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PaGouass mporpamma aucummuinabl b1.B.JIB.03.02 «DnektpoHHas MHUKpoO-
CKOIUSI HEOPTraHUYECKUX M KOMITIO3UTHBIX MAaTEpUAJIOB) COCTABJIEHA B COOTBET-
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[Ipencenarens YMK daxynbreta becnanos A.B. (j’q_'“/f--n.._.
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1. Ilesiu m 321249 OCBOEHHUSA AUCIUILINMHBI
1.1. leab AUCHUIIHHBI.

OOy4uTh CTYICHTOB BJIAJCHHUIO COBPEMEHHBIMU METOJIaMH BU3YyaIH3alluu
1 XMMHAYECKOTO aHaJu3a MOBEPXHOCTH PA3IMUHBIX TBEPBIX TEJ C TTOMOIIIBIO
METOJIOB AJICKTPOHHON MUKPOCKOIIMU BBICOKOT'O pa3peIieHusI.

1.2. 3agaua TUCHUIVINHBI:
— 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMHU METOJIaMH U BO3MOYKHOCTSIMU CKa-
HUPYIOIIEN PACTPOBOM U 30HI0BOM JIEKTPOHHOW MUKPOCKOIIHH;
— (opMupoBaHKE HABBIKOB MOJyUYEHUsI U 00pabOTKK HH(MOPMAIUU C TTIOMO-
IO AIEKTPOHHOT'O MUKPOCKOIIA.

1.3. MecTo mucumInHbI (MOAYJsl) B CTPYKTYype 00pa3oBaTe/ibHOM
NMPorpaMmal

JucuuminHa «JEKTPOHHAsT MHUKPOCKOIMS HEOPTaHMYECKHUX U KOMIIO-
3UTHBIX MaTEPHAIOB» OTHOCUTCA K YacTH, (POPMHUPYEMOUN yHaCTHUKAMH 00pa3o-
BaTeJIbHBIX OTHOIIeHUM, biioka 1. Jucuummunasl (Moaynu) yuebHoro miana. B
COOTBETCTBHH C PaOOYMM YUEOHBIM IIJIAHOM JUCHUIUIMHA U3y4aeTcs Ha 4 Kypce.
Bua npoMexyTOYHOM aTTECTalN: 3a4ET.

JIns ee U3y4eHUs UCIOJB3YIOTCS 3HAHUS KypcOB «DPU3MUYECKHUE METOIbI
aHanuza» U «Pu3uka». 3HaHUS U HABBIKH, ITOJYYCHHBIE B PE3YJIbTATE OCBOCHUS
JTAHHOTO Kypca, MOTYT OBITh MCIOJB30BaHbl MPU U3YUCHUU CHEIUATBHBIX MPO-
(GUIBHBIX NUCIMIUIMH, TaKUX Kak «MeTonbl uccieoBaHUsl HEOPTaHUYECKUX U
KOMIIO3UTHBIX MaTepUalioBy, «llepcriekTHBHBIE HEOPTraHUYECKUE MaTEPUabl CO
cnenuanbHbIMU QYHKIUAMNY, «Heopranuyeckne KOMITO3UTHBIE MAaTepUaIbDy, a
TaK)Xe B HAYYHO-HUCCIIEA0BATEIbCKOM paboTe CTYICHTOB.

1.4 IlepeyeHb MIAHKMPYEMBIX Pe3y/abTATOB 00y4YeHHS 110 JUCHHUIIUHE
(Moay.110), COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMM OCBOCHHS
00pa3oBaTeJIbHOM NMPOTrPaAMMBbI

KOI[ U HAMMCHOBAHUC UHAUKATOpA O0C-

Pe3ynbTaThl 00ydeHust MO JUCITUTIITNHE
THKEHUS KOMIIETCHIINU

ITIK-1 - Crocoben OCYHICCTBJIATH CTAHAAPTHBIC OIICpAalluH 11O IpcjraracMbIM MCTOAUKAM, Ha-
IMMPAaBJICHHBIC HA MMOJTYYCHHUE U NCCIICIOBAHUC PAa3JIMIHBIX COG}II/IHCHI/Iﬁ H MaTCpHajIoB

UIIK-1.1. OcymiecTBis€eT CTaHAapTHBIE O1e- | 3HATh OCHOBHBIE METOJIMKH MOATOTOBKH 00pa3ioB
palyu 110 MpeIaracMbiM METOIMKAM, Ha- ¥ TIPOBE/ICHAS aHAIIN3A.

IpaBJIEHHBIE HA MOJIyYEHHE U UCCIIEN0BAHKE
XUMHYECKUX COEAUHEHUN Pa3IMYHON MTPHU-

POJIBI H MATEPHATIOB Ha MX OCHOBE YMeTh MPOBOAUTH MOJATOTOBKY 00pa3IOB M BBI-
UIIK-1.2. Beibupaet onTuManbHbie Tadopa- | MOJHATH aHAIM3 JUIA 00pa3LoB pa3INYHOrO THIA.

TOpPHBIE METO/IBI TTOYUYCHHS U UCCIIEAOBAHUS
XHMHUYECKUX COEAUHEHUN pa3InuHOMN MIpHU-

pOJbI 1 MATEPHAJIOB Ha MX OCHOBC Brnagers MeToMMKON OATOTOBKM 00PA3IOB U BbI-
MTOJTHCHMS aHAIM3a IS 00pa3I[0B PA3TMIHOTO




KO,I[ N HAMMCHOBAHUEC MHAUKATOpa A0C-
THXCHUA KOMIICTCHIIMN

PCBy.TIbTaTBI O6y‘leHI/I${ IO AU CHUIIIIMHEC

THIIA.

