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Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy
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Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

Mporpammy ovcumnanHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Croitkos N.W. Kadbenpa
OopraHu4eckon xmummm Xmmunyeckunii nHCTuTyT M. A.M. Bytneposa , lvan.Stoikov@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Lenbto ocBoeHUs aucumnnuHbl "OCHOBbI HAHOXMMUN U HAHOTEXHONOrMN" BNSEeTCS NOAroToBKAa K
Hay4YHO-UccnenoBaTenbCKom 1 negarornyeckomr esaTenbHOCTU, CBA3aHHOM C peweHneM 3anad,
CTOSIUMX Nepen COBPEMEHHOW LIMBMAN3ALIMEN NPy NPOBEOEHUN NCCNe0BaHWUA B obnactu
HaHOXMMUW 1 HAHOTEXHONOrnK. B pe3ynbtaTte 0CBOEHMS AaHHOW ANCUUMANHBI AONXHbI ObiTh
CPOPMMPOBaHbI NPEACTABNAEHNS O COBPEMEHHbIX KOHLIEMUUAX HAHOXUMUN N HaHOTexHonormn. Kpome
TOro, NP OCBOEHUWN AUCUUMINHBLI CTYOEHTbI MNoMy4aloT 0630pHbIE 3HAHWS O MePCneKTMBax Pas3BUTUA
HaHOXMMUW 1 HAHOTEXHONOrMK B 06nacTn MatepnanoBeneHusl, TOHKOro OPraHMYeckoro CUHTe3a u
HAHOCTPYKTYPUPOBAHHbIX Matepuanos.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnunHa BkntodeHa B pasgen " b2.B.2 ObwenpodeccmoHanbHbin
obpasosaTtenbHoi nporpammbl 020100.62 XrMus 1 OTHOCMTCS K AUCLUMNNMHAM N0 BbIOOPY.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

[aHHas gucumnnmHa BkIoYeHa B 6110k oblwenpodeccroHanbHblX gucumnimi b2. kak gucumnnmHa
no Bblbopy. OcBamnBaeTcs Ha TpeTbeM kypce (5 ceMecTp).

OHa 6a3mpyeTcs Ha 3HAHNAX N YMEHWSX, BbIpabOTaHHbIX NPY NPOXOXAEHNM 00WmMX
npogoeccroHanbHbix KypcoB 6a30Boi YacTu umkna b3 "HeopraHuyeckas xumms" (MOHHble
paBHOBECMKS B pacTBOPE, OKUCINTENbHO-BOCCTAHOBUTENbHbIE peakunn) n "OpraHunyeckas xmummns"
(knaccudpmkaums opraHn4ecknx coeanHeHmn). MNonyyeHHble NPy 0CBOEHUN UCLIAMANHBI 3HAHNUS 1
yMeHuns obneryaroT ocBoeHve aucumnnuH "CynpamonekynsapHas xumus", "XuMuns kannkcapeHos" v

"ONeKTPOHHAs U NPOCTPAHCTBEHHAS CTPYKTypa OpraHnYeckmux CoeanHEeHNn", opyrux Kypcos rno
BbIGOpY BapmatuBHOM YacTu npocouns "OpraHmyeckas xumms".

OCHOBHOW

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwudcpposka
tLncpp komneTeHLmm npnobperaemon KoMneTeHU N
OK-6 ncnonb3dyeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAY4YHbIX
(06u.LeKyanypr|e ANCUMNINH B NPpOdpeccnoHanbHOM AeATENbHOCTU, NPUMEHSET
KOMI'IeTeHLI,I/II/I) MEeTObl MaTeMaTn4yeCckoro aHanam3a n MmogenmposaHuns,

TEeOPETUHECKOro 1N aKCrnepmMeHTasibHOro nccnenosaHuns

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaTb:

npeagMeT HaHOXNMMUM N HAHOTEXHONOIM, OCHOBHbIE B bl HaHOOOBHEKTOB U HaHOMaTtepunanos,
I'Ipl/l60pb| n yCTpOVICTBa, pa3pa6aTb|BaeMb|e Ha OCHOBE HaHOMaTtepwuanos, NPUHUUN pa3MepHOro
KBAHTOBAHUA N YCITOBUA HabnooeHns KBaHTOBO-pPa3MePHbIX SABNEHUN, pusmnyeckne n xmmmnyeckume
CUCTEMbl MOHUXXEHHON Pa3MepHOCTH, 0COBEHHOCTM SHepreTn4eckoro criekTpa n nepeHoca 4acTtu B
MHOTOCIOMHbIX CTPYKTypax C pe3KnMn noTeHumnanbHbIMX rpaHnuamMn, OCHOBHbIE Hay4HO-TEXHNYECKNE
I'Ip06ﬂeMbI HaHOTEXHONOIMn N nepcnekTnBbl Pa3BUTUA DaHHON C*)yH,D,aMeHTaﬂbHOVI obnacTtun 3HaHWIA.

