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

IIK-1 CrocobeH oCymiecTBIsATbCS MOHTaX, HalaIKy, HACTPOHNKY, DPETYIUPOBKY, OIBITHYIO IMPOBEPKY
paboTOCITOCOOHOCTH, UCTIBITAHUS CPEACTB M O0OPYOBAHUS CETEH U OpraHU3AIMK CBSI3H

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

- HAy4YHO-UCCJIEA0BATEIbCKHI
- TEXHOJIOTUYECKUH

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepe: 01 OOpazoBanue u Hayka (B cdepe o6mero, mpodeccCHoHaAIBPHOTO | JOMOTHUTEIBHOTO
npo¢eCcCHOHATBLHOTO 00pa30BaHus; B cepe HayIHBIX UCCIICOBAaHUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeiicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-1 Cnocoben
OCYIIECTBIISTHCS MOHTAXK,
HaJlaJIKy, HaCTPOMKY,
PETYIUPOBKY, OTIBITHYIO
MIPOBEPKY
paboTocmocoOHOCTH,
WCIIBITaHUS CPEACTB U
obopymoBaHus ceTel u
OpraHu3aluil CBA3U

BrmmonHsier paboTbl MO H3YYEHHIO TOBEPXHOCTHBIX
SIBJIEHUW Ha YCTPONCTBAX CBSI3U Pa3IMYHOTO HA3HAYEHUS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I[IK-1 CnocobeH ocCymeCTBIATBCA MOHTaX, HaJaAKy, HACTPOWKY, PpEryIHpOBKY,
OTIBITHYIO TIPOBEPKY pabOTOCIIOCOOHOCTH, UCTIBITAHUS CPEJICTB U O0OPYIOBaHUS CETEH U
OpraHu3aluil CBA3U

Ne HaumenoBanue dopma oOyyeHus

/o JHCIUATLINH,
OTIpENETAIONINX

MEXIUCIUIUIMHAPHBIE

CBsA3U

Ounas 3aounHas
(cemectp) (cemectp)

1134|5813 ([4(5]|38

1 |BBenenue B + +
CHEIHAIBHOCTh

2 |Uudopmarrka u + +
nH()OPMAITOHHEIE
XapaKTePUCTUKU
KaHAJIOB CBSI3U

3 |O3HakoMHUTEIBHAS + +
MIPaKTHKA

4 |®usuka U XUMHA + +
paauoMarepHuaioB

5 |Dusznka 1 XumMus + +
TBEPIOTO Tea




6 |®u3nueckre OCHOBBI + +
MUKpPO- U
HAHOCHUCTEMHOH
TEXHUKHU

7 |Lludposas o6padoTka + | + + | +
CHUTHAJIOB

2. Mecto nucuuninabl B cTpykrype Ol 6akanaBpuara:

HucrummmHa «@u3nka W XUMHUS TOBEPXHOCTHBIX SIBIICHHUI» OTHOCHUTCSA K dYacTH, (GOpMHUpPYyEeMOM
y4JaCTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moarotoBku 11.03.02
- UHpoKOMMyHUKAITMOHHBIE TEXHOJIOTHUH U CUCTEMBI CBS3H.

Jucuunnuza « @U3nKa 1 XUMHUS TOBEPXHOCTHBIX SIBJICHUID U3ydaeTcs B 8 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.

Oumnas: 2 3.¢e.

3aounas: 2 3.e.

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72 72
KonrakTHas pabora 32 8
Jlexuuu (Jlexum) 16 4
[Tpakruueckue (Ilpakt. pad.) 16 4
CamocrostensHas padota (CP) 40 60
3ader - 4
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszena/TeMbl Jexmyn | Tpakr. CP KOHTPOJIS
pao.
O|3]|]0(3/|0]|3
8 cemectp
1 IToBepxHOCTHBIE CobecenoBanue
COCTOSIHUS U
MIOBEPXHOCTHBIE
ueHTphl. CBs3b ) 1 ) 1 6 | 10
MHOPOJIHBIX aTOMOB
U MOJIEKYJI C
MIOBEPXHOCTHIO
TBEPIOTO TeJa
2 OS¢ dexTsl, CobecenoBanue
00yCIIOBIICHHBIE sl 112111 4l10
MIPOCTPAHCTBEHHBIM
3apsIoM
3 OKCHepUMEHTAIBHBI CobecenoBanue;
€ METOJIbI ) 1|2 1 2 | 10 Pedepar
MCCIICIOBaHUSA
MOBEPXHOCTHU
4 [ToBepxHOCTH B CobecenoBanue
OTCYTCTBHE 2 1 2 - 416
agcopbara




