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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

[Tnanupyemblie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OIT BO (xomneTeHImn) oOyuenus no aucuurinae (3YHer)
OIIK-2 Bnanenuem 0a30BBIMH 3HAHUSIMU 3Harh: 0a30BbIC 3HAHUS (HyHIAMEHTATBHBIX

(byHIaMeHTaIBHBIX pa3ienoB GU3NKHA, XUMUH U [pa31eoB GU3NKHA, XUMHUH U OUOJIOTHH

Ouomnoruu B 006beMe, HEOOXONMMOM JUIsl OCBOCHUS [VMeTh: NPHMEHATh 6a30Bble 3HAHHS

q)H3I/IquKI/IX, XUMHUYCCKUX U 6I/IOJ_IOFI/ILICCKI/IX OCHOB @yHﬂaMeHTaHBHBIX pasnenos @HSHKH, XUMUH U
B DKOJIOT'MH U IIPUPOAOIIOIB30BaHHA, METOAAMU OHOJIOTUH

XUMHUYCCKOT0 aHaJin3a, 3HaHUAMH O COBPEMCHHBIX

AUHAMMYCCKUX NPONECCax B MPUPOAC 1 BriageTs: MeTomaMu oTOOpa U aHaIHM3a
TexHochepe, 0 cocTosiHuu reochep 3emiy, reOJOTUYECKUX W OMOJIOTHYECKUX TIPO0, a TaKKE
SKOJIOTUH ¥ 3BOJIOLIUN OHOC(HEPEI, IOOANBHBIX  |HaBbIKAMH HICHTH(GUKALHN U OTHCAHUS

9KOJIOTHYCCKUX HpO6HeMaX, METOAaMHU 0T6opa U |OHOJOTHYECKOTO pagH006p33H;{’ €ro OIIEHKHU
aHAJIN3a Ie0JIOrNYECKUX U OMOJIOrHYECKAX Hp06, a COBPEMEHHBIMU METOAAMU KOJIMYECTBCHHON

TaKKe HaBBIKAMU MACHTU(UKALA 1 ONUCAHUS  |06paboTKi HHOPMALIAH
OHMOJIOTHUECKOTO pa3HOO0pa3usi, €r0 OIIEHKU




COBPEMEHHBIMU METOJIaMH KOJTMUECTBEHHOMN
00paboTKu HHpOpMaLH

OIIK-1 BnagenneM 0a30BBIMHU 3HAHUSAME B 00JIaCTH
(hyHIaMEHTaTBHBIX Pa3/AeIOB MAaTEMAaTHKH B
00beMe, HEOOXOIMMOM IS BIIAJAEHUS
MaTeMaTHYECKUM aIliapaToM SKOJIOTHUYECKUX HayK,
00paboTKy MHpOPMAIINH U aHATH3a TAHHBIX TI0
9KOJIOTHH M MPUPOOTIOIH30BAHUIO

3HATh. OCHOBHBIC MAaTEMATUYCCKHUE 3aKOHEI.

'YMETh: BBIYUCIISTE A0JI1, NPOUCHTHI,
TPUTOHOMETpHUUECKHE (DYHKIIUU, JTOTapUPMBI.

BJIa,[[eTBI HaBbIKaMH pacqéTa C UCITIOJIBb30BAHUEM
OCHOBHBIX MaT€MaTHYCCKHUX 3aKOHOB.

3. MecTto aucuumiindbl B cTtpykrype Ol BO

[lepedens mpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB paboT yueOHOro IjiaHa

[TepeueHb MOCISTYIONINX AUCITATLINH,
BUJIOB paboT

b.1.09 Obm1ast 1 HeOpraHuYecKasi XuMus,
b.1.08 ®usuka,

b.1.11 Koanougnas xumus,

b.1.22 IlpuknagHast MeTposorus,

b.1.10 Aranutudeckast XuMus U GU3UKO-
XMMHUYECKHE METO/Ibl aHaJIn3a

J1B.1.05.02 YnpaBneHue kauecTBOM OKpYXKarollen
Cpenpl,
/1B.1.05.01 Dxonornyeckuii MEHEIKMEHT U ayIUT

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HCO6XO,Z[I/IMI)IM
IIpu OCBOCHHUHU I[aHHOﬁ JAUCHUITIINHBI 1 HpHOGpCTeHHI)IM B PC3YJIbTATC OCBOCHUA

MpCAMCCTBYIOINX AUCIUIIIINH

JlucuuIimHa

TpeboBanus

b.1.22 IIpuknaaHas METPOJIOTUS

3HATh OCHOBHBIC TCOPHH CTATHCTHYCCKOM
00pabOTKHU TaHHBIX; 3HATH (PU3UUECKUN CMBICI U
oIpeiesICHUs] YyBCTBUTEIIBHOCTH METOJIOB,
MOPOTOBBIX 3HAYCHUM, TIPEJICIIOB Pa3peIIeHUs,
MOTPEIIHOCTH U BOCITPOU3BOJAUMOCTH. YMETh
[10JIb30BaThCSl METOAaMU CTATUCTUYECKOM
00pabOTKH pe3yJIbTaToB UcClieA0BaHus. IMeTh
HABBIKU 00Pa0OTKH IKCIIEPUMEHTANILHBIX JAHHBIX,
MOTYUHSIOIINXCS PA3HBIM 3aBUCUMOCTSIM,
BBIUMCIICHHSI IOBEPUTEITHHOTO HHTEPBAIA U
MOTPEIITHOCTH.

