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1. Henu u 3a1a4u JUCHUNJIMHBI:
[{enbto Kypca sIBiIsIeTCsl 03HAKOMJICHHE CTYJIEHTOB C OCHOBAaMHU U OCOOEHHOCTHIO TEXHOJIOTUU
U3TOTOBJICHUS U3JEIIUM DJIEKTPOHHOM TEXHUKH,
YPOBHEM H NEPCIIEKTUBAMHU PA3BUTHUS BAKHEUIINX HAIPABIECHUNA COBPEMEHHOMN
MHUKPO3JIEKTPOHHON TEXHOJIOTUH
3agaum Kypca:
MOKa3aTh, YTO MPU U3TOTOBICHUH MOJYIPOBOJHUKOBBIX MPUOOPOB U MHTEIPATBHBIX MUKPOCXEM
Pa3IMYHBIX THUIOB MIPUMEHSIOT HA00p YHUBEPCAIbHBIX TEXHOJIOTMUYECKUX ONEpalnid,
BBITIOJIHAEMBIX B ONPEICIIEHHON MOCIIEI0BATEIBHOCTH.
2. Mecro mucuumimuabl B crpykrype OIIOIl: [lucnunnuua ‘“TexHoyiorus maTepuaioB
AJIGKTPOHHOW TEXHUKU SBIISCTCS NUCHUIUIMHON MPOPECCHOHATBHOTO IMKJIA U OTHOCUTCS K
BApUATUBHOW YacTH.

Kypc 6a3upyercs Ha kypcax “@Du3uka MOJIympoOBOJIHUKOB”, "DuU3ndecKas XUuMus
MarepuasioB”, “MeToabl UCClIeI0BaHUS MAaTEPUATIOB U CTPYKTYP SJICKTPOHUKH

3. TpeOoBaHusl K pe3yJibTATAM OCBOEHM S JUCUMILIMHBI (MOIYJIs1):

[Tpoutecc wW3y4eHHs MUCHUIUIMHBI (MOJIyJsl) HampaBlieH Ha (QOPMHUPOBAHUE CICTYIOIIUX
komriereHmii: Ilpodeccnonanbubie kommnerenmun (I1K): I1K-8: cmocoOHOCTH BBIMOIHATH
paboTHI MO TEXHOJOTUYECKON MOATOTOBKE MPOU3BOACTBA MATEPHAJIOB U U3ACIIUNA JICKTPOHHOMN
TEXHUKH,

B pesynprare ocBoeHUs OUCHUIUIMHBL “TeXHOJIOrMsI MATEPHAJIOB 3JIEKTPOHHOM TeXHUKH
00y4aroIUiCs TOKEH:

2

WNunekc OGpa3zoBareabHbIN pe3yabTar
KOMIICTCHIIHH
[1K-8 3HAaTh KaK BBINOJHATH PA0OTHI IO TEXHOJIOTHYECKOH MOArOTOBKE

CIIOCOOHOCTBIO | MPOU3BOJICTBA MATEPUAJIOB M U3JEIIUMA JIEKTPOHHON TEXHUKH.
BBITIOJIHATh
paboTHI 110 YMeTh BBINONHATH paOOTHI IO TEXHOJIOTHYECKON TIOJTOTOBKE
TEXHOJIOTMYECK | MPOU3BOJACTBA MATEPUAIIOB U U3JEIUI IIEKTPOHHON TEXHUKHU.
Ol TOATOTOBKE
npou3BojcTBa | Brmazmers paboTamMu o TEXHOJIOTHMUECKOW MOJATOTOBKE MPOU3BOJICTBA
MaTepHUaAJIOB U MaTepuaoB U U3JEJIHN JIEKTPOHHON TEXHUKH.

U3eInuin
JJIEKTPOHHOU
TEXHUKH




4. O0beM IUCHMILIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThl (pa3aessiercs: mo popmam
00y4eHust

Bun yueoHoil paGoTsl Bcero
4acoB

AyauTopHbIe 3aHATHS (BCero) 44
B ToM uucne: -
Jlexnun 22
[Tpaktrueckue 3ansatus (I13) 22
KoHTponb caMocTosTeIbHON paboThI 3.5
CamocrosiTeJibHasi padoTa (Bcero) 24
B tom uucie: -
Pedepat (npu Hanmuuun) 20
pyeue 6uovl camocmoamenvroli pabomoi 4
Koumponvnasa paboma 4
Bun npomMexyTouHO# arTecTauu (3a4eT, 3K3aMeH ) 3a4eT
OO61mast TpyA0eMKOCTh Yackl 108

5. Copepsxkanme TUCHUIIHHBI (MOXYJIA)

5.1. Coaep:xanue pa3iesoB M TeM JUCHUNIMHBI (MoayJis). Bee pa3aesibl u TeMbl
HYMepYyHTCSH.

Benenne.

P 1. CucremMHBbIi MOAX0A K MPOLECCAM MUKPO- 1 HAHOTEXHOJIOTHH

CuctemHasi MOJIeNIb TEXHOJIOTHYECKOTO Mpolecca: 00bEKT, BO3EHCTBHE, TTPOIIECC.
Knaccudukanus nporeccoB MUKpO- U HAHOTEXHOJIOTHH MO (PU3UKO-XUMHUYECKOM CYIIHOCTH:
MEXaHUYECKUN, TEPMUYECKUI, XUMUYECKUH, KOPITYCKYJIIPHO-TIOJIEBOM; BUly IIpoLecca:
HaHECEeHHe, yaleHne, MoIu(UIIMPOBaHNE; XapaKTepy MPOTEKaHHUs TPOIECCOB: TOTAIBHBIH,
JIOKaJIbHBIHN, CENEKTUBHBIN, N30MpPATEIbHBIN, aHU30TPOIHBIN; CTTIOCOOY aKTUBAILIMH: TEILIO,
U3IIy4eHHe, 1oje. Buasl TepMUYECKOTO U KOPIYCKYISPHO-IY4€BOT0 BO3ICHCTBHIA:
PE3UCTUBHBIH, TYIUCTHINA U UHAYKITMOHHBIM HarpeB, JIEKTPOHHBIC U JIa3€pHBIE MyYKH, IJIa3Ma U
MOHHBIE My4KU. KatanuTtuueckue cBOKWCTBA MOBEPXHOCTH U ATOMHO-CUJIOBOE BO3/IEUCTBHE.

P.2. IIpousBoaCTBeHHAsT 4YMCTOTA, THTHeHa W 0e30macHOCTb. BO3HUKHOBEHHE U
pa3BUTHE MHUKPO- W  HAHOTEXHOJOrWu. VcTopus TMOSABICHHS  MaTepUATIOBEIYECKO-
TEXHOJOTHYECKOTo 0a3uca U OCHOBHBIX OpPTraHU3aIMOHHBIX TPUHIIUIIOB.

