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IIporpamma cocraBieHa:
[Tpodeccopom kadeapbl XUMHUHM B TEXHOJIOTHH KpUCTaILIoB, A.X.H. O.b. IleTpoBoii

[Iporpamma paccMoTpeHa 5 0/100peHa Ha 3aceJaHun kadeapsl
XUMHH U TexHosoruu kpuctamwioB PXTY um. J[.1. Menaeneesa

(HanmenoBanue kaQezpbl)

«16» mas 2023 r., mpotokon Ne 9.



1. HEJIb 1 3AJIAYH ITIPAKTUKH

[Iporpamma cocTaBieHa B  COOTBETCTBHM ¢  TpeOoBanusmMu  DemepaibHOTO
roCyJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa BbICHIEro oOpa3oBaHUs — OakajgaBpuaT IO
HampaBJIeHUIO MOAroToBkM OakamaBpoB 18.03.01 Xwumudeckas TexHONOTHs, NPOdUIb
«XUMHUYECKas TEXHOJOTHS MAaTepUaloB HJIEKTPOHUKU», C PEKOMEHJALMSIMHU METOAMYECKON
KOMHCCUU M HAaKOIJICHHBIM OIIBITOM IPOBEACHHSA NPAKTUK Kadeapoil XMMHUU M TEXHOJOTHH
kpuctauioB PXTY um. J[.1. Menneneena.

[Tporpamma OoTHOCHTCS K 00sI3aT€IbHON YacTH yueOHOro miaana 6moka 2 «lIpaktukun» u
paccuMTaHa Ha IPOBEIEHUE NIPAKTUKH B 5 ceMecTpe 00ydeHusl.

[Tporpamma mpeamnosnaraer, 4ro 00y4Jaromuecss UMEIOT TEOPETUYECKYIO M IPAKTUYECKYIO
HOJATrOTOBKY B 00JaCTH (PM3XUMUHU, AHATUTUYECKON XUMHH, OOIIEH 1 HEOPraHUYECKON XUMHUHU.

Leqb NMpaKkTHKH — TMOMYYCHHE CTYACHTAMH OOLIMX IPEICTaBICHUA 00 TEXHOJOTHSIX
pocTa KpHUCTAJIOB M TOJYYEHUS MaTepHalloB HJIEKTPOHMKH, 3HAKOMCTBO C paboToi
HOPEIIPUATUM U TEXHOJIOIMYECKUX JIMHUM 10 M3rOTOBJICHUIO M3JEIMM MX 3TUX MaTepHualioB, a
TaKXKe IOJy4eHHE [MEepBUYHBIX HNPOPECCHOHATIBHBIX YMEHHUM U  HaBBIKOB  IIyTEM
CaMOCTOSITENIbHOTO TBOPYECKOI'O BHIMIOJIHEHUS 33/1a4, IOCTABJIEHHBIX IPOrPaMMO IPAKTUKHU.

3agayaMM NPAKTHKH SBJSIETCS NOJY4YEHHE CTYACHTAaMHM OOLIUX IPEICTaBICHUNA O
TEXHOJIOTHSIX POCTAa KPHUCTAJUIOB W IIOJYyYEHHUS MaTepUalioB AJIEKTPOHUKH, 3HAKOMCTBO C
paboToil mpeanpusATH M TEXHOJOTMUYECKUX JIMHUM IO M3rOTOBJICHUIO M3AEIMH HMX 3THX
MaTepHalioB, a TAK)Ke MOJyYeHUE MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH M HABBIKOB ITyTEM
CaMOCTOSITEJIbHOTO TBOPYECKOTO BBIIIOJIHEHHUS 33/1a4, IOCTABICHHBIX POrpaMMON PAKTUKH.

Crnioco6 npoBeieHrs MTPAKTUKU: CTAIMOHAPHASA.

KoHTpons ycrmeBaeMOCTH CTYACHTOB BEAETCA IO MPUHATOM B  YHHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

Pabouas nporpamma npakTUKU MOKET ObITh peajli30BaHa ¢ IPUMEHEHUEM 3JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00YUYEHUS MOJHOCTBIO WM YACTUYHO.

2. TPEBOBAHMUS K PE3YJbBTATAM OCBOEHUS TIPAKTUKHA

[IpoBenaeHne MPaKTUKU CHOCOOCTBYET (OPMHUPOBAHHIO CICAYIOMINX KOMIETEHUMH M
HHAUKATOPOB UX JOCTUKEHUS

Haumenosanue
Kox n HaumeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KaTeropuu (rpyrmisbl)
OIIK noctmxenus: OITK
OIIK
OIIK-2 Cnocoben
OIIK-2.3 Brnageer HaBbIKaMU HCHOJIb30BaHUS
UCIOJIb30BaTh
MaTeMaTHYeCKOro  ammapara,  HaBBIKAMHU
MaTeMaTHYEeCKue, .
noucka M oOMeHa  uHpopMmanueil B
¢dusnueckue, pusnKo-
[MpodeccnonanpHas HMIHeCKIe rIO0ANBHBIX W JIOKAJTBHBIX KOMITBIOTEPHBIX
METO10JIOTUsl ’ CeTAX, TEXHUYECKUMH U MIpPOTpaMMHBIMU
XMUMUYECKHE METO/IbI
cpeacTBamMu 3aIIUThI nH(popManuu,
JUTSL pEeIIeHUs 3a1a4 .
. MIPOBE/ICHUS du3nueckux U3MepeHuil,
npodeccuoHaIbHON . .
KOPPEKTHOH OIEHKH MOTPENTHOCTEH
JeSITeTTbHOCTH




OIIK-3 Coocoben

OCYIIECTBIISTh
npodeccuoHanbH
pod yio OIIK-3.3 Brnageer HaBbIKaMH pa3pabOTKU
JIeATETbHOCTH C
Ananranus K etoM MIPOM3BOJICTBEHHBIX MPOTrpaMM U IUIAHOBBIX
MIPOU3BOICTBEHHBIM i 3alaHUM JIJI TIEPBUYHBIX ITPOU3BOJACTBEHHBIX
3aKOHOJAATEIbCTBA 9
yCIOBUSIM NS MoJipa3/iesieHuH, HaBbIKaMU BbIOOpa
Poccuiickoit
pPalMOHAIBHOTO crioco0a CHUKECHUS
Penepaiuu, B TOM BO3JECHCTBUS HAa OKPYKAIOIIYIO Cpell
qrcie B o0nacTu Py YO Cpeay
SKOHOMUKH "
HKOJIOTUU
OIIK-4 Criocoben
o0ecrieunBarh OIIK-4.1 3Haer npolecchl XUMUYECKOM
MIPOBE/ICHHE TEXHOJIOTHH, alapaTbl ¥ METOJIbl UX pacyuera,
TEXHOJIOTUYECKOTO OCHOBHBIE ITOHSTHUS YIIPaBJICHUS
nporecca, TEXHOJIOTHYECKUMU MPOLIECCAMH, METO/IbI
UCIIOJIb30BaTh ONTUMM3AINHA XUMHKO-TEXHOJIOTHIECKHIX
TEXHUUYECKHUE CPEJCTBA | IPOLIECCOB, METOI0JIOTUIO UCCIIE0BAaHUS
TUISE KOHTPOJISI | B3aMMO/ICHCTBUSA MTPOLIECCOB XUMUYECKUX
Nudopmanmonno- p N pored
napameTpoB MIPEBPAICHHI U SIBJICHUH MEpeHoca
KOMMYHHKAI[IOHHBIE
TEXHOJIOTMYECKOIO OIIK-4.2 Ymeer noadupats napaMmeTpbl U
TEXHOJIOTHH TUTSt .
. | mpomecca, CBOMCTB | BRIOMpATH armapaTypy JiJisi KOHKPETHOTO
npodeccuoHanbHOM N
CBIpbSI U  TOTOBOHM | XMMHKO-TEXHOJIOTHYECKOTO MpoIiecca,
JIeATeTbHOCTH
MPOJIYKIINH, OIICHUBATh TEXHOJOTHIECKYIO 3 (HEKTHBHOCTH
OCYIIECTBIISATh MIPOU3BOJICTBA, IPUMEHSITH METOBI
U3MEHEHUE BBIYMCIIUTEIILHON MaTEMaTUKU U
napaMeTpoB MaTeMaTHYeCKON CTaTUCTUKHU IS
TEXHOJIOTUYECKOI0 MOJCIIUPOBAHUS U ONTUMHU3AINN XUMHKO-
mporecca IPU | TEXHOJIOTUYECKUX MPOLIECCOB
W3MEHEHUU  CBOMCTB
CBIPbsI
OIIK-5.1 3Haer TeopeTUYECKHe OCHOBBI U
OIIK-5 Crioco6eH | MPUHIUIBI XUMHUYECKUX U (PU3UKO-
OCYIIECTBIISITh XUMHUYECKUX METOJOB aHAJIN3a, METOIbI
AKCIIEPUMEHTAIIbHBIE UACHTU(PHUKAIIMN MAaTEMAaTUHIECKUX OMMCAaHUN
WCCJIEIOBAHUS U | TEXHOJIOTMUYECKUX MPOILIECCOB HA OCHOBE
WCIIBITaHUS M0 | PKCIIEPUMEHTAIIbHBIX JIaHHBIX
3agaHHOM  Mmeropuke, | OIIK-5.2 Ymeer BbIOpaTh METOAMKY aHAIN3a
WNuxenepHas U | IPOBOJAUTH JUIS1 IOCTABJIICHHOW 3a/1a4 U BBITIOJIHUTD
TEXHOJIOTHYECKast HaOIIOCHUS U | SKCIIEPUMEHTAIBHO, TPUMEHSITH METO/IbI
MOATOTOBKA MU3MEPEHHS] C YYETOM | BBIYMCIMTEIbHOW MaTeMaTUKU U
TpeOOBaHUI TEXHHUKHU | MaTEMaTUYECKON CTaTUCTUKHU 1Ji1 00paboTKu
0€30MacHOCTH, pEe3yIbTATOB SKCIEPUMEHTA
00pabaThIBaTh u | OIIK-5.3 Brnageet HaBbIKaMu
MHTEPIPETUPOBATH MaTeMaTUYeCKOW CTaTUCTUKH, POBEICHUS
AKCTIEPUMEHTAJILHBIE XHMHYECKOTO aHaJMu3a U METPOJIOTHUECKOM
JTAaHHbIE 00paboTKH pe3yabTaTOB aKTUBHBIX U
MTACCHBHBIX IKCIIEPUMEHTOB
OIIK-6 Criocoben
OIIK-6.3 Bnaneer HaBbIKaMU NPHUMEHEHHS
Nudopmarnmonnas MMOHWMATh  TTPHHIIHAIIBI "
U(POBBIX TEXHOJIOTUN U pelIeHHs 3a7ad
0€301acHOCTb paboThl COBPEMEHHBIX

MH(OPMaIMOHHBIX

PO eCCHOHAIBHON JeATETHHOCTH




TEXHOJIOTUH u
HUCIIOJIB30BAaTh HUX I

pelieHus 3aj1a4
npodecCHOHATBLHOM
JIeSITEIbHOCTH

B pesynbpTaTe mpoxoXkIeHus MPAaKTHUKX CTYICHT OakajiaBpyaTa J0JIKEH:
3name:
— OCHOBHBIE CITOCOOBI POCTA KPUCTAJJIOB;
— OCHOBHBIEC CITIOCOOBI M TEXHOJIOTHYECKHUE MapaMeTPhl MPOU3BOJICTBA U3/ICIHI AIEKTPOHUKHU U
HaHODJICKTPOHUKH;
Ymemn:
— ONpEeneNsATh BUJI U Ha3HAYCHHE MATEPUAJIOB 3JICKTPOHUKH;
Brnaoemw.:
— KOMIUIEKCOM IEepPBOHAYAIBHBIX 3HAHWUW W TMPEACTaBICHUN 00 OpraHW3aliy MPOU3BOJICTBA
MaTEepPUAJIOB ICKTPOHUKHU U U3JICIINI HA KX OCHOBE;
— HaBBIKAMH H3JI0KEHHS TMOJYYCHHBIX 3HAHHM B BHJE OTUETa O MPOXOXKICHUM MPAKTHUKH,
ONKCAHUS HWCXOTHBIX MATEPUAIOB, TEXHOJIOTHMYECKON CXEMbI IPOHU3BOJCTBA, KOHTPOJIS
KayecTBa rOTOBOM MPOAYKIIUH.

3. OBBEM ITPAKTUKH U BUJIbl YYEBHOM PABOTHI

IIpakTrka MpoBOAUTCS B S ceMecTpe Ha 0a3e 3HAHUM, MOJYYEHHBIX CTYJEHTaMU IpU
u3ydeHnn qucuuiuiiH HarpasieHus 18.03.01 Xumudeckas TeXHOIOTHS, TPOGHIb «XUMUYECKast
TEXHOJIOTUS] MaTepHUaJIOB AIEKTPOHUKU». KOHTPOIb OCBOCHUS CTYAEHTaMH MaTepuala MpakTUKH
OCYILECTBIIIETCS ITyTEM IPOBEICHHS 3a4eTa ¢ OLEHKOM.

O0beM NpakTUKH
Buj yueOHoit padoThl Axan. | Actp.
3E

4. 4.
O0mas TpPyA0eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 0 0 0
CamocrosiTenbHas padora 3 108 81
KonTakTHas camocTosTensHas paboTa 3 0,4 0,3
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB IPAKTUKH 107,6 | 80,7
Bua konTpoJs: 3au4. c oleHK.

4. COAEP) KAHUE ITPAKTUKHA

VY4yebHas MmpakTHKa: MpaKTHKa M0 MOJIYYEHUIO MEPBUYHBIX NPOPECCHOHATBHBIX YMEHUMN
U HaBBIKOB, B TOM 4YHCJI€ IEPBUYHBIX YMEHHUH M HaBBIKOB HAyYHO-HCCIEI0BATEIbCKON
JeSITeIbHOCTH MTPOBOJIUTCA B 5 cemecTpe B (hopMe TEOPETHUECKUX 3aHATHH U SKCKYPCHH.

O3HaKOMJIEHHE C UCTOPHUEI METO/I0B BhIpaIllMBaHUS KPUCTAJUIOB.

Te3ucHo mnepeuncnsgercss HHPOpPMAIUSA, KOTOPYIO Y3HAIOT CTYAEHTHI B Ipoliecce
MPOXOXKIACHUS YU€OHOM MPAKTUKH.

Ilocemenne TeMaTHYeCKUX SKCIIO3ULIUN MYy3€€B U BHICTABOK.

[Tocemenue AeMCTBYIONIMX MPEANPUATHI (MU APYTUX OOBEKTOB B XOJI€ MPOXOKACHUS
MIPAKTUKH)

O3HaKOMJIEHHE C OCHOBHBIMH CITIOCOOaMH pOCTa KPUCTAIIIIOB.




O3HakOMJICHHE C TEPCIEKTUBHBIMU HAYYHBIMH pa3pabOTKaMy B 00JIACTH BBIPAIIMBAHUS
KPUCTAJIJIOB, TMOJY4YEHHUs] MaTepuasioB diekTpoHuku. [locemenune HayuyHbBIX Jgaboparopuii
Kaeapsl ¥ 3HAKOMCTBO C OpraHu3aIeld padoThl B 1a0OPaTOPUHU pOCTa KPUCTAILIOB.

[ToaroroBka oTueTa 0 MPOXOKACHUU YUEOHON MPAKTUKH.

4.1. Pa3esbl NPpaKTHUKHU

CamocrosTenbHas
Paznenst Pasznen npaktuku
pabota, yacoB
O3HakOMIIEHHE C UCTOPUEH MPOU3BOCTBA MOHOKPHUCTAILIOB,
Pasmen1 | APYTUX MATEDHAIOB SIEKTPOHMKM H U3/IeNTUil Ha UX OCHOBE, 18
NPUPOJHBIMA MaTepUaJlaMH, HCIIONB3YEMBIMU JUIS  ATHX
nesnen
[Tocemienne AEHCTBYIONIMX MPEAIPUSATHIA 1O MPOU3BOICTBY
Paznmen2 | MaTepuasioB SMEKTPOHUKHA M (OTOHMKH W H3JEIUNA Ha HMX 18
OCHOBE
O3znakomiieHHue c NEPCIEKTUBHBIMHU HAyYHBIMH
Paznen 3 paspaboTkaMM B 00JacTH  CO3JaHUS  MaTepHAJIOB 18
AIIEKTPOHUKH U (DOTOHHKH
Paznen 4 | [loaroroBka otyera o MpOXOXKJICHUH y4eOHOM MPAKTUKU 54
Bcero yacos 108

4.2. Coodepircanue pazoenoe npaKkmuku

Paznen 1. OsnakomiieHME C UCTOpPUEH NPOU3BOJCTBA MOHOKPHUCTAJUIOB, JIPYrHX
MaTepuajoB DSJEKTPOHUKM U U3JeNUil Ha UX OCHOBE, HPUPOAHBIMH MaTepHajaMH,
UCTIOJIB3YEMBIMU JIJISl 9TUX IENeH.

Kpucramisl u X MECTO B UCTOPUU YEJIOBEUECTBA.

Tunbl U BUIBI MaTepHaioB AJIEKTPOHHUKH. llepcrekTuBBI pa3BUTH (HYHKIIMOHAIBHBIX
MaTepHaJIOB AIEKTPOHUKH.

[ocemenne TeMaTHYECKUX YKCIIO3UIINN MY3€€B H BHICTABOK.

Pazgen 2. TIlocemieHne neMcTBYIOMUX MPEINPUATHH MO MPOU3BOACTBY MaTepHallOB
AIIEKTPOHUKH U (DOTOHHMKH U U3JEIUI Ha X OCHOBE.

O3HaKkoOMJIEHHME C OCHOBHBIMH TEXHOJOTHYECKUMH CTaJUsIMM M CIIOCOOaMHU poOcCTa
KPHUCTAJJIOB W MPOU3BOCTBA MATEPHUATIOB JIEKTPOHHUKH, CBOWCTBAMH M3JICTUI U 00JIACTSIMU MX
NPUMEHEHHS.

Pazgen 3. O3zHakomileHHE C TIEPCHEKTHUBHBIMH HAYYHBIMH pa3paboTkamu B 001acTH
CO3JIaHUs MaTePUAJIOB AIEKTPOHUKH U (poToHuKH. [Tocenienne HayyHbIX JabopaTopuii kadeap u
3HaKOMCTBO C OpraHu3anuei paboTsl B UCCIIE0BATEIBCKOM J1aOOpaTOPHH.

Pazgen 4. IlogroroBka oT4yera 0 MPOXOKACHUN YUeOHON MPAKTHKH.

TpeboBanwsi, npeabIBIseMbIE K HATMCAHUIO U TIPE/ICTABICHUIO OTYETA.

KonkperHoe cofepkaHue ydeOHON MPaKTHUKU ONpEeAessieTcs C y4eTOM BO3MOXHOCTEH U
UHTEPECOB Kadeapbl, OpraHU3yIoUIeH MPAKTUKY, U TPUHUMAIOIIEH OpraHu3alny.




5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSM K PE3YJIBTATAM OCBOEHUS IIPAKTUKH

Pa3nen Paznen Paznen Pa3nen
Ne B pe3ynbTare npoxoxaeHus: MPaKTUKH CTYJEHT JTOJKEH: 1 5 3 4
3HATB:
1 |- ocHOBHBIE CITOCOOBI POCTA KPUCTAILIOB; + + + +
5 |= OCHOBHbIE CrocOObl M TEXHOJOTHYECKHE TapaMeTpbl TMPOW3BOJACTBA HW3ACIUNM DJICKTPOHUKH U + + + +
HaHODJICKTPOHUKU;
YMeTh:
3 |- ompenenaTh BHJI M Ha3HAYEHUE MATEPUAJIOB SJICKTPOHHKH, + + + +
Baagern:
4 |~ KOMILIEKCOM MEpBOHAYATLHBIX 3HAHUU W TPEACTaBICHUN 00 OpraHM3aluy MPOM3BOJCTBA MaTEPHAJIOB + + + +
SJIEKTPOHUKU U U3JICTUN Ha UX OCHOBE;
5 |~ HaBbIKAMI H3JIOKEHUS MOJYICHHBIX 3HaHUN B BHUJAEC OTYETa O MPOXOXKIECHUU MPAKTUKH, OMHCAHUS + + + +
HMCXOJHBIX MaTEPUAIOB, TEXHOJIOTHYECKOW CXEMbI IPOU3BOJCTBA, KOHTPOJISI KAYECTBA TOTOBOW MPOIYKIIHH.
B pe3ynbrare npoxoxaeHus MPakTHUKU CTYACHT JOJHKEH MPHUOOPECTH CIEAYIONINE 00uienpodheccuonaibibvle KOMnemeHyuu u
UHOUKAMOPBL UX 0OCHIUNCEHUS:
Koa m nanmenoBanue OIIK Koa v HauMeHOBaHUE MHAMKATOPA JOCTHKEHUS
OIIK-2.3 Bnaneer HaBbIKaMH HUCIIOJIb30BaHUS
OITK-2 Croco0OeH HUCIIOIb30BaTh A
MaTeMaTUYeCcKOro armapaTra, HaBbIKAMH TIOMCKa W OOMeEHa
MaTemMaTuiyeckue, puznyeckue, pu3nKo- .
nHpopmanved B TIOOATBHBIX M JIOKAIBHBIX KOMIBIOTEPHBIX
9 |xuMHUecKHe, XUMHUUYECKUE METOIBI 1T + + +
o CEeTAX, TEXHUYECKUMH U TIPOTPAMMHBIMHU CPEJICTBAMH 3aIUTHI
peteHus 3a1a4 npodeccuoHaIbHON N
uH(popManuy, MIPOBEACHUS buznuecKux WU3MEPEHHU,
NEeATEILHOCTH o o
KOPPEKTHOM OIIEHKH MOTPEITHOCTEN
OIIK-3.3 Bimageer HaBbIKaMu pa3spabOTKH IIPOU3BOICTBEHHBIX
OIIK-3 Cnioco6eH oCyIIecTBISATh pasp Kp
mporpaMM W IUIQHOBBIX  3aJlaHUA  JUIST  TICPBUYHBIX
poeCCHOHAIBHYIO JIEATEITHHOCTD C N
10 N . MIPOU3BOJICTBEHHBIX ~ MOJpAa3/IeJICHU, HaBbIKAMU BbIOOpa + + +
Y4ETOM 3aKOHOAATENbCTBA Poccuiickon N
palMoOHAIBHOTO  CHoco0a  CHWKEHUS  BO3JCUCTBUS  Ha

®denepannn, B TOM YUCIIE B 001aCTH
SKOHOMHKH U SKOJIOTHH

OKPYKAaIOLIYIO CPEy




OIIK-4.1 3Haet npoiecchl XUMUYECKOM TEXHOJIOTHH,
anmaparbl 1 METO/Ibl UX pacyeTa, OCHOBHbBIC TTOHATHUS
YIPaBJICHUS TEXHOJOTUUECKUMH TPOIECCaMU, METOIbI

30 |OIIK-4 Crnocoben obecrieunBaThb
ONITUMH3AINH XUMUKO-TEXHOJIOTUYECKUX IPOLIECCOB,
POBEJICHNE TEXHOJIOIMUYECKOTo Ipoliecca, .
METOJIOJIOTUIO UCCIIeI0BAaHUS B3aUMOACHCTBUSI IPOLIECCOB
UCIIOJIb30BaTh TEXHUUYECKHUE CPEACTBA JUIS N .
XMMHAYECKHX NMPEBPALICHUN 1 SBJICHHUI IepeHoca
KOHTPOJISI MapaMeTpPOB TEXHOJIOTHMYECKOTO
N ., | OIIK-4.2 Ymeer nonbupath napamerpsl U BEIOUPATh
mporecca, CBOHCTB CHIpbSi M TOTOBOU
anmaparypy Uit KOHKPETHOTO XHMUKO-TEXHOJIOTHYECKOTO
OPOAYKIMH, OCYIIECTBISATh W3MEHEHHUE
rpolecca, OIeHUBaTh TEXHOIOTHYECKYIO 3(h(HEKTUBHOCTD
[IapaMeTpoB TEXHOJOTMYECKOIo Ipolecca .

31 . MIPOU3BOJICTBA, IPUMEHSTH METO/IbI BEIYUCIUTEILHON
IIPU U3MEHEHUU CBOICTB CHIPbS .

MaTEeMaTHKU U MAaTEMaTUYE€CKOW CTATUCTUKH IS
MOJICIIMPOBAHUS M ONITUMHU3AINH XHMUKO-TEXHOJIOTHYECKHIX
MIPOLIECCOB

OIIK-5.1 3HaeT TeopeTUYECKHE OCHOBBI U TPUHIIUIIBI
XUMHUYECKHUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIK3a,

48 METOBI HICHTH(PUKAINY MaTEMAaTUIECKIX ONMCAHUN
OIIK-5 Criocoben OCYIIECTBIIATH | TEXHOJIOTMYECKUX MPOLECCOB HA OCHOBE IKCIIEPUMEHTAIBHBIX
SKCIIEPUMEHTAJIbHBIE ~ UCCIIEJIOBAaHMUSI U | JAHHBIX
UCTBITAaHUA 1O  3afaHHOM  Metoauke, | OIIK-5.2 Vmeer BbIOpaTh METOJIMKY aHAJIN3A JJIS
IPOBOJIUTHh HAONIONEHUS W HW3MEPEHHUs C| NMOCTaBJICHHOW 3a7auyl U BHIIOJIHUTH SKCIIEPUMEHTAIIBHO,

49 |yuetoMm TpeGoBaHUMI TEXHUKH | IPUMEHATH METObI BEIUMCITUTEIFHOM MaTEMaTHKU U
0€30MacHOCTH, oOpalaThIBaTh U | MaTeMaTUYECKOM CTaTUCTUKU AJi1 00pabOTKU pe3yIbTaToB
UHTEPHPETUPOBATh  HKCIEPUMEHTANIbHBIE | IKCIIEPUMEHTA
JNaHHEIE OI1K-5.3 Binaneer HaBBIKAMU MaTeEMaTHYECKON CTATUCTHKH,

50 MIPOBEICHUS] XUMUYECKOT0 aHAJIN3a U METPOJIOTUYECKON

00pabOTKH pPe3yabTaTOB AKTUBHBIX U TTACCUBHBIX
HKCHEPUMEHTOB

OIIK-6 CrocobeH TOHUMATH TPUHIIUIIBI

paboTel coBpeMeHHbIX HH(popMarmoHHbX | OIIK-6.3 Bnageer HaBbIKaMM NPUMEHEHHMS  IHM(PPOBBIX

63 |TexHONOTMI ¥ WCHONB30BaTh WX JUIS| TEXHOJOTHHA IS pelmieHus 3amad  npodecCHOHATHHON
peleHus 3a1a4 npoeCCUOHATIBHOM | 1eATeIbHOCTH

JACATCIIBHOCTH




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS

6.1. IlpakTHyecKkue 3aHATUSA
Y4eOHBIM IUIAaHOM MOATOTOBKHM OakanaBpoB mo HampasieHuio 18.03.01 Xummueckas
TeXHOJOrus, mnpodmib «XUMUYECKash TEXHOJIOTHS  MaTepUajoB  JJICKTPOHUKU»  HE
MPElyCMOTPEHO MPOBEACHHE MPAKTUYECKUX 3aHITUH.

6.2. JlabopaTopHbIe 3aHATHSA
Y4eOHBIM IUIAaHOM MOATOTOBKHM OakanaBpoB mo HampasieHuio 18.03.01 Xummueckas
TEXHOJIOTUS, TPOPHIb «XHUMUYECKas TEXHOJOTUS MAaTEpUaANOB JJIEKTPOHUKUY» TPOBEICHHE
71a00paTOPHBIX 3aHATUN N0 MPAKTUKE HE MPEIYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

Ha mnpakrtuky ydeOHbIM IutaHoMm BbigesieHo 108 akax. wacoB (81 acTpon. dacoB)
CaMOCTOSITENIbHOM pabOThI.

PaGoueit mporpammoii YueOHOM NpaKTUKU: 03HAKOMUTEIHHOU MPAKTHUKHU MPEyCMOTPEHA
caMocTosTelIbHas paboTa oOydarommxcs B o0beme 108 akaz. yacos (81 acTpoHOM. 4acoB).

CamocrosTenbHas paboTa MPOBOIUTCS C LENBIO 3aKPEIUICHUs 3HAHUH 10 MPAKTHKE U
peayCMaTpUBACT:

® STanbl 03HAKOMJICHUS C TEOPHEH U MPAKTHUYECKUM HCIIOJTHCHUEM BBIPALIBAHHS
KPHUCTAaJLIOB,
® STal NPaKTHYECKOTO OCBOCHHS TEXHOJIOTHH POCTA KPUCTAJUIOB HA KOHKPETHOM

NPENPUSITHH.

O3HaKkoOMJIEHHE C TEXHOJOTHSMH pOCTa OCYHIECTBISIETCS B BHJIE OSKCKYpCHH Ha
KOHKpeTHOe mpeanpustie. [Ipy mOcCelmeHnr MPEAnpusaTdss W O3HAKOMJICHHS C  €ro
NeSITeTbHOCTRIO  OOYYaIOLIMiics JOJDKEH coOpaTh Marepuall, HeOOXOAMMBI JUIS MOJITOTOBKH
oryera 1o npaktuke. OTYET 10 NPaKTUKE BKIIHOYACT:

® WCTOPHYECKYIO CIIPABKY O MPEIIPHSITHH;
® HOMECHKJIATYPY BBIITyCKaeMOW MTPOIYKIIHH;
® BUJBI U HOPMBI PACX0/ia CHIPHEBBIX MAaTCPUAIOB;
® KpaTKOe ONMHMCAaHUE OCHOBHBIX TEXHOJIIOTUYECKUX MEPEIENIOB MTPOMU3BOICTBA C YKa3aHHUEM
PUMEHSIEMOT0 000PYIOBaHMS;
METOJIbI U (POPMBI KOHTPOJIISI TEXHOJIOTHUYECKHUX MPOIIECCOB;
e TpaBHJIa TEXHUKHU O€30MaCHOCTH, MOKAPHOU O€30MacHOCTH U OXpaHbl TPyAa Ha
KOHKPETHOM TIPEIITPUSITHH.

8. MPUMEPBI OHEHOYHBIX CPEJICTB UISA KOHTPOJISA OCBOEHUSA
INPAKTUKH

8.1. Bonipoce! AJ1s1 MTOrOBOI0 KOHTPOJIAA OCBOCHHS MPAKTUKHU

(mepeyeHb BOIPOCOB JIJIs1 HUTOTOBOT'O KOHTPOJIS)

OCHOBHBIE METO/BI BBIpPALIMBAHUS KPUCTAIIOB

MeTo/b1 BEIpALIMBAaHUSI KPUCTAJUIOB U3 paciljiaBa

MeTobl BEIpAIIMBAaHUS KPUCTAIIIOB U3 PaCTBOPOB

MeTo/1bp1 BEIpALIUBAaHUSI KPUCTAJUIOB U3 ra30BoM (ha3bl

Metoapl BBIpalIMBaHUA KPUCTAJUIOB U3 TBEpAOW (has3pl (MpopacTaHHe KpUCTaula B
KepaMHUKy, KOHTPOJIUpyeMasi KpUCTAJUIU3aIs CTEKIIa)
6. MeTo/bl HarpeBa Mpu BEICOKOTEMIIEPATYPHOM BBIPALIMBAHUN KPUCTAIIJIOB

agbrwpnE



7. IlpumensieMble HarpeBareiu (MaTepuaibl, KOH(QUTYPAIIH)
8. IlpuMeHsiemMbIe TUTIIH

9. Mero/bI BhIpAIIMBaHUS KPUCTAILIOB cardupa

10. Mertonpbl BbIpaliMBaHus KPUCTAIJIOB UTTPUI-aIFOMUHHUEBOIO IpaHaTa
11. Meronbl BBIpaIMBaHUS KPUCTAIIOB (PMAHHUTA

12. Mertonpbl BbIpaliuBaHusl KPUCTAILIIOB KPEMHUS

13. Mertoabl BbIpalIMBaHUs KPUCTAIIOB apCEHH/IA TAILTHS
14. Mertonpl BbIpaliMBaHUsl KPUCTAIJIOB CEJICHU/1A IIMHKA

15. Merobl BeIpallliBaHusl KPUCTAIJIOB OKCHJIA UTTPUS

16. MeTobI BBIpalIuBaHus KPUCTAIOB (DIIFOOpUTA

17. Mertoabl BBIpAIMBaHUsI KPUCTAIJIOB carndupa

18. Metob1 HTHTEHCUDUKAIIMN POCTa KPUCTAIIIOB

8.2. CTpykTypa n npuMep OMJIE€TOB ISl 3a4€Ta ¢ OLEHKOM
3ader ¢ OLIEHKOM Mo MpakTuKe «YuyeOHas MpaKkTUKa: MPAKTUKA MO MOJIYYSHHUIO MEPBUYHBIX
npodecCuoHaNbHBIX YMEHUN U HaBBIKOB, B TOM YHUCJIE€ IIEPBUYHBIX YMEHUI U HaBBIKOB HAy4YHO-
MCCJIEI0BATENbCKOM ACSITEIPHOCTUY BKJIIOYAET 2 KOHTPOJIBHBIX BOIPOCA, KAXKABIA M3 KOTOPBIX
OILICHMBAETCA MakCUMalbHO B 20 6ayioB

[Tpumep Ouneta K 3a4eTy C OLEHKOI.

«Ymeeporcoaro» Munucmepcmeo nayku u evicuiezo oopazosanun PO
3as.xagheopoii Poccuiickuii XMMHKO-TE€XHOJIOTHYECKUIl YHHBEPCUTET
20 umenu .. MenpaeneeBa
Kadeapa XuMuu ¥ TEXHOJIOTHU KPUCTAJJIOB
H.X. Asemucos HanpagsJenue noarorosku 18.03.01 Xumudeckasi TeXHOJIOTHS
IMpodpunas «XumMuveckasi TEXHOJIOTHS MATEPHAIOB JIEKTPOHNKH
YueOHasi NpakTHKA (03HAKOMHTEJIbHASI MPAKTHKA)

Buaer Ne 1

1. Metoas! BhIpalIMBaHUs KPUCTAJUIOB U3 paciljiaBa

2. Metoap! BRIpaIMBaHUS KPUCTAIIIOB apCEHU/1a TaJUTUs

9. YYEBHO-METOANYECKOE OBECIIEYEHUE ITPAKTUKH

1. O.b. Ilerpoga,

9.1. PexomeHnayemas JJuTepaTypa
A. Ocnoenas numepamypa
N.X. AsgerucoB, WN.B. CremanoBa. Meroandeckue yKa3aHUs 10

BBIMIOJTHEHUIO PAcUYeTOB TEXHOJIOTHYECKHMX MPOIECCOB B TMPOM3BOACTBE MAaTEPHUAJIOB
AIEKTPOHUKN M HAaHORJIEKTPOHUKH: y4eOHO-MeToauYecKoe rnocobue (yueGHoe mocobdue),
PXTYVY, 2015, Mockaa, ISBN 978-5-7237-1263-8, 60 c.

A.IO. 3unoBeeB, A.I'. Uepemnmuenko, N.X. AetucoB TexHONOTHS OpPraHUYECKUX
AIIEKTPOJIFOMHUHECIIEHTHBIX yCTPOUCTB. TexHoNornueckue mporecchl. YueOHoe mocobue.
M.: PXTY um.JI.U.Menneneena, 2012. 64c.

b. lonosHuTebHAS JJUTEpaTypa
1 X.C. BargmacapoB. BricokoTemmneparypHas KpUCTaIM3alldsg W3 paciuiaBa.  M.:
®uzmataur, 2004, 160 c.
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N

B.A. Tumodeesa. Poct kpuctamioB u3 pactBopoB-paciiaBoB. M.: Hayka, 1978, 268 c.

3 A.J0.3unoBneB, A.I'Uepennmuenko, WM. X.ABetncoB TexHOJOTHS OpPraHUYECKHUX
AJIEKTPOJIFOMHHECIIEHTHBIX YCTPOUCTB. TeopeTHieckre OCHOBBI U MaTepHalbl. Y4eOHOE
nocooue. M.: PXTY um./[..MenneneeBa, 2010. 62c.

4 AJO.3unoBbeB, W.X.ABerucoB, A.I'UepennuueHko TexXHONOIHsI OpPraHUYeCKUX
3JICKTPOJIFOMUHECIIEHTHBIX YCTPOUCTB. I'eTepocTpykTypsl. YueOHoe mocooue. M.: PXTY
uM.Jl.M1.Menneneena, 2011. 63c.

5 Amntonenko C.B. TexHonoruss TOHKHX IUIEHOK. YdeOHoe mocobue - Mocka: MUDU,
2008.- 104 c.

6 Taupor KO.M., IlgeTtkoB B.®. TexHOMOTHS MOJYIPOBOJHUKOBBIX U JHUAICKTPUIECKHUX
Marepuanos. M.; Beiciriik., 1990, 423 c.

7 A. A. Maiiep. Ilponeccr pocta kpuctaioB. M.: PXTY um. JI. 1. MenneneeBa, 1999,

176 c.

9.2. PekoMeHIyeMble HCTOYHHKH HAYYHO-TeXHUYECKOH HHPOPpMALIUH
Hay4Ho-TeXHHUYECKHUE KYPHAIIBI:
«Ycnexu xumun» ISSN: 0044-460X
Hoxknansl Akagemun Hayk ISSN: 0869-5652
Kypnan «Kpucramnorpadus» ISSN: 0023-4761
Journal of Chemical & Engineering Data ISSN: 1520-9568
Nature Nanotechnology ISSN: 1748-3387
Nature Chemistry ISSN: 1755-4330
Journal of Crystal Growth ISSN: 0022-0248
XKypnan Heoprannyeckne matepuansrl. ISSN: : 0002-337X
Kypnan ®uzuka tBepaoro Tena. ISSN: 0367-3294
Kypnan 1zsectus BY30B. Matepuainst anekrponHoii Texauku. ISSN: 1609-3577
Journal of Solid State Chemistry. ISSN: 0022-4596.
Physica Status Solidi A. ISSN: 1862-6300

10. HEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMbIX B
OBPA3OBATEJIBHOM ITPOLIECCE

Nupopmannonnyro nogaepxky ocymectsisier MHpopMainoHHO-O0MOIMOTEUHBIN LIEHTP
(UBL]) PXTY um. .M. MengeneeBa, KOTOpBIA oOecrednBaeT OOYYarOMIMXCSd OCHOBHOM
yueOHOM, yu4eOHO-METOAUYECKOW W HayyHOW JUTEepaTypoil, HeoOXOIMMOW JUIsl OpraHu3aluu
o0pa3oBaTenbHOro mpoiecca o npaktuke. Oouwii 00beM MHOrooTpacneBoro ¢onaa MBI Ha
01.01.2023 cocraBinsier 1 727 628 k3.

@®onn UBL] pacnonaraer yuyeOHOH, yuyeOHO-METOIUYECKOM M Hay4YHO-TEXHHYECKOH
JIUTEepaTypoil B opMe MeuaTHBIX U 3JIEKTPOHHBIX M3/IaHUM, a TaKKe BKIIIOYAET O(PUIMAIIbHBIE,
CIpaBOYHO-OMONIMOrpaduueckue, CreNUATU3UPOBAHHBIE OTEUYECTBEHHbIE U 3apyOeKHbIE
nepuonuueckue u  uHpopmanmonHeie um3nanus. UWBI[ obecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuaromuiicss odecrieueH cBOOOIHBIM JIOCTYIIOM U3 JIOOOW TOYKH, B KOTOPOM
UMeeTcss JIOCTyn K ceTd HHTepHeT M K 3JeKTpoHHO-OuOmuoreuHoit cucreme (ObC)
VYHuBepcutera, KOTOpash COAEPKHUT pPAa3IMYHble U3JAaHUS IO OCHOBHBIM H3Yy4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA O COIIACOBAHMIO C MpaBooOIagaTensiMi yueOHOH U yueOHo-
METOUYECKON JTUTEPATYPHI.

Jns  Oojmee THOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OmOMMorpaguyeckoro u
uH(popmMarmoHHoro obciyxuBanus B MBI peanuzoBana TexHomorus DJIEKTPOHHON IOCTaBKU
JIOKYMEHTOB.
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[TonHblii TepedeHb HICKTPOHHBIX WH(POPMALMOHHBIX PECYpPCOB, HCIONb3YEMBIX B
nporecce 00y4eHus, peACcTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE ITPAKTUKHA

B coorBercTBMM ¢ y4eOHBIM IUJIAHOM 3aHATHUA IO NPAKTUKE IMPOBOAATCA B (opme
CaMOCTOSITENILHOM pa0dOThI CTYIEHTA.

11.1. ObopynoBanue, Heo6Xx0auUMOe B 00pa30BaTeJbLHOM IpoLecce:

JlexunonHass  y4eOHas

aynuTopusi, 0OOpyIOBaHHAs

QJICKTPOHHBIMHA

cpe€acTBaMu

JEeMOHCTpanuu (KOMIIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOM3BEACHHUS, TPOCKTOp, JKpaH) W
yaeOHON MeOenplo; OMOIMOTeKa, MMEoIIas padouyne KOMITBIOTEPHBIC MECTa JJII CTYACHTOB,
OCHAII[EHHBIC KOMIIBIOTEPAMH C JOCTYIIOM K 0a3aM JIaHHBIX U BBIXOJOM B MIHTEpHET.

11.2. YueOHO-HATISAAHBIE IOCOOUA

[Tepedyens mocoOuii MpeACTaBICH B OCHOBHOM 00pa3oBaTelIbHON ITporpamMmme.

11.3. KomnbroTepsl, HHGOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-

IporpaMMHbI¢ U ayAHOBU3YyaJdbHbIC CPEACTBA:

[lepeuens cpeacTB MpeCTaBlIeH B OCHOBHOM 00pa3oBaTeIbHON IporpaMme.

11.4. IleyaTHbIe U YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMAIIMOHHBIE PeCyPChI:
[lepedenpb pecypcoB MpeACTaBICH B OCHOBHON 00pa3oBaTeIbHON MpOrpaMme.

