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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

Bb1.B.14 HaHoknactepbl U HAaHOCTPYKTYpbl: CUHTE3 U CBOUCTBA

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneunanbLHOCTU:
04.03.02 Xumus, omsmka n mexaHnka maTepuanos

2. Mpodcdunb noaroroBku/cneymanmnsauus:
MaTtepuanoBeaeHue u MHAYCTPUA HAHOCUCTEM
3. KBanudukaums (cteneHb) BbINYCKHUKA: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kadhegpa, oTBevarowan 3a peanusauuio aMcumnnuHbl: MatepranoBegeHns U UHOYCTPUK
HaHOCUCTEM

6. CoctaBuTenu nporpammbli: TomnHa EneHa BuktopoBHa, JOKTOP XMMUYECKUX HAyK, AOLEHT

7. PekomeHpoBaHa: Hay4Ho-mMeTOAMYECKMM COBETOM XUMWUYECKOro hakyrnbTeTa, npoTokon Ne
3 01 19.03.2020

8. YuebGHbIN roa: 2023-2024 CemecTp(bl): 7



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

dopmMUpoBaHNE LIENOCTHOMO MPEACTaBIIEHNS O CTPYKTYpe U (PUBNKO-XMMMUYECKUX CBONCTBAX
BELECTB B YNbTPagMCNEepPCHOM COCTOSIHUW, O MPUPOAE W NPOSBIEHUSIX HaHOpPa3MepHbIX
3(PPEKTOB B HAHOAMCMNEPCHBIX CUCTEMAX, YMEHWUI NUCMOSMb30BaTb 3HaHUSA ANs MHTepnpeTauumn
NMpoLECCOB CMHTE3a WU CBOWCTB LUMPOKOrO Kpyra HaHOMaTepuanoB, OBMaJeHWe HaBblKamu
NPOBEeAEHNST CaMOCTOSATENbHbBIX 3KCMEPUMMEHTAanNbHbIX KCccnegoBaHMn B obnactm cuHTesa
HaHOMaTepuanos.

10. MecTo yuyebHOM AncuUNuHbI B cTpykType OOIT:

b1, yacTtb, dhopmMmnpyemas y4actTHMkamn obpasoBaTesibHbIX OTHOLLEHNI

CTyneHTbl OOMMKHbI UMETb TEeOPEeTUMYECKYd W MPaKTUYeCKyld MOAroTOBKY MO AUCUMNSIMHAM
«Obwasa n HeopraHunyeckaa xumusay, «PeanbHas CTpykTypa maTepuanoBy», «CTpykTypHas
XUMUS U KPUCTAmNNOXUMUSAY.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTenibHON
nporpamMmbl (KOMNETEHLUUAMN) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HaseaHwne Koa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuuu
MKB-2 | CnocobeH MKB-2.1 | CnocobeH 3HaTb: OCHOBHblE  TEXHONOMMU CUHTe3a
ncnosnb3oBaTb BblIGUpaTb MeToab! COBPEMEHHbIX HaHoMaTepuanoB C pasfnyHbIMU
3HaHMS 0 MeTodax CUHTe3a (PYHKLMOHANbHBIMW ~ CBOWCTBAMKM,  OCHOBHbIE
CUHTEe3a U maTepuanos napameTpbl CUMHTE3a WU WX BNUSHUE Ha
cBOWCTBax pasnnMyHOro XapaKTepucTukn matepuaros.
mMaTepuanos HasHayeHusi (B TOM | YMeTb: UCMONb30BaThb 3HAHWUSA AOJ1s peanusauum
pasnM4Horo yncne OCHOBHbIX TEXHOJIOMMIA NOMNYYEHNS
Ha3Ha4yeHwusi, B TOM HaHOMaTepuarnoB) B | HAHOMaTepuasnos, ONTUMU3ALIMN PEXMMOB
yncne COOTBETCTBUM C CMHTE3a U yny4lleHns CBOWCTB HaHOMaTepuarnos
HaHoOMaTepuWarnos, NnocTaBfeHHON BnageTb: TexHoNorMemn cuHTe3a HaHOMOPOLLKOB
Ansi peLleHns 3agaven 30/b-reflb METOAOM, CUHTE3a HAHOMOPOLLKOB C
npodeccuoHarnbHbI MCMNOb30BaHNEM MUKPOBOJTHOBOIO U
X 3agay yrbpPa3BYKOBOrO M3Ny4YeHui
MKB-2.2 | CnocobeH 3HaTb: knaccudmnkaumio, CTPYKTypy, CBOWCTBA
ncnosnb3oBaTb HaHOKMacTepoB, HaHOYaCTUL, U HAHOCTPYKTYP,
3HaHMS O CBOWCTBAax | MeTodbl MX CUHTE3a; OCHOBHble Moaenu
mMaTepuanos Ans | Kknactepos (cbpakTanbHas, obono4ve4vHas,
peLleHus CTPYKTYpHas); KnacTepHble peakuun; obnapatb
KOHKPETHBbIX 3HaHMAMMU O 3aBUCMMOCTM  XMMUYECKOM
NpodeccuoHarnbHbIX | akTUBHOCTM W CBOWCTB 4acTuy OT pasmepa,
3apav UmeTb LenocTHoe npencraeneHue o
NPOSIBNIEHUN Y NPUPOAE pa3MepHbIX 3PEKTOB B
PU3NKO-XMMMUN HAHOKNACTEPOB U HaHOYaCTUL,.
YMeTb: ucnosnb3oBaTh 3HaHUA AN
WHTepnpeTaLnn NPOLIECCOB CUHTE3a N CBONCTB
LLUMPOKOFO Kpyra HaHOMaTepuanoBs, BKrtoYas
06BbEKTLI, MONYyYeHHblE CAMOCTOATENBHO B
pamkax Hay4YHO-UcCcrneaoBaTeNbCKOM
aeaTensHocTu
BnageTb: HaBblkamMy NpoBeaeHus
CaMOCTOSITENbHbIX IKCNEPUMEHTarbHbIX
nccrnenoBaHuin B 06nact cMHTesa  HaHo4dacTuy
1 HaHOMaTepuWanoB , U3y4eHWUsi UX CBOWCTB




12. O6bem AucuMNUHbI B 3a4YeTHbIX eAuHuuax/yacax B COOTBETCTBMM C Y4eOHbIM

nnaHom — 5/180.

dopmMa NpoMeXyTOYHOM aTTecTaunum — 9K3aMeH.