YucTeie moMenieHus: KiraccuGpukaims Tporu3BOJACTBEHHBIX TOMEIIEHHH 110 YUCTOTE BO3AYIITHOM
CpeIbl U MUKPOKJIMMATY, UCTOUHUKH 3arpsi3HEHUH, CIIOCOOBI 00eCTIeYeHHsI U MOAIePKaHuUs
YUCTOTHL. BakyyM: rimyOnHa Bakyyma,. CpeJICTBa OTKAUYKH M METOJIBI KOHTPOJIS.
TexHOIOTUYeCKHe CPEe/Ibl: YUCTOTAa MAaTEPUATIOB, BObL, TA30BbIX CPE/ U )KUJIKOCTEH.
Anmaparypa 1 3J€MEHTHI Ta30BBIX M JKUJKOCTHBIX cucTeM. ba3zoBbie onepanuy O9uCTKH KHIKUX
¥ Ta3000pa3HbIX cpell. OuncTKa MOBEPXHOCTH TUIACTUH. be30macHOCTh paboThl B YUUCTHIX
MTOMEIICHUSIX: TOKCUYHBIE, B3PBIBOOITACHBIC U TT0’KAPOOTIACHBIC CPEBL. Y THIIH3AINS OTXO0B.
P.3.060pynoBanue 1 MeTOIbI OCAKIEHUS BelleCcTBA.
OOGopynoBaHUe M METOJIbI HAHECEHUS BEIIECTBA B BAKYYME M3 MOJICKYJISIPHBIX ITYyYKOB: BAKyyM-
TEPMUYECKOE U IEKTPOHHO-JIYY€BOE UCTIAPEHUE, MOJIEKYIIIPHO-JIy4eBasi SIIUTAKCHSI.



O06opynoBaH#e U METOJIbI HOHHO-TUTA3MEHHOTO OCAXKICHHS: KaTOTHOE, MATHETPOHHOE,
PEaKTUBHOE PacHbUICHMSI; HOHHO- U TUIa3MOXUMHUYEcKoe ocaxaeHue. O0opynoBaHue U METO/IbI
OCKICHHSI U3 Ta30BOH (pa3bl: MOITYICHHUE MOJUKPUCTALITMYECKOTO U aMOPGHOTO
TUAPOr€HU3UPOBAHHOIO KPEMHHUSI, OKCH/Ia U HUTPHUIA KPEMHHUS; TUPOJIUTUUECKOE OCAKICHUE
METAIJIOB; ra30(a3Hast SMUTAKCUSI KPEMHUSI, ONHAPHBIX U MHOTOKOMITOHCHTHBIX COCIMHEHUM;
ra3zogasHble METO/IbI MOJIEKYJISIPHOH XUMUYECKOM cOopku. O60pYyI0BaHHE U METOIBI
OCKICHHUSI U3 )KUIKOHN (a3bl: )KUAKOPa3HAS IMUTAKCHS, IIEKTPOXUMHUUYECKOE OCAKICHUE CIIOCB,
HAaHECEHWE MOHO- U MYJIbTUCJIOEB OPTaHUUYECKHUX BELEeCTB MeToA0oM JlenMropa-bnomxert. 30i1b-
resb TEXHOIOTHS.

P.4. O0opynoBanue u MeTOAbI y1aJIeHHsI BelleCTBA.

[InudoBanre W TOMUPOBAHUE IUIACTHH. OIJIEKTPOXUMHUYECKAs, YIbTPa3BYKOBas U
JNEKTPOIPO3UOHHAsT  00paboTku. MexaHUyeckoe, Jla3epHOE M AJIEKTPOHHO-TY4YeBOE
ckpaitbupoBanue. Bakyym-tepmudeckoe TpaBieHue. IIporecchl XHUMHYECKOTO TpPaBIICHUS:
MEXaHHU3MBbl TpaBJICHHs; OOOpyIOBaHUE, METOABI M CpPEIbl A >KUAKOCTHOTO U Ta30BOTO
TPABJICHUS; JIOKAJIBHOE MW  AHU3OTPOIHOE OPUEHTALMOHHO-UYBCTBUTEIBHOE TPABIICHUE;
MAaCKHUPYIOILUE, <OKEPTBEHHBIE» U «CTOM»-CIOHU. DIJIEKTPOXUMHUYECKOE TPaBJICHUE, IMOIYyYEHUE
MOpUCTOro KpeMHus. MoHHO-IIJIa3MEHHOE TpaBJICHHE: 000PYIOBAaHUE, METOJBI U MEXaHU3MBbI
TpPaBJIEHUS; HOHHO-IYYEBOE, IUIa3MOXMMHUYECKOE, PEAKTUBHOE HMOHHO-IUIa3MEHHOE, HOHHO-
XAMHYECKOE TPABJICHHE.

P.5. O6opynoBanue u MeToAbI MOAU(PMUIMPOBAHUSA BellleCTBA.

OO6opynoBaHMe U METO/Ibl OKHCICHHS B ra30BOM U KUJKHMX Cpelax: BhICOKOTEMIIEpaTypHOE
TEPMHUECKOE CYXO€ M BJIAXKHOE OKHUCIIEHUE, AJIEKTPOXUMUYECKOE OKHCIIEHUE, TEOPETUUYECKUE
mojenu okucieHus. OxucieHue W HUTpuUpoBaHue B Iuazme. [uddysus npumeceii:
pactpenenenue mpumeceil npu auddy3uH, CTaAUMM 3arOHKM W Pa3rOHKU  IpHMecei,
o0opynoBanue U Meroabl TuQy3uu U3 Ta3000pa3HbIX, JKUAKUX M TBEPIbIX HCTOYHHMKOB.
HonHasi uUMIUTaHTaUus: pacHpelesieHue IpuMecei, 0o0OopyJoBaHHME U METOJbl HOHHOMN
UMIUIAHTAlUU. BBICOKO’HEPreTUUECKUE CHIIBHOTOYHBIE IIPOLECChl HMOHHOM HWMIUIAHTALUU:
OKHCIICHHE, HUTPUPOBAaHUE, MPOTOHHPOBAHWE, PATUAIMOHHO- CTUMYJIHMpOBaHHAS TUPQPy3us,
XUMHUYECKHH cuHTe3. MMmnanrorpadus: >XKUAKOMETAUIMYECKME HCTOYHMKM HOHOB, HMOHHO-
nosieBass smuccus. HuskosHeprernueckass HMOHHAs HUMIUIAHTALMS METOJOM IMOTPYKEHUS B
w1asMy. AKTHBalMsl TIPOLECCOB IPH HOHHOM JIETUPOBAaHMM W XMMHMUYECKOM CHHTE3E:
TEPMUYECKUN U KOPITYCKYJISIPHO-ITYYEBOM OTHKHT.

P.6. JIutorpadguyeckne npoueccol.

