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1. Iles1n 0CBOCHHUSA THCIUILINHBI

JucuuiuinHa  paspaboraHa B cooTBeTcTBUHM ¢ DenepaibHbIM  I'OCYAApCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM IO HampaBieHUI0 «DHU3MKa» W HAYMHACT TOTOBUTH CTYJIEHTOB-K
OpPraHMU3allMOHHO-aJMUHUCTPATUBHOM, IPOEKTHOM M MCCIEA0BATENbCKO-aHATUTHYECKON BUAAM
NeATeNbHOCTH. KOHKPETHO OArOTOBKA 3aKIIFOYAETCS B CIEAYIOLIEM:

® OpraHu3allMOHHO-aJIMUHUCTPATHBHAs — B PALMOHAJIBLHOM OPraHM3alMyd WU IUIAHUPOBAHUHU CBOEU
NESTeIbHOCTH B COOTBETCTBUU C TpeOOBaHMAMHU pabOTOAATENIs M YMEHHHM TPAaMOTHO IHPUMEHSTH
IIOJIy4YECHHBIC 3HaHMS,

® [IpPOEKTHas — B YMEHHMH IO MECTy pabOThl Pacro3HaTh MEPCHEKTUBHOE HAauMHAHWE MM 00JacTb
NEATEIbHOCTH Y BKIKOYUTHCS B PEAIM3ALUIO IIPOEKTA 1101 PYKOBOJCTBOM OIIBITHOTO CIIEIMAIINCTA, a
TaKXe B FTOTOBHOCTU PabOTaTh PSAAOBBIM UCIIOJIHUTENIEM MIPOEKTA,

®  HCCIIeI0BATENbCKU-AaHAIUTUYECKAs — B BEJICHUM IEPBUYHON aHAIUTUYECKON pabOThI 11 OTBETOB Ha
CEMHHApPCKUX 3aHSATUSAX, BHIIOJHEHUS MHIMBUyaJIbHBIX 3aJJaHUM U HallMCaHUsI KypCOBOM pabOTHI.

e MHOro(akTopHas 1eIb TUCIHILINHBI — CPOPMUPOBATH Y CTYIC€HTOB CUCTEMHBIC 3HAHHS 00
OOIIENPUHATHIX METO/IaX 00PaOOTKHU U MPEICTABICHHS SKCIIEPUMEHTAIBHBIX JAHHBIX, 3aKPENUTh Ha
IIPaKTUKE B paMKax J1ab0paTOPHBIX padOT M0JIy4aeMble TEOPETUUECKUE 3HAHUS.

o I[J'ISI JOCTHIXKCHUA JTOH LenHu npenoaaBaHrne NUCHUIIMHBIL ITIPU3BAHO PCIINUTL CICAYIOMIUC 3a1a9u:

e chopMHpPOBATH y CTYIACHTOB CHCTEMHOE IPEACTABICHHE O COBOKYIMHOCTH €CTECTBEHHO-HAYYHBIX
JTUCITUTIIINH, 3aHUMAFOIINXCS TOBEPXHOCTHIO;

e aTh CHCIUAINCTaM TNpPOYHbIE (PaKTUUECKWE 3HAHWUSA [0 HW3YYEHHUIO pa3JIMYHBIX BHJIOB
MMOBEPXHOCTHBIX SIBISICHUH;

e OOyYHTh KPUTHYECKOMY aHAJM3y HAy4YHOrO0 Marepuasa, MPEeCTaBIsIeMOro B JIUTEPaTypPHBIX
HCTOYHHKAX,

e 00y4uTh OGMOPMUTEIHCKUM U BBIUUCIUTEIBLHBIM HaBBIKAM, HEOOXOIUMBIM i O(GOpPMIICHUS
nabopaTopHbIX, KypcoBbIX paboT u BKP.

2. Mecto aucuuIuInHbl B cTpykrype OIl

B crpyktype OIl gucnumimHa OTHOCHTCS K  4acTH, (QOpMHpPYEMON  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH.

Kypc «®Pu3nka MoBepxXHOCTH» HOCUT MEXAUCLUIUIMHAPHBINA Xapakrep. Vcnonbs3ys cBeneHus us
pasIMYHBIX O00JacTe eCTECTBEHHOHAyYHOTO 3HAHMsI, CTYAEHTBl JOJDKHBI TOJIYYHUTh LEIbHOE
IpEJICTaBICHUE O MpoIleccax, NPOTEKAIOIIUX B Pa3IUYHBIX YCIOBHSIX Ha MexdasHou rpanune. C
y4eToM pa3BUBaeMoro Ha kageape TexHuuecko ¢usuku MBI'Y HayyHOro HampaBieHuss —
TpUOOJIOTMH, TOCBSIIEHHOIO HCCIIEIOBAaHUIO TPEHHUS M H3HOCAa TBEPABIX TeJN, HACTOSALIMI Kypc
OpPUEHTHPOBAH Ha BCKPbITHE (PU3MUYECKON CYITHOCTH SIBICHUH, MPOUCXOAANIIMX MPU KOHTAKTHUPOBAHUH
TBEPJBIX TEJ, C YUETOM JEHUCTBUS OKPYXKAIOLIEH cpeabl Ha KOHTAKT. [0 3TOM nmprynHe Kypc HaleleH Ha
JanbpHelee pacCMOTPEHHE BOMPOCOB (PM3MKH M XMMHUHU TOBEPXHOCTHBIX SIBJICHHUH, CBSI3aHHBIX C
npoOaeMaMu TPUOOJIOTHH, C aKIIEHTOM Ha (DU3UKY TTPOILIECCOB TPEHUS, M3HOCA U CMA3KH.

