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1. Iean u 3272494 TUCUMILJIMHBI

1.1 Heap ucuumauHbl - @DopMUpOBaHHME KOMIETEHUUH B 00JacTH HAy4YHO-
HCCIEAOBATENIbCKOM  JEATENIBHOCTH, TE€HEPUPOBAHUIO  HOBBIX MJEH INpHU  PEIICHUH
UCCIIEIOBATENIbCKUX M MPAKTUYECKUX 3a/1a4, B TOM YHCIIE B MEXAUCLUUIIIMHAPHBIX 001acTAX, €
HCIIOJIb30BAHUEM COBPEMEHHOM aIllapaTyphl.

1.2 Buasbl 1 3a1a4m npogecCHOHATBHOM AeSITeIbHOCTH M0 JMCUMILINHE:
HayuHno-uccnenoBarenbckas A€4T€IbHOCTh B 00J1aCTH XMMHUYECKON TEXHOJIOTUH.
3agauu:
[IpuoOperenne 3HaHMW W yMEHUH B 001acTé MHPOPMALMOHHO-AaHAIUTUYECKOW U
JKCIIEPUMEHTAIBHO-TEXHOJOTHUYECKON EATEIbHOCTH IIPHU CO3/1aHUH HOBBIX JJIEKTPOXUMHUYECKUX
TEXHOJIOTUH, MCIIOJb30BaHUSI HAHOPA3MEPHBIX 3(PPEKTOB HAHOJUCIEPCHBIX MaTepUajoB B
TEXHOJIOTMYECKUX MPOLECCAX U LEJICHANPABIEHHOTO YIIPABICHUS UMHU.
- ydacTue B MOJATOTOBKE W MPOBEACHUM (DyHIAMEHTAIbHBIX M MPHUKIAIHBIX UCCIEAOBAHUNA IO
pazpaboTke MmyTeil W  METOJOB  3alllUThl COBPEMEHHBIX M  BHOBb  CO3/aBa€MbIX
KOPPO3MOHHOCTOMKMX KOHCTPYKIIMOHHBIX MaTEPHAIOB B YCIOBHAX IOCTOSHHOIO YXKECTOYCHHMS
BO3/ICUCTBUS BHEIIHEH CPEBI.
- Y4aCTHE B IIOATOTOBKE OTYETOB M AHHOTALIUM;
[IpenogaBaTenbekast 1€ATENbHOCTh IO 00pa30BaTEIbHBIM POrpaMMamM BBICIIET0 00pa30BaHUSL.
3agaun:
- IOJTrOTOBKA Y4€OHBIX MaTepUaIoB U MIPOBEJICHUE TEOPETUUECKUX U Ja0OPATOPHBIX 3aHATUH B
00pa30BaTeNIbHBIX OpraHU3aLMAX BBICIIEr0 00pa30BaHUs;
- MOATOTOBKAa KaJpOB BBICHIETO MpPO(ecCHOHATbHOTO 00pa30BaHMs, BJIAJCIOLIUX METOJaMU
UCCIIEI0OBAaHUS B JAHHOM o0JsacTu.

1.3 B pe3yabTare 0CBOEHUS JMCHUILIMHBI Y 00y4al0IHUXCH J0JKHbI ObITH cOPMHUPOBAHBI
cieayoue KOMIeTeH I HH:

Kon n HammMeHoBaHMe IInanupyemble pe3yJibTaThbl 00yYeHHs 10 TUCHHUILINHE,
komnerenuun Prroc BO Heo0XoauMBbIe I (POPMHUPOBAHUS KOMIIETEHIUH

ITK-1. I'otoBHOCTE | 3HaeT U MOHUMAET:

HCIOJIb30BaTh COBPEMEHHYIO | -  BO3MOJKHOCTM  COBPEMEHHOW  ammaparypbl  JUIA
arnraparypy MNOpH NPOBEICHUH | TPOBEIACHUS HCCIIeIOBAaHU I u KOHTPOJIA
HAaYYHBIX HCCJIEOBAHUI anekTpoxumuuecknx mporeccoB Koa 31(ITK-1)

Ymeer (cmocoOeH MPoOAeMOHCTPUPOBATD):

- MPUMEHITH COBPEMEHHOE JJIEKTPOHHOE OO0OpyJAOBaHHUE
NpU MPOBEICHUM HAYYHBIX HCCIEIOBaHU B MpPOLECCE
BBITIOJTHEHUS OTIBITHO-KOHCTPYKTOPCKHX ~ paboT, B
OpPraHu3aluyl ¥ OTJIAJKE TEXHOJOTHMYECKHX IPOLIECCOB
Kon Y1(IIK-1)