5 CBs3bIBaHUeE CobecenoBanue
WHOPOHBIX
BEIISCTB Ha 2 - 2 - 4 6
MMOBEPXHOCTH

TBEP/IOTO Tela

6 Heneryune nobGaBku CobecenoBanue
Ha MOBEPXHOCTH
TBEPJIOTO TeJa.
AncopOmst

7 IToBepxHOCTH Pedepar
paszena TBepaoe 2 - 2 1 416
TEJO — KUAKOCTD

8 ®dotord ekt u CobecenoBanue
reTEpPOreHHbIN 2 - 2 - 6 | 6
KaTaiau3

Tema 1. IloBepXHOCTHBIE COCTOSIHUSI M IOBEPXHOCTHBIE HEeHTPbI. CBSI3b HHOPOJAHBIX ATOMOB U
MOJIEKYJI ¢ MOBEPXHOCTHI0 TBepaoro Teiaa (IIK-1)
Jlexknus.

ConocraBieHue XUMHYECKOTO M JJIEKTPOHHOIO IIOAXOJOB K IOBEPXHOCTH. YPOBHM IOBEPXHOCTHBIX
COCTOSIHMI Ha 30HHOU cxeMme. DHeprus depmMu B MOAEIN OBEPXHOCTHBIX COCTOSIHUM.

IIpakTH4Yeckoe 3aHATHE.
[TpakTrueckue 3aHsITHS.
Omnpenenenne k03(hGUIMEHTOB MOBEPXHOCTHOTO HATSKSHHUSI JKUIKOCTEH.
CmauuBaHue U pacTekaHue. BiusHre KpuBU3HBI TOBEPXHOCTH Ha paBHOBecue (a3. JlaBienne mapa Haj
HCKPUBIICHHOW TTOBEPXHOCTHIO. METOIBI ONpeIeICHHs TTIOBEPXHOCTHOTO HATSHKEHUS KUIKOCTEH U
yIeIBHOM CBOOOTHON MTOBEPXHOCTHON YHEPTHUU TBEPABIX TEIL.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENFHOM pabOThI
[TpopaboTka KOHCIIEKTOB JEKIINi, H3y4YeHHE PEKOMEHI0BAaHHOM MTuTepaTypbl. CaMOCTOSTENIbHOE N3yUeHUE
CHEAYIOLIUX BOIIPOCOB:
Tunel B3auMOAECTBHS. XUMHUUECKAs CBA3b. [[lOBEpXHOCTHBIE LIEHTPBI KUCJIOTHOTO U OCHOBHOTI'O THUIIA.
Ces3piBaHne aicopbaTa Ha pa3IMYHbIX TBEP/BIX TelaX. [IBUKEHNE TOBEPXHOCTHBIX aTOMOB: PEJIaKCaIlHs,
PEKOHCTPYKIHS U TIEpeMeIIeHIe. DIEKTPOHHBIE SHEPTETHUECKIE YPOBHU KOMITIIEKCa copOaT — TBEpI0e
teno. ['uaparamus Ha TOBEPXHOCTU MOHHBIX TBEPABIX Tell. [loBEepXHOCTHBIE HEOJHOPOIHOCTH.

Tema 2. I dexTnl, 00ycI0BJIeHHbIE IPOCTPAHCTBEHHBIM 3apsiaoM (ITK-1)

Jlekuus.
JIBOITHOM CIT0#, COCTOSIINI U3 ABYX 3apsHKEHHBIX MII0CKOCTeH. [IpocTpancTBeHHBIN 3apsil, 00y CIOBICHHBIN
HEeMOABM)XHBIMA MOHamMU. OOeqHEHHBIN ciioi. JIBOWHOW CIOW B 30HHOM cXeMe. «3aKperuieHue» SHEPruu
@®epmu. OPPexTsl MNPOCTPAHCTBEHHOTO 3apsiia B CIy4yae MOBEPXHOCTH, TOKPBHITOM aKTUBHBIMU
BemectBamu. O6orameHHbl cioi. THBEpCHOHHBIN CIIOH.