b.1.08 ®usnka

3HATh TEOPHUIO CTPOCHUS AaTOMOB M MOJIEKYJI. YMETh
OTpeAesATh KOH(DUTYPAIUIO AIEKTPOHHBIX
0001049eK aToMOB. IMeTh HaBBIKH pabOTHI Ha
du3nueckux npudopax.

b.1.11 Komutonguag xuMust

3HATh CTPOEHUE KOJUIOMIHBIX YaCTUL, MULIEILI.
YMeTh OIpenensaTh pa3Mephl KOJUIOUAHBIX YACTHII.
VIMeTh HaBBIKM pabOThl HA 00OPYIOBAHUY JIS
aHaJIN3a KOJUIOUHBIX CUCTEM.

b.1.09 O6mmas 1 HeOpraHUYecKass XUuMHUs

3HaTh OCHOBHBIE KJIACCHI HEOPTaHMYECKUX
COCAMHEHMI. YMETh MOJIL30BaThCsI OCHOBHBIMH
3aKOHAMH HEOPTraHU4YECKON XUMUU. IMETh HaBBIKU
PabOThl B XUMHYECKOU JJa00paTopuu.

b.1.10 Ananutudeckast XuMus U GU3HUKO-
XUMUYECKHE METOBI aHATTN3a

3HaTh OCHOBHBIE METO/IbI (PU3UKO-XMMUYECKOTO
aHaJIM3a. YMETh [O0JIb30BaThCs MpUOOpamMu A
(U3UKO-XUMHUUECKOTO aHainu3a. FIMeTh HaBbIKU
OTIpeJIeIIEHUs] OCHOBBIHX (PU3NKO-XUMHUYECKHX

XAPAKTCPHUCTUK BCUICCTB.




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBisieT 4 3.¢., 144 u.

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yueOuoi padoret 4acoB Homep cemectpa
7
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumophvie 3aHAMUA: 64 64
Jlexumu (JI) 48 48
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 16 16
aymuTopHbIX 3aHsaTHi (I13)
Jlabopatopubie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 80 80
MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 30 30
MOATOTOBKA K TU(depeHITMPOBAHHOMY 3a4ETy 20 20
MIOJrOTOBKA K KOHTPOJIbHBIM paboTam 30 30
But uToroBoro KOHTpOIIs (3aueT, aud.3a4deT, SK3aMeH) - nud.3ager

5. Conep:kaHue QM CUUNIMHBI

N O0beM ayTUTOPHBIX 3aHATHIA 10 BUIaM B
o
a3z[_ena HaunmenoBanue pas3nenoB AUCIUIUIMHBI dacax
P Beero a1 ] m3 [ Jp
1 |[MeTozpl, UCIIOJIB3YIOLINE PEHTIEHOBCKOE U3TyUEHUE 12 8 4 0
2 |YO, Buanmas u kojebaTebHast CIIEKTPOCKOIHUS 18 12 6 0
3 Metonsl POC u XAFS, SIMP u OIIP 20 16 4 0
MeToabl PIEKTPOHHON MUKPOCKOIIMH U MaccC-
4 A p p 14 12 2 0
CIICKTPOMETPHH
5.1. Jleknuu
Ne Ne Kou-
HanmeHoBaHMe WM KPAaTKOE COJCPIKAHUE JICKIIMOHHOTO 3aHATHS BO
JICKITUH[pa3aena 4ACOB

PeHTreHoBCKOE M3IIyUeHHE: AUana3oH, cBoicTBa. [lonydyeHne peHTreHOBCKOTro
M3Ty4eHUs! B PEHTI€HOBCKOU TpyOKe U B CUHXpOTpoHE. TopMo3HOE U
XapakTepucTuieckoe usnyuyenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
1 1 |nmana3oHsbl )KECTKOrO U MATKOTO Y@, cBolicTBa. TBEPIOTEIBHBIE U Ta30pa3psIAHbIE | 2
ucTOYHUKYU Y. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3IydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HETOCTATKH IOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHUHU C JPYTMMU BUJAMU.

Onrtuueckuit auanazon: YO, suaumsiid, UK. McTouHuky BUIUMOrO U3ITy4eHHUs.
JlromunecieHus, a3epHbie ucTOUHUKU. MK-muanazon: OnvKHUN, CpeHUN,

2 1 nanpHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBoIHOBOE U3TyUYEHHUE: 2
Mana3oHbl, ICTOYHUKH, TPUMEHEHUE. McciienoBaHle CTPYKTYPhI BEIIECTBA.
[Ipsimast u oOpaTHas CTPYKTypHas 3aaya.

3 1 CrpykTypa, OIM>KHUM U 1adbHUN TOPSIKU, KPUCTAIIIMYHOCTD, MOHO-
[TOJINKPUCTAILI, aHU30TPOIIHsI CBOUCTB. PEHTT€HOCTPYKTYpHBIN aHAJINS.




