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1. HEJIHX OCBOEHUSA AN CHUITIMHbBI

Kypc "Xumnueckast TEXHOJIOIHMSI HAHOKEpaMUKU'' 1IpeJioiaraet O3HAKOMIICHHE C XUMHYe-
CKMMH, reTepoda3HbIMy, ra3ohazHbIMi METOJAMU CHHTE32 HAaHO-YaCTHIl ¥ HAHOCTPYKTYP, H3yde-
HUEM UX (PUBHKO-XHUMHUYECKHX CBOWCTB, CTPYKTYPHBIMH OCOOEHHOCTSIMU HEOPraHWYEeCKMX HAHO-
pa3MCEpPHBIX YACTHIl, OKCHIOB METAJIOB, COEAMHEHNUI KPEMHHUS , LUPKOHUSA, (YIIEPEHOB U yrie-
pOAHBIX HAHOTPYOOK . JlaeT mpejcTaBieHue 00 0COOEHHOCTAX XMMHUYECKON TEXHOJIOIMH IIPOU3-
BO/ICTBA HAHOKEPAMMKH, OCOOCHHOCTAX UX (PU3UUECCKUX CBOMCTB.

[Ipn u3ydeHHnu Kypca 3aKjIaJbIBalOTCS OCHOBBI U OOIIKE MpEACTABIEHUE O TeXHOJIOTHYe-
CKUX JUCUHUIUIMHAX, KOTOPBIC TIPH MOCIE/YIOMeM 00ydeHur OY/IyT Pa3sBUTLI P YTCHUHM KYPCOB
CHENMANBHBIX TUCIHMIIIHH. {151 monuManus (pakTHIeCKoro Mareprana HeoOX0MMO 3HaHUE OCHOB
HCOPTAaHUYCCKON U (PU3UUCCKOM XUMHH.

Kypc umeer 1nenso chopMUpoBaTh OCHOBBI TEXHOJOIMYECKOI'O MBILJIEHUS, PAaCKpbITh
B3aUMOCBS3U MEKIY PA3BUTUEM XUMHUYECKOM HAYKM M TEXHOJOTHM IPOU3BOLACTBA HAHOpa3Mmep-
HBIX U HAHOCTPYKTYPHBIX MATEPHANOB, OAIOTOBUTH CTYAEHTOB K aKTUBHOMY M3YUYECHHUIO CLICLM-
AJBHBIX JNUCHUIUIMH, PA3BHTh B HUX TBOPYECKOE OTHOIICHHE II0 OCBOCHWIO 3HAHUN TEXHOIOTUHU
IIPOM3ROACTBA HaHOMaTepuanoB. Kype JomkeH obecneunTs B IONHOW Mepe [IOHUMaHKUE CTYAEH-
TaMU LEJEeR M 3a71a4 XUMUUYECKOU TEXHOJIOIMU HAHOMATEPUAIIOB, U3YYEHUE OCHOB IIPOU3BOJICTBA
MaTEepUallOB U W3JENUHA U3 HUX, IPAKTUYECKOE W HAYYHOE NMPHIIOKCHHUE IOJYUYCHHBIX 3HAHUUA K

CO31aHurIo MHKpOCHCTeMHOﬁ TCXHU KU, IJICKTPOHHLIX HaHOHpI/I60pOB

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

JluciunngHa OTHOCHTCS K 0a30BOM HacTh yueOHOro IIaHa IIOATOTOBKH OakanaBpa. Kypc
"XumMudeckas TeXHOJIOIMs HAaHOKEPaMHUKK» MpesiBapsaeT 6a30BYyIO IIOJATOTOBKY CTYACHTOR I10 JHC-
LuIUIMHaM «PU3UKO-XUMHYECKHE OCHOBBI MUKPO- U HAaHOCUCTEMHOM TeXHUKM», «Marepualione-
JIEHUE HaHOCTPYKTYPUPOBAHHBIX MaTepHaioBy , «KBaHToBas M omTuuecKkas JIEKTPOHHKAY, «Mo-
JIe/IUPOBAHUE U MPOCKTHUPOBAHUE MUKPO- M HAHOCUCTEMY, «[Ipoilecchl MUKPO- U HAHODNIEKTPOHU-

KH», <<30HI];OBBIC TCXHOJIOTUM, <<Hp0€K”fI/Ip0BaHI/I€ QJICKTPOHHBIX CPCIACTBY.

3HaHI/I$I, IIOJTYy4CHHBIC B JJAHHOM KypCC H€O6XOZ[I/IMBI JUISL JIAJIbHCHIIICTO 06yquH51 I10 Juc-

HDHUITINHaM BapHaTHBHOﬁ HacTu.



3. KOMIIETEHIINA OBYYAIOIEIOCH, ®OPMUPYEMBIE B

PE3YJIbTATE OCBOEHUS AUCIUIIJINHBI

B mporiecce 0cBoCHHS AUCIHMIMHBL 0GYYAIOIIMHCS JOIDKEH JIEMOHCTPHPOBATE CIICAYIO-

[TAC PE3YIIbTAThI 06pa30BaH1/1$1:

1) 3uarp

- Da30Bble TEXHONOIUYECKHE IPOLIECCHL M 060Dy (0BAHUE, IPUMEHIEMBIE B [IPOM3BOICTBE

Hanomatepuanos (I1K-8, IIK-10)

2) Ymers:

- HCIIOJTR30BATh 0a30BbBIE TEXHOIOTMYECKUE IpONECChLI 1 060py,HOBaHI/Ie, IIPUMCHACMBIC B IIPO-

W3BOJICTBE MAaTCPHAIIOB, KOMIIOHEHTOB HaHO- U MUKpocucTeMHoH Texaukn (11K-8, 11K-10)

3) Biaagern:

- TOTOBHOCTBIO pa60T},1 Ha COBPEMCHHOM TEXHOJIOTHUYCCKOM O60py,I[OBaHI/II/I, nCIoJab3yec-

MOM B IIPOU3BOJICTBE MATCPHANIOB M KOMIIOHCHTOB HAHO- M MHUKPOCHCTEMHONM TEXHUKH
(IIK-8, ITK-10)

B PEC3YNBTATC U3YUCHUS NTUCIUTIIUHEL O6}"-I€lIOU.[HI>iC)I HAOJDKCH OCBOHUTE CJICAYIOLINEC KOMIICTEH-

ITUH:

(IIK-8) roTOBHOCTBIO HCTIONB30BATH 6A30BbIC TEXHONOTHIECKHE TIPOLIECCH! H 060PYI0BaHNE,

IPUMCHACMBIC B IPOU3EOJICTBE MATCpHAIIOB, KOMIIOHEHTOB HAHO- 1 MI/IKpOCI/ICTCMHOI‘/'I TCXHUKH,

(IIK-10) roToBHOCTBIO paGoTaTh HAa COBPEMEHHOM TEXHOJOTMYECKOM OGOPYNOBAHUM, HC-

IIOJIE3yEMOM B IIPOU3BOACTBE MATCPHAIOB U KOMIIOHEHTOB HAHO- U MHKpOCPICTeMHOfI TCXHHUKH.

