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1. LEJM OCBOEHUSI JUCUUILINHBI

].[E.TIB OCBOCHMS JUCHMIUIMHBI — H3Yy4CHHC

(pU3NUECKUX U MEXAHHYECKHUX C
MOJNyYeHHs] ¥ HAHECCHHS B BHJIE MOKPBITHIL.

OCHOBHBIX CIIELHAJIbHBIX,
BOICTB HAHOMATEPHANIOB U HAHOCHCTEM, @ TAKIKEe TeXHOJIOTHH uX
OGyueHue CTYJECHTOB HayYHBIM OCHOBAM BbIOODPA

a TaKKe

HaHoMmarepuasa Jjis pelIcHU crelyalbHbBIX TEXHHYCCKUX H MaTepHAIOBEIUECKHX 3aaa4.

Bajaun:

—  M3YYMTH OCHOBHBIE BUJIbl HAHOMATEPHAJIOB H HAHOTIOKPBITHI;
—  W3yYUTh COBPEMEHHbIE TEXHOJOTHH, a TaKKe yCTpOMCTBA M TPUCIOCOONCHUS IS

[10JIyUeHUs] HAHOMATEPHAIOB ¥ HAHOTIOKPBITHH;
—  [O3HAKOMHUTHCS ¢ (PU3HYECKUMH M (PU3MKO-XHMHUYECKUMHU OCHOBAMH TEXHOJIOTHi

[IOJIyYEeHH sl HaHOMAaTCpHAJIOB H HAHOCHCTEM.

2.MECTO JUCHHUILJIUHLI B CTPYKTYPE OIIOII

TlucuuruiuHa «3aIuTa HHTEIUICKTYalbHOR COOCTBEHHOCTHY OTHOCHTCS K UCIHITIHHAM
yacTy, POPMHEPYEMOH ydacTHUKAMH 00pa3oBaTeIbHbIX ornomenuit OITOIT BO.

3. TMIJIAHUPYEMBIE PE3YJIBTATBI OBYUEHMS IO JUCIHUTIIMHE

[InanupyeMble pe3yIbTarbl 00yueHHs [0 AMCIHILINHE, COOTHECEHHBIC C TIAHHPYEMBIMH
pesyasraramu ocsoernst OTTOIT (komMmeTeHIMAMY B HHMKATOPaMH J0CTHIKCHIA KOMIT€TEHIIMIA)

[Tnanupyemble pe3ynbrarsl 00yUeHHUs [0 JUCIUILIMHE,
B COOTBETCTBHH C HHIAMKATOPOM JTOCTHKCHHUSI

KOMITO3MLIHOHHbIX
MaTepuasioB pasIuyHOro
HA3HAYEHHS, B TOM YHCIIE
HAHOMATEPHAJIOB 1S
pereHus

peLIeHHA
ﬂpOdJGCCHO HaJIbHBIX 3a1a4

peLeHus
npodeccHoHaNbHBIX 3a/1a4

npod)ecCHOHAIbHBIX 3a/1a4.

[TK-1.2. ¥meer
yCTaHaBNMBATh
3aKOHOMEPHOCTH
B3aMMOCBS3H COCTaBa
MaTepHasoB, HX CTPYKTYpbl
1 (PU3UKO-MEXaHHYECKUX
CBOWCTE

YMeeT ycTaHaBIMBATh
3aKOHOMEPHOCTH
B3aMMOCBA3H COCTapa
MaTepHAJIOB, UX CTPYKTYpbI
H (PU3UKO-MEXaHHUUECKHX
CBOMCTB

[TK-1.3. Bnaneer
CNOCcOOHOCTBIO
000CHOBAHHO

Bnajeer criocobHOCTBIO
000CHOBAHHO
(OCMBICIIEHHO)

dopMUpyeMbIC ’
KOMIIETEHIIUH HaumeHoBaHnue
KOMIIETEHLINH
WHauKaTop J0CTHKEHU OLIEHOYHOTO
(K00, cooepaicanue
KOMIIETEHLMH Pe3ynbrarsl 00y4YeHus 110 cpencTaa
KOMnemeHyuu)
(k00, codepaicanue JIUCLMIITHHE
uHouxamopa)
TTK-1. Cnocoben [TK-1.1. 3HaeT OCHOBHBIE 3Haer  OCHOBHBIE  THIIBI TectoBbie 1
000CHOBAHHO TUITBI METATTHYECKHX, METAITHYECKHUX, KOHTPOJIbHbIC
(OCMBICIIEHHO) HEMETAJUTHUECKHX U HEMETaNIHYECKHX u BOTpPOCHI,
MCTIONBL30BATh 3HAHMS KOMTO3HLIHOHHBIX KOMITO3ULIMOHHBIX pe3yJibTaThl
OCHOBHBIX THITOB Ma*repuanoﬁ pmnnquoro M&TCPHEII]GB pasjinviHoro BBITIONTHEHH A
METALTMUECKHX, Ha3HAUYEHMs, B TOM YMCIIe Ha3HAYEeHHUsd, B TOM UYMCIe MPaKTHYECKUX
HEeMEeTaIJTHUECKHX H HaHOMATEepPHaIoB JUisl HaHOMaTepUasoB Nt 3a1aHHH




(OCMBICIEHHO)
HCITONBE30BATE 3HAHWA
OCHOBHBLIX THIIOB
METANNHYCCKHUX,
HEMETAJNIHYECKHX U
KOMIMO3HIIHOHHBIX
Marepuanaos pasjiH4HOro
HazHAUeHHsI, B TOM HUHCIIE
HaHOMATCPHAJIOB JUTA
PELUICHUA
HPO(.]JBCCHOHZUILHHX 3ajga4

MCTIOJIb30BATH 3HAHUS
OCHOBHBIX THITOB
METaJNTHYECKHUX,
HEMETATHYECKHX H
KOMIO3HLIHOHHBIX
MATepHaJIOB Pa3iIH4HOro
Ha3HA4YeHUs, B TOM YucIe
HAHOMATEpHasoB JU1s
pelueHus
npoeccHoHabHBIX 3a1a4

