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1. lesiu ocBOEHUST M CUMILTHHBI
Jucuunnuua  pa3pabotana B coorBercTBUM ¢ DenepanbHbIM  TOCYIapCTBEHHBIM

00pa3oBaTeNbHBIM CTaHAAPTOM IO HampapiieHH0 «Du3uka» W HAYMHACT TOTOBUTH CTYJIEHTOB-K
OpPraHu3allMOHHO-A/IMUHUCTPATUBHOM, NPOECKTHOM M HCCIIENOBATENbCKO-AaHAIUTUYECKON BHIAM
NeAaTeIbHOCTH. KOHKPETHO MOATOTOBKA 3aKJI0YAETCS B CIAEAYIOIIEM:

® OpPraHu3alMOHHO-AJIMUHUCTPATHBHAS — B PALHMOHAIIBHOW OpraHuM3alvyd W IUIAHUPOBAHUM CBOEHU
NEeSTEIbHOCTH B COOTBETCTBHHM C TPeOOBaHUSMHU paboTOHATENs] U YMEHUU TPAaMOTHO TPUMEHSTH
MOJy4YCHHBIC 3HAHUS,

® TMPOCKTHAs — B YMEHHH 1O MECTy pabOTHl PaclO3HATh MEPCHEKTUBHOEC HAUYWHAHUE WM O0JIACTh
JIEATEIIbHOCTU U BKIIFOUUTHCS B PEATM3ALIMIO TPOEKTA MOl PYKOBOJCTBOM OIBITHOTO CIELIMAIUCTA, A
TaK)Xe B TOTOBHOCTH pa00TaTh PSIOBBIM UCIIOJIHUTEIEM IIPOCKTAa,

® JCCIIeIOBATEIbCKH-aHAIMTUYECKAsI — B BEJICHUH NTEPBUYHON aHAIIMTUYECKOU paOOTHI 11T OTBETOB HA
CEMHHAPCKUX 3aHSATHUSX, BHIOTHEHUS MHIMBUTyaIbHBIX 3aJaHUI U HAIIMCAHUS KYPCOBOM pabOTHI.

e MHOro(hakTOpHas 1eIb AUCHUIUIMHBI — C(OOPMUPOBATH Y CTYCHTOB CHCTEMHBIE 3HAHUS 00
OOIIETTPUHATHIX METO/1aX 00PAOOTKH U MPEACTABICHUS YKCIIEPUMEHTAIBHBIX JTaHHBIX, 3aKPETTUThH HA
MPaKTUKE B PaMKax JIA0OPATOPHBIX pabOT MOJIydaeMble TEOPETUUECKUE 3HAHUS.

o I[J'ISI JIOCTHIKEHMS DTOU LEIIN npenoaaBaHue JUCHUIIIMHBI ITPU3BAHO PCIINUTD CICAYIOIIUC 3a1a9U:

e chopmMHpOBaTh y CTYIEHTOB CHCTEMHOE MPEICTABICHUE O COBOKYITHOCTH €CTECTBEHHO-HAyYHBIX
JTUCITUTIIINH, 3aHUMAFOIINXCS [IOBEPXHOCTHIO;

e JarTh CHEUUAINCTaM TMpoYHble (AaKTUUYECKWE 3HAHHMS 10 HW3YUYEHHIO pa3IM4YHbIX BUIOB
MMOBEPXHOCTHBIX SIBJISICHUH;

e O00y4YHTh KPUTHYECKOMY aHAIU3y HAy4YHOTO MaTepHala, MpPEeACTaBIIEMOT0 B JIUTEPATYPHBIX
HWCTOYHUKAX,

e 00yuuTh OOPMUTEIHCKUM W BBIYUCIUTEIBHBIM HaBbIKaM, HEOOXOAUMBIM 11 oopMIIeHUS
abopaTOpHBIX, KypcoBbIX padoT u BKP.

2. Mecto tucuuniimHbl B crpykrype OIl

B crpykrype OIl quciuruinHa OTHOCUTCA K 4acTH, pOopMUpyeMOl yYaCTHUKaMU 00pa30BaTeIbHbBIX
OTHOLICHUH.

Kypc «®Pu3nka noBepXHOCTH» HOCUT MEXIWCHMIUIMHAPHBIN Xapakrep. Vcnonbs3ys cBeneHus us
pasiMYHbIX OOJIaCTe eCTeCTBEHHOHAYYHOTO 3HAHUS, CTYIEHTHl JOJDKHBl TOJYYHUTh LEJIbHOE
IpeJICTaBICHHE O IIpoleccax, MPOTEKAOIIMX B Pa3IMYHbIX YCIOBUIX Ha Mexda3zHoill rpanuie. C yuyeTom
pa3BuBaeMoro Ha kadenpe texHuueckod ¢usuku VBI'Y HayuHOro HampaBiieHHUsT — TpHOOJIOTHH,
MTOCBAIIEHHOTO MCCIIEIOBAHUIO TPEHUsS W W3HOCA TBEPIABIX TEJ, HACTOSALIMN KypC OpPHEHTHPOBAaH Ha
BCKPBITHE (U3NYECKOH CYIIIHOCTH SIBICHUH, MPOUCXOSAIIUX NMPH KOHTAKTUPOBAHHM TBEPABIX TEM, C
Y4E€TOM JIEWCTBUS OKPYKAFOWIEH cpenbl Ha KOHTAKT. [0 3TOM mpuuYnHE Kypc HallelIeH Ha JajbHEWIee
paccMOTpeHHE BOMPOCOB (PU3MKM W XHUMHUHM IOBEPXHOCTHBIX SBJIEHUH, CBA3aHHBIX C MIpoOiIeMaMu
TpUOOJIOTHH, C aKIEHTOM Ha (PM3UKY MPOIIECCOB TPEHUS, U3HOCA U CMA3KH.

