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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

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HAET: TEOPETUUECKUE OCHOBBI U 001aCTH (PU3HKO-
XUMHYECKUX U (PU3UYECKUX METOJIOB UCCIICOBAHUS
CHIPBEBBIX MaTEPHUAJIOB U IPOAYKTOB B MPOIECcax
nepepadoTKU TOPIOYUX MCKOTTAEMBIX

'YMeeT: 000CHOBaHHOM BBIOpATh HAJIICKAIIIHMA
METO]I UCCJIEIOBAHUS MPU TPOBEICHUN
WCCJICIOBAHHI MPOIIECCOB NEPEPaOOTKH MTPUPOTHBIX
OHEPTOHOCHUTEIICH U UCTIBITAHUS YTIIEPOTHBIX
MaTEPHAJIOB U TOTUINB

MmeeTr npakTUYECKU ONBIT: BBITOJTHEHUS
DKCIIEPUMEHTAJIBHBIX HCCIICIOBAaHUN METOaMU
tepmorpaduu, K- u payopecrentHoi
criekrpometpuu, bBOT u ap., a Taxke 06pabOTKU 1

ITIK-2 ['0TOBHOCTB K COBEPIIEHCTBOBAHUIO
TEXHOJIOTUUECKOI0 MpolLecca - pa3padoTke
MEPONPHUATHI 110 KOMIUIEKCHOMY MCIOJIb30BAHUIO
CBIPbsI, IO 3aMeHe E(UIIMTHBIX MaTepUAIIOB U
U3BICKAHUIO CIIOCOOO0B YTHIN3AIMH OTXO/I0B
MPOM3BOJCTBA, K MCCIEJOBAHUIO MPUUMH Opaka B
IPOM3BOACTBE U pa3pabOTKe NPeIOKEHHH MO ero
IIPENYIIPEKICHHAIO U YCTPAHEHUIO.




|aHaHI/I3a TMOJTYYCHHBIX JaHHBIX

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaenyOMMX AUCIUTLINH,
BUJIOB paboT

Teopernyeckre 0CHOBBI IEpepabOTKH MPUPOAHBIX
YHEPrOHOCUTENIEH: MPOEeKTHOE 00yUYeHne

HeTpaaunnoHHbIe TEXHOJIOTHH NIepepadoTKU
YIJIEBOIOPOIHOTO TOIIMBA: TPOEKTHOE O0yUYeHHE,
TeopeTnueckre OCHOBHI TepepaboTKH HeTH U rasa:
MPOEKTHOE O0yUYeHHE,

[lepepaboTka MPOAYKTOB KOKCOBaHMSI YITIEH:
MPOEKTHOE O0yUeHUe

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

Teopernyeckre 0CHOBBI epepabOTKU MPUPOAHBIX
YHEPrOHOCUTENICH: MPOEKTHOE 00yUeHUE

3HaeT: BUJbI TOPIOYUX UCKOMAEMBIX, UX 00IIHe
CBOMCTBA U T'€HE3UC, TEXHUUECKNE XapaKTEPUCTHKH,
DIIEMEHTHBIN COCTaB, PU3UIECKUE CBOWCTBA,
XUMHYECKUI COCTAB U CTPYKTYPY OpPraHUYECKOM
MacCChl TOPIOYUX UCKOMAEMbIX, XUMHUECKUE
CBOICTBA U TPYIIIOBOW COCTaB, MOJEIN CTPOEHUS U
Ha/IMOJICKYJIIPHON CTPYKTYpPHI yIieH, (pu3nko-
XUMUYECKUE OCHOBBI ITPOLIECCOB T'PABUTALIMOHHOIO
U (IIOTAIIMOHHOTO 00OTAICHHSI YITICH,
TEPMUYECKNX U TEPMOXUMHUYECKHUX U
KaTaTUTUYECKUX MPOIIECCOB MEePEPaOOTKH TOPIOUUX
MCKOIA€MBbIX, TOIJIMB U Fa30B YMEET: BBIITOJIHATH
pacyeTbl TEXHOJIOTHYECKUX PEXKUMOB, BBIXOJOB
[IPOAYKTOB, TApaMETPOB 00OPYIOBaHUS B
nporeccax nepepaboTKu BCeX BUIOB FOPIOUUX
yckonaemMbix ViMeeT npakTH4eCcKui OMbIT:
1a60pPaTOPHOTO MPOBECHHUSI MIPOLIECCOB Pa3ACICHUS
Y ONPEJEIICHUS CBOMCTB TOPHOYNX UCKOIIAEMBIX,
MCCJIEIOBAHUS UX CTPYKTYPHBIX XapaKTEPUCTUK U
TEXHUYECKHUX [TapaMeTPOB

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mas Tpya10eMKOCTh JUCHUILUIMHBI cocTaBiseT S 3.e., 180 4., 40,75 .

