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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-6 CriocobeH WuCIoyb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHUMHUYECKOW HayKu W (yHIaMEHTAJIbHBIC X
KOHKPETHBIX TPOU3BOICTBEHHBIX 3a]1a4

1.2 Tumsl 3ana4 ipoeccHoHaNbHON AEITETFHOCTH, K KOTOPBIM TOTOBSITCSI OOyJaroIIuecs B paMKaX OCBOSHH
- OpPraHU3aIMOHHO-YTIPABICHYECKUI
- TEXHOJIOTUYECKUI

1.3 JluciuruiiHa OpPUEHTHPOBaHA HA IOATOTOBKY OOydYarommxcsi K MpodecCHoHaIbHOU AeITeIhbHOCT
XHUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3AIMU CYHISCTBYIOIIUX W pPa3paOOTKU HOBBI
MONTyYeHUsI U aHaJIn3a MPOAYKIHU, B cepe KOHTPOISI KadecTBa ChIPhs, MOTy(HadpUKaToB M TOTOBOW Mpo.
ceprudukanuu npoaykuuu), 40 CkBO3HBIE BHIBI MPOQPECCHOHATHHONU ACSITEILHOCTH B MPOMBIILIEHHOC
OTIBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPECHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOTO Ha3HAUCHUS, B
TEXHUYECKOTO KOHTPOJISI KaYeCTBA MPOIYKIIMH )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

WIH

Kon n HammenoBaHue
xommerennmu GIOC
BO, HeoOxonumoit s

(dbopmupoBaHUS WuankaTopsl JOCTHKEHHS KOMIICTSHITHN
nmpoheccHoHalbHbIC

., TPYZOBOTO WU

neicTBus (Tipu
podheCcCHOHAIbHOTO
HATNIAH N
JCHCTBHSI

npodcraHaapTa)

- B/02.6 IIpoBenecuue [TK-6 Cnocoben Cnocoben MIPOTHO3UPOBATH CBOHCTBa
paboT o o6paboTke UCIIOJIb30BaTh HAaHOMAaTepualioB W CIIOCOOEH  OIICHUBAThH
aHaJIN3y OCHOBHBIE MEepPCIICKTHBEl TPUMCHEHHS HAaHOMAaTEepPUAJIOB B
HayYHO-TEXHUYECKOI 3aKOHOMEPHOCTH pa3IMYHBIX 00IACTAX
uHpopMau 1 XUMHYECKOW HAyKU
pe3yJIbTaToB (byHIaMeHTaJIbHBIC
UCCIICIOBaHUIM XUMHYECKHE TIOHSTUS

TIPU PELICHUH
KOHKPETHBIX
MPOU3BOJICTBEHHBIX
3a1a4d

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

[IK-6 CnocobeH HCmoiab30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKON HaykKd U Qy
MOHSTHSI IPU PELIEHUH KOHKPETHBIX MTPOU3BOACTBEHHBIX 3a]1au

Ne Hanmenosanue ®opma
n/m JIMCITUILINH, o0yueHus
OIpCACTAOIINX Oynas
MEXIUCITUTUIAHAD (cemectp)
HBIC CBSI3U 5167
1 [Bricokomoexyssip +
HBIE COCTUHEHUS
2 |Oprannueckuit +
CUHTE3
3 | Texnonmoruaeckast +
MPaKTHKA




4 |®usznueckue +
METOJIBI
HUCCIIEIOBAHU

5 | XuMmuueckas +
TEXHOJIOT U

6 | XuMuueckas +
TEXHOJIOTHS
OpPraHHYECKUX
BEIIIECTB

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

JucuumnnuHa «HanomarepuanoBeieHne» OTHOCUTCS K 4acTH, (JOPMUPYEMON yIaCTHUKaMU 00pa30BaTeIIbHE
o HanpasiieHuto noarotroku 04.03.01 - Xumus.

HMucuunmnnHa «HaHnoMaTepuanoBeeHUE» U3y4daeTcsl B 7 CEMECTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yuebHoit paboTbl Ouras ]
(Bcero yacos|
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 52
Jlexuuu (Jlexuum) 34
[Tpakruueckue (Ilpakt. pad.) 18
CamocrostensHas padota (CP) 20
3auer -
3.2.Conepxanue Kypca:
No HazBanue pasnena/rl  Bun yueOHoH @OpMBI TEKYIIIETO KO
TEeMBI paboThI, yac.
Jlex IIpay CP
uu | T
pao.
O] 0| O
7 cemecTp
1 Hexoropsie Hayuneiit noknan
METOO0IOTHUECKHE
BOTIPOCHI MTOJTy4CHUS
u3y4yeHusi cBouctBu| 6 | 2 | 2
MPUMECHECHUS
HAHOCTPYKTYPHPOBaK
CUCTEM
2 Knaccudukanus Hayuneiit noknan
HAaHOPA3MEPHBIX
6 | 2|3
addexroB. HanococT
BEIIECTBA
3 Crenupuyeckue Hayunslit noxnan
0COOEHHOCTH 6 | 2 | 3 | cobecenoBanue, o
HAHOTEXHOJIOTHUI




4 Hexkoropsie obmue Hayunsrit nokinaf
BOIIPOCHI CTPOCHUS

KJIacTepOB. PeakiyoH
COCOOHOCTD KJIacTej

5 Tonkue Hayunsiit noknan
HAaHOCTpPyKTypupoBay 6 | 4 | 4
IUICHKHA

6 TToucky HOBBIX HAHO Hayunsiit noknazg
ahdexToB u sBnennii| 4 | 4 | 4 | cobecemoBanwme, O
(bUBUKH U XUMUHT

Tema 1. HekoTopble MeTOI010THYECKHE BONPOCHI MOJIYyYeHHS,
HU3y4YeHHsI CBOIMCTB U NPHMEHEHHUS HAHOCTPYKTYpUpoBaHHbIX cucteM (ITK-6)

Jlexknus.

HcTtopuueckuit ouepk. OCHOBHbBIE TIOHATHUS U ONPENEICHMSI DTalbl pa3BUTH IPEACTABICHUI 0 HAHOMATEpus
IIpakTnyeckoe 3ansATHE.

1. Crtoco0b! mosTydeHus! HAaHOAMCIIEPCHBIX MaTepUaIOB

2. ®U3UKO-XUMHUYECKUE XapAKTEPUCTUKNA HAHOMATEPUAJIOB.

3.Mcnonp30BaHue HAHOAUCIIEPCHBIX MAaTEPHUAIOB B XUMUYECKUX U CMEXHBIX HAHOTEXHOJIOTHYECKUX MTPOLIEC
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. Kakue napameTpbl XapakTepU3yrOT HAHOMATpHAJIbI.

2. Paznuume B cuTyanusax ¢ NpuMEHEHHUEM MHUKpPO- U HAHOOOBEKTOB B T€TEPOr€HHBIX MPOIeccax

Tema 2. Knaccudpukauust HanopasmepHbix 3¢ dexroB. Hanococrosinue Bemecrsa (IIK-6)
Jlekumus.

[Tpupoaa 6a3oBoro xumudeckoro 3nemMenTa. [Ipupona knactepHbsix oopasoBanuii. [Ipupona n xapakrep HaHO
CBOICTBA BelecTBa ¢ ero 3 (HEKTUBHBIM pa3MepoM

IIpakTnyeckoe 3ansATHE.

