MNMHOBPHAYKU POCCUN
®EONEPAIIbHOE TrOCYOAPCTBEHHOE BIOIXXETHOE OBPA30BATEINIbHOE YYPEXOEHUE
BbICLWEIO OBPA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEP>XOAHRKO
3aBeqyowmin kapegpon
aHanumu4yeckou Xumuu

c
T "f‘

c.l///
Enuceesa T.B.

noodnucsk, pacwugposka nodrnucu
20.04.2022.

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

OT/[.B.02 MeToabl uccnegoBaHus NOBEPXHOCTHU
Ko0 u HaumeHosaHuUe oucuyuniuHbl 8 coomeemcmaeuu ¢ YuebHbiM ririaHom

1. Kog 1 HammeHOBaHMe HanpaBneHus NoaroToBku/cneunanbHOCTH:
04.04.01 Xumwus

2. NMpodunb noaroToBKku/cneumanusaumna: duanyeckas xmmus, opraHmyeckas
XMMns

3. KBanudukaumsa (creneHb) BbINyCKHUKA: MarucTp

4. ®dopma ob6pa3oBaHuUA: 0oYHas

5. Kacdbegpa, oTBevarowan 3a peanmsaumio QUCUUNNUHbIL: __ AHaNNTUYECKON XMMUN

6. CocTtaBuTENM Nporpammbl: 4.x.H., JoueHT Kapnos Cepren iBaHoBUY
PéccHep ®PpaHKk AO.X.H., npodeccop, 3aBeayiolun kadegponm TEeXHUYECKON XUMUU
YHusepcuteta um. Kapna ®. Oceukun, OnbaeHbypr, FlepmaHug

7. PekomeHpoBaHa: HMC xummnyeckoro doakynbteta Ne 3 o1 19.04.2022
(HaumeHogaHue pekomeHOyrouwiel cmpykmypbl, 0ama, HoMep
rpomokosna)
(ommemku o npodreHuUU 8HOCSMCS 8PYYHYH0)

8. YuebHbIn rop: 2022 / 2023 CemecTp: 1




9. Llenu n 3agayum y4e6HOM AUCLUNIIUHDI:
LleJ'IbZ O3HakomneHme MarmcTtpaHToB C cOBpeMeHHbIM/ acnekrtTamm OCHOB MeTodoB
ncecriegoBaHua TBeDD,Od)a3HbIX MatTepuanoB, TMNOBEPXHOCTU, d)VI3VIKO-XVIMVILIeCKVIX MeToaoB
ncecriegoBaHna MmatepmasosB, COD6eHTOB, KaTasin3daTopoB N TeXHOJIOrMm4YecKnx npoueccoB C nX
NMPpMMEHEHNEM. B paMKax d)aKVJ'IbTaTI/IBHOFO KypCa paccMmaTpmnBarlTCcd Mogesi, no3sojidulimne
onucaTb Nnpouecchbl, NpoTekawLline B reteporeHHbiXx cucremax. Ocoboe BHUMaHWE yaendeTca
BOMpocamMm COBpeMEHHbIX MeToaoB UuccrneagoBaHud (MK-CHGKTDOCKOI‘IVIVI, DeHTFeHOBCKOIZ
D,I/Id)DaKLI,MI/I, aD,COD6LI,VIOHHbIX MEeTOO0B ncciegoBaHUA CTPYKTYPbI, NMOBEPXHOCTH, I'IODI/ICTOCTI/I)
TBeDD.OCba3HbIX COD6€HTOB N KatTaJan3atopoB, pacCMaTpmMBakTCA TeopeTunyeCckme OCHOBDI
KNCJIIOTHO-OCHOBHOI'O reTepOreHHoro Kkatasjim3a.

10. Mecto y4ye6HOM AucuMnnuHbl B cTpykType OOI: (umkn, Kk KOTOPOMY OTHOCUTCS
AVCUMNIIMHA, TPe6GOBaHNS K BXOAHbLIM 3HAHUSIM, YMEHUSIM Y KOMNETEHUMAM, OUCLMUMNMHGI, As
KOTOPbIX AaHHAas AUCUMNIMHA SBNSIETCA NpeaLlecTBYOLWEN)

dakynbTaTmB.