IIpakTnyeckoe 3aHsATHE.
IIpakTHueckue 3aHATUS.
Ompenenenre MOBEPXHOCTHON YHEPTUN KPUCTALTHYSCKHUX TEJ C IUNTIOCKOCTHIO CITAMHOCTH

[ToBepxHOCTH HI€ANIBHBIE U peasibHbIC. [[0/TydeHre aTOMapHO-ITIAIKUX U YUCTBIX TOBEPXHOCTEH.
IToBepXHOCTH IIPU PACKOJIE KPUCTAIUIOB CO CIIAHHOCTBIO.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENFHOM pabOThI

[TpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHHUE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3YyUCHHE
CJIEYIOIINX BOIIPOCOB:



[TepeHoc 3MEKTPOHOB U ABIPOK MEXIY 0OBEMOM M MOBEPXHOCTHIO TBEpAOro Tena. OCHOBHAs Qu3HUecKas
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. PIyKTyUpYyOUIUe YPOBHU YHEPTHUH.

Tema 3. IkcniepuMeHTAJIbLHbIE MeTOAbI HccaenoBanusa nosepxHoctu (IK-1)
Jlekumus.

MeTonb! ucclieloBaHUs TOBEPXHOCTH, OCHOBAHHBIE Ha 3JIEKTPUUECKUX U ONTHYECKUX M3MepeHusx. Pabora
BbIX0/1a. [ToBEepXHOCTHASI TPOBOAUMOCTD. DeKTpooTpakenue. DPdekrt mois. [ToBepxnoctHas poto—3.1.c.
EmkocTe nBoitHoro cinosi. KananbHble wu3Mepenus. [lopomkoBas MpOBOAMMOCTE. OIIIUIICOMETPUS.
CrHeKkTpoCKONMYEeCKUe METOJbl HCCIENOBAaHUS MOBEPXHOCTU. YibTpaduosieroBas (HOTOIIEKTPOHHAS
cnekrpockonus (YOC).

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
Bnusinue cTpyKTypHBIX HEOIHOPOIHOCTEH Ha penibed MOBEPXHOCTH CKOJa

JleexTsl cTpyKTypsl KpucTamioB. Juciokamun. @opMUpoBaHHE CTYNEHBKH ITPH BBIXOE KPaeBO
JUCJIOKALMKU Ha IIOBEPXHOCTb. MaKpOCTYIIEHbKU TP MHOKECTBEHHOM CKOJIBKEHUU.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENHLHOM pabOThI

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

1. Cnexrpockonus noreps 3uepruu (CII9).

2. CeKTpoCKOIHs TOTCHIINAIIA TTOSBICHUS MATKUX peHTreHoBckux iydeid (CIITIMPJI). ABrosnexktponnas
MUKpockomus (ADM).

3. ABronoHHasi Mukpockonus (AUM).

4. Cnextpockonus HerTpanuszanuu nonos (CHN).

5. Mudpakuus MeaIeHHbIX 31eKTpoHOB (JIMD).

6. MeTobl oripe/iesieHuss XMMUYECKOTO COCTaBa MOBEPXHOCTH.

7. UccnenoBaHre XUMHYECKUX PEAKIINM, BBI3BAHHBIX MAJAA0OIIAM TyYKOM.
8. XuMHUYECKHE METO/IbI HCCIIEOBAHUSI.

9. [Nornomenue HHPPaKPACHOTO UITYICHUSI.

10. TepmocTuMynHpOBaHHAS IECOPOITHSI.

11. AxncopOuus ra3000pa3HbIX KUCJIOT M OCHOBAHHUI WJIM WHIUKATOPOB.

Tema 4. IloBepxHocTh B orcyTcTBHE aacopoara (I1K-1)

Jlekuus.
Knaccudukanus TBepaplx Teia. MeTompl MOMYyYEHHUS YUCTOW TOBEPXHOCTHU. TeOpeTHUeCKHe MOJIEIH.
KBanroBbie Monenu. [lonyknaccuueckue moaenu. Monenbs ManenyHra Jj1i MFOHHBIX TBEPABIX Teld. Moaenu
JUIsl  omHMcaHusl 00OOIIECTBIEHHBIX dJeKTpoHHBIX Tmap. Llentper Jlptomca um bpencrema. CpaBHeHue
pa3IMYHBIX MOBEPXHOCTHBIX COCTOSIHUM M LEHTPOB. MccienoBaHne MOHHBIX TBEPABIX TEJI B OTCYTCTBUE
ancopOata. PeKOHCTpyKIIMS TOBEPXHOCTH HOHHBIX TBEpbIX Ted. dusnueckue ucciea0BaHus MOBEPXHOCTH
MOHHBIX TBEPABIX TEIL.