KOHTAKTHOM pabOThI

Pacrnipenenenue no cemectpam
N Bcero B Hacax
Bun yueonoit paboret 4acoB Howmep cemectpa
2 3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 108 72
AyoumopHhvie 3auamusi: 32 16 16
Jlexumu (JI) 0 0 0




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 32 16 16
JlabGopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 139,25 83,75 55,5
MIOJTOTOBKA K 3a4ETy 8,75 8.75 0
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 125 75 50
IIOATOTOBKA K DK3aMEHY 5,5 0 5.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 10,75 8,25 2,5
Buj koHTpOs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4er 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

OO0BbeM ayTUTOPHBIX 3aHITHIA IO BHJIaM B
pa;;(_)ena HaumenoBanue pa3aenoB IUCHUTUIMHbI Jacax
Bcero JI 113 JIP
1 [MeTozbl, UCTIONB3YIOIINE PEHTTEHOBCKOE U3ITyYEHUE 8 0 8 0
2 YO, Bunumast u KosebaTeapHask CIEKTPOCKOTHS 8 0 8 0
3 Meronet ®OC u XAFS, AMP u DIIP 8 0 8 0
4 MeTob! 27EKTPOHHOW MUKPOCKOIIUH U MacC- 3 0 ] 0
CIIEKTPOMETPHUH
5.1. Jlekuun
He npenycmorpensl
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
sansTspaszena HaumeHoBaHue nin KpaTKoe CoAepKaHUe MPAKTUIECKOTO 3aHSATHS, CEMUHApa BO
4acoB
YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAIU3aTopa, OCHAILIEHHOTO
1 1  |mpuctaBkamu s Macc-criekTpoMerpun u MK-crekrpockonuu razo00pa3Hbix 4
MPOYKTOB TEPMOJIN32
) 1 [Tpo6onoaroToBka amns repmudeckoro ananmusa (TA), o6paboTka nanHbx TA, 4
uHTeprpeTanys TA KpUBBIX, TOTydYaeMble apaMeTphbl
3 2 (lIpobomoaroroBka miast COM. Heopranuveckue u opraHnuecKue 0ObEKTHI. 3
4 5 [IpoGomnonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3ioB meronamu EDS, 3
WDS, EBSD, XRF
5 2 [[IpoGonoaroroska 11t [I9M BbICOKOTO pa3perieHus 2
6 3 |[IpoGomoaroroBka u 00pabOTKa JaHHBIX JJIsI MACC-CIIEKTPOMETPHH. 2
7 3 |[IpobomoaroroBka u 06padoTka manubIx 1 MK-ciexTpockonmn 2
8 3 |[[Ipo6omoaroroBka u oOpadotka nanHbIx a1 KP-cnexkrpockonuu 2
9 3 |[[IpoGomoaroroBka u 00OpaboTKa NaHHBIX s YD-BHIUMOU CIIEKTPOCKOITUN 2
10 4  [[Ipobomoxaroroska anst PCA. 2
11 4  [[IpoGomoxaroroBka amnsi POA. 2
12 4  |OGpabotka nanueix PCA 2
13 4  |O6pabotka naHHbIX POA 2

5.3. JIaboparopHbie padoThI

He npenycmorpensl




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

IMoasun CPC

Crnucok nureparypsl (¢ yKkazaHUEM
paszienos, IaB, CTPaHUL) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

MMOJITOTOBKA K 3a4ETy

du3ndecKrue METOAbI UCCIICIOBAHUS
METOJIbl MArHUTHOTO PE30HAHCa, Macc-
CIIEKTPOMETPHUH, 30HIOBOM U ANEKTPOHHOM
MUKpPOCKOIUU: yueOHoe mocobue / B.B.
ApnuH. — YensOunck: M3narenbckuii EHTP
HOVYpI'Y, 2020. — 96 c. dusznueckue METOIbl
MCCIIE0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NyueHue: yuebHoe nocodbue / B.B.
ApnuH. — YensOunck: M3narenbckuii EHTP
OYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBernuunsiii B.A.
TepMuyeckuit aHaIM3 OpraHUYECKUX
[MOJIMMEPHBIX MATEPUAJTIOB M KOMITO3UTOB.
YueoHoe nmocoodue. — ToMck:
HamuoHanbHBIN HCCIIET0BATECIbLCKHI
ToMckuii rocyqapCTBEHHBI YHHUBEPCUTET,
2011. — 56¢. PactpoBas anexkTpoHHas
MUKPOCKOITHS JIJIs1 HAHOTEXHOJIOTHA.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHHA",
2014. — 600 c. bassuin, O. K. Benenue B
Kypc «DHU3ndecKue METO/Ibl HCCIIEI0OBaHUS B
xuMumny : yaeobnoe nocodue / O. K. baspuie.
— 2-e w34, — Tomck : TT'Y, 2016. — 132 c.
JlyxoB, B. B. ®u3nueckue MeToubl
MCCIIEIOBaHMS B XUMUH : yueOHoe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

