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1. lesiu ocBOEHUST IMCUMILTUHBI
HucummmHaa  pa3pabotana B cooTBeTcTBHM ¢ DenepanbHbIM  TOCYIapCTBEHHBIM

0o0pa3oBaTelbHBIM CTaHAAPTOM IO HampaBlieHHI0 «DU3uKa» W HAYMHACT TOTOBHUTH CTYIEHTOB-K
OpPraHu3alMOHHO-A/IMUHUCTPATUBHOM, IPOEKTHOM M MCCIEA0BATEIbCKO-aHAIUTUYECKOW BHUJIAM
JeaTeIbHOCTH. KOHKPETHO MOATOTOBKA 3aKIIIOYAETCS B CIEIYIOIIEM:

® OpPraHu3alMOHHO-aJIMUHUCTPATHBHAS — B PAlMOHAJIBHOW OpraHu3alid W IUIAHUPOBAHMM CBOEH
JEeSATEIbHOCTH B COOTBETCTBHH C TPeOOBaHUSMHU pabOTOATENII M YMEHHH T'PAMOTHO MPUMEHSTH
MOJy4YCHHbIE 3HAHUS,

® TMPOCKTHAs — B YMCHHH IO MECTy pabOTHI PAclO3HATh MEPCIEKTUBHOEC HAYWHAHHE WM 00JIACTh
NEeATEIbHOCTH U BKIKOYUTHCS B PEATTM3AIUIO MPOEKTA M0l PYKOBOJACTBOM OIBITHOTO CIIELUAIINCTA, a
TaK)Xe B TOTOBHOCTH pa0OTaTh PSIIOBLIM UCITOJIHUTEIIEM MTPOCKTA,

® JCCIIEIOBATEIbCKU-aHAIMTUYECKASI — B BEJCHUU NIEPBUYHOM aHAIIMTUYECKON pabOTHI JJIs OTBETOB Ha
CEMUHAPCKUX 3aHITHUAX, BHITOTHEHUS! MHINBUYAJIbHBIX 33JJaHUN U HAITUCAHUSI KYPCOBOM pabOTHI.

e MHOro(akTopHas LeJb AUCUUIUINHBI — CHOPMHUPOBATH Y CTYJCHTOB CUCTEMHbBIE 3HAHUS 00
OOMICTIPUHATHIX METOAAX 0OOPAOOTKHU U IIPEICTABICHUS YKCIIEPUMECHTAIBHBIX JTAHHBIX, 3aKPETUThH HA
MPaKTUKE B paMKax JIA0OPATOPHBIX pabOT MOJIydaeMble TEOPETHUECCKUE 3HAHMSL.

o I[J'ISI JOCTHIXXCHUA ITOH e npenoaBaHnue NUCHUIUIMHBI IPU3BAHO PCIIUTD CICAYIONINC 3a0a1Yu:

e chopMHUpPOBATh y CTYACHTOB CUCTEMHOE IPEICTABICHHUE O COBOKYITHOCTH €CTECTBEHHO-HAY4YHbIX
JUCLUIUIMH, 3aHUMAIOIIUXCSI TIOBEPXHOCTHIO;

e JaTh CHEUUaIMCcTaM HpouyHble (aKTUYECKUE 3HAaHMS [0 H3YYEHMIO Ppa3IMYHbIX BUOB
MIOBEPXHOCTHBIX SIBJISICHUI;

e 00yYuTh KPUTHYECKOMY aHaIU3y HAy4YHOTO MaTrepuana, IMpeJICTaBIseMOro B JMTEPATYypPHBIX
HCTOYHHKAX,

e 00yuuTh O(QOPMUTENBCKMM M BBIYMCIUTEIBHBIM HaBbIKaM, HEOOXOAMMBIM i OGOpMIICHUS
na0opaTOpHBIX, KypcoBbIX padoT u BKP.

2. MecTo tucMNJIHHBI B cTPYKType OIl

B crpyktype OIl quciuminia OTHOCUTCS K YacTH, (POPMUPYEMOI y4aCTHUKAMHU 00pa30BaTEIbHBIX
OTHOLLECHUHN.

Kypc «®Pu3nka noBepXHOCTH» HOCUT MEKIUCUMUIUIMHAPHBIA XapakTep. Mcnonb3ys cBeleHus U3
pasMYHBIX O00JIaCTe eCTeCTBEHHOHAYYHOTO 3HAHMs, CTYAEHTHl JIOJDKHBI IOJYyYUTh LEIbHOE
IpeJICTaBICHHE O IPOLECCax, MPOTEKAIOIINX B PA3IMUHBIX YCIOBUAX Ha Mex(a3Hoi rpanuie. C yuerom
pa3BuBaeMoro Ha kagezape texHuueckoil ¢usuku WBIY HayuHoro HampaBieHHss — TpuOOJIOTHH,
MTOCBAIIEHHOTO MCCIIEIOBAHUIO TPEHUS M HM3HOCA TBEPIBIX TEJ, HACTOAIIMM KypC OPHUEHTHUPOBAH Ha
BCKPBITHE (U3NYECKOH CYIIHOCTU SIBICHHH, NMPOUCXOAALIMX MPH KOHTAKTUPOBAHWU TBEPIBIX TENd, C
Y4ETOM JIEHCTBHS OKPY’KAIOIIEW Cpelbl Ha KOHTAkKT. 110 3TOl mpuumHe Kypc HalelneH Ha JalbHeilliee
paccMOTpeHHE BOIPOCOB (M3MKM M XUMHM TOBEPXHOCTHBIX SIBJICHMH, CBSI3aHHBIX C IpoOieMaMu
TpUOOJIOTHH, C aKIEHTOM Ha (PM3UKY MPOLECCOB TPEHUSI, U3HOCA U CMA3KH.

