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1. HEJIM OCBOEHUWS JTUCHUITIUHBI

Kypc "Xumudeckas TEXHOJIOTHs HAHOKepaMEKA'" [PE/IIoIaraet O3HAKOMIICHUE C XUMHYe-
CKUMH, TeTepo(asHbiMu, raso(asHbIMi METOJIAMY CHHTe3a HAHO-YaCTUI[ ¥ HAHOCTPYKTYP, U3yue-
HUEM WX (PM3MKO-XMMHYECKHX CBOMCTB, CTPYKTYPHBIMH OCOGEHHOCTAMM HEOPraHMYECKHX HAHO-
Pa3MEpHBIX YacTHIl, OKCHIOB METAJIOB, COCTMHEHUH KPEMHUS , ITHPKOHUS, QyJUIEpEHOB U yIle-
pOIHbIX HAHOTPYOOK . JlaeT npeacrasieHue 00 0COOEHHOCTSIX XUMHUYECKON TEXHOIOIMH POU3-
BOJICTBA HAHOKEPAMUKH, OCOOEHHOCTSIX UX (GU3NUECKUX CBOMCTB.

IIpy m3ydenum Kypca 3aKnafbIBaOTCsS OCHOBBI U OOIIHME IIPENCTABIEHHE O TeXHONOrHE-
CKUX JUCIMIIMHAX, KOTOPLIE IIPH LOCHEAYIONEM 00ydeHIH OyyT pa3BUTHI [IPH YTEHUH KypPCOB
CeNUaIbHBIX AUCIHUILIKH. [ nonuMaHusl pakTHIECKOTro MaTepuana HeoOGX0AUMO 3HAHKUE OCHOB

HEOPraHu4ecKor u QU3UYECKOM XUMHUH.

Kypc wmmeer neneto copMHpOBATH OCHOBBI TEXHOJOTHYECKOIO MBIIUICHUS, PACKPHITE
B3aUMOCBSI3M MEXY Pa3BUTHCM XMMHUYECKOHW HAYKU U TEXHOIOTUM IIPOU3BOJACTBA HAHOPA3ME]-
HBIX U HAHOCTPYKTYPHBIX MATE€PHAIOB, HOAIOTOBUThH CTYAEHTOB K AKTHBHOMY H3YYEHHIO CIICIIHU-
AJIBHBIX JAUCIMILIMH, PA3BUTH B HUX TBOPYECKOE OTHONICHHE 10 OCBOCHMIO 3HAHUU TEXHOJIOIUH
NPOU3BOJICTBA HaHOMarepuanos. Kypc 1o/mkeH 00eCHeuTh B MONHOM Mepe MOHMMAHUE CTY/1CH-
TaMH IIeJICH ¥ 3a/1a4 XUMHUYECKOH TEXHOIOTMH HAHOMATEPUAllOB, U3yUYCHHE OCHOB IPOU3BOJICTBA
MaTepUaloB M HU3JCINA M3 HUX, IPAKTUYECKOE W HAYUHOE MPHIIOKEHHE TTOJYYCHHBIX 3HAHUI K

CO3/IaHMIO MUKPOCHCTEMHOM TEXHUKH, JJIEKTPOHHBIX HAHOIPHOOPOB

2. MECTO JUCIIMIIJIUHBI B CTPYKTYPE OIIOII BO

Hucnunnnna ornocutes k 6a30Bod yacTu ydyeOHOro ILTaHa IOATOTOBKM Gaxamappa. Kypc
"XuMHUeCKas TEXHOTIOIU HAaHOKEPAMUKIy MpeaBapset 6asoByro IOATOTOBKY CTYAEHTOR IO /lHC-
LHUIUIMHAM «DH3UKO-XUMUYECKHE OCHOBBI MHKPO- W HAHOCHCTEMHON TeXHUKHY, «Matepuaione-
JICHUE HaHOCTPYKTYPHPOBAHHBIX MaTepuasioBy» , «KBaHTOBas u onTHYecKas 37aeKTpoHukay, «Mo-
AENUPOBAHUE U NIPOEKTUPOBAHUEC MHUKPO- U HAHOCUCTEM», «lIpolecchl MHKPO- B HAaHOAIEKTPOH K-

KK», ((3OH,ZIOBBI€ TCXHOJOTHUM, <<HpO€KTI/Ip0BaHI/I€ QJCKTPOHHBIX CPEACTB.

3HaHusl, TONyYEHHEIE B JAHHOM Kypce HEOOXOIMMBI IS JAalbHEHIIEro o0ydeH s M0 IHc-

OUITIMHaAM BapHaTHBHOfI qacCTH.



3. KOMITETEHIIHA OBYYAIOILEI'OCSl, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUS JUCIHUILIAHBLI

B mponecce ocBOCHMST THCLHIIMHb OGYUAOIMICS TOMKCH JEMOHCTPUPOBATEH CIIEAYIO-
|

IMHe Pe3yJILTATHI 00pa30BAHMU:

1) 3uarp
- 0a30BBIE TEXHONOTHYECKHE [POTIECCHI M 060PY IOBAHHE, HNPUMEHSIEMBIC B HpOI/I73BOﬂ;CTiSe
Ha"omarepuaios (ITK-8, JIK-10)
2) Vmern:
- HCIIOJIb30BaTh 0A30BbIC TEXHONOTHYCCKUE IIPOIIECCHI K 000PYI0BAHIC, LIPHMCHSIEMBIE B Hf)o-
H3BOJICTBC MATCPHANIOB, KOMIIOHCHTOB HAHO- U MHKPOCHCTEMHOM TEXHUKHT (HK;-S, TIK-l 0)

3) Buaaners:
|
|

MOM B IIPOHU3BOJICTBEC MarcpualaoB M KOMIIOHCHTOB HaHO- U MHKpOCI/I‘CTeMHOﬁ Te}(HLﬂ[KH
\
(TTK-8, I1K-10) | |

B PE3YIbTAaTEC U3YYCHUS OUCITUIIINHEI OGy‘IaIOIHI/IfIC?{ HOJDKEH OCBOHTL CIICAVEIOIINE \KOMHGT‘;CH- ‘
; |

- TOTOBHOCTHXO pa6OTbI Ha COBPEMCHHOM TCXHOJIOTHYCCKOM O60py,HOBaHI/IPI, HCH¢)HBSy€-

AU i : |

(ITK-8) roTOBHOCTBIO HCIIONIB30BATh 6A30BEIC TEXHOJOIHYECKHC IIPOLECCHI 1 06opiyn0B‘a He,
T i
IPAMCHACMEIC B IIPOU3BONICTBE MATCPUAIOB, KOMIIOHEHTOB HAHO- ¥ MHKPOCHCTEMHOM TEXHUKH, |
‘ , ‘
(IIK-10) roToBHOCTBIO PaGoOTaTh HA COBPEMEHHOM TEXHOJOIMUCCKOM 000pytoBaHuH, LIC-

[TOJIB3YEMOM B IIPOU3BOJICTBE MATEPHAIIOB H KOMIIOHEHTORB HAHO- H MHK.]JOCHCTCMHOﬁ TEXHHIKH,

4. CTPYKTYPA M COAEPKAHUE JIMCITUILIMHBI (MOJIVY.JI51)

OO1mast Tpy10eMKOCTD NUCHUILTHHB COCTABISET 6 3aUCTHDIX €/IMHuIEL, 216 Jaca.