Baapeert:

- METOJaMU KOMIIBIOTEPHOTO MOJACIMPOBAHUS IPOLIECCOB,
nporekaromux B xumuyeckoil texnosiorun Kox B1(ITK-

D
[1K-2. CriocoOHOCTH | YMeeT (crocodeH MpoAeMOHCTPHUPOBATD):
WCIIONb30BaTh M Pa3BHBATh | - AHAIM3UPOBATh M CTaBUTh 3aJady HCCICIOBAHUA,
TEOPETUICCKUE OCHOBBI | BRIOUpATh ONTUMAJBHBIE TYTH M METOJIbl PEIICHUS Ha
TPAIUITHOHHBIX " HOBBIX | OCHOBE KaK TPAJAUITMOHHBIX, TAK U HOBBIX Pa3/IEJIOB XUMUH
paszaenoB xumun npu pemennun | Kox Y1(ITIK-2)
npodecCHOHANBHBIX 3a7a9 Baageer:

- COBPEMEHHBIMH TEOPETHICCKUMU u

BKCHCpI/IMCHTaHBHBIMI/I METOJAaMH HCCIICOOBAHUSA KO)I
B1(TIK- 2)




OIIK-1. Croco6HOCTH " | 3HaeT U NOHUMAET:

FOTOBHOCTb K OpraHu3allid W | - OCHOBHBLIC 3aKOHLBI, IIpaBWJia W IIOJOKCHHUA XHMMUHU,
IMPOBCACHUTIO XUMHUYECKOU TEPMOANHAMHKH, QHGKTPOXHMHHCCKOﬁ
(bYH)IaMCHTaJ'IBHBIX u | KHHCTHUKHU, HGO6XOI[I/I-MBIC U1 UCIIOJIB30BAa-HUA UX B
IMPUKJIAAHBIX HAayY4YHBIX H&y‘lHO-HCCHCILOBaTGHBCKOﬁ ACATCIIbHOCTH n
uccnenoBanuii B obOmactu | texHomorndeckoi npaktuke Koa 31(OIIK-1)

XUMHUYECKMX TEXHOJIOIMM Ymeer (crioco0eH NPOAEMOHCTPUPOBATH):

- (opmynupoBaTh (GyHIAaMEHTAJIbHBIE W YAaCTHBIC 3a7a4d
no HampabieHUI0 «TeXHOJIOrud BIEKTPOXUMHUYECKUX
MPOLECCOB U 3allUTa OT KOPPO3UMW» M IUIAHUPOBATH ITYTH
u metoabl ux pemenus Koa Y1(OIIK-1)

Baapeer:

- COBPEMEHHBIMU TEOPETUYECKUMU nu
3KCIEPUMEHTAIbHBIMU METOJaMH HCCIETOBAHUSA
AIEKTPOXUMHYECKON M XMMHUYECKOM TepMoinHamMuku Kojx
B1(OIIK- 1)

1.4 CoraacoBanue MeXIUCUMIUIMHAPHBIX CBfI3ed JUCHUIUIMH, HIPAKTHK, HAY4HBIX
UCCIIeIOBaHU, 00eCIIeYBaIOIUX OCBOCHUE KOMIIETEHIIHI.
JucnuninuHa «@OU3MKOXMMHS HAHOMATEPHUANIOB)» JIOTMYECKM CBSI3aHA C TaKUMU
JUCLMIUIMHAMY, PAKTUKAMU, HAYYHBIMU HUCCIIEIOBAaHUSAMU, KaK:
[1K-1 — 3amuTa MeTaioB OT CEpOBOJOPOIHOM KOppo3uH, [ "anbBaHNUECKHUE TOKPBITUS
[IK-2- AkryanbHble 3a]a4l COBPEMEHHON XUMUU
OIIK-1 — Xumus yriepoJHbIX MaTepuaioB

2. Mecto aucuuiinHel B ctpykrype OIl acnupaHTypbI:

JucnunnuHa «@OU3HKOXMMHS HAHOMATEPHAIOB» OTHOCUTCS K BapUaTUBHOM 4YacTH
yuebnoro miana OIl mo nHampaBimenuto moarotoBku 18.06.01 — Xumuueckas TEXHOJIOTHS,
HampaBJIeHHOCTh (Mpoduiib) — TexHomorus 3IeKTPOXMMUYECKUX MPOIECCOB U 3alllUTa OT
KOppO3uu

Jucnurnnuza «PU3UKOXUMUS HAHOMATEPUAJIOB) U3Y4aeTcs BO 2 CeMeCTpe.

