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1. lleau ocBOeHUNA TUCHUILIUHBI

HNucuuminuHa pa3pabotaHa B cooTBeTcTBUM ¢ DefepanbHbIM  TOCYAApCTBEHHBIM
o0Opa3oBaTelIbHBIM CTAaHAAPTOM IO HampaBieHuto «Dusuka» M HauWHAET FOTOBUTH CTYIEHTOB-K
OpraHM3alMOHHO-aJMUHUCTPATUBHOM, IPOEKTHOM M MCCIIEI0BATEIbCKO-aHAJUTUYECKON BHIaM
AesaTebHOCTH. KOHKPETHO MOArOTOBKA 3aKIIIOYAETCS B CIECTYIOMIEM:

® OpraHu3alMOHHO-3JIMUHUCTPATHBHAsA — B PALMOHAJIBHON OPraHW3allMd U IUIAHWUPOBAHUU CBOEH
NEeSITEIbHOCTH B COOTBETCTBHM C TpeOOBaHUSAMHU paboToAaTeNs] U YMEHHHM I'PaMOTHO NPUMEHSTH
ITOJTy4E€HHBIE 3HAHUS,

® [IPOEKTHAas — B YMEHHUU IO MECTy pabOThl PAClO3HATh MEPCHEKTUBHOE HauWHAHUE WM 00JIacTh
NEATENBHOCTH U BKIKOYUTHCS B PEAIM3ALUIO IIPOEKTA MO pYKOBOJACTBOM OIBITHOIO CHEUAINCTA, &
TaK)XKe B TOTOBHOCTU pabOTaTh PsAOBBIM HCIIOJIHUTENEM IIPOEKTa,

® lCCleI0BaTEeNbCKU-AHATUTUYECKAs — B BECHUU NIEPBUYHON aHAIIMTUYECKON pabOThI Ui OTBETOB Ha
CEMHUHAPCKUX 3aHSATHUSAX, BHIIIOJIHEHUS MHANBUIYaJIbHBIX 3aJaHUI 1 HAallMCAHUS KypCOBOM pabOThI.

e MHOro(akTopHas 1eJb AUCUUIIINHBI — C(QOPMUPOBATH Y CTYACHTOB CUCTEMHbIE 3HAaHUS 00
OOLIENPUHATHIX METOIaX 00pabOTKU U MPEJICTaBICHUS SKCIIEPUMEHTANIbHBIX IaHHBIX, 3aKPENUTh Ha
IIPaKTHKE B paMKax Jab0paTopHbIX pabOT Moayd4aeMble TEOPETUUECKHUE 3HAHUS.

L I[J'If[ JOCTHIKCHHUA 3TOH e NpernoJaBaHue TUCHUIIIMHEBI IIPU3BAHO PCIOUTE CIACAYIOIUC 3aJa4Yn:

e chopMHpPOBATh y CTYACHTOB CHCTEMHOE MPEJCTABICHHUE O COBOKYITHOCTH €CTECTBEHHO-HAYYHBIX
TUCITUTIIINH, 3aHUMAIOITUXCS TIOBEPXHOCTHIO;

® J1aTh CHOCHHAINCTaM TNPOYHBIE (AKTUUECKHE 3HAHUS 1O M3YYCHUIO PaA3JIMYHBIX BHUIOB
MMOBEPXHOCTHBIX SIBJISICHUM;

e OOy4duTh KPUTHYECKOMY aHaJM3y HAY4YHOTO MaTepHalia, MPEACTABISIEMOTO B JIUTEPATYPHBIX
HACTOYHHUKAX,

e 00yunth OGMOPMUTEIHCKUM W BBIYHCIUTEIBHBIM HaBBIKAM, HEOOXOJUMBIM i O(OPMIICHHS
ab0paTOPHBIX, KypcoBbIX padoT u BKP.

2. Mecto qucuMiuinHbl B cTpykrype OII

B crpykrype OIl agucuumiauHa OTHOCUTCS K 4acTh, (opMHpyeMoN  ydacTHUKaMU
00pa3zoBaTeIbHBIX OTHOIIICHUH.

Kypc «®Pu3nka noBepXHOCTH» HOCUT MEKIUCUUIUIMHAPHBIA Xapakrep. Mcnoisb3ys cBeneHus u3
pa3auuHbIX oOJacTe eCTEeCTBEHHOHAyYHOTO 3HAHMSI, CTYJAEHTHl JIOJDKHBI IOJIYyYUTh II€JIbHOE
MIpPEJICTaBJICHUE O IpoleccaX, MPOTEKAOIIUX B PA3JIMYHBIX YCIOBUAX Ha Mex¢azHod rpanune. C
y4eTOM pa3BuBaeMoro Ha kadenape TtexHuueckol Qusukun HWBI'Y HaydHOro HampaBieHHS —
TpUOOJIOrHH, TOCBSLIEHHOIO HCCIEIOBAHUIO TPEHHMsT M HU3HOCAa TBEPIABIX TeEJ, HACTOSIILUNA Kypc
OPUEHTUPOBAH Ha BCKPHITHE (U3NYECKOM CYIIHOCTH SIBICHUM, MPOUCXOAAIIUX MPU KOHTAKTUPOBAHUU
TBEPJBIX TEJ, C YUETOM JICHCTBUS OKPYXKAIOIIEH Cpelibl Ha KOHTAKT. 110 3TOM IprYnHe Kypc HalelleH Ha
JajibHENIIIee PacCMOTPEHUE BOIMPOCOB (DM3UKUM M XUMHUU IOBEPXHOCTHBIX SIBJICHHMM, CBA3aHHBIX C
npo6seMaMu TpUOOJIOTHH, C aKIIECHTOM Ha (PU3UKY MPOIIECCOB TPEHUS, U3HOCA U CMa3KH.