11.5. IlepeyeHb JIMLIEH3MOHHOI0 POTPAMMHOI0 00ecrneYeHust

Tlonubiii

nepeyeHb

JIMIOCH3WMOHHOI'0  MMpOTrpaMMHOI'O

B OCHOBHOI1 00pa3oBaTeIbHON IporpaMmme.

obecrieueHns

IpeJICTaBJIeH

12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUS ITPAKTUKHU

HaumenoBanue DopMbI U METOABI
OcHOBHBIE NTOKA3ATEJH OLEHKH
pa3aeioB NPaAKTUKHU KOHTPOJISI H OLIEHKH
Pazgen 1 3Haem: O1ieHKa 3a OTUET 110
O3zHakoMyIeHHE | — OCHOBHBbIC CIT0COOBI pocTa | IPaKTHUKE
C UCTOpHEH KpHUCTaJlJIOB;
IIPOU3BOICTBA - OCHOBHBIE CIIOCOOBI u | Ouenka npu cpave
MOHOKpPHCTAJIJIIOB, TEXHOJOTMYECKUE I1apaMeTphbl IIPOU3BOJACTBA | 3a4€Ta C OLIEHKOM

JpYyrux MaTepHuaaoB
ANEKTPOHUKHU U
M37eIINi Ha X OCHOBE,
MPUPOIHBIMHU
MaTepHuallamMH,
HCIIOJIb3YEMBIMU IS
JSTHX LEJIEN

U3ICIUN OJICKTPOHUKHU U HAHOBJICKTPOHUKH,

Paznen 2
[Tocemenune
JEUCTBYIOLUX
MPEANPUITHI 110
MIPOU3BOJICTBY
MaTepHuaoB

ymeem:

- ompenensATh  BUA U
MAaTEepHAJIOB JIEKTPOHUKH;
snaoeem:

- KOMIIJICKCOM MepBOHAYAIILHBIX
3HAHUN W TPEACTaBICHUN 00 OpraHu3alNH

Ha3Ha4YCHUC

Onenka 3a OTYET 11O
MIPaKTHKE

Onenka npu caaue
3a4yeTa C OL[eHKOU
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JNIEKTPOHUKHU U
(GOTOHUKY U U3ACTUI
Ha UX OCHOBE

MPOU3BOACTBA MATEPHAIOB SJICKTPOHUKH H
H37eNINi Ha UX OCHOBE;

Paznen 3
O3HaKOMIJICHHE
C TIEPCIIEKTUBHBIMU
Hay4YHBIMU
pa3zpaboTKaMu B
001acTH co3maHus

ymeem:
- ONMpe/eNATh BHJ M  Ha3HauYCHHUE
MaTEPHUAJIOB JICKTPOHUKH;

snaoeem:

- KOMILJIEKCOM MePBOHAYAIbHBIX

3HAHUW W TpeACTaBICHU 00 opraHuzaiuu

O1eHKa 3a OTYET 110
MIPAKTUKE

OueHka npu craye
3a4eTa C OLCHKOHU

MaTepHUajoB IIPOU3BOJICTBA MATEPUAIIOB DJIEKTPOHUKU U

S3JICKTPOHHUKH 1 H3JIEIUH Ha MX OCHOBE;

(bOTOHUKH

Paznen 4 3Haem: O1eHka 3a OT4ET 10
[Toxroroska - OCHOBHBIE CIIOCOOBI pocra | IIPaKTHKE

0TYCTa O MPOXOKJICHUHU | KPUCTAJIIOB;

y4eOHO! NPAKTHKH - OCHOBHEIC CIIOCOOBI u | Ouenka npu caaue

TEXHOJIOTUYECKHUE ITapaMeETphl IIPOU3BOACTBA | 3a4CTa C OLIEHKOM

W3JI€UH 3JIEKTPOHUKU U HAHODJIEKTPOHUKH;
ymeem:

- OmpenensiTh BUJ W Ha3HAYCHUE
MaTepuaioB JIEKTPOHUKH,

éaoeem:

- KOMIIJIEKCOM MepBOHAYAIIbHBIX

3HaHUH W TPeICTaBICHUH 00 OpraHu3aluu
IIPOU3BOJICTBA MATEPHUANIOB JJIEKTPOHUKU MU
HU37eJIMiA Ha UX OCHOBE;

- HAaBBIKAMU M3JI0KECHHS IOJyYEHHBIX
3HaHUM B BHJE OTYETA O IIPOXOXKICHHUH
IIPaKTUKHU, ONHUCAHUS UCXOIHBIX MATEPHAJIOB,
TEXHOJIOTMYECKOW  CXEMbl  NPOU3BOJICTBA,
KOHTpPOJIsS KAY€CTBA TOTOBOM MPOAYKIUU.
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13. OCOBEHHOCTHU OPI'AHU3ALIMN OBPA30OBATEJIBHOI'O ITPOLECCA JIJISA
HNHBAJINJIO0B U JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOy4eHre UHBAIKMIOB U JIUIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI OCYILIECTBIISICTCS

B COOTBETCTBUHU C:

— IlopsinkoM  opraHu3auMd M OCYIIECTBJICHHMsS ~ 00Opa3oBaTeNbHOM  AESITEIBbHOCTH
1o 00pa3oBaTebHBIM IPOTPaMMaM BBICIIETO O00pa3oBaHUsI — MporpaMMamM OakajaBpHara,
mporpaMMaM clenuanurera, nporpammaM Maructpatypsl (IIpuka3 MunucTtepcTBa Hayku U
BEICIIero oopa3oBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

— Ilonoxenuem o MOpsAKE OPraHU3ALMU U OCYIIECTBIIEHUSI 00pa30BaTeNbHOM 1eATEIbHOCTH 10
o0pa3oBaTeNbHBIM IPOTrpaMMaM BEICIIErO0 oOpa3oBaHHS — TporpamMmam OakanaBpHara,
nporpaMMaM CIelUajInTeTa, MporpaMmaM MaructpaTypsl ¢eaepaibHOro ToCyIapCTBEHHOTO
OIO/PKETHOTO 00pa30BaTENBHOIO YUPEKICHHS BBICIIETO 00pa3oBaHus «POCCHUCKHIA XUMHKO-
TeXHOJOTHYeCKU yHuBepcuteT umenu .M. MenaeneeBay, NpUHATHIM pelICHUEM Y YE€HOI'0 COBETa
PXTY um. .. Menaeneesa ot 28.12.2022, npotoxoi Ne 5;

— MerouyecKUMU PEKOMEHJIAIUsIMU [0 OpraHu3aluy o0pa3oBaTEeNBLHOrO Ipolecca Ais
00ydYeHHUsT WHBAIUIOB U JIUI] C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37J0POBBSI B 00pa30oBaTEIbHBIX
OpraHMu3aIMsaX BBICHIETO 00pa30BaHUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa3oBaTeNIbHOTO Ipoliecca
(yrBepkIeHbI 3amMecTuTerneM MuHucTpa oopazoBanus u Hayku PO A.A. Kimmmossim ot 08.04.2014
No AK-44/058H).
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JlonotHeHNs ¥ H3MEHEeHUs1 K padoueil mporpaMMe NPaKTHKH
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTUKA»
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaAMMBI

18.03.01 XumMuueckast TEXHOJIOTHS,

npod b «XUMHUECKasi TEXHOJIOTHS MATEPHATIOB SJIEKTPOHUKI.

®opma 00yueHus: oyHas

Homep
OcHoBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
A3MEHEHU/ NOIMOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3ace/laHus Y YeHOTO
1. coBeTa Ne oT

« » 20 .
MIPOTOKOJ 3acelaHus Y YeHOTO
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT

« » 20 .
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[Iporpamma cocraBieHa:
[Tpodeccopom kadeaprr xumun u TexHosoruu kpuctawioB O.b. [Terposoit

[Iporpamma paccMoTpeHa u on00peHa Ha 3aceaHuu Kadeapbl
XUMHH U TexHosoruu kpuctamwioB PXTY um. JI.1. Menneneesa

(Hanmenopanue kadezpel)

«16» mas 2023 r., mpotokon Ne 9.



1. HEJIb 1 3AJIAYU ITIPAKTUKH

[IporpaMmMa cocraBieHa B COOTBETCTBMM ¢  TpeboBanusimu  DenepanabHOro
roCyJapCTBEHHOI0 00pa30BaTeIbHOIO CTAaHAApPTa BBICHIEr0 OOpa3oBaHUs — OakajaBpuaT IO
HanpaBieHuto moarotoBku 18.03.01 Xwumuueckass TexHONOTus, Npodhuwib «XUMUYECKas
TEXHOJIOTUSl MaTepUaoB 3JEKTPOHUKH», PEKOMEHAALUSAMU METOJUYECKOM KOMHUCCHU H
HAKOIIJICHHBIM ONBITOM IPOBEACHUS MPAKTUK KadeApod XHUMHHA W TEXHOJOTHH KPUCTAILIOB
PXTY um. /.. Menneneena.

[Iporpamma OTHOCUTCS K 4YacTd, (HOpPMUPYEeMOH yYaCTHHKaMHU OOpa30oBaTeIbHBIX
OTHOIIEHUH y4yeOHOro mnijaHa, K OJOKy 2 NpakTUK Y4eOHOro IulaHa M paccuuTaHa Ha
npoxoXxacHue obydaromumucs B 7 cemectpe (4 kypc) oOydenus. [Iporpamma mpeamnomnaraer,
YTO 00y4arouMecs UMEIOT TEOPETHUECKYI0 U MPAKTHUUYECKYIO IOJrOTOBKY B 001acTH (PU3XUMUM
UICATBHOTO U PEAITBHOTO0 KPHUCTAUIAa, TEOPHUH POCTa KPHUCTAIIOB, OOOpPYJOBAaHUS M OCHOB
IOPOEKTUPOBAHUS MPEANPUATHH 1O POCTYy TEXHUYECKUX U  IOBEJIMPHBIX KPHCTAJJIOB,
IPOM3BOJICTBY TeTepO(a3HbIX IMJICHOYHBIX CTPYKTYP, Hadall (PHU3UUIECKOM AIEKTPOHUKH.

Ieapr  nmpakTUKM —  [OJy4YeHHE  NPO(ECCHOHAIBHBIX  YMEHHH M OmbITa
po(heCcCHOHANIBHOM JIEATENBHOCTH IIyTEM CAMOCTOSITEIbHOTO TBOPUYECKOI'O BBHINOJHEHUS 3a4ad,
IIOCTaBJIEHHBIX MPOrpaMMOI MPaKTHKH, NPAaKTUYECKOE H3YYE€HHE TEXHOJOTMYECKUX IUKIOB
IPOM3BOJICTBA MATEPHAJIOB SJIEKTPOHUKA U (DOTOHUKH, CTPYKTYpPHI MPEANPHUITHS, METOAOB U
0COOEHHOCTEH ynpaBieHUs MTPOU3BOACTBEHHBIM MpolueccoM. DopMupoBaHue y oOyyaromerocs
CIIOCOOHOCTH  OCYILECTBISATh TEXHOJIOTMYECKUH MpOLEcC MPOM3BOJACTBA MAaTEpUajoB B
COOTBETCTBUU C PETVIAMEHTOM.

3agayaMu NPaKTUKH sBiISeTCs (QOpMHUpOBaHHME Yy OOYYAIOIIMXCS KOMIIETEHIIMM,
CBSI3aHHBIX C LEJIOCTHBIM IIPEACTAaBICHUEM O TEXHOJOTUSIX IPOU3BOACTBA MaTepUaIoB
AIIEKTPOHUKU U (DOTOHMKH, OpraHU3alUel U CTPYKTYpOH MpennpusTHil 110 UX HPOU3BOACTBY,
CHOCOOHOCTH M TOTOBHOCTH OCYHIECTBJIATh TEXHOJOTMYECKMH IpOLecC B COOTBETCTBUU C
perJaMeHToOM M HUCIOJIb30BaTh TEXHUUYECKHUE CPEACTBA JJIsi KOHTPOJS OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 MPOILIecca, CBOMCTB ChIpbs U OTOBOM MPOXYKIMH, pabOTOM ¢ HOPMATUBHO-
TEXHUYECKON JTOKYMEHTAUEH.

Crioco6 mpoBeieHus MPaKTUKU: BbIe3AHAS.

KonTpons ycmeBaeMocTH CTYAEHTOB BEAETCS 10 TMPUHATOM B YHHUBEpPCUTETE
PEUTUHIOBOU CUCTEME.

Pabouas mporpamMMa npakTUKH MOKET OBITh peain30BaHa C MPUMEHEHUEM AIIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U 3JIEKTPOHHOT'O O0YYEHHUs OTHOCTHIO MM YaCTHYHO.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS IPAKTUKHA

HpOBeI[eHI/IC MMPAaKTUKH CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO CJICAYIOMUX KOMIIETEHIUI |
UHAMKATOPOB MX JOCTUKEHUS !

YHI/IBepcaJ'll)Hble KOMIIETCHIIUHA U UHIUKATOPLI UX JOCTHKCHUSA

HanmenoBanue kareropuun
Konx 1 nanmeHoBaHme Kona n HamMeHOBaHWE HHIUKATOPA
(Tpymmb)
YK nocTkenns YK
YK
VK-3.1 3HaeT H MOHUMAET
VK-3. Cnocoben
0COOEHHOCTH TIOBEJIeHUSI PaOOTHUKOB
OCYIIECTBIISATH N N
MIPEeANPUSATHI XUMHAYECKOU
Komannnas pabora u COIMATIbHOE
€pCTBO B3aMMOJICHCTBHE u TIpOMBIILICHHOCTH
7, TB
Aep 21 VK-3.2 3HaeT OCHOBHBIE  THIIBI
pean30BhIBATh CBOIO N .
CONMANBHBEIX  B3aUMOJEHCTBHA U
POJIb B KOMaHJIe
COLMATBLHO-TICUX OJIOTHYECKIUE




KpUTEpUHU s dexTuBHOCTH
yIPaBICHUS KOJUICKTHBOM

VK-3.3 YMeer B3auMOIENCTBOBATL C
OPYTUMH 4YJIE€HAMH KOMaHIbl, B TOM
YHuClie  yd4acTBOBaTh B  OOMeEHeE
nH(popManuen, 3HaHUSIMHU U OMTBITOM

VK-34 VYmeer HCIOJIL30BATh
COBPEMEHHBIC COI[UAJILHO-
[ICHXOJIOTHYECKHE TEXHOJOTHH
YIPaBICHUS KOJUICKTUBOM

VYK-3.6 Bianeer cnocobamu

MOTHBAIIMM YJICHOB KOJUIEKTHUBA K
JUYHOCTHOMY U TpOo(eCCHOHATILHOMY
Pa3BUTHIO




IIpodeccnonaibHbIe KOMNETEHIIUH U HHAUKATOPBI UX T0CTHKEHUSI:

OcHoBaHue
3amava "
. OObeKT unm 06s1acTh Konun Kon n HaumeHoBanue (mpodeccroHambHBII
npoecCHOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctuxenus 11K CTaHJapT, aHAJIU3 OMBITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
TexHos0rnyecknii TN 3a/1a4 NPO(PeCCHOHATBHOM AeSITeJIbHOCTH
Briosinenue Xumunyeckoe, xumuko- | IIK-1. Cnocoben [1K-1.1. 3HaeT nopsAOK opraHu3anuy, | AHanu3 TpeOOBaHUHN K

(byHIaMEHTAIBHBIX U
HPUKIIAAHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO
XapakTepa ¢ LEeblo
OIpeeIeHUs
TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKE
KOMILIEKca padoT 1Mo
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTAL1H.

TEXHOJIOTHYECKOE
MIPOU3BO/ICTBO;

CKBO3HBIC BUJIBI
npodeccnoHaTBLHOM
JeSITeIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe opraHuzauu u
MIPOBEJICHUS HAYIHO-
HCCIIEeIOBATENECKUX U
OIIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYECKOT0
MIPOM3BOICTBA).

OCYIIECTBIIATH
TEXHOJIOTHYECKU I
IIpolLecC B
COOTBETCTBUU C
pErIaMEeHTOM U
HCII0JIb30BATh
TCXHUYCCKHUEC CPCACTBA
JUISL U3MEPEHUs
OCHOBHBIX ITapaMETPOB
TEXHOJIOTUYECKOTO
npouecca, CBOMCTB
CBIPBS U NPOAYKLINH,
OCYHICCTBJIATE OLICHKY
pe3yJIbTaTOB aHaAJIMU3

IJIAHUPOBAHUS U NIPOBEICHUS
TEXHOJIOTUYECKOT0 MPOoLecca;
OCHOBHbBI€ ITPUHIIMIIBI, METO/IBI U
(OopMBI KOHTPOJISI TEXHOJIOTHYECKOTO
Ipolecca U KauecTBa NPOAYKINUU

[IK-1.2. YMeeT HCIIOAB30BaTh
TEXHUYECKUE CPEICTBA JIJIS
M3MEpEeHUs] OCHOBHBIX MTapaMETPOB
TEXHOJOTHYECKOT0 TpoIiecca,
CBOMCTB CBHIpbs U IPOAYKIIHH;
OIICHUTh U MHTEPIIPETUPOBATH
TIOJIYYE€HHBIE PE3YNIbTATHI.

[1K-1.3. Brageetr coBpeMeHHBIMH
METOJaMH aHaJIn3a ChIPbs,
MAaTepHaJIOB U Ka4eCTBA FTOTOBOM
MPOAYKIIMH, HABBIKAMH OCYIIECTBIISThH
TEXHOJOTUYECKUI MpoLecc B
COOTBETCTBHUH C PETJIAMEHTOM.

poQeCCUOHATBHBIM
KOMIIETEHIIHUSIM, MIPEABIBISIEMBIM K
BBIITYCKHHKAM HalPaBICHUS
MOJATOTOBKU Ha PHIHKE TPYAa,
000011eHIE 3apy0EKHOTO OTIBITA,
MPOBEJICHUS KOHCYIbTALIUM C
BEAYIIMMHU pabOTOIATEISIMH,
o0BbeTMHEeHUAMU paboToarenen
OTpaciu, B KOTOPOH BOCTPEOOBAHBI
BBIMTYCKHUKH B paMKax
HaIpPaBJICHUS TIOJATOTOBKH.

ITpodeccuonanbHblil crangapT
26.017 «CIEUUAJIUCT 110
I[HOAI'OTOBKE 1
OKCIUIYATALIMN HAYYHO-
I[MTPOMBILIJIEHHOI'O
OBOPYIOBAHWA J1JIA
[MTOJIYUEHU A
HAHOCTPYKTYPUPOBAHHBIX
PVD-TTOKPBITH»,
YTBEPKACHHBIN MPUKA30M
MunucrepcTBa Tpyaa u




COLIMAIBHOM 3aIuTEl Poccuiickoi
@enepaunun ot 29 asrycra 2017 r.
N 644n,

O06o0mienHas TpyaoBast QyHKIHSA
C. Opranuzanus
IIPOM3BOJICTBEHHOIO IIpolLiecca
HAHECEHMUSI
HaHOCTPYKTypupoBaHHOro PVD-
MOKPBITHSL.

C/05.6. KoHTpOab coOII0IeHUS
TEXHOJIOTUYECKHX MPOIIECCOB Ha
yuactke PVD-nokpsiTuii (ypoBeHb
KBaaU(pHUKaAIMK — 6).

[TpodeccuonanbHblil cTaHAapT
40.037 «CITIEUUAJIUCT 110
PA3PABOTKE TEXHOJIOT A
IMPOU3BOJCTBA ITPMBOPOB
KBAHTOBOW DJIEKTPOHUKU
N ®OTOHUKU», yrBepxkaeHHBII
npuKa3oM MUHHCTEPCTBA TPyAa U
COLMAIIBHOM 3auThl Poccuiickon
®enepauun ot 10 utons 2014 rona
N 446H,

O06o0menHas TpyaoBas GyHKIUS
D. Pa3paboTtka u 060cHOBaHUE
TEXHUYECKUX TPEeOOBAHUI K
MOJICPHHU3AITUU TEXHOJIOTHICCKUX
JIUHUH.

D/02.6 Pa3paboTka TEXHUIECKHX
TpeOOBaHUI K MOJIEPHHU3AIII
TEXHOJOTUYECKHX JIMHUAH C IEITBI0
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peanu3ay KOHLEIUH
IIPOM3BOJICTBA U ONTUMHU3ALUU
TEXHOJIOTHYECKUX MTPOLIECCOB C
y4eTOM TpeOOBaHMIA CUCTEM
MEHEPKMEHTa

D/04.6 Pa3paboTka METOIUK U
TEXHUYECKOE PYKOBOJICTBO
JKCIIEPUMEHTAIIBHON IIPOBEPKOU
TEXHOJIOTUYECKUX MTPOLIECCOB U
UCCIJIEJOBAaHUEM [1aPaAMETPOB
HaHOCTPYKTYPUPOBAHHBIX
MaTepuaioB (ypoBEHb
KBaaH(pHUKAIMH — 6).

Beinonuenue
(byHIaMEeHTaJIBHBIX U
MPUKJIaJHBIX pabOT
MIOUCKOBOTO,
TEOPETUYECKOTO H
HKCHEPUMEHTAIBHOIO
XapaxTepa ¢ [eINbI0
OIpeJIeIeHUs
TEXHUYECKHUX
XapaKTepUCTHK HOBOH
TEXHUKH, & TAKXKe
KOMILIeKca paboT 1o
pa3zpaboTke
TEXHOJIOTUYECKO
JTOKYMEHTAITHH.

XUMUYECKOE, XHMHKO-
TEXHOJIOTHYCCKOE
MPOU3BOCTBO;

CKBO3HBIE BUJIBI
npodeccnoHanbHOM
JESTEIILHOCTH B
MIPOMBIIIJICHHOCTH (B
cdhepe opraHuzanuu u
MIPOBEJICHUS] HAYYHO-
HCCIICIOBATEIILCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pabot B oOmactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHIECKOTO
MIPOU3BOJICTBA).

[1K-4. Cniocoben
BBIOMPATH
obopynoBaHue u
TEXHOJIOTUYECKHE
napameTpsl mporiecca
JUTSI IPOU3BOJICTBA
MaTepUaioB u
npubopoB
AIEKTPOHHOU TEXHHUKHU
Y HAaHODJIEKTPOHUKHU

IIK-4.1. 3HaeT TEXHOJOIMYECKOE
o0opynoBaHue s IPOU3BOJCTBA
MaTepuaioB u prudopoB
31EKTPOHHOU TEXHUKHU 51

HAHOJJICKTPOHUKHW W IIpaBUjIa €TI0
OKCILTyaTaouun

I1K-4.2. Ymeer noaouparb
TEXHOJIOTHIECKUE napameTpsbl
mpolecca MpOU3BOACTBA MaTepUAIOB
¥ IpUOOPOB ANEKTPOHHOW TEXHUKU U
HAHOAJIEKTPOHUKHU

T1IK-4.3. Bnaneet ocHOBaMu
MTPOSKTHPOBAHMSI TEXHOJIOTUICCKON
JTUHUY MPOU3BOICTBA MATEPHUATIOB U
pUOOPOB ANEKTPOHHON TEXHUKU U
HaHOXJIEKTPOHUKH

Amnanu3 TpeOoBaHUN K
poeCCUOHATILHBIM
KOMIICTCHIIHSIM, ITPEIBSBISEMBIM K
BBIITYCKHUKAM HaINPaBJICHHUS
MOJITOTOBKH Ha PBIHKE TPy/a,
0000111eHuE 3apYOEIKHOTO OIBITA,
MIPOBE/ICHUS] KOHCYJIBTAINN C
BEAYIIMMHU paboOTOATEISIMH,
o0beArHEeHUsIMH paboToaaTenei
0Tpaciy, B KOTOPOH BOCTpeOOBaHbI
BBIMTYCKHUKHU B paMKax
HAIpPaBIIEHUS TTOJITOTOBKH.

[TpodeccnonanbHbIi cTaHAAPT
26.017 «CITELIUAJIUCT T10
[IOJIOTOBKE U
OKCIUIYATAIIMM HAYYHO-
[MTPOMBIIIJIEHHOI'O
OBOPYJJOBAHUS JUIS




[NTOJIVUEHUA
HAHOCTPYKTYPUPOBAHHBIX
PVD-TTOKPBITUI»,
YTBEPKICHHBINA IIPUKA30M
MuHucrepcTBa Tpyaa u
COLMAIIBHOM 3auThl Poccuiickon
®enepanuu ot 29 aBrycra 2017 r.
N 644H,

O60061menHas TpynoBas QyHKIUS
C. Opranuzanus
MIPOU3BOCTBEHHOTO IIpoLiecca
HAHECEHMUSI
HaHOCTPYKTYpUpPOBaHHOTO PVD-
MTOKPBITHSL.

C/05.6. KoHTpoJb COOIIOICHHS
TEXHOJIOTUYECKHUX IPOLECCOB Ha
yuactke PVD-niokpsiTuii (ypoBeHb
kBanuuKamu — 6).

[TpodeccuonanbHblil cTaHIAPT
29.002 «CIIEHUAJIUCT
TEXHUYECKOI'O
OBECIIEYEHMA
TEXHOJIOTMYECKUX
ITPOLECCOB ITPOU3BOJACTBA
[IPUBOPOB KBAHTOBOMI
DJIEKTPOHUKHN U
OOTOHUKN», yTBEepkKACHHBIN
puKazoM MuHHCTEpCTBa Tpyaa U
coluanbHON 3ammThl Poccuiickoin
®eneparu ot 7 centadps 2015 r.
N 598H,




OO6o0mieHHas TpyaoBas GpyHKIUs
D. Texuuueckas noaroToBka
TEXHOJIOTUYECKON Oa3bl
MIPOM3BOJICTBA PHUOOPOB
KBaHTOBOI 3JIEKTPOHUKHU U
(hOTOHUKH.

D/04.6 ITpuBencuue
(yHKIIMOHAJIbHBIX BO3MOKHOCTEN
000pyI0BaHUs B COOTBETCTBUE
cnenupuIecKkuM TpeOOBaHUAM
MPOLIECCOB HAHOTEXHOJIOTUU
(ypoBeHb kBasupuKaIum — 6).

[TpodeccnonanbHbIN cTaHAAPT
40.011 «CIIEUMAJIICT 110
HAVYUYHO-
NCCIEALOBATEJIBCKUM 1
OIIBITHO-
KOHCTPYKTOPCKMM
PA3PABOTKAMY,
YTBEPKICHHBINA MPUKAZOM
MuHuncrepcTBa Tpyaa u
COLMAJIBHOM 3amuThl Poccuiickon
®enepaunn ot 04 mapra 2014
roga N 121,

O060061meHHas TpynoBas QyHKIUS
A. IlpoBeaenue Hay4HO-
HCCIIEI0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK IO
OT/ICTIHBIM Pa3/ieiaM TEMBI.
A/02.5 OcyecTBneHue
BBITIOJTHCHHS DKCTIEPUMEHTOB U
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odopMIIeHHS PE3yITBTaTOB
UCCIIEIOBAaHMI U pa3pabOTOK
(YpoBeHb KBaTU(UKAIUH — D).
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B pe3ynbrare npoxoxaeHus MPAaKTHUKU CTYIEHT OaKalaBpHarTa JOJIKEH:

Suame:

— TEXHOJOTHYECKHE TPOIECChl W  OCHOBHOE  TEXHOJOTHYECKOe  00OpyJAOBaHME,
UCIIOJIE3YEMOE B ITPOU3BOJICTBE MATEPUAIOB MIEKTPOHUKU U (POTOHUKH;

—  OCHOBHBIE ITPUHITUIIBI, METOJIBI U (POPMBI KOHTPOJISI TEXHOJIOTHUYECKOTO TIPOIIecca U KauecTBa
IPOAYKLAY;

— OCHOBHBIC HOPMATHBHBIC JOKYMEHTBHI TIO CTAaHIAPTH3ALUM U CEPTUDUKAINU MPOAYKIHU
NPEANIPUATHI 110 IPOU3BOJICTBY MATEPUAIIOB AJICKTPOHUKH;

— TMpaBWIa TEXHUKH OE30MAaCHOCTH M MPOU3BOJICTBEHHOW CAHWTAPUU; OPTaHU3AIMOHHYIO
CTPYKTYPY NPEIIPUATHUS;

Ymems:

— HCIOJb30BaTh TEXHUYECKHE CPEACTBA JJII HW3MEPECHHS OCHOBHBIX IapaMeTPOB
TEXHOJIOTHYECKOI0 MpOIlecca, CBONCTB ChIPbS M MPOAYKIHMH NPEIIPUATHNA IO MPOU3BOJCTBY
MaTepPUAJIOB JICKTPOHUKH;

— aHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIMIO, PEaTH30BbIBATh HA MIPAKTHUKE TPEOOBaHUS
HOPMATHUBHOM TOKYMEHTAIUH.

Bnaoemy:.

— METOJIaMH TMPOEKTHPOBAHUS TEXHOJIOTHYCCKUX JMHUH W IMOJA00pa TEXHOJOTHYECKOTO
000pyI0BaHMsI, METOJAMH YIIPABICHUS TEXHOJIOTHUSCKUMH MTPOIIECCAMH IPOU3BOJICTBA;

—  CHOCOOHOCTBIO 1 TOTOBHOCTBIO OCYIIIECTBIISITH TEXHOJIOTHUECKUI TIPOLIECC B COOTBETCTBUH C
pErIIaMeHTOM.

3. OFBEM INIPAKTUKHU U BUJIbl YYEBHOM PABOTHI

IIpaktuka mnpoBogurcs B 7 cemecTtpe. KOHTposib OCBOEGHHS CTyJIeHTaMH MaTrepuana
MPAKTUKU OCYILECTBISAETCS IyTEM MPOBEACHUS 3a4€Ta C OLEHKOM

O0bem NpakTUKH
Bup yuyeoHoii padotbi
Ay P Axan. | Acrp.
3E

4. 4.
OO0mas Tpy10eMKOCTh NPAKTUKH 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0 0 0
CamocrosiTesbHasi padoTa 3 108 81
B TOM 4ncJje B hopMe NPAKTHYECKOI MOATOTOBKH 3 108 81
KonTakTHas camocrositensHas paboTa 3 0,4 0,3
CamocTosTeIbHOC H3YUYCHHUE PA3IeTIOB MPAKTHKH 107,6 80,7
Buj koutpoas: 3a4. ¢ oleHK.

4. COAEP) KAHUE NTPAKTUKHU
4.1. Pa3nesibl NPaAKTUKH
CamocrosiTenbHas
Pa3nensl Paznen nmpaktuku
pabora, akas. 4.
O3HakoOMJICHHE c TEXHOJIOTUEH MIPOU3BOJICTBA
Pasznmen 1 40
MOHOKPHCTAJIJIOB, MATEPHAJIOB 3JIEKTPOHUKH,
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Pasnen 2 [TpakTrueckoe 0OCBOCHUE TEXHOJIOTHUYECKHUX MTPOIIECCOB 68

Bcero uacos 108

4.2. Cogep:xanue pa3iejioB NPAKTUKH
[Ipou3BocTBEHHAs MPAKTUKA COCTOUT U3 JBYX 3TAIOB:

1. OsHakOMJICHHE C TEXHOJIOTHEH MPOU3BOJICTBA MOHOKPHCTAJIOB, MaTEPUAIOB
AJIEKTPOHUKHU OCYIIECTBIIICTCS B BUJIE YKCKYPCHH Ha MPEANPUSTUS COOTBETCTBYIOIIETO MPOQUIIS.
[lpu mocemeHnu TPEANPUATHS U O3HAKOMIICHHSI C €ro JICATEIBHOCTHIO OOYYarOIIUICS JOJDKEH
coOparh Marepual, HCOOXOAUMBIH JIJIsl IOJITOTOBKU OTYETA IO MPAKTUKE.

OT4er 1o MpakTUKE BKIIOYACT:

- HCTOPUYECKYIO CIIPABKY O MPEIIPHUATHH,

- HOMEHKJIATYPY BBIITYCKaeMOM MPOAYKIIUY;

- BHJIBI K HOPMBI PacXojia ChIPhEBBIX MAaTEPHUATIOB;

- OTMCaHUE OCHOBHBIX TEXHOJIOTUYECKUX IEPEIICIIOB IPOU3BOICTBA;

- METOJIBI ¥ (POPMBI KOHTPOJIS TEXHOJIOTHYECKHUX TTPOIIECCOB;

- MEPONPUSATHS 110 YCTPAHCHUIO OTKIIOHEHUH (HapyLICHHI) Pe)KUMHBIX ITApaMETPOB PAOOTHI
000pYyIOBaHUS M TEXHOJIIOTHIECKUX MTPOIECCOB.

2. IlpakTuyeckoe OCBOEHHE TEXHOJIOTMUECKHX IPOLIECCOB Ha KOHKPETHOM IMpPEANPUATUU
00y4aroIuicsl OCYIIECTBISIET B COOTBETCTBUU C HWHAMBUAYAJIbHBIM 33JaHUEM I10 IPAKTUKE,
KOTOPOE BKJIIOUAET:

- U3Y4EHUS] OCHOBHBIX CBOMCTB M 00J1aCTH MPUMEHEHH BBIITYCKaeMOM MPOTyKIIUH;

- tpeboBanust OCT P u npyroit HOpMaTUBHON JTOKYMEHTAllMUd K KauyeCTBY BbIITyCKaeMOMN
IPOAYKIINH;

- U3yYECHHE ChIPbEBBIX MAaTEPHAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4YCHHE MMApaMETPOB TEXHOJIOIMUYECKOTO MPOLECCa, MPELYCMOTPEHHBIX B PEIVIAMEHTE, U
METOJIOB €r0 KOHTPOJIS;

- MoApoOHOEe OINMCaHMe BUAA W THMA OOOpPYIOBaHMSA Ul OCYILECTBIEHUS KOHKPETHOTO
TEXHOJIOTUYECKOTr0 MPOLECCa;

- IelcTBUS 0OCITYKUBAIOIIETO EPCOHANA IPU YPE3BbIYAHBIX CUTYaIUSX.

[Ipu BBINOJHEHNM WHAMBUAYAIBHOTO 33aJaHMs CTYICHT JOJDKEH coOpaTh MaTepHualbl IO
(UBUKO-XMMHUYECKUM  CBOWMCTBAM  MAaTEPHANIOB, BBITYCKAEMBIX MPEANPUATHEM, CTPYKTYpE
NPEANPUATHS, METOAaM YIIPABIEHHsI, CUCTEME CObITa TOTOBOM MPOAYKIIUH.

3aKkperuieHue TEOPETUYECKUX 3HAHUHM, MOJYYEHHBIX OOYYaloUMMHCA TpU H3YYEHUH
porpaMMsbl OakajgaBpHara.

PazButue y 00y4aronmxcsi HaBbIKOB HAy4YHO-HCCIIE0BATEILCKOM AeSTETbHOCTH.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSM K PE3YJIBTATAM OCBOEHUSA IIPAKTUKHU

No B pe3ynbTare npoxoxaeHus MPAKTUKH CTYJEHT JIOJKEH: Pas:f[eﬂ Pa32ﬂen
3HaTh:

{ |~ TexHomoTHYeCKHe TPOIECCHl M  OCHOBHOE TEXHOJOTHHYECKOe obopynoBaHue, WCIOIB3yeMOe B + +
MIPOM3BOJICTBE MATEPUAIIOB DJICKTPOHHUKHU M (DOTOHHKH;

2 |— OCHOBHBIC IPUHIIMITBI, METOBI M (DOPMBI KOHTPOJIS TEXHOJIOTHYECKOTO MPOIECcca U KaueCTBa MPOAYKIIHH; + +

3 |~ OCHOBHbIC HOPMATHBHBIE JOKYMEHTBI 10 CTAHAPTU3AIMH 1 cepTu(UKAMKA TPOAYKIIHHA TIPEIPHUITHIA TI0 + +
MIPOU3BOJICTBY MATEPUAJIOB AJICKTPOHUKH;

4 |~ TIpaBHIA TEXHUKH 0€30MacHOCTH ¥ TPOU3BOJCTBEHHON CaHUTApUU; OPraHU3ALHOHHYIO CTPYKTYPY +
PEPUATUS

YMmeThb:

5 |~ WCHONb30BATh TEXHMYECKUE CPEJICTBA JUIs W3MEPEHHs OCHOBHBIX MAPAMETPOB TEXHOIOTHYECKOIO +
MpoI1Iecca, CBOMCTB CHIPhSI U MPOIYKIIUU MIPEANPUITHI 110 TPOU3BOACTBY MATEPUATIOB AJIICKTPOHUKH,;

6 |~ AHATM3MPOBATH TEXHWYECKYIO JOKYMEHTAIWIO, PEAM30OBbIBATL HA MPAKTHKE TpeOOBaHUS HOPMATUBHOM +
JIOKYMEHTAIUU.

Baanern:

7 |~ MeTojaMH MPOEKTHPOBAHUS TEXHOIOTHYECKHX JUHUA W Toa0opa TEXHOJIOTHYECKOro 00O0pyIOoBaHUS, + +
METO/IaMH YIIPaBJIEHHUS TEXHOJIOTMUYECKUMHU MIPOIIECCaMHU MPOU3BOJICTBA,

8 |- cmocoGHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHYECKHUI MPOIIECC B COOTBETCTBUM C PETJIAMEHTOM + +

B pe3ynbrate mpoxoxaeHus MPakTHKU CTYACHT JOJHKEH MPHUOOPECTH CIEAYIONINE YHUGEPCAbHble U npodheccuoHalbHble
KOMREemeHyuu U UHOUKAMOPbL UX 0OCHUNCCHUS:

Kox n naumenoBanmne ITK Kon n HaumenoBanune uaaukaropa gocruxenns IK
ITIK-1. CnocobeH ocyIiecTBIsATh [1K-1.1. 3HaeT nopsAOK OpraHU3aluy, IJIAHUPOBAHUS U

16 TEXHOJIOTMYECKUH IIPOLIECC B COOTBETCTBUU | IPOBEICHUS TEXHOJIOTHYECKOTO IIPOLIECCa; OCHOBHBIE + +
C PerJIaMeHTOM M MCIO0JIb30BaTh MIPUHITUTIBI, METOJBI U (POPMBI KOHTPOJISI TEXHOJIOTHIECKOTO
TEXHUYECKUE CPEICTBA JI1 U3MEPEHUS Mpoliecca U KauecTBa NPOayKIUU
OCHOBHBIX ITapaMeTpoB TexHojaorudeckoro | [1K-1.2. YMeeT ucnonp3oBaTh TEXHUUECKHUE CPEICTBA IS

17 poliiecca, CBOMCTB ChIPbs U IPOIYKIUH, W3MEPEHHS OCHOBHBIX MAPaMETPOB TEXHOJIOTUUECKOTO + +

OCYIIECTBJIATh OLICHKY PE3YJIbTAaTOB aHAJIU3 | IIPOLECCa, CBOMICTB CBIpBA U IIPOAYKIHUH; OLICHUTD U

WHTEPIPETUPOBATH MMOITYYEHHBIE PE3YJIbTaTHI.
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18

I1K-1.3. Bmameer cOBpeMEHHBIMH METOJIaMHU aHaJU3a ChHIPbS,
MaTepuaJioB M KayecTBa TOTOBOM MPOAYKIIMH, HaBBIKAMH
OCYIIECTBIISATh TEXHOJIOTMYECKUH IPOIIECC B COOTBETCTBHH C
pErJiaMeHTOM.

19

20

21

[1K-4. Cioco6en BeiOMpaTh 000pyI0BaHNE
¥ TEXHOJIOTUYECKHE apaMeTphl Ipoliecca
JUTSL IPOM3BOJICTBA MAaTEPUAIIOB M TPUOOPOB
AJIEKTPOHHON TEXHUKH U HAHORJICKTPOHUKHU

IIK-4.1. 3naer TeXHOJOTHYECKOE OOOpyIOBaHUE IS
MIPOU3BOJICTBA MATEPUAIIOB M MPUOOPOB AIICKTPOHHON TEXHUKU
Y HAaHORJICKTPOHUKH M MPABHUJIA €TI0 IKCILTyaTaIlluu

[1K-4.2. VYmeer mnoaduparb TEXHOJIOTHYECKUE ITapamMeTphl
npoliecca Mpou3BOCTBA MAaTEPHAIOB U TPUOOPOB INEKTPOHHON
TEXHUKHU ¥ HAHOBJIEKTPOHUKH

I1K-4.3. Bnaneer OCHOBaMH MPOEKTUPOBAHUS
TEXHOJIOTHYECKOW JIMHUM TPOU3BOJACTBA MATEPUAIOB U
prOOPOB AIIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTnyecKkue 3aHATUSA
Y4eOHBIM IIJITAHOM TOATOTOBKM OakamaBpoB 1o Hamnpapienuio 18.03.01 Xumuueckas
TEXHOJIOTUS, TPOPIh «XHMHYECKAST TEXHOJOTHS MATEPHAJIOB JJIEKTPOHUKHU)» IPOBEICHUE
MPAKTUYECKUX 3aHSATUH M0 MPAKTUKE HE MPEAYCMOTPEHO.

6.2. JlabopaTopHbIe 3aHATHUSA
VY4eOHBIM IUTAaHOM TOATOTOBKM OakanaBpoB 1o Hampasienuio 18.03.01 Xumuueckas
TeXHOJI0TUsl, NMPopmIb «XHUMHYeCKasi TEXHOJIOTHSI MaTepHAJIOB 3JIeKTPOHHMKH» IIPOBEJICHHE
71a00PAaTOPHBIX 3aHATUN IO IPAKTUKE HE MPEIYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

Paboueli mporpaMMoil MpakTHUKU MPEAYCMOTPEHA CaMOCTOsITeNbHas paboTa 00yJaromerocs
Ha MpeanpusaTud (HampuMmep, MO HPOM3BOJICTBY MOHOKPHUCTAJIJIOB, MAaTE€PHUAJOB 3JIEKTPOHUKU U
HAHOAJICKTPOHHUKH) 0T PYKOBOJACTBOM PYKOBOIUTEIIS IPAKTHKHU=

K mnpoxoxIeHuro IpakTUKW Ha TEPPUTOPUM NPEAUPUATHS JOIYCKAIOTCS CTYACHTHI,
IPOLIEIIINE UHCTPYKTAXK IO TEXHUKE OE30MaCHOCTH, BHYTPEHHEMY PACIOPSJIKY HPEINPUITHS U
IIPOCIIYIIABIINE JIEKIUHA O CTPYKTYpE 3aBOJa M OpraHU3allMyd IPOU3BOJICTBEHHOIO IIpoLECca.
Pernament MPAKTUKH ONPCACTIACTCA U YCTAHABIIMBACTCA B COOTBETCTBUU C yT-I€6HI)IM IIJTaHOM.

