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HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
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®opma o0yuenusi: OuHas
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eIMHUIAX:
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TUIAHY:
Jlekuuu 7 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 7 cemecTp - 16 4acos;
JladopaTopHbie padoThI 7 cemecTp - 16 yacos;
KoncyabTanuu 7 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 7 cemecTp - 113,5 yacos;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
Acce
JlaGopaTopnasi pabora
Pedepar
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 7 cemectp - 0,5 yaca;
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Heanb ocBoeHUs1 TUCHUIUIMHBL: [[epi0 OCBOCHUS JUCIUTUIMHBI SBIISETCS (OpMUpPOBAHNE 3HAHUNA
M0 KJIACCU(UKAIIMU, HA3HAYCHHUIO U TIPUMEHEHUIO PAANOMAaTEPHUaIOB U PaMOKOMIOHEHTOB. [loHnManHme
(GU3MYECKOW CYNTHOCTH TIPOILIECCOB, IMPOTEKAIOMUX B IMPOBOJAHMKOBBIX, IOJTYIPOBOJIHUKOBBIX,
JIUAJICKTPUYECKUX W MAarHUTHBIX MaTepuajax B pPa3UYHBIX YCJIOBHUSX OJKciulyatanuu. W3yuenue
OCHOBHBIX AJICKTPO(PU3NYECKUX, ONTHUYECKHX, MaTepuaynoB. M3yueHue (PHU3NYECKUX MPOLECCOB U
SIBJICHUH, MPOTEKAIOIINX B pagroMarepraiax U paguoKOMIOHEHTaxX

3agaun QU CHMILINHBI

- Pa3JIMYHLIC KJIACChI MATCPUAJIOB, UCIIOJIB3YCMbBIX B 3JICKTPOHUKE M HAHOSJICKTPOHHUKE.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N/1-1nk-3 3HaeT 6a30BbIC
TEXHOJOTHYECKHE MPOLIECCHI
H3TOTOBJICHUS MaTCPpUAJIOB
AJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HATh:
- OCHOBHBIE METO/IbI aHAITN3a
HAaHOOOBEKTOB;

- OCHOBHBIE METO/IbI TIOTYyYCHUS
HAHOYACTHI] U TUICHOK MaTePUAJIOB;

- OCHOBHBIE METO/IbI UCCIICIIOBAHHUS
COCTaBa U CTPYKTYPbI MaTEPUAIIOB;;

- IIKaJIbl KOHIICHTPAITUH BEIIECTB;

- usnueckue 3 GeKTh B3aUMOJICHCTBUS
Pa3IMYHBIX TUTIOB H3JIYYCHUS U MATCPUU;;
- OCHOBBI (PU3UKO-MEXAHUKH;

- OCHOBHBIE ()OPMYIUPOBKH 3aKOHOB
TEPMOJUHAMUKY CIUIOIIHBIX CPEI;.

YMETh!
- IPOEKTUPOBATH MPOIIECC TOTYICHUS
HAHOOOBEKTA;

- IPUMEHSATH (PU3MUECKUE 3aKOHBI U
MaTeMaTHYeCKUe METOJIbI /ISl PEeLIeHUs
3a71a4 TEOPETHYECKOTO U TPUKJIIATHOTO
XapakTepa;;

- TUTAHUPOBATh JEATEITHHOCTD B
nabopaTopuu;

- OIpEeNENITh HabOp aHAIM30B IS
KOHKPETHOT'O HAaHOOOBEKTA;

- 000cHOBaTh 3PHEKT UCTIOTH30BAHMS
HaHOMAaTepHaoB;

- UCIOJIb30BaTh (husnueckue 3p eKTs s
UCCIIE/IOBaHMSI CBOMCTB MaTepHalIoB;;

- UCTIOJIH30BATh MAaTEMaTHYECKHE MOJICIN
JUIS OTIpEIeNIeHNUs] CBOMCTB MaTEpUAJIOB;.

I1K-3 Cnocoben
yqaCTBOBaTI) B HpOBe}IeHI/H/I
TEXHOJOTHYECKUX
IPOIIECCOB M3TOTOBIICHUS
MaTepHaIOB AIEKTPOHHOU

NJI-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKHX OCHOBax 9
TEXHOJIOTHYECKHX MPOIIECCOB
W3TOTOBJICHHS MaTEPHAIIOB
AIIEKTPOHHON TEXHUKU, MUKPO-

3HaThb.
- YCJIOBUA U3IOTOBJICHUA U TCCTUPOBAHUA
MaTCpraJIOB HAHODJICKTPOHUKH;.