1. Harnopa3smepusbie 3¢ (PeKThl KOTOPHIX B pACCMAaTPUBAEMBIX YCIOBHIX OTCYTCTBYIOT, @ XUMHUECKUE, (PU3HUC
CBOWCTBa BEIIECTBA MIECHTHUYHBI TAKOBBIM MaTEPUHCKON Makpodassl

2. HM co crepuueckum HPD, o0yciioBieHHBIM X COOCTBEHHO (PM3NUECKHUMHU Pa3-MepaMu (UIjia CKaHUPYIOL

3. HM c sneprerunueckum HPD, noa KoTopbiM MOHMMAETCS CYIIECTBEHHOE U3BMEHEHHUE IMOBEPXHOCTHOM 2HE
Benyuiee K cMeHe 3Haka G

4. PeakunoHHasi ClIOCOOHOCTh OBEPXHOCTHBIX KJIACTEPOB M KAKOBO MPEAETHLHOE YHCIO 00pa3yIoNINX UX YE
MEPECTAIOT OTJINYATHCSI OT CBOMCTB MAaTEPUHCKOM (pa3bl

5. I3meHeHune sHeprun B3auMOICUCTBHS MEX Ty 00pa3yIOIUMHU KJIACTEP COCTABIISIOMUMHU

6. CHIKEHHE WIH TTOJTHOE OTCYTCTBHE PEAKIIMOHHOM CIIOCOOHOCTH KJIacTepa KakK eIUHOrO0 11eJI0ro
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. HM co crepuueckumu u 3epreruyeckumMu HPO onHoBpemenHO

2. CHmKeHHE MOJBIKHOCTH TOBEPXHOCTHBIX KJIACTEPOB TOKPUCTAITMYECKOTO pa3Mepa, B MEPBOM MPHOIINY
yMeHbIeHus kodgduirenTa nosepxHoctHou quddysun (muddy3nonnsrit hakrop);

Tema 3. Cnenuduveckue ocodenHHocTn HaHoTexnosoruii (ITK-6)
Jlexknus.

Pa3pa60TKa XUMHUYCCKUX U CONPSKCHHBIX C HUMU TGXHOHOFHﬁ, CBA3aHHBIX C HUCIIOJb30BAaHHUCM HAHOIUCII(
KUHETHUKOW MPOLECCOB.

IIpakTH4eckoe 3aHATHE.

1. TerroeMKOCTh HAHOCTPYKTYPHUPOBAHHBIX CUCTEM.

2. [logaBnenne HaHOPa3MEPHBIX FPPEKTOB HAHOMATEPHATIOB aJcopOaTaMu U3 Ta-30BOM U KHUIKOU (a3
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. Obu1re 3aKOHOMEPHOCTH XeMOCOPOLIMU Ha CBEXe00Opa30BaHHON MOBEPXHOCTH JKeJle3a U IIMHKA

Tema 4. HekoTopble 0011e BONPOChI CTPOCHUSA KJIACTEPOB. PeakumoHHAs CMIOCOOHOCTh KJIACTEPOB
(ITIK-6)
Jlekumus.
[Tonsitue «xiactep». Bo3MOXXHOCTH OTpbIBA aTOMOB OT KJIAcTepoB. BblsicHeHue MpUpOnbl CBA3M HpHU a
aacopOara. VM3MeHenusi B kiactepe, BbI3BaHHBIE ajacopbmmeit. Kmaccudukars kmacrepoB mo M.II. Cy:
cnocobHocTH Kiactepa. Kinaccudukaius ki1acTepoB COIACHO CIOCOOHOCTH CO3/[aBaTh HOBBIE 00pa30BaHMUS.

IIpakTH4eckoe 3aHATHE.
. Tunbl ancopOINOHHBIX KOMITJIEKCOB
. OcHOBHBIE TPeOOBaHMS K HCIOIb3YEMBIM MOJIEISIM IPUMEHUTEIHHO K IpoleccaM aJicopOIMHU U reTe
. Y4eT B3aMHOTO BIIMSIHUS KJIACTEPA U MOIJIOKKH.
. OCOOEHHOCTH KPHOXUMHUUECKUX PEaKIiii, 00yCIIOBIEHHbIE pa3MEpHBIMU P PeKkTamMu
. Hu3koremmeparypHble COKOHICHCATHI, KaK CHCTEMBI, aKKYMYJIHPYIOIHE SHEPTHIO.
. HeckoMmeHCUPOBaHHOCTHIO MOBEPXHOCTHBIX CBSI3EH
. MonekymnsipHbIe KJIacTepbl METAJIOB

0 I N n bW

. ['a30BbIe Oe3MUTraHIHbIC KIACTEPHI
9. KonmonaHsie Ki1acTepbl
10. TBeproTenbHBIE HAHOKJIACTEPHI
11. CMaunBaHue pacTBOpaMu MbLT00Opa3HbIX [TAB.
12. Bousinue [1AB Ha rucrepesnc cMauuBaHusl.
13. BausiHre pacTBOPUMBIX MPUMECEH HA CMaYMBAaHHE )KUAKUMHU METAJJIAMH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpn kaKoM MUHMMAaJILHOM U MaKCUMaJIbHOM KOJINYECTBE CTPYKTYPHBIX COCTABIISIIOIIUX (aTOMBI, MOJIEKYJI
Ha3BaHO KJacTepoMm?

2. Kak cBsi3aHO YHCIIO YaCTHUI] M CTPYKTypa KlacTepa ¢ HaJU4YheM MEXYaCTHUYHOTO B3aUMOJICICTBUS BHYTPU
MOJIBMYKHOCTHIO (XMMHYECKOW U JIaTepaIbHON aKTUBHOCTBIO) €T0 COCTABIISIOIINX ?

3. IlpencraBmusiet knacTep, B LEIOM, OJHOPSIIHYIO CUCTEMY WU HET?

4. Cxkauko00pa3zHOE N3MEHEHHUE CBOMCTB COSMHEHHM, HAXOISAIMXCS [0 COCEJICTBY B TOMOJIOTMYECKUX Psiiax
5. MarpuuHble HAHOKJIACTEPbI

6. BnusiHue cMaunBaHMsI IPU HAHECEHUU MTOKPBITUH.

7. CMaunBaHHE U pacTEKaHUE 110 J1e(OPMUPOBAHHOMN MTOBEPXHOCTH.

Tema 5. Tonkne HaHOCTPpYKTYpHpPOBaHHbIe IIeHKN (ITK-6)
Jlekumus.

Crioco0OsI MoTyYeHUs TOHKHUX IJIEHOK, UX CBOMCTBA U YCTOMYMBOCTh. BO3MOXKHOCTH (hopMUPOBAHUS TBEPAO
JaJIeKNX OT PAaBHOBECHSI, HO CIIOCOOCTBYIOIIUX MPUOTMKEHUIO K HEMY.