2. NONXEeH yMeTb:
MPOrHO3MPOBaTb YCTONYMBOCTb U PU3NKO-XUMUYECKNE CBONCTBA HAHOOOBEKTOB M HAHOMAaTepManos;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 753714 5AE
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Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

OpUEeHTNPOBAaTbCH B COBpeMeHHOI7I nntepartype n BeCt ouCKyCcCcuto no HAHOXNMUN n
HaHOTEXHOJIOInu;

CaMOCTOATENNbHO CTaBUTb 3a4a4u no co34aHnio nnm npakTn4eckomy rnpmMMeHeHumo HaHOOOBHEKTOB U
HaHOMaTtepunanos O/iAa peweHnda KOHKpPEeTHbIX 3aaay4 HAHOTEXHONOINi;

OPVEHTMPOBATLCS B METOAAX MONMYYEHNS 1 UCCNEeL0oBaHNS HAHOCTPYKTYP: CKaHUPYHOWeR TyHHENbHO
MUKPOCKOMUM N CNEKTPOCKOMNN;

3. 0ONXEeH BnageTb:

HaBblKaMW TBOPYECKOro 06006LeHNs NONyYeHHbIX 3HAHWIA, KOHKPETHOIO 1 06 BEKTUBHOIO U3NTOXEHNS
CBOMWIX 3HAHWI B MUCbMEHHOWN 1 YCTHOW doopMe, pyHOaMeHTanbHbIMM 3HAHUAMKN O cneundunke
noseneHns BelecTsa B HAHOMETPOBOM pa3MepHOM AuanasoHe, NoHMMaTb MexaHn3M BO3HUKHOBEHUSA
pa3mMepHbIX PU3NYECKNX N XUMUYECKMX 3CPCPEKTOB.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
NPUMEHATb NONyYEHHbIE 3HAHMS HA MPaKTUKE.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUMNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayaMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime dopmMbl
N 'D'":n"(")'g;;mrb'/ Cemectp cemecTpa (B yacax) KOHTpONSA
Nek ImI1pal(wwecl(meJ1a60paTopH|:|e
L 3aHATUSA paboTbi

Tema 1. BeepeHune B
1. [HAHOXMMKIO 1 5 1 2 0 0

HaHOTEXHONOINI0.

Tema 2. OcHOBHblE
2. |MOHATUS HAHOXUMUW U 5 2 2 0 0

HaHOTEXHONOrNN.

Tema 3. Nctopus
3. |passuTtus 5 3 2 0 0

HaHOTEXHONOrNIA.

Tema 4.
4. [MHCcTpyMeHTapuin 5 4 2 0 0

HaHOTEexXHOoNora.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

. [xummsa n camocbopka

Tema 5.
CynpamonekynspHas

OCHOBHbIE TEPMUHDbI
NOHATUA.

Tema 6. bynyuee
HAHOTEXHONOIIA:
npobnembl 1
nepcnexKTmBbl.

Tema 7.
KopnyckynsipHo-BONHOBE
npupona
SNEeKTPOMarHUTHOro
N3Ny4eHUs N CTPOeHne
aTroma.

Tema 8. KBaHTOBbIE
pa3mepHble adPdEKThI.

KOHTPO/NbHas
paboTta

. [TO4KNK, NPOBONOKU U

Tema 9. KBaHTOBbIE

NNOCKOCTN.

10.

Tema 10. O6bekThbl
HaHOXVUMUW.
Knaccugomkaumm
HaHo4YacTUL.

10

11.

Tema 11. Cnocobbl
Mony4yeHns HaHo4acTuL.

11

12.

Tema 12. YrnepogHbie
HaHoMaTepwuanbl -
nony4yeHue,
XapakTepucTuka,
CBONCTBA.

12

13.

Tema 13. "YMHbIE"
HaHoMaTepwuanbl.

13

14.

Tema 14. MpuHUmnnbI
JOYHKLIMOHNPOBAHNSA
nonynpoBOOHNKOBOM
SNEKTPOHUKN.
JHK-komnbloTep.

14

15.

Tema 15. HaHO0ObeKThI
KaK OCHOBa HOBbIX
NeKapcTB N CUCTEM KX
HanpasneHHOW
0OCTaBKM.

15

16.

Tema 16.
HaHopounarHocTuka.

OHK-yunbl n 6uoumnbi.

16

PernctpaunoHHbin Homep 753714
CtpaHnua 5 ns 13.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

S OEMALIGH



Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N ‘D'"Kn":‘)""mv;”b'/ CeMecTpl.oyectpa (B yacax) ‘{(ompﬁmp
ny Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 17. eHHas KOHTPOMbHaS

Tepanus u
17. BNeKTPONOPALIAS. 5 17 2 0 0 pabota

PekombuHaHTHble OHK.

Tema 18.

HaHotexHonornm m
18. bnoMmMmeTuka: 5 17 2 0 0

nogpaxas npumpoae.