YMETB:
- BBIOMPATh TEXHOJIOIMYECKHE MTPOIECCHI
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHN

TEXHUKU, MHKPO- U Y HAHODJICKTPOHHUKH W3TOTOBIICHHSI MATEPUAIIOB TSI
HAHOAJICKTPOHHUKH HAHOAJICKTPOHUKH;.
ITK-4 Cniocoben N 1-2nk-4 leMoHCTpHpYET 3HATh.
y4acTBOBAaTh B 3HAHUE COOTBETCTBUSA - GU3NYECKYIO OCHOBY M METO/IOJIOTHIO
IPOCKTUPOBAHUU TEXHOJIOTHH IPOU3BOJICTBA U METOJI0B aHa/IM3a HAHOOOBEKTOB U
UHTEIPAIBHBIX CXEM Ipolrecca NpOeKTUPOBAHUS HaHOMAaTCPHAJIOB.

MHTETPAIBbHBIX CXEM
YMETh:

- OIPENENATh HA0Op METOAOB aHAIN3A [
KOHTPOJISI TEXHOJIOTHYECKOTO IMpoliecca
MOJIy4EHUsI HAHOOOBEKTOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQ)ECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
Hanotexunonorus B snektponuke (manee — OIIOIT), nanpaBnenus noaroroBku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIEE 00pa3oBaHue - OaKkataBpHuar.

baszupyercs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Cnoco0b1 85 7 20 10 | 10 - - - - - 45 - IToozomogxa domauwinezo 3adanusn:
W3TOTOBIICHUS [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
CyOMUKpOKpHUCTAIIIYE Ha OTPabOTKY YMEHUI pelIeH s
CKUX M HAHOIIOPOIIKOB npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
11 OcHOBBHI 17 4 2 2 - - - - - 9 - BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
TEePMOJANHAMUKH "MerTo/pl aHaNM3a HAHOOOBEKTOB." MaTepuay.
CIUIOIIHBIX CPeJ. JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
1.2 | MeToabl U3TOTOBICHUS 17 4 2 2 - - - - - 9 - U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh MPHUMEpEI
MIOPOIIKOB ITOMOJIOM. BBITIOJTHEHHS OXOOHBIX 3anaHui. [IpoBepka
13 OCHOBBI KOJIJIOUAHOM 17 4 2 2 - - - - - 9 - JIOMAIIHEro 3a1aHus MPOBOJUTCS 1O
XUMUH MIPE/ICTABICHHBIM TUCEMEHHBIM paboTaMm.
1.4 Peosiorus JIUCTIEPCHBIX 17 4 2 2 - - - - - 9 - IloozomoeKka Kk npaKkmuyecKum 3aHAmMUAM:
CHCTEM. Nzydenne matepuana no pazaeny "CrnocoOb!
15 onyuenne 17 4 2 2 - - - - - 9 - W3TOTOBIICHHSI CYOMHKPOKPHCTAIUIMIECKUX U
HAHOYACTHII HaHOTOPOIIKOB" MOATOTOBKA K BBHITIOJHEHUIO
KOHJIeHCaIHeil 3aJlaHui Ha NPaKTHYECKUX 3aHATHIX

Camocmoamenbnoe uzyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"Croco0bI U3rOTOBJIEHUS
CyOMHUKPOKPHCTAIUTHICCKUX H HAHOTIOPOIIIKOB"
Iloozomoska K KOHMPOLHOU pabome:
Uzydenune maTepuaios 1o pazaeny CrocoOsr
N3TOTOBJICHUSA Cy6MI/IKpOKpI/ICTaHHI/IquKI/IX nu
HaHOHOpOIHKOB U IIOATOTOBKA K KOHTpOJ'[BHOI\/’I
pabore

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:




[1], 1-250
[2], 1-300
[3], 4-20
[4], 1-200
[5], 4-100
[7], 30-60
[8], 1-444
[9], 20-60

[13], 4-190

[16], 1-200

MeTtoapl aHanu3a
HaHOOOBEKTOB.

59

12

35

2.1

ATOMHO CHJIOBast
MUKPOCKOTIHS
I'panynomerpuueckuit
aHaJus3.
Penrtrenoga3zonbiii
aHamu3. DICKTPOHHAS
MHKPOCKOTIHSL.

16

2.2

I'panynomerpuyeckuit
aHAJIN3.

