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1. lleau ocBOeHUNA TUCHUILIUHBI
Huctunnuna  pa3pabotaHa B cooTBeTCTBUHM ¢ DenepalibHbIM — TOCYAAPCTBEHHBIM

00pa3zoBaTebHBIM CTAaHIAPTOM IO HampaBieHHIO «DPU3WKa» W HAYUHACT TOTOBUTH CTYIACHTOB-K
OpraHU3aI[MOHHO-aIMUHUCTPATUBHON, TPOEKTHOM H MCCIIEN0BATEIbCKO-aHATUTUYECKON BHIaM
nesTenbHOCTH. KOHKPETHO MOArOTOBKA 3aKIII0UAETCS B CIICIYIOIIEM:

® OpraHu3alMOHHO-3JIMUHUCTPATHBHAS — B PAIMOHAJIBLHOW OpraHW3allid W IUIAHUPOBAHWUU CBOEH
NESITETHHOCTH B COOTBETCTBUU C TpeOOBaHUSMHU paboTomaTenss ¥ YMEHUU TPAaMOTHO MPUMEHATH
MOJTy4YCHHBIC 3HAHUS,

® TPOCKTHAs — B YMEHHH IO MECTy pabOThl pacmo3HaTh MEPCIEKTUBHOE HAYMHAHUE WM O0JacTh
JESTETHFHOCTH W BKIIOYUTHCS B PEATM3AIMIO0 TIPOEKTA MOJI PYKOBOJICTBOM OTBITHOTO CIHEIUAIKNCTA, a
TaKKe B TOTOBHOCTH PabOTaTh PSIOBBIM HUCIIOJTHUTEIIEM MTPOCKTA,

®  HCCIIEIOBATEIbCKU-AaHAIUTUYECKAs — B BEACHUHU NEPBUYHOM aHATMTUYECKON PabOTHI AJ11 OTBETOB Ha
CEMUHAPCKUX 3aHITHUSIX, BHITIOJTHEHUS WHIUBHUIYAIbHBIX 3aJJaHUN U HAITUCAHUS KypCOBOM PaOOTHI.

e MHOTO(DAKTOpHAS 11EJIb JUCIUTIIUHBI — CHOPMHUPOBATH Y CTYJICHTOB CUCTEMHBIE 3HAHUS 00
OOIIETIPUHATHIX METOJaX 00paOOTKH U MPEJACTABICHUS YKCIIEPUMEHTAIBHBIX JaHHBIX, 3aKPETUThH Ha
MPaKTUKE B paMKax JJabopaTOPHBIX pabOT MOTy4aeMbIe TEOPETUICCKUE 3HAHMS.

L I[J'If[ JOCTHIKCHHA 3TOH e NpernoJaBaHue TUCHUILIMHEBI IIPU3BAHO PCIIUTE CIACAYIOIIUC 3aJa4Yu:

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

® J1aTh CHOENHAINCTAaM TNPOYHBIE (AKTUUECKHE 3HAHUS 10 M3YYCHUIO PA3JIMYHBIX BHUIOB
MMOBEPXHOCTHBIX SIBJISICHUM;

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

e 00yunth OGMOPMUTEIHCKUM W BBIYHCIUTEIBHBIM HaBBIKaM, HEOOXOJUMBIM i O(OPMIICHHS
1ab0paTOPHBIX, KypcoBbIX padoT u BKP.

2. Mecto qucuMiuinHel B cTpykrype OII

B crpykrype OIl pgucuumiuHa OTHOCUTCS K 4acTh, (opMHpyeMoN  ydacTHUKaMU
00pa30BaTeNIbHBIX OTHOIICHUN. SIBNIS€TCS AUCUUIUIMHON IO BHIOODY.

Kypc «®Pu3nka noBepXHOCTH» HOCUT MEKIUCLUUIUIMHAPHBIA Xapakrep. Mcnoisb3ys cBeneHus u3
pa3auuHbIX oOJacTe eCTEeCTBEHHOHAyYHOTO 3HAHMSI, CTYJAEHTHl JIOJDKHBI IOJIYyYUTh II€JIbHOE
MpPEJICTaBICHUE O IpoleccaX, MPOTEKAIIUX B PA3JIMYHBIX YCIOBUAX Ha Mex¢azHod rpanune. C
y4eTOM pa3BuBaeMoro Ha kadenape Ttexuuueckor ¢usukun HWBI'Y HaydHOro HampaBieHUS —
TpUOOJOrHH, TOCBALIEHHOIO HCCIEIOBAHUIO TPEHHMsI M HU3HOCAa TBEPABIX TeEJ, HACTOSIILUNA Kypc
OPUEHTUPOBAH Ha BCKPHITHE (U3NYECKON CYIIHOCTH SIBICHUM, MPOUCXOAAIIUX MPU KOHTAKTUPOBAHUU
TBEPJBIX TEJ, C YUETOM JIEHCTBUS OKPYXKAIOIIEH Cpelipl Ha KOHTAKT. 110 3TOM IpuuKMHe Kypc HallelleH Ha
JalibHENIIIee PacCMOTPEHUE BOIMPOCOB (DM3UKUM M XUMHUU IOBEPXHOCTHBIX SIBJICHHMM, CBA3aHHBIX C
npo6seMaMu TpUOOJIOTHH, C aKIIEHTOM Ha (PU3UKY MPOIIECCOB TPEHUS, U3HOCA U CMA3KH.

