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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[1K-1 CnocoGeH OCyHIeCTBISTHCS MOHTaX, HAaNaJAKy, HACTPOMKY, PEryJIUpOBKY, ONBITHYIO IPOBEPKY
paboToCIOCOOHOCTH, UCIIBITAHUS CPENICTB U 000PYIOBAHUS CETEH U OpraHU3alui CBI3U

Brimonzser paboThl 10 MOHTaXXY anmnaparypsl CBS3U Pa3IUYHOTO Ha3HAYCHHUS

@opMynUpyeT OCHOBHBIE XapaKTEPUCTUKH YCTPOMCTB, HCXOAS M3 TOIYYEHHBIX PE3YIbTAaTOB €ro

(bYHKUIMOHUPOBAHUSA

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaromuecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCsl K MPO(ecCHOHAIbHOM AEATEIbHOCTH B

cepe:

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

- A/01.6 BeimonHaeHue
MOHT@XHBIX paboT
000pyIOBaHUS CBSI3U
(TenexkoMMyHUKaIMK) Ha
y4acTKax BBICOKOMH
CIIOKHOCTH BBITIOJTHEHHUS
TakKux padoT

[MK-1 Cnocoben
OCYIIECTBIATHCS MOHTAX,
HaNAaJKy, HACTPOWKY,
PETYIHUPOBKY, OTBITHYIO
MPOBEPKY
paboTOCIIOCOOHOCTH,
WCTIBITAHUS CPENICTB U
00opynoBaHUs ceTel u
OpraHH3aIuii CBI3U

Brimonnaser pa60T1>1 M0 MOHTAXy armnaparypbl CBA3U
Pa3IMYHOIO HA3HAYCHUSA

@DopMynTUpYyeET OCHOBHBIE XapaKTEPUCTHKH YCTPOMCTB,
UCXOMS u3 MOJTyYEHHBIX pe3yapTaToB ero
(YHKIMOHUPOBAHUS

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

IIK-1 CrocobeH oCymiecTBISAThCS MOHTaX, HalaIKy, HAaCTPOUNKY, DPETYJIUPOBKY, OIBITHYIO IPOBEPKY
paboTOCITOCOOHOCTH, UCTIBITAHUS CPEACTB M O0OPYTOBAHUS CETEH U OpraHU3AIMK CBSI3H

Ne HaumenoBanue dopma oOyyeHus
W o%i;iiz?ong;lx Ounas 3aounHas
(cemectp) (cemectp)
MEXTUCITUTUTMHAPHBIS
CBA3H 1 3 5 1 3 5
1 |BBenenue B + +
CIICIUATLHOCTD
2 |Pusuka 1 XUMus + +
paguoMaTepHraioB
3 |®wu3uka 1 XUMHS + +
TBEpAOrO Teaa

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucrummHa «®u3nka W XUMHUS TOBEPXHOCTHBIX SBIICHHI» OTHOCHUTCSA K dYacTH, (GOpMHPYyEMOM
y4aCTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroBku 11.03.02
- UHpoKOMMyHUKAITMOHHBIE TEXHOJIOTHUH U CUCTEMBI CBS3H.

Jucuunnuza « @U3nKa 1 XUMHUS TOBEPXHOCTHBIX SIBJIEHUID U3ydaeTcs B 3 ceMecTpe.




3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 3 3.€.
Ounas: 3 3.e.

3aounas: 3 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108 108
Konrakthas pabota 52 12
Jlexuuu (Jlexuum) 18 6
[Tpakrtuueckue (Ilpakt. pad.) 34 6
CamocrostensHas padota (CP) 56 92
3auer - 4

3.2.ConepxaHue Kypca:

Ne
TEMBI

HazBanue
pasnena/TeMbl

Bun yuebnol paboThI, yac.

Jlekuun | IIpaxr.

pao.

CP

O3 ]0]3

O] 3

DOopMBI TEKYIIETO
KOHTPOJIS

3 cemecTp

IToBepxHOCTHBIE
COCTOSIHUS U
IIOBEPXHOCTHBIE
1eHTpbl. CBA3b
MHOPOJHBIX aTOMOB
1 MOJIEKYI C
MIOBEPXHOCTHIO
TBEPAOTIo Tea

CobecenoBanue

OS¢ dexTsl,
00yCJIOBIICHHBIE
NPOCTPAHCTBEHHBIM
3apsIoM

CobecenoBanue

OKcIepUMEHTAJIbHbI
€ METO/bI
UCCIICIOBaHUSA
MIOBEPXHOCTHU

12 | 12

CobecenoBaHue;
Pedepar

[ToBepxHOCTH B
OTCYTCTBHE
agcopbara

8 | 12

CobecenoBanue

Cas3bpIBaHNE
WHOPOIHBIX
BEIIECTB Ha
MMOBEPXHOCTH
TBEpOTO TeJa

CobecenoBanue

Heneryuune no6aBku
Ha TIOBEPXHOCTH
TBEPJIOTO Tea.
AncopOrus

CobecenoBanue

[ToBepxHOCTH
paszzena TBepJoe
TEJ0 — XKUIKOCTh

Pedepar




8 dotordpdexr u CobecenoBanue
reTepOreHHbIN 2| - - - 8 | 8
KaTaym3

‘ema 1. [loBepXHOCTHBIE COCTOSIHUS U TOBEPXHOCTHbIE EHTPbI. CBSA3b HHOPOIAHBIX ATOMOB U MOJIEKY.JI (
noBepxHocThio TBepaoro resa (IK-1)

Jlekumus.
ComnocraBieHne XHMHUYECKOTO M JJIEKTPOHHOTO IOAXOAOB K IOBEPXHOCTU. YPOBHU INOBEPXHOCTHBIX
COCTOSTHUI Ha 30HHOM cxeme. DHeprus depmu B MOEIM MOBEPXHOCTHBIX COCTOSHUH.

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
Omnpenenenre k03pHUIMEHTOB MOBEPXHOCTHOTO HATSHKCHHUS JKHIKOCTEH.
CMmaunBaHUe U pacTekaHue. BinsHre KpUBU3HBI TOBEPXHOCTH Ha paBHOBecHe (a3. J[aBieHne napa Haj
HCKPUBIICHHON MOBEPXHOCTHIO. METO/IbI ONpeIesIeHHs] TOBEPXHOCTHOTO HATSKEHUS KUIKOCTEH U
YAEIBbHOM CBOOOAHON IOBEPXHOCTHOM dHEPIUU TBEPBIX TEII.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amanus A1 CaMOCTOSITEIBHON paboThI
[TpopabGoTka KOHCTIEKTOB JICKIIHH, H3yUYeHUE PEKOMEHI0BAaHHOM JIuTepaTyphbl. CaMOCTOATEIbHOE N3YUCHUE
CJIEIYIOLUX BOIPOCOB:

Tunbl B3auMoaencTBUsA. XUMUYecKas CBsI3b. [[0BEpXHOCTHBIE EHTPHI KUCIOTHOTO U OCHOBHOTO THIIA.
Ces3piBaHUe afcopOaTa Ha pa3IMUHbBIX TBEPBIX Tenax. JIBUKEHHE TOBEPXHOCTHBIX aTOMOB: pelaKcaIlus,
PEKOHCTPYKIIHS ¥ TIEpEeMEIIeHNUE. DJIEKTPOHHBIC YHEPTETHUECKHE YPOBHH KOMIUIEKCA copOar — TBEpIoe
teno. ['uapararus Ha TOBEPXHOCTH HOHHBIX TBEPABIX Tell. [I0BEpXHOCTHBIE HEOJHOPOTHOCTH.