16

2.3

PenTrenodazoBsrit
aHAJIN3.

14

2.4

DneKTpOHHAas
MHUKPOCKOTIHSI.

13

Iloozomoska domauine2o 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"MeToabl aHaIM3a HAHOOOBEKTOB." MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTb IpUMepsI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Iloozomosxka K KOHmpobHOU pabome:
M3yueHune MaTepHaoB o pas3aeiny MeTo bl
aHaIM3a HAaHOOOBEKTOB. U MOATOTOBKA K
KOHTPOJIBbHOI! paboTe

ITo0zomoeKa K npAKMUYeCKUM 3AHAMUIAM:
N3ydenne matepuana no pazaeny "Metoabt
aHan3a HAaHOOOBEKTOB." MOArOTOBKA K
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATUAX

Camocmoamenbvhoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"MeToan! aHaIKM3a HAHOOOBEKTOB."

H3yuenue mamepuaios aumepanmypHvlx
UCMOYHUKOG:

[2], 300-550
[4], 200-330
[5], 5-400




[6], 4-230
[10], 4-130
[11], 4-430
[12], 4-50
[14], 30-100
[15], 1-237
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM

npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cnocobul uzeomosnenus cyoOMuKpOKPUCMALIUYECKUX U HAHONOPOUKOS

1.1. OCHOBBI TEPMOJIMHAMUKH CILTOIIHBIX CPE/I.
[TorsiTvist 00 OCHOBHBIX TEPMOJMHAMHYECKHX Mapamerpax u QyHknmsx. [IpencraBieHust o
($ha30BOM PaBHOBECHH..

1.2. MeTo/1bl U3rOTOBJICHUS TOPOIIKOB TOMOJIOM.
Hcnonp30BaHue pa3InYHbIX TUIIOB MEJIBHHUIL. .

1.3. OCHOBBI KOJIJIOUTHON XUMHUH
Mertobl ToSTy4eHHsT HAHOTIOPOIIKOB OCaXISCHHEM M3 ra3oBod (a3sl u U3 pactBopa. [Iporecchr
00pa3oBaHus U POCTA YACTHII..

1.4. Peosiorust [uCrepCcHbIX CUCTEM.
OcHOBBI (PM3HKO-MEXAHHUKH JKUIKUX U KUIKOMOAOOHBIX CHCTEM. .

1.5. ITonyyenre HAaHOYACTUL KOHIEHCALUEN
[Ipunuuner oOpa3oBaHusi 3apojblmied W pocT yacTull. OCHOBBI METOIOB PACIBLIUTEIHHOM

CYIIKH.

2. Memoovl ananuza HaH000bEKMmos.

2.1. AtomHo cunoBas Mukpockonus ['panynomerpudeckuit ananus. Pentrenoda3oBslii ananus.
DNEeKTPOHHAsE MUKPOCKOIIHSI.

CkaHupyromue 30H70BbIe MPUOOPHI AJIsl UCCIEAOBAHUS U aTOMHOTO JU3aiiHa HAHOMAaTepUaJIOB
(CTM u ACM). Meroapl W amnmaparypa s KOHTPOJS U KIacCU(PUKAIMK HAHOYACTHUIL
(HaHOTIOPOILIKOB)..

2.2. I'panynomeTpruyecKuil aHalIu3.

Metonbl M anmaparypa Ui KOHTPOJIA M KJIAacCU(HMKAIMKM HaHOYACcTUI[ (HAHOMOPOIIKOB).
[TpyHIMIIBI TPaHYIOMETPUYECKOTO aHan3a. MeToabl onpenenenus pasmepa yactuil. CtaTuueckoe
cBeTopaccesiHue. JJMHaMHU4ecKoe CBETOPACCESHUE..

2.3. PentrenogazoBblii aHAIH3.
OcHoBbI $a30BOT0 U CTPYKTYPHOTO aHaiu3a. Mcrnonp3oBaHHe PEHTTEHOBCKOTO M3IIyUEHUs s
UCCJICIOBAHMSI CTPYKTYPBI KPUCTAILIA. .

