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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TK-4 Crioco6eH K BBIMOIHEHUIO (DYHIAMEHTAIBHBIX W MPUKIAIHBIX PAaOOT MMOMCKOBOTO, TEOPETHIECKOTO U
AKCIIEPUMEHTAJILHOTO XapaKTepa B 00JacTH (U3UKUA U CMEKHBIX 00JIaCTAX

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
[TIK-4 Criocoben Brmonasier (hyHIaMEeHTaIILHEBIC U TIPUKIAIHBIE
BBINOJIHEHUIO HCCJIIOBAHUSI CBOMCTB IIOBEPXHOCTHU MaTepuasioB

(dyHIaMEHTaIBbHBIX U
MIPUKIIATHBIX PabOT
MOUCKOBOTO,
TEOPETUIECCKOTO U
9KCIIEPUMEHTAILHOTO
XapakTepa B 00J1acTi
(bM3UKA 1 CMEKHBIX
o0macTsix

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[T1K-4 Crioco6eH K BBHIMOIHEHUIO (DyHAAMEHTAIBHBIX U MPUKIAIHBIX PaOOT TTOMCKOBOTO,
TEOPETUUYECKOTO U SKCIEPUMEHTAIBLHOIO XapakTepa B 00JacTH (U3MKU U CMEXKHBIX
o0mactax

Ne HaumenoBanue ®dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICTISIONINX Ounas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 5 6 7 8
1 |AxTyanbHbIe
po0JIeMbl HU3HKH
2| Actpoduszuka +
3 |buodusuka +
4|l'eoduzuka +




5 |[Ipennunnomuas +
MpaKTHKA

6 |Pusuka + | +
KOHJICHCUPOBAHHOI'O
COCTOSHUSA

7 | ®du3rka NPOYHOCTU U + | +
TUTACTUYHOCTH

8 |Pusznueckoe + | +
MaTepHuaNoBeICHUE

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:
JucummuinHa «@u3MKa M XUMHS TOBEPXHOCTH» OTHOCUTCS K YacTH, (OpMHpPYEeMOW y4aCTHUKaMHU
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro rana OIl mo nanpasnenuto noarotoBku 03.03.02 - Ousuka.

JucuuminHa «Pu3nka U XUMHS TOBEPXHOCTHY U3Y4YaeTCsl B 7 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 56
Jlexuuu (Jlexuum) 28
[Tpakruueckue (Ilpakt. pad.) 28
CamocrostensHas padota (CP) 16
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
UM | KT.
pao.
O]0]|O
7 cemecTp
1 IToBepxHOCTHBIE CobecenoBanue
COCTOSIHHS U
TIOBEPXHOCTHBIE
ueHTphl. CBs3b 4 ) )
UHOPOJIHBIX aTOMOB
Y MOJICKYII C
MIOBEPXHOCTHIO
TBEPAOTO Tela
2 OS¢ dexTsl, CobecenoBanue
00yCIIOBIICHHBIE 4122
MPOCTPAHCTBEHHBIM
3apsIoM
3 OKCHepUMEHTAIBHBI CobecenoBanue;
€ METOJIbI 4129 Pedepar
UCCIICIOBaHHUS

IMOBEPXHOCTHU




4 [ToBepxHOCTH B CobecenoBanue
OTCYTCTBHUE 4 8 | 2
azncopbara

5 CBsa3bIBa”ue ColecenoBanue
WHOPOIHBIX
BELIECTB Ha 4 4 2
MMOBEPXHOCTH

TBEpOTO TeJa

6 Heneryuune no6aBku ColecenoBanue
Ha TIOBEPXHOCTH
TBEPJIOTO Tea.
AncopOrus

7 [ToBepxHOCTH Pedepar
paszeina TBepaoe 2 - 2
TENO — KHUIKOCTH

8 dotorddexr u CobecenoBanue
TeTEPOreHHbIN 2 - 2
KaTaym3

Tema 1. [ToBepXHOCTHBIE COCTOSIHUS U TOBEPXHOCTHBbIE LEHTPbI. CBA3b HHOPOAHBIX ATOMOB M
MOJIEKYJI C OBEPXHOCTHIO TBepaoro teqaa (IK-4)

Jlexkuus.

ConocraBieHue XHUMHUYECKOTO M JJIEKTPOHHOTO TMOAXOAOB K IOBEPXHOCTH. YPOBHM IOBEPXHOCTHBIX
COCTOSTHUI Ha 30HHOM cxeme. DHeprus depMu B MOAEIM MOBEPXHOCTHBIX COCTOSHUM.