[1K-2. CnocobeH
OCYILECTB/IATh
palyoHabHbIH BEIOOP
MaTepHaioB U
ONTUMH3UPOBATH HX
pacXo/loBaHHE Ha OCHOBE
aHasu3a 3aaHHbIX
YCIIOBHH 3KCIUIyaTaluH
MaTepHasoB, OLEHKH UX
HAe/KHOCTH,
9KOHOMHMHHOCTH H
IKOJIOrHUECKHX
NnocaeACcTBHHA MpUMEHEHUs

[TK-2.1. 3HaeT NpUHLHMIIbL
pauroHalibHOro BeiGopa
MaTepHasioB, OLEHKH
HaJe/KHOCTH MaTepUasioB H
00BEKTOBR

3HaeT NpUHLKMILI
palMoHaibHOro Beibopa
MaTepHasoBs, OLEHKH
HaZIeKHOCTH MaTEpHANIOB H
00BEKTOB

[IK-2.2, Ymeer
aHAJTM3UPOBATh YCI0BHUA
UCIIONIB30BAHHA
Mmarepuanos, GopMyaupys
TpeboBaHuA HeOOXOAUMBIX
(hM3UKOMEXAHHYECKHX,
SKCTITYyaTaLlHOHHBIX
CBOHCTB K HUM, BKJIIOHAs
9KOJIOTHYHOCTh H
OKOHOMHHECKYIO

3 PEeKTHBHOCTb HX
NPOMU3BO/CTBA;
OCYLLECTBIAT
pauMoHasbHbIH BLIOOP
MaTepHasos,
ONTHMHM3UPOBATh UX
pacxon0BaHKUE HA OCHOBE
aHaJi{3a 3alaHHBIX YCI0BHH
SKCITyaTalMK MaTepHAJIOB,
OLIEHKH UX Ha/IE)KHOCTH,
9KOHOMHUYHOCTH H
IKOJIOrHYECKHX
MOC/EACTBUI MPUMEHEHHS.

YMeeT aHanu3upoBaTh
YCJI0BUS UCTIO/b30BaHUS
marepuanos, Gopmynupys
TpeboBaHHs HEOOXOAUMBIX
(hU3MKOMeXaHUUYEeCKHX,
KCITYATALHOHHBIX
CBOICTB K HUM, BKJIFOUas
9KOJOTMYHOCTh U
IKOHOMHYECKY IO

() PeKTUBHOCTb HX
MPOU3BOACTBA;
OCYILECTBIATh
pauMoHasnbHbIid BeIOOP
MaTepHaioB,
ONTUMU3UPOBATH HX
pacxofloBaHUe Ha OCHOBE
aHa/lnu3a 3a/IaHHBIX YCIOBUH
9KCTUTyaTallii MaTepuaos,
OLEHKH HUX HaJEKHOCTH,
IKOHOMHYHOCTH H

HKOJIOr HUECKHUX
MOCACACTBHI NMPUMEHEHMUSI.

[TK-2.3. Bnageer
CMOCcOoOHOCTRIO OLIEHUBATE
Ha/IeKHOCTb MaTepHaloB U
JOJITOBEYHOCTh KOHEUHBIX
W3/1eNUH U3 HUX, UCTIONb3Ys
3HAHM O B3AUMOCBA3H
COCTaBa, CTPYKTYPbI H
IKCTUTyaTaLMOHHBIX
CBOMCTB

Bnapneer CrocoGHOCTBIO
OLIEHHMBATH Ha/1eKHOCTh
MaTepHaioB H
JONrOBEYHOCTh  KOHEYHBIX
M3JICNTHI U3 HUX, MCTIOJB3YS
3HAHUA O  B3aHMOCBA3HM
COCTaBa,  CTPYKTYpbl H
3KCIUTYaTALMOHHBIX
CBOMCTR

TectoBbie
KOHTPOJIbHbIE
BOTIPOCHI,
pe3yNbTaThl
BBIMOJIHEHMS
NPaKTHYECKHUX
3aJlaHu i

[1K-4. CnocobeHn
OpFaHH3OBaTb HpOBSﬂGH[/Ie
aHanM3a U AaHAJTM3UPOBATh
CTPYKTYPY HOBBIX

IMK-4.1. 3naer meTonp!
aHanusa u obpaborku
pe3ynLTaToB
JKCMEPHUMEHTOB, NpaBHIia

3HaeT MeTO/Ibl aHaNHu3a H
00paboTKH pe3ynLTaTon
IKCMEepUMEHTOB, TIpaBusia
oopmiieHHs OTUETHOMN

TectoBrie 1
KO HTpOJ'I BHEIE
BOIPOCHI,
pe3yJIbTaThl




MaTrepuasios, aaanTHpoBaTh

odopMaeHUs OTHETHOM

JOKYMEHTALUH, BKIIKOYad

BBITTOJIHCHHUA

METOIMKM MCCIIEN0BAHM JIOKYMEHTALUH, BKIIOYas tpebosanus FOCT u NpaKTHYECKUX
CBOHCTB MaTepHA/IOB K tpebosanus 'OCT u HOPMOKOHTPOIIS 3a/1aHui
MOTPEOHOCTAM HOPMOKOHTPOJIs
NPOM3BO/ICTBA
pazpabarbiBaTh [1K-4.2. Vmeer VMmeeT aHalIM3MpOBaTh
CrelHaIbHbIe METOHKH. AHATM3MPOBATL CTPYKTYPY | CTPYKTYpPY HOBBIX

