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1. lleau ocBOeHUNA TUCHUILIUHBI

HNucuuminuHa paspabotaHa B cooTBeTcTBUM ¢ DefepanbHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTelIbHBIM CTAaHAAPTOM IO HampaBieHuto «Dusuka» M HauWHAET FOTOBUTH CTYIAEHTOB-K
OpraHM3alMOHHO-aJMUHUCTPATUBHOM, IPOEKTHOM M MCCIIEI0BATEIbCKO-aHAJUTUYECKON BHIaM
NesATebHOCTH. KOHKPETHO MOArOTOBKA 3aKIIFOYAETCS B CIECIYIOIEM:

® OpraHu3alMOHHO-3JIMUHUCTPATHBHAsA — B PALMOHAJIBHON OPraHW3allMd U IUIAHWUPOBAHUU CBOEH
NeSITEIbHOCTH B COOTBETCTBHM C TpeOOBaHUSMHU paboToAaTeNsl U YMEHUM I'DaMOTHO NPUMEHSTH
ITOJTy4E€HHBIE 3HAHUS,

® [IPOEKTHAas — B YMEHHUU IO MECTy pabOThl PACIO3HATh MEPCHEKTUBHOE HAuWHAHUE WM 00IacTh
NEATENBHOCTH U BKIKOYUTHCS B PEAIM3ALUIO IIPOEKTA MO pYKOBOJACTBOM OIBITHOIO CHEUAINCTA, &
TaK)XKe B TOTOBHOCTU pabOTaTh PsA0OBBIM HCIIOJIHUTENEM IIPOEKTa,

®  HCCle0BaTEeNbCKU-AHATTUTUYECKAS — B BECHUH NIEPBUYHON aHAIUTUYECKOU pabOThI Uil OTBETOB Ha
CEMHUHAPCKUX 3aHSATHUSAX, BHIIIOJIHEHUS MHANBUIYaJIbHBIX 3aJaHUI 1 HAallMCAHUS KypCOBOM pabOThI.

e MHOro(akTopHas 1eJb AUCHUIUIMHBI — C(QOPMUPOBATH Y CTYACHTOB CUCTEMHbIE 3HAaHUS 00
OOLIENPUHATHIX METOJaX 00pabOTKU U IPEJICTaBICHUS SKCIIEPUMEHTAIBHBIX JIaHHBIX, 3aKPEIUTh Ha
IIPaKTHKE B paMKax Jab0paTopHbIX pabOT Moayd4aeMble TEOPETUUECKHUE 3HAHUS.

L I[J'If[ JOCTHIKCHHUA 3TOH e NpernoJaBaHue TUCHUILIMHBI ITPU3BAHO PCIIUTD CICAYIOIIUC 3a1a4n:

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

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

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

e 00yunth OG(OPMUTEIBCKMM U BBIYUCIUTEIBHBIM HaBbIKaM, HEOOXOJAMMBIM Juisi OdopmiIeHUsS
ab0paTOPHBIX, KypcoBbIX padoT u BKP.

2. Mecto qucuMiuinHbl B cTpykrype OII

B crpykrype OIl aucuumiauHa OTHOCUTCS K 4YacTh, (opMHpyeMoN  ydacTHUKaMU
00pa3zoBaTeIbHBIX OTHOIIICHUH.

Kypc «®Pu3nka noBepXHOCTH» HOCUT MEKIMCLUUIUIMHAPHBIA Xapakrep. Mcnoisb3ys cBeneHus us3
pa3auuHbIX oOJacTe eCTEeCTBEHHOHAyYHOTO 3HAHMSI, CTYJAEHTHl JIOJDKHBI IOJIYyYUTh II€JIbHOE
MIpPEJICTaBJICHUE O IpoleccaX, MPOTEKAOIIHUX B PA3JIMYHBIX YCIOBUAX Ha MexdazHod rpanuue. C
y4eTOM pa3BuBaeMoro Ha kadeape TtexHuueckol Qusukun HWBL'Y HaydyHOTO HampaBieHHS —
TpUOOJIOrHH, TOCBSLIEHHOIO HCCIEIOBAHUIO TPEHHMsT M HU3HOCAa TBEPIABIX TeEJ, HACTOSIILUNA Kypc
OPUEHTUPOBAH HA BCKPHITHE (U3NYECKON CYIIHOCTH SIBICHUM, MPOUCXOAAIIUX MPU KOHTAKTUPOBAHUU
TBEPJBIX TEJl, C YUETOM JICHCTBUS OKPYXKAIOIIEH Cpelibl Ha KOHTAKT. 110 3TOM npuunHe Kypc HalelleH Ha
JajibHENIIIee PacCMOTPEHUE BOIMPOCOB (DM3UKUM M XUMHUU IOBEPXHOCTHBIX SIBJICHHMM, CBA3aHHBIX C
npo6seMaMu TpUOOJIOTHH, C aKIICHTOM Ha (PU3UKY MPOIIECCOB TPEHUS, U3HOCA U CMa3KH.