IIpakTnyeckoe 3ansATHE.
1. TBepaoTEIbHBIE XUMUYECKHE MTPOIIECCHI, TPUBOAALINE K 00pa30BaHUIO HAHOCTPYKTYPUPBAHHBIX IIJICHOK.
2. MexaHOXUMUYECKHUI HIIH JTI000# IPYroil CHHTE3, CBA3aHHBIA C TEM WM MHBIM SHEPTeTHUCCKUM BO3JIECHCTI
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TpucyTcTBHE HAHONUCIIEPCHBIX PEAreHTOB U HEOOXOAMMOCTD yueTa CBSA3H ¢ IPPEKTUBHBIMH pa3MepaMHt Ya

Tema 6. [Touckn HOBBIX HAHOMOHHBIX 3 dexToB U siBjaeHuli pusnku u xumun (I1K-6)
Jlekumus.
®opMHpoBaHKE TOMOJIOIMH HAHOTIPUOOPOB MOCPEICTBOM AIEKTPOHHO-ITy4eBOM uTorpadguu. U3yuenue Han
IIpakTH4eckoe 3aHATHE.
1. Meton ipsiMOii 37IEKTPOHHO-TYy4eBOM JTUTOTpaPuu
2. [IpoToTUIIBI MaTPHIL AEKTPOXUMHUUECKUX TPHOOPOB



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. MarpuuHbie HAHOKJIACTEPbI

2. BriusiHue cMaunBaHUs PU HAHECEHUU MOKPBITHH.

3. CmaunBaHKE U pacTEKaHUE 10 JAe(HOPMUPOBAHHOMN MTOBEPXHOCTH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

rocemaemMocts — 10 6ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB

7 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacrnipenenenue 6aioB mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | TeMbI/ BHUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. | Hexoroprie Hay4xb 10 CrynenT oOHapyXuBaeT ITyOOKOe 3HAHWE M3YUYCHHON TEMBI.
METOAONOTHYE (i TOKIa OTBeT MOCTPOEH JIOTUYHO, MaTepuall U3JIaraeTcsi XOPOITUM
CKH€ BOTIPOCHI SI3BIKOM, apTyMEHTHpOoBaHO. Ha BOIpoCkl OTBeUaeT Kparko,
MOITyYeHus, apryMEHTHUPOBAaHO, YBEPEHHO, II0 CYyMIECTBY — 5 OayjioB
M3YUICHUS CryneHT oOHapy)KMBAaeT JIOCTAaTOYHO TIIYOOKHE 3HAHUS
CBOWCTB U M3ydeHHOW TeMbl. OTBET MOCTPOEH IJIOTUYHO, MaTepuai
MIPUMEHEHUS M3TIaraeTcs XOPOIIUM SI3BIKOM, HO TIPH OTBETE MOIYCKaeT
HaHOCTPYKTY HEKOTOpBIe TorpermHocTH — 4 Oawta CTyIeHT IMOKa3bIBacT
PUPOBAHHBIX HE JOCTaTOYHBI ypOBEHb 3HAHUM 1O TeMe JOKIaja,
CUCTEM YyBCTBYeT ce0s HEYBEpPEHHO IpH OTBETe Ha BOMPOCH. B
OTBETE HE BCErAa MPHUCYTCTBYET JIOTUKA, aPTyMEHTHI
MIPUBIIEKAIOTCA HEOCTaToYyHO Beckwe. Ha mocTaBieHHBIC
BOIPOCHI ~ 3aTPyAHAETCS C  OTBETaMH,  IIOKa3bIBaeT
HEJOCTaTO4YHO IyOokme 3HaHua — 2 — 3 Oamna CrymeHT
TTOKa3bIBaeT CIabbIii ypoBEHb MPO(EeCCHOHAIBHBIX 3HAHUH.
HeyBepeHHO W 5orM4eckd HEMOCTENOBATEIbHO M3JIaraeT
Marepuan. HemnmpaBuipHO OTBeYaeT Ha MOCTaBIICHHBIC
BOIIPOCHI WJIH 3aTpyaHsIeTcs ¢ oTBeToM — 0 — 1 6an
2. |Knaccudpukanm | Hayumsr 10 CrynenT oOHapyXKuBaeT ITyOOKoe 3HAHWE M3YUYCHHON TEMBI.
us i mokman OTBeT MOCTPOEH JIOTUYHO, MaTepual U3JIaraeTcsi XOPOITUM
HaHOpa3MepH SI3BIKOM, apTyMEHTHpOoBaHO. Ha BOmpoCkl OTBeYaeT Kparko,
bIX 3(h(heKToB. apryMEHTHUPOBAaHO, YBEPEHHO, II0 CYyMIECTBY — 5 OayjioB
Hanococrosa CryneHT oOHapy)XMBAaeT JIOCTAaTOYHO TIIYOOKHE 3HAHUS

HC BCIICCTBA

M3ydeHHOW TeMbl. OTBET MOCTPOEH JIOTUYHO, MaTepuai
M3TIaraeTcs XOPOIIUM SI3BIKOM, HO TIPH OTBETE MOIYCKaeT
HEKOTOpBIe TorpermHocTH — 4 Oaywta CTyIeHT IMOKa3bIBacT

HE JIOCTaTOYHBI ypOBEHb 3HAHMM 1O TeMe JOoKjIaja,
YyBCTBYeT ce0s HEYBEpPEHHO IpH OTBETe Ha BOMPOCH. B
OTBETE HE BCErAa MPHUCYTCTBYET JIOTUKA, aPTyMEHTHI
MIPUBIIEKAIOTCA HEOCTaToYyHO Beckwe. Ha mocTaBieHHBIC
BOIPOCHI ~ 3aTPyAHAETCS C  OTBETaMH,  IIOKa3bIBaeT
HEJOCTaTO4YHO IyOokme 3HaHusa — 2 — 3 Oamna CrymeHT
TTOKa3bIBaeT CIa0bIii ypoBEHb MPO(EeCCHOHAIBHBIX 3HAHUH.

HeyBepeHHO U I5orn4eckd HEMOCTENOBATEIbHO M3JaraeT
Marepuan. HemnpaBuipHO OTBeYaeT Ha MOCTaBIICHHBIC
BOIIPOCHI WJIH 3aTpyaHsIeTcs ¢ oTBeToM — 0 — 1 6an




Crierudnaec
KHe

0COOEHHOCTH

HaHOTEXHOJIOT
i

Hayunst
1781 (0) %) Vi

15

CryneHT 0OHapyXHBaeT ITyOOKOE 3HAHUE U3YYCHHON TEMBI.
OTBeT MOCTPOEH JIOTUYHO, MaTepUal U3J1aracTcs XOpOIIUM
SI3BIKOM, apryMEHTHPOBaHO. Ha BOmpocCkl 0TBEYaeT KpaTko,
apryMEHTUPOBAHO, YBEPCHHO, II0 CYIIECTBY — 5 OayljioB
CryneHT O0OHapyXHBaeT JOCTATOYHO TIIYOOKHE 3HAHUS
M3y4eHHOM Tembl. OTBET MOCTPOCH JIOTUYHO, MaTepHuall
M3JIaraeTcs XOPOIIUM SI3BIKOM, HO MPHU OTBETE JOIMYCKAaeT
HEKOTOphIe TorpemHocTd — 4 O6ama CTyIeHT MOKa3biBacT
HE JOCTaTOYHBIH YpOBEHb 3HAHUH MO TeME JOKIaja,
YyBCTBYeT ce0s HEYBEPEHHO IpH OTBETE Ha BOMPOCHL. B
OTBETE HE BCeraa MNPUCYTCTBYET JIOTUKA, AapTryMEHTHI
MPUBJICKAIOTCI HEJOCTaTouHoO Beckue. Ha mocTaBneHHBIC
BOMIPOCHl  3aTPyOHSECTCS C  OTBETaMM,  IOKa3bIBacT
HEJOCTAaTO4YHO TiyOokue 3HaHus — 2 — 3 Oamra CrygeHt
MOKa3bIBACT CJIA0BIA YPOBEHB MPO(ECCHOHATBLHBIX 3HAHUM.
HeyBepeHHO ¥ JOTHYECKH HEMOCIEAOBATEIBHO M3JIaract
Marepuan. HenpaBunbHO oOTBeyaeT Ha IOCTaBJICHHBIC
BONPOCHI WK 3aTpyaHseTcs ¢ otBeToM — 0 — 1 Gan

cobeceno
BaHMe,
onpoc(ko
HTPOJIbH
blii cpe3)

