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1. Ileab ocBOEHUSA TUCITUILIMHBI

L[GJIB — 3HAKOMCTBO C OCHOBAMH TCXHOJIOTHYCCKOTI'0 ITIOAX0Ja KCHHU3Y-BBCPX»
I ITIOJTYUCHU A HaHOO6’b€KTOB, HAaHOCHUCTEM U HAHOMATCPHUAJIOB U3 KIIACTCPOB. I/I3y-
YUTb MCXaHU3MBI POCTA, 0COOCHHOCTH CTPOCHUA U CBOMCTBAa HAHOOOBHEKTOB.

3agaun:
1. JlaTh KIaccu(pUKaAIUIO KIACTEPOB, HAHOOOBEKTOB M HAHOCHCTEM.
2. O3HaKOMHUTH C MOJICISIMH CTPOCHUS KIIACTEPOB.
3. O3HaKOMHUTH C TEXHOJIOTHEW MOJYYCHHUS U MEXaHU3MaMU pPOCTa HAHOOOBEKTOB
U3 KIJIACTEPOB.
4. TToka3aTb 0COOCHHOCTH CTPYKTYPBI U CBOMCTB HAHOOOBEKTOB U HAHOCHUCTEM Ha
OCHOBE METAJIA.
5. O3HaKOMHUTH C TEXHOJIOTHEW MOJYYEHUS] MEXaHU3MaMHu pocTa, 0COOEHHOCTAMU
CTPOEHMSI METAJUIMYECKUX HAHOOOBEKTOB M HAHOMATEPUAJIOB, MOJIYYEHbIX U3 KJa-
CTEPOB, UMEIOIINX JACKAIPUUECKOE UM UKOCADAPUUYECKOE PACTIOIOKEHUE aTOMOB.

2. MecTo aucuuiuiaabl (yaedHoro kypcea) B crpykrype OIIOIT BO

JIMCUUIUIMHBL U IPAKTUKHU, HA OCBOCHHHM KOTOPBIX 0a3upyeTcsi JaHHas JHC-
UIUTMHA: «MaTepuanoBeieHue U TEXHOJIOTMU COBPEMEHHBIX U IEPCIIEKTUBHBIX Ma-
TepuanoBy», « MeToIbl U TEXHOJOTUH MOJIy4eHUsI HAHOMaTepHUalioBy, «DU3KKa KOH-
JIEHCUPOBAHHOTO COCTOSTHUS», « Teopus 1eHEeKTOB KPUCTAIUTUIECKON PEIISTKI.

I[I/ICI_[HHJ'H/IHI)I U IIPAKTHUKH, I KOTOPBIX OCBOCHHC ,HaHHOﬁ JAUCHUIIIIMHBI
HGO6XOI[HMO KaK IIPpCAMCCTBYIOIICC: HAYYHO-UCCIICAOBATCIIbCKAsd pa60Ta.



3. [lnanupyeMble pe3yJibTaThl 00y4eHHUS

dopmMupyembie U
KOHTPOJIHpYe-
MbIe KOMIIETEeH-
1197011
(Ko 1 HAUMEHO-
BaHUEC)

NHaukaTopbl 10CTHKEHUSE
KOMIIEeTEeHI NI
(K01 1 HANMEHOBAHUE)

Ilnanupyemblie pe3yabTaTbl 00y4de-
HUA

- CITOCOOHOCTH HC-
II0JI30BaTh Ha
MPaKTUKE COBpE-
MEHHEIE npej-
CTaBJICHMS, O BIIH-
SSHUM MHKPO- |
HAHO-CTPYKTYPbI
Ha CBOMCTBA MaTe-
pUajoB, UX B3au-
MOJICHCTBUH C
OKpY’Karoleu
Cpeao, MoJIAMH,
SHEPTeTUYCCKUMU
YacTUI[AMU U U3-
aydenuem (I1K-2)

[IK-2.1 Wmeth mipeacTaBiieHUs
O BIUSHUU MHUKPO- M HaHO-
CTPYKTYpbl Ha CBOWCTBa Mare-
puaioB

3HaTh:

CIOCOOBI HCIIOJIB30BAHMS HA MPAKTUKE
COBPEMEHHBIX IMPEACTABICHUN O BIIHSI-
HUU MHUKPO-
CBOMCTBa MaTEPHUAJIOB, UX B3aWMOJICH-
CTBHH C OKPY)KAIOIICH CPENIOi, MOJIIMU

U HaHO-CTPYKTYpbl Ha

, HaCTUllaMH U U3TYUYCHUAMU

YMeTs:

WCIOJIb30BAaTh HA MPAKTUKE COBPEMEH-
HbIE NIPEACTABIICHUS O BIUSHUH MUKPO-
1 HaHO-CTPYKTYpbl Ha CBOICTBA Mare-
pHaoB, UX B3aUMOJEHCTBUHU C OKpYXka-
OIIEH CPEeJIoM, MOJISIMHA , YACTUIIAMH U
U3IIy4eHUSIMU

Bmaners:

CITOCOOHOCTBIO MCIOIH30BATh Ha MpakK-
TUKE COBpeMCHHBIe HpeI[CTaBJ'IeHI/ISI [0)
BJIIMSIHUU MHUKPO-U HAaHO-CTPYKTYPHL Ha
CBOMCTBAa MaTEpHAJIOB, UX B3aUMOJCH-
CTBUH C OKpY>KaroUIeil cpeao, MOoJIsIMH,
YacTUI[AMU U U3ITyUYECHUSIMHU




4. CTpyKTYypa " coJep:KaHue TUCIUNIUHBI

®opMbI TEKYLIETO

Mopnyas (pa3- | Bua yueOHoit HaI/IMeHOBaHI\/‘Ie TEM 3aHATHI Cemectp | OBbem, u.| Bammor | Harepaxras, 1. KOHTPOJIA (HauMe-
aen) padoThI (yueOHOii padoThI) HOBaHHE OI[eHOY-
HOT'0 CPe/ICTBA)
1. Cunres u xnac-| Jlek MeTopl TOJTy4eHHS U KilacCuUKa- 1 2 VYerHbii onpoc (co-
cuduKanys HaHO- | JIa0 1151 HAHOKJIACTEPOB. 4 OecenoBaHUE)
KiactepoB v Ha- | IIp 4 - 2
HoknactepHblx  |Cp 40
CTPYKTYp
2. CpoiictBa u30- | Jlex MounekyJIapHBIE JINTaHHBIE KIACTEPhI 1 2 YceTHbIl onpoc (co-
TMpOBaHHBIX Ha- |JIab B pacTBOpax. ['a30Bble Oe3aUraHHbIC 4 OeceoBaHUE)
HOKJIACTEPOB ITp kiactepbl. Komonaasle kiactepsl 4 - 2
Cp 60
ITA 0,35
3. Knmacrepusie | Jlex dopmupoBaHuE HAHOCTPYKTYp, CaMO- 1 4 YceTHbIl onpoc (co-
HaHOcUCTeMBl U | JIab OpraHu3als HaHOKJIacTepoB. BHyT- 8 OecenoBaHUe)
HaHOCTPYKTYphI | IIp pUKIIacTepHas aTOMHAsI TMHAMUKA. 8 - 4
Cp MesxxknacrepHas nuHamuka. CTpyk- 112
Kontpons TypHBIE OCOOCHHOCTH HAaHOCHCTEM. 35,65
CBoiicTBa HAHOKJIACTEPHBIX CHCTEM.
Hroro; 288




5. O0pa3oBare/ibHbIC TEXHOJIOTHH

B Hacrosmem Kypce UCIONB3YIOTCS ClIeIyIomKe 00pa3oBaTelibHbIe TEXHOJIO-
THH:

1. TexHoD0THs TPATUIIMOHHOTO 00yueHust (J1abopaTopHbIe paOOTHI, MPAKTHYE-
CKHE 3aHSTHS, CAMOCTOsITe/IbHAs padoTa).

2. IHTepakTHBHBIC TEXHOJOTUH (JICKITUH-0ECe/bl: TPE3CHTAIMOHHBIN METO)

6. MeToauueckue YKa3zaHusA 110 OCBOCHUI0 TUCIHTNIIJIMHBI

[IpakTrueckue 3aHATHS MPEACTABISIIOT COOOW BUJ y4E€OHBIX 3aHATUMN, B XOJ€
KOTOPBIX CTYAECHTBI, 3aKPEIUISAIOT HAa MPAKTUKE MOJYyYEHHbIE TEOPETUUECKUE 3HAHUS.
Tax ke npennonaraeTcst MpoBeIeHNE IPOBEPOYHON pabOTHI B opMe TecTa.