IIpakTH4eckoe 3aHATHE.
HpaKTI/I‘—ICCKI/Ie 3aHATHUA.
Pacnipenenenue 37eKTpUUYECKOro 3apsiia Ha MOBEPXHOCTH CKOJIA TUAIEKTPUUECKUX KPUCTAIIIOB.
Hanpspxenus u nepopmanuu tBepasix Ten. CTpyKTypa KpucTauioB. JlepeKThl KpUCTaTn4eCcKOro
CTpOCHMUA. HHCJ’IOKaHI/II/I. )qu)opMaum{ CKOJIb)KEHUEM N HBOﬁHHKOBaHHGM. HquHOCTB TBEPAbIX TCII.
XpyINKOe U BA3KOE pa3pylIeHHE. 3apsHKeHHbIE JUCIOKAIMU B HEMETAJUTMYECKUX KPUCTaJUIaX.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A9 CaMOCTOSTENFHOM pabOThI



ITpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHNE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3YyUCHHE
CJIEAYIOLIUX BOIPOCOB:

XHWMHUYECKHUE UCCIIEJOBAHNS TIOBEPXHOCTH HOHHBIX TBEPABIX TE€N. DKCIIEPUMEHTAIIBHBIE UCCIIEI0BAHUS
CBOOOIHOI OT azicopbara MOBEPXHOCTH KOBAJIEHTHBIX U METAJUIMYECKUX TBEPABIX Tel. PEKOHCTPYKITHS
MIOBEPXHOCTH KOBAJIEHTHBIX U METAJUIMUECKHUX TBEPABIX Tell. MI3MepeHne aeKTpUueCcKUX CBOICTB
COOCTBEHHBIX IMOBEPXHOCTHBIX COCTOSTHUN KOBAJIEHTHBIX TBEPABIX Tesl. CHEKTPOCKOMHUECKHUE METO/IbI
UCCIIEJOBAHUSI IOBEPXHOCTH.

Tema 5. CBsizpIBaHMe HHOPOIAHBIX BellleCTB HA MOBepXHOCTH TBepaoro tejaa (IK-1)

Jlekumus.
PekoHCTpyKIIMss M nepemenieHMe B Ipoueccax cBsa3biBaHMA. [lomykiiaccuueckass MOZENb  CBA3M:
ITOBEPXHOCTHAsI MoJieKyJsia. COIoCTaBIEHHE MOAEIIN IMOBEPXHOCTHOW MOJIEKYJIbl C MOAENBIO KECTKUX 30H.
Ces3piBaHue ajicopOaTa Ha KOBAJEHTHBIX M META/NIMYECKUX TBEpAbIX Tenax. CBs3bIBaHHE ajcopbara Ha
MOHHBIX TBEPABIX TeJIax. MHOTOCIOWHAs aIcOpOIns: pa3BUTHE HOBOU (pa3bl.

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
W3ydeHne moBepXHOCTH CKOJIa KPUCTAUIOB C TIOMOIIBIO CUJIOBOIO MUKPOCKOTA
MeTonb! rccnenoBaHus IOBEPXHOCTU. DIEKTPOHHASI MUKPOCKONHUA. [IpMHIIMIIBI 1 BOBMOXKHOCTH
CKaHUPYIOUIEH MEKTPOHHON MUKPOCKOIIUH. 30HIOBBIE METOABI.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENFHOM pabOThI
ITpopaboTKa KOHCTIEKTOB JIEKIIHiA, H3y4eHHUE PEKOMEHIOBAaHHOM JIuTepaTypbl. CaMOCTOSTENbHOE U3yUCHHE
CJIEYIOIINX BOIIPOCOB:
KBaHTOBBIE MOJIENHN CBSI3M a7copOaT — TBEpAOE Teso. Teopust TBepIoro Tena: moryO0eCKOHEUHBIH KPUCTaILI.
Knacrepnsie Monenu. BzaumoneicTByo1as HOBEpXHOCTHAS MOJIEKYa (METOJ MOZIETIBHOTO
raMuibTOHHaHa). J[pyrue kBantoBbie Mozenn. M3mepenue co3nanHbIX acopOaToM MOBEPXHOCTHBIX
COCTOSIHMM Ha KOBAJICHTHBIX U METAJUIMUECKUX TBEPbIX TeaaxX. CABUTH BCIEICTBUE SKPAHUPOBAHUS U
JpyTHE NOTPEIIHOCTH U3MEPEHUN. YITIbI CBA3EH. DHEPreTUUECKUE YPOBHH ITIOBEPXHOCTHBIX COCTOSHUM,
00pa30BaHHBIX CBI3SIMHU cOpOar - COpOECHT. XUMUS TOBEPXHOCTHBIX COCTOSIHUN. I3MeHeHne sHepruu
MOBEPXHOCTHOTO COCTOSIHUS BCJICACTBUE CBS3BbIBAaHU. BiusiHMe NOISIpHON cpeibl it koaacopbara Ha
SHEPIUI0 MOBEPXHOCTHOTO COCTOSIHUS. [[0BEpXHOCTHBIE COCTOSTHUS, 00pa30BaHHBIE
MHOTO’KBUBAJICHTHBIMU MHOPOJIHBIME ajicopOaramMu. OOpa3oBaHKe 30H MOBEPXHOCTHBIX COCTOSIHUM.