Hacrosmmuit kypc COIEpKHUT CBA3M C APYTMMH KypCaMHM MaTEpHUAIOBENYECKON CIELUaTU3aliHU.
Tak, ¢ KypcoM «MmaTepuanoBeJeHHe» 3Ta CBSI3b COCTOMT B YACTH, MOCBSIIEHHON MOHATHIO «(}a3bl» U
Mex(}a3HOM rpaHUIlbl, CTPYKTYpPbI TBEPJBIX MOBEPXHOCTEH. AHATIOTHYHBIE COOTBETCTBUS UMEIOTCS U C
JTUCIUTIIMHON  «PEHTTeHOCTPYKTYpHBI aHamm3». C  kypcoM «Mopaudukamuss TOBEPXHOCTEH U
MOKPBITUS» UMEETCSl CTHIKOBKA COAEp)KaHUS Kypca B YacTH AHTH(PPUKLIMOHHBIX WM AaHTHM3HOCHBIX
MOKPBITUI, a ¢ KypCOM «3JIEKTPOHHAS MUKPOCKOMUS U 3JIEKTpOHOTpadus» MPOCIEKUBACTCS CBSI3b B
paszene «MeTOAbl HCclefoBaHMs MoBepxHocTei». C KypcoM «(H3MKa TBEpAOrO Telay HMeeTcs
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COTJIAaCOBAaHWE IO pa3Jiely IMOBEPXHOCTHBIX JJICKTPOHHBIX COCTOSHUNW M H3JIOKEHUS (HU3UICCKUX
MPUHIUMIIOB PA3IMYHBIX METOJIOB CIIEKTPOCKOIMUHU TOBEPXHOCTH.

Takum 00pa3oM, HACTOAIIMA Kypc MOXXHO OXapakTEpPU30BaTh KaK HIMPOKO-O030PHBIA KypC
NPUKIATHON HAMpPaBICHHOCTH, KOTOPBIM pazHOOOpa3ueM NPAKTUYECKUX M HAYUYHBIX HPUIIOKECHHUI
WUTIOCTPUPYET (PyHIaMEHTAJbHbIE (PU3MUYECKHE MPUHIUIBI M TPOILECChl, H3y4aeMble B JAPYTIHX
TUCIUIUIMHAX crienuanm3anuu. Juciumimaa «®Du3nka MOBEPXHOCTH» BXOAUT B 0a30BYyI0 4YacTh
MaTEeMaTH4YeCKOr0, €CTECTBEHHO-HAYYHOTO U OOIIETEeXHUYECKOTO IIUKJIOB U SBIISICTCS 00s3aTEIIBbHOM JIJIst
u3ydyeHus. E€ ocBoeHue Oazmpyercs Ha 3HAHHUSX, YMEHHSX U HAaBBIKaX, MOJYYCHHBIX B pPe3yjbTare
m3yuenusi kypca; b1.0.11 ®usuka, b1.b.10.2. «Xumus». [loHATHS W HAEH STOTO Kypca HUMEIOT
npuMeHeHue B janbHedmux cnenkypcax bl1.B.OJ1.10.6. «®usmka KOHIEHCUPOBAHHOTO COCTOSHUS
BEIIIECTBAY; b1.B.JIB.02.01 ®usndeckue CBOIiCTBa TOHKHUX IUICHOK u METOIBI Ux
nonyueHusib1.B.O/1.10.8. «IIpukiannoe maTepraioBeIeHUE)

YcnemHoe OCBOGHUE MaHHOW JUCHUIUIMHBI OyZeT crocoOCTBOBAaTh TOTOBHOCTU CTYACHTOB K
OCBOCHHMIO JHUCHMIUIMH: «MeToabpl aHalu3a M KOHTPOJII HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOBY,
«ITpoexkTpoBaHUEe MHKPO- M HaHOCHUCTEM», «DU3WUECKHUE CBOMCTBA TOHKUX IUICHOK U METOJbl HX
noyydeHus», «OpraHuveckue TUICHKH W MOHOCIOW», MPOXOXKICHHUIO NPEITUIIIIOMHON MPAKTUKH,
HAy4YHO-HCCleIoBaTeNbckor padoTsl 1 BKP.

CryneHT, NpucTynalomuid K W3YyUYEeHUIO TUCUHUILIUHBI, JOJDKEH 00JajaTh 3HAHUSMH, YMEHUSMH,
HABBIKAMU/OTBITOM MPAKTUYECKON NEATEIbHOCTH, MOJYyYEeHHBIMUA paHee B XOJe M3yUeHUs TUCIUILINH:
«Duzukay, «Xumusy, «duzndeckas xuMus», «Oprannueckas Xumus», «Du3nka KOHIECHCUPOBAHHOTO
COCTOSIHUSI BEIIIECTBAY

3. Ill1anupyeMble pe3yJbTAThl 00yUeHHUsI 10 JHCHHUIIJIMHE
3.1. KomnereHuuu, popMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHUIIUHA

e VHusepcainbhblie (YK): Her.

e OOmenpodeccuonanbusie (OIIK): Her.

e IIpodeccuonansusie (I1K):