O6pa3zoBanue MuppaKIMOHHBIX MakcUMyMOB. Metoznsl Jlays u Bynega-bparra.
PCA npu momoIi MOHOKpHUCTaIbHOTO nudpakromeTrpa. M3ydyaembie 00beKTHI, R-
dakrop. PacimdpoBka cTpyKTypsI 110 JaHHBIM MOHOKpHUCTanbHOTO PCA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCcTUKH JTUPPAKIUOHHBIX MAKCUMYMOB, MoTy4aemasi uHpopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacinudpoBka ganHbIXx MYPP. Huzko- u
BBICOKOTEMIIEPATYPHbIE MPUCTABKH: HEOOXOIMMOCTD UCIIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIIEIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue cnekTpomMeTpsl. lucneprupoBanue cBera Ha
npusMe, TMGPaKIMOHHOM peméTke, CBETOQMIBTPax, IPUMEHEHUE CBETOIUOI0B.
Henucneprupyronuili CHEKTpOMETP: MPUHIUI, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, omkHsas UK ciekrpockonus. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBHT, TUIIO- U TUIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIOTHOCTb, UANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30861 OnpeneneHue, MpakTHIecKoe
3HaueHue. Typounumerpus, Hepenomerpus. CylHOCTb METOJIOB U IPUMEHEHHUE.
JlnHamuueckoe ceeropaccesHue. CylHOCTb METO/Ia U IPUMEHEHHUE.

BO3HUKHOBEHME U BUJIbI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAs CTIEKTPOCKOMUSI.
CymHocth MeTonia u npumeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHHE U BUIBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.
3amuch CIEKTPOB C TBEPBIX BEIIECTB (TaOJETKH, CyCTIEH3UH, TIIEHKH). MeTOo b
orpaxenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTel U razoB. MK cnekTpockonus uciycKaHusl.
Cnexrpockonus KP. BosuuknoBenue konedanuii. Csszb ¢ UK crekrpockonueit.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

Metoasl ®IC, KMHETHUECKask SHEPTUs HIEKTPOoHA. MICTOUHNKY H3TyUyeHMs,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6paszoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U puMeHeHue Oxe-creKkTpockonuu. BosHuKHOBEHNE
PEHTTEHOBCKOH (pIIyopecIeHIIMH, CyITHOCTh U ipuMeHeHue POC.

10

YerpoiictBo npubopoB @IC, cXOACTBO U pa3aIndusl JUIsl KaKI0T0 METOoa.
Bo3HnukHoBeHME crieKTpoB XAFS, xuMuueckuil cABUT. YCIIOBHS 3alMCH CIIEKTPOB
XAFS, 3amuch criekTpoB JUTsl pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyuaemas napopmanusi. BosunkHoBeHne
MarHUTHOTO pe30HaHCa, YCIOBHS BOZHUKHOBeHUA AMP, xapakrepucTrku nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

12

3anuce cnexktpoB AMP, @ypee-criekrpomerpsl, A1ByMepHbI AMP. CriekTpockonus
OI1P, ciuHOBBIE BeliecTBa, g-pakTop, XUMUUeckHii caBur. HanpaBnenus
npuMeHeHus JIIP, cniHOBbIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLIUIIBI ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHuid,
00pa3yIoMXcs Py B3aUMOACHCTBUH JIEKTPOHHOTO JIyya ¢ 00pa3iom.
CkaHupyolas 1 IpoCBEYHBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMast MHpopmarus. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpockonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.

14

OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskxnMbl paboThl Macc-
cnekrpoMmerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJINU macc-
crekrpoMeTpusi. OcOOEHHOCTH U MIPUHIIUIIBI peaTn3alii aTOMHO-CHUJIOBOH,
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas
CKaHMpYIOLas KalopuMeTpus. TepmorpaBumMeTrpudeckuii ananus. [puHummnst

paboThI ¥ ToTy4aeMasi HH)OpMaIHs.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koa-
HaunmenoBanue uin KpaTkoe coAep:KaHue MPaKTUYECKOTro 3aHsITHs, CEMUHApa BO
3aHATUA[pa3IeNa]
4acoB
YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAJIU3aTopa, OCHAILIEHHOTO
1 1  |mpuctaBkamu s Macc-criekTpoMerpun u MK-criekrpockonuu razo00pa3Hbix 2
[IPOAYKTOB TEPMOJIU3a
) 1 [Ipo6onoaroroBka ams repmudeckoro ananusa (TA), o6paboTka nanubix TA, )
nHTeprpeTanys TA KpUBbBIX, TOTydaeMble apamMeTphl
3 2 (lIpo6omoaroroBka must COM. Heopranuveckue u opraHnuecKue 0ObEKTHI. 2
4 5 [IpoGomnonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pas3ioB meronamu EDS, )
WDS, EBSD, XRF
5 2 [[IpoGonoaroroska it [I9M BbICOKOTO pa3perieHus 2
6 3 [IpoGomnonrororka st Mmacc-ciekrpomerpuu, K, KP, YO-puaumoii 4
CHEKTPOCKOTTHHI
7 4  [[Ipo6Gomoaroroska amnst metonoB PCTA, POA, SIMP, DITP. 2

5.3. JlabopaTropHbie padoThI

He npenycmorpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Bux paboth! 1 copeprkaHue 3a1aHus

Crincok nureparypsl (¢ yKkazaHUEM
paszienos, 1iiaB, CTPAHUII)