Tema 6. Hesteryune 100aBKH Ha IOBEPXHOCTH TBepaoro teaa. Ancopouus (ITK-1)
Jlexknus.
JHucnepcHocTh 1006aBoK. MeToapl aucrneprupoBanust 100aBok. M3mepenue mucrepcHoctu. CriekaHue
JHMCTIEPTUPOBAHHBIX YACTHII U TIOBEpXHOCTHAs 1uddy3us aacopdaros. Kiactepbl 1 nmepexos OT MOJIEKYIIbI K
TBepaoMy Teny. KOHTpOib CBOWCTB TOBEPXHOCTH C TOMOINBIO 100aBOK. DQdexTr, 00yCIOBICHHBIC
NpUCYTCTBUEM J00aBoK. PeanpHas moBepxHOocTh. M3orepMbl U u300apsl  ancopOuun. dusnyeckas
ancop6buus. Teriora ¥ SHEPTHsI aKTUBALMK a1COPOIIMHU, HeoOpaTuMasi XeMocopOLusl.

IIpakTH4eckoe 3aHATHE.
[TpakTrueckue 3aHsITHS.
N3mepenne BBICOTHI MUKPOCTYIIEHEH Ha MOBEPXHOCTH CKOJIA KPUCTAIIOB
UccnenoBanne penbeda moBepxHocTH TBepAbIX Tel. [loBepxHOCTH cKoa. M3mepenue pa3mepos
HEOIHOPOIHOCTEH MOBEPXHOCTH KpucTauioB. CunoBast Mukpockonus. MHTepdepeHmonnas
npodumomerpus.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTENFHOM pabOThI
[TpopaboTka KOHCIIEKTOB JIEKIIUi, H3y4eHHE PEKOMEHI0BAaHHOM TuTepaTypbl. CaMOCTOSTEIBHOE N3yUeHUE
CJIEIYIOLUX BOMPOCOB:



CBepXcTpyKTyphl, 00paszyembie agcopoarom. MoHOCOPOIIMS HA TOTYIIPOBOAHUKAX AICOPOMPOBAHHBIC
YaCTHUIIBl KaK TIOBEPXHOCTHBIE COCTOSHUS. DKCIIEPUMEHTANIbHBIC JaHHBIE TI0 HOHOCOPOINH. AncopOrus
IIPY JIOKAJILHOM CBSI3bIBAHUHU. AJICOPOIIMS Ha MOHHBIX TBEPJBIX Telax. AJCOpOIUsS Ha TOBEPXHOCTH
IIJIaTUHBI.

Tema 7. IloBepxHOCTH pa3aesia TBepaoe Tejo — xkuakocThb (IMK-1)
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 n rereporennniii karanaus (IIK-1)

Jlexknus.
®otodexTsl HAa TOBEPXHOCTH TNOIMYNpoBOAHMKA. [IpocTtas pexkoMOMHANMSI — 3IEKTPOH—BIPKA.
®otoancopbuus u Qoronecopbumsa. Porokaranuz. [Ipsimoe BO30YKIAEHHE MOBEPXHOCTHBIX COCTOSHUN
¢doronamu. ['ereporeHHbIl KaTaaus.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3aaHus U CAaMOCTOSTEIILHON paboThI
[TpopaboTKka KOHCIIEKTOB JICKIIHiA, N3yYCHNE PEKOMEHIOBAHHOM JTUTEepaTyphl. CaMOCTOSTEIFHOE U3yUCHHE
CJICYIOIIMX BOIPOCOB:
[ToBEpXHOCTHBIE IIEHTPBI, CBSI3aHHBIC CO CTYIICHAMH U IPYTUMH T'€OMETPHUCCKUMHU hakTopamu. Posb
KHCJIOTHBIX U OCHOBHBIX I[CHTPOB B KaTAJTMTHYCCKUX peakiusix. KoBajieHTHOE CBA3bIBaHKE Ha
KOOPIMHAIIMOHHO-HEHACKIIICHHBIX METAJUTMYECKUX U KATHOHHBIX [IEHTpax. L[eHTpbI B OKUCIUTEIEHOM
KaTamse.

