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2. MecTO MUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NMPorpaMMbl

Hucimunnuua  "Ouzuyeckas XUMHUS ~HAHOPa3MEpPHBIX TBEPABIX BELIECTB"  OTHOCHUTCS
JUCLUUIUIMHAM 110 BbIOOpY uacTH, (GopMupyemMoil yyacTHUKaMH 0OOpa3oBaTEIbHBIX OTHOILEHHH
bnoka 1 «/Iuctiumnuabl»y oOpazoBareiabHON Tporpammbl Maructparypsl (b1.B.06) u m3yvaercs Ha
BTOPOM Tojly 00yueHus B 3 cemecTpe.

Wzyuenne qucuuIuIMHB 0a3upyeTcs Ha 3HAHUSIX U YMEHHAX, ITOJTyYeHHBIX B X01€ 00ydeHHS
Mo mporpaMMaM OakaiaBpuara IO HampaBiieHuto ToAarotoBku 18.03.01 mpu M3ydeHWH KypcoB
"®uzuka", "Ouznueckas xumus'" u "Ouzndeckas XuMuUs TBEPAOTO Tena'.

[TonydeHHsle B pe3ynbTare OCBOCHHS AUCUMILIMHBI "PuU3nuecKkas XUMHs HAaHOPa3MEpHBIX
TBEP/BIX BEIECTB" 3HAHMSA, YMEHHMS U HaBBIKM MOTYT ObITh HCIHOJIb30BAaHbl MarucTpaHTaMy NpHU
BBITNIOJIHEHUH MAaruCTEPCKUX AMCCEPTALUU 10 TEMAaTUKE, CBA3aHHOM ¢ pa3pabOTKON W BHEAPEHUEM
HAYKOEMKHX TMpOIECCOB, MAaTepUAIOB M TEXHOJOTHH, CO3MaHHeM (YHKIHOHAJIBHBIX WIIH
KOHCTPYKILMOHHBIX HAHOMAaTEepPHaJIOB U pa3pabOTKOM HAHOTEXHOJIOIMYECKHUX IPOLIECCOB.

3. O0beM AUCIHUIIIMHDI

Bcero,
Bt yue6Hoii paGoTh aKaJeMUYECKHUX YacOB
Ounas popma o0ydeHus
Oo0mas TPy10eMKOCTh JUCHUTLTHHBI /180
(3a4eTHBIX eAMHUIL / aKaJIEMUIECKUX YacOB) >
KonrakTHas padora ¢ npenogaBareJiem: 76
3aHATHUS JEKIIMOHHOTO THUIA 36
3aHATHA CEMUHAPCKOIO TUMA, B T.U. 36
CEMUHApBI, MPAKTUUECKUE 3aHSATHUS (B TOM YUCIie MPAKTHYECKAs 36 (14)
TOATOTOBKA)
7a00paTOPHBIC PAOOTHI (B TOM YHCIIe TPaKTHYECKas TTOATOTOBKA) -
kypcoBoe npoekruposanue (KP wmu KIT) -
KCP 4
JpyTHe BUJBI KOHTAKTHON pabOThI -
CamocrosiTeibHas1 padoTa 77
@opMBI TEKYIIETO KOHTPOJISI -
dopMa NPOMeKYTOYHOH aTTeCTANMH 3K3aMeH (27)




4. Coneprxxanme IMCUUILUINHBI

4.1. Pa3ngeiibl JUCHUILIMHBI 1 BHABI 3aHATHI
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TBepaoTenbHbIE HAHOMATEPHAIIBI 2 6 6 [K-1
2 |TepmoauHaMuKa HAHOPa3MEPHBIX OOBEKTOB 4 4 10 [K-1
3 |3apoppiieobpazoBaHre HAHOCTPYKTYP 4 8 IK-1
4 |3apoxaeHue U pocT AUCTIEPCHBIX 4 6 MK-1
HaHOMAaTEPHUAJIOB
MeToabl TOTy4eHH HAHOKIJIACTEPOB U 4 6 10
cTabuan3anus TBEpAOTEIbHBIX MaTEPHAJIOB B IIK-1
HaHOPa3MEPHOM COCTOSIHUN
CBolicTBa HAaHOYACTHII 4 8 13 I1K-1
XUMHUUECKHE PEAKINH C yIacTHEM HaHOpa3- 4 8 8 MK-1
MEPHBIX YaCTHUI]
1D u 2D-HaHomartepHasl 6 8 [K-1
3D-HaHOKOMITO3UTHI 4 4 8 MK-1
UTOIo 36 36 77

4.2 ®opMupoBaHNe HHAUKATOPOB JIOCTHKEHUSI KOMIIeTEHIMI pa3ieiaMu U CHUIIJIMHBI

Kopn HHAWKATOPOB JOCTHKCHUS

HaumenoBanue pas3acia AUCIUIIIINHBI
KOMIICTCHIIM

[IK-1.6 TBepnoTensHbIe HAHOMATEPHUATIBI

TepMoanHaMyKka HaHOPa3MEPHBIX 0OBEKTOB
3apoapleodpazoBaHie HAHOCTPYKTYP

3apokJeHre U POCT TUCIIEPCHBIX HAHOMATEPUAIOB
MeTo/1p1 TONTyUYeHUs] HAHOKIIACTEPOB M CTAOMIIH3AIHSI
TBEPJOTEIBHBIX MATEPUATIOB B HAHOPA3MEPHOM COCTOSTHAN
CBoiicTBa HAHOYACTHI]

XUMHYECKUE PEaKIuy C Y9aCTHEM HAaHOPa3MEPHBIX YaCTHI]
1D u 2D-HaHomaTepuasl

3D-HaHOKOMITO3UTHI




4.3. 3aHATHSA JEeKIIHNOHHOI0 THIIA

Ne paznena
JUCLUILTN
HbI

HanmeHnoBanne TeMbl
U KpaTKOE COAECPKaHUE 3aHSATHS

O0neMm,
aKaj.
Yyacel

uanoBanmmonnas
dopma

1

TBepaoTebHbIe HAHOMATEPHUATIbI

Knaccugukamuss HaHOOOBEKTOB: HAaHOKJIACTEPHI, HAHO-
YaCTHULbI, HAHOCTPYKTYPBI.

MonexkynspHble  KinacTepbl MeTauioB.  KosmonaHsle
KJ1acTepbl. TBepIOTENBHBIE HAHOKIACTEPHI U HAHOCTPYK-
Typel. MaTpuuHble HaHOKIacTepsl. KitacTepHble KpHCTaIIIBI
u QpymepuTsl. KoMmakTHpoBaHHBIE HAHOCHCTEMBI M HAHO-
KOMITO3HTHI. TOHKHE HAHOCTPYKTYPHUPOBAHHBIE IJICHKH.

Jlekums-Oecena

TepMoaAUHAMHKA HAHOPA3MEePHBIX 00HbEKTOB

TepmonrHaMuKa HWCKPHUBIICHHBIX MOBEPXHOCTEH. Mare-
pHaIbHOE paBHOBECHE Ha TpaHHLAX HaHO4YacTHULbl. CBS3b
CBOOOJIHOM SHEPTHH U XMMUYECKOTO TIOTSHIIMAIA C pa3Me-
pamu 4dactul. PacTBopuMOCTh (McmapeHHe) HAHOYACTHII.
Bnusinue pasmepa HaHOYACTHLBI HA IIOBEPXHOCTHYIO
SHEPruI0 U MOBEPXHOCTHOE HaTspkeHue. [loBepxHOCTHOE
HaTSDKEHUE B IBYXKOMIIOHEHTHON CHUCTEME.