Tema 2. ¢ dexTnl, 00yca0BIeHHBIE IPOCcTPaHCTBeHHbIM 3apsinoM (ITK-1)

Jlexknus.
JIBOMHOM CITOM, COCTOSAIIMI U3 ABYX 3apsKEHHBIX TIIOCKOCTeH. IIpocTpaHCTBEHHBIN 3apsil, 00yCIOBICHHBIH
HETOABWKHBIMU MOHaMU. OOenHeHHBIN ciaoi. JIBOHHOMN €0 B 30HHON cxeme. «3aKperieHHe» SHepruu
@®epmu. DPPeKTbl TPOCTPAHCTBEHHOTO 3apsiia B Clyyae IIOBEPXHOCTH, TOKPBHITOW aKTUBHBIMHU
BemiecTBaMu. O6oramnieHHbli cinoil. IHBEpCHOHHBIN CIIOM.

IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckue 3aHATHSL.
Omnpenenenne NOBEPXHOCTHOM SHEPTUU KPUCTAIIMUECKHUX TEJ € INIOCKOCTBIO CIIAMHOCTH
[ToBepxHOCTH HJcaNbHbBIE U peanbHble. [lonydyeHne aToMapHO-IIIaAKUX U YUCTHIX TOBEPXHOCTEH.
[ToBepxHOCTH IPU PACKOJIE KPUCTAIIIOB CO CHAHHOCTBIO.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHON PabOThI
[TpopaboTka KOHCTIEKTOB JICKIIHH, H3yUYeHUE PEKOMEHI0BAaHHOM JIuTepaTyphbl. CaMOCTOATEIbHOE N3YUCHUE
CJIEIYIOIINX BOIIPOCOB:

[lepeHoc A1eKTPOHOB U ABIPOK MEXAYy 0OBEMOM U IMOBEPXHOCTHIO TBepA0ro Tesa. OcHOBHAs pusnueckas
MOJIeNb 3aXBaTa U MHKEKIIUHU 3JIEKTPOHOB U IBIPOK. [IepeHoC 31eKTpOHOB U ABIPOK MPHU OONIBIINX
M3MEHEHUSX MOBEPXHOCTHOTO Oaprepa. [lepeHoc 3apsaa Ha MOBEpPXHOCTHBIE aTOMbI UJTH MOJIEKYJIBI B
noyisipHoit cpene. OayKTyupyromnme ypoBHU SHEPTUH.

Tema 3. DxkcnepuMeHTaNbHbIE MeTOABI HccaenoBanns nosepxuocru (IIK-1)
Jlexknus.
MerTo/bl UCCIIeIOBaHMS TOBEPXHOCTH, OCHOBAaHHbIE HA AIIEKTPUYECKUX U ONTHYECKHUX M3MepeHusx. Pabora
BbIxoz1a. [IoBepXHOCTHAS POBOAUMOCTb. DileKTpooTpakeHune. Dddekt noist. [loBepxHoctHas GpoTo—3.1.c.
Emkocts nBoiiHOro cinos. KananbHble wusmepenus. IlopomikoBas NpOBOAMMOCTE. OJUIMIICOMETPUS.
CHeKTpOoCKONMYECKHe METO/Abl HCCIEIOBAHUS IOBEPXHOCTU. YabTpaduosneroBas (OTOIEKTPOHHAS
cnekrpockonus (YOC).



IIpakTH4Yeckoe 3aHATHE.
HpaKTI/IquKI/Ie 3aHATHA.
BnusiHue CTpyKTypHBIX HEOTHOPOAHOCTEH Ha penibed) TOBEPXHOCTHU CKOJIa

JedexTsl cTpyKTyphI KpucTauioB. Jucnokamun. @opMUpoBaHUE CTYTICHBKH MTPHU BBIXOJIE KPAaeBOH
JUCITOKAIIMKU HA TIOBEPXHOCTh. MakpOCTYNEHbKU MPU MHOKECTBEHHOM CKOJIBKEHHUH.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHONW PabOThI

[TpopabGoTka KOHCTIEKTOB JICKIIHH, H3yUYeHUE PEKOMEHI0BAaHHOM JuTepaTyphbl. CaMOCTOATEIbHOE N3YUCHUE
CJIEYIOIIMX BOIIPOCOB U MOATOTOBKA MPE3EHTALNN HA TEMBI:

1. Cnexkrpockonus noreps dHepruu (CI19).

2. CekTpocKonus OTeHLIMasa MOosBICHNUs MATKUX peHTreHoBckux jiyueid (CITIIMPJI). ABroanekTpoHHas
MuKkpockomnus (ADM).

. ABrononHast Mukpockorus (AUM).

. Cnexrpockonusi HelTpanuzauu nonos (CHN).

. JAudpakusi MeJUIeHHBIX AIIeKTpoHOB (JIMD).

. MeTonpl onpeieneHuss XMMHUYEeCKOTO COCTaBa MOBEPXHOCTH.

. UccnenoBanne XMMHYECKUX PEAKIUH, BRI3BAHHBIX MAAOIIAM ITy9IKOM.

00 3 N L W

. XUMUY€ECKHE METO/Ibl HCCIIEIOBAHUSI.

9. Ilornomenue HHGPAKPACHOTO H3ITyUCHHS.

10. TepmocTUMyIUpOBaHHAS AECOPOITHSI.

11. AncopOumst ra3000pa3HBIX KUCIOT U OCHOBAHUN WIJIH UHIUKATOPOB.

Tema 4. IloBepxHocTh B oTcyTcTBHe agcopdara (ITIK-1)
Jlexknus.