No al g Bupab! yuebnoii pabotel, BiiIroyas camo- Obpem Dopmsl Telcyu[@-—‘
n/n § 5 CTOSTENIBHYIO paboTy CTYACHTOB |  yueGHOM ro KOHTpOms
3l S U TPYIOEMKOCTD (B 4acax) paGoTsl YCNIEBAEMOCTH
Paspen Ol 8 ¢ NprUMeHe- (no Hedeism
JUCHUIIIIHUHBI E . =l 2ol o a2l 2 2l O o | HUEM HHTe- cemecmpa)
5 =S| E| 2l 28 2Bl & ~| PaKTUBHbLIX| (hopma mpome-
T | 2| 8| 8% Q| 29 = =| wmeromon HYTOUHOMN
=8 E 8 5= 2= 5 (B gacax / aTrecTalu
? é § % %) (no cemecmpanm)
A I = I
1| Temal . Ha- |7 1 5 5
HOCTPYK-
IZEI’:;’Z;‘“ 2| 2 2| 2 18 6/50
Jlexuun 3 5
1,2,3 1)




Ne
/o

Buner yuebHoii pabotsl, BKIFOUas caMo- O6bem | Dopmbl TEKYIIIE-
CTOATENIBHYIO pabOTy CTY/ICHTOB |  yucOHO# r'0 KOHTPOJISI
U TPYAOEMKOCTb (B Hacax) paboTh yCIeBaeMOCT!
¢ IpUMeHe- (no nedensam
HUEM UHTE-|  cemecmpa)
2 ) PaKkTHBHBIX| (opMa pome-
© | = mertonos XKYTOUHOM
E (B wacax / arTecTaluu

%) (no cemecmpam)

Cemectp

Pazpen
JUCHMITIIAHBI

Henens cemecrpa

Jlexiimn
3AHATHA
paboThI
paborbl

Koucymbrammm
[IpakTrueckue
Jlaboparopueic

KoHTposnbHbie

2 | Tema 2. I'a- 7
3acdazseIit
CUHTE3 Ha-
HOoMaTepua- s ) 8 6/50 Pertaar-

JIOB ¥ HAHO- 2 KOHTpPOJIb |
CTPYKTYD. 6 2
Jlexumu
4,5,6

[\

3 | Tema 3. 7 7 2 2 2
Xumuue-
CKue Me- 8 2 2
TOIbI CHH-
Te3a Jlex- 9 2
nyu 7,8,9

18 6/50

4 | Tema 4. 7 2 2 2
Texnoio-
I'Hs yIpas- 2 2
JISIeMOM
KPUCTATUIH-
3aLMH OK-
CHJIOB IIpu
CIeKaHWH
Jlekiuu
10,11,12

2 18 6/50 Peprn-
KOHTPOJB 2

10,11, 12

5 | Tema 5. 7
OynnepeHbl
Y yTJIepo-
HBIC HAHOT-
pyOKH 2
Jlexunu
13,14

13,14

2 18 4/50

6 | Tema 6. 7
OcobenHo-
CTHU XHUMHU-
YECKUX U
¢dusnIeckux
XapaxTepu-
CTHUK HaHO-
Marepua-
JoB Jlekuuu
15,16,17,18

2 18 8/50 HeAnir-
2 KOHTPOJIb 3

15,16,17,18

Uroro (216 uac) | 36 18 18 108 36/50 Ok3amen, 36




4.1. Teopernuecknii Kype

(MyIbTUMEMAHOE CONPOBOXK IEHIE)

Temal. HAHOCTPYKTYPHBIE MATEPUAJIBI
Hexyun 1 Victopus passutus HayKH o HaHOCTPYKTYPHPOBAHHLIX MaTepHéﬂaX.

Bomnpocer: 1. Beenenue. [leppsie Hay4Hbie YIOMHHAHUS O MalbiX 4acTHIiax. 2. i aKTI/I'LI*E%
CKOC Ha4ajio u3y4eHU HAHOCTPYKTYPHOTO cocToAnus. 3. Ocobble CBOHCTRA U CTpoeHI/Jie Malb ‘x
ATOMHBIX arperaunid. 4. Buespenne B TeXHOJIOTHY TTPOM3BOJICTBA TPAH3UCTOPOR U nage[pos H&-{f
HOMaTepHaoB. 5. Havano MHTEHCHBHOIO HO3HAHKS TREPOTO TENa I pa3BUTHA TeXHHKtﬂ MaHu }
IIYJIMPOBAHYUS aTOMAMU U MOJIEKYIAMHY. 1 |

Jlexyun 2 XapaKkTepucTHKA HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAIOB.
Borpocer: 1. O6mas xapaxrepucruka HAHoCTPyKTyp. 2. Monenu crpoeHnd u Q)opMHpbBaHHg
HaHowacThil. 3. KoMOMHAMA CTPYKTYPHBIX 571€MEHTOR HAHOYACTHIL.
Jexyun 3. CTpyKTypa HAHOYACTHI| I HAHOCHCTEM.

Bompocsr: 1. Yposnu nepapxuu HaHOCTPYKTYP. 2. OCOOCHHOCTH BAMSHUA HAHOYACTHI] L{a (:BoaL

CTBa HOPMHUPYEMBIX usfenui. 3. OrHeynopuas Ipuposia OKCHIOB METAIOB. 4. Binsuue cnocoL

608 moJTyYeHUs Ha MOPHOIOTHEO HAHOMATEPUATIOB.

Tema 2. TASO®A3HBIA CUHTE3 HAHHOMATEPHAJIOB 1
HAHOCTPYKTYP
Jexuusa 4. I'azophasubiii MeToy ciunaTe3a HaHOMATEPHAIOB

Bompocsr: 1. CoBpeMeHHBIE 3KCTIEPHMEHTAIIBHBIE METOEI uccrenoBanust serectsn. 2. TexHuKa

|
v |
KOHJICH AWM Ta3a. 3. CxemMa THIIOBOH YCTaHOBKH AJId 1OJIy4Ye-

|
IS HAHOHACTHI] U3 NIEPECHIICHHOrO Iapa. 4. MoepHu3anus mpouecca KouieHcaiy raga mpu
|
[pON3BOACTBE HanovyacTUL. Cxema yeTanoBku. 5. Tepmmdeckoe ucnapenue. 5. Haneinenpe .
5 i
0.Jlazeproe ncnaperue 7. MeToms! ra3oBoii KOHJICHCAIUY. 1

Hexyun 5. Cuutesa HAHOKPHCTATTNIECKIX HUTPUIOB
Bonpoesr: 1. Merojsl rasosoit kouzercanmu. 2.Cuanres HAHOKPUCTAIHYIECKOr0 HUTPHIA %amom-l
Hys B IOTOKE aMMuaka. 3. IlapohasoBslit CHHTEs HUTPHIA AMIOMUHHS B HOTOKE 430Ta. Cxe‘ma ye- 1
TAHOBKH.
Jexkyua 6.  PactbUIATeNBHbIA THPOIH3
Borpocsr: 1. PacibuIHTEBHEI HHPOMI3 OKCHIOB METAIIOB. 2. Y CTAHOBKI JULS pacqmnrqenbﬁorb
nuposmsa 3. Matepransl 1 HpI/IMeHeHI/IH B pacbUIUTe/IbHOM nuponrse 4. [Tavennnle peaKT0~

per 5. llperMyniecTBa B HETOCTATKY ILIAMEHHBIX PeaKTopoB 6. KOHTPOILHbIE BOIPOCE ?



Tema 3. XUMHUYECKUE METObI CUHTE3A
ﬂekuuﬂ 7. 301B-TeJb CUHTE3 HAHOYACTHI]
Bonpocsr: 1. 3oib-ress criocob cunresa Ha”o4acTull 2. Cxema 300b-Telnb cnoqio6a

|
3. CxeMa yCTaHOBKHY MOJTYYeHHS CEPHICCKIX YACTHI] reneobpasHoro Marepuana 4. MexaHI/I%M

) i |
IUAPOJIK3A AIKOKCHI0OB METAILIOB 5. 3aBUCUMOCTD CKOPOCTH THAPOIIN3E OT Pa3InHHBIX #baKTOpbB.

0. Y naneHue pacTBOPHUTEIIS U CYIIKA ‘

Hexuun 8. MeroJ1 peBepCHPOBAHNS MUIIEIIILI |
Boupocer: 1. PerepcrBuste Munemist 2. Meton [TONYUEHHS KEPAMWYECKHX HAHOYACTHL] | OCANK G-
HUCM U3 pacTBOPA CONEH Npexypeopa. 3. XUMHUECKIH CHHTE3 NPEKepaMAucCKi MOJTAMEPOB.