Hacrosmuii Kypc COmepKUT CBA3M C APYTHMMH KypCcaMHM MaTEpHAIIOBEIYECKOM CIIEHHAIN3ALMH.
Tak, ¢ KypcoM «MaTepuaiIoBEIECHUE» 3Ta CBSA3b COCTOUT B YACTH, MOCBSILIEHHON MOHATHUIO «(Da3bl» U
Mex(ha3HON TpaHULbl, CTPYKTYPhl TBEPIBIX MOBEPXHOCTEH. AHAJOTHYHBIE COOTBETCTBUS UMEIOTCS U C
TUCIUTIIIMHON  «PEHTI€HOCTPYKTYpHBIA aHanmu3». C  kypcom «Moaudukanuss TOBEPXHOCTEH U
MOKPBITUS» HMEETCs] CTBIKOBKA COJEp’KaHUs Kypca B YacTU AHTHU(PPUKIHOHHBIX M AHTUU3HOCHBIX
MOKPBITUH, a C KypCOM <«BJIEKTPOHHAs MUKPOCKOIHUS U 3JIEKTPOHOIrpadus» MPOCIEKUBACTCS CBS3b B
paszene «MeToJbl HuccienoBaHUs MoBepxHocTel». C KypcoMm «(pu3uka TBEpAOro Tela» HMEeTCs
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COrJIaCOBAHUE M0 pa3/iely IOBEPXHOCTHBIX JJIEKTPOHHBIX COCTOSHUW M HW3JIOKEHUS (PU3NYECKUX
IIPUHLIUATIOB Pa3JINYHBIX METO/I0B CIIEKTPOCKOIIMH ITOBEPXHOCTH.

Takum 00pa3oM, HacTOSIIMHA KypC MOKHO OXapaKTepU30BaTh KaK HIMPOKO-0030pHBIN Kypc
MPUKJIAHON HANpaBIEHHOCTH, KOTOPBIM pa3HOOOpa3sueM MPaKTHUYECKUX U HAy4YHBIX MPHIOKEHHH
WUTIOCTpUpPYET (GyHIaMEHTalbHble (PU3MYECKHEe NPUHLMIBI W IPOLECChl, H3y4aeMble B JIpYrux
IUCUMIUIMHAX cnenuanu3anuu. Juciumiumbaa «®Pu3nka MOBEPXHOCTH» BXOIUT B 0a30BYHO0 YacTh
MaTeMaTHU4YECKOIr0, €CTECTBEHHO-HAYYHOI'O U OOIIETEXHUYECKOTO LUKJIIOB U SIBJISETCS 0053aTenbHON AJ1s
uzyueHus. E€ ocBoeHue Oasupyercs Ha 3HAHMIX, YMEHHUSX U HaBbIKaX, MOJYYEHHBIX B pe3yJIbTaTe
m3yuenus kypca; b1.0.11 ®wusuka, b1.5.10.2. «Xumus». [loHATHS M uaen 3TOro Kypca HMEIOT
npuMeHeHne B nanbHemmx crnernkypcax b1.B.OJ1.10.6. «®usuka KOHJIEHCUPOBAHHOTO COCTOSHUS
pemiectBay;  b1.B.[IB.02.01 ®u3zuyeckue  cBOWCTBA  TOHKMX  INIGHOK M METOAbI  HMX
nonydeHusib1.B.O/1.10.8. «IIpuknannoe MatepuaioBeCHUE)

YcnemHoe OCBOGHHME JIaHHOW AMCHUUIUIMHBI OyJeT CHOCOOCTBOBAaTb I'OTOBHOCTH CTYAEHTOB K
OCBOCHHUIO JMCHHIUIMH: «MeToapl aHalin3a W KOHTPOJIS HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUAJIOBY,
«IIpoekTnpoBaHNEe MHMKPO- M HAaHOCUCTEM», «DPU3MUYECKHE CBOMCTBA TOHKHUX IUIEHOK M METOJbI HX
nosyueHusi», «OpraHudeckue IUICHKM M MOHOCIOW», IMPOXOXKICHUIO MNPEIAUINIOMHON NPAKTUKH,
Hay4yHO-Hccren0Barenbckoit padotel 1 BKP.

CryneHT, NpuUCTyNaoUMil K U3yYEHUIO JUCUUIUIMHBI, TOJDKEH 00siaaTh 3HAHUSIMH, YMEHUSMU,
HABbIKaMU/OIBITOM IPAKTHUUECKOMN AESITEIbHOCTH, MOJyYEHHBIMU paHEee B XOJ€ U3YUYEHHUS TUCLUIUIMH:
«Duzukay, «Xumusny, «dusndyeckas xumus», «Opranudeckas XuMusa», «Pu3znka KOHIACHCUPOBAHHOTO
COCTOSIHMS BEIIECTBA»

3. [linanupyemble pe3yabTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerennun, pOpMHPOBAHUIO KOTOPBIX CIOCOOCTBYET TMCHMILIAHA

e Vuusepcaibnblie (YK): Her.

e Oo6menpodeccuonanbubie (OIIK): Her.

e [Ipodeccuonansusie (I1K):