Knaccudpukanus 0a30BbIX METOAOB JuTOorpapuu: (OTO- , PEHTIEHO-, 3JEKTPOHO- U
uoHonutorpadus. Jlutorpadpuyeckuii IUKI: Pe3UCThl U CHOCOOBI MX HAHECEHUS, NO3UTUBHBIE,
HEraTUBHbBIE, XHUJIKHE U CYXH€ DPE3UCTbl; METObl MOBBIINICHUS aAre3UH, IJIa3MOCTOWKOCTH;
IUTaHApU3aLus, MPEeIIKCIO3UIMOHHas 00padoTka, MposBieHHEe M cymka. PoTomaliIoHBI.
Anmaparypa U crmocoObl COBMEIIEHUS M JKCIMOHHpOBaHMs. [IpoCcTpaHCTBEHHOE pa3pelieHUe.
OBOJIIOLIMS  TPOIIECCOB  SKCIIOHMPOBAHUS:  BBICOKOA((MEKTHUBHBIE HMCTOYHHKH  JIAIbHEro
yinbTpaduosnera, ontuueckas JUTorpadus ¢ ¢a3oBbIM CABUTOM, CTEPEOIUTOrpadusi, JIEKTPOHO-,
UOHO-, peHTreHoaurorpadus. Jlutorpadus ¢ HMCMOIB30BaHMEM CHHXPOTPOHHOIO H3ITyYEHHS.
O06beMHas cyOMUKpOHHAs! TUTOrpadusl.

P.7. JIutorpajgpuyeckune npoueccol.

COopka MHKpPODJIEKTPOHHBIX YCTPOWCTB: MOHT&X KPHUCTAJJIOB, TEPMOKOMIIpECCHs,
yIbTpa3ByKOBasi MHUKpPOCBapKa, naiika BBIBOZIOB; 00OpylIOBaHHE [UII MHUKPOCOOPKH;
0ecrpoBOJIOYHBIM MOHTaX. ['epMmeTu3anusi MHUKpPORJIEKTPOHHBIX YCTPOWMCTB: KOpIyCHas U
OeckoprycHas repmetn3anuu. CBapka: KOHTAKTHAs, MO JaBJICHHUEM, JIa3epHas, JIEKTPOHHO-
nydeBa. ['epmern3zanus: maiika, oOBoJakKMBaHUE, 3a]TMBKA, IPECCOBAHUE.

P.8. UHTeHCHM(pHUKANMA M HHTErpanus MPOLecCOB MUKPO- 1 HAHOTEXHOJIOTHH.

OU3UKO-TEXHOJIOTUYECKUE M  HKOHOMUYECKHME OrpaHMYEHHMs] MUHHUATIOpH3ALUM U
uHTerpanuu. Herepmuueckue MeTOAbl  akTHBAUMU  (PU3UKO-XUMHUYECKUX  IMPOLIECCOB:



JIOKaJIbHOCTh, WM30MPATENBHOCTh, CKOPOCTh INPOTEKAHUS IMPOLECCOB. AKTHUBALUS IPOLIECCOB
MOJIeM W M3JIy4YCHHUEM: DJJICKTPUUYCCKH CTUMYJUpOBaHHas JsnuTakcus, ¢oro- u CBY-
CTUMYJIMPOBAaHHBIE MPOLECCHl OCAXKIEHUS, OKUCIEHHS M TpaBlieHUs. TyHHEIbHO-IOJEBOE
Mo (UIIMPOBaHHE TOBEPXHOCTHU: KBAHTOBO-MEXAHUYECKHE MPHUHIIHUIIBI JIOKATHHOIO MepeHoca
3apsia, OSHEPruM, MAacChl; TEXHOJOIMS  aTOMHO-MOJIEKYJSIPHOTO  MaccolepeHoca U
MoIu(UIIMPOBaHUST C HaHOpa3pelleHWeM. ba3oBble MNPUHIMUIBI WHTErpallMd  IPOLIECCOB:
anmaparypHasi M Tomoxumuueckas uHTerpauus. CamoopMmHupoBaHUE: HWHTErpanus (QHU3UKO-
XMMUYECKUX TIPOLECCOB HAa OCHOBE TOMOXUMHUYECKOM CEJIEKTUBHOCTH IIOBEPXHOCTH,
CTPYKTYPHO-TOIIOJIOTUYECKHE ONepalid Ha OCHOBE aHU30TPOINHU, MACKH TU(PepeHIINaTHLHOTO
JEHMCTBUSI, IPUHIUIT MaTpullbl. IHTErpupoBaHHbIE TEXHOJIOTUYECKHUE KIIACTEPHBIE KOMILJIEKCHI:
MUHH(PAOPUKH, HAHOTEXHOJOTHMYECKHE KOMIUIEKCHI HAa OCHOBE  TYHHEIbHO-IIOJIEBOTO
MaccorepeHoca u MoaupuuupoBanus. CHCTEMHBIH TOIXOJ K VYIPABICHUIO KaueCTBOM
npoaykiuu: ECTJ] u e€ npumenenume, crpykrypa u ¢ynkmun ACYTIL ontumuzamus
KOHTPOJIbHO-U3MEPUTEIIBHBIX ONEPALUil.

3akiro4enue.

ITocTpoeHne TEXHOJIOIrHYECKUX MPOIIECCOB HA OCHOBE ONTUMAJIbHOIO COUYETAHUSI IPUHIIUIIOB
yIpaBiieHus1, caMo(OpMUPOBaHUS, CAMOOPTaHU3AMH: aJAlITUBHBIA CHHTE3 MUKPOAJIEKTPOHHBIX
CTPYKTYp, CAMOCOIJIACOBAHHBIE LIETIH TEXHOJIOTMUYECKUX onepanuii. ATOMHO-MOJIEKYJISIpHas
WHXXEHEPUS

5.2 Paznenbl JMCHMILIMHBI U MEXKIUCHUIIIMHAPHBIE CBA3H C 00ecneYnBaeMbIMH
(mocseayOmMMMHu) TUCHUIIJIMHAMU

No HaunmenoBanue obecnie- | Ne Ne pazyennoB U TeM JaHHOW JUCIUIUIMHBI, HEOOXOMMBIX
/Tl | YUBaeMBIX (MTOCIEAYIO- | JUISl U3YICHHS 00CCIICUNBAEMBIX (TIOCIICTYIOIINX ) TUCITUTUTHH

WX ) TUCITUATIINH (BIIUCHIBAIOTCS pa3pabOTIHKOM)
1. | Marepuaibl u 3 4 5

3JIEMEHTBI AJIEKTPOHHOU

TEXHHUKHU
2. | MuUKpOsIIeKTpOHHKA 6 7

5.3. Pa3nenbl M TeMbl IUCHUILIMH (MOAYJ1el)H BHAbI 3aHATHI

Ne | Haumenosanne | HammeHoBanue TEMBbI Bunae! 3ausTrii B yacax

n/n paznena ITpaxt | Ce
Jlexu. . mu | kcp. | CPC | Bceero
3aH. H

1. | Cucremusrit CucrtemHast MOJIeIb
MOAXO0A K TEXHOJIOTHYECKOTO
nporeccam nporecca: 00beKT,
MHUKPO- U BO3JEHCTBUE, IPOLIECC
HAHOTEXHOJOT | . Buasl TepMu4eckoro
1707 1 KOPIYCKYJIPHO-
JIy4€BOI'0 BO3/ICVCTBUM:
PE3UCTUBHBIM,
JYYUCTBIN U 4. 4. 1 |8 17
WHYKIMOHHBIN Harpes,
AJIEKTPOHHbBIE U
Ja3epHbIe MYYKH,
MJ1a3Ma U MOHHBIE
MyYKH.
Karanutnueckue
CBOMCTBA MMOBEPXHOCTU
Y aTOMHO-CHJIOBOE