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCTb

Bup yuebHoi paboTsl Bcero Mo cemecTpam

7 cemecTp 8 cemecTp
KoHTakTHaga pabota 68 68
nexkumm 34 34
npakTuyeckue 34 34

B TOM ymcrne:
nabopartopHble - -

KypcoBas paboTa 36 36
CamocrtosaTensHasa pabota 40 40
lMpomexyTouHas attectaums (015 SKk3amMeHa) 36 36
UToro: 180 180

13.1. CopepxaHme AUCLMUNIIUHLI

n/n

HavnmeHoBaHue pasgena
OVCLMNAUHBI

CopepxaHue pasaena AUCUUNIVHBI

Peannsauus
pasgena
OVCLMMNNUHBI C
NMOMOLLIbIO OHNANH-
Kypca, OQYMK *

1. lekuum

1.1 Knaccudumkaums n metogbl

nony4yeHna HaHoKnacTtepos

[a3oBble OesnuraHgHble
KonnougHble
TBepgoTenbHble  HaHOKMNAcTepbl U
HaHOCTPYKTYPbI. MaTpu4Hble
HaHOKIacTepbl U cynpamMoneKyrnspHble
CTPYKTYpbl. KnactepHble kpuctansbl.

KnacTepsl.
KnacTepbl.

1.2 MonekynsapHble nuraHgHble

KnacTepsl.

MonekyndapHble  Knactepbl MeTannos
n nx csonctea. Knactepbl Ha ocHoBe
OKCWIOB MeTanmnoB n nux

CBOWCTBA.

1.3 BesnvrangHble

MeTannnmyeckme Knacrtepbl.

KnacTepbl LWENOYHbIX MEeTannoB U
cepebpa. KnacTepbl anioMuHus, UXx
peakLnoHHas CMNocoGHOCTb.
KnacTepbl nepexodHbix MeTanmnos, UX
CTabunbHOCTb M Anccounaums.

1.4 KnacTtepbl WHEpPTHbIX rasoB

M ManblX MOJNEeKyn.

KnacTepsl WUHEPTHbBIX rasos "
ManeiXx Monekyn. HenTpanbHble w
3apsKeHHble KnacTepbl MHEepTHbIX
rasoB. Knactepbl Bogbl.

15 YrnepogHble knactepbl.

Manble yrnepoaHble
dynnepeHbl.

Knacrepbl.

1.6 KnacTtepHble mogenu.

TepmoguHammnyeckas
Kracrepa. KBaHTOBO-
cTaTUcTnyeckas MoZenb.
KomnbloTepHble MoZenu KrnacTepos.
®dpakTanbHble MOOENnu KnacTepos.
O6onoyHble  Moaenu KnacTepos.
CTpyKTypHble MOAENM KNacTepoB.

mMoaenb

1.7 KnacTtepHble peakuuu.

Peakuun pekombuHauuu. Peakunu
obmeHa. Peakumn npncoeanHeHus.




1.8 dynneputbl 1 yrnepogHble CTpyKTypa 1 cBowcTBa (pynnepuToB 1
HaHOTPYOKM. yrnepoAHbIX HAHOTPYOOK.
1.9 3aBUCUMOCTb XMMWYECKON aKTUBHOCTU
W CBOWCTB YactTuy OT pasmepa.
Pa3mepHbie adpdekTbl B CTpyKTypHbIE " dasoBble
PU3NKO-XMMUM HAHOKINACTEPOB | NPEBpPALLEHNsl, napamMeTp peLueTKu.
M HaHo4acTuL ®DOHOHHbIN CcnekTp "
TennoemMkocTb.OnTunyeckue "
MarHUTHblE CBONCTBA.
1.10 Xnmunga HaHovacTu, sp- XUMMYeckne peakumMm  HaHodacTuu
MeTannos LLIEMOYHbIX, LLIeNOYHO-3eMESbHbIX
MeTannoB ¥ nogrpynnsl 6opa.
1.11 XnMmunsa HaHovacTu PeakuMm HaHouyacTuL nepexogHbIX
nepexoaHbIX MeTansos. metannos |-IIB rpynn mn VIII rpynnsl
Meproamnyeckon cucTemsl.
B3pbiBHbIE peakuunn. Peakuun 4vactuy
cepebpa pasHoro pasmepa 1 opmMbl
1.12 | Xumusa yrnepogHbIxX knactepoB | Peakumm ¢ yyactmeM HaHo4acTtuy
N HaHOTpyboK yrnepoga (cdynnepeHa u yrnepogHbix
HaHOTPY6OK)
2. NpakTnyeckme 3aHATUA
2.1 CwuHTes u knaccudukaums Moaxoabl K Knaccudukaumm
HaHOKMNAaCTepPOB, HAHOYACTUL, U | HAHOOMCNEPCHbIX cucTeM. dusmyeckne
HaHoOMaTeparnos. N  XUMUYECKNE METOAbl MOMy4YeHus
HaAHOKMAaCTEPOB U HAHOCUCTEM.

2.2 30HO0Bas MUKPOCKOMNMS Kak CaHupytoLas TYHHEmNbHas
WMHCTPYMEHTapun MUKPOCKONUSA. ATOMHO-cunoBasi
nccnenoBaHum Ha MUKPOCKOMNUS.

HaHOYPOBHE.

2.3 HaHoaucnepcHble cucteMbl Ha | HaHoknacTepsl, HaHo4yacTuLbl "
OCHOBe areMeHToB | rpynnbl | HAHOCTPYKTYPbl HA OCHOBE 3MNEMEHTOB
MNepunogmyeckon cuctemsl | rpynnbl lNMepuoanyeckon cCUCTEMBI:
CUHTES3, CBOWCTBA, npUMeHeHue.

Pedepat. ObcyxgeHme
2.4 HaHogucnepcHble cuctembl Ha | HaHoknacTtepsl, HaHo4acTuubl 7]
OCHOBe 3rneMeHTOB |l rpynnbl | HAHOCTPYKTYPbl HA OCHOBE 3M1EMEHTOB
Mepuoaunyeckon cuctemsl [I' rpynnel Nepuognyeckon CUCTEMBI:
CUHTES, CBOWCTBA, npuMeHeHue.

Pedepat. ObcyxgeHme
25 HaHogucnepcHble cuctembl Ha | HaHoknacTtepsl, HaHo4acTuubl 7]
ocHoBe aremMeHToB Il rpynnbl | HAHOCTPYKTYPLI HA OCHOBE 3rIeMEHTOB
Mepunogmyeckon cuctemsl Il rpynnel NMepuognyeckon CUCTEMBI:
CUHTES3, CBOWCTBA, npUMeHeHue.

Pedepat. O6cyxaeHue
2.6 HaHoaucnepcHble cucteMbl Ha | HaHoknacTepsl, HaHo4yacTuLbl "
OoCcHoBe anemeHTOoB |V rpynnbl | HAHOCTPYKTYPbl HA OCHOBE 3MNEMEHTOB
MNepunogmyeckon cuctemsl IV rpynnbl Mepuoanyeckon cCUCTEMBI:
CUHTES3, CBOWCTBA, nNpUMeHeHe.

Pedepar. ObcyxgeHme
2.7 HaHoaucnepcHble cucteMbl Ha | HaHoknacTepsl, HaHo4acTuLbl "
OCHOBE 311eMEHTOB V rpynnbl | HAHOCTPYKTYPblI HAa OCHOBE 3N1EMEHTOB
Mepuoamnyeckon cuctemsl V rpynnel lNeproanyeckon cUCTEMBI:
CUHTES, CBOWCTBA, npuMeHeHue.