[TIK-1. CnocoGen OCYIIECTBIATh MPO(PECCHOHANBHYIO MEATEIbHOCTh C Y4YeTOM 3HaHUM

TCOPCTUUCCKHUX U ITPUKIIATHBIX OCHOB MATCPUATIOBCACHHU A, MUKPOMEXAaHHUKHU U COIIpOMATa

3.2. IlepeyeHs IMIAHUPYEMBIX Ppe3yJbTATOB O0Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
HHANKATOPAMM J0CTHKeHUsI GOPMUPYeMbIX KOMIIETeHIIH i
B pesynbrare ocBOoeHUS AUCIUTIIMHBI 00yYaIOIIUICS TOKEH:
3HAaTh:
— HcToputo pa3BUTHS HAyKH O TOBEPXHOCTH, €€ MECTO CpPeOu IPYTHX AUCHUIUINH (DU3HKO-
XUMHYECKOTO IIUKIIA.
— IonsiTHE O AWCTIEPCHBIX CHCTEMAX, UX KJIacCHU(DUKAITHH.
—_— OCHOBLI TepMO)II/IHaMH‘—IeCKOFO OIINCaHUusA Me)K(l)aSHBIX FpaHI/IH.
— [ToHsATHS TOBEPXHOCTHOTO HATSKEHHS U CBOOOTHOW MOBEPXHOCTHOM SHEPTHUH.
— IlpencraBineHns 0 CTPyKType MOBEPXHOCTH TBEPJIBIX TEJ Pa3IMYHOM XHUMHYECKOW NMPUPOIBI U
CTPYKTYPBHI.
—_— OCHOBLI HaYKI/I 0 KaHI/IJ'IJ'IHpHI)IX SABJICHUAX U CMAYUBAHUN TBep)II)IX TCII.
— TToHSATHA M OCHOBHBIE CBOMCTBA SIBJICHUH aJIre3UM U KOIe3HH.
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— Onmnpenenenve, KiaccupUKalMilO W OCHOBHBIC CBOWCTBAa aacopOmuu. XapaKTEepPUCTUKH
MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB.

— IlpeacraBneHuss 00 DJIEKTPUYECKUX SBJICHUAX Ha TIOBEPXHOCTIX, SJIEKTPOKUHETHUUYECKHX
SIBJICHUSIX B JIUCTIEPCHBIX CUCTEMAX.

— OCHOBHBIE METObI UCCIICIOBAHUS PA3IMYHBIX CBOMCTB MMOBEPXHOCTHBIX SIBIICHUH, B YACTHOCTH,
METO/Ibl CIEKTPOCKOIIUU TOBEPXHOCTH.

YMmeTh:

— OmnpenensaTh B 3KCHEPUMEHTE OCHOBHBIE CBOMCTBAa IOBEPXHOCTEH, OIEHHMBATH IapamMeTpbl
AJIEKTPOKUHETHYCKHUX SBJIICHUH.

— W3mepsTh mapaMeTpbl TBOMHOTO JIEKTPUUECKOTO CJIOSI B PACTBOPAX 3JIEKTPOJIUTOB.

— BriOupars MeToAbl U anmapaTypy A U3y4eHHUs Pa3IMYHBIX XapaKTePUCTHK MOBEPXHOCTHBIX
CJIOEB U JUCIIEPCHBIX CUCTEM.

— IlpuMeHsTH ONyuYeHHBIE TEOPETUUECKHE 3HAHUS Ha MPAKTUKE MPU BHIOOpE CIIOCOOOB MOTYYCHHUS
JIUCTIEPCHBIX CUCTEM U M3YUYEHUHU WX OCHOBHBIX CBOMCTB.

— AHaIM3UpPOBATH METO/bI UCCIICIOBAHUS TUCTIEPCHBIX CUCTEM.

— Paborathk ¢ Hay4HOU JTUTEPATYPOIl 1O aKTyaIbHBIM BOIIPOCaM MPUMEHEHHSI JUCIIEPCHBIX CHCTEM
Y U3YUYEHUS TOBEPXHOCTHBIX SIBJIICHUM.

— TBOPYECKHU MOJIXOUTH K MOJATOTOBKE HAYYHBIX COOOIICHHH O JaHHOM MpoOIeMaTHKE.

HNMmeTn:

— OnBIT TEPMOAMHAMUYECKOTO T0/1X0/1a K OMHUCAHUIO TTOBEPXHOCTHBIX SIBICHUM.

— HaBblku omnepupoBaHUsi Pa3MEPHOCTSIMU BEJIWYMH, CBS3aHHBIX C OILEHKOH COCTOSIHUS
MOBEPXHOCTEN Pa3HOTO THUIIA.

— HaBbIkH SKCTIEpUMEHTAIBHONW Pa0OTHI C TUCIIEPCHBIMU CUCTEMAMU.

— HaBbiku SKCHIEpUMEHTANIBHOW PadOTHl C MCIOJIB30BAHUEM PEOJIOTMUECKOT0, OMTHYECKOTO,
1 Hy3MOHHOTO, OCMOTUYECKOTO, aICOPOIIMOHHOTO METO/I0B MCCIEI0BAaHUS AUCIIEPCHBIX CUCTEM U
MTOBEPXHOCTHBIX SIBJICHHI.

— HaBbIku BBIIOTHEHHUS] OCHOBHBIX JTAOOPATOPHBIX OMEpaIiii U HaBBIKU OOPaOOTKH MOTyUYEHHBIX
HKCIIEPUMEHTAJIbHBIX PE3YyJIbTATOB.

4. O0beM U coiepKaHue TN CHUTITIHHBI
OO0BbeM TUCIMILINHBI COCTABIISET 2 3aUETHBIE €AMHMILI (72 aKaJeMHYECKHX YacoB).

4.1. Conep:kanue MAUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMHU H

TPYAOEMKOCTBLIO 3aHATHIl JIEKIIUOHHO-CEMUHAPCKOI'0 THIIA

OO0beM MHOM KOHTaKTHOM pa6OTBI U CaMOCTOSITEIIbHOM pa6OTBI o6yqa101uer005{ o AUCHUIIIIMHEC

yKa3aH B y4eOHOM TUTaHe 00pa30BaTEIHLHON MPOTPAMMEI.

