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

00pa3oBaTeNbHBIM CTAaHAAPTOM 110 HamNpaBieHUI0 «DPH3UKa» M HAYMHACT TOTOBUTH CTYJACHTOB-K
OpPraHMU3alMOHHO-aJMUHUCTPATUBHOM, IPOEKTHOM M MCCIEN0BATENbCKO-aHATUTUYECKON BUAAM
JesATenbHOCTH. KOHKPETHO MOATOTOBKA 3aKIII0YAETCS B CIEAYIOIIEM:

® OpraHM3allMOHHO-3aJIMMHHUCTPATHBHAs — B PAaLMOHAIBHOM OpraHW3aluy W IUIAHUPOBAaHUHU CBOEH
NESTeTbHOCTH B COOTBETCTBUMHU C TPEOOBAHUSAMH PabOTONATENs U YMEHHHM TPaMOTHO HPUMEHSTH
IIOJIy4YEHHBIC 3HAHMUS,

® [POCKTHAas — B YMEHHUHU IO MECTy pabOThl pacmo3HaTh MEPCHEKTUBHOE HAaUYMHAHHME WM 00JAcTb
JEATEIBbHOCTH Y BKIKOYUTHCS B PEATU3ALUIO IIPOEKTA 110 PYKOBOJCTBOM OIIBITHOTO CIIEHUAINCTA, a
TaK»e B FTOTOBHOCTU PabOTaTh PsI0BBIM UCIIOJIHUTENEM ITPOEKTa,

®  CCIIEI0BATE/IbCKU-aHATUTUUECKAs — B BEJICHUH [IEPBUYHON aHAIMTUYECKON padOThI AJI1 OTBETOB Ha
CEMHHAPCKUX 3aHSATHUSX, BHIIOJHEHUS MHIMBUyaJIbHBIX 33JaHUN U HAIIMCAHUS KYpCOBOM pabOThI.

e MHOro(akTopHas 1ejb JUCHMILIMHBI — COPMUPOBATH Y CTYIEHTOB CUCTEMHBIE 3HAHUsI 00
OOIIENPUHATBIX METO/IaX 00PaOOTKU U MPEICTaBICHUS SKCIIEPUMEHTAIIbHBIX JJAHHBIX, 3aKPENUTh Ha
IIpaKTUKE B paMKax J1a00paTOpHBIX padOT MoJy4aeMble TEOPETUYECKUE 3HAHUS.

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

e CcopMHUpPOBATH y CTYIEHTOB CHCTEMHOE IIPEJICTABICHHUE O COBOKYITHOCTH E€CTECTBEHHO-HAYYHBIX
JTMCIUILINH, 3aHUMAIOLIIXCSI TOBEPXHOCTHIO;

® JaTh CHECHUAIACTAM NPOYHBIC (PAKTHUECKHUE 3HAHUS [0 HW3YYEHHIO pa3IMYHBIX BUIOB
MTOBEPXHOCTHBIX SIBIISICHUIA;

e OOyuyduTb KPUTHMUYECKOMY aHaJM3y HAy4YHOrO Marepuaja, MpeACTaBIsIeMOr0o B JIUTEPaTypPHBIX
WCTOYHUKAX,

e 00yuuTb O(GOPMUTEIBCKUM U BBIYUCIMTEIbHBIM HAaBbIKAM, HEOOXOIUMBIM Juis oOdopMiIeHus
nabopaTOpHbIX, KypcoBbIX padot u BKP.

2. MecTo AucuumiInHbl B cTpykrype OIl

B crpykrype OIl gucuumiauHa OTHOCHTCS K  4acTd, (QOpMHpYyeMOM  ydaCTHUKaMU
00pa3oBaTeNbHBIX OTHOIIECHUH.

Kypc «®u3nka nmoBepxHOCTH» HOCHT MEXIMCUUIUIMHAPHBIN Xapakrep. Vcrnons3ys cBeneHus H3
pasIMYHBIX O00JacTell eCTECTBEHHOHAyYHOI'O 3HAHMs, CTYAEHTHl JIOJDKHBI TOJYYHUTh LEJIbHOE
IpEJICTAaBICHUE O Mpolleccax, MPOTEKAIOIUX B Pa3IWYHBIX YCIOBHSIX Ha MexdasHoil rpanune. C
y4eToM pa3BUBaeMoro Ha kadeape TexHuueckod ¢usuku MBI'Y HaydyHOro HampaBieHUs —
TpUOOJIOTHH, TOCBSAIIEHHOIO HCCIIEIOBAaHUIO TPEHHUS M HM3HOCA TBEPABIX TeNl, HACTOALIUN Kypc
OpPUEHTHPOBAH Ha BCKPbITHE (HPU3UYECKON CYIIHOCTH SIBICHHUH, MPOUCXOAANIMX MPH KOHTAKTUPOBAHUHU
TBEPJBIX TEJ, C YYETOM JEHUCTBUS OKPYXKAIOLIEN cpeabl Ha KOHTAKT. [10o 3TON nmpruunHe Kypc HalelneH Ha
JanbpHelIee pacCMOTPEHHE BOMPOCOB (PM3MKM M XMMHUHU TOBEPXHOCTHBIX SIBJICHUH, CBS3aHHBIX C
npoOiaeMaMu TPUOOJIOTHH, C aKIIEHTOM Ha (PU3UKY MPOIECCOB TPEHUS, U3HOCA U CMA3KH.