Tema . Torosas 5 0 0 0 3ayert

doopma KOHTpons

NTtoro 36 0 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. BBeaeHue B HAHOXUMUIO U HAHOTEXHOJIOMUIO.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

BeeneHue B HaHoTexHonorumio. Llenn n 3apaun HaHoTexHonorun. duamyeckme n TeXHoNormyeckme
Npo6neMbl 1 OrpaHNYeHNs MUKPOMUHMATIOPM3aLIMKU NONYNPOBOAHVKOBBIX YCTPOWCTB. MNpuMeHeHne
METOLOB HAHOTEXHOMOTMN NS YMEHbLIEHNS pa3MepoB Npubopos. MNepcnekTBHble HAHOMaTepuanbl
1 HanpaBneHWs HaHOTEXHoNornn. Bruayanuaaums n KOHTPO/b pPe3ynbTaToB HAHOTEXHONOM A -
obsi3aTenbHoe yCnoBume 4N UX peanvu3aunmn 1 passuTus.

Tema 2. OCHOBHbI€ NOHATUA HAHOXUMUWN U HAHOTEXHOJIOTUN.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OCHOBHbIE MOHATUSA HAHOXMMUW N HAHOTEXHONOIMN. dNeKTpocTaTndeckne adoekTbl, NOKanbHbINA
TENNoBOW Harpes, Nnactmyeckas gegopmauus, nofesoe ncnapeHmne nonoXnTenbHbIX 1
oTpuLaTtebHbIX MIOHOB, MOHOEPOMOTOPHbIN 3ddPeKkT, 3dpdPEKT 3NEKTPOHHOro BeTpa.

Tema 3. UcTopus pa3BuTua HaHOTEXHONOMUN.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

NcTopus passutns HAHOTEXHONOMMIA. HAHOCTYKTYpHbIE 9NEMEHTbI BewecTsa. HaHOCTPYKTypHble
3NEMEHTbI BEWECTBA: aTOMbl, MONEKY/bl, PYNNEPEHbI, HAHOTPYOKNM, KnacTepbl. KBaHTOBbIE TOUKM
(KT) - nckyccteeHHble Monekynbl. HAHOCTPYKTYpHbIE NONUMeEpbI

Tema 4. UHCTpyMeHTapuin HaHOTEXHOJOra.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

NHcTpyMeHTapuin HaHoTexHonora. MaTtepuanbl Ha OCHOBE HaHOCTPYKTYPHbIX 9/1IEMEHTOB.
HaHokpucTtannbl, HAHOTPYOKKN, HAHOCTEPXHN N NX NPON3BOOHbIE. CTPYKTYPHbIE 3N1IEMEHTLI ANS
HaHomaTepuanos 6onee BbICOKOro nopsaka. YrneponHble HAHOTPYOKM, TEXHONOTNSt N3roTOBNEHUS,
CTPYKTypa 1 CBOMCTBA.

Tema 5. CynpaMonekynsipHasi XMMUs U caMoc6opka OCHOBHbIE TEPMUHbI U NMOHATUS.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CynpamonekynsipHast XuMnsi 1 camocbopka - OCHOBHbIE TEPMUHBI U NOHATUS. MaTepuansl
9NEKTPOHVKM AN HAHOTEXHONOrnn. KpeMHuin n ero Mogudpmkaumm, B TOM YACNE, KPEMHUIA Ha
N30NATOPE, NOPUCTLIV KPEMHUIA, HAHOKPUCTaNbl KPEMHUS B AMOKCUAE KPEMHUS.

Tema 6. Byayuiee HaHOTEXHONOrMM: NPO6EMbl U NEPCMNEKTUBDI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Bynywee HaHoTexHonoruii: npobnemol n nepcnekTmebl. 'etepocTpykTypbl (TC) 1 Hanbonee
pacnpocTpaHeHHbIe CUCTEMbI NOJSTYNPOBOLHMKOBbLIX MaTepuanos Ha OCHOBE TBEPLbIX PaCTBOPOB

A3B5. TpoiHble 1 YeTBepHble coeanHeHms Ha ocHose A3B5. Martepumanbl Ha OCHOBE HUTPUAOB U UX
NpUMeHeHe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcunnnmHbl "OCHOBbLI HAHOXMMKM 1 HaHoTexHonorui"; 020100.62 Xumns; npodbeccop, A.H. (npodpeccop) Ctoiikos L.,

Tema 7. KOpﬂyCKyﬂSIpHO-BOHHOBaH npupoapa AINEKTpoMarHUTHOro nanyyeHmns u ctpoeHume
aToMa.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KopnyckynsapHo-BonHoBasi npupoga anekTpoMarHMTHOro N3ny4yeHns n CTpoeHue atoma.
CybMUKPOHHbIE TEXHONOTUW. YMEHbLIEHVE Pa3MepPOB 3NEMEHTOB METOAAMMN TPAANLIMOHHOW
NNaHapHOM TEXHOMOIMK 3a CcYeT pa3paboTki, CO3AaHUS U MPUMEHEHNS SKCTPEMabHbIX
yNbTPanoneToBbIX MICTOYHUKOB N3NYHEHUS CO CBEPXKOPOTKOM OJIMHOM BOMHbI (13.5 HM) npwu
npoteccax nutorpagoun.