Hacrosmmit Kypce cOAEpKUT CBA3U C APYTMMU KypCcaMU MaTepUaIOBEAYECKON crienuanu3anuu. Taxk,
C KypCcoOM «MaTepuaioBEIE€HUE» OTa CBSI3b COCTOMT B YacTH, MOCBSILEHHOW MOHATHIO «(da3bD» U
Mex(a3HOIM TpaHUIbl, CTPYKTYpPbI TBEPAbIX MOBEPXHOCTEH. AHAIOTUYHBIE COOTBETCTBUS UMEIOTCS U C
TUCIUIINHON «pEHTTeHOCTPYKTYpHBIN aHanmu3y». C kypcoM « Moanduxarysi HoBepXHOCTEH U MOKPBITUS»
UMEEeTCsl CTHIKOBKA COJIEpXKaHMsA Kypca B YaCTH aHTHU(PUKIMOHHBIX M AHTUU3HOCHBIX MOKPBITHH, a C
KYPCOM «3JIEKTPOHHAsI MUKPOCKOIIHS U 3JEKTPOHOTpadUs» MPOCIEKUBAETCS CBI3b B pa3zesie «MEeTOIbl
UCCIIeIOBaHMs MOBepXHOCTeH». C KypcoM «(hu3nKa TBEpPIOTo Tela» UMEETCs COTIAaCOBAaHUE IO pasey
MOBEPXHOCTHBIX 3JIEKTPOHHBIX COCTOSIHMN M M3JI0KEHMS (PU3NYECKUX NMPUHLUIIOB PA3JINYHBIX METO/I0B
CIIEKTPOCKOIINU ITOBEPXHOCTH.
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TakuM 00pazoM, HACTOSANMH Kypc MOMKHO OXapaKTepHU30BaTh KaK IMUPOKO-0030PHBINH Kypc
MPUKJIATHOW HAIPaBICHHOCTH, KOTOPBIM pa3HOOOpasveM MPaKTHUYECKHMX M HayYHBIX MPHUIOKESHUN
WLTIOCTpUpPYET (yHAaMEHTaIbHbIE (DU3MYEeCKHe NPUHIUIBI M MPOLECChl, H3ydaeMble B JPYTHX
JUCHUIIIMHAX crneruanu3anuu. ucrumimHa «®du3nka MOBEPXHOCTH» BXOAUT B 0a30BYH0 4acTh
MaTEeMAaTHYECKOT0, ECTECTBEHHO-HAYYHOT'O U OOIIETEXHUUYECKOTO ITUKIIOB M SBJISETCS 0053aTeNbHON IS
n3yuenus. E€ ocBoeHue Oasupyercss Ha 3HAHHUSAX, YMEHUSX M HaBbIKaX, MOJYYCHHBIX B pe3yJIbTare
uzyuenust kypca; b1.0.11 ®wusuka, b1.5.10.2. «Xumus». [loHATHS M uIen 3TOro Kypca HMEIOT
npuMeHenue B nanbHedmmx cnenkypcax bl1.B.OJ.10.6. «®dusnka KOHIEHCUPOBAHHOIO COCTOSHUS
BemectBa»; b1.B.JIB.02.01 dusudeckue  CcBOMCTBA  TOHKHMX INIEHOK MW METOABL  HX
nonyyeHusib1.B.O/1.10.8. «IIpukiagnoe maTtepuanoBeeHUE)

VYcnemnHoe OCBOEHHE JAaHHOW AMCHUIUIMHBI OyJIeT CHocoOCTBOBAaTh TOTOBHOCTH CTYIEHTOB K
OCBOCHMIO AUCHUIUIMH: «MeToapl aHaiu3a W KOHTPOJS HAHOCTPYKTYPHPOBAHHBIX MAaTE€pPUAJIOBY,
«IIpoekTupoBaHre MHKpPO- U HaHOCUCTEM», «DU3MYECKHE CBOMCTBA TOHKHMX IUJICHOK M METOIbBI HMX
nosty4eHus», « OpraHn4ecKue MICHKH U MOHOCIIOWY, TPOXO03KICHUIO TPEIIUTIIIOMHON IPAKTUKH, HAYYHO-
uccienaoBarenbekoit pabotsl 1 BKP.

CryneHT, NpucTynaluid K U3YyYEHUIO TUCHUIIIMHBI, JOJDKEH 00JajaTh 3HAHUSMU, YMEHUSIMU,
HABBIKAMU/OTIBITOM MPAKTUYECKON JEATEIBHOCTH, MOJYYSHHBIMH paHee B XOA€ M3yUYeHHUS AUCIUILINH:
«Duzukay, «Xumusy, «duzndeckas xuMus», «Oprannueckas Xumus», «DOu3nka KOHIECHCUPOBAHHOTO
COCTOSIHUSI BEIIIECTBAY

3. [InanupyemMsble pe3yabTAThl 00y4eHUsI 110 TUCIUTLIHHE
3.1. Komnerenuuu, GpopMHUPOBAHUIO KOTOPBIX COCOOCTBYET TUCHHUIIIMHA

e VHuusepcanbhble (YK): Her.

e Oo6menpodeccuonanpusie (OIIK): Her.

e IIpodeccuonansusie (I1K):