8. MPUMEPBI OHEHOYHBIX CPEJACTB JJIs1I KOHTPOJISI OCBOEHUS ITPAKTUKH

WtoroBas oleHka mo npaxkTuke (3a4eT ¢ OLEHKOH, MakcuMmaibHas oueHka — 100 GamioB)
BBICTABIISIETCS CTYIEHTY O UTOraM HalMCaHWs OTYETa O MPOXOXKJICHUM MPAKTUKU (MaKCUMallbHas
OIICHKA 3a OTYET O NMPOXOXKJIEHUU NPakTUKHU — 40 6auioB), 0TYETA O BHIIOJHEHUH UHIMBUYaIbHOTO
3aJaHMsl (MaKCUMaJIbHAs OLIEHKA 3a OTYET O BBIMOJIHEHUHM MHIUBUAYaTbHOTO 3a1aHus — 20 6ayioB)
¥ UTOIOBOI'O OMpoOca CTy/IeHTa (MaKCUMaJIbHas OLIEHKA 3a UTOTOBBINA omnpoc — 40 6aioBs).

8.1. TpeGoBaHus K 0TYETY O MPOXOKIEHUH MPAKTHKHU

OTder O NPOXOKIACHUM IPAKTUKU BBINOIHIETCA CTYJEHTOM BO BpPEMs IPOXOKICHHS
INPAKTUKA B COOTBETCTBUM C KAJICHJAPHBIM y4eOHBIM IpadUKOM Y4eOHOro IUIaHa IOATOTOBKH
OakanmaBpoB 1o HampasieHuto mnoaroroBkd 18.03.01 Xumuueckasi TeXHOJOTWsi, NPodUIb
«XuMHYecKast TEXHOJIOTHS MATEPHAJIOB JJIeKTPOHUKHI .

OT4eT HOKEH CONlEepKaTh CIEYIOIINE OCHOBHBIE CTPYKTYPHBIE DJIEMEHTHI:

- TUTYJbHBIN JIUCT ¢ HAUMEHOBAHHEM BHJIA MPAKTUKK M HA3BaHUS MPEINPHUATHS — MecTa
MPOXOXKICHUS TIPAKTUKHY;

- COZIEpYKaHUE OTYETA,;

- LIETb ¥ 33/1a4¥ [TPAKTUKH;

- KpaTKas HICTOpUYECKasi CIIpaBKa O MPEINPHUITHHA — MECTa ITPOXOKICHUS IPAKTUKY;

- ACCOPTUMEHT M OOBEMbI TMPOAYKLMH, MPOU3BOIUMOM MpPEINPUATHEM, C YKa3aHHEM
HOPMaTUBHBIX JIOKYMEHTOB U CEPTU(HUKATOB Ha BBITYCKAEMYIO ITPOJIYKIIHIO;

- CTPYKTYpa NPEAIPUSTHS, OCHOBHBIE IPOM3BOICTBEHHBIE 11€XA U OT/IENBI;

- TEXHOJIOTMYECKasl CXeéMa Ipoliecca MPOM3BOACTBA OCHOBHOTO MNPOAYKTa € YKa3aHUEM
OCHOBHOTO 00OpYIOBaHHMSI, TIPUMEHSEMOT0 I OCYILECTBICHHS TOTO WJIM HWHOTO TEXHOJOTHYECKOTO
nporecca, Ipy BO3MOXKHOCTH — C YKa3aHHEM IIapaMeTpOB pabOThl OCHOBHOTO TEXHOJIOTHMYECKOIO
000pyI0BaHUSI:
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[IpousBonactBo mnpoduimpoBanHoro candupa merogom CremnaHoBa M KPYINHBIX Oymeit
candupa meroioMm Mycatoa (Kupormyioca)
1. CspoiictBa camndupa (OCHOBHbIE (DU3UKO-XMMHUYECKUE CBOWMCTBA, CTPYKTypa
KPUCTAJUTMYECKOUN PELIETKH).
. Ob6nactu npuMeHeHus u3aenui u3 candupa.
. Meronbl BblpamyBanus canupa.
. OcHoBHOE gocTOMHCTBO MeToAa CTenaHoBa.
. OcHoBHOE gocToMHCTBO MeToa MycatoBa (Kupomyioca).
. TpeboBaHus K TOTOBBIM canyupOBLIM TpyOam.
. TpeboBanust K TOTOBBIM carl()UPOBHIM JICHTAM U TUIACTHHAM.
. TpeboBaHMS K TOTOBBIM Can()UPOBBIM CTOJIOMKAM.
9. TpeboBaHMs K TOTOBBIM Cani(puPOBBIM OOTEKATEIISIM.
10. TpeboBaHus K CHIPBIO IS BHIPAIIUBAHUS KPUCTAIIIOB candupa.
11. Tunuusbie AeEeKTH KPUCTAIUIOB MPH PAa3HBIX METOJAaX BBIPAIIWBAHUS, UX MPUYUHBI U
CIoCcOObI YCTPaHEHHUS.
12. OcHOBHBIE y3I1bl YCTAaHOBKHU IS BhIpaluBaHus cangupa merogom CrenanoBa — HUKA-

0 3O\ L W

C.

13. OcHOBHBIE Y37IbI YCTAaHOBKM [IJIsi BbIpaliuBaHus camndupa meronoM Kupomynoca
(Mycarosa) — HUKA-M30.

14. Marepuaisl Turis 1 GopMooOpa3oBaTers.

15. Crioco6 HarpeBa U MaTepHajbl HarpeBaTes.

16. Heobxoaumast atMocgepa pocTOBON KaMephl.

17. BcnomoratenbHoe OOOpYyAOBaHHE: MEUM OTKUTA, CTAHKU JUId pPe3KH, HUIM(OBKU U
MTOJTUPOBKH U3JICTTUM.

18. MeToabl KOHTpOJISl KayecTBa MONIydeHHbIX u3fenuit 19. O6opynoBaHue A KOHTPOJIS
Ka4eCTBA U3JCIIHM.

[Ipon3BoacTBO KpHUCTALUIOB (MAHUTOB M YACTUYHO CTAaOMIM3MPOBAHHOTO JAMOKCHIA
upkonus (YCL) MeTo10M X0I0AHOTO KOHTEHHepa

1. OcoOeHHOCTH KpPUCTANIMYECKOTO CTPOEHHUS OKCHIAa LMPKOHUS M MaTepHalioB Ha €ro
ocHoBe (¢puanutos u YCII).

2. ®azoBas nuarpamma ZrO2-Y203. OG6Gmnactu MNONy4eHUS KPHUCTAUIOB (PUAHUTOB U
nonI0MeHHbIX kpucTtaimos YCL.

3. OcHoBHBbIE CBOMCTBA (PMAHUTOB M 00JIACTH PUMEHEHUSI.

4. OcunoBusle cBoiicTBa UCL] 1 001acTu npuMeHEHUs!.

5. Bnousinue n00aBOK penKo3eMEeTbHBIX JJIEMEHTOB Ha CBOMCTBA M 00JIACTH TPUMEHEHUS
MaTepHaIoB Ha OCHOBE OKCH/1a IUPKOHHUS.

6. TpeboBaHus K CHIPEBBIM MaTepuajgaM — OKCUJ LIUPKOHUS, CTAOMIN3aTOp (OKCUI UTTPHS
WIN ApYyTHe), 100aBKU (OKCUABI pEAKO3EMENbHBIX 3JIEMEHTOB), METAITTMUECKUN [IMPKOHUH.

7. IToaroroBka X0JIOHOTO KOHTEHHEPA (TapHHUCAXKA).

8. CrapToBbIil pazorpes.

9. O6opynoBaHue BbIpAIIMBaHUs KPUCTAIIIIOB METO/IOM XOJIOJHOr0 KoHTeitHepa — Kpucra-
403, Kpucrann-400.

10. Marepuanbl HHAYKTOPA, BOJOOXJIKIAEMON KOP3UHBI.

11. I'eneparopsr CBY.

12. Mepsl 1o 3amute ot CBY.

13. XapakTepuCTUKU UHYKTOpA.
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14. ®Du3MKO-XMMHUYECKHE IPOLECCHl, NPOUCXOASIINE IPHU HHAYKIHOHHOM pa3orpese,

IUTABJICHUU M HANIPABJICHHON KpHCTaUIM3aIK pacIliaBa.
15. M3BnedeHne KpUCTAJIIOB U3 XOJIOJHOTO KOHTEHHEpa.
16. CopTupoBKa U3ETUH.
17. Bunsl nedeKToB, UX MPUYUHBI U CIIOCOOBI YCTPAaHEHHUSI.
18. Bo3aMOKHOCTH yTUIIM3auK Opaka.
19. TpeGoBaHus K TOTOBBIM KpHCTaIaM (praHUTOB.
20. TpeboBanwus k roToBbIM Kpuctamuiam YCII.
21. BcnomorarensHOE 000pyAOBaHHUE.

HpOH?;BOI[CTBO MbC30KBapHa, OMNTUYCCKOIO KBapla HWJIM OKpPAIICHHBIX paSHOBI/II[HOCTef/'I

KBapla rUIpOTePMaIbHBIM METOIOM
1. ITonmumopdubie Momudukammu SiO2.
. Kpucranmmueckoe ctpoeHne u OCHOBHBIE (pU3MYeCKUE CBOWCTBA O-KBapIIa.
. OCHOBBI THIPOTEPMATIEHOTO METOAA.
. YCTpOICTBO aBTOKJIaBa, TPeOOBAaHUS K MaTepHUajIaM.

. CocTaB rujpoTepMaIbHbIX paCTBOPOB.
. [Ipumensiemble XpoMo(OpHbIE T00ABKH.
. TpeGoBaHusI K CHIPHEBBIM MaTepUaiaM — KHUILHOMY KBapILy.

0 3N L kW

. YcIi10BuUs THIpOTEPMATIBHOTO POCTa KBaplia — JMana3oH JaBJIeHUM, TeMueparyp.

9. ®u3MKO-XMMMYECKHE IIPOLECChl, MPOUCXOJAIIME IMpPU PpOCTE KpUCTasla B

THJIPOTEPMAIIbHBIX YCIOBHSX.
10. Buzas! 1edexToB, UX MPUYUHBI U CIIOCOOBI YCTPAHEHUS.
11. Bo3MoxHOCTH yTHIIM3alUK Opaka.
12. TpeboBaHus K KBapLIEBbIM MbE303JIEMEHTAM.
13. TpeGoBaHuUs K KBapLEBbIM ONTUYECKUM HJIEMEHTAM.
14. TpeboBaHus K IOBEJIMPHBIM KpUCTAJLIIaM KBaplia.

[Ipon3BOACTBO MOJYIIPOBOJHUKOBBIX KPUCTAILIOB
. IIpocTbI€ U CIIOXKHBIE MOIYIIPOBOAHUKH.

. TpeboBaHMsI K TOTOBBIM OyJISIM MTOJIYIIPOBOJHUKOBBIX KPUCTAIIJIOB.
. TpeGoBaHMsI K TOTOBBIM IJIACTHHAM ITOJIYIIPOBOAHUKOBBIX KPUCTAIIIOB.
. TpeGoBaHMsI K CHIPBIO JJIs1 BBIPAIIMBAHUS MOJIYITPOBOJHUKOBBIX KPUCTAIIOB.

7. Tunmunble Ae(eKThl KPUCTAJUIOB MPHU pa3HBIX METOJaX BBIPALUBAHMA, MX
CIOCOOBI YCTPaHEHHUS.

8. OcHOBHBIE y3/Ibl YCTAaHOBKM JUISl BBIpAIllMBaHMs IOJIYINPOBOJHUKOBBIX
metonoMm Yoxpanbckoro — Penmer-2.

9. OcHOBHBIE Yy3/bl YCTAaHOBKHM JJIsi BBIPALIMBAHUSA IOJYNPOBOJHUKOBBIX
MeToqoM bpumkmena.

10. OcHoBHBIE y37Bl YCTAaHOBKHM Ul BBIPAIIMBAHUSA IOJIYIPOBOAHMKOBBIX
MeTonoM MapkoBa—/laBbIioBa.

11. Marepuaiibl TUIJISI U OCHACTKH.

12. Cioco6 HarpeBa U MaTepuabl HarpeBaTes.

13. HeoOxoaumast aTMocdepa pocTOBON KaMepBHl.

AN DN BN WN -

. OCHOBHBIE IPOMBIIIUIEHHBIE METObI BhIpAIIMBAHUS KPUCTAIOB IOJTYTIPOBOIHUKOB.
. OCOOGEHHOCTD BhIpaIllMBaHMsI KPUCTAJUIOB U3 paclljlaBOB B OECKMIIOPOJHOM aTMocdepe.

IIPUYIUHEBLI U

KpHUCTAJJIOB

KpuUCTaJlJIOB

KpuUCTaJlJIOB

14. BcmomorarenbHOoe 00OpyZOBaHWE: TEYM OTXKHIa, CTAaHKA JUIsl PE3KH, NMIIUGOBKH U

MIOJIMPOBKY U3JCIIUMN.
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15. Metoapl KOHTpOJISl KayecTBa MONy4EeHHBIX u3fenuit 16. O6opynoBaHue At KOHTPOJIS
Ka4yecTBa U3/EIHH.

[TpousBoacTBo snuTakcuabHbIX cTpykTYyp CdHgTe nns marpuunbix dotonpuemuuko K-
Juana3zoHa

1. OcHOBHBIE THIIBI AIMUTAKCHAIBHBIX CTPYKTYP.

2. OCOOCHHOCTH pAa3IMYHBIX CIOCOOOB TEXHOJIOTMYECKOW peaau3aluu  Iporecca
KUAKOPA3HOM SMTUTAKCUH.

3. TpeOoBaHus K TOIOKKAM JJSI SKAAKO(PA3HON SIUTAKCUU TOTYIPOBOIHHKOBBIX
MaTepuasoB.

4. TpeGoBaHUS K CBIPBIO IS ITPOLIecca KUIKO(PA3HOH SMUTAKCHU.

5. Tunuynble neeKThl KPUCTAIUIOB MPU Pa3HBIX CIOCOOAaX BBIPAIIMBAHUS SMUTAKCHATBHBIX
CTPYKTYP.

6. OCHOBHBIE Y37Ibl YCTAHOBKH JJIS BBIPAIMBAHUS MOJTYIPOBOJAHUKOBBIX AMUTAKCHAIBHBIX
CTPYKTYp KHIKO(DA3ZHBIM METOIOM.

7. TpeboBaHusI K MaTepuaiaM OCHACTKH.

8. CrtocoOBI KOHTPOJISI aTMOCQEPHI MPU TPOBEACHHUH MTPOIIecca KUIKO(PA3HON MUTAKCHH.

9. MeTopl KOHTPOJIS KaueCcTBa MOMYyUYEHHBIX U3/IEIUH.

10. O6opynoBanue AJisi KOHTPOJISI KaueCTBa U3EITH.

[Ipon3BOCTBO KUIKOKPUCTAIUINYECKUX JIUCILIEEB

1. OcHOBHBIE THNBI JKUAKUX KPUCTAIOB, UX XapaKTEPUCTHUKH M TPUMEHEHHUE II0
Ha3HAa4YEeHMIO.

2. Tunsl KUIKOKPUCTAUIMYECKUX JUCIJIEEB M0 CHoco0aM YIpaBiIeHUS SPKOCTBIO
M300paxeHus.

3. Bo3moxHble BapraHThl Tonosioruu 3¢dexruBupix XKK-nucnnees.

4. BapuaHTbl TEXHOJIOTHH IIBETHBIX CBETO(UIBTPOB.

5. BapuaHTbl U3roTOBJIEHHS TPAH3UCTOPHON MATPHULIBI U UX XapAKTEPUCTUKH.

6. BapuanTtsl TexHosioruil hopMHpOBaHUS PUCYHKA ITPU U3TOTOBJIEHUU CBETO(DUIBTPOB.

7. TpeboBaHMs K TOJUIOKKAM Uil (OpMUpPOBaHMS TPaH3UCTOPHOW MAaTpULEl U
CBETO(UIIBTPOB.

8. CnocoOsl (hopMuUpOBaHMS 3a30pa MEXK/Y MOUI0KKAMH 0] 3aJIUBKY JKUAKOT'O KpHCTaa.

9. Ocobennoctu TexHoioruu Chip-on-glass nmpu npoussonctee XKXKnucrmees.

10. OGopynoBaHue sl N3rOTOBICHHS TPAH3UCTOPHON MATPHIIBI.

11. O6opynoBanue 1 GOpMHUPOBAHUS MPO3PAUHBIX TPOBOASIIUX CIIOEB.

12. OcoOGeHHOCTH W3TOTOBJIEHUS MHUIICHEH Uil HMOHHBIX CIOCO0OB (OPMHPOBAHUS
MPO3PAYHbIX TPOBOJSIINX CIIOEB.

13. OcHoBHBIe BubI Opaka mpu npousBojacTee XKK-nucmiees.

14. TpeGoBaHUsI K TEPMETHU3AIUN U3ICTTHSI.

15. CopTupoBka uzienuil.

16. Bo3amoxHOCTH yTUIM3auu Opaka.

17. BciomorarenbHoe 000py10BaHHE.

IIpon3BOCTBO OPraHNYECKUX AIEKTPOIIOMUHECLIEHTHBIX JIUCIIIIEEB

1. OcHOBHBIE KJIaCChl OpraHUYECKUX MarepuasioB B TexHosioruu OCU/I.

2. Tunet OCU/] nucruieeB mo criocodam yrpaBiieHUs SIPKOCTbIO H300paskeHusl.
3. Bapuantsl Tonosiorun nojgHouseTHbix OCHU/L nucriees.

4. TpeboBanus k TpansucropHoit marpuie 1t OCHU/L.
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5. TpeGoBaHus 10 TUTUEHE TOMEIIEHUS IS pa3IMYHBIX y4acTKoB B TexHoiorun OCU/.

6. TpeboBanus k nmomnoxkam it popmupoBanust OCUJL cTpyKTypsI.

7. CriocoOsl hopmupoBaHUs IIBETOBOTO M300paxenwus B TexHonorusx OCU/J nucrmiees.

8. OcobenHoCTH BaKkyyMHOT0 00opymoBanus npu npouspojactse OCU ] nucriees.

9. Cnioco06s1 repmerusanuu usnenwuii OCHU/I.

10. TpeGoBaHust 1 CIIOCOOBI U3TOTOBJICHHS JIEKTPOAOB B TexHOoruu OCH/I.

11. OcobeHHOCTH MOATOTOBKH OPTaHUYECKUX MpenapaToB Uit (GOPMHPOBAHUS PAa3IUYHBIX
GyHKIMOHATBHBIX ci10eB B TexHoaoruu OCU/I.

12. OcHoBHble BUbI Opaka npu npoussoactse OCU/] nucmnnees.

13. CopTupoBKa U3aETUH.

14. BO3MOXXHOCTH YTHIIM3aIMK Opaka.

15. BcnoMorarenbHOe 000pyA0BaHue.

OTueT 0 MPOXOXKAEHUHM MPAKTUKU BBIMOIHAETCS C HOMOIBIO NEPCOHATBHOIO KOMIBbIOTEpA
Ha juctax Qopmara A4, mons — craHgaptHeie, mpudt — Times New Roman, 12, uepes 1,5
uHTepBana. JKenaTeapbHO WILTIOCTPUPOBATh TEKCTOBBIM MaTepual pUCYHKamu M (ororpadusiMu,
BBITTOJIHEHHBIMHU BO BPEMs IPOXOKJICHUS IPAKTUKU MITH TTIOTy4€HHBIMU U3 CeTH MIHTEpHET.

OOBeM oTdeTa He JOJDKeH npeBbimath 20 cTp.

8.2. [IpumepHasi TeMAaTHKA MHANBUAYAJIbHBIX 3aJaHUI

NunuBuayanbHOE 3aaHUE BBIMOIHACTCS 00YUYaIOIMIUMCS CaMOCTOSITEIbHO Ha OCHOBE cOopa
JOTIOTHUTENIbHOW HH(OpPMAlMK BO BpeMsl NPOXOXKACHUS MPAKTUKH, a Takxke HHPOpMaIuy,
MOJIYYeHHOU M3 JPYruX UCTOYHUKOB, HarIpuMep, cetu MHTepHeT.

WuauBuayanbHOE 3a/laHHE HANpaBIeHO Ha yrIIyOJeHHOE M3Y4YeHHE O0YyYaroluMcs TeX WU
WHBIX BOIIPOCOB, CBSI3aHHBIX C TEXHOJOTMEH pOCTa KPHCTALIOB, TPOU3BOJCTBA TeTepodasHBIX
IUIEHOYHBIX CTPYKTYpP, TEXHOJOTMYECKHUMHM IMPOLECCaMH, 000PYAOBAaHUEM JUIsl UX OCYILIECTBICHMS,
TEXHOJIOTUYECKAMH TIapaMeTpaMu TpoIiecca MPOM3BOJICTBA, KOHTPOJIEM KauecTBa MPOW3BOAMMON
HPOIYKIIHH).

OTueT 0 BHINIOJHEHUN WHIVUBUAYAJIHHOTO 33JaHUs JIOJDKEH BBIONHATHCS B COOTBETCTBHH C
TpeOOBaHUSMU, TPEABSIBIAEMBIMH K OTYETY O MPOXOXKIACHUM MPAKTUKUA. OTUET O BHIMOJHEHUU
WH/IMBUYAJIbHOTO 3aJ[aHUs JIOJDKEH BKIIFOYATh TEKCT, HEOOXOAUMBIE PUCYHKH, (POPMYIIBI, CXEMBI U
¢dororpaduu.

Otyer 00 WHAWBHIYyaJIbHOM 3aJaHWM BKJIIOYAET. OCHOBHBIE CBOWMCTBA KpHCTaUIa
(cTpyKTypa, TIJIOTHOCTb, TBEPAOCTb, JHMANa30H IPO3PAYHOCTH, IIOKA3aTeNb IPETOMIICHHUS,
TEeMIIepaTypa IUIaBJICHUS, TEIUIONPOBOJHOCTh, PACTBOPUMOCTh H T.O.), OOJacTb TPUMEHEHUS,
HAIMYUE/OTCYTCTBHE MPUPOTHBIX AHAJIOTOB — MUHEPAJIOB, IPUMEHSEMbIe H00aBKU (AKTUBATOPHI,
JeTupylonme 100aBKM), METOABI POCTa, yCIOBUsA pocTa (atMocdepa, Turim U T.1.). Kpome Toro,
OTUeT BKJIIOYAaeT B ceOs TUTYIBHBIA JIMCT M CHUCOK HCIOJB30BAHHOW JIUTEPATYpPhI, BKIIOUYAS
HMHTEepHET-UCTOYHUKH.

[IpumepHas TemMaTuKka MHIWBUIYaIbHBIX 3aJaHHIA TPEICTABICHA HUXKE.
Kpucramiet uttpuii-amtomuaueBoro rpanara (Y3Als012)

Kpucramner nefikocandupa (Al,03) u pyouna (Al,05:Cr)

Kpucrasmisr kBapia (SiO)

Kpucramnsr kpemuus (Si)

Kpucramisr puanutos (ZrO; — Y,03)

Kpucramist popcreputa (Mg2SiOs)

Kpucramnsr ¢paroopura (CaF,)

Kpucramner qurunpodocdara kamust KDP (KH2PO4)

NGO~ wWNE
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9. Kpucramisl apcenuna ramums (GaAs)
10. Kpucramisl urtpuii-mutaeBoro ¢ropuga (YLiF,)
11. Kpucramibl kanuii-ragonuaueBoro Boibhpamara ( KGd(WO,); )
12. Kpucramisl Teqnypuaa kaamus (CdTe)
13. Kpucramipl yaCTHYHO CcTabMIn3upoBaHHoro auokcuaa mupkonus YCIL (ZrO;, — Y,03)
14. Kpucramiel arobara mutus (LINDO3)
15. Kpucramibel ragonunuii-ckanauii-raumesoro rpanara ['CI'T(Gd3;Sc,Gaz012)
16. Kpucramisl Banagara urtpus (YVO,)
17. Kpucrawisl cenenua nuHka (ZnSe)
18. Kpucramisl repmanus (Ge)
19. Kpucramisl tpudopata gutust LBO (LiB3Os)
20. Kpucramnsl Tutanata 6apus (BaTiOs)
21. Kpucramisl ¢propuga capus (BaF)
22. Kpucramisl antumonuaa uuaus (InSh)
23. Kpucramisl kapouma kpemuus (SiC)
24. Kpucramisl monubaara mutust (Li,M0oOy)
25. Kpucramisl repMano- U cuiarko-cuiienuta (BipsGeOyg , Bi2SiOy)
26. Kpucramisl cmentanaoro xyiopuaa (KPb,Cls)
217.
8.3. IlpumMephI BONMPOCOB /1151 HTOTOBOI'0 KOHTPOJISI 0CBOCHHUS MPAKTHKH

7.3. BOHDOCBI JJIS UTOT'OBOI'O KOHTPOJIA

OO0pa3oBaHue IIEHTPOB CBEUEHUs B JTIOMUHO(Opax
MeTtoibl nony4eHus npoGUINpPOBaHHBIX MOHOKPUCTAIIJIOB
VYcnosuii 00pa3oBaHus KPUCTAIOB CHIIMKATOB
XuMHYecKasi CTOMKOCTh FOBEJTMPHBIX KaMHEN
BnusiHusg pasHbpIx (akTopoB Ha THAPOJMHAMUKY pacilaBa MpPU POCTE KPHUCTAJUIOB METOIOM
bpumxmena
VYcnoBus nonydeHus (pUaHUTOB
Jlazepuble cpefbl, akTUBUPOBAaHHBIX HOHaMU Er3+, Yb3+, Ce3+
CBolicTBa CJ10€B HUTpUJA KPEMHUS
LleHTpbI cBeueHus B TIOMUHO(Opax, akTUBUPOBaHHBIX P32
MeTo1p1 H3MepeHus TEMIONPOBOIHOCTH
BinsiHne HecTeXnoOMeTpUH Ha CBOMCTBA KPUCTAILIOB
Crioco0pI ToTy4eHus TIOMUHO(OPOB C OEIBIM IIBETOM CBEUCHUS
YposHu nona Cr3+ B KpucTajiax u CTeKjIax
YpoBHu nona Cr4+ B KpucTajiax u CTeKIax
TexHosorus noyiydueHus: KBapLeBbIX BOJOKOHHBIX CBETOBOIOB
OU3NKO-XUMUYECKUE OCHOBBI 00J1aropaKUBaHUSI BOJIOKHUCTBIX MHUHEPAJIOB
BeIpammBanue kprcramuioB MeToqoM BepHeis.
YpoBHu nona Fe3+ B kpuctaiiax u crekiax
Poct u cBOiiCTBa MOHOKPHCTAIIJIOB CIIOXKHBIX OOpaTOB
IIpouecc aBTONETHPOBAHMS IIPU SNIUTAKCHHA KPEMHUS.
Brusiaue o6nydeHust Ha CBOMCTBA KPHUCTAJIIIOB
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22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.

JIazepHOe TpaBiieHUE TOBEPXHOCTH Kaaui-TUTOHMI(poCharTa

HimnperaupoBanue MpUpOJHBIX MUHEPAIIOB.

CuHTEe3 CTEeKJIOKePaMHUKH Ha OCHOBE CJIOKHBIX CUJIMKATOB, JETUPOBaHHBIX Cré+.
BripamuBanue KpUCTauIoOB U3 paCTBOPOB

CuHTEe3 YIraepoIHbIX HAHOTPYOOK KaTAIUTHYECKUM ITHPOIU30M KUIKUX YIIIEBOJAOPOIOB.
TepmomeTpuueckue CBOWCTBa TIOMUHO(OPOB.

HccnenoBanue 1 mojay4eHne HAaHOKPUCTAIUIOB OKCH/IAa UTTPUS M TBEPABIX PACTBOPOB HA €ro

OCHOBE METOJIOM «MSITKOU XNMHUUN.

HccnenoBanue paanaliiOHHOTO BO3JIEHCTBUS HAa KPUCTAILIIBI

MoaudunupoBaHue OKpacku I0BETHUPHOTO CIOyMEHA

Hecrexnomerpus temnypuia HUHKa

[TonydyeHne npekypcopoB aJTtOMOUTTPUEBOTO IPaHaTa METOJOM «MSATKOM XUMHUN

Meroa pacTpOBOH 3JEKTPOHHON MUKPOCKOIIMH

XuMHYecKoe TOHHUPOBAHUEC OPraHUYCCKUMU KPACUTCIISIMU.

[Mony4ueHrne CTEKIOKPUCTAIUIMYECKUX CTPYKTYp B cucteme Bi203 — SiO2.

Meroa nocaoMHOrO IIa3MOXUMHAYECKOIO TPABIICHUS.

[losnydyeHne MENIKOIUCIIEPCHOTO MOPOIIKA OKCUA aTFOMUHUS METOJOM CEAUMEHTALIUN
BI)IpaHII/IBaHI/Ie MOHOKPHUCTAJIJIOB JIA M3IOTOBJICHUA CBCTOBBIX (1)I/IJII>TpOB Ha OCHOBE

BOJIOPACTBOPHUMBIX couieid Ni.

Mertoas! oNMpoBaHUs KBapia ¢ MoMouipko pearenra «llomspur»

[Tonyyenue ynpTpagucepCHbIX MOPOIIKOB OKCUAA UTTPHUS IS IPO3PAYHON KEPaMUKHU
Meroas!l BEIpallMBaHUs KPUCTAJUIOB TEIUTYpUAA KaaMUs

Meroasl cuHTE3a NPO3paYHON CTEKJIIOKEPAMUKHU

ITonHbIit NepeUCHb OHLCHOYHBLIX CpCACTB INPHUBCACH B BHUAC OTACIBHOIO JOKYMCHTA,

ABIISIFOIIErOCSl HEOThEMIJIEMOM 4aCThI0 OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBl.
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8.4. CTpykTypa u mpumep 01JIeTOB A5 3a4eTa

3auem ¢ oyenxoil O MPAKTHKE BKIIIOYAET 2 KOHTPOJBHBIX BOMPOCA, KAXIBIM M3 KOTOPBIX

OLIEHMBAaeTCA MakcuMaiIbHO B 20 OasIoB.

[Tpumep Oustera k 3a4eTy C OLIEHKOMN

«Ymeepoicoaro»
3as.xagpedpoi MuHHuCTEPCTBO HAYKH U BbICIIEro oopa3osanus P®
20 Poccuiicknii XMMHUKO-TEXHOJIOTMYECKU YHUBEPCUTET
umenu /I.. MenaejieeBa
H.X. Asemucos Kadenpa xumMuu ¥ TEXHOJIOTMH KPHCTAJJIOB
Hanpasiienue noarorosku 18.03.01 Xumuueckasi TeXHOJIOTUs
IMpodpuas «XumMuveckasi TEXHOJOTHA MATEPHAJIOB 3JIEKTPOHUKH
IIpousBoACTBEHHAS NMPAKTHKA: TEXHOJIOTHYECKasA (IIPOEKTHO-
TeXHOJIOTHYeCKasi) NPaAKTHKA
Buser Ne 1
1. VYcnoBus nonaydyeHus GUaHUTOB
2. Bnusnue o6myueHus: Ha CBOWCTBA KPUCTAIIOB

9. YYEBHO-METOANYECKOE OBECIIEYEHUE ITPAKTUKH

A) OcHoBHasi IMTEpPaTYypa:

O.b. Ilerpora, U.X. Aetucos, U.B. CrenanoBa. Metoanieckue yka3aHusi 1O BBITOJTHEHUIO
pacyeToB TEXHOJOIMYECKMX IPOLIECCOB B MPOM3BOJICTBE MAaTEPUAIOB D3JIEKTPOHUKH U
HAHOJJIEKTPOHUKHU: y4yeOHO-MeToauueckoe nocobue (yueOHoe mnocobue), PXTY, 2015,
Mocksa, ISBN 978-5-7237-1263-8, 60 c.

A.JO. 3unoBbeB, A.I'. Yepennmuenko, MN.X. AperncoB TexHOIOrMSs OpraHUYECKUX
AIIEKTPOIFOMHHECIIEHTHBIX YCTPOUCTB. TexHomornueckre mporeccsl. YuedHoe mocodue. M.:
PXTY um./I.M.Menneneena, 2012. 64c.

A. A. Maiiep. [Iponeccel pocta kpuctaiuioB. M.: PXTVY um. JI. 1. Menneneesa, 1999, 176 c.

b) /lonosHuTeIbHAA IUTEpPaTypa

IHackonsckass M.II. Kpucramnorpadus: Yue0.nmocobue aist BTy30B.- 2-€¢ U31., nepepad.u
nmomn.-M.:Briciras mxkoia,1984.-376 c..

Opmont b.®. BBenenue B (pM3HUECKYI0 XUMHUIO M KPUCTAIUIOXHMHIO TMOJIYIIPOBOIHUKOB:
VYueb. mocobue nmst Bry308/ [log pen. B.M.I'nmazoga. -M.:Beicu.mk.,1982.-528 c.

lorrmraiitn I'. ®u3uko-xMMHYECKHE OCHOBbI  MartepuanoBeneHus. M.: BHUHOM,
JlaGopatopust 3nanuii, 2011 400c

Kosrynenko I1.B. ®usndeckass XuMusi TBEpAOro Tena. Y4yeOHUK A By30B. M.: Bricmias
mkoia, 1993, 352 c.
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X.C. barpmacapoB. BeicokoTremneparypHas KpucTauM3alus U3 pacmiaBa. M.: OusmMaTiur,
2004, 160 c.

Taupos HO.M., LlserkoB B.®. TexHosorus mHOIYIPOBOJHUKOBBIX U JUAIEKTPUUYECKUX
MarepuasioB. M.; Beicur.mk.,1990, 423 c.

8.2 PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH HH(popMauu

Kypnaist

LN wNE

9

10.
11.
12.
13.
14.
15.
16.
17.
18.

KsanToBas Dnexkrponuka. ISSN 0368-7147.

Ontuka u cekrpockonust ISSN 0030-4034

®dusuka TBepaoro tena. ISSN 0367-3294

Ontrueckuii xyprai. ISSN 1023-5086

Cospemennas snektponuka. (OO0 "CTA-npecc")
Kommnonents u Texnonoruu ISSN 2079-6811

®oronuka ISSN 1993-7296

W3BecTus BbICIINX Y4eOHBIX 3aBeieHui. Marepuaisl 31ekTpoHHOU TexHuku ISSN 1609-
3577

HaaepHaﬂ TCXHUKA 1 OITOSJICKTPOHUKA

Advanced optical materials ISSN 2195-1071

Optical and quantum electronics ISSN 0306-8919

Optical materials ISSN 0925-3467

Applied physics B: Lasers and optics ISSN 0946-2171

Laser physics ISSN 1054-660x

Electronics letters ISSN 0013-5194

Advanced materials for optics and electronics ISSN 1057-9257
Advanced electronic materials ISSN 2199-160x

Russian microelectronics ISSN 0098-6658

HNHTEPHET-PECYPCBI

https://intellect.ml/category/electronica-i-fotonika - Dnextponuka u HoTOHHKA
http://www.portalnano.ru/ - HanotexHonoruu u Hanomarepuaisl. OeaepaabHbIii HHTEPHET-
nopran

http://www.laser-portal.ru - Jlazepusriit [Topran

www.centerprioritet.ru — CML «ITproputeT) - TeXHUYECKas JOKyMEHTAIIHSI HCCIICTOBAHMIA
(MKCH) — 3aka3 nurepaTypbl, pyCCKOSI3bIYHBIE U3/IaHUS

http://nano-portal.ru/ - Haro ITopTan - HanoTexHOoMOornm Poccun
http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access
http://www.intechopen.com/ - In Tech. Open Science

http://bookfi.org/g/ - BookFinder. Camas GonbIias s1ekTpoHHass OnbaroTeka pyneta. [louck
KHUT ¥ KYPHAJIOB

http://www.rsl.ru - Poccuiickas ['ocynapcrBennast bubnuorexa

http://www.gpntb.ru - CocynapcTBeHHas myOIMYHas HAYYHO-TEXHUYECKast OMOIMOTeKa
Poccun

http://lib.msu.su - Hayunas 6ubimoreka MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - [TomHOTEKCTOBasE OMOIMOTEKA YUCOHBIX M YUCOHO-METOINIECKUX
MaTepHaoB
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http://www.portalnano.ru/
http://www.laser-portal.ru/
http://www.centerprioritet.ru/
http://nano-portal.ru/
http://www.scirp.org/journal/Index.aspx
http://www.intechopen.com/
http://bookfi.org/g/
http://www.rsl.ru/
http://lib.msu.su/

e http://abc-chemistry.org/ru/ - ABC-Chemistry : becruiaTHas HayqHass XUMAYECKast
nHpopMmanus

e http://www.fips.ru/cdfi/fips2009.dll - Caiitr ®UIIC. Mudopmarius o mateHTax

e http://findebookee.com/ - mouckoBas cuctema 1Mo KHUram

e http://elibrary.ru - Hayunas snexTpoHHas 6uOnmoreka

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIOJIb3YEMbBIX
B OBPA30OBATEJIBHOM INPOLHECCE

Nudopmanvonnyo mnoaaepxky ocymecTBisier MHpopMannoHHO-OUOIUOTEUHbI EHTP
(UBLL) PXTY um. JI.W. MenneneeBa, KOTOpbIH oOecriedrMBacT 00ydJarONUXcsi OCHOBHOW Y4eOHOI,
yueOHO-METOIMYEeCKOW M HAayyHOM  JHUTepaTypod, HEOoOXOAMMOH  Juis  OpraHu3aliu
o0Opa3oBaTelbHOTO TIporiecca 1Mo mpakTtuke. OOmmit o0bem MHOrootpacieBoro (ouga MBI Ha
01.01.2023 cocraBmusiet 1 727 628 3k3.

@®onn WBL pacnomaraer yueOHOM, Y4eOHO-METOAMYECKOW M HAYyYHO-TEXHUUYECKOH
aUTepaTypoil B (opMe MeyaTHBIX W SJIEKTPOHHBIX HM3JAHHUN, a TaKkKe BKIIOYaeT oulUaibHbIE,
CHpaBOYHO-OMONMMOTpaduuecKkre,  CHEIHATM3UPOBAHHBIE  OTCUECTBEHHBIE W 3apyOeKHBIC
nepuoandeckue u uHpopmanmonnsie u3ganug. b1 obecrneunBaeT noctyn K npodeccunoHaaIbHbIM
0a3am JaHHBIX, THPOPMAITMOHHBIM, CITPABOYHBIM U TTIOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyuatomiuiics obecriedeH CBOOOJHBIM OCTYMOM M3 JIFOOOH TOUYKH, B KOTOPOH
uMeeTcs JoCTyn K cetu MHTepHeT u K 3nekTpoHHO-0nbnunoreunoit cucreme (ObC) YuuBepcurera,
KOTOpasi COJIEPKUT pa3iIMYHbIe U3aHHsI IO OCHOBHBIM M3Y4aeMbIM JAUCHUILTUHAM U chOPMHUpPOBaHA
10 COTJIACOBAHMUIO € MTpaBooOIaaTeNs MU y4eOHON U y4eOHO-METOANYECKOM JIUTEepaTyphl.

Jlngs  Oomee  MOJMHOTO M ONEPAaTHMBHOTO  CIPaBOYHO-OMOmMorpaduyeckoro  u
uH(popMalmoHHoro oocioyxkuBanus B MBIl peannmzoBana TexHOJIOTHUS DJIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonmHbIi MepedeHb JIEKTPOHHBIX HH(POPMAIIMOHHBIX PECYPCOB, HCIIOIB3YEMBIX B TpOIlEcce
o0y4yeHHMsl, IpeCTaBIeH B OCHOBHOM 00pa3oBaTeIbHOM porpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKH

B cooTBercTBMM C y4yeOHBIM IUIAHOM MNpPAKTUKA MPOBOAMUTCA B (hOpME CaMOCTOSATENIbHOM
paboThl CTydeHTa C HCIOJb30BAaHHUEM MaTepHallbHO-TeXHUYeckod Oa3pl [Ipeanpusitus u
YHuBepcurera.

