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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CrnocobeH aHaIM3UPOBaTh, MHTEPIIPETUPOBATH M 0000IIATh PE3yJbTaThl SKCIICPUMECHTAIBHBIX U
pPacYeTHO-TEOPETUUECKUX padOT B M30paHHON 00JaCTH XMMHH WA CMEKHBIX HAyK

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-2 Criocoben AHamM3UpyeT, CHUCTEMATH3UPYET HAyIHO-TECXHUUIECKYIO
aHAJIM3UPOBATE, nH(pOpMAIIMIO O CBOWCTBaX, METOJAX MONY4YEHHUS U
WHTEPIIPETUPOBATH U WICCIIEIOBaHUS HaHOMaTepHaJIOB u OIIEHHUBAET
000011aTh pe3yabTaThl BO3MOYXHOCTH UX TIPUMCHCHHS
JKCIIEPUMEHTAIBHBIX U
pacueTHO-TEOPETHYECKUX
pabot B n36paHHOit o0nmacTu
XMMHH WIF CMEXHBIX HayK

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-2 CrnocobeH aHamuM3MpoBaTh, HWHTEPIPETHPOBATH M 0000IIaTh pe3yabTaThl
HKCTIIEPUMEHTAIBHBIX M PacCYETHO-TEOPETUYECKUX PAa0OT B M30paHHOM 0OJACTH XHUMHHU
WA CMEKHBIX HayK

Ne HanmenoBanwme ®dopma oOydeHus
n/n JUCIHTUINH, OuHas OuHo-3204H
OTIPENCIISIOIINX (cemecTtp) as
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3H 1131411 ]3(5
1 |McTopus u + +
METOAONOTHS XUMHH
2 |O3HaKOMHTETbHAS + +
MPaKTHKA
3 | [Ipemnurmomuast + +
MIPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:




JucrumnHa «OU3nKoXuMUs HaHOMaTEPHAIOB» OTHOCHUTCS K 00s13arebHOM yacTu yueOoHoro miana OIl o
HamnpasyieHuto moArotoBku 04.04.01 - Xumus.

JucuunnuHa « PU3MKOXUMUS HAHOMAaTepHaJloBy» U3ydaeTcs B 1 cemecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.

OuHnas: 6 3.¢.

OuHo-3a04Hast: 6 3.¢.

B yueGHoi paGoTs! Ounas OuyHo-3a04yHas

(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 216 216
KonrakTHast pabora 48 26
Jlexuuu (Jlexuum) 16 10
[Tpaktuueckue (Ilpakt. pab.) 32 16
CamocrositensHas padota (CP) 132 154
OK3amMeH 36 36

3.2.ConepxaHue Kypca:

Ne Ha3zpanwne Bun yuebnol paboThI, yac. DopMBI TEKYIIIETO
TEMBI paszeia/TeMsbl Jexmyn | Tpakr. CP KOHTPOJIS

pao.
O [0-3] O |0-3] O |03

1 cemectp

1 Knaccudukarus CobecenoBanue
HaHOPa3MEPHBIX
3¢ heKToB.
Hanococrosinue
Bewecrsa. [lyrtu
CO3J1aHus
HAHOCOCTOSIHUS
BELIECTBA U POJIb
IIPEIIECTBYOLINX
IIPOLIECCOB

2 OcHOBBI Ompoc
PaBHOBECHOMU
TEPMOJUHAMUKU U
TepMOJIMHAMHUKA 4 2 8 4 126 |30
MIOBEPXHOCTH U
IIOBEPXHOCTEH
pasznena ¢a3




3 Knacrepsl. Ponb Omnpoc
KJIaCTEPOB B
HAJIMYUHU
HaHOPa3MEPHBIX
3¢ heKToB.
Knaccudukanus
knactepoemo IIL. | 3 | 2 | 6 | 2 |26 | 32
Cy3nanesy.
DKcIepuMEHTAJIbHbI
€ JI0Ka3aTesbCTBa
o0Opa3oBaHUs
PEaKIMOHHOCIIOCO0
HBIX KJIaCTEPOB

4 Hexoropsie Omnpoc
TEPMOJUHAMUYECKU
€ U KHHETHYECKUE
aCTIEKTHI
HaHOPa3MEPHBIX

3¢ heKToB.
Camoopranuzanus
HAHOYACTHII Ha
Mex(a3HbIX
MOBEPXHOCTAX

5 [TogaBneHue CobecenoBanue
HAaHOPA3MEPHBIX

s dexToB
HAaHOMATEePUAJIOB
ajzcopbaramu U3
ra30BOH U KUIKOU
¢a3. Hexoropsie
BOTIPOCHI CO3TIaHMS
XUMHYIECKHX
HAHOTEXHOJIOT Uit

Tema 1. Knaccupukanusi HanopasMepHbIxX 3¢ pexros. Hanococrosinne Bemecrsa. Ilyru coznanus
HAHOCOCTOSIHMS BellecTBAa U PoJib npeamecTByomux npoueccos (OITK-2)

Jlexknus.