8,75

IIOArOTOBKAa K KOHTPOJIBHBIM pa60TaM

dusnuecKrue METOAbI UCCIEIOBAHUS
METO/Ibl MATHUTHOTO PE30HAHCa, MacC-
CHIEKTPOMETPHH, 30HI0BOM U 3JIEKTPOHHOM
MUKpOCKoNuu: yuyeOHoe mocobue / B.B.
AnuH. — YensOunck: M3narenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckure METOAbI
HCCIIEOBAHMS, HCTIOIB3YIONINE
DIIEKTPOMArHUTHOE U3TyUYeHHUE: ydeOHoe
nocob6ue / B.B. AsnuH. — UenstOuHCK:
W3narensckuii nentp KOYpI'Y, 2019. — 80 c.
Baiitynesuu E.A., babkuna O.B.,
Cernuunblil B.A. Tepmuueckuil ananus
OpraHUYECKHUX MOJIMMEPHBIX MaTEPUAJIOB H
KOMITO3UTOB. YueOHoe nmocooue. — ToMck:
HarnmonanbHbBINA HCCIIEN0BATEILCKUN
ToMCKHl TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 35ieKTpOHHas
MUKPOCKOIIHUS JIJIs1 HAHOTEXHOJIOT UM,
Mertoabl U npuMeHeHue. — M.
W3narenscto "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suin, O. K. BBengenue B
Kypc «DU3ndeckre MeToAbl UCCIIETOBAHUSI B

50




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 OK3aMCHY

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, UCIIOIB3YIOIIHE
HIIEKTPOMATrHUTHOE U3NTyYeHHe: yueOHoe
nocobue / B.B. ABnuH. — YensOuHck:
W3narensckuii nentp KOYpI'Y, 2019. — 80 c.
Baiitynesuu E.A., babkuna O.B.,
Ceernnunblii B.A. Tepmuueckuil ananus
OpPraHMYECKHUX MOJMMEPHBIX MaTepUaioB U
KOMIIO3UTOB. YueOHoe nocodue. — 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.

5,5

[MOJITOTOBKA K KOHTPOJIbHBIM paboTam

du3ndecKre METOABI UCCIICIOBAHNS
METOJIbI MATHUTHOTO PE30HAHCa, MacC-
CHIEKTPOMETPHH, 30HI0BOM U SJIEKTPOHHOU
MUKpOCKOIIUU: yueOHoe nocobue / B.B.
AnuH. — Uensabunck: M3narensckuii HEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE U3NTyuyeHue: yuebHoe nocodue / B.B.
AnuH. — UensaOunck: M3narensckuii HEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
ba6kuna O.B., CBetnnunsbiii B.A.
TepMuyeckuil aHaIu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YueOHoe nmocodue. — Tomck:
HanmonanbHBIN HCCIIEA0BAaTEIbCKUI
ToMmcKknii rOCy1TapCTBEHHBIN YHUBEPCHUTET,
2011. — 56¢. PactpoBas 2nekTpoHHas
MUKPOCKOIIUS JIJIs1 HAHOTEXHOJIOTHA.
MeToabl v npuMeHeHne. — M.:
W3narensctBo "JlaGopaTopus 3HaHmit",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DU3nYeCKre METOIbI NCCIIETOBAHMSI B

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.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHHUs1 00pa30BaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

HasBanwue Y n-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO[Bec [Topsiiok HauMCIIeHUs: OAJIIIOB
KM|mecTp| koHTpoOss 6ann eTcs B
MEPOTIPUATHS A

KonTtponpHas paboTa MpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteraM. B Omiiere — nBa
BOIIPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)X10H KOHTPOIbHOU. CTYyIEHTHI MOTYT
03HAKOMHUTHCS CO CITUCKOM KOHTPOJIBHBIX
BOMPOCOB 3apaHee M0 METOJUYECKUM
MaTepHayiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbld FOYpI'Y.