HOBBIX MaTE€pHalIOB; MaTepHasioB; afanTHpoBaTh

aanTUpoBaTh METOHKH METOAMKH MCCIIEI0BAHMS

HCClIeJOBAHUS CBOMCTB CBOMCTB MaTEPHAJIOB K

MaTepHasoB K noTpeGHOCTAM

noTpedHOCTAM NPOU3BO/CTBA H

NPOM3BOCTBA U paspabarbiBaTh

paspabarbiBaTh crielualibHbIe METOAMKH

CreLHaibHbIe METOANMKH

[1K-4.3. Bnajeer HaBbikamu | Bnangeer HaBbIKaMu

CTATHCTHYECKOH 00paboTKH | cTaTMcTHUECKOH 00paboTKH

W aHaJIu3a pesysibTaToB 1 aHalli3a pe3ysLTaroB

UCCIEeJ0BaHHM, HCCIIe/I0BAHUM,

(bopmynHpoBaHus BbIBOAOB | (hOpMYIMPOBAHHS BbIBOJOB

M 3aKJIIOUEHHH, M 3aKJIIO4YEHHH,

o(hopMIIeHHS OTYETHOM oopmIIeHHS OTHETHOH

JIOKYMEHTaLUH JIOKYMEHTalHK
[1K-5. Cnocoben Boiduparh | [1K-5.1. 3HaeT 0CHOBBI 3naer ocHoBbl | TectoBbie U
METOZ Hay4HOro COBPEMEHHOIO COBPEMEHHOIro KOHTPOIIbHBIE
MCCNEIOBaH K, UCXOAA U3 | MaTepHaloBeIeH s, METO/bI | MaTepHalOBEACHUA, METO/IbI | BOMPOCHI,
KOHKpPETHBIX 3a/1a4, Hay4HbIX HCCIIEA0BAHMH, HAay4yHbIX  MCClIeOBaHMH, | pe3y/IbTaThl
OpraHu30BLIBATE €10 METOIMKH METO/IMKH BbIMOJIHEHHS
OCYLLECTBICHHE H IKCIICPUMEHTAIBHBIX IKCMEPUMEHTANIBHBIX MpaKTHYECKUX
AHAM3UPOBATH PE3Y/ILTAThl | MCCIIEN0BAHNM UcCe0BaHUH 3a/laHHi

C UCTIONIb30BaHHEM
COBPEMEHHbIX METOMOB
06paboTKH JaHHBIX,
0o(hopMIIATL MOJTYYEHHBIE
pesy/ibTaThl B BUJE OTUETA,
HayuHO# nyOnuKaumu,
J0KJIa/1a, TOTOBUTB (noj
PYKOBOJICTBOM ) IOKYMEHTbI
K MATeHTOBAHHIO,
ohopmiieHHIO HOY-Xay

[1K-5.2. YMmeeT BbIOMpaATh
METO/l Hay4HOro
MCCIIe/IOBAHUA, UCXO/1A W3
KOHKPETHBIX 3a/1a4;
aHANM3UPOBATH PE3Y/ILTaThI
HAyUHBIX MCCIeN0BaHUMN C
MCTIO/Ib30BAHHEM
COBPEMEHHbBIX METO0B
00paboTKU JaHHBIX;
(hopMyIUpOBaTh BbIBOABI

VYmeeT BbIOHUpaTh METOA
Hay4yHOro UCC/Iel0BaHus,
MCXOAs M3 KOHKPETHBIX
3aj1a4; aHAJIM3HPOBAaTh
pe3yJIbTaThl HAy4HbIX
HccsieaoBaHHUH ¢
MCIOJIb30BAHUEM
COBPEMEHHBIX METO0B
00paboTKH JaHHBIX;
(hOpMYNIHPOBATH BbIBO/IbI

[TK-5.3. Bnageet HaBbIKaMH
0(hOpMIIEHHSA PE3YJIBTATOB
vccre0BaHui B BH/E
OTHeTa, HayYHOH
nyOnuKaumm, 10K1a/a,
FOTOBHTH JOKYMEHTBI K
NaTeHTOBAHHIO,
odopmIeHHIO HOY-Xay

Brnaneer HaBbIKAMEH
odopmIIeHus pe3ynLTaToB
HcclenoBaHui B BUIE
oTyeTa, HayYHOM
nyOnuKaumnu, 10K1a/1a,
FOTOBHTh JIOKYMEHTEI K
MaTeHTOBAHUIO,
othopmieHUIO HOY-Xay




4. OBbEM U CTPYKTYPA JUCIHMUIIJINHBI

TpynoeMKoCTh TUCHHMIUTHEBL COCTABIISET 4 3aUeTHBIX eNMHUIBI, 144 yaca.

Temarnueckuii mian
dhopma oOyuenus: — ouHast

Kouraxrnas
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o0yJalonuxcst 3
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1 | Pagnenl |2 1-3 2 - - - -
2 | Pasnen2 | 2| 4-5 4 8 - 30 2 Pelitunr-konTpons 1
3 | Paznen3 | 2| 6-7 2 - E - - -
4 | Pazmend (2] 8-9 2 - - 30 - Peittunr-xonTposs 2
5 | Pasmen5 | 2| 10-11 4 10 - - " a
6 | Pazmen6 | 2] 12-13 -+ - - 12 2 PeliTunr-konTposns 3
cero 3a 2
Becmy 1-18 | 18 | 18 | - | 72| 4 DK3amen
CeMeCTp
Hanuuue B
JHUCLHTITHHE - . . . - - :
KIT/KP
Hroro no
1-18 18 18 - 72 | 4 DK3aMeH
JTUCIHITIHHE

Co,aepmaﬂnc JEKIHOHHBIX 3AHATHII 110 JAHCIHILJIHHE

Pasnen 1. Beeaenne. Knacenduxauus AHCIIEPCHBIX YACTHIL.
Tewma 1.1. Knacendukanus nucmepcHbix yacTuir o arperaTHOMY COCTOSIHHIO.
Tema 1.2. Knaccuurarus auciepeHsix qacTuir 1o pasmepawm.
Tema 1.3. Knacenukauus aucnepeHbix yacTuir 1o MEPHOCTH.
Paznen 2. Cnocobnl nosyuenus HAHOPA3MEPHBIX MATEPUAJIOB.
Tema 2.1. Metous! Mexanugeckoro JAUCIIEPIrUPOBAHHUS.
Tema 2.2. Metoner pusnueckoro JIHCTIEPIHPOBAHUS.
Tema 2.3. MeTosl xumugeckoro JIUCIIEPTHPOBAH M.
Tema 2.4. Bronoruyeckne moaxoms: k TIOJIYMEHHIO HAHOPA3MEPHBIX MaTePHAIIOB.
Tema 2.5. Crioco6w1 koncomuaanuu HaHOPA3MEPHLIX TIOPOIIKOB.