[1K-2 - CiocoOeH mpUMEeHSATh COBPEMEHHYIO anmaparypy Ipy IpoBEeIeHUHN HAyYHBIX UCCIIe-
JIOBaHUM, a TaKke 00pabaThIBaTh U AHAIM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI.

UIIK-2.1. OcymiecTBIsSeT UCCICIOBAHUE XU-
MHYECKHUX COCTUHECHUI U MaTePHUAaJIOB C HC-

OCHOBHBIE YaCTH COBPEMEHHOTO JIEKTPOHHOIO
MHKPOCKOIIA ¥ IPUHUMII UX JEHCTBUSA

MOJIB30BAHUEM COBPEMEHHOTO XUMHYECKOTO
o0opynoBaHUs

VYMeTh MPOBOJUTH OCHOBHBIC OTIEPAIIUH U TEXHHU-
gyeckoe 00cyKuBaHue npudopa

HIIK-2.2. O6pabaTsiBaeT ¥ aHATH3UPYET
IKCTIIEPUMEHTAIILHBIC JIAHHBIC, TOJTyYCHHBIE C
UCIIOJIb30BaHUEM COBPEMEHHON XUMUYECKON
anmaparypsl

Brnaners 6a30BbIMH HaBbIKAMH UCIOIb30BAHUSA
COBPEMEHHOM anmnaparypsl IIpU IIPOBEICHUN Ha-
YUYHBIX UCCIIEJOBaHUM

2. CTpyKTYypa M coepKaHue TUCHUITUHbI
2.1 PacnpeesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BHAaM padoT

OO11ast TPyA0EMKOCTh AUCIUILIMHBI cocTaBseT 3 3a4. ef. (108 wacon),
UX pacrpesielieHre 1Mo BuaaM padoT MpeCTaBICHO B TaOIHIIE.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacer)
8

KonrTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCEro): 60 60
3aHsTHS JEKIMOHHOTO THIIA 20 20 - -
JlaGopaTopHbIe 3aHATHS 40 40 - -
3aHATHUSI CEMUHAPCKOTo TUIA (CEMUHAPBI, PaKTHYe-
CKHE 3aHATHS) i i i i
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHcJIe:
KypcoBas pabora - - - -
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 20 20 - -
BeimonHeHe WHANBHTYaTbHBIX 331aHUH (ITOrOTOBKA 10 10 i i
COOOIICHUH, Tpe3eHTaIHil)
Pedepar - - - -
[ToaroToBka K TEKynieMy KOHTPOJIFO 13,8 | 13,8 - -
KonTtpoJs:
IToaroToBka K 3K3aMeHy - -
Oo6mas Tpy10eMKOCTh Jac. 108 108 - -

B TOM YHC/Ie KOHTaKTHAA | o 42 | 642

padora

3a4. eJ 3 3

2.2 CTpyKTypa AUCUMILIAHBI.




Pacnipenenenuie BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3jesiaM
JUCHUTUTUHBI.

Paznensl nuctumnabl, udydaemsie B 8 cemectpe (11 ctyaentoB ODO)

Konngectso yacos
IBueaynu-
Ne HammenoBanwme paznaenos (Tem) Beero Aylfl;T(;)TiHaﬂ Topl}{]aﬂ
pabota
J | 113 | JIP | CPC
1 2 3 4 5) 6 7
1. |TeopeTuyeckue OCHOBBI JIICKTPOHHON MUKPOCKONIUU | 22 4 8 10
2.  |YCTpOHCTBO 3JEKTPOHHOTO MUKPOCKOTA 40 8 16 16
3 dopmupoBaHUe U300paKEHUS B CKAHUPYIOIIEM 10 9 4 4
AIEKTPOHHOM MHUKPOCKOIIE
A Pa3sHOBHIHOCTH CKaHUPYIOIIEH 3JIEKTPOHHON MUKPO- 20 8 8
CKOITUU
5.  |PeHTreHOBCKUI MUKpOAHAIH3. 11,8 2 4 5,8
UTOI O no pazoenam oucyuniurvl 103,8| 20 40 | 43,8
Koumpone camocmosamenvroii pabomot (KCP) 4 4
IIpomesicymounas ammecmayus (UKP) 02 | 0,2
Iloozomoska k mexywemy KOHmMpouo 13,8 | 13,8
Obwas mpyodoemkocms no OUCYUnIUHE 108 | 108
2.3 Coaep:xkanue pa3iesioB JUCUUILIMHBI
2.3.1 3anATHSA JIEKIIUOHHOT'O TUIIA
dopma
Ne Hanverosarine Copnepxxanue paszaena TEKYIIETO
paszznena
KOHTPOJISI
1 2 3 4
1. | Teopernueckue | B3aumoneiicTBue 37€KTPOHOB BBICOKOH 3HEpruu ¢ Be- | Koanoxkeuym
OCHOBBI 2JIEK- | IECTBOM. PaccesiHue anekTpoHoB. XapaKkTepucTuye-
TPOHHOM MHMKPO- | CKO€ PEHTT€HOBCKOE n3inydeHue. Oxe- anekrponsl. Ka-
CKOIIMH TOJIOJIFOMUHECIIEHLIUS.
2. VYerpoiictBo  |KosonHa 3eKTpoHHOTO MUKpOCcKomna. Bakyymnas cuc- | Pegepam.
AJIEKTPOHHOTO  |[TeMa. THIIbI 37IeKTPOHHBIX MyIleK. JleTekTopsl usnyue- | /[oknao na
MHKpOCKomna. |HuM. [IpucTaBKu 4151 CKAHUPYIOMIETO JIEKTPOHHOTO memy.
MHUKPOCKOIIA.
3. | ®opmupoBanue |CkaHHUpOBaHUE dIEKTPOHHBIM TydoMm. CkaHupoBanue | Konnoksuym
M300paXeHus B |BJIOJIb TMHUH. MeXaHU3MbI U pupoaa GopMUpoBaHUS
CKaHHpYyIoeM |KoHTpacTa. [ myOuna dokyca. UckaxxeHus nzoopaxe-
AJIEKTPOHHOM  |HH.
MHUKPOCKOTIE
4. | PazHoBUAHOCTH |[/l€TEKTOpBI CUTHAJIOB, UX XapaKTEPUCTUKU U BIUSHUE Peghepam.
CKaHMpyIolel |Ha popMHpoBaHUE KOHTpacToB. HuzkoBakyymHas cka- | JJoknao ua
JIEKTPOHHOM  |HHUPYIOLIAs 3JIEKTPOHHASE MUKPOCKOIIHMSL. memy.