Jexuua 9. Tepmudeckuii CUHTE3 U3 HPEKEPAMHUECKIX ITOTHMEPHBIX

| IIPEKYPCOPOB. ‘

\
Borpocer: 1. Omxur aMop@HbIX TpekepamMmdecKux OpomKoB. 2. CxeMa yCTaAHOBKY MOJyYeH’sS

YIITPasepeH JIa3sepHbIM criocobom. 3. Mexanoxumudecknit cunres 4. Ctpykrypa Haﬂonqpoumot;,
|
|
HOJTYICHHBIX H3MCIIBYCHHEM B IIAHETAPHBIX MEIBHHUIAX ¢ MPUMEHCHUEM KATalH3aTopa ‘HBMeH%-

genus 5. Koatponbusie BOIIPOCHT
Tema 4. TEXHOJOI'US YIIPABJILIAEMOM KPI/ICTAJIJII/IBAHI/IH

OKCHJIOB ITPU CITEKAHUU
Jexuua 10, Kpucrammsamus OKCHIOB METALIOB HIPU CIIEKaHUH
Bonpocer: 1. Kpucrammsanus okcuioR MeTaos 2. CrpyKTypHbIE 0COOEHHOCTH HEOPraHHu-
HECKHX HAHOPasMEPHLIX 4acTHIL (POPMUPYEMBIX Npu criekaunu 3. XUMU3M CBA3M KepAMUUCCKIX
HanouacTuil. 4. BiusHie NOBEPXHOCTH KPUCTAILIOB
Hexyun 11. Kontpommpyemoe TepMuueckoe pa3iioKeHue
METaNIO0PTaHUYECKUX TIPEKYPCOPOB
Borpocsr: 1. @opMupoBanne nayTHHOTOAO6HBIX CTpyKTYphl 2. ®opMupoBanue KyGonofo6HbIx
KPUCTAIIATOB. 3. POPMUPOBAHUE CTPYKTYPhI JHOKCH A TATAHA 1
4. CTpyKTypa HAHOYACTHL COE/IMHEHMH KPEMHUS, CBUHIIA, HUPKOHUA 5. KOHTpoabHbIE B‘prOCbI_
Jlexyua 12. Camoopranuzanus HAHOYACTHI]
Bonpocer: 1. HamoitexytsipHbie cTpyKTypEI ¢ yHacTHEM HAHOYACTHIL
2. Tlomyyenus HAHOYACTHI] PA3IUUHOTO pazmepa u dopmal 3. [Tpomeccsr opranusarmy u jbaMoop%a-
HA3ANK HAHOYACTHI Ha LIpuMepe Yactull cepebpa u 3omota. 4. ITporecch TpaHCJIE[I_II/IOHH(;DFO u oéﬂ-

| |
CHTAIIMOHHOTO YIOPSAOICHNA HaHOYACTHIL 5.1Tp0oGIeMbI CO3/TAHUS SNEKTPOHHBIX HAHOIPAGOPOB. |



Pazoen 5. ®YJIJIEPEHBI U YT JEPOJHBIE HAHOTPYBKH

Jexyua 13. Hanoxumus rpymiuss YIIIEPOJIa ¥ KPEMHUSL,

Bonpocsi: 1. HagouacTuim! yriepona n kpemuus 2. Oymnepensl. 3. Peaknus savemenms XJI0p-

(yniepenos 4. Peaxrus BHC/IPCHUSA METAINIOB B (QYIIEPEHBI 5. BHEIPEHHE HUHEPTHBIX rés(ns B (hyI-

| . 1
JIEPEHBI 6. Perynmposanue peakuonnoi criocoGHOCTY METaILI(yINepeHos 7. Krnacreps! kpemius

Mexyus 14. Xumus yroeponnbix HAHOTPYOOK

Borpocer: 1. Crpykrypa yriepomubix HAHOTPYOOK. 2. CHHTE3 YIIEepOHbIX HaHOpr6OKL

3. Xnumus HaHOTPYGOK 4. 3amonmnenue BHYTPEHHUX 11010¢Tel S. [IpuBuBKa (l)yHKHI/IOiHajJIBHLD(
Ipynr. 6. Buenpenue atromoB u MOJIEKYJ]I B MHOTOCTIOHHBIE TPyOKH ;
Tema 6. OCOBEHHOCTI/I XUMHMYECKHUX U GV3UYECKHUX |
XAPAKTEPUCTHUK HAHOMATEPHAJIOB |
Jekyua 15. ‘P(BMepHme 3G HEKTHI B HAHOXUMUHM YACTHIL U HAHOCHCTEM |
Bonpocer: 1. Keanrossiii pasMeprm 5(PAEKTHI B HAHOXMMUK 2. 3aBHCUMOCTE CBOHCTE VIaTepHaﬂOB‘OT
pasMepor JacTuil 3. XUMHYECKHE CBOMCTBA H30MALHOHHBIX IIOBEPXHOCTEH 4. OrooeHHbcrv @Jﬁ
SMUCCKUX CBOMCTB OKCHIOB Metainos 5. duzndeckne crocTRa HaHO(ha3HoH Kepamuky | \6 KOHJ
TPOJILHBIE BOIIPOCHI
Hexyua 16. BoicokowioTHie HAaHOCTPYKTYPUPOBAHHBIE CHCTEMEI

Bonpocer: 1. [Toxyuenne BbIC(l)KOHJIOTHBIX HAHOCTPYKTYPUPOBAHHEIX CHCTEM. 2. CBEpIIACTHY-
HOCTb ¥ THOKOCTE 3. DIIEKTPUYECKHE H ONITHYCCKHE CBOHCTRA 4. IepcriekTrBel pHBBI/ITH&‘ HAHO-
TEXHOJIOTHM OKCUIIOB METAILIOR 5. KOHTPOJIBHEIEC BOIIPOCH

Jlexyua 17. Cunres Tyromiapkux OKCH]I0B
Boupocer: 1. Cunres Tyromnaskux HAHOIIOPOIIKOB B BEICOKOTEMIIEPATYPHOH mnasme 2. Cunres
IIPO3PaYHON HAHOKEPAMUKH Ha OCHOBE IIMUHENH 3, CpaBHUTETBHBIC XaPAKTEPUCTHKA HAHOMATE
pyaos 4. KOHTposbHbIE BOMPOCh

Mexuun 18. CpaBHUTENBHBIE TeXHITUECKHE XapaKTEPUCTUKHI
HaHOMAaTECPHAJIOB

Bonpocsr: 1. Temneparypoycroiiunppie CTCKIIOKCPAMUIECKAC 1 CTCKIOKPUCTAILIMYCCKHE | TTOKPbi-
THA JUISL XUMHYCCKOW W ITUINEBOY TIPOMBIIUIEHHOCTH.
2. BBICOKOKpeMHe3eMHCThIE BOIOKHA 1 MaTepHallbl Ha UX OCHOBE.
3. Pecypcocheperartomnume CTEKN000pasHbIe IEHOMAaTePRAIbL.
4. CTeKII000pa3HbIe U CHTAIIOBIE ONITHYECKH NIPO3PAYHbIE MAaTEPUAIIBL.

5. Hospie nayunbie nanparnenus u Texmonorau XX] BEKa.

9



15

JIaboparopHa.1 paGora 1
JlaGoparopuas paGora 2

JIabopatopHas paGora 3

Jlaboparopuas pabota 4

Jlaboparopras paboTa 5
JlaGoparopnes: pabora 6

JlaGopatopuas pabora 7
JlaGoparopuas pabora 8

Jlabopartopuas pabora 9

IpakTtuyeckoe 3ansarue 1
[IpakTruecks® 3anarue 2
HpaKTquCKc;c 3aHsTHE 3
[IpaxTuueckoe 3ansTue 4

[TpaxTudeckoe 3ausitue 5
[TpakTuueckoe 3ausaTre 6
ITpaxTnaeckoe 3austue 7

[TpakTwdecko”, 3aHaTHE 8

[pakTiueckoe 3ausaTie 9

] 4.2. Ilepevens Tem 1a60paTOPHOro NPAKTUKYMA

Ocoboe cTPOCHHUE U CBOWCTRA MAJIBIX ATOMIBIX arperaljjnﬁ
Brnusuus manogacrum sa coiicTsa dopMupyeMBIX Hzﬂenjnﬁ
Cxema ycTaHOBKY apo(ha3oBOr0 CHHTE3a HUTpHJa EUII-OMEIHI/IH
‘
B TIOTOKE a30Ta. |
:
CHHTe3 HAHOYACTHII B INTAMEHHBIX PEaKTopax |
Ilony4eHus kepaMHYECKUX HAHOYACTHIT U3 pacTBopa conqﬁ mpe-
Kypcopa. |

CTpyKTypHBIE 0OCOOEHHOCTH HCOPraHHYECKTX HAHOPA3MEPHBIX

9acTUIl (POPMUPYEMBIX ITPH CIIEKAHUH
- Honyuerus nanovacTmy pasnu4soro pasmepa u GopMsL.

~ CHHTE3 yrieposnsIX HAHOTPYBOK

|
ony4yerue BRICOKOIIIOTHEIX BAHOCTPYKTYPHPOBAHHBIX CHCTEM.