Tema 8. KBaHTOBble pa3MepHbie apPeKTbl.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

KBaHTOBblE pas3MepHble agodekTbl. ICTOYHMKM aKCTpeManbHoro ynbtpaduoneTa. JlazepHoe
n3ny4yeHune: B3aMMOOeCTBME C NOBEPXHOCTbIO N NpuMeHeHne B HT. HaHonutorpadgowms.
ONEeKTPOHHas, NOHHAas U peHTreHosckas nutorpadun. IsrotoBneHne HaHOTOYEK U HAHOMPOBOJIOK
NNTOrpagoM4eCcKnMm MeTogamu.

Tema 9. KBaHTOBble TOUYKW, MPOBONIOKU U NMNOCKOCTU.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KBaHTOBbIE TOYKM, NPOBONOKM 1 NAockocTn. CamoopraHmM3aLumns KBaHTOBbIX TOYEK Y HUTEN.
KBaHTOBbIE TO4KM. CamMoopraHn3oBaHHbIN pocT No mexaHnamy CtpaHcku-KpacrtaHosa. Teopus
caMoopraHn30BaHHOro pocTa KBaHTOBbIX ToYeK. CUCTEMbI MONYNPOBOAHNKOBbLIX MaTepmnanos Ans
BblpawmeaHns cTpyktyp ¢ KT.

Tema 10. O6beKTbl HAaHOXUMUK. Knaccudpmkaumm HaHoOYacTuUL,.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Ob6bekTbl HaHOXMMKK. Knaccndomkaumm HaHodacTul. HaHoneywatHasa nutorpadgoust. MisrotosneHune
wramno.. Beibop pe3ncTos, nonumetunMetTakpunat. PeakTuBHOE NOHHOE TpaBEeHNME.

Tema 11. Cnoco6bl NONy4YeHUs HaHOYacTULL,.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Cnocobbl Mony4YeHns HaHOYacTUL,. AnNuTakcranbHble MeToObl. XMMNYECKOe OCaxAeHne N3 NapoBov
gasbl (CVD): ero Buapl, OCHOBHbIE 3aKOHOMEPHOCTU 1 METOAMKA. DNUTAKCUS N3
MEeTanno0pPraHNYeCcKnx CoOeAMHEeHNA N neTy4nx HeopraHudeckux rugpuaos (MOCVD). Hanbonee
pacrnpoCTpaHEeHHble CUCTEMbI BEWECTB - UCTOYHUKOB KOMMOHEHT NoNynpoBOLHUKOBbIX MaTepuanos u
TBEPObIX PACTBOPOB.

Tema 12. YrnepoaHble HaHOMaTepuanbl - Noly4eHue, XxapakTepucTtuka, CBOMCTBa.
JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

YrneponHble HaHOMaTepuanbl - NOfy4eHne, xapakTepucTnka, ceoictsa. CamoopraHvmsaums
HaHoTpyboK. MNpeobpasoBaHne NnaHapHbIX HAMNPSXEHHbIX FTETEPOCTPYKTYP B TPEXMEPHbIE, MMEoLWme
pannanbHylo CUMMETPUIO (HaHOTPYOKNM). MNepcnekTBbl N3roTOBNEHNS 3NIEKTPOHHbIX NPUOOPOB C
NPUMEHEHNeM HaHOTPYOOK.

Tema 13. "YMHbIe"" HaHOMaTepuarnbl.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

YMHblE HaHoOMartepwuanbl. Poct HaHOCTPYKTYp Ha dpaceTUpOBaHHbIX MTOCKOCTSX. TpeXMeprle
MaCCUuBbl KOrepeHTHO-HanpsA>XeHHbIX OCTPOBKOB. MaccuBbl BEPTUKaJIbHO-CBA3AHHbIX KT.

Tema 14. NMpuHUMNBbI PYHKLNOHNPOBAHUSA NONMYNPOBOAHUKOBOMN 3NEKTPOHUKMU.
A HK-komnbloTep.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MpyHUUNBI PYHKLNOHNPOBAHWS MONYNPOBOAHNKOBON anekTpoHuku. JHK-komnbioTep.
lMepuoamyeckune CTPYKTYpbl MNOCKMX OOMEHOB. CTPYKTYpbl C NEpUOaNYeCcKon Moaynaumnein coctasa
B SNmMTaKCManbHbIX NNeHKax TBepOblX pacTBOPOB MNONynpoBOAHNKOB. [10/1ynpoBOAHMKOBbIE Nasepsl
Ha OCHOBE reTepoCTPYKTYP C KBAHTOBbIMU TOYKaMMU

Tema 15. HaHO06beKTbl KaK OCHOBa HOBbIX JIEKapCTB MU CUCTEM UX HaNpaBNeHHOW A0CTaBKM.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

PernctpaunoHHbin Homep 753714
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HaHoo6bekTbl Kak OCHOBA HOBbIX IEKAPCTB U CUCTEM UX HAMPaBNEeHHOW NOCTaBKW. VIOHHbIV CUHTE3
HaHOCTPYKTYpP Ha MOBEPXHOCTM U B 06 EME NONyNpPOBOAHNKOB. POpPMMPOBAHNE HAHOKPUCTANNOB
KPEMHUS 1 repMaHns B OMOKCUAE KPEMHMS U MONMMEPHBIX Matepmanax npu MOHHOM
6ombapanposke. MNpouecchbl camoopraHnsaunm HaHOCTPYKTYP NPY MOHHOM CUHTE3€e. AHM3OTPOMHOE
pacnblfeHne NoBepPXHOCTW NONYNPOBOLHUKOBLIX MaTepuanos npu BO3AENCTBAN NOHHbIX NMY4KOB.

