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1. {esin ocBOEHUST IMCUMILTAHBI
JucuummuHa  pa3paboTaHa B COOTBETCTBUU ¢ DelepaibHBIM  TOCYJapCTBEHHBIM

0o0pa3oBaTeNbHBIM CTAaHAAPTOM IO HampaBieHHi0 «Du3nka» W HAaYWHAET TOTOBUTH CTYACHTOB-K
OpPraHu3allMOHHO-aIMUHUCTPATUBHOM, NPOEKTHOM M HCCIEN0BATENbCKO-aHAIUTHYECKOW BHIAM
neaTeIbHOCTH. KOHKpPETHO MOATOTOBKA 3aKIIOYAETCS B CIEIYIOIIEM:

® OpPraHU3alMOHHO-AJIMUHUCTPATHBHAS — B PALHUOHAIBHOW OpraHuM3alvyd U IUIAHUPOBAHUMU CBOEU
JeSTeIbHOCTH B COOTBETCTBHH C TPeOOBaHUSMHU padOTOAATeNs] U YMEHUU TPaMOTHO MPHUMEHSTH
MOJy4YCHHbIE 3HAHUS,

® TMPOEKTHAas — B YMEHHH 1O MECTy PalOOTHI pPaclo3HATh MEPCHEKTUBHOE HAYMHAHWE WM 00JacTh
JEATEIIbHOCTH U BKJIIFOYMTHCS B PEATU3ALMIO TPOEKTA MO PYKOBOACTBOM ONBITHOIO CIIEUATIMCTA, a
TaKXe B TOTOBHOCTH pa0OTaTh PSIOBBIM UCIIOJIHUTENIEM MTPOCKTA,

® JCCIIEIOBATEIbCKH-aHAIMTUYECKAs — B BEJICHUU TIEPBUYHON aHAIIMTUYECKOW PaOOTHI 11 OTBETOB HA
CEMUHAPCKUX 3aHATHUSX, BHITOTHEHUS WHINBUIYAIbHBIX 3aJaHUH U HAITUCAHUS KyPCOBOU pabOTHI.

e MHOro(akTOpHas 1Eb JUCITUIUTMHBI — CHOPMHUPOBATH Y CTYJIEHTOB CUCTEMHBIE 3HaHUS 00
OOIIENPUHATHIX METO1aX 00PaOOTKH U MPEACTABICHUS YKCIIEPUMEHTAIBHBIX TAHHBIX, 3aKPETTUTh Ha
MIPAKTUKE B paMKax J1a00paTOpHBIX padOT MOydaeMble TEOPETUISCKUE 3HAHUSI.

e Jlns tOCTHKEHUS STOM 1IEJIH TTPENOIaBaHUE TUCITUTIIIMHBI TPU3BAHO PEIIUTD CIICAYIONINE 3a0a4u:

e copMHpOBATH Y CTYJEHTOB CHCTEMHOE MPEICTABICHUE O COBOKYITHOCTH €CTECTBEHHO-HAYUHBIX
TMCIUIIINH, 3aHUMAIOIIIXCSI TOBEPXHOCTHIO;

e arTh CHENUAINCTAM TpOYHble (PAKTHYECKHME 3HAHHS MO0 M3YYCHUIO PpA3JIMYHBIX  BHJIOB
MTOBEPXHOCTHBIX SIBJISICHUI;

e 00y4uTh KPUTHYECKOMY aHAINM3Yy HAY4YHOTO MaTepHaja, NMPEACTAaBIIEMOr0 B JIMTEPATypHBIX
HCTOYHUKAX,

e 00yuUTh OPOPMUTENBCKUM M BBIUMCIUTEILHBIM HAaBBIKAM, HEOOXOAUMBIM IS 0(OpPMIICHUS
nabopaTOpHBIX, KypcoBbIX padoTr u BKP.

2. MecTo nucumMiuinHbl B cTpykType OIl

B crpykrype OIl nucruminHa OTHOCUTCS K 9acTH, GOPMUPYEMOI yUaCTHUKaMU 00pa3oBaTeIbHbIX
OTHOILCHHH.

Kypc «®u3nka noBepXHOCTH» HOCUT MEKIUCLUIUIMHAPHBINA XapakTep. Mcrnonb3ys cBeneHUs U3
pa3nuuHbIX 00]acTel eCTECTBEHHOHAyYHOI'O 3HAHMSA, CTYIEHTBl JOJDKHBI IOJIYYUTh LEJIBHOE
NpeCTaBICHUE O MPOLIECCaxX, MPOTEKAIOIINX B PAa3IMYHBIX YCIOBUAX HA Mex(a3Ho rpanune. C yueroMm
pa3BuBaeMoro Ha kadeape TexHuueckor ¢usuku MBI'Y HaydHOro HampaBieHUs — TpPHOOJIOTHH,
MIOCBSIIEHHOIO HUCCIIENOBAHUIO TPEHHUsS M W3HOCA TBEPABIX TEJ, HACTOSAIIMA KypC OPHUEHTUPOBAH Ha
BCKPBITHE (U3NYECKON CYIIHOCTH SIBICHUH, MPOUCXOIAIIMX NPU KOHTAKTUPOBAHUM TBEPIBIX TEN, C
YUYETOM JEUCTBUS OKPYKAIOWIEW cpeipl Ha KOHTAKT. [0 3TOM mpuuMHE Kypc HalLEJIEH Ha JajbHeulee
paccMOTpeHHE BOMPOCOB (PM3UKM M XMMUU IIOBEPXHOCTHBIX SIBICHMH, CBSI3aHHBIX C IpoOsieMamMu
TpUOOJIOTHH, C aKIIEHTOM Ha (PU3MKY MPOLIECCOB TPEHUS, U3HOCA U CMA3KH.

