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1. EJTM OCBOEHUSI AU CIMILIAHE]

Kype "Xumnueckas TEXHONOTHA HAaHOKEpaMHKH" Tpeamonaraer O03HAaKOMJIEHHE ¢
XUMHYECKHMH,  reTepod)asHbIMH, ras’oasHEIMH  MeTOZaMH  CHHTe3a HaHO-4acTUIl ¢
HAHOCTPYKTYp, H3yYEHHEM HX (DH3HKO-XHMHUYECKHX CBOMCTB, CTPYKTYPHBIMH 0COOEHHOCTSIMH
HEOPraHMIeCKuX HAHOPA3MEPHBIX YaCTHLL, OKCHIOB METAIIIOB, COeAMHEHHIT KpeMHHS , LHUPKOHHS,
(ymnnepenos u YITIEPOJIHBIX HaHOTPYOOK . [laeT mpencrapnenue o6 0COOEHHOCTAX XHMHUYECKO
TEXHOIIOTHH MPOU3BO/ICTBA HAHOKEPAMUKH, OCOGEHHOCTSIX HX (DH3UYECKHX CBOHCTR.

[Ipu  w3yuenuu KYpca  3akmaibIBaloTCs OCHOBRI M 0GmIue NpeJCTaBaeHHe o
TEXHOJIOTHYECKUX AHCLMIUIHHAX, KOTOpEIE fpu nocienyiomem o6yyennu GyayT passursr npu
UTCHHH KYPCOB CHELUANBHBIX JUCIHILIAH, Hust monnmanms  (axruueckoro Marepuaa
HeO0OXOIMMO 3HAHHE OCHOB HEOPraHu4eCKON H (PU3HYECKO XHMUH,

Kypc umeer uesnsio COPMHPOBATE OCHOBEI TEXHONOrHYECKOro MBIIUICHHS], PaCKpBITH
B3QUMOCBSI3H  ME@XAY pPasBHTHEM  XHMHYECKOIi HayKH H  TeXHOJOTHH MpPOM3BOICTBA
HAHOPA3MEPHBIX H HAHOCTPYKTYPHBIX MaTCPHAJIOB, IMOArOTOBUTH CTYHAEHTOB K AKTHBHOMY
H3YHUCHHIO CHENMATIBHBIX JHCLHILTHH, PA3BHTh B HUX TBOPYECKOE OTHOILCHHE [0 OCBOCHHIO
3HaHHH TEXHOJIOIHH POH3BOICTEA Hanomarepnanos. Kype nomxken o6ecrieunts B nosmoi Mepe
TIOHHMaHKUE CTYICHTaMHU LeNell U 3a1a4 XHMHYecKo TEXHOJIOTHH HAHOMATEPHANIOB, H3yYeHHe
OCHOB NpPOU3BOJICTBA MATEPHANOB M U3ENUH H3 HHX, NPaKTHYECKOE U HAYYHOE MPHIIOKEHHE

MOy CHHBIX SHAHHHA K CO3/IAHMIO MHKPOCHCTEMHO TCXHHKH, SNIEKTPOHHEIX HAHOIPHOOPOB

2. MECTO TUCUMIIIAHBI B CTPYKTYPE OITOM BO

Jucuuniiaa otHoCHTCS K Ga30B0i 4acTH y4eOHOTO IIaHa OATOTOBKH OakanaBpa. Kype
"Xumudeckas Texmosorus HaHOKepaMuKi» npenBapsier Ga3oByio HNOArOTOBKY CTYAEHTOB I10
AUCUHIITHHAM  «DH3HKO-XHMHYECKHE OCHOBLI MHKPO- M HaHOCHCTEMHOH  TeXHHKHY,
«Marepuanosenenne HAHOCTPYKTYPUPOBAHHBIX MaTepuanoBy , «KBaHTOBas H ONTHYecKas
JJIEKTPOHHKAY», «Momenuposanue u MPOCKTHPOBAHME MHUKPO- H HAHOCHCTEMY, «IIpoweccrr
MHKPO- M HaHOAJIEKTPOHHKHY», «30HI0BbIE Texnomorun», «lIpoexrupopanue 9JIEKTPOHHBIX

CPEICTBY.

3HaHuUs, noNyYeHHBIC B JAHHOM Kypce HeoOXOMMMEI [UIsi nasbHeiiimero o0yuenus no

AHCLHUIUINHAM BapHaTHBHOM YacTH.



3. KOMIETEHIIWH OBYYAIOIETOCS, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSA JUCHUATIIAHBI
B mporecce 0cBOGHUS JIMCIMILTHEEI O0YYAFONIHHCS TOIDKEH JEMOHCTPHUPOBAT CIIELyIO-
[IMe pesyIbraThl 00pa3sOBaHUS:
1) 3uars
- 6a30BBIE TEXHONOTHYECKHE MPOIECCH! i 060PYAOBAHHE, IIPHUMEHSEMbIE B TPOU3BOJICTEE
Hanomarepuaios (I11K-8)
2) Vmers:
- MCIIOJB30BATH 0230BEIE TEXHOIOrMIECKHE POLECCH B 060PYIOBaHHE, IPAMEHSIEMBIE B ITPO-
MSBOJICTBE MATEPHAIOB, KOMIIOHEHTOB HAHO- ¥ MUKPOCHCTEMHON TEXHUKH
3) Baagers:
- TOTOBHOCTBIO PAbOTHI Ha COBPEMEHHOM TEXHOTIOTHIECKOM 000PYIOBAHIY, HCIIOTE3Ye-

MOM B IIPOUSBOJZICTBE MATEPHAJIOB ¥ KOMIIOHEHTOB HAHO- U MHKpOCHCTeMHOﬁ TEXHUKH,

(ITK-8) roTOBHOCTBIO HCIIOJIB30BATH 6A30BhIC TEXHOJIOTHYECKHIE ITPOIECCH] U 060pYI0BaHNIE,
TIPUMEHAEMBIC B IIPOU3BOJICTBE MAaTEPHAIIOB, KOMIIOHEHTOB HAHO- B MUKPOCHCTEMHOM TEXHHUKH;

(IIK-10) roToBHOCTHIO paboTaTh HA COBPEMEHHOM TEXHOIOTHYECKOM OGOPYHOBAHWH, MC-

HOJIB3YEMON E TIPOU3BOICTBE MATEPHAJIOB M KOMIIOHEHTOB HAHO- | MHKpOCHCTEMHOﬁ TEXHHKHY.

4. CTPYKTVYPA Y COAEPKAHUE TUCHUTUINHBL (MO JIs)

Obuias TpyR0EMKOCTH AUCLMILIHHEL COCTABISAET 5 3a4eTHEIX ¢uuuipi, 180 yaca.
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Paszoen 1. HAHOCTPYKTYPHBIE MATEPHUAJIBI

4.1, Teoperuueckuii Kypc

(MYJTBTEMEIMHHOE COITPOBONKICHHE)

Hexyua 1 Vicropus pazBuTHs HAyKH 0 HAHOCTPYKTYPUPOBAHHBIX MaTepHalax.

Bomnpocsr: 1. Beenenne. [lepBoie HayyHble yIOMHHAHUS O MalbIX HacTunax. 2. Gaxruye-

CKOE Havalo MU3yHEHHS HAHOCTPYKTYPHOI'C COCTOSHHAL. 3. Ocobrle cBOMCTRA U CTPOCHHE MallbIX




ATOMHBIX arperaliui. 4. Buejpenue B TEXHOIOrHH MPOU3BO/ICTEA TPAH3UCTOPOB 1 JIA3€POB Ha-
HOMATepHANOB. 5. Havano MHTEHCHBHOrO MO3HAHKS TBEP/OrO TENA U PA3BUTUS TEXHAKA MAHI-
[y TUPOBAHUS ATOMAMHU U MOJIEKYJIAMH.
Jexyua 2 XapaxTepucTrKa HAHOCTPYKTYPHUPOBAHHBIX MATCPHATIOB.