Knaccudukanus tBepAblX Tein. MeToapl TOTYYEHHUS YUCTOM IMOBEPXHOCTH. TeopeThdyeckue MOJeIu.
KsanToBsie monenu. [lonyknaccuueckue moaenu. Moaens MazenyHra [uist MOHHBIX TBEPAbIX Tesl. Moaenu
JUIS  OmUCaHUs OOOOIIECTBICHHBIX JNEeKTpoHHBIX map. LlenTper Jlptomca u bpencrega. CpaBHeHue
Pa3IMYHBIX MMOBEPXHOCTHBIX COCTOSSHUM M LIEHTPOB. MccienoBaHre MOHHBIX TBEPIBIX TEJI B OTCYTCTBUE
agcopOara. PeKOHCTPYKIIMS TOBEPXHOCTH HOHHBIX TBEPBIX Tel. Du3nueckue ucciea0BaHus MOBEPXHOCTH
HWOHHBIX TBEPABIX TEIL.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
Pacripenienenne aeKTpUUECKOro 3apsijia Ha MOBEPXHOCTH CKOJIA JUAJIEKTPUUECKUX KPUCTAIITIOB.
Hanpsoxenus u nedpopmanuu TBepasix Ten. CTpyKTypa KpUCTauioB. J{eeKThl KpUCTATUIECKOTO
ctpoenus. Jlucnokanuu. Jlepopmanus CKOIbXKEHHEM U ABOWHUKOBaHUEM. [IpOYHOCTH TBEPBIX TEII.
XpynKoe U BSI3KOE pa3pylLIeHUE. 3apsyKEHHbIE TUCIOKAIMY B HEMETAINTMYECKUX KPUCTAIIIaX.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amanus A CaMOCTOSITEIBHON paboThI
[TpopabGoTka KOHCTIEKTOB JICKIIHH, H3yUYeHUE PEKOMEHIOBAaHHOM JuTepaTyphbl. CaMOCTOATEIIbHOE N3YICHUE
CJIEIYIOLUX BOMPOCOB:
XHWMHMYECKHE UCCIIENOBAHNS TOBEPXHOCTH MOHHBIX TBEPJBIX T€J. DKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS
cBOOOIHOM OT ajcopbara MOBEPXHOCTH KOBAJIEHTHBIX U METAJUIMYECKUX TBEPABIX TeJ. PeKOHCTpyKIus
ITOBEPXHOCTH KOBAJICHTHBIX U METAJUIMYECKUX TBEPABIX Tell. M3MepeHne aIeKTpUIeCKUX CBOMCTB
COOCTBEHHBIX MTOBEPXHOCTHBIX COCTOSIHUM KOBAJIEHTHBIX TBEPABIX Tel. CIEKTPOCKOMNYECKHE METOIbI
HCCIIE0BAHNS IOBEPXHOCTH.

Tema 5. Csi3bIBaHNEe HHOPOIHBIX BellleCTB Ha MOBepxXHocTH TBepaoro tea (IIK-1)
Jlexknus.



PekoHCTpyKIIMST M TepeMellleHHe B Mpoleccax cBs3biBaHus. llomykiaccuyeckass MOJENIb  CBSI3U:
MOBEPXHOCTHAsI MoJieKyJsia. COMOCTaBICHHE MOJEIH MOBEPXHOCTHOM MOJIEKYJIBI C MOJEIBIO )KECTKUX 30H.
Cesi3piBaHre ajicopOara Ha KOBAJICHTHBIX M METAJUIMUECKHX TBEpABIX Tenax. CBs3piBaHHE ajcopbara Ha
MOHHBIX TBEPJBIX TeIaxX. MHOTOCIOWHAs aJcopOInsi: pa3BUTUE HOBOU (a3bl.

IIpakTH4Yeckoe 3aHATHE.
[TpakTrueckue 3aHsITHS.
N3yuenne noBepXHOCTHU CKOJIa KPUCTAIIJIOB C TOMOIIBIO CUIIOBOTO MUKPOCKOIIA
MeTosbp1 ccnieJoBaHUS TIOBEPXHOCTH. DJIEKTPOHHAS MUKPOCKOTHS. [[pHHITUIIBI 1 BOBMOXHOCTH
CKaHHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOITHH. 30HI0BBIE METOIBI.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
3amaHus i CaMOCTOSITEIBHON paboThI
[TpopabGoTka KOHCTIEKTOB JICKIMH, H3yUYeHUE PEKOMEHIOBAaHHOM JIuTepaTyphbl. CaMOCTOATEIIbHOE N3YUCHUE
CJIEIYIOLUX BOMPOCOB:
KBanTtoBbie MOsIenH CBA3M ajicopbar — TBepAoe Tesio. Teopus TBepAOro Tea: NoayOeCKOHEUHbBIN KPUCTAIL.
Knactepubie monenu. BzaumoneiicTByoias IoBepXHOCTHAsI MOJIEKyiIa (METOA MOIEIbHOTO
raMuibTOHuaHa). Jlpyrue KBaHToBble MojieNiu. M3mepenne co3nanHbiX aacop0aToM MOBEPXHOCTHBIX
COCTOSIHMM Ha KOBAJICHTHBIX U METAJUIMYECKUX TBEPAbIX TeaaxX. CABUTH BCIEICTBUE SKPAHUPOBAHUS U
JpYyTY€ MOTPENTHOCTH U3MEPEHUN. YIIIbI CBSI3€. DHEPreTHYECKUE YPOBHU MTOBEPXHOCTHBIX COCTOSTHUM,
00pa30BaHHBIX CBA3SIMU cOpOaT - COpOCHT. XMMUS TOBEPXHOCTHBIX COCTOSIHUM. VI3MeHeHne sHepruu
MOBEPXHOCTHOT'O COCTOSIHUS BCJIEICTBUE CBSA3bIBAHUS. BiusiHue monsipHON cpe/pl Wil KoajacopOara Ha
HHEPTHUI0 TOBEPXHOCTHOTO cOCTOsIHUSA. [l0BEepXHOCTHBIE COCTOSHUS, 00Opa30BaHHBIE
MHOT03KBUBAJICHTHBIMU HHOPOAHBIMU ajicopOaramu. OOpa3oBaHue 30H MOBEPXHOCTHBIX COCTOSHUU.

Tema 6. HesteTryuune 100aBKM Ha NOBEPXHOCTH TBepaAoro teja. Agcopouus (ITK-1)
Jlekumus.

JucnepcHocTh 100aBOK. Metoapl aucneprupoBaHus 100aBok. M3mepenwme aucnepcHocTtH. CriekaHue
JUCTIEPTUPOBAHHBIX YACTHIl U TOBepXHOCTHasA nuddy3us ancopbaroB. Kiactepsl u nepexo OT MOJEKYIbI K
TBepaoMy Teiy. KOHTpOdah CBOWCTB MOBEPXHOCTH C TOMOIIBI0 100aBOK. D¢deKThl, 00yCIOBICHHBIC
npucyTcTBUEM J00aBoK. PeanbHas mnoBepxHOcTh. M3oTepmbl U u300apel ancopbumu. dusmueckas
agcopO1us. Termora v SHEPTHs aKTUBALIUU JICOPOIMU, HeoOpaTUMast XeMOCOPOIIHs.