Pazzien 3. OU3HKO-XHMHYECKHE 0CHOBBI IMOJTY4YeHHsSI HAHOCTPYKTYPHBIX MATEPHAJIOB.
Tema 3.1. @opMupoBaHKE HAHOMATEPHAIOB 110 MEXAHU3MY «CHH3Y-BBEPX»
Tema 3.2. @opmupoBaHe HAHOMATEPHAJIOB 10 MEXAHH3MY «CBEPXY-BHU3Y.
Pasnen 4. PazmepHbie 3aBHCHMOCTH CBOHCTB HAHOMATEPHAJIOB.
Tema 4.1. OcobeHHOCTH TEPMOAMHAMUYECKHX CBOHCTB HAHOCPE/L.
Tema 4.2. Ctpykrypa HaHOpPa3MEPHBIX MaTePUaIOB.
Tema 4.3. XapakTepucTiKy IMCIEPCHOCTH HAHOMATEPHAJIOB.
Tewma 4.4. IloepxHOCTb, rpaHuIlbl, MOP(OTOrHs HAHOMATEPUAIOB.
Tema 4.5. DnexTpuyeckue cBoiicTBa HAHOMATEPHUATIOB.
Tema 4.6. GeppoMarHUTHBIE XapaKTEPUCTUKH HAHOMATEPHUAJIOB,
Tema 4.7. Oco0eHHOCTH TEIIOBBIX CBOHCTB HAHOMATEPHAJIOB.
Tema 4.8. OnTrueckue XapakTepUCTHKH HAHOCPE.
Tema 4.9. [luddy3us B HaHOMaTepHaax.
Tema 4.10. XuimMuyeckue cBoicTBa HAHOMATEPHAJIOB.
Tema 4.11. Mexannyeckne XapaKTEepHCTUKH TUCTIEPCHBIX CPeL.
Pasnen 5. Meroan! H3y4eHus CBOIiCTB HAHOMATEPHAJIOB.
Tema 5.1. Uccnenosanue pa3sMepHBIX XapaKTePUCTHK.
Tema 5.2. Onpenenenne 31eMeHTHOTO COCTABA.
Tema 5.3. Onpenenenne dazoBoro cocrapa.
Tema 5.4. MeToibl U3y4eHUS TOBEPXHOCTH.
Pazjien 6. Ucnosib30Banne HAHOMATEPHAJIOB B IPAKTHYECKOI 1€ TeIbHOCTH.
Tema 6.1. IlpumeneHne HAHOMATEPHAJIOB B TPOMBIIIICHHOCTH.
Tema 6.2. Mcnonp3oBanne HaHOMATEPHAIIOB B OHOIOTHIM M MEIUIIHHE.

CO,[IE[DRSIHHC NPAKTHYECKHUX 3aHATHI Mo JAHCIHILJIHHE

Pazaen 2. Cnoco0b1 nosryuennst HAHOPA3MEPHBIX MATEPIAJIOB.
Tema 2.1. MeTo/1b1 MEXaHHYECKOTO JAMCIIEPTUPOBAHHS.

ConeprxaHue NpaKTHYCCKUX 3aHATHIA.
sztreﬂue METOOOB MCXAHHICCKOI'O AHUCTICPIrHPOBaHMH A Marepuanos
Tema 2.2. Metoztbl (pu3HUECKOTO AMCTIEPrUPOBAHHSL.

Coneprkanue MpakTHYECKUX 3aHSTHIA.
Vsyyenne MeTon0B (PU3HYECKOTO AUCIIEPrHPOBAHUS MaTEPHAIOB
Tema 2.3. MeTo/1bI XHMHYECKOTO AUCIIEPTHPOBAHHS.

Cozepixanye paKTHYECKUX 3AHITHIAL.
M3yuenne METOZ0B XMMHYECKOTO AHCIIEPrUPOBAHUS MATEPHAIOB
Tema 2.4. buonoruyeckue moaxoIb! K MONYYEHHIO HAHOPA3MEPHBIX MaTePUAIIOB.
Coneprxkanue NpakTHUSCKUX 3aHSITHIA.
W3ytuenue GHONOrHYECKIX METONOB MOMYYeHHS HAHOYACTHIL,
Tema 2.5. CriocoGsI KOHCOHAANMHM HAHOPA3MEPHBIX MTOPOLIKOB.
Conepixanue paKTHYECKHX 3AHATHIA,

Msyaenne croco60B moyuenus Makpou3aenuil U3 HAHOMATEPHAIOB.
Pazxen 5. Meroan! usyqenust cBoiicTs HAHOMATEPHAJIOB.

Tema 5.1. MccnenoBanue pasmepHbix XapaKkTepUCTHUK.
Conepikanue npakTHUECKUX 3aHITHIL.

V3yuenne METO/I0B UCCIIEI0BAHNS CBOMCTE HAHOMATEPHATIOB.
Tema 5.2. Onpenenenue 31eMeHTHOTO COCTABA.



Coneprxkanue npakTHYeCKHUX 3aHATHiL,

Wsydenne MeTOZI0B HCCIEIOBAHNS CBONCTE HaHOMaTepHalloB.
Tema 5.3. Onpenenenue hasosoro cocrana.

Conepixanue npakTHYECKUX 3aHATHiL,
Wsyuenue MeTo10B omnpesenenns ha3soBoro cocTasa CIIaBOB.
Tema 5.4. Metozs! usyvenus HOBEPXHOCTH.
Coneprxanue npakTHYECKHX 3aHATHIL
M3yuenie METO0B HCCIIEI0BARMS TOBEPXHOCTH H3E/HI 13 HAaHOMaTepUaJIoB.

5, OIEHOYHBIE CPE,[[CTBAU I TEKYIIETO  KOHTPOJISI
YCIIEBAEMOCTH, INPOMEXYTOYHOII ATTECTAIMA 110 UTOIAM
OCBOEHUs JAUCIUIIIUHBI

N YYEBHO-METOJAUYECKOE OBECINEYEHUE CAMOCTOSTEJBHOM PABOTBI
CTYJAEHTOB

5.1. Texymuii KOHTPOIBL yeHEBaeMocTH
Bonpocs k peiiTHHr-KoHTpOII0 1

Hanomarepnainsr. Hanotexuosmorum. 3aaun HaHOTEXHOOTHiL.

OcobennocT HaHOMaTepHAIOB.

OcHoBHBIE puYHHEI HHTEpeca K HaHOMAaTepuaiam.

Knaccuduxanus Bemects u MaTEpHAIIOB 110 pa3Mepy YacTHIl.