Jlekunsa-Oecena

3apoabimeo0pazoBaHue HAHOCTPYKTYP

3apokaeHNE U POCT HAHOYACTHIL] B TOMOTE€HHON cpele U
Ha TOBEPXHOCTHU TBEPJOro Tesa. Mojaenu U MeXaHU3MbI
3aponsieobpazoanus (Teopust [ ub66ca-donbmepa, acco-
LUAIMs HAHOYACTULI, HyKJIealHsl U3 OrpaHUYEeHHOr0 00beMa,
Teopuss donbmepa-Bebepa-Dpenkens, Teopus bexkepa-
JlepuHra-3enp10BU4a, FeTEPOreHHOe 3apoXKICHUE, KpHUC-
TaJJIM3alys PacIulaBoB).

Kputnueckuit 3aponsini, (OpMHUpPOBAHUE 3apojbllia B
YCIIOBUSIX MPOCTPAHCTBEHHBIX OTPAaHUYEHUM, TPea3apoibl-
1ieBble Knactepsl. J{uckoobpasHblii 3apoabii. CMHOAABHBIN
pacmaj.

MexaHnyecKkue HanpsHKeHHs B HAHOCTPYKTYpax.

Jlexkunsa-Oecena

3apoxkieHue U POCT AMCIIEPCHBIX HAHOMATEPHAJIOB

OBOJIIONMS TBEPABIX BEIECTB. 3ap0KICHUE U POCT HAHO-
qacTull. Maruueckue KiacTepbl, cTabUIM3alus HaHOKJIAc-
TepoB. 3axBar BelecTBa KpuctamioM. dopma kpuctammTa
@pakTanbHbBIE CTPYKTYpPBI. YCIOXKHEHHE W Jerpajanus
HaHOCHCTEM (OCTBaJIbJOBO CO3PEBAaHUE, arPErMPOBAHUE U
arJoMepars).

BryTtpuknacrepHas aToMHas TnHaMuKa. [loBepXHOCTHas
SHEeprus HaHovacTHll. [liTaBieHne HaHOYACTHII.

Jlekums-Oecena

MeToabl noTy4eHNs] HAHOKJIACTEPOB U CTA0WIM3AIUs
TBEPAOTEJIbHBIX MATEPHAJIOB B HAHOPA3MEePHOM
COCTOSTHUHU

TBepILOTCJ'IBHBIe XUMHUYCCKUE pCaKINH, MEXaHOXUMHUYIECC-
KHE PEAKIUH, YIaPHO-BOIHOBOHW CHHTE3, HAHOCTPYKTYPH-
pOBaHME TOA JCHUCTBUEM [ABJICHHS, KPUCTAIU3ALUS
aMOp(HBIX CTPYKTYp, KOMITAKTHpOBaHue. ['a30Boe ncriapenue
W KOHJEHCAIMsI. XUMHUYEeCKoe, (POTOXUMHUUECKOE 51
panualMoOHHO-XUMHUYECKOe BOCCTAHOBIICHHE.

Jlekunsa-Oecena




Ne paznena
JUCIHILIN
HBI

HanMmeHnoBanne TeMbl
Y KpaTKOE CO/IepKaHUE 3aHATHS

O0OneMm,
aKaj.
4acel

anoBanmmonnas
tdhopma

MaxkpoMOoJIeKyJIbl Kak CTaOMIN3aTOphl HAaHOPa3MEPHBIX
yactui. Crabwimsaiys MuneiaMa u nommepamu. Ctadu-
Iu3alus  HOJMMAIEKTPOIUTaMHM. MarpudHas U30JSALHUS.
HucneprupoBanue. Kamncymuposanve. Hambuienue. Tepmrrge-
CKO€ pa3lIoKeHHe NpeKypcopa. BoccTaHOBHUTENBHBIE METOIBL.

CBoiicTBa HAHOYACTHI]

Oco0ble CBOHCTBa HaHOOOBEKTOB M HAHOCTPYKTYPHPO-
BaHHBIX cucTeM. Pa3mepnbie 3¢ddexTs. OnTHueckue,
MEXaHUYECKHEe, DIICKTPHYECKHE, TEPMOJMHAMHUYECKUE H
MarHuTHbIE CBOWCTBA HAHOYACTHII.

®a30BbIi COCTaB HAHOPA3MEPHBIX MaTEPUAIIOB.

Pasmepubie addexTsl B agcopOnuoHHbIx U auddy3u-
OHHBIX ITPOIIECCaX.

Jlexkunsa-Oecena

XuMHYecKHEe peaKIMH ¢ YYacTHEM HAHOPa3MepHbIX
YyacTHull.

TepMonrHaMHKa XUMHUYECKHX pPEaKUUd C Yy4acTHEM
HaHOpa3MepHbIX 4YacTull. KoHcTaHTa paBHOBecHS H
pa3mepHbIi A3pdexT PazHOCTh NOTEHIMANIOB B peakiMu ¢
y4acTUEM HaHOYACTHUL] METAJUIOB.

KuneTnka XMMHUYECKMX pEakIMHd C ydacTHEM HAaHOpas3-
MepHBIX 4YacTHl. CTaTUCTUYECKHM M MaKpOCKOIMYECKHUH
noaxonel. Kunernueckne 0ocoOEHHOCTH XUMHUYECKUX MPO-
LIECCOB HA TOBEPXHOCTH HaHouacTull. KMHETHKa KIacTepHBIX
XUMHUYECKUX peakiuil. CTOXacTUYeCKUH MOAXO0J.

Jlekums-Oecena

1D u 2D-HaHOMAaTepHaJIbI

IToBepxHOCTH TBEPABIX Tel. Penakcanns M peKOHCTPYK-
LUl TIOBEPXHOCTH TBEPABIX Tesl. 30HHAs JAuarpaMma
TBEPIBIX TeNl BOIMM3M TOBepxXHOCTH. OOeTHEHHBIN CIIOii.
TpancnopT HocuTenel 3apsa yepes MOBEpXHOCTH pa3zena.

HeaBroHomHOe cocTosiHue BemiecTBa. MaccomnepeHoc u
IUIABJICHUE B HEABTOHOMHBIX (hazax.

1D-nanomarepuansl (HaHOTPYOKHM, HAaHOCBUTKH, HaHO-
BOJIOKHA). MoJiesib CKpyUMBaHUsl HAHOCBHUTKA.

Tonkune mmenku (2D). Cxembl pocTa TOHKHX IUICHOK.
MexaHuyeckie HampsbKeHHs TNpU  TeTepO3NUTaKCHH.
Penakcanms ynpyrux HampspkeHMA. Marmdeckue OCTPOBKH
1 KBAHTOBBIE TOUYKH.

AHM30TpONHS MOBEPXHOCTHON MU PYy3Un. DIEKTPOIPO-
BOJHOCTbH TOHKUX IIJICHOK.

Jlekums-Oecena

3D-HAHOKOMIIO3UTHI

[Mopucteie  MaTpuipl UIT  TPEXMEPHBIX  PEMIETOK
HaHOCTPYKTYp. HaHorpanynMpoBaHHbIE KOMIO3UTHI METaJLT
— IMBIIEKTPUK C XaOTHYHBIM pacrpe/ielIeHHeM KOMIIOHEHTOB.
[Topor nepxossiuuy.

Crouctble HAaHOKOMITO3UTBI METal — IOJYNPOBOIHUK.
MarsutHele CBOMCTBa HaHOKOMIIO3UTOB. MarHUTO3JIEKT-
pudeckwii 3 deKT.

I'panunel paspena ¢as, poiab Mek(paszHbIX TpaHUIL] B
(bopMHPOBaHNH CBOCTB HAHOMATEPUAIIOB.

Knaccugukanys HaHOpa3MEpPHBIX MaTEPHAJIOB.