10

CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHUECKOe U

mIyOOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
MIOCTPOEH JIOTUYHO, MaTepHa

n3araercs YETKO, SICHO, XOPOIIUM SI3BIKOM,
apryMeHTHpoBaHo. Ha  Bompocel  OTBewaeT  Kparko,
apryMEHTUPOBAHO, YBEPEHHO, Mo cyuiectBy — 10 OamioB
CtyneHT oOHapyKUBaeT JOCTaTOYHO DIIyOOKHE 3HAHUSA
MporpaMMHOro Marepuana, OTBET NOCTPOEH JIOTUYHO,

MaTepual H3JIaracTcs XOPOIIMM S3BIKOM, HO TPU OTBETE

JOTTyCKAaeT HEKOTOpBIE MIOTPEIIHOCTH. Bompocs,
3aJlaBacMble MIpernoaBaTesneM, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3arpygHeHudi — 8§ OamtoB  CryaeHT

MOKa3bIBACT HE JOCTATOYHBIA YPOBEHb 3HAHWUN y4eOHOTO W
JISKIIMOHHOTO MaTepuaja, YyBCTBYeT ce0sl HEyBEPECHHO IMPHU

OTBETE HAa BOMPOCH. B OTBeTe HE Bcerma MPHCYTCTBYET
JIOTUKA, apTyMEHTHI MPUBIICKAIOTCS HEIOCTATOYHO BECKHE.

Ha mnocraBneHHBIE BOMPOCHI 3aTPYAHSCTCS C OTBETaMH,
MOKa3bIBa€T HEAOCTATOYHO TIIyOOKMe 3HaHusA — 4 Oamia
CryneHT moka3biBaeT Cnalblil YpOBEHb MPO(eCcCHOHATBHBIX

3HaHUW. HeyBepeHHO W JIOTHMYECKH HEIMOCIe0BATEIBHO
u3JlaraeT = MaTepual. HempaBuibHo OTBEUaeT Ha
MTOCTABJICHHBIC BOMIPOCKHI WX 3aTPYIHSAETCS ¢ OTBeTOM — () —
1 6amn

HexoTopsie
oO1me
BOTPOCHI
CTpOECHUS
KJIaCTEPOB.
Peakmuonnas
CIIOCOOHOCTD
KJIACTEPOB

Hayunbt
H DoKJIag
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CryneHT 0OHapyXHBaeT ITyOOKOE 3HAHUE U3YYCHHON TEMBI.
OTBeT MOCTPOEH JIOTUYHO, MaTepUal U3J1aracTcs XOpOIIUM
SI3BIKOM, apryMEHTHpOoBaHO. Ha BOmpocCkl 0TBEYaeT KpaTko,
apryMEHTUPOBAHO, YBEPCHHO, II0 CYIIECTBY — 5 OayljioB
CryneHT OOHapyXHBaeT JOCTATOYHO TIYOOKHE 3HAHUS
M3y4eHHOM Tembl. OTBET MOCTPOCH JIOTUYHO, MaTepHuall
W3JIaraeTcs XOPOIIUM SI3bIKOM, HO MPHU OTBETE JOIMYCKAaeT
HEKOTOphIe TorpemHocTy — 4 O6amia CTyIeHT MOKa3biBaeT
HE JOCTaTOYHBIH YpOBEHb 3HAHUH MO TeME JOKIaja,
YyBCTBYeT ce0sl HEYBEPEHHO IpH OTBETE Ha BOMPOCH. B
OTBETE HE BCeraa MNPUCYTCTBYET JIOTHKA, AapTryMEHTHI
MPUBJICKAIOTCS HEJOCTaTouHo Beckue. Ha mocTaBneHHBIC
BOMIPOCHl  3aTPyOHSECTCS C  OTBETaMM,  IOKa3bIBacT
HEJOCTAaTO4YHO TiyOokue 3HaHus — 2 — 3 Oamra CrygeHt
MOKa3bIBaCT CJIA0BIA YPOBEHH MPO(ECCHOHATBLHBIX 3HAHUIMA.
HeyBepeHHO ¥ JOTHYECKH HEMOCIEAOBATEIBHO H3JIaract
Marepuan. HenpaBunbHO oOTBeyaeT Ha IOCTABJICHHBIC
BONPOCHI WK 3aTpyaHseTcs ¢ otBeToM — 0 — 1 Gan




10

Tonkue
HaHOCTPYKTY
pUPOBaHHBIE

IUICHKHA

Hayunst
1781 (0) %) Vi

10

CryneHT 0OHapyXHBaeT ITyOOKOE 3HAHUE U3YYCHHON TEMBI.
OTBeT MOCTPOEH JIOTUYHO, MaTepUal U3J1aracTcs XOpOIIUM
SI3BIKOM, apryMEHTHPOBaHO. Ha BOmpocCkl 0TBEYaeT KpaTko,
apryMEHTUPOBAHO, YBEPCHHO, II0 CYIIECTBY — 5 OayljioB
CryneHT O0OHapyXHBaeT JOCTATOYHO TIIYOOKHE 3HAHUS
M3y4eHHOM Tembl. OTBET MOCTPOCH JIOTUYHO, MaTepHuall
M3JIaraeTcs XOPOIIUM SI3BIKOM, HO MPHU OTBETE JOIMYCKAaeT
HEKOTOphIe TorpemHocTd — 4 O6ama CTyIeHT MOKa3biBacT
HE JOCTaTOYHBIH YpOBEHb 3HAHUH MO TeME JOKIaja,
YyBCTBYeT ce0s HEYBEPEHHO IpH OTBETE Ha BOMPOCHL. B
OTBETE HE BCeraa MNPUCYTCTBYET JIOTUKA, AapTryMEHTHI
MPUBJICKAIOTCI HEJOCTaTouHoO Beckue. Ha mocTaBneHHBIC
BOMIPOCHl  3aTPyOHSECTCS C  OTBETaMM,  IOKa3bIBacT
HEJOCTAaTO4YHO TiyOokue 3HaHus — 2 — 3 Oamra CrygeHt
MOKa3bIBACT CJIA0BIA YPOBEHB MPO(ECCHOHATBLHBIX 3HAHUM.
HeyBepeHHO ¥ JOTHYECKH HEMOCIEAOBATEIBHO M3JIaract
Marepuan. HenpaBunbHO oOTBeyaeT Ha IOCTaBJICHHBIC
BONPOCHI WK 3aTpyaHseTcs ¢ otBeToM — 0 — 1 Gan