Pedepar. ObcyxgeHme
2.8 HaHogucnepcHble cuctembl Ha | HaHoknacTepsl, HaHo4YacTuUbI 7]
OCHoBe anemeHTOoB VI rpynnbl | HAHOCTPYKTYPbl HA OCHOBE 3NEMEHTOB
MNepunogmyeckon cuctemsl VI rpynnbl Mepuoanyeckon cUCTEMBI:
CUHTES3, CBOWCTBA, npUMeHeHue.

Pedepat. O6cyxaeHue
2.9 HaHoauncnepcHble cucteMbl Ha | HaHoknacTepsl, HaHo4YacTuLbI "

ocHoBe arnemMeHToB VII rpynnel
Mepunoagnyeckon cuctemsl

HaAHOCTPYKTYpbl HA OCHOBE 3MNEMEHTOB
VII rpynnel Mepuoanyeckon cuctemsbl:

CUHTE3, CBOWCTBA, npUMeHeHne.




Pedepar. ObcyxgeHme

2.10 HaHogucnepcHble cuctembl Ha | HaHoknacTepsl, HaHoYacCTULbI "
ocHoBe aneMeHToB VIII rpynnbl | HAHOCTPYKTYpbl HA OCHOBE 3NEMEHTOB -
MNepunogmyeckon cuctemsl VIII rpynnbl Neprnognyeckon cuctemsol:
CUHTES, CBOWCTBA, npUMeHeHue.
Pedepat. ObcyxaeHme
211 CuHTE3 HaHoMnopoLLlKa 30Mb- OcBoeHune MeTOAUNKN CUHTE3a
renb MeToaoMm HaHOMOPOLLKOB 30fb-reflb  MeToA0M, -
CUHTE3 HaHOMOPOLLKA,
OvneprupoBaHMe  HaHoMopolKka C
MCNoNib30BaHUEM YyrbTpasByKa.
2.12 OnpepgeneHue coctaBa 1 YcTaHoBneHne  as3oBOro cocraea -
pasMepa HaHo4acTu HaHOMopoLLKa MEeTOA0M
HaHOMopOLLKa C peHTreHoda3oBoro aHanmaa "
MCMNOMb30BaHNEM AaHHbIX onpegerneHne pasmepa HaHo4acTuL, Ha
peHTreHoda3oBoro aHanmM3a | OCHOBe AaHHbIX PEHTrEHOBCKMX
andbpakropamm.

13.2. Tembl (pasagenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue Tembl CaMocTosTenonan
n/n (pasgena) gucumnnumHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pa6oTa Bcero
Knaccudumkauusa n metoabl
1 Nony4YeHns: HAHOKITacTePOB U 4 4 6 14
HaHo4acTumy,
2 MonekynsapHble nuraHgHble > 2 4 8
KnacTepebl.
3 besnuraHgHble MmeTannuyeckne > 2 4 8
KnacTepebl.
4 Knactepbl WHepTHbIX rasoB > 2 6 10
M ManbIX MOMeKyn.
5 YrnepogHble Knacrtepbl. 2 2 6 10
6 KnacTtepHble mogenu. 2 2 6 10
7 KnacTtepHble peakuuu. 2 2 6 10
8 dynnepeHbl U yrnepoaHble 4 4 6 14
HaHOTPYOKM.
Pa3mepHble adpdekTbl B
9 PU3NKO-XMMUM HAHOKNACTEPOB 4 4 8 16
W HaHoYacTUy,
10 XnmMusa HaHovacTul sp- 4 4 8 16
METasnmnoB
11 XMuna HaHo4acTu, 4 4 6 14
nepexogHbIX MeTanos.
Peakuum ¢ ydactmem
12 HaHo4YacTuy yrnepoga > > 6 14
(cbynnepeHa n yrnepoaHbIx
HaHOTPY6OK)
KypcoBasi paboTta 36 36
Wtoro: 34 34 108 180

14. MeTogu4yeckue ykasaH1MAa Ans ooy4arowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouUMCS Mo 0C80EHUK AucyuniuHbl: paboma ¢ KOHcrekmamu Jiekyul, npeseHmayuoHHbIM
MamepuarioM, 8bINO/IHeHUE Mpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

OpraHnsaums n3y4yeHns AMCUMNNMHbI Npeanonaraet:
paboTy C KOHCNEKTaMM NEKUNA, M3yYeHMe OCHOBHbIX U AOMOMHUTENbHbIX NUTEPaTYPHbIX
NCTOYHUKOB, cucTeMaTn4yeckyto paboTy ¢ TemaTnyeckummn VNHTepHeT-pecypcamy,

BbINOJIHEHNE NPAKTUYECKNX 3agaHumn no CUHTE3Y HAHOMOPOLLKOB,

I'IpM BbINMOJTHEHNW NPAKTUN4YEeCKNX 3agaHun CTyAEHTbI onnparTCcd Ha MeTogun4eckmne nocobwus:




1. MeToabl nonyyYyeHnsa n nccnegoBaHns HaHOMOPOLLKOB : y4ebHO-MmeToan4veckoe nocobve anga
By30B / BopoHex. roc. yH-T; [cocT.: E.B. TomuHa u gp.] .— BopoHex : UMML, BIy, 2009 .— 37 c.;
2. [NpakTukym cuMHTE3 1 nccnefoBaHve HaHOOUCMEPCHbLIX CUCTEM [DNEKTPOHHLIN pecypc] :

yyebHo-meToamyeckoe nocobue : [onsa cTya. 4 K. AHEB. OTA-HUA XUM. dak., 4518 HanpaBreHus
020300 - Xnmus, umsmka U mexaHvka maTepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa
n op.] .— SNeKTpoH. TeKCToBbIE AaH. — BopoHex : N3patenbckum gom By, 2015

e TEeKyLIUN KOHTPOsb ycneBaeMocTn B hopmMe YCTHOro onpoca u 3awmTbl pedpepaTtos no

OCHOBHbIM pasferniaMm ANCUUNITUHbI.
e BbINOSIHEHNE W 3aALLUUTY KypCOBOWN paboThbl.

