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1. Ilesin ocBOeHUsI AU CHMIIIMHBI
JucuuiuinHa  paspaboraHa B cooTBeTcTBUM ¢ DepepalnbHbIM  I'OCYJapCTBEHHBIM

00pa3oBaTeNbHBIM CTAaHAAPTOM 110 HamNpaBieHUI0 «DPH3MKa» M HAYMHACT TOTOBUTH CTYJACHTOB-K
OpPraHMU3allMOHHO-aJMUHUCTPATUBHOM, IPOEKTHOM M MCCIEA0BATENbCKO-aHATUTHYECKON BUAAM
NesATeIbHOCTH. KOHKPETHO IMOArOTOBKA 3aKII0YAETCS B CIEAYIOIIEM:

® OpraHM3allMOHHO-3aJMMHHUCTPATHBHAs — B PALMOHAIBHOM OpraHW3aluy W IUIAHUPOBAaHUHU CBOEH
NESTeTbHOCTH B COOTBETCTBUMHU C TPEOOBAHUSAMH PabOTONATENs U YMEHHHM TPaMOTHO HPUMEHSTH
IIOJIyYECHHBIE 3HAHMS,

® [IPOEKTHasi — B YMEHMM IO MECTy pabOThl PACIO3HATh MEPCIEKTUBHOE HAYMHAHUE WM 001acTh
JEATEIBbHOCTH Y BKIKOYUTHCS B PEATU3ALUIO IIPOEKTA 110 PYKOBOJCTBOM OIIBITHOTO CIIEHUAINCTA, a
TaK»e B FTOTOBHOCTU PabOTaTh PsI0BBIM UCIIOJIHUTENEM ITPOEKTa,

®  1CCJIEI0BATE/IbCKU-AHATUTUUECKAs — B BEJICHUH [IEPBUYHON aHAIMTUYECKON padOThI AJI1 OTBETOB Ha
CEMHHAPCKUX 3aHSATHUSX, BHIIOJHEHUS MHIMBUyaIbHBIX 33JJaHUN U HAIIMCAHUS KypCOBOM pabOThI.

e MHOro(akTopHas 1ejb JUCHMILIMHBI — COPMUPOBATH Y CTYIE€HTOB CUCTEMHBIE 3HAHUS 00
OOIIENPUHATBIX METO/IaX 00paOOTKHU U MPEJICTABICHHSI SKCIIEPUMEHTAIbHbBIX JAHHBIX, 3aKPEIUTh Ha
MPAKTHUKE B paMKax J1a0OpaTOPHBIX padOT MOITydaeMble TEOPETUICCKUE 3HAHMS.

o I[J'ISI JOCTHIXKCHUA 3TOH e npenoiaBaHnue NUCHUIIIMHBIL ITPU3BAHO PCIINUTH CICAYIOMIUC 3aavn:

e chopMHpPOBATh y CTYIEHTOB CHCTEMHOE IpPEJICTABICHHE O COBOKYITHOCTH €CTECTBEHHO-HAy4YHBIX
JMCLUIUINH, 3aHUMAIOIINXCS TOBEPXHOCTHIO;

e JaTh CHENUAIACTAM NPOYHBIC (PAKTHUECKHE 3HAHUS 110 HW3YYEHHIO pa3IMYHBIX BUIOB
MTOBEPXHOCTHBIX SIBIISICHUIA;

e O0OyuyuThb KPUTHMYECKOMY AaHalM3y HAy4YHOIO MaTepuana, IpeJCTaBlIsIeMOro B JUTEpaTyPHBIX
MCTOYHHKAX,

e 00yuyuThb O(GOPMUTEIBCKUM M BBIYMCIMTEIbHBIM HaBbIKAM, HEOOXOIMMBIM s OQOpPMIICHHS
nabopaTOpHbIX, KypcoBbIX padot u BKP.

2. MecTo AucuumiInHbl B cTpykrype OIl

B crpykrype OIl gucuumiauHa OTHOCHTCS K  YacTh, (QOpMHpPYEeMOM  y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHUH.

Kypc «®u3nka nmoBepxXHOCTH» HOCHT MEXAMCIUIUIMHAPHBINA Xapaktep. Vcrnons3ys cBeleHHs U3
pasIMYHBIX 00JacTell eCTECTBEHHOHAyYHOIO 3HAHMs, CTYAEHTHl JIOJDKHBI TOJYYUTh LEJIbHOE
MpEJICTaBICHUE O Mpolleccax, MPOTEKAIIUX B Pa3jIMYHbIX YCIOBUAX Ha Mexda3Hod rpanuine. C
y4eToM pa3BUBaeMoro Ha kadeape TtexHuuecko ¢usuku MBI'Y HaydyHOro HampaBieHUs —
TpUOOJIOTMH, TOCBSAIIEHHOTO HCCIEIOBAaHUIO TPEHMs M HM3HOCA TBEPABIX TeJ, HACTOAIIUN Kypc
OpPUEHTHPOBAH Ha BCKPbITHE (PU3MUYECKON CYHTHOCTH SIBIICHUH, MPOUCXOMAIIMX MPU KOHTAKTUPOBAHUH
TBEPABIX TEJ, C yYETOM JAEHUCTBUS OKpYXkKarOLIEH cpeabl Ha KOHTAKT. [1o 3TOM npuunHe Kypc HalelneH Ha
JanbpHelee pacCMOTPEHHE BOMPOCOB (PM3MKH M XMMHUM TOBEPXHOCTHBIX SIBICHHUH, CBSI3aHHBIX C
npobiieMaMu TpUOOJIOTHH, C aKIIEHTOM Ha (U3UKY MPOILIECCOB TPEHUS, U3HOCA U CMa3KH.