4.3. Ilepeuenn TeM NPAKTHYECKHX 3AHSTHIL

®opMHpPOBaHME HAHOYACTUL M MOJIENH UX CTPOCHIS

Y CTaHOBKY JJIsI TIOJIYYeHMS HAHOUACTHI] M3 Ta30BOM (1)51351;
Ilonyyenne HAHOYACTHI] PACTBUIATENLHEIM .. HPOITH30M
30Jb-TeNIb CHHTE3 HAHOYACTHII

CHHTE3 HAaHOKPUCTAIUINYCCKUX YACTHIT OTIKUTOM n:pexepa}i\mqe—
CKHX TIIOPOIIKOB i
DopmMupoBanue Ky6omo100HbIX HAHOKPUCTAIUILTOR coeaI{HeHHﬁ
KPEeMHISI, CBUHIIA, IUPKOHMS, TUOKCUIA TUTAHA

HawnogacTuns! yriaepoaa u KpeMHHS

KBanroBble pasmepHbie 3(pPeKThl B HAHOX MUK

CuHTe3 TYroILIaBKuX HaHOMOPOIIKOB B BLICuKOTeMHepaT)) HOM

IasMe

5. OBPA3OBATEJILHBIE TEXHOJIOTUA

JUtst OCTIOKEHNs IITaHHPYEMEBIX PEe3yIIbTATOB OOYYEHHS, B JUCIUTIIIAHE ”XI/IMI/I‘JJCK@.H Téx-

HOJIOT U HaHO;eraMI/IKI/I” HCHOJIB3YIOTCS Pa3IUUHEIEC 06p830BaT€HBHBIe TCXHOJIOT'HHU:

10



1. Hnpopmayuonio- paseusarougue mexHo1021y, HATIPABIEHEBIE HA OBIAJEHNHE DONBIIVM
3a1TacoM 3HaHUM, 3allOMUHAHKE U ¢CBOOOTHOE OIIEPUPOBAHIE UMH.

Hcnons3yercs NEeKIMOHHO-CEMUHAPCKUA METO/, CAMOCTOSTENbHOE HU3YHEHHE JIHTEPATYPBL,
[IPAMCHEHHE HOBLIX MH(DOPMAIMOHHBIX TEXHOIOTHHA 118 CAMOCTOATENBHOTO [IOMOTHEHNs SHAHUI,
BKITFOUAS WCIIOIB30BAHNE TEXHAYECKHUK U AICKTPOHHBIX CPEACTE HHPOPMAIIHM.

2. JleamenvHoCmHbie NPAKMUKO-OPUEHMUPOBUHHBIE MEXHON02UY, HATPABNEHHBC Ha (op-
MHPOBAHHE CHCTEMBI TIPODECCHOHANBHEIX NPAKTHYECKHX YMEHUE Py HPOBEACHHM IKCIEPUMCH-
TANBHBIX HCCIIENOBAHIH, 0GECIICIMBAIONTAX BOSMOKHOCTE KAUECTBEHHO BBIIONHATE [POdECcCro-
HATBHYIO IESTEIBHOCTD.

3. Passusaiowjue npé6/7eMHo—opueHmupoeamzbze MEXHON02UY, HalPABIICHHBIC Ha (OpPMH-
pOBaHHUE W PA3BUTHE Hp06n§MH0ro MBIIUICHAA, MBICIHTENLHON aKTHBHOCTHA, CIOCOOHOCTH IIPO-
OJIEMHO MBICAUTE, BUACTH H‘ GOpMYAUPOBATH TPOGIEMBL, BLIOHpaTh CHOCOOB! ¥ CpeictBa Ulg UX
PEIICHUSL. |

VICcIoIp3yt0TCA BUIBL IPOOIEMHOT0 OOYUYEHNS: OCBEIICHIE OCHOBHBIX MPOOIEM Ha NEKIK-
9X, yueOHbIC JIUCKYCCHH, KOJICKTUBHAA MBICAUTEIbHAS ASSITEAbHOCTE B IPYNIIAX [PH BBIIOJHC-

|
Hun J1abopaTopHbiX padoT,

JIUHHOCMHO-0PUEHMYPOSAHHDIE MEXHONOUU 0ByHe s, 00CCIETNBAOILUE B XOJIE y4edHO-
ro Inpoilecca y4er paSHHqHB&X criocobuocTelt 06yuaeMBIX, CO3aHue HeOOXOMMMBIX YOIOBHH |1
Pa3BUTHS HX I/IH,ZLI/IBI/II[yaJIBH;BIX CHOCOOHOCTEH, pasBuTHE aKTHBHOCTH JNHYHOCTH B y9e0HOM [PO-
necce. HHLLHOCTHO-opI/IeHTHf)OBaHHLIe TEXHOIOTHY 00YYCHHUS PEATHZYIOTCS B PE3YABTATE HHIMEN-
JyalIbHOTro OOMIeHus MpeoiaBaTess ¥ CTYACHTA [P BbIIOTHEHAN QOMALIHEX AHHBI/TyaTbHbIX
3aMaHui, TTOArOTOBKE HHIMBHIYAIEHbIX OTIETOB [0 Nab0paTopHEM paboTam.

4, Jlna meneHarnpaBieHHOTO0 ¥ ()OEKTHBHOTO (POPMUPOBAHUS 3ETUIAHUPOBAHIBIX KOMIIE-
TEHIMH ¥ 00y9aromuxcs, BRIOPAHbL CICAYIOMIHE CodeTatus (pOpM Opranu3aun yaeOHoro npouec-
ca ¥ METOIOB aKTHBH3AIMK 00pa3sOBATENBHON ACKTENLHOCTH!

- IIPH BEIIONHEHMH Ta00PATOPHBIXK paboT: paboTa B KOMaH/E, METO BRIOOPOIHEIX OTBETOB,
VICCEOBATCILCKIN METO, AHAIM3 KOHKPETHBIX cuTyaiuii (case-study);

- TPU YTEHUM ﬂeKHHﬁ: MHTEPAKTHBHAS IIEKIMs, OIECpexkKaromias camocTogrensaas padora,
"MO3T0BOH mTypM'" (BEIOOPOUYHO 110 CIHCKY IPYILLbL ONPEACIAOTCH CTY ACHTBL, KOTOPbIG OTBEHAIOT
Ha BOIIPOCHI TIPEIOIABATEIS 10 MPESIBUIYIIEH TEME IEKIIHOHHOI0 Kypea);

B pamxax paGoThl HaJl COIEePKAHUEM TUCLMAILINHAB] NCHOIL30BAHE CICAYOMUE (POPMBI pa-
ooT:

- myOnugaHas 3a1uta pedeparTos;

- Hay4HbIC CTYI[GqudKI/Ie KOHCI)GpCHHI/II/I 110 UTOTaM 3alllUuThI pe(bepaTOB;
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6. OUEHOYHBIE CPEJICTBA JIJI TEKYIIETO KOHTPOJIH YCIEBAEMOCTH,
[IPOMEKYTOYHON ATTECTAIIAU O UTOTI'AM OCBOEHIS AUCHUNJIAHB]
1 YHEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSTEILHO
PABOTBI CTYAEHTOB

6.1. ®opmupoBanue peHTHHroBoM onenkn, Kputepnu u MeToap! oneniul

3 i
Ka4YeCTBA 3IaHUHA CTYAEHTOB 10 AUCHUILIHHE "XuMHYEeCKAS TEXHO0JI0HT HAHOKepamMuKH|'

CH-

Texyrunit KOHTPOIb 3HAHAHA CTYIEHTOB OCYIIECTRISIETCS HMOCPEACTBOM PEHTHHIOBOM on

K¥ 3HAHUH CTYIEHTOB.

B coorBeTCTBUM ¢ PEHTHHIOBON CHCTEMOH, TeKy It KOHTPOIIb I{POU3BOIATCS Tpmmm ‘
TCHCHUE CEMECTPA ITyTeM OAILTLHON ONCHKY KaueCTBa YCBOECHHS TEOPETHISCKOTO MaTeplhana (0+
BCTBI HA BOTIPOCHI) M PE3YIHLTATOB MPAKTHIECKOH NesATeNbHOCTH (pelicHue 3a/1ad, BMHGJﬁHeHHe j‘;a-
HaHuH, pernenye npooiem).