Hectepuueckne 53(¢dexTsr,00yciaoBiIeHHbIE TMEPEXog0M BellecTBa B HaHococTosiHue. [lommepikanue
HAaHOCOCTOsIHMSL ~ BewlecTBa. lIpupoma  BO3AEHCTBHMS — NPEALIECTBYIOIIMX — PEaKLMM, BEAyIIHX K
BO3HMKHOBEHHUIO HAHOCOCTOSIHHS BEILlECTBA U HaHOpa3MepHbIX 3 dekroB. [yt coznanus u noxaepxanus
HaHOCOCTOSIHUS BELIECTBA

IIpakTH4eckoe 3aHATHE.
1. BO3BHMKHOBEHHE KOHIIETIUN «HAHOMAaTEPUAIOB)
2. HepaBHOBECHOCTh HAHOPA3MEPHBIX CUCTEM.
3. BausHue pa3Mepa KpUCTaIIIMTOB HAa CBOMCTRBA.

4.0xuaHle pe3Koro M3MEHEHHUs (PU3HKO-XMMHMYECKUX W DHEPreTMYECKUX XapaKTepUCTUK  OT
HAHOCOCTOSIHMSI BELLIECTBA.

5. IlyTtu co3maHns HAaHOCOCTOSIHUS U MTOJAEPKAHUSL.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Hcropus pa3BUTHs IPEACTABICHUI 0 HAHOMAaTepUaax.
2. Ilpoueccsl camoopranu3aiv B XAMUM HAHOMAaTepHaioB

3. VYmiepoaHsle MaTepHalibl Kak akKKyMYJISITOPBI BOZOpoAa YIIIEPOAHbIE MaTEpHabl KaK aKKyMYJITOPBI
BOJIOPOJIA.



4. IlyTm nporHo3uMpoBaHHMs HAHOPa3MepPHBIX 3¢ (PeKTOB HaHOMATEPHAJIOB.

Tema 2. OCHOBbI PABHOBECHOM TEPMOAUHAMUKHU U TEPMOAUHAMHUKA MOBEPXHOCTH U NMOBEPXHOCTEM
pasnena ¢as (OIIK-2)
Jlekumus.

HexoTtopeie moHATHA W ompeneneHus. 3aKOHbl TEPMOAMHAMHUKH, TEPMOJUHAMUYECKHE TMOTEHIUAIBI U
suTponms. [Ipupona rpaHuIiel pasaena >KUIKOCTh-TIap. AIre3us W Koresws. AnmcopOumst U aecopOrus.
N3orepmer ancopOumu. Tepmonnaamuka (ha3oBbIX EPEXOA0B, HHIYITUPOBAHHBIX JTABICHHEM

IIpakTH4eckoe 3aHATHE.
1. 3akOHBI paBHOBECHOW TEPMOJANHAMHUKHU.
2. CBobonnas sueprust [m60ca u ['enbmromnsiia. Kpurepun camMonpon3BoIbHOTO TEUEHUS TpoLiecca.
3. TepmonriHaMUKa TOBEPXHOCTH.
4. Ilpupona rpaHullbl pas3ziesna )KUIKOCTb-TIap.
5. HckpuBi€HHasi MOBEPXHOCTh pa3zena.

6. PanHue uccnenoBaHus CBSI3U (PU3MKO-XMMHYECKUX U TEPMOIMHAMHUYECKUX XapaKTEPUCTUK BEIIECTBA C
3¢ PEKTUBHBIM pa3MepPOM YACTHII.

7. AHanmUTUYECKUE 3aBUCUMOCTH TEPMOAMHAMUKY, YUUTHIBAIOLIHE Y(PPEKTUBHbBIE pa3Mephl YaCTHIL
HaHOCTPYKTYPUPOBAHHBIX MaTepUaJIOB.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
. HanorexHonoruu, pu3nko-xuMn4ecKue CBOCTBA U NIPMMeHEeHHe HAHOMATEPHUAJIOB.
. Pasmepnbie 3¢ deKTHl B XMMUM FeTEPOreHHbIX CHCTEM
. Mertaninyeckne HAaHOCHCTEMBI B KaTaJiu3e