Hacrosimuii kypc conepXMT CBSI3U C JIPYIMMHM KypcaMH MaTepUaJIOBEIUYECKON CHEUalId3altH.
Tak, ¢ KypcoM «MaTepuallOBEIEHUE» 3Ta CBA3b COCTOUT B YACTH, MOCBSILEHHON MOHATHIO «(a3bl» U
MeK(a3HOM rpaHUIbl, CTPYKTYPBI TBEPIBIX MOBEPXHOCTEH. AHATOTHYHBIE COOTBETCTBUS UMEIOTCS H C
JTUCIUTIIIMHON  «PEHTIeHOCTPYKTYpHBIH aHamu3». C  kypcoM «Moaudukamuss TOBEPXHOCTEH U
MOKPBITHS» HMEETCS] CTHIKOBKA COAEP)KaHUS Kypca B YacTH AHTH()DPUKIMOHHBIX M aHTHU3HOCHBIX
HOKPBITUH, a C KYpCOM «3JIEKTPOHHAs MUKPOCKONHMS U BJIEKTPOHOTrpa(us» MPOCIEKUBACTCA CBSA3b B
paszene «MeTOoAbl HcclemoBaHHus moBepxHocTei». C KypcoM «(pu3MKa TBEpPAOTO Tena» HMeeTCs
COIVIACOBAHUE MO pa3Jiesly IMOBEPXHOCTHBIX JJIEKTPOHHBIX COCTOSHUM M HU3JIO0XKEHHUA (PU3MUECKUX
IPUHLIMIIOB PA3JINYHBIX METOAOB CIIEKTPOCKOINU IIOBEPXHOCTH.
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TakuM 00pazoM, HACTOSAIIMH Kypc MOXHO OXapaKTepU30BaTh KaK MHIMPOKO-O030pHBEIN Kypc
MPUKJIAHON HAMpaBICHHOCTH, KOTOPBIA pa3zHOOOpa3HeM MPAKTHUYECKUX W HAyYHBIX MPHIOKEHUN
WUTIOCTPUPYET (QyHIaMEHTAIbHbIE (DM3WYECKUE TMPUHIUIBI M TPOIECChl, H3y4yaeMble B JIPYTHX
TUCHUIUIMHAX crenuanu3anuu. [ucnumimbHa «®Pu3Mka MOBEPXHOCTH» BXOAUT B 0a30BYIO 4YacTb
MaTeMaTHYECKOT0, €CTECTBEHHO-HAYYHOTO M OOIIETEXHUYECKOTO IIUKIIOB U SBIISICTCS 00s3aTeIbHOM s
uzyueHusa. E€ ocBoeHue Oazupyercss Ha 3HAHUSX, YMEHHMSIX M HaBBIKaxX, MOJYYEHHBIX B pe3yibTare
uzydueHusa kypca; b1.0.11 ®wuzuka, b1.5.10.2. «Xumus». IloHsTHS M HMAeW 3TOro Kypca HMEIOT
npuMeHeHue B nanbHedmmx crneukypcax bl1.B.OJ1.10.6. «®Du3uka KOHIEHCUPOBAHHOI'O COCTOSHUS
BEIIIECTBAY, b1.B.ZIB.02.01 ®usnueckue CBOICTBa TOHKUX IUICHOK u METOJIbI ux
nonyyenussb1.B.O/1.10.8. «I[Ipuknannoe maTepraioBeIeHUE)

VYcnemHoe 0OCBOGHHWE NAHHOW AHUCLUUIUIMHBI OyJIEeT CHOCOOCTBOBAaTH TNOTOBHOCTH CTYAEHTOB K
OCBOGHHUIO JUCHUIUIMH: «MeToapl aHanmu3a M KOHTPOJIE HAaHOCTPYKTYPHUPOBAHHBIX MaTepUaoOBy,
«IIpoekTupoBaHrEe MHKPO- U HaHOCHUCTEM», «DuU3nuecKrue CBOMCTBA TOHKHX IUICHOK U METOABl UX
noiydeHus», «OpraHuuecKkue IUIEHKM W MOHOCIOHW», IPOXOXKICHUIO NPEIIUIITIOMHOW MPaKTUKH,
Hay4yHO-UccieoBaTenbckoi padotsl 1 BKP.

CrTyneHT, NPUCTYMAIOMUN K U3yYECHUIO JUCUUIUIMHBI, TOJKEH 00JaAaTh 3HAHUSMHU, YMEHUSIMHU,
HABBIKAMU/OTIBITOM MPAKTUYCCKON NEATEIHHOCTH, TIOJYYCHHBIMU PaHEE B XOJC M3yYCHUS JIUCIIUILIUH:
«Duzukay, «Xumusy, «dPuzndeckas xuMus», «Oprannueckas Xumus», «OHU3uka KOHIEHCUPOBAHHOIO
COCTOSIHHSI BEIICCTBAY

3. Illianupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE
3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

e VHusepcaibnble (YK): Her.

e Oo6menpodeccuonanbubie (OIIK): Her.

e IIpodeccuonansusie (I1K):