Tloucku
HOBBIX
HAHOMOHHBIX
3¢ dhekToB u
SIBIICHUI
¢$u3uKy 1
XUMHU

Hayunst
171 (0) %) Vi
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CryneHT 0OHapyXHBaeT ITyOOKOE 3HAHUE U3YUYCHHON TEMBI.
OTBET MOCTPOEH JIOTUYHO, MaTepUal U3J1aracTcs XOpOIIUM
SI3BIKOM, apryMEHTHpOoBaHO. Ha BOmpockl 0TBeYaeT KpaTko,
apryMEHTUPOBAHO, YBEPCHHO, II0 CYIIECTBY — 5 OayljioB
CryneHT O0OHapyXHBaeT JOCTATOYHO TIYyOOKHE 3HAHUS
M3ydyeHHOM Tembl. OTBET MOCTPOCH JIOTUYHO, MaTepHuall
W3JIaraeTcs XOPOIIUM SI3BIKOM, HO MPHU OTBETE JOIMYCKAaeT
HEKOTOphIe TorpemHocTd — 4 Oama CTyJIeHT MOKa3biBaeT
HE JOCTaTOYHBIA YPOBEHb 3HAHUKH MO TeME JOKIaja,
YyBCTBYeT ce0s HEYBEPEHHO IpH OTBETE Ha BOMPOCH. B
OTBETE HE BCeraa MNPUCYTCTBYET JIOTHKA, AapTryMEHTHI
MPUBJICKAIOTCS HEJOCTaTouHO Beckue. Ha mocTaBneHHBIC
BOMIPOCHl  3aTPyAHSECTCS C  OTBETaMM,  IOKa3bIBacT
HEJOCTAaTO4YHO TiyOokue 3HaHus — 2 — 3 Oamra CrygeHt
MOKa3bIBACT CJIA0BIA YPOBEHB MPO(ECCHOHATBLHBIX 3HAHUM.
HeyBepeHHO ¥ JOTHYECKH HEMOCIEAOBATEIBHO U3JIaract
Marepuan. HenpaBunbHO oOTBeYaeT Ha MOCTABJICHHBIC
BONPOCHI WK 3aTpyaHseTcs ¢ otBeToM — 0 — 1 Gan

cobeceno
BaHMe,
onpoc(ko
HTPOJIbH
blii cpe3)
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CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U

mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
MIOCTPOEH JIOTUYHO, MaTepHa

n3araercs YETKO, SICHO, XOPOIIUM SI3BIKOM,
apryMeHTupoBaHo. Ha  Bompocel  OTBewaeT  Kparko,
apryMEHTUPOBAHO, YBEpPEHHO, Mo cyuiectBy — 10 OamioB
CryneHT oOHapyKMBaeT JOCTaTOYHO DIIyOOKHE 3HAHUSA
MporpaMMHOro Marepuana, OTBET NOCTPOEH JIOTUYHO,

MaTepual H3JIaracTcsd XOPOIIMM S3BIKOM, HO TPU OTBETE

JOTTyCKaeT HEKOTOpBIE MIOTPEIIHOCTH. Bompocs,
3aJlaBacMble MIpernoaBaTesneM, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3arpygHeHudi — 8§ OamtoB  CryaeHT

MOKa3bIBACT HE JIOCTATOYHBIA YPOBEHb 3HAHWUH y4eOHOTO W
JISKIIMOHHOTO MaTepuaia, YyBCTBYeT ce0sl HEyBEPESHHO MPHU

OTBETE HAa BOMPOCH. B OTBeTe HE Bcerna MPHCYTCTBYET
JIOTUKA, apTyMEHTHI MPUBIICKAIOTCS HEOCTAaTOYHO BECKHE.

Ha mnocraBneHHBIC BOMPOCHI 3aTPYIHSCTCS C OTBETaMH,
MOKa3bIBa€T HEAOCTATOYHO TIIyOOKMe 3HaHusA — 4 Oamia
CryneHT moka3biBaeT Cnalblil YPOBEHb MPO(eCcCHOHATBHBIX

3HaHUW. HeyBepeHHO W JIOTHMYECKH HEIMOCIe0BATEIBHO
u3JlaraeT = MaTepual. HempapuibHo OTBEUaeT Ha
MTOCTABJICHHBIC BOMIPOCKHI WX 3aTPYIHSAETCS ¢ OTBeTOM — () —
1 6amn




7. [TocemaemocTs 10 10 6amnoB - ctynent nocerun 100% 3ansTuit

8. | IlpemumanpHBIC OaITBI 20 JloToTHUTENbHBIE TPEeMHANIBHBIC OaJUTbl  MOTYT  OBITh
HAYHCIICHBI 32 BHITIOJIHCHHE

TBOPUYECKUX 3aManuii Ha BeIOOpP: 1. Co3maHme oOydaromero
pollMKa 10 TEMaTWKe OUCHHUIUIAHBI 2. Paspaborka
online-TpeHa)kepa MO TEMaTUKE AUCITUTUTHHBI

9. NunuBunyanbHbie 50 CTygeHT MOXET MNpPeJOoCTaBUTh BCE 3aJaHUs TEKYIIEro
3aJIaHusl, C IOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
KOTOPBIX MOXHO
HaOpaTthb
JIOTIOJTHUTEIIbHEIC

0asIbl Ha DK3aMEHE

10. Hroro 3a cemectp 100

HtoroBast oueHka mo 3adery BeicTaBisgercss B 100-0ayuibHOM IIKane W B TPaJUIMOHHON YETHIPEXOaTbHC
PENUTUHIOBOM OLIEHKH 110 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEX0AUIbBHYIO OCYLIECTBIISETCS CIELYIOIINM O

100-6annpHas cucrema TpaguuuonHas cucreMa

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Hayunbiii 1ok

Tema 1. HexoTopbie METOI0IOTHYECKHE BOTIPOCHI MOTYyUYCHUS,
W3yUYEHUs CBOMCTB U MPUMEHEHUS HAHOCTPYKTYPUPOBAHHBIX CUCTEM

. MeToipl MEXaHUYECKOTO TUCTIEPTUPOBAHMUSL.

. MeTonbl pu3nveckoro AUCreprupoBaHusl.

. MeTopl XUMHUYECKOT0 AUCTIEPTUPOBAHMUSL.

. buonornueckue moaxop! K MOJy4EHHUIO HAHOPA3MEPHBIX MaTEPHAIIOB.

D AW N =

. CrtocoObI KOHCONUANN HAHOPA3MEPHBIX TTOPOIIKOB.

Tewma 2. Knaccudukanus HanopazmepHnsix 3¢ dexros. Hanococrosinue BemecTBa
. OcOOEHHOCTH TEPMOIMHAMHYECKHUX CBOMCTB HAHOCPE]I.
. CTpyKTypa HaHOpa3MEpHBIX MaTepUasoB.
. XapaKTepUCTHKH AUCTIEPCHOCTH HAHOMATepHAJIOB.
. Knaccugukanust HanomarepuaaoB B 3aBUCUMOCTH OT XapaKTEPHOTO pa3Mepa.

hn B W =

. Knmaccuguxkanus marepuaioB o CTpyKTypHBIM IIPU3HAKAM.

Tema 3. Crienuduieckre 0COOCHHOCTH HAHOTEXHOJIOTHUI
. XI/IMI/I‘-IGCKI/IC TCXHOJOI'NH, CBA3aHHBIC C UCIIOJIB30BAHUECM HaHOI[I/ICHGPCHBIX MaTepI/IaJIOB.
. Mcnonp30BaHNe HAHOMATEPHAJIOB B OMOJIOTHN U MEITUITUHE.
. IIpuMeHeHne HaHOYITIEPOAHBIX MAaTEPHUAIIOB.
. Metaymmdeckue HaHOMaTePHAIIbI.
. KOMHO3I/II_II/IOHHBIG MaTCpI/IaJIBI C HaHOpa3MCpHBIMI/I qaCcTULaMU U OTACJIIbHBIMU CIIOSAMUA.
. Kepamuueckue MaTeprasibl B HAHOCTPYKTYPHOM COCTOSIHHH.
. Coznanue 3allUTHBIX, 1EKOPATUBHBIX U N3HOCOCTOMKHUX MOKPBITH.