MMeTb npeactaBneHne o6  akTyalibHbIX  npobfieMax CoBPEMEHHOW TeopeTUdeckon U
3KcnepuMeHTanbHOM XUMUKU; MOHMMAaTb UX 3HaAYeHWe AN pa3BUTUS HayKu U NPOU3BOACTBA

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUs no AucuunnuHe/moaysnio (3HaHUA,
YMEeHUs, HaBblKW), COOTHECEHHbIe C MMaHMpyeMbIMU pe3yfibTaTaMU OCBOEHUS
obpa3oBaTenbHOWN NporpamMmbl (KOMNEeTEHUMAMU BbINYCKHUKOB):

Koa HasBaHue Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 06ydeHust
KoMneTeHuuu

MKB- | CnocobeH Ha | K-3.1 | Cuctematmsupye | 3HaTb: NPUHLUMNBI cbopa "

3 OCHOBe T wuHdopmaumio, | cuctemaTusaumm MHGopMaLmm B
KpUTMYECKOro NONYyYEHHY0 B | Npouecce  Hay4HO-UccrnegoBaTeNbCKON
aHanmsa xoge HWP  wun | paGoTbl.
pesynbTatos HNOKP,
HUP ” aHanuavpyet ee YMeTb: aHanusnpoBaTb W CpaBHMBATb
HUOKP U conocTapnseT c | COBPEMEHHbIE  MeToAbl  MCCrefoBaHus
OLEHMBATb nuTepaTypHbiMu | MOBEPXHOCTY, MCMOMb3ys NTEpaTypHbie
nepcnexkTMBbI JaHHbIMU AaHHbIE.
X Bnagets: OCHOBHbIMU npremamm
fipakT4eckor paboTbl C neyaTHbIMU WU LMEPPOBLIMU
° NCTOYHMKaMM nHpopmaumm npu
MPUMEHEHN N3yveHun MEeTOOOB  MCCrefoBaHus
" NMOBEPXHOCTH.
NpoAOIHKEeHN
A pabot B |[K-3.2 | Onpegensiet 3HaTb: COBPEMEHHbIE aCMNEKTbI Pa3BUTUS
obnactu BO3MOXXHblE MEeTO40B UccnegoBaHUsA NOBEPXHOCTU.
pranyeckon HanpaBneHus
" pa3BUTUS PaboT U YMmeTb: hopMynnpoBaTb LENU U 3agayu
HeopraHmJec NepcneKTMBLI nccneaoBaHus no npakTU4ecKkomy
KO XVMUM NPaKTUYECKOTO NPYMEHEHMIO METOAOB MCCrefoBaHMUSA

NPUMEHEHIS NMOBEPXHOCTH.
MOMyHeHHbIX BrnageTtb: HaBblkaMy  NpPaKTMYECKOro




pe3ynbLTaToB

NPUMEHEHUS NOSTYYEHHbIX Pe3yNbTaToB B
obnactn cumsnyeckorn N aHanUTU4EeCKon
XUMUMN.

12. O6bemM gucuuniMHbI B 3a4eTHbIX eauHuuax/yac.(e coomeemcmeuu ¢ y4ebHbIM

nnaHom) — /72 ..

Popma NpomMeXyTo4YHOM aTTecTauum (zavem/sk3ameH) 3adeT

13. Buabl yueb6HOM paboThl

TpyaoeMKoCTb
Bug y4ebHon paboThbl Bcero Mo cemecTpam
Ne cemecTpa 1 Ne cemecTpa

AyanTOpHbIE 3aHATUSA
B TOM Yucne: neKkuum 36
npakTnyeckue
nabopartopHble
CamocTosiTenbHas paborta 36
dopma npoMeXyTo4HOM aTTecTauum
(3ayem — 0 yac. / 5k3ameH — _4ac.)

Wroro: 72
13.1. CopepxxaHne AUCLUMNIUHLI
n/n HanmeHoBaHwue pasgena

CopepxxaHue pasgena gUCUUnivHbI
ONCLUNNINHBI
1. Nekuun

1.1 BeeneHwe. BeegeHne — DKOHOMUYECKOE pacCMOTPEHNME.
1.2 TeopeTnyeckme OCHOBLI TeeppodasHole maTepuanbl. OCHOBHblE MOHATUS U

hm3nKo-xMmMnn1 MaTepunanos

onpegeneHusa. TeopeTndeckme OCHOBbI PU3UKO-XUMUU
MaTepmanoB. XMMUSA NOBEPXHOCTW.