BO3JICUCTBUE

[IpousBoacTse
HHAas YUCTOTa,
TUTHEHA U

0€30I1aCHOCTD

Knaccudukanus
MIPOMU3BOICTBEHHBIX
MMOMEIIEHUH 110
YUCTOTE BO3IYIITHOM
cpenbl U
MHUKPOKJIUMATY,
HCTOYHHUKHU
3arpsi3HEHUH, CIIOCOOBI
o0ecrecycHus 1
MOA/ICPKAHUS YUCTOTHI
TexHoMOrMUYECKME
cpenbl

be3zonacHocTs paboThI
B YHMCTBIX ITOMEIICHHIX:
TOKCHUYHBIE,
B3PBIBOOTIACHBIC U
M0KapOONacHbIe CPEIbI

18.

Ob6opynoBaHue
U METOJIBI
OCAXJICHUS
BEILIECTBA

O6opynoBanue u
METO/Ibl HAHECEHUS
BCIIIECTBA B BAKYyMe U3
MOJICKYJISIPHBIX
My4YKOB: BaKyyM-
TEPMHUYECKOE U
AIIEKTPOHHO-JIy4EBOE
HCTIapeHue,
MOJICKYJISIPHO-Ty4eBast
SIIUTAKCHSL.
O6opynoBanue u
METO/IbI HOHHO-
IJIa3MEHHOTO
OCaXKJEHUS: KaTOIHOE,
MarHeTpoHHOE,
PCaKTUBHOE
pacmbUIeHHS; HOHHO- U
IJ1a3MOXUMHUYECKOE
OoCaXKACHUE.
OGopynoBanue u
METO/IbI OCAKICHUS U3
ra3oBoi (assl:
O6opynoBanue u
METO/IbI OCAXKICHUS U3
KUAKOU (pasbl:
KuakodazHas
SIUTAKCHS

18

O6opynoBanue
U METOJIbI
yIaIeHUs
BEIIIECTBA.

[nudosanue u
MIOJINPOBAHUE TUIACTUH
TpaBnenue

17

O6opynoBanune
U METOJIbI
Mo I ULIIpPO-

MeToaEI OKUCIIEHHUS B
ra30BOM M KUIKHUX Cpell
Juddys3us npumeceii:

21




BAaHMS
6 Jlutorpaduuec | bazoBbie METOBI 6 6 1 8 21
KM€ MPOIECCHl | JIuTorpaduu ' '
7 Co6opka u Co6opka
repMETU3alUsl | MUKPOAJIEKTPOHHBIX
YCTPOMCTB:
. l'epmerm3anus 4, 4, 1 7. 16.
MHUKPO3JIEKTPOHHBIX
YCTPOMCTB:
8 Nurencudu- . dusuko-
Kaius u TEXHOJIOTHYECKHUE U
WUHTErpaLus SKOHOMUYECKHUE
IIPOLIECCOB OTpaHUYCHUS
MUKPO- U MUHHATIOPU3ALUU U
HAaHOTEXHOJIO- | MHTETpaluu 4 4 1 7 16.
Tuu ba3oBbie npuHLIMIIBI
WHTErpaliu
MIPOLIECCOB:
anmnapaTrypHas u
TONOXUMHYECKAst
WHTErPaLHs
BCEro 36 36 10 62 144
6. [lepeyenb ceMMHAPCKUX, MPAKTHYECKHUX 3aAHATHI 1 J1a00PATOPHBIX padoT
No Ne paznena u HanmeHnoBanue ceMrMHapoB, Tpyn | Ouenounsie | @opm
/1 TEMBbI MPaKTUYECKHUX U J1a0OPaTOPHBIX 0EMK CpeacTBa upyem
JUCUUTUIUHBI pabor OCTh bl€
(Motyis) (dacer KOMIIE
) TEHIA
"
1 2 3 4 5 6
1 | Cucremusrit CucremHasi MOJI€TTb 2 [Mucemennsrnii | [TK-8
MOAXON K TEXHOJOTHYECKOTo mpoliecca: 00beKT, TEeKYLIUH
nporeccam BO3JIEHCTBUE, NIPOLIECC KOHTPOJIb
MHUKPO- U
HaHOTEXHO-
JIOTUH
2 | CucremHbIN Karanutnueckue cBoiicTBa 2 [Mucemennsrnii | [TK-8
MOAXO0M K MMOBEPXHOCTU U aTOMHO-CUJIOBOE TEeKYLIUH
rporeccam BO3JICHCTBUE KOHTpPOJIb
MHUKPO- U
HaHOTEXHO-
JIOTUH
3 | [Ipoussoa- Knaccudukanus npon3BoACTBEHHBIX 2 [Mucemennsrii | [TK-8
CTBEHHAas MTOMENIEHUH 110 YUCTOTE BO3AYIIHOMN TEeKYIIUN
YHUCTOTA, cpenbl U MUKPOKIMMATY, HCTOYHUKH KOHTPOJIb
TUTHMEHA U 3arps3HEHUH,
0€3011aCHOCTb
4 | TlpousBoa- CrocoObl o0ecrieueHus u 2 [Mucemennsrnii | [1K-8
CTBEHHas MOJA/ICPKAHUS YUCTOTHI TEeKYILIUH
YUCTOTA, KOHTPOJTh