00 3 N L LN

. [IpuMeHeHre HaHOpa3MEPHBIX MaTepUasIOB B ANEKTPOHHON U 3JIEKTPOMArHUTHOM TEXHHUKE.

11
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Tema 4. Hexotopsle o011ie BOnpocsl CTPOCHUs Ki1acTepoB. PeakuinonHas criocoOHOCTD KJIa
. Tunel ancOpOIMOHHBIX KOMIUIEKCOB
. OCOOEHHOCTH KPHOXUMHUYECKUX PEaKIfii, 00yCIOBIEHHbIE pa3MEpHBIMU P PeKTamMu
. HuzkoremmneparypHble COKOHIEHCATBI, KAK CUCTEMBI, AKKyMYJIUPYIOLIUE SHEPTHUIO.
. MonekynspHble KJIaCTEPhl METAIIIIOB
. 'a30BBbIe O€3MMraHHbIE KJIacTephbl
. Konmnonansle kinacrepsl
. TBepmOTENIBbHBIE HAHOKIACTEPHI

Tema 5. ToHKHEe HAHOCTPYKTYPHUPOBAHHBIE TUIEHKHU
. Crtoco0Obl mosTy4eHus1 HAaHOTIIICHOK
. MeTonpl ocakaeHHsI U COOCAXKIACHHUS ISl TOTy4eHHUs] HAHOMAaTEepUaJIoB
. Ilomyuenue HaHOMaTepHaJIOB METOIOM BOCCTAHOBIICHHUS.
. [Tomyuenue HaHOMaTEpPHAIOB METOOM ra30(ha3HbIX XUMHUUECKUX PEaKIuil.
. Ilomyuenne HaHOMaTEpPHAJIOB IEKTPOXUMHUUECKUMH METOJaMH.
. CriocoObl KOHCONMMIALUN HAHOPa3MEPHBIX MOPOIIKOB.

Tema 6. [Torick HOBBIX HAHOMOHHBIX A(P(HEKTOB U SABICHUNA (PU3UKH U XUMHUH
. @a3oBble MpeBpallleHUs] HAHOMATEPUAJIOB.
. Kunetnueckue cBolicTBa HAHOMAaTEPHUAJIOB -.
. DNEKTpUYECKUE CBOMCTBA HAHOMATEPHUAJIOB -.
. MarHuTHbI€ CBOMCTBA HAHOMATEPHUAJIOB.
. MexaHnuyeckue CBOMCTBA HAHOMATEPHUAJIOB -.
. Ponb nedexroB, BozHuKarommx B HM BcrencTBre 0COOCHHOCTEH METOIOB UX TIOTYyUCHHUS.

codeceqoBaHue, ONPOC

Tema 3. Crienuduieckne 0COOCHHOCTH HAHOTEXHOJIOTHUI
. Hanomarepuansl. HanorexHnonoruu. 3agayn HAaHOTEXHOJIOTUH.
. OcOOEHHOCTH HAHOMATEPHUAJIOB.
. OcHOBHBIE IPUYMHBI UHTEPECA K HAHOMATEPHUAJIAM.
. Kimaccudukanus BemiecTs 1 MaTeprasoB 110 pa3Mepy YacTHIL.
Knaccugukarus HaHoMaTepHaaoB B 3aBUCUMOCTHU OT XapaKTEPHOTO pa3Mepa.
. Knmaccudukanus marepuaioB o CTpyKTypHBIM NIPU3HAKAM.
. Hanouactuuel. Hanoknacrepsl. Hanokpuctamisl. @ymnepensl. Hanorpyoku. Cynepmonexynbl. buomonex
. KonconmaupoBanubeie HaHOMarepualbl: HaHokpuctamnnueckue Mmarepuaiibl. Oymineputsl. DOTOHHBIE KpI

Marpuunble HaHOKOMIIO3UThI. HanomopucTeie Marepuansl. Hanoasporenu.

9

. Hanonucnepcuu: Hanonopomku. Hanocycnensuu. Hanoamynscun. Hanoaspo3soinu.

10. Knaccuduxanusi AuCIepcHBIX CUCTEM MO arperaTHOMY COCTOSTHHIO.

1

1. 3ommu. Asposonu. I'enu. [Hopomikwu.

12. Yactuna. Armomepar. Arperar.

13. Knaccudukanus qucrepcHbIX CUCTEM TI0 pa3MepaM.

14. Knaccudukanus HaHOMaTepHalioB 110 TeOMETPUIECKOM (hopMe U Pa3MEPHOCTH CTPYKTYPHBIX JIEMEHTOB.

15. Knaccudukanus qucrnepcHbIX CUCTEM TT0 MEPHOCTH.

16. OcHoBHbIe TpeOOBaHUS K METOaM IMOyYeHHs HaHOMarepuaioB. Kiaccudukanys HaHOTEXHOIOTUH.

17. CiocoOsI momyueHuss HAaHOPa3MEPHBIX MaTepuasioB (00mas Kiaccuukaims).

18. OcHoBHbIE TpeOOBaHUS K METOJaM MOTYyUYCHHUS HAHOMATEPUATIOB.

Tema 6. [Torcku HOBBIX HAHOMOHHBIX 3()(HEKTOB U ABICHUIN PU3UKH U XUMUHU
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1. OcHOBHBIE TpeOOBaHMSI K METO/IaM TIOTY4YEHUSI HAHOMATEpHAJIOB.
2. IlomydyeHne HaHOMAaTEPUAJIOB C UCTIONb30BAHUEM XMMHUUYECKUX PEAKIUHI - METOABI OCAXKIECHUSA U COOCAXKIE
3. IlomyueHue HaHOMAaTEpPHAJIOB C HCIIOJIB30BAHUEM XMMHUUYECKHUX PEAKIUM - METO/ BOCCTAHOBIICHUS, IPEUMY

4. TlonmyueHue HaHOMAaTEPHAJIOB C HCIIOJIIb30BAHUEM XUMHUYECKHUX PEAKIH - METOA Tra30(]a3HbIX XUMUYECKH
HEI0CTaTKH.

5. Ilomy4yeHnne HAHOMATEPUAIIOB HIIEKTPOXUMHUYECKUMH METOJAMH, TPEUMYLIECTBA U HEOCTATKH.
6. IlonmydyeHne HaHOMATEPHAJIOB ITyTEM COUYETAHHSI XUMUUYECKUX U (PU3UUECKUX MPEBPAILICHUH.
7. bronornyeckue MoaXoAbl K IMOJIy4€HHIO HAHOPAa3MEPHBIX MATEPUAIIOB