Hacrosamuii Kypc COIepKUT CBA3M € APYTMMH KypcaMHM MaTEpHAJIOBEIYECKOW CIIeNHAIN3alUu.
Tak, ¢ KypcoM «MaTepuaiIoBEIECHUE» 3Ta CBSA3b COCTOUT B YACTH, MOCBSILIEHHON MOHATHUIO «(Da3bl» U
Mex(ha3HON TpaHULbl, CTPYKTYPhl TBEPABIX MOBEPXHOCTEH. AHAJIOTMYHbIE COOTBETCTBUS UMEIOTCS U C
TUCIUTIIIMHON  «PEHTI€HOCTPYKTYpHBIM aHanmm3». C  kypcom «Moaudukamuss TOBEPXHOCTEH U
MOKPBITUS» HMEETCs] CTBIKOBKA COJEp’KaHUs Kypca B YacTU AHTHU(PPUKIHOHHBIX M AHTUU3HOCHBIX
MOKPBITUH, a C KypCOM <«OJIEKTPOHHAs MUKPOCKONUS U 3JIEKTPOHOTpadus» MPOCIEKUBACTCS CBS3b B
paszenie «MeToJbl HuccienoBaHUs MoBepxHocTel». C KypcoMm «(u3uka TBEpIOro Teja» HMEEeTCs
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COrJIaCOBAHUE M0 pa3/iely IOBEPXHOCTHBIX JJIEKTPOHHBIX COCTOSHUW M HW3JIOKEHUS (PU3NYECKUX
IIPUHLUATIOB PA3IMYHBIX METO/I0B CIIEKTPOCKOIIMH ITOBEPXHOCTH.

Takum 00pa3oM, HacTOSIIMHA KypC MOKHO OXapaKTepU30BaTh KaK HIMPOKO-0030pHBIN Kypc
MPUKJIAJHON HANpaBJIEHHOCTH, KOTOPBIM pa3HooOpa3ueM MPaKkTUYECKHMX M HAyYHbIX IPUIOKEHUI
WUIIOCTpUpPYET (GyHIaMEHTalbHble (U3MYECKHEe NPUHLMIIBI W IPOLECChl, H3y4aeMble B JIPYruX
IUCUMIUIMHAX cnenuanu3anuu. Juciumiumbaa «®Pu3nka MOBEPXHOCTH» BXOIUT B 0a30BYHO0 YacTh
MaTeMaTHU4YECKOIr0, €CTECTBEHHO-HAYYHOI'0 U OOIIETEXHUYECKOTO LUKJIIOB U SIBJSETCS 0053aTenbHON 1S
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 nanbHelmmx crnernkypcax b1.B.OJ1.10.6. «®usuka KOHJIEHCUPOBAHHOTO COCTOSHUS
pemiectBay;  b1.B.JIB.02.01 ®usnyueckne  cBoOWMCTBA  TOHKHMX  INUIGHOK W METOJbI  HX
nonydeHusib1.B.O/1.10.8. «IIpuknannoe MatepuaioBeCHUE)

YcnemHoe OCBOGHHME JaHHOM AMCHUILIMHBL OyJeT CHOCOOCTBOBaTh I'OTOBHOCTU CTYIEHTOB K
OCBOCHHUIO JMCHHIUIMH: «MeToapl aHalin3a W KOHTPOJIS HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUAJIOBY,
«IIpoekTnpoBaHNEe MHMKPO- M HAaHOCUCTEM», «PHU3MUYECKHE CBOMCTBA TOHKHX IUIECHOK M METOIbI HX
nosyueHusi», «OpraHudeckue IJICHKH M MOHOCIOW», MPOXOXKJIEHUIO NPEIAUILNIOMHONW IPAKTUKH,
Hay4yHO-Hccren0Barenbckoit padotel 1 BKP.