Bonpocsr: 1. Ob1uas XapakTepucTuKa HAHOCTPYKTYP. 2. Mojienu cTpoekus u hopMHpOBAHHs
HanovacTull. 3. KoMOuHALMA CTPYKTYPHBIX 2JIEMEHTOB HAHOYACTHIL.

Jekyun 3. CTpyKTypa HAaHOYACTHUIL ¥ HAHOCHCTEM.
Bonpocst: 1. YpoBru nepapXxun HAHOCTPYKTYP. 2. OcOBGEHHOCTH BIUSHUS HAHOYACTHUL HA CBOMH-~
crea GOpMUpPYEMBIX u3enni. 3. OraeynopHas npuposia OKCHIOB MeTALIOB. 4. Biusuue crioco-

OOB nosy4Yends Ha MOPgOIOruI0 HAHOMATEPHATIOB.

Pazoen 2. TASO®A3HBIA CUHTE3 HAHHOMATEPUAJIOB U
HAHOCTPYKTYP
Jexuyun 4. ['a30pasHblii METO/ CHHTE3a HAHOMATEPHAIIOB
Bonpocsr: 1. CoBpeMEHHBIE 3KCIIEPUMEHTAILHbIE METOIbI HCCIETOBAHNS BelecTs. 2. TexHuka
KOHAeHCalny raza. 3. Cxema TUNOBOH yCTAHOBKH JIs I1OJ1yHe-
{151 HAHOYIACTH] U3 NEPECHILICHHOrO napa. 4. MoaepHu3alus npoLecca KOHACHCAINN Ia3a Iy
Mpou3BoACTBE HaHOYacTHL. Cxema ycranoBku. 5. Tepmudeckoe ucnapenue. 5. Hanbinenne .

0./laseproe ucnaperne 7. MeTtoibl ra30Boi KOHAEHCALMH.
Jlexyua 5. CrnTe3a HAHOKPUCTAIIMYECKUX HUTPU/IOB

Sonpocel: 1. Metousl ra3opoit konznencatny. 2.CHHTE3 HAHOKPUCTAILIMYECKOTO HUTPH/A AJFOMH-
HEs B HOTOKE ammuaxa. 3. 11apod)a3oBbli CHHTE3 HUTPU/IA ATIOMUHES B IOTOKE a30Ta. Cxema ye-
TaHOBKH.

Jexyun 6. PacnbUmTeNbHBIN THPOIH3
Bonpocst: 1. PacibuiaTe/IbHBIH THPOIH3 OKCHAOB METAIUIOB. 2. YCTaHOBKH /ISl PaCIbUIHTEIHOTO
rmponmsa 3. Marepralibl JUis IPAMEHEHHS B PaCIIbLIHTeIbHOM MUpoiuse 4. [LiaMenHbie peakTops

. [Ipenmyiecrea u HenOCTATKH MIAMEHHBIX peakTopoB 6. KOHTpOJIBHBIE BOIPOCH

Pazoen 3. XUMUUYECKHUE METO/AbI CUHTE3A
Jekyuna 7. 3051b-refb CHHTE3 HAHOYACTHUL]

Bonpocsr: 1. 3oab-ress cnocod cunTesa HanovyacTHll 2. CxeMa 301b-relib Croco6a



2. Cxema yctaHoBKHM nojyueHus ceprueckux dactun reaeobpasnoro marepuana 4. Mexanusm
IUAPOJIM3a JIKOKCH/IOB METAILIOB 5. 3aBUCUMOCTB CKOPOCTH TH/IPOJIM3a OT Pa3NUUHbIX (PAKTOPOB.
6. Y naneHue pacTBOPUTENA H CyIlKa
Jekyua 8. Metoj peBepCUpOBAHHSI MUILIEILIBI
Bonpocsl: 1. PeBepcuBHbIe MULIEUIB! 2. METO NOMY4EHUA KEPAMHHYECKUX HAHOYACTHI] OCAKIC-
HEEeM 13 pacTBOpa cosiel nmpekypeopa. 3. XUMHYECKHH CHHTE3 NPEKepPaMHUYECKUX OTHMEPOB.
Hexyus 9. Tepmuyeckuii CMHTE3 M3 IPEKEPAMHYCCKUX MTOTHMEPHBIX
NPEKYpPCOPOB.
Bomnpocsl: 1. OTkur amopHBIX TpeKepaMUIeCKUX ITOPOIIKoB. 2. CxeMa yCTaHOBKHU MOJTyHEHHUs
VILTPA3EPEH Ja3epHbIM crocoboM. 3. MexaHnoxuMuueckuii cuaTes 4. CTpyKTypa HAHONOPOIIKOR,
[TOIIYHEHHBIX U3MCJILYUCHHCM B IJIAHETAPHBIX MEJIbHHLAX C IPHMEHCHHUEM KATAIM3ATOPA H3MEIh-

aenus 5. KOHTpOIbHBIE BOIPOCH!

Pasoen 4. TEXHOJOIUS YIIPABJAAEMOM KPUCTAJIM3ALIAM
OKCHUJI0B IIPH CIIEKAHHUHN
Jexyna 10.  Kpuctainusanus OKCHIOB METAJUIOB [IPY CIIEKaHUK
Bonpocsr: 1. Kpucrammsauust okcu1oB MetamioB 2. CTpyKTypHBIE 0COOEHHOCTH HEOPraHk-
YECKUX HAHOPA3MEPHBIX 4acTHLl (GOPMHUPYEMBIX [pH CliekaHuH 3. XHMH3M CBS3H KEPaMHYECKUX
HanovacTul. 4. BiusHue NOBEpXHOCTH KPHCTAILIOB
Hexyua 11. KontponupyemMoe TEpMHUYECKOE PasioKEeHHE
METaJUI00PraHM4ecKiuX NpeKypcopoB
Boupocsr: 1. @opMupoBanue IayTHHONOAOOHBIX CTPYKTYphl 2. @opMupoBaHue KyOonoao0HbIX
KPUCTAIIMTOB. 3. DOPMUPOBAHKE CTPYKTYPbI JHOKCHA THTAHA
4, CTpyKTypa HAHOYACTHIL COCAMHEHUH KpPeMHUs, CBUHIA, LWUPKOHHS 5. KOHTPOJIBHBIE BOIIPOCEH.
Heryus 12. CaMoOpranu3aius HAaHOYACTUIL
Bonpocet: 1. HagMomekyisipHbIe CTPYKTYPbI € YHACTHEM HAHOYACTHUL]
2. [Tonyyenys HaHOYACTHI] PAa3JIMUHOIO pasmepa U Gopmsi 3. Ilponeccrl opraHu3atyy ¥ camoopra-
HU3AMY HAHOYACTHLL Ha IPUMeEpe YacThll cepedpa U 30J10Ta.
4. Ilpoueces! TpaHCIALMOHHOIO U OPUEHTALMORHOIO YHOpsioueHus nanouactuil 5.1 IpoSaemer cozna-

RIS SJIEKTPOHHBIX HaI{OHpPlﬁO]Z)OB.