3. O0bém M coaepxkaHre TUCUUIIIIMHBI
3.1 O0beM JUCUMILTHHBI
Ounas ¢hopma oOyueHus: 2 3.e.
3aounast popma o0ydeHus: 2 3.€.

Ounas ¢popma | 3aounas popma
. oOyueHus oOyueHus
Buj yae6noit paboThl (Boero (Bero
4acoB) 4acoB)
O0mas TpyA0éMKOCTb JUCUMIIJIMHBI 72 72
Konmaxmmnas paboma (no yuebnvim 3auamusm) 22 4
Jlexmum (JI) 10 4
[TpakTnueckue (cemunapckue) 3austus (I13) 12 -
Jlaboparopusie 3anstus (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem
3.2 ConepxxaHue Kypca:
Ne Ha3Banue Bun yuebnoit pabotsl, yac. DOpMBI TEKYILIETO

T paszfeina/TeMsl (ouHasi/3a04Has) KOHTPOJIS




MB!I I 113 113 CP

1. Tema 1. 2/1 2/... o 12/17 CoOecenoBanue,
Knaccuduxanus

TECTUPOBAHUE
HaHOPA3MEPHBIX

s dexroB. Hanococro-
sHue BemiecTBa. llyrn
CO3JAaHMUSI  HAHOCOCTO-
SIHUSI BEILIECTBA U POJIb
MIPEIIECTBYIOLIUX
IIPOLIECCOB.

2. | Tewma 2. OcHombl| 5y | o || 12017
pPaBHOBECHOW  TepMO-
JUHAMUKA U TEPMOIU-
HaMHKa IIOBCPXHOCTH U
IIOBEPXHOCTEN paszeia

¢da3 ...

CobecenoBanue,
TECTUPOBAHUE

3. | Tema 3. Knactepsr. 21 | a. | | 1217
Ponp kmacrepos B
HAIMYAHA HaHOPa3Mep-
HBIX 3P PEKTOB.
Knaccudukanus xnac-
tepos no W.I1.Cy3nane-
BY.
DKCnepruMeHTaIbHbIE
J0Ka3aTeIbCTBA
oOpazoBaHus
PEeaKIMOHHOCIIO-
COOHBIX KJIaCTEPOB.

CobecenmoBanue,
TECTUPOBAHUE

4. |Tewa 4. Hexotoprie| ) M. | .| 1407
TEPMOJIMHAMUYECKHE U
KMHETUYECKUE aCIIEKThI
HaHOPa3MEPHBIX
3¢hdexToB.
Camoopranu3anus
HAHOYACTUI[ HAa MEX-
(a3HbIX MOBEPXHOCTSIX.
[lonaBnenue HaHOpas-
MEpHBIX ¢ dexToB
HaHOMAaTepHUaJoB
agcopbatamu u3
ra30BOM M XKUJKOU (a3.
HexkoTtopsie Bompocsl
CO3JAaHMUSI XUMHYECKHX
HaHOTEXHOJIOTHH.

CobecenoBanue,
TECTUPOBAHUE

Tema 1. Knaccupurkanus HanopasmepHsbix 3¢ ¢exros. Hanococrosinue semecrsa. Ilyru
CO3/1aHUSI HAHOCOCTOSIHUS BelIeCTBA U POJIb NPeAIeCTBYIOLIUX POLECCOB.
Jleknusi. Hecrepuueckne 3¢dexTsl, 00YyCIOBICHHBIE TIEPEXOJOM BEIIECTBA B
HaHococTostHue.  [loanepskaHue  HaHOCOCTOsAHUS — BewiecTBa.  llpupona  Bo3aeicTBUs
MPENUIECTBYIOIUX PEAKIU, BeAYIIMX K BO3HUKHOBEHHIO HAHOCOCTOSHUSI BEIECTBA M
HaHOpa3MepHBIX 3P dexToB. [IyTH co3nanus u noaepkaHusi HAHOCOCTOSTHUS BEIIECTBA.
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IIpakTnueckoe 3ansitne. Borpocs! ans oOcyxaeHUs:
1. ®opmynupoBKa MOHATHS «HAHOCOCTOSTHUE.
2. Ilyru co3/1aHHsI HAHOCOCTOSTHUS.
3. Posib mpeAlecTBYIOMHX MPOLIECCOB B CO3JJAHUN HAHOCOCTOSHUSL.