Koin-Bo yacos

IIOArOTOBKA K MPAKTUYCCKUM 3aHATHAM MCTOAUYCCKAA JOKYMCHTANVsA, OCHOBHAaA

1. Baiitynesuu E.A., babkuna O.B.,
Cernunslii B.A. Tepmuueckuii ananus
OpraHUYeCKHUX MOJIMMEPHBIX MATEPUATIOB U
KOMITO3UTOB. Y4eOHoe nocodue. — ToMmck:
HanmonaneHbIM Mcceq0BaTENbCKUI
Tomcknii rOCy1TapCTBEHHBIN YHUBEPCHUTET,
2011. — 56c. [DnexTpoHHas yueOHO-
MeTOoANYEecKasi TOKyMEHTalUsl, OCHOBHAs
nuteparypal. 2. PactpoBast aneKkTpoHHast
MUKPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeTonb! 1 npuMeHeHne. — M.:
W3narenscTBo "JlabopaTopus 3HaHMit",
2014. — 600 c. [DnexTpoHHast yueOHO-

nmuteparypa] 3. ['onosun, FO.1. Beenenue B
HAaHOTEXHUKY. YueOHoe nmocobue. — M. :
MammHocTtpoenue, 2007. — 496 c.
[DnexkTpoHHas yaeOHO-METOIuIeCKast
NOKYMEHTAIs1, OCHOBHAs JIuTeparypal 4.
Boxmunanes, K.B. cciegoBadie MeTomoM
[OM JUHAMUKN (POPMHUPOBAHUS YACTHUIL
HaHOCTPYKTypupoBaHoro ZnO B xoze
npokanuBanus / K.B. Boxmunues, E.A.
Tpycona, C.A. [Tucapes, E.B. FOptos. //
Ycnexyu B XUMHH U XUMUYECKON
texHosorun, 2009. — Ne 9(102). — T. 23. — C.
59—64. [ nexTpoHHas y4eOHO-
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MeTO/InYecKasi JOKYMEHTaIIHs,
JIOTIOJIHUTENbHAS JIUTEepaTypa]

MOJITOTOBKA K JU(PepeHIInPOBaHHOMY
3a4€Ty

1. Baiitynesuu E.A., babkuna O.B.,
Ceernnunblii B.A. Tepmuueckuil ananus
OpPraHMYECKHUX MOJMMEPHBIX MaTepUaioB U
KOMIO3UTOB. YueOHoe nocobue. — Tomck:
HarmonanbHbBIH HCCIIEI0BATEILCKUN
ToMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. [DnekTpoHHas y4eOHO-
METOANYECKAs TOKYMEHTalUs, OCHOBHAs
nmuTeparypal. 2. PactpoBast anekTpoHHas
MUKPOCKOIHUSA JIJIs1 HAHOTEXHOJIOTUM.
MeToapl 1 puMeHeHne. — M.
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. [DnexkTpoHHas y4eOHO-
METOANYECKasl TOKyMEHTalUs, OCHOBHAs
nuteparypa] 3. Tonosun, FO.11. Beenenue B
HaHOTEXHHKY. Y4yeOHoe mocodue. — M. :
Mamunoctpoenue, 2007. — 496 c.
[OnexTpoHHas yueOHO-MeToquuecKast
NOKYMEHTAIMsI, OCHOBHAs IuTeparypa] 4.
Boxmunies, K.B. UccaengoBanue MmeTomoM
MOM JUHAMUKH (OPMUPOBAHUS YACTHI]
HaHOCTPYKTypHupoBaHoro ZnO B xofe
npokanuBanusi / K.B. Boxmunies, E.A.
Tpycosa, C.A. Iucapes, E.B. IOpTtoB. //
Ycrexu B XUMHUM M XUMUYECKOU
TexHoioruu, 2009. — Ne 9(102). — T. 23. — C.
59—64. [DnexTpoHHas yueOHO-
MeTo/InYecKasi JOKYMEHTalIUs,
TTOTIOTHUTENIbHAS JINTEpaTypa|
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IIOATrOTOBKAa K KOHTPOJIBHBIM pa60TaM

1. Baiitynesuu E.A., babkuna O.B.,
Ceernnunslii B.A. Tepmuueckuil ananus
OpPraHUYECKHUX MOJIMMEPHBIX MaTepuaioB U
KOMIIO3UTOB. YueOHoe nocodue. — Tomck:
HarnmonanbHbBIN HCCIIEN0OBAaTEILCKUN
ToMCKHUI TOCYIapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. [DnexkTpoHHas y4eOHO-
METOANYECKAsl JOKyMEHTalUs, OCHOBHAs
nmuteparypal. 2. PactpoBast anekTpoHHas
MUKPOCKOIHUS AJI1 HAHOTEXHOJIOTHH.
Mertonbl U npuMeHeHne. — M.:
M3narensctBo "JlabopaTopus 3HaHuMit",
2014. — 600 c. [DnexkTpoHHas y4eOHO-
METOANYECKAsl JOKyMEHTalUs, OCHOBHAs
nuteparypa] 3. Tonosun, FO.11. Beenenue B
HaHOTEXHHKY. Y4yeOHoe mocodue. — M. :
MarmmHocTtpoenue, 2007. — 496 c.
[OnexkTpoHHas yueOHO-MeToquuecKas
TTOKyMEHTAIUsl, OCHOBHAs JIUTepatypa] 4.
Boxmunies, K.B. UcciaengoBanue MmeTomoM
[19M IMHAMUKH (DOPMUPOBAHUS YaCTHIL
HAaHOCTPYKTypHpoBaHoro ZnO B xone
npokanuBanus / K.B. Boxmunnes, E.A.
Tpycosa, C.A. Ilucapes, E.B. IOpTtoB. //
Ycrexu B XUMHHM M XUMUYECKOU
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texHonoruu, 2009. — Ne 9(102). — T. 23. — C.
59—64. [DnexTpoHHAs yueOHO-
METOMYECKas TOKyMEHTAIus,
TOTIOJTHUTEBHAS JINTEpaTypa|