Hacrosiimmii Kypc COIep:KHUT CBS3M € IPYTUMHU KypcaMy MaTepUaIOBETYECKOM cienuanu3anuu. Tak,
C KypcoM «MaTepuajoBeIeHHEe» 3Ta CBSI3b COCTOMT B YACTH, IOCBSALICHHONW NOHATHIO «(a3pl» U
Mexk(a3HOIM TpaHUIbl, CTPYKTYpPbI TBEPABIX MOBEPXHOCTEH. AHAJIOIMYHBIE COOTBETCTBHSI UMEIOTCS U C
JTUCIUTITHHON «PEHTTEHOCTPYKTYPHBIN aHamu3». C kypcom «Moaudukaims mOBEpXHOCTEH U MOKPBITHS
UMEEeTCsl CTBIKOBKA COJIEpXKaHMs Kypca B 4acTU aHTU(QPUKIMOHHBIX M aHTHMHM3HOCHBIX MOKPBITHH, a ¢
KYPCOM «3JIEKTPOHHAsI MUKPOCKOIIHSI U 3JIEKTPOHOTpa(Us» MPOCIEKUBAETCS CBSI3b B pa3Jiesie «METO/IbI
uccienoBanus noepxHoctei». C Kypcom «(pusmka TBEpAOro Tea» UMEETCs COTJIACOBAHUE IO pa3fery
MOBEPXHOCTHBIX 3JIEKTPOHHBIX COCTOSTHMM M M3JIOKEHUS (PU3MUECKUX IMPUHIMIIOB Pa3IMYHbIX METOJIOB
CIIEKTPOCKOIINY ITOBEPXHOCTHU.
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TakuM 00pa3oM, HACTOSIIMH Kypc MOXKHO OXapaKTepH30BaTh KakK IMHPOKO-OO30pHBIA KYypC
NPUKIAJIHON HAINPaBIECHHOCTH, KOTOPBIA pPa3sHOOOpa3HeM IMPAaKTHYECKHMX W HAy4YHBIX MPHIOKECHUH
WUTIOCTpUpYeT (GyHIaMEHTalbHble (PU3UYECKHEe NPHUHLMUIIBI W TPOILECChl, H3ydaeMble B JAPYTUX
TUCIUIUIMHAX crienuanu3anuu. Juciurumba «®Du3nka TOBEPXHOCTH» BXOJUT B 0a30BYH YaCTh
MaTeMaTHUYECKOT0, ECTECTBEHHO-HAYYHOI'0 U OOIIETEXHUYECKOTO IUKIIOB U SBJISETCS 00s3aTeNIbHOM AJist
u3ydeHusi. E€ ocBoeHue Oaszupyercss Ha 3HAHUSAX, YMEHUAX U HaBbIKaX, MOJYYEHHBIX B pe3yibTaTe
m3yuenusi kypca; b1.0.11 ®uszuka, B1.b.10.2. «Xumus». [loHATHA M uIEeH 3TOro0 Kypca HMEIOT
npuMeHeHue B ganbHeimmx creukypcax b1.B.OJ1.10.6. «®usumka KOHAEHCHUPOBAHHOI'O COCTOSIHUS
BemectBay; b1.B.JIB.02.01 dusuuecke  CBOMCTBA  TOHKMX  IUIEHOK W METOOBI  HX
nonydeHusib1.B.O/1.10.8. «[Ipukiamnoe maTepuaioBeeHUE)

YcnemHoe OCBOEHHE NAaHHOW IHCHMIUIMHBI OyIeT CIIOCOOCTBOBAaTh TOTOBHOCTH CTYACHTOB K
OCBOCHMIO AUCHUIUIMH: «MeToabl aHaiu3a M KOHTPOJS HAHOCTPYKTYPHUPOBAHHBIX MaTEpHAIOBY,
«IIpoekTupoBaHre MHUKPO- U HaHOCUCTEM», «DU3UYECKHME CBOWCTBA TOHKHX IUIEHOK M METOIbI MX
nosy4eHus», «OpraHn4eckue IICHKA U MOHOCIION», IPOXOXKACHUIO IPEIIUIIIIOMHON IPAKTUKH, HAYYHO-
uccienoBarenbckoil padorsl u BKP.

CTyneHT, NpUCTYNAaIOMUN K U3y4YEeHUIO AUCHUIUIMHBI, TOJDKEH 00JajaTh 3HAHUAMU, YMEHUSIMU,
HABBIKAMU/OTIBITOM MPAKTUYECKON AESITEbHOCTH, TIOJYYECHHBIMU PaHee B X0 U3yUYCHUS TUCIUTUINH:
«Duzukay, «Xumusy, «duzndeckas XuMus», «Opranuueckas Xumus», «Ou3uka KOHIACHCUPOBAHHOTO
COCTOSIHUS BELIECTBA»

3. [InanupyemMsle pe3yabTaThl 00yUYeHHsI MO TUCHHILTTHHE
3.1. Komnerenuuu, popMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCHHUILIMHA

e VHusepcainbnblie (YK): HeT.

o Oo6menpodeccuonanbubie (OIK): HeT.

e [IIpodeccuonansusie (I1K):