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
N3mepenne BRICOTHI MEKPOCTYIICHEH Ha MOBEPXHOCTH CKOJIa KPUCTAIIOB
Hccnenosanue penbeda moBepxHocTr TBepAbIX Ten. [loBepxHocTH ckona. M3mepenue pasmMepos
HEOHOPOJHOCTEH MOBEPXHOCTU KpucTaiuioB. CuiioBast MUKpockonus. MHTepepeHIInOHHAS
npopUIOMETPHUS.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus i1 CaMOCTOSITEIEHON paboThI

[TpopabGoTKa KOHCTIEKTOB JICKIINH, H3yUYeHUE PEKOMEHI0BAaHHOM JuTepaTyphbl. CaMOCTOATEIbHOE N3YUCHUE
CJIEYIOIIHX BOIIPOCOB:

CBepXCTpyKTypbl, 0Opa3zyembie ancopoaTtoM. loHOCOpOIHS Ha TOTYIPOBOAHUKAX AICOPOMPOBAHHBIE
YaCTHUIIBl KaK TIOBEPXHOCTHBIC COCTOSHUS. DKCIIEPUMEHTAIBHBIC JJaHHBIC TI0 HOHOCOPOINH. AcopOmus
MIPU JIOKAJIBHOM CBSI3bIBAHUHU. AJICOPOINS Ha MOHHBIX TBEPIBIX Telax. AJCOpOIUsS Ha TOBEPXHOCTH
TUTATHHBIL.

Tema 7. IloBepxHOCTH pa3aesia TBepaoe Tesa0 — kuakocTs (IK-1)
Jlexknus.

JIBOMHBIE CIIOM W MOTEHLHAIbI B IEKTPOXUMHUYECKMX H3MepeHusax. [lepeHoc 3apsga Mexnay TBEpIbIM
TEJIOM U MOHAMH pacTBopa. IlonokeHne 3HEPreTH4eCKUX ypPOBHEM MOBEPXHOCTHBIX IPYIII OTHOCUTEIBHO
KpaeB 30H.

IIpakTnyeckoe 3ansATHE.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.



3amaHus Ui CaMOCTOSATENIbHON PabOThI

Hpopa60TI<a KOHCIICKTOB HCKHHﬁ, HN3Y4YCHUC peKOMGHHOBaHHOﬁ JIUTCPATYyPHhI. CamocTosTeNIbHOE HN3Yy4YCHUC
cjleayromux BOIMpOCOB U IMOATIOTOBKA pe(bepaTOB:

1. UccnenoBanust moynpoOBOJHUKOBBIX AIEKTPOIOB. MeToAbl U3MEPEHU.

2. O6pa3zoBaHue paauKaIoB (YIBOCHHE TOKA).

3. M3MepeHue MoioyKeHU SJHePreTHYECKUX YPOBHEN U KpaeB 30H. J[pyrue MeTo/ibl U3MepeHus nepeHoca
3apsja.

4. CpaBHEHUE MOBEPXHOCTEH pa3ziena TBEp0e TENIO — KHUAKOCTb U TBEPJIOE TEJIO — ras.

Tema 8. ®oro3¢ddexT u rereporennbiii karaaus (IIK-1)
Jlekumus.

®otoadexTsl Ha MOBEPXHOCTH NOIYyNpoBoAHUKA. [Ipoctras pexkoMOMHAIMsI — 3IEKTPOH—IBIPKA.
doroaacopomus u doroaecopouusa. Dorokaranu3. [Ipsmoe Bo30yX)IAeHHUE MOBEPXHOCTHBIX COCTOSHUHN
dhoTtonamu. ['eTeporeHHBIN KaTaIns.

IIpakTH4Yeckoe 3aHATHE.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHON PabOThI

Hpopa60Tl<a KOHCIICKTOB HCKHHﬁ, HN3Y4YCHUC peKOMGHHOBaHHOﬁ JIUTCPATypPhI. CamocTosTeNIbHOE HU3Yy4YCHUC
clIeayroamx BOIIPOCOB:

HOBerHOCTHBIC HCHTPLbI, CBA3aHHBIC CO CTYIICHAMU U APYT'UMU I'COMCTPUICCKHUMHA (baKTOpaMI/I. Pons
KHUCJIOTHBIX U OCHOBHBIX HCHTPOB B KATAJIUTUYICCKUX PCAKIUAIX. KoBanenTHoe CBsI3bIBaHUE Ha
KOOPAMHAIIMOHHO-HCHACBINICHHBIX MCTAJNIMYCCKHUX U KATUOHHBIX HCHTPAX. HeHTpBI B OKHUCIIUTCIIBHOM
KaTtaJin3e.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* TeKymui KOHTpoib — 70 GayoB

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHUS 3aHATUSA U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. [[ToBepxHocTHBIE | Cobeceno 10 10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOIYYECHHYIO MpH
COCTOSIHUSI U BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
MOBEPXHOCTHBIE pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
ueHTpsl. CBs3b (opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
HWHOPOJIHBIX BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
aToOMOB U COBPEMEHHON (PU3UKH U XUMHUH
MOJIEKYJI C 8 0aIoB - CTYACHT yMEET MPUMEHSTh MOIYYEeHHYIO IPU MOJATOTOBKE
MOBEPXHOCTHIO K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
TBEPZIOrO TeJia BOIIPOCOB, BECTU ITUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU

COBPEMEHHON (U3UKH U XUMH.

3 Oamnma — CTYACHT BIaJCET TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpoonemy

Ecimu cTyaeHT He BiafeeT MpoOIeMaTHKol MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaJIaMK HE OI[CHUBACTCS.




D¢ ek,
00yCIIOBIICHHBIE
HPOCTPaHCTBEH
HBIM 3apsI0M

Cobeceno
BaHUE

10

10 6amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUaTh Ha 3a/JaBacMbIC EMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJIh30BAHUEM TECPMUHOIOTUH
COBPEMEHHON (PM3UKH U XUMHUH

8 0aIOB - CTYJACHT yMEET MPUMEHATH MOAYUYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOMPOCOB, BECTH JTUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTHH
COBPEMEHHON (U3UKH U XUMH.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpoonemy

Ecimu cTymeHT He BiageeT MpoOIeMaTHkol MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaJlIaMK HE OI[CHUBACTCS.

OKCHepUMeHTal
BHBIC METOJIBI
WCCIICIOBAHUS
MMOBEPXHOCTH

Cobeceno
BaHUE

10

10 06amioB — CTYIEHT YMEET COMOCTABHTh MOJIYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WHGOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJb30BAHUEM TECPMUHOIOTUH
COBPEMEHHON (PU3UKH U XUMHUH

8 0aIOB - CTYJACHT yMEET MPHUMEHATH MOAYUYCHHYIO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIINHCTBO
BOMPOCOB, BECTH JTUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTHH
COBPEMEHHON (U3UKH U XUMH.