5 6aJIIOB — KaXIbIil BOITPOC PACKPHIT
MOJTHOCTBIO, CTYACHT MOKa3ajl OTINYHbBIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/laHHBIi BOIPOC, 4 Oaliia — Kaxablil BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
KP1 1 S |yHOBIIETBOPHUTENBHO, UMEIOTCS ONPECIICHHBIE [3a4ET
HETOCTaTKH 10 MOJTHOTE U COAECPIKAHUIO
Ka’kKJI0T0 OTBETa, 2 0ajljla — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH U
000CHOBAaHHBIMH, KaKJIBIH IMOCTABICHHBIN
BOMPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PCHUS TIOJTHOTHI U TITYOUHBI
W3TI0KEHHSI MaTepuana, B OTBETaX MPUBOISATCS
0eCCUCTEMHBIC CBEICHUS, OTHOCSIIHNECS K
MOCTAaBJICHHOMY BOTIPOCY, HO HE JIA0II1e
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOTPOCHI WJIM COJIEPKaHNE OTBETOB HE
COBIAJAET C MOCTABJICHHBIM BOIIPOCOM, |
0aJn — rpyOble OMUOKY B OTBETE, BEPHBIMU
siBysIIoTCs MeHee 50% orBeroB, 0 OaIoB —
HET OTBETOB Ha BOMPOCHI.

Texymui
KOHTPOJIb

KoHTponbHas paboTa mpoBOAUTCS HA
Texymmii KP2 1 5 |[MPaKTHIECKOM 3aHATHH B TCHCHHE 45 MUHYT
KOHTPOJIb NMCbMEHHO o 6uneraM. B Ounere — aBa
BOIPOCA U3 CIUCKA, IPUJIATAIOIETOCS K

3a4CT




KaX10M KOHTpOJIbHON. CTYyI€HTBI MOTYT
03HAKOMHTBCSA CO CITMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MarepualiaMm, MPeJICTaBIEHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6auIoB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MOKa3aJl OTJIUYHbIC
3HaHUS, JaH MPaBUJILHBINA OTBET HA KaXKIbIN
3a/laHHBII BONPOC, 4 Oaliia — KaX/Iblil BOIIPOC
PACKPBIT XOPOIIO, C TOCTATOYHOMN CTENEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YJIOBJIETBOPUTEIBHO, UMEIOTCSI ONPEICTICHHBIC
HEJOCTATKH IO MOJTHOTE U COJIEPKAHUIO
Ka)KJ0ro OTBETA, 2 0ajljia — OTBETHI HE
SIBIISIIOTCS JIOTHYSCKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI
W3JI0KEHUS MaTepuania, B OTBETaX MPUBOJATCA
OeCcCHUCTEMHBIE CBEIEHHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIIKE
OTBETA HAa HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI MJIU COAEPKaHUE OTBETOB HE
COBIIA/IAET C TOCTABJICHHBIM BOIIPOCOM, |
0aJ — rpyObIe OMMOKY B OTBETE, BEPHBIMU
sBisitoTcst MeHee 50% oreToB, 0 6amIoB —
HET OTBETOB Ha BOIMPOCHI.

Texymmii
KOHTPOJIb

KP3

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B OuiteTe — nBa
BOITPOCA U3 CIUCKA, MPUJIATAlOIIETOCs K
Ka)KJ10i KOHTPOJIbHOU. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbl OYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KaX bl
3a/laHHBII BONIPOC, 4 Oalia — KaxX bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0aljia — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAaHHBIMH, KaXIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PEHUS TIOTHOTHI U TITYOUHBI
W3JI0KEHUS MaTepuaia, B OTBETaX MPUBOIATCA
0OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIKe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIN COAEPKaHUE OTBETOB HE
COBIAJAET C MOCTABJICHHBIM BOIIPOCOM, |

0aJi1 — rpyOble OMUOKY B OTBETE, BEPHBIMU

3a4CT




sBisroTcst MeHee 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

Texymmii
KOHTPOJIb

KP4

KonrtposnbpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
NUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATaIOLIETOCs K
KaX10M KOHTPOIbHOU. CTy/I€HTBI MOTYT
03HAKOMHUTBCS CO CIIMCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOUUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbIN FOVYpI'Y.