Ne Bunel 3anaruid, DOpMBbI TEKYIIETO
/1 Paznensr (TeMbl) HUX00BEM (B ak.uacax, no KOHTPOJISl yCIIEBAEMOCTH (1o
JIACLUIUIMHBI & OYHOI/3a049HO# hopme OuHoI1/3a04HOl popme 00yUeHHsT)
3 00yueHus)
3 Saustus Sausitis DopMbI TPOMEKYTOUHOH
O JICKIINOH- CEeMHUHAPCKOTO aTTeCTALMN
HOT'O THUIIa THIIa
1. 7 4 4 Bxonnasgs &umarHocTMka: BBI-
OO0mme moHATHSI, CBSI3aHHBIE C N
IIpaxkr. OOpOYHBIH OIpOCIO
(hU3MYECKUMHU TOBEPXHOCTSIMHU.
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JlucriepcHbIE CUCTEMBI. 3aHATHE BBLABJIEHUIO OCTaTOYHBIX
3HaHUI o Kypcy
«MouexymsipHast QU3NKay
2. 7 2 Ompoc 1Mo TeMe IPeaLIAYIIETO
TepMoAMHAMHYECKOE  ONMCAHHUE P p Y
3aHATHS
rpaHMIlbl pasaena ¢as
3. 7 4 4 Ormpoc 1mo Teme MpeabLayIero
TBepable TOBEPXHOCTU
JlaGop. 3aHATHUS
3aHATHE
4. 2 Omnpoc 1o Teme HpeabIIyIero
Kanunnsipaocts
3aHATHS
5. 7 2 4 Ompoc 1Mo TeMe IIPEeIb] ero
CwmauuBanue P PEAIbIYIL
Jlabop. 3aHATHUSA
3aHATUC
6. 7 2 Ompoc 1Mo TeMe IIPeIb] ero
Anresnsa P PEAIbIYIL
3aHATHS
7. 7 2 4 Omnpoc 1o TemMe MpeabIayIIEro
AncopOrnus P p Y
JlaGop. 3aHATHUSA
3aHATUC
8. 7 2 Onpoc 1o TemMe MpeAbIAyIIero
DJIEKTPONOBEPXHOCTHBIE SIBJICHUS
3aHATHS
9 7 2 4 3a4yeT UTOrOBBII
DKCIepUMEHTATbHBIC METObI
IIpaxkr.
I/ICCJ‘IGI[OBaHI/IiI TBEPJBIX SAHSTHE
MMOBEPXHOCTEN
HUTOI'O: 22 20 3aueT

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHUSA JUCHUILUINHBI N0 pa3ienaM (TeMam)

1. OGuue noHsTHS.

[ToBepxHOCTh Kak OOBEKT HccieqoBaHus. HaydHble NUCHUIUIMHBI, U3y4aloIlde MOBEPXHOCTb.
[TpyunHBI YCKOPEHHOTO Pa3BUTHS HAYKH O MOBEPXHOCTHBIX siBIEHUAX. OnpeneneHue NOHATUS «PHU3H-
yeckass oBepXHOCThY. Kiaccugukanus nmoBepxHocTed mo Tumy MmexdasHoi rpanuibl. Knaccuduka-
1[Usl TIOBEPXHOCTHBIX SIBJIEHUU 1O BUIY INpeBpauieHuil sneprun. KomnonaHoe (aucnepcHoe) coCTOsHUE
BemiecTBa. JlucnepcHble cucTeMsl. I eTeporeHHOCTh M AucnepcHOCTh. JucnepcHas (aza U IUCHepCHOH-
Has cpena. Kimaccudukanus nucrnepcHbIX CUCTEM 110 arperaTHOMY COCTOSIHUIO (a3 u pazMepy aucnepce-
HOM (a3zbl.

2. TepMoaMHAMHUYECKOE ONMCAaHUE TPaHUIIbI pa3ziena (a3

OcHOBHBIE ITOHATHS O NMOBEPXHOCTHBIX TEPMOJMHAMUYECKUX Napamerpax. [IoHATHS «1OBEpXHO-
CTH pa3pbiBa» W «pa3eisionell moBepxHOCTH» 1Mo ['m66cy. Meton n30bITOUHBIX BenuyuH. OlleHKa
MIOJTHOM M MOBEPXHOCTHOW SHEPTHM JUIsl MHOTO(a3HBIX JAUCHEPCHBIX cucTeM. Du3nuecKkuil cMbICI mna-
paMeTpOB «IIOBEPXHOCTHOE HATSHKEHHE» M «IIOBEPXHOCTHAs dHeprus». dyHaameHTaabHble ypaBHEHUS
JUIsL OTINCAHUsI TETEPOTeHHBIX cucTeM. MeToJ cinosd KoHeuHo! TommuHbl. OnsIT Jronpe. J[Ba moaxona
OILICHKE MOBEPXHOCTHOro HaTspkeHusd. [lonHas moBepxHOCTHast 3Heprusi. TemmnepaTypHas 3aBUCUMOCTh
MOBEPXHOCTHOTO HaTsDKeHHsI. Mexx(dazHoe HaTsbKeHHe IBYX skuakocTeil. [IpaBuino AHTOHOBA.