Knaccudurarms HAHOMATEPHATIOB B 3aBHCHMOCTH OT XapaKTepHOro pasmepa.
Knaccudukauus marepuanos o CTPYKTYPHBIM HpPHU3HAKAM.

Hanouacruipr: Hanoxnacrepsr. Hanokpucransr, Oynnepensl. Hanorpy6xu.
Cynepmonekyist. Buomosneky:isr, Mutie/iip. Jlunocomer.

8. Koncomuupopantsie HaHomarepuainel: Hanokpucranimueckue Marepuasbl.
Oymreputsl. Dotonnble kpucTanisl, CloHcThie HaHOKOMIIO3UTBI. Marpuunsie
HAHOKOMIIO3UTHI. Hanonopuctsie Marepuaris.. Hanoasporesu.

9. Hanonucnepcun: Hanonopomku. Hanocycnensuy. Hanosmynscuu,
Hanoasposonu.

10. Knaccudukarus AMCHEPCHBIX CHCTEM I10 arperarHoMy COCTOSHHUIO,
11. 3onu. Asposonu. T'eny. ITopomiku.

12. Yactuna. Armomepar. Arperar.

13. Knaccuduxanus mucnepensix cueren mo pasmepam.

14. Knaccudukanus HaHOMATepHaIOB 0 TeOMETPHUECKOil dbopme u pasmeproctu
CTPYKTYPHBIX 2JIEMEHTOB.

15. Knaceudukarus AHCIEPCHBIX CHCTEM MO0 MEPHOCTH.

N s WL~

Bonpocer PEeHTHHI-KOHTPOJII0 2

OcHoBHbIe TPeGOBAHUS K MeTOaM OJIyYCHHS HAHOMATEPHAIIOR.

Knaccndukanus nanorexunonoruii.

Crioco0s! nonmyuenus HaHOPa3sMEPHBIX Marepualios (0bras KiIaccupukarms).

OcnoBHBIE TpeGoBaHms K MeTonam [IOJTyYeHHUsI HAHOMATEPHATIOB.

Metoxsr  mexanudeckoro JUCIIEPrUPOBAHHSL. [Tonyuenne HaHOMAaTepHasoB
MEXaHHICCKHM u3MenbieHueM. [Tpenmymectsa u nenoctariy MeToza.

6. Meronsl MmexaHHYeCKoro AUCTIEPrupoBanus. MeTonsl MHTEHCHBHON mmacTHUeCKOH
Aedopmaryn (UI1JT). [TpeumymmecTsa u nenocrarku METO/I0B.

O b LIRS



7. Merombl  MEXaHMHYECKOr0  JIMCHIEPrHPOBAHIIS. [lonyyenne  nHanoMmarepuason
MEXaHUYECKUM BO3JICHCTBHEM pasiuuHbIX cpel. [IpemMymmecTBa W HENOCTATKH METOJIOB.
Kapuranuonno-ruapoauaamMudeckuit Meton. Mamenpuenue YIBTPA3BYKOM.

8. Meroxbl  MEXaHMYECKOTO  JMCHEPrHpOBAHIISL. [lonyuyenne  nanomarepmainos
MEXQHUYECKMM BO3JICHCTBHEM DasIMYHBIX cpel. [IpeuMmyimecTsa M HEZOCTATKM METOIOB.
BuOpanuonnsiit MeTo. YiapHo-BonHosas 06paGorka. J|e TOHAMOHHbI CHITEs.

9. Meronsl dusuyeckoro aucnepruposanus. [lonyuenue HaHOMarTepHasaoB PaCHbUICHHEM
pacraBos. [Ipenmyinecrra u HemocTarkyu MeToOB.

10. Meronsl  pusuueckoro mucnepruposanus. Ilonyuenue HAaHOMATepHaaoB MeTOIOM
HCHapeHUs-KoHAeHcaruu. [IpeumyinecTsa U HejoCTaTKH METOOB.

1. Meroapl Qu3MuecKoro AMCHEprupoBaHus. Hony4enne nanomarepuasios no Bakyym-
CYONMMAIMOHHOMH TexHomorH . [IpenMyIecTsa U HELOCTATKH METOJIOB.

12. Meroasl  (u3myeckoro  AMCHEpPruEpoBaHmS. [lonyuyenne  wanomarepmamor ¢
HCTIOIb30BAHHEM TBEPIO(pasHBIX peBpanteHnil. [IpenMyIecTBa i HeOCTATKH METONOB.

Bonpocer k peiitunr-konTposo 3

1. Tlonyyenne HaHOMATEPHANOB € HCIIONB30BAHHEM XHMHYECKHX peakuui — MeToJBI
OCAKICHHS M COOCAKACHHUS, IPEUMYIIECTBA H HEIOCTATKH.

2. llonyyenne HAHOMATEPHANOB € HCIOIB30BAHHEM XUMUUECKHX peakuuii — Meron
BOCCTAHOBJICHHUS, TIPEUMYIIIECTBA U HEJIOCTATKH.

3. llonyueHue HaHOMATEPHAIOB ¢ HCIONB30BAHMEM XUMHUECKUX peaknui — Mmerox
ra3o(asHbIX XUMHYECKIX PeaKUUii, IPeHMYIIECTBA H HEI0CTATKH.