5 6amI0B — KaXXIplif BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3ajl OTINYHbIE
3HAHUS, JaH MPABWIbHBINA OTBET HA KaXKIbIN
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbpIi BOIIPOC
PacKpBIT XOPOILIO, C JOCTATOYHON CTENIEHBIO
MOJTHOTHI, 3 0ajia — KaXKIbli BOIPOC PACKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPE/ICIIEHHBIE
HEI0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)XIOTO OTBETA, 2 Oallja — OTBETHI HE
SBIISIIOTCS JIOTHYECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMU, KaXK/IbI TTOCTABIICHHBIH
BOMPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS TIOJHOTHI U TITyOUHBI
M3JI0KEHHSI MaTepuala, B OTBETaX MPUBOISATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA Ha HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOMPOCHI WM COJIEP)KaHNE OTBETOB HE
COBIAJIAET C MOCTABIEHHBIM BOIIPOCOM, |
a1 — rpyObie OITMOKY B OTBETE, BEPHBIMU
sBisgroTcst Meree 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

OK3aMCH|

Texymmii
KOHTPOJIb

KP5

KonrtponbpHas paboTa mpoBOAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUEeHUE 45 MUHYT
MMCbMEHHO 10 OuneraM. B Ounere — aBa
BOIPOCA U3 CIIUCKA, IPUJIATAIOLIETOCs K
KaX/10M KOHTPOIbHON. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOUUYECKUM
MaTepuaiam, IpeICTaBICHHBIM B CHCTEME
OnexTpoHHbI OYpI'Y.

5 6amI0B — KaXXIpli BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3ajl OTIINYHbIE
3HAHUS, JaH IPaBUIBHBIN OTBET HA KAXKIbIN
3a/laHHBIN BoIpoc, 4 Gaiia — Kax/ablil BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTEIIEHBIO
MOJTHOTHI, 3 0ajia — KaKIblii BOIPOC PaCKPHIT
YIOBJIETBOPUTEIIBHO, UMEIOTCS OIPE/ICIIEHHBIE
HE0CTaTKH 10 MOJHOTE U COIEPIKAHUIO
Ka)KJI0TO OTBETa, 2 0aysa — OTBETHI HE
SBJISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)kK/[bIi TTOCTABIEHHBIN
BOIPOC PAaCKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PEHUS TOJTHOTHI U IITyOHHbI

N3JI0KCHUA MaTCpurajia, B OTBCTAX MPUBOAATCH

OK3aMCH|




0ECCHCTEMHBIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJICHHOMY BOTIPOCY, HO HE JafOIIue
OTBCTA HA HCTO, OTCYTCTBYIOT OTBCTHI Ha BCC
BOIIPOCHI HJTH COJICPYKAHNUE OTBETOB HE
COBIIA/Ia€T C MOCTaBIEHHBIM BOIIPOCOM, |
0a1 — rpyObie OITMOKY B OTBETE, BEPHBIMU
sBisroTcst MeHee 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

Texymmii
KOHTPOJIb

KP6

KonrtposnbpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B Te€UeHUE 45 MUHYT
NUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATraloOLIerocs K
KaX/10M KOHTPOIbHON. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOUUYECKUM
MaTepHaliaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOYpI'Y.

5 6amI0B — KaXXIbli BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbIi BOIIPOC
PacKpBIT XOPOILIO, C JOCTATOYHON CTENEHBIO
MOJTHOTHI, 3 0ajia — KaKIbli BOMPOC PACKPHIT
YIOBJIETBOPUTEIIBHO, UMEIOTCS OIPE/ICIICHHBIE
HEI0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)XIOTO OTBETa, 2 Oalljia — OTBETHI HE
SBIISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, KaXK/IbI TTOCTABIICHHBIHA
BOMPOC PAaCKPBIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS TIOJHOTHI U TITyOUHBI
M3JI0KEHHSI MaTepuala, B OTBETaX MPUBOISATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[TOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOMPOCHI WM COJIEP)KaHNE OTBETOB HE
COBIIAJIa€T C MOCTaBIEHHBIM BOIIPOCOM, |
0a1 — rpyObie OITMOKY B OTBETE, BEPHBIMU
sBisgroTcst MeHee 50% orseToB, 0 0amIoB —
HET OTBETOB Ha BOIPOCHI.

OK3aMCH|

ITpome-
JKyTOUHAast
aTTecTanus

3auér

[IpomexyTouHas arrecranus (3a4ér)
NpOBOAUTCS B YCTHOHM popme. B Ounere nBa
Bompoca. J[1s moAroToBKyu npeasiararoTcs
BOIIPOCHI K 3a4€Ty. 3a OTBET HA KAXK]IbII
BOIPOC CTYAEHT MOXKET NOJIYYUTh
MaKCHMaJbHO 5 0aJuI0B, KaX /bl BOIPOC
uMeeT Bec — 1, Bcero 3a OuiieT — MakCuMaibHO
10 GannoB. Kpurepun onieHuBaHMs OTBETa HA
BOIPOC B OujieTe: 5 6aIoB — CTyAEHT
NIEMOHCTPUPYET: NNTyOOKHE HCUEPIbIBAIOIINE
3HAHMS B MOHUMAHUH, U3JI0KEHUN OTBETA Ha
BOIIPOC, OTBET JIOTHYECKH MTOCJIE0BATEIbHBIN,
COZIePKATEIIbHBIN, MOJTHBIN, TPABUIbHBIA U
KOHKPETHBII; 4 Gasiia — TBep/ible 3HAHUS
Marepuaa, IpaBUJIbHOE TOHUMaHHUE
CYLIHOCTH U B3aUMOCBS3H pacCMaTpUBaEMBbIX