Hacrosmmit Kypc cOOepKUT CBA3U € IPYTUMHU KypcaMu MaTepuaioBeI4eCKoy cenuanu3anny. Taxk,
C KypCOM «MaTepHajlOBEJCHHE» 3Ta CBA3b COCTOMT B YaCTH, INOCBALICHHOM MOHATHIO «(dasbl» H
Mex(}a3HOM rpaHUIbl, CTPYKTYpPbI TBEPAbIX MOBEPXHOCTENH. AHAJIOIMUHBIE COOTBETCTBHUS MMEIOTCS U C
JUCHUTUTMHOM «PEHTI€HOCTPYKTYpHBIN aHanu3». C kypcom «Moandukanus noBepXHOCTEH U TOKPBITHS
UMEETCsl CTBIKOBKA COJIEpKaHMs Kypca B 4acTH aHTU(PUKIMOHHBIX M aHTUM3HOCHBIX MOKPBITUH, a C
KYPCOM <QJIEKTPOHHAsI MUKPOCKOIHS U 3JIEKTPOHOTpadusi» MPOCIEKUBACTCS CBSA3b B pasfelie «METOIbI
uccienoBanus noepxHoctei». C KypcoM «pu3mka TBEpIOro Tela» UMEETCs COIIacOBaHME 10 Pa3liely
MIOBEPXHOCTHBIX 3JEKTPOHHBIX COCTOSHUM M M3JI0KEHUS (PU3MUECKUX MPUHIUIIOB PAa3IUYHBIX METOJIOB
CIEKTPOCKOIINHU TTOBEPXHOCTH.
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TakuM 00pa3oM, HACTOSIIMKA KypC MOXKHO OXapaKTepH30BaTh KaK IIHMPOKO-OO30pHBIA Kypc
NPUKIAJHON HANpPaBIEHHOCTH, KOTOPBIA pa3sHOOOpa3HeM MPaKTHUECKUX M HAyYHBIX HPUIOKEHUH
WUTIOCTPUPYET (PyHIaMEHTAIbHBIE (U3UYECKHE TPHHIMIBI W TPOLECCHl, H3ydaeMble B JPYTHX
TUCIUIUIMHAX crenuanu3anuu. Juciummaa «Du3nka MOBEPXHOCTH» BXOAWT B 0a30BYyI0 4YacTh
MaTEeMaTUYECKOr0, €CTECTBEHHO-HAYYHOTO U OOIIETEXHUUECKOTO ITUKIIOB U SIBJISIETCS 00sS3aTSIIBHON ISt
u3ydeHus. E€ ocBoeHue Oa3upyeTcs Ha 3HAHUSAX, YMEHHSIX U HAaBBIKAX, MOJYYCHHBIX B pPeE3ybTaTe
m3yuenusi kypca; b1.0.11 ®wuzuxa, B1.b.10.2. «Xumusa». IloHsATHS W HAEH 3TOrO0 Kypca HMEIOT
npuMeHeHue B JanbHedmmx creukypcax B1.B.OJ.10.6. «®Duszuka KOHACHCHUPOBAHHOIO COCTOSIHUS
BemectBay; b1.B.JIB.02.01 dusnuecke  CBOMCTBA  TOHKHMX  IUIEHOK W METOOLI  UX
nonyuenussb1.B.O/1.10.8. «IIpuknagHoe MaTepuanoBe1eHUE»

YcneniHoe OCBOCHHE NaHHOW AMCHUILIMHBI OyIeT CIOCOOCTBOBAaTh T'OTOBHOCTH CTYIEHTOB K
OCBOCHMIO JUCHMIUIMH: «MeToabl aHaiv3a M KOHTPOJS HAHOCTPYKTYPUPOBAHHBIX MaTEpHATIOBY,
«IIpoekTupoBaHre MHUKPO- U HAHOCUCTEM», «DU3MYECKHE CBOWCTBA TOHKUX IUIGHOK U METOIbl MX
noiay4deHus», «OpraHunyecKue MIeHKA U MOHOCIION», TPOXOKICHHUIO MPEAIUINIOMHON TPAKTUKH, HAYYHO-
uccnenoBareabckoi pabotsl u BKP.

CTyneHT, NpUCTYNAOMUNA K U3y4YCHUIO JTUCIHIUIMHBI, JTODKEH 00JI1alaTh 3HAHHWSIMHU, YMECHHIMH,
HaBBIKAMH/OTIBITOM MTPAKTUYECKON JAEATEIHHOCTH, TTOJTYYCHHBIMH paHEe B X0/1€ U3yUCHUS TUCIIUILINH:
«Duzukay, «Xumusy, «Puzndeckas Xxumusy, «Opranuueckas XuMusy, «Ou3nka KOHICHCUPOBAHHOIO
COCTOSIHUSI BEIIIECTBA»

3. [IlnanupyeMsle pe3yabTAThl 00y4eHHs MO JUCHUILTHHE
3.1. KomnereHuuu, pOPMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIUIJIMHA

e VuusepcanbHbie (YK): Her.

e Oo6menpodeccuonanpubie (OIIK): HeT.

e IIpodeccuonansusie (I1IK):