1.3 MeTtoabl nccnegoBaHms MeToabl wnccnegoBaHus TBepaodasHbiX MaTepuaros.
MaTepuarnos. XuMmnyeckme MeToabl UCCneaoBaHus.
14 MeTtoabl nccnegoBaHms CnekTpanbHble MeToabl uccrieoBaHus.
MaTepuanos. KonebaTtenbHasa  cnekTpockonus (UK, Paman).
OnekTpoHHas cnekTpockonua. AMP-cnekTpockonus.
15 MeTtoabl nccnegoBaHms ApcopbunoHHble MeToabl. WccneposaHne
MaTepuaros. aacopOLMOHHBIX paBHOBECUN. MeTopg
HU3KOTEemMNepaTypHon agcopbumm ra3oB (a3oT, KPUNTOH
nap.)
1.6 MeToabl nccnegoBaHus Hpyrue MeTodbl nccnenoBaHu4A NMOBEPXHOCTW.

KpI/ITI/I‘-IeCKOG NOBEPXHOCTHOE HaTAXXeHuWe CMavyMBaHUA.




MaTepumanos. PTyTHaFI NnOoOpoOMETPUA. TepMVILIeCKVIe MeTodbl.

1.7 MpumeHeHue matepuanos. | NpumeHeHne TBEpOOda3HbIX MaTepuarnos.
lMpnmeHeHne B copbumm, kaTanmae
1.8 OcHoBbI reTeporeHHoro katanusa: agcopobuus,
OcHoBbI reTeporeHHoro
afcopbumoHHasa Teopusa reTeporeHHoro kaTanusaa,
KaTanusa
KMHETUKA.
1.9 Mogenu reTeporeHHoro katanuaa: knaccudukaums no
Mogenu reteporeHHoro N .
KaTanusa ANEKTPOHHON CTPYKTYpE; Knaccudumkalms no
) CTEPUYECKMM (paKTOpaMm; aHepreTuyeckne pakTopsbl.
1.10 K1CnoTHO-OCHOBHbIN Mpumep KMCNOTHO-OCHOBHOMO reTePOreHHOro Katanmaa,
reTeporeHHbIn KaTanus CTPYKTYypa LIe0NNTOB M UX CBOMCTBA.
1.11 MakpoKMHeTMKa NpoLeCccoB B COPOLMOHHBIX U
MakpoKknHeTMKa NpoLeccoB
KaTanuTuyeCcknx QUHaMn4eCcKNx cucTemax.
1.12 N36paHHble
N36paHHble TeXHONOrM4Yeckne NpoLecchl ¢
TEXHOJSI0rM4yeckne npoLecchl
NPUMEHEHNEM KaTann3aTopoB. KpekuHr.
C NpUMEHEHNEM
N3omepusaumsa. AnkunmpoBaHme.
KaTanms3aTopos.
13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUMN
HanmeHoBaHue
Ne
n/ pasgena Buabl 3aHATUR (4acoB)
n
ANCLMNITNHDBI
Jlek- Mpak- JTabopa- Camocrtos- Bcero
umnn TUyeckune TOpHble TernbHas
paboTa
1 BeeneHue. 3 — — 3 6
TeopeTnyeckme OCHOBLI
PU3NKO-XUMUMK 3 3 6
mMaTepuanos
MeTogbl nccnegosaHuna
A A 12 12 24
MaTepuanos.
MpnmeHeHune
P 3 3 6
MaTepuanos.
2 OcCHOBbI reTeporeHHoro 3 - - 3 6
Katanusa
3 Mopaenu reteporeHHoro 3 - - 3 6
KaTanuaa.
4 KncnoTHO-OCHOBHbLIN 3 - - 3 6
reTeporeHHbINn KaTanms
5 MakpokuHeTuka 3 - - 3 6
npoLeccos
N36paHHble
6 TexHornornyeckue 3 - - 3 6
npoueccsl ¢
NpUMEHEHEM




KaTanM3aTopoB. | | | |

UToro: 36 - — 36 72

14. MeToau4ecKkue yKkasaHus Ans 06yyarowWwmxcs N0 0OCBOEHUIO AUCLUNIIUHDI

CTyaeHTbl BbINOMHSAIOT 3adaHuda npenogasatensd npu NoAroToBKE K 3aHATUAM, MOMb3ySAChb
OCHOBHOM M [ONOSTHUTENBHOW NUTepaTypour, a Takke MHTepHeT-pecypcamn. OgHon n3 copm
caMoCTOATENbHOM paboTbl ABNSETCS HanMcaHue pedepaTos.