Jlekums-Oecena




4.4. 3aHATHA CEMUHAPCKOT0 TUIA

4.4.1. CemuHapbl, NIpaKTHYeCKHE 3aHATHUS

O0BeM,
aKaJl. 4achl
Ne paznena HanmenoBanue Temsl B T.4. Ha Munosa-
JCUUTTITHBI M KpaTKoe CoJiep>KaHue 3aHITHS NpaKThye HOHHaR
BCETO ¢dopma
CKYIO 110]]
TOTOBKY

1 TBepaoTebHBIE HAHOMATEPHAJBI 2
CynpaMoJieKyJIipHble HAHOCTPYKTYPBI.

YraepoHble M HEOpraHUYECKHe HAaHOTPYOKHU 4

2 TepmoaguHaMUKa HAHOPA3MEPHBIX 00HEKTOB 4
TepmoHaAMIYECKIE MOJIENHN 3apOJIBIIIIC00Pa30BaHMSL

5 MeToabI MOJTy4eHHs HAHOKJIACTEPOB U 2 I'pynoBas
CcTa0WJIM3alHs TBePAOTEJIbLHbIX MATEPHAJIOB B Hay4Has
HAHOPa3MEPHOM COCTOSTHUHU JHUCKyCCHS
Kpunoxnmmnueckuii cuHTe3 HAHOMATEPUAJIOB.

ONEKTPOXUMHUYECKUH CHHTE3 HAHOCTPYKTYP. 2
MMmoOmIn3anus HaHOYACTHIL. 2 2 I'pynnoas
Hay4YHas
JUCKYCCHS

6 CpoiicTBa HAHOYACTHI] 4

Mexanuyeckue KoyiebaHusl U Pe30HAHCHl B HAHOPa3-

MEpHBIX cucTeMax. JluccunaTuBHBIN pe30HaHC.

Kanym va tBEpIO# 1 >KHKOM noBepxHOCTIX. CaMoo4u- 4 4 I'pynmosas
MIaloNIascs HAaHOTpaBa u «dPQexT morocay. [loxroe n Hay4yHas
HeTloJTHOe cMadnBanue. [ mapogumsHOCTD 1 TUCKYCCHS
ruapopoOHOCTh TBEPABIX Tell. [ HcTepesnc yria

CcMauMBaHUA. Pojib XUMUUECKOW HEOJHOPOIHOCTU U

miepoxoBaTocTH. CyneprunpopoOHbIe TTOBEPXHOCTH.

7 XuMH4YecKHe peakuy ¢ y4acTHeM HAHOpa3Mep- 4
HBIX YaCTHIL.

TepMoanHaMyKa XUMHUYECKUX PEAKLIAN C y4aCTHEM
HaHOpa3MEPHBIX YACTHII.

Kunerndyeckue 0COOEHHOCTH XUMUYECKUX TIPOIIECCCOB 4 4
Ha TIOBEPXHOCTH HAHOYACTHII.

9 3D-HAHOKOMIIO3UTBI 4 4 I'pynmosas
NmMMmoOunmu3anusi MOHOMETAJUIMIECKUX KIIACTEPOB. Hay4YHas
HanoruOpuaHbie moamMep-HeOpraHMIeCKIe TUCKYCCHS
KOMITO3UTHI. THTEepKasIys noaumMepoB. MeTtamio-

MOJIMMEpHBIE IIeHKH. DyIuiepeHsl U yIiiepoJHbIe
HAHOTPYOKHU KaK MaTpHILIbIL.

4.4.2. JlabopaTopHbIe 3aHATHS

VY4eOHbBIM IUTaHOM HE MPeyCMOTPEHBI




4.5. CamocTosTeabHasg padoTa 00y4aromuxcs

Ne paznena
JUCLUTUTUHBI

Ilepedyens BOpocoB AJist
CaMOCTOSITEIILHOT'O U3Y4YEHUS

O0OneMm,
aKaj. 4achl

®opma
KOHTPOJIA

1

TBepaoreabHbIe HAHOMATEPHAJIBI

MonekynapHsle KnacTepbl MeTauioB. Komtonaasie
KJ1acTepsl. TBepaOTENBbHBIE HAHOKIACTEPHI W HaHO-
CTPYKTYpbl. MaTpuuHble HaHOKIAcTepbl. KiactepHble
Kpuctawiel W Qymneputsl. KommakTupoBaHHEIE
HAaHOCUCTEMBI M HAHOKOMIIO3UTHIL. TOHKHE HaHO-
CTPYKTYpPHUPOBAHHBIE IIJICHKH.

6

YCTHBIM OIIpOC

TepMoauHAMHKA HAHOPa3MEPHBIX 00HEKTOB

TepmoanHamMuKa IHCTIEPCHBIX cucTeM. CBs3b
cBOOOITHOM »HEprum ¢ pazmepamu dactui. Pabora
oOpa3zoBanus HOBOW (a3bl. [IpuMeHeHHMEe NOHATHS
MOBEPXHOCTHOTO HATSDKEHHSI K MallbiM YacTHIAM.
TepMomrHaAMIYECKIE MOJIEIH 3apO/IHIIIIC00Pa30BAHMSL

10

YCTHBIH Ompoc

3apoabimieo0pazoBaHue HAHOCTPYKTYP

3apoxkIeHre M POCT HAHOYACTHUL[ B I'OMOI'CHHOM
cpelie U Ha MOBEPXHOCTH TBEPJOro Teia. Moaenu u
MeXaHU3Mbl 3apojpliieoOpa3oBanus. Kpurnueckuit
3apozpiI, (OPMHPOBAHHE 3apOAbINAa B YCIOBHAX
MIPOCTPAHCTBEHHBIX OTPaHUYECHMH, Ipea3apoiplie-
Bble KiacTepbl. Poimb CBOOOIHBIX M BHYTPEHHHX
MTOBEPXHOCTEN.

YCTHBIN orpoc

3apo:kaeHue U pocT JUCTIEPCHBIX HAHOMATEPUAJIOB

Kunernka ¢a3zoo0pa3oBaHus NpHU HAJTHYUH XUMU-
geckoi peakiun. KuHeTmka ra3zodasHbIX peakuuit
oOpa3zoBanus HaHodacTHl. KuHeTnka oOpa3oBaHUs
HAHOYACTHII B JKAAKO(DA3HBIX pETOKC-pEaKIHIX.
KuHeTnka TeTOpOTeHHBIX peakmuii 00pa3oBaHUs
HAaHOYACTHI] C YIaCTHEM TBEPJBIX TEIN.

YCTHBIM OIIpOcC

Metoab! moJIy4eHHs HAHOKJIACTEPOB U
cTadnu3anus TBepAOTEIbHBIX MAaTEPHAJIOB B
HAHOPA3MEPHOM COCTOSIHMH

TBepAaOTENbHBIE M MEXaHOXMMHUYECKHE PEaKIHH,
YAApHO-BOJIHOBOM CHHTE3. ['a3oBoe ucmapeHuwe u
KOHIeHCanusl. XUMHUYECKoe, (DOTOXUMHUECKOE U
paIranoOHHO-XUMUYECKOE BOCCTAHOBIICHHUE.

YCTHBIM OIIpOcC

MakpoMOJIeKy bl KaK CTaOWIU3aTOphl HAHOpPAa3Mep-
HBIX yacTull, CTabmm3anys MUIIEIIIaME U TIOTIMEPaMH.
Crabuwnnzanus TOJURIEKTPOIUTaMU. MaTpuduHas
M30JISIIHS.

YCTHBIH OIIpocC

CpoiicTBa HAHOYACTHI]

Oco0ble CBOWCTBAa HAHOOOBEKTOB M HAHOCTPYKTY-
pUpOBaHHBIX cucTeM. Pazmepnsie addexrs. OnTh-
YecKHe, MEXaHMYECKHUe, IJIEKTPHUUECKUE, TEePMOAU-
HaMHMYECKHE U MarHUTHbIE CBOMCTBA HAHOOOBEKTOB.

MexaHuueckue KoiebOaHus M Pe30HAHChl B HAHO-
pa3MepHbIX cucTeMax. JluccunaTuBHBINA pe30HaHC.