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
Omnpenenenre k03pHUIMEHTOB MMOBEPXHOCTHOTO HATSHKCHHUS JKHJIKOCTEH.
CMmaunBaHUe U pacTekaHue. BinsHre KpUBU3HBI TOBEPXHOCTH HA paBHOBecHe (a3. J[aBieHne napa Haj
HCKPUBIICHHON MOBEPXHOCTHIO. METO/IbI ONpeIeIeHHs] TOBEPXHOCTHOTO HATSKEHUS KUIKOCTEH U
YAEIbHOM CBOOOIHOM MOBEPXHOCTHOM SHEPTUU TBEP/BIX TEII.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amanus i CaMOCTOSITEIBHON paboThI

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

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

Tema 2. ¢ dexTnl, 00yca0BIeHHBIE IPOCTPAHCTBeHHBIM 3apsinoM (ITK-4)

Jlexknus.
JIBOMHOM CITOM, COCTOSAIIMI U3 ABYX 3apsKEHHBIX TIIOCKOCTeH. IIpocTpaHCTBEHHBIN 3apsil, 00yCIOBICHHBIH
HETOABWKHBIMU MOoHaMU. OOenHeHHBIN caoi. JIBOHHOMN €0 B 30HHON cxeme. «3aKperieHHe» SHepruu
@®epmu. DPPeKTbl TPOCTPAHCTBEHHOTO 3apsiia B Clydyae IIOBEPXHOCTH, TOKPBHITOW aKTUBHBIMHU
BeniecTBaMu. OOoramieHHbIi cinoil. IHBEpCHOHHBIN CIIOH.

IIpakTH4eckoe 3aHATHE.
[IpakTHueckue 3aHATHS.
Omnpenenenne NOBEPXHOCTHOM SHEPTUU KPUCTAIIMUECKHUX TEJ € INIOCKOCTBIO CIIAMHOCTH
[ToBepxHOCTH HI€aNIbHBIE U peasibHbIE. [[oTyueHre aToMapHO-TIaIKUX U YUCTHIX TOBEPXHOCTEM.
[ToBepxHOCTH IPU PaCKOJIE KPUCTAIUIOB CO CHAHHOCTBIO.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus Ui CaMOCTOSATENIbHONW PabOoThI



ITpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHNE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3YyUCHHE
CIIEAYIOIIUX BOIIPOCOB:

[lepeHoc 37EKTPOHOB U ABIPOK MEXIY 0OBEMOM M MOBEPXHOCTHIO TBEpAOro Tena. OCHOBHAs Gu3nuecKas
MOJIEIb 3aXBaTa U MHXKEKIIUH IEKTPOHOB U ABIPOK. [IepeHoc 31eKTPOHOB U ABIPOK MPU OOJIBIINX
M3MEHEHHUSX MOBEPXHOCTHOTO Oapbepa. [lepeHoc 3apsiia Ha MOBEPXHOCTHBIE aTOMbI MJTH MOJIEKYJIbI B
NOJIApHOM cpene. PIyKTYyUpYyOLUUEe YPOBHU YHEPTHUH.

Tema 3. IkcniepuMeHTAJIbLHbIE MeTOAbI HccaenoBaHusa noBepxHocTu (I1K-4)
Jlekumus.

MeTonb! ucclieloBaHUs MOBEPXHOCTH, OCHOBAHHBIE Ha 3JIEKTPUUECKUX U ONTHYECKHUX M3MepeHusx. Pabora
BbIX0/1a. [ToBEpXHOCTHASI TPOBOAUMOCTD. DeKkTpooTpakenue. DPdekrt nmoins. [ToBepxnoctHas poro—3.1.c.
EmkocTe nBoitHoro cinosi. KananbHble wu3Mepenus. [lopomkoBas MNpOBOAMMOCTb. OJUIUIICOMETPUS.
CHeKkTpoCKONMYEeCKUe METOJbl HCCIEIOBAaHUS MOBEPXHOCTU. YibTpaduosieTroBas (HOTOIIEKTPOHHAS
cnekrpockonus (YOC).

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
Brnusinue cTpyKTypHBIX HEOIHOPOIHOCTEH Ha penbed MOBEPXHOCTH CKOJa

JledekThl cTpYKTYphl KpucTaluioB. Jucnokamun. @opMUpoBaHUE CTYTIEHBKHU MPU BBIXOAE KpaeBOi
JMCIIOKALIMKU Ha ITOBEPXHOCTh. MakpOCTYIIEHbKH IPU MHOKECTBEHHOM CKOJIBKEHUH.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENFHOM pabOThI

ITpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHHUE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3yUCHHE
CJIEYIOIMX BOIIPOCOB U MOATOTOBKA MPE3EHTALNN HA TEMBI:

1. Cnexrpockonus noreps 3uepruu (CII9).

2. CieKTpoCKOIHs TOTCHIINAIIA TTOSBICHUS MATKUX peHTreHoBckux iydeid (CIITIMPJI). ABrosnexkTponnas
MUKpockomus (ADM).

3. ABronoHHasi Mukpockonus (AUM).

4. Cnektpockonus HerTpanuszanuu nonos (CHN).

5. Mudpakuus MeaIeHHbIX 31eKTpoHOB (JIMD).

6. MeTobl oripe/iesieHuss XMMUYECKOTO COCTaBa MOBEPXHOCTH.

7. UccnenoBaHne XUMHYECKUX PEAKIINM, BBI3BAHHBIX MAJAOIIAM TyYKOM.
8. XUMHUECKHE METO/IbI HCCIIEJOBAHUSI.

9. [Mornomenue HHPPaKPACHOTO UITYICHUSI.

10. TepmocTuMynHpOBaHHAS IECOPOITHSI.

11. AxncopOuus ra3000pa3HbIX KMCJIOT M OCHOBAHHWI WJIM WHIUKATOPOB.

Tema 4. IloBepxHocTh B orcyTcTBHE aacopoara (I1K-4)
Jlekumus.