AW N -

. Poab pa3zmepHbIX 3¢ eKTOB U MOBEPXHOCTEH pa3aesa B PU3HKO-XUMHUYECKHX CBOMCTBAX
HAHOMATEPHUAJIOB

Tema 3. Kinactepsl. Posib ki1acTepoB B HaJIu4uu HaHopa3MepHbIX 3¢ dexToB. Knaccupukanus
kiaacrepos 1o U.I1. Cy3naneBy. IkcriepuMeHTaJbHbIE 10KA3aTeJILCTBA 00Pa30BaHMs
peakuuoHHOCoCOOHBbIX KiaacTepoB (OIIK-2)

Jlekumus.
Knaccudukanus kimactepoB Mo MpUPOJE U PEAKIIMOHHON CrOocOOHOCTH. Poib KiacTepHBIX 00pa3oBaHUM.
CTabWIbHOCTh KJIACTEPOB M UX XMMHUYECKas aKTUBHOCTh. MOJEKYIsSIpHbIE KjacTephl MeTaioB. ['a3oBble
Oesnurananble  kinactepbl. Kosutomanele kiacTepbl. TBepAOTeNbHbIE HaHOKIACTEephl. MaTpuyHbie
HaHOKJIAacTepbl. TOHKHE HAHOCTPKTYPUpPOBaHHbIE IUIEHKH. OKCIEpUMEHTAlbHBIE J0Ka3aTelbCTBa
00pa3zoBaHUs PEaKIIMOHHOCTIOCOOHBIX KJIACTEPOB.

IIpakTnyeckoe 3ansATHE.

Ponb ki1acTepoB B HANWYMK HAHOPA3MEPHBIX IPPEKTOB.

Knaccudukanus kmacrepos no M.I1. Cy3nanesy.

DKCHepuMEHTAIbHBIE I0KAa3aTeIbCTBA 00PAa30BaHUS PEAKIIMOHHOCTIOCOOHBIX KIIACTEPOB.

b S

HekoTopsie TepMognHaMUYeCcKie M KWHETUYECKUE aCTIEKThl HAHOPa3MepHBIX (D PEeKTOB.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

Camoopranm3aliys HAaHOYaCTHIl Ha MeK(Da3HbIX TOBEPXHOCTIX

OO0pa3oBaHue KIacTepPOB 3a CYET PACTBOPEHUS HHTEPMETAILTMYECKHUX (ha3.

[Tpumepsl pacTBOpEHHSI HHTEPMETAJIITHIOB.

el

®da30Bble NEPETPYNITUPOBKHU.

Tema 4. HexoTopble TepMOIUHAMHYECKHE H KHHETHYECKHE aCIeKThl HAHOPa3MepPHbIX 3P peKToB.
Camoopranusanusi HAHOYACTHI] HA MeK(a3HbIX MOBEPXHOCTIX
(OIIK-2)
Jlexknus.



Teopetnueckuii ananu3 mnpobinembl. lomoreHHas Hykieauus. lereporeHHass Hykieanus. MexaHU3M
Hykieanuu JIBymepHas Hykieanus. TuUObl MEXaHM3MOB T'eTEPOr€HHOTO  3apObIIe00pa30oBaHusl.
Mexanusmbl  Donmpmepa - Bebepa u ®panka — Ban-nep-MepBe. ATOMHUCTHUECKHH MOAXOA K
TepMOJMHAMUKEe Hykieanun. dopmMupoBaHre HOBOW MOBEPXHOCTH. PocT 3apoabimeii HOBO# (asbl mpu
ANEKTPOXUMHUECKON KpucTammu3aun. Jnddy3noHHbIi pexuM.

IIpakTH4Yeckoe 3aHATHE.

Hanopasmepnsbie 3pQeKThl B yCIOBUAX PABHOBECHS.

Hanopasmepnsie 3(h(hekThl B yCIOBUSAX, YIAJCHHBIX OT COCTOSHHS PAaBHOBECHSI.

W30nupoBaHHas 1 HEU30JIUPOBAaHHAS CHCTEMA.

el

I'omorennas Hykieanus.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

I'ereporennas Hykneanus.

MexaHu3M HyKJI€aluu.

Turmbel MEXaHU3MOB T€TEPOTEHHOTO 3apOJIBIIICO0PA30BAHMS.
ATOMUCTHYECKUN MOAXO0A K TEPMOIMHAMUKE HYKJICALIHH.

A

DopMHUpOBaHUE HOBOU IIOBEPXHOCTH.

Tema 5. Ilonasyenne HaHOpa3MepPHBIX 3 (PEeKTOB HAHOMATEPHUAJIOB aiIcOpOATAMM U3 ra30BOH U
sknakon pas. Hexkoropblie BOonpockl co31aHus XumMuuecknx HaHoTexHosiorui (OIIK-2)

Jlexkuus.