11.1. O6opynoBanue, HeoOX0AMMOe B 00pa30BaTeIbHOM MpoLecce:
Hayunsie nabopaTopuu kadeapsl, CHaOKEHHBIE CIETYIOINUM 000pyI0BaHHEM:

Obopyoosanue 015 noayueHus MOHOKPUCMAIIUYECKUX, NOJUKPUCALIUYECKUX, CMEKIISHHbLX,
Kepamuieckux Mamepuanos u moHKONJIEHOUHbIX CIPYKMYp:

BricokoreMmneparypHble Meyd MIaXTHOTO U MJIMHAPUYECKOro (OJHO30HHBIE U JIBYX30HHbIE)
TUIIOB, OCHAILEHHBIE MPOrPaMMHUPYEMBIMH CHUCTEMAaMHU aBTOMATUYECKOTO  PETYIUPOBAHMS
temnepatypbl «Tepmonar-14» u «Tepmonat-16»;

VYcTaHOBKM [71s1 BBIpAIlMBaHUs MOHOKpHUcTaioB MeronoM Yoxpanbsckoro (MKAH), meTonom
bpumxmena (Penmer-2) MoAepHU3MPOBAHHBIC, IMO3BOJIIOIIMM KOHTPOJIHPOBATh MAapO-Ta3oBYIO
aTMocdepy B pOCTOBOM KaMepe;

VYCTaHOBKM BaKyyMHO-TEPMUYECKOIO HaIbLICHUs (PE3UCTUBHBIA HArpeB, MarHeTpOHHOE
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http://www.fips.ru/cdfi/fips2009.dll
http://findebookee.com/

pacnbUIEHHE), MOACPHU3UPOBAHHbIE JUUIsl HAIIBUIEHNUS MHOTOCJIOMHBIX HAaHOPa3MEPHBIX CTPYKTYp Ha
OCHOBE HEOPTAaHUYECKUX U OPraHMYECKHUX IOJYITPOBOJHUKOBBIX M JIIOMHUHECLHEHITHBIX MaTEPUAIIOB.
Kommieke obopynoBaHus sl TPUTOTOBICHHUS M KOMITAKTUPOBAHHS IIMXTHI: AJIEKTPOHHBIE
aHAJIMTHUYECKUE BEChl, TUAPAaBINYECKUH mpecc ¢ ycuiaueMm 10 50 T., HeoOXoaumas XMUMHUYECKas
nocy/ia, MeJIbHUIIA apoBasi JabopaTopHasi, a TAK)KE TNIATHHOBBIC THIJIH.
BeITskHBIE  mIKadbl, BEChl TEXHUYECKHE W  AHAJIUTHYECKUE, CYIIWIbHblE ILIKAQBI,
yIBTPa3BYKOBBIC BAaHHBI, YCTAHOBKH JUIS PE3KH, IUIM(OBKU U MOTUPOBKU KPUCTAIIIOB M CTEKOI.

Obopyoosanue 01151 GHAIU3A NPUMECHO20 COCMABA MAMEPUATIO8.

Macc-cnektpomerp ¢ MHAYKTUBHO cBsizaHHOW TwtazmMoii NexION 300D (Perkin Elmer) ¢
CHCTEMaMH BBICOKOYHCTOTO BCKPBITHS NPOoO C MOMOLIbI0 MHUKPOBOJHOBOTO W TEPMUYECKOTO
ABTOKJIABUPOBAHHSI.

BTopu4HO-HOHHBIA Macc-CHEKTPOMETP C BPEMS-IIPOJIETHBIM Macc-aHanu3atopoM MiniSIMS

(MILLBROOK Ltd.)

ObopyodosaHue 011 npogedeHUs CHeKMPATIbHBIX UCCIeO08AHUIL.

Cnexrpodoromerp UNICO 2800 (190-1100 um);

NK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Crnekrpodoromerpudeckuii kommieke Ocean Optics, B coctaBe 2 CHeKTpo()OTOMETPOB
BUJUMOTO JMala3oHa, paMaHOBCKOro crekrpomerpa (200-2000 cm-1) ¢ Bo30Oyx)Aarommm
u3nydenueM 785 HM, crektpomerpa OmmwkHero MK mmanmazona NIR Quest (700-1750 um), ¢
UHTETPUPYIOHIIMME chepaMu ¥ ONTOBOJIOKOHHBIMU COEIMHUTEIBHBIMU KaOEIsIMHU, CBETOIUOIHBIMU
Y JIa3epHBIMU UCTOUYHUKAMHU BO30YKAeHUs B Tuana3zoHe 257- 978 HM.

Kommnieke o6opynoBaHus 1Jii MPOBEIEHHsS MCCIEI0BAaHUNA CIEKTPabHO-TFOMHHECIIEHTHBIX
xapakrepuctuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoi aHaiin3a KWUHETUKH 3aTyXaHUs
JFOMHHECHEHIINU

ObopynoBanue [uisi HccieloBaHUs 0Opa3loB METOAAMM CKaHMPYIOIIEH AJIEKTPOHHOU
MHKPOCKOIIHU ¥ PEHTreHOCHeKTpaibHoro Mukpoananusa — VEGA-3 LUMO (Tesla Inc.) u INCA
Energy 3-D MAX (Oxford Instruments).

Ob6opynoBaHue JUIsl UCCIE0BaHUs O0pa3lloB METOJaMM ONTHYECKOH MHUKpOCKomuH Stereo
Discovery V.12 (Carl Zeiss), ontuueckue Mukpockomsl: nossipusanuonsasie (MUH-8, Tlonam P-
111), wmeramtorpaduueckue, untepdepenunonnsii MUU-4, nomspuckon ITKC-500, cronuku
®enopoBa, cronmukud JIOJOUYHUKOBA, pePpakTOMETPHI KUIKOCTHBIE W TEOJIOTHYECKHE, HaOOPHI
UMMEPCHOHHBIX JKHIKOCTEH.

OOGopynoBaHue s HCCIENOBAaHUS O0pa3lOB PEHTICHOAU(PAKIIMOHHBIMH METOJaMH —
mudpaxromerp Equinox 2000 (Inel Corp.).

Obopyoosanue 0Ons UCCIEO08AHUS MEXAHUYECKUX, DJIeKMPUUECKUX U MASHUMHbIX CEOUCME
Mamepuanos:

Hunatomerp  borBuHKkuMHBa  (kBapueBblii), MukporBepaomep IIMT-3,  depporpad,
xapakrepeorpad, u3MepuTelbHOe 000pyJOBaHUE IS OLEHKH 3JIEKTPOPHU3NUECKUX XapaKTEPUCTHK
marepuaios, tepaommetp (E6-13), usmepurens L, C, R mudposoit E7-12.

Hayunsie mabopaTopun npeanpusTHi, C KOTOPBIMHU 3aKITIOYEHBI IOTOBOPA O MPAKTHYCCKITI
IIOATOTOBKE.

bubnuoTeka, nmeromas paboune MecTa, OCHAIIEHHBIE KOMIBIOTEpAMH € JOCTYIIOM K 0a3zam
JIaHHBIX U BBIXOAOM B HTEpHET.
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11.2. YueOHO-HATJISAAHBIE TOCOOM:

KommiekTsl miakaToB K JIEKIIMOHHBIM KypcaMm; HaOopbl 00pa3lioB MOHOKPHCTAJIIOB,
JA3epHbIX  MAaTepuajoB, IMOJYNPOBOAHUKOB, MHHEpAJOB; IUIAKAThl THUIOBBIX  YepTEKEU
o0opynoBanusi. AIbOOMBI PEHTT€HOTPAMM HEOPraHWYECKHX MaTEepPHAaJIOB, IEPUBATOIPAMM CHCTEM C
o0pa3oBaHMEM TBEPABIX PACTBOPOB, KPUBBIX H3MEHEHMS MAaCChl MPH HAarpeBaHUU CHUCTEM C
Pa3I0KEHUEM KPUCTAJLUIOTHIPATOB U CIIOKHBIX COCIUHEHUM.

11.3. KomnboTepsbl, HHPOPMALMOHHO-TEJEKOMMYHHKAIIMOHHbIE CE€TH, allNIapaTHO-
NporpaMMHbIe H AyAHOBH3yaIbHbIE CPEICTBA:

[lepcoHasibHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpsiBareasiMmu CD u DVD,
MIPUHTEPAMHU U NIPOTPAMMHBIMU CPEACTBAMU, MIPOEKTOPHI, SKPAHbL; AYAUTOPUU CO CTALIMOHAPHBIMHU
KOMIUIEKCaMu oToOpakeHus wuHopmanmu; nudpoBas KaMepa K ONTHUYECKOMY MHUKPOCKOIY;
1 poBoii (hoToarmapar; KOMUPOBATBHBIN anmapar; 000pyI0BaHHUE IS POBEICHUS dJICKTPOHHOTO
oOydeHHsT W peaau3alud TUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUM, JIOKAJbHAs CETh C
BBIXOAOM B HTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHBIE PeCypPChI:

NupopManinoHHO-METOUYECKIE MaTepHalibl: y4eOHbIE IMOCOOMS TO  JAUCIHUILTMHAM
BapUATUBHOW 4YacCTH TPOrPaMMbl; METOAMYECKHE PEKOMEHAAIMU K IPAKTUYECKHM 3aHSATHAIM;
pa3naTovYHBIA MaTepual K JICKIIMOHHBIM KypcaMm; JJICKTPOHHBIE yueOHBbIE W3JIaHUsI, DJIEKTPOHHBIC
o0Opa3oBaTenbHbIe pecypchl: KadeapanbHble OMOTHOTEKH SIEKTPOHHBIX M3AAHUNA MO JAUCHUTUTHHAM
BAPUMATUBHOW YaCTH; SJEKTPOHHBIC MPE3CHTAMM K pasliejaM JIeKIIMOHHBIX KYpCOB; y4eOHO-
METOMYECKHe pa3paboTKu Kadeapsl B SJICKTPOHHOM BHAE; yueOHble (UIBMBI K paslenam
JTUCIUTIINH; COOPHUKH TEXHOJIOTHYECKUX CXEeM, OYKJIEThI U KaTaJIOTH 00OpYAOBaHUS; CIIPAaBOYHbBIC
MaTepuaibl B TMEYaTHOM M DSJIEKTPOHHOM BHJE IO CTPOSHUIO U CBOMCTBAM HEOPTaHUYECKUX
BEIIIECTB; JJEKTPOHHAS KAPTOTEKa MO PEHTreHO(pa30BOMY aHAIIU3Y; DJEKTPOHHAs KapTOTEKa IO
($a30BbIM UarpaMMaM COCTOSIHUS COSAMHEHUN.

[Tomerenust s caMOCTOSITENIBHOW PAaOOThI OOYYArONIUXCSl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOYeHHs] K ceTH «UMHTepHeT» u o0ecnedyeHbl AOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEIBHYIO CPElYy YHUBEPCHUTETA.

11.5. IlepeyeHb JTULEH3MOHHOTO MPOTPAMMHOI0 o0ecneyeHnst

[TonHbIi nepedyeHb JTUIEH3NOHHOTO MPOrPaMMHOT0 OOeCIeUeHH s MPEAICTaBIeH B OCHOBHOM
o0pa3oBaTeNbHON IPOTrpaMMe.
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS IPAKTUKHA

HauMenoBanue @®opMbI U METOAbI
OcHOBHbBIE IOKA3aTEJIH OLIEHKH
pn3aeaoB KOHTPOJISI H OIIEHKH
Pazpnen 1. 3naem: OmeHka 3a OTYET O
O3HaKoOMJICHHE C — TEXHOJIOTMYECKHE IIPOLECCCHI U | IIPOXOKICHUU
TEXHOJIOTHEH OCHOBHOE TEXHOJIOTUYECKOE | IPOU3BOJICTBEHHOM
IIpOU3BOACTBA o6opyz[013aHI/Ie, HCIOJIb3YyEMOE B | IPAKTHUKHU
MOHOKPHUCTAJIOB, IIPOU3BOJCTBE MAaTEPHUATIOB JJIEKTPOHUKU
MaTepHUajoB 1 (DOTOHUKH; Omenka 3a  OT4ET O
SJICKTPOHMKH; —  OCHOBHBIE IIPUHIUIIBI, METOABI U | BBIIIOJTHCHUHN
(1)0pr1 KOHTPOJIA TEXHOJIOTMYECKOro | MHANBUYAaJIbHOI'O
Iporecca U KauecTBa MPOAYKIIUH; 3alaHuA
— OCHOBHBIE HOpPMAaTHUBHEIE
JOKYMEHTbl 10  CTaHAAPTH3AlMU U Ouerka Ha 3a4eTe
cepTU(UKAIMU TPOAYKIIUHU MIPEANPUATHIA IO
IIPOU3BOJCTBY MATEPHUAIIOB DJIEKTPOHUKH,
Bnaoeem:
—  MeEToJaMH IIPOCKTUPOBAHUS
TEXHOJIOTUYECKNX JIMHUH W mojabopa
TEXHOJIOTHYECKOI'O o0opynoBaHus,
METOJaMU YIIpaBICHUA
TEXHOJIOTUYECKUMU npoleccaMu
IIPOU3BO/JICTBA;
—  CHOCOOHOCTBIO M TOTOBHOCTBIO
OCYIIECTBIIATh TEXHOJOTHYECKHUN TTPOLIECC B
COOTBETCTBUHU C PETITAMEHTOM.
Paznen 2 Buaem.

[IpakTrueckoe — TexHosorumyeckue npomeccel u | OleHKa 32 OTY4ET O
OCBOECHHUE OCHOBHOE€ TEXHOJIOTUYECKOE | TPOXOXKICHUUN
TEXHOJOTHYECKUX obopynoBaHue, HCIIOIb3yeMOE B | IPOM3BOACTBEHHOMN
IponeccoB OpOU3BOJICTBE MATCPHANIOB 3JICKTPOHMKH | IIPAKTHKU

U GOTOHUKH;

— OCHOBHBIC IIPUMHIMUIIBI, METOABI U Onenka 3a OT4YECT o
bopmbI KOHTPOJIA TEXHOJIOTMYECKOro | BBIIOJTHCHUN
Ipolrecca U KadecTBa MPOIYKIINH, HHAWBUAYaJIbHOTO

— OCHOBHBIE HOpPMaTHBHBbIE | 3aAaHHA

JOKYMEHTBl 10  CTaHIAPTH3ALUU U
cepTU(dUKAIMU TPOAYKIINY MPEINPUATHIA 10
[IPOU3BOJICTBY MAaTEPUAIIOB DJIIEKTPOHUKHY;

— TpaBWia TEXHUKA
0e30MacHOCTM ¥ IMPOU3BOJICTBEHHOM
CaHUTAPUHU; OPTaHU3ALMOHHYIO CTPYKTYPY
HpENpUsATHS;

Ymeem:

— HCNONb30BaTh  TEXHUYECKHE
CpeACTBa JJsl M3MEPEHHsS OCHOBHBIX

OI_[CHKa Ha 3a4€TC
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IapaMeTpOB TEXHOJOTHYECKOIo Ipolecca,
CBOICTB CBIpBS u MPOJTYKLIUU
MpEeANPUITHI o IIPOU3BOJCTBY
MaTEepUaJIOB JIEKTPOHUKH;

— AQHAJIU3UPOBATh TEXHUYECKYIO

JIOKYMEHTAITHIO, pealin30BBIBATH Ha
MpaKTUKE  TpeOOBaHUS  HOPMATHUBHOM
JIOKYMEHTAIHH.

Bnaoeem:

— METoJaMu IIPOCKTUPOBAHUA
TEXHOJIOTHYECKNX JUHHUA U noz[6opa

TEXHOJIOTUYECKOTO o0opynoBaHus,
METOAAMU yIIpaBJIEHUS
TEXHOJIOTUYECKUMHU npoleccaMu
IIPOU3BOJICTBA;

—  CIIOCOOHOCTBIO W TOTOBHOCTBIO
OCYIICCTBIISATh TEXHOJIOTHYECKUH TTPOIIeCC B
COOTBETCTBHH C PErJIAMECHTOM.

13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

OOy4eHre MHBAIUIOB U JIMI] C OTPAHUMYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI OCYIIIECTBIISIETCS B

COOTBETCTBUH C:

— Ilopsinkom OpraHu3anuu u OCYILIECTBIICHUS o0Opa3oBaTesIbHON JeSITeIIbBHOCTH
1o oOpa3oBaTeNbHBIM ~ MpPOrpaMMaM  BBICIIEro 00pa3oBaHMs — IporpaMmaM OakajaBpuarta,
porpaMMaM crenuainrera, nporpammam maructparypsl (IIpukas MuHucTepcTBa HAyKH M BBICLIETO
obpasoBanus Poccuiickoit @eneparn ot 06.04.2021 Ne 245);

— IlonoxenueMm o MOpsiAKE OpPraHU3allMKd U OCYILECTBICHHS] 00pa30BaTE€IbHOM JEATENBHOCTH IO
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 00pa3oBaHMs — MporpamMmaM OakajlaBpuara, Mporpammam
cHenuaiuTeTa, IporpaMMaM MarucTpartypbl (enepaJbHOr0O TrOCYAapCTBEHHOTO  OOKETHOTO
00pa30BaTENILHOTO YUYPEXAEHUS BbICIIEro o0pa3zoBaHMs «PoccHiiCKMI XMMHUKO-TEXHOJIOIMYECKHH
yHuBepcuter umenu .M. MenaeneeBay, npuHATEIM penieHueM YdeHoro cosera PXTY um. [.U.
MenneneeBa ot 28.12.2022, npotokon Ne 5;

— MeronnyeckuMu peKOMEHJAIUSMU TI0 OpraHu3alui 00pa30BaTeIbLHOrO Mpoliecca 1 00y4eHUs
UHBAJIUIOB M JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbSl B 00pa30BaTEeNbHBIX OpPTraHU3AIMIX
BbICIIEr0 OOpa3oBaHMs, B TOM YHCJE OCHAIIEHHOCTH 00pa3oBaTENbHOrO mpolecca (YyTBEPKIIEHbI
3amecTtuTeneM Munucrtpa obpazoBanus u Hayku PO A.A. KnumoseiM ot 08.04.2014 Ne AK-44/058H).
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JlonotHeHNsl ¥ U3MEHEeHUs1 K padoueil mporpaMMe NPaKTHKH

«IIpon3BoacTBEeHHASI MPAKTHKA: TEXHOJIOTH4ecKasl (IPOEKTHO-TEXHOJIO0THYeCKAasl) MPAKTHKA»
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
18.03.01 Xumuyeckass TCXHOJIOTHS,
npoduis «XuMudecKasi TEXHOJIOTUS MaTEPUAIIOB SJICKTPOHUKH.

dopma 00yyeHus: OuHast

Howmep
OcHoBaHME BHECEHUS
n3MeHeHus/ CopepxaHue JOMOTHCHUS/ U3MEHCHHSI
U3MEHEHUS/ TOOJIHEHU S
JIOIIOJIHEHUS
IIPOTOKOJI 3aceaHusl Y YeHOTO
1. coBeTra Ne oT
« » 20 1.
IIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT
« » 20 1.
IIPOTOKOJI 3aceaHusl Y YeHOTO
coBeTra Ne oT
« » 20 1.
MPOTOKOJ 3aceaHusl Y YeHOro
coBeTra Ne oT
« » 20 1.
IPOTOKOJ 3aceaHusl Y YeHOro
coBeTra Ne oT
« » 20 1.
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MuHHCTepCTBO HAYKH H BbicIero o6pasoBaHus Poccuiickoii @epepanun
denepanbHoe rocyaapcTBeHnoe Gl0/UKeTHOE 00pazoBaTelbHOe ypeskIeHe
BhICIIEro 00pa3oBaHus
«Poceniicknii XHMHKO-TEXHOJIOTHYECKH YHUBEPCUTET
uvenn JI.A. MenaeneeBay

«YTBEPKJIAIO»

OHO paboTe

o
-, 5, IIpopexTopAio y4
G, & “ ’
w, @ .A. Konokoios

y OF 2023 .

PABOYAS ITIPOT'PAMMA

«IPON3BOJCTBEHHAS TPAKTHUKA:
HAYUYHO-UCCIETOBATEJIBCKASA PABOTA»

HanpasneHnue nNoAroTroBKH 18.03.01 Xumuyeckas TEXHOIIOTUA
(Koa ¥ HauMEHOBaHHE HAMpPaBICHHA MOIATOTOBKH)

Hp()(l)HJIb NOArOTOBKH — «XuMHUUecKas TeXHOJOIHs MaTepralloB SICKTPOHUKH
(HanMeHOBaHHUE IPOQHIS TOATOTOBKH)

Kpanuduxanus «0aKajaaBp»

PACCMOTPEHO 1 OTOBPEHO
Ha 3aceqanii MeToIuIecKOi KOMECCHH
PXTV nm. JI.W. Menneneesa

«L9» L& 2023

[Tpencenarens H.A. Makapos

Mocksa 2023 /




[Iporpamma cocraBieHa:
[Tpodeccopom kadeapbl XUMHUHM B TEXHOJIOTHH KpUCTaILIoB, A.X.H. O.b. IleTpoBoii

IIporpamma paccMoTpeHa u ono0peHa Ha 3acelaHuu Kaeaps
XUMUHU U TexHoJoruu kpucraiwioB PXTY um. JI.11. Menneneesa

(Hanmenopanue kadezpel)

«16» mas 2023 r., mpotokon Ne 9.



1. HEJIb 1 3AJIAYH ITIPAKTUKH

[Iporpamma cocTaBieHa B COOTBETCTBHMM C  TpeOoBaHusiMu  DenepaabHOro
roCyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAApTa BbICLIEr0 oOpa3oBaHUs — OakajaBpuaT IO
HampaBJIeHUI0 TOAroToBKM OakanaBpoB 18.03.01 Xumuueckasi TeXHOJIOTHsi, MPOPUIb
«XHMHYeCKAas TeXHOJOIHs MAaTepHaJIoB 3JIeKTPOHUKH», C PEKOMEHJAIUSIMU METOANYECKON
KOMHCCUU M HAKOILJICHHBIM OIIBITOM IPOBEJCHHS NPAKTUK Kadeapoil XMUMUU M TEXHOJOTHU
kpuctauioB PXTY um. J[.1. Menneneena.

[Iporpamma OTHOCUTCS K 4YacTd, (HOpPMUPYEMOH y4YaCTHHKaMU 00pa30BaTEeIbHbIX
OTHOILIEHUH yyeOHoro niaHa 01oka 2 «[IpakTuku» 1 paccunTaHa Ha MPOBEJIEHUE PAKTUKU B 7
cemMecTpe O0yUeHHS.

IIporpamma npeamnosaraer, 4ro 00y4yaromuecss UMEIT TEOPETUYECKYIO0 M IPAKTUYECKYIO
HOJATOTOBKY B 007acT (U3XUMUH, (PU3UUECKUX MPUHIMIIOB PAOOTHI 3JIEKTPOHHBIX MPHUOOPOB,
METO/I0B HCCIIEZIOBAaHUS MaTepHaJOB, KpUCTAJUIOrpaguu, KPUCTAJUIOONTHKH, TEOPUU pPOCTa
KpHUCTAJIJIOB.

Hear mnpakTtukm — (GOPMHPOBAHHME YHHUBEPCAIbHBIX M  HPO(PECCHOHATBHBIX
KOMIIETEHIIMM M NpUOOpETEHHE HABBIKOB I OCYILECTBICHMS Hay4yHO-HCCIIEI0BATEIbCKON
JIeATEeIbHOCTH 1O HamnpaBieHuto moaroToBku 18.03.01 Xumuuyeckasi TeEXHOJIOTHS TOCPEICTBOM
IUTAHUPOBAHMS U OCYIIECTBIICHUS SKCIIEPUMEHTAIBHON JESTEIbHOCTH Ha OCHOBAHNUU U3YYE€HHBIX
JUCLHUIUIMH, B TOM YHCJIE CIIELMATIbHBIX, 1 CAMOCTOSITEIbHO U3YYEHHOU HH(pOpMALIUK.

3agayamMu NPaKTHKHU SBISIOTCS TPUOOpPETEHNE HABBIKOB TUIAHUPOBAHMS M BHITIOJTHEHUS
HAY4YHO-HUCCIIEJ0BATEIbCKOM PaboThl; 00paboTKa, MHTEpIpEeTals U MpPEeACTaBICHUE Hay4HbIX
PE3yIabTATOB; MOATOTOBKA K BHIIOIHEHUIO BBITYCKHOW KBaTH(PUKAIIMOHHON PabOTHI.

Crioco6 npoBeieHus IPaKTHKHU: CTAlIMOHAPHAS.

KoHTponp ycmeBaeMOCTH CTYAEHTOB BEAETCS 10 TPUHATOW B  YHUBEPCHUTETE
pPEUTHUHIOBOH cHcTeMe.

Pabouas nporpamma MpakTUKHA MOKET OBITh peain30BaHa C MPUMEHEHUEM JIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH U 3JIEKTPOHHOI'O O0YUYEHHUs OJTHOCTHIO MM YACTUYHO.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS IPAKTUKHA

[IpoBenenne mNpakTHUKU TpH TOATOTOBKE OakanaBpoB mo Hampasienuto 18.03.01
XuMHuuecKasi TEeXHOJNOTHs, Npoduib «XUMHYECKas: TEXHOJOTUS MaTEpUaoB AJICKTPOHHKN)
CIocoOCTBYeT (YOPMHUPOBAHHIO CIICAYIOIIUX KOMIETEeHIIU U WHANKATOPOB MX TOCTHKEHH '

YHI/IBepcaJILHLIe KOMIIETCHIIUUA U NTHIAUKATOPLI UX NOCTUKCHUSA

Haumenosanue
KaTeropuu

(rpyrmimbl)
YK

Kox u saumenosanue YK

Kon u naumenoBanue nHauKaTopa
noctmxenus YK

CucreMHOEe U
KPUTHYECKOE
MBILLIEHUE

YK-I1. Crnocoben
OCYILECTBIISITh TIOUCK,
KPUTUYECKMH  aHaIW3 W
CUHTE3 uHpOpManuHy,
PUMEHSTh CHCTEMHBIN
NOAXOA  JUIA  PEIIeHHS

IIOCTABJICHHBIX 3a1a4

YK-1.1 3Haer MeToaWKku IIOMCKa, cOopa u
00paboTku nH(popMaInu; aKTyaJIbHbIC
poccuiickue U 3apyOeXHbIE  HCTOYHHKH
uHpopmanuu B cdepe TpodhecCHOHATHLHOM
JESTEIIbHOCTH; METOJ] CUCTEMHOTO aHaIH3a
VYK-1.2 YmMmeer npuMeHsATh METOAMKH I1OMCKA,
cbopa u 00paboTKHn nHpopmanuu;
OCYIIECCTBIISATh KPUTUYCCKUN aHAIHM3 U CUHTE3
uH(poOpMallUK, TONYYEHHOM U3  pa3HbIX
HUCTOYHUKOB; TPUMEHSATh CHUCTEMHBIN ITOIXO]
JUTS pEIICHUS TOCTABICHHBIX 3a71a4

VK-1.3 Bnangeer HaBblkamu IoOuCKa, cOopa u
00paboOTKH, KPUTUYECKOTO aHAU3a U CHHTE3a
uH(OpMAIIMK; HWCIOJIB30BAaHUS CHCTEMHOIO
MOJIX0JIa AJIsl pEeIICHUs TOCTaBICHHBIX 3a/1a4




HpO(l)eCCHOHaJIbHBIe KOMIIETCHIMHA BBINMYCKHUKOB U HHAUKATOPBbI UX JOCTUKCHUA

OcHoBaHue
3amaua .
. | O0beKT nm obmacTh Kon u Kon u HanmeHoBaHMe (mpoeccronanbHbIH
npodecCuoHAIbHON
EATENLHOCTH 3HAHUSA HanmeHoBanue 1K nHaukaropa goctmxenus 11K CTaHJapT, aHAJIU3 OIbITA)
O06001IeHHbIE TPYIOBBIE (GYHKIIUU
Hay4Ho-ucciienoBareJbCKUil THI 32124 NPO(eCcCHOHATIBLHOM 1eATeJIbHOCTH
Brmmonaenne XUMIIECKOe, XUMHKO- [IK-2. CnocoGen n3ydaTth [TK-2.1. 3HaeT coBpeMeHHBIE TIOIXOIBI K AHanuz TpeOoBaHMI K

(byHIaMEeHTAJIbHBIX H
MIPUKIIAHBIX paboT
HOUCKOBOTO,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIIBHOTO
XapakTepa ¢ LeJIbI0
oIpeseNICHUs
TEXHUYCCKUX
XapaKTEePUCTUK HOBOM
TEXHUKH, 8 TAKXKe
KOMIIIeKca padoT 110
pa3paboTke
TEXHOJIOTUYECKOH
JOKYMEHTALHH.

TEXHOJIOTHYCCKOC
TIPOU3BOJACTBO,

CKBO3HBIE BHUIBI
npo¢eCCHOHATBHOMI
JCATCIIBHOCTU B
MIPOMBIIIJICHHOCTH (B
cthepe opraHuszaiuu u
MPOBECHUS HAYYHO-
HCCIIeI0BATEIbCKUX
OTIBITHO-
KOHCTPYKTOPCKHX paboT
B 00JIACTH XMMHUYECKOTO
U XUMUKO-
TEXHOJIOTUYECKOTO
IIPOU3BOJICTBA).

HAYYHO-TEXHUYECKYIO
UHPOPMALIIIO, OTBIT 110
TEMAaTHKe UCCIIeOBaHMU,
BBIOMPATh METO HAYYHOTO
UCCIIEIOBaHMS, UCXOS U3
KOHKPETHBIX 33/1a4,
OpTaHHU30BHIBATH €TI0
OCYILECTBIICHHE U
AQHATM3MPOBATH PE3YIBTATHI
C MCTIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB
00pabOTKA JaHHBIX,
oopMIIAT NOTyYCHHBIE
pe3ysbTaThl B BUJE OTYETA,
Hay4YHOI ImyOMKanuy,
JIOKJIaJia, TOTOBUTH (TIOJ,
PYKOBOJICTBOM) TOKYMEHTBI
K IIATEHTOBaHHUIO,

0 OPMIICHHIO HOY-Xay

HayYHOMY HCCIIEAOBAHUIO; TOPSIIOK
BBICTPaNBaHU JIOTHUECKUX B3aNMOCBSI3EH
MEXAY Pa3IMYHBIMHU JINTEPATYPHBIMU
HUCTOYHHUKAMU.

[TK-2.2. YMeeT ocylecTBISTh HOUCK,
00paboTKy U aHAJINU3 HAyYHO-TEXHUYECKOH
nHdopManuu 1o NpoUIII0 BHIIOIHIEMOH
paboTEL, B TOM YUCIIE C IPUMEHECHUEM
COBPEMEHHBIX TEXHOJIOTHI; BEIOUPATh METOJ
HAay4YHOT'O HCCIICI0BaHMS; 0POPMILITH
TIOJTy4EHHBIC PE3yJbTaThl B BUJIC OTUETA,
Hay4YHOM ITyOJIMKAIMH, TOKJIaaa.

I1K-2.3. Bnaneet HaBbIKaMu OOpamieHus ¢
Hay4YHOM U TEXHUYECKOU JIUTEPATypOH;
COBPEMEHHBIMU METOIaMHU 00pabOTKH
JTAHHBIX

IpOoQeCCHOHATEHBIM KOMIIETCHIHSIM,
HPEIBSIBISICMBIM K BBITYCKHUKAM
HAaIpaBICHUS TOATOTOBKH HA PHIHKE
Tpyna, 00001eHne 3apyOeKHOTO OIbITA,
MPOBEJEHUS KOHCYJIbTAlUN C BEYIIUMU
paboToaarensiMu, 00beAUHCHUSIMU
paboTonaresneii OTpaciu, B KOTOPOit
BOCTPEOOBaHBI BHIITYCKHHKH B paMKax
HAIPABICHUS II0JTOTOBKHL.

Ipodeccuonanpubnii cranmapt 40.011
«CIIEIUAJIUCT I1O HAYYHO-
NCCIIEJOBATEJIbCKUM 1
OIIBITHO-KOHCTPYKTOPCKUM
PA3PABOTKAMY», yTBepxIeHHBII
pHKa3oM MuHHCTEpCTBA TPy A U
COLMANILHOM 3a1uThl Poccuiickoit
®Genepanuu ot 04 mapta 2014 rona N
121H,

O6o06muieHHas Tpya0Bas QyHKIUS

A. IlpoBeneHune Hay4HO-
HCCIIEZI0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK MO
OTZEIBbHBIM pa3/ieNaM TeMBI.

A/02.5 Ocy1ecTBiIeHNE BHITIOTHCHUS
9KCIEPUMEHTOB U 0()OPMIICHHUS
Pe3yIBTaTOB HCCIEIOBAHUH U pa3paboToOK
(ypoBens kBasmpukarmu — 6).




Brinonnenue
(byHIaMEHTATBHBIX U
MIPUKIIAHBIX paboT
MOUCKOBOTO,
TEOPETHYECKOTO U
9KCTIEPUMEHTATBHOTO
XapakTepa ¢ eIbio
orpeeIeHUsI
TEXHUYECKHUX
XapaKTePUCTUK HOBOM
TEXHUKH, & TAKKE
KOMILIEKca paboT 1o
pa3paboTke
TEXHOJIOTHYECKON
JIOKYMEHTAIHH.

XI/IMI/I‘ICCKOG, XHUMHKO-
TEXHOJIOTUYECKOC
TIPOU3BOJACTBO,

CKBO3HBIE BHIBI
po¢eCCHOHATBHOM
JIeATEIIHOCTH B
MIPOMBINIICHHOCTH (B
ctepe opranuzanuu 1
MIPOBEJCHUS HAyYHO-
HCCIIEeJ0BATEIbCKUX U
OIBITHO-
KOHCTPYKTOPCKHX paboT
B 00JIACTH XMMHUYECKOTO
U XUMUKO-
TEXHOJIOTHYECKOTO
TIPOU3BOJICTBA).

I1K-3. Cnocoben
pa3pabaTbIBaTh U BHEAPSTH
MHHOBAaLlMOHHBIE
TEXHOJIOTUYECKUE TPOIIECCHI
B 00JTaCTH MTOITyYeHHS U
HCIIOJIB30BaHUS MaTePHAIIOB
1 IPUOOPOB IEKTPOHHOU
TEXHUKH U
HaHOJIEKTPOHUKHU

ITK-3.1. 3HaeT pU3UKO-XMMUYECKHE OCHOBBI
paboThl MPUOOPOB IIEKTPOHHOI TEXHHKH,
MOTy4CHHSI MOHOKPUCTAIIJIOB 1 MaTEePUaoB
3JIEKTPOHHUKH ¥ HAHODJIEKTPOHUKH.

[IK-3.2. YMeeT npUMEeHATh aHATUTHIECKUE H
YHCIIEHHbIE METO/BI B 00JTACTH ITOTyICHUS
HOBBIX MaTE€PHAJIOB U MPUOOPOB AIEKTPOHHOM
TE€XHUKU ¥ HAHOIEKTPOHUKHI

I1K-3.3. YMeeT npUMEHATh aHATUTUYECKUE U
YHCJICHHBIE METOIBI B 00JIACTH MOTYYEHUS
HOBBIX MaTE€PHAJIOB U MIPUOOPOB AIIEKTPOHHOI
TEXHUKH U HAHOAJICKTPOHUKH.

AmnHanu3 TpeOoBaHUI K
npodeccroHaNIBEHBIM KOMITETSHIIHSM,
MPEABIBIAEMBIM K BBITYCKHUKAM
HaIpaBJICHUs OJATOTOBKH HA PHIHKE
TpyaAa, 0000meHne 3apyOeHOTO OITBITa,
MPOBECHUS KOHCYIbTAIMH C BEAYIIMHA
paboToxarensaMu, 00beINHECHUSAMA
pabotomaTeneii oTpaciu, B KOTOPOH
BOCTPEOOBaHBI BHIITYCKHUKH B paMKax
HarpasJIeHUs! TOJrOTOBKH.

[Mpodeccuonanshslii cranaapt 29.002
«CIHEHUUAJIMCT TEXHUYECKOI'O
OBECITIEYEHUA
TEXHOJIOTMYECKHUX [MTPOLECCOB
IMPOMN3BOACTBA [TPUBOPOB
KBAHTOBOW SJIEKTPOHUKHU U
DOOTOHUKwu», yTBEpKICHHBIN
IpuKa3oM MUHHCTEpCTBa Tpya U
COLMANILHOM 3a1uThl Poccuiickoit
Oenepaunn ot 7 cenrsiops 2015 r. N
598H,

O0o001eHHas TpyoBast GYHKIMS

D. Texauueckas moaroToBKa
TEXHOJIOTUUECKOH 0a3bl MPOM3BOACTBA
pruOOPOB KBAaHTOBOH IIEKTPOHUKH U
(OTOHUKH.

D/04.6 TlpuBeaeHue GpyHKIIMOHATbHBIX
BO3MOXKHOCTEH 000pyZ0BaHNS B
COOTBETCTBHE CTIEIU(YUIECCKIM
TpeOOBaHUIM MPOLIECCOB
HAHOTEXHOJIOTUH

(ypoBeHs kBanudukauu — 6).

[Mpodeccnonanpuenii crangapt 40.011
«CIIEUAJINCT I10 HAYYHO-
NCCIEJOBATEJIbCKUM 1
OIIBITHO-KOHCTPYKTOPCKHM
PA3PABOTKAMY», yTBepaxK1e€HHbII
npuKa3oM MUHHCTEpCTBa Tpyia U




colManbHOM 3amuThl Poccuiickoit
®Genepanuu ot 04 mapta 2014 rona N
121H,

O6o06menHas TpyaoBas QyHKIUS

A. IlpoBeneHue Hay4HO-
HCCIIEIOBATEIBCKIX M OTIBITHO-
KOHCTPYKTOPCKUX Pa3paboToOK MO
OTIENBHBIM pa3eliaM TEMBI.

A/02.5 Ocy1ecTBICHUE BBITIOTHCHUS
HKCTIEPUMEHTOB 1 0hopMIICHHUS
Pe3yNbTaTOB UCCIIEIOBaHUN U pa3pabOTOK
(ypoBeHb kBanudukanuu — 5).

[Ipodeccnonanpubnii crangapt 40.037
«CIIEIUAJIUCT I10 PASPABOTKE
TEXHOJIOI'MU ITPON3BOACTBA
[IPMEOPOB KBAHTOBOI
OJIEKTPOHUKHN 1 ®OTOHUKN»,
YTBEPKICHHBII IpUKa30M MUHUCTEPCTBA
TpyJa U COLMAIbHOM 3alllUThI
Poccuiickoit ®enepanun ot 10 urons
2014 roga N 446w,

O6o6muieHHas TpyA0Bas QyHKIUS

D. Pa3pabotka u 060cHOBaHUE
TEXHUYECKHUX TPeOOBaHUH K
MOJICPHH3AIMN TEXHOJIOTHIECKUX JINHNH.
D/02.6 Pa3paboTka TeXHHIECKUX
TpeboBaHMIT K MOJICPHU3AIINN
TEXHOJIOTUUECKHUX JTMHUH C LEIBI0
peanu3ayy KOHIEINN IIPOU3BOJICTBA U
ONTUMU3AINN TEXHOIOTHYECKHIX
MIPOLIECCOB C YU4eTOM TpeOOBaHUH crCTEM
MeHe[)KMEHTa

D/04.6 Pa3paGoTka METOINK H
TEXHUYECKOE PYKOBOJICTBO
9KCHEPUMEHTAIBHON MPOBEPKOI
TEXHOJIOTUYECKUX MPOIIECCOB U
UCCIIEI0BaHUEM TapaMeTPOB
HAHOCTPYKTYPHPOBAaHHBIX MAaTEPHAJIOB




(ypoBeHnb kBanmudukarmu — 6).

Beinonnenue
(byHIaMEHTAIBHBIX U
MPUKJIAHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAJILHOTO
XapakTepa ¢ LEeJbIo
OIpeeICHUs
TEXHUYECKHUX
XapaKTEPUCTUK HOBOMI
TEXHUKH, & TAKKE
KOMILIEKca padoT 1o
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTAI1H.

Xumudaeckoe,
XHAMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO;

CKBO3HBIE BUIBI
podeccroHaIbHOM
JIEATEIILHOCTH B
MIPOMBIIILJICHHOCTH
(B cdepe
OpraHu3aliy U
MIPOBEJICHUS HAYIHO-
HCCIIEIOBATEIbCKUX
U OIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
XUMHYECKOTO H
XHUMHKO-
TEXHOJIOTHYECKOT0
MIPOU3BOICTBA).

[1K-4. Cnocoben
BbIOMpATh METOA
HAy4YHOTO
MCCIICIOBAHMSI, UCXOIS
U3 KOHKPETHBIX 3a7a4,
OpraHU30BBIBATH €TO
OCYIIIECTBIICHUE U
aHATM3UPOBATh
pE3yNbTaThI C
UCTIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00paboTKHU JaHHBIX,
opopMIATH
MIOJTy9YCHHBIC
pe3yJbTaThl B BUJE
0T4Y€eTa, HAYYHOU
nyOJIMKaluy, JOKJIaaa,
TOTOBUTH (IO
PYKOBOJCTBOM)
JIOKYMEHTHI K
NaTeHTOBAHUIO,
0(OpPMIICHHIO HOY-XaYy.

[IK-4.1. 3naet coBpeMeHHbIE

noAXxoJbl K HAYYHOMY HCCJIICIOBAaHUIO.

I1K-4.2. Ymeet ohopMIsITh
MOJTyYEHHBIC PE3YJIbTAThI B BUJIE
oTYeTa, HAy4YHOU MyOJIMKAIUH,
JIOKJIa/1a.

I1K-4.3. Bnaneer coBpeMEeHHBIMU
METOJIaMU 00PaOOTKH JTAHHBIX.

Amnanu3 TpeGoBaHUN K
po(hecCHOHATLHBIM
KOMIIETEHIIUSIM, [IPEIABSIBISIEMbIM
K BBIITYCKHUKAM HarpaBICHUS
MOJATOTOBKU Ha PHIHKE TPYAA,
0000111eHIE 3apyOEKHOTO OIIBITA,
MPOBEJICHUS KOHCYIbTALIUN C
BEIYITUMH padOTONATEIISIMH,
00beIMHEHUSIMU paboTomaTenei
OTpaciy, B KOTOPOH
BOCTpEOOBaHbI BBITYCKHUKH B
paMKax HalpaBJICHUS ITOATOTOBKH.

[TpodeccuonanbHblil cTaHIAPT
40.037 «Crienuanuct no
pa3paboTKe TEXHOIOTUH
MIPOM3BOJICTBA MPUOOPOB
KBAaHTOBOM JIEKTPOHUKH U
(bOTOHUKNY, YTBEPKICHHBIN
MpuKa3oM MUHHUCTEPCTBA TpyAa U
COLMAJIBHOM 3a1uThl Poccuiickon
®enepanuu ot 10 uronsa 2014
roga N 446H,

O060061mmeHHas TpynoBas QyHKIUS
D. Pazpabotka u o60cHOBaHUE
TEXHUYECKUX TPEOOBaHMIA K




MOJIEpHHU3AIIUU TEXHOJIOTUYECKUX
JIMHUH.