Pazoen 5. ®YJUIEPEHDBI A YTJIEPOJAHBIE HAHOTPYBKH
Hexyua 13. HanoXuMus rpyInisl yriepoja i KpeMHus.
Borpocer: 1. Hanogactuisl yriepoaa ¥ kpemuus 2. @yepenst. 3. Peakuus saMeliesus xjaop-
Oyinepenos 4. Peakius BHEAPEHUS METAIIOB B (pyJUIEpeHbl 5. BHEAPEHHE HHEPTHLIX Ta30B B (Y-
iepenbt 6. Perynapopanue peakiinoHHOM criocobHocTr MeTauipymieperos 7. Kiacrepsi KpeMHUS
Jexkyus 14. Xumus yriepoJHbix HaHOTPYOOK
Bonpocer: 1. Ctpyxrypa yriaepoaHsix HaHoTpy6ok. 2. CHHTE3 yriaepoiHbIX HAHOTPYOOK.
3. Xumus HaHOTpYOOK 4. 3anmonHeHue BHYTPEHHUX mojocTei 5. [IpuBuBKa ()yHKIMOHATBHEIX

rpymr. 6. Buejpenue aroMOB U MOJIEKYTT B MHOTOC/IOMHbIE TPYOKHU

Pazoen 6. OCOBEHHOCTH XUMHWYECKUX U ®UZHYECKUX
XAPAKTEPHCTUK HAHOMATEPHAJIOB

Hexuyun 15. Pazmepubie 3(hpekThi B HAHOXUMHH YaCTHL ¥ HAHOCKHCTEM
Bornpocsr: 1. KBanToBBIi pasMepHbIi 3(Q(QeKTsl B HAHOXUMUK 2. 3aBUCUMOCTH CBOMCTE MaTepyuaioB OT
pasmepos dactull 3. XHMHUYecKkre CBOMCTBA U30MAIMOHHBIX noepxHocTel 4. Ocodennoctu Qu-
JMHECKHX CBOMCTB OKCHJIOB MeTalinoB 5. @u3nveckue cBoCcTRa HanO(a3HOW kepamuky 6. KoH-
I POJIBHBIE BOIIPOCHI
Jexyua 16. BbicOKONIOTHbIE HAHOCTPYKTYPHPOBAHHBIE CHCTEMEI
Bonpocst: 1. [TonyueHue BBICOKONIOTHBIX HAHOCTPYKTYPUPOBAHHBIX cucteM. 2. Ceepriactuy-
HOCTB M THOKOCTH 3. DNEKTPHUYECKUE M ONTHYECKHE cBo¥cTBa 4. TlepcnekTHBEI pa3sBUTHs HAHO-
JeXHOIOMMH OKCHJIOB MeTaJU1oB 5. KOHTpOJIbHbIE BOIPOCHI
Hexyua 17. CunTe3 TYromaBKux OKCHIOB
Fonpocsr: 1. CuHTES TYrOMUIABKUX HAHOMOPOINKOB B BRICOKOTEMIIEpaTypHOH MiasMe 2. Cunres
[1pO3padHOl HAaHOKEPAMHUKH Ha OCHOBE WINMUHEM 3. CpaBHUTEIbHbIE XapaKTEPUCTHKH HaHOMAaTe-
puasios 4. KoHTpOIBHBIE BOIPOCH!
Jexkuua 18, CpaBHUTENILHBIE TEXHHYECKHE XapaKTEPHCTHKA
HaHOMAaTEePHaIoB
Bonpocsr: 1. TemnepaTypoycToiulBbIe CTEKIOKEPAMUUECKHE U CTEKIOKPUCTATUTHYECKHE [TOKPbI-
£ 115 XMMUHECKOR U [TKMINEBOM IPOMBIILIEHHOCTH.
2. BrlcOKOKpeMHE3eMHECThIe BOJIOKHA W MaTepHajibl Ha HX OCHOBE.
. Pecypcocbeperaronne creknoodpasible eHOMaTepUaIbl.
4. CrexiiooOpasHble ¥ CHTAIIOBLIE OIITHYECKH TIPO3paYHble MATEPUAIIBL.

5. Hosple Hayunble HalpaBieHns U TeXHONOrHH XX Beka.



4.2, llepeyens Tem Ja6OPATOPHOIO NPAKTHKYMA

JlaBoparopras pabora 1 Ocoboe crpoenne 1 CBONCTBA MAJIBIX ATOMHBIX arperaiuii
Jlaboparopnas pa6ora 2 DopMAPOBAHKE HAHOYACTHIL M MOJIEH HX CTPOCHHS
JlaGoparopuas paGora 3 Brusisiust HaHOYACTHIL HA CBOMCTBA (hOPMUPYEMBIX H3J(CTHH
!faboparopnas pabora 4 YCTaHoBKY [U1s MOMYYeHHS HAHOYACTHI] M3 Ta30BOil (a3l
Jlaboparopnas pabora 3 Cxema ycTaHOBKY Mapo(azoBoro CUHTE3a HUTPHA ATIOMHHHIS

B IIOTOKE a3ora.

Jlaboparopuas pabota 6 [lonyuenue HaHOYACTHL PACHIBLTATEBHBIM MTHPOTH3OM

JlaGopatopras pabora 7 CHHTE3 HAHOYACTHIL B IVIAMEHHBIX PEAKTOPax

Taboparopuas pabota 8 30J1b-reJib CHHTE3 HAHOYACTHII

JlaboparopHras pabora 9 [Tony4venus kepamuteckux HAHOYACTHIL U3 PACTBOPA COJEl Ipe-
Kypcopa.

ladoparopuas pabora 10 CuHTe3 HAHOKPUCTATMYECKHX YAaCTHI, OTXKMIOM IpEKepaMuie-

CKHX ITOPOLIKOB
Jlaboparopnas pabora 11 CrpykTypHbie 0COOEHHOCTH HEOPraHUIECKUX HAHOPA3MEPHbIX
gacTHI (OPMHUPYEMBIX IPU CHEKAHUH
Jlaboparopnas pabora 12 dopmupoBaHue KyOOnooOHbIX HAHOKPHCTAIIIUTOR COSIUHEH MR

KPEMHHM, CBHHIA, LHPKOHHMS, JHOKCHIIa THTAHA

Jlabopatopnas pabora 13 osnyyenus HaHOUACTHIL PA3ITHYHOTO pasmepa U GopMmbL.
laboparopras pabora 14 HanouacTuup! yriaepoaa u KpeMaus
/labopatopnas pabora 15 CHHTE3 yrnepoHbIX HAaHOTPYOOK
JlaGoparopuas pabota 16 KsanTopsle pasmepHble HQpeKThbl B HAHOXMMUK
JlaboparopHas pabora 17 TostyueHue BBICOKOMIOTHBIX HAHOCTPYKTYPUPOBAHHBIX CHCTEM.
JlaBoparopnas padora 18 CuHTE3 TYTONIaBKUX HAHOMOPOIIKOB B BLICOKOTEMIIEPATYPHO#H
naasme

5. OBPA3OBATEJIBHBIE TEXHOJIOI UM

JUist I0CTEKE NS TINAHUPYEMBIX PE3YJILTATOB OOYUEHHs, B AUCLMTLIAHE "X UMUEECKas Tex-

HOJIOTHS HAHOKEPAMUKH" UCIOJIB3YIOTCS PasiuyHble 06pa30BaTeNIbHBIE TEXHOIO M



L. Hngopmayuonno- paseusarouyue mexnonozuu, HarpaBieHHblE HA OBJAJEHHE OONBIIHM
JAI1aCOM 3HAHKH, 3aMOMMHAHUE U CBOOOIHOE OMIEPUPOBAHUE UM

Yicrione3yeres JIeKIMOHHO-CEMHHAPCKHA METO/l, CAMOCTOATEIBHOE H3YUCHIE JTATEPATY P,
IPUMEHEHHE HOBBIX HHMOPMALIMOHHBIX TEXHONOIHI Ul CAMOCTOSTEIBHOTO [OTIOIHEH S 3HAHMIA,
BKJIHOYAs HCIIONL30BAHUE TEXHUYECKHX U HJIEKTPOHHBIX CPEICTB HH(OPMALHH.

2. Mesamenvrnocmmueie Rpaxmuko-opueHmuposanible mexHono2uy, HarpaBicHHbE Ha hop-
(MPOBAHIE CHCTEMBI IIPO(YECCHOHANBHBIX TPAKTHYECKHX YMEHHI [PH [POBEACHHH SKCIEPHMEH-
TaILHBIX MCCIACN0BAHMH, 00€ceunBalOMX BOSMOKHOCTD KAYECTBEHHO BBIONHATEH MPO(ECCHO-
HANbHYIO AEITEIBHOCTE. ‘

3. Paseusaiowjue npobdieMno-opuenmuposanivie mexnono2uu, HAPaBIeHHBIE Ha thopmu-
POBAHUE ¥ Pa3sBUTHE NPOOJIEMHOIO MBIIUIEHHS, MBICIATETbHON aKTHBHOCTH, CIIOCOBHOCTH TpO-
OJIEMHO MBICIATE, BUETh B (OPMYIIHPOBATL HPOOEMEL, BEIGHPATh CIIOCOGH! H CpEJCTBa It MX
PEILICHHS.