Hacrosmuit Kypc COIEpKUT CBA3U C APYTMMHM KypcamMH MaTEpUAIIOBEIYECKON CIELHATIU3ALNHU.
Tak, ¢ KypcoM «MmaTepuanoBeJeHHe» 3Ta CBSI3b COCTOUT B YACTH, MOCBSIICHHON MOHATHIO «(}a3bl» U
Mex(}a3HOM rpaHUIbl, CTPYKTYPBI TBEPIBIX MOBEPXHOCTEH. AHAJIOTUYHBIE COOTBETCTBUS UMEIOTCS U C
JTUCIUATIIMHON  «PEHTIeHOCTPYKTYpHBIH aHamu3». C  kypcom «Moaudukamuss TOBEPXHOCTEH U
MOKPBITUS» HMEETCS] CTHIKOBKA COAEP)KaHUS Kypca B YacTH AHTH()DPUKIMOHHBIX M aHTHU3HOCHBIX
MOKPBITUI, a C KypCOM «JJIEKTPOHHAsi MUKPOCKOMIHS M 3JEKTpoHOrpadus» MpOCIeKUBAETCS CBS3b B
paszzene «MeToAbl HcclefoBaHus moBepxHocTei». C KypcoM «(pu3MKa TBEpAOTO Tenay HMeeTcs
COIJIaCOBaHME M0 pa3lelly IMOBEPXHOCTHBIX JJIEKTPOHHBIX COCTOSHUM W M3JI0XKEHHS (DU3HMUECKUX
IIPUHIUIIOB PA3JIMYHbIX METOJOB CIIEKTPOCKOIINU ITIOBEPXHOCTH.
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TakuM 00pazoM, HACTOSAIIUN KypCc MOXHO OXapaKTepU30BaTh KaK MIMPOKO-O030pHBEIN Kypc
MPUKJIATHOM HAMpaBICHHOCTH, KOTOPBIA pa3zHOOOpa3veM MPAKTUYECKUX M HAyYHBIX MPUIIOKEHUN
WUTIOCTPUPYET (PyHIaMEHTAIbHbIE (DM3WYECKUE TMPUHIUIBI W TPOIECChI, H3y4yaeMble B JIPYTHX
TUCHUIUIMHAX creuuanu3amui. [ucruminbaa «®Pu3nka MOBEPXHOCTH» BXOAUT B 0a30BYIO 4YacTb
MaTEeMaTHYECKOTO, €CTECTBEHHO-HAYYHOTO U OOIIETEXHUYECKOTO IIUKJIOB H SIBJISICTCS 00sI3aTEIILHON ISt
uzyueHusa. E€ ocBoeHue Oazupyercss Ha 3HAHUAX, YMEHHMSIX M HaBbIKaxX, MOJYyYEHHBIX B pe3yibTare
uzydueHusa kypca; b1.0.11 ®wuzuka, b1.5.10.2. «Xumus». IloHsTHS M HMAeW 3TOro Kypca HMEIOT
npuMeHeHue B JanbHemmx cnenkypcax b1.B.OJ1.10.6. «®Pu3uka KOHIEHCUPOBAHHOI'O COCTOSHUS
BEIIICCTBAY, b1.B./Z1B.02.01 ®usuueckue CBOIICTBa TOHKUX IUICHOK u METOIbI ux
nonyuennsibl.B.O/1.10.8. «IIpukiiannoe MaTepraioBeCHUE

VYcnemHoe 0OCBOGHHWE NAHHOW AHUCLUUIUIMHBI OyJIEeT CHOCOOCTBOBAaTH TNOTOBHOCTH CTYAEHTOB K
OCBOGHHUIO JIUCHUIUIMH: «MeToApl aHanmu3a M KOHTPOJIS HAaHOCTPYKTYPHUPOBAHHBIX MAaTEpUaJIOBy,
«[IpoekTpoBaHrEe MHKPO- U HAHOCHUCTEM», «DU3MUECKHE CBOMCTBA TOHKUX IUICHOK M METOJbI HX
noiydeHus», «OpraHuuecKkue IUIEHKM W MOHOCIOHW», IPOXOXKICHUIO NPEIIUIITIOMHOW MPaKTUKH,
Hay4yHO-HUccle10BaTenbckoi pabotsl 1 BKP.

CrTyneHT, NPUCTYMAIOMUN K U3yYECHUIO JUCUUIUIMHBI, TOJKEH 00JaAaTh 3HAHUSMHU, YMEHUSIMHU,
HABBIKAMU/OTIBITOM MPAKTUYCCKON JCATCIHLHOCTH, TIOJyYSHHBIMUA paHee B XOJI¢ U3YUCHUS TUCIUILINH:
«Duzukay, «Xumusay, «dPuzndeckas xuMus», «OpraHnyeckas Xumus», «PrU3uka KOHACHCUPOBAHHOIO
COCTOSIHHSI BEIICCTBAY

3. Illianupyemble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHHIO KOTOPHIX CIOCOOCTBYET AUCHUIINHA

e VHusepcaibnble (YK): Her.

e Oo6menpodeccuonanbubie (OIIK): Her.

e IIpodeccuonansusie (I1K):