[1K-1. CnocoGen OCYIIECTBIISATh MPOPECCHOHATBHYIO AEATEIFHOCTh C YY4ETOM 3HAHWH

TCOPCTUUCCKHUX U MMPUKIAJHBIX OCHOB MAaTCPUATIOBCACHNA, MUKPOMCXaHUKH U COITpOoMara

3.2. [lepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHUs] MO AUCHHUIIMHE, COOTHECEHHBIX C
HHAUKATOPAMM JOCTHKEHUs PopMUPYeMBbIX KOMIIeTeH UM
B pe3ynbrare 0cBOCHHS TUCITUTIITUHBI 00yJaIONUNACS JOTHKEH:
3HaTh:
— HcToputo pa3BUTHS HAYKH O MOBEPXHOCTH, €€ MECTO CpPeau APYTUX TUCIHILIUH (DU3HKO-
XAMHYECKOTO IIUKJIA.
— TloHsITHE O TUCTIEPCHBIX CUCTEMAX, UX KIIACCH(PUKAIUH.
— OCHOBBI TEPMOJIMHAMUYECKOTO OMHCAHUS MEXK(Pa3HBIX TPAHUII.
— TloHSTHS TOBEPXHOCTHOTO HATSKEHUS U CBOOOTHOM MMOBEPXHOCTHON YHEPTHH.
— IlpencraBiieHUss O CTPYKTYpE MOBEPXHOCTH TBEPABIX TEN PA3IMYHOU XUMHUUYECKON MPUPOIBI U
CTPYKTYpBHI.
— OCHOBBI HAYKHU O KaWJUIIPHBIX SBJICHUSIX U CMAUUBAaHUU TBEPJIBIX TEL.
— [loHATHS 1 OCHOBHBIE CBOMCTBA SIBJICHUM €31 U KOTE3HH.
— Ormpenenenue, Kkiaccu(PUKAMIO ¥ OCHOBHBIE CBOHCTBA aacopOImu. XapaKTEePUCTHKU
MTOBEPXHOCTHO-aKTUBHBIX BELIECTB.
— IlpencraBnenuss 00 3MEKTPUIECKUX SBICHHUSIX HA MOBEPXHOCTSX, dJIEKTPOKHHETUYECKUX
SBJICHUSIX B IUCIIEPCHBIX CUCTEMAX.
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— OcHOBHBIE MCTOABI UCCIICAOBAHUA PA3JIMYHBIX CBOMCTB TMOBCPXHOCTHBIX SIBJIeHI/Iﬁ, B 4aCTHOCTH,
MCTOJbI CIICKTPOCKOIIMU ITOBCPXHOCTH.

Ymers:

— Onmnpenensarb B SKCIIEPUMEHTE OCHOBHBIE CBOMICTBAa IOBEPXHOCTEW, OLIEHUBATh IapaMeTpPbl
JNEKTPOKMHETUYCKUX SBJICHUM.

— M3MepsTh mapamMeTpsl ABOMHOIO 2JIEKTPUYECKOTO CJIOS B paCTBOPaXx JIEKTPOIUTOB.

— BrIOupare MeTonbl M anmnapatypy Uil M3y4eHUs Pa3iIMUHBIX XapaKTEPUCTHK MOBEPXHOCTHBIX
CJIO€B U IUCIIEPCHBIX CHCTEM.

— IIpuMeHATH 0JTy4yeHHbIE TEOPETUYECKHUE 3HAHUSL Ha IIPAKTHUKE IPU BBIOOPE CIIOCOOOB NOIYUYEHHUs
AUCIICPCHBIX CUCTEM U U3YUYCHHUU UX OCHOBHBIX CBOMCTB.

— AHanu3upoBaTh METOABI UCCIIENOBAHUS TUCIIEPCHBIX CUCTEM.

— Pabotars ¢ Hay4HOI TUTEPaTypOii IO aKTYaIBHBIM BOIIPOCAM NMPHUMEHEHUS TUCTIEPCHBIX CHCTEM
Y U3YyYEHUS IOBEPXHOCTHBIX SIBJICHUM.

— TBOPYECKHU MOAXOIUTH K IOJArOTOBKE HAYUYHBIX COOOIEHHH IO JTaHHOU MPOOIeMaTHKe.

HNmerts:

— OnBIT TEPMOAMHAMUYECKOTO MTOAX0/1A K OIIMCAHUIO IOBEPXHOCTHBIX SIBJICHUM.

— HaBplku omnepupoBaHus pa3MEpPHOCTSAMHU BEIUYMH, CBS3aHHBIX C OLICHKOM COCTOSHMS
IIOBEPXHOCTEN Pa3HOIO THUIIA.

— HaBbIku 3KCcTIEpMMEHTaIbHON pabOThI € TUCIIEPCHBIMHU CUCTEMaMHU.

— HaBbiku 3KcrepUMeHTaNbHOM paboThl € HCIOJB30BAHUEM PEOJOTMYECKOr0, ONTHYECKOTO,
TP PY3MOHHOT0, OCMOTUYECKOI'0, aJCOPOIIMOHHOI0 METOJIOB UCCIIEI0BaHMsI AUCIIEPCHBIX CUCTEM U
MMOBEPXHOCTHBIX SIBIICHUH.

— HaBbIku BBIOJHEHUS OCHOBHBIX JIA0OPATOPHBIX OMNepaluii U HaBbIKM OOpabOTKU MOITY4YEHHBIX
SKCIICPUMCHTAJIBHBIX PE3YJIbTATOB.

4. O0beM U coiepKaHUe TUCIUTLINHBI
OO0BbeM TUCHIUILTHHBI COCTABISICT 2 3a4eTHBIC eIMHUIIBI (72 aKaJeMHUYSCKHX YacoB).

4.1. Conepxanue AUCUMIUVIMHBI 1O pa3gejam (TeMaM), COOTHeCEHHOe ¢ BHIaMH WU

TPYAOEMKOCTLIO 3aHATHH JICKIIUOHHO-CEMUHAPCKOI'0 THUIIA

OO0beM MHOI KOHTaKTHOM pa6OTLI U CaMOCTOSTEIbHOM pa6OTI>I o6yqa10meroc51 MO JUCIHMITIIMHE

yKa3aH B yueOHOM TUTaHe 00pa30BaTEIbLHOM MPOrPaMMBI.