15. MNMepeyeHb OCHOBHOM U AOMNONIHUTENILHOW NUTepaTypbl, PeCYypCOB UHTEPHET,
HeoO6XoaUMbIX ANA OCBOEHUA AUCUMUNIIUHbI (CrIUCOK Jlumepamypbl 0hopMrisiemcsi 8
coomeemcmeuu ¢ mpebosarusmu TOCT u ucrionib3yemcsi obwas ckeo3Hasi Hymepayus Oris
8cex 8ud08 UCMOYHUKO8)

a) OCHOBHas nuTepaTypa:

Ne NcTouHNMK

n/n
CarnbHukos B.[]. CogpemeHHble MemoOdbl aHaumu4ecKko20 KOHMpPOis Mamepuaros :
nab. npakmukym / B.L]. CansHukos, U.B. Mypaeseega. - Mockea : MUCuC, 2020. - 77 c.

1 - Tekem : anekmpoxHbil // O6C "KoHcynbmaHm cmydeHma" : [caim]. - URL :
https:/iww.studentlibrary.ru/book/Misis_494.html

5 Kpucmuan . Ananumudeckas xumus: 6 2 m. / . KpucmuaH. — M.:. BUHOM,

nabopamopusi 3HaHul, 2009 . — (ny4wud 3apybexHbil y4ebHuK).- T.2.- 504 c.

0) gononHuTenbHasa nuTeparypa:

Ne
NcTouHmk
n/n

Kunepman C. Jl. OcHO8bI XuMuYeCcKol KUHemuKu 8 eemepozeHHoM kamasu3se / C.J1.

1 KunepmaH .— M. : Xumus, 1979 .— 349 c.
Hegpedos B.U., YepenuH B.T. ®usudeckue memoOdbi uccrie0o8aHus noeepxHocmu

2. meepOdbix mesn. M.: Hayka, 1983, 296c.

3 MeTogbl aHanuaa nosepxHocTtu/ MNog pen A.3angepHbl. M.: Mup, 1979, 582c.
Byaopad O., denuap T. CoBpemeHHblE MeTOObI MCCrieaoBaHMst noBepxHocTu. M.: Mup,

4. | 1989, 568c.
ModuguuyuposaHHbie KpemHeseMbl 8 copbyuu, kamanuse u xpomamozpaguu / [I.B.

5. | JlucuykuH, I.B. Kydpsisues, A.A. CepdaH u dp.] ; o0 ped. I".B. JlucuuykuHa .— M. :
Xumus, 1985 .— 246
Tomac [x. lemepoeeHHbIl kamanu3 / [x. Tomac, Y. Tomac ; lep. ¢ aHen. [.A.

6. | KoHdpambesa, M.B. Cepdobosa; Nod ped. A.M. PybuHwmediHa .— M. : Mup, 1969 .—
452 c.
MNMaykwmuc E.A. UHgbpakpacHas criekmpoCKOrusi 8 2emepo2eHHOM KUC/IOMHO-

7. | ocHosHOoM kamanu3se /E.A. lMNMaykwmuc. — Hosocubupck: Hayka. Cub. omd-Hue, 1992. —
253 c.

8 J. Rouquerol, F. Rouquerol, K. S. W. Sing, P. Llewellyn, G. Maurin. Adsorption by

Powders and Porous Solids: Principles, Methodology and Applications, Academic
Press (2014).




9. | I'pee C. Adcopbuyus, yOernbHas nosepxHocms, ropucmocms / C. I'pee, K. CuHe. —
Mockea : Mup, 1984. — 310 c.

lMepcnekmuebl cuHmMe3a U  UCMOMb308aHUSI  yropsiOOYEHHbIX  Me30rMopuUCmbIX
mMamepuasios rpu CcopbUUOHHO-XpoMamoapahuyecKkoM aHanuie, pasoenieHuu Uu
10 KOHUeHmMpupoeaHuuU ¢husuosioaudecku akmugHbix eeuwjecmes (063op) / C.U. Kapnos, F.

‘| Roessner, B.®. CenemeHes, C.C. ynbbuH, H.A. benaHosa, E.B. bopoduHa, E.O.
KopabenbHukosa, O.0. KpuxaHosckas, W.B. HedocekuHa // CopbuUOHHbIE U
Xpomamoepacghuyeckue npoueccbl .— BopoHex, 2013 .— T. 13, ebin. 2. - C. 125-140 .