Knaccudukanus TBepaplx Teia. MeTompl MOTYyYEHHUS YUCTOW TOBEPXHOCTU. TeOpeTHUEeCKHe MOJIEIH.
KBanroBbie Mmonenu. [lonyknaccuueckue moaenu. Monenbs ManenyHra it MFOHHBIX TBEPABIX Teld. Monaenu
JUIsl  omMcaHusl 00OOIIECTBIEHHBIX dJeKTpoHHBIX Tmap. Llentper Jlptomca um bpencrema. CpaBHeHue
Pa3IMYHBIX MOBEPXHOCTHBIX COCTOSIHMM W IIeHTpoB. MccnenoBaHne MOHHBIX TBEPABIX TEJN B OTCYTCTBHE
ancopOata. PeKOHCTpyKIIMS TOBEPXHOCTH HOHHBIX TBEpbIX Ted. dusnueckue ucciea0BaHus MOBEPXHOCTH
MOHHBIX TBEP/BIX TE.

IIpakTH4eckoe 3aHATHE.
HpaKTI/IquKI/Ie 3aHATHA.
Pacnipenenenue 271€KTpUYECKOro 3apsiia Ha MMOBEPXHOCTH CKOJIA TUAIEKTPUUYECKUX KPUCTAIUIOB.

Hanpspxenus u nepopmanuu tBepasix Ten. CTpyKTypa KpUcTauioB. JlepeKThl KpUCTaIITNYeCKOro
ctpoenus. Jucnokanuu. Jlepopmanus ckoapkKeHUEM U ABOWHUKOBaHUEM. [IpOUHOCTh TBEpABIX TEI.
XpyINKOe U BA3KOE pa3pylIeHHE. 3apsHKEeHHbIE JUCIOKAIMU B HEMETAJUTMYECKUX KPUCTaJUIaX.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



3amaHus Ui CaMOCTOSATENIbHONW PabOoThI

[TpopabGoTka KOHCTIEKTOB JICKINH, H3yUYeHUE PEKOMEHI0BAaHHOM JIuTepaTyphl. CaMOCTOATEIbHOE N3YUCHUE
CJIEYIOIIUX BOIIPOCOB:

XUMUYECKHE UCCIIE0OBAHUS TOBEPXHOCTU HOHHBIX TBEPABIX TeJ. DKCIIEPUMEHTAJIbHbIE UCCIIEI0BAaHUS
cBOOOIHOM OT ajcopbara MOBEPXHOCTH KOBAJIEHTHBIX U METAJUIMYECKUX TBEPABIX TeJ. PeKOHCTpyKIus
MOBEPXHOCTH KOBAJIEHTHBIX M METAJUIMYECKHUX TBEP/BIX Tell. M3MepeHune aMeKTpuuecKiX CBOCTB
COOCTBEHHBIX MTOBEPXHOCTHBIX COCTOSIHUM KOBAJIEHTHBIX TBEPABIX Tel. CHEKTPOCKOMMYECKHE METOIBI
UCCIIETOBAHUS IOBEPXHOCTH.

Tema 5. Csi3bIBaHNE HHOPOIHBIX BelleCTB Ha MOBepXHOCcTH TBepaoro teja (I1K-4)
Jlexknus.

PexkoHCTpyKIIMsT M niepeMelleHue B Ipoueccax cBsasbiBaHus. [lomykiiaccuueckass MOZENIb  CBA3M:
MOBEPXHOCTHAas MoJieKysa. ConocTaBieHNue MOAEIN OBEPXHOCTHOM MOJIEKYJIBI C MOJEIBIO KECTKUX 30H.
Cas3pIBaHME asicopbaTa Ha KOBAJIEHTHBIX M METAJUIMUECKUX TBEpAbIX Tenax. Cs3piBaHue ajncopbarta Ha
MOHHBIX TBEPJBIX Teraax. MHorociaoiHas afcopOIus: pa3BUuTHE HOBOH (a3bl.

IIpakTH4Yeckoe 3aHATHE.
HpaKTI/IquKI/Ie 3aHATHAL.
N3yuenne noBepXHOCTHU CKOJIa KPUCTAIIJIOB C ITOMOIIBIO CUIIOBOTO MUKPOCKOIIA
MCTO)IBI HCCJICAOBAaHMA TIOBCPXHOCTHU. SHCKTpOHHaH MUKPOCKOIIHA. HpI/IHHI/IHBI U BO3MOXKHOCTHU
CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTIUU. 30HAO0BBIE METOIBI.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHON PabOThI

[TpopabGoTKa KOHCTIEKTOB JICKIHH, H3yUYeHUE PEKOMEHI0BAaHHOM JIuTepaTyphbl. CaMOCTOATEIIbHOE N3YUCHUE
CJIEYIOIIHX BOIIPOCOB:

KBanToBbIe MOnIeH CBS3M ajicopbar — TBepAoe Tesio. Teopus TBEepAOro Tea: NoayOeCKOHEUHbBIN KPUCTAILI.
Knactepubie monenu. BzaumoneiicTByroiasi HOBEpXHOCTHAsI MOJIeKyIa (METOA MOIEIbHOTO
raMuibTOHuaHa). Jlpyrue KBaHToBble MojieNiu. M3mepenne co3nanHbIX aacop0aToM MOBEPXHOCTHBIX
COCTOSIHMI Ha KOBAaJICHTHBIX M METAJUIMYECKUX TBepAbIX TenaaxX. CABUTH BCIEACTBHE SKPAaHUPOBAHUS U
JpYTYe MOTrPENTHOCTH U3MEPEHUN. YIIIbI CBSI3€. DHEPreTUYECKUE YPOBHHU MTOBEPXHOCTHBIX COCTOSHUM,
00pa30BaHHBIX CBA3SIMU cOpOaT - COpOEHT. XMMUS TOBEPXHOCTHBIX COCTOsIHUM. VI3MeHeHne sHepruu
MOBEPXHOCTHOT'O COCTOSIHUSA BCJIEICTBUE CBA3bIBAHUS. BiusiHue mossipHON cpebl Wil KoazacopOara Ha
HHEPTHUI0 TOBEPXHOCTHOTO COCTOsIHUSA. [l0BEpXHOCTHBIE COCTOSHUS, 00Opa30BaHHBIE
MHOT'03KBUBaJIEHTHBIMU HHOPOAHBIMU ajicopOaramu. OOpa3oBaHue 30H MOBEPXHOCTHBIX COCTOSHUU.

Tema 6. HesteTryuune 100aBKM Ha NOBEPXHOCTH TBepAoro teja. Axcopouus (I1K-4)
Jlekumus.

JucnepcHocTh 100aBOK. Metoapl aucneprupoBaHus 100aBok. M3mepenwme aucnepcHocTtH. CriekaHue
JUCTIEPTUPOBAHHBIX YACTHIl U TOBepXHOCTHasA auddy3us ancopbaron. Kiactepsl u nepexo OT MOJEKYIbI K
TBepaoMy Tey. KOHTpOdah CBOWCTB MOBEPXHOCTH C TOMOIIBI0 100aBOK. D¢deKThl, 00yCIOBICHHBIC
npucyTcTBUEM J00aBoK. PeanbHas mnoBepxHOcTh. M3oTepmbl U u300apel ancopbumu. dusmueckas
agcopO1us. Termora v SHEPTHs aKTUBALIUU aJICOPOIMU, HeoOpaTUMast XeMOCOPOIIHs.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
N3mepenne BBICOTHI MEKPOCTYIICHEH Ha MOBEPXHOCTH CKOJIa KPUCTAIIOB
Hccnenosanue penbeda moBepxHocTr TBepAbIX Ten. [loBepxHOocTH ckona. M3mepenue pazmMepos
HEOHOPOJHOCTEH MOBEPXHOCTU KpucTaiuioB. CuitoBast MUKpockonus. UHTepepeHIInOHHAS
npopUIOMETPHUSI.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amaHus i1 CaMOCTOSITEIEHON paboThI

[TpopabGoTka KOHCTIEKTOB JICKIHH, H3yUYeHUE PEKOMEHI0BAaHHOM JTuTepaTyphbl. CaMOCTOATEIbHOE N3YUCHUE
CJIEYIOIIHX BOIIPOCOB:



CBepXcTpyKTyphl, 00paszyembie agcopoarom. MoHOCOPOIIMS HA TOTYIIPOBOAHUKAX AICOPOMPOBAHHBIC
YACTHIIBI KaK TTIOBEPXHOCTHBIE COCTOSHUS. JKCIIEPUMEHTAIBHBIC JaHHBIE TI0 HOHOCOPOIUHU. AICOPOIIHS
MIPH JTIOKAJILHOM CBSI3BIBAHUU. AJICOPOIIMSI HA HOHHBIX TBEPBIX TeNaX. AJCOpOLHs HAa TOBEPXHOCTH
TUTATUHBL.

Tema 7. IloBepxHOCTH pa3aesia TBepaoe Tej0 — KuaAKkocThb (I[K-4)
Jlekumus.

JIBOiiHbIE CJIOM M MOTEHIHUANbl B AJIEKTPOXUMHUYECKHX H3MepeHusax. [lepeHoc 3apsiia Mexay TBEpIbIM
TEJIOM M MOHaMHU pacTBopa. [lonokeHne sHepreTUYeCcKUX ypOBHEH MOBEPXHOCTHBIX TPYIMI OTHOCHUTEIHHO
KpaeB 30H.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus 111 CaMOCTOSTEIFHOU pabOThI

[TpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHNE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3yUCHHE
CJICIYIOIIMX BOIPOCOB U MOATOTOBKA pehepaToB:

1. MccnenoBanust osypOBOJHUKOBBIX NIEKTPOIOB. MeToAbl N3MEPEHUH.

2. ObpazoBaHue paguKaaoB (YIBOCHHUE TOKA).

3. 3MepeHue MoJI0KEHUI SJHEPTeTUUECKUX YPOBHEN U KpaeB 30H. J[pyrue MeTo/ibl U3MepEeHus IepeHoca
3apsa.

4. CpaBHEHUE IOBEPXHOCTEN pasjiena TBEPAOE TENIO — )KUJIKOCTh U TBEPJOE TEJIO — ras.

Tema 8. @oTodp ekt u rereporennnlii karanaus (I1K-4)
Jlexknus.