®dopma
HaumenoBanue
Ne Copnep:xanue paszaena TEKYIIETOo
paszena
KOHTPOJIS
1 2 3 4
MUKPOCKOIIUH
5. | PentrenoBckuii (['eHepanusi peHTreHOBCKOro u3nyueHusi. Crnekrpomer- | Ilposepka
MUKPOAHAJIU3 |pHUs C dHEpreTHuuecKor aucnepcueii. Criektpomerpusi ¢ | pabom. Om-
BOJIHOBOW JTUCIIEPCUEH. uemul O 8bl-
NOJIHEHUU.

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA

(Y4eOHBIM IJITAHOM 3aHSATHUS CEMUHAPCKOTO THUIIA HE MPEAYCMOTPEHBI)

2.3.3 JlaGopaTopHble 3aHATHS

1 cemectp.

®dopma TeKyIero

Ne HaumenoBanue nabopaTopHbIX paboT
KOHTPOJIS
1 3 4
1. |[U3ydenwue ycTpoicTBa 31EKTPOHHOTO PACTPOBOTO MUKPOCKOTIA. Yemuwiii onpoc

[ToaroroBka 06pasIoB.

2. |HccnenoBaHue MOBEPXHOCTU TECTOBBIX 00OPA3IIOB. Omuem no naod.
pabome

3. |HccinenoBanne OMOIOTHYECKUX OOBEKTOB. Pewenue 3a0au

4. |UccnenoBanue penbeda U cocTaBa HOBEPXHOCTH C MOMOIIBIO CKaHU- | Omuem no 1ao.
PYIOLIET0 JIEKTPOHHOI0 MUKPOCKOIIA pabome

5. |KontponpHas padora Nel. KP

6. |[HMccnenoBanue coctaBa HAHOCTPYKTYPUPOBAaHHOIO oOpasua merogoM| Omuem no aab.
PEHTTeHOCTPYKTYPHOTO aHAIIN3a. pabome

7. |OnpeneneHue XapaKTEPUCTUK ONTUYECKUX TMCKOB METOJJaMU TyH- Omuem no naod.
HEJIbHOM M aTOMHO-CUJIOBOW MUKPOCKOIIMH pabome

8. |HccrnenoBanue TUAIEKTPUYECKUX M AJIEKTPOIIPOBOISIINX CBOMCTB Omuem no naod.
TOHKHX TMOJIMMEPHBIX TIEHOK. MaTteMaTrnueckasi o0paboTka pe3yib- pabome
TaTOB.

9. |MaremaTrueckas 00paboTKa H300paKeHHH. Pewenue 3a0au

10. [KouTpomnpHas padora Nel. KP

2.3.4 IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT

KypcoBbie paboThl — HE IPeTyCMOTPEHBI




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecTiedeHUs JJIsi CAMOCTOSI-
TeJbHOW PadoThHI 00YYAIOIIMXCS MO JUCIHUIUIMHE (MOIYJII0)

[TepeueHs yueOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTUINHBI 110

Ne Bung CPC o
BBITIOJTHCHUIO CAMOCTOSTEILHOU PadOThI
1 2 3
1 | Teopermueckas ca- MeTtoaudecknue peKOMEHIAIMN K OPraHu3alliy ayJAUTOPHON H

MOIIOJI'OTOBKA  [BHEAYIUTOPHOH (CaMOCTOSATEIbHOM) PabOThl CTYICHTOB: METO/IH-
2 | Hoxroroska k JIP [deckue ykazanus / coct. T.I1. Cropoxenko, T.b. I[Tounnok, A.B.

3 Pedepar becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aunckuii roc. yu-t, 2018.
4 | Jloxnanpl, npesen- (39 c.
TaIHH HHTepHeT pecypchl 0 AUCLHUILIMHE, B TOM YHUCJIE YKa3aHHbIC B
1.6.