Cmpykmypa u eudpamauyusi op2aHO-HeopaaHU4eCcKuUx KOMMNO3UMHbIX Mamepuasios Ha
ocHoge MCM -41 no daHHbIM UK-cnekmpockonuu / C.U. Kaprios, F. Roessner, B.®.
11.| Cenemenes, J1.C. Hewaesa, H.A. benaHosa, E.B. bopoduHa, A.H. XapuH, (O.[.
Mepkynosa, H.B. benskosa, J1.A. CuHsesa // CopbyuoHHbIE U Xpomamoepaghudeckue
npoueccbl .— Bopornex, 2013 .— T. 13, ebin. 3. - C. 273--283 .

FemepoeeHHbIli Kamanu3 : y4yebHoe rocobue 0Onsa cmyd. ey3o8, 06y4. [0
cneyuanusayuu 011013 "Xum. kuHemuka u kamanu3" cneuuansHocmu 011000
12.| "Xumus" / O.B. Kpbinoe .— M. : AkademkHuza, 2004 .— 679 c. : un., mabn. —
(Knaccuueckul yHueepcumemckuti y4ebHuk XXI eexka) .— bubnuoep.: c. 665 - 668 .—
[Mpedm. yka3.: c. 669 - 676.

B) MHOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe PECYPChI:

Ne
NcTouHmk

n/n

8 http: // www.lib.vsu.ru-8H6 BI'Y

9 http://www.chemie.uni-oldenburg.de/

10 http:/imww.chemgapedia.de/vsengine/topics/de/viu/Chemie/Technische_00032Chemi

e/index.html
11 | http://www.roessner.chemie.uni-oldenburg.de/
12 | O6pasoBaternbHbl noptan "OnekTpoHHbIM yHuBepcuteT BI'Y" https://edu.vsu.ru/

17. UHcpopmMaLMOHHbIE TeXHOSOruU, UCnosnb3yeMble ANA peanu3auum yyebHom
AUCLUNIUHBI, BKITHOYasa nporpamMmHoe obecrnevyeHme n MHpopMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEOBXO0AUMOCTH)

Mpu peanusaumn y4ebHON ANCUUNIIUHBI UCNONBb3YIOTCA ANIEMEHTbI 3NEKTPOHHOIO
oby4yeHuns (30) m guctaHumoHHble obpasoBaTtenbHble TexHonormn (OOT) B vactm
OCBOEHUSA JIEKUMOHHOrOo MaTepuana, npoBefeHUs TeKylwen U MNpOMEXYyTOYHOM
aTTecTtauuu, nNpoBedeHUs YacTu nabopaTtopHbiXx paboT U camocTosATeENbHOM paboTbl
obyyarowmxca no gucuuninuHe, no3ponsowme obecneynmBatb OMNoOCpenOBaHHOE
B3aumMmogencteme (Ha pacCcTosHUKM) npenogaBatenen u obyyarwmxcs, BKNH4Yas
WHCTPYMEHTbI  3NIEKTPOHHOM  MHGOPMaUUOHHO-0OpasoBatenbHonm  cpegbl  BIY
«OnNeKkTpoHHbIN  yHMBepcuTeT BlIY» (https://edu.vsu.ru), npoBegeHne BebUHapPOB,
BUAEOKOH(EPEHL M, B3aUMOOENCTBUE B COLICETHX, NMOCPELCTBOM 3NIEKTPOHHOW MOYThHI,
MecceHopkepoB. [ns OCBOEHWUS OMCUUNAUHBI PEKOMEHAYETCA CNMCOK nutepaTtypbl U
pecypcbl Ans anekTpoHHoro obyyeHus (30) (n. 15).

18. MaTepuanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:



http://www.lib.vsu.ru-знб/

HoyTOVK Dell Inspiration, mynbTuMmeamnHsii npoektop EPSON

19. OueHouHbIe cpeacTBa ANA NpoBeAeHUs TEKYLEN U NPOMEXYTOYHOMN
aTrecTtauum

Mo pelleHno Kadeapbl OLEHKM 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTABMEHbl MO
pesynbTatam Tekylleln atTectaumm oby4yatollerocs B CEMECTPE, HO He paHee, YeM Ha
3aKnYUTENBHOM 3aHATUW. [pu Hecornacum cTydeHTa C OLEHKOM nocnenHuin BripaBe
coaBaTb 9K3aMeH/3a4eT Ha ObLLMX OCHOBAHMSX.