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce
Kox-
VHHOBanOHHBIE (POPMBI Bun pabotsl KpaTkoe omiCaHie BO 2y
y4eOHBIX 3aHATHIA (JI, I13, JIP) p Y.
4acoB
CryneHTsl pa30uBalOTCs Ha MOATPYIIIBI U
HaOTIONAIOT 32 UCCIIEeI0BaHUEM 00pa3lioB Ha
000pyIOBaHUU: CKAHUPYIOLIUH 3IEKTPOHHBIN
MUKpockon ¢ Mukpoanaiuzom (EDS, WDS),
[IPOCBEYMBAIOIIMI NIEKTPOHHBIN MUKPOCKOI
Habnronenue 3a P o P P
BBICOKOTO pa3pellieHUs, TEPMUYECKUI aHAJIN3aTOp
VICCIIEIOBAHUEM PEaJIbHBIX . .
[IpakTnueckue |c Macc-criekrpomerpueit u MK-criekrpockonuen
00pa31oB HAHOMAaTEePHAIIOB
3aHATHS U ra3000pa3HbIX MPOILYKTOB TEPAMOIIN3a, 8
Ha COBPEMEHHOM . o
CEMUHapbI [PEHTTCHOBCKHI MMOPOIITKOBBIA JHPPAKTOMETP,

000pyIOBaHUU U aHATTU3
[OJTyYCHHBIX PE3yJIbTaTOB

JCJ1aCTCA 3aKITIOYCHUEC O

00CYXJICHUEM.

[PEHTTEHOBCKUI MOHOKPHUCTAJIIIbHBIN
midpakromerp, MK-cniekrpomerp). Ilonyduennsie
JTaHHBIC AaHAIM3UPYIOTCS KaXKI0M MOArPYyNIIOH,

CBOMCTBax

HAHOMATCPHUAJIOB, BBIIIOJIHACTCA OOKJIAA C

CoOcTBEHHDBIE HHHOBAaIlMOHHBIC CIocooObI 1 ME€TOAbI, UCITOJIB3YEMbBIC B
06p33OBaTeHLHOM nmpomecce

He npenycmoTpenbt

Hcnonb3oBaHue pe3yapTaTOB HAYYHBIX HCCIEA0BAHUM, TPOBOJINMBIX YHUBEPCUTETOM, B
paMKax JaHHOW AUCUUIUIMHEL 1. [lonydeHue u nccinenoBaHne CBOMCTB METAIOKCUTHBIX
byHKIMOHAIBHBIX MaTepuaioB. 2. [lonydyeHue u ucciaeaoBaHue CBOMCTB OPraHUUYECKUX
dboTtocencubunuzaropoB. 3. [lonyueHue u uccie10BaHUE CBONUCTB AJIEMEHTOOPTaHUYECKUX
(GYHKIIMOHAIBHBIX COSTUHEHUM.

7. ®onn oueHouHbIX cpencTs (POC) st npoBeAeHNs TEKYHIEro KOHTPOJIS
yCIeBaeMOCTH, MIPOMEKYTOYHOM ATTECTAMH 10 UTOraM OCBOCHUS TMCUHUILIMHBI

7.1. IlacopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue
Bun xouTpons (Bkmrouasii NelNe
pazzieon KonTtponupyemast komnetenuus 3Y Hol N N
TEKYIIUN) 3aJJaHUN
JIACIUTITUHBI
OIIK-1 BnagenuneM 0a30BBIMU 3HAHUSMHU B 001aCTH
(dbyHIaMEeHTaIBHBIX Pa3AeiIOB MaTEMAaTHKH B 00ObEeMeE,
HEOOXOAMMOM JIJIsl BIIaJICHUSI MATEMaTHIeCKUM
Bce pasnensl KOHTpOJIbHAs paboTa 1-57
anmapaTroM SKOJIOTHYECKHX HayK, 00paOOTKH
WHGOPMAIUH U aHAJTH3a TaHHBIX TI0 YKOJIOTHUH U
MIPUPOIOTIONIH30BAHUIO
Bce pasnesnsl OI1K-2 BnageHnemM 6a30BBIMHU 3HAHUSIMH KonTponpHas pabota 1-57