D/04.6 Pa3paboTKka METOIUK H
TEXHHYECKOE PYKOBOJICTBO
AKCIEPUMEHTAIBHON TPOBEPKOIA
TEXHOJIOTUYECKHX MPOIECCOB U
MCCJIEIOBAaHUEM [TapaMeTPOB
HAHOCTPYKTYPHBIX MaTePHAIIOB
(ypoBeHb kBanupuKauu — 6).

Brinosinenue
(byHIaMeHTAIIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
XapaxTepa ¢ HeIbI0
oTpeeNeHus
TEXHUYCCKUX
XapaKTePUCTHK HOBOM
TEXHHKH, a TAKIKE
KOMIUIeKca paboT Mo
pa3zpaboTke
TEXHOJIOTUYECKOI
JTOKYMEHTAITHH.

XHUMHUYECKOE,
XHMHKO-
TEXHOJIOTHYECKOE
MPOU3BOICTBO;

CKBO3HBIE BUIBI
npodeccnoHaTEHOM
JeSITEIbHOCTH B
MIPOMBIIIIJICHHOCTH
(B cepe
OpraHH3aIfy U
MIPOBEJICHUS] HAYYHO-
MCCIIETIOBATEIBCKUX
U OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o0mactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BOJICTBA).

I1K-5. Crocoben
paspabarbiBaTh U
BHEAPSTH
WHHOBALIMOHHEIE
TEXHOJOTMYECKUE
IPOIIECCH B 001aCTH
MOJIYYEHHUS U
UCIIOJIB30BaHUs
MaTepHaioB U
prOOPOB AIIEKTPOHHOMN
TCXHUKHU U
HAHODJIEKTPOHUKH.

[1K-5.1. 3naet pu3nKO-XUMUUECKHE
OCHOBBI pabOTHI MPUOOPOB
AIIEKTPOHHON TEXHHUKH, OTYICHHUS
MOHOKPHCTAJIJIOB U MaTEPUAIOB
AIIEKTPOHUKHU M HAHOAJIEKTPOHHUKH.

[1K-5.2. Ymeer npuMeHATH
AHAJTUTUYECKUE U YUCIICHHbIE METObI
B 00J1aCTH MOJIY4E€HHS HOBBIX
MaTepHuajoB U IpubOpoB
ANEKTPOHHOW TEXHHUKHU U
HAHORJIEKTPOHHUKH.

[1K-5.3. Bnageetr meTomaMu
MOJTyYEHHUsI MaTepUasoB IEKTPOHHOM
TCXHHUKHU U HaHOSHeKTpOHI/IKI/I.

AHanu3 TpeOoBaHMIA K
po(hecCHOHATLHBIM
KOMIICTCHIIHSIM, TTPEIBSBISIEMbIM
K BBIITYCKHUKAM HaIIPaBIICHHSI
MOJTOTOBKH Ha PBIHKE TPY/a,
0000111eHuE 3apYOEIKHOTO OIBITA,
MPOBEJICHUS KOHCYJIBTAIUN C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeIMHEHUAMH paboToaaTenen
OTpAaciy, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B
paMKax HarpaBJICHUS ITOJATOTOBKH.

[TpodeccrnonanbHbI cTaHAAPT
26.017 «Cneuunanuct mno
IIOATOTOBKE U JKCILTyaTaluu
Hay4HO-IIPOMBIIUIEHHOTO
000pyI0BaHUS /ISl TTOJTYUEHUS
HAaHOCTPYKTypupoBaHHbIX PV D-
MTOKPBITUI», YTBEPIKAECHHBII
MIpUKa3oM MUHHUCTEPCTBA TpyAa U
coLMaNbHON 3amuThl Poccuiickon
®enepannu ot 29 aBrycra 2017 1.
N 644H,




OO6o0menHas TpyaoBas QpyHKITUS
C. Opranuzanus
IIPOM3BOJICTBEHHOTO Ipoliecca
HaHECEHUS
HaHOCTPYKTYpUpOBaHHOTO PVD-
TTOKPBITHSL.

C/05.6. KoHTpoib cobmoaeHust
TEXHOJIOTHYECKUX MPOIECCOB Ha
yuactke PVD-nokpeituii (ypoBeHb
KBaH UKy — 6).

[TpodeccnonanbHbIi cTaHAAPT
29.002 «Cnenuanuct
TEXHUYECKOTO 00eCTICUCHHUS
TEXHOJIOTUYECKHUX MPOIIECCOB
MIPOM3BOJICTBA TIPHOOPOB
KBaHTOBOM 3JIEKTPOHUKH U
(OTOHUKHY, YTBEPKICHHBIN
npuKa3oM MuHHCTEpCTBA TPYa U
COLMAIIBHOM 3amuThl Poccuiickon
®eneparuu ot 7 ceHtadps 2015 r.
N 598H,

O06o0menHas TpyaoBas GyHKIUS
D. Texanyeckas OAroOTOBKa
TEXHOJOTUYECKON Oa3bl
IIPOM3BOJICTBA NPUOOPOB
KBaHTOBOU 3JICKTPOHUKH U
(bOTOHUKH.

D/04.6 ITpuBencuwme
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH
000py/I0BaHUS B COOTBETCTBHE
crenupuIecKuM TpeOOBaHUIM
MIPOIIECCOB HAHOTEXHOJIOTUN
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(ypoBeHb KBanu(uKaIuum — 6).

[TpodeccuonanbHblil cTaHIAPT
40.037 «Crienuanuct 1o
pa3paboTKe TEXHOJIOTUU
MIPOM3BOJICTBA MPHOOPOB
KBaHTOBOI 3JIEKTPOHUKHU U
(OTOHMKMY, YTBEPIKICHHBIN
npuKa3zoM MuHHCTEpCTBa TpyJa U
COLMAJIBHOM 3auThl Poccuiickon
®enepanuu ot 10 uronsa 2014
rojga N 446w,

O6006mmenHas TpynoBas QyHKIUs
D. Pa3zpabotka u o0ocHOBaHUE
TEXHUUYECKUX TPeOOBaHUM K
MOJICPHU3ALUH TEXHOJIOTUIECKUX
JIMHUMN.

D/02.6 Pa3paboTka TEXHUIECKHUX
TpeOOBaHUI K MOJIEPHHU3AIIUU
TEXHOJIOTUIECKUX JIMHUHN C LETBIO
peanu3ay KOHIEIUH
MIPOM3BOJICTBA U ONITUMH3AINN
TEXHOJIOTHYECKUX TPOLIECCOB C
y4eToM TpeOOBaHUM CUCTEM
MEHEKMEHTa

D/04.6 Pa3paboTka METOTUK U
TEXHUYECKOE PYKOBOJICTBO
JKCIIEPUMEHTAIILHON ITPOBEPKOU
TEXHOJIOTUIECKUX MPOIECCOB U
UCCIIeIOBaHUEM TTapaMeTPOB
HaHOCTPYKTYPHBIX MaTe€pHajIoB
(ypoBeHb kBaMpUKauy — 6).
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B pesynbrare npoxoxKaeHus MPaKTUKU CTYIEHT OaKalaBpHaTa J0JIKEH:

3uamo:

— TMOpPAJOK OpraHu3aluM, IUIAHUPOBAHUS U NPOBEACHMS HAy4YHO-HCCIIEJOBATEIbCKUX
paboT ¢ UCIOIb30BAaHUEM TOCIIETHIX HAYYHO-TEXHUYECKHUX JOCTHKCHUN B TaHHON 00JIacTH;

— TEOPeTHYECKHE OCHOBbl pPOCTa MOHOKPUCTAJUIOB, IIOJYyYEHHS MaTepHaoB
9JIEKTPOHUKHU U U3JIEJIUN U3 HUX, IPUMEHATh 3TH 3HaHUS HA IPAKTUKE;

— CBOMCTBa XMMHUYECKHX 3JJIEMEHTOB, COCAMHEHUH M MaTepUaloB Ha MX OCHOBE JUIA
pelLIeHUs HayYHO-HCCIIeI0BATEIbCKHX 3a/1a4;

Ymemn:

— OCYUIECTBJIATH MOUCK, 00pabOTKy M aHAIMW3 HAyYHO-TEXHHUUECKOW MH(POPMAILUHU T10
IpOQIITIO BEINOJIHAEMON pabOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX NPUOOpax, OPraHN30BbIBATh IPOBEIEHUE IKCIIEPUMEHTOB
U MCIIBITaHUM, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

— TMPUMEHATh TEOPETUYECKHE 3HAHUS, TOJYYECHHBIE MpPH M3YYEHUU ECTECTBEHHO-
HAYYHBIX JUCLUUIUIMH JUUIsl aHAJIN3a SKCIICPUMEHTAIBHBIX JIaHHBIX;

Braoemu:

— CIIOCOOHOCTBIO pemaTh TOCTABJICHHBIE 3aJaud, WCIOJb3ysd YMEHHS W HaBBIKUA B
OpraHu3alK HayYHO-HCCIEeI0BATENbCKUX U TEXHOJIOTHYECKUX paldoT;

— CIOCOOHOCTBIO HW3ydaTh HAYYHO-TEXHHUYECKYI0O HWH(POPMANWIO, OTCUYECTBEHHBIA U
3apyOeKHBIN OIBIT MO0 TEMATUKE UCCIICTOBAHMS.

3. OBbEM INPAKTUKHU U BUJIbl YYEBHOM PABOTHI

IIpakTrka mpoBoauTCcs B 7 ceMecTpe Ha 0a3e 3HaHUI, MOJyYEHHBIX CTYyJEHTaMU IpU
u3ydyeHnn gucuuiuinH - HampasieHus  18.03.01 Xumuuyeckas TexHOJOrusi, 1npoduib
«XHMHYeCKAs TeXHOJIOTHSl MATePHAJOB JIEKTPOHUKM». KOHTpOIb OCBOEHMS CTyIEHTaMu
MaTepuaia MpakTUKHU OCYIIECTBIIAETCS IyTEM IIPOBEICHUS 3a4ETa C OLIEHKOM.

O0bem NpakTUKH
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4.
O01as TPyA10€eMKOCTh NPAKTHKH 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHSA: 3 112 84
B TOM 4HcJje B GopMe NPAaKTHYECKO MOAT0TOBKH 1 32 24
By koHTakTHOM paboThl IPaKTHUECKas: 3 112 84
B TOM 4ucIIe B popMe MPAKTUYECKONH NOJTOTOBKU 1 32 24
CamocrosiTejibHas padoTa 4 140 105
KonTakTHas camocrositensHas paboTa 4 0,4 0,3
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeTIOB IPAKTUKH 139,6 | 104,7
Buj kouTpoJs: 3au. ¢ oleHK.

4. COOEP) KAHUE NPAKTUKHU

4.1. Pa3nenbl NPAKTUKH U BU/IbI 3aHATHH

AxazneM. JacoB
Pasnen HanmenoBanwme paziena Beero Aynur. Cam. 3auem c
pabota pabota | owuenk.
1 Pa3nes 1. BrinonHenne Hay4HbIX 120 50 70
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HICCIIENOBAHUM.
2 Paspnen 2. IloaroroBka Hay4HOro 132 62 70 +
JIOKJIaJla ¥ IPE3EHTalUY.
UTOro 252 112 140 +

4.2. Coaep:xanue pa3jiesioB NPaAKTHKHU

Pazjen 1. Bolno/iHeHNe HAYYHBIX HCCJIEIOBAHMIA.

CocraBienue mporpamMmbl  uccienoBaHusa. CTpyKTypa W COJEpP)KaHHUE OCHOBHBIX
pa3zesioB OTYETa O HAYYHO-UCCIICI0BATEILCKOM padoTe.

dopMynHrpoBaHUE IEJIeH U 3a7a4 UCCIEIOBAHUS; COCTABICHUE aHAIMTUYECKOTO 0030pa
0 TEME HUCCIENOBaHUS; BHIOOP A(D(PEKTUBHBIX METOJOB M METOJIUK JOCTHKCHHUS >KEIIaeMBIX
PEe3yJbTaTOB UCCIIEAOBAHMUS.

[IpoBenenne COOTBETCTBYIOIIMX 3KCIEPUMEHTOB JUISI IOJYYEHUS [PAKTUUYECKUX
pe3ylbTaTOB; aHAW3, HWHTEpHpeTamuss ©  O0000IICHHE  pe3ylnbTaTOB  HMCCIICIOBAHUS,
(dhopMyIMpOBKa BBHIBOIOB; HAITMCAHUE OTUYETA.

Pa3nes 2. IlloaroroBka Hay4HoOro J0KJIaja U NMpe3eHTalun

CocrapiieHne IIjIaHa JOKJIaaa. OCI)OpMJ'ICHI/Ie IMPC3CHTAllUN. OnpeﬂeneHI/Ie TaliMUHTa
JOKJIaaa.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSM K PE3YJIBTATAM OCBOEHUS IIPAKTUKH

Ne B pe3ynbrare NpoxX0oxkKaeHHs PAKTUKUA CTYACHT JTOJIKEH: Pagfeﬂ Paszz[eﬂ
3HaTh:

{ |~ TOpS/IOK ~OpraHM3aluMW, TNIAHUPOBAHMA U TPOBE/ICHUS  HAYYHO-MCCIIE/I0BATEINBCKUX pabor ¢ + +
MCII0JIb30BAaHUEM IIOCIIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B JaHHOW 00J1acTH;

o |~ TEOpETHHeCKHEe OCHOBBI POCTA MOHOKDHCTAJIIOB, MOJYYEHHsS MATEPHAOB SJIEKTPOHUKH U U3JIeNui U3 + +
HUX, IPUMEHSTh 3TU 3HAHUS Ha NIPAKTHUKE;

3 |- CBOMCTBA XMMMYECKUX DJIEMEHTOB, COCJUHEHHM M MaTepHajOB Ha UX OCHOBE JUIsl PELICHUS HAy4HO- + +
HCCJIEIOBATEIbCKUX 3aJa4;

Ymersn:

4 |~ OCYWIECTBIATH TOMCK, 00pabOTKy M aHaJIW3 HAyYHO-TEXHUYECKOM uHpopManuu 1O HPOPHIII0 + +
BBINOJIHAEMOW PabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHI;

5 |~ paboTaTh Ha COBPEMEHHBIX NpPUOOpax, OPraHU30BBIBATH MPOBEJICHHE 3KCIIEPUMEHTOB M MCIBITAaHHM, + +
IIPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTAThI;

6 |~ TIPUMEHATH TEOPETHYECKHE 3HAHMS, MIOTYIEHHBIE NIPH M3YICHNH eCTECTBEHHO-HAYYHBIX JIUCIMTLTHH JTS + +
aHaJIM3a SKCIIEPUMEHTAIIbHBIX JAHHBIX;

Biaagern:

7 |- CIOCOOHOCTBIO PellaTh MMOCTABJICHHBIE 33/1a4, MCIIOJb3ysd YMEHHS M HaBBIKM B OpraHU3allMd HAy4HO- + +
HCCIIEIOBATENILCKUX U TEXHOJIOTHYECKHX paboT;

g |- CIIOCOOHOCTBIO M3y4yaTh HAYYHO-TEXHUYECKYIO MH(OpMalMIO, OTE€UECTBEHHBIH U 3apyOeXHBIH OIBIT IO + +
TEMaTUKE UCCIIEJOBAHMSL.

B pe3ynbrare npoxoxaeHus MPaKTHUKU CTYJEHT JOKEH NMPUOOPECTH CIeIyIOINe YHUgepcanibHble U nnpodhecconanvhvle KOMnemenyuu
U UHOUKAMOPbL UX OOCHUICCHUA:

Koa n nHaumenoBanue YK Koa n HauMeHOBaHHe MHAUKATOPA 10CTHKEHUS
VYK-1. Cnocoben ocymecTBisaTh Mouck,| YK-1.1 3naer wmeronuku moucka, cbopa u 00pabOTKH

9 KPUTHYECKHH aHaIN3 u CUHTE3 | HHQOpMAIMK; aKTyaJdbHblE POCCUHCKHE U 3apyOeKHbIE + +

uHpOpMallUK, TPUMEHATh  CUCTEMHBIN | MCTOYHUKA HH(popMalMu B cdepe MpodeccCHOHATbHON
MOJIXOJT JJIsl pellIeHUs OCTaBJICHHBIX 3a/1a4 | IeATeIbHOCTH; METOJ] CUCTEMHOTO aHaJIN3a
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VK-1.2 VYmeer npuMeHSATh METOJMKH TIOHMCKa, cOopa u
00paboTKu H(DOPMALINK; OCYIIECTBISATh KPUTHUSCKUN aHATN3

10 U CHHTE3 MH(pOpPMAIUH, TOJTYYEHHOW M3 pa3HbIX UCTOYHHKOB;
IIPUMEHSTh CUCTEMHBIN MOAXOJ JJIsl PEIICHUs OCTaBJIEHHBIX
3a1a4
VK-1.3 Bmageer HaBbIKamMH TIOMCKa, cOopa U 00paboTKW,

11 KPpUTMYECKOI'O  aHalu3a M CUHTe3a  MHpOpMaiuy;
WCIOJIb30BAHUS  CHUCTEMHOIO  MOAXOAa I pELICHUs
IIOCTABJICHHBIX 3a7a4

Koa n HaumenoBanue I1K Koa n HaumeHoBaHue uHAuKaTopa nocruskenus IK
I1K-2. CnocobOeH u3y4yarb Hay4qHO- IIK-2.1. 3HaeT coBpeMEeHHBIE TOAXO0/IbI K HAYYHOMY

11 |TEXHHUECKYIO nH(pOpPMAaLIKIO, OMBIT O HCCIIEI0OBAaHUIO; TOPSAJOK BBICTPAUBAHMSI IOTUYECKUX
TeMaTHUKe UCCIIeI0BAaHMs, BBIOMPATh METO/I | B3aMMOCBSI3€il MEXy pa3IMUHbIMU JIUTEPATYPHBIMU
HAy4YHOT'O UCCJIEI0BAHUS, UCXOMS U3 HMCTOYHUKAMHU.
KOHKPETHBIX 3a/1a4, OPraHU30BbIBaTh €TI0 [1K-2.2. YMeeT ocylecTBIATh MOMCK, 00pabOTKY M aHAIIN3
OCYILIECTBJICHUE U aHAIU3UPOBAThH HAYYHO-TEXHHUYECKOWU MH(POPMAITUH 110 PODUITIO

1p |PE3Y/IBTATEI € HCOB30BAHUEM BBINOJIHAEMON PabOThI, B TOM YHUCIIE C TPUMEHECHHEM
COBPEMEHHBIX METOZ0B 00paOOTKM TaHHBIX, | COBPEMEHHBIX TEXHOJIOTHIA; BBIOMPATh METO] HAYYHOTO
0(opMIIATH MOJTyYeHHbIE PE3YyJIbTATHI B UcclieIoBaHus; 0(OPMIIATH MOTy4YE€HHbIE Pe3yJIbTaThl B BUJIE
BU/JIE OTYETa, HAyYHO! IMyOanKanuu, 0TYeTa, Hay4YHOU NMyOJuKaluu, T0KIaa.
JIOKJIa/1a, TOTOBUTH (TIOJI PYKOBOJCTBOM) [1K-2.3. Bnaneet HaBbikaMu OOpamieHus: C HAy4YHOU 1

13 |MOKyMEHTBI K TATEHTOBAHHIO, ODOPMIIEHHUIO | TEXHMYECKON JIMTEPATYPOIl; COBPEMEHHBIMH METOIaMU
HOYy-Xay 00pabOTKHU TaHHBIX
I1K-3. CnocobeH pa3pabaTbIBaTh U I1K-3.1. 3HaeT GpU3NKO-XMMHUYECKHE OCHOBBI paOOTHI

14 |BHEPATH HHHOBALMOHHbIC MpUOOPOB AIEKTPOHHON TEXHUKHU, TOTYyUEHUS
TEXHOJIOTHYECKHE TPOIIECCHl B 00JIACTH MOHOKPHUCTAJIJIOB U MaTEPUAIIOB DJIEKTPOHUKH U
MOJIy4EHUS U UCTOIb30BaHUS MaTEPHAJIOB M | HAHOAJIEKTPOHHKH.
pUOOPOB ANEKTPOHHON TEXHUKH U [IK-3.2. YMeeT npUMEHSTh aHAIUTUUECKUE U YNCIICHHbBIE

15 |HAHOA3IEKTPOHUKHU METO/IbI B 00JIACTH MOTYYEHHs] HOBBIX MaTEpUaJIoB U

HpI/I60pOB BHCKTpOHHOﬁ TCXHUKH U HAHODJICKTPOHHUKHN
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[1K-3.3. YMeeT npuMeHsITh aHATUTHYECKUE U YUCIICHHBIC
METO/IbI B 00JIACTH MOTYYCHHSI HOBBIX MAaTEPHUAJIOB U
pUOOPOB AIIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTHyecKkue 3aHATUSA
Y4eOHBIM IUIAaHOM MOATOTOBKHM OakanaBpoB mo HamparieHuto 18.03.01 Xummueckas
TEXHOJIOTHS, TPOQUIL «XUMUYECKasi TEXHOJIOTHS MaTEPHAIIOB AJICKTPOHUKUY MPEIYCMOTPEHO
IPOBEICHUE MPAKTHUCCKUX 3aHATHI B 00beMe 112 akamem. 4. (3 3.E.)
[IpakTuueckue  3aHATHS ~ COCTOST B BBIIOJHEHUMM  OOY4YalOIIMMCS  HAy4HO-
UCCIIEIOBATENLCKOM pPabOThl MO HWHAMBHAYalbHON Temaruke. llpuMmepHBIi mepedyeHb TeM
HAyYHO-UCCIIEIOBATEIILCKUX PA0OT MPUBEACH B 1. 8.1 HACTOSIIEH TPOTPaAMMBI.

6.2. JlabopaTopHbIe 3aHATHSA
Y4eOHBIM IUIAaHOM MOATOTOBKHM OakanaBpoB 1o HamparieHuto 18.03.01 Xummueckas
TEXHOJIOTUS, TPOPHIb «XHUMUYECKas TEXHOJOTUS MAaTEpUaNOB JJIEKTPOHUKUY» TPOBEICHHE
71a00PaTOPHBIX 3aHATUN MO MIPAKTUKE HE MPEIYCMOTPEHO.
JlaGopaTtopHble  3aHATUS  COCTOAT B  BBINOJHEHUH  OOYYalOUIMMCS  HAy4yHO-
HCCIIEIOBATENLCKOM pPabOThl MO HMHAMBHIYalbHOM Temaruke. lIpuMepHbIi mNepeueHb TeM
HAy4YHO-UCCIIEI0BATENbCKUX PadOT NMpUBEAEH B I1. 8.1 HacTosIILEeNH TPOrpaMMBlI.

7. CAMOCTOSATEJIBHASA PABOTA

Ha npaktuky y4deOHbIM 1iaHoM BeieneHo 140 akaa. dacoB (105 actpoH. wacoB)
CaMOCTOSITEIIbHOI PabOTHL.

8. MIPUMEPBI OHEHOYHBIX CPEJICTB UISA KOHTPOJISA OCBOEHUSA
IHPAKTUKH

Kommekr OneHOYHBIX CpEeACcTB 10 NPaKTHKE NpPEeAHAa3HA4YeH i1 aTTeCTaluu
00y4JaromuXxcsi Ha COOTBETCTBUE MX TMEPCOHANBHBIX JOCTHXKEHUI MOATAlHBIM TPeOOBaHUSIM
00pa30BaTeNbHON MPOTrpaMMBI, B TOM YHUCJIEe pabodell MporpaMMbl MPAKTUKUA. A Takxke s
OIICHUBAHMS PE3yJbTATOB OOy4YEHUS: 3HAHWM, YMEHUH, BIaJCHUH U YPOBHS MPHOOPETEHHBIX
KOMIIETCHITHH.

KoMmieKT OLleHOYHBIX CPE/ICTB BKIIIOYAET:

- OLICHOYHBIE CPENICTBA ISl MPOBEICHUS TEKYHNIEr0 KOHTPOJISI YCIIEBAEMOCTH B
dbopMe yCTHOTO Ompoca, O3BOJISIONIETO OIEHUBATh M IUATHOCTUPOBATH 3HAHUE (DAKTUYECKOTO
Marepualia, yMEHUE MPABUIIBHO UCIOJIb30BATh CIIELMAIILHBIE TEPMUHBI U TIOHATHSI, INIAHUPOBATH
Y BBITIOJIHATh HAYYHOE UCCIIEIOBAHUE;

- OIICHOYHBIE CPEJICTBA JI MPOBEJICHHUS MTOrOBOTO KOHTPOJS B (opMme 3auera C
OLICHKOH.

8.1. IlpumepHbIii NepeyeHb TeM HAYYHO-UCCIe10BATEeILCKUX PadoT

1. HccnemoBaHusi  TEpMOMETPUYECKMX  CBOHCTB  HEKOTOPBIX  KHCIOPOACOAEPIKAIINX
MOMHHO(DOPOB, AKTHBHPOBAHHBIX Mn*"

2. BripamuBanue npouIMpoBaHHBIX MOHOKPUCTAJUIOB BOJIb(ppamara O6apus

3. MH3yuenue ycnoBuii 00pa3zoBaHus KPUCTAIIOB aHAPAANUTA

4. MatupoBaHHbIE IMOBEPXHOCTH KakK HOBEilllee HampaBleHHE B TEXHOJIOTUU 00pabOTKU
IOBEJIMPHBIX KaMHEH

5. MHccnenoBanue BIUSHHUS HHU3KOYACTOTHBIX BUOpalMii Ha THAPOJUHAMUKY paciiiaBa MpU
pPOCTe KpUCTAJUIOB HUTpATa HaTpHs MeToJioM bpumkmena

6. ®uanutsl ¢ 3ppekTomM cMeHBI 1BETA
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10.

11.
12.
13.
14.

15.
16.
17.
18.

19.
20.

21.

22.
23.

24,
25.
26.
27.

28.
29.

30.

31.

32.

33.
34.

BelpamuBanue M HccienoBaHUE Ja3€PHBIX KPUCTAUIOB CO CTPYKTYpOHl IleenuTa,
AKTUBHPOBAHHBIX NOHAMH Ert Yb*, ce*

[TosyueHue U McciIeA0BaHUE CIOEB HUTPUJA KPEMHMSI U OKCHUJA KPEMHHUS B IIPOU3BOJICTBE
MOII CBUC

HccnenoBanue JIOMUHECIIEHTHBIX CBOWCTB HEKOTOPBIX JIOMHHO(OPOB, aKTHBHPOBAHHBIX
Pre*

W3MepeHne TEmIoNnpoOBOJHOCTH IMOJUKPUCTAIMYECKUX ajMa3HbIX IUIEHOK JIa3€pPHBIM
GII-MeTosoM

HccnenoBanue BAMSHUA HU3KOYACTOTHBIX BUOpaluii Ha poct kpuctamioB PbTe
['eMMomOruecKue 0COOEHHOCTH CHHTETHUECKOTO aMEeTHUCTa

BeolpamuBanue MOHOKPUCTAIIIIOB XPU30JIUTOB

BnusiHue HecTexumomMeTpuM Ha CBOWcTBa KpuctauioB PbTe, BbIpamieHHBIX METOAOM
Bpumxmena npyu HUI3KOYaCTOTHOM BHOPALIMOHHOM BO3/ICHCTBUU HA PACILIAB
Hepannanuonnoe obnaropakxuBaHue Toa3a 1 €ro reMMOJIOTHYECKUE XapaKTePUCTUKU
Cuntes u uccienoBanue ZnS — 1OMUHOPOPOB € OCIIBIM I[BETOM CBEUCHUS

W3yuyenue CBOMCTB KPUCTAIIIOB F€pPMaHOCWICHNTA, JIETHPOBAHHOTO HOHAMU cr¥

Bnusane necrexmomerpum Ha cBoicTBa KpuctaisioB CdTe, BbIpameHHBIX METOAOM
BpukMeHa npu HU3K04acTOTHOM BHOPALIMOHHOM BO3ACHCTBUH Ha PACILIAB

CuHre3 U pocT KapOuaa KpeMHHUSI

CuHTe3 1 uccienoBanue crekiiokepamuky Ha ocHoBe LiGaSiO4 u LiAlGeQy, terupoBanHOiM
vonamu Cr'*

TexHonorust Mojay4eHusl KBAPLEBBIX BOJOKOHHBIX CBETOBOJOB C JAbIPYATOM CTPYKTYpOH
0007109k

HccnenoBanue cBoiictB ZnS*Bi momuHO(pOpOB

OU3NKO-XUMHUYECKUE OCHOBBI O0OJIaropakuBaHusi HedpuUTa U €ro TIeMMOJIOIHYECKHE
XapaKTepUCTUKU

[ToyueHne TpaHyIUPOBAHHBIX TOPOIIKOB JJISi BBIPALIMBAHUS KPUCTAIJIOB METOAOM
Bepneiins.

N3yuenue cBONCTB BilzGeOzo:Fe3+.

Poct u cBoiictBa MonokpuctamioB GdCasO(BO3)s : Er, Ybh.

HccnenoBanue mpoliecca aBTOJETMPOBAHUS IPHU SIUTAKCUU BBICOKOOMHBIX CIIOEB Ha
HU3KOOMHBIX MOJUI0KKAX KPEMHUS.

BimnsiHre 0GydeHus Ha CBOMCTBA repMaHOCHIUICHHTA, iernpoBannoro Cr',

Poct xpucramnoB ¢ropuna ceuniia merogoMm bpumxmena npu BBenennn HY akcmanabHBIX
BUOpanuii B pacras.

HccnenoBaHue MpoleccoB JIa3epHOTO TPaBJIEHUS MOBEPXHOCTH Kalui-TuToHMI(pocdaTa B
TEXHOJIOTHH CO3JJaHUs IEPUOINYECKHU TIOJSIPU30BAHHBIX CTPYKTYP.

[ToyueHne XpHU30MpazoBOro ILBETa B HATypPalIbHBIX XaJLIEZJOHAX METOJIOM XHUMHYECKOIO
OKpaIllMBaHUs.

HMnperaupoBanye NpUpOIHOTO U3yMpY/ia.

CHHTE3 CTEKIIOKePAMUKH Ha OCHOBE CIIOKHBIX CHIIMKATOB, JIErHpoBaHHEX Cr™,
BripanuBanue kpuctaiia pyouaus rekcorujpara cyinb(ara HHUKENs U HU3y4YEeHUE €ro

CBOWCTB.

18



35.
36.
37.

38.

39.
40.
41.
42.
43.
44,

45.

46.
47.

48.

49.
50.

51.
52.

53.
54.

55.
56.

57.
58.

59.
60.

CuHTEe3 YIIepoIHBIX HAHOTPYOOK KaTaTUTUYECKUM ITHUPOIU30OM KHUIKUX YIIIEBOAOPOIOB.
TepMoMeTpuUecKre CBOWCTBA HEKOTOPBIX TIOMHUHO(OPOB HA OCHOBE ZnS.

Poct kpuctaios temutypuaa kaaMus meronoM bpumxkMena npu BeeneHnn HY akcuanbHbIX
BUOpAIHii B pacIuiaB.

HccnenoBanue 1 NOJy4YeHUE HAHOKPUCTAIIIOB OKCH/Ia UTTPHS M TBEPABIX PACTBOPOB Ha €ro
OCHOBE METOJIOM «MSTKOM XUMUM.

OcobenHocTr TepMOOOpPabOTKU OpaHKEBO-KpacHBIX carndupoB Manarackapa

[TosyueHue u vccaen0BaHnEe CBOMCTB KPUCTAJIOB Ipoccyisipa

HccnenoBanue paguaOHHOTO BO3/ICHCTBUS Ha KPUCTAILIBI (popcTepuTa.
MouunmupoBanue OKpacky IOBEIHMPHOTO CIOAyMEHA Y-00JIydeHuEeM

Hecrexnomerpus temnypuia LIMHKa

[TosryueHue npeKypcopoB OKCHUJIa UTTPUS U AIIOMOUTTPUEBOIO I'paHaTa METOAOM «MSITKON
XUMHUN

HccnenoBanre BO3MOKHOCTH CUMTHIBAHHSI TOBPEKICHHON HHPOPMAIIUN HAa TBEPHAOTEIbHBIX
MOJIYTIPOBOJHUKOBBIX HOCUTEJSIX TOMOIIBI0 AaTOMHO-CHJIOBOM MUKPOCKOIIUU

Bnusiaue y-001y4ueHus Ha CBOMCTBA TBEPIBIX pacTBOPOB B cucteMe BijnGeOy — BixFe;039
Pa3paboTka mMeToauku aHajin3a TONOJOTMU 00pa3L0B MHTETPAIBLHBIX MUKPOCXEM METOJIOM
pacTpOBOM 3JIEKTPOHHON MUKPOCKOIIUHU

[Iperm3noHHOEe  ANEKTporpauuecKkoe  M3ydeHHE  DJIEKTPOHHOHM  CTPYKTYpHl |
AIIEKTPOCTATUYECKOTO IMOTEHIIMANA BO (hIroopuTe

®opmupoBaHue N300paKEHUH B FOBEIMPHOM TOIIA3€ C TIOMOIIIBIO JIA3EPHOT0 U3JIyUYEHUs
XHUMHYECKOE TOHUPOBAHUE IMPECHOBOAHOIO KYJIbTHUBUPOBAHHOIO KEMUYTra OpraHMueCKUMU
KpPacCUTEJISIMU.

[MonyueHHne CTEKIOKPUCTATUTMYECKUX CTPYKTYp B cucteme Bi,O3 — SiO;.

HccnenoBaHue  TOMOJOTMM  MHTErPalbHBIX ~ MHUKPOCXEM  METOJOM  IOCJIOMHOIO
MJIa3MOXUMHUYECKOTO TPABJICHUS.

[TosryueHue MeNKOJUCIEPCHOTO MOPOIIKA OKCH/Ia AIFOMUHUS METOI0M CEIMMEHTAIlu!
BolpamuBanue MOHOKPHUCTANIOB Il M3TOTOBJIEHUS CBETOBBIX (UIBTPOB Ha OCHOBE
BO/IOPACTBOPUMBIX cousiel Ni.

HccnenoBanue npoiiecca NOoJMpOBaHUs KBaplia ¢ momouisko pearenta «llomspur»
BolpamuBanue W uccieloBaHHE HOBBIX JIa3€pHBIX KPHUCTAUIOB JABOWHBIX MOJMOIATOB U
BOJIb(ppaMaToB

[TonyueHue yabTpaJucepCHBIX NOPOIIKOB OKCHIA UTTPUS ISl TPO3PAaYHON KEpaMUKU

Poct kpuctaios temutypuaa kaaMus MeToaoM bpumxkMena npu BeeneHnn HY akcmanbHbIX
BUOpanuii B pacras.

Pa3paboTka OCHOB TEXHOJIOTHH CILJIABOB 30JI0Ta YEPHOTO IIBETA JUIsl FOBEIMPHBIX 1ieseil
CHHTe3 ¥ UCCIIeJIOBaHHE TTPO3PAYHON CTeKIOKkepaMuky Ha ocHoBe LiGaSiO4:Cr

8.2. Ilpumepbl BONPOCOB /Il TEKYIEr0 KOHTPOJIS OCBOCHUS MPAKTHKH

KOHTpOHLHLIC pa6OTBI IpoOBOAUTCA B (bopMe YCTHOT'O oOIpoca 1Mo TEME HAYYHO-

HCCIIeIOBATEIILCKOM paboThl. MakcHMalbHas OIEHKA 3a KaXIyro padoty — 20 6aios.

KonTtpoabsnas padora Nel
MaxkcumanbsHas onenka — 20 0amioB
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- [IpeacraBnenuie mporpaMMbl HAYYHOT'O UCCIIEIOBAHUS.

- OCHOBHBIE TOCTHIKEHHUS HAYKU U TTPOU3BOJICTBA MO TEME UCCIIEIOBAHUS.

- AKTYyaJIbHOCTb BBITIOJIHSIEMOM PaOOTHI.

- OO6ocHoBaHHME BBIOOPA M XapaKTEPUCTUKA MPUMEHSIEMBIX METOJ/IOB UCCIICIOBAHUSI.

- [Ipeanonaraembie HaydHbIE | TPAKTHYCCKHE PE3YIHTATHI  BBIMOJHIEMOIO
HCCIIEAOBaHU.

KonTtpoabnas pabora Ne2

MaxkcumanbHas oreHka — 20 6aaioB

- KoHTpOoIb BRIIOTHEHUS POTPaMMbl HAyYHO-HUCCIIEIOBATEILCKON PaOOTHI.

- AHann3 aHATMTUIECKOTo 0030pa Mo TEME HCCIIeI0BaHUS.

- HeoOxonuMocTe  KOPPEKTUPOBKM  T€Mbl M METOAOB  BBIIOJIHIEMOIrO
UCCIICIOBaHMU.

- AHau3 NOJyYEHHBIX HAYYHbBIX PE3YJIbTATOB.

— ['paduueckoe npeacTaBIeHUE PE3yIbTaTOB AKCIIEPUMEHTA.

KonTtpouabnas padora Ne3

MaxkcumanbHas oreHka — 20 6aysos

- CooTBeTcTBHE COIEP)KAHUS OTUETA IIPOrpPaMME HCCIIE0BaHUS.

- KagecTBo oopmiieHus oTueTa.

- CopepxaHue Npe3eHTaluy Hay4HO-HCCIIEA0BATEIbCKOM paboThI.

8.3. UToroBblii KOHTPOJIb OCBOEHHS IPAKTHKH

[Tockonbky y4deOHBIM IUIaH B KayeCTBE HMTOTOBOTO KOHTPOJISI OCBOCHUS MPaKTUKH
pelycMaTpUBaeT MpeCTaBICHUE OTUETa MO BBIIOJIHEHHOM Hay4YHO-UCCIIE0BATEeIbCKOI paboTe
W YCTHBIA JOKJIaJ TIO0 HEH, TO BOMPOCH MO pabore (OPMHUPYIOTCS BO BPEMS BBICTYILICHUS
oOydaromierocss ¢ y4eToM TeMbl paOOoThl, MPEACTABICHHBIX SKCIIEPUMEHTAJIbHBIX JaHHBIX U
(GbOopMBI TIPEICTABICHHS OTYETA.

9. YYUEBHO-METOANYECKOE OBECIIEYHEHUE MNPAKTUKHN
A. Ocnoenan numepamypa

1. AIO. 3unoBbeB, A.I. Uepennuuenko, M.X. AerucoB TexHOIOTHS OpPraHMYECKUX
AIIEKTPOTIOMUHECIIEHTHBIX YCTPOMCTB. TexHOMornueckue mpouecchl. YueOHoe mocooue.
M.: PXTY um. JI.1. Menaeneena, 2012. 64c.

2. N.X. AgserucoB, E.H. Moxesutuna, O.b. Ilerposa. Iloctpoenme P-T-x pmarpamm
¢da3oBbIX paBHOBecui. 3amaunuk, M., PXTY, 2014, 68 c.

3. N.X. AserucoB, E.H. Moxesutruna O.b. IlerpoBa, Iloctpoenme P-T-x pmarpamm
dazoBbIX paBHOBecuid. 3agaunuk, M., PXTYVY, 2014, 68 c.

4. H.I. TI'opamenko, O.b. IlerpoBa, 1.B. CtenanoBa. MeTonbl Uccie10BaHUsI MaTepHaoB
AIIEKTPOHHON TEXHUKH W HaHOMaTepHrayioB. JIabopaTopHbBIN MpakTUKyM: yueb. mocodue /
—M.: PXTY um. JI. 1. Menaeneena, 2012. — 94 c.

5. T'mazaueB, A.B. ®usnueckue OCHOBBI 3JEKTPOHUKH [DIIEKTPOHHBIN pecypc]: yueOHOe
nocobue / A.B. I'mazaues, B.II. IlerpoBuu. — DnektpoH. nan. — Tomck: TITY, 2013. —
208 c. — Pesxum mocryma: https://e.lanbook.com/book/45131. — 3aru. ¢ akpaHa.

b. /lononnumenvnaa numepamypa

6. A.JO. 3unosbeB, A.I. Yepeanunuenko, N.X. ABerucoB TexXHONOTHS OpPraHMYECKUX
AIIEKTPOITIOMHUHECIICHTHBIX YCTPOUCTB. TeopeTnueckue OCHOBBI M MaTepHalbl. Y 4eOHOe
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nmocooue. M.: PXTY um. JI.1. Mengaeneesa, 2010. 62c.

9.2 PexoMeHyeMble HCTOYHMKH HAYYHO-TEXHHYECKOIl HHpOpManMu

Kypnanbl

NG~ E

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

KanroBas Dnexrponuka. ISSN 0368-7147.