2.4. DneKTpOHHAsI MUKPOCKOTIIHSL.
OnekTpoHHas qudpakmus. MeToasr onpeaeneHuss MOpGOJIOTHy HaHOOOBEKTOB. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 1 OcHOBBI TEPMOIMHAMUKH CILUIOUIHBIX CPE/I.;
2. 5 IlonyyeHne HAHOYACTHUI KOHJIEHCALIUEH;
3. 8 Pentrenoda3oBblii aHaN3. ;
4.7 AToMHO cuiIoBasi MUKpockomus ['panynomerpuyeckuii aHanu3. PeHTrenoga3oBblit
aHaiu3. DIIEKTPOHHAsI MUKPOCKOIIHSL.
5.2 MeTo/1bl U3rOTOBJIEHUS IOPOILIKOB IIOMOJIOM. ;
6. 4 Peostorus 1MCHEPCHBIX CUCTEM;



7. 3 OCHOBBI KOJUIOMIHOH XAMHH.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3. Metopl aHanmm3a GU3MKO-MEXaHUYECKUX CBOMCTB MaTepUAJIOB;
2. 4. Meropl aHanmu3a GU3NKO-XUMHUYECKUX CBOWCTB MAaTEPUAJIOB,;
3. 2. MeTobl aHaM3a rpaHyIOMETPUYECKOIO COCTABA;
4. 1. OCHOBBI PEOJIOTUY IUCIIEPCHBIX CUCTEM.

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OOGcyxnenme  MarepwaioB 1o  keiicam  pasgena  "CrocoObl  HM3TOTOBICHHS
CYOMHKPOKPHCTATMYECKUX U HAHOTIOPOIIIKOB"
2. OOcyxIeHre MaTepHrajoB Mo KelicaMm pasziena "MeToabl aHann3a HaHOOOBEKTOB. "
Texywuti konmpoas (TK)

1. KoncynpTanuu HampaBiIeHbl HAa NMOJYYCHUE MHIMBUAYAIBHOTO 3aJaHUsI JUIS BBITIOJTHEHUS
KOHTPOJIbHBIX MEpONpHUATUN o paszzneny "Crioco0b1 W3TOTOBJICHUS
CYOMHUKPOKPHUCTALTUYECKUX U HAHOTIOPOIIIKOB"

2. KoHcynbTanuu HampapieHbl Ha MOJyYEeHUE WHAWBUIYAIBbHOTO 3a/laHUs ISl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3zeny "Merobl aHanu3a HAHOOOBEKTOB. "

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3anaHupOBaHHBIE PE3yAbTaThl 00yUEHUs MO TUCIUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT];e?lT ;3 e
1 | 2
3HaTh:
OCHOBHBIE METOBI aHAIN3a HAHOOOBEKTOB Occe/KM-2. OCHOBBI KOJUIOUIHOW XVMUH.
OCHOBBI TEPMOAMHAMUKH TUCTIEPCHBIX CUCTEM
UI-1nk-3 + JlaGopaTtopnas pabora/KM-4. Teuenue u
nedopMaIs KUJIKAX U KATKOTIOJ00HBIX
CUCTEM
OCHOBHBIE€ METO/IbI HCCIIEA0OBAHUS COCTABA U CTPYKTYPBI JlaGopatopHnas pabota/KM-4. Teuenue u
MaTepuasos; N-1nk-3 + nedopMarnus KUIKUX U KATKOTOJ00OHBIX
CUCTEM
OCHOBHBIE METO/IbI MOTYYESHHSI HAHOYACTHUI] U IIICHOK JlaboparopHnas pabota/Km-3. I'panynomerpust
MaTepUajoB YacTHLl, 3apsiji IOBEPXHOCTU YACTHULL.
-1k + JlaGopatopHnas pabota/KM-4. Teuenue u
nedopmarus KUJKUX U KUIKOTIOTOOHBIX
CUCTEM
OCHOBHBIE (DOPMYJIUPOBKH 3aKOHOB TEPMOIMHAMUKHU Kontponbnas pabora/KM-1. Ctpykrypa
CIUIOIIHBIX CPeI; YacTHL], 3aPO/IbIIIEH, KPUCTAIIIOB, INIEHOK
N/I-1nk-3 + Scce/KM-2. OCHOBBI KOJUIOUIHON XUMUH.
OCHOBBI TEPMOAMHAMUKH TUCTIEPCHBIX CUCTEM
Pedepar/KM-5. PacuetHoe 3ananue
OCHOBBI (PU3UKO-MEXaHUKU N-1nk-3 + Pedepar/KM-5. PacuetHoe 3a1anue
¢busnueckre 3¢ GeKThl B3aUMOICHCTBUS PA3IUYHBIX TUIIOB VT-Lics + Occe/KM-2. OCHOBBI KOJUTOMIHON XUMUH.
W3JIY9CHUS] U MaTEPUH; ’ OCHOBBI TEPMOJAMHAMUKH TUCIIEPCHBIX CUCTEM
LIKaJIbl KOHIICHTPALWH BEILIECTB VT-Lik.a + KonTponbHas paGOTa/KM-l. Crpykrypa
YaCTHII, 3apOJIbIIIEeH, KPUCTAJUIOB, MJIEHOK
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JlabopatopHnast pabora/Km-3. I'panynomeTpust
YACTHII, 3apsi/l MOBEPXHOCTH YACTHIL.