[TIK-1. Cnocoben OCYILECTBISATh MPOPECCHOHANBHYIO NEATEIbHOCTh C y4YeTOM 3HAHUM

TCOPCTUUCCKHUX U MMPUKIIAJHBIX OCHOB MATCPUATIOBCACHUA, MUKPOMCXAaHUKHU U COIIpOMara

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHS] MO JAUCHUILUINHE, COOTHECEHHBIX C
HHAUKATOPAMM T0CTUKeHUs1 (POPMUPYEMbIX KOMIIETEH NI
B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJArOIITHIICS JOJKEH:
3HaTh:
— Hcroputo pa3BUTHS HayKH O TOBEPXHOCTH, €€ MECTO CPEeIH APYTUuX TUCHUTIINH (PU3HKO-
XUMHUYECKOTO LUKIIA.
— TlonsiTHE O TUCTIEPCHBIX CUCTEMAX, UX KiIacCU(UKaIIUU.
— OCHOBBI TEPMOJMHAMHYECKOTO OMHUCAHUS MEXK(Pa3HbIX TPAHUII.
— TloHsTHS TOBEPXHOCTHOTO HATSKEHUS M CBOOOTHOM MOBEPXHOCTHOM SHEPTUH.
— IlpencraBnenus 0 CTPYKType MOBEPXHOCTH TBEPIBIX TEN PA3IMYHON XMMHUUYECKOW MPUPOIBI U
CTPYKTYPBHI.
— OCHOBBI HayKH O KalMWUISIPHBIX SIBIICHUAX U CMAUMBAHUU TBEPIBIX TEI.
— IloHATHS 1 OCHOBHBIE CBOMCTBA SIBJICHUM aJIN€3UH U KOTE3HH.
— Ormpenenenne, KiacCUUKANMIO U OCHOBHBIE CBOWCTBA aacopOIiuu. XapaKTepUCTUKHU
MTOBEPXHOCTHO-aKTUBHBIX BELIECTB.
— IlpencraBnenuss 00 DSIEKTPUYECKHX SIBICHUSX HA TIOBEPXHOCTSX, DIIEKTPOKUHETHUECKUX
SBJICHUSIX B IUCIIEPCHBIX CUCTEMAX.
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— OcHOBHBIE MCTOJbI UCCIICAOBAHUA PaA3JIMIHBIX CBOMCTB MMOBCPXHOCTHBIX SIBJICHI/II;'I, B 4aCTHOCTH,
METO/bI CIIEKTPOCKONHUHU TTOBEPXHOCTH.

Ymers:

— Ormpenenars B 3KCIEPUMEHTE OCHOBHBIE CBONCTBA IOBEPXHOCTEH, OLEHMBATH IapaMeTphl
SJICKTPOKHUHCTHYCKHUX SIBIICHUM.

— M3mepaTs napamMeTpsl ABOMHOIO 3JIEKTPUUYECKOIO CJI0SI B PACTBOPAX JIEKTPOJIHUTOB.

— BriOupars MeToabl U anmapaTypy JUlsl U3yYEHHUs Pa3IMUHBIX XapaKTEPUCTUK MOBEPXHOCTHBIX
CJIOEB U AMCIIEPCHBIX CUCTEM.

— [IpuMeHsTh MOTy4YeHHBIE TEOPETUIECKHE 3HAHKSI Ha IPAKTUKE IPU BBEIOOpE CIIOCOOOB MOTyYSHHS
JUCIIEPCHBIX CUCTEM U U3YYEHHH UX OCHOBHBIX CBOMCTB.

— AHaJII/I?;I/IpOBaTI) MCTOJbI UCCIICAOBAHUA AUCIICPCHBIX CUCTCM.

— Pa0otare ¢ HayyHOU JITUTEPaTypOil O aKTyaJlbHBIM BOIIPOCAM IMPUMEHEHUS TUCIIEPCHBIX CUCTEM
N U3Yy4YCHUS TOBCPXHOCTHBIX SIBJICHUM.

— TBOPYECKHU IOJXOAUTh K MOATOTOBKE HAYYHBIX COOOIIEHUH 110 TaHHOM MpoOieMaTHKe.

HNmets:

— OnbIT TEPMOAMHAMUYECKOTO MTOIX0/]a K OMMCAHUIO TOBEPXHOCTHBIX SIBICHUH.

— HaBpIkn OIICpHUpPOBAHUA Pa3MCPHOCTAMU BCIWYMH, CBA3AHHBIX C OHGHKOﬁ COCTOsAHHUA
HOBEPXHOCTEH pa3HOIro THIIA.

— HaBbIku sKcriepuMeHTaIbHOM paboThl € AUCIIEPCHBIMU CHCTEMaMU.

— HaBblku 3KCHIEpUMEHTaNbHOM pabOThl € MCIIOJIB30BAaHHEM PEOJIOTHYECKOr0, ONTHYECKOTO,
11 y3MOHHOTO, OCMOTUYECKOT0, aICOPOIIMOHHOIO METO/I0B MCCIIEI0BAaHUS IUCIIEPCHBIX CUCTEM U
MOBEPXHOCTHBIX SIBIICHUM.

— HaBbIku BBINOJHEHUS] OCHOBHBIX JIAOOPATOPHBIX ONepanuii U HaBbIKM OOpPaOOTKHU IMOJIyYE€HHBIX
HKCIEPUMEHTANBHBIX PE3yJIbTaTOB.

4. O0beM U coJep:kaHue TUCHUTITUHBI
OO0BbeM TUCIMIUIMHBI COCTABIISICT 2 3a4eTHBIC SMHUIIBI (72 aKkaIeMUUeCKHX YacoB).

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHIAMU WU

TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aIOUIErocs Mo IUCHUIUINHE

YKa3aH B y‘~Ie6HOM IJ1aHe OGpﬁBOB&TCJ’ILHOﬁ MporpaMmal.