15. lMepeyeHb OCHOBHOMW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,

Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmM8emcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obw,asi CK803Hasi Hymepauyusi 07151 ecex 8Ud08 UCMOYHUKO8)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK
Pambuan H. I'.. CTpykTypa n cBOMCTBaA HaHOpa3MepHbIX obpa3oBaHun. Peanuun cerogHswHen
1 HaHoTexHomnornn : yyebHoe nocobue / H.I'. Pambugu .— JonronpyaHeiv : MHtennekt, 2011 .—
375 c.
> Cyspanes W. . SnekTpuyeckne n MarHUTHbIE Nepexobl B HaHOKNacTepax u HaHoCTpykTypax /
W.MN. Cysganes .— Mocksa : KPACAH[, 2012 .— 474 c..
daxnemaH b. Xumusa HOBbIX MaTepuanoB u HaHoTexHonorun / b. ®axnbmaH ; nep. ¢ anrn. 1.0.
3 YapkuHa n B.B. YTounukosowm ; nog pead. FO.[. Tpetbsakosa n E.A. N'yannuHa. — JonronpyaHbin :
MuTennekt, 2011. — 463 c.
lN'yceB A. V. HaHomaTtepuanbl, HAHOCTPYKTYpbl, HaHOoTexHonorun / A. U. Tyces .— WN3a. 2-e.,
4 mcnp. — M. : dusmatnut, 2009. — 414 c. /| «YHuBepcuteTckass Oubnmorteka online»

3NEeKTPOHHO-6nbnnoteyHasa cuctema. — URL : http://biblioclub.ru

6) JononHWUTenNbHas nuTepaTypa:

Ne n/n McTouHnK

5 Cyspanes W.I. HaHoTexHonorus: U3NKO-XUMUS  HAHOKIAcTepoB, HAaHOCTPYKTYp W
HaHomaTtepuanos / W.MN. Cysganes. — M. : KomKHura, 2006. — 592 c.
HaHomartepuanbl: CWHTE3 HAHOKPUCTannMYecKMX MOPOLIKOB W  MOMyYEeHWE KOMMAKTHbIX
6 HaHOKpUCTannM4yeckux marepuanoB : y4ebHoe nocobwe ansa By3oB / W.A. MuttoBa, E.B.
TomuHa, C.C. JlaBpywinHa ; BopoHex. roc. yH-T. — BopoHex : IOl BI'Y, 2007. — 35 c.
Myn Y.M. HaHoTexHonoruu : y4eb. mocobue ans ctyd., obyy. No HanpaBneHWIO MOAroT.
7 "HaHnotexHonorun" / Y. Myn, ®. OyaHc ; nep. ¢ aHrn. nog peq. HO. U. NonoeuHa; gon. B. B.
JlyumHuHa .— 2-e n3ga., gon. — M. : TexHocdepa, 2006. — 334 c.

B)MH(OpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesbHble pecypchl (ouLManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

8 OBC IPR BOOKS — Pexum goctyna: http://www.iprbookshop.ru/

9 https://www.lib.vsu.ru/ - cant 3oHanbHo HayyHon Brubnmnotekn BopoHexckoro
rocyapCTBEHHOIO YHUBEpPCUTETA
http://www.elibrary.ru — Hay4yHas anekTtpoHHas OGubnuoteka eLIBRARY.RU - kpynHenwuin
POCCUIACKMIA  MHAOPMALUUVOHHBIA nopTan B 00facTM  Hayku, TEXHONOruW, MeAuUMHbl U

10 obpas3oBaHusi, cogepxawmin pedepaTbl U NOMHbIE TEKCTbI Bonee 12 MIH. Hay4HbIX CTaTen u
nybnukauun. Ha nnatdopme eLIBRARY.RU pocTynHbl anekTpoHHble Bepcun Gonee 1400
POCCUMCKMX Hay4YHO-TEXHUYECKUX KypHanoB, B TOM 4yucne 6onee 500 >xypHanoB B OTKPbITOM
gocryne.

11 http://www.nanometer.ru/ - HaHoTexHonorn4yeckoe coobuiectso «HaHomeTp»

12 http://www.ruspanonet.ru/ - I/IHEbOpMaLI,MOHHO-aHaﬂMTI/ILIeCKI/IVI noptan pPOCCUICKOMN
HaLMOHanNbHOW HAHOTEXHOJOrMYECKON CeTn

13 Chemnet - oduuymnanbHoe anekTpoHHOoe m3gaHue Xumwudeckoro dakynbteta MIY B Internet,
http://www.chem.msu.ru/rus/

14 O6pasoBaTtenbHbIn pecypc no MaTtepuanoBeneHunto -
http://www.materialscience.ru/lectures.htm



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3648&TERM=%D0%A0%D0%B0%D0%BC%D0%B1%D0%B8%D0%B4%D0%B8%20,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.iprbookshop.ru/
https://www.lib.vsu.ru/
http://www.elibrary.ru/
http://www.nanometer.ru/
http://www.rusnanonet.ru/
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* BHavane ykasbiBaotca OBC, ¢ koTopbiMM wumeroTcs goroBopa y BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rocobusi, 3adayHuKku, MemoOuYeCcKUe yKa3aHUsi M0 6bIMOSTHEHUI
rnpakmu4eckux (KOHMPOJibHbIX) pabom u 0p.)

Ne n/n McTouHnk

MeToabl MoOnyyYeHust U UCCnenoBaHWs HAHOMOPOLLUKOB : y4yebHo-MeToanyeckoe nocobue ans

1 By30B / BopoHex. roc. yH-T; [cocT.: E.B. TomuHa n gp.] .— Boponex : UMML| BI'Y, 2009 .— 37 c.
MpakTnkym CMHTE3 U uccnegoBaHne HaHOAUCNEPCHbBIX CUCTEM [ONEKTPOHHBIN pecypc] : y4ebHo-
> mMeToamndeckoe nocobue : [ans cTyd. 4 K. AHEB. oTA-HUSA XuM. hak., ansa HanpasneHuna 020300 -

Xnmug, usmka n mexaHuka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n gp.] .—
OneKTPOoH. TeKCTOBLIE AaH. — BopoHex : Misgatenbckuii gom BIY, 2015 .

17. OGOpasoBaTesfibHble TEXHONOrM1, MUCNONb3yeMble NpU peanusauum Yy4ebHOWM
AUCUMNNUHBLI, BKMOYaa [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpwn peanusauumn AUCLUMMNIMHBI UCMOMNb3YHTCSH pasfuyHble TUMbl NEKUUA — BBOAHbIE NEKUMMU,
NHOPMaLMOHHBIE NEKUMM C BU3yanuaauunen (MynbTMMeaniiHble Npe3eHTaummn), No oTaeNbHbIM
TemMaM — o0030pHble. Ha npakTtudeckux 3aHATUAX 3awuTa  pedepaTtoB  MNPOXoauT C
Ncnonb3oBaHMeM MyrbTUMEOUNHbLIX NPe3eHTaUui.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

[MepcoHanbHble KOMMbIOTEPLI C AOCTYNOM B WHTEpHET; mMynbTumeaumnHbin npoektop BENQ,
3KpaH, HOYTOYK.