TurucHa u

0€3011aCHOCTb
5 | O6opynoBa- | OGopymOBaHKE U METOIbI HAHECCHHS [Tucemennsnii | [1K-8
HUE U BEIIECTBA B BAKyyMe U3 TEKYIIUN
METO/IbI MOJIEKYJISIPHBIX ITYYKOB: KOHTPOJIb
MoauduIH-
poBaHUs
6. | ObopymnoBa- | : Bakyym-TepMudeckoe u [Mucemennsriii | [TK-8
HUE U ANEKTPOHHO-TY4YeBOE UCTIApEHUE, TeKyIIUN
METO/bI O06opynoBaHUE U METOJIBI OCAKICHUS KOHTPOJIb
MOAUGUIIN- 13 ra30Boi (a3bl, KuaKo(hazHas
pOoBaHHUS AMUTAKCHUS
7. | O6opynoBa- | lllnudoBanue u moaupoBaHue [Tucemennsnii | [1K-8
HHUE U IJIaCTUH TEKYILIHI
METO/IbI KOHTPOJIb
Mou(uIH-
poBaHHUs
..8 | O6opynoBa- | TpaBnenue [Mucemennsrnii | [TK-8
HHUE U TEKYILLIHUI
METO/IbI KOHTPOJIb
MOAUDUIIN-
pOBaHHS
9 O6opynosa- MeTobl OKHCIEHHUS B Ta30BOM Cpejy ITucemennsrin | [1K-8
HUE U TEeKYILUN
METO/IbI KOHTPOJIb
Mou(UIIH-
poBaHUS
10 | O6opymoBa- | duddysus npumeceii: [Mucemennsrnii | [1K-8
HHE U TEeKYIIHUI
METO/TbI KOHTPOJIb
MoauduIm-
pOBaHHS
BEIECTBA.
11 O6opynoBa- | MeToabl OKUCTIEHUS B KUJIKUX CPEJl [Mucemennsrnii | [TK-8
HHE U TEKYILIHUI
METO/TbI KOHTPOJIb
MoauduIm-
pOBaHHS
12 Jlutorpadu- | ba3oBbie MeTOABI IUTOTpapUu [Mucemennsrnii | [1K-8
qeCcKHe TEKYILIHUI -
TIPOIIECCHI KOHTPOJIb
13 Jlutorpadu- | bazoBble MeTo bl TUTOrpadun IMucemennsrii | [1K-8
YecKue TEeKYIIUN -
IPOIECCHI KOHTPOJIb
114 | Jlutorpadu- | bazoBble MeTObI TUTOTpadun IMucemennsrii | [1K-8
YecKue TEeKYIIUN -
IPOIECCHI KOHTPOJIb
115 | Coopka u COopka MUKPOIIEKTPOHHBIX [Mucemennsnii | [TK-8
repmerusa- YCTPOMCTB TEeKYILIUN -
st KOHTPOJIb




116 | Coopka u . 'epmeTn3anus MUKPOIIEKTPOHHBIX | 2 [Tucemennsrnii | [1K-8
repmerusa- YCTPOMCTB TEKYILUN -
st KOHTPOJIb
17 WNutencudu- | . PU3UKO-TEXHOIOTUIECKUE U 2 [Mucemennsrii | [1K-8
Kauus u 9KOHOMHYECKUE OIPaHUUYCHUS TEKYLH -
UHTETpalusi | MUHUATIOPU3ALUU U UHTETPAL[IH KOHTPOJIb
IIPOLIECCOB
MHUKpPO- 1
HaHOTEXHO-
JIOTHH
18 Wnutencudu- | ba3zoBble NPUHIMITEI HHTETPALIUT 2
Kauus 1 IIPOLIECCOB: anmaparypHas u
MHTETpalusl | TONOXMMUYECKass MHTETPAIUs
IIPOLIECCOB
MHUKpPO- 1
HaHOTEXHO-
JIOTHH

6.1. Ilnan camoCcTOATE/ILHOM PA0OTHI CTYIEHTOB

No Tema Bun 3agaHue Pexomennyemas Komnu
HE/I. CaMOCTOSITEIIbHOM auTeparypa €CTBO
paboThI 4acoB
1 T1. Pa6ora c [loBTOpEHME U Uctounuku 1,2 u3 8
3 T2. y4eOHUKOM, yIIIyOJICHHOE M3Y4YCeHUE | OCHOBHOW M 1.2 u3 8
5 T3. CIIPaBOYHOM y4e0HOro Marepuana JIOTTOJTHUTEIIbHOU 8
7 T4. JUTEepPaTypOH, nekuuu, 113 ¢ JTUTEPaATypPhL; 8
9 TS. MIEPBOMCTOYHUKAMH, | UCTIOJIB30BAHUEM CaMocCTosTeTHbHBIN 8
11 | T6 KOHCIIEKTOM KOHCIIEKTa JICKIIH, MOKCK JINTEPATYpPhI HA )
13 |17 autepaTypsl, MHTepHET | 00pa3oBaTEIbHBIX 7
- pecypcoB pecypcax, JOCTYMHBIE | —cooeee..
18 | T8 IO JIOTHUHY Y TIAapoJIto, -7-
- IPENOCTABIIIEMBIM
o HayuHoii 6u6110TeKO0i
Ury

6.2. MeTonnueckne yKa3aHus 10 OPraHU3AIUHA CAMOCTOATEIbHON PadoThl CTYICHTOB
CaMmocrosiTenbHasi paboTa CTYIAEHTOB — UWHAMBHUAyaJlbHas YydeOHas MAesITeIbHOCTb,

ocyuiecTBisiemMass  0e3  HEMOCPEACTBEHHOIO  PYKOBOJACTBAa  HpemnojaBarens  (HaAy4HOro
pykoBoauTens (KOHCYJNbTAaHTa)), B XOAE€ KOTOPOM CTYJIEHT aKTHMBHO BOCIIPUHUMAET,
OCMBICIMBAET IMOJyYCHHYI0 MH(OpPMAINIO, pelIaeT TeOpEeTUUECKUe M MpakTHYecKue 3afauu. B
npoIiecce MPOBEICHHS CAMOCTOATENBHOM padoThl popmupyrotcst komnerennuu [1K-8 .
Ha camocTosTenbHyt0 paboTy BRIHOCSTCS CJIEAYIOIIME BOPOCHI IO TeéMaM JUCIMITIHHBI
1.CucteMHBII MOAXO0A K MpolieccaM MUKPO- U HAHOTEXHOJIOTHH § 4.
2. . Ilpou3BOJICTBEHHAs! YUCTOTA, TUTHEHA U 0€30IacCHOCTD. 84.
3 IIpousBoiIcTBEHHAS YUCTOTA, TUTHEHA U OE30MaCHOCTH 84.
4 Ob6opynoBaHre U METOABI OCAXKICHUS BEIIECTBA8. 4
5060pynoBaHre U METOBI yIaJICHUS BEIIeCTBA 8.4.
6060pynoBaHNE U METO/IbI MOU(UITUPOBAHUS &Y.
7. JIuTorpaduyeckue mMporeccs 8.4
8. COopka u repMeTH3aIys 74.
9. nTencudukanus 1 MHTErpalus MpoLeccOB MUKPO- U HAHOTEXHOJIOTUU 7. 4.




KonTtpons camocTosiTenbHO paboThl MPOBOAUTCS HA MPAKTUYECKHX 3aHATUAX U Ha KCP
1o okoH4anuu T.9.
7. IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB) (IIpY HATUYHN)
IUTAHOM He MPEeTyCMOTPEHO
8. YueOHo-MeToaMueckoe U HH(POPMALMOHHOE 00eceuyeHue JUCHUILIMHBI (MOAYJIs):

a) OCHOBHAs JIuTepaTypa
1. TexHoyoruM MaTepHUaIOB JJIsI MUKPO- U HAHORJICKTPOHUKH : y4eb. mocobue / JI. A.
Cxopoborarosa [u ap.] ; Upkyrckuii roc. yH-T. - Upkytcek : U3n-Bo UT'Y, 2009. - 83 ¢. : ui. ; 20
cM. - bubmmorp.: ¢. 83. (13 3K»).
2. TexHonoruu MaTepralioB JJIsi MUKPO- U HAHORJIEKTPOHUKHU [ DNEKTPOHHBIN pecypc] :
yuae0. mocodue. - OBK. - Upkyrck : U3n-Bo UT'Y, 2009. - Pexxum noctymna: U3 "bubauorex". -
Heorpanunu. octyn

0).10N0JIHUTENbHAS TUTEPATYpa:

1. ITyn, Y. I1. Hanorexunonoruu [Tekct] : yued. mocodbue s CTyI., 00yd. IO HAmp.
noaroroBku "Hanorexuomoruu" / Y. I1. ITyn, @. Oyanc. - M. : Texnochepa, 2004. - 327 c. :
puc., rpad. ; 24 cm. - (Mup mMatepualioB ¥ TeXHoOJOrul). - bubnuorp. B koHue rnas. - [lep. uzn.
> Introduction to Nanotechnology / Charles P. Poole, Frank J. Owens. - 2003. - ISBN 5-94836-
021-0 (3 7k3.)