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

8 cemecTp
* mocemnraemocts — 10 GammoB
*  TEKyIUHd KOHTPOJIb — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOIsl | 0amioB

/ 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.

11



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. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema

50 - 100 6ayutoB 3aureHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Pedepar

Tema 3. DkciepuMeHTaIbHbBIE METO/IbI UCCIIEIOBAHUS TTOBEPXHOCTH
TunoBsle 3aanust U1 HaNMCaHUs pedepaToB
1. UccnenoBanust moynpoOBOJHUKOBBIX AIEKTPOIOB. MeToAbl U3MEPEHU.
2. O6pa3zoBaHue paauKaaoB (YIBOCHHUE TOKA).
3. MuUKpOCKONUYECKUE METO/IbI HCCIIEI0BAaHUS TTOBEPXHOCTH.
4. 3MepeHue NoNoKeHNH S3HEPIeTUYECKUX YPOBHEN U KPAaeB 30H.
5. CpaBHEHME NOBEPXHOCTEN pas3zelia TBEPAOE TEIO — KUAKOCTh U TBEPAOE TEJIO — Ias.

Tema 7. IToBepXHOCTb paszeiia TBEPAOE TEJIO — )KUAKOCTh
TunoBsle 3aanust U1 HanMCaHUs pedepaToB
1. UccnenoBanus noTynpOBOAHUKOBBIX 3JIEKTPOIOB. METOABI N3MEPEHUIA.
2. Ob6pa3zoBaHue paauKaIoB (YIBOCHHUE TOKA).
3. MHUKpPOCKOITMYECKUE METOABI UCCIET0BAHNS TOBEPXHOCTH.
4. 3MepeHue NooKeHNH S3HEPreTUYECKUX YPOBHEN U KPAaeB 30H.
5. CpaBHEHME NOBEPXHOCTEN pa3zelia TBEPAOE TEIO0 — KUAKOCTh U TBEPAOE TEJIO — Ias.

ColecenoBanue

Tema 1. IloBepXHOCTHBIE COCTOSIHUS U TOBEPXHOCTHBIE IEHTPHI. CBSI3b MHOPOJHBIX aTOMOB U MOJIEKYII C
MTOBEPXHOCTHIO TBEPIOTO TENA
TumnoBsle 3a7aHKsT cOOECEIOBAHUS
Turne! B3auMoaeHCTBHS.
XuMH4deckas CBsI3b.
[ToBEpXHOCTHBIE HEHTPHI KUCIOTHOIO U OCHOBHOT'O THIIA.
Ces3piBaHUE afcopOaTa Ha pa3IMYHbBIX TBEPIBIX TEaX.
JIBr>KeHME MTOBEPXHOCTHBIX aTOMOB: PEJIAKCALNS, PEKOHCTPYKLHUS U IEPEMELLICHHE.
DNEeKTPOHHBIC YHEPTETUUECKUE YPOBHU KOMILIEKCA cOpOar — TBEPIOE TEIO.
l'unparanus Ha TOBEPXHOCTU MOHHBIX TBEPABIX TEJL.

Sl A o e

[ToBepXHOCTHBIE HEOTHOPOIHOCTH.

Tema 2. DddexThl, 00yCI0BICHHBIE TPOCTPAHCTBEHHBIM 3aPsIIOM
TumnoBsle 3amanusa coOeceI0BaHus

1.  TlepeHOC 3MEKTPOHOB U ABIPOK MEXKIY 00bEMOM U TTOBEPXHOCTHIO TBEp0TO Tena. OcHOBHAS
¢buznyeckas MoJieNb 3aXBaTa U MHXKEKLUHU JIEKTPOHOB U JIBIPOK.
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2. IlepeHOC 3JEKTPOHOB M JBIPOK MPU OOJIBIINX H3MEHEHUSIX TOBEPXHOCTHOTO Oaphepa.

3. IlepeHoc 3apsiia Ha MOBEPXHOCTHBIE aTOMBI MJIM MOJIEKYJIbI B TIOJISIPHOM cpene. DinyKTyHupyrome
YPOBHU HEPIHH.

Tema 3. DKkcriepUMeHTaIbHBIE METO/IbI UCCIIEIOBAHUS TIOBEPXHOCTH
Tunosble 3a7aHusI cOOECEeTOBAHUS
1.  Xumudeckue uccieqOBaHUS TOBEPXHOCTU MOHHBIX TBEPHABIX TEIL.