3. TBepablie MOBEPXHOCTH

XapaKkTepUCTUKN TOBEPXHOCTEH TBEpAbIX KpUCTAUIOB. COOTHOIIEHHE MOBEPXHOCT "HBIX M «00b-
€MHBIX» aTOMOB B TBEPJbIX YaCTUIAX PA3JIUYHBIX pa3MepOB. 3aBUCH "MOCTh KOOPJIMHAI[MOHHOTO YHCIia
aTOMOB KPHCTaJUIMYECKOM PEIIETKH OT PAcIOJIOKEHUs aTOMa OTHOCUTENBHO MOBEpXHOCTH. CBOMCTBA
MOBEPXHOCTEN B 3aBUCHMOCTH OT THIIa MEXKAaTOMHOW CBSI3U B KpucTaye. JleheKTsl MoBEepXHOCTH, UX
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tunsl. [IpocTpancTBeHHbIe U IpUMECHBIE 1e(DEeKThl. DIEKTPOHHASI CTPYKTYpa MOBEPXHOCTH ISl TpaHen
KpHCTaJUIa C pa3HOM IUIOTHOCTBIO YIIaKOBKHU. [I0BEpXHOCTHAs S3HEPIHs KpUCTALIOB. E€ 3aBUCUMOCTD OT
THUIIA CBSI3U B KPUCTAJLIIE.

4. KanwiinsipHOCTh

CywmHocTh sBiIeHHs KanwuisipHocTd. KanusuisipHoe naBnenue. YpaBHenue FOura-Jlamnaca ans
cepruvecKkoil MOBEpPXHOCTH U MOBEPXHOCTU JBOMHON KpWBU3HBL KanunJispHOe MOAHATHE U KarHi-
JSPHOE TOHM)XEHHE. DKCIEPUMEHTAIbHBIE METOJbl MU3MEPEHUSl IMOBEPXHOCTHOTO HATSKEHUS >KHUJKO-
cTeil. MeToj KanmuJuIIpHOTO TOMHATUS. MeToJT MaKCHMAalbHOTO JaBJICHUS B My3bIpbkax (PeOunmepa).
MeTto/ oTpbIBa KOJIbIIa WM IUIACTHHBI (Bechbl Bunbrenabmu). JluHaMuyecKrue METObI.

5. CmaunBaHue

®usnueckas npupojaa cmaunBaHus. Pactekanne. CMaunBaemMble 1 HECMAUYUBAEMble TOBEPXHOCTH.
KpaeBbie yribl. YpaBHenue FOHra nis kpaeBoro yria. KonnuectBeHHasi olieHka cMauuBaHus. dakro-
PBl, BIUAIOIINE HA CMauYlBaHUE.

6. Anre3us

Ornpenenenne MOHATUA aAre3uu U kore3uu. KonnuecTBeHHas OLICHKA aAre3uu. AJre3us Mexay
OBYMs KuIKOCTAMHU. OneHka xKore3uu BHyTpHU JKuakoi ¢aszpl. AAre3usi Ha TpaHHIE JKUIKOCTh — TBEP-
noe teno. KoadduiumeHnt pactekanus. YclioBUE HEOTPAaHUYCHHOTO pacTeKaHus. ANre3uss Mexay TBep-
JBIMU TEJIAMHU.

7. AncopOuus

OcCHOBHBIE TIOHATUS U ONpPENENICHUs, CBA3aHHbIe C afcopOuuen. Tpu tuma apcopobumnu. Komuye-
CTBEHHas olleHKa ajcopouuu. M3orepma aacopbuuu. Tumsl uzotepMm. [Ipupona aacopOIMOHHBIX CHIL
Ousnueckas afacopOus. XeMocopOIys, e€ MPUHIHMIHAAIBHBIE OTIWYHS OT (PU3MUECKOU aacopOIuu.
Ponp sHeprum akTUBalMM YacTHUIl B Ipolecce xemocopOuuu. TemmeparypHble 3aBUCUMOCTH (pHU3nYe-
CKOHM M XUMHYECKOH a/1copOIuu.

AncopO1ust Ta30B U MapoB Ha TBEPJIBIX MOBEPXHOCTAX. Mojaenn U30TepM aJicopOLuu. YpaBHEHHE
Opelingnuxa. Teopust JIrurmiopa, e€ ocHOBHBIE JomylleHHs. YpaBHeHHE JIsHrmropa, o0j1acTb €ro
npuMeHeHus. Teopus monuMmonekynsipHoil ancopouuu Ilonsuu. Ilpennockuiku teopuu. Iloctpoenue
XapaKTEPUCTUUECKUX KPUBBIX agcopomuu. Teopus BOT, ee oCHOBHBIE MPEANOCHUTKU. AJICOPOIIMOHHbBIE
koMmIuiekcel. YpaBHeHue bBOT. Ilpumenenue teopunm BOT 11 sKCIIEpUMEHTAIBHOIO ONpPEACIICHUS
YAETBbHOM MOBEPXHOCTU JAUCIEPTUPOBAHHBIX aacopOeHToB. Kammmspras xonzaeHcanus. ['mctepesuc
KallWJIISIPHOM KOH/IEHCAllUH, BIMSHUE HA HETO (POPMBI TTOP.