[IK-1. Cnocoben OCYIIECTBIISATh TPOPECCHOHAIBHYIO IEATEIHPHOCTh C YYE€TOM 3HAHHUM

TCOPECTUYCCKUX U MMPHUKITAAHBIX OCHOB MAaTCPHAJIOBCACHUA, MUKPOMCXaHUKH U COIIpoMara

3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHMs] MO JMCHHUIINHE, COOTHECEHHBIX ¢
HHAUKATOPAMH A0CTUKeHHUs GOopMHUPYyeMbIX KOMIIETEeH LUl
B pe3ynbpTaTe oCBOEHUS TUCIUTIIIMHBI 00yJarOITUNCS TOJDKEH:
3HaTh:
— Hcropuro pa3BUTHS HAyKH O TIOBEPXHOCTH, €€ MECTO CpeAu IPYruX IUCHUIUIUH (HU3UKO-
XUMHUYECKOTO IUKJIA.
— IloHsiTHE O TUCTIEPCHBIX CUCTEMAX, UX KJIACCU(PUKAIIHIH.
— OCHOBBI TEPMOJIUHAMUYECKOTO OMMCAHUS MEK(DAa3HBIX TPAHMII.
— IloHsATHS TOBEPXHOCTHOTO HATSHKEHUSI U CBOOOTHOM TTOBEPXHOCTHOM YHEPTHUH.
— IlpencraBiieHuss 0 CTPYKType MOBEPXHOCTH TBEPJBIX TEJ PA3IMYHON XUMHUYECKOW MPUPOIBI U
CTPYKTYPBHI.
— OCHOBBI HAYKH O KaWJUIAPHBIX SBJICHHUSIX U CMAaYUBAHUH TBEPJIBIX TEJI.
— [loHsTHSA 1 OCHOBHBIE CBOMCTBA SIBJICHUI ar€3UH U KOT€3HH.
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— Onmnpenenenne, KIacCUPUKAIMIO H OCHOBHBIE CBOWMCTBAa aacopOmmMu. XapaKTepUCTUKU
IMOBCPXHOCTHO-aKTHUBHBIX BCIICCTB.

— IlpencraBnenus 00 »JJIEKTPUYECKUX SBJIECHUSX HA IOBEPXHOCTAX, OJIEKTPOKMHETUUYECKHX
SABJICHHUAX B JUCIICPCHBIX CUCTEMaAX.

— OcHoBHBIE MCTOABI UCCIICAOBAHUS PA3JIMYHBIX CBOMCTB IMMOBCPXHOCTHBIX HBHCHHﬁ, B 4aCTHOCTHU,
MCTOAbI CIICKTPOCKOIINH IMTOBEPXHOCTH.

Ymersn:

— Onmnpenensitb B 3KCIEPUMEHTE OCHOBHBIE CBOMCTBA IOBEPXHOCTEH, OLEHUBATh IapaMeTphl
QJICKTPOKUHETUYCKUX SIBJICHHUI.

— W3mepsaTh mapaMeTphl JBOWHOTO IEKTPHUECKOTO CJI0SI B pACTBOPAX JIEKTPOIIUTOB.

— BriOupars MeToAbl U anmaparypy IS U3y4E€HUs pa3IUYHbIX XapaKTEPUCTHK MOBEPXHOCTHBIX
CIIOEB M JIUCIIEPCHBIX CHCTEM.

— IlpuMeHsATh MoJTy4eHHbIE TEOPETUYECKUE 3HAHUS Ha IPAKTUKE IPU BHIOOPE CIIOCOOOB MOJIyUEHUs
AUCTICPCHBIX CUCTEM U U3YYCHHHU UX OCHOBHBIX CBOMCTB.

— AHaJ'II/I3I/IpOBaTB MCTOABI UCCIICAOBAHUA AUCIICPCHBIX CUCTCM.

— PaboTtatrhk ¢ Hay4HOM JIUTEPATypOH M0 aKTyaJIbHBIM BOIPOCAM MPUMEHEHUS TUCHEPCHBIX CUCTEM
1 U3YYCHUS ITOBEPXHOCTHBIX SIBJICHU.

— TBOPYECKH MOJXOJUTH K MOJAMOTOBKE HAyYHBIX COOOIIEHUH IO JAaHHOM MpoOIeMaTHKeE.

HNmMmers:

— OnbIT TEPMOJUHAMHUYCCKOI'0 MOJAX04a K OIMMCAHNIO ITIOBEPXHOCTHBIX SIBJICHUIA.

— HaBuIkn OIICpHUpPOBaHHA Pa3sMCPHOCTAMH BCIUWYMUH, CBA3aHHBIX C OHGHKOI\/’I COCTOAHUA
ITIOBEPXHOCTEN Pa3HOIO THIIA.

— HaBbiku 3KCTIEpUMEHTAIbHOM PabOThI ¢ AUCTIEPCHBIMU CUCTEMAMH.

— HaBplku 3KCHIepUMEHTaNbHONH pabOTHl C HCIOJIB30BAHWEM PEOJIOTHYECKOTO, OINTHYECKOTO,
TP Hy3HOHHOTO, OCMOTUYECKOTO, aJICOPOLIMOHHOTO METOA0B HCCIEA0BAHUS IUCIEPCHBIX CUCTEM U
IMMOBCPXHOCTHBIX SIBJICHUM.

