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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
ceprudukanuu nponykmun), 40 CkBo3HbIC BUABI MPOPECCHOHATBLHON ACATEIHPHOCTH B MIPOMBIIIICHHOCTH
(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/IKEITOI)LI 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 HaumeHnoBanue ®opma
n/n JUCIIUTLITNH, oOyueHus
ONPEACTAOIINX Ou4HO-33049H
MEXIUCIUTUTHHAPHBIE ast
CBA3U (cemecTtp)
11315
1 |McTtopus u +
METOAONOTHS XUMHH
2 |O3HaKOMHTEIbHAS +
MPaKTHKA
3 | [Ipemnurmomuast +
MPaKTHKA

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 QUCLMIUIMHEL: 5 3.€.
Ouno-3ao4Hast: 5 3.e.

. OuyHo-3a04yHast
Bun yueGHOM paboThI

(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUTLTTHHBI 180
KonTaktHas pabora 26
Jlexnuu (Jlekrun) 10
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrositenbHas pabota (CP) 118
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Hasganue Bun yueGHolt | DOpMBI TEKYIIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
1 cemectp
1 Knaccudukanus ColOecenoBanue
HaHOPa3MEPHBIX
s dexToB.
Hanococrosinue
Bemiectna. [lytu ) 4 | 04
CO3/1aHus
HAHOCOCTOSIHUS
BELIECTBA U POJIb
MIPEIIIEeCTBYOLINX
MPOLIECCOB
2 OCHOBBI Omnpoc
PaBHOBECHOM
TEPMOJUHAMUKH U
TepMOANHAMHKA 2 4 | 28
MOBEPXHOCTH U
MOBEPXHOCTEMN
pasnena ¢as




3 Knacrepsl. Ponb Omnpoc
KJIaCTEPOB B
HAJIMYUHU
HaHOPa3MEPHBIX
3¢ heKToB.
Knaccudukanus
knactepoio MIT. | 2 | 2 | 28
Cy3nanesy.
DKcIepuMEHTAJIbHbI
€ JI0Ka3aTesbCTBa
o0Opa3oBaHUs
PEaKIMOHHOCIIOCO0
HBIX KJIaCTEpPOB

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:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 2. OCHOBBI PaBHOBECHOW TEPMOAMHAMHUKN U TEPMOAMHAMHKA ITOBEPXHOCTH M OBEPXHOCTEN pazjiena

da3

1. 3aKoHBI paBHOBECHOW TEPMOINHAMUKH.
2. CBobOoanas sHeprus ['m66ca u I'enbmromnbiia. Kpurepuu caMonpon3BoJIbHOTO TEUSHHUS MPoIiecca.
3. TEpMOAMHAMUKA TTOBEPXHOCTH ...vvveeeuereernireesnereennereessneessseesssseeessseesnseesnseessseessseesnns



4. IIpupona rpaHuUIlbl pa3aena KUIKOCTh-Tap.

5. PaHHUMe MiccaeI0BaHUS CBSI3U (PU3UKO-XMMHYECKUX U TEPMOIMHAMHUYECKUX XapaKTEPUCTHK BEIIECTBA C
3¢ (HEKTUBHBIM pa3MepOM YacCTHII.

6. AHaTUTHYECKUE 3aBUCUMOCTH TEPMOAMHAMUKH, YIUTHIBAIONIHE dPPEKTHBHBIC Pa3Mephl YaCTHI
HaHOCTPYKTYPHPOBAaHHBIX MaTCPHAIIOB.

Tema 3. Knactepsl. Ponb kitactepoB B Hanumuuu HaHOpasMepHbIX dddexTos. Knaccudukamms kiaacTepoB 1Mo
N.I1. Cy3naneBy. DkciepuMeHTAIbHBIC JOKA3aTEIhCTBA 00pa30BaHMsI PEaKIIMOHHOCTIOCOOHBIX KJIIACTEPOB

. Ponpb knmactepoB B HATM4UMK HAaHOPa3MEpPHBIX 3(peKToB.
. Kimaccudukanus kmacrepos o WM.I1. Cy3nanesy.
. DKCIIepUMEHTAJIbHBIE JTOKAa3aTeIbCTBA 00Pa30BaHUS PEAKLIMOHHOCTIOCOOHBIX KJIACTEPOB.

A W N =

. HexoTopsie TepMoinHaMu4yecKre U KHHETHUECKHE aclIeKThl HAHOPa3MEPHBIX dPPEKTOB.

Tema 4. HexkoTopble TepMOANHAMUYECKHE U KHHETHUECKHE aCIIEKThl HAHOPAa3MEPHBIX 3PPEKTOB.
Camoopranuzaiiyisi HAHOUaCTHUI] Ha MeX(a3HbIX MOBEPXHOCTAX

. 'ereporennas Hykieanus.

. MexaHu3M HyKJI€aluu.

. THIbl MEXaHU3MOB TE€TEPOTEHHOTO 3aPO/IBINICOOPA30BAHHSL.
. ATOMUCTHYECKHI TIOXO/T K TEPMOJIMHAMUKE HYKJICAIIHH.

D AW N -

. DopMUpOBaHHE HOBOU MOBEPXHOCTH.
CoOecenoBanue

Tema 1. Knaccuduxamus nanopasmepssix 3¢ dekroB. Hanococrostaue Bemectsa. [yt co3nanus
HAHOCOCTOSIHUS BEIIECTBA M POJIb MPEIIECTBYIONINX TPOIIECCOB

1. BO3BHUKHOBEHNE KOHLIENIIUN «HAHOMAaTEPHUAJIOB)
2. HepaBHOBECHOCTh HAHOPA3MEPHBIX CUCTEM.
3. BausiHue pa3Mepa KpUCTAJUIMTOB Ha CBOMCTBA.