4. CTPYKTYPA U COJEP)KAHUE TUCHUATIIMHBI (MOIYJIST)

OO6mas TpyA0eMKOCTD NUCITUIUTMHb COCTABIISIET 6 3a4eTHBIX ¢IUHAIEL 216 yaca.
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Paznen
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Peitrunr-
KOHTPOITb 2
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Pelitunr-
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36

18

18

108

36/50

Ox3amen, 36




Tema 3. XUMHUYECKUE METO/IbI CUHTE3A
Jlekyun 7. 30Ib-reab CHHTE3 HAHOYACTHIL
Bompocsr: 1. 3omb-rens cnoco6 cuntesa Hanodactui 2. Cxema 30/Ib-Telb croco6a

3. CxeMa yCTAHOBKY Ty 4eHMs CHEPAICCKUX YACTHI] TeIe05PasHOro Matepuana 4. Mexanusm
THIPOJIA3A AIKOKCHTIOB METATLIOB 5. 3aBHCHUMOCTh CKOPOCTH TMIPOJIA3aA OT PA3TMYHEIX (PAKTOPOB.
6. Y IajeHue pacTBOPUTENIS M CYLIKA
Jlekyua 8. Metox peBepCHpOBaHKS MUIICILTBE

Bompocsr: 1. Pepepcubbie Munemin: 2. MeTo/1 mojiydeHus KepaMHIecKiX HAHOUACTHIT OCANIC-
HUEM U3 PACTBOPA CONCH HpeKypeopa. 3. XuMUYecKuil CHHTe3 IPEKEPAMHIECKIX TIOJIMMEPOB.

Jexyun 9. Tepmuueckuit CHHTE3 U3 IPEKEPAMATECKHX TI0THMEPHBIX

" IPEKYpPCOPOB.
Bompocsr: 1. Omkur amopdubIx pekepaMuyeckux mopomkos. 2. Cxema YCTAHOBKHU TOTYYCHHS
YIBTpasepeH MasepHbIM criocobom. 3. Mexanoxumudeckuii cunres 4. CTpykTypa HAHOIOPOIIIKOB,
TIOTYHCHHBIX U3METHYCHUEM B ITAHCTAPHBIX MCIIBHALIAX C TPIMEHEHHEM KAaTAIM3aTOPa H3MEIIh-
geHus 5. oHTpOIBHBIE BOMPOCH
Tema 4. TEXHOJIOI'UA YIIPABJISIEMOW KPUCTAJINIAIINN
OKCHJOB IIPU CIEKAHUNA
Jekyus 10. Kpucramsauys OKCHIOB METAIIOB IIpY CIICKAHUU

Bompocsr: 1. Kpacranmmanus okcumos Metamios 2. CTpyKTypHbIE 0COBEHHOCTH HEOpraHu-
HCCKMX HAHOPA3MEPHBIX YACTHL (GOPMUPYEMBIX TIPH CHeKaHHH 3. XHMHU3M CBSA3H KEPaMHUCCKUX
HaHOUaCThIl. 4. BisHIE IOBEPXHOCTH KPUCTAIIIOB

Hexyua 11. KoHTpoIHpyeMoe TepMUYECKOE PA3TIOKEHHE
MeraﬁnoopraHquCKHx IIPEKYyPCOPOB
Bompocsr: 1. @opmuporanue HayTI/IHOH:OIIO6HBIX CTPYKTYpEI 2. @opMupoBanue KyGOI0L00HBIX
KpUCTALTUTOB. 3. MOPMHUPOBAHKE CTPYKTYPHI AMOKCHIA TUTAHA
4. CTpyKTypa HAHOYACTHUI COSTUHENUN KPEMHUSI, CBUHIIA, IEPKOHKA 5. KOHTPOTBHBIC BOIIPOCEL.
Jlexkyua 12. CamoopraHu3anus HAHOYACTHI]

Borpocer: 1. Haamostekyisipabie, CTpyKTypBI ¢ Y4aCTHEM HAHOYACTHI]
2. Ilonydyenns HAHOYACTHI PA3MUYHOTO pasmepa # hopMe 3. [Iporecch OpraHM3alivy ¥ caMoopra-
HA3AMMH HAHOHACTHUIL Ha IIPAMEPE HaCTHIL cepedpa 1 3010Ta. 4. IIporiecchl TpaHCSIMORHOTO | OpH-

CHTAMOHHOTO YHOPSAOYCHNAS HAHOUACTHIL 5.11po6rieMbr Co30aHMs 3MCKTPOHHBIX HAHOIIPEOOPOB.



Pazoen 5. ®YJLJIEPEHBI U YT JEPOJHBIE HAHOTPYBKH
Jlexkyua 13. Hanoxumus I'PYIIIBL YTIEPOAA ¥ KPEMHUA.
Bompocsr: 1. HarowacThim: yrieposa u kpemuus 2. dymnepenst. 3. Peakuus samemens XJI0p-
(bynneperos 4. Peaxius BHEJ/IPCHHUSI METAIIoB B ymiepens! 5. BHEAperHE HUHEPTHBIX Ta30B B (yiI-
Nepensl 6. Perynuposanue peakimoHHo crocoGHoCTH meTamndyineperos 7. Knacrepsr KpeMHUS
Hexuun 14. Xumus yriepousx HaHOTpyOOK

Bonpocer: 1. Crpykrypa YLIICPOIIHBIX HAHOTPYOOK. 2. CHHTE3 yIIepoaHbIx HaHOTPYOOK.

3. Xumus nanorpy6ox 4. 3amomenue BHYTPCHHUX 110510cTel 5. IIpHBHBKA QYHKIIHOHAIBEHEIX
Tpyni. 6. BHespeHue aTOMOB U MOJNEKYJI B MHOTOC/OMHbIC TpyOKH

Tema 6. OCOBEHHOCTH XUMWYECKHUX 1 OUSHYECKHX
XAPAKTEPUCTHK HAHOMATEPHAJIOB
Jexyus 15, Pasmepnnie 5GOEKTH B HALOXHMHAK YaCTHI| U HAHOCUCTEM
Boupocsr: 1. KeaaTosbiii PA3MEPHBIH IOPEKTHI B HAHOXUMIH 2. 3aBHCHMOCTE CBOHCTR MAaTEPUANIOB OT
PasMepoB HacThy 3. XuMHUYeCKHUe CBOHCTBA H3OMSAITHOHHbIX nosepxnocteit 4. Ocobennocty ¢u-
3MHCCKHMX CBOHCTB OKCHIOB METAIIOB 5. DU3MYECKHE CBOMCTRA HaHo(asHoU Kepamuky 6. Kon-
TPOJIBHBIE BOIIPOCKI
Jlexkyua 16. Bricokomnotubie HAHOCTPYKTYPHUPOBAHHLIE CHCTEMEL
Bompocsr: 1. [Tonyuenne BRICOKOMTOTHbIX HAHOCTPYKTYPUPOBAHHbIX CHCTEM. 2. CBEpILIACTHY-
HOCTb ¥ THOKOCTD 3. DICKTPHYECKHE U ONITHYCCKHE CROHCTRA 4. [TepcnexTuBrr passuTust Hamo-
TCXHOJIOTHH  OKCUJIOB METAIOB 5. KOHTpONbHbIC BOIPOCH!
Jexuus 17. CunTes TYromaBkux OKCHJOB
Borpocsr: 1. Cuntes Tyromiaskux HaHOIIOPOTIIKOB B BEICOKOTEMIIEpATYpHOM MTasme 2. CHHETe3
IPO3PAYHON HAHOKEPAMHUKH HA OCHOBE LﬁHHHenH 3. CpaBHUTEIIBHbIC XapaKTEPUCTHKN HAHOMATE-
pranos 4. KoHTpoIIbHEIE BOIIPOCEHT
Jexyua 18. CpaHUTENTbHDBIE TeXHHYCCKHE XapaKTepUCTHKH
HaHOMAaTepHaNnoB

Borpocsr: 1. Temmeparypoycroitunpsie cieKHOKepaMquCKHe 1 CTCKIOKPUCTAIUINIECKHE  IIOKPBI-
THA U151 XAMHYECKON U IMUINEBOM MIPOMBIIIEHHOCTH.
2. BBICOKOKPEMHE3EMUCTBIE BOTOKHA 1 MaTepHallbl Ha UX OCHOBE. S e e e

3. Pecypcocheperaromme CTEKI000pa3sHbIe IEHOMATEPHATBL.
4. CTeK1006pasHble i CHTAILTOBBIC ONTHYECKH IIPO3pavHbIe MATECPHAIIBI.