8. CriocoObl KOHCOMUIALUN HAHOPa3MEPHBIX MOPOIIKOB -IIPECCOBAHUE.

9. CriocoObI KOHCOIMAALNY HAHOPA3MEPHBIX MOPOIIKOB — CIIEKAHHUE.

10. CiocoObl KOHCOTHMIAIIMHE HAHOPa3MEPHBIX MOPOIIKOB -IPOKATKA.

11. CrtocoObl KOHCOTUAAIIMN HAHOPA3MEPHBIX MIOPOIIIKOB — AKCTPY3HSL.

12. OCHOBHBIE THIIBI CTPYKTYP HAHOMAaTEPHAJIOB.

13. Pa3zmepHas 3aBUCUMOCTb CBOMCTB HaHOMAaTepuaioB- Da3oBbie MPEBPALICHHUS.

14. PazmepHast 3aBUCUMOCTb CBOMCTB HaHOMarepualoB- KuHeTnueckue cBONCTBA.

15. Pa3zmepHasi 3aBUCUMOCTb CBOMCTB HAHOMATEPUAJIOB- DJIEKTPUUECKHUE CBOMCTBA.

16. PazmepHast 3aBUCUMOCTH CBOMCTB HAHOMAaTe€pHaJloB- MarHuTHbIE CBOMCTBA.

17. PazmepHas 3aBUCUMOCTb CBOMCTB HAaHOMAaTepUaioB- MeXaHWYECKHUE CBOMCTBA.

18. Ponb nedexros, Bo3Hukaronmx B HM BeencTBue ocobeHHOCTEH METO0B UX MOTYUYEHUSI.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-6)
Knaccudukanus HanopazMepHbIX 3G (HEKTOB.
[Ipupona HaHOCOCTOSIHUS BEILIECTBA.
Buapl rpadudeckoii 3aBUCHMOCTH «CBOMCTBO — pa3Mep» I HAHOMATEePHAJIOB.
IIpupona ManoaToMHbIX Ki1acTepOB. Bubl 3aBUCUMOCTH « DQHEPTHS CBSI3U U (JUIMHA CBSA3M) — YUCIIO &
Oco0eHHOCTH aHATUTUYECKON 3aBUCUMOCTH AJis [-ro Hayana TepMOAMHAMUKHA HAHOCTPYKTYPUPOBaH!

A o e

Oco0eHHOCTH aHATUTHYECKOM 3aBUCUMOCTH [yt 11-ro Hauana TepMOAMHAMUKY HAHOCTPYKTYpUPOBAF

Tunosble 3axanus s 3a4era (ITK-6)
TumnoBbie TeMbl HAYYHBIX IOKJIA/10B
. IloHsiTHE O COBPEMEHHON WIEKTPOHHON IIPOBOAUMOCTH KPUCTAIIIOB.
. CTaHOBIIEHHE MTPEACTABICHUI O HAHOCTPYKTYPUPOBAHHBIX Marepuaax.
. HanococrosHue BeniecTna.
. CTpoeHue 1 CBOMCTBAa MAJIOATOMHBIX KJIACTEPOB.

D AW N ==

. Bo3amoxxHbIe HaHOpa3MepHbIe 3()(HEKTH U UX CBA3b ¢ 3PPEKTUBHBIMU pa3MepaMU YaCTHII.

Tumnossie BONPOCHI KOJUIOKBHYMA
. TennoeMKocTs HaHOCTPYKTYPHPOBAHHBIX CUCTEM
. MonekyisipHbIE€ KIacTepbl METAUIOB
. Marpu4Hble HAHOKJIACTEPHI
. Biinsiuue cmMauynBaHus IpU HAHECEHUU OKPBITUN

Dn B W N =

. [IpoToTHIIBI MaTPUIL ANEKTPOXUMHUYECKUX TPUOOPOB

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS

Orenka
15071 (mokazarenu JOCTUKECHHUS PE3yJIbTaTa)
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I1K-6 CBOOOZHO  OpPHMEHTHPYETCS B  HAlpaBICHUSIX  MCCIENOBaHMY|
HaHOMAaTEepUAJIOBEACHMUS.
JIeMOHCTpUpYEeT 3HAaHME€ W  I[IOHMMAHME COBPEMEHHOIO  IIj
«3aUTCHO» HaHOCTPYKTYPHPOBaHH(X BEIIECTBAX.
(50 - 100 6ammoB) Ompenenser OCHOBHbIE LIENH, 3a/la4d, METOAbl HAYYHBIX MCCIIE
HaHOMAaTEepUAJIOBEACHMUS.
CBOOOIHO OpHEHTHPYETCS B HW3YYEHHOM Marepuajie, Ha BO
apryMEHTUPOBAHO, YBEPEHHO, 110 CYLIECTBY
«HE 3a4TEHO» ITK-6 He opuenTtupyercs B n3y4aeMoM IPEAMETE, HE OTBEYAET HA BOIIPOCHI
(0 - 49 6annos)

5. MeTonnueckue ykazaHus AJs1 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CAMOCTOSTEIBHOM PadOThI O0YUYaIOIIUXCSI:

[Tpuctynas K M3y4eHUIO IUCLUUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinael (PIIJ]), koTopas onpenenseT coaepxanue, 00beM, a TaKKe MOPAI0K U3yUEHHsI U TIPETIoJaBaHu:

JacCTHu.

JI71st caMOCTOSATENEHOM padOThl BAYXKHOE 3HAYCHHE UMEIOT pas3aeiibl « O0BbeM U COAEpKaHUEe TUCIUTTUHBD), «
nH(pOpMAITMOHHOE 00eCIIeUeHHE TUCIUILTUHB U «MaTtepuaibHO-TeXHUUECKOe 00ecTieueHne JUCITUTUTHHBL, -
npodeccroHaibHbIe 0a3bl JAHHBIX U HH(OOPMAITMOHHBIC CITPABOYHBIE CHCTEMBDY.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKA3bIBAIOTCS BCE PA3JENbl U TEMbl M3y4aeMOW AMUCIU
IUTAHUPYEMBbIi 00bEM B aKaJIEeMUYECKHX Yacax.

B pasznene «YuebHO-MeToAMUECKOE U MHPOPMALIMOHHOE OOecreueHNe TUCIUILIMHBD) yKa3aHa PEKOMEHIY

IuTeparypa.

B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre MUCIMILIMHBI, MPOrpaMMHOE OOecredueHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD) COAEPIKUTCS MepeueHb Mpo(peCcCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUII OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHISCKUMH MaTepraIaMu 10 TUCIUTINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €llle pa3 mnpe3eHTanuio Jekuuu B cucteMe MOODLe, MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C YUYE€TOM PEKOMEHI0BAaHHON JAOMOIHUTENIBHOM TNTEPaTyPhI;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJHIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHaibHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM M JOTIOJHUTEIBHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHAX, K JebaraM, TeCTUPOBaHMIO, 3k3aMeHy. OHa BKIIOYaeT Mpof
PEKOMEHI0BAaHHBIX UCTOYHHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoncmnekT nexkunu n0KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0OCHOBHbIX MCTOYHUKOB M JIUTEPATYpPhl MO TEMaM, BBIBOJbI IO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalui JeKIUi Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0KeH ObIT
cofieparb He OTHOCSIIYIOCS K TeMe HHGOPMAIUIO WK PUCYHKH.