[TIK-1. Cnocoben OCYILECTBIATh MPO(PECCUOHANBHYIO JI€ATEIbHOCTh C Y4YETOM 3HAHUI

TCOPCTUUCCKHUX U IMPUKIIAJHBIX OCHOB MATCPUATIOBCACHUA, MUKPOMCXAaHUKH U COIIpOMATA

3.2. [lepeyens MJIAHHPYEMBIX Pe3yJLTATOB O0y4YeHUsS] MO JAMCHUILUIMHE, COOTHECEHHBIX ¢
HHAUKATOPAMH J0CTHKEHUSA (POPMHUPYEMbIX KOMIIETEH NI
B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yUaOLIUICS TOJIKEH:
3HaTh:
— HcToputo pa3BUTHs HayKH O IOBEPXHOCTH, €€ MECTO CpeAHu APYTUX IUCLUIUIUH (PU3UKO-
XUMUYECKOTO LIUKIIA.
— IlonsiTHE O AMCTIEPCHBIX CHCTEMAX, UX KiIacCU(UKAIUH.
— OCHOBBI TEPMOJIMHAMHYECKOTO OMUCAHMS MEXK(Pa3HBIX TPAHHII.
— [loHATHS TOBEPXHOCTHOIO HATSKEHUSI U CBOOOAHON OBEPXHOCTHOM SHEPTHUH.
— IlpencraBineHus 0 CTPYKType IOBEPXHOCTH TBEPABIX TEN Pa3IMYHOM XUMHUUYECKOW IMPUPOABI U
CTPYKTYPBHI.
— OCHOBBI HayKH O KalIWJUISIPHBIX SIBJICHUSX U CMAUYMBAaHUU TBEPJBIX TEIL.
— IloHATHS 1 OCHOBHBIE CBOMCTBA SIBICHUW aJII€3UH U KOTE3HH.
— Onpenenenue, KiacCU(PUKAIMIO W OCHOBHBIE CBOMCTBa aacopOLMH. XapaKTepUCTUKH
ITOBEPXHOCTHO-aKTUBHBIX BELIECTB.
— IpencraBnenust 00 SIEKTPUYECKUX SBICHHUSIX Ha IOBEPXHOCTSAX, 3JIEKTPOKHHETHYECKUX
ABJICHUSAX B IUCIEPCHBIX CUCTEMAX.
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— OcHOBHBIE MCTOJbI UCCIICAOBAHUA PaA3JIMIHBIX CBOMCTB MOBCPXHOCTHBIX ﬂBHeHHfI, B 4aCTHOCTH,
METO/IbI CTIEKTPOCKOIIMH TTOBEPXHOCTH.

Ymers:

— Onmnpenenars B AKCIEPUMEHTE OCHOBHBIC CBOMCTBAa IOBEPXHOCTEH, OICHUBATh IapaMeTphI
SJICKTPOKHMHCTHYCKHUX SIBIICHUM.

— H3MepsTh mapaMeTpsl ABOMHOTO AIIEKTPUUECKOTO CJI0SI B PACTBOPAX JIEKTPOJIUTOB.

— BriOupars MeToabl U anmapaTypy JUIsl U3yUEHHUS Pa3IMUHBIX XapaKTEPUCTUK MOBEPXHOCTHBIX
CIJIOEB M IUCIICPCHBIX CHCTEM.

— [IpuMeHATh MOyYeHHBIE TEOPETUUCCKUE 3HAHKS HA MPAKTUKE TIPU BHIOOPE CIIOCOOOB MOTYUCHHSI
JMCIIEPCHBIX CHCTEM M U3YYSHHUU X OCHOBHBIX CBOMCTB.

— AHaJII/I3I/IpOBaTI) MCTObI UCCIICAOBAHUA AUCIICPCHBIX CUCTCM.

— PaboTare ¢ Hay4HOI JTUTEPATYPOHl O aKTyaIIbHBIM BOIIPOCAM NMPHUMEHEHUS AUCIEPCHBIX CHCTEM
N U3Yy4YCHUS TOBCPXHOCTHBIX SIBJICHUM.

— TBOPYECKHU TOAXOANTH K ITOJIrOTOBKE HAYYHBIX COOOLICHUIT 10 JaHHOH MPOOIeMaTHKe.

HNmets:

— OmBIT TEPMOAMHAMUYECKOTO TTOAX0/a K ONMMCAHUIO TOBEPXHOCTHBIX SBJICHUH.

— HaBpIkn OIICpHUpPOBAHUA Pa3MCPHOCTAMU BCIWYMH, CBA3AHHBIX C OHGHKOﬁ COCTOsAHHUA
HOBEPXHOCTEH pa3HOro THIIA.

— HaBblIku sKcriepuMeHTaIbHOM pabOThl ¢ AUCTIEPCHBIMU CUCTEMAMU.

— HaBpiku 3KcIIepUMEHTAIBHONH pPabOThl C HCIOJIB30BAHUEM PEOJOTHYECKOr0, ONTHYECKOroO,
TG PY3HOHHOTO, OCMOTUYECKOT0, aICOPOIIMOHHOTO METOAOB MCCIIEIOBAHNUS TUCTIEPCHBIX CUCTEM H
HOBEPXHOCTHBIX SIBIICHH.

— HaBbiku BBINOJHEHUS] OCHOBHBIX JIAOOPATOPHBIX ONepanuii U HaBbIKM OOpPaOOTKHU IMOJIyYEHHBIX
IKCIIEPUMEHTANBHBIX PE3YJIbTAaTOB.

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

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOEe C BHIAMHU WU

TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0Oy4aroUIerocs 1o IUCHUILUINHE

YKa3aH B y‘{e6HOM IJ1aHe O6pa30BaTeHLHOﬁ MporpaMmal.