JIabopaTopHBIN MPaKTUKYM 3aKIH0YAETCS B 3HAKOMCTBE C COBPEMEHHBIMU MeE-
TOJMKAMHM MOJEJIMPOBAHUS HAHOPa3MEPHBIX OOBEKTOB HEIMIIMPUUECKUMH, MOIYIM-
NUPUYECKUMU METOJAMH U METOJAMU MOJIEKYJIIPHOW TMHAMHUKH.

[Ipu moAroToBKe K 1JaOOPATOPHBIM 3aHATHUSAM CTYACHT JOJIKEH:

- U3YYUTh TEOPHIO 1O TEME JIaDOPATOPHOU pabOThI, UCHOJIB3YSl KOHCIIEKT JIEK-
UUI U/ pEKOMEHIYEMYIO TEXHUUECKYIO JIUTEPATYPY;

- 03HAKOMUTBCS C METOJIMKOW BBITIOJIHEHUS PaOOTHI;

- 03HAKOMHUTHCS C BOIIPOCaMU sl IPOpabOTKHU K J1abopaTOpHOU padoTe U ObITh
TOTOBBIM OTBETUTh Ha HUX BO BpeMsi coOece0BaHus C MPEnoiaBaTesieM M0 UToraM
BBITIOJTHEHUS Pa0OTHI.

JupakTuyeckue eMHMIIbI, PEeAyCMOTPEHHbIE padoyeil mporpaMMon Ha caMo-
CTOSATEIbHYIO MPOPAOOTKY, TOJKHBI ObITh M3YYEHBI CTYJIEHTaMHU B XOJE€ CaMOCTOS-
TenbHOM paboThl. CaMmocTosdTenbHasi paboTa MPOBOJIUTCS B COOTBETCTBUU C YTBEp-
XKICHHOM paboyde mporpaMMoi JUCITUTUIMHBI C YI€TOM BPEMEHH, MTPEyCMOTPEHHOTO
Ha CaMOCTOSITeJIbHOE M3ydeHre. B xoje caMocToSaTenbHOM pab0Thl KaKIBIA CTYJACHT
00s513aH MPOYUTATh OCHOBHYIO M 1O BO3MOKHOCTH JOTIOJHUTEIBHYIO JUTEPATypy IO
U3y4aeMoil TeME, JOMOJTHUTH KOHCIIEKTHI JIEKIIMI HEAOCTAOIIUM MaTEPUAIIOM, BBITUC-
KaMU U3 peKOMEHOBaHHBIX NMEPBOUCTOYHUKOB. KOHCIIEKTHpOBaHNE Hanboee CI0XK-
HbI€ JIJIs1 TOHUMAaHUs TEMbl HEOOXOAMMO COYETATh C MOJIyYEHHEM MUCbMEHHBIX, a MpU
BO3MOKHOCTH, U OYHBIX YCTHBIX KOHCYJIbTAIlUM MPEroaBaTess.

[Ipu moAroToBKE K 3aHATUAM, TEKYIIEMY KOHTPOJIO U MPOMEXKYTOUYHOU aTTe-
CTallMU CTYAEHTHI MOTYT BOCIIOJIb30BaThCS ANEKTPOHHOM Oubianorexkoit BY3a, nomy-
YUTh JIOCTYN K Y4eOHO-METOAMYECKUM MaTepuanaM kak Ooubnmoreku BY3a, Tak u
MHBIX 3JIEKTPOHHBIX OMOIMOTEUHbIX cucTteM. [Ipu HEOOXOAMMOCTH CTYAEHTHI MOTYT
B3STh JIUTEpATypy Ha Kadeape uin Ha abOHEMEHTE By30BCKOW OMOIMOTEKHU B TevaT-
HOM BUJIE, a TAK)KE BOCIIOJIb30BATHCA YNTAIbHBIMH 3aJIAMH.



7. OueHOYHBIE CPeACTBa
7.1. ITaciopT OLIEHOYHBIX CPEACTB

Cenect Koxa koHTpO/IMpyemMoii KOoMIIeTeH UM HaumenoBanue
P (nJM ee 4acTH) OILIEHOYHOI0 CPeICTBA
Ilpoexm
Pasnoypoenesvie 3a0auu u 3a0anus
1 TK-2 P

Tecmoeguvie 3a0anus Ne 1 — 320.
Bonpocul k sxzameny No 1 — 50

7.2. TunoBbie 3alaHusl UJIU MHBIC MaTepHualibl, HCOﬁXOIlI/IMLIe AJIA TEKY-

11ero KOHTPOJIst
7.2.1. IIpoekT

Tema:
MopenupoBaHue KJIacTe€pOB U HAHOOOBHEKTOB

3agaum:

- OBnanenue HaBbikamMu MojenupoBanus B [IK HyperChem

Crpykrypa:

- OnTUMH3aLUs CTPYKTYPBI KJIACTEPOB METOJIOM MOJIEKYJISIPHOM MEXAHUKH;
- [Tomyammnnpryeckuil pac4eT CTPYKTYPbI MOJIEKYJISIPHBIX KJIACTEPOB;
- [TosmysmMnupruyecKuil pacyeT XapakTEPUCTUK MOJIEKYJISIPHBIX KJIACTEPOB

NuauBuayaJbHble 321aHUA:

- Terpasap menu Cuy;

- Oktasap menu Cug,

- Jexasnpuueckuit kimactep cepedpa Agr;

- Uxocarapuyeckuii kiaactep cepedpa Agis;

- Honexasapuueckuii kinacrep cepedpa Agoo;

- CepeOpsiHbIi yceUueHbIH 1eKa’ipudecKuid kiactep Agis;
- @ymneped Cyo;

- @ymeped Coy;

- Gynnepen C,8,;

- Merannokapo6orenpen TigCi2 (cummerpus Th).

Kpurepuu oueHku:
OLICHKA «3a4TEHO» BBICTABJISAETCS CTYACHTY, €CIIN
[TomHOCTEIO 3aMOJIHEH OJTaHK OTYETA;

JlaHbI TTOJTHBIE OTBETHI HA BOIIPOCHI 110 3amure JIP;

O wWhE

DKCIepuMEHTATBHBIC TAHHBIC COTIIACYIOTCS C TEOPETHUECKUMU;
[To paGoTe chopMynrpoBaHbI IPABMIHHBIC BEIBOBL;

[IpuBenens! penieHus 3a1a4 (eciu UMEIOTCS B IaHHOM padoTe).




