
3amuch CIEKTPOB C TBEPBIX BEIMIECTB (TaOJETKH, CyCTICH3UH, TIIEHKH). MeTOo b
orpaxenus. HIIBO.

3anuch CEKTPOB ISl )KuAKocTed U razoB. MK cnexkTpockonus UcmycKaHusl.
8 2 |Cnexrpockonust KP. BosuukHoBenue konedanuii. Csizb ¢ UK cnekrpockomnueit. 1
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIHH.

Metoasl ®OC, KMHETHUECKask SHEPTUs HIEKTPOHA. ICTOUHUKY H3TyUueHMs,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6paszoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U IpuMeHeHue Oxxe-creKTpockonuu. BosHuKHOBEHNE
PEHTIC€HOBCKON (DITyOpECIEHIINH, CYIITHOCTh U TpuMeHeHne POC.

YerpoiictBo npubopoB @IC, cXOACTBO U pa3anudus ISl KaKI0r0 METoa.
10 3 |Bo3nukHoBeHue ciekTpoB XAFS, xumuueckuii caBur. YCaoBuUs 3alUCH CIIEKTPOB 1
XAFS, 3amuch criekTpoB JUTsl pa3HbIX 00pa3IloB.

Metoast XANES u EXAFS, nonyuaemas napopmanus. BosuukHoBeHue
MarHUTHOTO pe30HaHCa, YCIOBHS BOZHUKHOBEHUA AMP, xapakrepucTrKu nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

11 3

3anuce cuexktpoB AMP, @ypee-criekrpomerpsl, AByMepHbI AMP. CriekTpockonus
12 3 [OIIP, cnuHOBBIE BeliecTBa, g-(hakTop, XUMUYecKuil caBur. Hanpasienus 1
npuMeHeHus JIIP, cniHOBbIE METKHU, CTUHOBBIE JIOBYIIIKH.

OO011Ke TPUHLUIIBI ANEKTPOHHOH MUKPOCKONIUU. Buibl u3nydeHuid,
00pa3yIoMXcs IpY B3aUMOACHCTBUH IEKTPOHHOTO JIyya ¢ 00pa31om.
CkaHupyrolas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE

13 4 MeTO/Ibl, ToTy4yaeMast uHpopmarus. IIpodomnonroroBka Juist 31€KTPOHHON 2
MUKpockonuu. OcoOeHHOCTH MOATroTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.
OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskMbl paboThl Macc-
cnekrpomerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJIN macc-
14 4 [CTEKTpOMETpHS. Oco0eHHOCTH 1 IPUHLUIIBI peaTn3aliii aTOMHO-CHUJIOBOH, )
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas
CKaHMpYIOLIas KalopuMeTpusi. TepmorpaBumMeTpudeckuii ananus. [puHummnst
paboThI ¥ ToTy4aeMasi HH)OpMaIHs.
5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
Ne Ne Koz-
HaumenoBanue mim kpaTkoe coJep>KaHue MPaKTUYECKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3Iena) YACOB

YCTpOICTBO CHHXPOHHOTO TEPMUUYECKOTO aHAIN3aTOPa, OCHAIIEHHOTO
1 1 |mpucraBkamu s Macc-criektpoMerpun U MK-crekrpockonuu razoo0pa3Hbix 2
[IPOAYKTOB TEPMOJIN3a

[IpoGomonroroBka st repmudeckoro ananusa (TA), oOpaboTka manHbIX TA,
uHTeprpeTanys TA KpUBBIX, TOTydaeMbIe TapaMeTphl

[Tpo6onoaroroBka anst COM. Heoprannueckue u opraHudeckue 0ObeKTHI. 1

[Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3noB merogamu EDS,
WDS, EBSD, XRF

[Ipo6onoaroroska y1st [I9M BbIcoKoro pasperieHus

[TpoGomonaroToBka jutst macc-cniekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOIUHU

2
3
4
5
6
7

WO (N NN
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[Ipo6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