[1K-1. Cnocoben OCYIIECTBIATh MPOQPECCHOHAIBHYIO NEATEILHOCTh C YYETOM 3HAHUH

TCOPCTUUCCKHUX U IMMPUKIIATHBIX OCHOB MATCPUATIOBCACHHU A, MUKPOMCXAaHHUKHU U COIIpOMAaTa

3.2. llepeyeHb NMJIAHMPYEMbIX Pe3yJbTATOB O0yYeHUs] MO JUCUMUILIMHE, COOTHECEHHBIX C
HHAUKATOPAMM T0CTHKEeHUS (POPMHUPYEMBbIX KOMIIETEHIIUI
B pe3ynbTare 0cBOSHUS TUCIUTUTMHEI 00YJatOIIUHACS TOJKCH:
3HaTh:
— HcTopuio pa3BUTHS HAyKHd O MOBEPXHOCTU, €€ MECTO CpeAu APYTUX AUCLHMILIUH (U3HKO-
XUMUYECKOIO UKIIA.
— [lonsTHE O TUCTIEPCHBIX CHCTEMaX, UX KiacCH(UKAIINH.
— OCHOBBI TEPMOJIMHAMUYECKOTO OMMCAHUS MEX(Pa3HBIX TPAHUL.
— [MoHsATHS TOBEPXHOCTHOTO HATSKEHHS M CBOOOTHOW MTOBEPXHOCTHOW SHEPTUH.
— IlpencraBneHus o CTPyKType MOBEPXHOCTH TBEPABIX TEJ PA3IMYHON XUMHUYECKON MPUPOJBI U
CTPYKTYpBI.
— OCHOBBI HAyKH O KaWUIIPHBIX SBJICHUSIX U CMAYUBAHUU TBEPJIBIX TEIL
— [loHATHSA U OCHOBHBIE CBOMCTBA SIBJICHUM a[I€3UH U KOTE3UH.
— Onpenenenne, KIacCH(PHUKAIMIO W OCHOBHBIE CBOWCTBA aacopOInuu. XapaKTepUCTHKH
MMOBEPXHOCTHO-aKTUBHBIX BEILIECTB.
— IlpencraBnenus o0 3MEKTPUUECKUX SBICHHUSIX HA MOBEPXHOCTSX, DJEKTPOKHMHETUYECKUX
SIBJICHUSIX B AMCIIEPCHBIX CHCTEMaX.
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— OCHOBHBIE METO/IbI UCCIIEJOBAHMSI PA3JIMYHBIX CBOMCTB TIOBEPXHOCTHBIX SIBJIEHUM, B YaCTHOCTH,
METO/BbI CIIEKTPOCKOIIUH ITOBEPXHOCTH.

YMmers:

— Omnpenenars B SKCIIEPUMEHTE OCHOBHBIE CBOMICTBA IOBEPXHOCTEW, OLIEHUMBATh MapaMeTpPhl
JNEKTPOKHHETUYCKUX SABJICHUM.

— H3MepsATh mapamMeTpsl ABOMHOIO 2JIEKTPUYECKOTO CJIOSL B paCTBOPaX dJIEKTPOJIUTOB.

— BrIOupare MeTonbl M anmapatypy Ui M3y4EeHUs pa3iIMuYHBIX XapaKTEPUCTUK MOBEPXHOCTHBIX
CJI0€B U IUCIIEPCHBIX CUCTEM.

— IIpuMeHATH OTyYeHHbIE TEOPETUYECKHE 3HAHUS Ha IPAKTHUKE NPU BEIOOPE CIIOCOOOB MOTY4YEHUS
JUCIIEPCHBIX CUCTEM U U3YyYEHUU UX OCHOBHBIX CBOMCTB.

— AHanM3UpOBATh METOBI HCCIIENOBAHUS IUCIIEPCHBIX CUCTEM.

— Pabotate ¢ Hay4HOI1 TUTEpaTypO IO aKTYaIbHBIM BOPOCAM IMPUMEHEHHS JUCTIEPCHBIX CUCTEM
Y U3YyYEHUS IOBEPXHOCTHBIX SIBJICHUM.

— TBOPYECKHU MOAXOIUTH K MOATOTOBKE HAYYHBIX COOOLIECHHUH 0 TaHHON NPOOIeMaTHKe.

HNmern:

— OIBIT TEPMOAMHAMHUYECKOTO MOAX0/1A K OIIMCAHUIO TOBEPXHOCTHBIX SIBJICHUM.

— HaBplku omnepupoBaHus pa3MEpPHOCTSAMHU BEIWYMH, CBS3aHHBIX C OLCHKOM COCTOSIHUS
IIOBEPXHOCTEN Pa3HOIO TUIIA.

— HaBbIk1 3KCTIEpUMEHTAIbHON pabOThI ¢ TUCTIEPCHBIMH CUCTEMaMHU.

— HaBblku 3KCHepUMEHTaNbHON pabOThl C HCIOJIb30BAHMEM PEOJIOTHYECKOT0, ONTUYECKOTO,
TP PY3MOHHOT0, OCMOTHYECKOT0, aJCOPOIIMIOHHOIO METOJIOB UCCIIEA0BAaHUS AUCIIEPCHBIX CUCTEM U
[IOBEPXHOCTHBIX SIBJICHUM.

— HaBbIKu BBINONHEHUS OCHOBHBIX JIAOOPATOPHBIX ONEpaLUii U HABBIKM OOPaOOTKM MOITYy4YEHHBIX
DKCIIEPUMEHTAIIBHBIX PE3YIbTaTOB.

4. O0beM U coJepKaHue TUCHUTITHHBI
OO0BbeM AUCIUIUINHBI COCTABIISACT 2 3a4eTHBIC CAUHUIIBI (72 aKaJeMUYECKUX YacoB).

4.1. Conep:kanue JAUCHUILUIMHBI 1O pa3gejam (TeMaM), COOTHECEHHOe ¢ BHJIAMH H

TPYAOEMKOCTBIO 3aHSATHI JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0BeM MHOM KOHTAKTHOM pabOThI M CAMOCTOATENIbHON paboThl 00yUaromerocs: Mo JUCIUIUITMHE

yKa3aH B y4eOHOM IIJIaHe 00pa30BaTEIbHOM MPOrpaMMBI.