I'panunsl pazaena ¢as, poib Mexkda3HbIX IPaHUILL B
(opMupoBaHUU CBOMCTB HaHOMaTepHanoB. CTPYKTyp-

YCTHBIH OIIpOcC
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No paznena
JUCIHUITIIINHBI

ITepeuens BonpoCcoB A
CaMOCTOSITENIEHOTO U3YUCHHS

O6newM,
aKaj. 4achl

dopma
KOHTpPOJIA

HBIE OCOOCHHOCTH: JIe(DEKTHI M HANPSHKEHUS, CeTPerarst
B IPUIIOBEPXHOCTHBIX CJIOSIX, (pa30BbIe MEPEXOIBL.

30HHas JauarpaMMa  TBEpIbIX Tel  BOIM3H
noBepxHocTH. OOemHeHHbId  cioil.  TpaHcmopT
HOCHTEJIEN 3apsaa yepes IOBEPXHOCTH pa3zera.

Kannu Ha TBEp0#t M KuAKON moBepxHOCTIX. Camo
OUMIAIOIIAsACH HaHOTpaBa M <«3(p(eKT JoTOCaY.
[TonmHOE ¥ HemomHOe cMaunBaHKe. [ MAPOPUIEHOCTD
U runpodoOHOCTs TBEPABIX Tenl. [wcrepesnc yria
cMauuBaHus. Poinb XMMHYECKOH HEOJTHOPOJHOCTH U
mepoxoBaTocTH. CynepruipopoOHbIe TOBEPXHOCTH.

YCTHBIN orpoc

XuMHUYECKHe PeaKUM ¢ YYACTHEM HAHOpa3Mep-
HBIX YaCTHII

TepMoanHaMHuKa XUMUYECKUX PEaAKIU C ydacTheM
HaHOpa3MepHBIX YacTuil. KoHCcTaHTa paBHOBECHS U
pasmepHbii  3pdextT PaszHOCTh MOTEHIMANOB B
peaKIy ¢ y9acTHEM HaHOYACTHUI] METAJIIOB.

KuneTnka XMMHUYECKUX pEaKlMi C ydacTHEeM HaHO-
pa3mepHbIx yacTuil. CTaTUCTUYECKUA W MaKPOCKO-
NMUYECKUH moaxonnl. KuHeTnueckue 0COOECHHOCTH
XUMHYECKHAX TIPOIIECCOB HA TOBEPXHOCTH HAHO-
yacTuil. KHHeTHKa KiacTepHbIX XUMUUECKUX PEaKITHi.
CTOXaCTHYECKUH ITOIXOI.

YCTHBIM OIIpOC

1D u 2D-nanomaTepuaiabl

VYrnepoaneie HanotpyOku (YHT). XwupanbHOCTh
YIJIEPOJAHbIX HAaHOTPYOOK. OJHOCTEHHbIE M MHOTO-
crenuple YHT. HanoBonokHa u npyrue yriepoiHbie
HaHOMaTepHUaJIbl. DJIEKTPOHHASI CTPYKTYpa, SHEPreTH-
YeCKHH CHEKTP M MPOBOAMMOCTb HAaHOTPYOOK. CBepx-
ynpyrue cBoiictBa ogHocnorHbX YHT. I'nbpumasie
U 3HII03paJIbHbIe HaHOCUCTEMBI Ha ocHoBe YHT.

[lonyyenne MOHO- W TOJIMMOJIEKYJIAPHBIX CIIOEB
MeroaoM Jlenrmropa-brnomxkerr. HanocTpykTypupo-
BaHHBIE ITIOBEPXHOCTH. Marmdeckue KiacTepbl u
Jpyrue aTOMHbIE KOHCTPYKIMU. ATOMHasi cOopka u
CaMOOpraHu3alusl YHNOPSJOYEHHBIX HAHOCTPYKTYD
Ha TIOBEPXHOCTH KPEMHHUSI.

YCTHBIM OIIpOcC

3D-HaHOKOMIIO3HUTHI

NmMoOunm3anysi MOHOMETAJUTMYECKUX KIIaCTEPOB.
HanoruOpuanple TOTMMEpP-HEOPTAHUYECKHE KOM-
no3uThl. MHTepKamsmus ToIuMepoB. MeTaiormno-
TuMepHbie TuleHKkH. DynaepeHsl W yriiepolHbIe
HAHOTPYOKH KaK MaTpHIIbI.

YCTHBIN ofpoc
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5. Tlepedyenb y4eOHO-METOAMYECKOr0 oOOecmedeHHs AJIsl CAMOCTOAATEJHLHOH pPadoThI
00y4aromuxcs nNo JMCUUILINHE.

1. Anpmsamesa, O.B. OCHOBBI (pU3HUECKOW XMMHH HaHOpPa3MEpHBIX cUCTeM: KOHCIEKT JeKiui /
O.B.Anbmsmea. — Cankr-Ilerepoypr: CIIOGI' TU(TY), 2012. - 41 c. (Ob)

2. Meiinaxc, A.Il. ®uzuka TBepaoro Tena: yaedHoe nocobue / A.Il. Meiinaxc, A.f.Byns. — CaHKT-
[TerepOypr: CIIOI' TU(TY), 2019. - 109 c. (Ob)

3. HoBbie noaxonasl k npobieme 3apojsiiiieo0pazoBanus: YdyeOnoe nocodue / O.B.AnpmsiieBa u
np. — CankTt-IlerepOypr: CIIOI TU(TY), 2015. - 79 c. (3b)

MeTtoandeckue yKa3aHus sl O0YJarOUINXCs 10 OPraHU3aluy CAMOCTOSITEIBHOM paboTHI 1Mo
AUCIHUIUIUHE, BKIIOYasA IMEPEUCHb TEM CaMOCTOATEIILHOM paGOTLI, (1)0pMBI TEKYHIETO0 KOHTPOJIA 110
JUCIIUIUIMHE U Tpe6OBaHI/IH K HX BBIIIOJIHCHHIO pPasMCIICHLBI B 3H€KTpOHHOI>‘I I/IHCbOpMaL[I/IOHHO—
obpaszoBatenbHOU cpeae CIIOI TU(TY) Ha caiire: http://media.technolog.edu.ru

6. ®oHA OLIEHOYHBIX CPEACTB IJIA MPOBeeHUA MPOMEKYTOYHOM aTTeCTAIUH.

CBOEBpEMEHHOE BBIMIOJIHEHUE OO0YYaIOIIUMCS MEPONPHUATHI TEKYLIEro KOHTPOJIS HO3BOJISET
HPEBBICUTH (JIOCTUTHYTh) MOPOrOBBIN YPOBEHb («3aUTEHO») OCBOCHUS MPETYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMN. Pe3ynbTaTel TUCHUIUIMHBI CUUTAOTCS JNOCTUTHYTBIMM, €CJIM Ul BCEX 3JIEMEHTOB
KOMIIETEHIIMH TPEBBIIEH (JOCTUTHYT) MOPOTOBBIH YPOBEHb OCBOCHHS KOMIIETEHIMM HAa JAaHHOM
JTare.

[IpoMexyTouHasi aTTecTauys MO AUCUUIUIMHE — B KOHIE 3 ceMecTpa B BHAE JK3aMEHA B
yctHo# ¢dopme. K crade sx3ameHa JOMYCKAIOTCS CTYICHTHI, BHITOJHHUBIINE BCE (POPMBI TEKYIIETO
KOHTpPOJIS. DK3aMEH MpPerycMaTpUBAIOT BBHIOOPOYHYIO MPOBEPKY OCBOEHUS IPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIMI M BKJIIOYAET 2 BOMPOCA M3 PA3IMYHBIX TeM MNPOUJIEHHOTO MaTepHaa.
BpeMst moaroToBku cTyieHTa K yCTHOMY OTBETY - 0 30 MUH.

Pe3ynbpTatsl 3K3aMeHa BKIIIOYAIOTCA B IPUIIOKEHNE K TATIIIOMY.

@DOHJ] OLIEHOYHBIX CPEACTB 0 AUCUUILTMHE TpecTasiieH B [Ipunoxennn Ne 1.