@®oTorpexTsl Ha TOBEPXHOCTH MONynpoBonHUKa. IIpoctass pexoMOMHAIMA — BIEKTPOH—ABIPKA.
®otoancopbuus u Qoronecopbumsa. Porokaranuz. [Ipsimoe BO30YKIAEHHE MOBEPXHOCTHBIX COCTOSHUN
¢doronamu. ['ereporeHHbIl KaTaaus.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3amaHus Ui CaMOCTOSATENIbHON PabOThI

Hpopa60Tl<a KOHCIICKTOB HCKHHﬁ, HN3Y4YCHUC peKOMGHHOBaHHOﬁ JIUTCPATYyPHhI. CamocTosTeNIbHOE HN3Yy4YCHUC
clIeayroamx BOIIPOCOB:

HOBerHOCTHBIC HCHTPLbI, CBA3aHHBIC CO CTYIICHAMU U APYT'UMU I'COMCTPUICCKHUMHA (baKTOpaMI/I. Pons
KHUCJIOTHBIX 1 OCHOBHBIX HCHTPOB B KATAJIUTUYICCKUX PCAKIUAIX. KoBanenTHOe CBsI3bIBaHUE Ha
KOOPAMHAIIMOHHO-HCHACBINICHHBIX MCTAJNIMYCCKHUX U KATUOHHBIX HCHTPAX. HeHTpBI B OKHUCIIUTCIIBHOM
KaTtaJin3ec.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocemnraemocts — 10 GammoB
*  TEKyIUHd KOHTPOJIb — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHBIE OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl




[loBepxnoctHeie | Cobeceno 10 10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
COCTOSIHUSI U BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
MIOBEPXHOCTHBIE pasHble TOYKH 3pEHHsI Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
ueHTpsl. CBs3b (opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/aBacMblec EMy
HWHOPOJIHBIX BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
aToOMOB U COBPEMEHHOH (PHU3UKH U XUMHUH

MOJIEKYJI C 8 0aIoB - CTYAEHT yMEeT NMPUMEHATh MOTYUYCHHYIO IPU MOATOTOBKE
MOBEPXHOCTHIO K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
TBEPJOTO Tena BOIIPOCOB, BECTU JUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTUU

COBPEMEHHON (U3UKH U XUMH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiaemy

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXKET OTBEYaTh Ha BONPOCHI — OTBET OajslaMH HE OLICHUBAETCS.

O ek, Cobeceno 10 10 0amioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
00yCIIOBIICHHbBIE | BaHUE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
IPOCTPAaHCTBEH pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO

HBIM 3aps0M (opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTb Ha 3a/JaBacMblec EMy
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH (PU3UKH U XUMHUH
8 0aIoB - CTYAEHT yMEET NMPUMEHAThH MOTYYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJIBIINHCTBO
BOIIPOCOB, BECTU ITUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH (PM3UKH U XUMH.
3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npodiemy
Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOKET OTBEYaTh Ha BOIPOCHI — OTBET OajslaMH HE OLICHUBAETCS.
Okcnepumentain | Cobeceno 10 10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO TpH
bHBIEC METOABI BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO HH(POPMALUIO, CPaBHUBATH
HCCIIEeIOBAHUS pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
MOBEPXHOCTH (opMynHpOBaTh CBOM BOIPOCHI M OTBEUaTh Ha 3a/JaBacMblec EMy

BOMPOCKHI, BECTH JUCKYCCHIO C HCIOIb30BaHHEM
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 (U3MKH 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 MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXKET OTBEYaTh Ha BOMPOCHI — OTBET OaJlIaMH HE OI[CHUBACTCA.

TCPMUHOJIOTUHA
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Pegepar(
KOHTPOJIb
HbIH

cpe3)

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

IToBepxHOCTH B
OTCYTCTBHE
azcopbara

Cobeceno
BaHHE

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.

Cas3biBaHue
HHOPOIHBIX
BEIIECTB HA
MMOBEPXHOCTHU
TBEPIIOTO TeNa

Cobeceno
BaHHE

10

10 OGammoB — CTYOEHT yMEeT COIIOCTABHTh IMONYICHHYIO IMPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC EMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMHUHOIOTUN
COBpPEMEHHON (PU3UKH U XUMHUH

8 0aJIOB - CTYJCHT yMeeT MPUMEHSTh MOTYYCHHYIO TIPU MOJIT'OTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHON (H3UKH U XUMH.

3 Gayyia — CTYOEHT BIAZeeT TEOPETUUSCKUM MAaTEpHAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTnkod MPaKTHYSCKOTO 3aHSTHS,
HE MOYKET OTBEYaTh Ha BOIPOCHI — OTBET OaJllaMH HE OI[CHUBACTCS.
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Heneryune
no0aBKM Ha
MTOBEPXHOCTHU
TBEPAOTO TeNa.
AncopOuus

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.