2. Hamrenwckuid, Anekcannp SkoBiaeBud.  TeXHOJIOTHS MOJTYIIPOBOJTHUKOBBIX MaTEPHAIIOB
: yueb. mocobue / A. 5. Hamenbsckuii. - M. : Metamnyprus, 1972. - 432 c. : un. ; 22 cm. -
bubnwmorp.: c. 427-429. (2 3x3.)

3. Taupos, FOpuiit Muxaiinosuu.
TexHosorys MoyynpoBOIHUKOBBIX U AUAJIEKTpUUECKUX MatepuaiioB [Tekcr] : yueO. nis
By30B / FO.M. Taupos. - 3-e uzna., crep. - CIIG. : Jlansp, 2002. - 423 c. : un ; 21 cMm. - (YueOHUKH
1utst By30B. CrieniuanbHast TuTepatypa). - budmmorp.: ¢. 418. -Ilpeam. ykas.: ¢. 419-421. - ISBN
5-8114-0438-7(11 ak3).

B) MporpaMMHoe oOecrieyeHne

www.nanonewsnet.ru — Cait o HaHoTexHoJIOTHUsIX B Poccun.

www.nanodigest.ru — MuTepeHeT KypHaa 0 HAaHOTEXHOJIOTHSIX

Www.nano-info.ru - Caift o COBpeMEHHBIX JIOCTIIKCHHUSAX B 00JIACTH MUKPO- U HAaHOTEXHOJIOTHIt
www.nanometer.ru — CaiiT HaHOTEXHOJIOTMYECKOTr0 COOOIIECTBA YUEHBIX,

CTYJEHTOB U JIF0O03HATENbHBIX YNTATENEH

Www.nano-portal.ru - ITopran nocBsieH TeMe pa3BUTHSI HAHOTEXHOJIOTHI W X BHEJPEHHS B
IIPOU3BOJICTBO

9. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHne TUCIUIIIMHBI (MOAYJIs):

UreHnue aeKuil COPOBOXKIAETCS IeMOHCTpaueil tHpopMauu (MyJIbTUMEAUNHBIN TPOEKTOP,
opucHoe 000pyI0BaHUE [Tl ONIEPATUBHOTO PA3MHOXKEHUS WIITFOCTPATUBHOTO U Pa3/1aTOYHOTO
JIEKIIMOHHOT'O MaTepUasoB).

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:
Ha nexuusix uCHoib3yl0TCsl aKTUBHbBIE METO bl 00Y4eHUs (KOMIIBIOTEPHBIX CUMYJISAIHMA, pa30op
KOHKPETHBIX CUTYalHi).
11. Ouenounsbie cpeacrsa (OC):
11.1. OueHo4HbIe cpeacTBA AJIs1 BXOJAHOI0 KOHTPOJIS
He npexgycmorpeno.
a. OneHo4YHbIe CpPeACTBa TEKYLIEro KOHTPOJIsA
Texylmuil KOHTPOJIb PEATU3yeTcs B BUJE MUCbMEHHOTO TeKyllero kKoHtpoius Ha [131-1139-
Texymmmii KOHTPOJIH HAIIPABJICH Ha BBISIBJICHUE chopmMupoBaHHOCTH KoMmeTeHuit [TK-8, TTK-9.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%83%D0%BB%2C%20%D0%A7%2E%20%D0%9F%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B0%D1%88%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
http://www.nanonewsnet.ru/
http://www.nanodigest.ru/
http://www.nano-info.ru/
http://www.nanometer.ru/
http://www.nano-portal.ru/

Jis  peanu3alui  TEKYIIETO KOHTPOJIS MCIONB3YyeTcss OalIbHO-PEUTHHIOBAasT CUCTEMa
OLIEHKH, IPUHSTAs B YHUBEPCUTETE.

VYcBOEHME CTYAEHTOM H3Y4aeMOM IUCLUIUIMHBI MakcuManbHO oneHuBaercs 100 Oamiamu.
MakcumanbHOe KOoauuecTBo npeaycmMoTpeHo 30 6amioB. Bo3aMokHbI «iipeMuanbHbIe» O0amisl (0T
0 mo 10), xoTopble MOTYT OBITH J00ABICHBI CTYJICHTY 332 aKTHBHbIE (OPMBI pabOTHI, BBICOKOE
Ka4eCTBO BBINOJIHEHHBIX IMPAKTUYECKUX paldoT, MpeACTaBI€HUE OpUIMHAIBHOro Aokiaza (10
0aJuIoB) | T.1I.

ITapaMeTpbI OLIEHOYHOI'0 CPEACTBA JIsl MUCbMEHHOI0 TeKylero KoHTpoJs Ha I131-1139
u KCP.

KoHTenu Orenka / 0auisl
(I))LIGHEI/I O1inyHo Xoporo Y noBners. Heynogi.
5 OaJuIOB. 4 Gamnna 3 Gamna. > 0 oOamwa
ITomHoCTRIO M 3aganue He
IMonHOCTEIO He nmonHOoCTBIO
KOPPEKTHO BBIMTOJHEHBI UITH
BBIIIOJIHEHBI BCE BBIIIOJHEHBI
BBIIIOJIHEHBI BCE 3a7aHue
3aJaHM, 3aJaHus,
Brinonnenue | 3amanusi. e — OTYIIEHb! O/THA BBIIIOJIHEHO HE
3aJjaHU JonyimieHo He ym ym MTOJTHOCTBIO U
. MaJI03HAYUTENIBHBIC | IBE CEPbE3HBIC
ooitee 1 —oit JoTyIeHo Ooiee
HETOYHOCTH. OIIIMOKH.
HETOYHOCTHU 3-X Cepbe3HbIX
' [8)1105(310) 9

HpnMeprle BOIIPOCHI IJIA IMCBbMEHHOI'0 TEKYIIECI0 KOHTPOJIA NPUBECACHBI HUKE:

I13.1

1.KakoBa cuctemMHast MOJieJIb TEXHOJIOTUYECKOI0 Mpolecca
2.0xapaKkTepu3yiTe.BUIbl ~ TEPMHUUYECKOTO U  KOPIYCKYJSPHO-IYy4EBOTO  BO3JIEHCTBUI:
Karanutnueckne cBOCTBa MOBEPXHOCTH U aTOMHO-CHJIOBOE BO3ZCHCTBHE