Hcronmbsyrores BULbl pobIeMHOro o0ydeHus: OCBeEHHE OCHOBHEIX NPOGIIeM Ha JIEKI-
AX. y4cOHBIC MMCKYCCHH, KOJUIEKTHBHAs MBICIHTENIbHAS [AEATENBHOCTS B IPYINAX MPH BBIIOJIHE-
1HH 1adopaTtopHbIx pabort,

Judnocmno-opuenmuposannvie mexnonoeuu 00yyenus, 0GeCnedHBaloNHUe B X0 YUeGHO-
IO MPOLECCca yHET pasiMYHbIX CHOCODHOCTEH 00yuaeMbIX, CO3NaHHE HEOOXOAUMBIX YCIOBMIT s
PASBUTHA MX AHIMBUAYAIbHBIX CHOCOOHOCTEH, Pa3sBUTHE AKTUBHOCTH JIMYHOCTH B YYEOHOM I1pO-
recee. JIMMHOCTHO-OPUEHTHPOBAHHBIE TEXHOIOIHH 00YYEHHUS PEATU3YIOTCS B PE3yJILTATE HH/IHBY-
1YallbHOro OOIIECHMs NPEIIOAABATENA M CTY/ICHTA NPH BBITOIHEHAN JAOMAIIHMX HHIMBHIIYATbHBIX
341aHMHA, IIOJATOTOBKE HHMBH)IYaJIbHBIX OTYETOB 110 JTA00paTOpHBIM paboTaM.

4. Jlns uenenanparieHHoro u dpQeKTHBHOro (GOPMUPOBAHKS 3AIIAHMPOBAHHBIX KOMIIE-
TeHIMH y 00ydarouXcsl, BoIOpaHbl CAEAYIONHE CodeTan s (POPM OpraHM3aliA yaeOHOro IpoLec-
Ca M METO/I0B aKTUBH3aAIMU 00pa30BaTE/IbHON HEATEIbHOCTH:

- [Py BBITIOJHEHHMH JIADOPATOPHBIX paboT: paboTa B KOMaHIE, METOJ[ BHIGOPOUYHEIX OTRETOB,
{CCIICNOBATENBCKUH METO, aHANIM3 KOHKPETHBIX CUTYalui (case-study);

- [pH YTCHAN JIEKIMH: MHTCPaKTHBHAS JICKIHS, ONEPEXKAIONIAs CAMOCTOS TENbHAs patoTa,
“MO3IOBOIT IITYpM" (BBIOOPOYHO 110 CIUCKY IPYIINIBI ONPEAENSIOTCS CTYIEHThI, KOTOPBIE OTBEYAOT
fa BOTIPOCKI MPErojaBaTe/isd [0 NPeABILYIIEH TeMe JISKIIMOHHOTO Kypea);

B pamiax paboTe! Hajl cofepIKaHKEM JUCHUILTHHBT HCTIOAB30BAHBI caenyromue Gopmel pa-
ooT!

- nyOiyHas 3amurTa peepaTos;

- Hay4HBIE CTY/ICHYECKHE KOH(EPEHIMHU 110 HTOTaM 3alUThl pedepaTos;
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- J1abOpaTOpHBIE UCCIENOBAHHS C JalbHEHIIeH HHTEpIpeTayell MOy eHHbIX JaHHBIX,

6. OLLEHOYHBIE CPEJICTBA JUJIsI TEKYIET'O KOHTPOJIS YCIIEBAEMOCTH,
[OPOMEXYTOYHON ATTECTALIMY 110 MTOTAM OCBOEHNS U CUUTLINHE]
" VUEBHO-METO/JHYECKOE OBECIIEYEHHE CAMOCTOSTEJIBLHOM PABOTEI
CTYJEHTOB

6.1. ®opmuposanue peTHHIoBOH onenxu. Kpurepun u MeToabt ouenky

KA9eCcTBA 3HAHUMN CTYIEHTOB 0 JUCUHILIMHE «ANbTEPHATHBHbIE HCTOYHUKH YHEPr U

Texyiuuii KOHTPOJIL 3HAHUIM CTYNEHTOB OCYIIECTBIIAETCS HOCPEACTBOM PEATUHIOBON OLIEH-
Kl 3HAHWHW CTYACHTOB.

B cooTseTcTBHM ¢ pEHTHHIOBOM CHCTEMOI, TEKY UM KOHTPOIL TPOH3BOAUTCS TPUXBI B
TEUCHNE CEMECTpa TyTeM OanibHON OLCHKHM KauecTBa YCBOCHHUS TEOPETHYECKOT0 MaTepuana (oT-
ECTLI Ha BOIIPOCKI) ¥ PE3YJIbTATOB IIPAKTHUYECKOH JesSTeNbHOCTH (PEIleH e 331y, BLINOTHEHHE 3a-
AHIH, peLieHre npobaeMm).

Pelitunr-kontpois Ne 1.

I. Ilepsbie Hay4Hbie YIOMHHAHKS O MaJIbIX 4acTULAX. 2. DaKTHYECKOE HAYATIO H3YUEHNS HAHOCT-
PYKTYPHOTO cocTosiHUsL. 3. OcoOble CBOMCTBA 1M CTPOSHHE MAIBIX ATOMHEIX arperanuii, 4, Bueape-
HIE B TEXHOJIOTHH TIPOM3BOJICTBA TPAH3UCTOPOB H J1a3epoB HAHOMATEpUaoBs. 5. Hauano unren-
-MBHOTO TIO3HAHMA TBEPJIOTO Tejla ¥ PasBUTUS TEXHUKY MAHUITYTHPOBAHUS ATOMAMY W MOJIEKYJIa-
1. 6. O0Luas xapakTepUCTHKa HAHOCTPYKTYP. 7. Mojienu cTpoeHus 1 (popMHpPORAHES HAHOYA-
crii. 8. Kombunanus CrpyKTypHBIX 5EMEHTOB HAHOYACTHIL, 9. YPOBHY HepapXHH HAHOCTPYKTYP.
10. OcobenHOCTH BIMSAHUS HAHOYACTHIL HA CBOHCTBA (OPMUpPYEMBIX u3euit, 11. Oraeynopras
[pUpO/Ia OKCHIOB METAILTOB. 12. BimstHue cioco6oB nosyueHus Ha MOP(OIOTUIO HAHOMATEPUA-
0B 13. [asodasHblil METOJT CHHTE3a HAHOMATEPHATIOB TIPH KOHAEH Caluy rasa. 14, Cxema THITO-
SO YCTAHOBKH JUIA TI0JTy YeHHs HAHOYACTHL] M3 [EPECHIEHHOTO rapa. 15. Monepru3saius npo-
(ECCa KOHACHCAIMH rasa npu ITPOU3BOACTBE HaHOo4YacTHLl. CxeMa ycranoBku. 16, Tepmuyeckoe
venapenue. 17. Hanbuienne. Jlazeproe ucnapenue 18. Metos! ra30B0i koraencanuy. 19, Me-
"O/IbI FA30BOM KOH/ICHCALMH HAHOKPUCTAINMYECKUX HUTPUA0B. 20,CHHTE3 HAHOKPHCTAILIHYECKOTO

AMTpY/A allIOMUHUA B NOTOKE amMmKaka. 2 1. ITapoda3oBeiif cHHTES HUTPUAA ATIOMUHNS B [IOTOKE
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azora. Cxema yctaHoBKH, 22, PacnbuiiTe/bHbIM NAPOJIA3 OKCHIOB METAILIOB. 23. YV CTAHOBKY 15
PACIIBUIMTENILHOTO TMpoM3a. 24. Marepuais! julst NPUMEHEHM B PACHBUIMTEIEHOM NHPOIH3E 25.