Peiitnnr-konrpoan Ne 1
1. TlepBole HAyYHBIE YIIOMAHARMS O MaJIBIX YacTHIEAX. 2. BaKTHUecKoe HAYAT0 H3YUeHNS HAHOCT-
PYKTYPHOTO cOCTOsIHUSA. 3. OCOOBIE CBOMCTBA M CTPOEHHE MAJIBIX ATOMHBIX arperauuil. 4. Brepe-
HUE B TEXHOTOIHH HpOI/IBBOI[CTBa TPaH3UCTOPOB U JIA3EPOB HAHOMATEPHAIoB. 5. Hagano nnren-
CHBHOIO TIO3HAHUS TBEPAOIO TeIA M PA3BHTHA TEXHUKA MAHUITYIMPOBAHMA ATOMAMY 1 MOJIeKYIia-
MH. 0. O0LIag XapaKTepuCTHKa HAHOCTPYKTYD. 7. Mogenu CTpoeHus | (HOPMUPOBAHNS HAHOMTA-
ctun. 8. KombGunanus CprKfyprlx DJICMCHTOB HaHOYaCTUIL. 9. Y poBHK Hepapxuu HAHOCTPYKTYD.
10. OcobennocTy BIMAHUS HAHOYACTHI] HA CBOMCTBA (opmupyemeix usgenuit. 11. Orneynopuas
HpUpo/ia OKCHI0B METaNIOB. 12, Bausanue cnocobos nonyueHus na MOP(OIOTHIO HAHOMATEPHA-
70B. 13. 'azodasHbli METO CHHTE3a HAHOMATEPHAIOR npy KoHfeHcanuy rasa. 14. Cxema tumnor
BOH YCTAHOBKH /Ui TIOJTyHeHHs] HAHOYACTHUI] U3 HePeCHILEHHOT0 napa. 15. Moznepumsars npo-
Lecca KORJICHCAllH ra3a TIPU IPOM3BOACTBE HaHouacThll. Cxema ycranobku. 16. Tepmuteckoe
uctiaperue. 17. Hanvuienne. .Jlaseproe ucnapenue 18. Metois! ra3oBoif KoHIeHcamu. 19, Me-
TOARI FA30BOH KOHACHCALMHT HAHOKPUCTAILTMYECKUX HUTPUIOB. 20.Crntes HAHOKPUCTATHYECKOro
HUTPUNA aTIOMUHUSA B TOTOKE aMmuaxa. 21. [lapodasoBbiii caTes HUTPHIA ATIOMUHES B IOTOKE
a3oTa. Cxema ycTaHOBKH. 22. PacHbUINTE b HDIA ITAPOJIN3 OKCHJIOB METAIUIOR. 23. VCTAHOBKH 1A
PACTILIIMTCIHOTO MAPOJIH3a. 24. Marepualbl Ui IPUMEHERUS B PACTIBUIATELHOM nuponuse 25,
[Inamennpie peaktopst. [IpenmyniecTsa i HEMOCTATKY MIAMEHHBIX PEaKkToOpoB

Peditunr-xonrpoas Ne 2.
1. 3oub-renn crocod cunTesa HaHOqaCTHu 2. Cxema 301b-Teqs crocoba 3. Cxema yCTaHOBKH HOﬂ

Ty4eHHs ChEPAIecKUX YaCTHIL Iee00pasHoro MaTepuana 4. Mexanusm THIPOIN3a aHFokcnzLOB\
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! i
METAJIIOB 5. 3aBHCUMOCTh CKOPOCTH TH/IPOII3A OT PasTMUHEIX HAKTOPOB. 6. Y Iaienne pacTBOpH-
|
TeNis | cymka 7. PesepcuBible MUIEILTB 8. MeToj| MONydeHs KepaMHUecKIX HAHOYACTHI OCaMK-
I
|

JICHUEM U3 PAaCTBOPa Collel peKypeopa. 9. XuMAueckuit CHHTE3 IIPEKEPaMUIECKIX TIOTUMEpOS.

10. Omxur amopdHEIX Ipekepamudeckux moporkos. 11. Cxema YCTAHOBKY 1Oy YeHIL ‘p/nBTp&,e—

PeH sia3epHbiM criocoboMm. 12. Mexanoxummyeckuit cunres 13. CTpykrypa HaHOE[OpO‘U_IKi;’_)B, noJIy-
HCHHBIX H3MCIIBYCHUCM B IVIAHETAPHBIX MCTIBHUIEX ¢ HPUMEHEHUEM KaTalu3aropa HSMéftnhquI/l{ﬂ
14. Kpucrammsanus okcH10B MeTauios 15, CTpyKTypHbIE 0COBEHHOCT HEOPTaHHYECKUX HAHO-
Pa3MEPHBIX 9acTHI POPMUPYEMBIX TIPH CHIeKaHuu 16. XUMH3M CBS3M KepaMUYeCKAX HAHOUACTHLL,
17. Bimsinue moBepXHOCTH KprcTamios. 18, dopmuposate NayTHHOMOJO0HBIX CTPYKTYPhI U3

METAMIOOPIaHHIeCKUX IpeKypcopos 19. dopmuposanue Ky6010 060X KprucTamiuTor.20. Dop-

MUPOBAHKE CTPYKTYPBI JUOKCHIA THTAHA , HAHOYACTHUIL COCHMHECHIA KpCMHUA, CBI/IHHa,iHI/IpKOHHﬂ

O]

21. HajMonexy msapHBie CTPYKTYpPBI C y9acTHEM HAHOYACTHIL. 22. Ionyuenuns HaHOqacﬂ/m pasnud-
;

HOTO pasmepa u dopmbl 23. TIpoleccsl OpraHu3anuy | caMOOPraHy3aliH HAHOYACTHI] Hia HpuMepe
I

dacTull cepebpa u 307107a. 24. Iporecesl TpaHCIAIMOHHOTO ¥ OPHEHTAIMOHHOIO YIOPSJIOUCHIS | Ha-
|

HodacTui 25.11pobembr co3nanms aeKTPOHHBIX HAHOIPHOOPOB. |

PelituHr-KOHTpOIBL Ne 3,

‘ \
I. Hanouactuusl yruepona u kpemuns . Oymrepensr. 2. Peakis 3amMemensst XIOpQyNIepeHos

VN

Peakuns Buenpenus MeTamios 8 Gynnepens! 4. BHeIpenue WHEPTHLIX ra30oB B (pyrmiepens: 5. Pe-
I'yIMPOBAHAC PEAKIIMORHOK CIIOCOOHOCTH MeTAII( Y LTepeHos 6. Knactepht kpemus. 7. Crpykty-
pa YriaepolHEIX HaHOTPYOOK. 8. CHHTE3 yriepoAnsix BaHoTpy6oK. 9. Xumus Hanotpybok 10. 3a-
IOIHEeHNE BHYTPEHHUX nonoctelt 11. Ilpusubka ynxnnonansueix rpyni. 12, Baeapenue atoMos
1 MOJIEKYJT B MHOTOCIOWHBIC TpyOKu. 13. KBaHTOBBH pasmepHEii a(ibekTs! B Haroxumun 14, 3apnci-
MOCTb CBOHCTE MATEPHAIOB OT PA3MEPOB YacTull 15, XuMudeckue CBOMCTRA M30MSHOHHAIX [0~
BepxHoctTel 16. OCOOEHHOCTH BU3HYECKUX CBOMCTE OKCHIOB METAIIOR |7, Gu3nyeckie CroieT-
Ba Hano(dasnol kepamuku.18. Ilonydenne BLICOKOMIOTHBIX HAHOCTPYKTYPHPOBAHHLIX cHeTeM. 19,
CaeprutacTnaocTs 1 THOKOCTS 20. DIEKTPHUYECKHIE M ONTHUIECKHE CBONCTEA 21. Hepcenexriae
PasBUTHS HAHOTCXHOJIOTHA OKCHJIOB MCTAILIOB. 22. CHHTE3 TYTOIUIABKMX HAHOIOPOIIKOR B BHICO-
KoTemIiepaTypHo# mnasme 23. CunTes Ipo3pavHOl HAHOKEPAMEKH HA OCHOBE LIHHEH 24, Cpas-
HUTEJRHDIE XApAKTCPUCTHKY HAHOMATEPHATIOB. 25. TemmnepaTypoycToifausbie cTekIoKepaMuye-
CKUC B CTCKIOKPUCTATNUYECKAE  MOKPBITHSA /ISl XUMUYECKOH ¥ ITUIIEBON MPOMBIILTEHHOCTH.
26. BEICOKOKpEMHE3EeMHUCTEIE BOJIOKHA 1 MaTepHasbl Ha X OCHOBE.27. Pecypcoc6epera10£me

|
CTeKN1000pasHple HeHoMaTepraisl. 28. CTeknoo0pasHbie B CHTAILIOBBIE ONTHIECKY TIPO3pAUHBIE