AncopOuus Ha rpaHULEe KUAKOCTh — a3, €€ OTINYUTEIbHbIE 0COOEHHOCTH OT aJCcOpOLMH Ta3a Ha
TBEPJBIX MOBepXHOCTAX. Kiaccudukanus pacTBOPEHHBIX BELIECTB MO MOBEPXHOCTHOM aKTHBHOCTH.
[ToBepxHocTHO-akTHBHBIE BemlecTBa (IIAB). Ocobennoctu crpoenus nupuiabHbIx Moiekyn [TAB. Oc-
HoBHbIe TUNBI [TAB. IToBepXHOCTHO-MHAKTHBHBIE U MOBEPXHOCTHO-UH U depeHTHbIe BemecTsa. [lo-
HATUE OTpULIATEIbHON afcopOIu. M30TepMbl MOBEPXHOCTHOTO HATSXKEHUS U aJCOpPOLUU /ISl BEIIECTB
C TOJIOKUTENIBHOM, OTPHUILIATEIbHOM U HyJIeBOM ancopOuueil. KonndyecTBeHHast olleHKa MOBEPXHOCTHOM
akTUBHOCTH. E€ reomeTprueckast maTepnperanus Ha rpaduke uzorepmsl aacopomuu. [Ipasuno TpayoOe.
Opuentanusa Monekyn I[IAB na noBepxHoctu. Monocnoitneie mineHku [IAB (menku JIsHrmiopa-
brmomxkert). AncopbmmonHoe ypaBaenue [ m60ca. [Toctpoenne nzorepm ancopOuuu Mo u3oTepmMam Io-
BEPXHOCTHOTO HATSDKEHHs C TIOMOIIbIO aJCOpOIMOHHOrO ypaBHeHUs ['106ca. OCOOEHHOCTH CTPOCHUS
a7IcOpOLIMOHHOTO CJI0SI HAa TpaHMIE KXUAKOCTh — ra3. «l'a3000pasHbIe», «KHUAKHE» U «TBEPIbIE» IO-
BEPXHOCTHBIE TJICHKH. YPaBHEHUE COCTOSHUS «IBYMEpHOro rasa». OOpa3zoBanue B pactBopax [IAB
munest. @opmer munet. Kputnueckas konueHnTparus muiennooopasoBanus (KKM). Dkcnepumen-
tanbHOe onpeaenenne KKM.

AncopOumst u3 pacTBOpoB Ha TBepAoM Tene. «Kaxymascs» u abcomoTHas aacopous. MzoTtepmsr
ajcopOIMM M3 pacTBOPOB Ha TBEPAOM Telle, MX MAaTeMaTHYeCKOEe OMUCAHHWE COIJIACHO MOJENSIM
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Opeitnuxa u JIaarMiopa. MonekymspHas ancopoums. [IpaBuno «ypaBHMBaHUS TOJIIpHOCTE» Pe-
OuHzEepa, IPUMEPHI €r0 PeAIM3allUU U IPAKTUYECKUE CIICICTBUS.

Honnast ancopOuus. [IpuduHbl 2JIEKTPUYECKH 3apsKEHHOTO COCTOSIHUSI TTOBEPXHOCTHBIX CIIOEB.
Brusaue Ha agcopOuuto ruaparaiuu MoHoB. OOMeHHas ancopOmus, €€ xapaKTepHble OCOOCHHOCTH.
HonooOMeHHbIE CMOJIBI, HUX MPaKTHUYECKOE HCIONb30oBaHUe. AICOpOIMOHHAsS Xpomarorpadus,
OCHOBHOM MPHHLIMI MeToja. BapuaHThl XpomaTtorpauueckoro mporecca. YCTPOWCTBO Ta30BOTO
xpomatorpada. MaTeprperanus XxpoMaTOrpaMM.

8. DNEeKTPONOBEPXHOCTHBIC SBJICHUS

Bo3HUKHOBEHHE [IBOMHOrO 3JIEKTPUYECKOro ciiosl (A.3.C.) Ha TpaHHIle pa3jiena MeTall —
ANEKTPOJUT. DUMKO-XUMUYECKHE MEXaHU3Mbl €ro BO3HUKHOBeHMs. Ctpoenue (4.3.c.). Teopus
KOHZECHCUpOBaHHOTO a.3.c. (mo [enbmromeity). Teopus muddysnoro np.n.c. (mo I['yu-Uanmeny).
Ancopbrmonnas teopusi lltepHa. DIEKTpOKMHETHYECKHE SIBICHHs, WX O0Omas mpupoaa u
kinaccuukanusa.  [J-moreHnuan.  JnekTpoocMoc.  Onektpodopes.  YpaBHenuwe ['enpmrosnbiia-
CMOJTyXOBCKOTO JIJIsl  AJIGKTPO-OCMOCa U 3JeKTpodope3a.  DIEKpOKAMMUIAPHOCTh. CBSA3b MEXIY
MexX(pa3HbIM TOBEPXHOCTHBIM HATSHKEHMEM W CKayKoM TMOTeHIMana B 1.3.c. llepsoe u BTOpoe
ypaBHeHus Jlunnmana.  YpaBauenue  Hepucra.  Kamwurapueii  anexrpomerp  Jlunmmana.
DneKTpoKanwUisipHble  KpuBble. OrmnpenencHue KOHIEHTPAllMd aHUOHOB, katuoHoB u [IAB wu3
AIIEKTPOKAMIUIIPHBIX KPUBBIX.

9. DkcniepuMeHTAlIbHBIE METO/IbI HCCIIEI0BAHUS TBEPIbIX TOBEPXHOCTEH

XapakTepHble OCOOEHHOCTU HCCIIEOBAHUS TBEpAbIX NOBepxHOCTeH. ONTHYECKHUE METOAbI:
ONTHYECKass MUKpOCKomus, Qoromerpusi, uHTepdhepomerpus, 3ummncomerpus. [lpuHnun nedcTBus
auun-comerpa. Meroxa nmoBepxHocTHOU (HoTo-D/IC. DnekTpuueckre METO bl OlleHKa padOThl BBHIXOJIA
anekTpoHa (mo wMerony KenbBuHA), H3MepeHHE TMOBEPXHOCTHOM MPOBOJUMOCTH KPHUCTAIUIOB.
ABTORJIEKTPOHHASI U aBTOWOHHAsI AMuUccus. [IpuHIMN NeHCTBUS U KOHCTPYKLHS IKCIEPUMEHTATbHBIX
YCTaHOBOK.