5.3. JIaboparopHbie padoThI



He npenycMoTpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

[Moxsux CPC

Criucok aureparypsl (¢ yKkazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

pecypce

CemecTtp

Koi-
BO
JacoB

IMOATrOTOBKA K KOHTPOJIBHBIM pa60TaM

Baiitynesuu E.A., babkuna O.B.,
Ceernuunblil B.A. Tepmuueckuil ananus
OpPraHMYECKHUX MOJMMEPHBIX MaTepUaOB U
KOMIO3UTOB. YueOHoe nocodue. — Tomck:
HarmosanbHbBIH HCCIIEI0BATEILCKUN
ToMCKnli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAs
MUKPOCKOIIUS JJI1 HAHOTEXHOJIOTHH.
Mertoapbl U npuMeHeHue. — M.
W3narenscTBo "JlabopaTtopust 3HaHMIA",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DH3UUEeCKUE METOIBI HCCIICIOBAHUS B
xuMun» : yaeoHoe mocooue / O. K. baspiis.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
— Tekcr : anexTponHbIl // JlaHb :
HIIEKTPOHHO-OMOIHOTeYHas cucrema. JIykos,
B. B. ®uznueckue MeToObI UCCIIEAOBAHNS B
XUMUH : yaeOHoe nocobue / B. B. Jlykos, U.
H. [llep6akoB. — PoctoB-Ha-Jlony : KODY,
2016. — 216 c. — ISBN 978-5-9275-2023-
7.— Tekcr : anekTpoHHbIH // JlaHb :
DIIEKTPOHHO-OUOIMOTEYHAS CHCTEMA.

30

IIOATOTOBKA K 3aqéTy

Baiitynesuu E.A., babkuna O.B.,
Ceemnmnunbiil B.A. Tepmuyeckuii aHanu3
OpPraHUYECKHUX TOJUMEPHBIX MAaTepUAIOB U
KOMITO3UTOB. Y4yeOHoe nocobue. — ToMck:
HarnmonanbHBIN HCCIIEA0BATEILCKUI
TomMCKuUl TOCY1apCTBEHHbBI YHUBEPCUTET,
2011. — 56¢. PactpoBas a1ekTpoHHas
MUKPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
Mertoabl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DHU3nUecKue METO/Ibl HCCIIeI0BaHUS B
xuMumny : yueonoe nocodue / O. K. baspuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
— TekcT : anexkTpoHHbIi // JlaHs :
AIIEKTPOHHO-OMOIMOTEeYHas cuctema. JIykos,
B. B. ®usnyeckrue METOAbI UCCIEA0BAHUA B
XUMUH : yaeOHoe nocodbue / B. B. Jlykos, 1.
H. Illep6akoB. — PocToB-Ha-/lonHy : FODY,
2016. — 216 c. — ISBN 978-5-9275-2023-
7. — Texcr : 31eKTpOHHBIH // JIaHb :
PIIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

5,75

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu



KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue -
Ne | Ce- Bun Makc. TEHIBa-
KOHTpOJIbHOTO|Bec [Topsinok HauucneHus 6aI0B
KM|mecTp| koHTposs Oamn eTcs B
MEpONPUSITHS A

KoHTposnpHas paboTa mpoBOIUTCS HA
[IPAKTUYECKOM 3aHITHU B TeUEeHUE 45 MUHYT
MUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOUUYECKUM
MaTepuaam, IpeJCTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6anmnoB — Kbl BOIIPOC PACKPHIT
MOJTHOCTBIO, CTYACHT MOKa3ajl OTIINYHbIE
3HAHUS, JaH IPaBUJIbHBIN OTBET HA KaXKIbIN
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PAcKpBIT XOPOILIO, C JOCTATOYHON CTENIEHBIO
MOJTHOTHI, 3 0ajia — KaKIbli BOMPOC PaCKPHIT
KP1 1 5 |yIOBIETBOPUTEIBHO, UMEIOTCS ONPEAEICHHBIE [3aUET
HEI0CTaTKH IO MOJTHOTE U COIEP KAHUIO
Ka)JIOTO OTBETa, 2 0ajsa — OTBETHI HE
SBIISIFOTCS JIOTHYECKH 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOMPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PEHUS TOTHOTHI U IITyOHHBI U3JI0KESHHUS
MaTepuaia, B OTBETaX MPUBOAATCA
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJICHHOMY BOIIPOCY, HO HE JIaolne
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOMPOCHI WM COJIEP>)KaHNE OTBETOB HE
COBIAJIAET C MOCTaBIEHHBIM BOIIpOcoM, 1 Oas
— IpyOble OIIMOKHU B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnmii
KOHTPOJIb