Ne Bunpr 3ansarwii, DOpMBbI TEKYIIETO
/I Paznensl (TeMbr) NX00BEM (B ak.gacax, 1Mo KOHTPOJISl yCIIEBAEMOCTH (1o
JIACLUIUIMHBI & OYHOI/3a049HO#1 hopme OuHoI1/3a04H0l popme 00ydeHwHs)
3 o0yueHust)
> Saustus Sausitis DopMBbI TPOMEKYTOUHOM
@) JICKIINOH- CEMUHAPCKOTO aTTeCTALMN
HOTI'O TUIla TUIIA
1. 7 4 4 BxomHass nHMarHocTWKAa: BBI-
OO01ye MOHATHS, CBI3aHHBIC C N
IIpaxkr. OOpOYHBIH OTIPOCIIO
(u3MecKIMH TIOBEPXHOCTSMH. 3aHATHE BEBIBIICHUIO OCTaTOYHBIX
JlucniepcHbIE€ CUCTEMBI. sHAHMI 1o Kypey
«MounekysipHast hHU3AKa»
2. 7 4 Onpoc 1o TeMe MPEeAbIAYIIero
TepMoaMHAMHYECKOE  ONMCAHHUE P P 4
3aHATHUSA
TpaHMIlBI pasaena a3
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3. 7 2 4 Ompoc 1Mo TeMe IIpean] ero
TBep/ibie TOBEPXHOCTH P PRIy
JlaGop. 3aHATHUS
3aHATHE
4, 2 Ompoc 1Mo TeMe IIpedn] ero
Kanunnspaocts P peARIyI
3aHATUA
5. 7 2 4 Omnpoc 1o Teme npeasbl ero
CmauuBaHue P PEAIbIAIYILL
JlaGop. 3aHATHUS
3aHATUC
6. 7 2 Ompoc 1Mo TeMe IIPeIb] ero
Anresus P PRIy
3aHATUSA
7. 7 2 4 Ompoc 1o TeEMe IIPEILL €ro
AncopOrus P PEABIAYIL
JlaGop. 3aHATHUSA
3aHATHUC
8. 7 2 Onpoc 1o Teme MpeAbIIyIIero
DNEeKTPONOBEPXHOCTHBIE SIBJICHUS
3aHATUSA
9 7 4 4 3adeT UTOrOBBIN
DKCIepUMEHTAIIbHBIC METOJIBI Tpaxr
I/ICCJIGZ[OBaHI/IiI TBEPABIX SAHSITHE
IMOBEPXHOCTEMN
HUTOTI'O: 24 20 3a4eT

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)

1. O0ure noHATHS.

[ToBepxHOCTh Kak OOBEKT HccienoBaHusd. HaydHble AUCHMIUIMHBL, U3YyYarollMe MOBEPXHOCTD.
[Tpr4yrHBI YCKOPEHHOTO Pa3BUTHUSI HAYKH O MOBEPXHOCTHBIX siBIeHUsX. Onpenenenne NoHATHS «pU3U-
yeckasi moBepxHOCThY». Kiaccudukarus moBepxHocTedt mo tumy mexdasHoit rpanunsl. Kinaccuduka-
U1 TIOBEPXHOCTHBIX SIBIEHUH 10 BUY MpeBpauieHuid sHepruu. KomnonaHoe (aucnepcHoe) cocTosTHUE
BenlecTBa. JlucnepcHble cuctemsl. ['eTeporeHHoCTh U JUCIepCHOCTh. JlucnepcHas ¢a3a v AUCIIEPCHOH-
Has cpena. Knaccudukanus TucnepcHbIX CUCTEM 10 arperaTHOMY COCTOSIHMIO (a3 U pa3mepy aucrepc-
HOM (ha3bl.

2. TepmoarHaMU4ecKOe ONMMCAHUE TPAHUIIBI pasjiena a3

OCHOBHBIE TTOHATHA O MOBEPXHOCTHBIX TEPMOJWHAMHYECKUX Napamerpax. [loHATus «moBepXHO-
CTH pa3pblBa» U «pazfessoueil moBepxHoctu» no I'm66cy. Merox n30bITOUHBIX BenuyuH. OIeHKa
MOJIHOM M MOBEPXHOCTHOM PHEPIUM JJIsi MHOTO(A3HBIX IUCHEPCHBIX cucTeM. PU3NYECKUN CMBICI Ma-
pPaMETPOB «IIOBEPXHOCTHOE HATSKEHUE» U «IIOBEPXHOCTHAs dHEprus». MyHIaMEHTAIbHBIE YPaBHEHUS
JUISl OIIMCAHUS TETEPOTeHHBIX cucTeM. MeTos citosi KOHeYHO! TonmuHbl. OnsIT Jronpe. J[Ba noaxona
OLICHKE IOBEPXHOCTHOIO HaTshkeHudA. [lomHas moBepxHOCTHas dHeprus. TemmepaTypHas 3aBUCHUMOCTD
MOBEPXHOCTHOTO HATsKeHUs. MexdazHoe HaTsbkeHue ByX xkuakoctei. [IpaBuno AHTOHOBA.

3. TBepple MOBEPXHOCTH

XapakTepUCTUKH MMOBEPXHOCTEN TBEP/bIX KpUCTAIOB. COOTHOIIEHHE MOBEPXHOCT HBIX U «00b-
€MHBIX» aTOMOB B TBEPJbIX YAaCTULAX PA3IUYHBIX Pa3MEPOB. 3aBUCU "MOCTh KOOPAMHALIMOHHOTO YKCIIa
aTOMOB KPHUCTAJUIMYECKOM PEIIETKH OT PACHOJIOKEHUs aTOMa OTHOCHUTENBHO MOBEpXHOCTH. CBOMCTBA
MOBEPXHOCTEH B 3aBUCHMOCTU OT THIIAa MEKATOMHOH CBsi3U B KpucTayie. /legeKkTsl MOBEepXHOCTH, UX
tunsl. [IpocTpaHCTBEHHBIE U IPUMECHBIE Ae(PEKThI. DIEKTPOHHAS CTPYKTypa MOBEPXHOCTH JJIsl FpaHel
KpHUCTaJUIa ¢ pa3HOU INIOTHOCTBIO YIIaKOBKU. [IoBepXHOCTHAs dHEpIys KpUCTauioB. E€ 3aBUCUMOCTB OT
THUIIA CBSI3M B KPUCTAJLIE.