Y4yeOHo-MeToANYECKUE MaTepHabl JJIsl CAMOCTOSITEIbHOM paboThl 00Y-
YAIOMINXCS U3 YHCIIa MHBAIU/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3n0poBbs (OB3) npegocrasisioTcs B hopmax, aJanTUPOBAHHBIX K OTPaHUYEHU-
SIM WX 3/I0POBbSI U BOCTIPUATHS HHGOPMAITUH:

Jis auI ¢ HapyIICHUSMU 3pEHUSI:

— B I€YaTHOU (hopMe YBEJIMYEHHBIM HIPUDTOM,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUis U1 ¢ HapyLICHUSAMH CIyXa:

— B eyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUjis Au1l ¢ HapyIIeHUMU OTIOPHO-JBUTAaTEIbHOTO alapara:

— B IeyaTHoi (opwme,

— B (popMe IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHIT€HTa 00y4YaroIHuXCs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

st popmupoBanusi mpoeccCHOHaNbHBIX KOMIETEHIIMH B Ipoliecce Oc-
BOCHHUSI Kypca HCHONb3YEeTCAd TEXHOJIOTHS MNPO(ECCHOHATBHO-Pa3BUBAOILEIO
oOyueHus, IpeaycMaTpuBaioniasi He TOJbKO Iepefadyy TeOpeTHUEeCKOro Mare-
puana, HO U CTUMYJIHUPOBAHWE W PA3BUTHUE NPOJYKTHUBHBIX IO3HABATEIBHBIX
JEUCTBUN CTYJIEHTOB (Ha OCHOBE ICHUXOJIOTO-NIEAaroru4ecKord TEOpHH IMO3Tarl-
HOTO ()OPMHUPOBAHUS YMCTBEHHBIX JICHCTBUMA).

AKTHBH3AIMHM 1 MHTEHCU(DUKAIIMK TTO3HABATEIBLHOTO MpoIecca crnoco0cT-
BYIOT MOJIETTUPOBAHKUE NPOOJIEMHBIX CUTYyal[Ui, MyJIbTUMEIUNHbBIE PE3CHTALINH
B JIEKIIMIOHHOM Kypce. B pamkax 1abopaTOpHBIX 3aHATUN TPUMEHSIOTCS METOIbI
MPOEKTHOTO 00Yy4YEeHUsI, UCCIEI0BATENHLCKIE METO/IbI, TPEHUHTOBbIE (DOPMBI, Me-
TOJ KOHKPETHBIX CUTyalHil. B mponecce camoCTOSTENBHON AESITENBHOCTH CTY-
JIEHTBl OCBaMBAIOT U AHAIU3UPYIOT MEPENOBOM OMBIT, UCIOIB3Ys MUMEKOLIYOCS
JUTEPATYPY U UHOOPMAIIMOHHBIE TEXHOJOTUH, BBICTYMAIOT C MpPE3eHTAIUsIMHU,



HaKariMBaroT NOPTHOIN0 pa3paboToK.

]_IJ'ISI JuL € OIrpaHUMYCHHBIMU BO3MOKHOCTAMHA 3O0POBbA IIPCAYCMOTPCHA

opraHu3anusa KOHCYJILTEIHI/II\/’I C UCIIOJIb30BAHUCM BHCKTpOHHOﬁ ITOYTHEI.

4. O1leHOYHBIE CPeACTBA JISl TEKYIIEr0 KOHTPOJIA yCIeBAeMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlNU

4.1 OIIeHO‘IHbIe cpeacrBa Jsl TEKYIIEro KOHTPOJA yCII€BAEMOCTH H

l'[pOMe)KyTO‘IHOﬁ arTrecranmmn

Tekymuii KOHTPOJIb OCYIIECTBIIIETCS B YCTHOM U 3JIEKTPOHHOU (popme B IMpo-
1IeCCe BBIMOJIHEHUS JIabopaTOpHBIX padoT. IIpomMekyTOUHBIH KOHTPOJIb MPOBO-
JUTCSI B BUJIE TECTOB M KOHTPOJIBHBIX pa0b0oT. TOroBbIli KOHTPOJIb OCYIIECTBIISA-
eTCs IPUEMOM 3aueTa B 8 cemecTpe.

4.1.1 IlpumepHbie TeMbl pedepaToB, T0KIAA0B, ICCE

4.1.2 Ilpumepbl BAPDHAHTOB KOHTPOJIbHBIX PadoT, TECTOB

4.2 ®oHJ OLICHOYHBIX CPEACTB JIS POBEACHHUS IIPOMEKYTOYHOM aTTecTa-

119707

4.2.1 Bonipochl 11t MOATOTOBKH K 3a4eTy

1.

B w

N o

B3aumoeiicTBre 31eKTpOHOB ¢ BemecTBOM. O01acTh B3aUMOJACHCTBUS
AJIEKTPOHOB: BIUSIHUE ATOMHOTI'O HOMEpPA, 3aBUCUMOCTb OT SHEPIUU ITy4-
Ka, 3aBUCUMOCTb OT yTJIa HakJIoOHA. J[muHa mpobera 3JeKTPOHOB.
OTpakeHHBIE ANEKTPOHBI: BIUSHUE aTOMHOTO HOMEpPA, 3aBUCUMOCTb OT
SHEPI'uM My4YKa, 3aBUCMMOCTD OT yTila HaKJIOHA, YTJIOBOE paclpeeeHue,
pacrpeaeseHue 1o HEPTrUsiM, IPOCTPAHCTBEHHOE pacipeeieHue, Tiy-
OMHa BBIXOA.