I1K-1. Cnocoben OCYLIECTBIISATH TPO(ECCHOHATIBHYIO AEATENBHOCTh C YYETOM 3HAHUN

TCOPCTUUCCKHUX U MMPUKIAHBIX OCHOB MaTCpHUATIOBCACHNA, MUKPOMCXAHUKH U COIIpoOMara

3.2. [lepeueHb MIAHUPYEMBIX Pe3yJIbTATOB OOY4YeHHS MO AUCIHHUILUINHE, COOTHECEHHBIX €
HHAUKATOPAMHM 10CTUKeHUs1 (POPMHUPYEMbIX KOMIIETeH M i
B pe3ynbTaTte ocBOSHUS AUCITUTUTHHBI 00YJarONTUIACS JOTHKEH:
3HaTh:
— HcToputo pa3BUTHS HAyKH O TOBEPXHOCTH, €€ MECTO CpeAH APYTUX TUCIHIUINH (PHU3UKO-
XUMHYECKOTO IUKIIA.
— IonsiTHE O MUCTIEPCHBIX CUCTEMAX, UX KIaCCU(PUKAIIH.
— OCHOBBI TEPMOJUHAMHUYCCKOI'O OITMCaHM A Me)K(i)aSHI)IX T'paHUIl.
— IToHsATHS TOBEPXHOCTHOTO HATSKEHUS M CBOOOTHOM MOBEPXHOCTHOM SHEPTHH.
— IlpencraBineHns 0 CTPYKType NOBEPXHOCTH TBEPABIX TEJ PA3IMYHON XUMHUYECKOM MPHUPOABI U
CTPYKTYPBI.
— OCHOBEI HAYKH O KAITUWJJIAPHBIX ABJICHUAX U CMAYMBAHUHN TBEPABIX TCII.
— IloHsTHS 1 OCHOBHBIE CBOMCTBA SIBJICHUM aAr€3Uu U KOTE3UH.
— Onpenenenne, KIacCU(PUKAIMIO W OCHOBHBIE CBOMCTBA aacopOIu. XapaKTePUCTHKH
MOBCPXHOCTHO-aKTUBHLIX BCIICCTB.
— IlpencraBnenuss 00 SJEKTPUUECKUX SIBJICHUSAX Ha TMOBEPXHOCTSX, 3JIEKTPOKHMHETUYECKUX
SABJICHUAX B JUCTICPCHBIX CUCTCMAX.
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—_— OCHOBHBIG METOAbBI UCCIICOIOBAHUS paSHHquIX CBOI>’ICTB HOBerHOCTHBIX SIBJIGHI/Iﬁ, B 4aCTHOCTH,
METO/IbI CIEKTPOCKOIUH MMOBEPXHOCTH.

YMmerth:

— OnmnpenensaTb B 3KCHEPUMEHTE OCHOBHBIE CBOWCTBAa IOBEPXHOCTEH, OLIEHMBATh IapaMeTphbl
AJIEKTPOKUHETHUUCKHUX SBJIICHUH.

— W3mepsTh nmapaMeTpsl JBOHHOTO JIEKTPUUECKOTO CII0SI B pACTBOPAX 3JIEKTPOIUTOB.

— BpIOuparh METOIBI U amnmapaTypy s U3Y4YCHHUsS PA3IMYHBIX XapaKTEPUCTUK IMOBEPXHOCTHBIX
CJIOEB U JUCIIEPCHBIX CUCTEM.

— IIpuMeHSATh MOTy4YEHHBIC TEOPETHUECCKUE 3HAHUSI HA MPAKTUKE TIPU BHIOOPE CITOCOOOB MOTYUYSHUS
IH/ICHepCHI)IX CUCTEM U 1/13yqu1/11/1 X OCHOBHBIX CBOfICTB.

— AHaIM3UPOBATH METO/Ibl UCCIICOBAHUS UCIIEPCHBIX CUCTEM.

— Pabotats ¢ HayYyHOH JIMTEpaTypOH 1O aKTyaIbHBIM BOIIPOCAM MPUMEHEHUS TUCIIEPCHBIX CUCTEM
Y U3YUYEHUS TOBEPXHOCTHBIX SIBJIICHUM.

— TBOPUYECKU IOJXOJUTH K MMOATOTOBKE Hay4YHbIX COOOIIEHUH 10 JAHHOH MPOOJIeMaTHKeE.

HNMeTn:

— OnbIT TEPMOAMHAMHUYECKOTO MOJX0/1a K ONMKMCAHUIO IOBEPXHOCTHBIX SIBJICHUM.

— HaBblku omnepupoBaHUsT Pa3MEPHOCTSIMHU BEJIWYMH, CBS3aHHBIX C OLIEHKOHW COCTOSIHUSA
MOBEPXHOCTEN Pa3HOTO THUIIA.

— HaBbIku 3KCIIepUMEHTaIbHON pabOThI C TUCIIEPCHBIMU CUCTEMAaMHU.

— HaBbiku 3KCHEpUMEHTAIBHOM pabOThl C HCIOIB30BAHUEM PEOJOTHYECKOTO, OMTHYECKOTO,
1 y3MOHHOTO, OCMOTUYECKOTO, aICOPOIIMOHHOTO METO/I0B MCCIIEA0BAHUS IUCIIEPCHBIX CHCTEM H
HOBerHOCTHBIX 5[BJ'I€HI/II\/'I.

— HaBbIku BHIIOTHEHUS OCHOBHBIX JIA0OPATOPHBIX OMEpaIuii U HaBBIKU O0paOOTKHM MONyUYEHHBIX
BKCHGPHMGHTHJIBHBIX pGSYJ'II)TaTOB.

4. O0beM U coaepKkaHue TUCHUTITHHBI
OO0BbeM TUCIUTUIMHBI COCTABIISCT 2 3aUeTHBIC CAMHUIIBI (72 aKaJIeMHUYSCKHX 4acoB).

4.1. Conep:xaHue AUCUMIUIMHBI 1O pa3aejam (TeMaM), COOTHECEHHOe C BHIAMHM H

TPYAOEMKOCTBHIO 3aHATHIl JICKIIUOHHO-CEMUHAPCKOI'0 THIIA

OO0beM MHON KOHTAKTHOW pabOTHI M CAMOCTOSITENIbHONW paboThl 00yYaromerocst no JUCHUILIIMHE

yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPAMMBEI.