[TonaBnenne HaHopasMepHbIX 3PPEKTOB HAHOMATEPUATIOB aJcopOaTaMu U3 Ta30BOM | kUKo (a3. O0mme
3aKOHOMEPHOCTH XEMOCOPOIINY Ha CBE)XEe0OPa30BaHHOHN MMOBEPXHOCTH JKelle3a U IIMHKA.

IIpakTnyeckoe 3aHsATHE.
1. IlogaBnenne HaHOPa3MEPHBIX FPPEKTOB HAHOMATEPHATIOB aJicOpOaTaMu U3 Ta30BOW M KUAKOH (a3.
2.001mue 3aKOHOMEPHOCTH XEMOCOPOIMH Ha CBEKEOOPA30BAHHOM MTOBEPXHOCTH KeJie3a U ITUHKA
3.IIponecc GIOKMPOBKH aKTUBHBIX LIEHTPOB MOBEPXHOCTH MOJICKYJIaMHU BOIBI.

4.briokupoBKa MOJIEKyJIaMu Kuciaopoza. brokupoBka akTHBHBIX LIEHTPOB Pa3IMYHBIMU IPUMECSIMH,
HaXOJSALIMMHUCS B BO3IIyXE.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1.YmpaBiieHre CTeTeHbI0 HEPAaBHOBECHOCTH BEIIECTRA.
2.I1lytu crabunu3anuy HAaHOCOCTOSTHUS BEIIECTRA.
3.IIpoBeneHne NPEAIMISCTBYIOIMIMX XHUMHUYECKHX PEAKIUH, YCTPAHSIOMMX OJOKUPATOPHl C AKTUBHBIX
IIEHTPOB.
4. Poct 3apozpliieii HOBOH (a3bl IpU SIEKTPOXUMHUYECKON KpucTammu3auu. Jnddy3noHHbIH pexnuM.
5. CBoboaHas moBepxHOCTh. Yncio 3apoapiiei oopazoBanus HOBo moBepxHoctu 1o FO.JI. amOypry.
6. Camoopranm3aiysi HAHOUACTHUI] Ha MeXK(a3HBIX TOBEPXHOCTSX.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIb — 40 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaxabIi
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. |Knaccugukanus | Cobeceno 10 10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
HAHOpa3MEpHBIX | BaHUE IyOOKHe, CHUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOIHO OTBEYAaeT Ha
3¢ eKToB. BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
Hanococrosnue 7-9  OaloB — CTYAGHT BJIaJCET MPEICTABICHHBIM MAaTEPUaJIOM,
BeniecTBa. [lytn OTBEYAECT Ha 3aJIaHHBIC BOIPOCHI
CO3JaHuUs 6-3 Oamma — WMEIOTCA HEAOpaOOTKH, MaTepua MPEACTaBICH HE
HaHOCOCTOSIHUS paIoHAIBHO, CTYJICHT BIAJCET HEMOJHON MH(pOpManuel Mo Teme,
BEIIECTBA H 3aTPYIHSACTCS C OTBETaMU Ha 3a/1aBacMbI€ BOIIPOCHI
poib 0- 2 ©OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo Biageer
MPEALIECTBYOIT uH(pOpMAIEeH MO TeMe, MPH OTBETE HCIIONB3YET 3aroTOBICHHBIN
UX IPOLIECCOB TEKCT, 3aTPYJAHSCTCS C OTBETAMH Ha 33]]JaBAEMbIC BOTIPOCHI
2. OcHOBEI Omnpoc 15 15 6annoB - cTyAeHT cBOOOTHO BIIaZCEeT MaTEpHAIIOM, IEMOHCTPUPYET