(byHIaMEHTAIBHBIX pa3fenoB GU3NKU, XUMUH U
ouonoruu B o0beMe, He0OXOAUMOM JJISI OCBOEHHUS
bU3NYECKUX, XUMUIECKUX U OMOJIOTHYECKUX OCHOB
B DKOJIOTUH M IPUPOJIOTIONE30BAHHMST, METOIaMHU
XUMHYECKOTO aHaN3a, 3HAHUSIMHU O COBPEMEHHBIX
JTMHAMUYECKHUX TIpoIleccax B MIPUPOIE U
TexHocdepe, 0 cocTosHIH reochep 3emiy,
SKOJIOTHH M BOJTFOIIUN OMOChepsl, TT100aTbHbIX
HKOJIOTHYECKUX MpodiieMax, MeToJaMH 0Toopa 1
aHaJIM3a reoJOrMu4ecKuX U OMOIOrHYeCcKHUX Mpoo, a
TaK)ke HaBBIKAMH UJICHTU(PUKAIIUN U OTICAHHSI
OMOJIOTUYECKOTO Pa3HOOOpa3usi, €ro OICHKH
COBPEMEHHBIMHU METOJAMH KOJIMYECTBEHHOU
00paboTku nHGOPMAITUH

Bce paznenbl

OIIK-1 Bnagenuem 0a30BLIMH 3HAHUSIMH B 00JIaCTH
(byHIaMEHTaNbHBIX Pa3elioB MaTEMaTHKU B 00beMe,

armaparoM SKOJIOTHYCCKUX HAYyK, O6pa6OTKI/I
I/IH(ZbOpMaI_II/II/I M aHaJIn3a JaHHBIX IO O9KOJOT'MHU 1
MMpUpoOaAOIIOJIb30BAHNUIO

He0o0X0TMMOM /IS BIaJIeHUsl MaTeMaTHieckuM | tuddepeHmpoBaHHbIN 1-57

3a4ET

Bce pasnenst

OIIK-2 BnagenueM 0a30BBIMU 3HAHUSIMH
(dyHIaMEHTAIBHBIX Pa3iesioB PU3NKH, XUMHH U
OnoJIOruu B 00beMe, HEOOXOUMOM JIJIs1 OCBOCHHS
(GU3HYECKUX, XUMHUECKUX U OMOJIOTHYECKUX OCHOB
B DKOJIOTHH U MIPUPOIOTIONH30BAHUS;, METOJAMU
XUMHUYECKOTO aHAJIN3a, 3HAHUSAMH O COBPEMEHHBIX
JUHAMHYECKUX Mpolleccax B MPUPOAE U
TexHocdepe, 0 cocTostHUM reocdep 3emiy,
9KOJIOTUH U IBOIOLINU OHOoCc]epsl, II100anbHBIX
IKOJIOTMYECKUX MPoOIIeMax, METoAaMu 0TOopa 1
aHaJIM3a reoJOrMYeCcKuX U OMOIOTHYECKHX Mpoo, a
TaK)ke HaBBIKAMH HJICHTU(PUKAIIUN U OTIHCAHHSI
OHMOJIOTHUECKOTO Pa3HOO0pa3usi, €T0 OIIEHKU
COBPEMEHHBIMH METOJAMH KOJIMICCTBEHHOU

00paboTku MHPOpPMAIIH

nuddepeHIpoBaHHbII 1-57

3a4ET

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI NPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bua xonTpons [Tponiemypsl MpOBENCHHSI M OIICHUBAHHMS

Kputepuu onenuBanus

Bcero B TeueHne cemecTpa IIIaHUPYeTCs

npoBesieHre 6 KOHTPOJIbHBIX paboT. KoHTponbHas
paboTa NpOBOAUTCS HA MPAKTUUECKOM 3aHSITHH B

KOHTpOJIbHAs paboTa

TedeHue 45 MUHYT NUCbMEHHO. MakcuMalbHO — 5
6amnoB. Becooit koaddunment meponpusatus — 1.
5 6anI0B — KX Ibli BOIIPOC PACKPBHIT MOJHOCTHIO,
CTYACHT MOKa3aJ OTIMYHBIE 3HAHMUS, TaH
[IPaBUJILHBIN OTBET HA KaXKIbIH 3aJaHHBINA BOIIPOC,
4 Oata — KaKJIplid BOIPOC PACKPBIT XOPOLIO, C
JIOCTATOYHOM CTETEeHbIO MOIHOTHI, 3 Oana —
KaK/IbIil BOIIPOC PACKPBIT YAOBIETBOPUTEIBHO,
HUMEIOTCS OIIPECIICHHBIE HEJOCTATKHU 110 IOJTHOTE
U COZIepKaHHIO KaXkJI0To OTBeTa, 2 0ajuia — OTBETHI
HE SBIIIOTCS JIOTUYECKU 3aKOHYEHHBIMU U
000CHOBAHHBIMH, Ka)K/IbIii TOCTABJIEHHBIN BOIIPOC

3auTeHo: PedTuHT
oOyuarorierocs 3a
MEPOTIPHUSIITHE OOJIBIIIE WITH
paseH 60 %.

He 3auteno: Peitunr
oOyuarorierocs 3a
Mmeponpusitue Mexee 60 %.

PACKPBIT HEYAOBJICTBOPUTCIILHO C TOUYKHU 3PCHUS




MOJTHOTHI ¥ TTyOMHBI U3JIOKECHHS MaTepuana, B
OTBETax MPUBOJATCS OECCUCTEMHBIE CBEICHUS,
OTHOCSIIIIMECS K MOCTABIEHHOMY BOIIPOCY, HO HE
JIaloIINe OTBETa Ha HEro; OTCYTCTBYIOT OTBETHI Ha
BCE€ BOIPOCHI WJIM COJIEP>KaHUE OTBETOB HE
COBMAJIaeT C MOCTaBJICHHBIM BompocoM, O 6asioB
— HET OTBETOB Ha BOIPOCHI.