Ne Bunpr 3ansarwii, DOpMBbI TEKYIIETO
/I Paznensl (TeMbr) NX00BEM (B ak.gacax, 1Mo KOHTPOJISl yCIIEBAEMOCTH (1o
TUCHUTUTHUHBI & OYHO#/3204HOI1 opme OYHO/3204HOI1 popme 00yUeHH s )
3 o0yueHust)
3 SausThs SausTns DopMBbI TPOMEKYTOUHOM
@) JICKIINOH- CEMUHAPCKOTO aTTeCTALMN
HOTI'O TUIla TUIIA
1. 7 4 4 Bxonnasgs nuarHocTHka: BBI-
OO01mue MOHATHS, CBI3aHHBIC C N
IIpaxkr. OOpOYHBIH OIPOCIIO
(bu3ecKIMH TIOBEPXHOCTSMH. 3aHSITHE BBISIBJIICHUIO 0OCTaTOYHBIX
JlucriepcHbIe CUCTEMBI. SHAHMI 1o Kypey
«MouekynsipHasi hU3UKa»
2. 7 2 Or1poc 1o TeME IIPEAbIIAYIIETO
TepMoaMHAMHYECKOE  ONMCAHHUE P P Y
3aHATHUS
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
3aHATHE
6. 7 2 Ompoc 1Mo TeMe IIpean] ero
Anresus P PRIy
3aHATUSA
7. 7 2 4 Ompoc 1o TeEMe IIPEILL €ro
AncopOrus P PEABIAYIL
JlaGop. 3aHATHUSA
3aHATUC
8. 7 2 Onpoc 1o Teme MpeAbIIyIIero
DNEeKTPONOBEPXHOCTHBIE SIBJICHUS
3aHATUSA
9 7 2 4 3adeT UTOrOBBIN
DKCIepUMEHTAIIbHBIC METOJIBI Tpaxr
I/ICCJIGZIOBaHI/IiI TBEPABIX SAHSTHE
TOBEPXHOCTEMN
HUTOTI'O: 20 20 3a4eT

4.2. PazBepHyTO€ ONMUCAHME CO/IEP:KAHMS TUCHUIIMHBI 0 pa3aejaM (TeMaMm)

1. O0ure noHATHS.

[ToBepxHOCTh Kak OOBEKT HccienoBaHusd. HaydHble AUCHMIUIMHBL, U3YyYarollMe MOBEPXHOCTD.
[Tpr4yrHBI YCKOPEHHOTO Pa3BUTHUSI HAYKH O MOBEPXHOCTHBIX siBIeHUsX. Onpenenenne NoHATHS «pU3U-
Yyeckasi MoBepxHOCThY». Kiaccudukamnus moBepxHocTedl mo tumy mexdasHoi rpanunbl. Knaccuduka-
U1 TIOBEPXHOCTHBIX SIBIEHUH 10 BUY MpeBpauieHuid sHepruu. KomnonaHoe (aucnepcHoe) cocTosTHUE
BenlecTBa. JlucnepcHble cuctemsl. ['eTeporeHHoCTh U JUCIepCHOCTh. JlucnepcHas ¢a3a v AUCIIEPCHOH-
Has cpena. Knaccudukanus qucrepcHbIX CUCTEM 0 arperaTHOMY COCTOSHUIO (a3 U pa3mepy aucrepce-
HOM (pa3bl.

2. TepmoauHaMu4eckoe ONMCAHNE TPAHUIIBI pasjiena a3

OcHOBHBIE MOHATHS O MOBEPXHOCTHBIX TEPMOJMHAMUYECKHUX MapameTpax. [IOHATUS «1OBEPXHO-
CTH pa3pblBa» U «pazlensoueil noBepxHoct» no I'mb6cy. Meron n30bITOUHBIX BelM4MH. OleHKa
MOJIHOM M MOBEPXHOCTHOM 3HEPIHM JJIsi MHOTO(A3HbIX IUCHEPCHBIX cucTeM. PU3NYECKUN CMBICI Ma-
pPaMETPOB «IIOBEPXHOCTHOE HATSKEHUE» U «IIOBEPXHOCTHAs dHEprus». MyHIaMEHTAIbHBIE YPaBHEHUS
JUISl OIIMCAHUS TETEPOTreHHBIX cucTteM. Meton cinost koHeuHou TonmuHbl. OneiT dronpe. /[Ba nmoaxona
OLICHKE IOBEPXHOCTHOIO HaTshkeHudA. [lomHas moBepxHOCTHas dHeprus. TemmepaTypHas 3aBUCHUMOCTD
MOBEPXHOCTHOTO HATsKeHUs. MexdazHoe HaTsbkeHue ByX xkuakoctei. [IpaBuno AHTOHOBA.