5. HoBble nayunbie Hanpagenns u Texmonornn XXI BeKa.
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JlaGopaTopHas pabora 1
JIaboparopuai paGora 2

JIabopatopHas pabora 3

JlaGopatopuas paGora 4

JlaGoparopuas pabora 5

JlaBoparopaay paGorta 6
JlaGoparopuas pabota 7
JlaGoparopHas paGota 8

JlaGoparopuast paGora 9

Ipaxruueckoe 3austue 1
IIpakTudecko® 3angrue 2
HpaKTI/I‘-IeCK(;e 3aHsITHE 3
ITpaxTudeckoe 3anstue 4

Ipaktnueckoe 3ausaTue 5
IIpaxTudeckoe 3ausatue 6
[IpaxTuveckoe 3austue 7

[TpakTryecko:, 3aHATHE 8

IIpaktudeckoe 3ausaTHe 9

£ 4.2. Ilepeyenn TeM 1a60paTOPHOro MPAKTHKYMA

Ocoboe cTpoeHMe U CBOMCTBA MAJIBIX aTOMIBIX arperamuit
BiusiHus HaHOYACTHI HA CBOMCTBA (bopMHUpPYEMEIX U3JIEIHH
Cxema yéTaHOBKﬁ 11apo(ha30BOrO CUHTE3a HUTPUIA ATIOMIHUS
B IIOTOKE a30Ta.

CHHTEe3 HAaHOYACTHI] B TIAMEHHEIX peaxkTopax

Iony4ennst kKepaMUUECKUX HAHOYACTHIT U3 pacTBoOpa conelt mpe-
Kypcopa.

CTpyKTypHBIE 0COOCHHOCTH HEOPTAaHHICCKHX HaHOPa3MEPHBIX
4acTHIl POPMUPYEMBIX IIPU CIIEKAHIU

loiy4enuss HAHOYACTHI PA3TUYHOTO PasMepa U bopMmEL.
Cunres yriepoIusIx HAaHOTPYOOK

HonyquHe BBICOKOIINIOTHBIX HAHOCTPYKTYPHUPOBAHHEIX CHCTEM,

4.3. Ilepeyens TeM NPAKTHYECKUX 3AHITHIA

DopmMypoBaHKe HAHOUACTHUI] X MOJIEJIH UX CTPOSHHS

VCTaHOBKH JUIS IONy9eHUS HAHOYACTHI] W3 Ta30BOM (bazet
[Tonyuenne HAHOYACTHI] PACIBUIATENBHEIM - HPOJTH30M
30JIb-Te)b CUHTE3 HAHOYACTHII

CHHTe3 HAHOKPHCTAILTHYECKNX YACTHL] OTHKUIOM HpeKepaMuye-
CKHX IOPOIIKOB

®opmupoBaHue KyGonog00HEIX HAHOKPHCTAUIATOB COeIMHCHHT

KpeMHHUs, CBUHIA, TUPKOHMUS, THOKCUIA TUTAHA

HagnouacTrIs! yriepoaa u KpeMHusL

KganToBBIE pasmepribie SQ(OEKTH B HAHOXUMIM
CHHTE3 TYroILIaBKUX HAHOLIOPOIIKOB B BBICUKOTEMIIEPATYPHOM

Irasme

S. OBPA30OBATEJBHBIE TEXHOJIOI'NN

JUid noCTrKEHUS IIIAHUPYEMBIX PE3yNBTaToR 00YYEHHS, B JUCUAIIIHHE "X UMIIeCKas TeX-

Ta

HOJTOTHST HAHOKEPAMAKU" MCITONB3YIOTCS PA3IHIHELE 06Pa30BaTeNbHBIE TEXHOTOIHI:
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t. Hugpopmayuonio- paseusarouue mexHono2yy, HAIPaBIEHHbIE Ha OBIANCHUE OOIBIIIM
3aI72COM 3HAHWHN, 3aIOMUHARNe U CBODOIHOE ONIEPUPOBAHIE HMU.

Hcrons3yeTes JIEeKIMOHHO-CEMUHAPCKUN METOJI, CAMOCTOSATEIBHOE U3YHEHUE TUTCPATYPBI,
IpEMEHEHHE HOBBIX HRGMOPMAIHOHHBIX TEXHOIOTHH /sl CAMOCTOATENBHOI0 MOIOTHCHIS 3HAHWH,
BIOTIOUAS HCTIONB30BAHNE TEXHIMYCCKUX U OJICKTPOHHBIX CPEJICTB HHYOPMAIIHHL.

2. JleamenvHocmubie NPAKMUKO-OPUEHMUPOSAIHbLE MEXHON02UY, HANPABICHHBIC Ha hop-
MUPOBAHHE CHCTEMBI MPO(HECCHOHANBHBIX IIPAKTHYECKMX YMCHAN MPH IPOBEASHHN DKCIEPAMCH-
TANBHBIX ACCIEOBAHMMN, 00eCICUHBAIONTAX BO3MOKHOCTh KAYSCTBEHHO BBIMOJIHATEL IIPOQECCro-
HATBHYIO J1eATEIbHOCTS.

3. Passusaioujue npobremMHo-OpUeHmupOsantvie MexHoN02Uy, HAPaBIeHbe Ha HopMu-
POBAHME M PA3BATHE POGIEMHOIO MBILUTCHHS, MBICTHTEIbHON AKTHBHOCTH, CIIOCOOHOCTH fIpo-
61EMHO MBICIUTh, BHIETh U (POPMYIHPOBATEH TPOOIIEMEL, BEIOHpaTh CHOCOOI ¥ CPeACTBa AN HX
peIIeHuys..

VICIoIB3yIOTCA BUABL IIPOOIEMEOr0 00YHeH S OCBEIIEHUE OCHOBHBIX TPOOICM Ha JIEKLH-
AX, ydeOHbie QUCKYCCHH, KONIEKTUBHAA MBICIUTENbHAS ACATeIRHOCTD B TPYIIIax IIPA BHIIOIHE-
AU 1a00paTOPHBIX padoT,

JEHOCIHO-0PUEHMUPOSAHHVIE MEXHOA0UYU 00YHeHUs., OCECTICUNBAIOIIEE B X0/I¢ yIeOHO-
'O TIPOIECCa YUEeT PasiMuHbIX CHOCOGHOCTEH 00ydaeMBIX, CO3IAHIE HEOOXOMHMBIX VCIIOBHH HJIA
PA3BHUTHA WX WEHIMBAIYATbHEIX CHOCOOHOCTCH, pasBUTHE aKTUBHOCTH JIKIHOCTH B y4eOHOM HPO-
necce. JIMIHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOIMH OOYUCHHS peaTi3yIoTCA B PE3yIbTaTe HHUBH-
IyalbHOTO OOIIEHMs MPEIOAaBaTeNd U CTYACHTA IPH BBHIMONHCHIN JTOMAITHAX WHIABH/TYAIIbHbIX
3aJIaHUHA, TOATOTOBKE HHJIMBHIYaIBHEIX OTYETOB MO0 Ta0OPATOPHbBIM PaboTaM.