YCJI0BHSA U3IOTOBJICHUA U TECTUPOBAHHA MAaTCPHUAJIOB

Pedepar/KM-5. PacueTHoe 3amanue

HAHO3JIEKTPOHUKH; W/L-2mes

(hU3UYECKYIO OCHOBY M METOOJIOTHIO METOJIOB aHAIN3a JlaGopaTtopnas pabora/KM-4. Teuenue u

HAaHOOOBEKTOB M HAHOMATEPHAIIOB N1-211k-4 nedopMaIus KUJIKAX U KATKOTIOJ00HBIX
CUCTEM

Ymersb:

HCIIONB30BATH MATEMATHECKHE MOJEIH U1 ONPENEIICHNS VJT-ics Occe/KM-2. OCHOBBI KOJUIOUIHON XUMUHU.

CBOMCTB MaTepHaoOB; OCHOBBI TEPMOJIMHAMUKH JTUCHIEPCHBIX CUCTEM

MCIIOJIb30BaTh (hr3muecKre d3PPEKTHI ISl HCCIISTOBAHUS KonTponbras pabora/KM-1. Ctpykrypa

CBOMCTB MaTepHaoOB; — YaCTHII, 3apPOJIBILIEH, KPUCTAIIOB, MJIEHOK

alnn Jlaboparopuas padota/Km-3. I'panynomerpust

YaCTHII, 3apsi/i MOBEPXHOCTH YaCTHIL.

000cHOBaTh AP PEKT UCTIOIB30BaHUS HAHOMATEPHAJIOB Kontponbras pabora/KM-1. Ctpykrypa
YaCTHII, 3apPOJIBIIEH, KPUCTAIIOB, MJICHOK
Dcce/KM-2. OCHOBBI KOJIJIOUIHON XUMHH.

W/1-1nk-3 OCHOBBI TEPMOIMHAMUKH JUCIIEPCHBIX CUCTEM

JlaGopatopHnast pabora/KM-4. Teuenue u
nedopMarus KUJIKUX U KAIKOTOJ00HBIX
CHUCTEM

oTnpeensaTh Habop aHaIM30B 711 KOHKpEeTHOTo HaHooObekTa | MJI-1nk-3 Pedepar/KM-5. PacuetHoe 3a1anue

MJIAHUPOBATh JICSITEIIBHOCTh B TaOOpaTOpun Kontponbnas pabora/KM-1. Ctpykrypa

U113 YaCTHII, 3apPOJIBIIIEH, KPUCTAIIIOB, MIEHOK

Pedepar/KM-5. PacueTHoe 3amanue

MPUMEHSITh (PU3NUECKHE 3aKOHBI 1 MATEMaTUYECKHE METO IbI Jlaboparopuas pabota/Km-3. I'panynomerpust

JUTS pEIIeHUs 3a/1a4 TEOPETUUECKOTO U MTPUKIIATHOTO N-1nk-3 YACTHII, 3apsiJ] TOBEPXHOCTH YACTHII.

XapakTepa;

MIPOEKTUPOBATH MPOIECC MOTYICHHUST HAHOOOBEKTA VT-Lics Occe/KM-2. OCHOBBI KOJIIIOUTHON XHUMHUH.

OcHOBEI TCPMOANHAMUKN JUCTICPCHBIX CUCTCM
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BBI6I/IpaTL TEXHOJIOTHYCCKHUEC ITPOLECCHI U3I'OTOBJICHUA
MaTCpHraJIOB JJIs1 HAHO3JICKTPOHUKU,

JlaGopaTtopnas pabora/KM-4. Teuenue u
nedopMaIus KUJIKAX U KATKOTIOJ00HBIX

W/T-2nxc-3 cUCTEM
Pedepar/KM-5. PacuetHoe 3amanue
onpeesaTh Habop METOI0B aHAIK3a JIJIsl KOHTPOJIS JlaGopaTtopnas pabora/KM-4. Teuenue u
TEXHOJIOTUYECKOTO MpoLecca MOTyYeHUsI HAaHOOOBEKTOB N-2nk-4 neopmanus )KUIKUX U KUAKOTIOT00HBIX