Tema 16. HaHogmarHoctuka. A HK-4ynnbl u 6noumnsi.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

HanoauwarHocTuka. AHK-4unbl n 6rounnsl. Jlntorpagouyeckn-nHayLmpoBaHHas camocbopka
HaHOCTPYKTYp. MoHATUE 0 NUTOrpadoNHeECKN-UHOYLIMPOBAHHON caMOocOopKe HAHOCTPYKTYP.
KpeMHureBble noanoxku, romononnumep, TpeboBaHns K Macke.

Tema 17. FeHHas Tepanus n anekTponopauus. PekombuHaHTHble OHK.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eHHas Tepanus n anekTponopauns. PekombuHaHTHble OHK. 'eHHas nHxeHepus. MyTtaumw.
Pectpukums. TpaHcoykums. OBMeH reHeTU4ecKM Matepmanom.

Tema 18. HaHOoTEeXHONOrMM M GUOMMMeETHKA: NoJpaxasn npupoae.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

HaHoTexHonorum n 6nommmeTrka: nogpaxas npvpoge. KoHcTpyupys ns 6enkos. MNogenku ns
monekyn OHK. PHK-HaHoMawwmHbl. Bupychbi.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%:'o:g:;gzgz
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
8 Tema 8. KBaHTOBbIE 5 8 Egﬂggﬁiﬁ%; 18 KOHTPO/NbHas
: MEPHbI KTbl.
pasmMepHble adhdoe pabote paboTta
Tema 17. 'eHHas
n
17.[Tepanvs n 5 17 Kgﬁigéﬁﬁﬁiﬁ 18 KOHTPONBHAA
‘lanekTponopaums. a6oTe paboTta
PekombuHaHTHble JHK. P
NTtoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIE hopMbl 06yUYeHUs

OcBoeHune ancumninunHbl "OCHOBbI HAHOXMMUK N HAHOTEXHONOrMN" NpeanonaraeT UCNoNbL3o0BaHMe
KakK TPpaaMUMOHHbIX (NEeKUMN C MCMONb30BAHMEM METOONYECKNX MAaTEPUANoB), Tak U MHHOBALMOHHbIX
obpa3zoBaTefibHbIX TEXHONOTNIA C UCMONb30BaHNEM B Y4E€OHOM NPOLIECCE aKTUBHbIX M MHTEPAKTUBHbIX
dbopM NpoBeneHNS 3aHATUIA: KOMMbIOTEPHbIE NPe3eHTauumn nekumin; Bmageomarepmanamm no
npennoXeHHOW TeMaTtuke.

- NIHTEPaKTMBHbIA onpoc no pasgenam 1-11;
- NHTEpPAaKTMBHbIN onpoc no pasgenam 12-15;
- Kpyrnbii cton (case study) no pasgeny 2 "OCHOBHbIE MOHATUS HAHOXUMUW U HAHOTEXHONOTNK;

- Kpyrnbln cton (case study) no pasgeny 12 "YrnepogHble HaHOMartepumarnbl - NOny4yeHue,
XapakTtepucTtuka, cBoncraa".

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B HAHOXUMUIO U HAHOTEXHOJOTUIO.
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Tema 2. OCHOBHble MOHATUA HAHOXUMUU U HAHOTEXHOJOTUW.

Tema 3. UcTopus pa3Butus HaHOTEXHONOIMMUN.

Tema 4. UHCTpyMeHTapuin HaHOTEXHoOJOra.

Tema 5. CynpaMmonekynsipHasi XMMUS U caMoc6opka OCHOBHbIE TEPMUHbI U NMOHATUS.
Tema 6. Byayuiee HaHOTEXHONOIMN: NPO6EeMbl U NEePCNeKTUBDI.

Tema 7. KopnyckynsipHO-BO/IHOBasi Npupoaa 3NeKTPOMarHUTHOro U3ny4yeHusi U CTpoeHue
aToma.

Tema 8. KBaHTOBble pa3mepHble appeKTbl.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

BeeneHne B HAHOXUMUIO U HAHOTEXHONOTNIO. OCHOBHbIE MOHATUS HAHOXMMUWN N HAHOTEXHONOIUN.
VcTtopunsa passutma HaHoTexHonorni. IHCcTpymeHTapuin HaHoTexHonora. CynpamonekynsapHas XuMuns
n camocbopka ? OCHOBHbIE TEPMUHbI U NOHSATUS. Bynywee HaHOTEXHONOrMIA: NPOGNeMbI 1
nepcrnekTuebl. KopnyckynsapHO-BONMHOBAS NpMpoaa SNeKTPOMarHUTHOrO U3Ny4eHUs n CTpoeHne
aroma.