Marepuaibl. 29. HoBble HaydHbIC HAIIPABIEHUS W TexHOI0THH X.XI BeKa.
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6.2. TeMbl 1JIs1 cAMOCTOSTE/IbHOI0 U3YYEHHSI — KOHTPOJILHbIE PaGoThi
1. Knaccudukanus 1 METO/IBI MMONYUEHNS HAHOKIACTEPOB U HAHOCTPYKTYDP.
. MeTtop! ucciienoBaHus
. HoBepxHOCTh TBEpABIX TEN. MUKPOCKOIIUYECKUE ACIIEKTHI

. TepMOI[MHaMI/I‘{eCKI/Ie ACIICKTELI NOBCPXHOCTH

2

3

4

5. Knacrepusie Mojenu
6. MoJIeKyISipHBIE JIMT'aHIHBIE KI1aCTEPhI

7. besnurasHele METAITHYECKHE KIIACTEPHI

8. Yriepoiinie KiacTephl

9. Kitacteps! MHEPTHBIX Td30B U MATBIX MOJICKYJT

10. KracTepHBIe peaKIiuy

11. Konnovinueie xinacTepbl 1 HAHOCTPYKTYPBI

12. Oyiuieperrsl 1 yraepo iHble HAaHOTPYOKU

13. TBeproTenbHbIE HAHOKIIACTEPBI M HAHOCTPYKTYPBL. TOHKME MICHKH. Mexanugeckne u
TEIUIOBBIC CBOVICTBA |

14. Matpuassie ¥ cylpamMoIeKyJIIpHBIC HAHOKIACTEPhl 1 HAHOCTPYKTYPHI

15. OnTuyeckue U 2JIEKTPOHHbBIE CBONCTBA HAHOCHCTEM M HAaHOMATEPHAJIOB.

16. Ouruyeckue HaHOYCTPONCTBA

17. MaruuTHble CBOWCTBA HAHOCTPYKTYP

18.3epHa, 10U ¥ IOPEI B KOHCOJIMMPOBAHHBIX MATCpHAIax

19. ledpdexrsl, OBEPXHOCTH pa3jiena, NOrPaHUYHbIE CErperalun

20.CrpyKrypa NOJTUMEPHBIX, OHONOIHMYECKUX ¥ YTIIEPOJHBIX HAHOMATEPHUATIOB |
|
21. O0as xapakTepUCTHKa CBOMCTB HAHOMATEPUAJIOB. DIIEKTPOHHOE CTPOCHUE ‘
22. ®a30Bbie paBHOBECUS U TEPMOJUHAMUKA HAHOCHCTeM, DOHOHHBIN CTIEKTp U J‘repMqu—
CKHE CBOMCTBA. j
23. CpolicTea Tina rposoauMocty. OnTHHUeCKHe cBOMCTBAa. MarHKTHbIE xapamekncmﬂﬁ,
24. Mexanndyeckye CBOHCTBA, CTAOMABHOCTD , POCT 3EpEH, ANh y3us. \

26. PeaxiionHnas cnnocoOHOCTE, KaTalu3 ‘
277. TexHonorus KOHCOMUANPOBAHHBIX MATEPUATIOB, TEXHOIOTHS HOJ’.[}/HpOB()IIHI/IKPB.
28 Muxpo- HaHOBHeKTp(f)MGXaHI/I‘-IGCKI/IG CUCTEMBI, MATEPHUAIIBLI CO cneumaummwﬁm busu-

UCCKIMHU CBOﬁCTBaMH, ono- MEIUITUHCKHUEC MATCPpHUaJIbI
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|
29.Ilosmyuenyie TOHKHX TUIEHOK, TTOKPBITHIT 1 MEMOpaH HaHOPa3MEPHOH BETNIHIIbT

30. ColicTBa TOHKHX IIJICHOK IIOKPBITHIT 1 MeMOpan HaHOPa3MEePHOH BEIHIIHHEI
|

31 Vraeponubie HAHOTPYOKH ¥ KOMITO3MITMOHHbIE MaTepHuaibl Ha UX OCHOBE.

32. Cuntes, cBOMCTBA, MpUMEHEHME YIJIEPOJHEIX HAHOTPYOOK.

|
33. HanoBookHa Ha OCHOBE OKCUJIA IIUPKOHMUSL, HAHOTPYOKH HA OCHOBE OKCHJIA LIMPKOHUS

34 HaronpoBoiioka Ha ocHOBE OKCHJOB LIUPKOHUS.

6.3. Bonpocer k 3x3ameny

1. Tlepsbic HaydHBIe yTOMUHAHMSA O MAJBIX YacTUIAX. DAKTHIECKOE HATANO H3yqumHaHoc#--
PYKTYPHOT'O COCTOSIHMS. |
2. OcoOple CBOMCTBA M CTPOEHUE MAJTBIX ATOMHBIX arperammm.
3. Of1ast xapaKkTepucTHKa HAaHOCTPYKTYD. Moje/u CTpoeHus ¥ (POPMUPOBAHIS HAHOYACTHIL,
4. Kombunaius CTpYKTypHE;IX 3JIEMCHTOB HAHOYACTHIL.
5.YpoBuun repapxum HAHOCTPYKTYP.
6. OCOOEHHOCTH BIMSHUS HAHOYACTHI] HA CBOHCTEA dopmupyemerx uznenwit. Biusane cnocobos
ITOJIy9eHHUS Ha MOP(ONOIUI0 HAHOMATEPUAIIOB.
7. OraeynopHas Ipupoaa okCHIO0B METAJLIOB,
8. l'asodasumlit MeTO| CHHT¢3a HaHOMATEPHATIOR MPU KOHJEHCAIUY a3,
9. Cxema TUITOBOH YCTAHOBKY IS OJIYUCHHS! HAHOUACTHI] 13 HEPECHIIEHHOIO napa.
10. MozepHu3alyis npouecca KOHISHCAIIMH T'a3a IIPH IIPOU3BO/ICTBE HAHOYACTHII, CXGMJ& ycra-
HOBKH.
1. Tepmuueckoe ucnapenne. Hambuienue. JlasepHoe ucnapenne
12. Meroib Ta30B0# KOHACHCAIIMY HAHOKPHCTAIUTHYECKIX HUTPUJIOR.
13. CHHTe3 HAHOKPHUCTAINYECKOTO HUTPH/IA AIIOMUHAS B I0TOKE AMMHAKA.
14. PacnibLiATe IbHbL MUPOIN3 OKCHAOB METAIOR, Y CTAHOBKH JUIS PACHIBUIMTENEHOIO TTHPOJIH3A.
Matepuansl st IPHMEHEHHS B PACIIBLTATELHOM I11 ponuie.
15. Ilnamennbie peakTopsl. [IpenMyIecTBa U HEIOCTATKH [LTAMCHIEBIX PEAKTOPOE.
16. 3omb-rens cnocod cunTesa HAHOYACTHUII, CXEMa 30JIb-TeJIE CIIocofa
17. Cxema ycTanosku HonyqéHHH ChepUIECKUX YACTHII Iee06pasHoOro MaTepHana
18. MexanusM rHAPOITH3a alIKOKCHIOB METAIIOB, 3aBHCHMOCTE CKOPOCTH T'M/IPOJIN3A OT Pasiiiy-
HBIX (haKTOPOB, YAAICHHE PACTBOPUTENS H CYIUKa
19. PeBepcrBIbIE MUIEIIIBL, METOJT TONYYCHHUS KepaMUICCKUX HAHOYACTUIL OCAKICHHUEM U3 pac-

TBOPA COJIEH IIpeKypcopa.

15



20. XMHYECKHH CHHTE3 IPEKEPAMMYECKHX TIOTHMEPOB, OTIKHT aMOP(HBIX IPEKEPAMUIECKIX ‘no-
POLIKOB.
21. CxeMa ycTaHOBKHY IONYYCHUS YIBTPAa3EPEH JIA3ePHBIM CHOCOO0M.