— HaBbIKu BBINOJIHEHUSI OCHOBHBIX JIAOOPATOPHBIX ONEpaluii U HaBBIKM OOPaOOTKHU IMOJIy4E€HHBIX
OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB.

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM MUCHUIUTHHBI COCTABIISET 2 3a4€THBIC eAMHUITEI (72 aKaJleMHYEeCKHX 4acoB).

4.1. Conep:xaHue IHCHMIUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe ¢ BHIAMH H

TPYAOEMKOCTBHIO 3aHATHH JIEKIIUOHHO-CEMHUHAPCKOI'0 THUIIA

OO6beM MHOW KOHTAKTHOW pabOThl U CaMOCTOSTENIbHOM pabOThl 0Oy4aromierocs 1o JUCHUILINHE

yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3ansatuii, @opMBbI TEKYILIETO
/1 Pasnens! (Tembr) UX00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
TIACIATLIAHBI = O4HOI/3a04HOH (popme O0YHOH/3a04HOH popme 00ydeHHs)
3 o0ydeHus)
3 Sausrus Sausrus DOopMBI TPOMEKYTOUHOM
O JIEKIINOH- CEMUHAPCKOT0 aTTeCTAINH
HOro Tuia THUIIA
1. 7 4 4 Bxognas JuarHocTuka: BBI-
OO1ye MOHATHS, CBI3aHHBIE C .
[Ipaxr. OOpOUHBIH OIIPOCIIO
(DMBUYECKUMHU TTOBEPXHOCTSIMHU.
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JlucriepcHbIE CUCTEMBI. 3aHSTHE | BBISBJICHHIO OCTaTOYHBIX
3HaHUI o Kypcy
«MonekynspHas HU3NKa»

2. 7 2 Ompoc 1o TeMe MPEaBITYIIEro
TepMoMHAMUYECKOE  OMHCAHUE 33}5{ - P Y
rpaHuIlbl pasnena a3z

3. 7 4 4 Ompoc 1o TemMe mpessl ero
TBepapie MOBEPXHOCTH P peslym

Jlabop. 3aHITHS
3aHATUC

4. 2 Ompoc 1o TemMe mpesl €ro
Kanmmaprocts P peApyI

3aHATUA

5. 7 2 4 Ompoc 1o Teme mpessl ero
CmauuBanue P PEARLIYIL

Jlabop. 3aHITHS
3aHATUEC

6. 7 2 Ompoc 1o TemMe mpessl ero
Anresus P ARy

3aHATUA

7. 7 2 4 Ompoc 1Mo TeMe NPeabIayIIEro
AncopOrnus P p Y

Jlabop. 3aHITHS
3aHATUC

8. 7 2 Omnpoc 1o TeMe MpeIbIIyIero
DNEeKTPONOBEPXHOCTHHIE SIBICHUS

3aHATUA
9 7 2 4 3a4er UTOTOBBIIA
DKCnepruMeHTaIbHbIE METOIbI
IIpaxr.
I/ICCJ'ICI[OBaHI/IiI TBEPABIX SAHSTHE
MMOBEPXHOCTEN
HUTOI'O: 22 20 3ager

4.2. Pa3BepHyTOe ONHMCaHUE COEPKAHUA TUCUMILIHHBI M0 pa3ieiaM (TeMam)

1. OGmiue noHATHSL.

[ToBepxHOCTh Kak OOBEKT HccienoBaHUs. HayuyHble AMCUMIUIMHBI, HU3YYalOUIUE IMOBEPXHOCTD.
[IpyurHBI YCKOPEHHOI'O pa3BUTHUSI HAYKU O MOBEPXHOCTHBIX siBJIEHUSAX. OmpeneneHue noHATus «pusu-
Yyeckas MoBEpXHOCThY». Kimaccudukamus moBepxHocTed mo tumy mexdasHoil rpanunsl. Knaccuduka-
1[1sl IOBEPXHOCTHBIX SIBJICHUM 0 BUAY NpeBpallieHuil sHepruu. Kosmionanoe (qucnepcHoe) cOCTOsSHUE
BelecTBa. JlucnepcHele cucTeMbl. ['eTeporeHHOCTh U qucnepcHocTh. JlucnepcHas (as3a u AUCIepCuoH-
Has cpena. Kimaccudukanust AuCriepcHbIX CUCTEM IO arperaTHOMY COCTOSIHMIO (a3 U pa3Mmepy Aucrepc-
HOH (a3bl.

2. TepMoamHaMUUYeCKOE OTIMCAHUE TPAHULIBI pa3zerna (a3

OcHOBHbBIE MOHATHS O MOBEPXHOCTHBIX TEPMOJUHAMUYECKUX MapameTpax. [loHsATHS «TOBEpXHO-
CTH pa3pbiBa» U «Pa3JeJSIIONIEH MOBEpXHOCTH» 1Mo ['mO6cy. Meron m30bITOUHBIX BenuuuH. OleHKa
MIOJIHOM U MOBEPXHOCTHOM AHEPruM il MHOTro(a3HbIX AUCIEpPCHbIX cucTeM. dusmyeckuil cMpica na-
pPaMETPOB «IIOBEPXHOCTHOE HATSHKEHUE» U «IIOBEPXHOCTHAs SHEprusi». OyHIaMEHTAIbHbIE YPABHEHUS
JUI OTIMCAaHUs FeTEPOTeHHbIX cucTeM. MeTto ciost kKoHeuHo! TosuHbl. OneiT Jronpe. /[Ba moaxona k
OLICHKE TNIOBEPXHOCTHOTO HaTsbkeHMs. [losHas moBepxHocTHas 3Heprus. TemmeparypHas 3aBUCUMOCTh
MTOBEPXHOCTHOTO HaTsbKeHus. MexdasHoe HaTshkeHHue OBYX skujkoctei. [lpaBuno AHTOHOBA.