4, J{na IelcHAIIpPaBIEHHOr0 U O()GhEKTHBHOr0 (OPMHPOBAHUS 3aILIAHMPOBAHHALIX KOMIIC-
TeHIWME Y 00YHarOMUXes, BEIOPAHBI CIEAYIOLIEE codeTanus GopM OpraHu3aun y4eOHOTO IPOLEC-
ca W METOJOB AKTUBU3AIH 00pa30BaTEIbHON ACITEIIbHOCTH!

- T(PX BEITIOJHEHUH na6opaTopH£1X pabot: paboTa B KOMaHJIE, METOJ BRIOOPOYHbBIX OTBCTOB,
CCIIEJOBATCIBCKII METO, AHAIA3 KOHKPCTHBIX CHTYALUH (case-study);

- [[PY ITCHUH JEKITHH: HHTEPaKTUBHAS JICKITHs, ONEPEKAIOIAsT CaMOCTOATEIbHAs PabOTa,
"MO3r0BOH 1rTypM" (BEIGOPOYHO IO CIUCKY TPYIIIb OUPEACILIIOTCA CTYACHTRL, KOTOPHIC OTBEHAIOT
Ha BOTIPOCHI IIPENOIABATENS [0 IIPEABLAYIITEN TeMe TEKIHOHHOIO Kypea);

B pamkax paGoThl Hajl COACPKAHMEM TUCHUIUTHHEL HCTIONB30BAHBL CICIYIOUC GOPMEL pa-
Got:

- yGnuanas saura pedeparos;

- HAy4HBIC CTYICHUCCKHE KOHQEPEHIMHA [0 HTOTaM 3allUThl PEQEpaTos;
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6. ONEHOYHBIE CPEJICTBA AJIA TEKYIIETO KOHTPOJISE YCHEBAEMOCTE/I
IPOMEXYTOYHON ATTECTAIIMM 110 UTOrAM OCBOEHUS I[I/ICIEI/IHJH/IHBI
1 YYEBHO-METOAMYECKOE OBECHEYEHUE CAMOCTOSITEJILHOUM
PABOTBI CTYJEHTOB

6.1. ®opmupopanue PEHTUHTOBOH OIEHKH. Kpurepun u meroani OI[EHKH
KavecTBa SHAHHH CTYAEHTOB 10 AUCHHILINHE "X HMIYecKast TEXHOJOTHS HAHOKepAMHUKH'

Texymmit KOHTPOIDL 3HAHMI CTYICHTOR OCYIIECTBIIACTCS OCPEICTBOM PEHTHHIOBOM OLEH-
KU 3HAHUI CTYICHTOB.

B coorBerctBuwm ¢ petitunrosoii CHCTEMOH, TEKYIUMH KOHTPOIIb TPOU3BOIHTCS TPYKJIbI B
TEHCHIE CeMECTpa Iy TeM GailbHOU OIEHKH KaueCTBA YCBOEHUS TEOPETUYECKOro MaTepriaa (0T-
BETBI HA BONPOCHI) M PE3ybTATOB IPAKTHUECKOR JIESTEIBHOCTIH (pemienue 3a/1a4, BHIIONHEHHE 3a-
JQHHH, peleHre npoGiem).

Peiirunr-xkontposas Ne 1.
1. TlepBeic HayuHbIE YHOMHHAHMS O MaJbix qacTuiax. 2. GakTH4ecKoe HAYA0 H3YYeHHs HAHOCT-
PYKTYPHOro cocToanus. 3. OcoOhie CBOMCTBA M CTPOCHHE MATBIX ATOMHEIX arperauuii. 4. Baeape-
HAC B TCXHOOTHH IIPOM3BOJICTBA TPAH3UCTOPOR 1 Jla3epoB HanoMarepuayior. 5. Hauano unren-
CHBHOT'O I03HAaHUS TBEPJOTO TEA U PA3BUTHS TEXHUKH MaHUIYTMPOBAHNS ATOMAMH ¥ MOJICKYTa-
Mu. 6. O6Iast XapaKTepHCTHKA HAHOCTPYKTYD. 7. Mozenu cTpoenns u GpopMupoBanus Hanoua-
1. 8. KoMOHHAINHUS CTPYKTYPHBIX 31EMEHTOB HaHO4acTHil. 9. YpoBHU uepapxun HAHOCTPYKTYP.
10. OcoberHoCTH BANAHMSA HAHOYACTHIT HA CBOHCTRA popmupyembix nagemmii. 11, Orneynopnas
HPUpoa OKCUAOB MeTaIuIoB, 12. Brmsaue ciocobos TIOJIyHEHNs HAa MOP(ONOTUIO HAHOMATEpPHA-
noB. 13, I'asodasubiii MeTo)| cuuTesa HaHOMATePHAJIOB NPY KOHAEHCAINH ra3za. 14, CxeMa THIIO-
BOH YCTaHOBKH JUIS MOy YeHHUS! Haﬁoqacimu 13 IIEPECRILICHHOrO Hapa. 15. Mozaepnusanus mpo-
TCCCa KOHJICHCAITUN Ta3a IIpH HpOI/IBBOI[éTBC HaHo4acTHIl. Cxema ycranoeku. 16. Tepmuueckoe
ucnapenue. 17. Hansirenue. .Jlazeproe ucnapenye 18. Metozet razoBoit xorneHcarmy, 19. Me-
TOIBI TA30BOH KOHIEHCAIMH HAHOKPHCTAIIHYECKIX HATPUAO0B. 20.CHHTE3 HAHOKPUCTAITHYECKOTO
HUTPH/Ia aIFOMUHHS B TOTOKe ammuaka. 2 1. Tlapodhazosmiit curTes HUTpHUIA alIIOMUHNSA B [IOTOKE
azora. Cxema yCcTaHOBKH. 22. PaCHLIHHTéHLHLIﬁ TIHPOJIA3 OKCHJIOB METAJIOB. 23. YV CTaHOBKY 118
PacHbUIATEIBHOrO IIpoin3a. 24. Matepraist s IPUMCHCHHSA B PACIIBUTHTENEHOM MHUpOJn3e 25.
[InamenHBIC peakTopEL. lpenmymecTsa u HEIOCTATKH IIAMEHHBIX PEaKTOPOB

PeliTnar-kouTpoH Ne 2.
1. 3ouse-rens coocob cunTesa Hanogactni 2. Cxema 301b-rens crmocoda 3. Cxema YCTaHOBKY TIO-

JIyYEHIA CHEePUYECKHX JACTHI] TeIe06pasHOro Marepuana 4. MexaHusM ruapoTn3a aTkOKCHIOB

12



METAINOB 5. 3aBHCHMOCT CKOPOCTH TH/IPOJIN3A OT PA3IHUHBIX baxropos. 6. Y ianeuue pacTBopH-
Tend u cymxa 7. Pesepcusibie MunemIs: 8. MeTon 10TyYeH s KepaMadeckux HAHCYACTHI OCaXK-
JICHHCM 13 PACTBOPA CoJIel Ipekypeopa. 9. XUMHUYCCKHH CHHTE3 IpeKepaMHUecKIX HOJIAMEPOB.