Hacrosmuii Kypc COIepKUT CBA3M C APYTMMH KypCcaMHM MaTEpHAIOBEIYECKON CIIEIHAIA3ALNY.
Tak, ¢ KypcoM «MaTepuaiIoBEIECHUE» 3TA CBA3b COCTOUT B YACTH, MOCBSILEHHON MOHATHUIO «(}a3bl» U
Mex(ha3HON TpaHULlbl, CTPYKTYPhl TBEPIBIX MOBEPXHOCTEH. AHAJOTUYHBIE COOTBETCTBUS UMEIOTCS U C
TUCIUTIIIMHON  «PEHTI€HOCTPYKTYpHBIA aHanmu3». C  kypcoMm «Moaudukanuss TOBEPXHOCTEH U
MOKPBITUS» HMEETCS] CTHIKOBKA 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 KypcoM «(du3MKa TBEpPAOro Tella» HMEETCs
COrJIaCOBAHUE M0 pa3/iely IMOBEPXHOCTHBIX JJIEKTPOHHBIX COCTOSHUNW M HW3JIOKEHUS (PU3NYECKUX
IIPUHLUATIOB PA3JIMYHbIX METO/I0B CIIEKTPOCKOIIMH ITOBEPXHOCTH.
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TakuM 00pa3oM, HacTOSIIUKA KypC MOKHO OXapaKTepU30BaTh KaK HIMPOKO-0030pHBIN Kypc
MPUKIAHON HaANpaBIEHHOCTH, KOTOPBIM pa3HOOOpa3sueM MpakTHYECKHMX U HAy4YHBIX MPHIIOKEHHM
WUTIOCTpUpPYET (GyHIaMEHTalbHble (U3MYECKHEe NPUHLMIBI W IPOLECChl, H3y4aeMble B JIPYrux
IUCUMIUIMHAX cnenuanu3anuu. [uciumiubHa «®Pu3nka MOBEPXHOCTH» BXOIUT B 0a30BYH0 4acTh
MaTeMaTHU4ECKOIr0, €CTECTBEHHO-HAYYHOI'0 U OOIIETEXHUYECKOTO LUKJIIOB U SIBJISETCS 0053aTenbHON AJIs
nzyueHus. E€ ocBoeHue Oasupyercs Ha 3HAHMSIX, YMEHHUSX U HaBbIKaX, MOJYYEHHBIX B pe3yJIbTaTe
m3yuenus kypca; b1.0.11 ®usuka, b1.5.10.2. «Xumus». [loHATHS M uaen 3TOro Kypca HMEIOT
npuMeHenne B panbHeimmx crnernkypcax b1.B.OJ1.10.6. «®wusuka KOHJIEHCUPOBAHHOTO COCTOSHUS
pemiectBay;  b1.B.[IB.02.01 ®u3zuyeckue  cBOWCTBA  TOHKMX  INIGHOK M METOABI  HMX
nonydeHusib1.B.O/1.10.8. «IIpuxnannoe MatepuanoBeCHUE)

YcnemHoe OCBOGHHME JIaHHOW AMCHUUILIMHBI OyJeT CHOCOOCTBOBAaTb I'OTOBHOCTH CTYAEGHTOB K
OCBOCHHUIO JUCHHIUIMH: «MeToasl aHalin3a W KOHTPOJIS HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUAJIOBY,
«IIpoekTnpoBaHNEe MHMKPO- M HaHOCUCTEM», «DPU3MUYECKHE CBOMCTBA TOHKHUX IUIEHOK M METOJbI HX
nosyueHusi», «OpraHudeckue IUICHKM M MOHOCIOW», MPOXOXKICHUIO MPEIAUINIOMHON NPAKTUKHU,
Hay4yHO-Hcclen0Barenbckoit padotel 1 BKP.

