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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: aJropuTM Moucka nHbopMaIy 1o 3aJaHHON
TEME C UCIIOJIb30BAHUEM BCEX JIOCTYITHBIX
[MOMCKOBBIX CUCTEM

'YMeEeT: CHCTEMATU3UPOBaTh U OLIECHUBATH
MMEIOLTYIOCS UH(POPMALINIO, COCTABIISTh
QHAJTUTUYECKUM 0030p

MMeeT npakTUYECKUH OMbIT: UCIIOJIb30BAHUS
HaliJICHHOH MH(OpPMAILIUY TIO TeME UCCIIeA0OBaHUS
111 THTEPIIPETalUY U aHAJIN3a MTOJTYYEHHBIX
[pE3yJIBTaTOB

OIIK-1 CnocobeH opraHu30BbIBATH
CaMOCTOATENIbHYIO U KOJJIEKTUBHYIO Hay4HO-
HCCIIEIOBATEIbCKYIO Pa0OTy, pa3pabaThIBaTh TUIAHBI
U IPOrpaMMbl IPOBEICHHSI HAYUYHBIX HCCIIEeI0BaHUI
Y TEXHHUYECKUX pa3paboToK

3. Mecro nucuuninnbl B ctpykrype OII BO

| HepequL NpCAIICCTBYIOIMX AWCHUIIINH, | HepequL MNOCJICAYIOIMUX JUCIHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.06 buonornuecknii MOHUTOPUHT OKPY’KaOLIEN
Cpebl ¥ BOTHBIX 00BEKTOB

He npenycmoTpenst

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.0.06 buonornyeckuiit MOHUTOPUHT OKPYKAIOIIEH
CpCAbl U BOAHBIX 06’b€KTOB

3HaET: TECOPETUYECKUE OCHOBBI OMOJIOTHUECKOTO
KOHTPOJISI COCTOSIHHSI OKPY KAIOIICH CPEJIbI;
COBPEMEHHBIC MPECTABICHUS O MPUHIIAIIAX
MOHHTOPHHTA, OIICHKU COCTOSTHUU U OXPaHBI
OKpY>KaroIllel Cpe/bl, COBPEMEHHBIE aKTyallbHbIE
POOJIEMBI, OCHOBHBIE OTKPBITUS U
METOJIOJIOTMYECKHE Pa3padOTKH B 001aCTH
OMOJIOTMYECKUX U CMEKHBIX HayK YMeEeT:
MPUMEHSATHh OCHOBHBIE (PU3HOJIOTHYECKUE METOIBI
QHAJIM3a W OIICHKU COCTOSIHHSI IPUPOTHBIX CUCTEM;
MPUMEHSATH COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH I PAOOTHI C OMOJIOTHICCKUMU
00BbEKTaMH B MOJIEBBIX U JaOOPATOPHBIX YCIOBHSIX,
QHATM3UPOBATh TCHACHIIMHA PA3BUTHUS HAYYIHBIX
WCCJICIOBAHUI U MTPAKTHYECKUX pa3pabOTOK B
n30paHHOU cdepe nmpodeccruoHambHON
NesITeNIbHOCTH, criocoOeH hopMynHpoBaTh
WHHOBAIIMOHHBIC TIPEIOKEHUS IS PEIICHUS
HECTaHAAPTHBIX 33/1a4, UCMIONB3Ys YIIIYOJICHHYIO
00IICHAYYHYIO M METOINICCKYIO CTICIIHATLHY IO
MOJrOTOBKY VIMeeT mpakTU4eCKHUil OIBIT:
MPUMEHCHUS METOZOB KOHTPOJIS OKPYKAFOIIeH
Cpebl C TIOMOIIBIO OMOJIOTUYECKUX 0OBEKTOB,
METO/IOB OMOMHIUKAIIMN ¥ OUOTECTUPOBAHMUS,
BJIaJICHUS] HABBIKAMH JICJIOBBIX KOMMYHHUKAIIHI B
MEXTUCIUTUTHHAPHON ayTMTOPUH, IIPESICTABICHUS U

O6CY)K,I[CHI/I$I npeajraracMbix pCHICHI/Iﬁ

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMH

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueonoii padoret 4acoB Homep cemectpa
3
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmMUsA: 32 32
Jlexumu (JI) 16 16
[IpakTiueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUJIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JIabopatopusbie pabotsI (JIP) 0 0