4. KanwiisipHOCTh



OcHoBHas npoeccroHabHas 00pa3zoBareIbHas IporpaMMa
03.03.02 ®wusuka
(OynnaMeHTaNbHAS U IPUKIATHAS QU3HKA)

CyurHocTs siBlieHUs KanwuisipHoctd. Kanusuisipuoe naBnenue. YpaBHenue FOura-Jlammaca miis
ceprueckoil MOBEPXHOCTH W MOBEPXHOCTH JIBOMHOW KpUBU3HBI. KanumisipHoe MOAHSTHE M Karui-
JSIPHOE IOHM)KEHUE. DKCIIEPUMEHTAJIbHBIE METOJbl M3MEPEHMSI NOBEPXHOCTHOIO HATSDKEHUS JKUIKO-
cTeil. Metoj KanuuIApHOro MOMHATUS. MeToJl MakCUMaJbHOTO JaBiieHUs B My3bIppkax (Pebunnepa).
MeTton oTphIBa KOJIbIa MU TUIACTUHBI (Bechl Bunbrensmn). /lunamuueckue METOBI.

5. CmaunBaHue

®duznyeckas npupoaa cmaunpanus. Pacrekanune. CMaunBaeMble 1 HECMAauMBaEMble IIOBEPXHOCTH.
Kpaesble yribl. YpaBHenue FOnra nns kpaeoro yrna. KonnuectBeHHas olieHKa cMadnBaHus. Pakro-
PBl, BIUSIOLINE HA CMAaYUBAaHUE.

6. Anresus

Omnpenenenue NoHATUA aare3uu U koresuu. KonmuyecTBeHHast OlleHKA aare3uu. AAre3ust Mexuy
IByMsl KuaKocTsiMu. OleHka koresun BHYTpH JKuakoit ¢asbl. Aare3ust Ha TpaHUIE KUJIKOCTh — TBEp-
noe teno. KoadduimenT pactekanus. YCIIOBUE HEOTPAHUICHHOTO pacTeKaHMs. AJre3ust MEXIy TBEp-
JIbIMH TEJIAMH.

7. Ancopbuus

OcHOBHbBIC TIOHATHS U ONpEJENIeHUs, CBsi3aHHbIe ¢ ancopOiueil. Tpu tuna agcopbuuu. Kommue-
CTBEHHAas OIeHKa ancopoumu. M3orepma anacopoumu. Tumbr uzotepMm. [Ipupona aacopOIMOHHBIX CHIL
Ouznyeckas aacopOuus. XemocopOuusi, €€ MPUHIUIHAIBHBIE OTIWYHS OT (PU3MUECKO ajacopOuuu.
Posib sHeprum axkTUBaIMM YACTHII B Ipoliecce Xxemocopouuu. TemmeparypHble 3aBUCHMOCTH (pU3UYE-
CKOM M XUMHYECKOH aIcOpOIUH.

AnicopOriust Ta30B M TIAPOB Ha TBEPJIBIX MOBEPXHOCTAX. Mojaenu u30TepM afcopOIuu. Y paBHEHHE
Opeitnuxa. Teopust JIaHrmiopa, e€ ocCHOBHBIE JomylieHHs. YpaBHeHHe JIpHrmriopa, o0iacTe ero
npuMeHeHus. Teopus nonumonexkyisipHon ancop6uuu Ilonsuu. Ipennocsuiku Teopuu. Iloctpoenue
XapaKTEepUCTHUECKUX KpUBBIX ajcopOuuu. Teopus BIT, ee ocHOBHBIE MPEANOCHIIKU. AACOPOIMOHHbBIE
koMmIuiekchl. YpaBHeHue BOT. Ilpumenenue teopunm BOT 11s sKClepUMEHTAIBHOTO ONpPEIEIICHUS
yJIeNbHOM MOBEPXHOCTH IUCHEPIUpPOBaHHBIX aacopOeHToB. KammmnspHas konaeHcanus. I'ucrepesuc
KalWUISIPHOM KOHJIEHCALIUHU, BIUSHUE Ha HETO (POPMBI ITOP.

AncopO1us Ha TpaHULIe KUAKOCTh — Ta3, €€ OTIMYUTENIbHbIE OCOOCHHOCTH OT a/IcOpOLIMHU ra3a Ha
TBEP/ABIX TMOBepXHOCTIX. Kiaccudukainus pacTBOPEHHBIX BELIECTB IO MOBEPXHOCTHON aKTUBHOCTH.
[ToBepxHocTHO-akTHBHBIE BemiecTBa ([IAB). Ocobennoctu crpoenus nubuibHbIX Moaekyn [TAB. Oc-
HoBHbIe THMHI [TAB. TloBepXHOCTHO-MHAKTUBHBIE M MOBEPXHOCTHO-UH AH(depeHTHbIe BemecTBa. [1o-
HATHE OTpULIATeNIbHON agcopOuuu. M30TepMbl MOBEPXHOCTHOTO HATSKEHUS U afiCOPOLIMM IS BELIECTB
C TIOJIOKUTEHHOM, OTPHUIATEILHON U HYJIeBOM ancopOumeil. KomnuecTBeHHAsT OllEHKA TOBEPXHOCTHOM
akTuBHOCTH. E€ reomerpuueckas nuTepnperanus Ha rpaduke u3orepMsl ajgcopouuu. Ilpasuno TpayGe.
Opuenrauus monekyn IIAB na moepxHoctu. Monocnoitasle miueHku ITAB (mnenku JIsnrmropa-
bnomxkert). Ancopbunonnoe ypasaenue I'n66ca. [loctpoenue n3orepm aacopOIMy MO U30TepMaM I0-
BEPXHOCTHOTO HATSHKEHHS C TIOMOIIBI0 aJCcOpOIMOoHHOr0 ypaBHeHHsI [ m00ca. OcOOEHHOCTH CTPOSHUS
a/ICOpPOIIMOHHOTO CJIOSI Ha TpaHMIE XHUJAKOCTh — ra3. «['a3000pa3HbIe», OKUIKUE» U «TBEpIbIe» I0-
BEPXHOCTHBIE TUICHKH. YpaBHEHHE COCTOSIHMS «IByMepHOro rasza». OOpazoBanue B pactBopax [IAB
mutem. @opmbl munemi. Kputuueckas xoHueHTpaius muueniaoodpasosanus (KKM). Dkcnepumen-
tanpHOe onpeaeneane KKM.