- OIICHKAa «HE 3a4TCHO)» TP HE BBHITIOJHEHUHU JIO00TO U3 IMSITH KPUTEPUEB OLICHKU
"3ayTeHo"

7.2.2. KoMIJIEKT TUNIOBBIX Pa3HOYPOBHEBBIX 32/1a4 JIJIsl NPAKTHYECKHUX 3aHATHIA
Tema Ne 1 «Kpumuueckue pazmepvbt MAIblX 4acmuyy

3aoayu:

1.1.MeTotoM uctiapeHus ¥ KOHACHCAIINHN B aTMOC(Epe HHEPTHOTO Ta3a MOJTyICHBI
cepuyueckrne HaHOYACTHUIIBI cepedpa, umerone auamerp 15 um. Onpenenute
JIOJIF0 TIOBEPXHOCTHOTO CJIOST OT 00mIero oobemMa, TOJIINHY MOBEPXHOCTHOTO
CJIOSI PUHSATH PaBHOM YeThIpeM aTOMHBIM MoHOcOsM (T = 0.4 uM). Ouenure
MOTPEIIHOCTh BBIUMUCICHUS TIPU UCIIOJIH30BAHUH TIPUOJIMKEHHOTO BhIPaXKEHUS.

1.2.0npenenure npeaeibHbIA pa3Mep, MPU KOTOPOM Majble YaCTUIIBI 30J10Ta (EF
5.51 »B) Bce eiiie MPOSBIISIIOT METANIMYECKUE CBOWCTBA.

1.3.T'maporenunzanus 3tunena npu remneparype 520 K u gaBnenun Bogopoaa 1 atm
C UCIIOJIb30BaHNEM B KaUeCTBE KaTajau3aTopa IiaTHHbI (e = 7.6 3B, d = 0.4 HM)
ocaxxaennoit Ha SiO; wim Al,O3 naeT 0COOCHHO HHTEHCHBHO, KOTJa PaccTosi-
HUE MEXIY PHEPreTUYECCKUMH YPOBHIMHU CTAaHOBUTCS OoJbiie 2 5B8. OneHute
pa3Mep 4acTHll IJIaTUHBI.

1.4.B peakuuu rujpupoBaHus O€H30Ja C UCIOJIb30BAHUEM B KaueCTBE KaTallh3a-
TOpa MOJYYEHHBIX PA3JI0OKEHUEM METAUIOOPTaHNYECKNX KOMILJIEKCOB HaHOYa-
CTHIL HUKeJIS Ha mookke SiO, ¢ yMEHbBIIICHHEM pa3Mepa METATHYECKUX Ya-
CTHI] HAOJIOAAETCsl YBEIIMUEHUE YACIbHONW KaTaIUTHUYECKOW aKTUBHOCTH, T.€.
aKTUBHOCTH OTHECEHHOM K OJTHOM MOBEPXHOCTHOMY aTomy MeTaiuia. [Ipu tem-
neparype 373 K u nasnenus 6enzona CsHs 1 Bomopona H, coorBercBenno 6700
1 46700 ITa pe3kuil poCT yAeIbHON KaTaJTUTUUYECKOW aKTUBHOCTH HAHOYACTHII
HUKes B 3-4 pa3a NpOUCXOJUT KOT/Ia OTHOIIEHUE YHCIIa TIOBEPXHOCTHBIX aTo-
MOB K 00LIIEMY YHCITy aTOMOB 0JIM3KO K 1. OLieHuTe pa3mMepbl TAKMX HAHOYACTHI]
HUKEJIS.

1.5.Metosiom razoa3zHoro cuHTE3a MOJTy4YeH MEIHbI HAaHOKPUCTAUIMYECKUH T10-
POIIOK, IPUYEM CpPeAHUN reoMeTpUYeCcCKuil AuameTtp yactull 35 M. Pacnipene-
JICHUE YaCTHI] TI0 pa3MepaM SIBJISIETCS JIOTapu(PMUIECKA HOPMAIIBHBIM C JTUC-
nepcueit 1.5. Onpenenure 1) HOpMUPOBOUHBIN KOADOUIIMEHT pacripeesiCHNUS,;
2) nanboJsiee BEpOSITHBINA pa3Mep dacTu: 3) CpeaHui pa3Mep 4acTHil; 4) cpeaHe-
KBaJpaTUYHBIN pa3Mep 4YacTuil; 5) A0Jit0 yactull pazmepoB 20-40 um; 6) mo-
ctpoiite rpaduk pacnpenencnus B koopauHarax d u Ind.

Tema Ne 2 « Temnepamypa niagneHust Mauiblx 4acmuyy
3aoauu:

2.1.PaccuuTaiite o0Iee 4MCIO aTOMOB HMKOCAdJPUYECKOro KiacTepa, Coaepika-
niero N aToMHBIX ciioeB. PacueTsl puBeAUTE AJi MEPBBIX 5 CIOEB.



2.2.IloctpoiiTe KpUBYIO M3MEHEHUSI TEMIIEpaTyphl IJIaBJICHUS OJIOBa OT pa3Mmepa

p.=71810° L 5 =69810° " 5 =0582
M

JUISL CIEIYIOIIUX IapamMeTpOB: : M M
H Kk/Jx
oy =0.06220 , Q=585-1 5=3.2 gy, Ten =505 ¢
2.3.Iloctpoiite Tpaduku 3aBUCUMOCTH TEMIIEpATyp IJIaBICHUS HAHOYACTHI] aJIio-
MUHUS, MEIM, HUKEJS ¥ TUTaHa OT UX o0paTHOro paauyca. [1o koaddumnmenty
0. OTIpEJIeNIUTE TSI KaXKA0T0 MeTasuia, Kakas popmyJia Ui 3TOro Haubosee mpu-
emsiema. Bce HeoOxomuMbIe mapaMeTphl MPUBEICHBI B TAOJIHUIIE.

Treit . |Q, Os, +107°, o, 1075, |- 101,
Merasin K ’ gm-Monb'l Tk M2 1‘\)/10115'M"'5 Tk M2 1’\)40JIL-M’3 M
Al 934 110700 1.032 0.926 0.865 0.894 4.43
Cu 1358 {13050 1.592 1.320 1.310 1.250 4.07
Ni 1728 (17470 2.104 1.400 1.750 1.350 3.82
Ti 1943 (14150 1.797 0.910 1.500 0.868 5.80
2.4.Paznoxure B s Teitnopa XUMHUYECKUHN HOTEHIIHAJI BHUJIA

,u(p+Ap+2—0,T +AT)
r OrpaHU4MBIINCH NepBbIMHU (1, 2 1 3) ManbIMU ciarae-
MBIMH.

Tema Ne 3 «Ilapamemp peuiemKku Maavlx 4acmuy»

3aoauu:
3.1.11onaras, 4To yMeHbIIIEHUE TTapaMETPOB PEIICTKH HAHOYACTHUIl cepedpa U 30-
JI0Ta ABJISIETCS CIIEJICTBMEM M30BITOUHOTO AaBieHus Jlamaca onpenenuTe 3a-

Bt
BHCHMOCTD :
3.2.0mnpenenutb, UCONB3Ysl ypaBHeHUe TomcoHa-I'nOOca, maBiIeHHE HACHIIICH-
HOTO TIapa HaJl KHUIKOM Kariei (30710Ta u cepedpa) uMerote paauyc .
3.3.0OTKIIOHEH e TapaMeTpa PEeIIeTKH HAaHOKPUCTAIUTUYECKOTO ATFOMUHHUS, OTIPEIe-
JSETCS M30BITOYHBIM 00BEMOM IPaHUI] 3EPEH, CpeIHEH IMUPUHON TPAHUIT 3ePEH

== f(d)
Y CPEIHUM JUaMeTpoM 3epeH. [locTporite 3aBUCUMOCTD
3.4.0ueHnTe TONIIMHY TOHKOTO CJIOS BOJM3U IPAHMIIBI 3€pHA, B KOTOPOM MOXKET
HAOJII0AATHCS PACIIMPEHUE KPUCTAIUTMYECKON PEIIETKH.