Camocmosamenw

Has paboma (CPC) 35,75 35,75

MOJITOTOBKA K KOHTPOJIbHBIM paboTam 30 30

IIOATOTOBKA K 3a4€Ty 5,75 5.75

KoHcynbTanuu u mpoMexxyTodHas aTTecTalus 4,25 4,25

Bux koHTpOs (

3a4eT, 1ud.3adeT, IK3aMeH) - 3a4eT

5. Conepixkan

He THCIOUIIJINHBI

Ne
paznena

HaunmenoBanue pas3nenoB AUCIUTUTMHBI yacax

O0beM ayIUTOPHBIX 3aHITHI MO BUJIaM B

Bcero JI 113

JIP

MeTobl, UCTIONB3YIOIIME PEHTIEHOBCKOE U3TyUYCHHUE 8

YO, Bunumast u kosedaTeapbHask CeKTPOCKOTHS

1

2 8
3 Metonsl POC u XAFS, JAMP u OIIP 8
4 8

MeToabl 3MEKTPOHHOW MUKPOCKOIIUHA U Macc-
CIIEKTPOMETPUU

N YRR
> |~

(=2 Kl Kl K

5.1. Jlekuum

No Ne
JICKIUH[pa3iena

HanmenoBanue uimn KpaTKOC COACPIKAHUC JICKIMOHHOTO 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE M3IIyUeHHUE: quana3oH, CBOMCTBA. [lonydeHne peHTreHOBCKOro
U3JTy4YEeHUs1 B PEHTT€HOBCKON TpyOKe U B CUHXpOTpoHe. TopMo3HOE U
XapakTepucTuieckoe uanyuyenue, K-, L-, M-cepun, 3akon Mo3znu. YO-u3znyueHue:
IMana3oHbl )KECTKOro U MArKoro Y@, ceoiictsa. TBEPAOTENBHbBIE U Ta30pa3psiIHbIE
nCcTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILIECTBA U HEIOCTATKH ITOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHHH C JPYTMMU BUJAMU.

Onrtuyeckuit quanazon: YO, suaumsiii, UK. MicTouHuKrH BUIUMOTO U3TydEeHHUS.
JTlromuHECTIeHTTNS, Ta3epHble UCTOUHUKHU. K-muanaszon: OnvKHUN, CpeTHAMN,
naneanil UK. MukpoBOIHOBBIN quamna3oH. PaagnoBoiHOBOE U3ITyYEHHUE:
NMana3oHbl, ICTOYHUKH, TpUMeHeHueE. McciienoBanre CTPYKTYpPhl BEIIECTBA.
[Ipsimast u 0OpaTHasi CTPYKTypHas 3aj1a4a.

Crpykrypa, OJM>KHUN U TallbHUM MOPSIKU, KPUCTAJUINYHOCTh, MOHO- U
MOJIMKPUCTAII, aHU30TPOMUSI CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJN3.
O6pa3zoBanue MuppaKIMOHHBIX MakcUMyMOB. Metoznbl Jlays u Bynega-bparra.
PCA npu momoIi MOHOKpHUCTaIbHOTO nudpakromerpa. M3ydaembie 00beKTHI, R-
daxTop. PacmmdpoBka CTpyKTyphI 110 JaHHBIM MOHOKpHCTanbHOTro PCA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCcTUKH JTUPPAKIMOHHBIX MAKCUMYMOB, MoTy4daemasi uHpopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacindpoBka ganHbIX MYPP. Huzko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKH: HEOOXOIMMOCTD UCIIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIICIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue ciekTpoMeTpsl. lucneprupoBanue cBera Ha
npusMe, TMGPaKIMOHHON peméTke, CBeTOMIBTPax, IPUMEHEHNE CBETOIUOI0B.
Henucneprupyroniuili CHEKTpOMETP: MPUHLUII, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, 6mkHsas UK ciekrpockonust. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBHT, TUIIO- U TUIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIOTHOCTb, JUANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeniéHHol 30Hb1. OnpeneneHue, MpaKTHIeCcKoe




3HaueHne. TypOuaumerpusi, Heenomerpus. CyIHOCTh METOIOB M IPUMEHEHHE.
J/Iunamuueckoe ceeropaccesinue. CylHOCTh METOAA U IPUMEHEHHE.