BTopuuHbIe 2IeKTPOHBI: BIUSHUE MApaMETPOB Myyka U oOpasiia.
PentrenoBckoe uznydenue. HenmpepblBHOE pEHTIEHOBCKOE HU3TyUYCHHE.
XapakTepucTUIeCKOe PEHTTEHOBCKOE U3JIyUYEHHE.

Oxe-PIeKTPOHBI U KaTOAOJTIOMUHECIICHITHS.

TepMOdIeKTpOHHAS U aBTOXJICKTPOHHAS IMUCCHSI.

YCTpOUCTBO CKAHUPYIOLIETO AIEKTPOHHOTO MUKPOCKOTIA.
DeKTpOMarHUTHBIC JIMH3BI. XpoMaTtudeckue adepparun. Chepruueckue
abeppanuu. ACTUTMaTU3M.

Mexanu3mbl 1 ipupoaa GopmupoBanusi KoHTpacToB B COM. MnTepnpe-
Talus U300paKeHHM.

10.1300paxenus B COM. BrusiHue yckopsitomiero HanpsbkeHus. Bnusaue

pa3mepa anepryphl.



11.Bnmusiaue pabouero pacctosiHus. BimsitHue HakioHa oOpasiia.

12.JlerexTopsl curaanoB B COM. XapakTepUCTHKU U UX BIUSIHHUE HA Pop-
MHUPOBaHUE U300paKEHUN.

13.TpanuuuoHHass CKAaHUPYIOLIAs AIEKTPOHHAS MUKPOCKOTIHSL.

14 . Hu3koBakyyMHasi CKAaHUPYIOLIAs AJIEKTPOHHAST MUKPOCKOTIHSL.

15.Ckanupyromas 3JeKTpOHHAasI MUKPOCKOIIUS B PEXKMME €CTECTBEHHOM cpe-
JTBI.

16.Ckanupyromas 3JIeKTPOHHAsI MUKPOCKOMHS B pEKHMe HaBeIEHHOTO TOKA.

17.BpicoKOBaKyyMHasl CKAaHUPYIOIAs AJIEKTPOHHAST MHUKPOCKOTIHSI.

18.0sxe-31eKTpOHHAS CIIEKTPOCKOTIHS.

19.Ckanupyromas mpocBeYrBaroNIas 3MEKTPOHHAS MUKPOCKOIIHSI.

20.CnekTpoMeTpus ¢ BOJTHOBOM JUCTIEPCUEH.

21.CrnekTpoMeTpus ¢ SHEPTETUUYECKON AUCTIEPCHUEH.

22. Tudpakiust oOpaTHO pacCesTHHBIX AIEKTPOHOB, (OPMUPOBAHNE KAPTUHBI
TudpaKIuy.

23.AHanu3 Mu(paKkIMOHHBIX KAPTHH 00OPATHO PACCESTHHBIX AJIEKTPOHOB.

24.CdoxycupoBaHHBIA MOHHBIN My4OK U ero PyHKIuU. MHxekTopbl. MaHu-
MyJATOPBI BHICOKON TOYHOCTH MO3UIIMOHUPOBAHUS.

25.1TocmoitHOE TpaBICHHE I PEKOHCTPYKIIMH 3X MEpHO# CTpYKTYpHI (3D).

26.0OcHoBHBIE TIpenMyIecTBa U HepocTaTku COM.

27.B03MOXHOCTH CKaHUPYIOIIEH MPOCBEUNBAIOIIEH 2JIEKTPOHHON MUKPO-
CKOTIHH.

28.Bo3moxkaoct COM 11 oTydeHus HAHOCTPYKTYP.

29.UcnonszoBanne COM utsl HiCCIIeIOBAHUS CTPYKTYPBI MaTEPHAIIOB.

30.Bosmoxxknoct COM i1 KicciieIoBaHUsT KHHETHKH TTPOIIECCOB.

31.1TpenmymectBa COM BBUIY 00bIION TITyOUHBI (DOKYyCA.

32.Bo3moxkHOCTH (hpakTorpaduueckoro aHaimsa.

33.[Tonyuenne 0ObEMHBIX MpECTaBICHUN 00 0OBEKTE.

34.2nexkTpoHHas TuTorpadus.

Kpurtepuu oueHKH MO0 MPOMEKYTOYHOM aTTECTAUUM

OueHKM «3a4yeT» 3aciay’KUBAaeT CTYAEHT, OOHAPYKUBIIUKA CHOPMHUPOBAH-
HOCTh KOMIIETEHIIMM, MPETyCMOTPEHHBIX MPOrpaMMON JMCIMIUIMHBI, HEO0XO0-
JTUMBIX JUISl JajdbHenIe yuéObl U npeacTosieid padoTel 1o mpodeccuu, crpan-
JISFOLLUNCS C BBIIIOJIHEHUEM 3aIaHUH, IIPETYCMOTPEHHBIX IIPOTPAMMOM.