3 Oamnma — CTYACHT BIAaJCET TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAaKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnmu cTyaeHT He BageeT MpoOiIeMaTHKol MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaslIaMH HE OI[CHUBACTCA.

Pegepar(
KOHTPOJIb
HbBIH

cpe3)

10

10 GayI0B — CTY[ICHT rPaMOTHO BBEICTPAWUBAET JIOTUKY CBOETO JOKIIana
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
JIEMOHCTPHUPYET OPHUTHHANBHBIE HAXOIKH B PEIICHUH MPOOJIEMBI,
HaMEUYEeHbl MEPCIEKTUBBI HMCCIEIOBAaHUS, MPOJECMOHCTPUPOBAHBI
XOpOIIIUE OPaTOPCKUE CIIOCOOHOCTH, BBICTYIIJICHHE COIPOBOXKIACTCS
MpPE3CHTAMCH MOMYYEHHBIX pe3ylbTaToB. [paMOTHBIE OTBETHl Ha
JOTIOJTHUTENIbHBIE BOTIPOCHI

8 0ayuIoB - CTYIEHT rPaMOTHO BBICTPAWBAaET JIOTUKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
JEMOHCTPUPYET OTIEIbHBIC OPUTMHAIBHBIC HAXOAKU B PEIICHUHN
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, MPOJECMOHCTPUPOBAHBI XOpolue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIbHEBIC
JOTIOJTHUTENIbHBIE BOTIPOCHI

5 0a/IoB - JIOTHKA BBICTYIUICHHS B OTACIHHBIX MECTaX HapyIIaeTcs,
TeMa UCCIEIOBAaHUS PACKPBIBAETCSA, OTCYTCTBYIOT OpUTHHAJIbHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHCHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISICT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIbHEIC
OTBETHI Ha JIONIOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHEHUS

1 6amt - mpeCcTaBICHHBIC PE3yAbTaThl B MaCCE CBOCH HE HOBBI, OTBET
MPEJICTABISICT COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXKET JaTh OTBETHI HAa JOTIOJHUTEIbHBIC BOIIPOCH

10



[ToBepxHOCTE B
OTCYTCTBHE
agcopbara

Cobeceno
BaHUE

10

10 6amioB — CTYIEHT YMEET COMOCTABHTh MOJYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUaTh Ha 3a/JaBacMbIC EMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJIh30BAHUEM TECPMUHOIOTUH
COBPEMEHHON (PM3UKH U XUMHUH

8 0aIOB - CTYJACHT yMEET MPUMEHATH MOAYUYCHHYIO TIPU MOATOTOBKE
K MPaKTUYICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOMPOCOB, BECTH JTUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTHH
COBPEMEHHON (U3UKH U XUMH.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpoonemy

Ecimu cTymeHT He BiageeT MpoOIeMaTHkol MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaJlIaMK HE OI[CHUBACTCS.

CBs3bIBanne
WHOPOAHBIX
BEIIIECTB Ha
MOBEPXHOCTHU
TBEpAOrO Teaa

Cobeceno
BaHUE

10

10 06amioB — CTYIEHT YMEET COMOCTABHTh MOJIYYCHHYIO MpPH
MOJITOTOBKE K TPAKTHUECKOMY 3aHATHIO WHGOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJEMY, YMETh UYETKO
(OopMyTHPOBAaTH CBOM BOMPOCHI M OTBEUATh Ha 3a/JaBacMbICc eMy
BOMPOCHI, BECTH JUCKYCCHIO C WCIOJb30BAHUEM TECPMUHOIOTUH
COBPEMEHHON (PU3UKH U XUMHUH

8 0aIOB - CTYJACHT yMEET MPHUMEHATH MOAYUYCHHYIO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIINHCTBO
BOMPOCOB, BECTH JTUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTHH
COBPEMEHHON (U3UKH U XUMH.

3 Oamnma — CTYACHT BIAaJCET TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAaKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBaTh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnmu cTyaeHT He BageeT MpoOiIeMaTHKol MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaslIaMH HE OI[CHUBACTCA.

Heneryune
00aBKY Ha
MTOBEPXHOCTHU
TBEPAOTO TeNa.
AncopOuus

Cobeceno
BaHUE

10

10 6amioB — CTYIEHT YMEET COMOCTABHTh MOJIYYCHHYIO MpPH
MOJTOTOBKE K TPAKTHUECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3PEHHS HA aHAIU3UPYEMYIO MPOOJIEMY, YMETh UYETKO
(GOpMyTHPOBAaTH CBOM BOMPOCHI M OTBEUaTh Ha 3a/JaBacMbICc eMy
BOMPOCKHI, BECTH JUCKYCCHIO C WCIOJb30BAHUEM TECPMUHOIOTUH
COBPEMEHHON (PM3UKH U XUMHUH

8 0aJIOB - CTYJCHT yMEET MPHUMEHATH MOAYUYCHHYIO TIPU MOATOTOBKE
K MPaKTUICCKOMY 3aHATHIO HHPOPMAIIMIO, OTBEUATh HA OOJBIIIUHCTBO
BOMPOCOB, BECTH TUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTHH
COBPEMEHHON (PU3UKH U XUMH.

3 Oamnma — CTYACHT BIaJCeT TCOPETHUCCKUM MATEPHAIIOM IO TEME
MPAaKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpoonemy

Ecimu cTymeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaJIaMK HE OI[CHUBACTCS.

11



10

10 GayI0B — CTY[ICHT rPaMOTHO BEICTPAUBAET JIOTUKY CBOETO JOKIIana
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
JIEMOHCTPHUPYET OPHUTHHANBHBIC HAXOIKH B PEUICHUH MPOOJIEMBI,
HaMEUYEeHBbl MEPCIEKTUBBI HMCCIEIOBAHUS, MPOJEMOHCTPUPOBAHBI
XOPOIIINE OPaTOPCKUE CIIOCOOHOCTH, BBICTYIIJICHHE COIPOBOXKIACTCS
MpPE3CHTAMCH MONYYCHHBIX pe3yNbTaToB. [paMOTHBIE OTBETHl Ha
JOTIOJTHUTENbHBIE BOIPOCHI

8 0ayUIoB - CTYNEHT rPaMOTHO BBICTPAWBAaET JIOTUKY CBOETO JOKJIa/Ia
mo wmarepuanam pedepara, pacKphlBaeT TEMy UCCIICAOBaHUS,
JEMOHCTPUPYET OTIEIbHBIC OPUTMHAIBHBIC HAXOAKU B PEIICHUH
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OT/CIbHBIMU
IITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpolue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIeH
MOJIYYCHHBIX Pe3yJbTaToB. J[aHbI rpaMOTHBIC OTBETHI HA OTACIIbHBIC
JOTIOJTHUTENIbHBIE BOTIPOCHI

5 0a/IoB - JIOTHMKA BBICTYIUICHHS B OTACIHHBIX MECTaX HapyIIaeTcs,
TeMa UCCIEIOBAaHUS PACKPBIBAETCSA, OTCYTCTBYIOT OpUTHHAJIbHBIC
HaxXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEACTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIbHEIC
OTBETHI Ha JIONIOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHEHUS

1 6amt - mpeCcTaBICHHBIC PE3yAbTaThl B MaCCE CBOCH HE HOBBI, OTBET
MPEJICTABISICT COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI HA JOTIOJHUTEIbHBIC BOIIPOCH

10

10 OGammoB — CTYOEHT yMEeT COIOCTABHTHh IONYICHHYIO MIPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS Ha aHAIU3HPYEMYIO MPOOIeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC EMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUN
COBpPEMEHHON (PU3UKH U XUMHUH

8 0aJIoB - CTYJEHT yMeeT MPUMEHSThH MOTYYCHHYIO TIPH MOJI'OTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHON (H3UKH U XUMH.