3. TBepable MOBEPXHOCTH

XapaKkTepUCTUKU MOBEPXHOCTEH TBEPAbIX KpUCTAIIIOB. COOTHOLIEHHE MOBEPXHOCT "HBIX U «00b-
€MHBIX» aTOMOB B TBEPJbIX YAaCTUIAX PA3JIMYHBIX pPa3MepoB. 3aBUCU "MOCTb KOOPAWHALMOHHOIO YUCIIa
aTOMOB KPHMCTaJUIMYECKOMN PEIIETKH OT PACIOJIOKEHUS aTOMa OTHOCHTEIBHO MOBepXHOCTH. CBOMCTBa
MIOBEPXHOCTEN B 3aBUCHUMOCTU OT THIIA MEXATOMHOU CBsA3M B KpucTauie. [ledekTbl MOBEPXHOCTH, UX
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tunel. [IpocTpancTBeHHbIE U TPUMECHBIE Je(PEKThl. DJIEKTPOHHAS CTPYKTYpa MOBEPXHOCTH Ui I'paHeit
KpHUCTaJlJIa C pa3HOM IIIOTHOCTHIO ynakoBKU. [loBepxHocTHas sHeprus kpucramwioB. E€ 3aBucuMocTs oT
THUIIA CBSA3H B KpUCTaJLJIE.

4. KanwinsipHOCTh

CymHocTh siBneHus: kKanwuisipHoctd. Kanumisipaoe nasnenue. Ypasuenue lOnra-Jlammaca s
cepruyecKkoil MOBEPXHOCTH U MOBEPXHOCTU JBOMHOW KpuBH3HBI. Kammi—mnspHoe MOIHATHE U KaIuj-
JSIPHOE MOHM)KEHHUE. DKCHEPUMEHTAIbHbIE METOJbl M3MEPEHUS! MOBEPXHOCTHOTO HATSKEHMS >KHJIKO-
cTedl. MeTo KamwuIsipHOTO MOTHATHSA. METOI MaKCUMaJIbHOTO JIaBlIeHUsI B My3bIpbkax (Pebunpaepa).
MeTo1 oTphIBa KOJIbIA MJIU TUIACTUHBI (Bechl Buiibrensmu). JlunamMmudyeckue METOIbI.

5. CmauuBaHue

®duznyeckas npupoaa cMaunBanus. Pacrekanue. CmMaunBaeMble 1 HECMAuUBAEMbI€ TOBEPXHOCTH.
KpaeBbie yribl. YpaBuenue FOnra ans kpaeBoro yria. KonudectBeHHas oneHka cmaunBaHus. dakro-
PBL, BIUSIOLINE HA CMauMBaHHE.

6. Aaresus

Onpenenenve NMOHATUS aare3un u koresuu. KomnuecTBeHHast OlleHKa aare3uu. AAre3ust Mexuay
nByMst sKuaKocTsiMU. OueHka kore3uu BHYTpH Kunkoit ¢asbl. Anresust Ha rpaHulle KUAKOCTb — TBEp-
noe teno. KoapounueHnT pacrekanus. YcioBue HEOTPaHUUEHHOTO pacTeKaHus. AAre3us MeXIy TBEp-
JBIMU TEJIAMHU.

7. AncopOumst

OcHOBHBIE TIOHATUS U ONpPEACTEHHUs, CBA3aHHbIC ¢ aacopOmueit. Tpu tuna agcopobumu. Komnye-
CTBEHHasl olleHKa azcopOrmu. M3otepma aacopOmuu. Tumbl nzorepM. [lpupoaa aacopOIMOHHBIX CHIL
Ouznyeckas ancopOuus. XemocopOuus, €€ NPUHLIUIUAIbHBIE OTJIMYUS OT (PU3MUECKOM aIcopOLUH.
Ponp sHeprum akTuBanMM YacTUll B Impoliecce xeMocopOuuu. TemmepaTypHble 3aBUCUMOCTH (pu3Hye-
CKOM M XMMHUYECKOU a7copOLUu.

AncopOuust ra30B U MapoB Ha TBEP/bIX MOBEPXHOCTIX. Moenan n3oTepm aacopOuuu. Y paBHeHHE
Opeilinuiuxa. Teopust JIsHrmiopa, €€ ocHOBHblE nomyuieHHs. YpaBHeHue JIaHrmiopa, oGiacTe ero
npuMeHeHus. Teopus nonumonexkyiasipHoit aacopouuu Ilonsuu. [Ipeanocsiiku teopun. Iloctpoenue
XapaKTepUCTUUeCKUX KpuBbIX aacopouuu. Teopus BOT, ee ocHOBHbIE npeAnochUKU. AJICOPOIIMOHHbIE
koMIuiekcel. YpaBHenue BOT. [lpumenenune teopun BOT g sKkcrepuMEHTaNbHOTO OIpPENEICHUS
YAEIbHON MOBEPXHOCTU AMCIIEPIHPOBAaHHBIX ajfcopOeHToB. KamwmnspHas koHaeHcauus. ['ncrepesuc
KalWUISIPHOM KOHJIEHCAINH, BIUSHUE Ha HETO (DOPMBI 1OP.