2. DKCcIepuMEHTAJIbHBIE UCCIIEIOBaHUS CBOOOIHOM OT ajicopOara MOBEPXHOCTH KOBAJICHTHBIX H
METAJTTHYECKUX TBEPBIX TEll.

3. PCKOHCTPYKHI/U{ IMMOBEPXHOCTHU KOBAJICHTHBIX U MECTAJUIMYCCKUX TBEPABIX TEJI.

4.  H3mepeHue MEKTPUIECKUX CBOWCTB COOCTBEHHBIX TIOBEPXHOCTHBIX COCTOSTHHI KOBAJIEHTHBIX
TBEPABIX TEI.

5. CHGKTpOCKOHI/I‘ICCKI/IG MCTOAbI UCCIICAOBAHU ITOBCPXHOCTHU.

Tema 4. [ToBepXHOCTH B OTCYTCTBUE ajicopOara
TumnoBsie 3ananus codecenoBaHus
1. KBaHTOBBIC MOJIENH CBS3H a/IcOpOAT — TBEPAOE TEIO.
2. Teopwus TBepaOTO TENA: MOJTYOSCKOHEUHBIN KPUCTAILIL.
3. KnactepHble MonenH.

4.  BzaumopencTBYyIOIas MOBEPXHOCTHAS MOJIEKYJIa (METOA MOACIBHOTO TaMUIbTOHUAHA). Jpyrue
KBAHTOBBIE MOJICITH.

5. I/ISMepeHI/Ie CO3JaHHBIX az[cop6aT0M IMMOBEPXHOCTHBIX COCTOSTHUM Ha KOBAJICHTHBIX U METAIINUYECKUX
TBEPABIX TCJIaX.

6.  CnaBuru BCIEICTBUE YKPAHUPOBAHUS U JPYTUE MOTPEITHOCTA U3MEPEHUM. YTIIIbI CBSI3EH.

7.  DHepreTHueckue YpOBHU IMOBEPXHOCTHBIX COCTOSIHUN, 0Opa30BaHHBIX CBA3SIMH cOpOAT - COPOEHT.
8.  XUMHS TOBEPXHOCTHBIX COCTOSTHUM.

9.  H3MeHeHue 3HEPTUU NOBEPXHOCTHOTO COCTOSHHUS BCIIEICTBUE CBSA3bIBAHUS.

10. BnusiHMEe MONSIPHOM Cpenbl WIIM KoazcopOara Ha SHEPTHIO TOBEPXHOCTHOTO COCTOSIHHUS.

11. TToBepXHOCTHBIE COCTOSIHUS, 0Opa30BaHHbBIC MHOTO3KBUBAJICHTHBIMH HHOPOAHBIMHU ajicopOaraMu.
O06pa3oBaHue 30H MOBEPXHOCTHBIX COCTOSTHUM.

Tema 5. CBsi3pIBaHME MHOPOJHBIX BEIIECTB HA MMOBEPXHOCTH TBEPAOTO TesIa
TuroBsle 3a0aHKs COOECEIOBAHUS
1.  HccnemoBaHus MOIYNPOBOAHUKOBBIX 3JIEKTPOAOB. METOIbl U3MEPEHU.
2. OOpa3oBaHHE paguKaNoB (yIBOCHUE TOKA).

3.  M3mepeHue Moja0KEeHU YHEPTETUUECKUX YPOBHEHN U KpaeB 30H. Jlpyrue MeToabl U3MEpeHust
nepeHoca 3apsja.

4.  CpaBHEHHME OBEPXHOCTEW pasziesia TBEPAOE TEJIO — )KUAKOCTh U TBEPJOE TEIO — ras.

Tema 6. Henetyuune no6aBku Ha TOBEPXHOCTH TBEPIOTO Teia. AcopOnus
TuroBsle 3a0aHKs COOECEIOBAHUS
. Henmetyune no0aBku Ha TOBEPXHOCTH TBEPAOTO TeJa.
. I3oTepmbr 1 n300aps! afgcopounn. Ousudeckas ancopOIusi.
. TerutoTa u HEpPrUsl aKTUBAIMH aICOPOIMH, HEOOpaTHMast XeMOCOPOITHSI.