Tema Ne 4 « YVpasnenue Illpéouneepay

3aoayu:



4.1.PaccmoTtpuTe CBOOOTHOE OJJHOMEPHOE ABUKEHUE YACTHIIBI, T.€. YACTHUIA HAXO-
JIATCS B TI0JIE C IOCTOSIHHBIM ITOTEHITMAJIOM U €€ MOTEeHIIMaIbHas YHEPTUsl paBHA
HYJITIO.

4.2.PaccMOTpUTE JBH)KCHUE YACTHUIIBI B SIME C OECKOHEYHO BHICOKHMHM CTCHKAMH.

4.3.PaccMOTpUTE OJJHOMEPHOE JBMIKEHHME YACTHUIIBI MO OCH X IOJ] BO3JCHCTBHEM

YIOPYTOM BO3BPAILAIOIIEH CHIIBI F= —kX’ rine K — cuoBast mocrostHHas. Takast
CHCTEMa HA3bIBAETCS JIMHEHHBIM FAPMOHUYECKUM OCLIILISITOPOM.
4.4.0Onpenenute ypoBHU SHEPTUM JUI YACTHUIIBL, IBMKYILEHCS B MOJE C MOTEHIIM-

_ —2ax _ —ax
aJIbHOM DHEPTUEN U(x)=A(e 2e) :
4.5.0npeaenute ypoBHU SHEPTUM JIJIS1 YACTUIIBI, ABUKYIIEHCS B TOJIE ¢ TOTEHIIU-

U
— 0
. o U (X) - h 2
AJIBHOU 3HepFI/IeI/I c ax .

Tema Ne 5 «Pacuem monexyn»

3aoauu:
5.1.0npenenurte, KakoM U3 MOJIYIMIUPUUECKUX METOJIOB HauOOJIee TOYHO OlCHHU-
BACT JIJIs YKa3aHHBIX MOJICKYJ MOTEeHIMaI noHu3anui (1), sHepruto cpoacTBa K
AEKTPOHY (A), pABHOBECHOE MEXATOMHOE paccTosHUE (Ie) U SHEPTHUIO JUCCO-
nuanuu (Do). PesynapTatel ohopmute B Buie Tabmull. 3aqady peuuTh JJis clie-
JTYIOIINX BapUAHTOB JIBYXaTOMHBIX MoJieKys: a) Hy; 6) Lig; B) Cy; 1) Na; 1) Oy;
e) Fp; %) Py; 3) Sp; n) Cla.

MoneKyna H2 |_|2 C2 Nz Oz F2 Pz Sz Clz
l,>B 152 |5.1 124 156 |121 |15.7 |111 |94 11.5
A, 5B - 045 |3.27 |- 045 |3.08 [0.59 |1.67 |2.38
re, A 0.74 |267 |124 |110 121 |141 |1.89 |1.89 |1.99
Do, 103 |24 143 |225 | 118 |37 116 101 |57
KKaJI/MOJIb

5.2.Ucnonw3ys teopemy Kymnmanca, paccuutaiite merogom AMI1 moreHnua- jbl
nonuzaunu (l) nByxaTomMHbBIX MOJEKyJ. CpaBHUTE MOJyYEHHbBIE 3HAYEHHUS C
HKCIIEPUMEHTAJIbHBIMU JaHHBIMH U C PE3YJIbTaTAMH HEAMIIMPHUECKUX PACUETOB

B 6aszuce 6-31G.
MOJ’ICKYJ'Ia Cz Nz 02 Fg A|2 Slz Pz Sz Clg
I, 5B 124 156 |121 |15.7 |6.21 |8.0 111 |94 11.5

5.3.B xakom dymnepene (4, 6, 8, 20, 60, 80) morytopHas cBsi3s C-C Hanbosee npod-
Has? Pacuer HEpruu BHIOIHATH 0€3 ONTUMHU3AIMN TE€OMETPHUH, UC- TTOIb3YS
nosyamnupudeckuit metoq CNDO. Jlanabie o MosiekyinaMm (ysuiepeHa mpo-
YUTaTh U3 UMeroImxcs (aitmos *.hin.

5.4. Onpenenure BEJIUYUHY JUIIOILHOIO MOMEHTA MOJIEKYJI, CDAaBHUTE IO JTyUYEH-
HbIE 3HAYEHUS C DKCIIEPUMEHTAIbHBIMU TaHHBIMU. Kak u moueMy u3MeHsieTcs
CBEpXY BHU3 10 IPyNIE TOYHOCTh PacyeTOB?



MoneKyna NH3; PH; ASH; H,O H,S H,Se
u, D 1.48 0.89 0.18 1.87 1.17 0.24

5.5.PaccumTaiiTe 4acTOTy BaJCHTHBIX KOJICOAHW B YaCTHIIAX, CPABHUTE IOJTY-
YCHHBIC 3HAYCHHS C JaHHBIMH SKCIepuMeHTa. B Kakoil wyacTuie CBS3b
HanOoJIee mpoyHas?

Yactruua 02+ O, Oy 022_ NO* NO NO- NOZ‘
v, cM L 1865 |1580 |1097 | 766 2273 1880 |1365 |886
Yactuua HF HCI HBr HI F» Cl, Br, I

V, CM 4139 |2991 |2649 |2310 |892 546 319 215

5.6.Paccunraiite mupuny sHepreTudeckoi menu (Egap) B MOMUIUKINYECKUX KOH-
JIEHCUPOBAHHBIX apOMAaTUYECKUX MOJIEKYJIaX, KOTOPbIE UMEIOT CIIETYIOUINI
COCTaB: CeHe, C18H12, C24H12, C42H18, C54H18, C84H24, C95H24. Pacuet OHCPIrun
BBITIOJTHANWTE 0€3 ONTUMU3AIMU TeoMeTpuu, ucnoiyibdys merogq CNDO (mo-
yemy?). JlaHHBIE 110 MOJIEKYJIaM CUMTATE U3 UMeroIuxcs ¢ainos *.hin.

Tema Ne 6 «Bosmywenue ne 3asucawjue om epemeniy

3aoauu:
(2)
6.1.0OnpenenuTte MOMPaBKy BTOPOro MpHOMMKeHHs ¥n K COOCTBEHHBIM (yHK-

ITUSIM.
6.2.0npenenute MOMpaBKy TPETHETO MPUOJMKEHUS K COOCTBEHHBIM 3HAYCHHSIM
DHEPTHUH.

6.3.0npenennte ypoBHU SHEPTUH aHTAPMOHHUYECKOTO JIMHEWHOTO OCHUIUIATOPA C
2 22

H=P DX oy gy
raMUJIbTOHHAHOM 2m 2 :
6.4.Cdepuueckas moTeHIIMaIbHas SMa C 0ECKOHEYHO BHICOKMMH CTEHKAMHU TI0JIBEP-
raercs Mayion nedopmanuu (0e3 u3MeHeHus 00beMa), IpuHUMast Gopmy ciabo
BBITSIHYTOTO HJIH CIUTFOCHYTOT'O 3JUTMIICOM/IA BPAIICHUS C MOJyocsMu a = b u c.
HaiiTu pacieniienue ypoBHEH 3HEpruu 4acTULIbl B siMe TIpH Takoil nedopma-

10518
Tema Ne 7 «CekynsapHoe ypasuenue. Boamywenue 3asucsujee om 8pemen

3adauu:

7.1.0npenenute MONpaBKU MEPBOTO MPUOIMKEHUS K COOCTBEHHOMY 3HAYCHHUIO U
MpaBUJIbHBIC (PYHKIIUU HYJIEBOTO MPUOIMKCHUS JJIS JIBYKPATHO BBIPOXKICH-
HOTO YPOBHHI.