Ancopbuust Ha IpaHULIe KUJIKOCTh — I'a3, €€ OTIIMYUTEIbHbIE OCOOEHHOCTH OT aJcopOLuu raza Ha
TBepAbIX MOBepxHOCTAX. Kiaccudukanus pacTBOPEHHBIX BEIIECTB 0 MOBEPXHOCTHOW aKTHBHOCTH.
[ToBepxHocTHO-akTUBHBIE BemiecTBa (IIAB). Ocobennoctu crpoeHust auduibHbix Mosekyn [TAB. Oc-
HoBHbIe TUTIEI [TAB. TloBepXHOCTHO-MHAKTUBHBIC U TTOBEPXHOCTHO-MH A (depeHTHIe BeniecTBa. [lo-
HATUE OTpULIATEIbHON ancopOuuu. M30TepMbl MOBEPXHOCTHOIO HATSDKEHUS M aJICOPOLIMU Ui BEIIECTB
C TIOJIOKHUTEIHHOM, OTPHUIIATEIIFHOW U HYJIEBOH ajcopOmueii. KonmmuecTBeHHas! OIlEHKA MOBEPXHOCTHOM
akTuBHOCTH. E€ reomeTpuueckast natepnpetamnus Ha rpaduke n3orepMmsl aacopouun. [Ipasmio Tpayoe.
Opuenranus moinekyn IIAB na noBepxHoctu. Monocnoiinble mieHku I[TAB (mnenku JI3Hrmiopa-
biomxerT). AncopOumonnoe ypaBaenue ['m60ca. [loctpoenue uzoTepm aacopOIuu mo u30TepMam mo-
BEPXHOCTHOTO HATSDKEHHUS C MOMOILBIO aJcOpOLMOHHOrO ypaBHeHUs ['n60ca. OCOOEHHOCTH CTPOEHUS
a7IcOpOLIMOHHOIO CJI0Sl Ha TPpaHMIlEe KUIAKOCTh — ra3. «['a3000pa3HbIe», KUAKHE» U «TBEPIbIE» IO-
BEPXHOCTHbBIE IUICHKH. YpaBHEHUE COCTOSIHUS «JIByMepHOro raza». OOpasoBanue B pactBopax IIAB
murern. @opmel muriemt. Kputudeckass koHmneHtpanus muinemnioodpazoanus (KKM). Dkcnepumen-
TanpHOe onpenenenne KKM.

AncopOuust u3 pacTBOpoB Ha TBepaoM Teie. «Kaxymascs» u abcosrroTHas aacopOoust. M3otepmbl
azgcopOuUMU M3 PAcTBOPOB Ha TBEPJIOM TeJle, UX MaTEeMAaTUYECKOE OINMCAHHUE COTJIACHO MOJEIIAM
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Opeilinyiuxa u Jharmiopa. MousekynsipHas ancopOuus. [IpaBuno «ypaBHuBaHUS TOJspHOCTE» Pe-
OuHJIepa, IPUMEPHI €T0 pealln3ally U IPAKTHYECKUE CIIE/ICTBUS.

WNonnas ancopOuust. [IpuuuHbl 31eKTpUYECKU 3apsSKEHHOIO COCTOSIHUS MOBEPXHOCTHBIX CIIOEB.
Brnusane na amcopOumro ruapatanuu woHOB. OOMEHHast aacopOIus, e€ XapakTepHbIE OCOOCHHOCTH.
HNoHooOMeHHbIE CMOJIBI, KX MPAKTHUYECKOE MCIOJb30BaHUE. AacopOLMOHHAs XpomaTtorpadus,
OCHOBHOH MNpUHIMI MeTojaa. BapuaHThl XpomaTorpaguueckoro mpoiecca. YCTpONCTBO TIa30BOTro
xpomatorpada. Marepnperanyst XxpoMaTorpamm.

8. DIIEKTPONIOBEPXHOCTHHIE SIBJICHUS

Bo3HuKHOBEHHE JABOMHOTO AJIEKTPUYECKOro cCios ([.3.C.) Ha TIpaHULE pasjena MeTaml —
a5eKTposIUT. DU3NKO-XMMHUECKHE MEXaHHW3Mbl €ero Bo3HUKHOBeHHUs. Ctpoenue (a.3.c.). Teopus
KOHJIGHCUPOBAaHHOTO a.3.c. (mo ['empmromeity). Teopust muddysnoro np.a.c. (mo I'ym-Yammeny).
AncopbunonHas Teopusi lllrepHa. DneKTpoKMHETHMYECKHE SIBICHMs, HX oOwmias npupoaa u
knaccuukanus.  [J-moTeHmuan.  DiekTpoocMmoc.  Onektpodopes.  YpaBuenue [ 'enbmrosbiia-
CMOJTyXOBCKOTO JIJIsl  JIEKTPO-OCMOCAa W AJeKTpodope3a.  DIeKpOKAmMUIAPHOCTh. CBSA3b MEKIY
Mex(ha3HbIM TIOBEPXHOCTHBIM HATSHDKEHHMEM M CKAauKoM MOTeHiuana B 1.3.c. lleppoe u BTOpoOE
ypaBHeHus  Jlunmvana.  YpaBHenme — Hepncra.  Kamwurapueii  snexktpomerp  Jlumnmmana.
DneKkTpoKanuuIpHble  KpuBble. OrmpeneneHnue KOHIEHTpAIlMM aHWOHOB, KaTHoHOB u [IAB wu3
AIIEKTPOKAMMIUISIPHBIX KPUBBIX.