Crnextpockonusi mnoBepxHocTH. OOmIas XapakTEepUCTHKAa CIEKTPOCKONMUYECKUX HCCIEA0BAHUM.
Knaccudukanus MeTomoB mo mpupoje MEpBUYHOTO M BTOPUYHOTO Myuka. [Ipumepbl creKTpambHBIX
METOJIOB U Tojyyaemass UM HH(popMalusi. DKCIEpUMEHTaIbHOE O0OpYyIOBaHUE JUIsl CIEKTPOCKOINU
MOBEPXHOCTU. MeToJ| Mudpakuuu MeJUIeHHBIX 3JeKTpoHOB. Cxembl ycTaHOBOK Jxepmepa u dapHc-
BopTa. O’ke-3JIeKTpOHHAas crnekTpockonus. [IpuHuun meroaa. DKcepUMEHTaIbHOE 000pYIOBAaHHUE.
Wutepnperanus  OXe-CHEKTPOB.  YIbTpaduoieToBasi U PEHTTEHOBCKas  (POTOIJIEKTPOHHAS
CHEKTPOCKOIHS.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHHI

Jlekuun ¢ HUCHOJNB30BAHMEM NPE3CHTAMOHHOTO MaTephajga M MPOEKTOpa. TEXHOJIOTHUS
UCTIONIb30BaHUsI MYJIBTUMEINIHBIX CPEJCTB B 00pa3oBaTeIbHOM Mpoliecce. BkiatoueHHast TUCKyCcCusl Ha
JEKIUOHHBIX 3aHATHSAX. OCBOEHHME B TNPOILECCE 3aHITUM CHEUHAIBHOW aHTJIOS3BIYHOM JIEKCHUKHU.
Texnonorust mpobremMHoro oOydenus, MHAWBHIyalbHOE BBIOJHEHUE J1a00paTOPHBIXPAOOT TIpH
B3aMMOJICCTBUU CTyJeHTa W TMpernojaBatens. B TedeHume ceMecTpa KOHTPOJIbHBIE PAaOOTBI |
TECTUPOBAHUE 10 BCEM TEMAM Kypca.

B mporecce m3ydeHuss TeM Kypca Ha JIaOOpAaTOPHBIX 3aHATHSAX KaXAbId CTYACHT IOJIydYaeT
VHJIUBUYaIbHOE 3aJaHUE, KOTOPOE JOJKEH BBIMOJHUTH KaK O]l PyKOBOJICTBOM NPENOAABATENs, TaK U
caMocCToATeNbHO. [loiTydyeHHbIe TPU KOMITBIOTEPHOM MOJIETMPOBAHUU PE3YIBTATHI BHIMOJIHSIIOTCS B BUAE
rpaduueckux cmaiinoB. [Ipenmonaraercs KoMmbloTepHass 00pabOTKa SKCIEPUMEHTANBHBIX NAaHHBIX U
MOCTpOeHNE TpauiIecKoro MaTepuana.
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6. YuyeOHO-MeTOoIHUYeCKOE 0O0ecneueHHe CaMOCTOSITeIbHOMH PadoThl 00y4arOIIMXCs

CamocrosTenbpHas paboTa CTYACHTOB OpraHu3yeTcsl B OpMax pelieHus: y4eOHBIX 3a/1ad, MMOJro-
TOBKHM NHUCHMEHHBIX OTYETOB O BBHINOJHEHUU pa60T Ha60paT0pH0r0 IMPpaKTUKyMa, IIOATOTOBKH OTBCTOB
Ha TEOPETHYECKHE BOIPOCHI, CONMPOBOXKIAIOIINE MUCbMEHHBIE OTYETHI O BBITOJHEHHU JIA0OPATOPHBIX
pabor.

7. XapakTepHCTHKA OLEHOYHBIX CpPeICTB /UIA TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUM 00YUAIOUIUXCS 10 JUCIUIINHE

OneHouHble cpencTBa Ui TPOBEACHHS BXOJHOTO, TEKYIIETO W HMTOTOBOTO  KOHTPOJIS:
KOHTPOJIbHBIE Pa0OThI, MUCBMEHHBIH OIPOC, MPOBEpKa AOMAIIHUX paboT, MPOBEpKa U 3allUTa OTYETOB O
BBITIOJIHEHUH pabOT 1a00paTOPHOTO MPAKTUKYMa.

KonTponbHable paboThl MPOBOASATCS B MUCBMEHHOM (opMe MO 3aBEPIICHUU H3YUYCHHS KaXIOTrO
4eTBEPTOTO pas3zienoB Kypca. CTyIeHTaM IMpeuiaraeTcsl B TeUeHHE JABYX aKaJIeMHUYECKUX YacOB PEIIUTh
HECKOJIBKO y4eOHBIX 3a/1a4, MPAaBUIHLHOE BBHIMOJHEHHE KaXKJOW M3 KOTOPBIX OLIEHHWBAETCS B OJIMH Oajll.
KonrponbHas pabora cumTaercs 3a4TEHHOW B Cilydae, €ClIHM CTYJISHT HaOpay Oojiee IMOJIOBHHBI OT
MaKCHMaJbHO BO3MOXXHOTO KOJMYECTBa OaioB, NPEIyCMOTPEHHOTO TMpU BBHIMOIHEHUH JaHHOU
KOHTPOJIbHOM pabOThI.

[Tpu mpoBeneHuu 3a4€ra UCHONB3YETCS HAKOMHUTEIbHAs (opMmMa OUEHKHU. 3a4€T CTaBUTCA MPH
YCIIOBHH YCIICIIHOTO BBIITOJHEHHUS BCEX JTaOOpaTOPHBIX pabOT M OTBETOB HA TEOPETHUYECKUE BOIPOCHI.
HToroBhIii 3a4eT MO TEOPETUYECKUM pa3jeiaM Kypca MPOBOJAUTCS B CMEIIAHHOW MHUCbMEHHO-YCTHOU
dopme. CTyleHTy TIpeaiaraeTcst iBa TEOPETHIECKUX BOIPOCa.).