4.0xuaHue pe3Koro U3MEHEeHUs (PU3NKO-XUMUYECKUX U SHEPreTHUYECKUX XapaKTePUCTUK OT
HAHOCOCTOSIHMSI BEILIECTBA.

5. Ilytu co3ganvs HAaHOCOCTOSTHUS M TIOJIEPKAHUS

Tema 5. [logaBnenue HaHOpa3MepHBIX FPPEKTOB HAHOMATEPUAJIOB aJIcoOpOaTaMH U3 Ta30BOM U KUIKOH (a3.
HexoTopblie BOpOCH CO3aHUA XUMUYECKIX HAHOTEXHOJIOTUI

1. ITogaBnenne HaHOpa3MepHbIX (P (PEKTOB HAHOMATEPHAIOB acopOaTaMu U3 Ta30BOM U
KUAKOH Pa3s.

2. O0uHMe 3aKOHOMEPHOCTH XeMOCOPOLIMM HA CBE:Ke00PA30BAHHOM MOBEPXHOCTH KeJjie3a
U LIUHKa

3. [Ipouecc 6GI0KMPOBKH AaKTUBHBIX LIEHTPOB MOBEPXHOCTH MOJIEKYJIaMH BOBI.

4. bokupoBKa MOJIEKyJIaMU KUCIOPOAA.

5. brokupoBKa akKTUBHBIX IEHTPOB PAIUYHBIMUA IPUMECIMH, HAXOIALUIUMUCS B BO3IyXE.

4.3 IIpomexxyTouHast aTTECTANU 110 AUCIIUIUTHHE MPOBOAUTCS B OpMe IK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-2)
Tunossle BOIIPOCHI K3aMEHa
1. PazButHe Hayku 0 HAHOMaTEpHUAJIaAX.
2. HanococTtosiHHe BelecTBa U HaHOpa3MepHbIe P PEKTHI.
3. Bo3HukHOBeHUE, OAIEpKaHUE, YIIpaBlieHHEe HaHOpa3MepHBIMH 3 dexTamu.



TurnoBsie 3aanus A YK3aMeHa

4. TlpumeHeHNE 3aKOHOB M IMOJOKEHUN PaBHOBECHON TEPMOJIMHAMUKH K HAHOCTPYKTYPUPOBAHHBIM
MaTepuaiam.

5. Ilpob6nembl kaccupuKauyi HAHOMAaTEPHAIIOB.

6. Ou3NUeCcKrUe U XUMUYECKHE METO/Ibl CO3aHUsI HAHOCUCTEM.

TunoBble 3axanus Ajs s3xk3amena (OIIK-2)
Ponb kitactepoB B HaTu4MKM HaHOPa3MEpHBIX AP PEKTOB.
Knaccudukarus xnacrepos no M.I1. Cy3nanesy.
DKcIepuMEeHTANIbHBIE JI0Ka3aTelIbcTBAa 00Pa30BaHUs PEAKIMOHHOCIIOCOOHBIX KIIACTEPOB.

el

HexoTopble TepMOaIMHAMUYECKUE U KWHETUYECKUE aCTIEKTHl HAHOPa3MEepHBIX 3(p(eKToB.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIbTaTa)

OIIK-2 JIeMOHCTpUpPYET  BBICOKMM  ypOBE€Hb 3HAaHUS  TPAaJULUOHHBIX
pa3zenoB XUMUU U HOBBIX, TIOOOHBIX (PU3UKOXUMHUH
HaHoMmarepuaioB. OTBET MOCTPOEH JIOTHYHO, MaTepHall M3J1araercs
YETKO, SICHO, XOPOIIUM SI3bIKOM, apI'yMEHTHPOBAHO

«OTIIMYHO»

OIIK-2 JIeMOHCTpUpPYET AOCTAaTOYHBIA YPOBEHb 3HAaHUS TPAJULUOHHBIX
pa3znenoB  XMMHUM M HOBBIX, HOAOOHBIX  (DU3UKOXUMHUHU
HaHoMarepuaioB. [IposBiIsieT HEKOTOPYIO HEYBEPEHHOCTh B OTBETaX
Ha JIOTIOJIHUTEIILHBIC BOIIPOCHI

«Xopomo»

OIIK-2 JIeMOHCTpHUpYET HE AOCTAaTOYHBIA YPOBEHb 3HAHUS TPAJAULMOHHBIX
pa3nesioB  XMMHH M HOBBIX,  TONOOHBIX  (DM3HKOXHMHUH
HaHoMarepuaioB. OTBET HE BCerJa JIOTHYHO BBICTPOCH, Marepuall
u3naraercs 0e3 MpUMEHEHUs HayYHON TEPMUHOJIOTHH

«YAOBJICTBOPHUTCIBHO»

OIIK-2 JleMoHcTpupyeT cinabblii ypoBeHb 3HaHMH Marepuana. He 3Haer

«CHEYAOBJICTBOPUTCIIHHO)
TCPMHHOJIOTUIO 1 OCHOBHBIC 3aKOHOMCPHOCTH

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHMIO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EeHUIO AMCLUIUIMHBI, B MEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comaepskaHue, oObem, a
TaKKe MMOPSAJO0K N3yUeHHsI U IPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOJTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHANIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX I OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JCKIIMOHHOM 3aHATHM Marepuajg M JONOJHHUTh €ro ¢ Yy4YeTOM pPEKOMEHJOBAHHOW JIOMOJIHUTEIBbHOM
JUTEPATYPHI;
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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. IPR BOOKS: snekrponHo-6ubanorednas cucrtema. — 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.