BoO3HUKHOBEHME U BHJIBI JIIOMUHECIICHITNH. JIFOMHMHECIIEHTHAS CTIEKTPOCKOITHSI.
CymHocTs MeToga u npuMmenenne. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIBI
koneOanuii. [Ipumenenue mis crpyktypHoro ananusa. [Ipodonoaroroska mans UK.
3anuch CEKTPOB € TBEP/BIX BEIIECTB (Ta0NETKH, CYyCIIeH3UH, TUIEHKH ). MeTombl
orpaxkenuns. HIIBO.

3anuch cCeKTpoB IS KuaKocTed U razoB. MK cnekTpockonus ucmyckaHusl.
Crnexrpockomnusi KP. BoznuknoBenue konebanuit. Cessb ¢ UK cnekTpockonuei.
CTpyKTYypHO-TpYyIIIIOBOM aHAJINU3 B KOJIEOATEIbHOM CIIEKTPOCKOIUH.

MeTtoast @IC, kuHeTHUeCKas SJHEprus AeKTpoHa. VICTOUHUKY U3Ty4YeHMs,
XUMUYECKUHN CABUT U CyIIHOCTh MeTo0B YDIC u POC. Ob6pazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-creKkTpockonuu. Bo3HUKHOBEHME
PEHTICHOBCKON (DIIyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerporictBo iprbopo @IC, cX0nCTBO M pa3aIuyms IJIs KaKI0TO METO/A.
BozHukHOoBeHne ciekTpoB XAFS, XuMHUeCKUil CABUT. YCIOBHS 3aMCH CIIEKTPOB
XAFS, 3anmuch CeKTPOB JIJIs1 pPa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyuyaemas uaopmanus. BosHukHOBEeHHE
MarHUTHOT'O PE€30HAHCA, YCIOBUs BO3HUKHOBEHUS SIMP, XapakTepucTUKH MOJIEn.
Xumuuecknuid casur B IMP, koHCTaHTa SKpaHUPOBAaHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, ITapaMeTphI, onpeneinseMsie B IMP.

12

3anuck cnektpos SAMP, @ypre-ciekrpomerpsl, AByMepHbIi SIMP. Ciektpockonus
OIIP, cnuHoBBIE BellecTBa, g-(hakTop, XUMUYeCcKUid caBUr. Hanpasnenus
npuMmeHeHns JOIIP, ciMHOBBIE METKH, CIMHOBBIE JIOBYLIIKH.

13

OO01111e MPUHIIMAITBI AJIEKTPOHHON MUKPOCKOTTHNHU. BUIbI H3my4ueHuH,
00pa3yroImuXxcs MPU B3aUMOJICHCTBUH IEKTPOHHOTO JIyda ¢ 00pa3IioM.
CkaHupyolas 1 IpoCBEUHBAIOIIAs AMEKTPOHHAsI MUKpOcKonusi. COMyTCTBYIOIIHE
METOIBI, ToTydaemasi uHpopmanus. [Ipo6omoaroToBKa ISt AIEKTPOHHOK
MUKpOCKonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
st [I9M.

14

OCHOBHBIE IPUHIIUITBI MAaCC-CIIEKTPOMETPHH. Pesxumbl paboThl Macc-
crnektpomeTpa. KBagpynonsHas, BpemsinponétHas u MAJIJIA macc-
crnekTpoMeTpus. OCOOEHHOCTH M MPUHLUIIBI peaTn3alii aTOMHO-CHIIOBOH,
TYHHEJIHbHOU U OJIMKHETIONIBbHOW MUKpOCKonuu. Juddepeninanpras
CKaHMpYIOLIas KatopuMeTpus. TepMorpaBuMeTpudeckuii ananus. [IpuHumnst
paboTHI U MoTyyaeMasi HtHpopMaIius.

5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

pasmenal

HanmenoBanue unm KpaTKO€ COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApaA

Koi-
BO
4acoB

YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAIU3aTopa, OCHAILIEHHOTO
MprcTaBKaMu J1Js1 Macc-criektpoMerpun u MK-criekrpockonuu razoo0pa3Hbix
[IPOIYKTOB TEPMOJIN3a

[IpoGomoaroToBka st Tepmudeckoro ananusa (TA), o6paboTtka ganHbIx TA,
uHTEepHpeTanys TA KPUBBIX, TIOITyYaeMble TapaMETPhI

[Ipo6omnonrororka st COM. Heoprannueckre u opraHu4eCKie OObEKTHI.

[IpobGomnonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3ioB Meronamu EDS,
WDS, EBSD, XRF

[Tpo6omonrororka st [I3M BBICOKOTO pa3perieHus

AN || B~ W[

[SSIEN B \O B \S I B \)

[Ipo6omnonrororka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii
CHEKTPOCKOITUHI




7 | 4 |Hp060HOIIFOTOBKa s metogoB PCTA, POA, SIMP, DIIP.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

IMoxsun CPC

Crnucok nureparypsl (¢ yKkazaHUEM
pas3zernos, raB, CTPAHHUIl) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacOB

IIOArOTOBKAa K KOHTPOJIbHBIM pa60TaM

Baiitynesuu E.A., babkuna O.B.,
Caernununblii B.A. Tepmuueckuil ananus
OpPraHMYECKHUX MOJMMEPHBIX MaTepuaioB U
KOMIO3UTOB. YueOHoe nocodue. — Tomck:
HarnmonanbHBIN HCCIIET0BAaTEILCKUN
ToMCKuUl TOCYIapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas snekTpoHHas
MUKPOCKOIUS AJ11 HAHOTEXHOJIOTUH.
MeTtoapl 1 npuMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. Benenue B
Kypc «DHU3UUECKUE METOIBI UCCIIEN0BAHUS B
xuMun» : yueonoe nocobue / O. K. bazbuib.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
— TexcT : anekTpoHHbIH // JIaHs :
HIIEKTPOHHO-OMOIOTeYHas cucrema. JIykos,
B. B. ®u3ndeckie MeTOIBI UCCIETOBAHUS B
XUMUH : yaeoHoe nocobue / B. B. JIykos, U.
H. [llep6akoB. — PoctoB-Ha-/ony : KODY,
2016. — 216 c¢. — ISBN 978-5-9275-2023-
7. — Tekcr : anexTpoHHbIiH // JlaHb :
HIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.

30

IIOATOTOBKA K 3aqéTy

Baiitynesuu E.A., babkuna O.B.,
Caernunblii B.A. Tepmuueckuil ananus
OpPraHUYECKUX MOJIUMEPHBIX MaTepUaioB U
KOMIO3UTOB. YueOHoe nocodue. — Tomck:
HannoHanbHBIN HCClIe0BaTENbCKUN
ToMmcKknli rOCy1apCTBEHHBIN YHUBEPCHUTET,
2011. — 56¢. PacTpoBas sneKTpoHHas
MUKPOCKOIHUS JJ11 HAHOTEXHOJIOTUH.
Mertonsl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTtopus 3HaHmit",
2014. — 600 c. ba3suin, O. K. BBenenue B
Kypc «DU3nUeCcKue METO/IbI UCCIIEI0BAaHUS B
xuMumny : yueonoe nocodue / O. K. baspuis.
— 2-e u3g. — Tomck : TT'Y, 2016. — 132 c.
— TexcT : anekTpoHHbIH // JIaHs :
QIIEKTPOHHO-O0HMONIMoTEeYHast cucteMa. JIykos,
B. B. ®u3nueckne MeTOIbLI UCCIIEAOBAHUS B
XUMUM : yaeOHoe nocobue / B. B. Jlykos, U.
H. IllepbakoB. — PocToB-Ha-JlonHy : FODY,
2016. — 216 c¢. — ISBN 978-5-9275-2023-

7. — Tekcr : anekTpoHHbIH // JlaHb :

5,75




|3JI€KTpOHHO-61/I6JII/IOTe‘-IHaSI CHCTEMA. | |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Hazsanue Y HH-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsimox HauwcIeHus: 6aIOB
KM|mecTp| koHTpoIs Oaut eTCs B
MEpOTIPUSTHS A

KonrtponbpHas paboTa mpoBoaANUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUEHUE 45 MUHYT
MUCHbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATalOLIErocs K
KaX101 KOHTPOIbHON. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEEe [0 METOUYECKUM
MaTepuaiam, IpeICTaBICHHBIM B CUCTEME
OnexTpoHHblid OYpI'Y.