4. Tlonyuyenne HaHOMaTEpHANOB STICKTPOXUMHUYECKUMH  METOJaMH, MpPEUMYINecTBa M
HEJIOCTaTKH.

5. TlomyueHne HaHOMAaTEepHANOB YTEM  COYCTaHMs XHMHYECKHX U (PUIHYECKHUX
[IpeBpalleHHii.

6. buonornyeckue noAXOIBI K MOIyUYSHIIO HaHOPa3MEPHLIX MaTepHason

7. Croco0bl KOHCOMAALIHE HAHOPA3MEPHDIX IIOPOLLKOB -[TPECCOBAHMUE.

8. CnocoGbl KOHCONUAAIMN HaHOPa3MEpHBIX MOPOIIKOB — CIIEKaHHe.

9. CrocoGbl KOHCOMMIAIMI HAHOPA3MEPHBIX TIOPOIIKOB -[TPOKATKA.

10. CriocoObr KOHCOMH AN HaHOPA3MEPHBIX MOPOLIKOB — 3KCTPY3HS.

11. OcHOBHbIEC THITBI CTPYKTYp HAaHOMAaTepHaJIOB.

12. Pazmepnast 3aBHCHMOCTE CBOHCTB HaHomarepualios - Pa3oBbIe NPEBPAILCHHSL.

13. PasmepHasi 3aBHCHMOCTE CBOHCTB HaHoMmarepuanos — Kuhernyeckue coiicTna.

14. PasmepHas 3aBHCHMOCTE CBOHCTB HaHOMATEpHAJIOB — DIIEKTPUYECKHE CBOICTRA.

15. PasmepHast 3aBHCHUMOCTB CBOICTB HaHOMAaTepHaIoB - MarHuTHLIE CBOMCTRA,

16. PasmepHras 3aBHCHUMOCTD CBOMCTB HaHOMATepHaIoB - MexaHHuecKkHe CBOHCTRA,

17. Pons  nedpextoB, BosHuMKaommx B HM BCIIC/ICTBHE OCODEHHOCTEH METOMOB HX

HOJIyYCHHUS.

18. [Tpumenenne HaHOPa3MEPHBIX MaTePHATOB - MeTa/THueckie HaHOMaTrepUaJikbl.

19. llpumerenne  HaHOpasMepHBIX —Marepuanos - Komnosummonnsie  marepuansr ¢
HAHOPA3MEPHBIMH YaCTHIIAMH U OT/IEJIEHBIME CIIOSMH.

20. [lpuvenenne  HaHOpa3sMEpPHBIX Marepuanos -  Kepammueckue Marepuanst B

HAHOCTPYKTYPHOM COCTOSIHHH,

21. [lpumenenne HaHOpa3MEPHBIX MaTepranos - [Ipou3BoACTBEHHBIE TEXHOIOTHH.

22. Ilpumenenne HaHOPa3MEPHBIX Marepuanos - Cosjanne 3alUTHBIX, AEKOPATHBHBIX W
H3HOCOCTOMKHX IOKPBITHIA,

23. [lpumenHenre  HAHOPA3MEPHBIX MATEpHANIOB - DIEKTPOHHAs M IJIeKTPO-MArHHTHAS
TEXHHKA.

24. Ilpumenenue HaHOPA3MEPHBIX MaTepHaioB - Mcnojs3oBanue HAaHOMAaTepHaioB B
OMONIOTHH U MeTHIIHHE.



5.2. IIpomMe:KyTOYHAS ATTeCTALMSI 110 HTOTAM OCBOCH M JUCUMILIHHBI — IK3aMeH.

KonTposbnsie Bonpocsr k IK3AMeHy

I. Hanomarepunamsr. Hanotexnonoruu. 3a1auu HaHOTEXHOMOL 1L

2. Oco0EHHOCTH HAHOMATEPUATIOB.

3. OcHoBHbBIC IPUYMHBI HHTEpECA K HaHOMaTepHaiam.

4. Knaccudukanus perects u MaTepHaIoB 110 pa3Mepy YacTHIL

5. Kiaccnbukanus HaHOMATepHaIIOB B 3aBHCHMOCTH OT XapaKTepHOTo pa3mepa.

6. Knaccnpukauus marepuanos mo CTPYKTYPHBIM NIPU3HAKAM.

7. Hanowactuusr: Hamoxsacreps. Hanoxpucrausr. QynnepeHsl. Hanorpy6xu.
Cynepmonexynst. Buomonexysst. Mutiemis.. JIunocomel.

8. Konconumupopanubie HanoMarepuanel: Hanokpucrannuueckue marepuaisl. DyanepuTsr.
Qotonnble  kpuctamnbl.  CIOMCTBIE  HAHOKOMIIOZHTEL Marpuunele  HanoKOMMO3HTEI,
Hanonopucteie marepuaier. Hanoasporem.

9. Hanomucnepcuu: Hanonopomku. Hanocycnensun, Hanosmynscuu. Hanoasposonu.

10. Knaccupuxauus mucnepeHsix cucrem mo arperaTHoMy COCTOSHHIO.

11. 3om1. Asposomn. Tenn. [Moporky.

12. Yacruna. Arnomepar. Arperar.

13. Knaccudukauus mucnepeHsix cuerenm 1o pasmepanm.

14. Knaccuduxanus HaHOMAaTepHAJIOB [0  TeOMETPHYECKOi bopme u PasMepHOCTH
CTPYKTYPHBIX 3JIEMEHTOB.

15. Knaccudukarnus AHUCIEPCHBIX CUCTEM 110 MEPHOCTH.

16. OcHoBubIe TpeGoBaHMs K MeTOMAM HIOJTy4€HUsI HAHOMATEPHAJIOB.,

17. Knaccupukauus HaHOTeXHOMOTHiA.

18. CnocoGbl nonyyerus HaHOPasMEpPHBIX MaTepHasos (obimas Kinaccupuxarus).

19. OcnoBHble TpeboBanus K MeToMaM TTOITy4CHUS HAHOMATEePHAJIOB.

20. Merozsl MeXaHHYECKOTo Aucnepruposanus. Ilonyuenne nanomarepuanos MEXaHHYEeCKHM
usmenbieHueM. Ipenmymectsa u Henocrarky merosa.

21. Metombl  MeXaHHYECKOro AHCIICPrUpoBanus. MeToAbl HMHTEHCHMBHON  macTHYeCcKoi
nedopmarmn (UI]T). I[Ipenmyiectsa u HenocTaTky METOJIOB.

22. Metoapl MeXaHHYECKOTO AHCICPTHpoBaHus. lloyyeHne HAHOMATEPHATIOB MeXaHHYeCKHM
BO3JICHCTBHEM pPasiIMYHBIX Cpej. Ilpeumymectea u memocrarku MeTo/0B. KaBuramuonHo-
FMIpoAMHAMUYECKUH MeTox. U3mersuenue YJIETPa3ByKOM.

23. MeTojibl MEXaHHYECKOTO Aucnepruposanus. [Tonyyenne HaHOMaTEpHaJIOB MeXaHUYeCKUM

BO3JCHCTBUEM PA3NHYHBIX CpeJ. [Ipeumymectsa u wmemocrarku METONOB. Bubpaumonusiii
METOZI. Y/IapHO-BOTHOBas 06paGoTka. JleTonanuonnsii cunres.