CryneHT, NpuUCTyNaoUMil K U3yYEHUIO JUCUUIUIMHBI, TOJDKEH 00siaaTh 3HAHUSIMH, YMEHUSMU,
HABbIKaMU/OIIBITOM IPAKTUYECKON AESTEIbHOCTH, IOJyYeHHBIMU paHee B XOJ€ U3YUYEHHUS TUCLUIUINH:
«DPuzukay, «Xumusny, «dusndyeckas xumus», «Opranudeckas XuMus», «Pu3nka KOHICHCUPOBAHHOTO
COCTOSIHMS BEIIECTBA»

3. [linanupyemble pe3yabTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerenuun, ¢opMHPOBAHUIO KOTOPHIX CIIOCOOCTBYET TUCIHMILINHA

e Vuusepcaibnblie (YK): Her.

e Oo6menpodeccuonanbubie (OIIK): Her.

e [Ipodeccuonansusie (I1K):

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

TCOPECTUYCCKUX U MPHUKIIAAHBIX OCHOB MAaTCPHAJIOBCACHU A, MUKPOMCXaHUKHU U COIIpOMaArTa

3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHMs] MO JMCHHUIINHE, COOTHECEHHBIX ¢
HHAUKATOPAMH AOCTUKeHUs GOpMHUPYyeMbIX KOMIIETEeH Uil
B pe3ynbpTaTe oCBOEHUS TUCIUTIIIMHBI 00yJarOITUNCS TOJDKEH:
3HaTh:
— Hcropuro pa3BUTHS HAyKH O TIOBEPXHOCTH, €€ MECTO CpeAW IPYrHuX TUCHUILINH (U3HKO-
XUMHUYECKOTO IUKJIA.
— IloHsiTHE O TUCTIEPCHBIX CUCTEMAX, UX KJIACCU(PUKAIIHIH.
— OCHOBBI TEPMOIUHAMUYECKOTO OMMCAHUS MEK(DA3HBIX TPAHMII.
— IloHsATHS TOBEPXHOCTHOTO HATSHKEHUSI U CBOOOTHOM TTOBEPXHOCTHOM YHEPTHUH.
— IlpencraBieHus 0 CTPYKType MOBEPXHOCTH TBEPJBIX TEJ PA3IMYHON XUMHUYECKOW MPHUPOILI U
CTPYKTYPBHI.
— OCHOBBI HAYKH O KaWJUIAPHBIX SABJICHUSIX U CMAaYUBAHUHU TBEP/BIX TEIL.
— [loHsTHSA 1 OCHOBHBIE CBOMCTBA SIBJICHUI ar€3UH U KOT€3HH.
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— Onmnpenenenne, KIaCCUPUKAIMIO W OCHOBHBIE CBOWCTBAa aacopOmmu. XapaKTepPUCTHKH
IMOBCPXHOCTHO-aKTHUBHBIX BCIICCTB.

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

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

Ymersn:

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

— W3mepsaTh mapaMeTphl JBOWHOTO IEKTPHUECKOTO CJI0SI B pACTBOPAX JIEKTPOIIUTOB.

— BriOupars MeToAbl U anmaparypy IS U3y4EHHUs pa3IUMYHbIX XapaKTEPUCTUK MOBEPXHOCTHBIX
CIIOEB M JIUCIIEPCHBIX CHCTEM.

— IIpuMeHsTh MoJyYeHHbIE TEOPETUYECKUE 3HAHUS HA IIPAKTUKE MPU BHIOOPE CIIOCOOOB MOJTyUEHUs
AUCTICPCHBIX CUCTEM U U3YYCHHHU UX OCHOBHBIX CBOMCTB.

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

— Pabortatrhk ¢ Hay4HOM JIUTEpPaTypOil 1O aKTyaJIbHBIM BOIPOCAM IPUMEHEHUS TUCIEPCHBIX CUCTEM
1 U3YYCHUS ITOBEPXHOCTHBIX SIBJICHU.