5 6annoB — KaX /bl BOIIPOC PACKPHIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHWS, JaH IPaBUIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KaX bl BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTEIIEHbIO
MOJIHOTHI, 3 0ajia — KaKIblii BOIPOC PaCKPHIT
KP1 1 | 5 |ynoBIETBOPUTEIBHO, UMEIOTCS ONPEACICHHBIE [3a4ET
HE0CTaTKU 110 MOJHOTE U COAEPIKAHUIO
Ka)JI0TO OTBeTa, 2 0ajsia — OTBETHI HE
SBJISIFOTCS JIOTMUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)K/IbIi TIOCTABIEHHBIN
BOIPOC PAaCKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PEHUSI TOJTHOTHI U IITyOMHBI U3JI0KESHUS
Marepuaia, B OTBETaX MPUBOAATCA
OeccrucTeMHbIE CBEIEHUS, OTHOCSIIUECS K
[OCTaBJIEHHOMY BOIIPOCY, HO HE JIaloliue
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIPOCHI WM COZIEP>)KaHNE OTBETOB HE
COBIAJAET C MOCTaBIEHHBIM BOIIPOCOM, 1 Oas
— IpyOble OLIMOKHU B OTBETE, BEPHBIMU
saBisitoTcs MeHee 50% oreeToB, O 0alI0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

KoHTposbHas paboTa MpOBOIUTCS HA
NPaKTUYECKOM 3aHATHH B TeUCHHUE 45 MUHYT
MICbMEHHO 1o OusieraM. B Ounere — aBa
BOIPOCA U3 CIMCKA, IPUIIAraroIerocs K
KP2 1 5 |kaxnoil KOHTponbHON. CTYI€HTBI MOTYT 3a4eT
03HAKOMHUTBCS CO CIIUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEe [0 METOUYECKUM
Marepuasam, IpeACTaBIeHHbIM B CUCTEME
OnexTpoHHbli FOYpI'Y.

Texymnii
KOHTPOJIb




5 6ayIoB — 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 JOCTATOYHON CTEMEHbIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIFOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCSA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIHUECS K
MMOCTABJIECHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMUOKH B OTBETE, BEPHBIMHU
saBIsgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymnmi
KOHTPOJIb

KP3

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

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHON CTENEHBIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPE/ICIICHHBIE
HEJOCTATKH IO MOJTHOTE U CONIEPKAHUIO
Ka)XIOTO OTBETa, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU U
000CHOBAHHBIMH, Ka>K/IbI TOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEJICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIH 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

KP4

KonrtponbpHas paboTa mpoBoAUTCS Ha
MPAaKTHYECKOM 3aHITHU B TeUueHUe 45 MUHYT
MMCHbMEHHO T10 OniteTaM. B Omiere — nBa

3a4CT




BOIIPOCA U3 CIIMCKA, MPUIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepHaliaM, MPeACTaBICHHBIM B CUCTEME
OnekTpoHHbI FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MMOJTHOCTBIO, CTYICHT TTOKa3ajl OTJIUYHBIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaKIbIil BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHOU CTENEHbIO
MOJIHOTHI, 3 Oasa — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISTFOTCS JIOTMYECKH 3aKOHYEHHBIMH 1
000CHOBAHHBIMHM, KAl IOCTABIICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCUCTEMHBIC CBEJCHUS, OTHOCSIINECS K
MMOCTAaBJICHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymni
KOHTPOJIb

KP5

KonTposnpHas paboTa mpoBOIUTCS HA
[IPAKTHYECKOM 3aHITHU B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee MO METOINYECKUM
MaTepuaiam, IpeJCTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHMS, JaH IPaBUJIbHBIN OTBET HA KAXKIbIN
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKPBIT XOPOILIO, C JOCTATOYHOHN CTEIIEHBIO
MOJTHOTHI, 3 0asia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPE/IEIIEHHBIE
HEJOCTATKH 110 MOJIHOTE U COJIEPKAHUIO
Ka)JI0TO OTBETa, 2 0aysa — OTBETHI HE
SBIISIFOTCS JIOTHUECKH 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS TOTHOTHI U IITyOMHBI U3JI0KESHUS
MaTepHalia, B OTBETaX MPUBOASATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI MJIN COAEPKaHUE OTBETOB HE