I13.2,1133.
11.Ha3oBuTte noreH1agbHble HCTOYHUKH 3arpsa3Henuit 1C?
2.Kakue napaMeTpbl KOHTPOJUPYIOTCS B YMCTHIX TOMEIIEHUsX.?
3.IloueMy cTaTu4ecKoe ANEKTPUUYECTBO SBISAETCS OJHUM U3 TJIaBHBIX [1ApAMETPOB,
KOHTPOJIMPYEMbIX ITpH npousBoactse UC.
[13.4,1135,1136.
Onumure nojsydyeHue NOIMKPUCTAIUINYECKOTO aMOP(PHOTO KPEMHUS.
Onummre nojiydeHue OKCHIa U HUTPUAA KPEMHUS.
OnuiuTe mpolece MoJyd4eHUsI TOHKUX CIIOEB METaUIoB MeToAoM razodasnoit UTto Ha3bIBaeTCs
AIUTAKCUEN?
Kakoii mporuecc Ha3pIBaeTcs razoazHoil snuTakcuei?
Kaxkwue peareHThl HCIONB3YIOTCS IS TONyYeH s Si U3 Mapora3oBoit cMecu? 3aluilnuTe Peakiiio
BOCCTAHOBJICHUS Si M3 TETpaxjIopuia KPEMHHUS U U3 CHJIaHA.
Onummre XJIOpUIHBIN IPOLECC MTOIYYEHNUS KPEMHHUSL.
Kak ounmaercs noanoxxka nepen SnuTakcuein?
KakoBbI penMy1iecTBa METOa MUTAKCUATILHOTO HapallluBaHUs?
Onumute snutakcun. st gero onu ucnons3yrores B 1C
I13.7,I13-8
1. Kax BeITIOJIHSIETCS JTa3epHOE CKpanOupoBaHue?
2. KakoBbl pa3HOBUJHOCTH TPaBIEHUS?




3. Kakue TpaBUTENN NIPUMEHSIOT JUIsl CEJIEKTUBHOTO TPABJICHUS [TIOBEPXHOCTU
MOJIYTIPOBOIHUKOBBIX IJIACTHH.
4. Tlo xakuM IpHU3HAKaM pa3JeNsItOT MPOLECCHl MOHHO-IIJIa3MEHHOTO U MOHHO - JTyYEBOTI'O
TpaBJiieHUs?
KakoB MexaHu3M (OTOCTUMYJIMPOBHHOTO TPABJICHUSA?
Kakue cMecu UCHIONB3YIOT IPU CEIEKTUBHOM TpPaBICHUH KPEMHUS, apCeHUIa rajljiusl.
[13.9,11310,I1311.
1.Kakue metozpl TerupoBaHus MOJYIPOBOJHUKOB BbI 3HAaeTE?
2.Kakue mexanusmsl auddy3uu Bol 3Haete?
3.Kakwue BemiecTBa UCHOIB3YIOT B KAYECTBE HCTOUHUKOB IIPUMECH MIPH JIETUPOBAHUU
dbocdopom?
4.Ilpu xakoi TemmepaType NpoBOJAAT BTOPYIO cTainio quddy3un U KaKyro poJib 3Ta CTaaus
urpaer?
5.Kakue crioco6s! auddy3un Bel 3HaCTE?
6. B uem paznnuue MeTo10B MIOHHOM UMIUTaHTAMK U TepMoanddy3uu.
7. 3aueM NMPOBOJUTCS UMITYJIbCHBIA OTKHUT?
I13.12,11313,11314.
1. KakoBbl 0COOEHHOCTH pa3IMYHbIX METO0B JUTOrpadum?
2. Kakue ornepaiuyl ¥ B KaKOH MOCIIeI0BaTEIbHOCTH BBIIOIHAIOTCS IpH oTouTorpadun’?
3. Kakoii nmporniecc HazpiBaeTcs qurorpadueii, Ha €M oH OCHOBaH?
4. Yro Takoe oTomabdion

I1315,11316,1131711318.
1.Ilepeuncnere ocHoBHbIE npouecchl coopku C. OxapakrepusyiiTe Kaxkplii U3 HUX.
2.YT1o Takoe TepMOKOoMITpeccusi?
3 KakoB npuHIuN ynbTpa3ByKoBO# cBapku? MUKPOKOHTAKTHON CBapKu?
4.KakuMu CBOICTBaMH JIOJKEH 00JIajaTh MHCTPYMEHT JJIsl IPUCOEIUHEHUS! KOHTaKTOB?
5.Yro Takoe repmeTuzanus’?
6.Yto mpezacrapnseT coboii KopmycHas 1 OeCKOpIycHasi reMeTH3aus?

7.Kax repmeTusupyroT Kopiyca rnaiikoi? Kopiyca namkou?
OueHovHbIe CPpeACTBA /ISl POMEKYTOYHOM ATTeCTALMHU

[IpomexyTouHas aTTecTalys HallpaBjieHa Ha MPOBEPKY CHOPMUPOBAHHOCTH
komnerenuuii I[1K-8, I1K-8 u mpoBoauTcs B popme 3auera. Popma nmpoBeACHUS 3a4eTa — yCTHBIN
1o OuieraM. 3a4eT MPOBOJATCS BO BpEMS 3K3aMEHAIMOHHBIX CECCHIl B COOTBETCTBUHU C
pacriucaHueM. DK3aMeHallMOHHbIN OMJIET COCTOUT U3 OJTHOTO TEOPETUYECKOTO U OJTHOTO
MPAKTUYECKOro Bompoca. Bompock! st caMOCTOATEIbHONM MOATOTOBKU CTYJIEHTOB K 3a4€Ty
IIPUBENICHBI B IPUIIOKEHUH 1.

CryneHT A0IMycKaeTcst K 3a4eTy B TOM CIydyae, €Clid B TEUEHUE CEMECTpa 3a TEKYIIYIO
paboty HabpaHo 40 GanoB u 6osee. B mpoTuBHOM cityuae BbicTaBisieTcs (0 ceCCHOHHBIX
6aytoB. Bo Bpewmst 3auera cTyneHT MoxeT Habpath 710 30 6amnoB. Ecinu Ha OTBET cTyeHTa
olieHuBaercs MeHee ueM 10-1o OaymamMu, TO 3K3aMEH CUUTACTCs HE CJaHHBIM, CTYACHTY
BbIcTaBisieTcs 0 6ayioB, a B BEJOMOCTh BBICTABIISIETCS OLIEHKA «HE 3aUTEHO».

Ecnu Ha 3a4ere crynenT Habupaet 10 u Gonee 6ayioB, TO OHU MPHOABISIOTCA K CyMMeE
0aJJI0B 3a TEKYIIYI0 paboTy U NEPEBOAATCS B aKaJI€MUYECKYIO OLEHKY, KOTOpast pUKCUpPYeTCs B
BEJJOMOCTH U 3aU€THOW KHUKKE CTYJEHTOB.