1

2

3

4. VloHOCOpOIHS HA MOIYTIPOBOIHUKAX.

5. AncopOrus Mpu JIOKaJIbHOM CBSI3BIBAaHHUH.

6. JIBOIHBIE CJIOM U IOTEHIUAJIBI B JIEKTPOXUMHUUYECKUX U3MEPEHHUSX.
7

. [lepenoc 3apsina Mexay TBEpABIM TEJIOM U MOHAMU pacTBopa. [lookeHne sHepreTuyecKkux ypoBHER
ITOBEPXHOCTHBIX I'PYII OTHOCUTEIBHO KPAEB 30H.



Tema 8. ®oTo3(peKT u reTeporeHHbIN KaTaius3
TumnoBsie 3ananus codecenoBaHus
1. IToBepXHOCTHBIE LICHTPHI, CBSI3aHHBIE CO CTYNEHIMH U IPYTHUMHU T€OMETPUIECKUMH (DaKTOPaMH.
2. Ponb KUCIOTHBIX M OCHOBHBIX IIEHTPOB B KaTAJIMTUUYECKUX PEAKLIUAX.
3. KoBanieHTHOE CBA3BbIBAaHUE HA KOOPAMHALIMOHHO-HEHACHIIIEHHBIX METAJNINYECKUX U KATUOHHBIX LIEHTPAX.
4. LleHTpbl B OKUCITUTEIBHOM KaTaJIN3e.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE POBOIUTCS B JopMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-1)
Tunossle BOIIPOCHI 3a4eTa
1. XuMu4eckne MeToIbl UCCIIEIOBAHUS IOBEPXHOCTH.
2. Knaccugukarus TBepabIx Tei1. MeTo/ bl MOIy4eHUs YUCTOM MOBEPXHOCTH.
3. U3otepmbl 1 n300aps! afgcopounu. dusndeckas aacopOrus.
4. TerunoTa 1 HEPrUs AKTUBALIUH a7ICOPOIIMH, HEOOpaTUMasi XeMOCOPOIIHSL.
5. MoHocopO1ust Ha MOTyNPOBOJHHUKAX.
6. @orokaranus.

Tunosble 3axanus s 3a4era (IIK-1)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 CBOOOIHO OPUEHTUPYETCS B 3aKOHAX WM MOHATUAX (PU3HKUA U XUMUH
MOBEPXHOCTHBIX  sBJIICHUI.JB MTOJTHOM o0bemMe  Biameer

«3a4TEHON MPAKTUUYECKUMH HaBBIKAMH 3KCIIEPUMEHTAIBHOTO HCCIIEA0BAHUS
(50 - 100 6amnos) noBepxHocTH.YHa BOmpockl OTBe4YaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, IO  CYyIIECTBY. 3HAeT COBPEMEHHBIE  METO[bI
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUMN. |

IK-1 He opuentupyercs B 3akoHax (DM3MKHM M XWUMHH MOBEPXHOCTHBIX

sBIeHU. He MOXeT MpoaeMOHCTPHUPOBATh 3HAHUE W IOHUMaHUE
(e STTTCHOY METOJIOB IKCTIEPUMEHTAIEHOTO UCCIICIOBAHHUS
(0 - 49 Gannos) . P A
noBepxHocTH.JHenpaBuiibHO OTBEYAaeT Ha IOCTABJICHHBIC BOIPOCHI
WJIU 3aTPYIHAETCS C OTBETOM. Y|

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

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

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JIUTEpaTypa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W 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 KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe 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'maaka H.JI. O6mas xumus : yaeb. mocodbue. - uza. crep.. - M.: KHOPYC, 2013. - 752 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

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 : yueOHoe mocodwme. - 2020-09-18; Xumuueckas
¢usuka TBepaoro Tena. - MockBa: MOCKOBCKHIT TOCyIapCTBEHHBIM 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. YaHuBepcureTckas OMOIMOTEKa OHJIAMH: ANEKTPOHHO-OMOIOTeYHas cucteMa - http://www.biblioclub.ru
2. KoncynpranT cryaeHTa. ['ymaHWTapHble  HAayKH:  3JEKTPDOHHO-OMONMOTEYHass  CcUCTeMa -
http://www.studentlibrary.ru

3. Poccuiickas HarmoHanbpHas oubamoreka - http://www.nlr.ru/

4. Hayunas snexktpoHHas Oubiaroreka Poccuiickoit akaieMiun eCTeCTBO3HAHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

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

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/
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JJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
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MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B

ANIEKTPOHHON HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.
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