10. Orxer amopdHbIX IpekepaMuyecknx opomkos. 11. Cxema YCT@HOBKH IIOJYyYEHHS YIbTPa3e-

PCH J1a3epHbIM criocodoM. 12. Mexanoxumuuecknii cuures 13. CTpyKTypa HaHOIIOPOIIKOB, IOTY-

HCHHBIX M3ME/ILYCHHCM B IUIAHCTAPHBIX MENLHUIEX ¢ HPUMEHEHHEM KATA3aTOPa H3MENbUCHHS
14. Kpucranmsamus oxcuios Metamios 15. CTpyKTypHbIe 0COGCHHOCTH HEOPTaHUYECKUX HAHO-
Pa3sMEPHBIX YaCTHI[ (OPMUPYEMBIX TIPH CIIEKaHHH 16. XUMU3M CBA3H KepaMUUIECKIX HAHOYACTHI[. |
17. Bousiaye NOBEpXHOCTH KPUCTAILIOB. 18. DOopMUPOBAHKE NTAYTHHOIOTOOHBIX CTPYKTYPHI U3
MCTAJIOOPraHUICCKUX TMPEKYpcopoB 19. dopmupoBanue KyGOMoQ00HEX KpHCTALTHTOBR.20. Dop- |
MHUPOBAHHE CTPYKTYPBI IHOKCH/IA TUTAHA , HAHOYACTHIL COEIMHCHUN KPCMHUS, CBUHIA, IIHPKOHMS |
21. HagMomexysapHbIe CTPYKTYpPBI C y4aCTHEM HAHOYACTHIT, 22. [Honyuenust HamouacTHy pasimg-
HOTO pasmepa i dopmbt 23. TIporecch OpraHu3aniy 1 caMOOPraHu3alui HAHOYACTAIL Ha HpHMepei
HACTHIL cepedpa ¥ 3010Ta. 24. TIpoLEceH! TPAHCIALHOHHOIO W OPHCHTAIMOHHOTO YIOPANOYEHUS Ha-
HouacTuIl 25.1TpoGreMbl Co3/IaHuS 2JIEKTPOHHBIX HAHOTPHOOPOB.

Pelitnar-xonrpoas Ne 3.
1. HawouacTuIis! yrieposa 1 KpeMHus . DymnepeHsr. 2. Peakiys 3aMenicHus XJIOpdynnepeHos 3.
Peaxuns sreapenns Metamios s gyitepens: 4. BHEJ[PEHNE UHEPTHBIX I'a30B B Qyurepens! 5. Pe-
IYIHPOBAHIE PCAKIIMOHHOK CTIocoOHOCTH MeTalLIpyILTepeHos 6. Knacteps! kpemuns. 7. Crpyxry-
pa YrIepoIHbIX HaHOTPYOOK. 8. CHHTE3 YIIIePOAHBIX HAHOTPYOOK. 9. Xumus HanoTpyOox 10. 3a-
IIOTHCHIE BHYTPEHHMX 1oIocTel 11. IlpusuBka dyHKimonansapx rpymm. 12. Buenpenue aromon
M MOJICKYJI B MHOTOCIIOiHEIC TpyOKH. 13. KBaHTOBDI pasMepHbIt addeKTs! B Hanoxmvmy 14. 3aBucu-
MOCTb CBOHCTB MaTCPHAIIOB OT Pa3MEPOB YacTLl 15, Xumudeckie cBOHCTEA H30IAMHORHbIX [0~
BEpXHOCTEH 16. OCOOCHHOCTH (PU3MUCCKUX CBOMCTB OKCHIOB MeTa/ioB 17. Du3myeckue cROMCT-
Ba HaHO(a3Hol kepamuku.18. Tlonyyenue BEICOKOMIOTHBIX HAHOCTPYKTYPHPORAHHKIX CHCTEM. 19.
CBepriacTHYHOCTE B ruGKoCTh 20. DIEKTPUUECKHIE B ONTHYCCKIE CROMCTRA 21, IlepcrickTuBel
PasBUTHS HAHOTEXHOJIOTHH OKCHIOB METANIO0B. 22. CHHTE3 TYroINIaBKHX HAHOTIOPOLIKOR B BBICO-
KoTeMnepaTypHol miasme 23. CHHTe3 IPO3pavHOi HAHOKEPAMHKY HA OCHOBE MIIHHETH 24. Cpag-
HUTCIIBHBIC XapaKTePUCTUKY HaHOMAaTepuanos. 25. TemnepaTypoycToiumBrie cTeKITOKepaMude-
CKMC M CTCIJIOKPUCTAITHYECKAE  OKPBITAS 711 XHMUYECKOH ¥ MUIIEBOH IPOMBIIILTEHHOCTH.
26. BEICOKOKPEMHE3eMHUCThIE BOJIOKHA H MATEPHAIBI HA HX OCHOBE.27. Pecypcocbeperaroniue

CTEKII000pasible eHoMaTeprais. 28. CTeKT006pasHble U CHTATIIOBBIC O THIECKE HpO3payuHbIe

MaTtepuaisl. 29. Hosble Hay4HbIC HANPABIEHUS ¥ TeXHOMorun XXI Bexa.
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6.2. Temel a0 caMOCTOATEIBHOTO H3YYCHHSA — KOHTPOJIbHBIE PAGOTHI
1 Knaccudukanys 1 METOBI IIOTYUCHHUS] HAHOKIIACTEPOB U HAHOCTPYKTYP.
2. MeTopl uccneIoBaHus
3. IToBepxHOCTH TBEPBIX Tell. MUKPOCKOTIMYECKHE ACTICKTEI
4. TepMoaguHaAMUYECKHE aclICKThl IOBEPXHOCTH
5. Kitacrepnnie moaienu
6. MoeKyspHble JATaHIHBIE KIACTCPhI
7. besnuranHple METAIUIMUECKUE KITACTEPHI
8. YriepoHble KiIacTephl
9. Kiacrepsl HHEPTHBIX I'a30B U MAJIBIX MOJICKYJI
10. KnactepHble peakiuu
11. Konnouassie KiiacTepsl 1 HAHOCTPYKTYPBI
12. ®ynsepeHrsl ¥ yriiepoiHbie HAHOTPYOKH
13. TBeproTenpHbIC HAHOKIIACTEPHI U HAHOCTPYKTYPEL. TOHKHE IUIeHKH. MeXanndyecKue u
TEIIOBBIE CBOMCTBA
14. Matpudnsle ¥ cyIpamMoNeKyJIIpHble HAHOKIACTEPhl U HAHOCTPYKTYPHI
15. OnTryeckue U 2JE€KTPOHHBIC CBOWCTBA HAHOCHCTEM U HAHOMATEPHAIIOB.
16. OnTryeckue HaHOYCTPOUCTBA
17. MaremrHble CBOHCTBA HAHOCTPYKTYP
18.3epna, ciion ¥ OPEI B KOHCOJIMIUPOBAHHBIX MaTCpUATAX
19. JleddexTsl, MOBEpXHOCTH pasjeiia, HOrpaHMIHBIE CErperalin
20.CrpyKTypa HOJTUMEPHEIX, GHOHOqueCKHX 1 YIIIEPOJHBIX HAHOMATEPHATIOR
21. Obuas xapaKTepuCcTUKa CBONCTB HAHOMATEPHANOB. DIEKTPOHHOE CTPOEHHE
22. ®a30BbIE pABHOBECUSA U TepMOﬂﬁHaMHKa HanocucreM. QOHOHHEBIN CHEKTP W TepMUYe-
CKHE CBOMCTBA.
23. CpoiicTBa THIIA TPOBOUMOCTH. ONTHYECKHE CBOCTBA. MarHUTHBIC XapaKTCPHCTHK.
24. Mexanudeckue CBORCTBa, CTAOMIHLHOCTE , POCT 3epeH, aubdy3us.
26. Peaxkimonnas criocoOHOCTE, KaTallu3
27.TexXHOIoTUA KOHCOIUTUPOBAHHBIX MATEPUATIOB, TEXHOJIOIHS HOIYIIPOBOHUKOB.
28 MuKpO- ¥ HAHOBJIEKTPOMEXAHUYECKHIE CUCTEMBI, MATEPUAIIB CO CTICIMATBHBIMA HU3H-