Tema 9. KBaHTOBbIE TOUYKM, MPOBOJIOKU U NJIOCKOCTH.

Tema 10. O6bekTbl HaHOXMMUKU. Knaccudpukaumm HaHoYacTuUL,.

Tema 11. Cnoco6bl NoNyYeHUst HAaHOYacCTuL,.

Tema 12. YrnepogHble HaHOMaTepuansbl - Nofly4eHue, xapakrepmcTtmka, CBOMCTBa.
Tema 13. "YMHbIe" HaHOMaTepuanbl.

Tema 14. MNMpuHUUNbl PYHKLUOHUPOBAHNSA MNONYNPOBOAHUKOBON 3N1EKTPOHUKM.
AJHK-komnbloTep.

Tema 15. HaHO06beKTbl KaK OCHOBa HOBbIX JIEKapCTB M CUCTEM UX HaMNpaBNeHHOW [0CTaBKM.
Tema 16. HaHoguarHocTtuka. O HK-4ymnnbl n 6uoumnsi.

Tema 17. FeHHas Tepanusa n anekTponopauus. PekombuHaHTHble OHK.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KBaHTOBbIE pa3mepHble adpdpekTbl. KBaHTOBbIE TOYKU, MPOBOMIOKMN 1 MAOCKOCTU. O6BbEKTHI
HaHoxuMunn. Knaccundomkauum HaHodacTmu. Cnocobbl nonyYeHust HaHo4acTul. YrnepoaHole
HaHoMaTepuanbl - NONy4eHne, xapakTepuctmka, CBOMCTBa. ?YMHbIe? HaHoMatepuansl. [puHuMnb
JPYHKLMOHMPOBAHMS NONYNpPoBOAHNKOBOM anekTpoHukn. [HK-koMnbioTep. HaHO06BbeKThI Kak
OCHOBA HOBbIX JIEKAPCTB U CUCTEM UX HanpaBneHHon gocTtaskn. HaHoamnarHoctuka. OHK-yunbi n
6roymnbl.

Tema 18. HaHoTexHONOrMM M 6GUOMMMeETHKA: NoJpaxasn npupoae.
Tema . UToroBasi hopma KOHTpOns

MpuMepHbIEe BONPOCHI K 3a4eTy:
Bonpockl ons noaroToBkM K 3a4eTy

basosble TEPMUHbI N NMOHATUA. OcHoBHble Knaccsbl HaHOPA3MepPHbIX CUCTEM

1. Dante onpeneneHnd TepMnmHOB: HaAHO4YacTuua, HaHoOCMCTeMa, HaAHOKOMIMO3UT, HAHOHAayKa,
HaHOTEXHOJIOTr 4.

2. Knaccudpukaums HaHopasMepHbIX CUCTEM.

3. KBaHTOBbIEe HAHOCTPYKTYpbI C padmepHocTbio 0D-, 1D-, 2D-. BO3MOXHO nv nonyyYeHne CTpykTyp C
npobHoi pa3mepHocTbio: 1<D<2 nnn 2<D<37? Mpueeaute npumeps..

4. K kaknM Tnam HaHOpPa3MepPHbIX CUCTEM CriefyeT OTHECTU CPYNNEPUTbI, HAHOMOPUCTLIA KPEMHUIA 1
cTekna, cogepxatme Hebonblloe KONMYeCTBO ONCMNEPrnpPoBaHHbIX HAHOPa3MEpPHbIX HYacTuL
meTtanna?

5. MoXxHO nu 1 Ha oCHOBaHWM Kakux kputepues monekyny JIHK paccmatpueatbh kak HAHOOHBEKT?
6. Tunbl KOMMO3MLUMOHHBLIX HaHOMaTepmanoB. KocTHas TkaHb kak Gronormyeckuii HaHOKOMMO3WT.

CvHTE3 HaHOMaTepunanos

1. OCHOBHbIE TEXHONOrMYECKME NOAXOAbI, UCMONb3YOWNECS AN NONYYEHNS HAHOPA3MEPHbIX
CTPYKTYp. [oyeMy ncnonb3yoT MMEHHO 3TV NOAXOAbI?
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2. [lucnepraumoHHble 1 KOHOEeHCAUMOHHbIE MeTOAbl CUHTE3a HAHOMOPOLWKOB U KOHCONMANPOBAHHbIX
HaHoMaTepWanos.

3. [1nsg nonyy4eHns Kakmx HaHOMaTepuanoB NCMONb3YETCS METOA UHTEHCUBHOW NNACTUYECKOM
negopmaunm?

4. Cnocobbl NONyYeHUs HAHOMOPOLKA, COCTOSILErO N3 YacTuL, NPUMEPHO OANHAKOBLIX MO pa3Mepy.
5. MeTtoabl CUHTE3a YrNepoaHbIX HAHOTPYOOK.