— TBOPYECKH MOJXOJUTH K MTOJATOTOBKE HAyYHBIX COOOIIEHUH IO JaHHOHN MpoOIeMaTHKE.

HNmMmers:

— OnbIT TEPMOJUHAMHUYCCKOI'0 MOJAX04a K OIMMCAHNIO ITIOBEPXHOCTHBIX SIBIICHUIA.

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

— HaBbiku 3KcrIepUMEHTaIbHOM pabOThI ¢ AUCTIEPCHBIMU CUCTEMAMH.

— HaBplku 3KCHIepUMEHTaNbHONH pabOTHl C HCIOJIB30BAHWEM PEOJIOTHYECKOTO, OINTHYECKOTO,
TP Hy3HOHHOTO, OCMOTUYECKOTO, aICOPOLIMOHHOTO METO0B HCCIEA0BAHUS IUCIEPCHBIX CUCTEM U
IMMOBCPXHOCTHBIX SIBJICHUM.

— HaBbIKu BBINIOJIHEHUSI OCHOBHBIX JIAOOPATOPHBIX ONepaluil U HaBbIKM 0OPaOOTKHU IMOJIy4E€HHBIX
OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB.

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

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHO€ C 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 3ansatuit, @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 2 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: 20 20 3ager

4.2. Pa3BepHyTOe ONHMCaHUE COEPKAHUA TUCUMILIHHBI M0 pa3ieiaM (TeMam)

1. OGmiue noHATHSL.

[ToBepxHOCTh Kak OOBEKT uccienoBaHus. HayuyHble AMCHUIUIMHBI, H3Yy4YaOUIME MOBEPXHOCTD.
[IpyurHBI YCKOPEHHOI'O pa3BUTHUSI HAYKU O MOBEPXHOCTHBIX siBJIEHUSAX. OmpeneneHue noHATus «pusu-
Yyeckas MoBEpXHOCThY». Kimaccudukamus moBepxHocTed mo tumy mexdasHoil rpanunsl. Knaccuduka-
1[1sl TOBEPXHOCTHBIX SIBJICHUM 0 BUAY NpeBpaiieHuil sHeprun. KomnounnHoe (aucnepcHoe) cOCTOsTHUE
BelecTBa. JlucnepcHele cucTeMbl. ['eTeporeHHOCTh U qucnepcHocTh. JlucnepcHas (as3a u qucnepcuoH-
Has cpena. Kimaccudukanust AuCriepcHbIX CUCTEM IO arperaTHOMY COCTOSIHMIO (a3 U pa3Mmepy Aucrepc-
HOH (a3bl.

2. TepMoamHaMUUYeCKO€ OTIMCAHUE TPAHUIIBI pa3zjaena da3

OcHOBHbBIE MOHATHS O MOBEPXHOCTHBIX TEPMOJUHAMUYECKUX MapameTpax. [loHsATHS «TOBEpXHO-
CTH pa3pbiBa» U «pa3Jeistoniel MmoBepxHocTu» mo ['md6cy. Meron m30bITOUHBIX BenuuuH. OleHKa
MIOJIHOM U MOBEPXHOCTHOM AHEPruM il MHOTO(a3HbIX AUCIEPCHbIX cucTeM. DU3nMUecKuil cMbIca ma-
pPaMETPOB «IIOBEPXHOCTHOE HATSHKEHUE» U «IIOBEPXHOCTHAs SHEprusi». OyHIaMEHTAIbHbIE YPABHEHUS
JUI OTIMCAaHUs IeTEPOreHHbIX cucTeM. MeTtoa ciost kKoHeuHo! TosinuHbl. OnbiT ronpe. /[Ba moaxona k
OLICHKE TNIOBEPXHOCTHOTO HaTspKeHMs. [losHas moBepxHOCTHasA 3Heprus. TemIiepaTrypHas 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 Pa3MepOB. 3aBUCU "MOCTb KOOPJIAMHAIMOHHOTO YHUCIIa
aTOMOB KPHMCTAJUIMYECKON PEIIETKH OT PACIIOJIOKEHUS aTOMa OTHOCHTENIBHO MoBepxHOCTU. CBoOMCTBa
MIOBEPXHOCTEN B 3aBUCHUMOCTU OT THIIA MEXATOMHOU CBsA3M B KpucTauie. [ledekTbl MOBEPXHOCTH, UX
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tunel. [IpocTpaHcTBeHHbIE U TPUMECHBIE JePEKThl. DIEKTPOHHAS CTPYKTYpa MOBEPXHOCTH I TpaHe
KpHUCTaJlJla ¢ pa3Hoil IIIOTHOCTHIO ynakoBKU. [loBepxHOocTHAs sHeprus kpuctamioB. E€ 3aBucUMOCTh OT
THUIIA CBSA3H B KpUCTaJLJIE.