MS Office 2003 Std Win32 RUS OLP NL AE

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTauum

MopaOoK OLEHKN 0CBOeHMs oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaep)kaHUeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

HavmeHoBaHue WHankaTop(bl
I_ll\}gn pasfena ANCLMNNHGI K?_:\l’,'l';?;)e'* ,D,(ﬂ)TI/I)Kel-FI)lSIﬂ) OueHouHble cpescTBa
(mogyns) KoMneTeHuummn
Knaccudpukaumns n YCTHbIN onpoc
1 MeToAbl NOSTy4eHUs MKB-2 MKB-2.1 MpakTnyeckoe 3agaHne no CUHTE3Y
) HaHOKNacTepos 1 MKB-2.2 HaHOMOPOLLKOB
HaHo4acTuL,
5 MonekynsapHble AKB-2 MKB-2.1 YCTHbIN onpoc
) nuraHgHble Krnacrepsbl. MKB-2.2
beanuraHgHble YCTHbIN onpoc
3. MeTannmyeckue MKB-2 HES;;
KnacTepebl. )
KnacTtepbl WHEpPTHbIX AKB-2.1 YCTHbIN onpoc
4. rasoB u Marnbix MKB-2 I'IKB-2.2 3awmra pedepatos
MOJIEKYI. )
YrnepogHsle knacTtepbl. AKB-2.1 YCTHbIN onpoc
5. MKB-2 AKB-2 2 3awura pedepatosn
KnacTtepHble mogenu. MKB-2.1 YCTHbIN onpoc
° nks-2 MKB-2.2
KnacTtepHble peakuyuu. MKB-2.1 YCTHbIN onpoc




HanmeHoBaHue WHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) H KOMNeTeHummn
MKB-2.2
dynnepeHbl n YCTHbIN onpoc
MKB-2.1
yrnepoaHbie 3awunTta pedepaTos
MKB-2.2
HaHOTPYOKM.
PasmepHbie achdekThl B YCTHbIN onpoc
PUNKO-XUMUM MKB-2.1
HaHOKNacTepoB 1 MKB-2.2
HaHo4acTuy
XuUMuns HaHoYacTuL, sp- MKB-2.1 YCcTHbIN onpoc
MeTannoB MKB-2.2 3awwuTa pecpepartos
XuMust HaHo4acTuL, MKB-2.1 YCTHbIN onpoc
nepexoaHbiX MeTanos. MKB-2.2 3awwuTta pedepaToB
Peakuuu ¢ yyactmem YCTHbIN onpoc
HaHo4acTuL yrnepoaa 3awunTta pedepaTos
MKB-2.1
(dbynnepeHa un
MKB-2.2
yrnepoaHbIx
HaHOTPY6OK)
lMpomexyToyHasa aTTecTtaumsi lNepeyeHb sonpocos
dopmMa KOHTpONs — aK3aMeH, KypcoBas paboTta lNepeydeHb mem Kypcoebix pabom

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OUeHUBaHUSA

20.1 TeKywWwMn KOHTPOIb YyCNEeBaeMoOCTHn
KoHTpornb ycneBaemocTu No AUCUUMNIINHE OCYLLIECTBNAETCS C MOMOLLLIO CReayoLMX OLEeHOYHbIX
CcpeacTs:
lpakmuko-opueHmuposaHHbie 3adaHusi Mo CUHMEe3y HaHOMOPOWKO8

CuHTEe3 HaHOMOPOLLKOB OKcuaa »enesa, deppuTta UTTpusa, deppuTta BUCMYTa, 30Mb-reflb METOAOM C
UCMOMb30BaHMEM MMUKPOBOSTHOBOMO U YrbTPa3BYKOBOIO WU3MNy4YeHWidi. YcTaHoBneHne a3oBoro cocrasa
HaHOmMopoLLKa METOAOM pPeHTreHoa3oBOro aHanusa 1 onpeneneHme pasmepa HaHo4YacTuL, Ha OCHOBeE
[laHHbIX PEHTTEHOBCKUX AMpakTopamm.

MeToguka BbINOMHEHUSI MPAKTUKO-OPUEHTMPOBAHHOMO 3a4aHNA U ero ohopMIIeHNS U3M0XKeHa B
nocobuu: MpakTukym CUHTE3 N UccrnefoBaHne HaAHOANCMEPCHBIX CUCTEM [ONEKTPOHHbIN pecypc] :
yyebHO-meToamyeckoe nocobue : [ansa cTya. 4 K. AHEB. 0TA-HMA XuM. dak., Ans HanpasneHua 020300 -
Xumuns, usnka n mexaHuka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n ap.] .—
OneKkTpoH. TekcToBble AaH. — BopoHex : Mspgatenbckun gom BIY, 2015

Pegbepam
Tembl pedhepaToB

1. Cnoobbl cMHTE3a, CBOMCTBA U MPUMEHEHNE HAHOKIAcTePOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemMeHToB | rpynnel MNeproanyeckon cuctemol (0630p COBpeMEHHOW Hay4YHOW
nuTepartypsbl).

2. Cnoobbl cnHTE3a, CBOWCTBA M NPUMEHEHME HaHOKNacTepoB, HAHOYACTUL, U HAHOCTPYKTYpP Ha
ocHoBe anemeHToB |l rpynnbl MNMeprnogunyeckon cuctembol (0630p COBPEMEHHON Hay4YHON
nutepartypsbl).



Cnoobbl cMHTEe3a, CBOMCTBA U NPUMEHEHME HAHOKNacTepPoB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB Il rpynnbl Meprogmnyeckon cnctembl (0630p COBPEMEHHOW Hay4YHOWM
nuTepaTtypsbl).

Cnoobbl cCMHTEe3a, CBOMCTBA M NPUMEHEHME HAHOKNACcTepPOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB IV rpynnbl Neprnoanyeckon cnctemol (0630p COBpEMEHHOWM Hay4YHON
nuTepaTtypsbl).

Cnoo6bl cMHTEe3a, CBOMCTBA U NPUMEHEHME HAHOKNAacTepPOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB V rpynnbl MNeprogudeckon cnctembl(0630p COBPEMEHHON Hay4YHON
nuTepaTtypsbl).

Cnoo6bl cMHTEe3a, CBOMCTBA U NPUMEHEHME HAHOKNAcTepPOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB VI rpynnbl Nepunognyeckon cuctemol (0630p COBPEMEHHON Hay4YHON
nuTepaTtypsbl).

Cnoobbl cMHTE3a, CBOMCTBA U NPUMEHEHNE HAHOKNACTePOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB VIl rpynnbl MNepunoguyeckon cuctembl (0630p COBPEMEHHOWM Hay4YHOWM
nuTepaTtypsbl).

Cnoobbl cMHTE3a, CBONCTBA U NPUMEHEHNE HAHOKNACTePOB, HAHOYACTUL, U HAHOCTPYKTYP Ha
ocHoBe anemeHToB VIII rpynnbl MNepuoguyeckon cuctembl (0030p COBPEMEHHON Hay4YHOWN
nutepartypsbl).

TpeboBaHusa k odbopMneHuto pedepaTta

PedepaT npencraenseTrcs B aNeKTpoHHOM Buae B chopmate gokymeHta MS Word. WpndT —
Times New Roman, paamep — 13 pt. [Nons: BepxHee — 20 mmM, npaBoe — 15 mm, nesoe — 30 MM, HXHee
— 25 mMm. AB3auHbin oTcTyn — 1,25 cM. MeXCTpOYHbI MHTEpBan — NONyTOpPHbIA. BeipaBHMBaHWE — NO
WwupuHe. Tabnuubl U PUCYHKM OOIMKHbI OblTb NPOHYMEPOBaHbI U MMETb HasBaHuA. Mocne TUTYNbHOro

nvcTa OOMmKHO MATU coaepkaHue.