3 Gayia — CTYOEHT BIAJeeT TEOPETUUSCKUM MAaTEPHAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCS NpPH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
obcyxIaeMyro pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTnkod MPaKTHYSCKOTO 3aHSTHS,
HE MOYKET OTBEYaTh Ha BOIPOCHI — OTBET OaJllaMH HE OI[CHUBACTCS.

7. | TloBepxHocTs | Pedepar(
paszena KOHTPOJIb
TBEPHOE TEIIO — HBIH
KUJKOCTh cpe3)
8. | Doroadderr u | Cobeceno
TEeTEPOTCHHBIN BaHUE
KaTanu3
9. Hroro 3a cemectp

90

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
100-6ambHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

mkane. IlepeBon

PEeWTHHIOBOM OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

12



Pedepar

Tema 3. DKkcriepuMEHTAIBHBIE METO/IbI UCCIIEN0BAaHUS IOBEPXHOCTH
TumnoBsie 3ananus 11 HanMcaHus pedeparoB
1. MccnenoBanust osypOBOJHUKOBBIX AIEKTPOIOB. MeToAbl H3MEPEHUH.
2. O6pazoBaHue paguKaaoB (YIBOCHHUE TOKA).
3. MUKpOCKONIMYECKUE METO/IbI UCCIIE0BAHUS TTIOBEPXHOCTH.
4. I3mepeHue MmosoKeHU SJHEPreTUIeCKUX YPOBHEN U KPAaeB 30H.
5. CpaBHeHuE OBEPXHOCTEN pa3/iena TBEPIOE TEIO — )KUJIKOCTb U TBEPJOE TEJIO — ras.

Tema 7. IToBepXHOCTB pa3zeiia TBEPAOE TEJIO — )KUIAKOCTh
TumnoBsie 3ananus 11 HanMcaHus pedeparoB
1. MccnenoBanust osypOBOJHUKOBBIX NIEKTPOIOB. MeToAbl N3MEPEHUH.
2. O6pazoBanue paguKaaoB (YIBOCHHUE TOKA).
3. MUKpOCKONIMYECKUE METO/IbI UCCIIE0BAHUS TTIOBEPXHOCTH.
4. I3mepeHue MmooKEeHU SJHEPreTUIeCKUX YPOBHEN U KPaeB 30H.
5. CpaBHeHuE OBEPXHOCTEN pa3/iena TBEPIOE TEIO0 — )KUJKOCTb U TBEPJOE TEJIO — ras.

CobecenoBanue

Tema 1. [ToBepXHOCTHBIE COCTOSIHHUS M TOBEPXHOCTHBIE LIEHTPHI. CBA3b MHOPOIHBIX aTOMOB M MOJIEKYJI C
MOBEPXHOCTHIO TBEP/IOTO TeJa

TurnoBsie 3ananus codecenoBaHus

. HenmeTyune 1006aBKH Ha TTOBEPXHOCTH TBEPIOTO Tea.

. I3oTepmbr 1 n300aps! afgcopounn. Ousudeckas ancopOIusi.

. TerutoTa u HEpPrusi aKTUBAIMK aICOPOIMH, HEOOpaTUMast XeMOCOPOITHSI.
. MoHocopO1us Ha MOIyIPOBOTHUKAX.

. AicopO1Hs IpH JIOKATBHOM CBSI3bIBAHUU.

. JIBOWHBIE CTIOU Y TIOTEHITUANBI B DJICKTPOXUMHUYECKUX U3MEPECHHUSX.

~N N L kW =

. I[lepenoc 3apsiga Mexay TBEpAbIM TEJIOM U HOHAMU pacTBopa. [lojoxkeHne sHepreTHYecKuX ypoBHEH
MOBEPXHOCTHBIX I'PYMI OTHOCUTEIBHO KPaeB 30H.

Tema 2. Dddexrtsl, 00yCcI0BICHHBIE TPOCTPAHCTBEHHBIM 3aPsIOM
TumnoBsie 3ananus codecenoBaHus
1. Heneryune no0aBku Ha TOBEPXHOCTU TBEPOTO TEIA.
2. M3otepmbl 1 m300apel ancopOunn. Ouszndeckas aacopOoIusi.
3. Ternora u HEPTUs aKTUBALIUU aICOPOIINU, HEOOpaTUMasi XeMOCOPOLIH.
4. WonocopOuus Ha MOTYIPOBOTHUKAX.
5. AacopOuus mpu TOKAJILHOM CBSI3bIBAHUU.
6. /[BOliHBIE CITOM ¥ MOTEHUINAJIBI B JIEKTPOXUMHUYECKUX U3MEPEHUSX.

7. IlepeHoc 3apsiia MexAy TBEPAbIM TE€JIOM U HOHAMHU pacTBopa. [1ookeHne S3HepreTHYeCKUX YpOBHEN
ITOBEPXHOCTHBIX I'PYIIII OTHOCUTEIBHO KPAEB 30H.

Tema 3. DkcnepuMeHTaIbHbBIE METO/IbI UCCIIEIOBAHUS TTOBEPXHOCTH
TurnoBsie 3ananus codecenoBaHus
1. Henmeryune mo6aBku Ha MOBEPXHOCTH TBEPOTO TEIA.
2. N3otepmsbl 1 n300apsl afgcopOrun. dusnueckas agcopouus.
3. TerutoTa u PHEPTUs aKTUBAITUYU aICOPOITMH, HeoOpaTuMasi XeMOCOpOIIHs.
4. VloHOCOpPOIHS HA MOIYTIPOBOIHUKAX.
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5. AacopOuus mpu TOKAJIEHOM CBSI3bIBAHUU.
6. JIBOIHBIE CJIOU U MOTEHIMAJBI B JJIEKTPOXUMHUYECKUX U3MEPEHUSIX.

7. IlepeHoc 3apsiia Mexay TBEPAbIM TE€JIOM U HOHAMHU pacTBopa. [1ookeHne S3HepreTH4eCKUX YpOBHEN
IIOBEPXHOCTHBIX I'PYIIII OTHOCUTEIBHO KPAEB 30H.