paBHOBeCHOM IyOOKHe, CUCTeMaTH3UpOBaHHBIE 3HAHMs, CBOOOIHO OTBEYAaeT Ha
TEPMOJAUHAMUKHU BOIMPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
u 10-14 0GannoB — CTYOEHT BiaaeeT NPEACTaBICHHBIM MAaTepUalioM,
TEPMOIMHAMUKA OTBEYACT Ha 3aJaHHBIC BOIPOCH], MPHCYTCTYBYIOT OTICIHHBIC
MOBEPXHOCTHU U HEI0CTaTKu, oMok (He Oomnee 3-X )
MOBEPXHOCTEH 9-5 OGamma — wWMeEIOTCA HEAOPaOOTKH, MaTepua MPEACTABICH HE
paszaena ¢as3 paIoHAIBHO, CTYJICHT BIAJCCT HEMOJHON MH(pOpManuel Mmo Teme,
3aTPYIHACTCS C OTBETaMU Ha 3a/1aBacMbI€ BOIIPOCHI
0- 2 OamnoB - HMMEIOTCS HEAOPaOOTKH, CTyAEHT ciabo BiageeT
uH(pOpMAIMEH MO TeMe, MPH OTBETE HCIIONB3YET 3aroTOBICHHBIN
TEKCT, 3aTPYJAHSCTCS C OTBETAMH Ha 33]]JaBAEMbIC BOTIPOCHI
3. |Knactepst. Pois |Onpoc(ko 10 10 6am10B - CTyAeHT CBOOOMHO BIIAZEeT MAaTEPHAIOM, IEMOHCTPHPYET
KIIACTEPOB B | HTPOJIbH TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYAaeT Ha
HaJIMYUHU blii cpe3) BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
HaHOPa3MEPHBIX 7-9  OamoB — CTyAEHT BJaAEeT MPEACTaBIEHHBIM MaTeprajoM,
3pPEeKTOB. OTBEYAET Ha 3a/IaHHBIE BOTIPOCHI
Kiraccudukanus 6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
KJIACTEPOB TI0 paIoHaIbHO, CTYJIEHT BIaJeeT HEMOJHON MH(pOopManuei mo Teme,
N.IL 3aTPYJIHSIETCSA C OTBETAMU Ha 3a/1aBa€MbI€ BOIPOCHI
Cy3nanesy. 0- 2 OammoB - WMEIOTCA HEXOPabOTKH, CTYISHT cllabo BiIaaceT
DKcIiepruMeHTal nH(poOpMaIe Mo Teme, MPH OTBETE€ HCIOIB3YET 3arOTOBICHHBIN
bHBIE TEKCT, 3aTPyAHIETCS C OTBETAaMH Ha 33/]JaBaeMbI€ BOTIPOCHI
JI0Ka3aTeIbCTBa
00pazoBaHUs
PEaKInOHHOCIIO
COOHBIX
KJIACTEPOB
4. Hexotoprie  |Ompoc(ko 10 10 6am10B - CTyAeHT CBOOOMHO BIIAZIeeT MaTePHAIOM, IEMOHCTPHPYET
TEPMOIMHAMUYE | HTPOJIbH TyOOKHe, CHCTeMaTH3MpOBaHHBIE 3HAHHS, CBOOOMHO OTBEYaeT Ha
CKHUE U blii cpe3) BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
KHHETHYECKHE 7-9  OamoB — CTyAEHT BJaAEeT MPEACTaBICHHBIM MaTeprajoM,
ACTIEKTHI OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
HaHOPa3MEPHBIX 6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
3pPEeKTOB. paIoHaIbHO, CTYJIEHT BIAJeeT HEMOJHON HH(popManuel mo Teme,
Camoopranu3ait 3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMbI€ BOIIPOCHI