IToBepxHOCTD
pasznena
TBEPIOE TEJIO —
KUJKOCTh

Pegepat(
KOHTPOJIb
HbBIH

cpe3)

10

10 GayI0B — CTY[ICHT rPaMOTHO BBICTPAaWUBAET JIOTUKY CBOETO JOKJIana
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
JIEMOHCTPHUPYET OPHUTHHANBHBIC HAXOIKH B PEIICHUH MPOOJIEMBI,
HaMEUYEHBbl MEPCIEKTUBBI HMCCIEIOBAHUS, MPOJECMOHCTPUPOBAHBI
XOPOIIINE OPaTOPCKUE CIIOCOOHOCTH, BBICTYIIJICHHE COIPOBOXKIACTCS
MpPE3CHTAMCH MONYYeHHBIX pe3ylbTaToB. [paMOTHBIE OTBETHl Ha
JOTIOJTHUTENIbHBIE BOTIPOCHI

8 0ayUIoB - CTYNEHT rPaMOTHO BBICTPAWBaET JIOTUKY CBOETO JOKJIa/a
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
JEMOHCTPUPYET OTIEIbHBIC OPUTMHAIBHBIC HAXOAKU B PEIICHUHN
MpOoOJIEeMBI, TEPCIEKTUBE WUCCIEAOBAHUS HAMEUCHBI OT/CIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpolue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHBI rpaMOTHBIC OTBETHI HA OTAEIIBbHEBIC
JOTIOJTHUTENIbHBIE BOIPOCHI

5 0a/IoB - JIOTHKA BBICTYIUICHHS B OTACIHHBIX MECTaX HapyIIaeTcs,
TeMa UCCJEIOBAaHUS PACKPBIBAETCSA, OTCYTCTBYIOT OpUTHHAJIbHBIC
HaXOIKA B PpEUICHHH MPOOJIEMbI, TEPCHCKTUBBI HCCICIOBAHUS
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 MPECTABIISICT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONIOJTHUTEIHHBIC BOIIPOCHI TPEOYIOT YTOYHEHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MACCE CBOCH HE HOBBI, OTBET
MPEJICTABISICT COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI HA JTOTIOJHUTEIbHBIC BOIIPOCH

®dotord ekt u
TrE€TEPOTCHHBIN
KaTanu3

Cobeceno
BaHHE

10

10 OGammoB — CTYOEHT yMEeT COIIOCTABHTh IMONYICHHYIO IMPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC EMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMHUHOIOTUN
COBpPEMEHHON (PU3UKH U XUMHUH

8 0aJIOB - CTYJCHT yMeeT MPUMEHSTh MOTYYCHHYIO TIPU MOJIT'OTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHON (H3UKH U XUMH.

3 Gayyia — CTYOEHT BIAZeeT TEOPETUUSCKUM MAaTEpHAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTnkod MPaKTHYSCKOTO 3aHSTHS,
HE MOYKET OTBEYaTh Ha BOIPOCHI — OTBET OaJllaMH HE OI[CHUBACTCS.
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9. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceT1 He MeHee 80% 3aHsaTuit

4-6 6amIoB — CTyeHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

10. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs MPAKTUYECKUX 3aHATUH — 5
0aIIoB;

- y4acTHe B MPOEKTaxX — 5 6aios;
- yuacTtre B KoHepeHuusx — 10 6annos.

11. |MuauBuayanbHbIC 3aJaHUs, 20 JloOop: CTYIeHT MOXKET MPENOCTaBUTh BCE 3aIaHUS TEKYIIETO
C IOMOIIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
MOXHO HaOpaTb
JIOIIOJHUTENbHBIE OaJLIBI

12. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema TpanuuonHas cucrteMa

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureHo

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Pedepar

Tema 3. DkcriepuMEHTAIBHBIE 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. M3mepeHue noa0KEeHNH YHEPTETUYECKUX YPOBHEN U KPAeB 30H.
5. CpaBHeHuE OBEPXHOCTEN pa3/iena TBEPIOE TEIO0 — )KUJIKOCTh U TBEPJOE TEJIO — ras.

Tema 7. IloBepXHOCTB pazziesia TBEPAOE TEIO — KUJIKOCTh
TumnoBsie 3ananus 11 HanMcaHus pedeparoB
1. MccnenoBanust osypOBOJHUKOBBIX NIEKTPOIOB. MeToAbl N3MEPEHUH.
2. O6pasoBaHue paguKaaoB (YIBOCHHUE TOKA).
3. MUKpOCKOIIMYECKUE METO/IbI UCCIIE0BAHUS TIOBEPXHOCTH.
4. M3mepeHue noJ0KEeHNH YHEPTETUYECKUX YPOBHEN U KPAeB 30H.
5. CpaBHeHuE OBEPXHOCTEN pa3/iena TBEPIOE TEIO — )KUJKOCTh U TBEPJOE TEJIO — ras.

CobecenoBanue

Tema 1. [ToBepXHOCTHBIE COCTOSIHHUS M TOBEPXHOCTHBIE LIEHTPHI. CBA3b MHOPOIHBIX aTOMOB M MOJIEKYJI C
MOBEPXHOCTHIO TBEPAOTO Tela

TumnoBsle 3amanusa coOeceI0BaHus
1.  Tunsl B3aUMOIEUCTBUSL.
2.  XuMmu4deckas CBS3b.
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[ToBepxHOCTHBIE LIEHTPHI KUCIOTHOTO M OCHOBHOTO THIIA.
Casi3piBaHME a7icopOaTa Ha pa3IMYHbIX TBEP/BIX Telax.
JIB>KeHUE TOBEPXHOCTHBIX aTOMOB: pellaKCallMsl, PEKOHCTPYKIIHS U MepEeMEILCHUE.
DJEeKTpOHHBIE YHEPreTUYECKHUE YPOBHU KOMIUIEKCa copOar — TBEpAOE TeIO.
l'unpararus Ha MOBEPXHOCTH HOHHBIX TBEPIBIX TEII.