No Bunawr 3ansTwii, DOopMBbI TEKYIIETO
wn Paznensl (Tembl) NX00BEM (B ak.uacax, Mo KOHTPOJISL YCIIEBAEMOCTH (110
TTACTTATITAHBI = OYHOIi/3204HOH popme 04HOI/3a049HOM hopme 0OyUeHHs)
3 00yueHus)
3 SansTus SansTus ®opMbI TPOMEIKYTOUHON
@) JICKITHOH- CEMHUHAPCKOTO aTTeCTAINH
HOT'O THUIIa THUIIA
1. 7 4 ) Bxonnasg [auarHocThka: BEI-
OO011me MOHATHS, CBI3aHHBIE C .
[pakr. OOpOYHBIH OIIPOCIIO
(bu3MuecKUMH TOBEPXHOCTAMH. 3aHATHE BBISIBJICHHIO OCTATOYHBIX
JlucniepcHble CHCTEMBI. — 1o Kypey
«MomnekysipHas GU3MKay)
2. 7 2 Onpoc 1mo Teme mpeIbl ero
TepMoIMHAMUYECKOE  ONUCAHUE P PEABIAYIT
3aHATHS
TpaHMIlBI pasnena ¢as
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3. 7 2 4 Ompoc no TemMe mpeabl €ro
TBep/ible TOBEPXHOCTH P PEABAYIH
JlaGop. 3aHATH
3aHIATHE
4, 2 Omnpoc 1o TeMe Ipeasl €ro
Kanunnsapuocts P PEARLLYIL
3aHATUA
5. 7 2 4 Omnpoc 1o TeMe Ipeasl ero
CmauuBanue P PEABIAYIIL
JlaGop. 3aHATH
3aHITHE
6. 7 2 Ompoc 1o TeMe Ipebl €ero
Anresust P DALY
3aHATHUSA
7. 7 2 4 Omnpoc o TeMe opeasl €ro
AncopOrus P PeABLAYIIL
JlaGop. 3aHATH
3aHATHE
8. 7 2 Ormpoc 1o TemMe NpeAbIAYIIEeTo
DJIEKTPONIOBEPXHOCTHBIE SBJICHUS
3aHATHUS
9 7 2 4 3a4eT UTOrOBBII
OKCIepUMEHTANIbHbBIC METOIBI Ipaxr
I/ICCJIGIIOBaHI/IiI TBEPIBIX SAFSITHC
MOBEPXHOCTEN
HUTOI'O: 20 20 3a4eT

4.2. Pa3BepHyTO€ ONNCAHUE COAEPKAHUS JUCHUILUIMHBI N0 pa3aeiam (Temam)

1. O6uue noHsTHUS.

[ToBepxHOCTh Kak OOBEKT HccienoBaHHs. HayuyHble NUCHUIUIMHBI, U3y4YalOlIUe MOBEPXHOCTD.
[Tpu4rHBI YCKOPEHHOTO Pa3BUTHS HAYKH O MOBEPXHOCTHBIX ABJICHHIX. OmnpeneneHne MoHITHS «PUu3n-
yeckas moBepxHOCThy. Knaccudukanus nopepxHocTeil mo tTuny Mexdasznoii rpanuiisl. Knaccuduka- mus
MOBEPXHOCTHBIX SIBJIGHUH MO BHJYy MpeBpauieHuil sHepruu. KosmougHoe (IuUCHEPCHOE) COCTOSIHHUE
BeecTBa. JlucnepcHsle cucTeMsl. I eTeporeHHOCTh U AucnepcHocTh. JlucnepcHas $asza u AUCnepcruoH-
Has cpena. Kitaccugukanus JUciepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO (a3 U pasMepy Jucrepc-
HOM (a3zbl.

2. TepMoTMHAMUYECKOE OIMCAHUE TPAHMIIBI pasjiena a3

OCHOBHBIE TOHATHS O TTOBEPXHOCTHBIX TEPMOJAMHAMUYECKUX MapameTrpax. [IoHATHS «OBEpXHO-
CTH pa3pbiBa» U «pasfessiomeld moBepxHOocTH» 1o ['mbo6cy. Meroa m30bITouHbIX BenwmuuH. OrieHKa
MOJTHOM M TIOBEPXHOCTHOM PHEPTHH AJIT MHOTO(MA3HBIX JAUCIEPCHBIX cUCTeM. DU3nueckuii CMBICT Ta-
paMeTpOB «IIOBEPXHOCTHOE HATSKEHHE» U «IIOBEPXHOCTHasl dHeprusi». OyHIaMeHTalbHbIE YpaBHEHUS
JUIsl ONIMCAHUS TeTePOTeHHBIX cucTeM. MeToJ| ciosi koHeuHo Tomuubl. OnbiT Jronpe. J[Ba noaxona k
OILICHKE MOBEPXHOCTHOTO HaTshKeHMs. [loiaHas moBepxHOCTHas sHeprus. TemmneparypHas 3aBUCUMOCTD
MOBEPXHOCTHOTO HATHKEHUS. Mex(dazHoe HaTsbKeHUe IBYX JKuAKocTei. [IpaBuno AHTOHOBA.

3. TBepIbIe TOBEPXHOCTH

XapakTepUCTUKH MOBEPXHOCTEH TBEPAbIX KpUCTAIOB. COOTHOIICHHE MOBEPXHOCT "HBIX U «00B-
€MHBIX» aTOMOB B TBEP/bIX YAaCTUIAX PA3IUYHBIX pa3MepoOB. 3aBUCH "MOCTh KOOPJWHAIIMOHHOTO YHUCIIa
ATOMOB KPHUCTAJJIMYECKON PELIETKH OT PACHOJIOKEHUS aTOMa OTHOCHTENIbHO MOBEpXHOCTH. CBOMCTBa
MOBEPXHOCTEH B 3aBUCHMOCTH OT THUIIA MEKAaTOMHOW CBsI3U B KpucTayie. JleheKkTsl moBEepXHOCTH, UX
tunbl. [IpocTpaHcTBeHHBIE U TIPUMECHBIE AE(PEKThI. DJIEKTPOHHAS CTPYKTYypa MOBEPXHOCTH JIs TpaHei
KpHUCTaJlJIa C pa3HOM INIOTHOCTHIO yNakoBKH. [loBepxHOCTHAs sHEprus kpuctayioB. E€ 3aBUCUMOCTB OT
THUIIA CBSI3U B KPUCTAJLIIE.