1Sl HAHOYACTHII
Ha MeX(}a3HBIX
TIOBEPXHOCTSIX

0- 2 OammoB - WMEIOTCA HEXOPabOTKH, CTYIEHT clIabo BIIaaceT
uHpOpMaIMe TO Teme, TPU OTBETE HCIONB3yeT 3aroTOBICHHBIN
TEKCT, 3aTPY/IHSIETCS C OTBETAMH Ha 3aj[aBaeMble BOIIPOCHI




5. | TonmaBnenme |Cobeceno 15 15 OamioB — CTYOEHT CBOOOJHO BJaJeeT MaTepuajoM,
HaHOpPa3MEpPHBIX | BaHUE JEMOHCTPHPYET NIyOOKHe, CUCTEeMaTU3NPOBaHHbIE 3HaHUS, CBOOOTHO
a¢exToB OTBEYAET Ha BOIIPOCHI HCIIONB3Ys npo¢eCCHOHATILHYIO
HaHOMaTEepHUAIIO TEPMHHOJIOTHIO
B ajicopbaramu 8-14 OGamoB — CTyAEHT BIafeeT MpPEACTAaBICHHBIM MaTepHajoM,
13 ra3oBOd U OTBEUAET Ha 3aJJaHHbIC BOMPOCHI, IPUCYTCTBYIOT HEOUYETHI, OLIMOKH.
KHUIKOH a3s. 3-7 Ganma — B CTpYKType U O(OPMIICHHUH MpPE3CHTALMH HMEIOTCS
Hexkoropsie HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
BOIIPOCHI panMoHaIbHO, MAJ0 WILUTIOCTPATUBHOTO MarepHaia, CTYJCHT BlajceT
CO3/1aHus HemoMHOW HMH(popManueil mo TeMe, 3aTpyAHSETCSl C OTBETaMH Ha
XUMHYECKHIX 3aJ1aBacMbI€ BOIIPOCHI
HaHOTEXHOJIOTH 0- 2 Gama - B CTPYKType W O(QOPMIICHWHU TMPE3CHTALUN HMEIOTCS
i HenopaboTKH, MaTepuall MPEeACTaBlIeH CIUIOIIHBIM TEKCTOM, Mallo
WTIOCTPAaTUBHOTO MaTepualia, CTyIeHT ciabo BianeeT nHpopMauen
0 TeMe, IMpH OTBETE HCIIOJNB3YET 3arOTOBIECHHBIM  TEKCT,
3aTPYIHAETCS C OTBETAMHU Ha 33aBa€MbI€ BOIIPOCHI.
6. [NocemaeMocTs 10 10 6annoB — crygent nocetui Bce 100% 3ansaTuii
7-9 6annoB — cTyaeHT nocetun He MeHee 80% 3aHsaTuit
4-6 6amioB — cTyeHT nmocetwi He MmeHee 50% 3anaTuit
1-3 Ganma — cTyOeHT moceTua He MeHee 25% 3aHsaTuil
Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
7. [IpemuansHbie OaIbl 20 [IpemuanpHble 0ajuibl MOTYT OBITH HAa4YHMCICHBI 3a YYacTHE B
KOoH(epeHIH
8. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYICHT pacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
OuseTa Ha OIEHKY «OTITUIHOM.
9. |WunuBunyanbHBIC 3a1aHUS, 50 TepMonuHaMUUeCKUE BBIBOIBI BHIPAKECHUN JJII TEPMOAMHAMUYECKUX
C TIOMOIIBIO0 KOTOPBIX (yHKIMIA OpUEHTHPOBAHHBIX HA HAHOMATEPUAJIBL.
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
10. HUroro 3a cemectp 100

HtoroBas omeHka 1o »dk3aMmeHy BeicTaBiseTcs B 100-0aynibHON 1mikame W B TPaTUIMOHHOMN

yeTplpexOamnipHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OIGHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Omnpoc

Tema 2. OCHOBBI PaBHOBECHOW TEPMOAMHAMUKHN U TEPMOAMHAMHKA ITOBEPXHOCTH M MOBEPXHOCTEN pazjiena

1. 3aKoHBI paBHOBECHOW TEPMOINHAMUKH.

da3

2. CBobOopanas sHeprus ['m66ca u I'enbmromnbiia. Kpurepuu caMonpon3BoIbHOTO TEUSHHUS MPoIIecca.

3. TepMoaMHaMHKa TIOBEPXHOCTH

4. ITpupona rpaHulbl pa3aena sKUIKOCTh-Tap.

10
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5. PanHue uccneoBaHus CBSI3U (PU3UKO-XMMUYECKUX U TEPMOIMHAMHUYECKUX XapaKTEPUCTUK BEIIECTBA C
3¢ PEeKTUBHBIM pa3MepPOM YACTHII.

6. AHanTUTHYECKUE 3aBUCUMOCTH TEPMOAMHAMUKY, YUUTHIBAIOLIHE Y(PPEKTUBHbBIE pa3Mephl YaCTHI]
HaHOCTPYKTYPUPOBAHHBIX MaTepUaIOB.

Tema 3. Knactepsl. Ponb kactepoB B Hanmuuuu HaHopa3MepHbIX 3¢ dektoB. Kimaccudukanms kiactepos 1o
N.I1. Cy3naneBy. DKcriepuMEHTaIbHBIE T0Ka3aTeIbCTBA 00Pa30BaHUs PEAKIIMOHHOCIIOCOOHBIX KIaCTEPOB

. Ponb kitacTepoB B Hamu4nK HaHOPa3MEPHBIX d(HPEKTOB.
. Knaccugukanus knactepos o W.I1. Cy3naney.
. DKCTIepUMEHTAJIbHbIE I0Ka3aTelIbCTBA 00Pa30BaHUS PEaKIIMOHHOCIIOCOOHBIX KJIaCTEpPOB.

B W N~

. HexoTopbie TepMorHaMU4eCKe U KHHETUYECKHE aCIIeKThl HAHOPa3MEPHBIX 3(h(HeKToB.

Tema 4. HexoTopbsle TepMOIMHAMUYECKUE U KUHETHUECKUE acTIeKThl HAHOPAa3MEPHBIX APPEKTOB.
Camoopranuzanys HaHOYACTHIL Ha MEX(a3HbIX MOBEPXHOCTSIX

. 'ereporennas Hykiieanus.