CtpykTtypa pedbepata: BBEOEHME, OCHOBHOW TEKCT C mnoapasdenamu, 3akiiloudeHue, ChmMcokK
nutepatypbl. CNUCOK LNTUPYEMBIX UCTOYMHUKOB odropmnsieTca B cootBeTcTBum ¢ TOCT, konu4ecTtBo

NCTOYHUKOB — He MeHee 15. O61éM pedepaTta — He MeHee 20 cTpaHuu,

BbicTynneHve ans ayautopum OomkeH ObiTb MPOBEAEHO C WUCMONb3OBaHMEM MNpe3eHTauuu,
KoTopasi OOfkKHa BKMYaTb B OonblUerd Mepe WNMCTpaTUBHBLIA Matepuan U MUHUMYM TekcTa

(I'IOFICHeHI/IFI, 3aroyioBKH, Krto4YeBbIe MOMeHTbI).

20.2 NMpomexyToyHan aTrectaums

ﬂpomemyTquaﬂ arrectaumd no gncumniimHe ocyecTBnaeTCcAa C NOMOLLbIO CrieayroLwnx

OLIEHOYHbIX CPEACTB:

CobecedosaHue no sKk3ameHayuoHHbIM bunemam, Kypcogas paboma

MNepeyeHb BONPOCOB K 3K3aMeHy:

lMoHATMS 0 HAaHOYaCcTULAX MU HaHOMaTepuanax
Cnocobbl knaccudukaumm HaHo4YacTuL, U HaHOMaTepuaros.
dunsmyeckme meTogbl NOAyYEeHUss HAHOKPUCTANNIMYECKMX NMOPOLLKOB — X OCOOEHHOCTHN, AOCTOMHCTBA
W HegocTaTKu
[ducneprupoBaHue (MexaHMyeckoe 1 yrbTpa3BykoBOE) kak cnocod nonyvexHms HY
CuHTes HY B peakumsix BOCCTaHOBIIEHMS B rAa30BOM M XMOKOW cpenax
MonyyeHne HPY B peakuunsix Tepmonusa
[MNasmMoXMMnUYeCKNn CUHTE3 HAHOKPUCTaNIMYECKMX MOPOLLKOB U NITEHOK
KpnoHaHoxmmus
3onb-renb TEXHOMOorns

. CuHTes HY B peakumsix, CTUMYNMPOBaHHbIX U3y4YeHnem

. [leTOHALUNOHHBIN CUHTE3 HEOPraHNYECKUX HAHOKNACTEPOB U HAHOCTPYKTYP

. YnopsagoyeHne HECTEXMOMETPUYECKMX COeaNHEHMI KaK MeTo nonyveHna HY

. MonekynsapHble KnacTepbl MeTarnnoB U UX CBOUCTBA.

. OKcomeTannuyeckne nurangHble Knacrepsbl

. Knactepbl WenoyHbIx MeTannos



16. KnacTepbl nepexoaHblX MeTannos, X cTabunbHOCTb U Auccoumaums.

17. MarHuTHble CBOMCTBA KIacTepoB NepexoiHbIX MeTannos.

18. Knactepbl antoMuHUSA, Ux nonsapusyemocTb, AUCcounaumns n peakumoHHas crnocobHOCTb.
19. KnacTtepbl pTyTHL.

20. OnTUYeckMe U 3NeKTpUYeckMe CBOWCTBA  HAHOCUCTEM Ha  OCHOBE MeTanmM4Yeckunx
HaHOKNacTepoB.

21. OnTuyeckMe U  3MeKTpUYeckne CBOWCTBA HAHOCUCTEM Ha OCHOBE  MOMYNPOBOAHUKOBbLIX
HaHOKNacTepoB.

22. Knactepbl MHEPTHbIX ra3os.

23. Knactepbl BoAbl.

24. Manble yrnepoaHble knactepbl. OynnepeHbl

25. KnactepHble mogenu.

26. KnactepHble peakuumm

27. ®asoBble npeBpalleHus npyu obpasosaHnm HY

28. BnivsiHme pasmepa yacTuu Ha napameTp peLueTku

29. OnTtuyeckne ceonctea HY meTtannos 1 NOnynpoBOAHNKOB
30. MarHuTHble CBOMCTBa HaHOMaTepManos

31. PaamepHbIn adhheKT Ha NpUMepe CTPYKTYPHbIX U da30oBbIX NpeBpaLLeHni
32. XuMnyeckuin pasmepHbli appekT

33. Katanutuyeckas aktneHoctb HY

34. Xnmmnyeckne peakumm HY nepexogHblx MeTannos

35. YrnepogHble HaHOTPYOKM

[lns oueHBaHUs pe3ynbTaToB 00yYeHMs Ha 3K3aMeHe MCMOoMb3YTCS criedytoLme nokasatenu:

1) 3HaHMe knaccudumKauum, cnocoboB  CUHTE3a, OCHOBHbIX MPOSIBIIEHUMA W MPUPOAbI Pa3MepPHbIX
9hpeKkToB B HAHOAMUCTPCHBIX CUCTEMAX;
2) 3HaHMEe 3aBUCMMOCTU XMMMYECKOM aKTUBHOCTM W CBOWCTB HaHOYacTWL, M HaHomaTepuarnoB OT
pa3mepa;
3) yMeHMe packpbiTb B3aMMOCBA3M MeXOy CBOWCTBAMM HAHOKMACTEpPOB, HaHo4acTul, W
HaHoOMaTepuarnoB W BOXMOXHOCTbIO UX MPAKTUYECKOro NPUMEHEHMS;
4) ymeHue 1cnonb3oBaTb 3HAHUS Ans MHTeprnpeTauuy NpoLeccoB CMHTE3a M CBOMCTB LUMPOKOrO Kpyra
HaHOAMCNEPCHbIX 0O LEKTOB;
5) BnageHne cnocobHOCTbIO UNMCTPUPOBATbL OTBET NpuMepamu, akTaMu, AaHHbIMM Hay4HbIX WUC-
crejoBaHUN, NPUMEHATbL TEOPeTUYECKNE 3HaHWSA ANt PELLEHNs NPaKTUYEeCKnxX 3aaau.