Ne Bunapl 3ansTHi, DopMBbI TEKYIIETO
1/ Paznens (Temsr) UX00BEM (B ak.yacax, 1o KOHTPOJISL YCIIEBAEMOCTH (110
JIACIIUTUINHBI = OYHO#1/3a04HO# hopme 0uHo#1/3a04HOM hopMe 00yUIeHNMs)
3 00y4eHus)
3 SansTHs SansTus DopMBI IPOMEIKYTOYHON
@) JICKIIUOH- CEMHHAPCKOTO ATTeCTAIHH
HOI'0 THIia THUIIA
1. 7 4 4 BxonmHas nWAarHoCTWIKA:  BBHI-
OO1Me MOHSATHS, CBI3aHHBIC C N
[Ipaxr. OOpOYHBII OIpoCHo
(hM3UYECKUMH TTOBEPXHOCTSIMHU.
3aHSTHC BBISIBJICHHIO OCTaTOYHBIX
JlucniepcHbIE€ CUCTEMBI. SHAHMI 1o Kypey
«MonexyisipHas Qr3HKa»
2. 7 2 Onpoc 1o TeMe mpeIbl ero
TepmonnHaMu4eckoe  ONMUCaHHUE P PEABLLYIH
3aHATHS
TpaHMIlBI pa3aena ¢as
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3. 7 2 4 Omnpoc 1o Teme mpe ero
TBepible TOBEPXHOCTH 1POCTIO TEME HPEBULYIIE
JlaGop. 3aHATHS
3anstue (I111)
4, 2 Omnpoc 1o Teme mpe ero
Kanumisipaocts 1POCTIO TEME HPEBULYIIE
3aHITUS
5. 7 2 4
CMAUMBAHTC Ompoc 1o TeMe IPEabIITYIIero
JlaGop. 3aHATHS
3anstue (I111)
6. 7 2 Ompoc 1o Teme npesl ero
Anresus P peabLyI
3aHITUS
7. 7 2 4
Ancopbimas Ompoc Mo TeMe IPeAbIIYIIEero
JlaGop. 3aHATHS
3anstue (I111)
8. 7 2 Ompoc 1o TeMe peIb ero
DIIEKTPONOBEPXHOCTHBIE SIBJICHUS p pedpIyI
3aHSTHS
9 9 7 2 4 3ayeT UTOrOBBIi
KCIIEpUMEHTAJIbHBIE METOJIbI paxr
HCCIIEIOBAHUS TBEPABIX pat.
N 3aHATHE
MOBEPXHOCTEN
HUTOTI'O: 20 20 3a4er

4.2. PazBepHyTOe ONMCAHHE COEPKAHUS TUCHMILINHBI 10 pa3aeiaM (TeMaMm)

1. O6mwme moHsTHS.

[ToBepxHOCTh Kak OOBEKT HCCIeAOBaHUA. HaydHble MUCIUIUIMHBI, W3y4YalOlIue MOBEPXHOCTH.
[Tpu4uHBI YCKOPEHHOTO Pa3BUTHUS HAYKH O TIOBEPXHOCTHBIX siBIeHUIX. OmpenercHne MmoHATUs «pu3u-
Yyeckast MOBepXHOCThy. Kiaccudukaiuys moBepXHOCTEH 1Mo TUIy Mexda3Hoi rpanuiisl. Kimaccuduka- mus
MOBEPXHOCTHBIX SIBJICHUW MO BUAY MNpeBpameHuil sHepruu. KoutomaHoe (IMCTIEpPCHOE) COCTOSIHHE
BenlecTBa. JlucnepcHsle cucTeMbl. ['eTeporeHHOCTh U aucnepcHocTb. JlucnepcHas (asza u AucrnepcroH-
Has cpena. Kimaccudukanus qUCTIepCHBIX CUCTEM IO arperaTHOMY COCTOSTHUIO (a3 v pa3Mmepy Aucrepc-
HOM (a3bl.

2. TepmoanHaMu4ecKoe ONUCAHKE TPAaHUIIBI pa3zena (a3

OCHOBHBIE TOHATHS O MOBEPXHOCTHBIX TEPMOJMHAMHUYECKUX napameTpax. [IoHATHS «1OBEpXHO-
CTH pa3pbiBa» U «paszlensionieil moBepxHoctu» mo ['m66cy. Meton m30bITouHBIX BenuumH. OlieHKa
MOJTHOW M TIOBEPXHOCTHOW SHEPTHU T MHOTO(A3HBIX TUCIEPCHBIX CHUCTeM. DU3UYECKUN CMBICI Ta-
pPaMeTpOB «IOBEPXHOCTHOE HATSXKEHUE» U «TIOBEPXHOCTHAs 3HEprus». OyHIaMEeHTalIbHbIE YpaBHEHUS
JUJIS OIIMCAHUS T€TEPOreHHBIX cucTeM. MeTton ciost kKoHeuHo# Tonuuubl. OneIT ronpe. [IBa nmoaxona k
OIICHKE MOBEPXHOCTHOTO HaTspkeHUs. [loaHas moBepxHOCTHasi »Heprusi. TemmeparypHasi 3aBUCUMOCTD
MMOBEPXHOCTHOTO HaTsDKeHUs. Mexda3zHoe HaTshDKeHHE NBYX skuakocter. [IpaBumo AHTOoHOBA.

3. TBepapie MOBEPXHOCTH

XapakTepUCTUKH TMOBEPXHOCTEH TBEpABIX KpHUCTaioB. COOTHOIIEHHE OBEPXHOCT "HBIX U «00b-
€MHBIX» aTOMOB B TBEPBIX YACTHUIAX PA3IUYHBIX PA3MEPOB. 3aBUCU "MOCTbh KOOPJAUHAILIMOHHOIO YHCIIa
aTOMOB KPHUCTAJUNIMYECKON PELIETKH OT PACMOJOKEHHS aTOMa OTHOCHTEIBHO MOBEpXHOCTU. CBOMCTBA
MOBEPXHOCTEH B 3aBHCHMOCTH OT THIIA MEXKATOMHOH CBs3U B Kpuctaiie. JlepekTsl moBepXHOCTH, UX
tunel. [IpocTpancTBeHHbIE U IpUMeECHbIE JedeKThl. DIEKTPOHHAS CTPYKTypa MOBEPXHOCTHU JJIsi TpaHe
KpHUCTaJUIa ¢ pa3HOM IUIOTHOCTBIO yIakOBKU. [loBepXHOCTHAs sHEprus Kpucrawwios. E€ 3aBUCHMOCTB OT
THUIIA CBSI3U B KPUCTAJLIIE.