Ne Buner 3anarui, DopMBI TEKYIIETO
/i Pa3znensl (Tembl) nX00bEM (B ak.uacax, 1o KOHTPOJISI YCIIEBAEMOCTH (110
JIUCUUATLUIUHBI e OYHOI1/3a09HOH Popme OYHOI/3209HOM PpopMe 00yUCHHUS)
3 0o0ydJeHws1)
3 SansTs SansTs DopMbI IPOMEKYTOTHON
O JICKIIHOH- CEMHHAPCKOTO aTTeCTAIIN
HOI'0 TUI1a THUIIA
1. 7 4 4 Bxonnasg auarHocTHKa: BBI-
OO6mue moHSTHSI, CBSI3aHHBIE C .
[paxr. OOpOYHBIi OIPOCTIO
(U3NYIECKUMU TTOBEPXHOCTSIMH.
3aHATHE BBISIBIICHHIO OCTaTOYHBIX
JlucriepcHbIE CUCTEMBI. - o Kypey
«MomnexymspHas pu3uKay
2. 7 2 Ormpoc 1o Teme MpeabIIyIIero
TepMoIMHAMUYECKOE ~ OMHUCAHUE P PEABIYI
3aHATUS
rpaHuIbl paszaena ¢as
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3. 7 2 4 Onpoc 1o TeMe Ipebl €ro
TBep/ible MOBEPXHOCTH P PCABIAYIH
Jlabop. 3aHATHS
3aHIATHE
4, 2 Omnpoc 1o TeMe Ipebl €ro
Kanumisipaocts P PeAbIIyIIL
3aHATHUSA
5. 7 2 4 Ormpoc 1o TemMe mpeasl ero
CMauuBanue P PCABIAYIH
JlaGop. 3aHATHS
3aHITHE
6. 7 2 Ompoc o Teme npeabl ero
Anresus P PRIy
3aHATHUS
1. 7 2 4 Or1poc 1o TeMe MPebL ero
AncopOmust P PEABIIYIN
Jlabop. 3aHATHS
3aHIATHE
8. 7 2 Onpoc mo TemMe MpeabITyIEero
DJIEKTPONOBEPXHOCTHBIE SBJICHUS
3aHATUA
9 7 2 4 3adeT UTOrOBBIA
DKCIepUMEHTAIIbHBIC METObI oakr
HUCCIIEIOBAHUI TBEPJIbIX PaKt.
o 3aHATHE
MMOBEPXHOCTEN
HUTOI'O: 20 20 3a4er

4.2. PazBepHyTO€E ONMCAHNE CO/IeP KAHNS TUCIUIIMHBI 110 pa3aejaM (TeMam)

1. Obuue moHATHS.

[ToBepxHOCTh Kak OOBEKT HccienoBaHus. HayuHble AMCHMIUIMHBL, U3y4alOLIUE IMOBEPXHOCTD.
[TpyunHBl YCKOPEHHOTO Pa3BUTHUS HAyKH O MOBEPXHOCTHBIX sBIEeHUAX. OnpezneneHue NOHIATUS «PU3H-
yeckas moBepxHocTh». Kiaccudukanus noBepxHocTeit mo tuny Mexdaznoi rpanuisl. Kinaccuduka- must
MOBEPXHOCTHBIX SIBJICHUN MO BHUAY MpeBpaiieHuil sHepruu. KosnouaHoe (qucnepcHoe) COCTOSIHHE
BemiecTBa. JlucnepcHslie cucteMsl. I'eTeporeHHOCTh U tucnepcHocTh. JucnepcHas ¢aza U AMCIEpPCHUOH-
Has cpena. Knaccudukanus JUCepcHBIX CUCTEM IO arperaTHOMY COCTOSIHHIO (a3 u pazMepy aucrepc-
HOM (ha3zbl.

2. TepMoIMHAMUYECKOE ONMCAHUE TPAHUIIBI pa3jiena a3

OCHOBHBIE TOHATHSI O MMOBEPXHOCTHBIX TEPMOJMHAMUYECKHX Napamerpax. [loHsATusa «mmoBepxHO-
CTH pa3pbiBay U «pasleisomed moBepxHocTu» 1o ['mb6cy. Meroa m30biTouHbIX BenuuuH. OlleHKa
MIOJTHOM W MOBEPXHOCTHOM 3HEPruM Al MHOTO(a3HBIX TUCTEPCHBIX cucTeM. PU3NYecKuil CMbICI Ma-
paMeTpOB «IIOBEPXHOCTHOE HATSKEHHE» U «IIOBEPXHOCTHAs sHeprusi». OyHnaMeHTalbHbIE YpaBHEHUS
JUIsL OTIMCAHUs TETEPOreHHbIX CUCTEM. MeToa ciiosi KoHeuHo! TonmuHel. OnsiT Hronpe. J[Ba moaxoxaa
OILICHKE MOBEPXHOCTHOTO HaTshkeHHs. [lonHas moBepXHOCTHasi sHeprus. TemmneparypHas 3aBUCHMOCTb
MOBEPXHOCTHOTO HAaTsDKeHHsI. Mexx(pazHoe HaTsDKeHHE ABYX KHUAKocTel. [IpaBuio AHTOHOBA.

3. TBepable MOBEPXHOCTH

XapaKkTepUCTUKU TOBEPXHOCTEH TBEPAbIX KpHCTAIOB. COOTHOILIEHHE TOBEPXHOCT "HBIX M «00b-
€MHBIX» aTOMOB B TBEPABIX YACTHUIIAX PA3JIUYHBIX pa3MepOB. 3aBUCU "MOCTh KOOPJIMHAI[MOHHOTO YHCIia
aTOMOB KPHUCTAJUIMYECKON PEIIETKH OT PacIOJIOXKEHHUS aToMa OTHOCHUTENIBHO MOBEpXHOCTH. CBOMCTBa
MOBEPXHOCTEN B 3aBHCHUMOCTH OT THIa MEXAaTOMHOM CBsI3M B KpucTauie. [[edekTbl MOBEpXHOCTH, UX
tunbl. [IpocTpaHCTBEHHBIE M TPUMECHBIE 1e(EKThl. DIEKTPOHHAS CTPYKTypa MOBEPXHOCTH JJISl TpaHeil
KpHUCTaJlJla ¢ pa3HOM IJIOTHOCTHIO yrakoBkU. [loBepxHOCTHAs 3Heprusa KpucramioB. E€ 3aBucumocts OT
THUIIA CBSI3U B KPUCTAJLIE.