' l1amennbie peaxtopsl. [IpenmyriecTa u HEOCTATKH [JIAMEHHBIX PEaKTOPOB

Peiirunr-konrposn Ne 2.

L. Soiab-renb cnocod cuATe3a HaHoYacTHI 2. Cxema 30ib-Tenb cnocoda 3. Cxema yCTaHOBKH 110-
Jyvenus c()epUIecKUX HacThI rereodpaszHoro Matepuana 4. MexaHHW3M THAPOJIA3a aIKOKCHIOB
VETaIoB 5. 3aBUCHMOCTE CKOPOCTH THIPO/IM3a OT pa3inuyHbIX (hakTopos. 6. Y naneHue pacTBOpH-
Teiist | cyiika 7. PepepcrBHbIE MHLIELIBI 8. MeTo momydeHus KepaMHYecKUX HAHOYACTHIL 0CaK-
[[ZHMEM W3 PacTBOpa Collel npeKkypeopa. 9. XuMHUeCKHH CHHTE3 [IPeKepaMUueCcKuX 1OIUMEPOB.
10. Orxur amopdHBIX NpexepaMuiecKux nopotikoB. 11. CxeMa yCTaHOBKH MONYHEHKMS YIIbTpase-
peH j1asepHbiM criocodboM. 12. Mexanoxumuueckuii cures 13. CtpykTypa HAHONOPOIIKOB, MOy~
UEHHBIX H3MEIbYEHUEM B IIJIAHETAPHBIX MEJIbHHULIAX ¢ MPUMEHEHHEM KaTalu3aTopa U3MeJIbYeHNs

1 4. Kpucranmmsauusi OKCHI0B METAILIOB 15. CTpyKTypHbie 0COOEHHOCTH HEOPraHW4eCKKX HaHO-
pasMEPHBIX YacTHIL POPMHMPYEMBIX IIpH criekaHuy 16, XUMHU3M CBA3M KePAMHUYECKUX HAHOYACTHILL.
17, BiusiHye 10BEPXHOCTH KpUcTaioB. 18, @opMupoBaHue NayTHHONOAOOHEIX CTPYKTYPHI U3
METAIOOPTraHUYIECKHX MpekypcopoB 19. Gopmuposanue Ky6onomo6HbeIx kpuctamiutos.20. op-
MUPOBAHKE CTPYKTYPhI JUOKCHA TUTAHA , HAHOYACTHI] COCIMHCHHUH KpEeMHMS, CBUHIIA, [IUPKOHKS
21. HapmonexyssipHble CTPYKTYphl ¢ yuacTHeM HaHoyacTll. 22. [lonyueHust HAHOUACTHIL pasiny-
1oro pasmepa u (Gopmbl 23. [Tponeccsl opraausanyy ¥ CaMOOPraHu3alMy HAHOYACTHL HA HpUMepe
qactull cepebpa U 30m0t1a. 24. [Iponecchl TPAHCISUMOHHOIO U OPUEHTALMOHHOTO YIIOPSAOUEH! s Ha-

sovactan 25. [1pobnembl co3aanus aMeKTpOHHBIX HAHOTIPUOOPOB.

Pelitunr-xonrpois Ne 3.

I. Hanouacruubl yriepoaa v kpemuus . @ynnepessl. 2. Peakius 3aMenie s XI0pQyIepeHos 3.
Feaxiya BHEIPEHASA METAJUIOB B (DyJIIICPEHBI 4. BHE/IPEHUE MHEPTHBIX ra3oB B pysiepensl 5. Pe-
ryJIMPOBAHKUE PEAKLIMOHHON cr1ocoOHOCTH MeTadyeperoB 6. Kinacrepsr kpemuus. 7. CTpyxTy-
pa yriaepoJHbix HanoTpyook. 8. Cunres yrinepoiHsix HaHOTPYOOK. 9. Xumus Hanotpybok 10. 3a-
[OMHeHWEe BHYTPEHHMX monocted 11. [IpuBuBKa GpyHKIMOHANBHBIX rpymin. 12, Bueapenue atomos
Vi MOJIEKYII B MHOTOCJIOHHBIE TpyOKu. 13. KBanToBbIi pasMepHsiii agdexTs! B Hanoxumun 14, 3aBucu-
MOCTB CBOMCTB MATEpPUaIoB OT pasMepoB YacTHIL 15. Xumuueckue CBOMCTRA M30MAIIMOHHEBIX 10~
pepxrocted 16. OcobeHHOCTH (PU3MUECKHX CBONUCTB OKCHIOB MeTAINIOB 17. Dusnueckue CBOHCT-

pa Hanodasuoi kepamuky. 1 8. [TomydeHue BbICOKOIUIOTHBIX HAHOCTPYKTYPHPOBAHHBIX CHCTEM. 19,
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(BepIIACTHYHOCTE ¥ THOKOCTE 20. DekTpuueckue U ontTuyeckue ceoiicrea 21. IlepcrexTussl
pA3BATHS HAHOTEXHOMOTMH OKCHJI0B MeTaIoB, 22, CHHTE3 TYromiaBKuX HaHONOPOLIKOB B BBICO-
ioTemieparypHoi mwiasme 23. CUHTe3 Npo3pavHoil HAHOKepaMUKH Ha OcHOBe 1muHeny 24. Cpas-
HUTEJIbHBIC XapaKTePHCTHKN HaHoMaTepuanos. 25. TemnepaTypoycToiduBbie CTEKIOKEpaMpYe-
CKHE U CTEKJIOKPHCTAIUTMYECKHAE MOKPBITHS JUIS XUMHYECKOH U MUIIEBOH MPOMBIIILICHHOCTH.

26. BBICOKOKpEMHE3eMHCThIE BOJIOKHA B MaTepHalibl Ha UX ocHobe.27. Pecypcocbeperaiomniue
crekiioobpaszHble neHomarepraisl. 28. CTexno00pasHble ¥ CUTAIOBIE ONTHYECKH PO3PaAHEIE

varepuanst. 29. Hosble HayuHble HanpasieHus U TexHonoruu XXI sexa.

6.2. Tembl AJIs CAMOCTOATEILHOIO 00y YeHHA — KOHTPOJILHbIE PAGOTHI

.l{fiaCCI«i(I)HKaHHH 1 MCTO/bI [TOJIYUCHHS HAHOK/IACTCPOB U HAHOCTPYKTYD.

—t

2. Metons! uccneoBaHus

. IoBepxHOCTE TBEP/IbIX Te/l. MUKPOCKONUYECKHE aCTIEKTHI

4, TepMOJMHAMUYECKHUE aCIIEKTHI IOBEPXHOCTH

5. KnacrepHble MOJIENH

6. MonexyasipHble JaradHble KnacTepbl

7. besnuranHeie METAIMYECKUE KIaCTEphl

&, VriiepoaHsie KiacTephl

O, KaacTeps! MHEPTHBIX Ta30B ¥ MaJlbIX MOJIEKY/I

0. Kinacrepnbie peakuuu

1. Kojutouaseie KJacTephl U HAHOCTPYKTYPBI

|2. OynIepenrsl U yrilepoaHble HAHOTPYOKH

13. TBepaoTebHBIE HAHOKIACTEPbl M HAHOCTPYKTYpHI. ToHKME MmieHKu. MexanuuecKue v
TEIIOBBIE CBOMCTBA

14, MaTtpuuHsie ¥ CyNpaMOIEKyJIIpHBIE HAHOKIACTEPDI U HAHOCTPYKTYPbI

15. OnTHYECKHE U DJIEKTPOHHBIE CBOMCTBA HAHOCUCTEM M HAHOMATECPHAIIOB.
16. OnTUYeCcKHe HaHOYCTPOMCTBA

[ 7. MaruutHbie CBOMCTBA HAHOCTPYKTYP

| 8.3epHa, CII0M ¥ MOPbI B KOHCOIMAKMPOBAHHBIX MaTepuaiax

19, JledrpexTnl, MOBEPXHOCTHU pas3/iena, orpaHuuHbIE CErperarum
20.CTpyKTypa HOIMMEDPHBIX, OMONOTHUECKHUX M YITIEPOAHBIX HAHOMATEPHATIOR

= 1. OBuas xapaKTepUCTHKA CBOWCTB HAHOMATEPHAIOB. DJIEKTPOHHOE CTPOEHHE
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22. basoBbie paBHOBECHS U TEPMOJIMHAMHUKA HAHOCHCTEM. OHOHHALH CIIEKTP U TepMUYe-
CKME CBOMCTBA.