7.2.BeiBenute popMyity Asis MOMPABOK MEPBOTO MPHUOIMKEHUS K COOCTBEHHBIM
(GyHKLIHAM.

7.3.BeiBeiute popMyiy SISl IOMPABOK BTOPOTO MPHUOJIMIKEHHS JIJ11 COOCTBEHHBIX
3HAYCHUM.



(0)
7.4.B HayanbHbI MOMeHT BpeMeHH t = 0 cucTeMa HaXoauTcs B cocTosHuu V1

OTHOCAIIEMCSI K JBYKPaTHO BBIPOXKIECHHOMY YpOBHIO. Ompenenure BeposiT-

HOCTb TOTI'O, YTO B HaﬂbHeﬁmHﬁ MOMCHT BPCMCHH t cucrema GYI[GT HaXOIAUTbBCA
(0)
B APYIroM COCTOsSHHHU Y TOH K€ DHCPIUH, IICPCXOJd IMPOUCXOOUT 10 BJIMA-

HUEM IOCTOSTHHOTO BO3MYIIICHUSI.
7.5.0npenenure U3MEHEHUE N-r0 ¥ M-TO peIHeHI/II/I YpaBHEHHS peaunrepa npu

iot iot
HAJIMYUU EPUOJNYECKOTO BO3MYILICHUS BUAA V =Fe™ +Ge , C YacToTon @

0 _ g0 _ R
TaKOM, YTO E, —E = h(a)+g)’ rne € — manas Benmunba. F u G — omnepa-
TOPBI, HE 3aBUCSIINE OT BPEMEHHU.

A

Kpurepuu onenkmu:

- OILICHKA «3aYTEHO» CTAaBUTCS 3a MPABUIILHOE U MOJIHOE PEIICHUE 3a/1a4l, JOITyCKa-
I0TCSI HEOOJIBIIINE MOTPEUTHOCTH B U3JI0’KEHUU U BHIYUCIICHUSX.

- OIICHKA «HE 3a4TE€HO» CTABUTCS CTY/ICHTY HE BBIITOJIHUBIIIEMY TPEOOBaHUS K OIIEHKE
"3ayTeHO"

7.2.3. KOMILIEKT TeCTOBBIX 3aJaHUH

1. O6mas 1015 MOBEPXHOCTEH pa3jieia B HAHOMaTepraliaX COCTaBIISCT:

-3

SRV T Ll
o L
_L_ 2-
[] Vn.p.zl—_T_ :
3s
j Vn.p.~f7
- -3
[ Vnp —1— ﬁ ;
. L
_ -1
L—s |2
O Vn_p_:1+ E

2. OpuneneBcKkre OCHUUIAIAN IIEPEIAIOTCS PEIIETKE Yepes:
] aneKkTpoH-()OHOHHOE B3aUMOICHCTBUE,
] pOTOH-31IEKTPOHHOE B3aUMO/ICHCTBUE;
] aneKkTpoH-(pOTOHHOE B3aUMO/ICHCTBUE;

[ SJICKTPOH-3JICKTPOHHOC B3aHMO/JICHCTBUE;



[]

3. PasmepHsiii 3¢ ekt nmapamerpa perieTkd HaHOYACTUILIBI CBSI3aH C:

[]

]

© 0 o O

dhoHOH-(POTOHHOE B3aUMOICHCTBHE.

OImM1OKaMHU METOJIUKU U3MEPEHUS;
azicopOIMen nmpumecei;
TeMIIepaTypoH IJIaBJICHUS,
CTPYKTYPHBIMU ITPEBPAILLICHUSMU;

CTPYKTYPOU THUCIIOKAIIHM.

4. OcoOECHHOCTA MarHUTHEIX CBOMCTB HaHOYaCTHI CBA3aHBbI C.

I I R I B

[]

U3MEHEHUEM BuAa (POHOHHOTO CIEKTPA;
JTVCKPETHOCTBIO JJIEKTPOHHBIX COCTOSIHUM;
U3MEHEHUEM IpaHull ((OHOHHOTO CIIEKTPA;
JUCKPETHOCTBIO (POHOHHBIX COCTOSTHUIA;

BCC IICPCUYHUCIICHHOC.

5. I[JIH IIBYMepHOﬁ CUCTCMBbI THUIIA MAJIBIX OCTPOBKOB Ha ITOJJIOKKC YPABHCHHUC Tom-

cona-I mb0ca umeer BUI:

[]

6. OcHOBHas npruirnHa M3MCHCHHA TCPMOJHMHAMHWYCCKUX XapPaKTCPUCTHUK

p:?;

p(r)=22;
r

20
p(r)=p.e~ " ;

1r
RT rpg

p(r)=p.e ;

vV, 20
p(r)=—1—=.
V,—V, T

CTAJIJIOB IO CPAaBHCHHUIO C MACCUBHBIMHU MAaTCPHAJIaMM:

[]

[]
[]
[]

OO0JIBIIOE YMCIIO TOBEPXHOCTHBIX ATOMOB;
U3MEHEeHHE BuAa OHOHHOTO CIEKTPa;
JUCKPETHOCTD 3JIEKTPOHHBIX COCTOSIHHIA;

U3MEHEHHUE TpaHuI] POHOHHOTO CIEKTPA;

HaHOKpHU-



[]

BCC IICPCHHUCIICHHOC.

7. B HaHOMaTepuaiax mo XUMHIECKOMY COCTaBY M pacipenesieHuto (a3 MOKHO BbIfe-

JIUTh CTPYKTYPBI TUIIA:

[
[]
[]
[
[

KOJUIOUIHEIE;

MaTpPUYHBIE MHOTO(ha3HBIC;

CTaTUCTHUYECKUE MHOTO(A3HBIC C HEUJCHTUIHBIMU ITOBEPXHOCTSMH pa3/ieia;
onHo(da3HbIE;

CTaTUCTUYCCKHC MHOFO(baSHBIG C HACHTUYHBIMHU ITIOBCPXHOCTAMMU pa3acCiia.

8. PazmepHnsiii 3pdexT TemrepaTypsl IIIABJIEHUS MAJIBIX YaCTHI] IIPU YMEHBIIICHUN MX

pazmepa B 00111eM BUJIE OMUCHIBACTCS BBIPAKCHUEM:

[]

[]

[]

Tm(r) :Tm (1_gj’

r

Tm(r):Tm(1+ﬁj;

r

Tm(r)=TTm;

Tm(r):Tm(1+%J;
r

1T
Tm(r):Er—g1

9. chI/II[GJ'IeBCKI/IG OCHWJIJIAOWH IINIOTHOCTH BBIPOKACHHOI'O 3JICKTPOHHOI'O I'a3ad BBI3bI-

BaroTCA:

10.

[]
[]

M30BITOYHBIM 00BEMOM;

TO0BIMH  TepeKTaMu, HApYMIAIOMUMUA TPAHCISAIMOHHYIO CUMMETPHIO KpH-
cTania;

SKCUTOHAMMU;

HEepaBHABECHBIMH BaKaHCHUSIMH,

naslieHueM Jlamaaca.

XapakTrepHbiil pazmep netiiu Opanka-Puna:



11.