[IpenogaBaTenp BbICTaBISIET 3a4eT 6€3 MpOLEAYphl €ro cllauu, eciu cymma 0asios,
HaOpaHHas CTY/IEHTOM 32 TEeKYIIYyI0 paboTy cOCTaBUT He MeHee 60 6aios.

HTOroBe1ii ceMeCTpPOBBIN PEUTHUHT AxazeMudeckas OleHKa
He menee 60-0amioB «3a4TeHo »
Menee 60 Oam1oB «HE 3a4TEHO »




Kpurepun

3AUTEHO HE3AUYTEHO
OTMeueHbl
3HaHue He 3naer
poOeITbl B
Bcectoponnue MaTepuasa B CBOCHIIL OCHOBHOE
3HaHue rIyOOKHe 3HAaHUS | TIpefesiax z O DAMMHOLO COJIepIKaHUE
(10 -11 6a0B) MPOrpaMMBbI MI:lTep Hana mucuuiuaasn (0-3
(7 -9 6an10B) p 0aJna)
(4 -6 6a710B)
[Tonnmaer
MaTepuan
I I/IBI:(’)I[I/IT, Cyxnenus
[Tonnoe HEI/IMepH Ho MMOBEPXHOCTHBI, C tpynom
MMOHUMAaHHE ’ coJiepKar dbopmynupyer
UCTIBITHIBACT
MaTepuala, SATDYTHEHIS C OIINOKH, CBOY MBICIIH, HE
MIPUBOUT BBI]EZH&MI/I IPUMEPHI HE [IPUBOIUT
[loHnmaHue | MpUMeEpHI, OTHAKO ’ MIPUBOJINT, OTBETHI | IPUMEPHI, HE JTAeT
JONOMHUTENBHEIE | oo Ha OTBETa Ha
BOIIPOCHI HE HOIHO OTBEUACT JIOTIOJTHUTEIIbHBIC | JOMOJHHUTEIBHBIC
tpebytotes (8 -10 a BOIIPOCHI Bompocs (0-3
0aJ1J10B) HeyBepennbie (4 - | 6amia)
JIOTIOTHUTEITLHBIC
6 0as10B)
Bompockl (6 -8
0aJ1J10B)
JlaeT eMKue Jlonyckaer 3arpyaHsercs B
OTIpeICTICHUS Y OTIpeIeTICHUN
OCHOBHBIX HETORHOCTH B OCHOBHBIX
. OTIpEICIICHU U [Tyraer nonsrus, .
[TpuMeHeHrne | MOHSTHH, . MOHATHI
1podh o MOHSATHUH, HE B PEKO HCIOJIB3YeT
pod. PPEKTHO OITHOM OFLeME I JMCUIUTUIAHBI,
podeccroHabHy
TEPMHHOJIOTH | UCTIOJB3YET HEKOPPEKTHO
" I HCIIOJIb3YeT 10 TEPMHHOJIOTHIO
podeccroHaIbHY 1 UCTIOJB3YeT
npodeccuoHanbHy | (1-2 6aia)
10 npodeccCuoHaABbHY
3. | 10 TepMHUHONIOTHIO
TEPMHUHOJIOTHIO( (2-3 6ara) 10 TEPMHUHOJIOTHIO
5 6asi10B) (0-2 6asta)
Cobmoiaet
Cobmoaer
HOPMBI HODMEL Homyckaet
CobmtosieHne | TUTEpaTypHOTO HHIT)e ATVDHORO MHOXecTBeHHbIe | KoCHOsI3bIuHAs
HOPM SI3BIKA, ;131;11(1; H};II)T cxaer | PEICBEIC OIMOKK | peUb UCKAKACT
JUTEepaTypHO | mpeobnagaer eI[I/IHI/I"lHBIey MIPHU U3JI0KEHUH cmbica otBeTa (0-1
'O s3bIKa HAYYHBIH CTHIIb matepuana (1-2 oas)
ommoku (2- 3
uznoxenus (3-4 6as)
0aJ1a)

0aJ1a)

[Tpunosxenue 1
IIpumepHbIi NepedYeHb BONIPOCOB U 3aJaHUH K 324eTy

Bapuanrl

1.KakoBa poiib MpoOIECCOB aacopOIuu, pacTBopeHus U nuddy3un B ra3onorioneHIN

MaTCpHraJIoB.

2. KakoBa (hmu3mdeckasi CyliHOCTh METOIOB COSAMHECHHSI MAaTePUAIOB B )KHJIKOW W TBEPAOH
¢azax npu GOpPMUPOBAHUU TEPMETUYHBIX U BAKYYMHO-TUIOTHBIX CIIOEB.

Bapwuanr 2.

1.Yro saBmsercs ,[[BPI)KyIJ.[efI CHIION nponecca KpucTtaiindauuu IpUu (I)I/I3I/I‘-IGCKOM n
XUMHUYCCKOM METOJaX OCaXICHU BCIICCTBA.




2.0numuTe Mpouecc yJaJlleHUs] TOBEPXHOCTHBIX 3arpsA3HEHHM HEHUTpPaIbHBIMU MOIOIIMMHU
KHMIKOCTAMU M pOJIb TIOBEPXHOCTHO-aKTHUBHBIX BEIIECTB M YyIbTPa3ByKa B OYMCTKE
MIOBEPXHOCTH.

Bapwuant 3.

1.Chopmynupyiite nuddysuonnsie 3akonsl Puka M TpaHUYHBIE YCIOBHS s 3a/1ad
nuddy3un.

2. B uém BoIpaxaercs  Mackupyiomas (yHKOHS ABYOKHCH KPEMHHUS B IIJIAaHAPHOH
KPEMHHEBOM TEXHOJIOTH U KaK BBOAUTCS MACKUPYIOIIas TOJIIMHA €05 ABYOKHCH KPEMHUsA?

Bapuanr 4.

1.0numuTe NOpUHUMIOBL  BBIPALMBAHUS ~ MOHOKPHCTALIMYECKUX  CJIOEB  METOJaMH
XKHUIKO(pa3HON U ra30(a3zHON FMUTAKCUH.

2.Kakas n3 obnacreil npouecca TpaBiaeHHUs 00€CIeUMBAET PEXKUM MOJUPYIOILEro

TPaBICHUS U PEKHUM CEJIEKTUBHOTO aHU30TPOITHOTO TPABJICHUS

[Iporpamma coctaBieHa B COOTBeTCTBUH ¢ DeepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHbBIM
cTaHaapToM 1o HampaBieHuio noArotoBku 11.03.04 DOnexkTpoHWKa W HAHOZJIEKTPOHUKA.
«DNEKTPOHHUKA U HAHODJIEKTPOHUKA.

Pa3zpaboruuk:

IOLIEHT A.JLITetpos.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapbl

00111el U DKCHEpUMEHTAILHON hU3UKHA

IIporokoa Ne 7

oT « 26_» mapra 2024r.

3aB. kadeapoii, 1.¢d.-M.H., mpodeccop
é% A.A. TaBpuiok
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