23. Cpolictsa Trna npoBoauMocTi. OnTHYECKHE CBOHCTBA. MaruuTHLe XapaKTePUCTHKH.
24. Mexanuueckue cBOMCTBA, CTaGUILHOCTS , poCT 3epeH, auddyznd.

20. PeakuuonHas crioco6HOCTh, KaTalu3

7. TexHOIOTHs KOHCOJIHIMPOBAHHBIX MATEPHAIIOB, TEXHOIOIHSL MOJIYIIPOBOIHUKOB.
28.MuKpo- 1 HAHOJIEKTPOMEXAHHUECKUE CUCTEMBI, MATEPUANIBI CO CHENHANIBHBIME (BU3H-
HECKUMH CBOMCTBAMH, OHO- MEAUIIMHCKUE MAaTEPHAIIBI

29.Ilony4enne TOHKUX TICHOK, MOKPHITHH 1 MeMOpaH HAaHOPa3MEPHOM BETUUUHEI

50. CpolicTBa TOHKUX IIEHOK HOKPLITHI U MemMOpaH HAHOPA3MEPHOH BEIUUHHEI

21 YrneponHbie HAHOTPYOKH ¥ KOMIO3HIMOHHbIE MaTepuabl Ha WX OCHOBE.,

-2, Cunres, CBOKCTBA, IPUMEHEHNE YTIICPOIHBIX HaHOTPYOOK.

53. HaHOBOIOKHA HA OCHOBE OKCHIA LIKPKOHHL., HaHOTPYOKM HA OCHOBE OKCH/IA LUPKOHYS

34 HaHonpoBoJioka Ha OCHOBE OKCHJIOB HUPKOHMSL.

6.3. Bonipockr k 3K3aMeny
i TlepBsle HayyHble YTOMHHAHHSA O MANBIX YacTHIEX. DAKTHUCCKOE HAYAIO U3YYEHHS HAHOCT-
PYKTYPHOTO COCTOSIHHS.,
. OcoOble cBOHCTBA U CTPOCHHE MaJIbIX ATOMHBIX arperanui.
3. Obuias XapakTepHcTHK HAaHOCTPYKTYP. Mojiesn cTpoeHus ¥ (pOpMUPOBAHUS HAHOYACTHIL.
4. KomOuHanus cTpyKTypHBIX 2EMEHTOB HAHOYACTHIL,
5. Y pOBHHU Hepapxup HAHOCTPYKTYP.
0. OcoBeHHOCTH BIUSHMS HAHOYACTHL Ha CBOMCTBA (hopmupyembIxX uzsemit. Biusuue criocoGor
HOJTYHCHHS! Ha MOP(OJIOTHIO HAHOMATEPHAJIOB.
/. OrHeynopHas npipoza OKCUIOB METaJLIOB.
5. l'asodasneili METO CUHTE3a HAHOMATEPHAIIOR NPU KOHJIEHCALUH ra3a.
9. Cxema TunoBo# yCTaHOBKH JUisl NOJYUYEHHS HAHOUACTHLL U3 NEPECHIEHHOrO Napa.
t0. Monepausanus npouecca KoHIeHCaUM rasa Np¥ NPOU3BOJACTBE HaHOuacTHI. Cxema yera-
HOBKH.
Il Tepmuueckoe ucnapenue. Hambuienue, Jlazepunoe ucnapenne
-2, Meroe! ra3oBoM KOHZEHCAMH HAHOKPHCTALIMYECKHX HUTPHJIOB.

13, CrHTe3 HAaHOKPUCTALTHYECKOTO HUTPH/1A aJIIOMUHKA B [I0TOKE aMMHaKa.
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14. PactiblIHTENBHBINA IHPOIIU3 OKCHJIOB METAJLIOB. Y CTAHOBKH JUIsl pACTIBUIMTEILHOTO THPOIIH3A.
Marepuaib! JUisl IPUMEHEHHS B PACTIBLINTENLHOM TTHPOJIH3E.

I5. ITnamennsie peakTopel. [IpeuMyiecTBa 1 HEAOCTATKY TIIAMEHHBIX PeaKkTopoB.

16. 301e-rensb c110cob CHHTE3a HAHOYACTHIL, CXEMa 30Jb-TeNlb CII0Co6a

7. Cxena ycTaHOBKH HONyUYeHus chepHICCKHX YacTHII resieodpasHoOro Marepuana

| 8. MexanusM rujiponsa aJkoKCHI0B METAILIOB, 3aBHCHMOCTD CKOPOCTH I'MJIpOJIM3a OT pasiiny-
HBIX (hAKTOPOB, y/laieHHe PACTBOPUTENS H CYIIKa

19. PeBepcrBHbIE MHIEIUTBL, METO/ HOJNYUYEHHS KEPAMUUECKUX HAHOUACTHIL OCaXJIEHHEM U3 pac-
TBOpA COJIEH Ipexypeopa.

20. Xumuueckuit CHHTE3 MPEKepaMAYeCcKuX HOJIMMEPOB, OTXKUT aMOPQHBIX [1PEKEPAMHYECKUX [10-
[JOLITKOB.

21, Cxema ycTaHOBKH MOTy4eHHS YABTPa3CpeH JIa3epHBLIM CIOcoboM.

22. MexaHOXHMHYECKUH CHHTE3; CTPYKTYpa HAHOIIOPOLIKOB, NOJTY9EHHBIX H3MENbYCHHEM B TIa-
HETAPHBIX MEJIbHULAX C [IPUMEHEHUEM KaTaIu3aTopa U3Me bYeH s

3. KpucTanmisauus OKCHIIOB METAIIOB, CTPYKTYpPHbIE OCOOEHHOCTH HEOPraHWIECKUX HAHOPA3-
MEPHBIX YacTULL (POPMUPYEMBIX [1PH CHIEKAHHH

2%, KUMM3M CBSI3H KEPAMUYECKHX HAHOYACTHIL, BIIMSIHHE TOBEPXHOCTH KPHUCTAILIOB.

25. DOpMUPOBAHHUE TIAYTHHONOAOOHBIX CTPYKTYPBI H3 METaJIOOPraHH4eCKHX NPEKYPCOPOB, pop-
vpoBatine KyGonoao6HeIx KpucTaumuToB. DOpMHPOBAHHE CTPYKTYPBI JJMOKCHIa THTAHA , HAaHO-
HACTHIL COE/IMHEHUH KPEMHUS, CBHHIA, LMPKOHHUS .
26. HanmonexyJspHbie CTPYKTYpbl ¢ Y4ACTHEM HAHOYACTHIL, NOJIyYeHUS HAHOYACTHIL PA3IMIHOTO
pasmepa U GOpMbL
27. IIpoueccel OpraHH3aLii U CAMOOPTaHU3ALMH HAHOYACTHIL HA HpuMepe qacTull cepebpa u 30/10Ta.
28. Ipouecces! TpaHCISIEOHHOTO M OPHEHTAIHOHHOTO YHOpAAOYCHHS HAHOYACTHUIL, TIPOOIEMBI CO3/1a-
HHA 2IEKTPOHHBIX HAHONPUOOPOB.
29. HanoyacTuiibl yrieposa u KpeMHus, (bysurepeHbl, KIacTepsl KPeMHHA.
30. Peaxuus saMemenus X10phy/uiepeHoB, peakius BHEAPEHUs: METAILIOB B (yILIepeHb! BHEIpE-
{AC UHCPTHBIX Ta30B B (YJLIEPEHBI, PEIyIMPOBAHUE PeaKLHOHHOM CIOCOBHOCTH Metadyiepe-
HOB.