[Tpumepsl BOnpocoB, MpeiaraéMblX Ha SK3aMeHe:
1. TepmoauHamuka GopMHUPOBaHUS / PACTBOPEHUS HAHOYACTHIL.
2.0cobeHHOCTH (a30BbIX IEPEXOI0B MATEPHATIOB B HAHOPA3MEPHOM COCTOSIHUM.
3. IToBepXHOCTHAsl SHEPryUsl ¥ IOBEPXHOCTHOE HATSHKEHUE: pa3sMepHbIi A(dexT, BIUsSHUE afcopOouuu 1
puMecen.
4. HeaBTOHOMHOE COCTOsIHUE BellecTsa. I lmaBnenye 1 MaccornepeHoC B HEaBTOHOMHBIX (hazax.
5. Teopust 3apoapiieodpazoBanus [ n66ca-Donbmepa.

7. IlepedyeHn yueOHBIX U3aHUl, HEOOXOAUMBIX JIJI51 OCBOEHHUS TUCHUIINHBI

a) mevyaTHbIE U3TAHUS:

1. AnpmsimmeBa, O.B. OcHOBBI (u3n4ecKoil XUMUM HaHOPa3MEpHBIX cucTeM: KOHCHeKT sekuuii /
O.B.AnpmsimeBa; MUHHCTEPCTBO HAayKH M BbICIIEro oOpaszoBanusi Poccuiickoir Deneparmu,
Cankr-IlerepOyprckuii ~ TOCYHapCTBEHHBId — TEXHOJNIOTHMYECKHHA  HMHCTUTYT  (TEXHHUYECKUI
yauBepcureT), Kadenpa ¢pusndeckoit xumun. — Cankrt-IlerepOypr: CIIGI TU(TY), 2012. - 41 c.

2. Bunrtaiikun, b.E. ®usuka tBepgoro tena / b.E.Buntaiikun. — MockBa: Uza-so MI'TY wum.
H.D.baymana, 2008. - 359 c. - ISBN 978-5-7038-2459-7

3. Knaotero, A.B. Xumus tBepmoro tena / A.B.Kuotbko, U.A.llpecusiko, FO.Jl.Tperbsikos. -
Mockaa: Academia, 2006. - 302 c. - ISBN 5-7695-2262-3

4. Matyxun, B.JI. ®u3uka tBepaoro tena: Yuebnoe mocodbue / B.J.Maryxun, B.JI.EpmakoB. —
Cankr-IletepOypr; Mocksa; KpacHonap: Jlans, 2010. - 218 ¢. - ISBN 978-5-8114-0923-5

5. Meiinaxc, A.Il. ®usuka TBepmoro Tena: ydeOHoe mocobue / A.Il.Meiinaxc, A.S.Bymns;
MuHHCTEpCTBO HAYKHU U BhICIIero oopaszoBanus Poccuiickoit @enepanun, Cankt-IlerepOyprekumii
TOCYJJapCTBEHHBII ~ TEXHOJIOTMYECKMH HMHCTUTYT (TexHuueckuil yHuBepcureT), Kadenpa
¢dusnueckoit xumun. — Cankr-Ilerepoypr: CIIGI TU(TY), 2019. - 109 c.
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6. HoBbie moaxoapl k npobieme 3apojsiiieo0pazoBanus: YdyeOnoe nocodbue / O.B.AnpmsiieBa u
Ip.; MuHuCTEpCcTBO Hayku H BbIciiero oOpazoBanus Poccuiickoit ®eneparun, CaHKT-
[TetepOyprckuii rocyapCTBEHHBIN TEXHOJIOTMUECKUH HMHCTUTYT (TEXHHYECKUH YHHUBEPCUTET),
Kadenpa puznueckoit xumuu. — Cankr-llerepoypr: CIIOI' TU(TY), 2015. - 79 c.

7. PookonkoB, .M. Hanomatepuansl: YueOHnoe mocobue./ JI.M.Peokonkos, B.B.JIésuna, 3.J1.
J3umurypu. - Mocksa: BUHOM. Jlaboparopwus 3Hanuid, 2008. - 365 c. - ISBN 978-5-94774-724-9

8. CunenpHukoB, b.M. ®usnveckas XumMus KpUCTAIIOB ¢ Aedekramu: ydyeObHoe mocodbue / b.M.
CuHeNbHUKOB. - MockBa: Breicmias mkoia, 2005. - 136 ¢. - ISBN 5-06-004784-9

9. CrapoctuH, B.B. Martepuansl 1 MeTo 16l HAHOTEXHOJIOTHU: YueOHoe mocobue / B.B. Crapoctus;
[on pen. JI.H.Ilarpukeesa. - Mocksa: BUHOM. JlaGopaTtopus 3nanmuii, 2008.- 431 c. - ISBN 978-
5-94774-727-0

10. Tpetnsikos, 10.Jl. Benenue B xumuro TBepAodazHbix Matepuanos: Yuebnoe mocobue / FO. /1.
Tpetsskos, B.1.Ilytnses. - Mocksa: Hayka, 2006. - 400 c. - ISBN 5-211-06045-8

11. ®axnpman, b. Xumus HOBBIX MaTepuanioB M HaHoTexHonoruu / b.@axneman; mon pea. 0./
TperbsixoBa, E.A.I'ynununa. - Ilep. ¢ anrn. - Jonronpyausiid: Uatennekr, 2011. - 463 c. - ISBN
978-5-91559-029-7

12. Xummaeckas nuarnoctika Marepranos/ B.I".Kopcakos, M.M.CrrueB, C.B.Msxkun, JI.b.CaroBckast.
— Canxkr-IletepOypr: [II'YIIC, 2010. - 224 c. - ISBN 978-5-7641-0254-2

13. Hao, 'owkyn. HanoctpykTypsl u Hanomarepuanbl. CuHTe3, cBolicTBa M npuMenenue / ['.1{ao,
Wn Bag; Iep. ¢ anrn. - Mocksa: Hayunsiit mup, 2012. - 520 c. - ISBN 978-5-91522-224-2

0) 3J1eKTPOHHBIE U3TAHUS:

1. Anpmsmesa, O.B. OcHOBBI ¢u3HYECKOM XUMUN HaHOPa3MEpPHBIX cucTeM: KoHCIeKT yiekmuid /
O.B.AnpmsimieBa; MUHHCTEpCTBO HAayKH M BbIcIero oOpasoBanusi Poccuiickoit denmeparyn,
Canxr-IletepOyprekuii ToCyIapCTBEHHBIN TEXHOJMOTHYSCKUA MHCTUTYT (TEXHHYECKUN YHHUBEPCHTET),
Kagenpa ¢pmngeckoit xumun. — Cankr-IletepOypr: CIIOI TU(TY), 2012. - 41 c. // CIIGI TU(TY).
OnextponHas Oubnmoreka. - URL: https://technolog.bibliotech.ru (mata oOpamieHus:
15.12.2020). - Pexxum pocTyna: AJisi 3aperucTPUPOBAHHBIX TOJIb30BaTEICH.

2. IpsiukoB, [1.H. DnextpoHHsle cBoiicTBa U npuMeHeHne HaHOTPYOok / [1.H./[psukoB. - 4-e uzn. -
Mocksa: Jlaboparopus 3nanuii, 2020. - 491 c. - ISBN 978-5-00101-842-1 // JIaHb: 351eKTpOHHO-
oubnmnoreunas cucrema. - URL: https://e.lanbook.com (nmata obpamenus: 15.12.2020). - Pexum
JOCTYHa: 10 MOJIKCKE.