OueHka «He3aueT» BBICTABISIETCS CTYACHTY, OOHApYy>KUBIIEMY 3Ha4YU-
TeJbHBIE MPOOENbl B 3HAHUAX OCHOBHOI'O NMPOTPAaMMHOIO Marepuala, JIOIyc-
TUBIIEMY NPUHUUIUAIbHBIE OUIMOKM B BBINOJIHEHUH IPETYCMOTPEHHBIX MPO-
rpaMMoM 3afgaHui. Kak mpaBwilo, OLIEHKA «HE3a4eT» CTABUTCS CTYAEHTaM, KO-
TOpbIE HE OCBOMJIM B JOJKHON Mepe (PYHKIIMU MPENoJaBaTeNss XUMUN U HE CMO-
YT TOPUCTYNHUTH K MPOPECCHOHATBHON AEATEIbHOCTH MO0 OKOHYAaHUU By3a 0e3
JOTMOJHUTENBHBIX 3aHATHIA 110 COOTBETCTBYIOIUM JUCLUHUIIIINHAM.



Kputepun oneHkn chopMHpPOBaHHBIX KOMIETCHLUUN OMNPEIEIISIOTCS
YPOBHEM YCBOEHUS U3y4yaeMoro marepuania u orpaxkenbl B @OC TuCHUIUIMHEL

OneHouHble cpeACTBa I UHBAIWIOB U JIML C OTPAHUYEHHBIMU BO3MOX-
HOCTSIMU 3/I0POBBSI BBIOMPAIOTCS C YUETOM HX WHAUBUAYAIbHBIX NCUXO(pU3NYE-
CKUX 0COOEHHOCTEH.

— IpHU HEOOXOAUMOCTH WHBAJIWJAM U JIMIAM C OFPAaHUYEHHBIMH BO3MOXK-
HOCTSIMU 3JI0POBbSI MIPEAOCTABIIAECTCS JAOMOJIHUTEIBHOE BpEMs ISl MOArOTOBKH
OTBETA,

— IpPU MPOBEACHUM NPOLEIYPHl OLIEHUBAHUS PE3YyJIbTaTOB OOYUYEHUS HH-
BaJIMOB U JIMI C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMHU 3JI0pPOBbsI MpEIyCcMaTpUBa-
€TCs UCIIOJIb30BAaHNE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3HU C UX UH-
JTUBUAYaTbHBIMU OCOOCHHOCTSIMY;

— IIPU HEOOXOAMMOCTH JJI1 O0YYarOIINXCsl C OrPaHUYEHHBIMU BO3MOYKHO-
CTSIMH 37I0POBbsSI M1 MHBAJIHUJOB MPOLEAYpPa OLUECHUBAHUS PE3YyIbTaTOB O0YUECHMUS
10 TACLHUTIMHE MOKET ITPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa oueHuBaHUs Pe3yJIbTaTOB OOyUEHUS] MHBAIMJIOB U JIULL C OT-
PaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsSl IO AUCHMILIMHE (MOJYJIO) Mpeny-
CMaTpUBaeT MpenocTaBleHue UHpopManuu B (popmax, aJanTUPOBAHHBIX K OT-
pPaHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIUH:

JUist Tan ¢ HapyIEHUSIMU 3pEHUS:

— B IIeYaTHOU (popMe YBEJIMYEHHBIM HIPUDTOM,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUjis Au1l ¢ HapyLIeHUMH OTIOPHO-JBUTATEIBHOTO alapara:

— B mieyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTHU OT
KOHTHHI€HTa 00yYaroUIXCs.

5. IlepeyeHb OCHOBHOM U JONOJHUTEILHON YU4eOHOH JIUTEPaTYypPhl, HE00XO0-
AUMOM 1JISI OCBOCHUS TUCUMIIIMHBI (MOYJIs1)

5.1 OcHoBHas JuTEepaTypa

1. Kpumran M.M., fAcuukoB U.C. Ckanupytomasi 3J1eKTpOHHAsE MUKPOCKOIHUS
Y PEHTTeHOCTIEKTPaIbHBI MUKpoaHanus. - M.: Texunocdepa, 2009. - 208 c.

2. Boznecenckuii, 2.®. Metoabl CTPYKTYpHBIX HCCIEIOBAaHUI MaTepHasoB.
Metoapl MEUKpOCKOTIHH [IIEKTPOHHBIN pecypc]| : yueOHoe mocodue / 3.D.
Bozuecenckuii, ®©.C. Wapudymmun, U.11. A6aynnun; M.-Bo 06pa3. u Hay-
ku Poccum, Kasan. nHau. uccnen. texnon. yH-T. — Kazane: U3n-so KHUTY,
2014. — 184 c¢. — ISBN 978-5-7882-1545-7. — Pexum nocrtyma:
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https://biblioclub.ru/index.php?page=book view red&book 1d=428294

5.2 JlonosiHUTEILHAS JJUTEpaTypa

1. PactpoBasi 3yeKTpOHHAs MHUKPOCKOMHS Ui HAHOTEXHOJIOTMHA. MeToabl H
npuMeHeHue [DIIeKTPOHHBIA pecypc] : ¢0. Hayd. Tp. - 3-¢ u3a. - Mockga :
Jlaboparopus 3uanunid, 2017. - 607 c. - https://e.lanbook.com/book/94144

5.3 Ilepuoanyeckue u3aaHus

http://www.msa.microscopy.com

http://www.oup.co.uk/jmicro/scope/

http://www.microrgc.demon.co.uk

http://www.msa.microscopy.com/MSA/MscopyManalysis.html
http://www.edpsciences.com/docinfos/ MMM/OnlineMMM.html
Micron (http://www.elsevier.nl/inca/publications/store/4/7/5/)

Ultramicroscopy (http://www.elsevier.nl)
SCANNING (http://www.scanning-fams.org/)