3agaHus 1J151 CAaMOCTOATEIbLHOM padoThI:
1. Ucropus pa3BuTHs IPEACTABICHUNA O HAHOMAaTEpHaJlax.
2. Co3zpmanue annapartypsl Juist paboThl ¢ HAHOMaTepHuaaaMu

Tema 2. OcHOBBI PABHOBECHOI TEPMOJUHAMMKH U TEPMOIMHAMHUKA MOBEPXHOCTH U TO-
BepxHocTeil pa3aena ¢as.

Jleknusi. HekoTtopeie TmoOHATHS W OmpeAeieHUs. 3aKOHBI  TEPMOJAMHAMUKH,
TEPMOJUHAMUYECKUE TOTEHIHAIBI U SHTpomus. [lpupona rpaHuipl paszziena >KUIKOCTb-TIap.
Anresus m koresus. AxjcopOuus u necopobums. Mzorepmer amcopbumu. TepmoamHamuka
(ha30BBIX MTEPEX0I0B, HHAYITUPOBAHHBIX JaBICHUEM.

IIpakTnueckoe 3ansitne. Borpocs! ans oOcyxaeHUs:
. OCHOBBI paBHOBECHOM TEPMOIMHAMUKH.
. TepMO)II/IHaMI/IKa ITOBEPXHOCTH.
3. TepmoanHamMuKa TMOBEPXHOCTEH pazfena ¢as.

N —

3agaHus 1J15 CaMOCTOATEIbHOM padoThl
Ponb pazmepHbIx 3 (HeKTOB B PU3NKOXUMUYECKUX CBOMCTBAX HAHOMATEPUAJIOB.
. Ponb moBepxHocTel pa3zaena B GU3NKOXMMHUECKHUX CBOMCTBaX HAHOMATEPHUAJIOB.

N —

Tema 3. Kinacrepsl. PoJsib Ki1acTepoB B HAIMYMM HaHOpa3MepHBIX 3¢ exroB. Kinaccudu-
kauusa kjaacrepos no U.II. Cy3nasieBy. JkcnepuMeHTaA/IbHbIE 10Ka3aTe1bCTBA 00pa3oBa-
HHS PeaKIMOHHOCIIOCOOHBIX KJIACTEPOB.

Jlexknus. Knaccudukanus kimacTepoB Mo MpUpOJE M PEAKIMOHHON crocoObHocTh. Poiib
KJIacTepHBIX o0OpazoBaHui. CTaOWMIBLHOCTH KJIACTEPOB M HUX XHMHYECKash aKTHUBHOCTb.
MounekynspHbele KiacTepbl MeTauioB. ['a3oBble Oesnuraninble kiactepbl. KoiutougHbie
kjnactepbl.  TBepmoTenbHble  HaHOKJIAcTepbl.  MarpuuHble  HaHOKJIAcTepel.  TOHKuHE
HAaHOCTPYKTYPUPOBAHHBIC IUJICHKH. OKCIEPUMEHTAIbHBIC JOKa3aTeIbCTBA OOpa3oBaHUS
PEaKIMOHHOCIIOCOOHBIX KI1aCTEPOB.

IpakTuyeckoe 3ansitue. Bonpock! 11t 00CyXAeHUS:

1. Onpenenenue KJI1acTepoB.

2. KnactepooOpazoBaHnue.

3. CTaOuIbHOCTH KJIaCTEPOB U UX XUMUYECKasi aKTUBHOCTb.
4. PeakIIMOHHOCTIOCOOHBIE KIIaCTEPHI.

3agaHus 1J15 CaMOCTOATEIbHOI padoThl
1. MonexyJspHbIE KIIacTEPbl METAILIOB.
2. I'a3oBble Oe3/MraH/HbIE KIIACTEPHI.

3. KosnongHeie knactepsl.
4.TBepnorenbHbIe HAHOKIIACTEPHI.

5. MarpuyHble HAHOKJIACTEPHI.

Tema 4. HexoTopble TepMOAUHAMUYECKHE U KMHETHYECKHE ACTIEKThI HAHOPAa3MePHbIX (-
¢exToB. CamMoopraHuszanusi HAHOYACTHI] HA MexK(pa3HbIX NoBepxHocTAX. [logaBienue Ha-
HOpa3MepHbIX 3(P(PeKTOB HaHOMATEePHAJIOB afcop0aTaMM U3 ra3oBoil M kUKo pa3. He-
KOTOpbIe BONPOCHI CO3AaHUSI XUMUYECKHX HAHOTEXHOJIOT Hil.