4, KanwisipHOCTh
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CyurHocth sBieHHUs KanmwuiipHocTH. KamwnsipHoe nanenue. YpaBuenuwe HOnra-Jlammaca st
ceprudecKkoil MOBEPXHOCTH M TOBEPXHOCTH JBOWHOW KPHBH3HBI. KanmuiaJsipHOE MOAHATHE W KaIlwI-
JSIPHOE IMOHMKEHUE. DKCIIEPUMEHTAJIbHbBIE METOJbl U3MEPEHHUS MOBEPXHOCTHOIO HATSKEHUS >KHMJIKO-
cTeil. MeToJ] KamWUISIpHOTO MOMHATHSA. MeToJ MakCUMaIbHOTO NIaBleHUS B My3bIpbkax (PeOunmepa).
MeTto/ oTpbIBa KOJIbIla WK IUIACTHHBI (Bechl Bunbrenabmu). JluHaMuuecKue METObI.

5. CmauuBanue

®dusnueckas npupoaa cMaunuBanus. Pacrekanue. CMaunBaeMble 1 HECMAUYMBAEMbI€ TOBEPXHOCTH.
Kpaesbie yribl. YpaBuenue FOnra s kpaesoro yrina. KonudectBeHHas olieHka cMauyuBanusi. @akTo- phl,
BIIMSIOIINE HA CMAYMBAaHUE.

6. Anresus

Onpenenenne NOHATUS aaAre3uu U kore3uu. KonmdecTBeHHas OLEHKA aAre3uu. AAre3us Mexmy
IByMs KuAKocTAMU. OlieHKa Kore3un BHyTpu JKuakoi (aspl. AIre3ust Ha rpaHUIIe )KUJIKOCTh — TBEP- J10€
teno. KoadduiuenT pacrekanus. Y CIOBUE HEOTPAHMUESHHOTO PACTCKAHUs. AITe3Ust MY TBEP- IIbIMH
TEIAMH.

7. AncopOuus

OcHOBHbBIE MOHATHUS U OIpeNeseHHs], CBA3aHHbIe ¢ afacopouueil. Tpu tuna agcopbumuu. Komuye-
CTBEHHas oleHKa aacopbiuu. M3orepma aacopOuuu. Tunsl uzotepM. [Ipupona aacopOLHUOHHBIX CHIL.
dwusnueckas agcopOiusi. XemocopOuusi, € MpUHINITHAIBHBIC OTIINYHS 0T PU3HUecKoil ancopounu. Porb
SHEPruu aKTUBAIMHM YACTHI] B Ipolecce xeMocopOuu. TemneparypHble 3aBUCUMOCTH (pU3nude- CKOU U
XUMHUYECKOHN afIcopOIuu.

AncopOuust Ta30B U MapoB HA TBEPABIX MOBEPXHOCTAX. Mojienu u30TepM ancopOIuu. Y paBHEHHE
Opelinnuxa. Teopust JIsHrmiopa, €€ OCHOBHbIE JOMNYIIEHUA. YpaBHeHHe JI3HrMmropa, o0iacTh €ro
npuMeHeHus. Teopust noiaumosiekyisipHoit aacop6uuu Ilomsau. Ipennoceuiku teopun. Iloctpoenue
XapaKTePUCTUUYECKUX KpHUBBIX afcopOiuu. Teopust BOT, ee ocHOBHBIE MTPEANOCHUTKA. AJICOPOITMOHHBIC
koMIulekchl. YpaBHenue bBOT. Ilpumenenne teopunm BOT sl SKCIIEpUMEHTaIbHOTO ONpPEACIECHUS
yIE€IbHOW IMOBEPXHOCTU AMCIEPIHMpPOBaHHBIX aacopOeHToB. KammmispHas koHaeHcauus. ['mcrepesuc
KalUUIIPHOW KOHJICHCAIIUHU, BIMSHIE Ha HETO ()OPMBI TTOP.

AncopOuus Ha TpaHULIE )KUIKOCTh — ra3, €€ OTJIMYUTEIbHbIE 0COOEHHOCTH OT aJcOpOIMK ra3a Ha
TBEpJbIX MOBepxHOCTAX. Knaccugukainus pacTBOPEHHBIX BELIECTB MO TMOBEPXHOCTHON aKTMBHOCTH.
[ToBepxHocTHO-akTHBHBIE BemecTBa (IIAB). Ocobennoctu crpoenust qudumibHbix mMojaekyn [TAB. Oc-
HoBHbIe TUNBI [TAB. [ToBepXHOCTHO-MHAKTUBHBIE U MOBEPXHOCTHO-UH U depeHTHbIe BemecTna. [1o-
HSTUE OTpULIATENbHOMN ascopOuu. M30TepMbl IOBEPXHOCTHOTO HATSKEHUS U a/ICOPOIIMH JIJIsl BEILIECTB C
MOJIOKHUTEIBHOM, OTpULIATEIbHON W HyJeBoW ajcopOuueil. KonnuecTBeHHas OlleHKa MOBEPXHOCTHOM
akTuBHOCTH. E€ reomeTpuueckas nHTEepIipeTaus Ha rpaguke uzorepmsl aacopomuu. [Ipasumo Tpayoe.
Opuentanusa Monekyn [IAB na noepxHoctu. Monocnoiiuble mieHku [IAB (mienku JI3nrmropa-
brmomxkert). Ancopburonnoe ypaBaenne ['u66ca. [loctpoenue nzorepm aacopOmuu mo u30TepMam Io-
BEPXHOCTHOT'O HATSHKEHHUS C MOMOIIBIO aJcopOLUnOHHOr0 ypaBHeHUs: ['n06ca. OCOOEHHOCTH CTPOEHUS
a7cOpOLIMOHHOTO CJIOSI Ha TpaHUIle >KUIKOCTh — ra3. «['a3000pa3Hbley», OKUAKUE» U «TBEPAbIE» IO-
BEPXHOCTHBIE TUIEHKU. YpaBHEHHE COCTOSIHMA «JIByMepHoro raza». OOpa3zoBanue B pactBopax IIAB
muniesr. @opmel Muniemt. Kputndeckas xoHueHTpamus muienooopasoBanus (KKM). Dkcnepumen-
tanbHOe onpeaenenne KKM.