6. CywHOCTb TEMNNATHOrO CMHTE3a HAHOBELLECTB.

MeToabl nccnenoBaHms HaHOpPa3MepPHbIX CUCTEM

1. MNpnbop, NO3BONSIOWMIA HE TONBKO NCCNEAOBaTb HAHOCUCTEMbI, HO 1 CO34aBaTb WX, MAHUNYINPYS
oThaenbHbiMM atoMamu. MNprHumn ero paboTbl.

2. VIHchopmaums 0 HaHOBELLECTBE, MONyYaeMas C MOMOLLbIO METOAA PEHTIEHOBCKOM AndopakLmu.
3. MeToabl nccnenoBaHns MEXaHUYECKNX CBOMCTB HaHOMAaTepWanos.

4. BO3MOXHOCTW 1 OrpaHnyYeHnst CrekTPOCKONMYEeCKNX METOL0B NCCe0BaHNS
HaHOCTPYKTYPUPOBaHHbIX 06 HEKTOB.

5. CywHocTb MeTofa rasoBol ancopbummn. Hackonbko TOYHYO MHCPOPMALMIO O pa3Mepax YacTuy
HaHoMopoLKa NO3BONSET NOMYYUTb faHHbIA MeTon?

6. 3apaya: C ucnonb3oBaHMEM ra3oBo-aAcopObLUMOHHOro MeToaa ycTaHoB/AN, 4TO 5 r. nopoLka
cnoxHoro okcnaa Ba4Ca2Nb2011 copbupyet npu H.y. 0.0208 r aproHa. PaccunTaiiTe nnowanb
yOEeNbHOWN NOBEPXHOCTM NMOPOLLKA, ECNN N3BECTHO, 4TO 1 cM3 Ar, ancopbrpoBaHHbIli B BUAE
MOHOCNOS, Npw H.y. 3aHMMaeT nnowanp 4.73 m2. OueHnTe pasMep YacTul nopowka, npegnonaras,
4TO YaCTULbl UMELOT WwapoobpasHyto doopMy, a NAOTHOCTb BelecTBa coctasnsieT 5.437 r/cm3.
DUBNKO-XMMUA HAHOCTPYKTYPUPOBAHHbBIX MaTepmnanos

1. MNoyemy onst 06bSACHEHMS 0COObIX CBOMCTB BELECTBA B HAHOPA3MEPHOM COCTOSIHUW Mbl
BCMOMWHAEM O CBOWCTBaX MOBEPXHOCTM? YeM NOBEPXHOCTb OTANYaeTcs oT o6bema BewecTa?

2. NoBepxHocTHas aHeprus. MeToabl onpeaeneHns NOBEPXHOCTHbLIX SHEPT WA TBEPAbIX TEN.
3. OTnM4YmMe NCTUHHBIX 1 TPMBUANbHBIX Pa3MePHbIX 3GEKTOB.

4. 13BeCTHO, 4TO 06BEMHBIN 0bpa3zeL cynbdmaa kagmms CdS npy HopManbHbIX YCNOBUSIX UMEET
CTPYKTYpy cdhaneputa, 0gHako npv Nosly4eHnn ero B HAHOPa3MepPHON popme cTabununanpyetcs
ctpykTypa Trna NaCl. Kakum 06pa3om MOXHO 3T0 06 bACHUTL?

5. Kak MOXHO 06 bSICHUTb TOT dakT, Y4TO AJ1 HAHOYACTUL, 30/10Ta NPX U3MEHeHMn anameTpa ot 20
L0 2 HAHOMETPOB TEMMepaTypa NnaeneHns NoHuxaeTcs bonee Yem B ABa pasa?

6. Ycnosusi, HeobxoauMble A1 cCaMoOpraHM3aLmnm HaHOPa3MepPHbIX CTPYKTYP.

OcHOBHble NPobeMbl HAHOXUMWK
1. OcHOBHble NPoBNEeMbl, KOTOPbIMM 3aHUMAETCS Hayka HAHOXUMMUSI.

2. BnusHne pasmepa 4yacTtul Ha 0COOEHHOCTI XMMUYECKNX CBOMCTB BELECTBA U HA PEeakLMOHHYO
CNoCcobHOCTb.

3. MNpUYnHbBI HA3KOM YCTOMYMBOCTb HAHOPa3MepPHbIX cucTteM. Cnocobbl obecneyeHns mnx
cTabunbHOCTN.

4. CylWHOCTb KOMMO3UTHOro adodoekTa B NpoBoanMocT. OO bSCHEHNE AAHHOTO SBNEHUS.

5. [lainte onpeneneHne noHATMIO "HEAaBTOHOMHOE MeXdpa3Hoe coeauHeHne". Ha oCHoBaHUM Kakux
IaHHbIX MOXHO CyauTb O ero obpasoBaHnn?