CryneHT, NpucCTyNaroUMil K U3y4YeHUIO JUCUUIUIMHBI, TOJDKEH 00siafaTh 3HAHUSIMH, YMEHUSMU,
HABbIKaMU/OIBITOM IPAKTHUYECKOMN AESITEIbHOCTH, OJyYCHHBIMU paHEee B XOJ€ U3YUYEHHUS TUCLUIUIMH:
«Duzukay, «Xumusny, «dusndyeckas xuMus», «Opranudeckas XuMusa», «Pu3znka KOHACHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA»

3. [linanupyemble pe3yabTaThbl 00y4eHHs M0 M CHUIIINHE
3.1. Komnerennuu, pOpMHPOBAHUIO KOTOPHIX CIOCOOCTBYET TMCHMILINHA

e VK-1. CrnocobGeH ocylecTBiIsATh MOMCK, KPUTHYECKUMH aHalIu3 M CUHTEe3 HHdopMauuwy,
MPUMEHSTh CHCTEMHBIH MOJIXO/ TSl PEHICHUS TIOCTaBICHHBIX 33124

e JIK-1. Crocoben  ocCymecTBIATh MPO(PECCHOHATBHYIO NEATEIbHOCTh C Y4€TOM 3HAHUU
TEOPETHUECKUX U MPUKIATHBIX OCHOB MaTE€PHATIOBEACHHUS, MUKPOMEXaHUKH U COITpOMaTa

e [IK-3. CnocoOeH BbIOMpaTh U IPUMEHSTH Ha MPAKTUKE METO/bI U CPEJICTBA IJIAHUPOBAHUS U
OpraHu3aIii HCCIEIOBAHUNA M pa3pabOTOK, METOIbI IMPOBEIACHHUS SKCIEPUMEHTOB W HAOIIOIACHUH,
000011eHus 1 00paboTKN UHPOPMALIUH.

3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHMs] MO JMCHHUIINHE, COOTHECEHHBIX ¢
HHAUKATOPAMH AOCTUKeHHUs GOopMHUPYyeMbIX KOMIIETEeH Uil
B pe3synbpTaTe oCBOEHUS TUCIUTIIIMHBI 00YJarOITUNACS TOJDKEH:
3HaTh:
— Hcropuro pa3BuUTHS HAyKH O TIOBEPXHOCTH, €€ MECTO CpeAu IPYruX IUCHUIUIUH (HU3UKO-
XUMHUYECKOTO IUKJIA.
— IloHsiTHE O MUCTIEPCHBIX CUCTEMAX, UX KJIACCU(PUKAIIIH.
— OCHOBBI TEPMOIUHAMUYECKOTO OMMCAHUS MEK(DAa3HBIX TPAHMII.
— IloHsATHS TOBEPXHOCTHOTO HATSHKEHUSI U CBOOOTHOM MTOBEPXHOCTHOM 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.
— Ormpenenenne, KiIacCU(PUKAIMIO W OCHOBHBIE CBOMCTBAa ancopOumu. XapaKTepUCTUKH
IMOBEPXHOCTHO-AKTUBHBIX BEUIECTB.
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— IlpencraBnenuss 00 DdICKTPUYECKUX SBICHUSX HA TIOBEPXHOCTAX, AJICKTPOKUHETUUECKUX
SIBJICHUSIX B JUCIIEPCHBIX CUCTEMAX.

— OCHOBHBIE METOJIbI MCCIICIOBAHUS PA3IMYHBIX CBONCTB MOBEPXHOCTHBIX SBJICHHI, B YaCTHOCTH,
METO/Ibl CIIEKTPOCKOIMH OBEPXHOCTH.

YmMmernb:

— OmnpenensaTe B 9KCIEPUMEHTE OCHOBHBIE CBOWMCTBA IMOBEPXHOCTEH, OIEHWBATH IapameTphl
BIEKTPOKUHETHUYCKHUX SIBIICHUH.

— N3MepsaTs napaMeTpbl ABOMHOIO 3JIEKTPUUYECKOTO CJIOSI B PACTBOPAX AIIEKTPOIUTOB.

— Bp10upats MeTOABI W anmapatypy Uil U3Y4CHUS Pa3IMYHBIX XapaKTEPUCTHK MOBEPXHOCTHBIX
CJIO€B U JIUCTIEPCHBIX CUCTEM.

— IIpumeHATh MoydeHHbIE TEOPETUUECKHE 3HAHUS Ha MPAKTUKE MPU BEIOOPE CITOCOOOB MOTyUEHUS
JUCIIEPCHBIX CUCTEM U U3YYEHHHU UX OCHOBHBIX CBOWCTB;

— AHaJIM3UPOBATH METOJbI UCCIEAOBAHMS JUCIIEPCHBIX CUCTEM;

— Pabotatpk ¢ HaydHOUI JTUTEPAaTypOl MO aKTyaJIbHBIM BOIIPOCAM MPUMEHEHHS TUCIIEPCHBIX CHCTEM
Y U3YYEHUS IOBEPXHOCTHBIX SABJICHUN;

— TBOPYECKH TOJIXOIUThH K MOJTOTOBKE HAYYHBIX COOOIIEHUI 1O JAaHHOU TTpoOIeMaTHKeE.

Baaners:

— OcHOBaMH# TEPMOAMHAMHYECKOTO TOIX0/1a K OMUCAHUIO TTIOBEPXHOCTHBIX SBJICHHM.