22. MexaHoXuMIYeCKHit CHHTE3; CTPYKTYPa HAHOIIOPOIIKOB, TOJYIYCHHBIX H3MCHB‘I€HH%§M B HHP-

HETAPHEIX MEJNLHHULEX ¢ IPUMEHEHUEM KaTallu3aTopa U3MeIbYCHH | 1
23. Kpucrammsanus OKCHI0B METaILIOB, CTPYKTYPHbIE 0COOEHHOCTH HEOPraHUUeCKHX H@Hopa#
MEPHBIX YaCTHI (bopMpreMLIx IPU CIEKaHUH

24. XuMH3M CBA3H KEPAMUUCCKIX HAHOYACTHII, BIHSHUE [IOBEPXHOCTH KPUCTAILIOB.

25. QopMUpOBAHUE MAYTHHOMOMOOHBIX CTPYKTYPDI H3 METAUIOOPTraHHIeCKHX PEKYPCOPOR, Hhop-
MUPOBAHHE KyOONONOOHBIX KPUCTALIUTOB.DOPMUPOBAHUE CTPYKTYPBI JHOKCH 1A THTAHA , HAHO-
YaCTHLl COCUHEHUN KPEMHHUS, CBUHITA, [IMPKOHHS . ‘ 1

26. HajiMoneKy IspHBIE CTPYKTYPBI € yYacTHEM HAHOYACTHIL, IIOTYYCHUS HAHOYACTHIL pe{mmﬁ e

paszmepa u GOpMBI i |
27. 1lponeccrr Opranusariy ¥ caMoopraHi3aiiil HAaHOYACTHLL Ha IPAMEpE YaCTHLL cepelpa 1 30I10Ta.
28. I1poreccr TPaHCIIAIHOHHOTO H OPHEHTALIMOHHOIO YIOPSIOUEH s HAHOUACTHIL, TTPOOIEME] CO3/(a-
HUST OIEKTPOHHBIX HAHOIIPAOOPOB.

29. HanoyacThIsl yraepoaa i KpeMuus, (yuiepennl, KIacTephl KDEMHHUS.

30. Peaxuus sameinenus xnopdyaIepenon, peakius BHeAPSHUL METATOR B (PYIUIEPEHLl BHEPE-
HUE WHEPTHBIX 4308 B QYIUIEPEHBI, PEryIMPOBAHIE PEaKIIMOHHOI criocoGHoCTH MeTannbyiiepe-
HOB. ‘

31. Cuntes, CTPYKTYypa, XUMUS YTIEPOIHBIX HAHOTPYOOK.

32. 3amonueHUe BHYTPEHHUX NOJOCTEH, IPUBHUBKA (BYHKIMOHAIBHEIX TPYIIL, BHEAPEHNE ATOMORB U
MOJIEKYJT B MHOTOCIIOMHBIE TPYOKH.

33. KBaHTOBBIH pasMepHbIi 3(h(EKThI B HAHOXUMHH, 3aBUCHMOCTh CBOHCTB MaTePHAIOB OT Pa3MEpPoB
YaCTHIL.

34. XuaMHuYeCKHue CBOMCTBA H30ISIUOHHBIX IIOBEPXHOCTE!

35. OcoGeHHOCTH (GU3MIECKHX CBOMCTB OKCHIOB METAINIOB, (PH3NYECKHE CROKCTBA HAHO(A3HOM
KEPaMUKH: CBEPINTACTUYHOCTE ¥ THOKOCTh, 3JIEKTPHYECKHE U ONITHYECKKE CBOICTRA

36. [lomyuenue BEICOKOIIIOTHBIX HAHOCTPYKTYPHPOBAHHBIX CHCTEM.

377. CuHTE3 TYrOIIaBKHX HAHOIIOPOIIKOB B BEICOKOTEMIIEPATYPHOM TIa3Me.

38. CunTtes mpo3pagHon HaHdKepaMHKH Ha OCHOBE IITTHHEH.

39. CpaBHUTEIBHBIC XAPAKTEPUCTHKN HAHOMATCPHUATIOB.

40.TlepciieKTHBHI Pa3BUTHS HAHOTEXHOIOTUH OKCHIOB METAIIIOB.

41. PecypcocOeperarolue cTeKII000pasHble ICHOMATEPHANDL.
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42. Crexi0o0pasHble H CHTAIIOBBIE ONITHYECKH [PO3PAYHbIE MaTepUabl.

IIpomeskyToumas arrecranus (3x3amer) NPOBOAMTCS B KOHIIE CEMECTpa TAKIKE IYTEM
OammbHol onenkn. MToroseiii peiTunr onpexensiercs CYMMHUpOBaHUEM 0a/UIOB TEKYILICH OLEHKH B
TEUCHUE CEMECTPa U 0AJIJIOB IIPOMEXKYTOYHON aTTECTALMH B KOHIIE CEMECTPA IO PE3YIBTATAM 3a-
dera. MakcuMasibHbIA HTOTOBEIH PEHTHAT coorBercrByeT 100 Ganmam.

IIpn ouenke 3HaHUI CTYAEHTOB TIPENONABATEND JOTKEH PYKOBOJICTBOBATELCSA CHEAYIOLMMHA
Kputepuamu 1 obecriedenns 00bEeKTHBHOTO IOAX0/1A K BBICTABICHUIO OLEHOK «OTIHYHOY, {(XO-
pOLIOY», KyNOBICTBOPUTEIEHO» U «HEYIOBIETBOPUTCIBHOY:

- OICHKA «OTIH4HO» BEICTABISIETCS 3 INIyOOKHE, HCUEPIBIBAIONTAE OTBETH Ha BOIIPOCK] 3K-
3aMCHAUMOHHOTO OMIIETa, M3IOKEHHEIE OCIEN0BATENHHO, IPAMOTHO, ¢ 0G0CHOBAHEM mpejcran-
JICHHBIX TTOJIOXKEHUH, HCTIONB30BAHMEM HE TONBKO KOHCIEKTA JNEKIHH U yueGHuKa, HO MOHO[ pa-
(uyueckoit muTeparyps;

- OLCHKA «XOPOINO» BBICTABJIACTCS 38 NPABMILHBIE OTBETHI HA BOIIPOCHI SK3aMEHAIHOHHOTO
Ouneta, mpuveM OHH NOJDKHBEI OBITH H3TOXKEHEL IPAMOTHO M 110 CYIIECTBY BomIpoca, 6¢3 cyLiecT-
BCHHBIX HETOYHOCTEI;

- OLCHKA «YIOBICTBOPUTEIHHO) BBICTABIISCTCS 3a TAKME OTBETHI, B KOTOPHIX HACTHYHO H3-
JIOKEH OCHOBHOH MaTCpHall, HO HE HPUBOAATCS NETATM, JOIYIIEHB HETOYHOCTH B GopMyIpoB-
Kax, HapylieHa nocneL[OBaTénBHOCTb U3J10KCHA, JIONMYIIEHO HEJ0CTATOYHOE 3HAHHE HpAKTHYE-
CKUX BOIIPOCOB;

- OLCHKA (HCYJIOBIICTBOPHTENIBHOY) BEICTABICTCS 38 OTCYTCTBHE OTBETOB HA JIBA BOIIPHCA

OmieTa, M1 HETIOHBIE OTBETE! HA HUX, B KOTOPBIX AOMYIIEHbI CYIIECTBEHHBIC OIIHOKH.
Ilepecuer HTOrOBOrO PeATHHIOBOTO GallTa B OIICHKY IIPUBEJIEH B TabIHILE.

Tabnuua

ITkana mepecyera HTOrOBOro PeTUHIOBOTO Gasia B OLICHKY

HToroBbIi PEHTHHTOBEIH Gaul Ouenka
>91 ‘ OTIUYHO
75-90 XOPOLio
61-74 yI[OBHéTBopHTéHBHO
<60 HeyL[OBneTBopHTem;Ho T
; | Ly
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7.YUYEBHO-METOIUWYECKOE 1 HHOOPMANIMOHHOE OBECIIEYEHUE |
ANCIUIIIINHBI (MOAYJIST)

a) OCHOBHAA JIHTEPATYPA

(€]

HaHOTeXHOHOFI/H/I H SKOJIOTHS: PUCKH, HOpMaTUBHO- IIpaBOBOC perynupoBanue u yIIpFiBJIeHI/I

[Snexrponusii pecype] / M. Xa, M. boymen. - M. : BUHOM, 2015 CTyﬂqueCKa;n HayyHas

Oubnmoreka «KoHeynsrant crygenray

http://www.studentlibrary.ru/book/ISBN9785 996329229 html.. ‘

OCHOBBI HAHOTEXHOJIOTHH [Duexrponnsrit pecype] / H.T. Kyznenos, B.M. Hosoto )Ii:eB B.A.