YSCKUMU CBOMCTBAMMU, OMO- METUITMHCKIE MaTepUAITE]
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29.1omy4eHne TORKUX IIEHOK, TIOKPBITH 1 MeMOpaH HAHOPA3MEPHOM BETHUMHBI

50. CBocTBa TOHKHMX IUICHOK MOKPBITHI U MeMOpaH HAHOPA3MEPHOU BEIIMYMHEI

31 Yraeponnsle HaHOTPYOKH ¥ KOMIIO3UI[MOHHBIE MATEPHATH HAa UX OCHOBE.

32. Cunres, CBOMCTBA, IPUMEHEHHE YIIIEPO/IHBIX HAHOTPYOOK.

33. HaHoBOIOKHA HA OCHOBE OKCH/J[A IIUPKOHHSI., HAHOTPYOKH Ha OCHOBE OKCHIA HUPKOHUSA

34 HaHOIIpOBOIIOKA HA OCHOBE OKCH/IOB IIUPKOHKS.

6.3. Bonpochl Kk 3K3aMeHy

1. IepBrie Hay4Hble yOOMUHAHNMS O MalbIX YacTuIax. DakTHYecKoe HAYaIo H3yueHHS HAHOCT-
PYKTYPHOT'O COCTOSIHHSL.

2. Ocobble CBOKCTBA B CTPOCHUE MAJIBIX aTOMHBIX arperamii.

3. Obuiast XxapaKkTepHCTHKA HAHOCTPYKTYP. Mozenu cTpoenus 1 JOpMHUPOBAHIS HAHOYACTHII.

4. KoMOWHALHS CTPYKTYPHBIX 3JIEMEHTOB HAHOYACTHII.

5.YDPOBHHU HEpaAPXUM HAHOCTPYKTYP.

6. OcoOeHHOCTH BIMAHUS HAHOYACTHI] HA CBOWCTBA (pOpMHUpPYEMEIX U3aeimit. Biusmue crioco6oB
NOJIy4YeHHs Ha MOP(OIIOTHIO HAHOMATEPHAJIOB.

7. OrHeyIopHas pupojia OKCHIOB METAJIIOB.

8. I'asoa3Hblil MeTO CHHTE3a HAHOMATEPUAJIOB IIPH KOHICHCALIAY Ta3a.

9. Cxema TUIIOBOH YCTAHOBKHM ISt IOy HCHHUS HAHOYACTHI] U3 MEPECHITERHOTO Mapa.

10. Mozeptnsanus nmpornecca KOHJCHCAIMA Ia3a IPH MPOU3BOJICTBE HarnodacTuil. Cxema ycra-
HOBKH.

11. Tepmrueckoe ucnaperue. Hanburenne. Jlaseproe ncnapenue

12. Meroue! ra3oBoll KOHACHCAITUH HAHOKPUCTATUINYECKUX HATPHIOB.

13. CuHTE3 HAHOKPHCTATMYECKOTO HATPUIA AFOMUHHS B IOTOKC aMMHAKA.

14. PacnbuMTenbubIii TUPOJIA3 OKCHIOB METAILIOB. Y CTAHOBKH JUTS PACIbUTUTEILHOTO THPOITH3A.
MaTtepuans! s IPAMEHEHUS B PACTIBUTATEIBHOM IIMPOJIA3E.

15. Ils1amenHbIe peakTopEhI. HpeHMymeéTBa U HEJOCTATKY INIAMEHHBIX PEaKTOPOB.

16. 3omb-rens cnocob CHHTE3a HAHOYACTHIL, CXeMa 30JIb-Tellb CIIoco0a

17. Cxema yCTaHOBKY MOJTyYCHHUSI C(bepnquKHx YacTHI resico0pasHoro MaTepuaia

18. MexaHusM ruJIponusa ankoKCHI0B METaILIOB, 3aBUCUMOCTL CKOPOCTH THAPOJIH3A OT PA3JIHY-
HBIX (PAKTOPOB, yHaNEHHE PACTBOPUTEIS 1 CYIIIKa

19. PepepcuBHble MUTIEILTB], METOJ TIOJLy4EHHS KePaMMYECKMX HAHOYACTHI] OCAKICHHEM U3 pac-

TBOpPA CoJIel TpeKypcopa.
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20. XuMmmuuecknii CHHTE3 MPEKEPAMUYECKUX TIOJIMMEPOB, OTIKUT aMOPMHBIX TPEKEPAMUIESCKUX IT0-
POILIKOB.

21. CxeMa yCTaHOBKH NOJYYEHUS YIBTPA3EPEH Ja3epHbIM CIIOCOOOM.

22. MexaHOXMMUYECKUM CUHTES; CTPYKTYPa HAaHOIIOPOIIIKOB, OJTYYCHHBIX U3MEITFYSHUEM B I1JIa-
HETAPHBIX MENBbHUIIAX C [IPUMEHEHUEM KaTalli3aTopa U3MEIbUEHUS
23. Kpucrannmsanus OKCHIOB METAILIOB, CTPYKTYPHBIE 0COOCHHOCTH HEOPTAHIIECKIX HAaHOPa3-
MEPHBIX HacTHL, (GOPMUPYEMBIX [IPH CHEKAHHH
24. X¥UMH3M CBA3H KEPAMHUECKUX HAHOUACTHLI, BIMSIHUE IOBEPXHOCTH KPHUCTAIIIOB.

25. ®opMupoBaHKe NayTUHOMOJOOHBIX CTPYKTYPhI U3 METANIOOPTaHUYecKUuX MPeKypcopoB, dop-
MUpOBaHHE KyOOTOJOOHEBIX KpI/ICTaﬂnﬁTOB.@opMHpOBaHHe CTPYKTYPBI THOKCHIa TUTAHA , HAHO-
YaCTUIl COETMHEHUN KPEeMHUS, CBUHIIA, IUPKOHUS .

26. HaamonekynsipHble CTPYKTYPhI C y4acTUEM HAaHOYACTHIL, MOJYYCHUS] HAHOYACTHI] PA3TUIHOIO
pasmepa u Gopmbl

27. Iporieccsl OpraHU3aliy U CaMOOpTraHU3alii HAHOYACTHLL Ha [IPUMEPE YacTHIl cepedpa U 30JI0Ta.
28. Ipouecehl TpaHCISIUOHHOTO U OPUEHTAITMOHHOTO YIIOPSITOYEHIs HAHOYACTHIY, IIPOOIEMBI CO3/1a-
HUS ONEKTPOHHBIX HAHOTIPUOOPOB.

29. Hano4acTuisi yriepoja U KpeMHus, (QyJuiepensl, KIacTepbl KPEMHUSL.

30. Peaxnwmst 3amMemmeHns XIopQyIUIepeHoB, peakiys BHEAPEHNS METAIIOB B (hyJUIEpeHbl BHEIPE-
HUE UHEPTHBIX Ta30B B OYJUIEPEHBI, PEIYIIMPOBAHUE PEAKIIMOHHOM CIIOCOOHOCTH MeTajuidyIiepe-
HOB.