CHCTEM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. Km-3. I'panynomMerpus yacTuil, 3apsij nopepxHoctu yactuil. (Jlaboparopnas padora)
2. KM-4. Tedyenue u nedopmanus KUIKUX U KUIKOTOT00HBIX cucTeM (JIabopaTopHas paboTta)

Dopma peanuzanuu: 3aniuTa 3aAaHUSA
1. KM-5. PacuetHoe 3ananue (Pedepar)

®Popma peanuzaruu: Ilncemennas padbora
1. KM-1. CtpykTypa 4acTHll, 3apOAbliiel, KpUCTAILUIOB, TuieHOK (KoHTponbsHas pabota)
2. KM-2. OcHOBBI KOJUTOUAHOM XUMUU. OCHOBBI TEPMOJUHAMUKH JUCIIEPCHBIX cUCTEM (Dcce)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Ne7)

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. "05.25.03 - bubnuorekoBeaeHUE, OMOIMOTpadoBEICHNE M KHUTOBEACHHIE: COOPHUK TTPOTpaMM
OCHOBHOM NpodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMBbl ITOCIEBY30BCKOTO
npodeccuoHaibHOTO 00pa3oBanus (acupantypa)", U3narensctBo: "KemepoBckuit
roCyJapCTBEHHbIN yHUBEpcUTET KyabTypbl 1 uckycctB (KemI'YKU)", Kemeposo, 2012 - (286 c.)
https://biblioclub.ru/index.php?page=book&id=273808;

2. Bect, A. Xumus tBepaoro tena. Teopus u npunoxkenus. Y.1 : nmep. ¢ anrn. / A. Bect ; pen. 1O.
. TperbsikoB . — M. : Mup, 1988 . — 555 c.;

3."09.00.01 — OnToMNOTHS ¥ TEOpUS MO3HAHUSA: COOPHUK MPOTrPaMM OCHOBHOM MpodecCHOHaIbHON
obpazoBarenbHol porpammel”, M3narensctBo: "KemI K", Kemeposo, 2012 - (304 c.)
http://e.lanbook.com/books/element.php?pll_id=45877,;

4. Bect, A. Xumus TBepaoro tena. Teopus u npunnoxkenus. Y.2 : nep. ¢ anria. / A. Becr ; pen. 1O.
. TperbsixoB . — M. : Mup, 1988 . —334 c.;

5. A. A. Hectepos, A. A. Ilanuu- "CoBpeMeHHbIE TPOOIIEMBI MATEPHAIOBEACHHS KEPAMUUYECKUX
be303JIeKTpruuecKkux MaTepuanos", M3narenscto: "FOxHBIN (eaepanbHblil yHUBEpCUTET",
Pocror-na-Jlony, 2010 - (226 c.)

https://biblioclub.ru/index.php?page=book&id=241139;

6. Hamackus, b. b. OcHOBBI TeOpETHUECKOH 2JIEKTPOXUMUH : YIeOHOE ITOCOOue 11 XUMUYECKUX
cneunanbHoctelt By30B / b. b. lamackun, O. A. Iletpuii . — M. : Boicas mkona, 1978 . —239 c.;
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7. A. A. KonomieBa, A. P. lN'ataymnun, 1O. I'. NanametrninHoB- "OU3UKOXUMHUS KOMIO3UIIMOHHBIX
MoJIMMEpHBIX MaTepualoB", M3marenscTBo: "Ka3zaHCkHil HAy4HO-HCCIIeI0BaTENbCKUI
texHojornueckuil yauusepeutet (KHUTY)", Kazans, 2018 - (100 c.)
https://biblioclub.ru/index.php?page=book&id=612365;

8. lllykun, E. /1. Komnmounanast xumus : y4eOHUK /17151 0aKaiaBpoB, A7 BYy30B IO CIIEHUAIBHOCTH U
Harnpasienuto "Xumusa" / E. JI. Hlykun, A. B. Ilepros, E. A. AMenuHna . — 7-¢ u31., UCTIP. U JIOII . —
M. : KOpaiir, 2014 . — 444 c. — (bakanasp. ba3ossriii kypc) . - ISBN 978-5-9916-2741-2 .;