. MexaHu3M HyKJIealuu.

. Turbl MEXaHU3MOB reTEPOTeHHOTO 3apOIbIIIe00pa30BaAHMSL.
. ATOMUCTHYECKHUI MOAXO0/l K TEPMOJMHAMUKE HYKJICALINH.

Dn B W N =

. DopMupOBaHHUE HOBOW MOBEPXHOCTH.
CobecenoBanue

Tema 1. Knaccuduxanus HanopasmepHsix 3¢gpdexros. Hanococtosiuue Bemectsa. [lytu co3nanus
HAHOCOCTOSIHUS BEIIECTBA M POJIb MPEIICCTBYIOUINX POLIECCOB

1. BO3BHMKHOBEHHE KOHLIETIMN «HAHOMAaTEPUAIOB»
2. HepaBHOBECHOCTh HAHOPA3MEPHBIX CUCTEM.
3. BausHue pa3Mepa KpUCTaIIIMTOB HAa CBOMCTRBA.

4.0xxuaHue pe3Koro N3MEHEHUs (PU3UKO-XUMUYECKUX H SHEPTETHUYECKUX XapaKTEPUCTUK OT
HAHOCOCTOSIHUS BELIECTBA.
5. Ilytu co3ganus HAHOCOCTOSIHUS M OAJEPKAHUS

Tewma 5. [lonaBnenne HaHOpa3MepHBIX 3P (HEKTOB HAHOMATEPUATIOB aficopOaTaMu U3 Ta30BOM M KHUIKOH (a3.
HexoTopbie BONpOCH! CO3aHUsT XUMUYECKIX HAHOTEXHOJIOTUH

1. IlogaBnenne HaHOPa3MEPHBIX FPPEKTOB HAHOMATEPHATIOB aJicOpOaTaMu U3 Ta30BOU U
KuUKon as.

2. O0mme 3aKOHOMEPHOCTH XeMOCOPOMH HA CBe:KeoOpa30BaHHON NMOBEPXHOCTH Kese3a
U IIMHKa

3. Ilpouecc 6I0KUPOBKH aKTUBHBIX LIEHTPOB IMMOBEPXHOCTH MOJIEKYTaMHU BOBI.

4. bnokupoBKa MOJIEKYJIaMHU KHCIIOPO/IA.

5. BloKkupoBKa aKTUBHBIX IIEHTPOB PA3TUYHBIMUA IPUMECSIMH, HAXOSIIUMHUCS B BO3/IyXeE.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-2)
TurnoBbie BOpoCkI dK3aMeHa
1. Pa3BuTHE Hayku 0 HAHOMaTepHaax.
2. Hanococtosinue BeliecTBa U HaHOpa3MepHble 3D (PEKThI.
3. Bo3HUKHOBEHHE, OAIEPKaHKE, YITPABICHUE HAHOPAa3MEPHBIMH Y PEKTaMH.
TumnoBsie 3aanus A HK3aMeHa



4. IlpumeHeHNEe 3aKOHOB U MTOJIOKEHUI paBHOBECHOM TEPMOJIMHAMUKH K HAHOCTPYKTYpPHUPOBAaHHBIM
MaTepuaiam.

5. IlpoGnemsl knaccuuKauy HAHOMAaTEPHUAJIOB.

6. Pu3nuecKre U XMMUYECKHE METO/IbI CO3aHUSI HAHOCUCTEM.

TunosBble 3aganua 1js 3k3amena (OIIK-2)
Ponb ki1acTepoB B HANWYMK HAHOPA3MEPHBIX APPEKTOB.
Knaccudukanus kmacrepos no M.I1. Cy3nanesy.
DKCIepUMEHTAIBHBIE I0KAa3aTeIbCTBA 00PA30BAHUS PEAKIIMOHHOCTIOCOOHBIX KIIACTEPOB.
Hexoropsie TepMOIrHAMUYECKHE U KHHETHUECKHE aClIeKThl HAHOPAa3MEPHBIX APPEKTOB.