— Tepmunosorueii B 001acTi GU3NKA U XUMHUH TTOBEPXHOCTEH, KOJUIOMAHOW XUMUHU.

— Pa3zmepHOCTSAMU BETMYMH, CBSI3aHHBIX C OLIEHKOW COCTOSIHUS MOBEPXHOCTEN Pa3HOIrO TUIMA.

— IlpakTHyeckuMu HaBBIKAMH SKCTIEPUMEHTAIBHON PaOOThI C TUCIIEPCHBIMU CUCTEMAMU,

— IlpakTH4ecKMMH HaBBIKAMHU IKCIIEPUMEHTAIBLHON pabOTHl C MCIOJIB30BAHUEM PEOJIOTHYECKOTO,
ONTHYECKOTO, U(PPYy3HOHHOTO, OCMOTHYECKOTO, aJCOPOIIMOHHOTO METOJOB HCCIEIOBAHUS
JUCIIEPCHBIX CUCTEM U MOBEPXHOCTHBIX SIBJICHUN

— Meroaamu 006pabOTKH MOJTy4YEHHBIX SKCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

— HaBbplkamu BBIMIOJTHEHUSI OCHOBHBIX JJAOOPATOPHBIX OIEpaIui.

4. O0beM M coep:kaHMe U CHUTITHHBI
O0beM AUCHUIUTHHBI COCTaBIseT 3 3aueTHbIe equHUITEI (108 akameMUyecKux 4acoB).

4.1. Conep:xaHue JHCHMIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H

TPYAOEMKOCTBHIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI'0 THUIIA

OO6beM MHOU KOHTAKTHON pabOThl U CaMOCTOSTENIbHON pabOThl 0Oy4aromierocs 1o JUCIUILINHE

yKa3zaH B yueOHOM Ij1aHe 00pa30BaTeIbHOM MPOTPAMMBI.

Ne Bunpr 3ansatuit, @opMBbI TEKYILIETO
/1 Pasnens! (Temsr) UX00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JACUMTUIMHBI = O4HOH/3a04HOH (popme O0YHOH/3a04HOM popme 00ydeHHs)
3 o0ydeHus)
3 SauaTus SauaTus @DopMBI TPOMEKYTOYHOM
O JIEKIINOH- CEMUHAPCKOT0 aTTecTaluH
HOro Tuia TUIa
1. 6 4 2 Bxognas JuarHocTuka: BBI-
OO1ye MOHATHS, CBA3aHHBIE C .
[Ipaxr. OOpOUHBIH OIIPOCIIO
(u3MIECKUMU TIOBEPXHOCTAMH. 3aHATHE BBISBJICHUIO OCTaTOYHBIX
JlicriepcHbIE CUCTEMBIL. SHARMi o Kypey
«MonekynspHas HU3NKa»
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2. 6 4 4 Omnpoc o TeMe Ipeb] ero
TepMoMHaAMUYECKOE  OMHCAHUE P peApyI
Jlabop. 3aHSITHS
TpaHMIlBI pasnena ¢as SAHSTHE
3. 6 4 4 Omnpoc o TeMe Ipeb] €ro
TBepapie MOBEPXHOCTH P peslym
Jlabop. 3aHSITHS
3aHATUC
4, 6 4 4 Omnpoc o TeMe Ipeb] ero
Kanumsaprocts P peApyI
Jlabop. 3aHITHS
3aHATUC
5. 6 4 4 Omnpoc o TeMe Ipeb] €ro
CMauuBanue P PRIy
Jlabop. 3aHSITHS
3aHATUC
6. 6 4 4 Omnpoc o TeMe Ipeb] €ro
Anre3us P PRIy
Jlabop. 3aHSITHS
3aHATUC
7. 6 4 4 Omnpoc o TeMe Ipeb] €ro
AncopOrnus P PEARLIYIL
Jlabop. 3aHITHS
3aHATUC
8. 6 4 4 Omnpoc o TeMe Ipeb] €ro
DNEeKTPONOBEPXHOCTHHIE SIBICHUS P peslym
Jlabop. 3aHSITHS
3aHATUC
9 6 4 2 3a4eT UTOrOBLIN
DKCnepruMeHTaIbHbIE METOJIBI Tpakr
I/ICCJ'IGI[OBaHI/Ii{ TBEPABIX SAHSTHE
MMOBEPXHOCTEN
HUTOTO: 36 32