4. KanwinsipHOCTh

CymHocTs siBneHus kKanwuisipHoctd. Kanumisipaoe nasnenue. Ypasuenue lOnra-Jlammaca s
cepruyecKkoil MOBEPXHOCTH U MOBEPXHOCTU JBOMHOW KpuBH3HBI. Kammi—mnspHoe MOIHATHE U KaIuj-
JSIPHOE MOHM)KEHHE. DKCIEPUMEHTAIbHbIE METOJbl M3MEPEHUS! MOBEPXHOCTHOTO HATSKEHHS HKHJIKO-
cTeil. MeToJ KamwUIIpHOTO MOTHATHA. METoI MaKCHMaJbHOTO JIaBJICHHS B Ty3bIpbkax (Pebunuaepa).
MeTo1 oTphIBa KOJIbIA MJIU TUIACTUHBI (Bechl Buiibrensmu). JlunamMmudyeckue METOIbI.

5. CmauuBaHue

®duznyeckas npupoaa cmaunpanus. Pacrexanue. CmMaunBaeMble 1 HECMAuUBAaEMbl€ MOBEPXHOCTH.
Kpaesbie yrnbl. YpaBuenue FOnra ans kpaeBoro yria. KonuuectBeHHas oreHka cmauuBaHus. Dakro-
PBL, BIUSIOLINE HA CMauMBaHHE.

6. Aaresus

Onpenenenve NOHATUS aare3ud U koresuu. KonnuecTBeHHas olneHKa aare3suu. AAre3us: MexIy
nByMst sKuaKocTsiMU. OueHka kore3uu BHYTpH Kunkoit ¢asbl. Anresust Ha rpaHulle KUAKOCTb — TBEp-
noe teno. Koapounuent pacrtekanus. YcioBue HEOTpaHUUEHHOTO pacTeKaHus. AAre3us MeXIy TBEp-
JBIMU TEJIAMHU.

7. AncopOumst

OcHOBHBIE TIOHATUS U ONpPEJACIEHNUs, CBA3aHHbIC ¢ aacopOue. Tpu tuma agcopoumu. Komnge-
CTBEHHasl olleHKa ajcopOruu. M3otepma ancopOruu. Turbl u3otepm. [lpupona agcopOIMOHHBIX CHIL.
Ouznyeckas ancopOuus. XemocopOuus, €€ NPUHLIUIUAIbHBIE OTJIMYUS OT (PU3MUECKOM aIcopOLUH.
Ponp sHeprum aktuBanMu 4acTuil B mpoiiecce xemocopOuuu. TemnepaTypHble 3aBUCUMOCTH (pu3Hye-
CKOM M XMMHUYECKOU a7copOLUu.