MopsAOK OLIeHKM OCBOEHMSI 0byYatoLmMmMmcs y4ebHOro maTepuana onpeaensieTcs
cofepXaHeM CreayoLmnx pasaenos ANCUMNIUHDI:

UHankaTop(bl
Ne | HanmeHoBaHue pasgena | Komnete ,u,ocmmengm) OueHouHble CpeacTBa
n/nm | gucumniuHel (Moayns) HUMA(n) KOMNETEHLMN
BeeaeHue. MK-3.1, CoobweHne/goknaa/npeseHTa
1. MK-3 Ums
MK-3.2
TeopeTnyeckne OCHOBbI MK-3.1 KoHTpornbHas paboTa
2. dmanko-xmmmnn MNK-3 ’
MaTepuarnos MNK-3.2
MeToabl nccnegoBaHus < MK-3.1, CoobweHne/goknaa/npeseHTa
3. MK-3
MaTepuanos. MK-3.2 uns
MpumeHeHne MK-3.1, CoobweHne/goknaa/npeseHTa
4. MaTepuanos. MK-3 MK-3.2 L4
MK-3.1, KoHTponbHasa paboTta
5. OcHoBbI reTeporeHHoro MK-3
KaTanmaa MK-3.2
MK-3.1, KoHTponbHasa paboTta
6. Mopgenu reTeporeHHoro MNK-3
KaTanmsa. MK-3.2
. MK-3.1, KoHTponbHasa paboTa
7. KncnoTHO-OCHOBHBIN MK-3
reTeporeHHbIN kKatanus MK-3.2
MK-3.1, KoHTponbHasa paboTa
8. MakpoknHeTrka MK-3
npoLeccos MK-3.2
N36paHHbie Coobwenne/goknaa/npeseHTa
TEeXHomMornyeckme MK-3.1, Lmsi
9. npoLecchl ¢ MK-3 MK-3.2
NpUMeHeHneM '
KaTanus3aTopoB.
lMpomexyToyHas aTTecTaums
CobecenoBaHue no ounetam
dopma KOHTpONS - 3a4eT




20 TunoBble oLeHOYHbIe cpeacTBa U MeToAMYeCKNe MaTepuansbl, onpeaensolme
npoueaypbl OLLeHUBaHUA

20.1 TeKywuMi KOHTPOSb YyCNeBaeMoCTH
KoHTporb ycrneBaemocTu Mo AUCLMNITMHE OCYLLECTBMSETCH C MOMOLLbIO CNeayoLWmnxX
OLEeHOYHbIX CPeacTB:

MNMepeyeHb 3apaHnKn, Tem pecpepaToB, TeM Npe3eHTaLUn, OOKNa[oB:

ohwhpRE

o

© N

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

TBepaodasHble MaTepuansi.

XMnsi NOBEPXHOCTMW.

MeToabl nccnegoBaHuna TBepaodasHbIX MaTepuanos.

CnekTpanbHble MeToabl UCCNegoBaHNsa NOBEPXHOCTN U MaTepPMarnos.
KonebatenoHaa cnektpockonusa (MK, PamaH) wuccnegoBaHus MNOBEPXHOCTU W
MaTepuanos.

OnekTpoHHasa cnekTpockonua. AMP-cnekTpockonus nccrnegoBaHnst MOBEPXHOCTU U
MaTepuanos.

AncopbunoHHbIe MeToAbl UCCefOBaHNSA NOBEPXHOCTU U MaTepmarnos.

MeTopn HU3koTeMnepaTypHou agcopbumm ra3os (a3oT, KPUMTOH 1 Ap.)

Teopwus paBHOBeCUS agcopbums-gecopbuus. MmcTepeanc agcopbumn.
KannnnapHasa (unn  nopuctas)) KoHAeHcauus.  Knaccudwmkaums  m3otepm
dumamnyeckon agcopbumnn. Tunbl aacopOLMOHHBIX U30TEPM.

Tunbl ructepesmca agcopbummn. WMHdopmaumsa o CTPYKType, MOBEPXHOCTU W
NMoOpuUCTOCTM TBepAodasHbIX MaTepuarnoB, MofyvYaeMass Ha OCHOBE W30TepMm
agcopobumn.