24. Metoasl (usnueckoro Aucneprupopanus. Ilomydenne nanomarepuanos pacIblIeHHEM
pacitasos. lIpenmyimectsa i HenocTarky MeTo0B,

25. Meroxsl  pusuueckoro AucneprupoBanus.  [lonyyenne HaHOMATEepHAJIOB  METOIOM
Heniapenusi-konieHcauuu. Ipenmymecrsa u venoctatky METOJIOB.

26.  Meroasl (uzmyeckoro Aucnepruposanus. Ilonyyenue HAaHOMATEpHaNoOB 10 BaKyyM-
CYONIMMALIOHHON TeXHOJIOTHH, [Ipeumymecrsa u HenocTarku METOJIOB.

27. Merousr pusnueckoro Aucnepruposanus. Tlonyuenne nanomarepuanos ¢ HCIT0JIL30BAHHEM
TBePAOGA3HBIX NpeBpaleHuil, [Ipeumymiectsa u Henocrarky METO/I0B,

28. Tlomyuenue HaHOMATCPHAIOB  C  HCIONB30BAHHEM XHMUYECKHX Peakuuii — Merosl
OCQKNCHHUS U COOCAKICHHS, IPEHMYIIECTBA U HEI0CTATKIL



29. Tlonyuenue HaHOMATEPHANOB C HCIOAB30BAHHEM XHMUUYECKIX peakuuii — Meron
BOCCTAHOBJICHH, IPEUMYIIECTBA U HEJJOCTATKH.,

30. Tonyuenne HAaHOMATEPHATIOB ¢ WCIOMB3OBAHHEM XHMHYECKHX peakiHd — MeTox
razo(asHbIX XUMHYECKHX PEaKIUil, IPEUMYILECTBA H HEIOCTATKL

31. Tlony4enue HAaHOMATEPHAIOB  HIEKTPOXUMHYECKHMU METONaMH, MPEUMYIIECTBA W
HEJIOCTaTKH.

32. Tlomydenue HAHOMATEPHATIOB IyTeM COYCTAHHS XHMUYCCKHX I (pusmyeckux npeppanreHuii.
33. buonormyeckue nomxous K IOTYYEHHIO HAHOPA3MEPHBIX MATEPHATIOB

34. Croco6b1 KOHCONHIAIIMH HAHOPA3MEPHBIX [OPOLIKOB ~ITPECCOBAHME.

35. CnocoObl KOHCOMMAALHH HaHOPA3MEpPHBIX MTOPOIIKOB - CIIEKAHHUE.

36. CniocoGbl KOHCOMUAALHH HaHOPA3MEPHBIX MOPOIIKOB -[TPOKATKA.

37. Cnoco0bl KOHCOMM ALK HaHOPa3MEPHBIX MOPOILIKOB - IKCTPY3HS.

38. OcHOBHBIE THIIBI CTPYKTYP HaHOMAaTEPHAJIOB.

39. Pone nedexror, Bozuukaromux 8 HM BCIICZICTBHE OCOOEHHOCTEH METOIOB MX MOJTyYEHHSI.
40. Tlpnvenenue HaHOPA3MEPHBIX MATEPHANIOB - MeTaIUTH e CKITe HaHOMAaTepHaJIbl.

41. IlpumeHenne HaHOpa3MepHBIX MAarephaioB -  KOMIO3MIMOHHBIE —Marepuaias ¢
HAHOPA3MEPHBIMH YaCTHIAMH W OT/AEIBLHBIMY CIIOSMH.
42. llpumenenre  HaHOPA3MEPHBIX MarepuanioB - Kepammueckume — marepmansi B

HaAHOCTPYKTYPHOM COCTOSIHUH.
43. Tlpumenenue HaHOPa3MEPHBIX MaTepHaioB - [IpoH3BOICTBEHHBIE TEXHOIOI U,

44. llpumeHeHNe HaHOpPa3MEPHBIX MarepuanoB - CosgaHue 3alUTHBIX, JCKOPaTUBHEIX M
H3HOCOCTOMKHUX [MOKPBLITHI.

45. Ilpumenenne HaHOpa3MepHbIX MATEPHAIIOB - DIICKTPOHHAS H SJ1EKTPO-MArHUTHAS TeXHHUKA.
46. Tlpumenenue HaHOPa3sMEPHBIX Marepuanos - Mcnons3opanue HaHOMAaTepHaJIOB B OHONOrun
U MEJIUIIHHE,

5.3. Camocrositesnuas paGora o0yuaromerocs.

CamocTosTensHas paboTa BKIIOUaeT B cebs CICAYIOLHE BUMBI PabOTHI CTYAEHTOB: paGoTa
€ JICKUHOHHBIM MaTEPHA/IOM, MOArOTOBKA K J1aG0paTopHbIM paboTaM, moAroToBKa K SK3aMeHy,
NOArOTOBKA pedepaToB H Ipe3eHTalHil,

TemaTuka camocTosiTesbHO pedeparuBHoii padorsl CTYAEHTOB

Paznen 2. Crioco6b1 nosyuenns HAHOPA3MEPHBIX MATEPHAJIOB.
Tema 2.1. MeTozs! Mexanuueckoro AUCTIEPIHPOBAHHS.
Tema 2.2. Merons! ¢pusnueckoro JMCTIEPTUPOBAHHKS.
Tema 2.3. Metoasr xumuueckoro JUCIIEPrUPOBAHUs.
Tema 2.4. Bronoruueckne moaxomsr k TOTYHIEHHIO HAHOPA3MEPHBIX MaTepHAIOB.
Tema 2.5. Crioco6b1 koHCOMHM AN HaHOPAa3MEPHLIX [10POIIKOB.
Pasnen 3. ®usuko-xumuueckue 0cHoBbI 0Ty CHHSI HAHOCTPYRTYPHBIX MATEPHAJIOB.
Tema 3.1. ®opmupopanue HAHOMATCPHATIOB 10 MEXaHU3MY «CHH3Y-BBEPX»
Tema 3.2. ®opmupoganue HAHOMATEPHATIOB 0 MEXaHU3MY «CBEPXY-BHH3).
Paspen 4. Pasmepusie 3aBucumocru coiicrs HAHOMATEPHAJIOB.,
Tema 4.1. OcoGenHocTH TepMoaHHAMIYECKIX CBOHCTB HaHOCpE]I.
Tema 4.2. Crpyxrypa HaHOpasMEepHBIX MaTepHalos.
Tema 4.3. Xapakrepucruku AUCIIEPCHOCTH HAHOMATEPHAJIOB.
Tema 4.4. TTosepxuocrs, TPaHALEL, MOP(OJIOTHS HAHOMATEPHAIOB.