MPOIIECCOB M SIBJICHUH, OJTHAKO, OTBET

3a4CT




HEIOCTATOYHO IIOJHBIN, UMEIOTCS 1-2
HE3HAYMTEIbHBIX 3AMEYaHUs MPENo1aBaTes,
MMOCJIEIOBATEIbHbBIA U KOHKPETHBIN OTBET,
CTYZIEHT CBOOOJTHO yCTpaHsET 3aMeUaHus
MpenoaBaTeisi Mo OT/IEIbHBIM YaCTIAM U
MyHKTaM OTBeTa; 3 OaJija - TBep/ble 3HAHUS U
MOHMMAaHUE OCHOBHOTO; OTBET HE COJEPIKUT
rpyOBIX OIUOOK, HO €CTh OoJiee 2-X
HETOYHOCTEH U 3aMEUYaHul, [IPU yCTPAaHECHUHU
HETOYHOCTEH M HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUN OTAEJIbHBIX MOJOXKEHUN
TpeOyIOTCSl HABOASIIME BOTIPOCHI
npenoaasarens; 2 6amia —TpyObie OIUOKH
pu OTBETE Ha Borpoc, He 6onee 50% oTBeTa
COCTABJISIOT [TPaBUWJIbHBIE CBEJICHUS, CTYACHT
IEMOHCTPUPYET HEYBEPEHHBIE U HETOUHBIE
OTBETHI HA HABOJISALIUE BOIIPOCHI
npenojasates, 1 6amt — rpyObie OIMOKy B
oTBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYACHT IEMOHCTPUPYET HETOHUMAaHUE
CYIIHOCTH M3JIaraeMbIX MojioxkeHuit; 0 6amios
- HET OTBETA Ha BOIPOC.

[Tpome-
KyTOUHAS
aTTecTanus

9K3aMCH

[IpomexyTouHas arrectanus (3K3aMeH)
pOBOAUTCS B YCTHOH (popme. B Ounere nBa
BoMpoca. J[js moAroToBKYU NpeasiararoTcst
BOIPOCHI K 9K3aMEHY. 3a OTBET Ha Ka)KJIbIi
BOMPOC CTYAEHT MOXKET MOJIYYUTh
MaKCHMaJbHO 5 06aJuI0B, KaX/Iblil BOIPOC
uMeeT Bec — 1, Bcero 3a OuiieT — MakCuMaibHO
10 6annoB. Kpurepuu onieHuBaHMs OTBETa Ha
BOMpPOC B OusieTe: 5 6aaoB — CTyAEHT
NIEeMOHCTPUPYET: TITyOOKHE HCUEPIIbIBAIOIINE
3HAHWS B MOHUMAHUU, U3JI0KEHUN OTBETA Ha
BOIIPOC, OTBET JIOTHYECKU [TOCIIE0BATEbHBIH,
COZIepKATEIIbHBIN, MOTHBIN, TPABUIbHBIA U
KOHKPETHBII; 4 6aia — TBep/ible 3HAHUS
Marepuaa, IpaBHUIbHOE IOHUMaHHe
CYILIHOCTH U B3aUMOCBS3H pacCMaTpUBAEMBIX
MPOLIECCOB U SIBJICHUH, OIHAKO, OTBET
HEIOCTATOYHO IOIHBIN, UMEIOTCS 1-2
HE3HAYUTEIbHBIX 3aMEeUaHus peroiaBaTeis,
10CJIEZIOBATENBHBIN U KOHKPETHBII OTBET,
CTYZIEHT CBOOOJTHO yCTpaHsET 3aMeYaHus
npernoaaBaTelis N0 OTAEIbHBIM YacTIM U
MyHKTaM OTBeTa; 3 6aJijia - TBep/ble 3HAHUS U
[NOHUMAaHUE OCHOBHOTO; OTBET HE COJEPIKUT
rpyOBIX OIMOOK, HO €CTh OoJiee 2-X
HETOYHOCTEH M 3aMEYaHuil, IPH YCTPAHEHUN
HETOYHOCTEH M HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUN OTAEJIbHBIX MOJOKEHUN
TPEOYIOTCSI HABOSIITUE BOTIPOCHI
npenoaasarens; 2 6aia —rpyOble OIHOKH
pU OTBETE Ha Borpoc, He 6ornee 50% oTBeTa
COCTAaBJIAIOT [TPABUWIIbHBIE CBEJICHUS, CTYACHT
NIEMOHCTPUPYET HEYBEpEHHbIE U HETOUHBIE
OTBETHI HA HABOJSILIINE BOIIPOCHI