KonrtponbpHas paboTa mpoBoAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUEHUE 45 MUHYT
MUCbMEHHO 1o OmiieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, PUJIATalOLIET0Cs K
KaX/10M KOHTPOIbHOU. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
Texyuui KP?2 1 5 [BOMPOCOB 3apaHee M0 METOAMIECKIM
KOHTPOJIb MaTepuaiam, IpeJCTaBICHHBIM B CHCTEME
OnexTpoHHblid OYpI'Y.

5 6amnoB — KaX /bl BOIIPOC PACKPHIT
[OJIHOCTBIO, CTYJICHT IIOKa3aJl OTJINYHbIC
3HAHWS, JaH IPaBUIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KaX Il BOIIPOC
PACKPBIT XOPOILIO, C JOCTATOYHOMN CTEIEHBIO

3a4CT




MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka)kJIOTO OTBeTa, 2 0ajljia — OTBETHI HE
SIBIISIIOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amIo0B — HET
OTBETOB Ha BOIIPOCHI.

Texymui
KOHTPOJIb

KP3

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Ouitere — nBa
BOITPOCA U3 CIUCKA, MPUJIATalOIIeToCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6auI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KAl
3a/laHHBII BONPOC, 4 Oalia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB HA BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP4

KonTpomnpHas paboTa mpoBOIUTCS HA
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
MUCbMEHHO 0 OmiteTaMm. B Ouitete — nBa
BOTIPOCA U3 CITUCKA, MPUIIATAIOIETOCS K
Ka)X10H KOHTPOIbHON. CTYyIEHTBI MOTYT
03HAKOMHUTKCS CO CITUCKOM KOHTPOJIBHBIX
BOTPOCOB 3apaHee M0 METOUIECKUM

MaTcpuajiaM, NpCACTABJICHHBIM B CUCTCME

3a4CT




OnexTpoHHbld OYpI'Y.

5 6auIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MOKa3aJl OTJIUYHbIC
3HAHUS, JaH MPAaBUJILHBINA OTBET HA KaXKIbII
3a/laHHBII BONPOC, 4 OaJiia — Kax /bl BOIIPOC
PACKpPBIT XOPOIIO, C TOCTATOYHOMN CTENEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YJIOBJIETBOPUTEIBHO, UMEIOTCS ONPEICTICHHbBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka)KJ0ro OTBETA, 2 0ajijia — OTBETHI HE
SIBIISIIOTCS JTIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0OeCCHUCTEMHBIE CBEIEHHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETA HAa HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI MJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gast
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amIoB — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP5

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B TEUCHHUE 45 MUHYT
MUCbMEHHO 10 OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATaloIIeToCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KA bl
3a/laHHBII BONPOC, 4 Oaiia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETIEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE 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 6as
— TpyOBIe OIIMOKH B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB HA BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP6