© N o Ok WD RE

6. MeToguyeckue yKa3aHusl IJis1 00y4aIOUIUXCS M0 OCBOCHUIO TN CHUTLTHHBI
(MoayJin)

MeToauveckue peKOMEHIALMH MPENoIaBaTeJsiM 0 MeTOAUKE MPOBeAeHUs
OCHOBHBbIX BHI0B Y4€OHBbIX 3aHATHH

Jleknuu

Memoouxa umenus n1ekyui
Jlexuuu SBJISIFOTCSL OTHUM U3 OCHOBHBIX METOJIOB OOYUEHHUS 110 JUCITUTUIMHE,
KOTOpPBIE JOJKHBI PEMIATH CICAYIOIIME 3a1a4u:
— U3JIOKUTh BOXHEWILHMK MaTtepuan NporpaMmbl Kypca, OCBELIAIOIINN OC-
HOBHBIE MOMEHTHI,
— Ppa3BUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITEIBHON paboTe Haf
yueOHOW U HAyYHO! JIUTEepaTypPOH.
['maBHOM 3a/1aueil KaKI0U JICKIUH SIBJISIETCS PACKPBITHE CYIIIHOCTH TEMBI U aHA-
JIM3 €€ TJIaBHBIX IMOJIOKEHN. PEKOMEHIyeTCsl Ha IEPBOM JIEKLMH JIOBECTH 10
BHUMAHUS CTYJICHTOB CTPYKTYPY Kypca U €ro pa3/eibl, a B JaJIbHEUIIEM YKa3bl-
BATh HAYAJIO KaXJOTO pas3zena, CyTh U €ro 3a1a4u, a, 3aKOHYMB U3JI0KECHUE,
MOIBOJIUTH UTOT TI0 3TOMY pa3/eily, 4TOOBI CBSI3aTh €r0 CO CICTYIOITIM.

Cooepoicanue nexyuii
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https://biblioclub.ru/index.php?page=book_view_red&book_id=428294
https://e.lanbook.com/book/94144
http://www.msa.microscopy.com/
http://www.oup.co.uk/jmicro/scope/
http://www.microrgc.demon.co.uk/
http://www.msa.microscopy.com/MSA/MscopyManalysis.html
http://www.edpsciences.com/docinfos/MMM/OnlineMMM.html

Copeprkanue Jekuuid onpenensiercs padboyeit nporpammoit kypca. Kpaitne sxe-
JaTeNbHO, YTOOBI KaXk/1ast IEKIIMS OXBaThIBajla U MCUEPIbIBAJIA OMIPEICICHHYIO
TEMY Kypca U MpeACTaBiIsiia cOO0M TOTMYECKH BIOJHE 3aKOHUYEHHYIO PaboTy.
Jlyurie cOKpaTuTh TeEMy, HO HE JOIYCKaTh MepephiBa €€ B TAKOM MECTE, KOTaa
OCHOBHAsI HJied €Ile TTOJIHOCTBIO HE PacKphITa.

JlabopaTopHble 3aHATHSA

Memoouka nposedenust 1a60pamopHvIX 3aHAMUU
[enssmu ipoBeIeHUSI TAOOPATOPHBIX PAOOT SBIISFOTCS:
— YCTaHOBJICHUE CBS3€M TEOpUU C MPAKTHKOW B (hOpMeE SKCIEpUMEH-
TaJIbHOTO MOJTBEPKICHUS TOJIOKEHUN TEOPUU;
— oO0yuyeHHEe CTYJCHTOB YMEHHUIO aHAIM3UPOBATH IMOJYUYEHHBIE PE3yiib-
TaThl;
— KOHTPOJIb CAMOCTOSITEIbHOM pabOThI CTYICHTOB MO OCBOCHUIO KYypCa;
— oOydeHue HaBbIKaM NMPoheCCUOHAIBHOU IeSITEILHOCTH
[{enun 1abopaTopHOro MPaKTUKyMa JOCTUTAIOTCS HAWITYUIIUM 00pa3oM B TOM
CJIy4ae, €CJIU BBIITOJTHEHUIO SKCIIEPUMEHTA IPEAIIECTBYET ONPEIeTICHHAS TO-
roTOBUTENbHAS BHEayAuTOpHAas paboTa. [loaromy npemnogaBaTens 00513aH T0BE-
CTH JI0 BCEX CTYJEHTOB IpaduK BBHIMOJHEHUS J1a00paTOPHBIX PabOT C TEM, YTO-
OBl OHM MOTJIM 3aHUMAThCS LIeJICHANPABICHHOMN JOMAITHEH TTOATOTOBKOM.
[lepen HauaoM ouepeHOTO 3aHATHUS MPENOIABATENb I0HKEH YI0CTOBEPUTHCS
B FTOTOBHOCTH CTY/ICHTOB K BBIMIOJHEHUIO Ja00paTOPHOU pabOThI MyTeM KOPOT-
KOro co0eceoBaHus U MPOBEPKHU HAIMYMS Y CTYJEHTOB 3arOTOBJICHHBIX MPOTO-
KOJIOB ITPOBEJICHUS pa0OTHI.