Tema 4.5. Dnextprueckue croiicrpa HaHOMaTepuaos.
Tema 4.6. ®eppomaruuthsie XapaKTepUCTHKH HAHOMATEPHAJIOB.
Tema 4.7. Ocobennoctu Temmonsix CBONCTB HaHOMaTEpHAJIOB.
Tema 4.8. Onruyeckue XapaKTEePHCTHKH HAHOCpeI.
Tema 4.9. Tudpdpyzus s HaHOMaTepHasax.
Tema 4.10. Xumuueckue coiicTsa HaHOMarepHanos.
Tema 4.11. Mexanuueckue XApaKTCPHCTHKH JIUCTIEPCHEIX Cpejl.

Paznen 6. Ucnoanzosanme HAHOMATEPHAJIOB B IPAKTHYECKOIT AesITeJIbHOCTH.
Tema 6.1. Ipumenenue HaHOMaTepHaIOB B MPOMBIIIIIEHHOCTH,
Tema 6.2. Ucnonssopanue HAHOMATCpHaIIOB B GHONIOrHHH M MEHITHHE,

DoHI  OLEHOYHBIX Marepuaiiop  (POM) mns  nposenenus aTrTeCTallMH  YPOBHS
chopmupoBaHHOCTH KOMIIETCHIMH o0y4Yaromuxcst o AUCHHIUIMHE oopMiIseTes oTae bHBIM

JIOKYMEHTOM.

6. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHHATIIIHHBI

6.1. Kunroodecneyennocrs

—

Hanmenopanue JIUTEPATypEI: aBTOp,

KHUT'OOBECIIEYEHHOCTE ]

Komnuecrso 9K3EMILLSIPOB

HaHOCTPYKTYPHOIO
MarcpuanoseaeHus. BosmoxkuocTy u
npoGiiembl /  Anapuesckuii PA —
ONEKTPOH. TEKCTOBbIE MAHHbIE — M.:
BMHOM. JlaGoparopust 3HAHUIA,
2014—253 ¢

HA3BaHME, BUJT H31AHUS, m;;jm H3NAHHE B 6HGHOTeKE ai?{gng:i ;';,
M3/1aTeNbCTRO Bal'Y B coorBeTcTBIE ¢ 6H6HHOT£ ke Bal'Y
®I'oC BO
OcHoBHas Jmreparypa*

1. Peokonxos JIU. Hanomarepuans:: 2014 http://www.iprboo
y4ebHoe nocobue/ PrnxoHKoB AU, kshop.ru/4593.
Jlépuna B.B., M3umsurypu 3.1 —
OIIEKTPOH. TEKCTOBbIE MaHHLIE,— M.:
BMHOM. JlaGoparopust  3mammii,
2014.— 366 c.
2. Burasn IL.A. 2015 http://www.iprboo
Hanomarepuasnosegenme: yuebHoe kshop.ru/35501.
nocodue/ Burssey [1.A., CBunynoBny
HA., Kyuc J1B— DeKTpoH.
TCKCTOBBIE  JaHHBIe.— Mumuck:
Bemusiimas mikona, 2015 — 512 ¢.
3. AwppueBckuit  PA. Ocnopir 2014 http://www.iprbook

shop.ru/457s,

Hononuurensuas JUTeparypa




1. Texnonoruu KOHCTPYKITHOHHBIX 2011 http://www.iprbook

HaHOCTPYKTYPHBIX ~ MaTepHalloB H shop.ru/12322.
MOKpITHH:  MoHorpadmus/  II.A.

Bursse  [m ap.]—  Diexrpos.

TCKCTOBbIE  JaHHBIE.—  MHUHCK:

Benopycckas nayka, 2011.— 283 c.

2 Pyncxoit AN. 2011 http://www.iprbook
Hanocrpykrypupopannsie shop.ru/43958.
MeTaluIH4ecKue Marepuaibl/ Pynackoit

AHU— DIeKTpoH. TEKCTOBBIE

JaHHble.— CII6.: Cankr-

[lerepOyprekuii  nonuTexHHYecKkuit
YHHBEPCUTET [Terpa Bemuxkoro,
Hayka, 2011.— 270 c.

HaHoTexHosorui/ lomosun FO.UM.— shop.ru/18532
OJEKTPOH. TEKCTOBBIE JAaHHBIC.— M.:
Mamunocrpoenue, 2012.— 656 c.

3.Tonosun 10.1. OcHOBBI 2012 http://www.iprbook

6.2. llepuoauyeckue u3anus
Kypuansl « Bonpocsr MaTepuaoBe/ieHus», «Marepuanoseenuey.

6.3. UnTepuer-pecypenr
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/
https://www.crys.ras.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE JIMCHUILINHBI

Jlns peanmsamiu NaHHOM HCLMIUIMHBI MMeroTes CHELHAIBHBIE TIOMEIUEHUS IS
NPOBENICHUST 3AHATHH JEKIMOHHOIO THNA, 3AHATHI [IPaKTHYECKOro/1abopaTopHoro Tura,
TPYIIOBBIX M MHAMBHIYAIBHBIX KOHCYIBTALHi, TeKyLIero KOHTPOJISL M NPOMENKYTOYHOIT
ATTCCTAllNH, & TAKOKE MOMEIEHUS IS CaMOCTOSTEbHOM paboTsL. HpaxmqecKnefnaﬁopampﬂme
PalboTbl IPOBOMATCS B CHIEIMATH3HPOBAHHBIX ayTHTOPHSIX.

Jlexumonusie ayuropnm 000py0BaHEI IIPOEKTOPAMI. HoyTtGyxk.

Ilepeyens ucrons3yemoro smuensuonnoro liporpamMmuoro obecneuenns: MS Windows,
MS PowerPoint.
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