N3oTepmbl  agcopbumm JleHrmiopa, bpeHayspa-Ommeta-Tennepa. JlMHenHble
dopmbl ypaBHeHui JleHrmiopa, PpenHgnnxa, BIT.

MeToabl n3yydeHnss NOBEPXHOCTU M MopucTocTu matepuanoB. Metog BOX (metoa
BbappeTta-[xonHepa-XaneHgbl (BJH, Barret-JoynerHalenda). t-Metog [debypa u
JinnneHca (t-plot method DeBoer-Lippens). YpaBHeHue KenbBuHa.

MeToabl onpefeneHns NOPUCTOCTU, pacnpegerneHns nop no pasmepam. Pacdyet
obbema, pamameTpa nop Metogom bappeta-[xonHepa-XaneHga, MeTtogom
Henmopa-Xunna.

Monyamnupudeckne metoabl Horvath n Kawazoe (metog HK), Saito, Foley, Cheng
n Yang [Onsa OUeHKM pacnpedeneHuss nop Mo pasmMepam And  LWenesblX,
UUNMHOPUYECKUX U cdheprnyecknx nop.

Opyrve meToabl unccrnegoBaHUs MNOBEPXHOCTU.  KpuTudeckoe MNOBEPXHOCTHOE
HaTshKeHne cMaumBaHus. PTyTHas nopomeTpus.

Tepmuyeckne meToabl nccregoBaHUs MaTepuarnos.

BbluncnmtensHble npouenypbl, OCHOBaHHbIE HAa Teopun PyHKUMOHaNa NNoOTHOCTU
(DFT)

KMCrOTHO-OCHOBHLIN reTEPOreHHbIN KaTanna n cpepbl €ro NPUMEHEHUS.

Lleonntbl nx ceonctea n npuMeHeHue.

TexHonornyeckne nNpouecchbl ¢ NPUMEHEHNEM KaTann3aTopos.

KpeKkuHr n cdpepbl ero npuMeHeHus.

N3omepusauma n cepbl NPUMEHEHNS.

AnknnuposaHue n cepbl NPUMEHEHHUS.

Xvmnyeckne metoabl MccnegoBaHus.

MpumeHeHne TBepAodasHbix MaTepuanos. [pumeHeHne B copbumm, katanmse

MepeyeHb 3ag4aHN ANt KOHTPONbHbLIX paboT

Tema. OcHOBbI reTeporeHHOro KaTtanusa u MeToAbl UCCneaoBaHUSA KaTanu3aTopoB.
BapuaHT 1.

1. TeepaodasHble MaTepumansi.

2. Mopgenu reTeporeHHoro karanusa.
BapuaHT 2.



1. MeToabl nccnegosaHusa TBepaodasHbLIX MaTepmuarnos.
2. Apncopbums.
BapwmaHT 3.
1. KonebatenbHas cnekrpockonus (MK, PamaH) nccrnegosaHunsi NOBEPXHOCTU M MaTepuraros.
2. Tepmuyeckne meToapl.

OnucaHne TexHonormum nposegeHnAa: NnMCbMeHHasn pa60Ta.

TpeboBaHUA K BbINONHEHMIO 3a4aHUIA (MK LUKanbl U KpUTEPUM OLIEHUBAHUS):
OtnuyHo —  95-100%; xopowo —  75-80%; ypoenetBoputensHo —  55-60%;
HeyaoBNeTBoOpUTENbHO — MeHee 55%.

20.2 NMpomexyTo4Haa aTrectauma
lMpomexyToyHasa aTTecTaums No AUCLMMNINHE OCYLLECTBAAETCA C NOMOLLBLIO CreayoLmnX
OLIEHOYHbIX CPEeaCTB:

CobecenoBaHue no 6uneTam K 3aveTty

NMepeyeHb BONPOCOB K 3a4eTy:

Paspen 1. BeegeHue

OKOHOMUMYECKOe pacCMOTPEHME.

Paspen 2. TeopeTnyeckne oCHOBbI (PU3MKO-XMMUM MaTepUanos

TeepaodasHble mMatepuanbl. OCHOBHblE MOHATUA W onpedeneHusl. TeopeTudeckue OCHOBbI

OU3MKO-XUMUN MaTepmnanos. XuMnst MOBEPXHOCTU.

Paspen 3.MeToabl uccnegoBaHus matepranos.