4. KannuisspHOCTb
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CyurHocts sBieHHs KanwuispHocTH. KamwinspHoe naBienue. YpaBuenue HOnra-Jlammaca miis
cheprueckoil TOBEPXHOCTH M MOBEPXHOCTH JBOWHOW KPUBHU3HBI. Kamun—JspHOE MOTHSATHE W Karui-
JSIPHOE IMOHMKEHUE. DKCIIEPUMEHTAJIbHBIE METOAbl M3MEPEHHS IOBEPXHOCTHOI'O HATSIKEHHUS KHUIKO-
cTeil. MeToJ] KanwuIsspHOro MOAHATHSA. MeToJ MakCHUMajbHOTO JTaBJIeHUS B My3blppkax (PeOunpmepa).
MeTon oTpbIBa KOJbIla WM IIACTUHBI (Bechl Buibrensmu). JluHaMuueckue METOIBI.

5. CmauuBaHue

®usnueckas npupoaa cMauuBanus. Pacrekanne. CMaunBaeMble 1 HECMAUMBAEMBbIE IOBEPXHOCTH.
Kpaessie yrabl. Ypasuenue FOura st kpaesoro yria. KoanuectBeHHas olieHKa cMaunBanusi. @akTo- phl,
BIIMSIOIINE HA CMAYNBAHUE.

6. Anresus

Ornpenenenne MOHATUS aare3uud U kore3uu. KonnuecTBeHHasi OLEHKA aaAre3wu. AJre3usi MEXIy
JIBYMS )KUIKOCTSIMHU. OlIeHKa Kore3uu BHYTpH JKukoi ¢ha3bl. Anre3usi Ha rpaHUIlE )KUIKOCTh — TBEP- 10
teno. KoadduimeHT pactekanus. Y ClIoBUe HEOTPAHUUEHHOTO pACTeKaHUs. AITe3Us MKy TBEP- JTbIMH
TEIaMH.

7. AncopOmust

OcHOBHBIE TIOHATHS W OTNPEJCIICHHS, CBsI3aHHbIe ¢ aacopOmuei. Tpu tuma aacopoiuu. Kommue-
CTBEHHasl olleHKa ancopOuuu. M3orepma amcopbumu. Tumbl n3orepM. [lpupona amcopOIUOHHBIX CHIIL.
dusnueckas agcopOius. XemocopOuus, €€ MpUHIUIHAIBHBIC OTINYUA 0T pusnueckoii ancopobunu. Posp
SHEPruyu aKTUBAI[MM YacCTHI] B Mpolecce xemocopOuuu. TemneparypHble 3aBUCUMOCTH (hU3HUE- CKOU U
XUMHUYECKON aJcopOuu.

AncopOniust Ta30B M MApOB HA TBEPIBIX MOBEPXHOCTIX. Moaenu u30TepM aacopOIuu. Y paBHEHUE
Opeitnnmnxa. Teopust JIsHrMmiopa, e€ OCHOBHBIE AONylIeHHs. YpaBHeHHe JIHrMmiopa, o0iacTe ero
npumeHeHus. Teopus nonumonekyisipaon aacopomuu [lonsuu. Ilpenmoceimku Teopun. IlocTpoenue
XapaKkTepUCTHUECKUX KpuBbIX aacopoumu. Teopus BOT, ee ocHOBHBIE MPenNOChUTKUA. AICOPOLIMOHHBIE
komIuiekcbl. YpaBHeHue BOT. Ilpumenenue teopun BOT g sKCnepuMEHTaNIBHOTO ONpEACICHUs
yIETBHOW TMOBEPXHOCTH AUCIEPTHPOBAHHBIX ancopOeHToB. KammmuispHas KoHAeHcanus. [ ucrepesuc
KalWUISIPHOM KOHJEHCALUU, BIUSHIE Ha HEro (OpMBI IOp.

AncopOuus Ha TpaHUIIE )KUIKOCTh — ra3, €€ OTIMYUTEIbHbIE 0COOCHHOCTH OT aJICOPOIMH ra3a Ha
TBEpAbIX MOBepXHOCTAX. Kiaccudukanus pacTBOPEHHBIX BELIECTB MO MOBEPXHOCTHOW AKTHUBHOCTH.
[MoBepxHocTHO-akTHBHBIEC BemecTBa (ITAB). Ocobennoctu crpoenust nudunbHbix Mosiekyn [TAB. Oc-
HoBHbIE TUTIBI [IAB. [ToBepXHOCTHO-WHAKTHBHBIC M MOBEPXHOCTHO-UH M (depeHTHbIe BemecTa. [1o-
HSTHUE OTPULIATEIHHON aicopOIuu. M30TepMbl TOBEPXHOCTHOTO HATSKEHHUSI U aICOPOIIUU JIJISl BEIIECTB C
MOJIOKUTEIBHOW, OTPULIATEILHON M HyJeBOW aacopoOmueil. KomndyecTBeHHass OreHKa MOBEPXHOCTHOM
akTuBHOCTH. E€ reomerpudeckas uHTEpnpeTanus Ha rpaduke uzorepmsl ancopouuu. IIpasuno Tpayoe.
Opuentanus Monekyn [TAB na moBepxHoctu. Monocnoitaeie mieHkn [IAB (menku JI»armropa-
BbromxketT). Ancop6imonnoe ypasaenue ['m66ca. [Toctpoenne uzorepM aacopOIuu Mo U30TepMam Io-
BEPXHOCTHOT'O HATSDKEHHUS C MOMOIIBIO aJcOpOIMOHHOr0 ypaBHeHHUsT ['nO6ca. OCOOEHHOCTH CTPOSHUS
ancopOLIMOHHOTO CIIOSI Ha TPaHUIIE XHUIKOCTh — Ta3. «['a3000pa3Hbley, KHUIKHE» U «TBEPIbIC» IO-
BEPXHOCTHBIC IUICHKH. YPaBHEHHE COCTOSHUS «IByMEpHOro raza». OOpa3oBanue B pactBopax [IAB
muremt. @opmel munemut. Kpurnueckass xoHueHtpamus munemioodopasosanus (KKM). Dkcnepumen-
tanpHOe onpenenenne KKM.