KOHTpOJ'II)Ha}I pa60Ta IMPOBOAUTCA HA

MPAKTHUYCCKOM 3aHATHUU B TCHCHUC 45 MUHYT

3a4CT




MUCHbMEHHO 110 OmneTaM. B Ouiete — nBa
BOIIPOCA U3 CIHCKA, TPUJIATatolIerocs K
KaXX101 KOHTPOJIbHON. CTYy/I€HTBI MOTYT
03HAKOMHUTBCS CO CITMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MarepualiaMm, MPeJICTaBIEHHBIM B CUCTEME
OnexTpoHHblid OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MTOKa3aJl OTJIUYHbIC
3HAHUS, JaH MPaBUJIbHBINA OTBET HA KaXKbIN
3a/IaHHBII BONIPOC, 4 Oaliia — Kax bl BOIIPOC
PACKpPBIT XOPOUIO, C TOCTATOYHOMN CTENEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YJIOBJIETBOPUTEIBHO, UMEIOTCSI ONPEICTICHHBIE
HEJOCTATKH MO MOJTHOTE U COJIEPKAHUIO
Ka)KJI0ro OTBETA, 2 0ajijia — OTBETHI HE
SIBIISIIOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0OeCCHUCTEMHBIE CBEIEHHS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETA Ha HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amI0B — HET
OTBETOB HA BOIIPOCHI.

IIpome-
KYyTOUHAas
aTTecTanus

3auét

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBHIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aJaHHBINA BOTIPOC, 4 Oaiia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICIICHHBIE
HEJOCTATKH TI0 TMOJTHOTE U COMIEPKAHUIO
Ka)kJIOro OTBETa, 2 0ajljia — OTBEThI HE
SIBJITFOTCS JIOTMYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMHM, KAl MOCTABIICHHBIN
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJTH 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

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
TIPOMEKYT

OYHOU

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUs




arrcCranun

[IpoxoxieHre MPOMEKYTOYHOH aTTeCTalluu He 00s13aTebHO,
BO3MOKHO BBICTaBJICHHE OIIEHKH M0 TeKyleMy koHTpouto. [Io (B coorBercTBHM ©
3a4eT JKEJIAHUIO CTY/IEHTa IPOBOIUTCS MPOLEAypa MPOMEXYTOUHON |om. 2.5, 2.6
arTecTaluy no 6miieraMm ycTHO, B Ouiere JBa BoIpoca, [lonmoxxeHust
MaKCHMaJIbHO MOXKHO MOJYYUTh 5 OaJlsIoB.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETCHIIUU €3yJIbTaThl 00y4CHUS PanGEe
[1K-1 3HAET: TEOPETUYECKUE OCHOBBI METO/IOB CIIEKTPOCKOIINHU HAH
MK-1 'YMeeT: MPOBONUTH KOJIMYECTBEHHBIA U KAY€CTBEHHBIN CIIEKTPOCKOIMYECKAN TARRAAY
aHaJIN3 0OBEKTOB OKPY’KaIOIIEeH Cpebl
MK-1 MeeT NpaKTUYECKUN OMIBIT: IPOBEACHUS CIIEKTPOCKONINYECKOTO aHAJIN3a U TAARANE

HHTCPIIPCTALUMHN ITOJIYUCHHBIX PC3YJIBTATOB
TumnoBbie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMALIMOHHOE 00ecredeHue TUCHMIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. JKypHasi HEOpraHM4eCKOW XUMUU

KypHas opranndeckoi XuMun

Kypnan ¢puznueckoit Xumuu

Heoprannueckue Mmarepuaisl

Bectauk "FOYpI'V". Cepus "Xumus"