AncopOuust Ta30B U MapoB Ha TBEP/bIX MOBEPXHOCTAX. Mojienu uzoTepM ajncopOuuu. YpaBHEHHE
Opeilinuiuxa. Teopust JIsHrmiopa, €€ ocHOBHbIE nomyuieHHs. YpaBHeHue JIaHrmiopa, oGmacte ero
npuMeHeHus. Teopus nonumonexkyiasipHoit aacopouuu Ilonsuu. [Ipeanocsiiku teopun. Iloctpoenue
XapakTepucTUuecKux Kpusbix aacopouuu. Teopus BOT, ee ocHOBHbIE MPEeANOCHIIKUA. AICOPOLIMOHHBIE
koMmIuiekcel. YpaBHenue BOT. [lpumenenue teopun BOT i skcneprMeHTanbHOrO OIpeAeTIeHHs
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. Kiaccudukainus pacTBOPEHHBIX BEIIECTB M0 MOBEPXHOCTHOW aKTHBHOCTH.
[ToBepxHnocTHO-akTUBHBIE BemiecTBa (IIAB). Ocobennoctu crpoenust auduibHbix Mosekyn [TAB. Oc-
HoBHbIe TUTIEI [TAB. TloBepXHOCTHO-MHAKTUBHBIC U TTOBEPXHOCTHO-MH A (depeHTHIe BeniecTBa. [lo-
HATUE OTpULIATEIbHON ancopOuuu. M30TepMbl MOBEPXHOCTHOIO HATSHKEHUS M aJICOPOLIMU Ui BEIIECTB
C TIOJIOXKHUTEIHHOM, OTPUIIATEIFHOW U HYJIEBOU aacopOiueii. KonmdecTBeHHas: 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. [loctpoenne uzoTepm aacopOIuu 1Mo u30TepMam Io-
BEPXHOCTHOTO HATSDKEHHUS C MOMOILBIO aJcOpOLMOHHOrO ypaBHeHUs ['n60ca. OCOOEHHOCTH CTPOEHUS
a7IcOpOLIMOHHOIO CJI0Sl Ha TPpaHMIlEe KUIAKOCTh — ra3. «['a3000pa3HbIe», KUAKHE» U «TBEPIbIE» IO-
BEPXHOCTHBIE IUICHKU. YpaBHEHHE COCTOSIHUS «IByMepHOro rasa». OOpasoBanue B pactBopax IIAB
munern. @opmer muriemt. Kputudeckass koHmneHtpanus muinemnioodpazopanus (KKM). Dkcnepumen-
TanpHOe onpenenenne KKM.

AncopOuust u3 pacTBOpoB Ha TBepaoM Teie. «Kaxymascs» u abcosrroTHas aacopOoust. M3otepmbl
aacopOuMM M3 PAcCTBOPOB Ha TBEPJIOM Telle, UX MaTeMaTUYECKOE OINMCAaHUE COTJACHO MOJEISIM
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Opeilinyiuxa u Jharmiopa. MousekynsipHas ancopOuus. [IpaBuio «ypaBHuBaHMS HoJsipHOCTEi» Pe-
OuHJIepa, IPUMEPHI €T0 pealln3ally U IPAKTHYECKUE CIIE/ICTBUS.

WNonnas ancopOuus. [IpuuuHbl 371€KTpUYECKH 3apsSKEHHOIO COCTOSIHUS MOBEPXHOCTHBIX CIIOEB.
Brnusane na amcopOumro ruapatanuu woHOB. OOMEHHast aacopOIus, e€ XapakTepHbIE OCOOCHHOCTH.
HNoHooOMeHHbIE CMOJBI, KX MPAKTUUYECKOE HCIOJb30BaHUE. AAcopOLMOHHAs XpomaTtorpadus,
OCHOBHOI MNpUHIMI MeTojaa. BapuaHThl XpomaTorpaguueckoro mnpoiecca. YCTpOIICTBO TIa30BOro
xpomatorpada. Marepnperanyst XxpoMaTorpamm.

8. DIIEKTPONIOBEPXHOCTHHIE SIBJICHUS

Bo3HuKHOBEHHE JABOMHOTO 3JIEKTPUYECKOrO CiIosA ([.3.Cc.) Ha TpaHULE pazjena MeTaml —
a5eKTposIUT. DU3NKO-XMMHUECKHE MEXaHHW3Mbl €ero Bo3HUKHOBeHHUs. Ctpoenue (a.3.c.). Teopus
KOHJIGHCUPOBAaHHOTO a.9.c. (mo ['empmromeity). Teopust muddysnoro np.a.c. (mo I'ym-Yammeny).
AncopbunonHas Teopusi lllrepHa. OneKTpOKMHETHYECKHE SIBICHMs, HMX oOwm@as mnpupoaa u
knaccuukanus.  [J-moTeHmuan.  DiekTpoocMmoc.  Onektpodopes.  YpaBuenue [ 'enbmrosbiia-
CMOJTyXOBCKOTO JIJIsl  3JIEKTPO-OCMOCAa U AJeKTpodope3a.  DIeKpOKAMMUIAPHOCTh. CBSA3b MEXKIY
Mex(ha3HbIM TIOBEPXHOCTHBIM HATSHDKEHHMEM M CKauKoM MoTeHuuana B 1.3.c. lleppoe u BTOpoOE
ypaBHeHus  Jlunmvana.  YpaBHenme — Hepncra.  Kamwurapueii  snexktpomerp  Jlumnmmana.
DneKkTpoKanuusIpHble  KpuBble. OrmpeneneHne KOHIEHTpPAIlMM aHWOHOB, KaTHoHOB u [IAB w3
AIIEKTPOKAMMIUISIPHBIX KPUBBIX.