AncopOuust u3 pacTBOpPOB Ha TBepAoM Tene. «Kaxymascsa» u abconmoTHas agcopouus. M3orepmsl
aacopOLMK M3 PacTBOPOB Ha TBEPAOM Tejle, MX MaTeMaTU4YecKoe OIKMCAaHUE COTJACHO MOJENIM
Opeitnnmuxa u Jbarmiopa. Monekynsipras afcopOuusi. [lpaBuno «ypaBHHBaHMA TOIspHOCTEH» Pe-
OuHzepa, IPUMEPHI €ro pean3aluy U IPaKTUYECKUe CIEICTBUSI.

Honnast ancopOuusi. [IpuuuHbl 37€KTPUUECKU 3apsSyKEHHOTO COCTOSIHHMSI TTOBEPXHOCTHBIX CIIOEB.
Bnusinue Ha agcopbumro rumparanuu noHoB. OOMeHHas afcopOuus, €€ xapaKTepHble OCOOCHHOCTH.
HNoHnooOOMEHHBIE CMOJIBI, WX TIPAKTHYECKOE HCIOIb30BaHUE. AJCOpOIMOHHAs Xpomatorpadusi,
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OCHOBHOM MNpPHHLMI MeToja. BapuanTel XpomaTorpauueckoro Imporecca. YCTpOHCTBO Ta30BOTrO
xpomatorpada. MaTepnpeTamnusi XxpoMaTorpamm.

8. DNEeKTPONOBEPXHOCTHBIE SIBICHUS

Bo3HMKHOBEHHE JABOWHOTO 3JIEKTPUUYECKOTO Cj0sA (XI.3.Cc.) Ha TpaHMIE pas3aena MeTaul —
anekTponuT. DU3UKO-XUMUYECKHE MEXaHU3Mbl €ro BO3HHMKHOBeHHsA. Ctpoenue (n.3.c.). Teopus
KOHJCHCHUpPOBAaHHOTO a.3.Cc. (mo [Dempmrombiy). Teopuss muddysnoro m.na.c. (mo ['yu-Uammeny).
Ancopounonnas Teopus llltepHa. DIEKTPOKMHETWYECKHE SIBIICHHs, WX 0O0mIas TMpupojga W
Kiraccupukanus.  [-moTeHuman.  DnekTpoocMoc.  DnekTpodope3.  YpaBHenue [enpMmronbla-
CMOJTyXOBCKOTO IS DJIEKTPO-OCMOca W 3JeKTpodopes3a. IIEKPOKAMWUIPHOCTh. CBs3b  MEXKIY
MexX(a3zHbIM MOBEPXHOCTHBIM HATSHKEHUEM U CKa4KOM MOTEHIHANa B 11.3.C. [lepBoe 1 BTopoe ypaBHEHHUS
Jlunnmana. YpaBuenne HepHcra. KanwuisipHelid snexktpoMerp Jlunmnmana. DieKTpOKanuIUIISpHBIE
KkpuBble. OnpeiesieHne KOHIIEHTPAlUU aHUOHOB, KaTUOHOB U [TAB 13 351eKTpOKanMIUIApHBIX KPUBBIX.

9. DkcnepuMeHTANIbHBIE METOBI UCCIIEIOBAHUS TBEPABIX TOBEPXHOCTEH

XapakTepHble OCOOEHHOCTH HCCIIEOBaHUS TBEPAbIX MOBEpXHOCTEH. ONTHYECKHE METOMbI:
onTHYecKass MHKpPOCKOmus, (GoTtoMeTpus, HHTeppepomeTpus, siuuncomerpus. [lpunuun nedcTBus
amun-comeTpa. Meros moBepxHOCTHOU (oTo-D/IC. DnekTpuuecKkrue METObI: OIICHKa pabOThI BBIXO/1A
anekTpoHa (mo weroxay KenbBuHa), u3MepeHHE IOBEPXHOCTHOM MPOBOJMMOCTH KPHUCTAIIJIOB.
ABTORJIEKTpPOHHAsI U aBTOMOHHAs 3MHCCHs. [IpUHIIMN NEUCTBUS U KOHCTPYKIHUS 3KCIIEPUMEHTAIbHBIX
YCTaHOBOK.

Crnextpockonus moBepxHOcTH. OOmIas XapaKTEpUCTHKA CIEKTPOCKONMYECKUX HCCIICIOBAHUIM.
Knaccudukanus mMeTogoB mo mpupojie MEpBUYHOIO M BTOPUYHOTO Myyka. [IpuMepsl crieKTpaibHBIX
METOJIOB M ToJlydaeMass UM HHQpopMaIus. DKCIEPUMEHTAIbHOE O0OpYIOBAaHUE ISl CIIEKTPOCKOHH
MOBEPXHOCTU. MeToa mudpakiuu MeIJICHHBIX 3J1eKTpoHOB. Cxembl ycTaHOBOK J[kepmepa um dDapHc-
BopTa. OrKe-3NeKTpoHHast cnekTpockomnus. [IpuHIMI Merona. DKCHepUMEHTalbHOE 000pYyIOBaHHE.
WnTepripetanvist  0Xe-CIIEKTpOB.  YIbTpaduoneToBas W PEHTTEHOBCKass  (OTORJIEKTPOHHAS
CIIEKTPOCKOIUSI.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTUH

Jlekuuu ¢ HCHOJB30BAHMEM MPE3CHTAIMOHHOIO MaTepHajia M MPOEKTOpa. TEXHOJIOTHUS
UCIIOJIb30BaHUsI MYJIBTUMEIUNHBIX CPEIICTB B 00pa30BaTeNbHOM Tporiecce. BKIroueHHass TUCKYCCUsl Ha
JEKIMOHHBIX 3aHATHsAX. OCBOEHHE B TMPOLECCE 3aHATHH CHEUUATBHOM AHTJIOA3BIYHOU JIEKCHKH.
Texnonorust mnpoGnemMHoro oOyueHus, MHIUBHIyadbHOE BBINOJHEHHE Ja0OpaTOPHBIXPAOOT MpH
B3aMMOJICICTBUU CTYJEHTAa H TIpenojaBarelias. B TedeHWe ceMecTpa KOHTPOJbHBIE pPabOThI U
TECTUPOBAHUE MO BCEM TEMaM Kypca.

B mpomecce usydeHuss TeM Kypca Ha J1a0OpaTOPHBIX 3aHATHUAX KaXABIH CTYACHT IOJy4aeT
WHJUBUIyaJIbHOE 3aJlaHue, KOTOPOE JOJKEH BBIMOJIHUTH KaK MOJ] PYKOBOJACTBOM IPENOAaBaTelis, Tak U
camocTosTeNnbHO. [TomyueHHbIe TPY KOMITBIOTEPHOM MOJICTUPOBAHUH PE3YJIBTATHI BBHITTOIHSIIOTCS B BUJIC
rpaduueckux cnaiinos. [Ipeamonaraercsi KOMIbIOTepHAsE 00pabOTKa SKCIEPUMEHTAIBHBIX JTaHHBIX W
MOCTpOeHUE TpauIecKoro MaTepuarna.
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6. YueOHO-MeTOAMYECKOE 00ecniedeHHe CAMOCTOSITeIbHOI PadoThl 00y4YalOIMXCs

CamocrosTenbHas paboTa CTYJEHTOB OpraHusyercs B (popMax perieHus: ydyeOHbIX 3agad, HOAro-
TOBKH ITMCbMEHHBIX OTYETOB O BBIMOJIHEHUH padoT 1abopaTopHOro NPaKTUKyMa, IIOATOTOBKY OTBETOB Ha
TEOPETUYECKHE BOIIPOCHI, CONPOBOKIAIOIINE TNCbMEHHBIE OTYETHI O BHIIIOJHEHHUH JJA0OPAaTOPHBIX PadOT.

7. XapakTepUCTHKAa OLEHOYHBIX CpPeICTB /AJsl TeKyllero KOHTPOJs YCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUM 00YUAIOIIUXCS 10 JUCHUIINHE

OneHouHbIe CpeACTBa JUIsl IPOBEAECHUS BXOIHOTO, TEKYILEr0 U UTOIOBOTO KOHTPOJIS: KOHTPOJIbHBIE
paboThI, MMCBMEHHBIN ONpOC, MPOBEPKa JOMAIIHUX paboT, MPOBEPKA U 3alUTa OTYETOB O BBHIIOJIHEHUU
paboT 1a00paTOPHOTO MPAKTHUKYMA.

KoHTponbHble pabOThl MPOBOAATCS B MUCBbMEHHOW (popMe IO 3aBEpIICHUH H3YyYEHMs KaXkI0Tro
4eTBEPTOTO pas3znenoB Kypca. CTyaeHTaM mpeajaraetcs B TEUCHUE JBYX aKaJEeMHUYECKUX YacOB PEUIUThH
HECKOJIbKO Y4€OHBIX 3ajay, IPABUILHOE BBIOJHEHHUE KAXJIOW M3 KOTOPHIX OLIEHUBAETCSA B OAMH Oasll.
KontponpHast paboTta cumTaeTcss 3auTEHHOM B ciy4ae, €Clid CTYACHT HaOpan Oosiee TOJOBUHBI OT
MaKCHUMaJIbHO BO3MOXHOI'O KOJHMYECTBA Oa/ulOB, MNPEAyCMOTPEHHOIO IpU BBINOJHEHUU JaHHOU
KOHTPOJILHOM paboTHI.

[Ipn mpoBeneHuM 3auéTa MCHOJIB3YETCS HAKONMUTENbHAss (OpMa OLEHKH. 3a4€T CTaBUTCA IpHU
YCIIOBUH YCIIELIHOTO BBINMOJIHEHUS BCEX J1a0OpPaTOPHBIX pabOT M OTBETOB Ha TEOPETHUECKUE BOIPOCHI.
HToroBsiii 3a4eT IO TEOPETHUYECKUM pa3fesnaM Kypca MPOBOAUTCS B CMEIIAHHON IUCBMEHHO-YCTHOU
dopme. CTyneHTy mpeiaraeTcst iBa TCOPETHISCKUX BOIPOca.).

CryneHT moiy4aeT OTMETKY <«3ayTeHO», €CIH BJaJeeT MOHATUHHO-TEPMHHOIOTHYECKUM
anmnaparoM AMCUUIUIMHBI, IPUMEHSET 3HaHUS MPU OTBETaX Ha TEOPETHYECKHE BOMPOCHI M BOIPOCHI,
paccMaTprBaeMbIe B Ipeiesax JIabopaTopHOro MPaKTUKyMA.

CryneHT nojy4aeT OLEHKY «HE 3auTeHO», €CIM OH He BIaJeeT IOHATUHHBIM armapaToM
JUCLUUTUIMHBL, HE OTBETHJI Ha TEOPETHUYECKHE BOMPOCHI, HE BBINOJHWI JJaOOpaTopHbIE pabOTHl U HE
OTYMTAJICS IO TeMaM J1abOopaTOPHOTO NMPaKTUKyMa.

8. YueOoHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00ecTiedeHre TUCITUNTHHBI

OcHoBHas yuebHasl IuTeparypa:

1. IloBepxHOCTHBIC siBIEHUS U Me3oMop¢usM: yueOHoe mocobue / B. A. I'omnesckuii, H. B.
Yconbuesa ; Ban. roc. ya-t .— MBanoso : UB['Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JononnurenbHas yueOHast 1uTepaTypa:

1. Kommoumgnass xumust: yaeOnoe mocodbue | [Onexrponnsii pecype | / E.C. Pomanenko. H.H.
@pannesa. FO.A. besruna. E.B. Bonocoga. - CtaBponois: CtaBpononbckoe uznatensctBo «llaparpady,
2013. - 52 c.Pexum gocryna:

https://biblioclub.ru/index.php?page=book_view_red&book_id=277427

2. MamonoBa M.B.. IIpynaukos B.B.. [IpynaukoBa 1. A. ®usuka moBepxHocTH. TeopeTnueckue
MOJIENIU U IKCTIEPUMEHTAIbHbBIE METOIBI. [ DneKTpoHHbIH pecypc] — M.: DU3MATIINT. 2011. - 400 c.

- ISBN 978-5-9221-1236-9.Pexxum
nocryma:https://biblioclub.ru/index.php?page=book_view_red&book_id=457455
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HNudopmanroHHO-cipaBOYHbIC CUCTEMBI M TPO(HECCHOHATBLHBIC 06a3bl IAHHBIX:

Hayunas oubnuoteka elibrary.ru, 6onee 20 mosHOTEKCTOBBIX BEPCHil KYPHAIOB 10 TEMAaTHUKE
kypca. (http://elib.library.ru).

WNndopmanmonnas cucrema A0CTyna K pOCCHHCKUAM >XypHaiam u o63opam BUHUTU PAH.
(http://vinitit.ru)

XpaHwuiie OSICKTPOHHBIX KOMMH BCEX W3/1aBaeMbIX KOMIIAHWMEH SPringer >xypHajioB
http://www.springerlink.com/

Cucrema 5SIEKTPOHHOM MOJIEPKKH oOpa3oBaTenbHOro mpouecca «Moil  YHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccnonanbabie 0a3bl JAHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YuuBepcurerckas Onbinorexa onaain» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oubmmorexa UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii karanor Hb UBI'Y http:/lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obecnieueHue:

[TakeTs mporpamm MS WORD, MS EXCEL, ORIGIN

9. MartepuajibHO-TeXHHYECKOe o0ecrieueHue TUCIUTITHHBI

Y4eOHble ayAUTOPHH:

— JJIsl IPOBE/ICHUS 3aHATHUI JEKIMOHHOIO TUIA C KOMIUIEKTOM CIEHUAIU3UPOBAHHON ydeOHOM
MeOeNn W TEXHHYECKUMHU CPEACTBAMH OOYYEHUS, CIYXallUMHU I TPEAOCTaBICHUS Y4eOHOM
nH(popMaIuu OOJIBIION ayAUTOPHUH;

— JUIS TIPOBENEHUs 3aHATUNA CEMUHAPCKOTO THUIMA, KOHCYJIbTALUN, TEKYIIEro KOHTPOJIS H
POMEXKYTOUHOM  aTTeCTalli, BBIMOJIHEHHUS KYPCOBBIX pPabOT (IPOEKTOB) C€  KOMILIEKTOM
CTHEeLUATU3UPOBAHHON yueOHOM MeOeIN U TEXHUUYECKUMH CPeICTBAMU O0yUeHHUSI.

JlaGopaTopun, OCHaIIEHHBIE TAOOPATOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CIEIIUATU3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00Yy4EHUSI.

[Tomerenne 111 caMOCTOSATEIBLHOM PabOTHI, OCHAIICHHOE KOMILUIEKTOM CHEIUATU3UPOBAHHON
yueOHOM MeOenH, KOMIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYCHHS K ceTu «MHTepHeT» u
obecnieuenuem noctymna B SUOC.

JlemoHcTpanmoHHOEe 000py/nIOBaHWE M y4eOHO-HATTSAHBIE MOCOOWS ISl 3aHSATHH JIEKIIMOHHOTO
THUIA, 00ECTIEYNBAIOIINE TEMATUYECKUE WILTIOCTPALIUN: IEPCOHANBHBIN KOMITBIOTEP, MPOEKTOP, IKPaH.


http://elib.library.ru/
http://vinitit.ru/
http://www.springerlink.com/
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http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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ABTOpP(BI)-cocTaBUTENb(H): TIpodeccop Kadeaps! GyHIaMEHTATbHON (PU3NKU U
HaHOTEXHOJIOTH, JOKTOP TEXHUYECKHX HayK, npodeccop ['omieBckuii B.A.

[Iporpamma paccMoTpeHa U YTBEpIKJIeHa Ha 3aceaHuu kadenpsl GyHIaMeHTATBbHOU (GU3UKH U
HaHOTexHoJorui « 28 » asrycra 2024 r., nporokon Ne 1

[Iporpamma paccMoTpeHa 1 yTBEpXkK/I€Ha Ha 3acefaHnu Kadenpsl QyHIaMeHTaIbHON (U3uKH 1
HAHOTEXHOJOTHH « 28 » aBrycra 2025 r., mpotokon Ne 1

[Iporpamma paccMoTpeHa U yTBEpXkK/IeHa Ha 3acefaHnuu Kadenpsl GyHIaMeHTaIbHON (prU3uKu 1
HaHoTexHoJorui «31» asrycra 2026 r., mpotokon Ne 1
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