3. TBepple MOBEPXHOCTH

XapakTepUCTUKH MMOBEPXHOCTEN TBEPIbIX KpUCTALIOB. COOTHOIIEHHE MOBEPXHOCT "HBIX U «00b-
€MHBIX» aTOMOB B TBEPJbIX YAaCTULAX PA3JMYHBIX Pa3MEPOB. 3aBUCU "MOCTh KOOPAMHALIMOHHOTO YKCIIa
aTOMOB KPHUCTAJDIMYECKON PEHIETKH OT PAaCIOJIOKEHHUS aTOMa OTHOCHUTEIBHO NMOBEpXHOCTH. CBOMCTBa
MOBEPXHOCTEH B 3aBUCHUMOCTU OT THMIIa MEXKATOMHOH CBSi3W B KpHUcTasuie. JleeKThl MOBEPXHOCTH, UX
tunsel. [IpocTpancTBeHHBIE U TpUMECHBIE 1e(DEKTHl. DIEKTPOHHASI CTPYKTYpa MOBEPXHOCTH ISl TpaHel
KpHUCTaJUIA C pa3HOM IUIOTHOCTBIO YyIakoBKU. [IoBepXHOCTHAs SHEprust KpuctauioB. E€ 3aBUCUMOCTB OT
THIIA CBSI3U B KPUCTAJLIE.

4. KanwiisipHOCTh
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CyurHocTs siBlieHUs KanwuisipHoctd. Kanusuisipuoe naBnenue. YpaBHenue FOura-Jlammaca mnis
ceprueckoil MOBEPXHOCTH W MOBEPXHOCTH JIBOMHOW KpUBU3HBI. KanumisipHoe MOAHSTHE M Karui-
JSIPHOE IOHM)KEHUE. DKCIEPUMEHTAJIBHBIE METOJbl U3MEPEHUS MOBEPXHOCTHOI'O HATSKEHUS KUAKO-
cTeil. Metoj KanuuIIpHOTo MOMHATUS. MeToJl MakCUMalbHOTO JaBiieHUs B My3bIppkax (Pebunnepa).
MeTton oTphIBa KOJIbIa MU TUIACTUHBI (Bechl Bunbrensmn). /lunamuueckue METOBI.

5. CmaunBaHue

®uznyeckas npupoaa cmaunbanus. Pacrekanne. CMaunBaeMble 1 HECMAauyMBAaEMble TOBEPXHOCTH.
Kpaesble yribl. YpaBHenue FOnra nns kpaeoro yrna. KonnuectBeHHas olieHKa cMadnBaHus. Pakro-
PBI, BIMSIOIINE HA CMauUBaHHUE.

6. Anresus

Onpenenenue NOHATUA aare3uu U kKoresuu. KonnyecTBeHHasi OlleHKa aare3uu. AAre3us Mexy
IByMsl KuaKocTsiMu. OneHka kore3uu BHYTpH JKunkoi ¢asbl. AQre3us Ha rpaHulle )KUJIKOCTh — TBEp-
noe teno. KoadduimenT pactekanus. YCIIOBUE HEOTPAHUICHHOTO pacTeKaHMs. AJre3ust MEXIy TBEp-
JIbIMH TEJIAMH.

7. Ancopbuus

OcHoOBHbBIC TIOHATHS U OMNpeJeNieHus, CBI3aHHbIe ¢ aacopOuueit. Tpu tuna agcopOuuu. Kommue-
CTBEHHAas OIeHKa ancopoumu. M3orepma anacopoumu. Tumbr uzotepMm. [Ipupona aacopOIMOHHBIX CHIL
Ouznyeckas aacopOuus. XemocopOuusi, €€ MPUHIUIHAIBHBIE OTIWYHS OT (PU3MUECKO ajacopOuuu.
Posib sHeprum akTHUBaIMM YACTHIl B Ipolecce xemocopouuu. TemmeparypHble 3aBUCUMOCTH (HU3HYe-
CKOM M XUMHYECKOH a/IcOpOInH.

AncopOrus Ta30B U MapoB Ha TBEPJBIX MOBEPXHOCTAX. Moaenn u30TepM aacopOuuu. YpaBHEHHE
Operinuxa. Teopust JIrurmiopa, e€ ocHOBHBIE IomylieHus. YpaBHeHue JIoHrMmiopa, obnacTh ero
npuMeHeHus. Teopus nonumonekyiasipHon ancopouuu Ilonsau. Ilpennocsuiku Teopuu. Iloctpoenue
XapaKTEepUCTHUECKUX KpUBBIX ajacopOuuu. Teopus BOT, ee ocHOBHBIE MPEANOCHIIKU. AICOPOIIMOHHbIE
koMmIuiekchl. YpaBHeHue BOT. Ilpumenenue teopun BOT s sKCrepUMEHTANBHOTO ONpEAeSICHUs
yJIeNbHOM MOBEPXHOCTU JUCHEPIUPOBAaHHBIX aacopOeHToB. KammmnspHas koHaeHcanus. I'ucrepesuc
KalWUISIPHOM KOHJICHCALIUHY, BIUSIHUE Ha HETO (POPMBI TTOP.