4.2. Pa3BepHyToOe ONHMCaHUE COIEPKAHUA TUCUMILIHHBI N0 pa3jieiaM (TeMam)

1. OGmiue noHATHSL.

[ToBepxHOCTh Kak OOBEKT HuccienoBaHus. HayuHble AMCHMIUIMHBI, W3YYalOlIUE IMOBEPXHOCTb.
[IpyurHBI YCKOPEHHOI'O pa3BUTHUSI HAYKU O MOBEPXHOCTHBIX siBJIEHUSAX. OmpeneneHue noHATus «pusu-
Yyeckas MoBEpXHOCThY». Kiaccudukamus moBepxHocTed no tumy mexdasHoil rpanunsl. Knaccuduka-
1[1sl IOBEPXHOCTHBIX SIBJICHUM 0 BUAY NpeBpalieHuil sHepruu. Komtonanoe (qucrnepcHoe) cOCTOsSHUE
BelecTBa. JlucnepcHele cucTeMbl. ['eTeporeHHOCTh U qucnepcHocTh. JlucnepcHas (as3a u qucnepcuoH-
Has cpena. Kimaccuukauust AucriepcHbIX CUCTEM IO arperaTHOMY COCTOSIHMIO (a3 U pa3mepy Auciepc-
HOH (a3bl.

2. TepmMoamHaMUYeCKO€ OTIMCAHUE TPAHUIIBI paszzerna (a3

OcHOBHbBIE MOHATHS O MOBEPXHOCTHBIX TEPMOJUHAMUYECKUX MapameTpax. [loHsATHS «TOBEpXHO-
CTH pa3pbiBa» U «pa3JeisItoniel MmoBepxHoCcTH» mo ['m66cy. Meron m30bITOUHBIX BenmnuuH. OleHKa
MIOJIHOM M MOBEPXHOCTHOM AHEPruM IJisi MHOTO(a3HbIX AUCIEpPCHbIX cucTeM. dusnueckuil cmbica na-
pPaMETPOB «IIOBEPXHOCTHOE HATSHKEHUE» U «IIOBEPXHOCTHAs dHEprusi». OyHAaMEHTAIbHbIE YPABHEHUS
JUI OTIMCAaHUs IeTEPOreHHbIX cucTeM. MeTo ciost kKoHeuHo! TosiuHbl. OnbiT ronpe. /[Ba moaxona k
OLICHKE IIOBEPXHOCTHOTO HaTsKeHHWs. [loyHas nmoBepxHocTHas 3Heprus. TemmeparypHas 3aBUCUMOCTh
MTOBEPXHOCTHOTO HaTsbKeHus. MexdasHoe HaTshkeHHue OBYX skujkoctei. [lpaBuno AHTOHOBA.

3. TBepable MOBEPXHOCTH

XapaKkTepUCTUKU MOBEPXHOCTEHW TBEPAbIX KpUCTAIIOB. COOTHOLIEHHE MOBEPXHOCT "HBIX U «00B-
€MHBIX» aTOMOB B TBEPJbIX YAaCTUIAX PA3JIMYHBIX pPa3MepoOB. 3aBUCU "MOCTb KOOPAWHALMOHHOIO YUCIIa
aTOMOB KPHMCTAJUIMYECKON PEIIETKH OT PACIOJIOKEHUS aTOMa OTHOCHTENIBHO MoBepxHOcTU. CBOMCTBa
MOBEPXHOCTEN B 3aBUCHUMOCTU OT THIIA MEXAaTOMHOH CBA3M B KpucTtasuie. [ledekTsl NOBEPXHOCTH, UX
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tunel. [IpocTpancTBeHHbIE U TPUMECHBIE Je(PEKThl. DJIEKTPOHHAS CTPYKTYpa MOBEPXHOCTH Ui I'paHeit
KpHUCTaJlJla ¢ pa3Hoil IIIOTHOCTHIO ynakoBKU. [loBepxHOocTHAs sHeprus kpuctamioB. E€ 3aBucUMOCTh OT
THUIIA CBSA3H B KpUCTaJLJIE.

4. KanwinsipHOCTh

CymHocTh siBneHus KanwuisipHoctd. Kanumisipaoe nasnenue. Ypauenue lOnra-Jlammaca mis
cepruyecKkoil MOBEPXHOCTH U MOBEPXHOCTU JBOMHOW KpuBH3HBI. Kammi—mnspHoe MOIHATHE U KaIuj-
JSIPHOE MOHM)KEHHE. DKCIEPUMEHTAIbHbIE METOJbl M3MEPEHUS! MOBEPXHOCTHOTO HATSKEHHS HKHJIKO-
cTedl. MeTo KamwuIsipHOTO MOJHATHSA. METOo/lT MaKCUMaJIbHOTO NIaBlieHUsI B My3bIpbkax (Pebunmepa).
MeTo1 oTphIBa KOJIbIA MJIU TUIACTUHBI (Bechl Buiibrensmu). JlunamMmudyeckue METOIbI.

5. CmauuBaHue

®duznyeckas npupoaa cmaunpanus. Pacrexanue. CmMaunBaeMble 1 HECMAuUBAaEMbl€ MOBEPXHOCTH.
KpaeBbie yrnbl. YpaBuenue FOura ans kpaeBoro yria. KonndectBenHas onjeHka cmaunBaHus. dakro-
PBL, BIUSIOLINE HA CMauMBaHHE.