Gb?
oP T

TKp

Gb |
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IlDP

_aGb

®P ’
T
3
G,
oP T 1
TKp

_6b
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DP

Pa3mep CTPYKTYpHBIX COCTaBJISIOIIMX HAHOMATEPUAJIOB OMPENEISIOT 3JIEK-

TPOHHO-MHUKPOCKOIIMYCCKUMH MCTOdaMH C IIOMOINbIO:

[]

0 I e B B

12.

13.

JIACT:

CBETJIONOJIbHBIX U300pAKEHU;
TEMHOTIOIBHBIX N300paKEHHUI;
PEHTIE€HO-CIIEKTPAIbHOIO MUKPOAHAJIN3a,;
JUIIaTOMETPa;

U300pKEHUN PSMOTO pa3peIIeHHs.
JaBnenue Jlamnaca onpeaensiercs GopMynoi:

_ 270 |

o
Il
.

I[OJ'I?I COOCTBEHHO MCIK3CPCHHBIX I'PaHUIL pa3/iCjia B HAHOMATCpuajiax CoCTraB-



0V, ~§;
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3
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L
2
0V :w.
M.2. L

14. DHeprus, OKa3bIBAIOIIAs PAa3yNOPSAOUYMBAIOIIEE ICHCTBUE HA MAarHUTHBIE MO-

MEHTHI (PepPOMArHUTHON YaCTHIIbI, paBHA!

2
0 Ag, = MoV ,
2
hZ
[] Agoz—z;
2m.6,
AD?
1 Ag, _2oP ;
2m,
I Agy =hAw,,
1 Agy=hv.

15.  Ilpm moriomnieHnu cBeTa TOHKO3EPHUCTHIMH TNICHKAMHU METAJIOB:
] MPOMCXOMMT IMOJHOE MOTJIOICHUE;
] MPOMCXONHT CHIIBHBIM HArpeB IUICHOK;
] BUAMMAs 4acTh CIICKTPA IMOJTHOCTHIO IOTJIOMIACTCS;
1 mH(pakpacHas 4acTh CIEKTPa MOJHOCTHIO MOTJIOIACTCS;
(] B BUAUMOM YaCTH CHEKTPa MOSBIISIOTCS MUKH MOTJIOMICHHUS, OTCYTCTBYIOIIHE Y
MaCCHUBHBIX METAJIJIOB.
16. B nanomarepuanax mo ¢gopMe MOXHO BBIJICIUTh CTPYKTYPHI THIIA:
] omHodazHasi;

] TuracTUHYaras;



17.

[]

MaTpuyHasi MHOTO(]a3Has;
cTojiouaras;
coJiep Karasi pPaBHOOCHBIE BKJIIOUEHUS.

[Ipu kakux pasmepax TUIMHUYHBIN (eppoMarHeTHK MeperieT B cyneprnapaMar-

HHUTHOC COCTOAHHC:

18.

[]

(0 I R I B

0KOJIO 1 MKM;
MmeHee 1-10 aM;
oonee 100 uMm;
okosio 100 HMm;
oonee 1-10 Hm.

[Ipu MonenMpoOBaHUH CTPYKTYPhl MAJIOATOMHBIX KJIACTEPOB HEOOXOJIUMO YUH-

ThIBATh.

19.

[
[
[]

[]

KJIACTEPHI JOJDKHBI HIMETh H30BITOYHYIO SHEPTHIO;

KJIACTEPHI JTOJDKHBI OBITh SHEPTETUYCCKU YCTONINBHI,

KJIACTEPHhI JTOJDKHBI HIMETh TUIOTHYIO YITaKOBKY;

KJIACTEPhl JOJKHBI OBITh MOCTPOCHBI U3 MPOCTEUIINX CTAOUIBLHBIX aTOMHBIX
KOH(DUrypanmii;

KJIACTEPHI JOJKHBI COCTOSTh U3 YETHOTO YHCIIa aTOMOB.

[Ipu kakoil Temneparype TUIUYHBIA (eppoOMarHeTHK Mepeiier B cyneprapa-

MaromMTHOC COCTOSHUC:

20.

[]

T, =1273°C;

T - KV_.
kInfm

To

Tb :ﬁ,
2m,

T, =1000K ;
ho

T, =—.

° Kk

TenmoeMKOCTh MaJIol YacTUIIBI OnpeaeIsieTcs: (GOPMYIION:



7 C,=3R;

S zr:&g(aa)T)g( o)do:

0 cvzwfxg(w)dw;

7 ¢, =9R lg%jﬁ x'e’ _dx;
&, (e -1

0 CV:%R

7.3. OueHo4YHbIe CpeacTBa MAJA NMPOMEKYTOYHON ATTECTAIIMU MO0 UTOram
OCBOCHMS TUCIHHUILIAHBI

7.3.1. Boripochbl K IPOMEKYTOYHOM ATTECTALMH

Cemectp 1
Ne n/m Bonpocsl k 3k3ameny

1. ITonsTE KIIacTEPOB.

2. Knaccudukanus no npuposie K1acTepoB U HAHOOOBEKTOB.

3. Oco6eHHOCTH CBOMCTB M MOBEACHHSI N30JIMPOBAHHBIX KJIACTEPOB U HAHOCUCTEM

4, Mertaumnueckue KiacTepbl, UX CTPOEHUE, CBOMCTBA U CTPYKTYpa.

o. Kpucrannuueckas pemerka 1 Maruueckue 4mcia.

6. I'eomerpuueckas cTpyKTypa U pa3MepHbie 3)(EKThI.

7. Cy1ecTByroniyie MOEIN KJIaCTEPOB, UX HENOCTATKH U IPEUMYILECTBA

8. DU3NKO-XUMUYECKUE CBOWCTBA KPUCTAIIIIOB.

9. TepMonnHaMuyeckuil aHalu3 MOBEPXHOCTU KJacTepa U HAHOOOBEKTOB, MX B3aUMO-
CBSI3b, CTPYKTYpa U MOP(OJIOTHS MOBEPXHOCTH HAHOOOBEKTOB.

10. [Ipoueccrl camoopraHu3aliy B KJ1acTepe U HAHOOOBEKTE, MEXaHU3M (POPMHUPOBAHUS U3
HUX HAaHOCHCTEM

11. HedekTbl cTpyKTypHl U (pa30Bble peBpalieHust B HAHOOOBEKTax

12. Brnusinue Ha npoiecc camoopraHu3aliiy TeMIepaTypHBIX U CUJIOBBIX MOJIeH

13. OcobennocTr 00pa3oBaHus, pOCTa IEHTATOHAILHBIX HAHOOOBEKTOB

14. Mexanu3mbl pOpMHPOBAHUS U3 IEHTArOHAIBHBIX KJIACTEPOB HAHOOOBEKTOB U KPUCTAJI-
JIOB

15. CTpoeHre NeHTaroHaIbHBIX HAHOOOBEKTOB

16. Oo6nactu npuMEHEHNs1 HAHOOOBEKTOB M HAHOCUCTEM

17. Mexanu3mbl HOpMUPOBaHUS U3 HAHOOOBEKTOB TOTOBBIX MUKPOU3ICTUI




18.

MGTOI[I:I HCCIICAOBaHUA KIIAaCTCPOB U HaHOOOBEKTOB

19. Metoa 31eKTPOOCAKICHUHS KaK OAMH M3 HECKOJIBKUX METOJOB MOMYyYSHUsI HAHOOOb-
€KTOB U HAHOCHCTEM

20. Hanokortanuzatopsl.

21. DMITMPUYECKHE METO/Ibl MOACIMPOBAHNUS HAHOOOHEKTOB.

22. [TomysmMnupuveckrue METOIbI MOJICTTUPOBAHUS HAHOOOHEKTOB.