JKabpes, B.M. Mapromnuw, - M. : BMHOM, 2014. Crynendeckas Hayunas 6M6J1H0Telca «Komy

CYJIBTAHT cTyaenTay http: //Www studentlibrary.ru/book/ISBN9785996323784. html ‘
Hanorexnosnornu B Meguimme [DuiekTpoRHBIA pecypce] : yuebHoe mocobue / B.IO. HayMeH-
ko, T.A. Anexkcees, A.C. ﬂMHTpHeB - M. : Usparensckuii nom MDY, 2012, - Crynerueckas
Hay4nas Oubnuorexa «KoHcynbrant crymenTay
http://WWW.studentlibraryjru/book/ISBN97853 83007310.htm]

Hanorexuonorun B dnexTponuke. Bemyck 2 [Onexrponnrii pecype] / o pen. 10.A. Yan- |
neiruna - M. : Texuocdepa, 2013. Crynerueckas HayuHas bubnnorexa «Koneynsranr CTY-
JeHTa» - http://www. studenthbrary 1u/book/ISBNO785948363530. html

Hanortexnonornm u muxpomexannka. U. 6. Basosiie TCXHO/IOTHYECKHE TIPOLECCH MEKPOCHC-
TEMHOH TeXHUKH [BHeKTp(SHHBIFI pecype] : Yueb. nocobue / K.I'. Hotmosexuit, E.A. dKOpO-

xonoB, C.A. Kosybusx. - M. : Usparenserso MI'TY um. H. 3. Baymana, 2013, - Crynerue-
CKas HayqHast 6ubinorexa «KoOHCYIBTAaHT CcTyHeHTaY |
http://www.studentlibrary.ru/book/ISBN978570383 7290.html

0) nomeJiHHTEAbHAS JUTEeparTypa

Marble 06beKTH -~ GoutblIHe HeH. [Tupoxuit B3ris | Ha HAHOTEXHOIOTH [BﬂeFTpOHHl‘I)II/I pe-
cype] / I'empux Opiux. - 3-e 3. (9. ). - M. : BUHOM, 2015. - CTynenueckas Haquah oub-
jmotexa «Koncynerant crynenray i
http://www.studentlibrary.ru/book/ISBN978599632928 | .html

Hanorexnonorun u COCTHATBEHBIC MATEPHANIB! [ DIEKTPOHHBIA pecype] @ VueGHoe Hocq6ne
A By3os / Comarnies FO.IT., Hpsxun E.W., Bonorskanusa C.A. , [lerkosa AT, - CII6. \
XUMHUBJIAT, 2009. Crynenueckas nay4nas 6ubianorexa « Koncynsrant CTYJIEHTa»

http: //WWW..>tudent11brarv.m/book/ISBN9785 938081772.html

. |
Mopozos B.B. HaHotexuomoruu B Kepamuke: MoHorpadwmst. B 24. U.2. Harnornnefky,
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HAHOTOKPBITHSA, HAHOMEMOPAHBI, HAHOTPYOKH, HAHOCTEPIKHH, HAHOIPOBONIOKA/B.B.

Moposos, 3.11.CricoeB; Braanm .roc.yu-t — Bnagumup: U31-Bo BH&I[HM.FOCWiYH-Ta,

2011.- 167 ¢ ‘ |

|
4 Ceicoes, . II.. Hanokepamudeckue mMatepuaisl : yuebHoe mocodue : 8 2 u. / 3. I (choe]s‘

|
— Brayjmamup : Bragumupexuii rocynapersennstii yuusepeuter (Bnl'Y), Y. 1: [Inetixu, o+
KpbITusd, MeMOpaner .— 2008 .— 89 c. Dnexrponnas 6ubnuorexa Bal'Y

hitp://e.lib.visu.ru/bitstream/123456789/1213/3/01107.pdf

Cricoes, O.11. Hanokepamuueckne marepuainl : yuebnoe mocodue : 8 2 4. / 3. [1. Cricoes.

L

— Buiayjuamup : Bragumupcexuii rocynapersennsiii yausepeuter (Bal'V). Y. 2: Tpy6xu,
CTCPXKHU, 1IpoBoNoKa ~— 2009 .— 85 ¢ DnexTponHas Oubnnorexa Bul'Y

http://e.lib.vlsu.ru/bitstream/123456789/1266/3/00905.pdf

B) NEPHOAHYCCKHE H3IAHNS:
- xypuan «M3gerust BY30B. XuMus u XUMHYECKas TEXHONOIHSY;
- KypHAT «XUMHAYECKAs MPOMBIIICHHOCTE CET0IHSIN!
- )Kypran « DynJaMeHTaIbHEIE IIPOOJIEMEl COBPEMEHHOIO MATEPHATIOBEIEHUSIY;
- Kypuan «byTiepoBckue cooOIIeHUS;
- XKypHaJl «baKUPCKUH XUMUHECKHM Ky pHAID;
- Kypuai «Mssecrus BY3os: [Tpuknamsas xamus # 6HOTEXHOTOTHS;

- )KypHaT «COBpeMEHHBIE HAYKOEMKUE TEXHOJIOTHN

r) HHTepHeT-pecypebl:
- CalTEI BEAYINMX HAYYHEIX XKYPHANIOB [0 XMMUUECKOH TeXHOMOT I
- 9JIeKTPOHHBIE OubmoTeunble cucTemsl Bal™V (Gecruatheiii 1ocTyn depes asieKTPOHHYO

oubsmorexy Bnl'Y).

8. MATEPUAJIBHO-TEXHUUYECKOE OBECITEYEHMWE
AUCHUTIITIMHEL (MO IV JIST)
1) MHTepaKkTHBHEIC NeKITHH (HaGOPBI IPE3eHTALMI [T NPOUTEHNS KAl );
2) Habop DVD-¢punbmos mo pa3anHI>IM IIPOM3BOJCTBAM H IIPOLECCAM XUMUUYECKON TEXHOIOTHH;
3) maGopatopuy 1 ayauTOpuyl Kadeapsl ISt IIPOBEACHHAS 1aboparopHbIX ¥ MPaKTHYECKUX 3aHsSTH-

uit 430-1, 305-1.
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Paboyas nmporpaMma JUCIUIUIMHBI COCTABIEHA B COOTBETCTEUM ¢ TpeGosanmamu PI° ()¢ BO 110 Ha-

‘ i \
npasnenno 28.03.01 HaHOTEXHOTOTHH B MHKPOCUCTEMHAs TEXHUKA 1 ‘

——F |

|

|

| |

PaGouyro mporpammy coctaBuit JI.T.H., mpodeccop j;/i,r,;/’ Xpuctohopos AI/]i

L

Pereusent (pencTaBuTENh pa60'r0)1aTem1)
3aM. TeHEePaJbHOIO TUPEKTOPa O
HAY4YHO -TEXHOJOTHYCCKOMY Pa3BUTHIO
3A0O «Kommanrusg «CTOCy», K.T.1

ahot

I[a3apel};3 E.B.

/ T sl |
e 4
’5,4,, [Taros K).T.
- 7 ;
|
Pabouas nporpamMma paccMorpena i 0400peHa Ha 3ace/IaHnH y9eOHO-METOMYECKOM Kd‘MI/ICCI/IIi/]

. =
nanpasiiennd 28.03.01 HanoTexXHOMOTUH B MEKPOCHCTEMHAS TEXHUKA, IIp. No 4”7’ ot O .OU. 1D
p , p P/M-__;

IIporpamma paccMoTpena i 0106peHa Ha sacemanun Kaenapsl X Lyp.Ne & or IR

3aBeyroniuit kadeapoi, 1.1.H., mpodeccop

| |
Ipencenarens xomucenu, 1.¢-M.H., mpodeccop Apaxensu C.M.
|
JIMCT NEPEYTBEPXIEHWS
PABOYEI MPOI'PAMMBI JANCHUTIIIMHBI (MOJYJIA)

Pabouast nporpamMma o106peHa Ha / 97 -AZ yaeOHBIH TO
IIporoxon 3acenanus xapeaper No 7 or O3 cf-“f.;’/ft'OJIa

7

Sasemyromuit Kadeapoi . AA /(f'éx(.?mfié'f/ﬁf'«cﬂa.r_ﬁ 2

PaGouas mporpamma oa06pera aa 4 4 -1 O yeOHBIH TOT
! I dd-eVv

:l‘ I-"r ._T' roza

IIpoTokoin 3aceganus kadeaprr No A
= ?
( ‘_j(:..' al YL AY

3asenyrommil kadeapoi

Pabouas nporpamma ogo0Opena Ha 2,(]' {  yueOHbIA rog

[Ipotokon sacenanns kadeupst Ne { o1 3,08, 2020 roza_,

BaBenyrouuit Kadeapoi 7 Culd, .f%laﬁﬁ (K
Pabouas nmporpamma 02[06peha, Ha yqe6H},rﬁ4/;0|z[
IIporokomn 3acenanns Ka(benbm No oT  ropa
3aBeyrommii kadepoit
PaGouast mporpamma og00peHa Ha y4eOHBIi rox
ITporokon 3acenanms Ka(be)lﬁm Ne oT rojga

3aBemyromuil kadenpoit
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