b S

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Orenka TS — Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
OIIK-2 JIEeMOHCTpUpPYET BBICOKMH  YpOBEHb 3HAHHS  TPAIUIIMOHHBIX
«OTIIMYHO» pa3ziesoB XUMUHU M HOBBIX, TIOTOOHBIX (PHU3UKOXUMHUH
(85 - 100 6amnos) HaHoMaTepraaoB. OTBET MOCTPOEH JIOTUYHO, MaTepHajl HU3JIaracTcs
YETKO, SICHO, XOPOIIIMM SI3bIKOM, apPTYMEHTHPOBAHO
OIIK-2 JIEeMOHCTpUpPYET JOCTATOYHBIA ypPOBEHb 3HAHUS TPATUIIMOHHBIX
«XOpOILO» pa3meinoB  XMMHU W HOBBIX, TOAOOHBIX  (DU3UKOXUMHUHU
(70 - 84 6amnos) HaHoMaTepuajoB. [IposBIsSeT HEKOTOPYIO HEYBEPCHHOCTh B OTBETaX
Ha JIOMOJIHUTEIIbHBIC BOITPOCHI
OIIK-2 JIEeMOHCTPUpPYET HE MOCTATOYHBIA YPOBCHb 3HAHUS TPATUIIMOHHBIX
«YIOBJIETBOPUTEITHLHO» pa3menoB  XMMHU HM  HOBBIX, TOAOOHBIX  (U3UKOXUMHUHU
(50 - 69 6amnos) HaHoMatepuajaoB. OTBET HE BCErAa JIOTMYHO BBICTPOCH, MaTepHall
u3jnaraeTcsi 6e3 MPUMEHEHUs HaydYHON TEPMUHOIOTHH
«HeynosneTBopuresHo» [OTTK-2 JlemoHcTpHupyeT cialblii ypoBeHb 3HaHMI Matepuaina. He 3naer
(menee 50 6amnos) TEPMHUHOJIOTHIO 1 OCHOBHBIE 3aKOHOMEPHOCTH

5. MeTonnueckue ykazaHusi AJisi 00y4a0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HAYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue JUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMaIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecleueHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATHM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOIHUTEIHHOM
JUTEPaTypPhL;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Wmommua B. A. ®usukoxumusi HAHOCTPYKTYPHPOBAaHHBIX MaTepHajoB : ydeOHOe Tmocobue. -
HoBocubupck: HoBocuOupckuii rocymapcTBeHHbIN TexHudeckuii yausepeuret, 2013. - 107 c¢. - Teker :
anekTponnbii  // OBC  «YHuBepcurerckas ~— OuOnMoTeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=229009

2. Burmoposuu B.U., LpirankoBa JI.E. ®u3MKO-XUMHS HaHOCTPYKTYPHUPOBAHHBIX MarepuajoB : ydeol.
nocobue I CTYIEHTOB TEXH. M KJIACCHUYECKHX YH-TOB, M3yYalOIIMX BOMPOCHI HAHOMATEpUAIOBEICHHS U
HaHoTexHonoruii. - Tam60B: U3n-Bo [lepmmnua P.B., 2012. - 234 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Poraues, C. O., benos, B. A. Metammueckue KOMIO3ULIMOHHBIE U THOPHIHBIE MaTepHraibl. [ mOpuaHbIe
HaHOCTPYKTYpHbIe MaTepuanbl : ydyeOHoe mocobue. - 2021-05-14; Merannuueckue KOMIO3HIIMOHHbBIE H
ruOpuaHble Marepuaibl. ['MOpHuIHBIE HAHOCTPYKTYpHbIE Marepuanbl. - MockBa: W3marensckuii [lom
MUCuC, 2018. - 74 c¢. - Tekcr : onekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/84411.html

2. lllyctukoB A. A., Xauausk P., Xunn A. HanocTpykrypHble Marepuaisl : MoHOrpadus. - Mocksa: PUIL]
Texnocdepa, 2009. - 488 c. - Tekcr : anexrponnbii / DBC «YHuBepcuTeTcKas OMONMMOTEKAa OHJIAWH»
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=115678

3. ®axupmad b. Xumus HOBBIX MaTepuajoB M HAaHOTEXHOJNOTHH : [y4eO. mocoOue] : [Hayd. u3gaHue]. -
Honronpynusiid: M3nat. lom "Unatemnext", 2011. - 464 c.

6.3 VHbpIe NICTOUHMKMU:

1. UHTepHeT-aHUMKIONEeAUN - http://www.rubicon.com/

2. DnexkTpoHHas OuOIMoTeKa yaeOHUKOB JUTsl BY30B - http://4du.ru/

3. DnekrponHas Oubnuoreka yueOHUKOB - http://studentam.net/content/category/1/2/5/

4. yueOHBIC MaTepHaIbl Ha caiiTe XuMudeckoro (axynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

7. MaTepuajbHO-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyIoIlee MaTepuatbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUIsl TPOBEICHHS 3aHATHH JICKIIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TPOMEKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1.  VYuuBepcuterckas OuONMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMMOoTeuHas  cuctema. —  URL:
https://biblioclub.ru
2. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnextponHas OubOnmotexka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

4. lludposoii oobpazoBarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. Hayunas snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