OK3aMCH|




npenonasaresns, | 6amn — rpyObie oI
orBeTe, MeHee 50% SABIAIOTCS BEPHBI

CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHE

HOKU B
MH,

CYILIIHOCTH M3JIaraeMbIX MoyioxkeHuit; 0 6aos
- HET OTBETA Ha BOIPOC.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA
Bu
npOMemyﬁquoﬁ [Tpouenypa npoBeneHus Kpurepuu
ATTeCTALIN OLICHUBaHUS
HToroBelil pedTHHT 00yyaronierocsi MoxeT (hOpMUPOBATHCS Ha
OCHOBAHHUU TOJIBKO TEKYIIET0 KOHTPOJISL, TyTEM CIIOKECHHUS
peiiThHra 3a OJTy4YeHHbBIE OLIEHKH 32 KOHTPOJIIbHO-PEHTHHTOBBIE |B cooTBETCTBUU C
3a4er MEPONPUSITUS TEKYyIIero KOHTpois. CTyIeHT BIpaBe NpuidTu Ha |om. 2.5, 2.6
3a4€T ISl yaydlIeHus cBoero peitunra. [Ipomexxytounas [TomoxxeHust
arrecranus (3a4€T) IPOBOIUTCS B ycTHOU (popme. B Omitere nBa
Bonpoca. /{1 HoAroTOBKY MpeIaraloTcsi BOMPOCHI K 3a4ETY.
HToroBeIi pedTHHT 00yUaromerocss MoXXeT (OpMHUPOBATHCS Ha
OCHOBaHHUU TOJIBKO TEKYIETO KOHTPOJIS, ITyTEM CIOKECHHUS
pPEUTHHTA 32 MTOJTYYCHHBIE OLICHKU 3a KOHTPOJbHO-PEUTUHTOBBIE (B COOTBETCTBUU C
JK3aMeH MEpPOIPUATHS TEKYIIEro KOHTposs. CTyieHT BIpaBe NpuiiTh Ha |om. 2.5, 2.6
SK3aMEH ISl yirydleHus cBoero pertunra. [Ilpomexxyrounas  |[lonoxkenus

artecranus (3K3aMeH) MPOBOJIUTCS B YCTHOU (hopme. B Omiete nBa
BoMpoca. /{1 MoAroTOBKYM MpeiaratoTcsi BOIPOCH! K SK3aMEH.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00ydenus

[1K-2

3HaeT: TeOPEeTHUECKHUE OCHOBBI M 001aCTH (PU3UKO-XUMHUECKUX U
(U3MYECKIX METO/IOB UCCIIEIOBAHMS CHIPhEBBIX MAaTEPHUAIIOB U TIPOAYKTOB B [HHH{HH{HH
npoueccax nepepaboTKU rOprOYNX UCKONAEMbIX

[1K-2

'YMmeeT: 000CHOBAaHHOM BBIOpATh Ha/IEKAIIUNA METO/] MCCIIEJOBAHUS TIPH
MPOBEJCHUH HUCCIIEIOBAaHHUM MPOLIECCOB NepepabOoTKU MPUPOIHBIX
HPHEPrOHOCUTEJIEN M UCTIBITAHMSI YITIEPOJHBIX MATEPHAJIOB U TOIINB

[1K-2

MeeT NpaKTUYECKU OTIBIT: BBIIIOJIHEHUS DKCIIEPUMEHTAIbHBIX
uccienoBanuii Merogamu trepmorpacpuu, K- u payopecuentHoit
cnekTpomeTpuu, bBOT u ap., a Taxke 00pabOTKU M aHAJIN3a MOITYYEHHBIX
TAaHHBIX

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATLL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:




SNk W=

KypHan HeopraHu4ecKkol XuMuu
KypHan opranndeckoil XuMuu
Kypnan ¢puznueckoit XumMun
Heoprannueckue marepuaisl
Bectuuk "HOYpI'Y". Cepus "Xumus"

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

du3znyecKue METOBI UCCIETOBAHUS, UCTIONB3YOIINE 3JIEKTPOMAar-
HUTHOE M3yueHue: yueoHoe nocodue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.
duznyecKue METOABI UCCISIOBAHUS: METOIBI MArHUTHOTO PE30HAHCA,
MaccC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKONUU: Y4eOHOE rocooue /
B.B. ApnuH. — Yensabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

1.