9. DKcnepUMeHTaIbHbIE METO bl UCCIIEOBAHUS TBEPABIX IOBEPXHOCTEHN

XapakTepHble OCOOEHHOCTH HCCJIEOBaHMSI TBEPAbIX NOBepXHOCTeH. ONTHUYECKHE METOJIbL:
ONTHYECKass MUKPOCKOMHs, (oToMEeTpusi, MHTEphEepOMETpusi, SUTUICOMETpus. [IpuHIMI IeicTBUS
amI-comerpa. Meron noBepxHoctHoi Goto-D/IC. DnekTpuueckne METOIbl: OlIEHKa paOOThl BBIX0O/1a
anektpoHa (mo Merony KenbBuHA), u3MepeHHE TMOBEPXHOCTHOW MPOBOJAUMOCTH KpPHUCTAJIIOB.
ABTODJIEKTPOHHASI W aBTOMOHHAs SMUCCHS. [IpUHINIT AEHCTBHS M KOHCTPYKIHUS SKCIIEPUMEHTAIBHBIX
YCTaHOBOK.

Crnektpockonusi moBepxHocTH. OOIas XapaKTepUCTHKA CIEKTPOCKOIMMYECKHX HCCIEI0BaHUM.
Knaccugukamus MeToq0B MO MPHUPOJE MEPBUYHOTO M BTOPHYHOTO Iydka. [IpuMepsl crieKTpaibHBIX
METOJIOB M IoJiydyaemass UM HHpopmanus. DKClepUMeHTaIbHOEe 000pyIOBaHUE ISl CIIEKTPOCKOIUU
noBepxHocTU. Meton nudpakuuym MeIeHHBIX 37eKTpoHOB. Cxembl yctaHOBOK Jlxepmepa u dapHc-
Bopra. Oske-amekTpoHHas crnekrpockonus. [IpuHuun merona. DKcnepuMeHTanbHOE OO0OpYy/IOBaHUE.
WuTtepnperanust  0Xke-CleKTpoB.  YibTpaduojeToBass M PEHTIEHOBCKass  (POTO3JIEKTpPOHHAs
CHEKTPOCKOIHS.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlekuuu ¢ UCHOJB30BAHUMEM IIPE3EHTALMOHHOTO MaTepuaga M IPOEKTOpa. TEXHOJOTHUs
HCIO0JIb30BAHUS MYJIBTUMEIUNHBIX CPEJACTB B 00pa3oBaTelbHOM Hpoliecce. BkintoueHHas qucKyccus Ha
JEKUMOHHBIX 3aHATUsAX. OCBOEHHME B MPOLECCE 3aHATUN CIEUUATbHON aHIJIOS3bIYHOM JIEKCHKH.
Texnonoruss npobiremHoro oOydenusi, MHauBHIayanbHOE BBINOJHEHUE J1a0OPATOPHBIXPAOOT MpuU
B3aUMOJICHCTBUM CTYIEHTa M IpernoaaBarens. B TedeHue cemecTpa KOHTPOJbHbIE pabOThl H
TECTHUPOBAHUE 110 BCEM TEMaM Kypca.