3. Meiinmaxc, A.Il. ®umsmka TBepmoro Tenma: ydeOHoe mocobme / A.Il.Meimaxc, A.S.Byis;
MuHHCTEpCTBO HAYKHU U BhICIIero oopaszoBanus Poccuiickoit @enepannn, Cankt-IlerepOyprekuii
TOCYZIapCTBEHHBIN TEXHOJIOTMUECKUI HHCTHTYT (TEXHUYECKUi yHuBepcutet), Kadenpa dpusmaeckoit
xumun. — Cankr-IlerepOypr: CIIOITU(TY), 2019. - 109 c. / CHHOI'TU(TY). DnexkrpoHHas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mata obpamenus: 15.12.2020). - Pexwum
JOCTYyMA: JUIS 3apETUCTPUPOBAHHBIX MOIH30BATEINCH.

4. MeTonbl KOMIAKTHPOBAHUS M KOHCOJIMAAIMU HAaHOCTPYKTYPHBIX MAaTE€pUaloB M M3ENUH: yueOHOe
nocobue / O.JI.XacaHoB u fp. - 3-e u3n. - Mocksa: Jlabopatopust 3nanuii, 2020. - 270 c. - [ISBN 978-
5-00101-716-5 // Jlanb: snexTpoHHO-OMONMMOTEUHas cuctema. - URL: https://e.lanbook.com (mata
oOpamenus: 15.12.2020). - Pexxum gocryna: o MOAIUCKE.

5. HoBele mogxoapl k npobieMe 3apojsinicodpazoBanus: YdueoHnoe nocodue / O.B.AnmpmsmieBa u
Ip.; MuHuCTepcTBO Hayku H BbIciiero oOpazoBanust Poccuiickoit ®enepanun, CaHKT-
[eTepOyprckuii TOCYIAQpCTBEHHBIH TEXHOJIOTUYCCKUM WHCTHTYT (TCXHWYCCKUN VHUBEPCHUTET),
Kadenpa o¢wmsmueckoit xmmuu. — Cankr-IlerepOypr: CIIOI'TU(TY), 2015. - 79 c. //
CIIOI'TU(TY). DOnextponnas oubnmoreka. - URL: https://technolog.bibliotech.ru (nara obparmeHwus:
15.12.2020). - Pexxum gocTyIma: I 3apeTrUCTPHPOBAHHBIX ITOJIE30BaTCICH.

6. Pakos, D.I'. Heopraunueckue Ha"HoMartepuaibl: yuyeOHoe mocobOme / I.I'.PakoB. - MockBa:
JlaGoparopus 3nanuii, 2020. - 480 c. - ISBN 978-5-00101-741-7 // JlaHb: 31M€KTPOHHO-
oubnmoreunas cucrema. - URL: https://e.lanbook.com (nata obpamenus: 15.12.2020). - Pexum
JOCTYyHa: 10 MOJIKUCKE.

7. PeokonkoB, /.M. Hanomarepuanel: YueOnoe mocobue./ JI.W.Pepxonkos, B.B.JIésuna, 3.J1.
J3umsurypu. - 5-e uzn. - Mocksa: JlabopaTtopus 3nanuii, 2017. - 368 c. - ISBN 978-5-00101-474-
4 // Jlanp: snmexkTpoHHO-OMOMMoTeyHas cucreMa. - URL: https://e.lanbook.com (mata oOpameHus:
15.12.2020). - Pexxum gocTyra: 1o MmoANucKe.
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8. IlepeyeHb 3J1eKTPOHHBIX 00Pa30BaTEJbHBIX PECYPCOB, HEOOXOAUMBIX AJIsI OCBOCHUS
AUCHUILIMHBI

1. YueOusiii tian, PI1J[ u yuebHO-MeTomMueckue marepuaisl - media.technolog.edu.ru
2. 9b "bubmuotex" CIIGI' TU(TY) (moctym k caliTy OMOIMOTEKN);
3. UndopmarnmonHo-cpaBouHble TouckoBbie cuctembl U bJl B cetn Uuteprer; DBC «Jlaub»

9. MeToguyeckne yKa3aHus AJ1s1 00y4aromMXcs M0 OCBOCHHUIO TUCIUIIIMHBI

Bce Buapl 3aHATHI 1O JOUCIMIUIMHE HPOBOAATCA B COOTBETCTBUM C TPeOOBaHUSIMU
caenyrontux CTII:

1. CTO CIIGI'TU(TY) 039-2013. Maructparypa. O6mue tpedoanus./ CIIOI' TU(TY).- Beexn. c
01.01.2013.- CII6.: CIT6I' TU(TYVY), 2013.- 25 c.

2. CTII CII6I'TU 040-02. Buast yuebHbIx 3ausaTuil. Jlekuus. O6mue tpedoBanus./ CIIOI TU(TY).-
Bgen. ¢ 01.07.2002.- CII6.: CIT6BI'TU(TVY), 2002.- 7 c.

3. CTO CIIoI' TU(TY) 018-2014. Buabl yueOHbix 3anatuii. CeMUHApbl U TMPAKTUIECKUE 3aHSTHSL.
OO6mue TpeboBanus k opranmzanmu u nposegeHuro., CIIOITU(TY).- Been. ¢ 01.01.2014.-
CII6.: CIIOI'TU(TY), 2014.- 16 c.

4. CTII CII6I'THU 048-2009. Buner yueOHbix 3ansTHid. CaMocTosATeNbHas IUIaHHpyemas padoTa
ctyaenToB. OOmue TpeboBaHus K opranm3anuu u mnposeaenuto./ CIIGITU(TY).- Been. ¢
01.01.2010.- CITI6.: CIIOI' TU(TY), 2009.- 6 c.

5. CTO CII6I'TU(TY) 016-2015. Tlopsaok opraHU3aIlM¥ W MPOBEJCHHUS 3a4éTOB U 3K3aMEHOB./
CII6I'TU(TY).- Beex. ¢ 01.06.2015. - CI16.: CIIGI' TU(TY), 2015.- 45 c.

B Xxome JNEeKIMOHHBIX 3aHATHA MAaruCTPaHTy HEOOXOAMMO TOTOBUTH KOHCIEKT JICKIUIi:
KpaTko, CXEMaTH4HO, TOCJIEJOBAaTeNIFHO (DUKCUPOBATH OCHOBHBIC IMOJIOXKCHHUS, BBIBOJIBL,
(bopMynHpOBKH, 00OOIICHHMS; TOMEYaTh Ba)KHBIC MBICIH, BBIIENIATh KIIOYEBBIE CIIOBA, TEPMHHBI
[IpoBecTn nmpoBepKy TEPMHHOB, MOHATHH C MOMOILBIO SHIUKIONEIUH, ClIOBapel, CIPaBOYHUKOB ¢
BBINHCBHIBAHUEM TOJIKOBAaHUM B TETpab.

AymuTopHass dYacThb Kypca JOJDKHA COIIPOBOXAAThCSI MHTEHCHBHOM CaMOCTOSITEIbHOM
paboToif MarkuCTpaHTOB C PEKOMEHJOBAaHHBIMM MpernojaBaTeIsIMU JIMTEPaTypHbIMH HCTOYHHUKAMU U
MH(OPMAILMOHHBIMHU pecypcaMu ceTu MHTepHeT 1o BceM pasjenaM AUCHUILIMHBL. [lnanupoBanue
BPEMEHH Ul U3y4YeHHs IUCLUIUIMHBI HEOOXOJIMMO OCYIIECTBISATh Ha BECh MEpHOA OOyueHHs,
npeaycMaTpuBas TP 3TOM peEryjsipHOE€ TOBTOpPEHHE IpoiiieHHoro Marepuana. Marepuan,
3aKOHCIIEKTUPOBAHHBIM Ha JEKIMAX, HEOOXOIMMO B paMKax BHEAyAMTOPHOH CaMOCTOSTEIbHOU
paboThl PETyJsIPHO IOMOJHATH CBEACHUSMHM U3 JIMTEPAaTYPHBIX HCTOYHHUKOB, NPUBEACHHBIX B
paszzene 7 Hactosuiel nmporpamMmsl. IIpu 3ToM Ha OCHOBE M3y4eHUs] pEKOMEH0BAaHHOM JINTEpaTyphl
LEJIeCO00Pa3HO COCTABUTH KOHCIEKT OCHOBHBIX TMOJIOKEHHUH, TEPMHHOB H OMpEICICHUH,
TpeOyIOUIMX 3alOMHHAHUS W HEOOXOMMMBIX JJISi OCBOCHHUS CIEIYIONMX pasJesioB ydeOHOM
IUCUUIUIMHEL. s pacmmpenns u yriryOneHus 3HaHUM 1Mo y4eOHOW TUCIHIUIMHE HEO0O0XOANMO
aKTHBHO HCIIONB30BaTh MH()OPMAIIMOHHEIE pecypchl ceTn MHTepHeT.