Onrtuka u cniekrpockonus ISSN 0030-4034

®wusuka TBepaoro tena. ISSN 0367-3294

Onrtuueckwnii xxypHai. ISSN 1023-5086

Cospemennas snektponuka. (OO0 "CTA-npecc")
Komnonents! u Texnonorun ISSN 2079-6811

®otonuka ISSN 1993-7296

W3BecTus BricIMX y4eOHBIX 3aBeieHUt. Marepuaibl 2ieKTpoHHON TeXxHUKH ISSN 1609-
3577

Ha:«;epHa}I TEXHUKA U OIITOSJICKTPOHHUKA

Advanced optical materials ISSN 2195-1071

Optical and quantum electronics ISSN 0306-8919

Optical materials ISSN 0925-3467

Applied physics B: Lasers and optics ISSN 0946-2171

Laser physics ISSN 1054-660x

Electronics letters ISSN 0013-5194

Advanced materials for optics and electronics ISSN 1057-9257
Advanced electronic materials ISSN 2199-160x

Russian microelectronics ISSN 0098-6658

HUHTEPHET-PECYPCBI

http://intellect.ml/category/electronica-i-fotonika - DnexTponuka u poronuka
http://www.portalnano.ru/ - HanotexHonoruu u HaHomarepuaisl. OepepanbHblii
UHTCPHET-II0PTAI

http://www.laser-portal.ru - Jlazepusiit [Topran

http://www.centerprioritet.ru — CML «IIpuopurer» - TeXHHYECKAsK JOKYMEHTAIHSI
uccienopannit (MKCU) — 3aka3 nuteparypsbl, pycCKOsS3bIYHbIE U3JaHHS
http://nano-portal.ru/ - Hano [Toptan - HanotexHomnoruu Poccun
http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access
http://www.intechopen.com/ - In Tech. Open Science

http://bookfi.org/g/ - BookFinder. Camast GosbInasi 3JeKTpOHHAsE OMOIHOTEKa pyHETa.
[Tonck KHHT U )KypHAIOB

http://www.rsl.ru - Poccuiickas ['ocymapctBennas bubnuorexa

http://www.gpntb.ru - CocynapcTBeHHast myOIMYHas HAyYHO-TEXHUYECKast OMOInoTeKa
Poccnn

http://lib.msu.su - Hayunas Oubimoreka MOCKOBCKOTO TOCYJapCTBEHHOTO YHHBEPCUTETA
http://window.edu.ru - [TomHOTEKCTOBast OMOIMOTEKA YIEOHBIX M Y4eOHO-METOTUUECKIX
MaTepuaoB

http://abc-chemistry.org/ru/ - ABC-Chemistry : becratHast Hay4Has XuMHYeCKast
uHpopManus

http://www.fips.ru/cdfi/fips2009.dll - Caiit ®UIIC. Uudopmarus o nareHTax
http://findebookee.com/ - mouckoBas cuctema 1Mo KHUram

http://elibrary.ru - Hay4anast snexktponHas OuoImorexa

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBIX B

OBPA3OBATEJIBHOM ITPOIIECCE
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http://abc-chemistry.org/ru/
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http://elibrary.ru/

Nudopmannonnyro MOIIEPIKKY U3YYCHUS T CLIUTUTUHBI OCYILIECTBIISIET
Nudopmanmonno-oudamoreunsrii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOPBIA
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOW yueOHOH, Yy4eOHO-METOAMYECKOH U Hay4yHOH
JUTEepaTypoil, HeOOXOIUMON JUIsl OpraHu3alud 00pa3zoBaTENILHOIO Ipolecca MO AUCLUILIUHE.
O6muii 06sem mHOTOOTpacieBoro Gouaa MBI rva 01.01.2023 cocrapnsier 1 727 628 k3.

®onn UBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOH W HAay4YHO-TEXHUYECKOMN
JIUTEpaTypoil B (hopMe MEUaTHBIX U 3JIEKTPOHHBIX M3JaHHN, a TAaKXKe BKIIOYACT O(UIIHAIIBHBIE,
CIpaBOYHO-OMOIMOrpaduueckue, CreuuaIu3upoOBaHHbIE OTEYECTBEHHbIE U  3apyOexkKHbIe
nepuoandeckue u  uHpopManmonnele w3gaHus. MBIl oOecmedmBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, UHHOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuatomuiics obecriedeH CBOOOTHBIM JIOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOU
uMeeTcs JoCTynm K ceth MHTepHEeT W K 3IeKTpoHHO-OuOamoreunoit cucreme (DBC)
YHUBepcUTeTa, KOTOpas COJACPKHUT pa3IMYHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUIMHAM U chOpMHpOBaHa MO COTJIACOBAHMIO C MPaBOOOIaAaTENsIMU yueOHOU U yueOHO-
METOJNYECKOM JINTEPATYPHI.

Jlnst  Oojee  TOJHOTO W ONEPAaTHMBHOTO  CIPAaBOYHO-OMONMOrpaduveckoro u
uH(popmanmoHHoro odciyxuBanuss B MBI peanu3zoBaHa TexHOJOrus DJIEKTPOHHON 1OCTaBKU
JIOKYMEHTOB.

[TonmHbIii TepedeHb JIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MPeICTaBIeH B OCHOBHOW 00pa3oBaTeNIbHON Mporpamme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B coorBercTBMM C Y4eOHBIM TUIAHOM 3aHATHS IO TPAKTUKE MPOBOIATCS B Qopme
MPAKTUYECKON M CAMOCTOATEIbHOU paboThI CTYACHTA.

11.1. O6opynoBanue, HeoOX01UMOe B 00pa30BaTeJIbHOM IpoLiecce:
Jlaboparopun kadeApbl XUMHH M TEXHOJOTMH KPHCTaVIOB, OCHAIIEHHBIC HAYYHBIM W
TEXHOJIOTUIECKUM 000PYAOBaHUEM ISl TIPOBEICHUS HAYYHBIX HCCIICIOBAHUI:

Obopydoeanue 071 NOAVYeHUs  MOHOKPUCHMANIUYECKUX,  NOJUKPUCTIALIUYECKUX,
CMEKNIAHHBIX, KePaAMU1eCKUX Mamepuaioe U MmOoHKONIAEHOYHbIX CIMPYKMYP.

BricokoTeMmneparypHble [E€Yd MIAXTHOTO M UWIMHIPHUYECKOrO (OAHO30HHBIE U
JIBYX30HHBI€) THUIIOB, OCHAILEHHbIE MPOrPAMMHUPYEMBIMU CHUCTEMaMU aBTOMAaTHYECKOTO
perynupoBanus temnepatypbl «Tepmonar-14» u «Tepmonar-16»;

YCTaHOBKM Ui BBIPALIMBAHUS MOHOKPUCTALUIOB MerogoM Yoxpansckoro (MKAH),
meTtosoM bpumxmena (Penmer-2) MoaepHU3UPOBAaHHBIE , TTO3BOJISIONIUM KOHTPOJIUPOBATH Mapo-
ra3oByro armocepy B pOCTOBOW Kamepe;

YCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HaIlbUIEHUs (PE3UCTUBHBIN HarpeB, MarHETPOHHOE
pacIbUICHHE), MOJIEPHU3UPOBAHHBIC JIJISl HAMBLJICHUSI MHOTOCJIIOWHBIX HAaHOPa3MEPHBIX CTPYKTYP
Ha OCHOBE HEOPraHWYECKUX M OPraHUYECKUX IOIYINPOBOJHHUKOBBIX M JIFOMHUHECIIEHUTHBIX
MaTepuasoB.

Komrekc 06opyaoBanus il IPUTOTOBICHUS U KOMIAKTUPOBAHUS IIUXTHI: SJIEKTPOHHBIE
AQHAJMTUYECKUE BECHI, THAPABIMUECKHUIN TIpecc ¢ ycuinueM 10 S50 T., HeoOXoaumasi XuMUYecKas
nocyza, MeJIbHHIIA IapoBast JJabopaTopHas, a TAK)Ke TUIATHHOBBIC TUTIIH.

BreiTsokHBIE  THKaQbl, BECHl TEXHUYSCKHE W AHAIWTHYECKUE, CYIIMIBHBIC IIKaQBbI,
yIbTPa3BYKOBBIE BAHHBI, YCTAHOBKH JIJISl PE3KH, IUTH(OBKHU U MOJTUPOBKU KPUCTAIUIOB U CTEKOI.

ObopydosaHue 018 AHAIU3A NPUMECHO20 COCMABA MAMEPUAIOs:.

Macc-criekrpomMerp ¢ UHAYKTUBHO cBsi3aHHOM Tuiazmoir NexION 300D (Perkin Elmer) ¢
CHUCTEMaMH BBICOKOYHCTOTO BCKPBITHUSA MPOO C MOMOIIBI0 MHUKPOBOJHOBOTO U TEPMHYECKOTO
ABTOKJIaBUPOBAaHUA.

BTOpHUYHO-HOHHBII  Macc-CIEKTPOMETP € BPEMS-IIPOJIETHBIM  MAaccC-aHAJIU3aTOPOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosarue 0151 NPpoBedeHUsi CHeKMPANbHbIX UCCTE008AHUIL.

Cnekrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Cnekrpodoromerpuueckuii kommiekc Ocean Optics, B cocTaBe 2 CIEKTPOPOTOMETPOB
BUJIMMOTO JIMama3oHa, paMaHoBCKoro crektpomerpa (200-2000 cm-1) ¢ Bo3Oyx)maronum
u3nydeHueM 785 HM, cnexkrpomerpa OmmkHero MK numamasona NIR Quest (700-1750 um), ¢
UHTETPUPYIOIIMMU ~ cepaMd ¥ OINTOBOJIOKOHHBIMH  COCIMHHUTEIBHBIMH  KaOessiMH,
CBETOAMOJHBIMHU U JIA3€PHBIMU UCTOYHUKAMU BO30YKICHHUsS B Auana3one 257- 978 Hwm.

Kommiekc ~ oOopynoBanusi  aisi  TPOBENEHHWS  WCCIEIOBAaHUN  CIIEKTPaJIbHO-
JFOMUHECUEHTHBIX Xapakrepuctuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoii aHanmm3sa
KAHETHKH 3aTyXaHHsI JTIOMHUHECICHITHN

OO6opynoBaHue g HCCIEIOBaHUS OOpa3lOB METOJaMHM CKaHUPYIOLIEH 3JIeKTPOHHOM
MHKpPOCKOIIMM M PEHTIEHOCHEeKTpaabHOro Mukpoanamusza — VEGA-3 LUMO (Tesla Inc.) u
INCA Energy 3-D MAX (Oxford Instruments).

O6opynoBanue Ajisl UCCIeI0BaHUs 00pa3lloB METOAAMH ONTUYECKOM MUKPOCKOIUU Stereo
Discovery V.12 (Carl Zeiss), onTiueckrue MUKpOCKOMbI: ospu3annonnsie (MIH-8, [Tonam P-
111), meramnorpapuueckue, nunrepdepennuonnsii MUN-4, nonspuckon ITKC-500, ctomuku
®denopoBa, CTONMMKH JIOOUYHMKOBA; pePpakTOMETPHI >KUIKOCTHBIE U T€0JIOTHYECKHEe, HaOOpHI
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UMMEPCUOHHBIX KUIKOCTEH.
OGopynoBanue sl UCCIAEAOBAHUS OOpPA3IOB PEHTICHOAU(PPAKITMOHHBIMA METOJIAMH —
mudpakromerp Equinox 2000 (Inel Corp.).

Obopyoosanue 0113 UCCIE008aHUSL MEXAHUYECKUX, DNIEKMPUUECKUX U MACHUMHbIX CEOUCME
Mamepuanos:

Hunatromerp borBunkuHBa (kBapueBblii), MukporBepaomep I[IMT-3, depporpad,
xapakrepeorpad, H3MEpUTEIbHOE O0OpYyZOBaHHME JUIS  OLEHKH  3JIEKTPOPH3HMUECKUX
XapaKkTepucTHK MatepuainoB, tepaommerp (E6-13), usmepurens L, C, R uudposoit E7-12.

bubnunoTeka, uMeromas pabodne KOMIBIOTEPHBIE MecTa JUIS CTYACHTOB, OCHAI[CHHBIC
KOMITBIOTEPAMH C BBIXOJ0M B MIHTEpHET U AOCTYIOM K 06a3aM JaHHBIX.

11.2. YueOHO-HATISAAHBIE IOCOOUA
[Tepedyensr mocoOuii MpeACTaBIICH B OCHOBHOM 00pa3oBaTebHON ITporpamMmme.

11.3. KomnbioTepbl, ”HPOPMAIHOHHO-TEJIeKOMMYHHKANMOHHBIE CETH, ANINMAPATHO-
NMporpaMMHBbI€e U ayIMOBH3YaJIbHbIE CPEACTBA:

[lepeuens cpeacTB MpeCTaBlIeH B OCHOBHOI 00pa3oBaTeIbHON IporpaMme.

11.4. IleyaTHble U YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHPOPMAIHOHHBIE PecypPChl:
[lepedenp pecypcoB MpeACTaBICH B OCHOBHOW 00pa3oBaTeIbHON IPOTrpaMMe.

11.5. IlepeyeHb JINLIEH3MOHHOI0 POTPAMMHOI0 00ecredeHust

[lonHbIl nepeyeHb JMIEH3MOHHOTO HIPOrpaMMHOr0 00OecnedyeHHs IMpeCTaBlICH
B OCHOBHOI1 00pa3oBaTeIbHON IporpamMmme.

12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUS IIPAKTUKHA

HaumenoBanue OcHoBHbIE MOKa3aTeu ®opMbI U METOABI
Pa3aeI0B NPAKTHKH OLICHKH KOHTPOJISAA M OLICHKH

Pa3nes 1. Beimosinenne u 3naem: OneHka 3a KOHTPOJIBHBIE
NpeacTaBJIeHue - MOPSAJIOK OpraHuzauuu, | padotsr Nel, 2.
pe3yJbTaTOB HAYYHBIX IUIAaHUPOBaHUs M npoBeneHus | OLeHKa Ha 3aueme ¢ OUeHKoll
HCCJICJOBAHMM. Hay4YHO-HCCIIEI0BATENIBCKUX
BoinonHenne HayqHbIX paboT C  HUCHOIB30BaHUEM
WCCIIEJOBaHMM. MOCJIETHUX Hay4YHO-

TEXHHUYSCKUX JOCTHXKCHHUM B
JTAHHOM 00J1aCTH;

- TEOPETUYECKHUE
OCHOBBI pocra
MOHOKPHUCTAJJIOB, TOJYyYECHUS
MaTepuaigoB SJEKTPOHUKH H
WU3JEIUNA U3 HUX, NPUMEHSTH
9THU 3HAHMS HA MPAKTHUKE;

- CBOMCTBA XHMHUYECKHUX
DJIEMEHTOB, COCOUHEHHH U
MAaTepHaioB Ha KX OCHOBE JIJIs

peuieHus Hay4HO-
HCCIEI0BATSILCKHUX 3a/1a;
Ymeem:
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- OCYIIECTBISITH TOMCK,
00paboTKy M aHaJIM3 HAyYHO-
TEXHUYECKON MH(pOpMaLIUU 110
npoduIto BBITIOJIHSIEMOM
paboTel, B TOM 4YHUCIE C
MPUMEHCHHEM COBPEMEHHBIX
TEXHOJIOTHIA;

- paboratb Ha
COBpPEMEHHBIX npubopax,
OpPraHU30BBIBATH IPOBEICHUE
9KCIIEPUMEHTOB U UCIBITAHUH,
MPOBOJUTH HMX 00pabOTKy u
aHAJIM3UPOBATh PE3yNIbTATHI,

- IPUMCHSITh
TEOPETUUECKHE 3HAHUA,
MOJIYYCHHBIE TIPU HM3yYCHUU
€CTECTBEHHO-HAyYHBIX
TUCIUIUIMH ~ JUISl  aHaim3a
IKCIIEPUMEHTAIBHBIX JTAHHBIX;
Braoeem:

- CIIOCOOHOCTBIO pellaTh
MOCTaBIICHHBIE 3a/1a4w,
WCIIOJNIb3YSl YMEHUS W HaBBIKU
B OpraHu3almuud  Hay4HO-
HCCIIeIOBATEIIECKUX "
TEXHOJOTHYECKHUX padoT;

- CTIIOCOOHOCTBIO
M3y4arb Hay4YHO-
TEXHHUYECKYI0 HH(OPMAIIHIO,
OTEYECTBEHHBIN u
3apyOeKHBIN OTIBIT o
TEMaTHKE UCCIICIOBAHHUS.

Pa3nen 2. Boimmosnenne n
npeacTaBjieHne
Pe3yJIbTAaTOB HAYYHbIX
HCCIeI0BAHMM.
[ToaroroBka Hay4HOTO
JIOKJIaJa U Tpe3eHTal1H.

Buaem:

- CBOMCTBA XHMHYECKUX
JJIEMEHTOB, COE€OUHEHHH U
MaTepuaioB Ha UX OCHOBE AJIs
perieHus Hay4HO-
HCCIIEIOBATENIHCKUX 3a]1a4;
Ymeem:

- OCYILIECTBIISATh TOHUCK,
00paboOTKy M aHaJIu3 HAay4YHO-
TEXHUUYECKOH MH(pOpMaIIUU 10
npouITIo BBITIOJIHAEMOMN
paboTel, B TOM 4YHCIE C
MMPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHIA;

- paboratb Ha
COBPEMEHHBIX npubopax,
OpPraHU30BBIBATh TIPOBEJICHUE
SKCMIEPUMEHTOB U UCIBITAHUM,
MIPOBOAUTh UX OOpabOTKy u
AQHAJIM3UPOBAThH PE3YNIbTATHI;

OrneHka 3a KOHTPOJIBHYIO
padoty Ne3.
OueHka Ha 3aueme ¢ OYEeHKOU
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- PUMEHSTh
TEOPETUIECKHE 3HAHUA,
MOJTyYCHHBIC TPH HU3YyYCHHUU
€CTECTBCHHO-HAYIHBIX
IUCHUIUIAH ~ JUIA  aHaJinu3a
IKCIIEPUMEHTAIBHBIX JIAHHBIX;
Braoeem:

- CIOCOOHOCTBIO pelIaTh
MIOCTaBJICHHBIC 3aj]a4M,
WCIIOJNIb3YSl YMEHUS U HABBIKU
B OpraHu3alid  Hay4dHO-

HCCIIeIOBATEIILCKUX u
TEXHOJIOTHYECKUX PadoT;

- CIIOCOOHOCTBIO
U3y4daTh HAYYHO-
TEXHUUYECKYI0 HH(OPMAIIHIO,
OTEYECTBEHHBIN u
3apyOeKHBIN OTIBIT o

TEMATHUKE UCCIICIOBaHUA.
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13. OCOBEHHOCTHU OPT'AHU3ALINU OBPA30OBATEJIBHOI'O ITPOLECCA JIUISA
HNHBAJINJIO0B U JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOy4eHre UHBAIKUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI OCYIIIECTBIISETCS

B COOTBETCTBUH C:

— IlopsinkoM  opraHu3alMid M OCYLIECTBJICHHMS ~ OOpa3oBaTeNbHOM  JAEATEIbHOCTU
1o 00pa3oBaTebHBIM IPOTPaMMaM BBICHIETO O00pa3oBaHUsT — MporpaMMamM OakalaBpHara,
mporpaMMaM clienuanurera, nporpaMmaM maructparypsel (Ilpukaz MuHuctepcTBa Hayku H
BhICIIEr0 0Opa3oBanus Poccuiickoii ®enepanuu ot 06.04.2021 Ne 245);

— Ilonoxenuem o MOpsAKE OPraHU3ALMU U OCYIIECTBICHUSI 00pa30BaTeNIbHOM 1eATEeIbHOCTH IO
o0pa3oBaTeNbHBIM IPOTrpaMMaM BEICIIErO0 oOpa3oBaHHS — TporpamMmam OakanaBpHara,
nporpaMMaM CIeLUaInTeTa, MporpaMmaM MarucTpatypsl (eaepaabHOr0 ToCyIapCTBEHHOIO
OIO/PKETHOTO 00pa30BaTENBHOIO YUPEKICHHS BBICIIETO oOpa3oBaHus «PoccHiCKUll XHMHKO-
TEXHOJIOTMYecKui yHuBepcuteT uMenu [[.M. MenzeneeBay, IpUHATHIM pELIEHUEM Y UYEHOTO COBETA
PXTY um. JI.N. Menaeneena ot 28.12.2022, npotokon Ne 5;

— MeronnyecKuMU PEKOMEHJALMSIMU [0 OpraHu3aluu o0pa3oBaTEeNBLHOrO Ipolecca s
00y4YeHUs] UHBAIMUJIOB U JIUI[ C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS B 00pa30BaTEIIbHBIX
OpraHMu3aIMsaX BBICHIETO 00pa30BaHUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa3oBaTeNIbHOTO Ipoliecca
(yTBepkaeHsbl 3amectureneM Munucrpa oopazoBanus u Hayku PO A.A. Kinumossim ot 08.04.2014
No AK-44/058H).
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JlonotHeHNsl ¥ N3MEHEeHHUsl K padoueil mporpaMMe NPaKTHKH
«IIpou3BOACTBEHHAs NPAKTHKA: HAYYHO-UCCIEA0BATE/IbCKast padoTa»
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaAMMBI

18.03.01 XumMuueckast TEXHOJIOTHS,

npod b «XUMHUECKasi TEXHOJIOTHS MATEPHATIOB SJIEKTPOHUKH.

®opma 00yueHus: oyHas

Homep
OcHoBaHHE BHECEHUS
n3MeHeHus/ CogeprkaHue TOMOJTHCHHS/M3MEHEHUS
A3MEHEHU/ NOIMOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3ace/laHus Y YeHOTO
1. coBeTa Ne oT
« » 20 .
MIPOTOKOJ 3aceaHusl Y YeHOTO
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHCTEpPCTBO HAYKH U Bhiciero oopazosanus Poccuiickoi ®egepanun
(enepannHoe rocyaapcTBenHoe G1o/zKeTHOe 00pa3oBaTebHOE Y IpeKaeHue
BbICIIEro 00pa3oBaHHsA
«Poccuiicknii XMMHKO-TEXHOJOTHYEeCKH YHHBEPCHTET
umenu /.. Menpaeneena»

«YTBEPXKIAIO»
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«(IPOM3BOJACTBEHHAS IPAKTHKA: IIPEJUTUILJIOMHASL ITPAKTHUKA»

HanpaBienne NOAroTOBKH 18.03.01 XuMuuecKas TEXHOJIOTHUA
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[Iporpamma cocraBieHa mnpodeccopoM  Kadeapbl XUMUU H  TEXHOJOTHH  KPUCTAIJIOB
n.x.H. O.b. [TerpoBoii

[Tporpamma paccmoTpeHa u oo0peHa Ha 3aceJaHuM Kadeapbl XUMUU M TEXHOJIOTUU KpuctamioB PXTY
uM.JI.1. MenneneeBa «16» mas 2023 r., mpotoxom Ne 9.



1. HEJIb 1 3AJIAYH ITPAKTUKH

[Tporpamma cocraBiieHa B COOTBETCTBHHU ¢ TpeOoBaHUIMU DeepantbHOTO rocy1apcTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa BhICHIET0 00pa3oBaHus — OaKaiaBpuaT M0 HAMPaBICHUIO MOATOTOBKH
OakamaBpoB 18.03.01 Xumuueckan mexuonozus (O®PI'OC BO), npopwib «Xumuueckas
MEXHOI02UA__MaAmepuanos Ji1eKmpoHUKu», PEKOMEHIAUUIMA METOIUYECKOW KOMHCCUU U
HAKOIUICHHBIM OITBITOM IMPOBEJCHUS MPAKTUK Kapeapoil xumuu u mexnonocuu kpucmanios PXTY
um. /1. 1. Menpaeneena.

[IporpaMmMa oOTHOCHUTCS K YacTH, GOPMUPYEMOM YJaCTHHKAMH OOpPa30BaTIEIbHBIX
OTHOIIEHMH YyueOHoro ruiaHa Onoka [IpakTuku W paccuMTaHa Ha MPOBEICHUE NPAKTHKU B 8
cemectpe (4 kypc) oOydenms. [IporpamMmma mpeamonaraeT, 4To OOyYarOUIUMECs OCBOWIIM BCE
JTUCIUIUIMHBI U MHBIE MPAKTUKU, IPEAYCMOTPEHHBIE YUEOHBIM TUIAHOM, U UMEIOT TEOPETHUECKYIO U
NPaKTUYECKYIO MMOATOTOBKY B 00JIaCTH KpUCTAIUIOTpaduu, KPUCTAIUIOONITHKH, TIPOIIECCOB B ra3ax M
B BakyyMme, (hM3MUECKON SJIEKTPOHUKH U SIEKTPOHHBIX MPHUOOPOB, TEOPUU POCTA KPUCTAILIOB,
MUHEPAJIOTUH, QU3HUECKON XUMHUH PEATHHOTO KPUCTAIIIA, XUMUYECKAsl TEXHOIOTHS TEXHUICCKUX U
IOBEJTUPHBIX MOHOKPHUCTAIIJIOB U TOHKOIUJICHOYHBIX T'E€TEPOCTPYKTYpP, 00OPYIOBAHUS MPEANPUATHIA
0 TIPOM3BOCTBY TEXHHUECKUX MOHOKPHCTAIIJIOB, UCIIOIH30BAHUS AHUarpaMM (a30BbIX PaBHOBECHIA
IpU CUHTE3€ MaTEpHalioB JJIEKTPOHUKU U (OTOHUKH, METOJOB HCCIEIOBaHHUS MaTEpHUaJoB
(OTOHUKHUU IIEKTPOHUKHU

Leab nMpakTHKM — BHINIOJHEHHE BBIMYCKHOW KBaTU(UKALMOHHOW pabOThI, 3aKperieHue
TEOPETHUYECKUX 3HAHUW M TPAKTUYECKUX HABBIKOB, IMOJYYEHHBIX B IIpoliecce OOydeHUs 10
nporpamme OakanaBpuara; NpuoOpPeTeHHe MPAKTUYECKOTO OMbITa PadOThl C HCTOYHUKAMU HAy4YHO-
TEXHUYECKON HWH(GOpPMAIMHU, OIbITa IMOCTAHOBKH M BBIOJHEHHUS HAyYHO-UCCIIEIOBATEIbCKUX U
MPOEKTHBIX 3aJ1a4; OBJIAJICHIE METOIONIOTHEN U MeToAaMUu 00pabOTKH pe3ylnbTaToOB MCCIEAOBAHNUS;
cOOp, MOJITOTOBKA U aHAIM3 MAaTEPHAJIOB 110 TEMATHUKE BBHIMTYCKHON KBaTU(UKAITMOHHONW PaOOTHI.

3agauyaMu NPAKTHUKHM SBISETCS OKOHYaTelbHOE (OPMUPOBaHHE Y OOYHYaIOIIUXCS
MPOPECCHOHAIBHBIX KOMIETEHIINN, CBA3AHHBIX C MPOM3BOJCTBEHHO-TEXHOJOTUUECKOW U HAYy4YHO-
HCCJIE0BATENbCKON  JeATEIbHOCTBIO: pa3MelieHneM, OJKCIUTyaTtaiueil U  00cmy>KMBaHUEM
TEXHOJIOTHYECKOI0 o0opyioBaHus, yIpaBiIeHUEM TE€XHOJOTHYECKUMHU nporeccamu
MPOMBINIJICHHOTO MTPOU3BOJICTBA, OCBOEHHUEM TEXHOJIOTHUYECKHUX MPOIIECCOB M 00OPYIOBAHUS B XOJI€
MOATOTOBKUA TPOM3BOJICTBA HOBOM MNPOAYKIIMH, COOPOM U H3YyYEHHWEM HAy4YHO-TEXHUUYECKOU
uH(pOpPMaIIUK IO TEMAaTUKE UCCIEeIOBAaHUS, MPOBEICHUEM SKCIIEPUMEHTOB IO 33JJaHHOW METOJIMKE,
aHAJTM30M WX pe3yJbTaTOB W TOATOTOBKOM JaHHBIX JIi COCTABJICHHUS HAYyYHBIX OTYETOB H
MyOMUKaIui 1 T.11.

KoHTposb ycrieBaeMOCTH CTYIEHTOB BEIETCS IO NPUHATOM B YHMBEPCHUTETE PEUTHHIOBOU
CUCTEME.

Pabouast mporpamma MpakTHKA MOXET OBITh peain30BaHa C MPUMEHEHHEM JJIEKTPOHHBIX
00pa30BaTeNbHbBIX TEXHOJIIOTHNA U JIEKTPOHHOTO 00yUYEHUS TIOJTHOCTHIO WM YaCTHUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS IPAKTUKHA

[IpoxoxxaeHne MpakTUKKM TMpH MOArOTOBKe OakamaBpoB 1o Hampasienuto 18.03.01
Xumuueckasns _mexuonocus, TpoWIs «Xumuueckas mexHoNo2Us MAamepuanos 31eKmpoHUKU
HaIlpaBJIEHO HA MPUOOPETEHHE CIECAYIONINX KOMIETEHIUH U HHAUKATOPOB UX J0CTHKEHUS:




IIpodeccrnonajibHbIe KOMNETEHIIUN M HHANKATOPBI UX TOCTHKEHUSI:

OcHoBaHue
3agauga OO0BeKT Wi "
. Kon u Kon u HaumenoBanue (mpodeccronanbHbIN
npogeccuOHaTBLHON o0acTh
CATENBHOCTH SHAHISL "HaumenosBanue 11K nHauKaropa goctxenus [1IK CTaHAapT, aHAIU3 OIBITA)
O060011eHHbIE TPYAOBBIC (DYHKIIMH
HayuHo-ucciieoBaTe/IbCKUH THII 32124 NPO(ecCHOHATBHOM AeATeJbHOCTH
Brinosninenue XUMHUYECKOE, I1K-2. Criocoben I1K-2.1. 3naet coBpemMeHHbIe | AHanu3 TpeOOBAHMI K
(byHIaAMEHTAIBHBIX U | XUMHUKO- U3y4aTh HAy4yHO- MIOJIXO/Ibl K HAYYHOMY poeCCHOHATILHBIM
MPUKJIAIHBIX PabOT TEXHOJIOTHYECKOe TEXHUUYECKYIO MCCJIETIOBAHHIO; TIOPSIOK KOMITIETEHIIHUSIM, IPEABABISIEMBIM K
IIOMCKOBOTO, IIPOU3BO/ICTBO; MH(OpPMALIKIO, ONBIT | BBICTPAaUBAHUS JIOTUUECKUX BBIIIYCKHHKAM HalpaBICHUs
TEOPETUYECKOTO U 10 TeMaTHKe B3aMMOCBS3E MEXIY MOATOTOBKH Ha PBIHKE TPYAa,
JKCIIEpUMEHTaIbHOr0 | CKBO3HBIE BU/JIBI UCCIIEIOBAHMUSI, Pa3IMYHBIME JTUTEPATYPHBIMU | 00001IeHHE 3apyOEKHOTO OITBITA,
Xapakrepa ¢ Uelblo npodeccuoHanbHOM | BEIOUpATh METOA MCTOYHUKAMHU. MPOBEJICHUS KOHCYIbTALIUN C
OIpeeeHUs JIESITEJIbBHOCTH B HAy4yHOTO BEYLIUMU padOTOAATEISIMH,
TEXHUUYECKUX MPOMBIIUICHHOCTH | UCCIIEJIOBAHMUS, [TK-2.2. YMeeT oCcyIecTBIasATh | 00bEIMHEHUSIMU paboTOAaTENeH
XapaKTEPUCTUK (B chepe UCXO4 U3 MOWCK, 00pabOTKY M aHAJIN3 OTpaciu, B KOTOPOH BOCTPEOOBAHBI
HOBOI TEXHUKH, a OpraHHu3aIuu U KOHKPETHBIX 3a/1a4, HAyYHO-TEXHUUECKON BBIITYCKHUKHU B paMKax
TaK)Xe KOMIUIEKca IPOBEJCHUS OpPraHU30BBIBATB €r0 | HHPOPMAITUH TI0 TIPODHUITIO HaIpaBJIEHUS IIOJITOTOBKHU.
paloT 1o pa3paboTke | HayyHO- OCYIIIECTBIIEHUE U BBITIOJTHSAEMOM paboThl, B TOM
TEXHOJIOTUYECKOU UCCJIEIOBATEIbCKUX | aHAIU3UPOBATh qHCIIe C MPUMEHEHUEM IIpodeccuonanbHblil crangapT
JOKYMEHTALUU. U OIIBITHO- pe3ynbTaThl ¢ COBPEMEHHBIX TEXHOJIOTHA; 40.011 «CIIEHUAJIUCT 11O
KOHCTPYKTOPCKHUX HCTIOJIb30BAaHUEM BBIOMPATHh METO]] HAYYHOTO HAVYYHO-
paboT B o0OnacTu COBPEMEHHBIX uccaeJ0BaHus; 0hopMIIATh NCCIIEJOBATEJIbCKUM 1
XMMHYECKOT0 U METOJI0B 00PaOOTKH | TIOJTyYSHHBIC Pe3yJbTaThl B OIIBITHO-
XUMHKO- JAHHBIX, OQOPMIIATh | BHJIE OTYETA, HAYYHOM KOHCTPYKTOPCKHUM
TEXHOJIOTHYECKOTO | MOJTyYEHHBIC myOJMKaIuy, J0KJIaa. PA3PABOTKAMY,
IPOM3BOJICTBA). pE3yNbTaThl B BUJE YTBEPKACHHBIN IIPUKA30M

0T4YeTa, HAYYHOH
myOIMKaIH,
JIOKJIa/1a, TOTOBUTH
(o1 pyKOBOJCTBOM)
JOKYMEHTHI K
NaTeHTOBAHUIO,
0hOpMIICHUIO HOY-

I1K-2.3. Bnageet HaBREIKaMU
oOpaleHus ¢ Hay4YHO! U
TEXHUYECKOH JINTEPATypOH;
COBPEMEHHBIMU METOAAMHU
00paboTKN JaHHBIX

MuHuncrepcTBa Tpyaa u
COITMaJIbHOM 3amuThl Poccuiickom
®enepanuu ot 04 mapra 2014
roga N 121,

O60061meHHas TpynoBas QyHKIUS
A. IlpoBeaenue Hay4HO-
HCCIIeIOBATSIBCKIX M OIBITHO-




xay

KOHCTPYKTOPCKUX Pa3pabOTOK IO
OTIENBHBIM pa3/ieliaM TEMBI.
A/02.5 OcymiecTBieHue
BBITIOJTHEHUS SKCTICPUMEHTOB U
oopmIIeHHS PE3yIIBTATOB
UCCIIEIOBaHUM U pa3paboToK
(ypoBeHb kBamupuKaum — 6).

Beimonnenue
(byHIaMEHTAIBHBIX U
MIPUKJIATHBIX PadboT
TTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO
XapakTepa C 1eJIbIo
onpeeaeHus
TEXHUYECKHUX
XapaKTEPUCTHUK
HOBOM T€XHHUKH, a
TakKe KOMILJIEKca
pabot no pa3paboTke
TEXHOJIOTHISCKOM
JOKYMEHTAIUH.

Xumudaeckoe,
XHMUKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO;

CKBO3HBIE BUBI
npodeCCUOHATLHON
JESITCIIbHOCTH B
HPOMBIIIICHHOCTH
(B chepe
OpraHu3aIuy U
MIPOBEICHUS
Hay4YHO-
HCCIICIOBATEIILCKUX
U OTIBITHO-
KOHCTPYKTOPCKHX
paboT B obnactu
XUMHYECKOTO U
XHUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

[TK-3. Cnocoben
pa3zpabaThiBaTh U
BHEPSTH
MHHOBAIIMOHHbBIE
TEXHOJIOTUYECKHE
MPOIIeCChl B 00J1acTH
MOJTyYeHUS U
MCIIOJIb30BaHUs
MaTepuaioB U
puOopoB
JJIEKTPOHHON
TEXHUKHU U
HaHORJIEKTPOHUKHU

I1K-3.1. 3naer ¢puszuko-
XUMHYECKHUE OCHOBBI paOOTHI
puOOPOB AIIEKTPOHHOMH
TEXHUKH, TIOTYICHHUS
MOHOKPHCTAJIJIOB U
MaTEepPUaJIOB ICKTPOHUKU U
HAHOAJICKTPOHUKH.

[1IK-3.2. YMeeT npuMeHAThH
AHATUTHYECKUE U YUCIICHHBIE
METOJIbI B 00JIACTH MOTYYESHHUS
HOBBIX MaTE€pUaJIOB 1
pruOOPOB ANEKTPOHHOM
TEXHUKH 1 HAHORJIEKTPOHUKHU

[1K-3.3. YmMmeeT npuMeHsTh
aHAIMTUYECKUE U YUCIICHHBIE
METO/Ibl B 00JIaCTH MOTYUYEHUS
HOBBIX MaT€pUAIIOB U
prOOPOB AIEKTPOHHOMN
TEXHHUKHU ¥ HAHODJIEKTPOHHUKH.

AHanu3 TpeboBaHUM K
pohecCHOHATLHBIM
KOMIICTEHIIHSIM, TIPEABSBISCMBIM K
BBIITYCKHUKAM HAIPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/Ia,
00001IeHNE 3apyOEIKHOTO OIBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN C
BEIyIIUMU padOTOMATEIISIMH,
00BbeTMHEHUSMH pabOTOaATENICH
OTpaciu, B KOTOPOH BOCTPEeOOBAHBI
BBIIMYCKHUKHU B paMKax
HaIPaBJICHUS TIOITOTOBKH.

[TpodeccuonanbHbIl cTaHAAPT
29.002 «CIIEHUAJIUCT
TEXHUYECKOI'O
OBECIIEYEHMA
TEXHOJIOTMYECKUX
ITPOLECCOB ITPOU3BO/JICTBA
MTPUEOPOB KBAHTOBOU
OJIEKTPOHUKHU U
OOTOHUKw», yrBepkKACHHBIH
puKazoM MuHHCTEpCTBA Tpyda U
colMaIbHOM 3amuTel Poccuiickoi
®eneparuu ot 7 ceHtadps 2015 r.
N 598H,

O06o00u1eHHas TpyoBas QyHKIHS
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D. Texnuueckasi HOArOTOBKA
TEXHOJIOTUIECKON 0a3bl
MIPOU3BOJICTBA TPUOOPOB
KBAaHTOBOM JIEKTPOHUKH U
(hOTOHMKHU.

D/04.6 I1puBencuue
(GYHKIIMOHAJIBHBIX BO3MOXKHOCTEN
000pyZ0BaHUS B COOTBETCTBHE
cnenuduaeckuM TpeOOBaHUIM
MPOIIECCOB HAHOTEXHOJIOTUHU
(ypoBeHb kBamuuKanuu — 6).

[TpodeccrnonanbHblil cTaHAApT
40.011 «CIIEUUAJIUCT 11O
HAVYYHO-
NCCIEJOBATEJIBCKUM U
OIIBITHO-
KOHCTPYKTOPCKUM
PA3PABOTKAM»,
YTBEPKICHHBINA ITPUKA30M
MuHucTepcTBa TpYyAa U
coIMaIbHOM 3amuTEl Poccuiickoi
®enepauun ot 04 mapra 2014
roga N 121H,

O06o0menHas TpyaoBast QyHKIHS
A. IlpoBenenue Hay4HO-
HCCJIEIOBATEIBCKHUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK IO
OTAENbHBIM pa3/iesiaM TEMBI.
A/02.5 OcymiecTBieHne
BBITOJIHEHUS SKCIIEPUMEHTOB U
odopmIleHUs pe3yIbTaTOB
UCCIIeIOBaHMM U pa3paboToK
(ypoBeHb KBaMH(UKAIIUH — D).




[TpodeccuonanbHbINi cTaHIAPT
40.037 «CIIEUUAJIUCT 11O
PA3PABOTKE TEXHOJIOT'A
I[MPOU3BOJACTBA ITPBOPOB
KBAHTOBOM DJIEKTPOHUKH
N ®OTOHUKW», yrBepx’aeHHBII
npuKa3zoM MuHHCTEpCTBA Tpyda U
COLMaJIbHOM 3a1uThl Poccuiickon
®enepanuu ot 10 uronsg 2014 rona
N 446H,

O06o0wenHas TpyoBas QyHKIUS
D. Pa3paboTka u 060cHOBaHUE
TEXHUUYECKHUX TPeOOBaHUI K
MOJIEpPHU3ALIMU TEXHOJIOTUYECKUX
JIMHUH.

D/02.6 Pa3paboTka TEXHUIECKHUX
TpeOOoBaHUI K MOJIEpHHU3AIUN
TEXHOJIOTUYECKUX JIMHUH C LIEJIBIO
peanu3anuy KOHIEIII
IIPOM3BOJICTBA M ONTUMHU3ALIUU
TE€XHOJIOTUYECKHX IIPOLIECCOB C
y4eToM TpeOOBaHUMN CUCTEM
MEHEIKMEHTa

D/04.6 Pa3paboTka METOIUK U
TEXHUYECKOE PYKOBOJCTBO
JKCIIEPUMEHTAIBHON TPOBEPKOU
TEXHOJIOTUYECKUX IIPOLECCOB U
HCCIIEIOBaHUEM MTapaMeTPOB
HAHOCTPYKTYPHPOBAHHBIX
MaTepuaioB (ypoBEHb

KBaJTH UKy — 6).

TexHos0rn4ecKuii THI 32124 NPO(eCCHOHATBHON 1eATEJIbHOCTH




Beimonnenue
(byHIaMEHTAIBHBIX U
MIPUKIIATHBIX PadboT
TTOMCKOBOTO,
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO
XapakTepa ¢ HeJbIo
onpeeaeHus
TEXHHYECKUX
XapaKTePUCTHK
HOBOM TEXHHKH, a
TaKXe KOMIUIEKCa
paboT 1o pa3paboTke
TEXHOJIOTUYECKOM
JOKYMEHTAIIH.

Xumudaeckoe,
XHMUKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO;

CKBO3HbBIE BUEI
npogeCcCuOHATHHON
JESITEIILHOCTH B
HPOMBIIIICHHOCTH
(B chepe
OpraHu3aIuy u
IPOBEIICHUS
HAYYHO-
HCCIICIOBATEIILCKUX
Y OIBITHO-
KOHCTPYKTOPCKHX
pabot B obytactu
XUMHYECKOTO U
XUMHKO-
TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

IIK-1. Cnocoben
OCYILECTBJIATH
TEXHOJIOTHYECKU I
MpoLECC B
COOTBETCTBUU C
pEerIaMeHTOM U
HCII0JIb30BaTh
TEXHUYECKUE
cpenacTBa s
M3MEPEHUS
OCHOBHBIX
MapaMeTpoB
TEXHOJIOTHYECKOTO
rpouecca, CBOMCTB
CBIPbs M IPOAYKIIUH,
OCYILIECTBJIATH
OILICHKY pe3yJIbTaTOB
aHanms3

[IK-1.1. 3HaeT MTOPSIIOK
OpraHu3aIy, IIAaHUPOBAHUS
u IIPOBECHUS
TEXHOJIOTUYECKOT0 IPOIIecca;
OCHOBHBIE IIPHHIIMIIBI,
METOJIbI U (OPMBI KOHTPOJIS
TEXHOJIOTHYECKOI0 Ipolecca
Y Ka4eCcTBa MPOTYKITNI

[IK-1.2. YMeeT HCIOIL30BATh
TEXHUYECKHUE CpPEICTBA  JUIS
HU3MEPEHUS OCHOBHBIX
napaMeTpoB
TEXHOJIOTHYECKOI0 IpoIiecca,
CBOMCTB CBIPhSl U MPOIYKITUH;
OLICHUTh U MHTEPIPETHPOBATH
MIOJTYYCHHBIC PE3YIIbTATHI.