KoHcrnekTsl HayqHOH JUTEpaTyphl MIPU CaMOCTOSTENIbHOM MOATOTOBKE K 3aHATHUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMs U TOJ¢
nuTepaTtypbl. KOHCIIEKT MOXKET OBbITh OTIOPHBIM (COAEPKATh JIMIITL OCHOBHBIE KIIFOYEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET ObITH MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- ACJATh 3allMCH IO XOAY YTCHHA B BUAC MNPOCTOTO HUJIM Pa3BCPHYTOI'O IJIaHA (COS,Z[aBaTI: NEpCUCHb OCHOEL

HCTOYHUKE);

- COCTaBJIATHh TC3UCHI (L[I/ITI/IPOBaHI/Ie HanboJee BaXKHBIX MECT CTAThbU HIIH MOHOI‘pa(pI/II/I, KOPOTKOC HU3JIOKCHHC

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
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54. PGKOMGHILaI_[I/II/I Mo MOATOTOBKE K OTACJIIBbHBIM 3a/IaHUAM TCKYIICTO KOHTPOJIA

CobecemoBaHre MpeAronaracT OpraHu3aIio OeceIbl MPEIoaaBaTelis CO CTYACHTaAMH 10 BOIIPOCAM MPAKT
00CTOSTEIPHOTO BBISBJICHHS MX 3HAHWH 10 OMPEICIICHHOMY pasiely, Teme, mpobieme W T.I. Bce wien
oOcyxiennn, 100aBIATh HHPOPMAIIHIO, TUCKYTHPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

VYCTHBIN ONPOC MOXKET NMPUMEHSATHCS B pa3IMYHbIX (popMax: GpOHTAIBHBINA, HHAWBUIYAIbHbIH, KOMOMHUPOE
OTBETa MOJICIKAIIETO OLICHKE:!

- IPaBUJIBHOCTH OTBETA 10 COZIEPIKAHMUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKa U3JI0KCHUS MaTepuaa,

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

- CBOEBPEMEHHOCTh U A3(PPEKTUBHOCTh UCIOIb30BAHUS HAIVISIHBIX MOCOOUI U TEXHUUECKUX CPEICTB MPH OT!
- HCII0JIb30BaHUE JIONOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIb30BaHUS BPEMEHH, OTBEJCHHOIO HA 3a/laHNE.

VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasl MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KakK:

- COZep>KaHME IIPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJHOTA €€ PACKPBITHS, CMBICIOBOE COIEP)KAaHUE, (
COZIEP’KaHUI0, COOTBETCTBUE METOIMUYECKHM TPEOOBAHUAM (LIEJIHU. CCHUIKH HA PECYpPChl. COOTBETCTBHE COJIEP:
HaIlpaBJIEHHOCTh, COOTBETCTBUE CONEPKaHMs 3asBICHHOHN (hopme, aJeKBaTHOCTh HMCIIONb30BAHUS TEXHHUYE
IIOCJIEIOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOI0 MaTepHara;

- oopmiieHHE TIpe3eHTAMU: 00BbeM (ONMTHMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/ibl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIE Ka4yecTBa: OPATOPCKHE CIOCOOHOCTH. COONIOJEHHE pEerIaMeHTa, 3MOLMOHAIBHOCTb, Y
CHCTEMaTU3UPOBaHHbIE, TYOOKUE U MOJIHbIE 3HAHUS 110 BCEM pa3zieiaM IIpOorpaMMbl:

- COACpXaHHWE BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuasa, PaCKpbITHE TEMBI, JOCTYITHOCTb M3JIOK(
cpeactB UKT, ciocoObl 1 ycaoBUs TOCTHKEHHS PE3yIbTaTUBHOCTH U 3()()EKTUBHOCTH I BBIIOJHEHUS 32
y4eOHOH J1eTeNbHOCTH, 10KAa3aTeIbHOCTh IPUHUMAEMBbIX PELICHNH, yMEHNE apIyMEHTUPOBATh CBOU 3aKJIIOT

6. YueOHO-MeTONM4YecKoe 1 HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. EmuceeB A. A., Jlykamun A. B. ®yHKIHOHAIBHBIE HAHOMATEepUaJbl : yuyeOHoe mocobdue. - Mocksa: d
anekTpoHHbl // OBC «YauBepcuTeTckas oubnuoreka onnaita» [cait]. - URL: http://biblioclub.ru/index.php

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. A6umesa, A. K., Akumbexos, H. I1I., Aprmann, A., AptmanH, I., bakenos, XK. b., beccapa6osa, 1. M., E
Hurens, U. 3., Emypanos, M. M., Kangocos, XK. M., XKyb6anosa, A. A., Xsuteibaesa, H. K., 3axapos, B. A.,
Kucray6aera, A. C., KoxkamakoBa YriepoaHble HaHOCTPYKTYPHUPOBAaHHBIE MaTepHaibl Ha OCHOBE PacCT!
VYriepoaHble HAHOCTPYKTYPUPOBAHHBIE MaTepHUalibl HA OCHOBE PACTUTENBHOIO ChIphs. - Anmarel: Kazaxck
anp-Dapadwu, 2010. - 302 c. - Tekcr : anexrponnsiii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.r
2. T'yceB A. WI. Hanomarepuaibl, HAHOCTPYKTYPbI, HAHOTEXHOJIOTUH : MOHOTpadus. - 2-€ U31I., uchp.. - Mock
anekTpoHHbil // OBC «YauBepcuTeTckas oubnuoreka onnaita» [cait]. - URL: http://biblioclub.ru/index.php
3. PamOumu H. I, bepe3kun A. B. ®usnueckue u XUMHUYECKHE OCHOBBI HAHOTEXHOJOTHHA. - MockBa: @
anekTpoHHbil // OBC «YauBepcuTeTckas oubnuoreka onnaita» [cait]. - URL: http://biblioclub.ru/index.php

6.3 VHbIe NCTOUHMKMU:
1. UHTepHeT-aHUMKIONE NN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI



I[J'DI IMMPOBCACHUA 3aHATHI 110 JUCHUITIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBbHO-TCXHUYCCKOC obecr
IMPOBCACHUA 3aHATHI JICKOIMOHHOTI'O 1 CCMUHAPCKOI'0 THUIIA, 'PYHIIOBBIX U UHAWUBUAYAJIbHBIX KOHcyHbTaHHﬁ,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSTEIILHOM paGOTBI.

VYdeOHbIe ayAUTOPUH W TOMEUICHHS TSI CAMOCTOSTEILHOH pPaOOThI YKOMIUIEKTOBAHBI CIEIHATU3UPOBE
CpelncTBaMu OOyUYEHUS, CITYKAIMMHU JIJTS IPEACTABICHHS YueOHOM HH(pOpMauu OOJIBIION ayTUTOPHUH.

[TomereHust 1y1si CaMOCTOSITEIBHONW pabOThl YKOMIIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOMXHOCTBIC
obecrieueHneM JOCTYIIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIIbHYIO Cpelly YHUBEPCUTETA.

Jlnist IpoBEICHHsT 3aHSATHH JICKIIMOHHOTO THIA HCIOJIB3YIOTCS HAOOPHI JEMOHCTPAIIMOHHOTO 000pYIOBaHY
WJUTFOCTpAIUH (MPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIieMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Onepanuonnas cucrema Microsoft Windows 10

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

7-Zip 9.20

[Tpodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Hayunas snekrponHas Oubnmnorexa Poccuiickoit akanemun ectectBoznanust. — URL: https://www.monogr:
2. YHHBEpCHUTETCKass OMOIMOTEeKa OHJIAlH: AMEKTPOHHO-O0nbOmoreuHas cuctema. — URL: https://biblioclub.ru
3. DnekrponHbIi Karajgor @yHnamentanbHoi 6ubmuoreku TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

BsaumogeiicTBue mnpenoaaBarens U CTyIEHTa B Ipolecce OOy4YeHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba
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