4, KanwisipHOCTh
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CymHocTh aBieHus KamwuisipHoctd. KanumsipHoe nasiienue. YpasHenue MOura-Jlammaca st
ceprueckoil MOBEPXHOCTH U MOBEPXHOCTU JBOMHOM KpWBHU3HBI. Kanmmi—mspHOe MOJHSATHE U KaIllui-
JSIPHOE IMOHM)KEHUE. DKCIEPUMEHTAIbHBIE METOJbl U3MEPEHMsI NOBEPXHOCTHOTO HATSDKEHUS >KUIKO-
cTeil. Mero KanmuuIipHOro MOMHATUSA. MeTol MaKCHUMallbHOTO JaBjieHus B my3bipbkax (PeOunnepa).
MeTton oTphIBa KOJIbIa MU TUIACTUHBI (Bechl Bunbrensmn). /lunamuueckue METObI.

5. CMaunBaHue

®uznyeckas npupoaa cmMaurnbanus. Pacrekanue. CMaunBaeMble 1 HECMAUYUBAEMbIE [TOBEPXHOCTH.
Kpaessle yrubl. YpaBuenue FOnra nis kpaeBoro yria. KonmuectBeHHas onieHka cMaunBaHusi. GakTo- phl,
BIIUSIIOLIME HA CMAauMBaHUE.

6. Anresus

Onpenenenue NOHATUA aare3uu U koresuu. KonnuecTBeHHas! OlleHKA aare3suu. AAre3ust Mexuy
IByMs KUAKoCcTAMU. OlieHKa Kore3uu BHYTpH JKuakoii ¢asbl. AAre3ust Ha TpaHUIIE KHUIKOCTh — TBEP- 10€
teno. Koaddunment pactekanus. Y cloBHe HEOTPAaHHUEHHOTO paCTeKaHHs. ATe3usi MEXIY TBEp- JABIMH
TeJaMHu.

7. AncopOuus

OcHOBHBIE TIOHATUS U OIpPEACNICHUs, CBA3aHHbIe ¢ ancopOuuen. Tpu tuna agcop6iuu. Komuue-
CTBEHHas oleHKa ancopbuuu. M3otepma ancopbruu. Tumsl uzorepm. Ilpupona aacopOIMOHHBIX CHIL.
dusnueckas afgcopOmus. XeMocopOIus, e€ NpUHIUIHAIbHBIE OTINYHS OT PU3NIECKOi agcopounu. Porp
SHEPruu aKTHBAIMK YacTUIl B Mpoliecce XxemocopOuuu. TemmnepaTypHble 3aBUCUMOCTH (hr3rue- CKOMl 1
XUMHUYECKON afcopOIuu.

AncopOuust Ta30B U MMapoB Ha TBEPJbIX MOBEPXHOCTIX. Mozenu u3orepM aacopOuuu. YpaBHeHHE
Opeiingnuxa. Teopust JIsHrmiopa, €€ OocHOBHbIE nomylleHHs. YpaBHeHue JIaHrmiopa, oGmnacte ero
npuMeHeHus. Teopust monuMmonekysipHoil agcopobuun [onsuu. Ilpeanocsuiku teopuu. Iloctpoenue
XapaKTEPUCTUUYECKUX KpUBBIX ajgcopomuu. Teopust BOT, ee ocHOBHBIE MPEANOCHUTKUA. AJICOPOIIMOHHBIE
koMmIuiekcel. YpaBHeHue BOT. Ilpumenenune teopunm bOT nns dKCIEpUMEHTAIBHOTO ONPEIEIICHUS
yZeIbHON MOBEpXHOCTH IUCHEPrHpOBaHHBIX afcopOeHToB. KammmnspHas koHAeHcauus. ['ucrepesuc
KalWUISIPHOM KOHJICHCALIUHY, BIMSIHUE HAa HETO (POPMBI TTOP.

AncopOuys Ha rpaHMIIe KUAKOCTh — a3, €€ OTIIMYUTEIbHbIE 0COOEHHOCTH OT aJIcOpOLMU ra3a Ha
TBEPAbIX MOBepXHOCTIX. Kiaccudukaius pacTBOPEHHBIX BEIIECTB IO MOBEPXHOCTHOW aKTHBHOCTH.
[ToBepxHocTHO-akTHBHBIE BemlecTBa (IIAB). Ocobennoctu ctpoenust audunpubix Monekyn [TAB. Oc-
HoBHbIe THNBI [TAB. [loBepXHOCTHO-MHAKTUBHBIC U TTOBEPXHOCTHO-UH MU (DPepenTHbIe BemecTBa. [1o-
HATHE OTpULIATENIbHON aficopOunu. 30TepMbl MOBEPXHOCTHOTO HATSKEHUS U a/ICOPOLIMHU /TS BELIECTB C
MOJIOKUTEIBHON, OTPULIATENIbHON M HyleBoM aacopOuueil. KonnuecTBeHHas OIEHKA MOBEPXHOCTHOM
akTuBHOCTH. E€ reomerpuyeckas uHTepIipeTanus Ha rpaduke uzorepmsl aacopouuu. [Ipasuno Tpayoe.
Opuenrauusa monekyn I[TAB na moBepxHoctn. Monocnoiineie 1enku [IAB (muenku JIanrmiopa-
bnomxkert). Ancopbunonnoe ypaBHenue I'ub6ca. Iloctpoenue nzorepm aacopOIuu MO U30TEpMaM Mo-
BEPXHOCTHOI'O HATSXKEHHUS C MOMOIIBIO aICOPOIIMOHHOrO ypaBHeHHs [ 'n66ca. OCOOEHHOCTH CTPOCHHS
a/ICOpPOIIMOHHOTO CJIOSI HAa TpaHUIlEe KUAKOCTh — ra3. «['a3000pa3Hble», «KHIKHE» U «TBEpAbIE» IO-
BEPXHOCTHBIC TIJICHKH. YpaBHEHUE COCTOSIHHS <«JAByMepHoro rasza». OOpaszoBanue B pactBopax [IAB
mutem. @opmel munemt. Kpurudeckas koHieHTpauus muieuiooopazoBanus (KKM). Dkcnepumen-
tanpHOe onpezaenenne KKM.