AncopOnmst u3 pacTBOpoB Ha TBepAoM Tene. «Kaxyrascs» u abcomoTHas agacopomus. M3orepmsr
aJcopOIMM M3 pPacTBOPOB Ha TBEPJIOM Tejle, UX MaTeMaTHYeCKOE OIMCAHUE COIJIACHO MOJENSIM
Opeitnuxa u JIaarmiopa. MonekynsapHas agcopOrus. [IpaBuino «ypaBHUBaHHS MOJSpHOCTEH» Pe-
OuHaepa, MPUMEpPHI €0 peaau3aliy U MPaKTHUECKUE CISICTBUS.

Honnas ancopbuus. [TpuyuHbBI 3JIEKTPUYECKH 3apsSHKEHHOTO COCTOSIHMS TOBEPXHOCTHBIX CIIOEB.
Brnusane Ha ancopOruio ruapatanud woHOB. OOMeHHast aacopOIus, €€ xapaKTepHble OCOOECHHOCTH.
HMoHOOOMEHHBIE CMOJBI, HUX TPaKTHUYECKOE HCIOIb30BaHUE. AICOPOIIMOHHAs Xpomarorpadus,
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OCHOBHOM MNpPHHLMI MeToja. BapuaHTel XpoMaTorpaduyeckoro mporecca. YCTPOMCTBO Ta30BOTroO
xpomatorpada. MaTeprnperamnust XpoMaTorpaMm.

8. DIIeKTPOIIOBEPXHOCTHBIC SIBICHHS

Bo3HukHOBeHHE JBOWHOTO OSIEKTPUYECKOro ciosi (A.3.Cc.) Ha TpaHMIE pasfena MeTall —
ANMEKTPOIUT. DU3NKO-XUMHUYECKHE MEXaHU3MbI €ro BO3HUKHOBeHHs. Ctpoenue (m.3.c.). Teopus
KOHJCHCHUPOBAaHHOTO J.3.Cc. (mo [empmronbmy). Teopuss muddysnoro np.o.c. (mo ['ym-Uanmeny).
AncopOrnuonHas Teopusi lllTepHa. DJEKTPOKMHETHYECKWE SBJICHWS, HX 0OIas mpupoma U
KJacCH(pHKanus. [l-moTeHmman.  Ouekrpoocmoc.  Inektpodope3.  YpaBHenue [ enbmronbia-
CMOITyXOBCKOTO JIIST  3JIGKTPO-OCMOCAa W 3JIeKTpodope3a. DICKpOKanUIIPHOCTh. CBSI3b  MEXIy
Me)Kq)aBHBIM MMOBCPXHOCTHBIM HATAKCHHUEM M CKAYKOM IMOTCHIIMAJIA B 1.3.C. HepBoe H BTOPOC ypaBHCHHA
Jlunnmana. VYpasuenne HepHcra. Kanummsipueiii snextpomerp Jlunmmana. DIeKTpOKANMUIUISIPHBIC
KPHBBIC. OHpG[Ie.HeHI/Ie KOHICHTpallMKM aHUOHOB, KATUOHOB U ITAB us3 SJICKTPOKAIIUJIJIAPHBIX KPUBBIX.

9. 3KCH€pI/IMeHTaHBHLIC MCTOABI UCCIICAOBAHUA TBEPALIX HOBCpXHOCTCﬁ

XapakTepHble OCOOEHHOCTH HCCIIEIOBaHUS TBEPIbIX MOBEPXHOCTEH. ONTHYECKHE METO/bI:
ONTUYECKass MHUKpocKonwus, (oromeTpusi, uMHTEpHepoMeTpusi, dJumuricoMeTpus. [IpuHIMN aercTBHs
amun-comeTpa. Meton moBepxHOCTHOU (hoTo-D/IC. DaeKkTpruecKne METOJIbI: OIleHKa PabOTHl BHIXO/a
anekTpoHa (mo wmeroxy KenbBuHA), HM3MEpeHHE TMOBEPXHOCTHOH IMPOBOJAMMOCTH  KpPUCTAJLIOB.
ABTORJIEKTPOHHASI U aBTOMOHHAs 3Muccus. lIpuHuun nelcTBUS M KOHCTPYKIMS SKCIIEPUMEHTAIBHBIX
YCTaHOBOK.