6. Aaresus

Onpenenenve NOHATUS aare3ud U koresuu. KonnuecTBeHHas olneHKa aare3suu. AAre3us: MexIy
nByMst KuaKocTsiMU. OueHka kore3un BHYTpH Kunkoit ¢asbl. Anresust Ha rpaHule KUAKOCTb — TBEp-
noe teno. KoapounueHnT pacrekanus. YcioBue HEOTPaHUUEHHOTO pacTeKaHus. AAre3us MeXIy TBEp-
JBIMU TEJIAMHU.

7. AncopOumst

OcHOBHBIE TIOHATUS U ONpPEJACIEHNUs, CBA3aHHbIC ¢ aacopOue. Tpu tuma agcopoumu. Komnge-
CTBEHHasl olleHKa ajfcopOimu. M3otepma aacopoumu. Tumbl nzotepM. [Ipupoma aacopOIMOHHBIX CHIL.
Ouznyeckas ancopOuus. XemocopOuus, €€ NPUHLIUIUAIbHBIE OTJIMYUS OT (PU3MUECKOM aIcopOLUH.
Ponp sHeprum aktuBanMu 4acTuil B mpoiiecce xemocopOuuu. TemnepaTypHble 3aBUCUMOCTH (pu3Hye-
CKOM M XMMHUYECKOU aacopOuuu.

AncopOuust ra30B U MapoB Ha TBEP/bIX MOBEPXHOCTIX. Moenan n3oTepm aacopOuuu. Y paBHeHHE
Opeilinuiuxa. Teopust JIsHrmiopa, €€ ocHOBHbIE nomyuieHHs. YpaBHeHue JIaHrmiopa, oGmacte ero
npuMeHeHus. Teopus nonumonexkyiasipHoit aacopouuu Ilonsuu. [Ipeanocsiiku teopun. Iloctpoenue
XapaKTepUCTUUeCKUX KpuBbIX aacopouuu. Teopus BOT, ee ocHOBHbIE npeAnochUKU. AJICOPOIIMOHHbIE
koMmIuiekcel. YpaBHenue BOT. [lpumenenue teopun BOT i skcneprMeHTanbHOrO OIpeAeTIeHHs
yAEIbHON MOBEPXHOCTHU AMCIEPTHPOBaHHBIX afcopOeHtoB. KamwnspHas konaeHcauus. ['mcrepesuc
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 ctpoenust 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 TOJIOKUTEIbHOM, OTPULIATEIBHON U HYIEeBOH ajncopOuueil. KomuuecTBeHHas olleHKa NOBEPXHOCTHOM
akTuBHOCTH. E€ reomeTpuueckast natepnpetamnus Ha rpaduke n3orepMmsl aacopouun. [Ipasmio Tpayoe.
Opuenranus moinekyn IIAB na noBepxHoctu. Monocnoiinble mieHku I[TAB (mnenku JI3Hrmiopa-
biomxerT). AncopOumonnoe ypaBuenue ['mo0ca. [loctpoenne uzotepm aacopOIuu mo u30TepMam Io-
BEPXHOCTHOTO HATSDKEHHUS C MOMOILBIO aJcOpOLMOHHOrO ypaBHeHUs ['n60ca. OCOOEHHOCTH CTPOEHUS
a7IcOpOLIMOHHOIO CJI0Sl Ha TPpaHMIlEe KUIAKOCTh — ra3. «['a3000pa3HbIe», KUAKHE» U «TBEPIbIE» IO-
BEPXHOCTHBIC TUICHKH. YPaBHEHHE COCTOSIHUSI «IByMepHOro rasza». OOpa3zoBaHue B pactBopax [IAB
munern. @opmer muriemt. Kputudeckass koHmneHtpanus muinemnioodpazopanus (KKM). Dkcnepumen-
TanpHOe onpenenenne KKM.

AncopOuust u3 pacTBOpoB Ha TBepaoM Teine. «Kaxymascs» u abconmoTHas aacoporus. Mzotepmsr
azgcopOuUMU M3 PAcTBOPOB Ha TBEPJIOM TeJle, UX MaTEeMAaTUYECKOE OINMCAHHUE COTJIACHO MOJEIIAM
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Opeilinyiuxa u Jharmiopa. MousekynsipHas ancopOuus. [IpaBuio «ypaBHuBaHMS HoJsipHOCTEi» Pe-
OuHJIepa, IPUMEPHI €T0 pealln3ally U IPAKTHYECKUE CIIE/ICTBUS.