‘1. CunTes, CTpYKTYpa, XMMHS YIIIEPOIHbIX HaHOTPYOOK.
2. 3anojiHenHne BHYTPEHHMX NOMOCTEH, NPUBUBKA (Y HKIMOHATBHBIX I'PYII, BHEAPEHHE aTOMOB 1

MOJEKYJ B MHOIOCIIOHHBIE TPYOKH.



33. KBaHTOBBIM pasMepHbii o) (eKTbl B HAHOXUMUK, 3ABUCHMOCTD CBOMCTB MaTepHaIOB OT Pa3MEPOB
JACTHUIL.

34, XUMHUYECKHE CBOWCTBA M30JISIOHHBIX OBEPXHOCTEH

35. OcobenHocTH (PU3NIECKUX CBOMCTB OKCUIOB MCTAJLIOB, (pusm9ecKkue CBORCTBA HAHOPA3SHOMU
KepaMHUKH: CBEPIUIACTHYHOCTD ¥ THOKOCTD, JIEKTPUUCCKHE H ONTHIECKHE CBOMCTBA

36. ITosnyueHHe BHICOKOTUIOTHBIX HAHOCTPYKTYPHPOBAHHBIX CHCTCM.

37. CunTes TYrolUIaBKUX HAHONOPOIIKOB B BBICOKOTEMIIEPATYPHOM ILIa3Me.

38. CunTes npo3pauHoi HaHOKEPAMUKH HA OCHOBE IINIMHEIH.

39. CpaBHHUTEIHHbIE XapaKTCPACTHKA HAHOMATEPHATIOB.

40.ITepcrieKTHBBI Pa3BUTHS HAHOTEXHOJIOTMH OKCHJIOB MCTAILIIOB.

41. Pecypcocheperaiorie ¢TeKI000pasHple NeHOMATCPHalIbl.

42. CTex1000pa3HbIe ¥ CHTAIUIOBBIC ONTHYECKA IPO3PAYHBIC MATEPUAIIBL.

[Ipomerxyrodnas arTecTauusd (pK3aMeH) MPOBOJMTCSA B KOHIE CEMECTpa Takike IyTeM
Ba/UIbHON OleHKY. VTOroBbIi pedTHHT ONPEUEIAeTC CyMMUPOBAHHEM QalJIOB TEKYIIEN OIEHKH B
TedeHue cemMecTpa H OalioB IIPOMEKYTOUHON aTTeCTAlMH B KOHIE CEMECTpa 10 pesyJibTaram 3a-
yera. MakcuMATbHbIA HTOroBBIH peiituar cootercTByeT 100 Gannam.

[1py OLEHKE 3HAHMUIT CTYICHTOB NPELO/ABATENb JI0JDKCH PYKOBOACTBOBATECA CIIE/TYIOLIHMH
KpUTEpHsIMH I 00ecreueHust OOBEKTHBHOTO MOAXOMA K BLICTABJICHUIO OLEHOK OTIHYHOY, «XO-
POILIOY, «Y/IOBIETBOPHTEIBHOY H KHEY/IOBIETBOPATEILHON:

- OLIEHKA COTTHYHOY BHICTABIAETCS 34 IIyOOKHE, HCYEPIIBIBAIONINE OTBETHL Ha BOIPOCK 3K
3aMeHAIMOHHOro Gunera, H3JI0KEHHBIE [10CIIe/I0BATEIbHO, IPaMOTHO, € 000CHOBAHHEM HPECTAB-
EHHBIX TI0JT0JKCHMAIH, HCIIOIb30BAHMEM HE TONBKO KOHCIIEKTA JICKIMH 1 yuebHMKA, HO ¥ MOHOIpa-
(huraecKol JIUTEpaTyphl;

- OIIEHKA «XOPOIIO» BHICTABIIACTCS 3a IPABHIILHBIE OTBCThI Ha BOTIPOCHI 9K3aMEHALIMOHHOI0
Guiieta, IPHYEM OHHU JIOJIKHBI OBITh H3JI0XKEHBI IPAMOTHO M IO CYIUCCTBY Bompoca, Oe3 cyuiecT-
BEHHBIX HETOYHOCTEH;

- OIeHKA «YIOBIETBOPUTENHHO» BBICTABIACTCS 3a TAKAC OTBETBI, B KOTOPHIX HACTHHHO n3-
JIOJKEH OCHOBHOM MaTepHayl, HO He MPUBOIATCS JIETaly, JAONYLICHBI HETOUHOCTH B (GopmyIupos-
K4X, HAPYIIEHA T0CIIE0BATEIBHOCTD U3IO0MKEHNIs, JOMYIICHO HEAOCTATOTHOE SHAHHKE npaKThye-
CKHX BOIPOCOB;

- OLIEHKA (HEYIOBJIETBOPHTENIHHO)) BHICTABIACTCSA 3@ OTCYTCTBIE OTBETOB Ha ABa BOIIpOCA

GHJIGTEL, WK HEIOJMHBIE OTBETHI HA HUX, B KOTOPBIX JAOIYIICHBL CYILIECTBEHHBIC ornOKH.
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Hepecqe'r HTOTrOBOI'O peﬁTHHl"OBOFO bauia B OLUCHKY NPHBEJCH B tabrure.

Tabonuua

[Ikana nepecyera UTOrOBOro PeHTHHIOBOro Galjia B OLEHKY

L Hroroselil peWTHHIOBBIA Oan Onenka

| > 91 OTJIMYHO

“ 75-90 XOpoLIo

N 61-74 YJIOBIIETBOPUTENBHO
<60 HEY/IOBJIETBOPUTEIBHO

7.YYEBHO-METOJUYECKOE U HHOOPMAIUOHHOE OBECIHEYEHME
JAUCHUTNJIMHBI (MOAY JIs)

a) OCHOBHAMA JIHTEPATYPA

! HaHOTEXHOIOIMU ¥ SKOJIOTHSA: PUCKH, HOPMATUBHO-ITPABOBOE PErYIHPOBAHHE U YIIPABICHNE
[ DnextponHsi pecype] / M. Xamn, JT. Boymen. - M. : BHHOM, 2015 Crynenyeckas nayuuas
Cubnunoreka «KOHCYIBTAHT CTYAEHTa»

hitp://www.studentlibrary.ru/book/ISBN9785996329229.html..

2. OcHossl HanoTexHonorxu [Dnexrponnsii pecype] / H.T. Kysuenos, B.M. Hosotopues, B.A.
Kabpee, B.M. Mapromus. - M. : BUHOM, 2014. Ctyzaenueckas HayuHas Oubiuuorexa «KoHCy b
TauT cryaeHTay hitp:/www.studentlibrary.ru/book/ISBN9785996323784.html.

3. MeTozisl nomydeHus ¥ HCCIEA0BAHUS HAHOMATEPHUAIOB M HAHOCTPYKTYP. JlabGopaToprslii npak-

THKYM 110 HAHOTEXHOJIOrHAM [DiieKTpoHHBIH pecype] : yuebroe nocobue / E. JI. Mummna [u ap.] ;
nea pea. A.C. Curopa. — 4-e w3, (91.). — M. : BUHOM. Jlaboparopus 3uanuii, 2014. — 184 c.

L bC «Znaniumy» http://znanium.com/catalog.php?bookinfo=540854.