6. Ob6BbACHEHME 06pa30BaHMSA 9BTEKTMK C NO3NLMN NPEACTABNEHNA O HAHOCUCTEMAX.

dunanyeckne cBoMCTBa HAHOOOHEKTOB

1. OCOBEHHOCTN 30HHOW CTPYKTYPbl METANOB 1 NONYNPOBOAHMKOB B HAHOKPUCTANIMYECKOM
COCTOSIHUMN.

2. VIaMeHeHne MarHUTHbIX CBOMCTB BELEeCcTBa Npu nepexone B HAHOpasMepHoe cocTosHue. [Novyemy
9TO NponCxXoamnT?
HaHoTtexHonorun. ObnacT NCNoNb30BaHMA 1 NEPCNEKTMBbLI Pa3BUTUS

1. MNpenMeT HaHONEKTPOHUKN N HAHOMOTOHMKW. MepcrekTBbI danbHENWero pasBnTNs AaHHbIX
obnacrter 3HaHUS.
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2. BO3MOXHOCTM MCNONb30BaHUS HAHOYACTML, B KaTannTuiecknx npoueccax. lNMpmeeante npumepb..

3. HaHomatepumanbl kakoro knacca HasblBatoT "MOEKyNspHbIMK cuTamMn"? B Kaknx TEXHUYECKUX
npoueccax oHW MOryT BbITb MCMONb30BaHbI?

4. Vicnonb3oBaHne HaHOTEXHOMOrMM B pasnnyHbiX 061acTsx MeanLUUHBI 1 BO3MOXHbIE MyTH
MCNonb30BaHNS B ByayweM. YiydleHne XMpypruyeckoro MUHCTPYMeHTapms Ha OCHOBe
HAHOTEXHONOrNIA.

5. cnonb3oBaHne HAHOTEXHONOM K npn co3noaHnn TONJIMBHbIX 3JIEMEHTOB. I'IpMBeume . NIpnMepPLI.

6. ObnacTy NpakTM4eckoro NPMMEHEHNS yrnepoaHbiX HAHOTPYOoK. Kakre cBOMCTBA AaHHbIX
MaTepuanoB onpenensitoT BO3MOXHOCTb UX UCMONb30BaHUS?

7.1. OcHOoBHas nuTeparypa:

1. Ctoikos N.N., EBTiorunH M. A. OCHOBbI HAHOTEXHONOTMM N HAHOXMMKK: y4ebHoe nocobue. KasaHb:
M3patenbctBo KasaHckoro (Mpusonxckoro) heaepanbHoro yHmsepcuteTta. - 2010. - 237 c.

2. NonosuH KO.N. OcHOBbI HAHOTEXHONOMNIA. [DNEKTPOHHBIN pecypc] - M.: MawnHocTpoeHue, 2012. -
656 c. Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=5793

3. Nyces A.N. HaHomaTepuanbl, HAHOCTPYKTYPbl, HAHOTEXHONOMMW. [DNEKTPOHHbIV pecypc] - 2-e
naga., ucnp. - M.: duamatnut, 2009. - 416 c./ Pexum pgoctyna:
http://e.lanbook.com/books/element.php?pl1_id=2173/

7.2. lononHuTenbHasa nuteparypa:

1. Cyapanes W. . HaHoTexHONOrns: oM3nKo-XMMNs HaHOKNACTEPOB, HAHOCTPYKTYP Y
HaHomaTtepuanos. Mockea URSS [JIMBPOKOM, 2013. 589 c.

2.Xann, M.HaHoTexHonornm n sKonorus: pucku, HOpMaTUBHO-NPABOBOE PErynMpoBaHne u
ynpasneHue / M. Xann, [1. BoymeH ; nep. ¢ aHrn. B.H. Eroposa, E.B. 'ynsesoii .? Mocksa : BUHOM.
NabopaTtopus 3HaHuin, 2013 .? 344 c.

3. Ceprees, . B.HaHoxMMKs : y4ebHoe nocobue ons ctyneHTos /. B. Ceprees .? [3-e n3n.] .?
Mocksa : KHuxHbIi gom YHueepcutert, 2009 .? 333 c.

4. Pambuomn H.I"., bepésknH A.B. dursnyeckne n xuMmnyeckmne oCHoBbl HAHOTEXHONOTUIA. -
M.: duamatnut, 2009. - 456 c.
http://e.lanbook.com/books/element.php?pli_cid=25&pl1_id=2291

7.3. UHTepHeT-pecypcChbl:

Bcs npasga o HaHOTEXHONOrMsAX U HaHoMaTepuanax B Poccum - http://www.nanoware.ru/
HaHoTtexHonornm Nanonewsnet - http://www.nanonewsnet.ru

HaHoTtexHonornm n nx npumeHeHue - http://nanoblog.ru

HaHoTtexHonorun HaHoTexHonormyeckoe coobuwectBo-HaHomeTp - http://www.nanometer.ru
MoapobHo 0 HaHoTexHoNorusx - HosocTu - http://www.nano-technology.org

Poccuiickunin anekTpoHHbIA HAHOXYpPHAaN (HAHOTEXHONOMMN N X MPUMEHEHUE) -
http://www.nanojournal.ru

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

AL

OcBoeHune gncumnnnmnHol "OCHOBbI HAHOXMMUN N HAHOTEXHOMNOMNIA npeannonaraeT NCnob3oBaHmne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneveHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 020100.62 "Xumunsa" n npodpunio Nnoarotoskn HeopraHnyeckas Xmmuns .
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