Crnextpockonusi moBepxHOCTH. OOIIas XapakTEpUCTUKA CHEKTPOCKONUYECKUX MCCIIET0BaHUM.
Knaccugukaiuss METOf0B 10 MPUPOJEC NEPBUYHOTO U BTOPUYHOTO ITydKa. [IpuMephl CreKTpalibHBIX
METOJIOB U MoJiyyaeMass UM HHQopmanus. DKCIepUMEHTAIbHOE 000pyJOBaHHE Ui CHEKTPOCKOIUU
noBepxHOCTU. MeToj nudpakiuuyu MeATeHHBIX 3NIeKTpoHOB. Cxembl ycTaHoBOK [[xepmepa u PapHc-
BopTa. OsKe-dNeKTpoHHast cnekTpockomnus. [IpuHIMN Meronma. DKCIEpHUMEHTAbHOE O00O0pYJIOBaHUE.
WuTepripetanvisi  0Xe-CIIEKTPOB.  YIbTpaduoneroBas U PEHTICHOBCKas  (OTODNIEKTPOHHAsS
CIIEKTPOCKOITHSI.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Jleknuu ¢ HUCHOJB30BAHUEM IPE3EHTALMOHHOIO Marepuana U IPOEKTOpa. TEXHOJIOIHUs
MCIIOJIb30BaHUsl MYJIbTUMEIUIHBIX CPEJICTB B 00pa30BaTelbHOM Ipoliecce.BkitoueHHas quckyccust Ha
JEKIMOHHBIX 3aHATUAX. OCBOEHHME B NIPOLECCE 3aHATUN CIEHUAIbHOM aHIVIOSA3BIYHON JIEKCHKH.
TexHnonorust npodbisemHoro oOyueHusi, WHauBHAyallbHOE BBINOJIHEHHE J1IAOOPATOPHBIXPAOOT HpuU
B3aUMOJICHICTBUM CTyJEeHTa W IpernojaBaTens. B TedeHue ceMecTpa KOHTPOJbHBIE pPAaOOTHI U
TECTUPOBAHUE 110 BCEM TEMaM Kypca.

B mpouecce m3ydeHus TeM Kypca Ha JIaODOpaTOPHBIX 3aHATUSAX KaXKIbIM CTYIEHT MOJy4aeT
WHAUBHUAYaJIbHOE 3aJlaHue, KOTOPOE JOKEH BBIMOJIHUTH KaK MOJ PyKOBOJICTBOM IpenojaBaTenis, Tak U
camMoCTOATENbHO. [loay4ueHHbIE TPU KOMIIBIOTEPHOM MOJIEITMPOBAHUM PE3YJIbTATHI BBINOJIHAIOTCS B BUIE
rpadpuueckux cnaiinoB. [Ipeamonaraercss KoMIbloTepHas 00pabOTKa SKCIEPUMEHTAIbHBIX JAaHHBIX U
MOCTPOCHHE TpadruecKoro MaTepuaa.
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6. YueOHO-MeTOAMYECKOE 00ecniedeHHe CAMOCTOSITeIbHOI padoThl 00y4aroImmXcs

CamocrosTenbHas paboTa CTYyJEHTOB OpraHusyercs B (opMax pemieHus: y4eOHBIX 3aiay, MOAro-
TOBKH ITMCHMEHHBIX OTUYETOB O BBHITIOJTHEHUH pa60T Ha60paT0pH0ro IMMPpaKTUKyMa, HIOATOTOBKHU OTBCTOB HA
TEOPETHYECKHE BOTIPOCHI, COMTPOBOXKIAIOIINE ITMCEMEHHBIE OTYETHI O BBIITOJHEHUH JTA00PAaTOPHBIX PadoT.

7. XapakTepUCTHKA OLEHOYHBIX CPeICTB /JJs TeKYyllero KOHTPOJIsi YyCIeBaeMOCTH M
NMPOMEKYTOUYHOM aTTeCTAlMM 00y4AIOUINXCS M0 TUCHUILIHHE

OueHouHbIe CpeCTBa U1l IPOBEIEHUS BXOJHOIO, TEKYIIETO U UTOTOBOIO KOHTPOJISL: KOHTPOJIbHBIE
paboThl, MUCbMEHHBIH ONPOC, IPOBEPKa JOMALIHUX padoT, IPOBEpKa U 3aIlluTa OTYETOB O BBINOJIHEHUH
pabot 1abopaTOPHOTO MPAKTUKYMA.

KoHTtponbHble paboOThl MPOBOAATCS B MUCBMEHHOW (hopMe MO 3aBepIIEHUU H3YyUYEHMs KaKIOro
4yeTBEPTOro pasaesoB Kypca. CTyJAeHTaM IpeiaraeTcsl B TEYEHHE IBYX aKaJIeMUYECKUX YacOB PEIIUThH
HECKOJIbKO Y4eOHBIX 3aJa4, IPABUIbHOE BBHIIOJHEHNE KAXKJIOW U3 KOTOPBIX OLEHMBAETCS B OJMH Oaill.
KontponbHas pabora cumTaercs 3a4TEHHOW B CiIydae, €CIHM CTyIEHT HaOpan 0ojee IOJOBUHBI OT
MaKCHUMaJbHO BO3MOXHOI'O KOJHMYECTBa Oa/uloB, MPEIyCMOTPEHHOIO IpH BBINOJHEHUU JIaHHOM
KOHTPOJIbHON paboThI.

[Tpu mpoBeneHuM 3auéra HUCHOJB3YETCS HAKONMUTENbHas (GopMa OLEHKU. 3aué€T CTABUTCS NpHU
YCIIOBUM YCIICLIHOTO BBINOJIHEHHS BCEX J1aOOPATOPHBIX pabOT U OTBETOB Ha TEOPETHUECKUE BOIPOCHI.
WTOroBbIi 3a4eT MO TEOPETUYECKHM pasjeslaM Kypca IMPOBOJUTCS B CMEIIAHHOW NMMCbMEHHO-YCTHOW
dopme. CTyneHTy npeiaraercs ABa TEOPETUYECKUX BOIIPOCaA. ).