AncopO1us Ha TpaHULIe KUAKOCTh — Ia3, e€ OTINYUTENIbHbIE OCOOCHHOCTH OT a/IcOpOLIMHU ra3a Ha
TBEPABIX MOBepXHOCTIX. Knaccudukaius pacTBOPEHHBIX BEIIECTB MO IMOBEPXHOCTHOM AKTUBHOCTH.
[ToBepxHocTHO-akTHBHBIE BemlecTBa ([IAB). Ocobennoctu crpoenus auduibHbIX Moaekyn [TAB. Oc-
HoBHbIE THUMHI [TAB. TloBepXHOCTHO-MHAKTUBHBIE M MOBEPXHOCTHO-UH M (depeHTHbIe BemecTna. [1o-
HATHE OTpULIATeNbHON aacopOuuu. M30TepMbl MOBEPXHOCTHOTO HATSKEHHS U aZiCOPOIMH JJIsl BEILECTB
C TIOJIOKUTENBbHOM, OTPULIATEIbHONW U HYJeBOU aacopbuueil. KoianuecTBeHHas olleHKa MOBEPXHOCTHOMN
akTuBHOCTH. E€ reomerpuyeckas nHTepnperanus Ha rpaduke u3orepMsl ajgcopouuu. Ilpasuno TpayoGe.
Opuenrauus monekyn ITAB na moepxHoctu. Monocnoiinsle miueHku ITAB (mnenku Jlanrmiopa-
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 XHUJIKOCTh — ra3. «['a3000pa3Hble», OKUIKUE» U «TBEpHbIe» IO-
BEPXHOCTHBIE TUICHKH. YpaBHEHHE COCTOSIHMS «IByMepHOro rasza». OOpazoBanue B pactBopax [IAB
mutem. @opmbl muneni. Kputuueckas xoHueHTpaius muuenaoodpasosanus (KKM). Dkcnepumen-
tanpHOe onpeaeneane KKM.

AncopOrust U3 pacTBOpoB Ha TBepaoM Tene. «Kaxymascs» u abcomoTHast agcopOrus. M3oTepmbl
afcopOUMK M3 DPACTBOPOB HA TBEPJOM Teje, UX MaTeMaTUYECKOE OIMCAaHUE COIIAaCHO MOJENSAM
Opeitnmnxa u Jlburmiopa. MonekynsapHas ajncop6buus. [IpaBuno «ypaBHMBaHHUS TOJIIpHOCTENW» Pe-
OuHzEepa, IPUMEPHI €ro pean3aluy U IPaKTUYECKUE CIEICTBUS.

Wonnas ancop6buus. IIpuunHbl 31€KTPHUECKH 3apsyKEHHOTO COCTOSHUS MOBEPXHOCTHBIX CIIOEB.
Brnusaue Ha ancopOruio rumpatanuu moHoB. OOMeHHas amcopOuus, e€ XapaKTepHble OCOOEHHOCTH.
HMoHOOOMEHHBIE CMOJIBI, HMX MPAaKTHUYECKOE HCHOJIb30BaHUE. AJCOpOIMOHHAsS XpomaTorpadus,
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OCHOBHOM MpPHHLMI MeToja. BapuaHThl Xpomarorpaguueckoro mporecca. YCTPOWCTBO Ta30BOTO
xpomatorpada. MuTepnperannst XxpoMaTorpaMmm.

8. DNEeKTPONOBEPXHOCTHBIC SBJICHUS

Bo3HUKHOBEHHE [IBOMHOIO 3JIEKTPUYECKOro ciosl (A.3.C.) Ha TpaHMIe paszjiena MeTal —
EeKTposINT. DU3NKO-XMMHUECKHE MEXAaHM3Mbl €ro BO3HMKHOBeHMs. Ctpoenue (m.3.c.). Teopus
KOHJIeHCHpoBaHHOTO n.9.c. (mo [empmronsity). Teopus auddysnoro a.n.c. (mo I'ym-YHanmeny).
Ancopbrmonnast teopusi llltepHa. DneKTpoKMHETHYECKHE SABICHHSA, HUX oOmas mpupoma W
Kkinaccupukanus. [J-moreHuuan. OnekTpoocMoc.  Onektpodopes.  YpaBHenuwe ['enbmrosnbiia-
CMOIYyXOBCKOTO MJIsE 3JIGKTPO-OocMoca M 3jekTpodope3a.  DIeKpoKanmuuiIpHOCTh. CBS3b MEXAY
MeX(pa3HbIM TOBEPXHOCTHBIM HATSDKEHHEM UM CKaukoM IMOTeHnuana B a.3.c. [lepBoe u BTOpoe
ypaBHeHus Jlunnmana.  YpaBuenue — Hepncra.  Kamwurapueii  anexrtpomerp  Jlunnmana.
DOneKTpoKanwUisipHble  KpuBble. OrmnpenencHue KOHIEHTPAllMM aHUOHOB, KatnoHOoB u [IAB wu3
AIIEKTPOKAMMIIISIPHBIX KPUBBIX.

9. DkcnepuMeHTallbHBIE METO/IbI HCCIIEIOBAHUS TBEP/IBIX TOBEPXHOCTEH

XapakTepHble OCOOEHHOCTH WCCIICIOBAHUS TBEPABIX MOBEPXHOCTEH. ONTHUYECKHUE METOIbI:
ONTHYECKass MHUKpOCKOmus, Qoromerpusi, uHTephepoMeTpus, suuncomerpus. [IpuHuun neicTBus
aui-comerpa. Merosa nmoBepxHocTHOU (PpoTo-D/AC. DnekTpuueckrue METOIbI: OlIEHKa pabOThl BHIXO/1a
anekTpoHa (mo wMertony KenbBuHA), HW3MepeHHUE TMOBEPXHOCTHOW MPOBOJAUMOCTH KpPHUCTAILIOB.
ABTODJIEKTPOHHASI M aBTOMOHHAs SMUCCHA. [IpHHIMT NEHCTBUA M KOHCTPYKIHS SKCIIEPUMEHTAIBHBIX
YCTaHOBOK.