[1K-1.3. Biageer
COBPEMEHHBIMH METOIaMU
aHallM3a ChIPhs, MATEPUATIOB U

KadgecTBa TOTOBOU
MPOAYKIINH, HaBBIKAaMU
OCYILIECTBIISATH

TEXHOJIOTHYECKUI nponuecc B
COOTBETCTBUH C PCTIIAMCHTOM.

AHanu3 TpedoBaHUM K
podecCHOHATLHBIM
KOMIICTEHIIHSIM, TIPEABSBISEMBIM K
BBIIMTYCKHUKAM HaIPaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00001IeHIE 3apyOEIKHOTO OIBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN C
BEIyIIUMU padOTOAATEISIMH,
00BbeTMHEHUSMH pabOTOaATENICH
OTpaciu, B KOTOPOH BOCTPEOOBAHBI
BBIITYCKHUKHU B paMKax
HaIPaBIICHUS TIOITOTOBKH.

[TpodeccrnonanbHbIN cTaHAAPT
26.017 « CIEHUAJIUCT I1O
[NOAI'OTOBKE 1
OKCIUIYATALIMN HAYYHO-
[MPOMBIIIJIEHHOI'O
OBOPYIOBAHUWA J1JIA
[MTOJIYUEHU A
HAHOCTPYKTYPUPOBAHHBIX
PVD-TTOKPBITH»,
YTBEPKICHHBIA MPUKA30M
MununcrepcTBa Tpyaa u
COLMAJIbHOM 3a1uThl Poccuiickon
®enepauun ot 29 asrycra 2017 r.
N 6444,

O60061meHHas TpynoBas QyHKIUS
C. Opranuzanus
IIPOM3BOJICTBEHHOTO Ipoliecca
HaHECEHUs
HaHOCTPYKTYpupoBaHHOro PVD-
MTOKPBITHSL.

C/05.6. KonTposb cobmoneHust




TEXHOJIOTMYECKUX MTPOLIECCOB HA
yuactke PVD-nokpsiTuii (ypoBeHb
KBaTU(pHUKAIMH — 6).

[TpodeccuonanbHbIi cTaHIAPT
40.037 «CIIEUUAJIUCT 11O
PA3PABOTKE TEXHOJIOT'1
[MPOU3BOJACTBA ITPUBOPOB
KBAHTOBO! DJIEKTPOHUKU
N ®OTOHUKU», yTBepx’AEHHBII
npuKa3oM MuHHCTEpCTBA TpyIa U
COLMAaJIbHOM 3a1uThl Poccuiickon
®enepanuu ot 10 uronsg 2014 rona
N 446H,

O06o0wenHas TpyaoBas QyHKIUS
D. Pa3paboTka u 060cHOBaHUE
TEXHUYECKHUX TPeOOBaHUI K
MOJIEPHU3ALIMU TEXHOJIOTUYECKUX
JIMHUM.

D/02.6 Pa3paboTka TEXHUIECKHUX
TpeOoBaHUI K MOJIEpHHU3AIUN
TEXHOJIOTUYECKHX JIMHUH C LIEJIBIO
peanu3auuy KOHLETII
IIPOM3BOJICTBA U ONTUMHU3ALUU
TE€XHOJIOTHYECKHX IIPOLIECCOB C
y4eToM TpeOOBaHUM CUCTEM
MEHE[KMEHTa

D/04.6 Pa3paboTka METOIUK U
TEXHUYECKOE PYKOBOJCTBO
JKCIIEPUMEHTAIBHON ITPOBEPKOU
TEXHOJIOTUYECKUX IIPOLECCOB U
UCCIIETOBaHUEM [TapaMeTPOB
HAHOCTPYKTYPHPOBAHHBIX
MaTepuasoB (YpOBEHb




KBaTH(pHUKAIH — 6).

Brinosinenue
(byHIaMeHTaJIbHBIX U
MPUKIIAAHBIX PadoOT
MTOMCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTAJILHOTO
XapakrTepa ¢ Uebio
oTpeaeNneHus
TEXHUYCCKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKOU
JOKYMEHTAITUH.

XuMHudeckoe,
XHMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO;

CKBO3HBIE BUIBI
npohecCHOHATLHOM
JESITEIbHOCTH B
MIPOMBIIIIIICHHOCTH
(B cepe
OpTraHHU3aIH H
MPOBEJCHUS
HAy4YHO-
UCCIIEIOBATEIILCKUX
U OITBITHO-
KOHCTPYKTOPCKHX
pabot B obnactu
XUMHYECKOTO U
XUMHKO-
TE€XHOJIOTHYECKOTO
IIPOU3BO/ICTBA).

[TK-4. Cniocoben
BBIOMPATH
obopyoBaHue u
TEXHOJIOTUIECKUE
napaMmeTpsl mporecca
JUTSL IPOM3BOJICTBA
MaTepuaioB U
puoOpOB
AIEKTPOHHOU
TEXHUKU U
HAHOJICKTPOHUKH

[K-4.1.

TEXHOJIOTUYECKOe
obopymoBanue TUTSE
NPOU3BOJACTBA MaTEpUANOB U
pudopoB JIEKTPOHHOMI
TEXHUKH M HaHOAJIEKTPOHUKU
U TIPaBUJIA €T0 IKCIUTyaTalluu

3Haer

[IK-4.2. VYmeer mnoaduparh
TEXHOJIOTHYECKHE TMapaMeTphbl

mporuecca MIPOU3BOJCTBA
MaTepuajoB H  HpubopoB
AJEKTPOHHOW  TEXHUKH U
HaHORJIEKTPOHUKH

[1IK-4.3. Bmameer ocHoBamMu
MIPOCKTUPOBAHUS

TEXHOJIOTHYECKON JIMHAN
MPOU3BOJICTBA MAaTEpPHAIOB H
npubopoB ANEKTPOHHOM
TEXHUKH ¥ HAHORJIEKTPOHHUKHU

AHann3 TpeOoBaHMIA K
poheCCHOHATILHBIM
KOMITETEHITHSIM, IPEABSBISEMBbIM K
BBIITYCKHIKAM HaIlPaBJICHHS
MOJITOTOBKM Ha PBIHKE TPy/a,
0000111eHIE 3apYOSKHOTO OITBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU paObOTOAATEISIMH,
00BbEeTMHEHUSIMU paboTonarenen
OTpaciu, B KOTOPOi BOCTPEOOBaHbI
BBIITYCKHHKHU B paMKax
HaIpPaBJICHUS TIOATOTOBKH.

[TpodeccuonanbHbIN cTaHIAPT
26.017 «CIIEHUAJIUCT 110
ITOAI'OTOBKE "
OKCIUIYATAIMN HAYYHO-
I[TPOMBIIIJIEHHOI'O
OBOPYJIOBAHUA JJIA
[TOJIYUEHUA
HAHOCTPYKTYPUPOBAHHBIX
PVD-TIOKPBITU»,
YTBEPKICHHBINA ITPUKA30M
MunucrepcTBa Tpya u
colMaIbHOM 3amuTEl Poccuiickoi
®enepauun ot 29 asrycra 2017 r.
N 644n,

O6o0mienHas TpyaoBas QyHKIHS
C. Opraauszanus
IIPOU3BOJICTBEHHOIO IIpoliecca
HaHECeHMs
HaHOCTPYKTypupoBaHHoro PVD-
MTOKPBITHSL.
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C/05.6. KoHTpoib coOmoeHus
TEXHOJIOTUYECKHX MPOIECCOB Ha
yaactke PVD-nokpeituii (ypoBeHb
KB UK — 6).

[TpodeccrnonanbHbIi cTaHAAPT
29.002 «CITEHUAJIUCT
TEXHUYECKOI'O
OBECITEYEHU A
TEXHOJIOTMYECKUX
[MPOLIECCOB ITPOU3BO/JICTBA
[TPUBOPOB KBAHTOBOH
DJIEKTPOHUKU U
OOTOHUKWN», yrBepxaeHHbII
npuKa3oM MuHHCTEpCTBA TpyJa U
COLMAaJIbHOM 3a1uThl Poccuiickon
®denepanun ot 7 ceHTAOps 2015 .
N 598H,

O06o0meHHas TpyoBast QyHKIUS
D. Texunueckasi MOATOTOBKA
TEXHOJIOTUYECKON Oa3bl
MIPOU3BOJICTBA IPHOOPOB
KBaHTOBOU 2JIEKTPOHUKH U
(hOTOHHKHU.

D/04.6 TIpuBencuue
(YHKIIMOHAJIBHBIX BO3MOKHOCTEN
000pyZI0BaHUS B COOTBETCTBHE
crenupuiIeckuM TpeOoBaHUAM
MPOLIECCOB HAHOTEXHOJIOTUH
(ypoBeHb KBamupUKaIu — 6).

[IpodeccuonanpHbIi cTaHIAPT
40.011 «CITEUUAJIUCT T10
HAYYHO-
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NCCIEOOBATEJIbCKUM U
OIIBITHO-
KOHCTPYKTOPCKHUM
PA3PABOTKAM»,
YTBEPKACHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
coLMaIbHOM 3amuThl Poccuiickoi
®enepanun ot 04 mapra 2014
roga N 1215,

Oo6o0miennas TpyaoBast QyHKIHS
A. IlpoBenenue Hay4HO-
HCCIIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK IO
OTJEJIbHBIM pa3jiejaM TEMBI.
A/02.5 OcymiectBneHue
BBITTOJIHEHUS SKCIIEPUMEHTOB U
odopmileHUs pe3yabTaTOB
UCCIIEIOBaHUM U pa3paboToK
(ypoBenb kBanudukanuu — 5).
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B pesynbrare npoxoxaeHus MPaKTUKU 00YJaroLIUics JOKEeH:

3nams.

— OCHOBBI OPraHU3allMA U METOAO0JIOTHIO HAyYHBIX UCCIIEA0BAHUM;

— COBPEMEHHbIE HayYHbI€ KOHLEIIMU B 00JIaCTH HEOPIraHUYECKOI'0 MaTEPUAIOBEACHNUS;

— CTPYKTYPY ¥ METOIbl YIPABJIEHUS COBPEMEHHBIM IIPOM3BOACTBOM MAaTEpUAJIOB
JJIEKTPOHUKH.

Ymemn:

— paboTaTh C Hay4YHbIMM TEKCTaMH, I[10JIb30BaThCsl HAYYHO-CIIPABOYHBIM alIapaToM,
0(OPMIIATH pe3ysIbTaThl HAYYHBIX UCCIIEAOBAHMIA;

— WCIOJB30BaThb  IIOJYYECHHbIE  TEOPETHYECKHE  3HAaHHUA  JUII  IPOCKTUPOBAHMS
TEXHOJIOTMYECKUX JIMHUW MIPEATIPUATUI 3JIEKTPOHHOU IPOMBIIIEHHOCTH.

Braoemy:

— HaBbIKAMU CAMOCTOSATEIbHOM Hay4YHO-UCCIIEJOBATENbCKON JESTEIbHOCTH, pabdOThl C
MCTOYHHKAMHU HAy4YHOU MH(pOpMannu, pedeprupoBaHms HAYIHBIX MyOINKALIN;

— METOJJaMH IIPOEKTUPOBAHMS OCHOBHBIX M BCIIOMOTaTEJIbHBIX LE€XOB IIPOM3BOJICTBA
MOHOKPHCTAIIJIOB, MaTEPHAJIOB AJIEKTPOHUKU M (DOTOHUKH, CIIOCOOAMHU pacdeTa TEXHOJIOTHYECKOTO
000pyOBaHUS.

3. OFBbEM ITPAKTUKH Y BUJIbI YYEBHOM PABOTHI

[Ipaktuka npoBomutTcst B 8 cemectpe. MTOTrOBBI KOHTPOJL TMPOXOXKICHHUS TPAKTHKH
OCYILIECTBIISIETCS IIyTEM IIPOBEICHMS 3a4€Ta C OLEHKOM.

O0beM NpaKTUKH
Bup yueOHoit padoTbl Axax, | Acrp.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 9 324 243
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHA: 0 0 0
CamocrosiTesabHasi padora 9 324 243
KonTakTHas camocrositensHas paboTa 9 0,4 0,3
CamocTosITeIbHOE U3YUYCHHE PA3JIeTIOB MPAKTUKH 323,6 | 2427
Buj koutpoas: 3a4. ¢ oleHK.
4. COAEP) KAHUE MTPAKTUKHU
4.1. Pa3nenbl NPaKTUKH
Ne i/t Pasnen nucrunineel Obbem pasnena
JMCHUTUTMHBI
1 Brenenue: uenu v 3agaun NpeAAUIUIOMHON TPAKTUKH. 4
2 BrImonHeHne BBITYCKHOW KBAJTM(HKAIIMOHHOMN pabOoTHI. 320
Bcero yacos 324

4.2. Conep:xanue pa3ie10B NPAKTHKH
Tematnka npenIMIUIOMHON TMPAKTHKH CTYACHTOB OakajaBpHaTra ONpeneseTcss TeMaTHKOM
UX BBITYCKHON KBaTM(PUKAIIMOHHON pabOThl M MOXKET MPOBOAMTHCS B HAYYHO-HCCIEAOBATEIBCKOM
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WIN IPOEKTHOM (popmare (TIPpH BBHIIOTHEHUN HAYYHO-HCCIIEJOBATEIBCKOM HITH pacueTHO-IIPOCKTHOM
paboTHI COOTBETCTBEHHO).

Hayuno-uccnenoBarenbckass — MpakTHKa — MPOXOJUT B HAYYHBIX  JIaOOpaTOpHsX,
TEXHOJIOTUYECKUX IO/PA3/IeICHUAX, HHPOPMALMOHHBIX LEHTpaxX Hay4YHO-HUCCIIEI0BATEIIbCKOM
opranu3ani wid B Jaboparopusx Beimyckawomeil kadenpsr PXTY wum. JI. U. Menzeneesa.
CryneHTbl 3HaKOMATCA C Tekyled paboToil nabopaTopuM, OCBAMBAIOT METOAbI CHHTE3a
MaTepHajoB, TPOBOAAT OTACIbHBIE (U3UKO-XUMHUECKHE U TEXHOJIOTHYECKHE HCIBITAaHUS,
nproOpETalOT HaBBIKU MOMCKA HAyYHO-TEXHUYECKOM MHpopManuu U paboTel ¢ 0a3zaMH JaHHbIX,
Y4acCTBYIOT B 00pabOTKe pe3ynbTaToOB UCCICAOBAHUS U MOJATOTOBKH X K ITyOJIMKAIIHH.

[IpenaumiomMHas MpakTHKa CTYJEHTOB, BBIIOJHSIOIIMX PACUETHO-IPOEKTHYIO BBITYCKHYIO
KBAJTM(HUKAIMOHHYIO padOTy, MPOXOIUT B IMPOU3BOACTBEHHBIX I[€XaX M TEXHHUYECKUX OTAETIax
OPOMBIIIICHHOTO — mpeanpusatus. CTyIeHTbl 3HAaKOMATCS CO  CTPYKTYpPOH  HpeAnpusTHS,
HOPMAaTHUBHO-TEXHOJOTMYECKON TOKyMEHTAallMeH, perinmaMeHTaMu MpOU3BOJICTBA, U3YYalOT CUCTEMY
MEHE/PKMEHTa M KadyecTBa npoayKiuu. OCHOBHOE BHUMAHUE YIENAETCs MPAaKTUYECKUM BOIPOCAM
(YHKIIMOHUPOBAHUSI TEXHOJIOTMYECKUX JIMHUN TPOU3BOJICTBA MPOAYKIIMH, poOIeMaM TUarHOCTUKU
Opaka roTOBOH HPOAYKLIMH M MEPONPHUATHUAM IO €ro YCTPAaHEHMIO, BOIIPOCAM HMHTEHCH(UKALUU
pabOThI TEIUIOTEXHUYECKUX arperaTos.

Bo Bpemsi npoxokIeHus NPeJAUIUIOMHON MPAaKTUKU CTYAEHTBHl COOMPAIOT MaTrepHajbl IO
TEMaTUKE BBIITYCKHONW KBAaJIM(PUKAMOHHON padOThl, aHAIM3UPYIOT HMX, HAMEYalOT OCHOBHBIE
HalpaBJIeHUs U 33]a4u pabOThl, BBIPA0ATHIBAIOT METOI0JIOTHIO PEIIEHUS 3TUX 3ajay.

Pa3nes 1. BBenenne: neiu v 3a1a4u NpeIUIIOMHON PAKTHKHU

Ilenn w 3agaunm npeaAUIUIOMHON mpakTUkU. COCTaBlIeHME M COrJacoBaHHME IJIaHa
BBIMIOJTHEHUSI BBIMYCKHON KBaJM(UKAIIMOHHOW pabOThl, KOHTPOJBHBIX TOYEK, BHJIAa U 00beMa
IIPEJICTaBISIEMOrO0 K KaXKJOW KOHTPOJIBHOM TOYKe Marepuana. OpraHu3allmOHHO-METOJUYECKHE
MeponpusTus. MHCTpyKTaxu Ha paboueM MecTe, IO AJIEKTPOOE30MacHOCTH U MPOTHBOIOXKAPHOU
0€30IMacHOCTH.

Pa3nes 2.BbinosiHeHne BBINTYCKHON KBAJTU(UKAIIMOHHOH padoThI

COop HayyHO-TEXHUUYECKON MH(OPMALIUU MO0 TEME BHITYCKHOW KBATU()HUKAIIMOHHON pabOTHI.
OTpaboTKa METOJIMK U BBIIIOJHEHNE 3KCIIEPUMEHTABHBIX UCCIIE0OBAHUI.

CO6op, obpaboTka u cucremaruszanus marepuana. OpopmieHHs oT4eTa Mo MpeIUIIOMHON
IIPAKTHKE.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSM K PE3YJIBTATAM OCBOEHUS ITIPAKTUKH

Pa3nen Pa3nen
Ne B pe3ynbprare npoxX0KIeHHs PAKTUKU CTYACHT JOJIKEH: 1 5
3HaTh:
1 | —  oOCHOBBI OpraHmM3anuy ¥ METOJOJOTHIO HAYYHBIX HCCIICAOBAHHUIA, + +
2 | —  COBpeMEHHbIE HAYYHbIE KOHIENIUH B 00JACTH HEOPraHMYECKOTO0 MAaTEPUAIIOBEICHNUS; + +
3 | —  CIpYKTypy ¥ METOJbI yIIPABIEHUS COBPEMEHHBIM IIPOU3BOICTBOM MATEPHUAIIOB JIEKTPOHMKH. + +
YMmeThb:
4 |~ paboTaTh C HAYYHBIMU TeKCTilMI/I, M0JIb30BAThCS HAYYHO-CIIPABOYHBIM anmnapaToM, 0QopMIsITh + +
pe3yabTaThl HAYYHBIX UCCIIEIOBAHMIA;
5 |~ HCIIOJIH30BaTh MOJy4YCHHBIE TEOPETUYECKUE 3HAHUS JUIS MIPOCKTUPOBAHUS + +
TEXHOJIOTHYECKUX JIMHUN IPEANPUSITHI SJIEKTPOHHON MPOMBIIIIEHHOCTH.
Baagern:
6 |~ HaBBIKAMH CaMOCTOSITEIbHOM Hay4YHO-UCCIIEAOBATEIIbCKON JeATEIbHOCTH, pPabOThl C + +
WMCTOYHUKAMHU HaydHOU nH(pOopManuu, peepupoBaHusi HAYIHBIX ITyOIUKAIIHIA;
- METOJIaMH TPOCKTUPOBAHUS OCHOBHBIX M BCIIOMOTATEJIbHBIX I1I€XOB MPOU3BOJICTBA
7 | MOHOKPHCTA/IOB, MAaTEPUAIIOB JJIEKTPOHUKHA M (DOTOHHMKH, CIIOCOOAMH pacdeTa TEXHOJIOTHYECKOTO + +
000py/IOBaHUsI.
B pe3ynbpTate mpoxoXk1eHus MPAKTHKX CTYICHT JOJKEH MPUOOPECTH CIIEIYIONINE nPodheccuonaibible KOMnemeHuuu u
UHOUKAMOPBL UX OOCHUINCEHUA:
Koa u naumenoBanue ITK Kox u HaumeHoBanue unaukaropa nocruxenus [K
IIK-1. CriocobeH oCcyIecTBIATh [TK-1.1. 3HaeT mopsAa0K OpraHU3AINH, ITIAHUPOBAHUS U
8 TEXHOJIOTMYECKHI MPOLIECC B COOTBETCTBUU | MTPOBEJICHHUSI TEXHOJOTMYECKOTO IPOIIECCA; OCHOBHBIC + +
C pEerIaMEeHTOM U MCIOJIb30BaTh MPUHIUIIBI, METOIbI u dbopMbI KOHTpPOJIA
TEXHUYECKHUE CPEJICTBA JJIsI UBMEPEHUS TEXHOJOTMYECKOT0 Mpolecca U KauecTBa NPOAYKIUH
OCHOBHBIX IIapaMeTpoB TexHonorudeckoro | [1K-1.2. YmeeT ucmonb30BaTh TEXHUYECKUE CPEACTBA
MpOoIECcCa, CBOMCTB ChIPhA U MPOTYKIINH, TS W3MEPECHUS OCHOBHEIX MapaMeTpoB
9 |OoCyLIECTBIATH OLEHKY PE3yJIbTaTOB AHAJIU3 | TEXHOJOTUYECKOTO TpoIlecca, CBOWCTB CHIPhS U + +
MIPOTYKIINH, OIICHUTH i WHTEPIPETHPOBATH

IMOJIYYCHHBIC PC3YJIbTATHI.
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I1K-1.3. Bnageer cOBpeMEHHBIMH METOJIaMH aHAJIM3a
CBIpbsl, MAaTEPUAIIOB M KayeCTBAa TOTOBOM MPOAYKIIUH,

10 HaBBIKAMU OCYLIECTBIIATh TEXHOJIOTMYECKUI MpOLEecC B
COOTBETCTBUH C PETJIAMEHTOM.
ITIK-2. CniocobeH u3ydarbh HayqHO- I1K-2.1. 3HaeT COBpeMEHHBIE MMOIX0/IbI K HAyYHOMY
11 |TEXHHUECKYIO MH(POPMALIHIO, OTIBIT IO UCCJIEJOBAHMIO; TIOPSAJOK BBICTPAUBAHUS JIOTHYECKUX
TeMaTHUKe UCCIIeI0BaHMs, BBIOMPATh METOJl | B3aMMOCBSI3€i MEXy pa3IMUHbIMU JIUTEPATyPHBIMU
HAy4YyHOT'0 UCCJIEI0BAHUS, UCXOS U3 VCTOYHUKAMHU.
KOHKPETHBIX 3a/1a4, OPraHU30BbIBATh €TI0 [1K-2.2. YMeeT ocymiecTBIATh TOUCK, 00pabOTKY U
OCYILIECTBIICHUE U aHAIIU3UPOBATh aHaJIM3 HAYyYHO-TEXHUYECKOH HH(OPMAIIH 10
pe3yJbTaThl C UCIIOJIb30BAaHUEM npoGWIO BEINOJIHAEMON pabOThl, B TOM YHCIIE C
12 |coBpeMEHHBIX METOJOB 00PAOOTKH JAHHBIX, | IPUMEHEHHUEM COBPEMCHHBIX TEXHOJIOTHIA; BEIOUPATH
0(opMIIATH MOJTyYEHHBIE PE3YJIbTATHI B METO/l HayYHOI'0 MCCIeI0BaHus; 0pOpMIIATh
BU/JIE OTYETA, HAYYHO! IyOaMKanuu, [IOJIyYE€HHBIE PE3YJIbTAThl B BUJIE OTUETA, HAYUYHOU
JI0KJ1a/1a, TOTOBUTH (I10]] pyKOBOJICTBOM) nyOJIMKaluy, JOKJIAa.
JOKYMEHTBI K IATEHTOBaHMIO, oopmienuto | [TK-2.3. Biuageer HaBpIKaMu 0OpalleHus ¢ HAyYHOM
13 |HOy-Xay TEXHUYECKOH JIUTEepaTypoil; COBpeMEHHBIMH METOaMU
00pabOTKHN JaHHBIX
I1K-3. CnocobeH pa3pabaTbIBaTh U [TK-3.1. 3HaeT pu3NKO-XUMUYECKHE OCHOBBI paOOTHI
14 |BHEAPATH HHHOBALMOHHbIC prOOPOB AIEKTPOHHOIN TEXHUKH, MOTYUECHHUSI
TEXHOJIOTHYECKHE MPOLIECCHl B 00JIACTH MOHOKPHUCTAJIJIOB U MaTEPUAIIOB DJIEKTPOHUKH U
MOJIy4YEHUS U UCTOIb30BaHUS MAaTEPUAJIOB U | HAHORJIEKTPOHHUKHU.
pUOOPOB ATEKTPOHHON TEXHUKH U [1K-3.2. YMeeT npUMEHATh aHAIUTUYECKUE U
15 |HRHODIEKTPOHHKH YHCJICHHBIE METO/BI B 00JIaCTH MOTYYEHUsI HOBBIX
MaTepuajIoB U MPUOOPOB JIEKTPOHHON TEXHUKU U
HAHOYJIEKTPOHUKH
IIK-3.3.  VYmeer mpUMEHSTb aHaJIUTUYECKUE U
16 YHUCJICHHbIE METOJAbl B OOJIACTH TOJYYEHHUS HOBBIX
MaTepuaioB M NTpUOOPOB HIEKTPOHHONW TEXHUKU U
HAHODJIEKTPOHUKHU.
[1K-4. Cnocoben BbiOupats obopynosanue | [1K-4.1. 3Haer TexHonoruueckoe oOOpYyIOBaHHE IS
17 |¥ TEXHOJOTMYECKHE NAPAMETPBI IPOLECCa | MPOU3BOJICTBA MATEPHATOB H pUOOPOB BIEKTPOHHOM

JUTSI TIPOM3BOJICTBA MaTEPUATIOB ¥ TIPHOOPOB
AJIEKTPOHHOW TEXHUKH U HAHODJIEKTPOHUKH

TEXHUKWM W  HAHOJJICKTPOHWMKHM W  IIpaBWjia €ro
9KCILTyaTallun
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[1K-4.2. VYmeer noa0upaTh TEXHOJIOTUUECKHUE
napameTpbl IMpoIlecca IMPOU3BOJICTBA MaTEPHAIOB U
IPUOOPOB AICKTPOHHON TEXHUKU U HAHODJIEKTPOHUKH

19

IIK-4.3.  Bmageer  ocHOBaMU  INPOEKTHUPOBAHUS
TEXHOJOTNYECKOW JTMHUM MPOU3BOJCTBA MAaTEpUAIIOB U
nprOOPOB AIEKTPOHHON TEXHUKH U HAHODJICKTPOHHUKH
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTnyecKkue 3aHATHUSA
Y4eOHBIM TIJIAHOM TOATOTOBKHM OakajnaBpoB 1o HampasiaeHuto [8.03.01 Xumuueckas
MexHon02us NPOBEICHUE PAKTUYECKUX 3aHATHH 110 IPAKTUKE HE IPELYCMOTPEHO.

6.2. JlabopaTopHbIe 3aHATHS
Y4eOHBIM TIJIAHOM TOATOTOBKM OakayliaBpoB 10 HampasieHuto [8.03.01 Xumuueckas
mexHo102Us IPOBEICHUE TA00PATOPHBIX 3aHATHH IO MPAKTUKE HE MPETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

PersiaMeHT npaKkTUKY ONpeNEeseTcs] U yCTaHABJIMBAETCS B COOTBETCTBUU C YYEOHBIM IJIAHOM
U TEMOM rocyJapCTBEHHON UTOTOBOM aTTeCTallui 00yJaromerocs.

OcHOBY coJepXkaHUs CAaMOCTOSTEIbHOM paboThl 00ydYaroLerocs IpU MPOXOKACHUU
NPaKTUKU B CITyyae BBIIIOJHEHMs BBITYCKHOM KBanudukannoHHoi padots! B Buge HUP cocrasuser
OCBOCHME METOJOB, IIPUEMOB, TEXHOJIOTMM AaHAINW3a W CUCTEMATU3AalMM HAyYHO-TEXHHYECKOU
uHpopMmauuy, pa3paboTka IUJIAHOB M HPOrpaMM MPOBEAEHUS HAYYHBIX HCCIEAOBaHUM U
BBITNIOJIHEHUE MCCIIE0BAHUMN 110 TEME BBIITYCKHOMN KBaJM(UKAIIMOHHOW pabOThl ¢ yUETOM UHTEPECOB
U BO3MOXKHOCTEH Kadeapbl WM OpraHu3alui, Ie OHa IPOBOIUTCS.

B cmydae BBIMONHEHUS BBIMTYCKHOW KBaTM(PUKALMOHHOW pabOTBI B BHIE pPaCUYETHO-
rpaguueckoit padots! (PI'P, npoekra) o0ydaromuiicst 10JKeH U3Y4YUTh MPUHIMIIBI TPOSKTUPOBAHUS
HNPEANPUATH M TEXHOJIOTMYECKHUX JIMHUM IO TMPOU3BOJCTBY TEXHUYECKHX MOHOKPHUCTAILIOB,
IOBEJIMPHBIX ~ KPUCTAUIOB, TreTepoa3HblX IUICHOYHBIX CTPYKTYp, HOJA00p, pa3MelleHue,
COIJIacOBaHME,  (QYHKIMOHMPOBAHWE U  OOCIY)KMBAHHE  OCHOBHOI'O  TE€XHOJIOIMYECKOIO
0o0OpyIOBaHUs, NPUHLUIBI  YNPABIEHUS  OCHOBHBIMU  TEXHOJOTMYECKMMH  IPOLECCAMU
IIPOMBILIUIEHHOTO ITPOU3BOJACTBA, OPraHU3alMI0 M IPOBEACHUE BXOAHOTO, IPOU3BOACTBEHHOIO
KOHTPOJIsl, KOHTPOJISl KaueCTBa FOTOBOM MPOJYKIIMU U BBIIOJHUTH PacyeTHO-rpauyecKyro paboTy
10 TeME BBIITYCKHOM KBaTM(PUKAIMOHHON pabOTHI.

[Ipu npoxokaeHNUN MPAKTUKU 00YJArOIIUICS JTOHKEH HUCIIOIb30BaTh COBOKYITHOCTh (hOpM U
METO/I0B CAMOCTOSITENIbHON PabOTHI:

- MOCEIIEHNE CEMUHAPOB Kadeapsl (IpobieMHOM 1abopaTopuu, HayYHOU IPYIIIbI);

- M3Yy4YEeHHE METOIMK aHalli3a U CUCTeMaTH3allii Hay4HO-TEXHUYECKO nHpopmanuu,
pa3paboTKH IJIAHOB U MPOTPaMM NMPOBEICHHS HAyYHBIX UCCIIEIOBaHUI;

- IIOCCIICHUEC npennpnmmﬁ MO0 IPOU3BOJACTBY MOHOKPHUCTAJIJIIOB, MAaTCPHUAJIOB OIITHUKU,
(1)OTOHI/IKI/I, OJICKTPOHUKH, BBICTABOK;

- CaMOCTOSITENIbHOE U3yYEHUE PEKOMEHYEMOM JIUTEPATYPBHI.

8. MPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISI OCBOEHUS TPAKTUKHU

HroroBas oleHka mo npakTuke (3a4eT ¢ OLEHKOH, MakcuMmainbHas oueHka — 100 6amioB)
BBICTABIISIETCS CTYJEHTY 0 MUTOTaM HAIMMCAaHUS OTYETa O MPOXOXKJACHUU MPAKTUKU (MaKCUMAalbHAS
OIICHKAa 3a OTYET O MPOXOXKJACHHH NPAKTUKH — 60 OaJyIoB) W HMTOrOBOrO OMpOca CTYACHTA
(MakcuMalnbHasi OIIEHKA 32 HTOTOBBIN onpoc — 40 6aoB.).
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8.1. TpeGoBaHus K 0TYETY O MPOXOKIECHUH MPAKTHKHU

OTueT O HPOXOXKIEHUM MPEIAUITIOMHON IMPAKTUKHU BBINOIHSIETCS CTYAEHTOM BO BpeMs
IPOXOXKJICHUS MPAKTHUKU B COOTBETCTBHU C KaJICHAAPHBIM YUEOHBIM TpapuKOM pabodero yueOHOro
IUJIaHa MOATOTOBKH OakajlaBpoB 0 HampaBieHUto moarotoBku 18.03.01 XumMuyeckas TEXHOIOTHS,
npopmib  «XUMHUYECKas TEXHOJOTHS MaTepuajoB W TPUOOPOB DIIEKTPOHHOH TEXHUKH U
HaHORJICKTPOHUKH.

OT4yer O NPOXOXKAECHUU MPEAJUIUIOMHOM NPAKTUKU JOJDKEH COJAEPXKaTh CIEAYIOLIUe
OCHOBHBIE pa3/ieIbl:

— TurynbHBIA JIUCT C HAMMEHOBAHMEM BHJA IPAKTHMKA M HAa3BaHUS HAY4YHO-MCCIIEN0BATEIbCKON
OpraHM3alyy WM IPOU3BOJCTBEHHOTO MPEIPHUATHS — MECTA IPOXOKICHUS IIPAKTHKY;

— Cogepxanue (HaMMEHOBaHHE BCEX TEKCTOBBIX Pa3/IeioB OTUETA);

— Pesynbrarhl BRIMOMHEHNST 00YYAIOIIMMCS IPOrPaMMBbI BBITYCKHON KBaIM(HUKAIIMOHHON pabOTHI B
Hpoliecce MPOXOKICHUS IPAKTHKU:
—  1pu BLINOIHEHUU BbINYCKHOU KEANUPUKAYUOHHOU pabombl 6 sude HUP:

—  LIeNH | 33]]a491 HAy9HOH palboTHhI;

— a”anmu3 uHQOpMAaLMH, TOTYYEHHON U3 Pa3IMUHbIX HH(POPMALIMOHHBIX UCTOYHHUKOB, 110
TEME UTOrOBOM KBATU(UKAILIMOHHON paboThI;

— CBeleHMsA O MaTepuaiax, MCHOJb30BAHHBIX MPU BBIIOJIHEHHH SKCHEPUMEHTAIBLHON
PaboTHI BO BpeMst POXOXKICHHS ITPAKTUKH;

— ONMCaHUE€ METOOB MCCIIEOBaHHUS W HAyYHO-HUCCIIE0OBATEIBLCKOr0 000pYIOBaHuS,
UCHOJIb30BaHHBIX MPH  BBIIOJIHEHUM OSKCIIEPUMEHTATBHOM paboThl BO  BpeMms
NPOXO>KIECHUS TIPAKTUKHY;

—  TOJy4YEHHbIE SKCTIEpHUMEHTAIbHbBIE PE3YIIbTAThl U UX 00CYXKICHHE;

— OCHOBHBIE BBIBOJIbI 10 pe3yJIbTaraM SKCIEPUMEHTAIbHON pabOThl, BHIIOJIHEHHON BO
BpEMsI IPOXOXKIECHUSI TIPAKTUKHY,

— Npu BLINOTHEHUU BbINYCKHOU KEANUPUKAYUOHHOU pabomul 6 sude Pl P:

— 000CHOBaHME TOUKH CTPOUTENILCTBA, MOIIHOCTH, aCCOPTUMEHTA BBIITYCKaeMOM POIYKIIMU
Y OCHOBHOM KOHIIENIMU TPENIPUATHS WIM JIMHUHA 10 TIPOM3BOJACTBY TEXHUYECKUX
MOHOKPHCTAJIIOB, FOBEJIMPHBIX KPUCTAIIOB, FeTepO(a3HbIX IUIEHOYHBIX CTPYKTYD;

— TEXHOJIOTMYECKOM CXEeMbl U OMNHCaHWE pabOThl TEXHOJOTMYECKOM JIMHUM WU
OpeNNpUsITUST 1O  TPOM3BOACTBY  TEXHMYECKMX  MOHOKPHCTAUIOB,  IOBEJIMPHBIX
KPUCTAIJIOB, TeTepO(azHbIX INIEHOYHBIX CTPYKTYD;

— OCHOBHBIE TEXHOJIOTHMUYECKHE PACUEThl TEXHOJIOTMYECKOM JIMHUU WM MPEANpUSTUS IO
MPOM3BOJICTBY TEXHMUYECKMX MOHOKPUCTAJUIOB, IOBEJIMPHBIX KPHCTAILIOB, reTepodasHbIX
IUICHOYHBIX CTPYKTYD;

—  BXOJHOH, NPOU3BOACTBEHHBI KOHTPOJIb M METOJAbl KOHTPOJIS KadyecTBa TIOTOBOM

TIPOITYKIIHY;

— r1paduueckuii  martepuan  (UEpPTEKH), MPEAYCMOTPEHHBIE  IUIAHOM  BBITYCKHOM

KBAJTM()UKAIIMOHHOM pabOThI

- CrnmcoK UCIOIb30BaHHBIX JIMTEPATYPHBIX HCTOUHHUKOB.

OTd4er O TMNPOXOXKIEHUU TMPEATUIUIOMHOW TMPAKTUKH  BBIMOJHSIETCS C  MTOMOUIBIO
NIepCOHAJILHOTO KOMITBIOTEpa Ha JucTax (opmara A4, moist — ctaHgapTHeIE, mpudt — Times New
Roman, 12, gepe3 1,5 unrepBana. Tabmuibl U pUCYHKH BBITONHSIOTCS B cooTBeTcTBUM ¢ [[OCT
7.32-2001. TekcroBblii Marepuand HEOOXOAMMO WJUIIOCTPUPOBATH PUCYHKaMU M (hoTorpadusimi,
BBINTOJIHEHHBIMH BO BPEMs IIPOXOKICHUS IIPAKTUKU HIIU ITOJIy4€HHBIMU U3 ceTH VIHTepHeT.
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CrpaHuIpl OTYETa HYMEPYIOT apaOCKUMH IH(pamMH cO CKBO3HOW HyMepauued Mo Bcemy

TEKCTY, THTYHBHBIP'I JIUCT BKIIIOYAIOT B O6H_IYIO HyMEpalurlo CTpaHUI] OTUCTA, HO HOMEP CTpaHHIBI
Ha TUTYJIBHOM JIUCTC HEC NPOCTABJIAIOT,

CCBUIKHM Ha HCIIOJIb30BaHHBIE HCTOYHHUKHU pacmojiararoT B TCKCTE B IIOPAAKE UX IOABJICHUSA U

HYMEpYIOT apabckumMu mudpamu 0e3 TOYKM B KBaJpaTHBIX CKOOkax, Hampumep, [1]; [3-5].
bubnuorpaduueckue ccpliku odpopmirsitoT B coorBerctBuu ¢ ['OCT P 7.0.5-2008.

8.2 HpnMepHaﬂ TEeMaTHUKa 0TYE€TOB O l'lpe)I)II/Il'[.]'IOMHOﬁ MPaKTUKE
TemaTtuka OTYETOB O HpGI[IIHHHOMHOfI IMMPAKTUKEC OOJDKHA COOTBCTCTBOBATH TCMATUKC

roCcy/1apCTBEHHOW UTOTOBOW aTTECTALMU U BBIITYCKHOM KBAIU(UKAIIMOHHOMN paboTe

1.

No ok

© ®

10.
11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

23.

24.

25.
26.

[TpumepHas TeMaTHKa OTYETOB O MIPEITUIUIOMHON MTPAKTUKE MIPEICTABICHA HUXKE.
MoauduurupoBanue [BETOBBIX  XapaKTEPUCTUK IMPUPOJHOIO  JEMaHTOMJA METOJIOM
TEPMOOOPAOOTKH
CuHTe3 JIErKOIJIaBKUX CTEKOJ JJs CKJIEMBAaHUS JeTajeil Jla3epHON KepaMUKU Ha OCHOBE
UTTPUN-ATFOMUHUEBOIO IPaHaTa
CrekjoKpUCTaNIMYECKUE ~ MaTepualbl B CBUHLIOBBIX  (TOpOOOpAaTHBIX  CHUCTEMAax
coakTuBupoBanHbie La/Nd
CuHTe3 ruipoKcHanaTuTa B OOMEHHBIX peakUsaX ¢ HETOKCUYHBIMU KOMIIOHEHTaMU
[Moctpoenue pi-T auarpamMmsbl TpH-(8-0KCUXUHOJIATA) ATFOMHHUS
Mopdoorus u cTpykTypa TOHKUX IJIEHOK Ha ocHOBe MnSi
[Tony4yenne u uccieOBaHUE CBOWCTB JIOMHHECIICHTHBIX MOPOIIKOB CIOKHBIX OokcuaoB Gd-
Ga-Y-Al co cTpykTypoil rpaHaTa U KepaMUYeCKMX MAaTE€pHUaIoB Ha UX OCHOBE
BnusiHue n1o6aBky METaIIIMYECKOTO BUCMYTa Ha CBOMCTBA BUCMYTI€pMaHATHBIX CTEKOJ
uccienoBanue MekTpopuznueckux cBouctB Al203-kommno3utoB ¢ YHT
HccnenoBanue xapakTepuCTUK KepaMHUK Ha ocHOBE SiC U yriiepoJHbIX HAHOTPYOOK
HccnenoBanue IUAIEKTPUYECKHX XapaKTEPUCTHK MOJMKPUCTAIUIMYECKHX MaTepHalloB Ha
OCHOBE OKCHJIOB BUCMYTa U T€pMaHUs
[Tonydyenne SiC-KOMIO3UTOB ¢ 100aBKaMU 3JIEMEHT-OKCAHOB FOPSYUM IPECCOBAaHUEM
Opomtonus cootHomeHui konneHtpanuit Cr4+, Cr3+ u Cr2+ B MoHOKpucTaiax ¢popcrepura
C JIOTIOJIHUTENbHBIMU NPUMECSMH B IPOLIECCE OKUCIUTENBFHOIO OTXKHUra 00pa3IoB
HccrenoBanre ONTHYECKUX U IFOMHHECIIEHTHBIX CBOMCTB KepaMuk Ha ocHOBe Lu-YAG
Bausiaue  ycnoBuwii  TepMuueckoil  00paOOTKM Ha  CIEKTPaJbHBIE  XapaKTEPUCTHKH
BUCMYTT€PMaHATHBIX CTEKOJI
CuHTe3 U uccieoBaHle CBOMCTB MOMUHOPOPOB B cucteme PbF2-ErF3
O6naropaxuBaHue kaJieuTa METOJJOM FHAPOTEPMAIbHOMN MepeKpUCTAIIIN3AUU
TepmoanekTpuueckue cBOMCTBa coeJuHeHnH Ha ocHoBe CoSi
Kpucranmu3zanms u3 pactBopa B paciuiaBe u ucciegoBanue (a3 B cucreme PbF2 — BaF2
[Tony4yeHne NCKYCCTBEHHOTO OJIarOpOAHOIO OMajia Ha MaTpHUIle U3 MPUPOTHBIX MaTepHAIOB
BrwsiHre YUCTOTHI MCXOMHBIX PEAKTHBOB HA ONTHYECKHE XapaKTEPUCTUKA MOHOKPHCTAJIIOB
BOJIb()PaMaTOB.