9. DKcneprMeHTalbHbIE METO bl UCCIIEOBAHMSI TBEPABIX TIOBEPXHOCTEH

XapakTepHble OCOOEHHOCTH HCCJIEOBaHMSI TBEPAbIX NOBepXHOCTeH. ONTHUYECKHE METOJIbL:
ONITHYECKass MHUKPOCKOMHs, (HOTOMETpHs, HHTephEepOMETpHs, SILTUICOMETpHUs. [IpuHIMI AEeWCTBUS
aumI-comerpa. Meron noBepxuoctHoi Goto-3/IC. DinekTpuueckre METOIbI: OIIEHKa PabOThI BHIX0/1a
anektpoHa (mo Merony KenbBuHA), u3MepeHHE TMOBEPXHOCTHOW MPOBOJAUMOCTH KpPHUCTAJIIOB.
ABTODJIEKTPOHHASI W aBTOMOHHAs SMUCCHS. [IpUHINIT AEHCTBHS M KOHCTPYKIHUS SKCIIEPUMEHTATBHBIX
YCTaHOBOK.

Crnektpockonusi moBepXxHOCTH. OOIas XapakTepUCTHKA CHEKTPOCKOIMMYECKHUX HCCIeA0BaHMM.
Knaccugukamus MeToq0B MO MPHUPOJE MEPBUYHOTO M BTOPHYHOTO Iydka. [IpuMepsl crieKTpaibHBIX
METOJIOB U IoJiyyaemass UM HHpopmanus. DKCepUMEHTalIbHOE 000pYAOBaHUE JJSl CIIEKTPOCKOIHUU
noBepxHocTU. Metoa nudpakuuym MeIeHHBIX 37eKTpoHOB. Cxembl ycraHoBOK J[xxepmepa u daphc-
Bopra. Oske-amekTpoHHas crnekrpockonus. [IpuHuun merona. DKcnepuMeHTanbHOE OO0OpYy/IOBaHUE.
WuTtepnperanust  0xke-CleKTpoB.  YibTpaduoieToBass UM PEHTTEHOBCKas  (POTOZIEKTpPOHHAs
CHEKTPOCKOIHS.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlekuuu ¢ UCHOJB30BAHUMEM IIPE3EHTALMOHHOIO MaTepuaga M IPOEKTOpa. TEXHOJOTHUs
HCIO0JIb30BAHUS MYJIBTUMEIUNHBIX CPEJACTB B 00pa3oBaTelbHOM Hpoliecce. BkintoueHHas qucKyccus Ha
JEKUMOHHBIX 3aHATUAX. OCBOEHHME B MIPOLECCE 3aHATUN CHELUUATbHON aAHIJIOS3bIYHOM JIEKCHKH.
Texnonoruss npobiremHoro oOydeHusi, MHAMBHUIyanbHOE BBINOJHEHUE Ja0OPATOPHBIXPAOOT Mpu
B3aUMOJICHCTBUM CTYIEHTa M IpernoaaBarens. B TedeHue cemecTpa KOHTPOJbHbIE pabOThl H
TECTHUPOBAHUE T10 BCEM TEMaM Kypca.

B mpouecce u3yueHuss TeM Kypca Ha JaOOpaTOPHBIX 3aHATUSIX KaxXAbld CTYIAEHT IOJIydaeT
WHIUBUAYAIbHOE 33/1aHKe, KOTOPOE JOJKEH BBINOJIHUTH KaK 10J] PYKOBOJCTBOM IIPENOAaBaTes, TaKk U
camocTosTeNbHO. [lonydeHHbIe TIPU KOMIIBIOTEPHOM MOJIETMPOBAHUM PE3YJbTAThl BBIIIOJIHAIOTCS B BUE
rpaduueckux cnaigoB. Ilpennonaraercss kommneloTepHas o0pabOTKa SKCIEPUMEHTAIBHBIX JIAaHHBIX U
[IOCTpOEHHE I'pahuuecKOro MaTepuania.
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6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

CamocTrosTenpHas paboTa CTYJICHTOB OpraHm3yeTcs B (popmax pemeHus ydeOHBIX 3aj7ad, MOJAro-
TOBKU IUCBMEHHBIX OTYETOB O BBIIIOJIHCHUH pa60T na60paT0pH0r0 IMPpaKTHUKyMa, IOArOTOBKHU OTBETOB
Ha TCOPCTHUYCCKHUE BOIIPOCHI, COIIPOBOXKAAIOIINEC IMHUCbEMCHHBIC OTYCTBI O BBLINIOJIHCHUU J'Ia60paTOpHBIX
pabor.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JdA TEKYLIEro KOHTPOJIHA YCIEBACMOCTH H
l'lpOMC)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl o JTMCHUIIJIMHE

OneHouHble CpeAcTBa JUIs HPOBEIEHUS BXOJHOIO, TEKYIIET0 W HMTOTOBOIO KOHTPOJIS:
KOHTpPOJIbHBIE PA0OTHI, TUCHbMEHHBIN OMPOC, IPOBEPKA JOMALITHUX pabOT, MpOBEpKa U 3aIIUTa OTYETOB O
BBINIOJIHEHUH paboT 1ab0paTOPHOro MPaKTUKyMa.