Criexktpockonusi moBepxHOCTH. OOmas XapaKTepUCTHUKA CIEKTPOCKOMMYECKHX HCCIECTOBAHUN.
Knaccudukanus MeTosoB mo mpupoie MEpBUYHOTO M BTOPUYHOrO mydka. [Ipumepbl crekTpaibHBIX
METOIOB M TOdy4aeMass UM HH(popMaIrus. DKCIepUMEHTATbHOE 000pYyIOBaHUE JUIS CIIEKTPOCKOIHH
MOBEPXHOCTU. MeToJ| Mudpakuund MeJUIeHHBIX 3JeKTpoHOB. Cxembl ycTaHOBOK Jxepmepa u PapHc-
BopTa. O’ke-3NeKTpoHHas cnekTpockonus. [IpuHuun meroga. DKcCHepuMEHTalbHOE 000pYIOBaHHE.
Wutepnperanns  OXe-CHEKTPOB.  YIbTpaduoJeToBas U PEHTITEHOBCKas  (POTOIJIEKTPOHHAS
CHEKTPOCKOITHSI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

JlekuM ¢ UCHONB30BaHUEM MPE3CHTALIOHHOIO MaTepuala M IPOEKTOpa. TEXHOJIOTHUs
UCIOJIb30BaHUSI MYJIbTUMEAUWHBIX CPEACTB B 00pa3oBaTelbHOM Mpoliecce. BkitoueHHas TUCKyccusl Ha
JEKUMOHHBIX 3aHATUSAX. OcBOeHHE B TMpollecce 3aHATHH CHEeNMATbHOW AaHIJIOA3BIYHOM JIEKCHKH.
TexHonorust mnpobiemMHoro oOy4deHus, HHauBHIyanbHOE BBINOJIHEHUE JIAOOPATOPHBIXPAOOT NpHU
B3aMMOJICHCTBUM CTyAE€HTa M TpenojaaBarens. B TeueHwe cemecTpa KOHTPOJIbHbIE pPabOTHl U
TECTUPOBAHUE 110 BCEM TEMaM Kypca.

B mpouecce u3yueHuss TeM Kypca Ha Ja0OpaTOPHBIX 3aHATHUAX KaXIbIM CTYIEHT MOJy4yaeT
VMHAMBHUAYAJIBHOE 33JJaHUE, KOTOPOE JI0JKEH BBINIOJHUTH KaK 10/l PyKOBOJCTBOM IIPENOAABATENS, TaK U
camocrosTenbHo. [lonydeHHble TpU KOMITBIOTEPHOM MOJIETUPOBAHUU PE3YJIbTaThl BBIMOIHIIOTCS B BUIE
rpapuueckux cinainoB. Ilpennonaraercs KoMmbploTepHas 00pabOTKa SKCIIEPUMEHTANBHBIX JAHHBIX U
IIOCTPOCHHE TpapruecKoro MaTepuaia.
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6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOMH padoThl 00y4Yal0LIUXCs

CamocrosTenpHas paboTa CTYACHTOB OpraHu3yeTcsl B (JOpMax pemieHus: yuyeOHBIX 3aady, MOAro-
TOBKHM IMHCBMEHHBIX OTYETOB O BBIIOJIHEHHH PadOT JabOpaTOPHOTO MPAKTUKyMa, MOJrOTOBKH OTBETOB
Ha TEOPETHYECKHE BOMPOCHI, COMPOBOKIAIOIINE MUCbMEHHBIE OTUETHl O BBIOJHEHHUHU JIAOOPATOPHBIX
pabor.

7. XapaKkTepuCTHKA OLEHOYHBIX CPEIACTB /ISl TEKYyILIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUYHOM aTTeCcTAlU 00YUYAIOIIUXCS 110 JUCIUIIINHE

OueHouHble CcpeAcTBa JUIsl IIPOBEIEHUS BXOJHOIO, TEKYIIEr0 W HMTOIOBOIO KOHTPOJISA:
KOHTPOJIbHBIE pabOTHI, MUCbMEHHBIN OMPOC, MTPOBEPKa JOMAIIHUX paboT, MPOBEpKa U 3alIUTa OTYETOB O
BBINOJIHEHUH PaboT J1ab0paTOPHOTO NPAKTUKYMA.

KonTtponbHbie paboOTHl MPOBOIATCS B MHCbMEHHOW (hopMe MO 3aBEpIICHUH HM3YYEHHUS Ka)JIOTo
4eTBEPTOro pas3nenoB Kypca. CTyneHTaM npeayaracTcsa B TEUEHUE JBYX AKaJAEMHUYECKHUX YacOB PELIUTh
HECKOJIBKO y4eOHBIX 3a/1a4, PAaBUIbHOE BBINOJIHEHHE KaKJOW M3 KOTOPBIX OLIEHHWBAETCS B OJUH Oal.
KonrtponbHasg paGora cunmTaercs 3a4TEHHOW B cilydae, €ClIM CTyJeHT HaOpayl Oosee HOJOBHUHBI OT
MaKCHUMaJIbHO BO3MOXKHOTO KOJHYECTBa OauIOB, MPEIyCMOTPEHHOTO IIPH BBHIMOJHEHUH JTaHHOU
KOHTPOJIbHOH paboThl.

[Tpu npoBeneHnn 3aué€ra MCIONB3YETCS HAKOMHUTENbHAs (opMa OLEHKH. 3a4éT CTABUTCS IPH
YCIIOBUU YCIIEIIHOTO BBIIIOJHEHUS BCeX JJaOOpaTOPHBIX pabOT U OTBETOB HA TEOPETUUYECKHE BOIPOCHI.
WTOroBBIN 3a4eT IO TEOPETUYECKUM paszlenaM Kypca MPOBOAUTCS B CMENIAHHOM MHUCbMEHHO-YCTHOU
dopme. CTyaeHTy npeiaraercs ABa TEOPETUYECKUX BOIIPOCaA. ).