9. A. Kuraues, 1O. . I'onoBun, A. B. YMpuxun, B. B. Kopenkos, A. U. Tropun-
"BBICOKOTEXHOJIOTMYHASI HAHOCTPYKTYpHAasi KEpaMHUKa Ha OCHOBE AMOKcHJA LMpKoHuUs", (2-e usg,
uctp. u nomn.), U3parensctBo: "Texnochepa", Mocksa, 2020 - (370 c.)
https://biblioclub.ru/index.php?page=book&id=617535;

10. ABTOMaTu3amus U MeXaHu3aus padoT B XUMHUKO-aHAIMTHYECKHX Jaboparopusix / FO. C.
JIsmukos, [u np.], AH MCCP. Uu-1 xumuun BHUWHayuanipubop ; pea. YO. C. JIsnukoB . — Kummnes
: lltruana, 1976 . — 135 ¢.;

11. Bunorpanos, I'. B. Peonorust monumepos : [MoHorpadusi| / I'. B. Bunorpanos, A. 5. MankuH .
—M. : Xumus, 1977 . — 438 c.;

12. O. H. Mycuna- "Peonorus", U3garensctBo: "Iupexkr-Menua", Mocksa, bepnun, 2015 - (147

c.

https://biblioclub.ru/index.php?page=book&id=278883;

13. Boponun, I'. ®@. OcHOBBI TepMOAMHAMUKHY : [yueOHOe ocodue] / I'. @. Boponun . — M. : U3z-
Bo MI'VY, 1987 .- 192 ¢.;

14. Hocukosa JI. A., KouetoB A. H., lluBaaze A. 1O.- "MccrnenoBanue 00pa3IioB ¢ MOMOIIIBIO
pentrenogazoBoro ananusa: [Ipaktukym", Uznarenscto: "PTY MHUPDA", Mocksa, 2021 - (38 c.)
https://e.lanbook.com/book/176517;

15. benos, H. B. CtpykTypa noHHbBIX KprcTaiuioB u Metauinueckux ¢as / H. B. benos, AH CCCP.
Wu-1 xpucramnorpadun . — M. : U3g-so AH CCCP, 1947 . —237 c.;

16. bo6koBa, H. M. ®u3nveckas XUMUsl CHIIMKATOB M TYTOIJIABKUX COCTUHEHUH | YIeOHUK IS
BY30B I10 CHENUATBHOCTIM "XHUMHUECKask TEXHOJIOT U BSKYIIUX MaTepranos”, "Xumudeckas
TEXHOJIOTHSI KEpAMHUKH U OTHEYnopoB", "XuMudeckas TeXHosIorus crekia u cutamios" / H. M.
BoOkoBa . — Munck : Beimsiimas mkona, 1984 . — 256 c..

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(pUCHBIX IPOrpamm;

3. Buneoxondepenuuu (Maitna, Coeprxas, BK u ap);

4. Acrobat Reader;

5. MasterOPC.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6M0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTH online - http://www.viniti.ru/

5. Ba3a nannbIX )KypHaJioB u3nareiancTna Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com

9. Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html
10. XKypnaabt American Institute of Physics - https://www.scitation.org/
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11. ’Kypuaasl American Physical Society - https://journals.aps.org/about

12. ba3a nanubix quccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index
13. KypnaJsl )Kypuausl Royal Society of Chemistry - https://pubs.rsc.org/