4. Heopranwueckue HaHOMaTepUalibl [DiexTpoHHbIH pecypce] : yaebnoe nmocodue / O.I°. Pakos.—
1. wzn.— M. : BUHOM. JlaGopartopus 3nanuii, 2013.—477 ¢. 3bC «Znaniumy

http://znanium.com/catalog.php?bookinfo=485757

5. Peoxonkos, JI.W. Hanomarepuast [DnekTponHslii pecype] : yuebHoe nocodbue. —M. : "Jlabo-
paropus 3nanni” (panee "BUHOM. Jlaboparopus 3uanuit"), 2014. — 367 ¢. 35C «Znanium»

Littp://znanium.com/catalog.php?bookinfo=542646
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0) IOMOJIHUTENLHAS JIHTEPATYPA
6. Xpucrodopos A.U., Cricoes D.I1., Xpucrohopora M.A. Hanokepamuka: YuebHoe
nocobue. Y. 3. Bragumup: Bal'V, 2007. — 116 ¢. (82 5x3.) Dnekrponnas 6ubnuorexka Bal'Y
http://e.lib.visu.ru/bitstream/123456789/1125/3/00439.pdf

/. HaHOTEeXHONOTHH ¥ CIeHHUAIbHbIE MaTepualbl [DeKTpoHnbId pecype] : Yuebaoe nocobue s
ey308 / Cosmnues FO.IL, Ipsxun E.J., Bonorxanuna C.A., ITetkosa A.IL. - CII6. : XUMU3JIAT,
2009. Crynenueckas Hayunas 6ubiamoreka « KOHCYIBTaHT CTYAEHTa»
hitp:/www.studentlibrary.ru/book/ISBN9785938081772.html

&. OuapoBanre HAHOTEXHONOTHH [DIIEKTPOHHBIN pecype] / Xaptvann VY. - M. : BUHOM, 2014. -

Crynenueckas HaygHas 6ubiuorexa « KOHCYIBTAHT CTyEHTa»
hp://www.studentlibrary.ru/book/ISBN9785996313259.html

9. Ceicoes, 3. I1.. Hanoxepamuyeckue Matepualibl : yuebHoe nocobue : B 2 u. / . I1. ChicoeB —
Bragumup : Bnagumupckuii rocynapersenssiii ynusepeutet (Bal'Y), U. 1: [Tnenxn, nokpsiTys,
vemOpanbl — 2008 .— 89 c. (67 9k3.) DnekrponHas 6ubmmorexa Bal'Y
hitp://e.Jib.visu.ru/bitstream/123456789/1213/3/01107.pdf

10. Cricoes, 2.I1. Hanokepamuueckue Matepuainl : yueduoe nocobue : 8 2 9./ . IT. CricoeB. .—
Brhamavup © Bragumupckuii rocyapeTeHsslii ynusepeutet (Bal'Y). U. 2: Tpybku, crepkuw,
rposoioka .— 2009 .— 85 ¢ (67 ax3.) Dnexrponnas cubimorexa Bial'Y

Litp://e.lib.visu.ru/bitstream/123456789/1266/3/00905.pdf

I'1. Mopo3sos B.B. Hanorexnonoruu B kepamuke: MoHorpadus. s 24. Y.2. Hanonnenxkw,
HAHOIMOKPBITHS, HAHOMEMOPAHbI, HAHOTPYOKH, HAHOCTEPIKHU, HaHOTIpoBOJIOKa/B.B. Mopo-

308, D.I1.Cercoer; Biagum .roc.ys-t — Biiagumup: Mza-eo Baaaum.roc.yu-ta, 2011.- 167 ¢

B) NepHOANYECKHE U3IAHMA:
-cypHan «M3petus BY308. Xumus v XuMHYECKas TEXHOIOTHI,
- KypHAI «XUMHUYECKasd NPOMBILILIEHHOCTh CErOIHM»;
- kypran «DyHaMeHTalbHbIE TPOOIEMbl COBPEMEHHOTO MATEPHANIOBEIEHUY;
- JKypHan «byTiaepoBckde coOOIEHUS»;
-y pHaT «bamKupeKuil XUMHIECKHN YKYPHATY
- ucypuan «Mspectust BY308. [Ipuknaanas Xumust 1 OMOTEXHOIOTHNY;

- IKYPHaT «CGBPGM@HHBIQ HAYKOEMKHE TCXHOJIOTHH»
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) HHTepHeT-pecypcebl:

- CAlTBI BE/LYLIMX HAYYHBIX JKYPHAJIOB 110 XUMHUYECKOH TEXHOIOTHH;
- SNEKTpOHHbIC OubmHoTeunsie cuctembl «Jlaub», OBC «Znaniumy, CTyneHueckas Iek-
Tponnas 6ubnmorexa «Koncynbrant cryuentar, DBC «IPRbooks» u jp. (6ecruiarmbiii JOCTyN ye-

pe3 aneKTporHyro 6ubiuorexy Bal'V).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AUCHUAIIJIMHBI (MO YJIS)

1) nHTepaKkTHBHBIE NeKIH (HAGOPbI TpeseHTaIHi s HPOYTEHU ICKITHHA);
2) nabop DVD-GuipMOB 10 pasnuuHbIM NPOU3BOACTEAM 1 NpoleccaM XUMUIECKOH TEXHOIOIMH,

3) nabopatopuu Kapeaps! 1 MPOBEAEHHUS naboparopusix 3austuii 430-1, 305-1.

Pabouas nporpamMma AMCIHMIINHBI COCTABICHA B COOTBETCTBHHU © Tpebosanusmu ®I'OC BO no na-
rpasnenuio 18.03.02 "Duepro- u pecypcocheperaiomme mponecch B XUMUUECKO TEXHOJIOTHH, Hed-
TEXUMUH ¥ OHOTEXHOIOrUA "; TIPOGHITIO HPOrpaMMBbl IIOArOTOBKH « PAIMOHANBHOE HCIIOIB30BAHHE

CHIPbEBBIX M SHEPIETHYUECKHX PECYPCOB»

Pabouyro nporpamMmy cocrasui % A.T.H., podeccop Xpucrodopos A.U.

Peuenzent 3aM. P€HEPAJIbHOTO JUPEKTOPA 110
HAYYHO -~TEXHOJOIHYECKOMY Pa3BHTHIO
3A0 «Komnanusg «CTICy», K.T.H
Jlazapes E.B.

(npesicTaBuTenb paboToaarens)

[porpamma paccmoTpena n 0106pena na 3aceaanun kadexpsl XT.

[ IpoTokon Ne f oT ?! {f/q(/’ /J/ roja

3aBenylomuii kadeapoi / [Tanos 1O.T.

Pabouasi nporpavma paceMotpena i 0106peHa Ha 3ace/laHIN yIeGHO-METOHYeCKO

Komuccuu HanpasjieHus 28.03.01 HaHOTEXHONIOI MM ¥ MEKPOCHCTEMHAS TEXHHUKA;
[Mporoxon Ne 4" £ or OF. O /ETona ""

[Ipencenarens komuccun Apaknsia C.M.
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JIUCT ITEPEYTBEPKIEHIS
PABOYEM [IPOI'PAMMBI JIUCHUIIJIMHBI (MOJLYJIS)

Paboyas nporpamma oo06pena Ha yueOHBIH roj

[porokon 3acenanns Kadenps: Ne 0T roja

3asenyrouuit kadenpoi

I’abouas nporpamMa ogoOpeHa Ha yueOHBIH 1o/

[Tporokon 3acenanus xadenpsr No oT roza

3aBenyronmi kadeapoi

Pabouas nporpamma oz100peHa Ha y4eOHBIH roj

Ilporoxon 3acenanus kadeapsl No oT roja

3apeayroumi kadepoi

Pabouas nporpamMma on006peHa Ha yueOHBIH roj

[Ipotokon zacenanus xadenpb: Ne 0T roja

3aBe yIoni kagepoi

Pabouasg nporpamma ogobpeHa Ha yueOHbIH roj

I Iporoxon sacenanust kadenpor Ne oT rojaa

3asenyromui xadeapoi
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