AncopOrus U3 pacTBOpOB Ha TBepAoM Tene. «Kaxymascs» u abcomoTHas ancopouus. M3orepmbl
aJcopOIIMM M3 pacTBOPOB HA TBEPJOM Telle, MX MaTeMaTUYEeCKOe OIMCAaHHE COTJIACHO MOMAEISAM
Opelinyuxa u JIbarmiopa. MonekymsipHas azncopOuusi. [IpaBuino «ypaBHUBaHUS TOJspHOCTE» Pe-
OuHIepa, IPUMEPHI €ro peaan3aluy U MPaKTHUECKUE CIEICTBHS.

Honnast ancop6uusi. [IpuyumHbl 37€KTpUYECKH 3apsSKEHHOTO COCTOSIHUS MOBEPXHOCTHBIX CIIOEB.
BrusHue Ha agcopbumio ruaparaiuu MoHOB. OOMeHHas! ajcopOrusi, e€ XapaKTepHbIE OCOOCHHOCTH.
HNonooOMeHHBIE CMOJBI, WX MPAKTUYECKOE HWCIOIb30BaHUE. AJCOpOIMOHHAs XpomaTtorpadus,
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OCHOBHOM MNpPHHLIMI MeToja. BapuaHThl Xpomarorpaguueckoro mporecca. YCTPOWCTBO Ta30BOTO
xpomatorpada. MaTeprperanus XxpoMaTOrpaMM.

8. DeKTpOnOBEepXHOCTHBIE SBJICHUS

Bo3HUKHOBEHHE [IBOMHOTO JJIEKTPUYECKOro cJios (4.3.C.) Ha TpaHHUIE pa3desa MeTaml —
eKTposInT. DU3MKO-XMMHUECKHE MEXaHHU3Mbl €ro BO3HMKHOBeHMs. CtpoeHue (x.3.c.). Teopus
KOHJIeHCHpoBaHHOTO 1.3.c. (mo [empmromsity). Teopus muddysHoro m.a.c. (mo I[N'ym-Uanmeny).
Ancopbumonnas Tteopust llltepHa. DIeKTpOKMHETHYECKHE SIBICHHs, HUX o0Omas mnpupoga u
knaccuukanus.  [J-moteHmman.  DiekTpoocMmoc.  DnekTtpodope3.  YpaBHeHue [ enbpmrosbiia-
CMOITyXOBCKOTO Ul  3JIEKTPO-OCMOCAa M 3JeKTpodope3a. DIEKpOKanmLIIPHOCTh. CBA3b MEXIY
MexX(pa3zHbIM MOBEPXHOCTHBIM HATSKEHHEM U CKAYKOM MOTEHIIMana B 1.3.c. [lepBoe u BTopoe ypaBHEHUS
Jlunnmana. VYpasuenue Hepucra. Kanwmispusiii anektpomerp Jlummmana. OJeKTpOKaNWIUISPHbIE
KpuBble. OnpeiesieHre KOHIEHTPAlUU aHUOHOB, KATHOHOB U [TAB U3 31eKTpoKanmIIsiPHBIX KPUBBIX.

9. DKcnepUMEHTaIbHBIE METO/IbI MCCIICAOBAHMS TBEPIBIX MOBEPXHOCTEH

XapakTepHble OCOOCHHOCTH HCCIEIOBAaHUSI TBEPHABIX IOBEPXHOCTEH. ONTHYECKHE METOJIBI:
ONTHYECKass MHUKpOCKomus, Qoromerpusi, uHTepdepomerpus, smumncomerpus. [IpuHnun nencTBus
TUI-coMeTpa. Meto moBepxHOCTHOH (oTo-D/C. DIeKTpUIecKue METOIbI: OIICHKa pabOThI BEIXOAA
anekTpoHa (mo Merony KenbBuHA), H3MepeHHE TOBEPXHOCTHOW MPOBOAMMOCTH KpPUCTAJLIIOB.
ABTORJIEKTPOHHASI U aBTOMOHHAsi dMuccus. [IpuHIUN OEHCTBUS U KOHCTPYKLHS IKCHEPUMEHTAIbHBIX
YCTaHOBOK.

Crnextpockonusi moBepxHOCcTH. OOIas XapakTepUCTHKA CIEKTPOCKOMMYECKUX MCCIEIOBAHUM.
Knaccudukanus MeTofoB mo mpupoje MEPBUYHOTO U BTOPUYHOTO Iydka. [IpumMepsl CrieKTpaibHBIX
METOJIOB U Tojyyaemass UM HHpopManus. DKCIepUMEHTaIbHOEe 000pyA0BaHUE ISl CIIEKTPOCKONHU
NOBEPXHOCTU. MeToJ| tudpakuuyl MeIJIeHHBIX 3JeKTpoHOB. CxeMbl ycraHOBOK J[kepmepa u dapHc-
BopTa. O’ke-3NIeKTpoHHAsl crekTpockonud. [IpuHumn merona. DkcnepUMEHTalbHOE O0OpYyIOBaHUE.
Wutepnperanns  OXe-CHEKTPOB.  YIbTpaduojeToBass W PEHTTEHOBCKas  (POTOIIEKTPOHHAsS
CIEKTPOCKOIHSI.