31. CuHTe3, CTPYKTYPa, XMMHES yIIIEPOAHBIX HAHOTPYOOK.

32. 3anoNHEeHNE BHYTPEHHUX MOJIOCTEH, IPABUBKA G YHKIIMOHATHHBIX TPYII, BHEAPEHUE aTOMOB H
MOJIEKYJl B MHOTOCJIOMHBIE TPYOKHU.

33. KBaHTOBBIH pasMepHbIit 3heKTh B HAHOXMMAM, 3aBUCUMOCTh CBOHCTB MaTepraioB 0T Pa3MEPOR
YaCTUII. |

34. XumuvecKkue cBOMCTBA H30MALMOHHBIX II0BEPXHOCTEH

35. OcobeHHOCTH PU3MYECKUX CBOMCTB OKCHUIOB METAIIOB, (DU3HUYECKHE CBOMCTRA HAHO(A3HOM
KEPaAMUKV: CBEPINIACTHYHOCTD U THOKOCTh, JJEKTPUYECKUE U OLITUYECKKE CBOMCTRA

36. llosyueHue BHICOKOIUIOTHRIX HAHOCTPYKTYPHUPOBAHHBIX CUCTEM.

37. CHHTE3 TYyromIaBKuX HaHOIIOPOIIIKOB B BEICOKOTEMIIEPATYPHOH Ij1a3Me.

38. CuHTe3 Mpo3pavyHOi HAHOKEPAMHUKH Ha OCHOBE IIIITHHENH.

39. CpaBHUTEIBHBIC XapaKTCPUCTUKH ﬁaHOMaTepHaﬂOB.

40.IlepcrieKTUBBI Pa3BUTHS HAHOTEXHOJIOTMH OKCHIOB METAJIIOR.

41. Pecypcocbeperarorine cTekioo0pa3Hbie IEHOMATCPUAITEL.
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42. Crek:1000pasuble ¥ CHTAIUIOBBIE ONTHYECKH IPO3PAYHBIE MaTepuabl.

IIpomexyTounas arrecranus (9Kk3aMeH) UPOBOXUTCS B KOHIIC CCMECTPA TAKXKE IMyTEM
GamnpHol omenxy. ITOroBeif peitunr ONPCHEACTCS CyMMUpPOBaHHeM OaJlJIOB TEKYIIEH OLEHKY B
TCUCHME ceMecTpa U OAlLIOB IIPOMEXYTOYHOM aTTECTAINY B KOHIIE ceMecTpa X0 pe3yabTaTaM 3a-
yeta. MaxcuManbHBI HTOTOBBIN PEUTHHT coorBercTBYeT 100 Oammam.

IIpy onenke 3HaHUH CTYHCHTOB IIPENoaBATEb JOKCH PYKOBOJICTBOBATBLCS CICAYIONUMHU
KpUTEpHAME 1715 oOecneuenus oObeKTHBHOTO MOAX0/Id K BHICTABIEHUIO OLCHOK «OTIUYHO», «XO-
POTIIO», «yJOBICTBOPUTENBHOY U «HEY/IOBIETBOPUTEIIHLHOY:

- OHCHKA «OTIMYHOY BBICTABIISCTCS 34 1IIyOOKUE, MCUEPIIBIBAFOIIHE OTBETHI Ha BOIPOCH 3K~
3AMEHALMOHHOTO OUIICTa, U3JI0KEHHBIE [OCIIENOBATENBHO, IPAMOTHO, C 060CHOBANHCM IIpeJICTaB-
JICHHDIX 1I0JI0XKEHUH, UCIIOTb30BAHMEM HE TOJIBKO KOHCUEKTA TEKIUH 1 y4eOHHKA, HO U MOHOTpa-
(budeckoil uTepaTypsI;

- OLCHKA «XOPOLIO)» BLICTABIACTCA 3@ MPABUIIBHBIE OTBETHI Ha BOIPOCH! SK3aMCHAIIHOHHOIO
Ounera, IpuYeM OHH JOJIKHEI OBITH H3JI0KEHbI IPaMOTHO ¥ MO CYIIECTBY Bompoca, 06e3 cyruect-
BCHHBIX HETOUHOCTEIH;

- ONICHKA «yJI0BACTBOPUTCIILHO) BBICTABIAETCS 34 TAKHE OTBETHI, B KOTOPBIX YACTHUIHO W3-
JIOKCH OCHOBHOM MaTepHall, HO HE IPUBOJSTCS JIETANIM, JOMYLIEHb! HETOYHOCTH B bopMyMpoB-
Kax, HapyHICHa IIOCIICHOBATEILHOCT U3OXKEHHMsL, JIONYIIEHO HEJJOCTATOYHOE 3HAHHE MPaKTHYe-
CKHX BOIIPOCOB;

- OUCHKA HEYIOBIETBOPUTEIEHOY) BBICTABIAETCS 33 OTCYTCIBUE OTBETOB HA JBA BOIIPOCA

6HHCT8., HNJIHA HEHOJHBIC OTBCTEHI HA HUX, B KOTOPBIX AONYIICHBI CYIIECTBCHHEIC ONTHOKY.

llepecuer nroroBoro pedTHHroBoro Gania B ONCHKY IPUBEICH B TAOIHILE,

Tabauya

[Ikana nepecyera UTOroBOro PEHTHHTOBOrO OANLIA B OLICHKY

Hrorometit pettrunrosslit 6amn ] Onenxka
- > 91 OTIAMHO
N _ 75-90 XOPpOIIIO i
61-74 YAOBIETBOPUTETBLHO -
<60 HEYI0BJICTBOPUTEILHO
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7.VYEBHO-METOANYECKOE Y HHOOPMAIIMOHHOE OBECTIEYEHUE
JAUCLIIIINHBI (MOLY.JI5T)

4) 0CHOBHag JITEPaTypa
Hanotexmonoruu i skonorus: pucku, HOPMaTHBHO-IPaBOBOE PETYIMPOBAHKE U YIPABJICHIE
[Suexrpormsit pecype] / M. Xamn, ]I, Boymen. - M. : BUHOM, 2015 Crynenueckas Hay4Has
onbmrorexa «KoHcynbTanT cTyaenTay

hl:tn:/fwww.studentlibrarv.rufboold_[SBN9?85996329229.htmI..