AncopOumst U3 pacTBOpOB Ha TBepaoM Tene. «Kaxymascs» u abcomoTHas agcopomus. M3orepmbl
afcopOLMK M3 DPACTBOPOB HA TBEPJAOM TeJe, UX MATEeMAaTUYECKOE OIMCAaHUE COIIAaCHO MOJEISM
Opeitnnmnxa u JIsurmiopa. MonekynsapHas ancop6buus. [IpaBuno «ypaBHUBaHMS MOJSIpHOCTEH» Pe-
OuHzepa, IPUMEPHI €ro peanu3aluy U MPaKTUYECKUE CIIECACTBUS.

WNonnas ancop6buus. IIpudnHBl 31EKTPHUECKU 3apSXKEHHOTO COCTOSHUS MOBEPXHOCTHBIX CIIOEB.
Brnusaue Ha ancopOruio rumpaTtanuu moHoB. OOMeHHas ajmcopOuus, e€ XapaKTepHble OCOOCHHOCTH.
HMoHOOOMEHHBIE CMOJIBI, HMX MPAaKTHUYECKOE HCHOJIb30BaHUE. AJCOpOIMOHHAS XpomaTorpadus,
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OCHOBHOM MNPHHLMI MeToja. BapuaHThl Xpomarorpaguueckoro mporecca. YCTPOWCTBO Ta30BOTO
xpomatorpada. MuTepnperannst XxpoMaTorpaMmm.

8. DNEeKTPONOBEPXHOCTHBIC SBJICHUS

Bo3HUKHOBEHHE [IBOMHOrO JJIEKTPUYECKOro cliosl (A.3.C.) Ha TpaHHIle pa3iena MeTall —
ANEKTPOJIUT. DUMKO-XMMUYECKUE MEXaHU3Mbl €ro BO3HUKHOBeHMs. Ctpoenue (4.3.c.). Teopus
KOHJIeHCHpoBaHHOTO n.9.c. (mo [empmromsity). Teopus muddysnoro a.a.c. (mo [N'yu-Yanmeny).
Ancopbrmonnas teopusi lltepHa. DIeKTpOKMHETHYECKHE SBICHHs, HX O0OWas mpupona U
Kkinaccupukanus. [J-moreHuuan. JnekTpoocMoc.  Onektpodopes.  YpaBHenuwe ['enpmrosnbiia-
CMOIYXOBCKOTO JJIsSI JJIGKTPO-OocMoca M 3jekTpodope3a.  DIeKpoKanmuuiIpHOCTh. CBS3b MEXIy
MeX(pa3HbIM TOBEPXHOCTHBIM HATSHKEHHMEM W CKayKoOM TMOTeHIMana B 1.3.c. llepBoe u BTOpoe
ypaBHeHus Jlunnmana.  YpaBuenue — Hepucra.  Kamwurapueii  anextpomerp  Jlunmnmana.
DOneKTpoKanwUisipHble  KpuBble. OrmnpenencHue KOHIEHTPAllMM aHUOHOB, KatnoHOoB u [IAB wu3
IEKTPOKATTMILISPHBIX KPUBBIX.

9. DkcniepuMeHTAlIbHBIE METO/IbI HCCIIEI0BAHUS TBEP/BIX MOBEPXHOCTEN

XapakTepHble OCOOEGHHOCTH WCCIICIOBAHHUS TBEPIBIX MOBEpXHOCTEH. ONTHYECKHUE METOMIBI:
ONTHYECKass MUKpOCKOMUs, (Qoromerpusi, uHTepdhepoMeTpus, sumncomerpus. [lpuHuun nedcTBus
aumi-comeTpa. Meroa nmoBepxHocTHOU (HoTo-D/IC. DnekTpuyeckre METObl: OlleHKa padOThl BBHIXOJIA
anekTpoHa (mo wMertony KenbBuHA), H3MepeHUE TMOBEPXHOCTHOM MPOBOJUMOCTU KPHUCTAJUIOB.
ABTORJIGKTPOHHASI U aBTOWOHHAS AMUCCHs. [IpUHIMIT ASHCTBUS M KOHCTPYKIUS SKCIEPUMEHTAIBHBIX
YCTAHOBOK.