[na oueHuBaHWA pe3ynbTaToB O0Oy4YeHWs Ha 3k3aMeHe wucnonb3yetcs 4-6annbHas LWwkana:
«OTIIMYHOY, «XOPOLLO», «YOAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

YpoBeHb
KpuTtepun oueHmBaHns KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTU
KOMMeTeHUun
OOyvatoluinica B NOMHOM Mepe BriageeT MOHATUIHBIM - annapaTtoM | [oBbILEHHbIN OTnunyHo
JaHHoMm  obnactm  Hayku, cnocobeH wnnlCTpupoBaTb  OTBET YpOBEHb
npumepamu, daktamn, AaHHbIMU Hay4YHbIX UCCIEA0BaHUA, NPUMEHATb
TeopeTU4eckme 3HaHUs ONs PeLeHns NpakTUYeckux 3agady B obnactu
HU3MKOXMINMN HaHOpa3MepHbIX cucTem: HaHOKNacTepoB,
HaAHOCTPYKTYp, HAHOMaTepuaros.
O6yvarowmnca Bnageet MOHATMIAHBIM annapaTom AaHHOW obGrnactu BbasoBbin XopoLwuo
Haykn  (TeopeTMyeckMMM  OCHOBaMuM  AWUCUMMIUHBI),  cnocobeH YPOBEHb
ucnonb3oBaTb 3HAHMSA AN UHTEprpeTauun MnpoLEeCCOB CUMHTE3a U
CBOWMCTB LUMPOKOrO Kpyra HaHOMaTepuarioB, [OMNYyCKaeT OTAerbHble
ownbkn nNpu  pacCMOTPEHUN  KOHKPETHbIX CrnocoboB CuHHTE3a
HaAHOOOBLEKTOB, MPMPOAbl M MNPOSBIEHUs pas3MepHbIX 3¢deKTOB B
HM3MKO-XMMUN HAHOKINACTEPOB 1 HAHO4YaCTUL,
Ob6yyaowmnca BnageeTt YacTUYHO TeOpeTUYECKMMY OCHOBaMU ANCLUU- [NoporoBbii YpnosneTsBopu-
NNnHbI, dparMeHTapHo cnocobeH onucatb KOHKPETHble CnocoObl YpOBEHb TENbHO
CMHTe3a HaHOOObBLEKTOB, He YMeeT yCTaHaBnMBaTb CBA3b  MexAay
npupoaou 4 NposiBNEHUAMU pasMepHbIX acppekToB B




HaHoMaTepuvanax.
O6yyarowmnca AeMOHCTPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3Ha- - HeygosneTtsopu-
HWs1, JONycKaeT rpyoble owmnbku. TENbHO

Kypcoeasi paboma
Tembl KypcoBbIX paboTt

CobcTBeHHOe TepMmookemanpoBaHne GaAs B nHtepearne temnepatyp 450-550 °C.

OnTumunsaums PEXMMOB NMnoAroToBKU NOBEPXHOCTU cTanm 12X18H10T MeToa0M

ANEKTPOXMMUYECKOrO NONMpPOBaHUS.

3. Mopdonorms n CBoOMCTBa HAHOKITACTEPOB HUKENS B YNOPAA0YEHHbIX NOpax OKCuaa antoMUHKS.

4. MUVKPOBOSHOBLINA CUHTE3 OpTOheppuTa UTTPUS.

5. KuHeTuka TepmookcuampoBaHus InP B NpUCYyTCTBUMM XemocTumynsatopa-moandgukatopa Mnz(POy),,
BBOAMMOrO Yepes rasoByto asy.

6. CwuHTe3 opTOoBaHagaTa UTTPUS, akTUBMPOBAHHbIN MUKPOBOJSTHOBBIM U YNbTPa3BYKOBbIM U3MyYEHUEM.

7. BnuaHue gmucnepcHocTu 3epeH Ha mopdonoruio ynopsgodeHHoro nopuctoro Al,Os, cosgaBaemoro
aHOAHbIM OKCUOMPOBAHUEM KaTaHOW antoMUHNEBON OOMbrN.

8. POM wusyyeHne NOBEPXHOCTU MNIIEHOK, MOSyYEHHbIX OKCMOWPOBaHMEM nannagus nNpu pasnuyHbIX
Temnepartypax.

9. CwuHTes opToBaHagaTa BucmyTa (BiVO,).

10. CuHTE3 1 nccrnegoBaHMe Mopdonornn NoBEpPXHOCTU reTepocTpykTyp V/Ox/GaP.

11. .3Heprusa B3anmMoaenCcTBMS] B MOHHBIX MOJEKyIax.

12. ekt nepeceveHnst YpoBHEN B MOMNEKYISAPHbIX CUCTEMAX.

13. Tepmookcuguposanue InP B npucytcTemm BiPO,4, BBOOMMOroO Yepes rasoByto gaay.

14. ®a30BbIN COCTaB MMEHOK, NOMYYEeHHbIX OKCUAMPOBAHWEM Nannagavs Npy pasnuyHbliX Temnepartypax.

15. TutaHaThl.

16. NccnepoBaHume CTPYKTYpbl U ha3oBOro coctasa onbrn TBepaoro pactsopa Pd-Ru.

17. ccnepoBaHMe MexaHMYECKUX CBOMCTB M BOAOPOAONPOHULAEMOCTN dhonbrn TBEpAOro pacteopa Pd-
Ru n Pd-Cu.

18. NccnepoBaHue CTPYKTYpbl U ha3oBOro coctasa onbrn tBepgoro pactsopa Pd-Cu.

N

OnucaHne TEXHONOrMM NPOBEOEHUS

Ha BbinonHeHune kypcoson paboTbl oTBOAMTCS 36 Yacos. OGyyatoLmecs nonyyaT TeEMbI
KypCOBbIX B Hayarne ceMecTtpa, OCYyLLeCTBAT aHanm3 nutepaTtypbl N0 TeMe paboTbl, COrnacoBbIBaOT C
npenogasatenemMm MeToauKy aKkCnepMMmeHTa u ucnonb3yemoe obopyaoBaHme v NpUCTynaT K
BbIMOSTHEHNIO KYpCOBOW paboThl.

CTpyKTypa KypcoBoM paboTbl

KypcoBas paboTa BkntovaeT B ceba cnegyouime anemeHThbl:

— TutynbHbIn NUCT (0bpasew, NnpmBeaéH B MNpunoxeHun 1)

— CopepxaHue

— BBeneHune (0ob6ocHosbisaemcst 8bi60p meMbl pabomai, hopMynupytomcest yesb pabomel U KOHKPEMHbIE
3ada4u)

—Inaea 1. O630p nuTepaTyphl

1.1. ...
1.2. ...

(nposodumcsi 0630p numepamypHbIX UCMOYHUKO8 MO0 meme Kypcoeol pabombl ¢ obsi3ameribHbIM
yKasaHUeM CChIIOK Ha yumupyembie pabomsl, Harpumep, «... Memod cuHme3sa ripedcmaernieH 8 pabomax [4-6]».
Ccbiniku Ha UCMOYHUKU HYyMepylomcsl 8 Mopsidke yrnoMuHaHUsi 8 mekcme U pacwughposbigaromcs 8 pasdersie
«Cnucok numepamypbi». CCbINIKU Ha HECKOITbKO UCmoYHUKoe denaemcsi mak: [2, 6, 9], a He [2], [6], [9]. Ecnu smu
UcmoYHuKU criedyrom nodpsid, mo oHU ogopmnsomes Kak [3—6], Ho He [3, 4, 5, 6]. Bo3aMmoxHbie gapuaHmbl
ogopmrieHus ceblnok: [2-5, 8, 9], unu [1, 2, 5-7], unu [1-4, 6-7]).