WNonnas ancopOuus. [IpuuuHbl 3MeKTpUYECKU 3apsKEHHOIO COCTOSIHHS MOBEPXHOCTHBIX CIIOEB.
Brnusane na amcopOumro ruapatanuu woHOB. OOMEHHast aacopOIus, e€ XapakTepHbIE OCOOCHHOCTH.
HNoHooOMeHHbIE CMOJBI, KX MPAKTUUYECKOE HCIOJb30BaHUE. AAcopOLMOHHAs XpomaTtorpadus,
OCHOBHOH MNpUHIMI MeTojaa. BapuaHThl XpomaTorpaguueckoro mnpoiecca. YCTpOHCTBO TIa30BOro
xpomatorpada. Marepnperanyst XxpoMaTorpamm.

8. DIIEKTPONIOBEPXHOCTHHIE SIBJICHUS

Bo3HuKHOBEHHE JABOMHOTO 3JIEKTPUYECKOrO CiIosA ([.3.Cc.) Ha TpaHULE pazjena MeTaml —
NeKTpoIUT. DU3MKO-XMMUYECKHE MEXaHHU3Mbl €ro BO3HUKHOBeHUs. Ctpoenue (1.3.c.). Teopus
KOHJIGHCUPOBAaHHOTO a.3.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.  Jnektpodope3.  YpaBHenue [ 'enmbpmrosibiia-
CMOJTyXOBCKOTO JIJIsl  JIEKTPO-OCMOCAa W AJeKTpodope3a.  DIeKpOKAmMUIAPHOCTh. CBSA3b MEKIY
Mex(ha3HbIM TIOBEPXHOCTHBIM HATSHDKEHHMEM M CKauKoM MoTeHuuana B 1.3.c. lleppoe u BTOpoOE
ypaBHeHus  Jlunmvana.  YpaBHenme — Hepncra.  Kamwurapueii — snexkrpomerp  Jlummmana.
DnexTpoKanwuisipHele  KpuBble. OrmnpeneneHue KOHIEHTpAaluud aHUOHOB, KaTnoHOB u [IAB wu3
AIIEKTPOKAMMIUISIPHBIX KPUBBIX.

9. DKcnepUMeHTaIbHbIE METO bl UCCIIEOBAHUS TBEPABIX IOBEPXHOCTEHN

XapakTepHble OCOOEHHOCTH HCCJIEOBaHMSI TBEPAbIX NOBepXHOCTeH. ONTHUYECKHE METOJIbL:
ONITHYECKass MHUKPOCKOMHs, (HOTOMETpHs, HHTephEepOMETpHs, SILTUICOMETpHUs. [IpuHIMI AEeWCTBUS
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 TpUPOJE TMEPBUYHOTO M BTOPHYHOTO ITydyka. [IpuMepsl creKTpalbHBIX
METOJIOB U IoJiyyaemass UM HHpopmanus. DKCepUMEeHTalbHOE 000pYIOBaHUE JJSl CIIEKTPOCKOIHUU
noBepxHocTU. Meton nudpakuuym MeIeHHBIX 37eKTpoHOB. Cxembl yctaHOBOK Jlxepmepa u dapHc-
Bopra. Oske-anekTpoHHas crnekrpockonus. [lpuHuun merona. DKcnepuMeHTalbHOE O00OpYyIOBaHHE.
WuTtepnperanust  0xke-CleKTpoB.  YibTpaduoieToBass UM PEHTTEHOBCKas  (POTOZIEKTpPOHHAs
CHEKTPOCKOIHS.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlekuuu ¢ UCHOJB30BAHUMEM IIPE3EHTALMOHHOTO MaTepuaga M IPOEKTOpa. TEXHOJOTHUs
HCI0JIb30BAHUS MYJIBTUMEIUNHBIX CPEJACTB B 00pa3oBaTelbHOM Ipoliecce. BkitoueHHas JucKyccus Ha
JEKUMOHHBIX 3aHATUAX. OCBOEHHME B MIPOLECCE 3aHATUN CHELUUATbHON aAHIJIOS3bIYHOM JIEKCHKH.
Texnonoruss npobiremHoro oOydenusi, MHauBHIayanbHOE BBINOJHEHUE J1a0OPATOPHBIXPAOOT MpuU
B3aUMOJICHCTBUM CTYIEHTa M IpernoaaBarens. B TedeHue cemecTpa KOHTpOJbHbIE pPadOTHl U
TECTHUPOBAHUE T10 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 TPU KOMIIBIOTEPHOM MOJIEIIMPOBAHUU PE3YJIbTAThI BBHIIOJIHSAIOTCS 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 (popmax pemeHus ydeOHBIX 3aj7ad, MOJAro-
TOBKU IUCBMEHHBIX OTYETOB O BBIIIOJIHCHUH pa60T na60paT0pH0r0 IMPpAaKTUKyMa, IMOATOTOBKHN OTBETOB
Ha TCOPCTHUYCCKHUE BOIIPOCHI, COIIPOBOXKAAIOIINEC IMHUCbEMCHHBIC OTYCTBI O BBLINIOJIHCHUU na6opaTopHHx
pabor.