23. Hesmnupuueckue MeTo bl MOJCTUPOBAHHS HAHOOOBEKTOB.

24, [Tpubmmxenue bopua-Onmnenreiimepa.

25. Meroa Xaprpu-doka.

26. ATOMHBIE OpOUTAIIH.

27. Teopust pyHKIIMOHATA IIIOTHOCTH.

28. Teopus Bo3mMyLIEHUS.

29. Metos BaJICHTHBIX CXEM.

30. MeToa MONEKYISAPHBIX OpOHUTAaNeHi.

31. [ToHsiTHE HAHOOOBEKTOB.

32. [TonsiTe HaHOYACTHII.

33. [TonsiTe HAHOKPHUCTAIIOB.

34. Krnaccudukanus mo criocodam moxydeHus! KIIacTepoB U HaHOOOEKTOB.

35. [Ipoueccrl caMmoopranu3aluy U caMocOOPKHU B KIIacTepax U HAaHOOOBEKTaXx.

36. [TonsTHE HAaHOMAaTEPHUAIIOB.

37. [ToHsiTHE HAHOCHCTEM.

38. Knaccudukanus mo reoMeTpudecKiM MpU3HAKaM KJIacTepPOB M HAHOOOBEKTOB.

39. [TonsiTre HaHOM3AENIU.

40. OcobeHHOoCTH pocTa MPH KPUCTAIIM3AIMN U3 KJIACTEPOB HAHOOOBEKTOB U HAHOCUCTEM,
POJIb TEXHOJOTHYECKUX (PaKTOPOB.

41. DHepreTHYeckuii aHajau3 MOBEPXHOCTU KJIACTepa U HAHOOOBEKTOB, UX B3aUMOCBS3b,
CTPYKTYpa U MOP(OIJIOTHSI TOBEPXHOCTH HAHOOOBEKTOB.

42. Mexanu3mbl 00pa3zoBaHUsl KJI1acTepoB U (OPMHUPOBAHUS HAHOOOBEKTOB U HAHOCHUCTEM.

43. [TenTaronanbHble HAHOOOBEKTHI.

44, [Tomysmnupudeckuii pacueT XapakTepUCTUK MOJIEKYIISIPHBIX KJIaCTEpPOB.

45, CymecTByIonMe MOJIENN KIACTEPOB, UX KiIacCHU(PUKALIUSL.

46. Kiacrepubie monenu.

47. XapakTepruCTUKU U30JIMPOBAHHBIX KJIACTEPOB U HAHOCUCTEM.

48. Mertona razoa3Horo cuHTesa.

49, VYpaBuenue Tomcona-I'u60ca.

50. Teopema Kynmanca.




7.3.2. Kputepuu 1 HOpMbI OLIEHKH

dopma nposeje-

HHSA
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
aTrecTanuu
1 DK3aMeH (YCTHO) YcBoeHUe MOTyYeHHBIX 3HAHUN

«OTJIHUYHO»

HOJTHOE, B CUCTEME, B COOTBET-
CTBHH C TPEOOBAaHHUSIMU y4eOHOM
HPOTPaMMBbI; TOITyCKAIOTCS €11~
HUYHBIC HECYILIECTBCHHBIC
OIIMOKH, CAMOCTOSITEIBHO UC-
IpaBJIsieMbIe CTyICHTAMHU

«XOopouro»

Y cBOeHHE MOyYeHHbIX 3HAaHUH
HOJIHOE, B CUCTEME, B COOTBET-
CTBUU C TpeOOBaHUSAMU yueOHOMN
MIPOTPaMMBI; TOITYCKAIOTCS OT-
JIeTIbHbIC HECYIIICCTBEHHBIC
OIIMOKH, UCTIPABIISIEMBIE CTYACH-
TaMH TI0CJIe YKa3aHUs IPETo/1aBa-
TEJIs HA HUX

«yZOBJIETBOPUTEIBHO

Y cBOeHHE MOyYeHHbIX 3HAaHUH
HETOJIHOE, OJTHAKO 3TO HE MpersT-
CTBYET YCBOEHHIO IOCIIEYIOLIETO
IIPOrpaMMHOI0 MaTepuaa; a0-
IIyCKaOTCS OTAENIBHBIE CYIIIE-
CTBEHHBIE OIIMOKH, UCIIPABJIECH-
HBIE C IOMOIIIBIO MPENOIaBaTENs]

«HECYHOOBJICTBOPUTCIIBHO»

VYcBoeHnue yueOHOro Marepuasia
HEMOJIHOE, OECCUCTEMHOE, UTO
MPEISATCTBYET YCBOSHHIO TTOCIIE-
nyroliei yueOHoi nHpopmanuu;
CYIIIECTBEHHBIC OIITMOKHU, HEUC-
IpaBJsieMble JaXKe C TOMOIIIBIO
nperno/iaBaTess




8. YueOHO-MeTOAMYEeCKOEe M MH(POPMALIMOHHOE O0ecriedeHUue TUCHUILIMHBI

8.1. O6s3aTenibHAs IMTEPATYypa

Tun (yueOHHK,
yueOHoe 1moco-

Koaun4yecTBO B

Ne oue, yueOHO-Me- HAay4HOIi 6ubano-
ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJioBOK) T'ox u3nanus
n/n TOAUYECKOE I0- Texke / Haumeno-
colue, NpaKTH- Banue JObC
KYM, Ap.)
Mertobl nosTyyeHus 1 CBOWCTBA HAHOOOBEKTOB :
yuebHoe ocobue / H. 1. Munbko, B. B. Ctpokosa,
H. I1. Munsxo, B. B. . B. Xepnorckuii, B. M. Haprie. — 3-¢ 3.,
1 | Crpokoga, U. B. XKep- crep. — Mocxsa : ®JIHTA, 2019. — 165 ¢. — YyeOHoe nmocodue 2019 OBC "Jlanp"
D o r TP | ISBN 978-5-9765-0326-7. — Texcr : 5IeKTpoH-
HOBCKUii, B. M. Hapues .
HbIH // JIaHb : 2IeKTpOHHO-OMOIMOTEeYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/119402
Prrxonkos, J[. 1. Hanomarepuassl : yue6HOe moco-
6ue / 1. U. Peoxonkos, B. B. JI€suna, 2. JI. [I3un3u-
I V1. Pxonkos, B. B. rypu. — 5-e uzg. — Mocksa : JIJabopaTopus 3HaHUH,
, 2017. — 368 c. — ISBN 978-5-00101-474-4. — " "
2 JIésuna, D. JI. JI3um3u- . VYuebOHOE mocodue 2017 ObC "Jlanp
Texcrt : anexkTpoHHbIH // JlaHb : 31eKTpOHHO-O0MOIHO-
rypu .
teyHas cuctema. — URL:
https://e.lanbook.com/book/94117
OcHoBel HaHoTexHONOoruM : yueOnuk / H. T. Ky3ne-
oB, B. M. HoBotopries, B. A. XKab6pes, B. 1. Map-
H. T. Ky3nenos, B. M. roJuH. — 2-€ u3a. — Mocksa : JIabopaTopus 3Ha-
Hogoropres, B. A. uuii, 2017. — 400 ¢. — ISBN 978-5-00101-476- " .
3 XKabpes, B. 1. Mapro- 8. — TekcT : aneKkTpoHHbIH // JIaHb : 31eKTpOHHO- ¥ ueOnuK 2017 ObC lar
JIVH 6ubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/94129



https://e.lanbook.com/book/119402
https://e.lanbook.com/book/94117
https://e.lanbook.com/book/94129