14. Kypuaias! n3nareancTsa SAGE Publication (Sage) - https://journals.sagepub.com/
15. Kypnaa Science - https://www.sciencemag.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep ayauropun, OcHamnenue
HaAaNMMCHOBaHHUeE
Y4eOHble ayIUTOPUH AJIs E-306, napTa co CKaMbeid, CTOJI MperoaaBarTess, CToll,
MPOBEJICHUS JIEKITMOHHBIX Jlaboparopus CTYJI, TOCKa MEJIOBasi, SKpaH, 000py10BaHUE
3aHATUN U TEKYLIETro KBaHTOBOI CHeUalIn3UpOBaHHOE, y4eOHO-HATJISITHOE
KOHTPOJIS AIICKTPOHHUKHU nocooue
Y4eOHble ayIUTOPUH AJIs E-306, napTa co CKaMbeid, CTOJI MperoaaBaress, CToll,
IIPOBEICHUS Jlaboparopus CTYJI, TOCKa MEJIOBasi, SKpaH, 000pyT0BaHUE
MPAKTUYECKHUX 3aHATUH, KBaHTOBOI CHeHaIM3UpPOBaHHOE, Yy4eOHO-HATIISITHOE
KP u KII AIIEKTPOHUKHU nocobue
Y4eOHble ayIUTOPUHN AJIS E-306, napTa co CKaMbeid, CTOJ MperoaaBares, CToll,
MIPOBEICHUS Jlaboparopus CTYJI, TOCKa MEJIOBasi, SKpaH, 000pyT0BaHUE
1abopaTOPHBIX 3aHITHIA KBaHTOBOI1 CHeIHalM3UpPOBaHHOE, Y4eOHO-HATJISITHOE
AIIEKTPOHHUKHU nocobue
Y4eOHble ayIUTOPUH AJIS E-306, napTa co CKaMbeid, CTOJ MperoaaBarens, CToI,
MIPOBEICHUS Jlaboparopus CTYJI, TOCKa MEJIOBasi, SKpaH, 000pyT0BaHUE
IPOMEKYTOUHOM KBaHTOBOI CHEeIHAIM3UPOBaHHOE, Y4eOHO-HATIISITHOE
aTTeCcTaluu DJICKTPOHUKHU nocooue
[Momewmenus st E-316, cToJI, Kad I OJIeIkK b, ITKad 711 XpaHESHHS
caMoCTOsITeNTbHOU paboTel | JlabopaTopus kad. | WHBEHTAps, CTOJI MMUCHMEHHBIN, KOMITBIOTEPHAS
"OTOMK" CeTh ¢ BbIX0JI0M B MIHTepHET, 000pyioBaHuE
CHEIIMATN3UPOBAHHOE, KOMITHIOTED
NEPCOHANIbHBIN, TPUHTEP
IMomerienns s E-306, rapTa co CKaMbe, CTOJ TIPEIoaBaTes, CTOI,
KOHCYJTbTUPOBAHUS Jlaboparopus CTYJ, TOCKa MeJloBasi, 9KpaH, 000py10BaHUE
KBaHTOBOM CTIeIUAIM3UPOBAHHOE, YICOHO-HATIISTHOE
HJIEKTPOHUKHU nocobue
[Tomemenus ans xpanenus | E-302/1, Cknan CTOJ
o0opynoBaHus U y4eOHOTO "OTOMK"

VHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JJUCHOUILJIMHBI

TexHonorus u (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOMCTBA HAaHOMATCpUAJIOB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-1. CtpykTypa 9acTHIl, 3apoJIbIIei, KpucTalioB, mieHoK (KoHTponbHas paborta)

KM-2. OcHoBbI koJIONAHON XUMUU. OCHOBBI TEPMOJIMHAMUKH JTUCIIEPCHBIX cucTeM (Dcce)
Kwm-3. I'panynometpus yactul, 3apsija noBepxHoctu yactull. (Jlaboparopnas padota)

KM-4. Teuenue u neopmanust )KUIKUX U KUIKOMOAOOHBIX cucTeM (JlabopaTopHas pabora)
KM-5. PacuetHoe 3amanue (Pedepar)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nanexc KM: | KM- | KM- | KM- | KM- | KM-

Home
a3z[e£a Paszen nucuuruimysl 1 2 3 4 5
P Hemena KM: | 4 | 8 | 12 | 16 | 18
1 CriocoObl H3TOTOBIICHUSI CYOMUKPOKPHUCTAITHICCKUX
Y HAaHOTIOPOIIIKOB
1.1 OCHOBBI TEPMOJUHAMUKH CIUIOLTHBIX CPEJI. + + + + +
1.2 MeTo/1bl U3rOTOBJICHHS TOPOLIKOB ITOMOJIOM. + + + +
1.3 OCHOBBI KOJIJIOUIHON XUMHUH +
14 Peosiorus nucnepcHbIX cucTeM. + +
1.5 [Tonydyenne HaHOYACTHUI] KOHJAEHCALINEN + + +
2 MeTob1 aHaJIM3a HAHOOOBHEKTOB.
ATOMHO CHJIOBasi MUKPOCKOTIHS
2.1 ['panynomerpuueckuii ananu3. PeHrrenoda3onsblit + + + +
aHajan3. DJIEKTPOHHAs MUKPOCKOIIHSL.
2.2 ['panynomeTpuuecKkuil aHaaus. + + + +
2.3 PentrenodasoBblii aHamus. + + + + +
2.4 DIIEKTPOHHAass MUKPOCKOIIHSL. + + +

Bec KM, %: | 20 20 | 20 20 | 20
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