5. O6pa3zoBare/ibHbIE TEXHOJIOTUH

Jlekuuym ¢ UWCHOJIB30BaHUMEM MPE3EHTALMOHHOIO MaTepuala M IMPOEKTOpA. TEXHOJIOTHS
UCIOJIb30BaHUsl MYJIbTUMEIUNHBIX CPEJICTB B 00pa30BaTeIbHOM Ipoliecce. BkitoueHHas Tuckyccusi Ha
JEKUUOHHBIX 3aHATUAX. OCBOEHHME B TPOIECCE 3aHATUN CHENUAIBHON aAHITIOSI3BIYHOM JIEKCHKH.
Texnonorust npodbiremHoro oOyuyeHus, MHauBuIyanbHOE BBINOIHEHHE J1a0OPAaTOPHBIXPAOOT mpH
B3aMMOJICHICTBUM CTyJEHTa W TpenojaBaTens. B TeueHue ceMecTpa KOHTPOJbHbIE pabOTHl U
TECTUPOBAHUE 110 BCEM TEMaM Kypca.

B mpomecce u3yueHus TeM Kypca Ha J1a0OpaTOPHBIX 3aHATHAX KaKIbIH CTYIEHT IOJydyaer
MHAUBUAYaAJIbHOE 3a/laHuE, KOTOPOE JOJKEH BBIIIOJIHUTE KaK M0J] PYKOBOACTBOM IPENOABATENS, TaK U
camocTosTenbHO. [loayueHHbIe TPH KOMIBIOTEPHOM MOJEIUPOBAHUH PE3YJIbTAThI BHIOIHSIIOTCS B BUIE
rpapuueckux crnaiioB. Ilpennonaraercs koMmbrloTepHas o0pabOTKa 3KCIEPUMEHTANBHBIX JAHHBIX U
IOCTPOEHHE TpapuecKoro MaTepuaa.
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6. YueOHO-MeTOAHYECKOE ODecriedyeHHe CAMOCTOATeIbHOI padoThl 00y4aoLIUXCs

CamocrosTenbHas paboTa CTYJEHTOB OpraHu3yercss B (opMax pemeHHus y4eOHbIX 3a]ad, MOJro-
TOBKH ITUCBMEHHBIX OTUETOB O BBIIIOJHEHUU pabOT 1a00paTOPHOro MPAKTUKYMa, TOATOTOBKU OTBETOB Ha
TEOPETUYECKHE BOIIPOCHI, COMPOBOMKIAOLINE TICbMEHHBIC OTYETHI O BHIIOJHEHUH JTAOOPAaTOPHBIX PadOT.

7. XapakTepUCTHKA OLEHOYHBIX CPeICTB /UIA TeKYyUero KOHTPOJIslI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAIUM 00yYAIOIIUXCS N0 TUCHUIIIHHE

OneHouHBIE CpeCTBA JUIsl IPOBEAEHUS BXOJHOI'0, TEKYIIETO U UTOTOBOI'O KOHTPOJISi: KOHTPOJIbHBIE
paboThl, MUCbMEHHBIH OIIPOC, NPOBEPKa JOMAIIHUX Pa0dOT, MPOBEPKa U 3aIUTa OTYETOB O BBIITOJIHEHUU
pabot 1abopaTOPHOIO MPAKTUKyMa.

KontponbHble paboThl MPOBOJATCS B MHCbMEHHON (hopMe MO 3aBEpIIEHUM HU3YUYECHHUS KaxI0ro
4eTBEPTOro pasznesoB Kypca. CTyeHTaM mpelaracTcs B TEUEHUE JBYX aKaJeMHYECKHX 4acOB PEINTh
HECKOJIBKO y4eOHBIX 3a/1a4, PAaBUIbHOE BBINOJHEHUE KaKJOW M3 KOTOPBIX OLIEHWBAETCS B OJIMH Oasll.
KonrtponbHas paGora cuumTaercs 3a4TEHHOM B Cilydae, €ClIM CTYJIEHT HaOpan Oojee IOJOBHHBI OT
MaKCHMaJbHO BO3MOXKHOI'O KOJMYECTBAa OayuioB, NPEIyCMOTPEHHOTO MpU BBINOJIHEHUM JaHHOU
KOHTPOJIbHON paboThI.

[Tpu mpoBeneHuM 3au€Ta MCHONB3YETCS HAKONUTEIbHAs (hopMa ONEHKH. 3a4€T CTaBUTCA IpPHU
YCJIOBUU YCIIEHUIHOT'O BBIIIOJIHEHHS BCEX JIAOOPATOPHBIX pabOT M OTBETOB HA TEOPETHUECKUE BOIIPOCHI.
WTOroBeIi 3a4eT IO TEOPETUYECKUM pasjienaM Kypca MPOBOIAUTCS B CMEIIAHHOM IMCBMEHHO-YCTHOU
dopme. CTyeHTy npeanaraercs ABa TEOPETUYECKUX BOIPOCA. ).

CryaeHT monydaeT OTMETKY «3a4T€HO», €CJIM BJIaJeeT MOHATUHHO-TEPMUHOJIOTUYECKUM
anmnapaTtoM JMCLHUIIIMHBI, IPUMEHSET 3HaHUS IPU OTBETaX Ha TEOPETUYECKUE BOMPOCHI U BOIPOCHI,
paccmaTpuBaeMble B Ipejesnax 1adopaTopHOTo NPakKTUKYMa.