Criektpockonusi ToBepxHOCTH. OOmas XapaKTepUCTHKA CIEKTPOCKOMHMYECKUX HCCIIETOBAHHA.
Knaccudukanus MeTomoB mo mpupoje MEPBUYHOTO UM BTOPUYHOTO Mydka. [Ipumephl cCHeKTpambHBIX
METOIOB M TOdy4aeMass UM HH(popMaIrus. DKCIepUMEHTATbHOE 000pYyIOBaHUE JUIS CIIEKTPOCKOIHH
MOBEPXHOCTU. MeTop nudpakiuu MeaJeHHBIX 3JeKTpoHOB. Cxembl ycTtaHOBOK J[kepmepa u dapHc-
BopTa. O’Ke-dNeKTpOHHAsE creKTpockonws. [IpuHIHMI Meroma. DKCHepUMEHTAIbHOE O000pYyJIOBaHUE.
WuTepripetanist  0Ke-CIIEKTPOB.  YnbTpaduoleToBass W PEHTICHOBCKas  (OTODIEKTPOHHAsS
CHEKTPOCKOITHSI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

Jlekuun ¢ HUCHOJNB30BAHMEM MPE3EHTAUMOHHOIO MaTepHaja M MPOEKTOpa. TEXHOJIOTHUS
UCTIONIb30BaHUsI MYJIbTUMEINIHBIX CPEJCTB B 00pa3oBaTeIbHOM Mpoliecce. BkiroueHHass TUCKyCCHsl Ha
JEKIUOHHBIX 3aHATHSAX. OCBOEHHME B MPOILECCE 3aHITUH CHENHAIBHOW aHTJIOS3BIYHOM JIEKCHUKHU.
TexHonorust mpobreMHOro o0O0ydeHus, MHIWBHUIyaTbHOE BBIMIOIHEHUE JA00PAaTOPHBIXPAOOT TpH
B3aMMOJICICTBUU CTYyACHTAa W TMpernojaBatens. B TedeHWe ceMecTpa KOHTPOJbHBIE pPadOTHI |
TECTUPOBAHUE 10 BCEM TEMAM Kypca.

B mpormecce m3ydeHuss TeM Kypca Ha JIaOOpAaTOPHBIX 3aHATHSAX KaXIbIA CTYICHT IMOIy4YaeT
VHIUBUAYAIBHOE 3aJJaHHUE, KOTOPOE JOJKEH BBINOJHUTH KaK I0J] PYKOBOJCTBOM IIPENOaBaTeNs, TaK U
caMocCToATeNbHO. [loTydyeHHbIEe TPU KOMITBIOTEPHOM MOJIETMPOBAHUU PE3YIIBTATHI BHIMOJIHSIOTCS B BUAE
rpaduueckux cnaiinoB. [Ipenmonaraercs KoMObIOTEpHAs 00pabOTKa SKCIEPUMEHTAIBHBIX JAHHBIX U
MOCTpOeHUE Tpaduieckoro MaTepuarna.
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6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOMH padoThl 00y4Yal0LIUXCs

CamocrosTenpHas paboTa CTYACHTOB OpraHu3yeTcsl B (JOpMax pemieHus: yuyeOHBIX 3aady, MOAro-
TOBKHM HMHCBMEHHBIX OTYETOB O BBIIOJIHEHHH PabOT JabOpaTOPHOTO MPAKTUKyMa, IMOJTOTOBKU OTBETOB
Ha TEOPETHYECKHE BOMPOCHI, COMPOBOKIAIONINE MUCHMEHHBIE OTUYETHI O BBIOJHEHUHU JIAOOPATOPHBIX
pabor.

7. XapaKTepuCTHKA OIEHOYHBIX CPEIACTB /ISl TEKYyILIero KOHTPOJS YCIeBaeMOCTH M
NMPOMEKYTOUHOI aTTecTAMU 00YUYAIOIMXCSl 10 TUCHUIJINHE

OneHouHble CpeAcTBa [UIsl IPOBENEHUS BXOJHOIO, TEKYILEr0 M MTOrOBOTO KOHTPOJIS:
KOHTpOJIbHBIE Pa0OThI, MUCbMEHHBIH OIIPOC, IPOBEPKA AOMAIIHUX padoT, IPOBEPKA U 3alUTa OTYETOB O
BBINOJIHEHUH PaldoOT 1ab0paTOpHOTO MPAKTUKYMA.

KonTtponbHbie pabOTHl MPOBOIATCS B MHCbMEHHOW (hopMe MO 3aBEpIICHUH H3YYCHHS KaXKIOTO
4eTBEPTOro pas3nenoB Kypca. CTyneHTaM Npeaaraercs B TEYEHUE ABYX aKaJEMHUUYECKHUX YacOB PELIUTh
HECKOJIBKO y4eOHBIX 3a/1a4, PAaBUIbHOE BBINOJIHEHHE KaKJOW M3 KOTOPBIX OLIEHHWBAETCS B OJUH Oal.
KonrponbHasg paGora cuuTaercs 3a4TEHHOW B cilyyae, €CIM CTYJEHT HaOpan Oojee IMOJOBHHBI OT
MaKCHUMaJbHO BO3MOKHOTO KOJHMYECTBa OauiOB, MPEIyCMOTPEHHOTO IIPH BBHIMOJHEHUH JTaHHOU
KOHTPOJIbHOH paboThI.

[Tpu mpoBeneHuu 3a4€ra UCHOJB3YETCS HAKONMUTEIbHAs (opMa OLEHKU. 3a4€T CTAaBUTCA NpPU
YCIIOBUHM YCIIEIIHOTO BBIIIOJHEHUS BCeX JTaOOpaTOPHBIX pabOT M OTBETOB Ha TEOPETHUYECKHE BOIPOCHI.
WTOroBbeIN 3a4eT IO TEOPETUYECKUM pasjlenaM Kypca MPOBOIAUTCS B CMEIIAHHON MHUCHbMEHHO-YCTHOU
dopme. CTyaeHTy npeiaraercs ABa TEOPETUYECKUX BOIIPOCaA. ).

CTyneHT moJy4yaeT OTMETKY <«3auTE€HO», €CIM BIAJAeeT MOHATHHHO-TEPMUHOIOTUYECKUM
arnmnapaToM AMCLUIUIMHBI, IIPUMEHSET 3HAHMS IPU OTBETaX HA TEOPETHYECKHE BOIIPOCHI U BOIPOCHI,
paccMaTpuBaeMble B IIpefeax JJabopaTOpHOro NPAaKTUKYMA.