CryneHT mojydyaeT OTMETKY «3ayTeHO», €CIM BJIaJeeT MOHATHUIHO-TEPMHHOIOTHYECKUM
annapaTroM AMCLMILIMHBI, IPUMEHSET 3HAHUS IIPU OTBETAX Ha TEOPETHMUYECKHUE BOIIPOCHI M BOIPOCHI,
paccmaTpuBaeMble B Ipejenax JabopaTopHOro NpakTUKyMa.

CTyneHT nOony4yaeT OLIEHKY «HE 3auT€HO», €CIM OH HE BIAJEeT MOHATUHHBIM alaparoMm
JUCIUIUIMHBI, HE OTBETHJI Ha TEOPETHYECKHE BOMPOCHI, HE BBHIIOJHWII JIaDOpaTOpHbIE pabOThl U HE
OTYMTAJICS [0 TeMaM Ja00opaTOPHOTO NMPaKTHKyMa.

8. YueOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 0O0ecTiedeHHe TUCIIUTLINHBI

OcHoBHas yueOHas auTeparypa:

1. [loBepxHOCTHBIE sBIeHUS M Me3oMopdusMm: ydebHoe mocodue / B. A. T'ognesckuii, H. B.
Yconsuesa ; Ban. roc. yH-T .— WBanoso : UB['Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JlononHuTenbHas yueObHas JUTepaTypa:

1. Komnoungnas xumusi: yuyebHoe mocobue | [Dnekrponnsiii pecype | / E.C. Pomanenko. H.H.
®panresa. FO.A. besruna. E.B. Bomocosa. - CtaBponosns: CtaBponofibckoe n3aarenbetBo «llaparpady,
2013. - 52 c.PexxuMm gocryma:

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

2. MamonoBa M.B.. [Ipyauuxos B.B.. [Ipyaaukosa U.A. ®usuka nosepxuoctu. TeopeTrnueckue
MOJIENTN B YKCTIEPUMEHTAIBHBIE METOBI. [ DneKkTpoHHbIH pecypc] — M.: DUSMATIINT. 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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NudopMalimoHHO-CIIPABOYHEIE CHCTEMBI X PO ECCUOHAILHBIE 0a3bl IAHHBIX:

Hayunas 6ubnmorexa elibrary.ru, 6onee 20 moJHOTEKCTOBBIX BEPCHIA JKYPHAJIOB MO TEMAaTHKE
kypca. (http://elib.library.ru).

WNudopmanronHas cuctemMa J0CTyna K pOCCHHCKUM XypHaiam U o63opam BUHUTU PAH.
(http://vinitit.ru)

XpaHWIHILE OJICKTPOHHBIX KOMHH BCEX H3/1aBacMbIX KOMITAaHWEH Springer >xypHajIoB
http://www.springerlink.com/

Cucrema 5SIEKTPOHHOM MOJIEPXKKM  0Opa3oBaTelnbHOro mpomecca «Moil  yHHUBEPCHTET»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJ'IBHbIe 0asbl JAaHHBIX 1 I/IHq)OpMaHI/IOHHO-CHpaBO‘IHBIe CHUCTCMBI.

OBbC «YuuBepcurerckas Oubanorexa ommain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubimmrorexka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii karajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoOe obecrieueHue:
[Takets! mporpamm MS WORD, MS EXCEL, ORIGIN

9. MaTtepuajibHO-TEXHHYECKOe o0ecriedeHHe TUCIUILTHHBI

Y4eOHble ayJUTOpUU:

— JUIsl TIPOBEJICHUs] 3aHATHH JIEKIIMOHHOTO THUIA ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAaHHON yueOHOIl
MeOenu W TEXHUYECKHMHU CpEICTBaMU OOY4YeHMs, CIyKallUMH JJs [peloCTaBlIeHUus Yy4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

— JUId TIPOBENEHUS 3aHATUH CEMHUHAPCKOI0 THUIA, KOHCYJIbTAallMd, TEKYIIEro KOHTPOJIS H
IPOMEXYTOUHOW  aTTeCTallMd, BBIIOJHEHHS KYpPCOBBIX paboT (MPOEKTOB) C  KOMIUIEKTOM
CHeUaIn3upOBaHHON yueOHON MeOenu U TEXHUUYECKUMHU CPeICTBaMU 00 y4EHUS.

JlaGopaTopuu, OCHaIlIeHHbIE Ta0OPaTOPHBIM 000PYTIOBAHNEM, KOMILJIEKTOM CHEIMATIN3UPOBAHHOM
yueOHOM MeOeNr U TEXHUYECKUMH CPeACTBAMU O0YUEeHHUS.

[ToMemienue A caMOCTOATENbHOM pabOThl, OCHAIIEHHOE KOMIUIEKTOM CIELHATU3UPOBAHHON
y4aeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHUsI K ceTu «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JlemoHcTpanmoHHOEe 000Opy/nOBaHUE M y4yeOHO-HATJSAHbIE MOCOOUs ISl 3aHATHI JEKIMOHHOTO
TUNa, 00ecIeynBaroIe TEeMaTHUECKUE UIUTIOCTPALIUU: IEPCOHANBHBINA KOMITBIOTED, IPOEKTOP, IKPaH.
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ABTOP(BI)-cocTaBUTENb(H): TIpodeccop kKadeapsl GyHIaMEHTANBHON QU3NKU U
HAHOTEXHOJIOTH, JOKTOP TEXHUYECKHX HayK, npodeccop ['omanesckuii B.A.

[Tporpamma paccMOTpeHa U yTBEpaK/I€Ha Ha 3acelaHnuu Kadeapbl pyHIaMeHTaNbHON GU3NKU U
HaHOTexHoJoruil « 28 » asrycra 2024 r., nporokon Ne 1

[Tporpamma oOHOBIIEHA
npoTokoi 3acenanus kageaper Ne 1 ot « 28 » aBrycra 2025 T.

CornacoBaHo:
PyxoBonutens OI1 JL.U. Munees