Jlekums. Teoperuueckuil aHanu3 npodiembl. ['omoreHHass Hykieauus. ['ereporeHHas
Hykseanus. Mexanu3m Hykieanuu JIBymepHas Hykieauus. TUIbl MEXaHU3MOB I'€T€POTr€HHOIO
3apopliie-OpazoBanusa. Mexanusmbl QPonbmepa - Bebepa u @Ppanka — Ban-gep-Mepse.
ATOMHMCTHYECKUHN TTOAXO]I K TEPMOJIMHAMUKE HyKjeauun. DopMupoBaHue HOBOW MOBEPXHOCTH.
Poct 3aponpimeil HOBOM (a3l mpH 3IEKTPOXUMHYECKON Kpuctamnuzauuu. Juddy3noHHbit
pexum. CamoopraHuzanysi HaHOYAacTUI Ha MexX(a3HbIX MoBepxHOCcTsAX. I[lomaBnenue
HAaHOPa3MpPHBIX 3(PPEeKTOB HaHOMATEpUANOB ajcopOaTamMH K3 ra3oBoM W kuakoil ¢asz. OOmue
3aKOHOMEPHOCTH XEMOCOPOLIMY Ha CBEKE0Opa30BaHHON MMOBEPXHOCTH Kelle3a U UHKA.

IpakTuyeckoe 3ansirue. Borpock! 11t 00CyXAeHUS:

1. O6mme 3aKOHOMEPHOCTH XeMOCOPOLIMH Ha CBEXKEOOPa30BAHHOW IMOBEPXHOCTH Keje3a U
IIUHKA.

2. Ancopbatsl u3 ra3oBoi (asbl.

3. Ancop6atsl U3 )KUIKOH (a3bl.

4. Tlytu npenoTBpallleHus [101aBJIEeHUs] HAHOPa3MEPHBIX IPPEKTOB.

3agaHus 1715 CaMOCTOAITEIbLHOM padoThI

Camoopranm3anmsi HAHOYACTHUL HA MesK(a3HBIX OBEPXHOCTX
1. TeopeTnueckuii aHaan3 IpPoOOIEMBI.

2. 'oMOreHHas HyKJeanus.

3. I'ereporennas Hykieanus.

4. MexaHu3M HyKJIealuu.

6. JIBymepHas Hykiearus

7. YraepoaHsle MaTepuaisl Kak aKKyMyJIITOPbI BOAOPOAA

4. KouTpoJb 3HaHMII 00y4aromuxcs
4.1 ®opMbI TeKylIero KOHTPOJIsA padoThl ACMUPAHTOB
CobecenoBanue, TeCTUPOBAHUE.

4.2 TunoBble 3aJaHUs TEKYIIEr0o KOHTPOJIsI
Bomnpocsr s cobecenoBanus.

Tema: «xcnepruMeHTaIbHBIE TI0KAa3aTEIHCTBA 00PA30BAHMS PEAKIIMOHHOCTIOCOOHBIX
KJIaCTEPOB»
1. KnactepoobpazoBanue npu pacCTBOPECHUN UHTEPMETAIUTMIECKUX (a3.
2. PaBHOMEpHOE PaCTBOPEHUE UHTEPMETAIIIUIOB.
3. PaBHOMEpHOE pacTBOPEHHE HHTEPMETAIIUIOB C OOPATHBIM BBICAKUBAHHEM OJ1aro-
POAHOTO KOMIIOHEHTA.
4. 30upaTenbHOE paCTBOPEHUE HHTEPMETAIIUIOB
17
5. ®a3oBbIe MEPErpPYNIUPOBKH NMPU U30UPATEITHHOM PACTBOPEHUU WHTEPMETAIUINIOB.
6. JlatepanpHas nuddy3us npu oOpa3oBaHUH KIACTEPOB.

TunoBele 3a1aHNUST TECTUPOBAHUS

1. Yrto Takoe HaHOMAaTepHUaJIbI?

a) Marepuansl ¢ pazmepamu gactuif ot 1 g0 100 am.
B) Matepuainsl ¢ pazmepamu yactul ot 200 1o 500 HMm.
¢) Marepuansi ¢ pazmepamu yactuil ot 0,01 1o 0,1 HM™.