COBITAZIACT C MOCTABJICHHBIM BOIIPOCOM, 1 Oamn

3a4CT




— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% orBeToB, O 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP6

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUIIATalOIIeToCs 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 KAl
3a/laHHBII BONPOC, 4 Oaiia — 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 0ajljia — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCcCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOTIpOcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTcst Meree 50% orsetos, 0 6amIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

ITpome-
KyTOUHAas
arTecTauus

3auéTt

5 6amnoB — KaX /bl BOIIPOC PACKPHIT
[OJTHOCTbIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHUS, 1aH MPABWIbHBINA OTBET HA KaXKIbIN
3aIaHHBINA BOTIPOC, 4 Oaiia — KaX Il BOIIPOC
PACKpBIT XOPOIIIO, C IOCTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0ajia — KaKJblii BOIPOC PaCKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS ONPE/ICIICHHBIE
HE0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)XJIOTO OTBETa, 2 Oaja — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU U
000CHOBAHHBIMH, KaXK/bI TOCTABIICHHBIH
BOIIPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI N3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEJICHUS, OTHOCSIINECS K
[OCTaBJIEHHOMY BOIIPOCY, HO HE JIaolne
OTBETA Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJTH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBIECHHBIM BOMPOCOM, 1 Oan
— TpyObIe OIUOKH B OTBETE, BEPHBIMHU
aBsaroTcsa MeHee 50% orBetoB, 0 0aIOB — HET

OTBCTOB Ha BOITPOCHI.

3a4CT




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMU IIponenypa nposeneHus Kpurepun
OLICHUBaHUsA
arTeCcTallun
[IpoxokneHne npoMexyToOuYHOU aTTecTalli He 00s3aTeNbHO,
BO3MOXKHO BBICTABJICHHE OLIEHKH 110 TeKylieMy KoHTpoito. [Io |B coorBeTcTBHH €
3a4er JKEJIAHUIO CTY/IEHTa IPOBOJIUTCS MPOLeAypa MPOMEXyToUHON |nm. 2.5, 2.6
aTTecTaly o OueTaM ycTHO, B OuieTe /1Ba BOIpoca, [Tonoxenus
MaKCUMaJIbHO MOXHO MOJYyYUTh 5 OaJlIoB.

6.3. ITaciopt ¢oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynbrarel 00ydeHus o KM
1{2]3(4|5/6]7
OIK-1 3HaeT: aNropuTM MOMCKa HHPOPMALIUH T10 3aJaHHON TeMe C UCIOIb30BaHUEM TANAANY
BCEX JOCTYITHBIX IIOUCKOBBIX CHCTEM
OITK-1 'YMeeT: CHCTEeMaTH3HPOBATh U OLIEHUBATh UMEIOIYIOCS WH(POPMALIHIO, TAARANE
COCTaBJISITh AHAIUTHYECKUI 0030p
OITK-1 lMeeT npakTU4eCKHH OMbIT: NCIOIb30BaHMUS HallIGHHOW HH(POPMALUH 110 TAANANE
TEME UCCIICIOBAHM I HHTEPIIPETAUU U aHAJIN3a IIOJyYCHHBIX PE3YyJIbTaTOB
TumnoBbie KOHTPOJIBHBIC 3a1aHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMITIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

He mpenycmotpena

6) dononHumenvHas iumepamypa:

He npenycmorpena

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL;MI’UZMHQ, umeroujuecs 6 oubnuomexe:

1.  JKypHasi HeOpraHM4eCKOW XUMUU
KypHas opraan4eckon XumMun
Kypnan ¢puznueckoit XumMuu
Heoprannueckue marepuaisl
Bectauk "FOYpI'V". Cepus "Xumus"

i

2) MemoouuecKkue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1. duznyeckue MCTOABI UCCIICOTOBAHMA, UCITOJIB3YIOIHEC SJICKTpOMar-

HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.

2. dusznyeckue MCTOABI UCCIICAOBAHMNA: MCTOAbI MAIrHUTHOI'O PC30HAHCA,

MacCC-CIEKTPOMETPHH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIHH: YIeOHOE Tocooue /
B.B. Apnun. — Yenabunck: M3narensckuit nentp FOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



1.