CTyneHT mnoiy4aeT OLIEHKY «HE 3a4T€HO», €CJIM OH HE BIAJAEeT IMOHATUHHBIM anmnapaToM
JUCIUIUIMHBI, HE OTBETUJI Ha TEOPETHYECKHE BOIPOCHI, HE BBHINOJIHWI JIabopaTOpHbIE pabOThl U HE
OTYMTAJICS [0 TeMaM JabopaTOPHOTO NMPaKTHKyMa.

8. YueOHO-MeTOAMUYECKOE 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

OcHoBHas yueOHas auTeparypa:

1. IloBepxHOCTHBIE siBIEHHUS U Me3oMmopdusM: yuebHoe mocobue / B. A. T'omnesckuii, H. B.
VYconbuesa ; Ban. roc. ya-t .— HMBanoso : UBI'Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JononnurenbHas yueOHas uTeparypa:

1. Komnonanas xumusi: yuebHoe mocobue | [Dnektponusiit pecype | / E.C. Pomanenko. H.H.
®panresa. FO.A. besruna. E.B. Bonocosa. - CtaBponosib: CtaBponosibeckoe u3aaTenbcTBo «Ilaparpady,
2013. - 52 c.Pexxum gocryma:

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

2. MamonoBa M.B.. [Ipynnukos B.B.. IIpyaaukoBa N.A. ®usuka nosepxHoctu. Teopernyeckue
MOJICITH ¥ OKCIIEPUMEHTAIbHBIC METOIBI. [ DNeKTpoHHbIH pecypc] — M.: DUSMATIINT. 2011. - 400 c.
- ISBN 978-5-9221-1236-9.Pexxum
noctyma:https://biblioclub.ru/index.php?page=book view red&book id=457455
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HudopManroHHO-CIIPaBOYHbIE CUCTEMBI U TPOQecCHOHATbHBIC 0a3bl JTAHHBIX:

Hayunas OuGnmoreka elibrary.ru, 6osee 20 MOJTHOTEKCTOBBIX BEPCU >KYpPHAJIOB IO TEMAaTHUKE
kypca. (http://elib.library.ru).

NudopmanmonHas cuctemMa JIOCTyNma K POCCHMCKMM >KypHaiam u o63opam BUHUWTU PAH.
(http://vinitit.ru)

XpaHunuiie SJeKTPOHHBIX KOMHMM BCeX M3JaBacMbIX KOMIAHHEW Springer KypHaJloOB
http://www.springerlink.com/

OBC YHuusepcuterckas oubnunorexa ornaita (http://biblioclub.ru)

Pecypcbl nH(pOpMalinoHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT»: Cucrema 3JIeKTpOHHOU
NOJIEP>KKHU 00pa3zoBaTesIbHOTO Ipoliecca «Moit yHuepcuteT» https://uni.ivanovo.ac.

[Tpodeccnonanbubie 0a3bl JaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:

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

Onekrponnsiii katagor Hb UBI'Y http:/lib.ivanovo.ac.ru/index.php

[TporpammHoe obecrieueHue:

[Takersl nporpamm MS WORD, MS EXCEL, ORIGIN

9. MaTepuajibHO-TEXHHYECKOE 00ecredeHne T CINTITHHbI

VY4eOHble ayAUTOPUH:

— JUTSL TIPOBENICHUSI 3aHATHIA JIEKIIMOHHOTO THUTA C KOMIUIEKTOM CIEIHaTIN3UPOBAaHHON ydeOHOU
MeOenM M TEXHUYECKUMH CpEeACTBAMHM OOYYeHHUs, CIyXallUMU s TPeAOoCTaBICHHUs y4eOHOMH
uH(popMaluu O0JbIION ayIUTOPUN;

— JUIsl TIPOBENEHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYIbTALUNA, TEKYIIEro KOHTPONS U
NPOMEKYTOYHOW  aTTECTAllMM, BBIOJHEHUS KYPCOBBIX pabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHeMaTU3UPOBAHHON yueOHOM MeOenH U TEXHUUECKUMH CpeICTBaMU 00yueHHs!.

JlaGopaTopuu, ocHalleHHbIE TaOOPATOPHBIM 000PYIOBAHHEM, KOMILJIEKTOM CIIEIIHAIM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEeICTBAaMH 00ydeHusl.

[Tomenienne At CaMOCTOATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTn3upOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOW TEeXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenuem noctymna B OUOC.

JleMoHCTpanoHHOE 000OpYJOBaHHE W Y4eOHO-HAIIAJHBIE MOCOOMS Ul 3aHATHHA JIEKIIMOHHOTO
TUTA, 00ECTICYNBAIOIINE TEMATHUECKUE MILTIOCTPAITUH: TIEPCOHAEHBIA KOMITBIOTED, IPOEKTOP, IKPaH.
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ABTOp(BI)-cocTaBuTeNb(H): Tpodeccop kadenpsl pyHIaMEHTATHHON U3UKU U
HaHOTEXHOJIOTHUH, JOKTOP TEXHUYECKUX HayK, nmpodeccop ['omneBckuii B.A.

[IporpaMMa paccMOTpeHA M YTBEpIXKIeHA Ha 3acelaHuy Kadeapsl QyHIaMeHTaIbHOMI
(DU3HKH M HAHOTEXHOJOTHI « <3 Oy & Goey@i e 202/( 1., ipotokon Ne __ Z_

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 I.
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1

(mozryce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenaHus Kadenpsr No 0T « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

IIpunosxkenne 1. Meroanueckue yka3anus s 00y4alOUIMXCs M0 OCBOCHH IO U CHHILIMHBI

IIpunoskenne 2. MoH OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHHs IPOMEKYTOUHOH aTTeCTAIUN
00y4YaKIIMUXCS M0 TUCHUILINHE,