2. [lytn co31aHusi HAHOCOCTOSIHUSL.

a) [IpeauecTByromas XuMmuyeckast peakius.
8) [ToBsimenne Temmeparypst 10 10000 °C
¢) Hanuuue kucnoponHoit atMmocdepbl



3. [IpuBeauTe mpuMepsl HAHOMATEPUATIOB
a) OymiepeHsl

B) aMop®HBIi yraepos

) aiMa3

4.3 IIpome:xyTOUHasi aTTeCTALUSA 110 AMCUMIIMHE TIPOBOAUTCA B (hopMe 3aueTa.

Bonpocsl 3auera

1. Pa3BuTHe HayKu O HaHOMaTepuaiax.

2. HanococrosiHue BeliecTBa M1 HAaHOpa3MepHbIe 3P (HEKTHI.

3. Bo3HukHOBeHME, OITIEpKAHKE, YIIPaBICHUEHAHOPa3MEPHBIMU dPPeKTamu.

4. TepmoauHaMUY€ECKasi U KUHETUYECKasi 0COOCHHOCTH HAHOCTPYKTYPUPOBAHHBIX
MaTepHaoB.

5. Camoopranu3anusi HAHOYACTHII.

6. MexaHu3Mbl pocTa MOBEPXHOCTH.

7. IIpo6ems! knaccuuKaIuu HAaHOMATEPHATIOB.

8. duznueckrue ¥ XUMHYECKHE METOIBI CO3JaHNUsI HAHOCUCTEM.

TunoBele 3a1anus Juis 3a4eTa
1. Ornenka pabOThI aAre3uH, KOTE3HH.
2. OneHka KOHCTAHT aJIcOPOLIUK U JECOPOITUH.
3. OmeHKa poyd PHTPONUHU W DHTAIBIIMU aKTUBAIMH B (DU3MKOXUMHUYECKUX XapPaKTEPUCTHUKAX
HAHOCHCTEM.
4. OueHKa poJiu TPaHCMUCCHOHHOTO KO3 PUIIMEHTa B PU3-XUM XapaKTEPUCTUKAX U MPO-
1eccax ¢ yJacTHEM HaHOCHUCTEM.

4.4 Illxaja oueHUBAHUS NIPOMEKYTOUYHOM aTTecTALMHU

3auer
Onenka Komnereniuu | Jleckpuntopbl (ypoBHH) - OCHOBHBIE IPU3HAKU OCBOEHHUS
(mokaszaTenu JOCTHKEHMsI pe3yJbTaTa)
«3a4TEHO» [IK-1 JIeMOHCTpHUpPYET BBICOKHMI YpPOBEHb 3HAHHMM BO3MOYKHOCTEH

HCIIOJIb30BAHNSI COBPEMEHHOM ammapaTypsl IPU IPOBEACHUHN
Hay4yHBIX uccienoBaHuidl. OTBET MOCTPOEH JOTMYHO, MaTepUal
M3JIaraeTcs 4€TKO, ICHO, XOPOUIUM SI3bIKOM, apPTYMEHTHPOBAHO

[1K-2 JIeMOHCTpHUpYyEeT BBICOKMI YPOBEHb 3HAHUS TEOPETUUYECKUX
OCHOB TPAJIUIIMOHHBIX U HOBBIX Pa3/I€JIOB XUMUU MPHU PEIICHUN
npodeccuoHaIbHBIX  3ajad. Bnageer  coBpeMeHHBIMU
TEOPETUYECKUMU U DKCHEPUMEHTAIbHBIMU  METOJIaMH
nccuaenoBanus. MaTepuall n3jiaraeT 4eTKO, XOPOIIMM SI3bIKOM.

OIIK-1 CB0OOOTHO OPUEHTUPYETCS B HAIIPABJICHUSIX UCCIIEIOBAHUIL. ...
B nonHom o0beMe BianeeT MNPAKTUYECKUMHU HaBbIKAMU
IIPOBEICHUS UCCIIETOBAHMIM.

CBoOogHO  opuWeHTHpYyeTCss B WH(DOpPMAIMOHHOM |
WUIIOCTPATUBHOM ~ MaTepuaine (mpuMepbl U3  MPaKTHUKH,
TaOUIBI, TPAGUKH | T.J.), AKTHBHO BJIA/ICET TEPMUHOJIOTHEH.
Ha Bompocel oTBeyaeT KpaTko, apryMEHTUPOBAHO, YBEPEHHO,
10 CYIIECTBY

«HE 3a4TEHO» [IK-1 JlemoHcTpHpyeT cialblii ypoBeHb 3HaHUM Teopuu. He moxer
aHAJIM3UPOBATh BO3MOXKHOCTH HCIIOJIb30BAHUS COBPEMEHHOMU
anmnaparypsl.