N kW

[ToBepXHOCTHBIE HEOTHOPOIHOCTH.

Tema 2. DddexThl, 00yCI0BICHHBIE TPOCTPAHCTBEHHBIM 3aPSII0M
TumoBsle 3amanusa coOeceI0BaHus

1.  TlepeHOC 3MEKTPOHOB U ABIPOK MEXKIY 00bEMOM U TTOBEPXHOCTHIO TBEp0TO Tena. OCHOBHAsS
¢buznyeckas MoJieNb 3aXBaTa U MHXKEKLUHU JIEKTPOHOB U JIBIPOK.

2. IlepeHoc 31MeKTPOHOB U ABIPOK MPH OOJBIIMX U3MEHEHUSIX TOBEPXHOCTHOTO Oaphepa.

3. IlepeHoc 3apsa Ha HOBEPXHOCTHBIE aTOMBI MJIM MOJIEKYJIBI B ITOJIIpHOM cpene. dnykryupyromue
YPOBHH DHEPIUH.

Tema 3. DkciepuMeHTaIbHbBIE METO/IbI UCCIIEIOBAHUS TOBEPXHOCTH
TumnoBsle 3amanusa coOeceI0BaHus
1. Xumudeckue Uccie0BaHMs TOBEPXHOCTH HOHHBIX TBEPBIX TEII.

2.  DKcrnepHUMEHTaJlbHbIE HCCIIEIOBaHU CBOOOHOM OT agcopOara MOBEPXHOCTH KOBAJIEHTHBIX U
METAJTINYECKUX TBEPABIX TEIL

3. PGKOHCprKL[I/ISI MOBCPXHOCTU KOBAJICHTHBIX U MCTAJUIMYCCKUX TBCPABIX TCII.

4.  H3MepeHue dIIEKTPUUECKUX CBOMCTB COOCTBEHHBIX TIOBEPXHOCTHBIX COCTOSTHII KOBaJICHTHBIX
TBEPABIX TEN.

5. CHGKTpOCKOHI/I‘ICCKI/Ie MCTOAbI UCCIICAOBAaHUA ITIOBEPXHOCTH.

Tema 4. [ToBepXHOCTh B OTCYTCTBHE ajicopOara
Tunossle 3a1anus codece0BaHus
1.  KBaHTOBBIC MOJENH CBSI3U aacopOaT — TBEPAOE TEO.
2.  Teopwus TBepaOroO TEMA: MOMYyOSCKOHEUHBIN KPUCTAIL.
3.  Kiacrepnsie Moaenu.

4.  BsaumogeiicTBytomiasi IOBEPXHOCTHAsI MOJIEKYJIa (METO MOJEIBHOIO TaMUIBTOHNAHA). [[pyrue
KBaHTOBBIE MOJIEIIN.

5. I/I3MepeHHe CO3JaHHBIX aI[COPGaTOM MOBCPXHOCTHBIX COCTOSTHMM Ha KOBAJICHTHBIX ¥ METATHUYECKUX
TBCPABIX TCJIaX.

6.  CaBuru BcieACTBHE SKPAaHUPOBAHUS U IpyT'He MOTPEIIHOCTH U3MEPEHUN. YIIIbI CBSI3EH.

7. DHepreTMueckue ypoBHU IMOBEPXHOCTHBIX COCTOSIHUN, 00Opa30BAHHBIX CBA3SIMH cOpOAT - COPOEHT.
8. XUMMs OBEPXHOCTHBIX COCTOSIHUM.

9.  H3MeHeHue HEPTUH NOBEPXHOCTHOIO COCTOSHUS BCIICICTBUE CBA3BIBAHUS.

10. BnustHue NOISIpHON Cpebl UM KoaacopOaTa Ha SHEPTUI0 ITOBEPXHOCTHOTO COCTOSTHUSL.

11. IToBepXHOCTHBIE COCTOSAHUSA, 0Opa30BaHHBIE MHOTOAKBUBAJIEHTHBIMUA HHOPOJHBIMU aicopOaTamu.
OO6pa3oBaHue 30H TOBEPXHOCTHBIX COCTOSTHHI.

Tema 5. CBsi3pIBaHME HHOPOJHBIX BEIIECTB HA MOBEPXHOCTH TBEPIOTO TEIa
TumnoBsie 3ananus codecenoBaHus
1. HccnenoBaHus MOMynpOBOJHUKOBBIX AIEKTPOAOB. MeTOABI U3MEPEHUH.
2. OOpa3oBanue paauKkaioB (YIBOCHHE TOKA).

3. H3MepeHue MOIOKEHUI SJHEPreTUUECKUX YPOBHEN U KpaeB 30H. J[pyrue MeTopl H3MEepEeHUs
IepeHoca 3apsa.

4.  CpaBHEHHUE MTOBEPXHOCTEH pasjiena TBEPIOE TENO — KUJKOCTh U TBEPIOE TEJO — ras.
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Tema 6. Henetryuue 1o0aBky Ha MOBEPXHOCTH TBEPJOTO Tea. AACOpOIHs
TumnoBsie 3ananus codecenoBaHus
1. Heneryune no6aBku Ha IOBEPXHOCTU TBEPJOTO TEIA.
2. N3otepMmbl u n306apsel agcopbumn. @usndeckas aacopOuus.
3. Terutora ¥ SHEPTrHs AKTUBALMU A1COPOIIMHU, HEOOpaTuMasi XeMocopOLusl.
4. WonocopOuus Ha MOTYIPOBOTHUKAX.
5. AzncopOuus pu JIOKaJIbHOM CBSI3bIBAHUU.
6. JIBOliHbIE CTIOU U IOTEHIIUANBI B JIEKTPOXUMHUYECKUX U3MEPEHUSX.