i

2) Memoouueckue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. ®usnyeckue METOABI UCCIIEIOBAHNS, UCTIOIB3YIOIINE AIEKTPOMAr-
HUTHOE M3Iy4YeHue: yueoHoe mocooue / B.B. Apnun. — YensOunck: M3narenbckuii
nentp FOYpl'Y, 2019. — 80 c.
2. ®dusznyeckKue METOJbI UCCIIEIOBAHUSA: METOIbl MATHUTHOIO PE30HAHCA,
MaccC-CIEKTPOMETPHUH, 30HAOBOM U IEKTPOHHON MUKPOCKOIIHUH: Y4eOHOE mocooue /
B.B. Apnun. — Yenabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. ®wusuyeckue METOMbI UCCIICOBAHUS, UCTIOIB3YIONINE DIICKTpOMar-
HUTHOE M3IyueHue: yueoHoe nmocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.
2. ®usuyecKue METObl UCCASAOBAHUS: METObI MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HA0BON U AIIEKTPOHHON MUKPOCKOIHUH: Y4eOHOE rTocooue /
B.B. Apnun. — Yensbunck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduyeckoe onucanme
JTUTEPaTyPhI AIIEKTPOHHOMN
dbopme
Baiitynesuu E.A., babkuna O.B., CBetuunsiii B.A.
DJIEKTPOHHO- TepMuyeckuil aHaIu3 OpraHU4eCKUX MOJIMMEPHBIX
1 JlononuuTenbHas |0uOIUOTEYHAS MaTepuasioB U KOMIIO3UTOB. YueOHoe nocobdue. — ToMck:
nureparypa crucrema HanmonaneHb1i ncciienoBaTenbCkuii TOMCKui
n3naresbceTBa JIaHb [rocygapcTBeHHbIN yHUBEpcUTeT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DJIEKTPOHHO- .
PacTpoBast 21eKTpOHHAsI MUKPOCKOIIHS JJIsl HAHOTEXHOJIOTHIA.
JlonmomHUTEeIbHAS [OMOIMOTEYHAS "
2 TeDATVDA cHcTeMa Metonb!l u npumeHerne. — M.: M3narenbctBo "Jlaboparopus
patyp sHaHuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3gareanscTsa Jlanp
baspuip, O. K. Beenenue B kypc «®usznueckue MEeTo/ bl
DIEKTPOHHO- ]
OCHOBHAs e vccieIoBaHus B XuMumy» : yueoHoe nocodue / O. K. ba3piib.
3 — 2-e u3g. — Tomck : TT'Y, 2016. — 132 ¢. — TexkcerT :
UTEpaTypa cucreMa . .
3narensersa Jlans DIIEKTPOHHBIN // JIaHb : 3IEeKTPOHHO-OMOIHNOTEYHAs CUCTEMA.
https://e.lanbook.com/book/91951
JIykos, B. B. ®u3nueckue METOIbI UCCIAEAOBAHUS B XUMUH :
DJIEKTPOHHO-
OCHOBHAS T yaeOHoe nocobue / B. B. Jlykos, 1. H. llep6akoB. — PocToB-
4 Ha-Jlony : O®Y, 2016. — 216 c. — ISBN 978-5-9275-2023-7.
nuTeparypa cucTemMa i . .
snarensersa Jlams | TexcT : anmeKkTpoHHbIH // JIaHb : 31EKTPOHHO-OMOINOTEUHAS
cuctema. https://e.lanbook.com/book/114513

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

Her

[lepeueHp HCTONB3yEMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHbI

OcHoOBHOE 060py,Z[OBaHI/Ie, CTCHbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHUKA,

Bun 3anaruit al;-; [peyCTaHOBIEHHOE IIPOTPaMMHOE 00€CTIEUEHHE, UCIIOIb3YEMOE AJIsl PA3IMUHBIX
BUJIOB 3aHATHH
Jlexunn ?10217) Jlocka, Mmapkepsl
TpakTuyccKue 1. Komruieke ckanupyrome anekrponHoit mukpockonuu Jeol JISM-7001F, EDS
03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHA U . N
PO— (1) |IIpocBeunBaromMii AIEKTPOHHBII MVKPOCKOII BEICOKOIO Pa3peIlICHHs Jeol JEM-
2100. 3. ludpakromerp peHTreHoBckuii nopomkosslid Rigaku Ultima IV.
1. Onpenenutens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropbl
TpakTudeckue pa3Mmepa yacTHil B cycrnen3un (komiiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[ 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTaBE CHHXPOHHOTO TePMUHECKOTO
N— (1) [anammuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBaApyIoIbHOIO Macc-

cnekrpomeTpa QMS 403C «Aéolos». 4. CHHXpPOHHBIM TEPMHUYECKHIA aHATH3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
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Jlocka, Mmapkepbl