He Moxer npuBecTy npuMepsl U3 peanbHOU MPAKTHUKM ...

He Mo3keT BbLIEINTh MEKIUCIMILIMHAPHBIE CBSI3U
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HeyBepeHHO W JIOTMYECKHM HEMOCIIEAOBATEIBHO H3JIaract
MaTepuall.

[1K-2 JlemoHCTpHpyeT cnalblii YpPOBEHb 3HAHHUS TEOPETHUCCKUX
OCHOB TPAJIUIIMOHHBIX U HOBBIX Pa3/I€JIOB XUMUU MPHU PEIICHUN
npodeccuoHalbHBIX 3adady. He Biageer coBpeMEHHBIMU
TEOPETUYECKUMU U OKCHEPUMEHTAIbHBIMU  METOJIaMH
nccneaoBanus. HermpaBuiibHO OTBEYaeT Ha BONPOCHL.

OIIK-1 He opuenTtupyercs B HarpaBIeHUAX UCCIEIOBAHUM. . .
He wMmoxer mnpoaeMOHCTpUpOBaTh 3HAHWE U IOHUMaHUE
IIPOTEKAIOIIUX [TPOLECCOB.

He opuentupyercs B MH(GOPMALMOHHOM U WUJUIIOCTPATUBHOM
Matepuaine (IpuMepsl U3 IPAKTUKHU, TaOIUIbl, TpaduKu U T.1.),
HE MOJKET aHaJIM3UPOBaTh U 00001IATE ...

HenpaBuwibHO OTBe4aeT Ha IIOCTaBJIEHHBIE BOIPOCHI WM
3aTPYJHSIETCS] C OTBETOM

5. YueOHo-MeTOoAMYeCKOE M HH(POPMALIMOHHOE 00ecneYeHUe TUCIHIIINHbI

5.1 OcHoBHas1 JuTEpaTypa
1. Burnoposuu B.H., IlpirankoBa JI.E. ®u3nkoxumMus HaHOCTPYKTYPUPOBAHHBIX MaTEpPHAJIOB.
Tamb60B. U3n-Bo [lepmmna P.B, 2012. Mecto xpanenus : Hayunsiif untansuslii 3a1, 1 Ab.
2. B.1. Burmoposnu u np. Teopermueckne M MNPUKIATHBIE BOIPOCH HAHOTEXHOJOTHM
(coBpeMeHHOE coCcTOsiHUE U TIpoOsieMbl : MoHOrpadus. TamOoB : U3a-Bo Ilepmmuna P. B., 2016. -
185 c. http:// http://biblio.tsutmb.ru/elektronnyij-katalog/
3. Ponnyrun B.M. ®usukoxumusi moBepxHOCTU. yuyeOHHK-MoHOTpadus / B.M.Ponayrun. - 2-
u3n.,, wucnp. - [Homrompyausiit : MWzpmar. [Jdom "Waremnekr”, 2011. 568 «c. http://
http://biblio.tsutmb.ru/elektronnyij-katalog/

5.2 lonoiHUTEILHAS JIUTEPATypa
1. Mumenko C.B., TkaueB A.I'. Yraepomusie Hanomarepuansl. [Ipou3BoacTBO, CBOMCTBA,
npumeHenure. M.: MammuHoctpoenue. 2008. 320 c. http:// http://biblio.tsutmb.ru/elektronnyij-
katalog/
2. TpetwsikoB FO./l. TIpomeccsl camoopraHu3anvy B XMMHH HAaHOMATEPHAIOB. YCIEXU XUMHH.
2003. T.78. Ne 8. C. 731-762. http:// http://biblio.tsutmb.ru/elektronnyij-katalog/
3. Ceprees I'.B. Hanoxumus meramios. Yenexu xumuu. 2001. T.70. Ne 10. C. 915-933. http://
http://biblio.tsutmb.ru/elektronnyij-katalog/
4. Pemnens A.A. HaHoTexHonOrMHM, CBOICTBAa M NPUMEHEHHE HAHOCTPYKTYPUPOBAHHBIX
MarepuanoB. Ycmexu xumuu. 2007. T. 76. Ne 5. C. 474 — 500. http://
http://biblio.tsutmb.ru/elektronnyij-katalog/
5. Cyzpmanes W.II. HanoTtexnosiorus: (QU3MKO-XUMUSL KJIAcCTEpOB, HAHOCTPYKTYp U
HaHoMmarepuasioB.  M.:  Kuwxknsbeii  gom  «JIubpoxkom».  2009. 592c.  http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/