¢ depeHIIMPOBaHHbBIN
3a4€T

W TOroBslit peiTUHT 00yYaroImerocsi MOxeT
(dbopMupOBaTHCS HA OCHOBAHUU TOJIBKO TEKYILIETO
KOHTPOJIS, IIyTEM CIIOKEHUS pEHTHHTa 32
[OJTy4YE€HHBIE OIIEHKHU 332 KOHTPOJIbHO-PEUTHHTOBbIE
MEPOIPUATHSI TEKYIIEr0 KOHTposs. CTyeHT
BIIpaBe NPUNTH HA UG depeHIIMPOBAHHBIN 3aUET
JUIS yIy4IIEHHUs CBOETO PEUTHHTA.
[TpomexxyTouHast aTTecTanus
(muddepeHpoBaHHBIN 3aU€T) MPOBOAUTCS B
ycTHOH opme. B dunere nBa Bonpoca. [{is
MOJATOTOBKH IIPEIaratoTcsi BOIPOCH K
nuddepeHnrpoBaHHOMY 3a4€Ty. 3a OTBET Ha
KaX/IbIil BOIIPOC CTYACHT MOYKET MOITYYHUTh
MaKCUMAaJIbHO 5 0aJIJIOB, KaXKIbli BOIPOC UMEET
Bec — 1, Bcero 3a OmiieT — MakcuManbHo 10
6amnoB. Kputepun olieHnBaHus 0OTBETA Ha BOIIPOC
B Ousiere: 5 6ayIOB — CTYJCHT AEMOHCTPHUPYET:
IyOOKHe HcUepIbIBatoIIie 3HaHNS B TOHUMaHUH,
M3JI0KEHUH OTBETA HAa BOIPOC, OTBET JIOTUYECKH
MOCJIETIOBATENbHBIN, COAECP/KATEIIbHBIN, MTOJTHBIH,
NPaBUJIbHBIN U KOHKPETHBIN; 4 Oasia — TBep/ble
3HAaHUA MaTepuaa, MpaBUIbHOE TOHUMaHHUE
CYLIHOCTH U B3aUMOCBS3H pacCMaTpUBaEMBbIX
MIPOLIECCOB U SIBICHUHN, OHAKO, OTBET
HEIOCTATOYHO IIOJHBIN, UMEIOTCS 1-2
HE3HAYUTEJIbHBIX 3aMeUaHus IperoiaBaTeis,
IIOCJIEJOBATENBHBIN U KOHKPETHBII OTBET, CTYACHT
cBOOOJIHO YCTpaHSET 3aMeUaHUsl IPEeroAaBaTest
0 OTAETBHBIM YacTAM U IyHKTaM OTBeTa; 3 Oasuia
- TBEp/bIE 3HAHUS U IOHUMaHKE OCHOBHOIO; OTBET
HE COIEPKUT IrpyObIX OMHUOOK, HO €CTh Oonee 2-X
HETOYHOCTEH U 3aMEYaHNi, IPU YCTPAHEHUHN
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIIIEHNUHU OTIEJIbHBIX MOJIOXKEHUH TpeOyroTCs
HaBOJSIIME BOIPOCH MperoaBaTens; 2-6amia —
rpyOble omMOKH ITPHU OTBETE Ha BOMPOC, HO Oolee
50% oTBeTa COCTaBIIAIOT IPAaBUIIbHBIE CBEJICHUS,
CTYZIEHT IEMOHCTPUPYET HEYBEPEHHBIE U
HETOYHBIE OTBETHI HA HABOASIINE BOIPOCHI
npenopaasarens, 1 6amn — rpyobie OuIMOKH B
otBete, MeHee 50% SIBIIAIOTCS HEBEPHBIMU,
CTYIIEHT IEMOHCTPUPYET HETIOHUMAaHKE CYIIHOCTH
u3JaraeMbIX MoJjokeHuit; 0 0anioB - HET OTBETa

OTIMYHO: PEUTUHT
00yJaromierocs mo
nucrmmuinae oonee 85 %
XOopo110: pEUTUHT
00ydaromierocs mo
UCHUIUIMHE OoJiee UK
paBeH 75 u meHee 85 %
'YIIOBIETBOPUTENBHO:
[pEUTHHT 00yYaroIerocs 1no
UCIUIUIMHE OoJiee UK
paBen 60 1 menee 75 %
HeynoBneTBOpUTENIBHO:
[pEUTHHT 00yYaroIerocs 1no
nucrumanae Menee 60 %

Ha BOIPOC.