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

OneHouHble CpeAcTBa JUId NPOBEIEHUS BXOJHOIO, TEKYIIEr0 W HMTOTOBOTO KOHTPOJIS:
KOHTpPOJIbHBIE PA0OTHI, TUCHbMEHHBIN OMPOC, IPOBEPKA JOMAITHUX padOT, MPOBEpKa U 3alIUTa OTYETOB O
BBINIOJIHEHUH paboT 1ab0paTOPHOro MPaKTUKyMa.

KoHnTposnbHble paboThl MPOBOJATCS B MHCbMEHHON (hOpME IO 3aBEpIICHHH H3YyYEHHUS KaxI0ro
4eTBEPTOro pasnenoB Kypca. CTyaeHTaM MpeylaraeTcsl B TEUEHHE JABYX aKaJIeMUYECKHX YacOB PEIIUTh
HECKOJIbKO y4eOHBIX 3aay, MPaBUJIbHOE BBINIOJHEHUE KAXKJI0M U3 KOTOPBIX OL[EHUBAETCS B OJUH Oai.
KontponpHas pabora cumTaercs 3auTEHHOM B ClIydae, €CJIM CTYIACHT HaOpan 0oJiee TOJIOBUHBI OT
MaKCHUMAaJIbHO BO3MOYKHOTO KOJIMYECTBAa OalljioB, MNPEAyCMOTPEHHOIO IPH BBIIOJHEHUU JIaHHOM
KOHTPOJIbHON pabOTBHI.

[Ipn nmpoBeneHnn 3aué€ra HUCMONB3YETCS HAKONUTENbHAas (opMa OIEHKU. 3a4€T CTAaBUTCA IpU
YCIIOBUHU YCIICIIHOTO BBIMOJHEHUS BCEX J1a0OPaTOPHBIX pabOT M OTBETOB Ha TEOPETUUYECKHE BOIPOCHI.
HToroBelii 3a4eT 1O TEOPETUYECKHUM paszenaM Kypca IMPOBOJUTCSA B CMEIIAHHOM NMCBMEHHO-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 BBHINOJHUI JIADOpAaTOpHbIE padOThl U HE
OTYHUTAJICA 10 TeMaM J1abopaTOPHOro MPaKTUKyMa.

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

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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NudopManmoHHO-CIPaBOYHBIE CUCTEMBI U PO (HECCHOHATBHBIC 0a3bl JAHHBIX:

Hayunas OubGnuoteka elibrary.ru, Gosiee 20 MOJHOTEKCTOBBIX BEPCHH >KYpHAJOB IO TEMaTHKE
kypca. (http://elib.library.ru).

NupopmanronHas cucrema J0CTylna K pOCCHMCKUM >XypHasiaM M o63opam BHUHUTU PAH.
(http://vinitit.ru)

XpaHWUIIE DJIEKTPOHHBIX KOMHH BCEX M3JaBaeMbIX KOMIIAHHEH Springer >KypHaJIOB
http://www.springerlink.com/

OBbC YuuBepcuterckas oubimoreka onnaii (http:/biblioclub.ru)

Pecypcrl mHpOpMannOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT»: Cuctema 3JIeKTpOHHOMN
MOJIEPKKH 00pa3zoBaTeIbHOTO Iporiecca «Moit yauBepeute» https://uni.ivanovo.ac.

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI:

OnekrponHas 6ubmmoreka MBI'Y http://lib.ivanovo.ac.ru

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

[IporpammuOE obecrieueHue:
[Takersl nporpamm MS WORD, MS EXCEL, ORIGIN

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu M TEeXHUYECKUMHU CpEeACTBAMM OOy4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uH(popMannuu O0JBIION ayUTOPUY;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAalMil, TEKYIIEro KOHTPOJA U
MPOMEKYTOYHOM  aTTECTallid, BBHINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlaGoparopuu, ocHaIIEeHHBIE JTA0OPATOPHBIM 000PYIOBAHNEM, KOMIUIEKTOM CIEIHATU3UPOBAHHOMN
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUaTU3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «lHTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUNBAIOIINE TEMATUUECKHUE NILTIOCTPALIMU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.
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ABTOp(BI)-cocTaBuTeNb(M): Tpodeccop Kadeapbl FIKCIEPUMEHTAIBHON U TEXHUUECKON (PU3UKH,
JOKTOp TEeXH. HayK, npodeccop 'oanesckuii B.A.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokos Ne 1

[Iporpamma o6HOBIEHA

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

(moanuce)

[Iporpamma o6HOBIEHA

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

(moanuce)

[Iporpamma o6HOBIEHA

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

(moanuce)

Ipunoxenne 1. MeToguueckne yKazanusi Ajsi 00y4ar0IUXcsi 10 OCBOEHHIO THCUMILTHHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /JIsl IPOBEIEHUSI TPOMEKYTOUHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIHHE.