CTyfeHT monaydaeT OTMETKY <«3auTe€HO», €CId BIAJeeT MOHATHIHHO-TEPMUHOIOTUYECKUM
anmapaTroM JUCIUILINHBI, MTPUMEHSET 3HAHWS TPU OTBETaX HA TEOPETUYCCKUE BOMPOCHI U BOIPOCHI,
paccMaTpuBaeMbIe B Mpeienax 1ab0opaToOpHOTo MPaKTUKYMA.

CTyneHT TOJy4aeT OICHKY «HE 3a4T€HO», €CIIM OH He BIaJeeT MOHATHHHBIM amlmapaTom
TUCITUIIMHBI, HE OTBETUJI Ha TEOPETUYECKHE BOIPOCHI, HE BBHIMIOJHWI JlabopaTopHbIe pabOThl U HE
OTYHTAJICS IO TEMaM J1a0OPaTOPHOTO MPAKTHKYMa.

8. YueOHO-MeTONMYeCKOEe M HH(POPMANIMOHHOE 00ecniedeHne THCIIUTTHHBI

OcHoBHasl yueOHas iuTeparypa:

1. TToBepxHOCTHBIE siBIEHHMS M Me3oMmopdusm: yueOHoe mocobue / B. A. I'omnesckuii, H. B.
VYcomeuesa ; MBan. roc. yH-T1 .— MBanoso : UB['Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JononHurenbHas yuyeOHas JIuTepaTypa:

1. Komnonanast xumusi: yuebHoe mocobue | [Dnexktponusiii pecypc | / E.C. Pomanenxo. H.H.
Opannesa. FO.A. besruna. E.B. Bonocosa. - CraBpomnosns: CtaBponosibckoe u3aarensetBo «llaparpady,
2013. - 52 c.Pexxum nocrymna:

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

2. MamonoBa M.B.. [IpynuaukoB B.B.. [Ipyaankosa M. A. ®u3nka nosepxHocTu. TeopeTnueckue
MOJIEIH ¥ SKCIIEPUMEHTAJIbHBIE METOJIBL. [ DIeKTpoHHEIH pecypc] — M.: ®USMATIIUT. 2011. - 400 c.
- ISBN 978-5-9221-1236-9.Pexxum
noctyna:https://biblioclub.ru/index.php?page=book view red&book id=457455
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Pecypcm I/IH(l)OpMaIIHOHHO-TeJ'IeKOMMyHI/IKaIII/IOHHOﬁ CEeTH «I/IHTepHeT»:
Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTebHOrO mporecca «Moil  yHHBEPCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccnonanbubie 0a3bl JaHHBIX U MH(OOPMAITHOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YuuBepcureTckas oubinoreka ommain» WwWw.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

[TporpamMmmHoe oOecrieueHne: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(wmu) LibreOffice, untepuer-opaysep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajJibHO-TEXHHYECKOE 00ecrieueHne T CIUTITHHbI

Y4eOHbIC ay TUTOPHH:

— IJId IIPOBCACHUA 3aHATUN JICKOHMOHHOT'O THIIA C KOMIIJICKTOM CHCIII/IaJII/I?;I/IpOBaHHOﬁ yqe6H0171
MeOeIM M TEXHUYECKUMHU CPEJICTBAMH OOYYCHHUs, CIY)KAIIUMHU ISl TMPEIOCTABICHUS Y4eOHOM
uHpopManuu O0JIBIION ayAUTOPHUH;

— Ui TIPOBEICHHS 3aHATHH CEMHHApPCKOTO THIIA, KOHCYJIBTAI[Ui, TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOUHON  aTTeCTalluM, BBIIOJIHEHUS KypCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHEIMAIM3UPOBAaHHON yueOHON MeOeTu 1 TEXHHUECKUMHU CPEJICTBAMU O0yUeHUSI.

[Tomemienne asi CaMOCTOATENBHOW pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIICIHAIN3UPOBAHHON
yueOHOM MeOenu, KOMIBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO TMOAKIIOUeHUs: K cetu «/HTepHeT» u
obecnieuenuem noctymna B UOC.

JleMOHCTpallMOHHOE 00OpYy/NOBaHUE U YYEOHO-HATJISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUTIA, 00ECIICUNBAIOIIUE TEMATHICCKUE WIDTFOCTPAIIAN: TIEPCOHATBHBIN KOMITBIOTED, TIPOSKTOP, IKPaH.

ABTOpP(BI)-COCTABHTEJIb(H): npodeccop kageapel (QyHAaMeHTaNbHOH (U3MKH H
HAHOTEXHOJIOTUH, IOKTOpP TEXHUYECKUX HayK, npodeccop ['omnesckuii B.A.

[Tporpamma paccMOTpeHa M YTBEp)KIECHa Ha 3acedaHuu Kadenpbl (pyHAaMEHTATIbHONH (U3UKH U
HaHoTexHoJormii 28 aBrycra 2023 r., mpoTokon Ne 1
Ipunioxenne 1. Metoanuyeckue ykazaHus A5 00y4alOUIUXCS 10 OCBOCHHMIO THCIMIIIMHBI

IIpunoskenne 2. @oH/ OLIEHOYHBIX CPEACTB JIJIsl MPOBEIEHUsI MPOMEKYTOUHOMH aTTeCTAMH
00y4arouUXCcH M0 JUCHMILIHHE.
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