KoHnTposnbHble paboThl MPOBOJATCS B MHCbMEHHON (hOpME IO 3aBEpIICHHH H3YYEHHs Ka)JI0ro
4eTBEPTOro pasnenoB Kypca. CTyAaeHTaM IpeiaraeTcsi B TEUEHHE JBYX aKaJIeMUYECKUX YacOB PELUTh
HECKOJIbKO y4eOHBIX 3aay, MPaBUJIbHOE BBINIOJHEHUE KAXKJI0M U3 KOTOPBIX OL[EHUBAETCS B OJUH Oai.
KontponpHas pabora cuuTaercs 3a4T€HHOW B Clydae, €ClIM CTYACHT HaOpan 0OoJiee IMOJOBUHBI OT
MaKCUMAaJIbHO BO3MOYKHOTO KOJIMYECTBa OajljloB, MPEAYCMOTPEHHOIO IPHU BBINOJHEHUH JaHHOM
KOHTPOJIbHON pabOTBHI.

[Ipn nmpoBeneHnn 3aué€ra HUCMONB3YETCS HAKONUTENbHAas (opMa OIEHKU. 3a4€T CTAaBUTCA IpU
YCIIOBUHU YCIIEIIHOTO BBIMOJHEHUS BCEX J1a0OPaTOPHBIX pabOT M OTBETOB HAa TEOPETUUYECKHE BOIIPOCHI.
WToroBelii 3a4eT 1O TEOPETUYECKHUM pazzenaM Kypca IMPOBOJUTCSA B CMEIIAHHOM IMCBMEHHO-YCTHOU
dbopme. CTyneHTy npeaaraeTcs ABa TCOPETUUECKUX BOIPOCa. ).

CryzneHT mojydaeT OTMETKY «3auTe€HO», €CIU BIaJeeT MOHATHIHO-TEPMUHOJIOTUYECKUM
anmnapaToM AMCLUMIUIMHBI, IPUMEHSET 3HaHMs IPU OTBETaX Ha TEOPETUUYECKHE BOMPOCHI U BOIPOCHI,
paccMmaTrpuBaeMble B Mpezenax 1adopaTopHOro NpakTUKyMma.

CryzneHT mnojy4yaer OLIEHKY «HE 3a4TeHO», €CIM OH HE€ BIJaJeeT MOHATHIHBIM ammapaToM
JTUCLMIUIMHBI, HE OTBETHJI Ha TEOPETHUYECKUE BOIPOCHI, HE BBHINOJHWII JIaDOpaTOpHbIE pabOThl U HE
OTYHUTAJICA 10 TeMaM J1abopaTOPHOro MPaKTUKyMa.

8. YueOHO-MeTOoaMUYeCcKOEe M HH(POPMALIMOHHOE 00ecneYeHUe TUCIHIIINHbI

OcHoBHas yyeOHas auTeparypa:

1. IloBepxHOCTHBIE siBIEHUS U Me3omMophusm: yuebHoe mocobue / B. A. I'omnesckuii, H. B.
Yconsnesa ; UBan. roc. ya-t .— MBanoso : UBI'Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JlonosHUTENbHAS ydeOHas IUTEpaTypa:

1. Komnounnass xumus: yueOHoe mocodue | [Dnexkrponnsiit pecype | / E.C. Pomanenko. H.H.
@panuesa. FO.A. besruna. E.B. Bonocosa. - CraBponons: CtaBpomnosbckoe uznatenberso «Ilaparpady,
2013. - 52 c.Pexxum mocrymna:

https://biblioclub.ru/index.php?page=book view red&book id=277427

2. MamonoBa M.B.. [Ipynaukos B.B.. IIpyaaukosa . A. ®u3uka nosepxHoctu. Teopernueckue
MOJIENU U 3KCIIEPUMEHTANIbHBIE METOIbI. [ DneKTpoHHBIH pecypc] — M.: DUSMATIIUT. 2011. - 400 c.
- ISBN 978-5-9221-1236-9.Pexum
noctyna:https://biblioclub.ru/index.php?page=book view red&book id=457455
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Pecypchl nHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu «AHTEepHeT»:
Cucrema »5JIeKTPOHHOM MOJAEpPKKUM oOpa3oBarenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast OubnnoTeka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUM JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
MeOenn M TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuy O0JbIION ayAUTOPHH;

— JUIsl TIPOBEACHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHaM3UPOBAHHON yueOHON MeOenu U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM pPabOThI, OCHALEHHOE KOMIUIEKTOM CHEUaIU3HUpPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIIeUYNBAIOIINE TEMATHUECKHUE NILTIOCTPALIMU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOpP(BI)-COCTABUTEJIb(H): npogeccop kadenpsl  QyHaamMeHTanbHOM  (QU3MKKH U
HAaHOTEXHOJIOTUH, IOKTOp TEXHUYECKHX HayK, npodeccop 'omneBckuii B.A.

[Iporpamma paccMoTpeHa U yTBEp KJeHA Ha 3acefaHuu Kadeapbl (pyHIaMEHTAIBHOW (PU3UKH H
HaHoTexHoJoruit 31 aBrycra 2023 r., mpoTokosa Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T.
CornacoBaHo:
PykxoBoautens OI1

(moamnuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PyxoBoautens OI1
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(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

IIpunoxenue 1. MeToguueckne yKazanusi Ajsi 00y4ar0IUXcsi 10 OCBOEHHIO U CUMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /sl MPOBEIEHUsSI IPOMEKYTOUHOM aTTecTAlNU
00y4aromuXxcs Mo JUCUMILIIMHE.