2.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
duznvecKre METOIbI UCCIICTOBAHMS, UCITONB3YIONINE YICKTpOMar-
HUTHOE HM3IydeHue: yueoHoe mocooue / B.B. Apnun. — YensOunck: M3narenbckmii
nentp FOVYpI'Y, 2019. — 80 c.
duznyecKue METOIBI UCCIEIOBAHUS: METOIBl MATHUTHOTO PE30HAHCA,
MAaccC-CIEKTPOMETPHUH, 30HAOBOM U IIEKTPOHHON MUKPOCKOIIHUH: Y4EOHOE mocooue /
B.B. Apnun. — Yensabunck: M3narensckuit neHtp FOYpI'Y, 2020. — 96 c.

l.

2.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

n3nareiancTBa Jlanp

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubmmorpaduieckoe onucanue
JTUTEepaTyphbl AIIEKTPOHHOM
dbopme
Baiitynesuu E.A., babkuna O.B., Cetnuunsiii B.A.
DNEeKTPOHHO- TepMuueckuil aHaan3 OPraHUuYECKUX MOJIUMEPHBIX
1 OcHoBHas OnbIMoTeuHas MaTepHAJIOB U KOMIIO3UTOB. Y4ueOHoe nmocodue. — Tomck:
reparypa cucrema HanroHanbHbIN UCCie10BaTeNbCKUNA TOMCKHAN
n3narenbcTBa JIanb [rocymapcTBeHHbIN yHUBepeuteT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DNEeKTPOHHO- N
PacTpoBas 35IeKTpOHHAsI MUKPOCKOIIHS JUIsl HAHOTEXHOJIOTHil.
OcHoBHast OoubmoTeyHast "
2 TeDATVDA CHCTEMA MeTtonb!l 1 npumeHeHne. — M.: U3parenbctBo "Jlaboparopust
patyp sHanuil", 2014. — 600 c. https://e.lanbook.com/book/166756
n3aarenbcTBa JIaHb
DNEKTPOHHO- bazbuib, O. K. Benenue B kypc « Dusndeckre METoabl
OcHoBHas onommoreyHas HCCJIeI0BaHUs B XUMHKY : yaeOHoe nocobue / O. K. ba3buib.
3
nuTeparypa cucTemMa — 2-e u31. — Tomck : TT'Y, 2016. — 132 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/91951
DIIEKTPOHHO- JIyxoB, B. B. ®usnueckre MeTOIbl UCCIECTOBAHUS B XUMUH :
4 JlonoiHUTENbHAs [OUOIMOTEeUHAs yuebHoe nocobue / B. B. JIykos, 1. H. IllepbakoB. — PocTtoB-
nTeparypa cucrema Ha-/{ony : O®Y, 2016. — 216 c.

https://e.lanbook.com/book/114513

HepequL HCIIOJIB3YEMOI'O ITPOIPpaMMHOI'O oOecCIIeueHHsI:

Her




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bun 3anstuit aNg MIPEeIyCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
Y- BHUJIOB 3aHATHI
IIpaxkTuueckue
307
3aHATUS U (1a) Jlocka, Mmapkepbl
CEMMHAPbI
1. Onpenenurens nopoBbIX XapakTepucTuk ASAP-2020. 2. Ananu3zaTopsl
pa3Mmepa yacTtull B cycrnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
IIpakTrueckue
AU 1 04 |3. Cucrema TepMUYECKOTO aHAJIN3a B COCTABE CHHXPOHHOTO TEPMHUYECKOTO
COMIHADEL (1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymoILHOTO Macc-
p cunektpomeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUYECKHIA aHATH3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
paKTHaecKe 1. Kommuieke ckaHupylomien 1eKTpoHHoi Mukpockormu Jeol JISM-7001F, EDS
p 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHS U . .
COMUHADDL (1) |[IpocBeumBarOIIMiA AIEKTPOHHBI MHUKPOCKOT BBICOKOTO paspericaus Jeol JEM-
p 2100. 3. Iudpakromerp peHTreHOBCKUM nopoikosbiii Rigaku Ultima IV.
[IpakTuueckue
301 .
3aHATHUS U (1a) JlabopaTopHOe 000pyIOBaHHE IS TPOCSKTHON paOOThI

CCMUHAPLI