MonudunrpoBanre HCKyCCTBEHHOTO0 pyOWHA JUIsl FOBEIMPHOM MPOMBIIUIEHHOCTH METOAO0M
HaBe/IEHUS XapaKTEePHbIX BKIIOUYEHUI U CTPYKTYPHBIX HEOJAHOPOAHOCTEH

BriwsiHMe YHCTOTHI HMCXOMHBIX PEaKTHBOB Ha ONTHYECKHE, JIFOMHHECIICHTHBIE W JayH-
KOHBEPCHOHHBIE  XapAaKTEPUCTHUKH MOHOKPUCTAJUIOB  IIEETUTONOJOOHBIX  MOJUOIATOB,
JIETUPOBaHHbBIX HOHAMH Yb.

XapakTepucTUKU HecTexnuomerpuuecknx kpucramwioB NaGd(WO4)2.

VYiyduieHne 1BeTa NpupoAHOTo IEMaHTOM1a METOIOM TEPMOOOPaObOTKH

Cuntes u uccnenoanue (a3 B cucreme PbF2 — BaF2 metonom kpucrammuzanum u3 pactBopa
B pacIulaBe
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27. BnusHUE OTKJIOHEHUH OT CTEXHMOMETPUYECKOTO COCTaBa OKCHIOB CO CTPYKTYpOW TpaHaTa C
obmeit popmymnoit (Gd,Y)3-xCex(Al,Ga)3012 Ha UX TFOMUHECIICHTHBIE CBOMCTBA

28. CpaBHUTENbHBIN aHAJIHM3 CBOMCTB SHTAPS M KOMAJa U UX MOAU(DUIIMPOBAHHE

29. [IlomyueHue KOMITO3UIIMOHHOTO MaTepuajia Ha OCHOBE KapOuja KpPEeMHHs C MOBBIIICHHON
KoHUeHTpauueit MYHT

30. Pa3pabotka crenna ans GU3HMUECKOr0 MOJICIHUPOBAHUS IIPOLIECCOB MACCOIIEPEHOCA B PaCTBOpE
npu (OPMHUPOBAHUHN BBIHYKJICHHBIX BUOPALIMOHHBIX TTOTOKOB

31. BiusHue KOHIIEHTpAIlMM HMOHOB JIaHTaHa U THAPOKCHIa aMMOHHUS Ha TEKCTYPY OCAXKICHHOIO
THJIPOKCHUA JTaHTaHA.

32. BrblpamuBaHue KpUCTAIJIOB HHUTpaTa HATpUs METOJOM BEPTUKAIBHON HAIpaBlIEHHOM
KPUCTAJTU3AIMH C TPUMEHEHUEM aKCUAIBHBIX HU3KOYACTOTHBIX BUOPAIIHiA

33. CHmxeHue  KOHIEHTpallMii  mpuMeceil B  HCXOAHOM  ChIpb€ NI  TEXHOJOTHH
KpyNHOTrabapuTHbIX MOHOKpucTaiioB KDP

34. MUccnenoBaHue CTEKISHHBIX MATpHI] JUii OOBEMHBIX THOPUIHBIX MaTEpHUajOB HAa OCHOBE
OpPraHUYeCKUX JIIOMUHO(OPOB

35. Ilomyuenme SiC- KOMIO3MTa, apPMUPOBAHHOIO  YIJIEPOAHBIMM  HAHOTPYOKaMH, CO
CHEKAOIUMHU JOOaBKaMH Ha OCHOBE JIEMEHTOKCAHOBBIX OJIUTOMEPOB.

36. CuHTE3 1 CBOMCTBA CTEKOJ B CHCTEME OKCHJI BUCMYTa - OKCUJ] T€PMaHUS

37. HWccnenoBaHue CBOWCTB MOHOKPHCTAIIIIOB HATPUIH-TAJIO0JIMHUEBOTO MOJIUOIaTa, BhIPAIIEHHBIX
U3 PacIIaBOB Pa3IMYHBIX COCTABOB

38. CuHTe3 u TIOMUHECICHIIHS HecTeXruoMeTpudeckoro ZnSe:Te

39. CuHre3 yrnepoaHbIX HAHOTPYOOK B MIPUCYTCTBUU J€TOHAIIMOHHBIX HAHOATIMAa30B

8.3. [IpumepbI BONMPOCOB /1JIs1 MTOTOBOI0 KOHTPOJISI 0CBOEHUSI MPAKTUKH
MaxkcumansHas onenka — 40 6ayuioB

1. Lenu, 3anaun, GopMbl HAYUHOU JESITEIBHOCTH OpraHU3aIUH.

2. [TmanupoBaHre HAayYHO-UCCIIEIOBATEIBCKOW U MPOEKTHON JESITEIHHOCTH B BBICIIEM
y4eOHOM 3aBe/ICHHUH.

3. @OuHaHCHPOBAaHWE HAYYHBIX HCCIICOBAaHMA W pa3padOTOK B BBICHIEM Yy4eOHOM
3aBEJICHUH.

4. Henu, popmbl U mpueMbl 3alIUTHl OOBEKTOB MHTEIEKTYaJIbHOH COOCTBEHHOCTH U
KOMMEpIHATIN3AIMK IPaB Ha 00BEKThl MHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

S, MeTtoapl pacuera npu pa3paboTKe 3a/laHui JJi1 OTAEIbHBIX HCIOJIHUTENEH Hay4dHO-
UCCIIEIOBATEIbCKUX PadOT.

6. CHUCTEeMHBII TIOAX0/] B INIAHUPOBAHUHU U OPTaHU3AIINN HAYYHO-HCCIIEIOBATEIbCKIX U
HPOEKTHBIX PaboT.

7. Mertomonorndeckue  MOIXOABI K  OpPraHM3allMd ¥ TMPOBEICHHUIO  HAYYHO-

UCCIIEIOBATEIbCKUX, ONBITHO-KOHCTPYKTOPCKUX M TEXHOJOTHYECKUX PadOT B BHICHIEM y4eOHOM
3aBEJICHUU.

8. JIOMKHOCTHBIE (DYHKIIMM PYKOBOJSIIETO MMEpCcOHana HayYHO-HCCIEeT0BATENbCKIX,
OTIBITHO-KOHCTPYKTOPCKHUX M TEXHOJOTHUYECKUX PadoT (PYKOBOIHMTENSI HAYYHOUW TPYIIIBI, TPOEKTA,
IIPOrPaMMBlI).

9. Crenuduka MOATOTOBKH HAyYHO-TEXHUYECKOW IOKYMEHTAIlMH [UIS TPOBEICHUS
HAYYHBIX UCCIIEOBAHUN U TEXHUYECKUX pa3pabOToK.

10. TpeboBanust Kk OGOPMIICHHIO PE3YJIHTATOB HAyYHO-HCCIIEIOBATEIBCKUX, OIMBITHO-
KOHCTPYKTOPCKUX U TEXHOJOTHUYECKUX PadOT.

8.3. CTpykTypa u mpumep oujiera JJis 3a4eTa

21



Munucmepcmeo nayku u evicuiezo oopazosanun P@

«Ymeeporcoaro» Poccuiickuii XMMHUKO-TEXHOJI0THYeCKUM
3as. kagh. XTK yuusepcurer umenn .. MenjesneeBa
HaumeHoBanue kadeapsl
H.X. Asemucos 18.03.01 XumMun4eckasi TeXHOJIOTUSA
(Ilonmucs) (M. O. damumns)
poduiab — «XuMHYecKasi TEXHOJOTUA MAaTEPHAJIOB
« » 20 T JIEKTPOHUKH»

HpOH3B0}ICTBeHHaH NMPpaKTUKAa: NIPEAINIIJIOMHAA NIPAKTHKA

Buaer Ne 1

1. Merononoruueckue Moaxopl K OpraHu3alui ¥ MPOBEACHUIO HAYYHO-UCCIIEI0BATEIbCKHUX,
OTIBITHO-KOHCTPYKTOPCKHUX M TEXHOJIOTUYECKUX PadOT B BBICIIEM Y4eOHOM 3aBE/ICHUU.

2. OcoOEeHHOCTH TEXHUKH 0€30IIaCHOCTH IPHU MOJIYYE€HUH HOBBIX MaTEpHAJIOB AJIEKTPOHUKU Ha
npuMmepe Baueit HHP.

9. YYEBHO-METOAMYECKOE OBECIIEYEHUE ITPAKTUKH

9 A. Ocnosnasn numepamypa
CrenanoBa U. B., Ilerposa O. b. HayuHo-uccnenoBarenbckast pabota: OCHOBHbIE TPeOOBaHUS K

noaroroske ordera. — PXTY wmm. .M. MenneneeBa Mocksa, 2020. — 104 c. ISBN 978-5-
7237-1774-9

Bricokouuctslie BemectBa. Komektus aBropos. M., Hayunsiit mup, 2018, 996 c.

A. 1. bapkanoB, P.U. AserucoB, A.B. Xowmsakos, W.X. Aserucos, U.B.
CrenanoBa. TexHOJOTHSI BaKyyMHBIX MpPOU3BOJCTB. BakyymHoe obGopynoBanue. — PXTVY unm.
J.1. MenneneeBa Mocksa, 2022 — 96 c.. ISBN: 978-5-7237-1981-1

A. JI. bapkanos, P. 1. ABetucos, A. B. Xomskos, and 1. X. ABeTtucoB. TexHOIOTHS BaKyyMHBIX
npous3BoacTB. Teoperuueckue ocHOBbl. — PXTY wum. .M. MenneneeBa Mocksa, 2022 —
104 c.. ISBN: 978-5-7237-1977-4

3nomanoB B. I1., ABetucoB M. X., Moxesutuna E. H. ®usnyeckas xumus tBepaoro tena. P-T—
X nuarpamMMbl (a3oBbIX paBHOBecHii: yueO. mocobue. — M.: PXTVY um. JI. . Menzeneesa,
2019. — 184 c. ISBN 978-5-7237-1666-7.

[Tountankuna 1. A.,, Mopo3oB A. H., Ilerposa O. b. Teopernueckne OCHOBBI —Ipolecca
KPUCTAJUTU3AlIMA B BOJHBIX pPAaCTBOpaX W WX TMPAKTUUECKOE NPUMEHEHHUE B TEXHOJIOTHH
Heoprannuyeckux BemectB. M.: PXTY, 2022. 64 c. ISBN 978-5-7237-1993-4

N.X. Asetrucos, E.H. Moxesutuna, O.b. IlerpoBa. Iloctpoenne P-T-x auarpamm ¢a3oBbIx
paBHOBecHit. 3amaunuk, M., PXTYV, 2014, 68 c. ISBN: 978-5-7237-0981-2

O.b. IlerpoBa, 1.X. ABetucos, N.B. CrenanoBa. MeTtoguyeckue yka3aHHs MO BBINOJHEHHUIO
pacyeToB TEXHOJOTHYECKUX IIPOLIECCOB B IMPOU3BOJCTBE MATEPUATIOB JJIEKTPOHUKH U
HAHODJICKTPOHUKHU: yaeOHO-MeToan4deckoe nocodue (yuedbnoe nocodue), PXTY, 2015, Mockaa,
ISBN 978-5-7237-1263-8, 60 c.

b. /lonoanumenvnas tumepamypa

['mazaueB, A.B. ®usndeckne 0OCHOBBI AJIEKTPOHUKH [ DIIEKTPOHHBIN pecypc] : yueOHoe mocooue
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/ A.B. T'mazaueB, B.II. IlerpoBuu. — Onekrpon.nman. — Tomck : TITY, 2013. — 208 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/45131. — 3aru. ¢ skpana.

2. AJXO. 3unoBeeB, A.I. Uepemnuuenko, MN.X. AperucoB TexHOIOTHSI OpraHMYECKUX
ANIEKTPOJIFOMUHECLEHTHBIX yCTPOMCTB. TexHoMornyeckue mpouecchl. YuebHoe mnocodue. M.:
PXTY um.JI.1.Menneneena, 2012. 64c.

3. A.}O.3uHOBbBEB, A.I'YepenHuyeHko, N.X.Asetucos TexHosorus OpraHU4eCKUX
AIIEKTPOTIOMUHECIICHTHBIX YCTPOUCTB. TeopeTHdyeckue OCHOBBI W Marepuaibl. YdeOHOe
nocooue. M.: PXTY um.JI.M.Menneneena, 2010. 62c.

4. A.IO.3uHOBBEB, N.X.ABetucos, A.I'YepeaHuueHko TexHnonorus OPraHUYEeCKUX
AIIEKTPOTIOMUHECIICHTHBIX yCTPOUCTB. [erepocTpykTypsl. YueOHoe mocoome. M.: PXTY
um.J[.M.Menneneena, 2011. 63c.

5. H.I. Topamenko, O.b. IlerpoBa, N.B. CrenanoBa. MeTonsl HCClE€IOBaHUS MaTE€pHAIOB
ANIEKTPOHHON TEXHUKU M HaHOMaTepuasioB. JlaboparopHbIil MpakTukyMm: yued.mocooue / — M. :
PXTY uwm. JI. . Menaeneena, 2012. — 94 c.

6. A. H. bamuk, P. II. J{ukapeBa, T. C. PomanoBa. Marepuasnbl 3JIEKTPOHHOW TEXHUKH.
[TonynpoBonuuku. [IpoBogHUKOBEIE MaTepuanbl. MarHUTHBIE MaTepHAalbl : yueOHOe mocoOue
/— Hosocubupck : HI'TY, 2017. — 99 c¢. — ISBN 978-5-7782-3222-8. — Tekcr :
AIEKTpOHHBIH  //  Jlamb  :  2JeKTpOHHO-OMOnmorewynas  cumcrema. —  URL:
https://e.lanbook.com/book/118106 (mara obpamenus: 12.01.2019). — Pexxum mocrtyma: st
aBTOPU3. IIOJI30BATEIICH.

9.2. Pexomenodyemovle ucmoYHUKU HAYUHO-MEXHUYECKOU U opmayuu

Hay4Ho-TexHMUYEeCKHEe KypHAJIbL:
— Poccuiickuit xummueckuii sxypHan ISSN: 0373-0247

— «Ycnexu xumun» ISSN: 0014-460X

— Hoxuaner Akagemun Hayk ISSN: 0869-5652

— XKypnan «Kpucramnorpadpus» ISSN: 0023-4761

— Journal of Chemical & Engineering Data ISSN: 1520-9568
— Nature Nanotechnology ISSN: 1748-3387

— Nature Chemistry ISSN: 1755-4330

— «Poccuiickue HaHoTexHOIOTHHY, ISSN— 1992-7223.
— XKypnan «Onrtuka u ciekrpockonusi», ISSN 0030-4034

— XKypnan «KBanTtoBas snexkrponukay, ISSN 0368-7147

— XKypuan «Ontryeckwnii xypran», ISSN 1023-5086

— Kypnan «OpticalMaterials», ISSN 0925-3467

— XKypnan «IEEE Journal of Quantum Electronics», ISSN 0018-9197

— XKypnan «Journal of Crystal Growthy», ISSN 0022-0248

— XKypnan «Crystal Research and Technology», ISSN 0232-1300

— XKypnan «Cryst. Eng.Comm.», ISSN 1466-8033

— XKypnan «Journal of Non-Crystalline Solids», ISSN 0022-3093

— XKypnan «European Journal of Inorganic Chemistry», ISSN 1434-1948
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— XKypnan «Kpucramnorpadpusy», ISSN 0023-4761

— XKypnan «Heoprannueckue marepuansi», ISSN 0002-337X

— XKypnan «Xypnan neoprannueckorr xumun», ISSN 0014-457X

— XKypnan «Kypnan skcriepuMeHTanbHON U TeopeTnyeckoit ¢pusukm», ISSN 0014-4510
— XKypnan «®usuka tBepaoro tena», ISSN 0367-3294

Pecypchl nHpOpMaIMOHHO—TEIEKOMMYHUKAIIMOHHON ceTh HTepHeT:

o https://intellect.ml/category/electronica-i-fotonika - DnexTponuka u poToHNKA

o http://www.portalnano.ru/ - HanorexHosioruu u HanoMaTepuaibl. OenepanbHblii HHTCPHET-
nopran

o http://www.laser-portal.ru - Jlazepusriit [Topran

° www.centerprioritet.ru — CMI] «IIpropureT» - TeXHHYECKAsi TOKYMEHTALUS HUCCIICTOBAHMI
(MKCH) — 3axa3 autepaTypbl, pyCCKOSI3bIUHbIE U3/1aHUS

. http://nano-portal.ru/ - Hano ITopran - Hanorexuonoruu Poccun

. http://www.scirp.org/journal/Index.aspx - Scientific research. Open Access

. http://www.intechopen.com/ - In Tech. Open Science

. http://bookfi.org/g/ - BookFinder. Camas Oosbiias anekTpoHHas oubimoreka pyHera. [Touck

KHUT ¥ KYPHAJIOB

. http://www.rsl.ru - Poccuiickas 'ocynapcrBenHast bubnuoreka

. http://www.gpntb.ru - TocymapctBeHHass myOaMuYHAas Hay4YHO-TEXHHUYECKas OMOIHOTEKA

Poccun

. http://lib.msu.su - Hayunas 6u6imoreka MOCKOBCKOTO TOCYJapCTBEHHOTO YHHBEPCUTETA

. http://window.edu.ru - IlomHOoTekcTOBas OHONMOTEKA YYEOHBIX U y4eOHO-METOIMYECCKUX

MaTepHalioB

. http://abc-chemistry.org/ru/ - ABC-Chemistry : becrniatHas Hay4yHas XUMHUYECKas

uHpopManus

. http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Uudopmarust o maTreHTax

. http://findebookee.com/ - mouckoBas cuctemMa 1Mo KHUram

. http://elibrary.ru - Hayunas snextponnas 6ubnmuoreka

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBIX B
OBPA3OBATEJIBHOM INPOIIECCE

NudopmaninoHHyo MOAAEPXKKY ocyecTBiusier MHpopManmoHHO-OUOIMOTEYHBIN TIEHTP
(UBL) PXTY um. JI.1. MenneneeBa, KOTOpbIii oOecrieunBaeT 00yJaronuxcsi OCHOBHON y4eOHOM,
yueOHO-METOIMYECKOM W HAaydyHOM  JHUTepaTypoil, HEOOXOAMMOW Uil  OpraHU3aluu
oOpasoBarenbHOr0 mporecca 1Mo mpaktuke. OO0mmit o0bem MHOrooTpacieBoro ¢ouma HWBI]
Ha 01.01.2023 cocrasnser 1 727 628 3k3.

@®oun UBL pacnomaraer ydeOHON, Y4eOHO-METOAMYECKOW M HAyYHO-TEXHHUYECKOMH
aUTEepaTypoil B QopMe MeYaTHBIX W SJIEKTPOHHBIX HM3JAHMI, a TaKXKe BKIIOYaeT Oo(puUIUaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue,  CrEeUUATM3UPOBAHHBIE  OTEYECTBEHHbIE U 3apyOeKHbIE
nepuoauveckue U nHpopmannonusie n3nanus. MBIl obecneunBaeT 1octyn K npodeccuoHaIbHBIM
0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CITPABOYHBIM U TTIOUCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuaromuiicss obecriedeH CBOOOJHBIM TOCTYIIOM M3 JIF0O0OW TOYKH, B KOTOPOM
UMeeTCs JOCTYI K ceTu MHTepHeT u K 3ieKkTpoHHO-0nbnmuroreunoit cucreme (ObC) YHuBepcurera,
KOTOpasi COJICPKUT Pa3INIHbIC U3aHHsI TI0 OCHOBHBIM M3Y4aeMbIM JAUCIUILTUHAM U CHOPMHpPOBAHA
10 COTJIACOBAHMIO C TIPABOOOIAIATENIMHA YI€OHON U yueOHO-METOIMUECKON JTUTEPATYPHI.
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Jns ~ Oonee  TMOMHOIO W ONEPATUBHOTO  CHPAaBOYHO-OMOIMOrpaduueckoro  u
uHdopmannonHoro obciayxuBanus B MBIl peannzoBana TexHOIOTHS OJIEKTPOHHOH IOCTaBKH
JIOKYMEHTOB.

[TonHBI epeyeHb AEKTPOHHBIX WHPOPMAIIMOHHBIX PECYPCOB, HCHOIb3YEMbIX B IpOIEcce
00ydeHus1, IPEICTABJICH B OCHOBHOI 00pa30BaTeIbHON IpOrpaMMe.

11. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B cooTrBercTBUMU ¢ y4eOHBIM IUTAHOM TPAKTHUKA MPOBOIUTCS B (POopMe CaMOCTOSTEIBHOMN
paboThI 00y4arOIIErocs, Kak MpaBuiIo, Ha Kadeape, OCYIIeCTBISIONICH OrOTOBKY 00yJaroerocs,
U BKJIIOYACT OCBOCHHE MPOTPaMMbl IPAKTHKHU C UCIOJIB30BAHUEM MATEPUATBHO-TEXHUYECKOW 0a3bl
Kadeapsl.

11.1. ObdopynoBanue, He0OX0AMMOe B 00pa30BaTEIHLHOM Ipolecce:

Bceero 35 eauHuIl BEIYMCINTENBHOW TeXHHUKH (¢ mpoueccopamu Pentium — II u Beime), us
KOTOPBIX 26 KOMITBIOTEPOB UCIIOJIB3YIOTCS B 00pa30BaTeIbHOM IIpoIiecce.

JIaboparopun kadenaper XTK ocHameHsl 000pymoOBaHMEM Ui MPOBEACHUS HAyYHBIX
HUCCIENOBAHUN:

BricokoTemMmiepaTypHble eYH MaxXTHOTO U MUJIHHIPUIECKOTO (OHO30HHBIE U JIBYX30H-HBIC)
TUIIOB, OCHAILICHHbIE IMPOTrPaMMHUPYEMbIMM CHCTEMaMHM AaBTOMATHYECKOI'O  pEryJupOBaHMS
temneparypsl «Tepmonar-14» u «Tepmonat-16»;

VYcTaHOBKM JUIsl BhIpallluBaHUs. MOHOKpHcTaioB MetonoM Yoxpansckoro (MKAH), meto-
noMm bpumxmena (Peamer-2) MoaepHU3MpOBaHHBIE, TO3BOJISIFOIIMM KOHTPOJIUPOBATH M1apO-Ta30BYIO
aTMocdepy B pOCTOBOM KaMepe;

YCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HANBUICHUS (PE3UCTHBHBIN HAarpeB, MarHETPOHHOE
pacIblIeHHE), MOJICPHU3UPOBAHHBIE [l HAMbUICHUS] MHOTOCIONHBIX HAHOPAa3MEPHBIX CTPYKTYp Ha
OCHOBE HEOPTaHUYECKUX W OPTaHUIECKUX MOTYIIPOBOHUKOBBIX M JTJFOMHHECIICHIITHBIX MaTePUAIIOB.

Kommieke obopynoBaHus JUisi IPUTOTOBICHUS U KOMIAKTHPOBAHUS IIMXTHI: 3JEKTPOHHBIE
AQHAJTUTHYECKUE BECHI, THAPABINYECKUN Tpecc ¢ ycuiaueM a0 S50 T., HeoOXOoauMmas XUMHUYecKas
nocyJia, MeJIbHUIIA IapoBasi JabopaTopHasi, a TAK)Ke MIIATUHOBBIE TUIJIH.

BeITsokHBIE TIKadBl, BEChl TEXHHUYECKHE M aHAJUTHYECKHE, CYIIWIbHBIC IIKa(bl, YyIbTpa-
3BYKOBBIE BaHHbBI, YCTAHOBKM [yl PE3KH, IIIU(POBKU U IMOJUPOBKU KpHCTAIOB U cTekoi. O0o-
pyZloBaHUE JUIs aHAJIM3a IPUMECHOTO COCTaBa MaTepUaoB.

Macc-cniektpomerp ¢ UHAYKTUBHO cBsizaHHOW Tuiazmoid NexION 300D (PerkinElmer) c
CHCTEMaMH BBICOKOYHCTOTO BCKPBITHS TPOO C TOMOIIHI0 MHKPOBOJHOBOTO W TEPMHUYECKOTO
ABTOKJIAaBUPOBAHMU.

BropuuHo-nOHHBIN Macc-CIEKTPOMETP C BPEMSI-IIPOJIETHBIM Macc-aHan3aropoM MiniSIMS
(MILLBROOK Ltd.)

Oo6opynoBaHue sl POBECHHS CIIEKTPATBHBIX CCICTOBAHU:

Crnekrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (BrukerGmbH).

Cnekrpodoromerpuueckuii kommiekc OceanOptics, B cocTaBe 2 CEKTpO()OTOMETPOB BHU-
JMMOTO Jhana3ona, pamaHoBckoro criekrpometpa (200-2000 cm-1) ¢ BO30ykIa0IMM U3Tyde-HUEM
785 um, cnexktpomerpa ommkHero MK muanazona NIR Quest (700-1750 HM), ¢ HHTETpU-PYIOIIMMH
chepaMl M ONTOBOJIOKOHHBIMU COEIMHUTEJIBHBIMU KaOelsiMH, CBETOJUOJHBIMU M JIa3€PHBIMU
UCTOYHHMKAaMU BO30YXKAeHHUs B Auana3one 257- 978 um.

Kommniekec 0o0opynoBanust 11 MPOBEAEHUS UCCIEN0BAaHUN CHEKTPaIbHO-IIOMUHECIICHTHBIX
xapakrepuctuk Fluorolog FL-22 (HoribaJobinYvon) ¢ cucremoli aHanm3a KUHETHKH 3aTyXaHHS
JIOMHHECLEHIINH
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OO6opynoBaHue JUIsi HUCCIEAOBaHHMS OOpPA3LOB METOJAaMHM CKaHHPYIOUIEH 3JIEKTPOHHOM
MHUKPOCKOIIMM U PEHTreHocIeKkTpaibHoro Mukpoananusa — VEGA-3 LUMO (Teslalnc.) u INCA
Energy 3-D MAX ( OxfordInstruments).

O6opynoBanue [uisi HcciaeloBaHUs 00pa3loB METOAaMH ONTHYECKOW MHUKPOCKOIHH
StereoDiscovery V.12 (CarlZeiss), onTruueckue MUKpockonsl: nosisgpusanuonnsie (MUH-8, [Tonam
P-111), meramnorpadpudeckue, uHTepdepennronnpii. MUN-4, nonspuckon ITKC-500, crommku
®enopoBa, cToiukd JIomOUYHMKOBA; pePAKTOMETPBI KUAKOCTHBIE U TEOJIOTHYECKHe, HaOOphI
UMMEPCUOHHBIX KUJIKOCTEH.

OO6opynoBanue UIsi UCCIENOBaHHUA OOpPA3LOB PEHTICHOAU(DPAKIMOHHBIMH METOAAMU —
nudpakromerp Equinox 2000 (InelCorp.).

OO6opynoBanue Al UCCIEAOBAHUS MEXAHUYECKHX, HJIEKTPHUECKUX M MAarHUTHBIX CBOWMCTB
MaTepuasoB:

Hunaromerp borBuHKMHBa (KBapuesslil), MukpoTBepaomep I[IMT-3, depporpad, xapaxre-
peorpad, u3MepurenbHOEe 00OPYIOBAaHHME MM OICHKU SICKTPOPU3MUYECKUX XapaKTEPUCTUK Ma-
Tepuanos, Tepaommerp (E6-13), uamepurens L, C, R mudposoit E7-12.

bubnuoreka, nmeromnias paboune MecTa, OCHAIIEHHBIE KOMIIBIOTEPAMH C JOCTYIIOM K 0azam
JAHHBIX ¥ BBIX0/I0M B VIHTEpHET.

11.2. YueOHO-HATJIsITHBIE TIOCOOUSI
KoMmruiekTsl mimakatoB K paszzienaM  JIGKIIMOHHOTO Kypca; KOMILUIEKTHI  00pa3ioB
MOJIYTPOBOJTHUKOBBIX M JAMAJIEKTPUUECKUX KPUCTAIUIOB, OPraHUYECKUX U HEOPTaHUYECKUX
JIOMUHO(OPOB, IPYIHMX MaTepUanoB AJIEKTPOHHOW TEXHUKH; KOMIUIEKTHI MPUOOPOB BaKyyMHOM
TEXHUKH (CHCTEMBI MACJISTHOM ¥ 0€3MaCIISTHOM OTKAUKH ).

11.3. KomnboTepsbl, HHPOPMALHMOHHO-TEJIEKOMMYHHKAIIMOHHbIE CETH, allMapaTHO-
NpPOrpamMMHbIE H ayIHOBU3YyaJIbHbIE CPEACTBA
[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHble mpourpeBareasimu CD u DVD,
OpUHTEpAaMH ¥ MNPOTPaMMHBIMU CPEJICTBAMM; NPOEKTOPbHl M 3KpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPATHhI; JIOKAJIbHASL CETh C BBIXOJIOM B IHTEpHET.

11.4. TleyaTHbIE U 3JIEKTPOHHBbIE 00pa30BaTe/IbHbIC 1 HH(POPMALIMOHHBIE PecypChl

NHpopMalMOHHO-METOIMYECKUE MaTepuayibl: y4deOHble MMOCOOMS 1O  IUCIUILIIMHE;
pa3IaTOYHBIA MaTepHall K pas3zesiaM JEKIHOHHOTO Kypca; pa3aToOuHbIil MaTepual K MPakKTUYECKUM
3aHATUSAM 10 JUCLUIUIMHE; albOOMBI M pPEKJIaMHble MPOCIEKTbl C OCHOBHBIMH BHIAMH H
XapaKTepUCTUKAaMU  CPEJICTB  CO3JaHMsl  BaKyymMa M TPOBEACHHMS  BBICOKOBAKYyMHBIX
TEXHOJIOTMYECKHX IPOLIECCOB.

ONeKTpOHHBbIE 00pa30BaTENIbHBIE PECYPChl: JJIEKTPOHHBIE IPE3CHTAMU K pasjenam
JEKIIMOHHOTO Kypca; Yy4eOHO-MeTOAWYEeCKHe pPa3paboTKM B 3JIEKTPOHHOM BHJE; CIIPABOYHBIE
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE 10 CTPOCHUIO M CBOMCTBAM MaTepUaIOB AIEKTPOHHOU
TEXHUKHU; DJIEKTPOHHAs KapTOTE€Ka MO PEHTreHOo(a30BOMY aHaJIM3y; AJIEKTPOHHAs KapTOTEeKa II0
($a3z0BbIM TuarpaMmmam COCTOSIHUS; KadeapaabHble OMOIMOTEKH ANEKTPOHHBIX U3AaHUM.

11.5. IlepeyeHb JIULIEH3MOHHOTO MPOTPAMMHOI0 00ecne4yeHus

PexBU3UTEI Cpok OKOHYaHHUS
HaumenoBanue KomnyectBo o
Ne ni/m IPOrpaMMHOIO OPOAYKTA Jlorosopa I ECH3UH ficHCTRHA
porp POAYK IIOCTaBKH 1 JIALIEH3UN
1 SolidWorks EDU Edition | Konrpakr Ne 90- | CeteBas nuieH3us OeccpouHas
2020-2021 Network - 200 | 133D9A/2021 ot | Ha 200
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Users 07.09.2021 M0JIb30BaTENEN
Kommac-3D v18 na 50 Kontpakrt Ne 28- | 2 nuuieH3uu Ha OeccpouHas
mect. [Tpoextupopanue n | 359A/2020 ot | yueOHbIH
KOHCTPYHPOBAHHE B 26.05.2020 KOMILJICKT
MalIiHOCTPOCHHUH, [POrpaMMHOTO
. obecrieueHus 1Jist
MIPOEKTUPOBAHUS
u
KOHCTPYHPOBAHUS
B
MaIIHHOCTPOCHUH,
paccuuTaHHBIC Ha
akTuBanuio Ha 50
MECT KaK/1asl.
Y4eOHBIH KOMIUIEKT KonTpaxt Ne 90- | 2 nuuensuu Ha OeccpouHas
Kommac-3D v 19 Ha 50 1339A/2021 ot | y4eOHBbIi
mect KTTITT 07.09.2021 KOMILICKT
MIPOrPaMMHOTO
obecrnieueHus Jyis
MIPOSKTUPOBAHUS
u
KOHCTPYHPOBAHUS
B
MaIIMHOCTPOEHUH,
paccuuTaHHbIC Ha
aKTuBaluio Ha 50
MECT KaXk/1asl.
HeucknrounrenbHas KonTpakr Ne 90- | 13 nuuensuit nus 6eccpouHas
nunensus OriginLab 133DA/2021 ot aKTUBAIlMHU Ha
ORIGINPRO- New 07.09.2021 pabounx
License Node-Lock CTAHIUSIX
License Singl Seat
EDUCATIONAL
HeuckarounrensHas KonTpakt Ne72- 13 numeHsun i OeccpouHas
munensus Originlab 995A/2022 ot aKTHUBaIlNU Ha
Annual Maintenance 29.08.2022 pabounx
Renewal OriginPro CTaHIIMSIX
2022b Perpetual Node-
Locked Academic Licens
Microsoft Office Konrpakt Nel75- | 150 nuneHsuit s 12 mecsieB
Standard 2019 2629A/2019 ot aKTUBALIMU Ha (exeromHOE

27



B cocrasge: 30.12.2019 pabounx MpOJJICHUE
e Word CTaHIIUAX HIOJIITHCKH C
e Excel IPaBOM
e Power Point nepexo/ia Ha
e QOutlook OOHOBIIEHHYIO

BEPCHUIO
MPOJIYKTA)

14. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUS IPAKTUKHU

HaumenoBanue ®opMbI U METOAbI
OcCHOBHBIE MOKA3aTeJIH OMEHKH
pa3iesioB NPAKTHKHU KOHTPOJISI M OLIEHKH
Pazgen 1. Bseneuwue: | 3uaer:
Heu u 3a7a4u | - OCHOBBEI OpraHu3alu 54
MPEIIUTITIOMHON METOJIOJIOTUIO HAYYHBIX UCCIICIOBAHUN;
MPaKTUKH. - COBpPEMEHHBIE Hay4HbIE

KOHIICTIIIMK B 0OJIACTH HEOPTaHUYECKOTO
MaTEpUaIOBEICHUS;

- CTPYKTYPY M METOJbl YNpPaBICHUS
COBPEMEHHBIM IIPOU3BOJICTBOM
MaTepUaIoB AIEKTPOHUKU

Ymeer:

— pabotaTh C HayyHbIMH TEKCTaMH,
IIOJIB30BATHCS Hay4YHO-CIIPaBOYHBIM
anmapatoMm,  oGOpMIIATE  PE3YNbTaThl
Hay4HBIX MCCIIEIOBAHNN;
— HCHOJb30BaTh
TEOPETUUECKUE 3HAHHUA JUISL
IIPOEKTUPOBAHUS TEXHOJIOTHYECKHUX
JIUHUN MpEANPUATHI JJIEKTPOHHOU
MPOMBIIIJIEHHOCTH.

Baageer:

HaBbIKAMH CaMOCTOATEIbHON
Hay4YHO-UCCIEA0BATEIbCKON
NesITeIbHOCTH, pabOThl C HMCTOYHUKAMH
HayyHOM wuH(popManuu, pedepupoBaHUs
HayYHbIX MyOJIMKalui;

— MeTOoAaMH IPOEKTUPOBAHUS OCHOBHBIX
Y BCIIOMOTaTEJbHBIX 1[EXOB MPOU3BOJICTBA

IMMOJIYYCHHBIC

OreHKa 3a BBIIOJHEHHUE

WHIUBUIYAIbHOTO
3a1aHus
OueHka 3a OTYET 110
MPaKTUKE

O1ieHKa 3a 3a4eT

MOHOKPHUCTAJJIOB, MaTepHuaioB
INEKTPOHUKH W (DOTOHHKH, CIOCOOaMHU
pacuera TEXHOJIOTHYCCKOTO
000pyI0BaHUA.
Paznen 2. Brmonnenwne | 3Haer: OreHka 3a BBIIIOJHEHUE
BBIITYCKHOM - OCHOBBI OpraHu3aluu U | UHAUBUAYATBHOTO
KBATH(UKAITMOHHON METO/I0JIOTHIO HAYYHBIX UCCIICTOBAHMIA; 3aJaHUs
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paboTHL. - COBPEMEHHBIC Hay4YHbIC
KOHIENIMK B o0yactu Heopranmyeckoro | OneHka 3a OTYeT 110

MaTepualiOBEICHUS; IPaKTHKE

- CTPYKTYPY M METOJbl yIpaBJICHUS

COBPEMEHHBIM nponsBoacTBOM | OreHKa 3a 3a4eT
MaTepHaoB AMEKTPOHUKU

YmMmeer:

— paboraTh C HayyHbIMH TEKCTaMH,

M0JIb30BAThCS HAy4YHO-CIIPaBOYHBIM

anmaparoM,  oQOpMIIATH  pPe3yJIbTaThl
Hay4HBIX UCCJICIOBAHUI;

— HCIIOJIb30BaTh MOJIyYEHHbBIE
TEOPETHUYECKHUE 3HaHUSA JUISt
MPOEKTUPOBAHUS TEXHOJOTHYECKUX
JIMHUA NPEINPUATHI 3IIEKTPOHHOU
MIPOMBIIUIEHHOCTH.

Baageert:

- - HaBBbIKAMH CaMOCTOATEIIbHOMN

HAaY4YHO-UCCJIEA0BATEIbCKON
JEATEIILHOCTH, PabOTBl C HCTOYHUKAMHU
Hay4HOH wuHpopmanuu, pedepupoBaHus
HaY4YHBIX [TyOJIMKAIINN;

— METOJJaMH MPOEKTUPOBAHUS OCHOBHBIX
¥ BCTIOMOTATEJIbHBIX [[EXOB MPOU3BOJICTBA

MOHOKPHUCTAJIJIOB, MaTEepUajIoB
AIIEKTPOHUKUH M (POTOHMKH, CIIOCOOAMU
pacuera TE€XHOJIOTHYECKOT O
000pyI0BaHUA.

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOTI'O ITPOLECCA AJI51
HNHBAJINAOB 1 JINL C OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

OOydeHue MHBAIUAOB U JIMII C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbsI OCYILIECTBIISIETCS B

COOTBETCTBUH C:

— Ilopsinkom OpraHM3anuu u OCYILIECTBIICHUS 00pa3oBaTeNbHOM JESATEIIBHOCTH
1o oOpazoBaTeNbHBIM ~ IporpaMmaM  BBICIIETO  oOpa3oBaHHMs — [porpaMMaM OakanaBpuara,
nporpaMMamM CrelnuanureTa, mporpaMmaM maructpatypsl (IIpuka3 MuHHcTEpCTBAa HAYKH U BBICIIETO
obpasoBanus Poccuiickoit denepammu ot 06.04.2021 Ne 245);

— IlonoxxeHneM O MOpsIKE OPraHU3alMU U OCYLIECTBIEHHS 00pa30BaTENbHON JEATENBHOCTH IO
o0pa3oBaTeNbHbIM MPOrpaMMaM BBICIIET0 00pa3oBaHUs — MporpaMmamM OakajaBpuara, mporpammam
CHeluaiuTeTa, MporpaMMaM MarucTpaTtypbl (efaepaJbHOrO0 TOCYAapCTBEHHOrO  OKOJKETHOTO
00pa3oBaTEeNbHOTO YUYPEKJIEHUS BBICIIETO 0OO0pa3oBaHus «POCCHUCKUI XHUMHUKO-TEXHOJIOTHUUECKHI
yHusepcurer umenu .M. MenaeneeBay, NpUHATBIM peuieHueM YdeHoro cosera PXTY wum. [.H.
MenneneeBa ot 28.12.2022, nporokost Ne 5;

— MertoanyecKMMH PEeKOMEHAALUSAMHE 110 OpraHu3alu 00pa30BaTEILHOTO MpolIecca sl 00yYeHHs
VUHBAJIUIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbs B 00pa30BaTENbHBIX OpPraHU3ALMAX
BBICHIETO OOpa30BaHMs, B TOM YHCJIE OCHAIIEHHOCTH O0pa30oBaTEIbHOTO Ipolecca (yTBEepiKIEHBI
3amectuTeieM MuHncTpa oopaszoBanus u Hayku PO A.A. KinumoseiM ot 08.04.2014 Ne AK-44/058H).
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JlonoJiHeHMs1 M U3MEHeHHusl K pabdoyell mporpaMme NpaKkTHKe

«[MPOU3BOJACTBEHHAS NPAKTUKA: TPEJJIMIIJIOMHAS ITPAKTUKA»
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl

18.03.01 XumMnueckas TEXHOJOTHA
KOJ ¥ HAIMEHOBaHHE HAIIPaBJICHUS MMOATOTOBKH (CIELHAIHHOCTH)

«XHUMHYECKAI TEXHOJIOTUA MaTCpHUaAJI0B JICKTPOHUKHN»
HanMmeHoBanne OOIT

®opma 00yyeHus: ouHas

Howmep
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1. coBeTra Ne oT
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