2.

duznyecKue METOABI UCCIICIOBAHUS, HCITONIB3YOIINE 3JICKTpOMar-
HUTHOE M3IyuYeHue: yueoHoe mocooue / B.B. Apnun. — UensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.
duznvecKre METOJIbI MCCIICTOBAHMS: METOIbl MATHUTHOTO PE30HAHCA,
MAacC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOe mocodue /
B.B. Apnun. — Yensounck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMCHTAIlUA

HanmenoBanue
Bn ecypca B
No J'II/ITepa”IF[ypBI 3J1peI<T};£)HH017I bubmuorpadudeckoe onvcanue
dbopme
Baiitynesuu E.A., babkuna O.B., CBemmunbrii B.A.
DIIEKTPOHHO- TepMuyeckuii aHaMM3 OPraHUICCKUX MOJIMMEPHBIX
1 JlononHuTenbHas [OUONIMOTEUHAS MaTepuaIoB U KOMIIO3UTOB. YueOHoe mocobue. — ToMck:
nuTeparypa crcTeMa HannonanbHBIN HcclieIoBaTeIbCKUM ToMCKuUA
patyp
u3arenscTBa JIaHb [rocynapcTBeHHbIN yHUBepcHuTeT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DJIEKTPOHHO- N
ononHuTensHas [GuoHOTe HAS PactpoBas 31eKTpOHHAST MUKPOCKOMHS /1J1s1 HAHOTEXHOJIOTHH.
2 Teparvpa CHCTEMa MeTtonsl u npuMenenne. — M.: M3narenscTBo "JlabopaTopus
patyp snarensersa JIans saanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756
CKTDOHHO- bazpuib, O. K. BBenenue B kypc «Pusnueckue MEeToabl
OcHOBHAS 6H6HHI())TeqHaH vccaeaoBaHus B XuMumy» : yaeobnoe mocodue / O. K. bazpuis.
3 — 2-e m3a. — Tomck : TI'Y, 2016. — 132 ¢. — Teker :
muTeparypa crucTema . )
snarensersa Jlans PIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEUHAS CUCTEMA.
https://e.lanbook.com/book/91951
IEKTDOHHO JIykos, B. B. ®usnueckue METOIBI UCCIECAOBAHUS B XUMUH :
OcHOBHAs 6I/I6JII/II()) N yaeoHoe mocobue / B. B. Jlykos, 1. H. lllep6akoB. — PocToB-
4 TenATYDA cHCTeMa Ha-J{ony : FO®Y, 2016. — 216 c. — ISBN 978-5-9275-2023-7.
patyp srarensersa Jams | Tekct : anmekTpoHHbIH // JIaHb : 3eKTpOHHO-ONOIMOTE I HAS
A cucteMa. https://e.lanbook.com/book/114513

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO O0ECIICUEHMS:

Her

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUTTHHbI

Bun zaparui

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEH/bI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPEIyCTAHOBJIICHHOE TIPOTPaMMHOE 00eCIIeUCHHE, UCTIOIb3yeMOe IS PA3IMYHBIX

BUJIOB 3aHATUN

[IpakTnueckue
3aHATUA U
CEMUHapbI

04
(D

1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTull B cycrnieH3uu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
3. Cuctema TepMHUYECKOTO aHAJIHM3a B COCTABE CHHXPOHHOT'O TEPMUYECKOTO
ananu3aropa (TI'-JICK) Netzsch STA 449C «Jupiter» 1 KBaapyIoJIbHOTO Macc-
cuekrpoMerpa QMS 403C «Aéolosy. 4. CHHXpOHHBIN TEPMUUYECKUI aHATIU3ATOP




(TT-JACK) Netzsch STA 449F1 «Jupiter».

307
Jlexuun (1a) Jlocka, Mmapkepbl
paKTHaecKe 1. Kommnekc ckanupyromien anekrpoHHoi mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHS U . N
COMUHADDL (1) |{lIpocBeunBarommii AIEKTPOHHBIN MUKPOCKOM BbICOKOTO pasperienus Jeol JEM-
P 2100. 3. Iudpakromerp peHTreHOBCKUI nopomkosbiii Rigaku Ultima IV.
[IpakTuyeckue
307
3aHATHUA U (1a) Jlocka, Mmapkepsl

CCMUHApPLbI