7. IlepeHoc 3apsiia MexXAy TBEPABIM TE€JIOM U HOHAMHU pacTBopa. [lookeHne SHepreTH4eCKUX YpOBHEN
IIOBEPXHOCTHBIX I'PYIIIl OTHOCUTEIBHO KPAEB 30H.

Tema 8. ®otordh(DHEKT 1 reTepOreHHBIN KaTainu3
TumnoBsle 3amanusa coOeceI0BaHus
1. HOBerHOCTHBIC HCHTPLbI, CBA3aHHBIC CO CTYIICHAMU U APYT'UMU I'COMCTPUICCKHUMHA (baKTopaMI/I.
2. Poab KUCIOTHBIX U OCHOBHBIX HCHTPOB B KATAJIMTUYCCKUX PCAKIIHUAX.
3. KoBaseHTHOE CBA3BLIBAaHUE Ha KOOPpAMHAIIMOHHO-HCHACBINICHHBIX MCTAJINIMYCCKHUX U KATUOHHBIX IICHTPAX.
4. LleHTpBbI B OKUCIIUTEIBHOM KaTalu3e.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
TunoBslie BOIPOCHI 3a4eTa
1. XumMuyeckue MEeTOAbI HCCIEJOBAHUS IIOBEPXHOCTH.
2. Knaccudukarms TBepapix Tei1. MeTo bl OIy4YeHUs] YUCTON MTOBEPXHOCTH.
3. M3otepMmsl 1 u300aps! aacopoumu. Ouznyeckas agcopouus.
4. TeruoTa 1 HEPTUs AKTUBAITUH a7ICOPOIIH, HEOOpaTHUMasi XeMOCOPOIIHS.
5. MonocopO1ust Ha MOIYyIPOBOAHUKAX.
6. ®oTokaranus.

Tunosble 3aganusa 1 3adera (ITK-4)
[IpoBecTtu uccaenoBaHne MOBEPXHOCTH MaTepuaja METOJaMU ONTHYECKOU, AIIEKTPOHHON MUKPOCKOTIHH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)
«3a4TEHON [IK-4 Ha BbICOKOM ypoBHE BBINONHAET (DyHIAaMEHTAIbHbIE HCCICIOBAHUS
(50 - 100 6anoB) IIOBEPXHOCTH MaTepHaIoB
«HE 324TEHO» [IK-4 He ymeer BbINONHATH (QyHAaMEHTAIbHBIE M  IPUKIAJHBIC
(0 - 49 Gannos) HCCIIEAOBAaHUSA IIOBEPXHOCTH MAaTEPHUATIOB.

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU JUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.



B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Ponmyrun B.M. ®OusukoxuMus TMOBEPXHOCTH : [yueOHHK-MoHOrpadwus]. - 2-u3d., HCIOp.. -
Honronpynusiii: U3nat. Jlom "Unatennext”, 2011. - 568 c.

2. I'muaka H.JI. O6mas xumus : yueb. mocodbue. - uza. crep.. - M.: KHOPYC, 2013. - 752 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. IlepmsixoBa U.E., ®enopor B.A. Xumus tBepaoro tena : Yueb.nmocodue. - Tamo6os: Uzn-so TI'Y, 2003. -
83c.

2. bytarun, I1. FO. Xumunueckas ¢usuka TBepmoro tena : yueoOHoe mocodwue. - 2020-09-18; Xumuueckas
¢usuka TBepaoro Tena. - MockBa: MOCKOBCKHI TOCyIapCcTBEHHBIM YHUBepcuTeT nMeHn M.B. JlomoHOCOBa,
2006. - 272 c¢. - Texkctr : oonekrponnsidi // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/13047.html

3. T'enepman M.U., Koaseuu O.B., FOctparos B.I1. Komnounnas xumus. - 5-e u3n., crep.. - CII6, M.,
Kpacnonap: Jlans, 2010. - 336 c.

6.3 1Hble UICTOUYHUKH:
1. YHuBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-ONOIOTeYHas cucteMa - http://www.biblioclub.ru

2. KoncynpranT cryaeHTa. ['ymaHWTapHble  HAayKH: 3JEKTPDOHHO-OMONMOTEYHass  CUCTeMa -
http://www.studentlibrary.ru

3. Poccuiickas HarmoHanbpHas oubamoreka - http://www.nlr.ru/
4. Hayunas snexktponHas Oubnanoreka Poccuiickoit akaieMiun eCTeCTBO3HAHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

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

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2. DNEeKTpOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKN TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Poccuiickas rocynapctBenHas Oubnaunorexa. — URL: https://www.rsl.ru

5. Poccuiickas HarmoHanbpHas 6nbamoreka. — URL: http://nlr.ru

6. [Ipe3unenrckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru
7. Dnexkrponnas o6uomuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, UCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.
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