OCHOBBI HAHOTEXHOIOTUH [ DIEKTPOHHBI pecype] / H.T. Kysnenos, B.M. Hosotopres, B.A.
Kabpes, B.1. Mapromum. - M. : BUHOM, 2014. Crynenueckast Hayunas 6u6moreka «KoH-
CymbTanT crynentay hitp://www.studentlibrary.ru/book/ISBN9785996323784. html

Hanorexrouoruu B Meuuune [DneKTpoHAbIL pecype] : yuebroe nocobue / B.JO. Haymen-
ko, T.A. Anekcees, A.C. Hvutpres. - M. : Usnarensckuii qom MDOH, 2012. - CryneHueckas
nay4Has 6ubimoreka «KoHCYNBTanT cTymeHTay
http://www studentlibrary.ru/book/ISBN9785383007310.htr]
Hanorexnonornu B onextponuxe. Beimyck 2 [Dnekrpounnsii pecype] / Hon pen. FO.A. Han-
mbiruHe - M. Texnocdepa, 2013. CTynenyeckas nayunas 6ubmanorexa «Koncymprant cry-
AeHray - http://www.studentlibrary.ru/book/ISBN9785948363530.html
Hanorexnonorus u mukpomexannka, U. 6. BasoBle TEXHOTOIHUECKIE HPOLECCH MUKPOCHUC-
TEMHOHU TeXHUKH [DNeKTpoHHbIH pecype] : Vue6. mocobue / K.I', [ornosckwit, E.A. Cxopo-
xoa08, C.A. Kosy6usk. - M. : Msnarenscteo MI'TY um. H. 3. baymana, 2013. - Crynenue-
CKasi Haydnas 6ubnnorexa «KoHcysTanT CTyJIEHTa»
http://www.studentlibrary.ru/book/ISBN9785703837290.html

0) NOIOIHATE b HAS JIMTEPATypa
Maieie 06beKTEI - GoMbIIHe HEn. IIIupoKwii B3I HA HAHOTEXHOIOTHH [DNeKTpOHHEIH pe-
cype] / 'erpux Dpnux. - 3-e usy. (11). - M. BUHOM, 2015. - Crynenyeckas HayuHas Gu6-
nuorexa «KOHCYIbTaHT CTYAeHTAY
http://www.studentlibrary.ru/book/ISBN978599632928 1 html
HaHOTeXHOIOTHY U CIIETHATBHEIE MaTepuas! [DNeKTPOHHEIN pecype] : YuebHoe mocodue
nist By30B / Counnres FO.I0., Hpsxun E.W., Bonorxanuna C.A., [Terkosa A.IT. - CIT6. :
XUMHINAT, 2009. Crynenueckast Hay4Has Oubmnorexa «KoHCyIbTanT CTyAeHTa»

http://www.studentlibrary.ru/book/ISBN978593808 1 772 .html

Moposor B.B. Hanorexuonoruu s Kepamuke: MoHorpadus. B 24. Y.2, Hanomnenku,
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HaHOTOKPBITHS, HAHOMEMOPAHHbl, HAHOTPYOKHU, HAHOCTEPIKHHM, HAHOTPOBOIOKa/B.B.
Moposos, 3.11.Csicoes; Biragum .roc.yH-T — Buagumup: Usn-o BuagumM.roc.yu-Ta,
2011.- 167 ¢

4 Cricoes, O. 11.. Hanokepamudeckue marepuais : yuebHoe mocobue : B 2 u. / 3. IT. Chicoes
— Briagumup : Bragumupexuit rocynapersenssiii yuusepenter (Bal'y), U. 1: Inenkw, mo-
KpbITHsL, MeMOpanbl .— 2008 .— 89 ¢. DiexTponnas 6ubnuorexa Bal'y
http://e.]ib.vlsu.ru/bitstream/123456789/1213/3/01107.pdf

5 Ceicoes, O.I1. Hanokepamudeckue marepyansl : yaebHoe Hocobue : B 2 w. / 3. IT. Cricoes.

— Buagumup : Biajumupekuit rocynapersennsiii yausepeutet (Bal'Y), U. 2: Tpy6xu,
CTEPXKHU, 1IpoBOJOKa .— 2009 .— 85 ¢ Dnekrponnas 6ubnuoreka Bal'V

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

B) HEPHOAUYECKHE U3AHUA:
- kypHan «M3petus BY30B. Xumus U XuMHAYecKas TEXHOIOTHIY,
- JKypHall « XUMHYECKasl TPOMBIITICHHOCTE CEIOIHSY;
- KypHan «DyH/IaMeHTaIbHBIE IIPOOIEMBI COBPEMEHHOTO MATEPHUATOBEICHHUSY;
- )KypHal «byTiiepoBckue cooOIeH Y,
- )KypHai «bamkupckuil XUMIYECKHI KypHAIY;
- xypuan «M3pectusa BY3o.. lpuxiagnas xuMus 1 OHOTEXHOIOTHSY,

- XKypHasi ((COBpeMGHHBIC Ha}’KOCMKI/IGITCXHO.HOFI/II/I))

I') HHTePHET-PeCyPChbI:
- CAaUThbI BCAYIIMX HAYYHBIX JKYPHATIOB M0 XUMHUYCCKOM TEXHOIOTHH;
- SIIEKTPOHHBIE OubnHOTeYIble cucTeMbl Bal'V (GecraTHblil 0CTyII Yepe3 MeKTPOHHYIO

oubmmorexy Bnl'Y).

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
ANCIIUTIJIIMHBI (MO Y JIS)
1) naTepaKTUBHEIE ICKUUK (HaOOPHI IIPe3eHTAIMM JULS TPOYTEHUS JIEKIIHIT);
2) Habop DVD-(uibsMOB 10 pasinyHbIM TPOA3BOICTBAM U IPOIECCAM XUMHUECKON TeXHOTOTHIL
3) nabopatopuu ¥ ayauTOpHE Kadeapsl LIS LPOBEICHNUS JTaGOPATOPHEIX ¥ IIPAKTHICCKHX 3aHATH-

uit 430-1, 305-1.
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Paboyas mporpamMma JUCIMILIAHBI COCTABJICHA B COOTBETCTBHH ¢ TpeGoBanumsamu OI'OC BO o ua-

upapjieHuio 28.03.01 HanoTexHonoruu u MUKPOCHCTEMHAA TEXHUKA

Pabouyio mporpamMmy cocTaBhII I[.T.H.; podeccop % Xpucrodopon A.N.

PenensenT (npencrasurens paGoronarens) i
3aM. I'CHCPAIbHOT' O JUPCKTOpa 1o
HAY4YHO ~TC€XHOJIOT HYCCKOMY Pa3BUTHIO

3A0 «Kommnanus «CTICy», k.T.H Jlazapes E.B.

ITporpamma paceMoTpéna  0106peta Ha 3acenamun kadenpsi XTAp.No & of OFO 4 20275

SaBeyrouiiti Kadenpoi, 4.1.1., Tpodeccop / ‘ /5 7 [Tanos 10.T.

Pabouas mporpamMma paccMOTpeHa 1 0J106peHa Ha 3aCeIaHuy yIeOHO-METOAMIeCKOH KOMUCCHH

narpasiienns 28.03.01 HanoTtexionoruu u Mukpocuctemuas Texuuka, up. Ne 47 ot 0 .0, /15
=

/ Apakensa C.M.

* JIUCT NEPEYTBEPKIEHUSI

[Ipencenarens komucen, 1.¢0-M.H., upodeccop

PABOYEN MTPOTPAMMBI JUCHUIIIAHBI MOAYJIA)

PaGouas mporpamma 0106pena Ha _/ z A y4eOHBIH roj
IIpotokon sacenannst kabempui No 7~ or O3,/ roaa

3aBeryromuii kadenpoit (Pt Ay Cetr—Cece sz
— 4
PaGoyas nmporpamma ogobpena na yaeOHBIH TOJ
[[porokoin 3acenanus kadeapur N . oT roja

3aBemyromuii kadenpoii

Pabouas nporpamma o106pena Ha y4eOHBIH Toj1

IIpotokon 3acemanus kadeaprr Ne oT roja
Baenyromuit Kadempoit

Pa6ouas ripdrpamma oxoGpena Ha yUeOHBIH T .

HpOTOKbn 3aceanns Kadeapnr No oT roja
3asexnyromuii kadeapoii

Pabouas 1iporpamma o7106pena Ha yaeOHBIH TOJ

IIpoTokor 3acenanus kapempnr Ne oT roja

3aBe;tyrommii kKadeapoit
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