8.2. lonmosiHUTEILHAS JIUTEpPATYypa

Tun (yueOHHK,
yueOHoe 1moco-

KosmuectBo B
HAay4HOIi 6ubano-

Ne One, yueOHO-Me-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBOK) T'ox u3nanus
n/n TOANYECKOE I0- Texke / Haumeno-
co0ue, NpaKTH- Banue DbC
KYM, 1p.)
bynakos, A. A. MarepuaJibl U METO/Ibl HAHOTEXHO-
noruit : yaueOHoe mocobue / A. A. bynakos. — Ya :
BI'TIY umenu M. Axkmymisl, 2012. — 126 c. —
1 | A. A. bynakos ISBN 978-5-87978-833-4. — TekcT : 31eKTpOH- YyeOHoe nmocodue 2012 ObC "Jlanp"

HBIH // JIaHb : 2IeKTpOHHO-OMOIMOTEeYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/70165



https://e.lanbook.com/book/70165

8.3. Ilepeuenb npodeccHOHANBHBIX 023 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

° MetannoobpaboTka [DIeKTpoHHBIN pecype| : HAyYHO-TIPOU3B. JKYPH. / DJIEKTPOH.
www.biomagres.com/content - apxuB crareii xypHaia BioMagnetic Research
and Technology, mocBsIIEeHHOr0 HAHOTEXHOJOTHSIM.

o http://thescipub.com/journals/ajnt - peneH3upyemblii kypHaa American
Journal of Nanotechnology my6mukyeT pe3yabTaThl HCCIIEIOBAaHUNA B 00J1aCTH Ma-
TEpUHU HA AaTOMHOM U MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - penensupyemsiii xypaan Mechanics of
Advanced Materials and Modern Processes myOimKyeT pe3yabTaThl HCCIICI0BA-
HUI B 00JIACTH MEXaHUKH COBPEMEHHBIX MaTEPUAJIOB, OCOOBIM aKIEHT JETIAeTCsI
Ha QU3UKY U MEXaHHKY JePOpMaIliuu, MOBPESKICHUS U Pa3pyIICHHSI B TPOU3BOI-
CTBEHHBIX IPOIIECCaXx.

o http://www.immijournal.com - pereH3upyeMblii xkypHai Integrating
Materials and Manufacturing Innovation myOnukyeT pe3yiabTaThl UCCIIEI0BaHUN
B 00JIaCTH OTKPBITHS, PA3BUTHS U IPUMECHECHHS MaTEPHAIIOB C IIEIBIO MTpaKTHUe-
CKOTO MCITOJIb30BAHUS B POU3BOICTRBE.

o WebofScience[ DnekTpoHHbIN pecypc] : MyJIbTUAUCIUIUIMHAPHAS pedepa-
tuBHas Oasa manubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum 10-
ctyna : apps.webofknowledge.com. — 3ari. ¢ akpana. — 3. pyc., aHTJI.

o Scopus[DnekTpoHHBI  pecypc] : pedepaTuBHas 0Oa3za  JTaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexum goctyma : scopus.com. — 3arj. ¢
3KpaHa. — 3. pyc., aHII.

o Elibrary[DnexTpoHHbIil pecypc] : HayyHasi 3JIEKTpOHHAs OMOIMOTEeKa. —

Mockga : HOb, 2000— . — Pexxum goctyma : elibrary.ru. — 3arn. ¢ skpana. — f3.
pyc., aHIJL

o SpringerLink[DnexTpoHHBII pecypc] : [6a3a JTAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum moctymna : link.springer.com. —
3ari. ¢ aKpaHa. — S3. aHrI.

o ScienceDirect]| 1eKTpOHHBIN pecypc] : KOJJIEKIIHS AIEKTPOHHBIX KHUT U3-
natenbctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum mocryna
sciencedirect.com. — 3aru. ¢ 3kpaHa. — SI3. aHr.

o Cambridgeuniversitypress[ DJIIEKTpOHHBIN pecypc]| : KypHajbl U31aTelb-
crBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexum poctyna :
cambridge.org. — 3aru. ¢ skpana. — SI3. aHri.

o NEICON[DnexkTpoHHBIN pecypc]| : dJeKTpoHHas HWHGOpPMAIHS : apXuB
Hay4yHbIX XypHanoB. — MockBa : HOMKOH, 2002— . — Pexum pocrymna :

neicon.ru/resources/archive. — 3aru. ¢ sxpana. — f3. pyc., anri.
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8.4. IlepeyeHb MPOrpaMMHOI0 o0ecrieyeHust

Ne Hanmenosame IO PexkBU3HUTHI zmrongpa
n/n (n1ata, HOMep, CPOK JelCTBHS)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok neit-
CTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok aeii-
cTBus - Oeccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok neicTBus - OeCCPOUHO
3 MathCAD I'K Ne 83 o1 31.01.2008 (mom. cora. Ne84 ot

31.01.2008) (6eccpounas)

8.5. Onucanue marepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM JIS OCY-
IIEeCTBJICHNUSI 00Pa30BATEJIbHOI0O MPOIEeCCa MO JUCHUIITIMHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHIi, MACTEPCKUX U
Ap. 00BEKTOB /1Jisl IPOBe/ieHUs MPaKTHYe-
CKHUX H JIa00pATOPHBIX 3aHATHUM, IOMeIIe-
HHUH 1JI1 CAMOCTOATEIbHON padoThl 00yua-
IUXCH (HOMep ayAUTOPHUH)

Ilepeyenb 0OCHOBHOTO 000pPY10BAHHSA

Y4ueOHast ayTUTOpHS IS IPOBEICHHS 3aHS-
TUH JIEKIMOHHOTO TUMA. Y4yeOHas ayAuTopus
IUISL IPOBEICHUS 3aHITUH CEMUHAPCKOTO
TUna. YueOHas ayJUToOpus sl KypcOBOTO
POEKTHPOBAHUS (BBITIOTHEHHUST KYPCOBBIX
pabot). YueOHast ayaiuTopHs JUIsl IPOBee-
HUS TPYIIIOBBIX M WHAWBUIYAIBHBIX KOH-
cyibTanuil. YueOHast ayIuTOpHs Ui IpOBe-
JICHUS 3aHATHH TEKYIIET0 KOHTPOJIS H MPO-
MEKYTOUYHOM aTTeCTaINH.

I'-326

Croubl yueHnueckre (MOHOOJIOKH) IBYyX-
MECTHBIE , CTOJI IPENOAABATENbCKUM, CTYI
IIpEroAaBaTeIbCKU, JOCKa ayJTUTOPHAs
(MenoBas), 5KpaH HaBECHOMH, cTallMoHap-
HBIH MIPOEKTOP, MPOLIECCOP, MBIIIb KOMITb-
I0TEpHAasl, MyJbT AJI IPOEKTOpa

JlaGopatopus "KomnbroTepHOE MOJIETUpPOBa-
HUE (pU3NYECKUX MpoLeccoB”
I'-426

Croubl y4eHUUYECKUE ABYXMECTHBIE, CTOJ
MPETIoIaBaTeNIbCKUH, CTYIIbsI, JOCKA ay/IH-
TOopHas (MenoBasi), MPOEKTOp, IKpPaH, aKky-
CTHYECKasi CHCTEMa, KOMITBIOTEP TIPEero 1a-
BaTeJIsl, KOMIIBIOTEPHBIN CTOJ, KOMITBIOTEP
CTyJIeHUeCKHi, Kadenpa

[TomerieHue 17151 CAMOCTOSITENNEHON PabOTHI
CTYJICHTOB
I-401

CroJibl y4eHUUYECKHUE, CTYIIbsI yIECHUUE-
ckue, [IK ¢ Beixogom B cetb HTEpHET
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