Jnst paboThl HA TPAKTHYECKUX 3aHATHSIX HEOOXOIMMBL TMpopaboTka pabodeid MporpamMsl,
yAenuB 0co00e BHHMAHHME LEISIM W 3aJadaM CTPYKTYpEe M COJCPKaHUIO TUCHUIUIUHBI, U
KOHCIIEKTUPOBAaHME HCTOYHHMKOB, @ TAKXKE WM3yUYECHUE KOHCIEKTa JIEKLHH, MOATOTOBKAa OTBETOB K
KOHTPOJIbHBIM BOIIPOCaM M MPOCMOTP PEKOMEHAYEMOM TUTEPaTyPHl.

[IpoMexyTouHasi aTTecTauus MO AUCUUIUIMHE — B KOHIE 3 ceMecTpa B BHAE JK3aMEHA B
ycTHOU (popme (BKIIOYAET 2 BOMPOCA M3 PA3IMYHBIX TEM MPOHIEHHOTO MaTepuana). Pe3ymbraThl
9K3aMEHa BKIIIOYAIOTCS B MIPHIIOKEHUE K AUILIOMY.
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10. Mepeyens WHGOPMAIMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NMPH OCYIIECTBJICHUH
o0pa3oBaTeJIbHOI0 Npolecca Mo JMCUMILINHE.

10.1. UndopmanmoHHbie TEXHOJTOTHH.
B yuebHOM mpomecce MO JaHHOW JUCHMIUIMHE TNPEAyCMOTPEHO HCIOJIb30BaHHE
MH()OPMAILMOHHBIX TEXHOJIOTHH:

- YTeHHE JICKIUH C UCTIOIb30BAHUEM ClAlI-TPe3eHTALNi, BUIEOMATEpHAIIOB;
- B3auMoJielcTBHUE ¢ obydaromumucs nocpeactsom DNUOC.

10.2. IIporpammHoe oGecrneyeHue.

IpencraBiaeHne JEKIIMOHHOTO MaTepraia u MPOBEJACHUE MPAKTHICCKUX 3aHSITHI:
OC — e amxe MS Windows XP SP3

MS PowerPoint 97 u BsIiIe

10.3. ba3bl JaHHBIX U HHGOPMAIIMOHHbIE CIIPABOYHBIE CHCTEMBbI
1. Ob "bubmmorex" CIIOI TU(TVY) (moctym k caiity OMOIHOTEKH);
2. NH(popManmoHHO-CcIIpaBOUHbIe MOMCcKoBBIe crcTeMbl B b1 B cetn MuTepHeT; OBC «JlaHb)»
3. Hayunas snexrponnas 6ubianoreka eLIBRARY.RU - http://elibrary.ru

11. MarepuanbHO-TeXHHYECKas 0a3a, He00X0ANMMAast VISl OCYIIeCTBJICHNsI 00Pa30BATEILHOIO
npouecca 1o JMCHMIInHe

Peanmzanus mporpaMmbl yqeOHOW MUCHUIUIMHBI HE TPEATIONaraeT HaTUdus CIIeIUaTN3HU-
POBaHHOTO Yy4eOHOTO KaOWHEeTa TPH YCIOBHH COOTBETCTBHS y4eOHBIX KaOMHETOB CaHUTApPHBIM
HOpPMaM, a ero 000pyIOBaHUS — U3JI0KEHHBIM HUKE TPEOOBAHHIM:

1. Yuebnas ayauropust Ha 10 u 6onee mecT

2. IlepcoHanbHBIN KOMIBIOTEDP.

3. MynsTuMenua-npoekTop (paspemenue ve xyxe 1024x758).

4. CTauroHapHBIH WIH IEPEHOCHON MPOEKLIMOHHBIN 3KpaH.

5. KoMrutekt npe3eHTanuii 1 BUAeO(QpHILMOB 0 TUCIHILIHHE.

[IpakTuueckue 3aHATHA NPOBOAATCS B Y4eOHOM KaOWHETE, OTBEYAIOIIEM CAaHUTAPHBIM
HOpPMaM, a ero 000pyIOBaHUE — CIEAYIOIIUM TPeOOBAHUIM:

1. Yuebnas ayauropust Ha 10 u 6onee mecT

2. IlepcoHanbHBIN KOMIBIOTEDP.

3. MynpTuMenua-npoekTop (paspemenue ve xyxe 1024x758).

4. CraumoHapHBIN WK MIEPEHOCHON MPOEKIMOHHBIA SKpPaH.

12. Oco0eHHOCTH OCBOEHHMS MMCHUIUIMHLI MHBAIMIAMM W JUIAMH € OrpaHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI.

WHBanuapl ¥ JMOa C OrPaHUYCHHBIMH BO3MOKHOCTSMHU 3/I0POBBS, AOMYILIECHHBIE IIO
MEIUIMHCKUM IOKa3aHUsIM K 0OydeHuio mo HampasieHusM noarotosku 18.04.01 Xumwuueckas
TEXHOJIOTHUSI, W3y4alOT MUCIMIUIMHY B IOJHOM OOBbeMe. Y4eOHBI MpOIEecC OCYHIECTBISIETCS B
cootBercTBHH ¢ "[lonmoxeHnem 00 opraHuzany ydeOHOTO Ipolecca I 0OydeHHs] HHBAIUAOB U

JIUI C OTPaHUYEHHBIMH BO3MOKHOCTAMHU 370poBbsi ®PI'BOY BIIO CIIGI TU(TY)", yrBepkaeHHbIM
pexropom 28.08.2014.
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[Tpunosxxenune Ne 1
K paboueil mporpaMMe TUCIUIUTHHBI

@DOH/I OLIEHOYHBIX CPEACTB

AJIA IPOBEICHUSA HpOMe)KyTO'lHOﬁ aTTeCTAalMi IO JTUCIHMIIJIMHE

"@uznyeckass XUMHASA HAHOPA3MEPHBIX TBEPABIX BelleCTB'"

1. Ilepeyenb KoMneTeHIH I U 3TANOB NX ()OPMHUPOBAHMSI.

50:0 (3N Jrtan
KOMIIETEH Conep:xanue ¢popmMupoBanus
HUH
IIK-1 |CnocoOeH npuMeHsTh 3HaHUA 00 OCHOBHBIX THIIaX MaTepHalloB, IIPOMEXKYTOIHBIN

MIPUMEHSAEMBIX B 2JIEKTPOHHON TEXHUKE, XUMHUYECKUX TEXHOJIOTHH
UX TIOJTYYCHUS U MOIU(PHUKAIINHN, 00€CTICUNBAIOIINX CO3IAHHS
MaTEepUajoB U U3AENINH 3JIEKTPOHHON TEXHUKH C 3aJJaHHBIMHU Xapakx-
TEPUCTUKAMHU
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3. TunoBbie KOHTPOJIbHBIE 32JaHNUSA /I IPOBeIeHHs POMEKYTOYHOM aTTecTaluu

a) Bompochl a5 OULEHKHM 3HAHWHA, YMEHHIl W HABBIKOB, C(OPMHUPOBAHHBIX Y
cryaenta mo kommnerenuuu IK-1

1. Knaccudukarys HaHoMaTepraaoB, HAHOCTPYKTYP 10 KOH(PUI'ypaluy ¥ XUMHYECKOMY COCTaBY

2. TepmoauHamuka GOpMUPOBaHMs / PACTBOPEHUS] HAHOYACTHUII.

3. TloBepxHOcTHast HEPrusi M IOBEPXHOCTHOE HATSIKEHHE: pasMepHBId 3¢ (eKT, BIUSHHE
azcopOuuu u npumecei.

4. Teopus 3apoapimeodpa3oBanus [ nooca-doxpmepa.

. Teopun nykneammu Ponpmepa-Bedepa-Ppenkenst u bekkepa-/lepunra-3ensnosida. OcBaibIoBO

CTapeHue.