Yka3aHusi 10 caMOCTOATEJILHOM padoTe

CamocrosiTenbHast pabota cocraBiser He MeHee 50% OT BpeMeHH, OTBO-
JUMOTO Ha W3y4YeHHE AMCHUIUIMHBL. [Ipm camocTosiTenpHOW paboTe CTYACHT
JOJDKEH O3HAKOMHTBCS C OCHOBHBIMH y4€OHHMKAMHU W YYEOHBIMU IMOCOOMSIMH,
JOTIOTHUTEHHON JIUTEPATYPON M MHBIMU JTIOCTYITHBIMU JINTEPATYPHBIMU HCTOY-
Hukamu. [Ipu pabote ¢ nurepaTypoit Mo KOHKPETHBIM TeMaM Kypca, B TOM YHC-
Jie yKa3aHHBIM JJISI CAMOCTOSITEIIbHON MPOPa0OTKU. OCHOBHOE BHUMAHHE CIIETY-
€T YACNATh BAXKHECUIITUM TIOHSITHSIM, TEPMUHAM, OTNPEICICHUM, ISl CKOpeuIIe-
T'O YCBOCHUS KOTOPBIX 1IEJIECO00Pa3HO BECTH KPATKUI KOHCITCKT.

7. IlepeyeHb UH(OPMANMOHHBIX TEXHOJOTM, HMCHOJb3yeMbIX NPH
OCYIIECTBJIECHMH 00pPa30BaTeJILHOI0 IMpoluecca Mo AUCHMIUIMHE (MOIYJIIO)

(mpu HEOOXOTUMOCTH)

8.1 Ilepeyens MHPOPMALMOHHBIX TEXHOJIOI MM
Hcnonp30BaHne dIEKTPOHHBIX NPE3EHTALMN IPU IPOBEACHUM 3aAHATUN.
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7.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 0OecedeHusl

B xypce mabopaTopHbBIX pabOT HCIONB3YeTCs CIEAYIOINIee MPOrpaMMHOE
obecneuenne: Imagel 1.45 (freeware), a Takke CTaHIApPTHOE MPOrPAMMHOC
obecnieueHue, rmocrasiusemoe ¢ ooopyaosanuem (JEOL SEM JSM-7500F, JEOL
JSPM-5400, Oxford Instruments INCA Energy).

7.3 IlepeuyeHb HeOOXOAMMBIX MHPOPMALHMOHHBIX CIPABOYHBIX CHCTEM
1. Dnextponnas 6ubnuoreunas cucrema eLIBRARY.RU
(http://www.elibrary.ru)/

8. MaTepua/IbHO-TeXHHYECKasi 0a3a, He00XoaAUMAasi JAJIsl OCYLIEeCTBIEHHUSA
00pa30BaTeJbHOI0 NMPOLECcCa MO AUCHUIIAHE (MOTYJII0)

MaTtepuajJbHO-TeXHHYECKOE o0ecnevyeHne JUCIIHIITHHBI

Ne Bun pador
(MoayJisl) M OCHAIIEHHOCTh
1. JlexunoHHble 3aHsATUSA | JlekMOHHAs ayAuTOpUs, OCHAIIEHHAs] Y4eOHOU MeOeblo,
MEPEHOCHBIM IPOEKTOPOM, HOYTOYKOM, TOCKOM-3KPaHOM
YHUBEPCAIBHBIM U COOTBETCTBYIOIIUM MPOTPaMMHBIM o0ec-
neuenuem (ayn. 435C).
2. JIaGopartopHsble 3aHs- | JlaGopaTopusi ¢ yCTaHOBJIEHHBIM 000pyI0BaHHEM: DJIEKTPOH-
TUA HBI pacTpoBsiii MuUKpockon JEOL JSM-7500F, 30H10BBIH
ckanupytoumiit Mmukpockon JEOL JSPM-5400. (ayn. A020).
3. I'pynnoBeie (MHAMBHU- | YueOHas ayIUTOpUs Ui POBEAEHUS IPYNIOBBIX U HHIUBHU-
JyaJibHbIE) KOHCYJIbTA- | AyaJbHBIX KOHCYJIbTAIIMM, OCHAIICHHAsI YIeOHOU MeOebio,
izt uHTepakTUBHOM H0ckoit SMART Board, kopoTkodoKkycHbIM
MHTEPaKTUBHBIM [IPOEKTOPOM, HOYTOYKOM, MEJIOBOM JTOCKOI
¥ COOTBETCTBYIOIIMM MPOrpaMMHBIM obecriedennem (422C)
4. Texkymuii KOHTPOJIb, VYyeOHas ayquTopus U1 IPOBEIECHUS TEKYILIETO KOHTPOJIS U
IPOMEXYTOUHAs aTTe- | MPOMEXYTOUHOM aTTecTaluu, ocHalleHHas y4eOHoil meOe-
cranus 7610, nHTEpakTuBHOM Hockoi SMART Board, kopoTkodo-
KYCHBIM MHTEPAKTUBHBIM IIPOEKTOPOM, HOYTOYKOM, METTOBOM
JIOCKOM M COOTBETCTBYIOUIMM MPOrPaMMHBIM OO€cTieueHUEeM
(422C)
5. CamocTtositensHas pa- | [lomerenue st caMOCTOATENIBHOM pabOThI CTYIEHTOB, OC-

oora

HaIllleHHOE Y4eOHOI MeOenblo, KOMIbIOTEPHOW TEXHUKON C
BO3MO>KHOCTBIO MOAKIIOYeHHS K ceTu «MHTepHeT» u obecrie-
YeHHOE J0CTYIIOM B 3JIEKTPOHHYIO HH()OpPMAaIIMOHHO-
obpa3oBaTenbHyI0 cpeay yuusepcurera. (aya. 428c, 431¢)
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