Tema 4. [ToBepXHOCTh B OTCYTCTBHE ajicopOara
TurnoBsie 3ananus codecenoBaHus
. Heneryune no6aBku Ha MOBEPXHOCTHU TBEPOTO Tela.
. I3oTepmbl 1 n300apse! afgcopounn. dusudeckas ancopOusi.
. TerutoTa u HEpPrusi aKTUBAIMH aICOPOIMH, HEOOpaTUMast XeMOCOPOITHSI.
. MoHocopO1us Ha MOITyIPOBOTHUKAX.
. AfcopOuus mpu JOKaJIbHOM CBSI3bIBAHUU.
. JIBOWHBIE CTIOM Y TIOTEHITUANBI B DJICKTPOXUMHUYECKUX U3MEPCHHUSX.

~N N kW N -

. I[lepenoc 3apsiaa Mexay TBEpIAbIM TEJIOM U HOHAMU pacTBopa. [lojoxkeHne sHepreTHYecKuX ypoBHeEH
MOBEPXHOCTHBIX I'PYMI OTHOCUTEIBHO KPAeB 30H.

Tema 5. CBsi3pIBaHNE HHOPOAHBIX BEIIECTB HA MMOBEPXHOCTH TBEPOTO TEJa
TumnoBsie 3ananus codeceaoBaHus
1. Heneryune no0aBku Ha TOBEPXHOCTH TBEPOTO TEA.
2. M3otepmbl 1 m300apel ancopOumn. Ouszndeckas aacopOoIusi.
3. Ternora u HEPTUs aKTUBALIUU aICOPOIINHU, HEOOpaTUMasi XeMOCOPOLIH.
4. WonocopOuus Ha MOTYIPOBOTHUKAX.
5. AacopOuus mpu TOKAJIEHOM CBSI3bIBAHUU.
6. /IBoliHBIE CITOM M MOTEHLNAJIBI B JIEKTPOXUMHUYECKUX U3MEPEHUSX.

7. IlepeHoc 3apsiia MexAy TBEPABIM TE€JIOM U HOHAMHU pacTBopa. [1ookeHne SHepreTHYeCKUX YpOBHEN
ITOBEPXHOCTHBIX I'PYIIII OTHOCUTEIBHO KPAEB 30H.

Tema 6. Henetyuune 1o6aBKu Ha TOBEPXHOCTH TBEPIOTO Teia. AcopOnus
TurnoBsie 3ananus codecenoBaHus
. Heneryune no6aBku Ha MOBEPXHOCTHU TBEPOTO Tela.
. I3oTepmbr 1 u300apsl afgcopounu. dusudeckas ancopOusi.
. TerutoTa u HEpPrust aKTUBAIMH aICOPOIMH, HEOOpaTUMast XeMOCOPOITHSI.
. MoHocopO1us Ha MOITyIPOBOTHUKAX.
. AfcopOuus mpu JOKaJIbHOM CBSI3bIBAHUU.
. JIBOWHBIE CTIOU Y TIOTEHITUANBI B DJICKTPOXUMHUYECKUX U3MEPECHHUSX.

~N N L kW N -

. I[lepenoc 3apsiaa Mexay TBEpIAbIM TEJIOM U HOHAMU pacTBopa. [loioxkeHne sHepreTHYeCcKUX ypoBHEH
MOBEPXHOCTHBIX I'PYMI OTHOCUTEIHHO KPAeB 30H.

Tema 8. ®oT03PPEKT U reTepOreHHBIN KaTaan3
TumnoBsie 3ananus codecenoBaHus
1. Heneryune no0aBku Ha TOBEPXHOCTU TBEPOTO TEIA.
2. V3otepmbl 1 m300apel ancopOumn. Ouszndeckas aacopOoIusi.
3. Ternora u HEPTUs aKTUBALIUU aICOPOIINHU, HEOOpaTUMasi XeMOCOPOLIHI.
4. WonocopOuus Ha MOTYIPOBOTHUKAX.
5. AacopOuus mpu TOKAJILHOM CBSI3bIBAHUU.
6. /[BoliHBIE CITOM M MOTEHUINAJIBI B JIEKTPOXUMHUYECKUX U3MEPEHUSX.

7. IlepeHoc 3apsiia MexAy TBEPAbIM TE€JIOM U HOHAMHU pacTBopa. [1onokeHne SHepreTHYeCKUX YpOBHEN
ITOBEPXHOCTHBIX I'PYIIII OTHOCUTEIBHO KPAEB 30H.
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4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)
Tunosslie BOIPOCHI 3a4eTa
1. XuMudeckne METO/IbI UCCIIEN0BAHUS TIOBEPXHOCTH.
2. Knaccudukanus TBepabIX Tesl. MeToabl MOMyUYeHUs: YUCTON MOBEPXHOCTH.
3. 3otepmsbl 1 u300aps! aacopoumn. Ousnueckas agcopouus.
4. TeroTa W HEPrusi aKTUBALUU aACcOPOLIKHU, HEOOpaTUMasi XeMOCOPOLIS.
5. MonocopO1ust Ha MOIYyIPOBOAHUKAX.
6. ®oTokaranus.

Tunosble 3aganusa 1 3adera (ITK-1)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

€CKpUNTOPHI (YPOBHH) — OCHOBHBIC TIPH3HAKU OCBOCHHS (TTOKa3aTen
Ouenka Kommnerenmyn Jleckp pot (yp ) P (
JTOCTHKEHHS Pe3yibTaTa)
«3a4TCHO» 1IK-1
(50 - 100 6anoB)
«HE 3a4TCHO» 1IK-1
(0 - 49 GannoB)

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
MeTtonnueckue yka3zaHus IO OpraHU3alui CaMOCTOSTEIbHOU paboThl 00yYarommxcst

[Tpuctynas kK U3y4yeHUIO AUCIUILTUHBI, B IEPBYIO OYepeabh 00yJarOIUMCs HEOOXOANMO 03HAKOMHUTHCS
cofepx)aHueM padoueii mporpammel nucruiuinibl (PI1/]), kotopas onpexnenser coaepxkanue, 00beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

JJIs1 caMOCTOSATEIIBHON pabOThl BAKHOE 3HAYCHHE UMEIOT pa3aeibl «O0beM U collepiKaHue TUCIUATLINHBD),
«Y4eOHO-MeToANYEeCKOE U NH(POPMAITMOHHOE 00CCIIEYCHUE TUCIIUIUIUHBD) U

«MarepuanbHO-TEXHUYECKOE oOecreueHne JUCIUILTUHBL, TporpaMMHOe obecreueHue, mpodeccuoHanbHbIe

0a3bl JaHHBIX U UH()OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazgene «O0beM U coaepkaHue TUCHUIUIMHBD) YKa3bIBAIOTCS BCE pa3ielibl M TEMbI H3y4aeMou
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pazgene «YuebHo-meronnyeckoe U HHPOpPMAIIMOHHOE 0OecTieyeHIe TUCIUILUIUHBD yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazgene «MarepuanabHO-TeXHUYECKOE 0OecrieueHrne AUCIUIITMHBI, TPOrpaMMHOE 0OecTiedeHue,
npodeccuoHanbHble 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBD) COJIEPIKUTCS NIEPEUCHb
npodeccuoHanbHbIX 0a3 JaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUTIINHBL.