MeToab! nccnegoBaHns TBepgodasHbix MaTepmanoB. XMMUYeCcKne MeTobl MCCneaoBaHus.
CnekTtpanbHble MeToabl uccnegoBaHus. KonebatenobHas cnektpockonus (UK, PamaH).

OneKTpOoHHas CNeKTPOCKOMMS.

AMP-cnekTpockonus.

AncopbumoHHble meTtoabl. MccrnepoBaHne agcopbLUMOHHBIX paBHOBECUA.

MeTtoa Hu3koTemnepaTypHom agcopbuumn ra3os (asoT, KPMNTOH U Ap.)

Opyrve meToabl MCccrnegoBaHns NOBEPXHOCTH.

Kputnyeckoe noBEPXHOCTHOE HaTSKEHNE CMaYnBaHus.

PTyTHasa nopomeTpus.

Tepmunyeckme meToabl UCCreqoBaHUS MaTepuarnos.

Pasgen 4. MpumeHeHue maTtepuanoB

MpumeHeHne maTepuanos B COPOLMOHHLIX MpoLeccax.

NpumeHeHne B kaTanuse.

Paspgen 5. OCHOBbI reTeporeHHOro Katanusa

OcHOBbI FeTeporeHHoOro kKartanusa: agcopbumsi, agcopObuMoHHas Teopus reTeporeHHOro Kartanusa,
KMHeTMKa.

Paspgen 6. Mogenu reteporeHHOro Karanumsa

Mopgenu reTeporeHHOro kKatanusa: Kraccudukaums rno SMeKTPOHHOW CTPYKType; Knaccudukauusa rno
cTepunyecknm dpaktopam; aHepretTmyeckme oakTopsbl.

Pasgen 7. KNCNOTHO-OCHOBHbIN FreTeporeHHbIN Katanus

Mprmep KMCNOTHO-OCHOBHOIO rETEPOreHHOro Katanuaa, CTpyKTypa LieoniMToB U UX CBOMCTBA.

Pazpgen 8. ®nsnko-xumMmnyeckme metoabl UCcriefoBaHUA KaTarm3aTtopoB

Pun3nKo-xMMmnyeckne MeToabl UCCreAoBaHMs kKaTanusaTtopoB. CrnekTpanbHble MeToAbl. Tepmuyeckune
MeToabl.

Pasgen 9. U36paHHble TeXHONOrM4eckue npouecchbl C NPUMEHeHUneM KaTtanm3aTtopoB

M3bpaHHble TEXHOMOIMYECKME MPOLIECCHl C MPUMEHEHMEM KaTanm3aTopoB. KpekuHr. Mzomepusaums.
AnkunupoBaHue.

OnucaHwme TexHonornu npoBeneHus

3aueT npoBoauTCA B NUCbMEHHOM dpopme. CTyaeHT 06s3aH MakcmanbHO Nogpo6bHO 1 ¢
npvMepamm U3noXnTb CyTb KaxKgoro Bonpoca. MNMpenogaBatens MMEET NPaBo Ha YTOYHSAOLLNE U
AOMONHUTENbHbIE BOMPOCHI B Npedenax TeOopeTUYEeCKOoM M MNPaKTUYECKOM YacTu AaHHOW
ANCUUNITUHBI.



OnucaHune KputepueB U WKalnbl oueHnBaHusA KOMNneTeHUuUn (pe3yanaTOB OGy‘-IeHVIiI) npun

n pOMe)I(YTO‘-IHOﬁ aTrecTauummn

paboyer nporpammon, yCnewHoe BbINOSIHEHWE BCeX 3agaHun.
OrtBert obocHoBaH, apryMeHTUpoBaH. JonyuieHs!
He3HauuTenbHble OLIMOKW, HETOYHOCTWU, KOTOPble MCMNpaBMEHbI
nocne 3amevaHvs npenogaBaTtensi.

YpoBeHb

5 ccopmuposa
KpuTepumn oLeHMBaHUSA KOMNETEHLNNA HHOCTM LLkana
KOMMeTeHUMN OLIEHOK
MonHoe 3HaHMe y4ebHOro wmaTepuana, npPeaycMOTPEHHOro 3aumeHo

3HaHMA  HecucTtemaTudeckue, OTpbiBOYHble. B oTBeTax
JonyuleHbl rpydble npuHuMnuanbHble ownbkn. Ownbkn He
YCTPaHAKTCS N0 AONOMAHUTENBHLIM BONpOCcaM nNpenogasaTtens.

He 3aumeHo
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