6. MaTtepuajbHo-TeXHHYecKoe olecreyeHUe IMCHUIIMHBI, NPOrpaMMHOe olecreveHue,
npodeccuoHabHbIe 0a3bl JaHHBIX U HH(POPMaNIMOHHbIE CTIPABOYHbIE CHCTEMBI

Jlist mpoBeneHUsT 3aHATUM 1O JIUCHUIUIMHE HEOOXOAMMO CIIEAYIOIIEe MaTepUualibHO-
TEXHUYECKOE 00€eCIIeYeHHE: CIICHUAJIBHBIC ITIOMCIICHUSA JIS ITPOBCACHU A 3aHATHH JICKITMOHHOI'O 1
CCMHHAPCKOTO THIIA, I'PYIIIOBBIX W HWHAWBHAYAJIBbHBIX KOHCyJ'II)TaHI/II\/'I, TCKYIICTO KOHTPOJIA H
MIPOMEKYTOYHOM aTTeCcTaIluy, TOMEIIECHHUS JJIsl CAMOCTOSATEILHON paOOTHI.
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CreuuanbHble NOMELIEHUS  YKOMIUIEKTOBAHBI — CIIELMAIU3UPOBAHHOM  MeOenbio U
TEXHUYECKUMH CPEJICTBAMU OOydeHUs, CIIy)KAIllUMH JUIsl IIpeICTaBIeHUs yueOHOM nHpopManuu
00JIBILION ayTUTOPUH.

Jis  mpoBeneHUs — 3aHATUH  JIEKUMOHHOTO  THMA  HCIOJIB3YIOTCS  HAOOpbI
JEMOHCTPAIIMOHHOTO  000pyAOBaHHUsA, OOEcleyuBaloONIe TEeMaTUYecKue  WILIIOCTpaluH
(mpoexTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAsI 10CKA).

[Tomemenuss s caMOCTOSITENIBHOM pabOThl OOyJaromUXCsl OCHAIIECHBI KOMITBIOTEPHOM
TEXHUKON C BO3MOKHOCTHIO MOAKIIOUEHHS K ceTH «MHTepHeT» M olecneueHueM JOoCTyna B
ANIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

DJIEeKTPOHHAs HH(POPMAIIMOHHO-00pa3oBaTe/bLHAas cpeaa
http://moodle.tsutmb.ru
B3aumoneiictBue mpenogaBaTenss W aclydpaHTa B TMPOIECCE OCBOCHHS JIUCIMILUIMHBI
OCYIICCTBIIACTCA MoCpeaACTBOM MynBTHMCI[HﬁHBIX, TUIICPTCKCTOBLIX, CCTCBHIX,
TEJIEKOMMYHUKALIMOHHBIX TEXHOJIOTHH, HCHOJIb3YEMbIX B 3JIEKTPOHHOM HH(MOPMALMOHHO-
00pa3zoBaTeIbHON Cpeie YHUBEPCUTETA.

JInueH3MoHHOE MPOrpaMMHoOe odecreyeHue:

Kaspersky Endpoint Security ans 6usneca — Cranaaptasiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Onepauunonnas cucremMa Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00
MB 11.0.08

7-Zip 9.20

Microsoft Office [Ipodeccronanshsbiii uroc 2007

HNHpopmManuoHHbIE CIIPABOYHbIEC CHCTEMbl M NPO(ecCHOHAIbHbIEC 0a3bl JaHHBIX (B
TOM YHCJIe MEeKIYHAPOAHbIe pedepaTHBHBIC 0a3bl JaHHBIX HAYYHBIX U3IAHUM):
1. Onextponnslii katasor ®OynnamenrtanbHoi Oubmuoreku TI'Y — URL: http:/

http://biblio.tsutmb.ru/elektronnyij-katalog/
Onexrponnas 6ubnuoreka TT'Y — URL: https://elibrary.tsutmb.ru
OBbC «YHuBepcurerckas Oubnuoreka onnaitn» - URL: http://www.biblioclub.ru
Hayunas snexkrponnas oubnnorexa eLIBRARY.RU - URL: http://elibrary.ru
bJI u3narensctBa SpringerNature
— URL.: https://link.springer.com/
— URL: https://materials.springer.com/
— URL: https://zbmath.org/
— URL: https://goo.gl/PdhJdo
6. BJI ScienceDirect - URL: https://www.sciencedirect.com/
7. BJ Scopus - URL: http://www.scopus.com
8. BJI Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS &search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcrIBPM&preferencesSaved
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