Pa6otas c PII/], HeoOxoauMo oOpaTuTh BHUMAHKE Ha CIICAYIONIEe:

- OTJIeIbHBIC Pa3/Ieibl WIIK TEMBI JUCIUILTAHBI HE pa30UPaIOTCs Ha JIEKIUAX, a OTBOASTCS Ha
CaMOCTOSITENIbHOE U3yUEHHE MO0 PEKOMEHAYeMO# y4eOHO! IuTepaType U y4eOHO-METOJMUECKUM
pa3paboTkam;

- IPY CaMOCTOSITEIbHOM U3YYEHUU TEM CIIEIyET UCIOIb30BaTh UCTOYHUKH U3 COBPEMEHHBIX, B TOM YHCIIE
MEXIyHapOIHbIX MpodeccHOHANbHBIX 0a3 JAHHBIX U UHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM Yepe3
«HTepHeT?, cocTaB KOTOphIX onpeaensercs B PITJ[ u exeromno oOHOBIsIETCS;

- YCBOGHHUE TEOPETUYECKUX MOJIMKEHUH (METOIUK, pacueTHBIX (POPMYIT U JIp.), BXOISIINX B
CaMOCTOSITENIFHO N3y4aeMble TeMbl JUCUUIUINHBI HEOOXOIUMO CaMOCTOSATEIbHO KOHTPOJIMPOBATh O
BOIIPOCAM JJIsSi CAMOKOHTPOJISI B y4eOHBIX M3MaHMsIX U B myHKTe 3.2 PIT/L;

- MaTepuasbl TeM, OTBEICHHBIX HA CAMOCTOSITEIbHOE U3yUEeHHE, B 0053aTEIbHOM MOPSIIKE BXOASAT
COCTaBHOM YacThIO B TEMbI TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISL.
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Pexomennanuu oOydaromumcst 1o paboTe ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE
«KoMOMHaTOpHBII aHamm3»

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IOBTOPUTbH 3aKOHCIIEKTUPOBAHHBIN Ha JIGKIIMOHHOM 3aHATUU MaTepual U AOMOIHUTH €ro C y4eTOM
PEKOMEHIOBAHHOM MO TAHHOM TEME JIUTEPaTyphl;

- IPH CAMOCTOSITETTLHOM M3yUYE€HUHU TEOPETHUUECKOM TEMBbI CIIeNIaTh KOHCIIEKT, UCTIONb3Ysl PEKOMEHI0BAaHHbIE
B PI1/] nuteparypHble HCTOYHUKH, TpodeccroHaIbHble 0a3bl JaHHBIX U MH(OPMAIIMOHHBIE CTIPABOYHbBIE
CUCTEMBI:

- OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI, IO TEME MpeAcTaBlIeHHbIe B TyHKTE 3.2 PII/I.
- IIPY NOATOTOBKE K TEKYILIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoH1a oLeHouHbIX cpencTs (POC).

6. YueOHO-MeTONM4YecKoe 1 HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Pongyrun B.U. ®usukoxumus TOBEPXHOCTH : [ydeOHUK-MOHOTrpadwusi]|. - 2-u3d., HCHOp.. -
Honronpynusiid: M3nat. lom "UaTemnext", 2011. - 568 c.

2. I'muaka H.JI. O6mas xumus : yae0. mocobwue. - u3a. crep.. - M.: KHOPYC, 2013. - 752 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. IlepmsikoBa U.E., ®enopoB B.A. Xumus tBepaoro tena : Yueb.nmocodue. - Tam6os: M3n-so TI'Y, 2003. -
83c.

2. byrsarun, I1. FO. Xumuueckas ¢usuka tBeproro tena : yueOHoe mocodue. - 2020-09-18; Xumuueckas
¢u3uka TBepaoro Tena. - MockBa: MOCKOBCKHUI rocyapCcTBeHHBINH yHHBepcuTeT MMeHn M.B. JlomoHocoBa,
2006. - 272 c¢. - Texkcr : oonekrponneii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/13047.html

3. l'enbpman M.U., KoBanesuu O.B., FOctparos B.I1. Komtonanas xumus. - 5-e usn., crep.. - CII6, M.,
Kpacnonap: Jlans, 2010. - 336 c.

6.3 VlHble HICTOUHUKHU:
1. http://www.biblioclub.ru - http://www.biblioclub.ru

2. Koucynsrant crygeHTta. ['yMaHuTapHble  HAayKd:  OJJIEKTPOHHO-OMOIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru

3. Poccwiickas HanmoHanbHas Oubianoreka - http://www.nlr.ru/
4. Hayunast anexkTpoHHast onbiaunoreka Poccuiickoii akaieMus €CTECTBO3HAHMS - Www.monographies.ru

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npogeccuoHaIbHbIe 0a3bl JAHHBIX M MH(POPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

Jli1st IpOBEICHHS 3aHATHH 1O TUCIUTUTMHE HEOOXOIMMO CIIEYOIee MaTepHAIbHO-TEXHUUECKOE
obecrieueHre: yueOHbIC ayIUTOPHH LTSI IPOBEICHHSI 3aHATHH JIEKITMOHHOTO M CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U HHIUBUIYAIBHBIX KOHCYJIBTAIMA, TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOH aTTeCTallNH,
TIOMEIICHUS TSl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPUU ¥ IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeIbI0 U TEXHHUECKAMU CPEIICTBAMH OOYUYCHUS, CITYKAIUMHE JUTs IPEACTaBICHUs yaeOHOW HHPOpPMAITUH
OO0JIBIION ayTUTOPUH.

Jnist mpoBeIeHNs 3aHATHH JIEKIIMOHHOTO THIIA UCIIOIB3YIOTCS HA0OPBI AEMOHCTPAIIMOHHOTO 000pYy/I0BaHHUS,
o0ecrneYnBarole TEMaTHIECKHE WILTIOCTPALH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
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7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V.

http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas snexkrponHas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Poccuiickas rocynapctBeHHas onomuoreka. — URL: https://www.rsl.ru

5. Poccwuiickast HanmoHanbHas Oubanoreka. — URL: http://nlr.ru

6. [Ipesunentckas 6uonuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru
7. OnexkrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa

https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

URL:

B3aumoneiicTBue mpenomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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