7.3. TunoBble KOHTPOJIbHBIE 321aAHUS

Bun xonTposs

TumoBele KOHTPOJIbHBIC 3aIaHUA




KOHTpOMbHAst padoTa Borpocs! k KoHTposibHBIM pabotam (PMU).docx

muddepeHIpOBaHHBIH 3a4ET

Bonpocs! k auddepennuporannomy 3auéty (PMI).docx

8. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE OOecTiedeHUue TUCIUIIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

6) OononHumMenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
JKypHan HeOpraHu4eCckou XuMHUHU

KypHan opraanyeckor XuMuu

Kypuan ¢puznueckoit Xumun

Heoprannueckue marepuansl

Bectauk "HOYpI'Y". Cepus "Xumus"

SNk W=

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ®usnyeckue METOABI UCCIICIOBAHMS, UCIIOIB3YIOIINE AICKTPOMAr-
HUTHOE H3IyueHue: yueoHoe nmocooue / B.B. Apnun. — YenaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
2.  ®usnueckre METOBI UCCIICOBAHUS: METOBl MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rmocooue /
B.B. Apnun. — Yensounck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. ®usnueckre METObI UCCIEIOBAHNSA, UCTIOIB3YIOIINE IIEKTPOMATr-
HUTHOE U3IyueHue: yueOHoe nocodue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.
2.  ®wusnyeckue METOABI UCCIICIOBAHMUS: METOIbI MATHUTHOTO PE30HAHCa,
Macc-CIeKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKONUHU: Y4eOHOE rocooue /
B.B. ApnuH. — Yensabunck: M3narensckuii nentp HOYpI'Y, 2020. — 96 c.

JJIEKTPOHHAsl Y4eOHO-MeTOANYeCKAs IOKYMEeHTAIl U

HaumenoBanue
Ne Brn peeypeas bubnuorpaduueckoe onucanue
JTUTEPATYPHI AIEKTPOHHOU
bopme
Baiitynesuu E.A., babkuna O.B., CBetuunbiii B.A.
DJIEKTPOHHO- TepMuyeckuil aHaIu3 OpraHU4eCKUX MOJIMMEPHBIX
1 JlononuuTenbHas |0UOIUOTEYHAs MaTepuaioB U KOMIIO3UTOB. YueOHoe nmocobue. — ToMck:
uTeparypa crucrema HanmonaneHb1 ncciienoBaTenbCkuii TOMCKUi
n3naresnbceTBa JIaHb [rocygapcTBeHHBIN yHUBepcuTeT, 2011, — 56¢.
https://e.lanbook.com/book/44967
2 |[lonomHuTenpHast |[IIEKTPOHHO- PacTpoBas 371€KTpOHHAs] MUKPOCKOMHS JJIs HAHOTEXHOJIOTUH.




UTEpATypa oubnuoreyHas Mertons! U npuMenenune. — M.: M3natensctBo "JlaGoparopust
crucreMa 3Hanuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenbeTBa JlaHb
EKTPOHHO- baspuip, O. K. Beenenue B kypc «®Pu3znueckre METObI

OcHOBHAs A vccaea0BaHus B XuMumy : yaeonoe mocoowue / O. K. bazpuib.

3 reparypa cHCTeMa — 2-e m3a. — Tomck : TT'Y, 2016. — 132 ¢. — Texkcr :
snarensera Jlans DIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAS CUCTEMA.
https://e.lanbook.com/book/91951
D eKTpOHHO- JIykxos, B. B. ®usnueckue METOIBI UCCIECAOBAHUS B XUMUH :
OcHOBHAS - yaebHoe nocooue / B. B. Jlykos, 1. H. lllep6akoB. — PocToB-
4 reparypa cHCTeMa Ha-/lony : OOV, 2016. — 216 c. — ISBN 978-5-9275-2023-7.
snarensersa Jans | Texcr : anexkTpoHHbIil // JIaHb : 371€KTpOHHO-OMOIHOTeUHAs
cuctema. https://e.lanbook.com/book/114513

9. UudopManinoHHbIE TEXHOJIOTHH, HCIIOJb3yeMble PHU OCYLIeCTBIEHUN
00pa3oBaTeJIbHOIO MpoLecca

IlepeueHs HCIIONIB3YEMOTO IPOIrPAMMHOIO 00ECIICYEHHUS:

Her

Hepequb HCIIOJIB3YEMbBIX I/IH(bOpMaIII/IOHHBIX CIIpaBOYHBIX CUCTCM:

Her

10. MaTepHaJIbHO-TeXHI/I‘leCKOG o0ecreueHue AUCHUITIJINHBI

Bun 3aparui

No

OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
peyCTaHOBICHHOE IPOTpaMMHOE 00ecTiedeHHe, UCIIOIb3yeMOe ISl PA3IUYHBIX

ayn. BUJIOB 3aHATUI
IIpaxkTuueckue
307
3aHATHS U (1a) Jlocka, Mmapkepsl
CEMUHAPbI
307
Jlexuuun (1a) Jlocka, Mmapkepbl
1. Onpenenurtens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropsl
pa3Mmepa yacTull B cycrnieH3uu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
[IpakTrueckue
ARSI 1 04 |3. Cucrema TepMUYECKOTO aHAJIN3a B COCTABE CHHXPOHHOTO TEPMHUUECKOTO
COMIHADEL (1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymnoasHOTO MaccC-
p cnekrpomerpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMUUYECKHIA aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
MpaKIHaecKe 1. Kommuiekc ckanupyromien snexkrporHoi Mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUA U . N
ceMuHapbI (1) |IIpocBeunBaromMiA IMEKTPOHHBI MUKPOCKOI BBICOKOTO pazpermieHus Jeol JEM-

2100. 3. ludpakromeTp peHTreHoBckuii nopomkossiid Rigaku Ultima I'V.