CTyneHT moOJy4yaeT OTMETKY <«3auTE€HO», €CIM BIAJAeeT MOHATHHHO-TEPMUHOIOTUYECKUM
arnmnapaToM AMCLUIUIMHBI, IIPUMEHSET 3HAHHS IIPU OTBETaX HA TEOPETUYECKHUE BOIPOCHI U BOIPOCHI,
paccMaTpuBaeMble B IIpeeax JIabopaTOpHOro NPAaKTUKYMA.

CTyneHT mnoiy4aeT OLIEHKY «HE 3a4T€HO», €CJIM OH HE BIAJAEeT IMOHATUHHBIM anmnapaToM
JTUCIUIUIMHBI, HE OTBETUJI HAa TEOPETUYECKHE BOIPOCHI, HE BBHIMOJIHWII J1a0OpaTOpHBIE pabOTHl U HE
OTYMTAJICS [0 TeMaM JabopaTOPHOTO NMPaKTHKyMa.

8. YueOHO-MeTOIMYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

OcHoBHas yueOHast auTeparypa:

1. IloBepxHOCTHBIE siBIEHUS U Me3omopdusM: yuebHoe mocodue / B. A. l'ognesckuii, 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.
®panrena. FO.A. besruna. E.B. Bonocosa. - CtaBponosib: CtaBponosibeckoe u3aaTenbeTBo «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.. IIpyaaukxoBa N.A. ®usuka nosepxHoctu. Teopernyeckue
MOJICITH ¥ OKCIIEPUMEHTATbHBIEC METOIBI. [ DeKTpoHHbIH pecypc] — M.: DUSMATIINT. 2011. - 400 c.
- ISBN 978-5-9221-1236-9.Pexum
noctyma:https://biblioclub.ru/index.php?page=book view red&book id=457455
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Wb opManinoHHO-CIPaBOYHbBIE CHCTEMBI B ITpodeccroHaNbHbIe 0a3bl JAHHBIX:

Hayunas OuGnumoreka elibrary.ru, 6osee 20 MOJHOTEKCTOBBIX BEPCHUM KYPHAIOB IO TEMAaTHKE
kypca. (http://elib.library.ru).

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

XpaHunuiie SJEKTPOHHBIX KOMHMM BCeX M3JaBaeMbIX KOMIIAHMEW Springer >KypHaJoB
http://www.springerlink.com/

Cucrema »5JIEKTPOHHOM MOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcureTckast OubanoTeka oHmaiia» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

[TporpammHoe obecrieueHue:

[Takersl nporpamm MS WORD, MS EXCEL, ORIGIN

9. MaTepuajibHO-TEXHHYECKOE O0ecredeHne T CINTITHHbI

Y4eOHble ayIUTOPUH:

— JUTSL TIPOBEJICHUSI 3aHATHIA JIEKIIMOHHOTO THUTA C KOMIUIEKTOM CIEIHaTN3UPOBAaHHON ydeOHOH
MeOenM M TEXHUYECKUMH CpEACTBAMHM OOYYeHHUs, CIyXallUMH JUIs TPelOCTaBICHUs y4eOHOM
uH(popMaluu O0JBIION ayIUTOPUN;

— JUIsl TIPOBEICHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYIbTAIMHA, TEKYIIEr0 KOHTPOJIS H
NPOMEXYTOUYHOW  aTTECTAllMM, BBIIOJHEHUS KYPCOBBIX pabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHelHaIU3UPOBAHHON yuyeOHOM MeOeIn U TEXHUUECKUMU CpeJICTBAaMU 00yUeHHUs..

JlaGopaTopuu, ocHalleHHbIE TaOOPATOPHBIM 000PYIOBAHHEM, KOMILJIEKTOM CIICIIHAIM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUs.

[Tomenienne At CaMOCTOSATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTn3upOBAHHON
yuyeOHOIl MeOenu, KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOXKHOCTBIO MOAKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenuem noctymna B OUOC.

JleMoHCTpanoHHOe 000pyIOBaHHE U Y4eOHO-HAIIAJHBIE MOCOOUsS Ul 3aHATHH JIEKIIHOHHOTO
TUTA, 00ECTICYNBAIOIINE TEMATHUECKUE MILTIOCTPAIIUH: TIEPCOHABHBINA KOMITBIOTED, IPOEKTOP, IKPaH.
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ABTOp(BI)-cocTaBuTeNb(H): Tpodeccop kadenpsl pyHIaMEHTATHHON U3UKU U
HaHOTEXHOJIOTUH, JOKTOP TEXHUYECKUX HayK, mpodeccop ['omneBckuii B.A.

[TporpaMmma paccMOTpeHa U YTBEpIKeHA Ha 3aceanuu Kadeapsl GyHIaMEHTAILHON PU3UKU U
HaHoTexHoJoruk « 31 » aBrycra 2023 r., mpotokosa Ne 1

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceiaHus Kadenpsl No OT « » 20 I.
CornacoBaHo:
PykoBonurens OI1

(noamnuce)

[Tporpamma oGHOBIIEHA

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

(moarvce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)