CTy#eHT DOny4yaeT OLICHKY «HE 3auTEHO», €CIM OH HE BIJIAJEET IMOHATHIHBIM amlapaToM
JTUCLUIUIMHBL, HE OTBETHJI HAa TEOPETUYECKHE BOIPOCHI, HE BBIMOJHUI JIAOOpaTOpHble pabOThl U He
OTYHUTAJICA IO TEMaM J1abOpaTOPHOTO MPAKTUKYMa.

8. YueOHO-MeTOIMUYecKoe M MHGOPMALMOHHOE 00ecTieyeHue TUCIUTLTHHbI

OcHoBHas yueOHas JIuTeparypa:

1. TloBepxHOCTHBIE sBIEHUS U Me3oMopdusM: ydeOHoe mocobue / B. A. T'omnesckwuii, H. B.
VYcombuesa ; MBan. roc. yH-T1 .— MBanoso : UBI'Y, 2011 .— 180 ¢ .— ISBN 978-5-7807-0862-9.

JlononHuTtenbHas ydeOHast auTeparypa:

1. Komnounnas xumusi: yuebHoe mocobue | [Dnextponusiii pecypc | / E.C. Pomanenko. H.H.
Opanresa. FO.A. besruna. E.B. Bonocosa. - CraBpomno:is: CtaBpomnosibckoe u3aatenbcTBo «llaparpady,
2013. - 52 c.Pexxum gocrymna:

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

2. MamonoBa M.B.. [Ipyauuxos B.B.. IIpynaukosa M. A. ®usuka noBepxHocTH. TeopeTnueckue
MOJIENTN ¥ SKCIIEPUMEHTAIBHBIE METOABI. [ DNeKTpoHHBIH pecypc] — M.: DUSMATIINT. 2011. - 400 c.

- ISBN 978-5-9221-1236-9.Pexum
nocryma:https://biblioclub.ru/index.php?page=book_view_red&book id=457455
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Wb opMallmoHHO-CIPABOYHbBIE CUCTEMBI U MPOQEeCCHOHANbHBIE 0a3bl TAHHBIX:

Hayunas 6uGnuorteka elibrary.ru, 6omee 20 moaHOTEKCTOBBIX BEPCHH »KYPHAJIOB IO TEMATHKE
kypca. (http://elib.library.ru).

Nudopmanmonnas cucremMa A0CTyna K POCCHMCKHMM XypHaiiamM u o63opam BMHUTU PAH.
(http://vinitit.ru)

XpaHuiuine OSJICKTPOHHBIX KOMMH BCEX HW3/aBaeMbIX KOMIAHHMEH Springer >xypHaoB
http://www.springerlink.com/

Cucrema 5SIEKTPOHHOM MOAJIEPKKHM —oOpa3oBaTeNnbHOro mpouecca «Mol — YHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanpubie 6a3bl JaHHBIX U UH()OPMALIMOHHO-CIIPABOYHBIE CHUCTEMBI:

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

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

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

[TporpamMmmHOe obecrieueHue:

[Takets! mporpamm MS WORD, MS EXCEL, ORIGIN

9. MaTepua/ibHO-TEXHHYECKOE 0O0ecneuyeHue JUCHUTLTNHBI

VY4eOHble ayTUTOPUH:

— JUIsl IPOBEJIEHUs 3aHATHH JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CHEHMaIN3UpOBAaHHON ydueOHOU
MeOenn W TEXHHYECKUMH CpEACTBAMH OOYYEHHs, CIYKallUMHU IS TPEAOCTaBICHHS Yy4eOHOMH
uHpopManuu O0JIBIION ayAUTOPHUH;

— IS TIPOBENCHHS 3aHSATHH CEMHHAPCKOTO THIIA, KOHCYJIbTAlMH, TEKYIIETO KOHTPOJISI |
NPOMEKYTOUHOW  aTTECTAllH, BBIOJHEHHUS KYpPCOBBIX paboT  (MMPOEKTOB) C  KOMIUIEKTOM
CHeLMaTU3UPOBAHHON yueOHOM MeOeI U TEXHUUYECKUMU CpeJICTBAaMU 00yUeHHs.

JlaGopaTopuu, ocHalleHHbIE JAOOPATOPHBIM 000PYI0BAHHEM, KOMILJIEKTOM CIEIIHAITM3UPOBAHHOM
yueOHOI Mebenu U TEXHUYECKUMU CPEeICTBaMH 00y4eHusl.

[Tomenienne A7t CaMOCTOSATENBHOW pabOTHI, OCHAIEHHOE KOMIUIEKTOM CIICIIHAIN3UPOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEeXHHUKOH C BO3MOKHOCTBIO MOJKIIOUEHUsS K ceTu «MHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMoHCTpanoHHOe 00OpYJIOBaHUE W Y4E€OHO-HAIIAIHBIE MOCOOWsS JUIsl 3aHATHHA JIEKIIMOHHOTO
TUTa, 00ECTICYNBAIOIINE TEMATHUECKUE WILTIOCTPAITUH: TIEPCOHATBLHBIN KOMITBIOTED, TIPOSKTOP, IKPaH.
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ABTOpP(BI)-cocTaBUTeNb(H): TIpodeccop Kadeapsl GpyHIaMEHTANTbHON HU3NKH U
HaHOTEXHOJIOTUH, JJOKTOP TEXHUYECKUX HayK, mpodeccop ['omneBckuii B.A.

[TporpamMma paccMOTpeHa B YTBEPKICHA Ha 3aceannu Kadeapbl PyHIaMEHTATbHOW (QU3UKHU U
HaHOTeXHOJOTul « 28 » aBrycra 2024 r., mpotokosa Ne 1