B mpouecce u3yueHuss TeM Kypca Ha JaOOpaTOPHBIX 3aHATUSIX KaxXAbld CTYIAEHT IOJIydaeT
WHIUBUAYAIbHOE 33/1aHKEe, KOTOPOE JOJKEH BBIMOJIHUTH KaK M0JI PyKOBOJCTBOM IIPENOAaBaTeNs, TaKk U
camocTosTeNbHO. [lonydeHHbIe IPU KOMIIBIOTEPHOM MOJICIMPOBAHUM PE3YJIbTAThl BBHIIIOJIHSIOTCS B BUJIE
rpaduueckux cnaigoB. Ilpennonaraercss kommneloTepHas o0pabOTKa SKCIEPUMEHTAIBHBIX JIAaHHBIX U
[IOCTpOEHHE I'pahuuecKOro MaTepuana.
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6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

CamocTrosTenpHas paboTa CTYJICHTOB OpraHm3yeTcs B (hopMax pemeHuss y4eOHBIX 3a/1ad, TOro-
TOBKU IUCBMEHHBIX OTYETOB O BBIIIOJIHCHUH pa60T na60paT0pH0r0 IMPpAaKTUKyMa, IMOATOTOBKHN OTBETOB
Ha TCOPCTHUYCCKHUE BOIIPOCHI, COIIPOBOXKAAIOIINEC IMHUCbEMCHHBIC OTYCTBI O BBLINIOJIHCHUU J'Ia60paTOpHBIX
pabor.

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

OneHouHble CpeAcTBa JUId NPOBEIEHUS BXOJHOIO, TEKYIIEr0 W HMTOTOBOTO 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 H3YyYEHHUS KaxI0ro
4eTBEPTOro pasnenoB Kypca. CTyAaeHTaM IpeiaraeTcsi B TEUEHHE JBYX aKaJIeMUYECKUX YacOB PELUTh
HECKOJIbKO y4eOHBIX 3aay, MPaBUJIbHOE BBINIOJHEHUE KaXKJI0M M3 KOTOPHIX OILIEHUBAECTCS B OJUH OaJl.
KontponpHas pabora cumTaercs 3auTEHHOM B ClIydae, €CJIM CTYIACHT HaOpan 0oJiee TOJIOBUHBI OT
MaKCUMAaJIbHO BO3MOYKHOTO KOJIMYECTBa OajljloB, MPEAYCMOTPEHHOIO IPHU BBINOJHEHUH JaHHOM
KOHTPOJIbHON pabOTBHI.

[Ipu nmpoBeneHuu 3ayé€Ta KCIMOJB3YETCS HAKOMUTENbHAs (opMa OLIEHKH. 3a4€T CTaBUTCS MpU
YCIIOBUHU YCIICIIHOTO BBIMOJHEHUS BCEX J1a0OPaTOPHBIX pabOT M OTBETOB Ha TEOPETUUYECKHE BOIPOCHI.
WToroBelii 3a4eT 1O TEOPETUYECKHUM pazzenaM Kypca IMPOBOJUTCSA B CMEIIAHHOM IMCBMEHHO-YCTHOU
dbopme. CTyneHTy npeiaraeTcs ABa TCOPETUIECKUX BOIIPOca. ).

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

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

8. YueOHO-MeTOAUYeCKOe U MH(POPMALIMOHHOE O0ecnevyeHue TUCIHUILTHHbI

OcHoBHas yyeOHas auTeparypa:

1. IloBepxHOCTHBIE siBIeHUS M Me3oMophusm: yueOHoe mocobue / B. A. I'oanesckuii, 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: CtaBpomnosbekoe 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 3KCIIEPUMEHTAJIbHBIE 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 »5IeKTPOHHOM TOJAEpPKKUM oOpa3oBarenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

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

OnekrponHas 6ubmuoreka 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 3aHATUHN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOI
MeOenn M TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuu O0JBIION ayUTOPUY;

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

[Tomemienne uisi caMOCTOSITENIBHOM PAabOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUaTU3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenuem noctymna B JUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUNBAIOIINE TEMATUUECKHUE NILTIOCTPALIMU: IEPCOHATBHBINA KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOp(bI)-cOCTaBUTENb(M): JOLEHT Kadeapbl GyHIaMEHTAIbHONW (PU3UKH U HAHOTEXHOJIOTHH,
KaHIuJaT TEXHUYECKUX HayK, JoueHT HoBukos B.B.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJorui 31 aBrycra 2026 r., mpoTokosa Ne 1

[Iporpamma o6HOBIEHA

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

(moamnuce)

IIpunoxenue 1. MeToguueckne yKazanusi JAjsi 00y4ar0IUXCcsi 10 OCBOEHHIO TUCUMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /sl MPOBEIEHUsSI TPOMEKYTOUHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIMHE.
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