6. KmacrepooOpa3oBanme. Marndeckue knacrepbl. Crabunmzamms kmactepoB. OOpasoBaHme
3apOoJbIIEH U POCT HAHOYACTHIL.

7. MexaHu3MBblI 3arpsA3HEHHUS PACTYIIMX HAHOYACTHILI IPUMECSIMH.

8. HaHorpanynupoBaHHBIE KOMIIO3UTHl METAJUI-OUAJCKTPUK. POJb KOrepeHTHOCTH TpaHHMIl
pasznena ¢das. [lopor nepkomsaum.

9. Ouznueckue U XMMHUYECKHUE METOMbI MOJyYeHHs HaHOOOBEKTOB. [lomydeHue ¢ MOMOILBIO
MOJIEKYJISIPHBIX IIy4KOB, KOHACHCALMU IIapa ¥ MUpoau3a. [11a3MeHHO-XUMHYECKUN METO/,.

10. MexaHOXUMUYECKUM CHHTE3. IUCIEPrUpOBaHUE; AECTOHALMOHHBIA CHUHTE3, AJIEKTPOB3DBHIB,
aurorpadus. CuHTE3 B HOPUCTBIX Cpeax, MUKPOIMYJIbCUSAX U MULIEIIaX.
11. I'ereporenHoe 3apoApliieo0pa30BaHUE, SMUTAKCUS M TE€TEPOIMUTAKCUS. XUMUYECKHE METO/IbI
(XMMHUECKOE OCaXJICHUE, THIPOTEPMAIIbHBIN 1 COIbBOTEPMAIIbHBINA CHHTE3, 30J1b-TeIb METO/).
12. ®opmupoBaHue U pOCT TOHKHUX IUIEHOK. MeXxaHu3Mbl pocTa IieHKU. [IpudnHbl nosBIeHU
(paKTaIbHBIX U OTPAHEHHBIX OCTPOBKOB.

13. XuMmunyeckue peakiyuu HaHodacTHl. KHHETHMKa TONOXMMHYECKHX PEaKUUil B KOJUIEKTHBE
HaHOYACTHILL. SIBJeHUs B 00JaCTH KOHTaKTa HAHOYACTHI TBEP/BbIX PEAreHTOB.

14. MexaHu3M TepMoJIM3a HaHOYAcTUL. B3aumoneicTBHE HAHOYACTHUIl C MAaKPOMOJIEKYJIAMH U
MOJIUMEPHBIMH CPEAAMH.

15. B3aumoneiicTBHe YriepomHBIX HAHOTPYOOK ¢ TazamMu. MeXaHOXMMHYECKHE PEaKIUu B
KOJUIEKTUBE HAHOYACTHII.

16. 1D-Hanomarepuansl. OCOOCHHOCTH SNEKTPOPHU3MISCKUX M MarHUTHBIX CBOWCTB. DopMHpoBaHUe
HAaHOCBUTKOB.

17. ®usndeckas afacopOUUs U XeMOCOpOUHMS Ha TOBEPXHOCTH TBEpABIX Teil. [loBepxHOCTHAs
muddy3us U ee aHU30TPOIIHSI.

18. MexaHnueckre HAIpsSKEHUs] B TOHKUX TUICHKaX. X MpUUMHBI U My TH pejaKcallyH.

19. Onenka 37eKTPONPOBOIHOCTH TOHKUX TUICHOK.

20. Penakcauys v peKOHCTPYKUuUsI moBepXHOCTH TBepAbIX Ten. Coctosnus loxnm m Tamma.
W3MeHeHue 30HHON CTPYKTYpPBI Ha IOBEPXHOCTH.

21. HeaBTOHOMHOE cocTosiHME BemlecTBa. [1naBneHne 1 MacconepeHoc B HeaBTOHOMHBIX (pa3ax.

22. CBA3b NOBEPXHOCTHOM SHEPTUU U BHYTPUKIACTEPHON aTOMHON AUHAMHUKH.

23. BnmsHue pasMepoB HaHOYACTHII Ha TpoTekaHue (a3oBbIx mnpeBpamenuii. [Ipupona
U30BITOYHOM TermioeMKocTH. Temmnepatypa Jlebast.

24. 3aBUCUMOCTb (PU3HMUECKUX CBOWCTB MaTepUaJIOB OT Pa3MEpPOB HAHOYACTHII.

25. IlpodHOCTHBIE XapaKTEpUCTUKM HaHoyacTHL. HampsbkeHus B HaHocTpykTypax. Ilpupona
OTKJIOHEHMsI OT cooTHOIIeHus Xosia-IleTua. CBepXIuIacTHYHOCTh HAHOMATEPUAJIOB.

26. OcoOeHHOCTH 30HHOW CTPYKTYphl HAHOMAaTepUanoB. BiusHue pazMepoB HAaHOYACTHUI] HA UX
3J1eKTPO(U3NIECKUE, CETHETONIEKTPUYECKHE U MarHUTHbIE CBOMCTBA.

27. OcobeHHOCTH (ha30BBIX IEPEXOI0B MATEPHATIOB B HAHOPA3MEPHOM COCTOSTHUH.

28. BriusiHME TOJIIUHBI HA CBOWCTBA TOHKHX IUICHOK. Posib MaTpuIiiel B ycuineHu# 3¢ (HeKToB.

29. CynepnapaMarHeTu3M HaHOKOMIIO3UTOB. [lopor mnepkomsuuu. M3mMeHeHME MarHUTHBIX
CBOICTB HAHOKOMIIO3HUTAa ¥ MAaTHUTORJIEKTPUIECKHE dPPEKTHI.

W
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K sK3amMeHy IOIMyCKalOTCSl CTYJCHTHI, BBHIIOJIHUBIIME BCE (POPMBI TEKYIIETO KOHTPOJIS.
[Tpu coage sK3amMeHa, CTyIEHT MOJTydaeT OWIeT ¢ AByMs BOIIPOCAMH U3 TIEPEYHsI, IPHBEICHHOTO
BBIIIE.

Bpemst moaroToBKM cTyA€HTa K yCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. Metonnuyeckue mMaTepuajbl AJsl ONpeaeeHUs NMPOLEAYP OLECHUBAHMSA 3HAHMM,
YMeHHil, HABBIKOB H (WJIH) ONBITA JeSTEeJbHOCTH, XaPAKTePU3YOINHMX 3Talnbl
(opmupoBanus KoMneTeHUM.

1. ITonoxenue o opmax, MEPUOJUYHOCTH U TOPSAKE MPOBEACHUS TEKYIIEr0 KOHTPOJIS
yCIEBAEMOCTH U MPOMEKyTOUHOH arTecTanuu obyyatommxcsi B CIIOGI TU(TY) (YTB. [Ipukazom
pekropa CITIOI'TU(TY) ot 12.12.2014 Ne 463).

2. CTO CIIoI'TH 039-2013. Marwuctparypa. O6mue TpedoBanust./ CIIOGI TU(TY).- Been.
¢ 01.01.2013.- CII6.: CIIGI' TU(TY), 2013.- 25 c.

3. CTO CIIGI'TU(TY) 016-2015. Tlopsimok opraHu3aliid W TPOBEIEHUS 3a4€TOB U
sk3ameHoB./ CIIOI' TU(TY).- Been. ¢ 01.06.2015. - CII6.: CIIOI' TU(TY), 2015.- 45 ¢.
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