—naea 2. MeToauka akcnepumMeHTa

21. ...
2.2. ...



(8emarnbHo onuckieaemcsi memoduka (unu MemoOUKU) 8bIrNONIHAEMO20 3KCrepuMeHma, yKasbl8aromcs
ucronb3yemble peakmuebi, rocyda u obopydosaHue, demarsibHOE OrucaHue 8cex Mpo8oduUMbIX onepayul u
ycrosull aKkcriepuMeHma, rnpueoosimcsi Heobxo0UMble ypagHeHUS XUMUYEeCKUX peakyut u m.o.).

— naBa 3. O6cyxaeHue pe3ynbTaTos

3.1. ...
3.2....

(npedcmasnsitomces pe3ynbmamal 3KcriepuMeHmarnbHoU pabomel, ornucaHue ceolcme U xapakmepucmuk
rory4YeHHbIX seuwjecms u m.o.)

— BeiBogp! (gpopmynupyromesi 86i800b1 1o pabome)

— Cnucok nutepatypbl (NpyMepbl GUbnmnorpadu4eckoro onncaHnst npuseaeHsl B MNMpunoxeHun 2)

— MpunoxeHus (ecnu nmeroTcs)

TpeboBaHuA K 0poOpMIEHNIO:

KypcoBasa paboTta HabupaeTca B TEKCTOBOM pefaKkTope Ha Mpu CrieayoLwmx napaMmeTpax CTpaHuubl: NUCT
¢dopmaTta A4; opueHTauusa — KHWKHad; nonsa: cnesa — 35 MM, cnpaBa — 10 MM, cBepxy M cHu3y — 20 mwm;
Hymepauusl CTpaHuLl, — B MpPaBOM BEpXHEM yriy apabckvumy umdpamu, Hymepauus CKBO3Has, Mpu 3TOM Ha
TUTYNBHOM NIUCTE HOMEP HE CTaBUTCS.

Pa3avep wpudgrta — 14 n., Times New Roman, MeXCTpo4HbIn MHTepBan — 1,5, ab3auHbin otcTyn — 1,25,
BblpaBHMBaHWE TEKCTA MO LUMPUHE.

Moanucn kK pucyHkam, Tabnuuam nedatatorcs wpudTtom 12 n. 3aronoekn «CopepxaHuey, «BeeaeHne»,
«Mnaea 1 ...», «I'naBa 2 ...», «naea 3 ...», «BbiBoabl», «Cnucok nutepaTypbl» neyatatotca wpudtom 18 n.
(BblpaBHMBaHME MO LEHTPY, NONY>XUPHbIN), Nog43aronoBkn — 16 M., To4ka B KOHUe He cTaBuTcA. Kaxagpii pasgen
HaYMHaEeTCs C HOBOMW CTPaHULbI.

KypcoBas pabota pacnevatbiBaeTca Ha nuctax A4 C OQHOW CTOPOHbI WM BKNagbliBalTca B nanky (C
«chaninomy»).

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUN, LUKanbl U KPUTEPUM OLLeHUBaHUS

Kputepun oueHnBaHns KOMAeTeHL N LWkana oueHok

B kypcoBow paboTe NonHoO u apryMeHTMpOBaHO NpeAcTaBrneHa akTyanbHOCTb OTnuyHo
nccrnegoBaHust, packpbiTa cTeneHb U3YYeHHOCTU TeMbI, ChOPMYNMpPOBaHbI Lienb,

3agaun, metoapbl uccnegoBaHus. Matepuan usnoxeH B CTPOron Nornyeckomn
nocrnegosatenbHocTn. O6paboTka 1 aHanu3 Nofy4YeHHbIX Pe3ynbTaToB NPOBEAEH C
NCMONb30BaHMEM COBPEMEHHbIX TEOPETUYECKMX NPeacTaBNeHunii, C UCMONb30BaHNEM
COBPEMEHHbBIX KOMMbIOTEPHbIX TEXHONOMMIN 06paboTkn 1 NpeacTaBNeHUs Hay4YHbIX

pe3ynbTaTtos. [pe3eHTauns n goknag B NOMHOW Mepe oTpaxaloT coaepXaHune

KypcoBoW paboTbl, (POAEMOHCTPMPOBAHO yBEPEHHOE BriageHne matepunanom

paboTbl.

B kypcoBoWi paboTe oTpaxeHa akTyanbHOCTb UCCMNeoBaHuWsl, OTHACTM packpbiTa XopoLuo
cTeneHb NU3y4YEeHHOCTU TEMbI, UMEIOTCS HEKOTOPbIE HETOYHOCTM NpU hOPMYNMPOBKE

Lenu 1 3agad paboTsl. MpUCyTCTBYIOT OTAENbHbIE HEAOYETHI B MaTEMaTUYECKO

06paboTke ViMetoTcs He3HaUUTESbHbIE 3aMeYaHNst K HAyYHOCTU CTUIS U3FOXEHUS!

pe3ynbTaToB U/UNn K KOPPEKTHOCTM CChINIOK HA MCTOYHUKM

B kypcoBow paboTe cnabo oTpaxkeHa akTyarnbHOCTb HabntogaeTcs HECOOTBETCTBUE  YOBMNETBOPU-
Lenu 1 3agad nccnegoBaHusl, OTCYTCTBYET YETKOE TEOPETUYECKM PaMOTHOE TeNbHO
06ocHOBaHMe Nony4eHHbIX pe3ynbTaToB. MiMetoTcs cepbeaHble 3aMmedaHnst K

Hay4YHOCTU CTUMS U3MOXEHUSI pe3ynbTaToB paboTbl U/UMK K KOPPEKTHOCTM CCbINOK Ha

NCTOYHUKK. B npouecce goknaga AonyweHbl 3HaYUTENbHbIE HETOYHOCTU, BRMSIOLLME

Ha CyTb MOHUMaHUs OCHOBHOrO cofepxaHusi BKP, HapylueHa nornyHocTb

U3MNOXEHMS.
B kypcoBoii paboTe 0TCyTCTBYET OGOCHOBaHUE aKTyanbHOCTW UCCIeA0BaHMS, HeynosneTtsopu-
HEBEPHO CHOPMYnMPOBaHbI Lienb, 3adayn, METOAb! UccrnefoBaHus. MaTtepvan TenbHo

n3noxeH 6eccmuctemHo. OTCyTCTBYET rpamMoTHas ctatuctTmdeckas obpaboTka
pe3ynbTatoB. CTWIMb N3NOXEHNSI HE COOTBETCTBYET Hay4HOMY. CCbIfku Ha
NCTOYHUKN HEKOPPEKTHBLI UMW OTCYTCTBYIOT. He npoaeMoHCTpnpoBaHo BnageHue
matepuanom paboTel. OGyyaloLWnncs He CNOCOBeH N3NOXNTb MaTepuran
camocTtosiTenbHo. [loknag 3a4nTbiBaeTcs.






