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1. Ieau v 321241 0CBOEHHST TN CHUTITHHBI

Lenp AMCUMIUIMHBI: W3YYEHHUE XMMHMUYECKHMX OCHOB HAaHOMATEpPHAJIOB, TEXHOJOTUNA MOIYYCHUS
HAHOYACTHI[, TpoueccoB (HOPMUPOBAHUS HAHOCTPYKTYp W HaHOMATepHalloB; (HOpMHUpOBaHHE
IIPEJICTaBICHUSI O IIPOLIECCAX CaMOOPraHU3alMU U HAHOTEXHOJIOTHH.

3amaun JUCLUILIMHEL:
- I3YYCHHE OCHOB XUMHUYECKHX, (PU3NYCCKUX U OMOJIOTMYECKHX METOJIOB CHHTE3a HAHOYACTHI[ U
HAaHOMAaTEPHAJIOB, CIIOCOOOB KOHTPOJIUPYEMOT0 POCTa MOJyUCHUS HAHOYACTHI] HEOOXOUMOTO pa3Mepa
U GOpMBI,
- I3YYCHHE MTPOLIECCOB HAHOTEXHOJIOTHIA, TPUMEHSIEMBIX B COBPEMEHHOM IIPOU3BO/ICTRBE;
- hopmupoBaHUEe YMEHUS aHATM3UPOBATh HAYIHO-TEXHUICCKYIO HH(POPMAIINIO M H3y4aTh OTEYECTBEH-
HBII 1 3apyOS)KHBIN OIBIT 10 MOJIYYCHHIO HAHOMATEPUAJIOB;
- (hopmupoBaHUE MPAKTUICCKUX HABBIKOB CUHTE3a HAHOYACTHI B )KHJIKHX CpeJaxX U MOJIydeHHUsT HaHO-
MaTepPUAJIOB;
- (hopmupoBaHUEe HABBIKOB PAOOTHI C HAYYHO-TEXHUYICCKOM MH(DOpMAILIHECH.

2. Mecto aucuuniauHbl B crpykrype OIIOII BO

Huctunnuna «HaHOTEXHOJIOTHU U HAaHOMATEPUAIIbI» OTHOCUTCS K AJIEKTUBHBIM JIUCHIUTLIMHAM
10 BBIOOPY CTyneHTa. J{MCUMIUIMHA WUTpaeT BaXHYIO POJb B OBJIAJCHUH OOYYaIOUIMMKCS OCHOBaMH
XUMHUYECKOM  TEXHOJOTMHM B  TOJy4eHUH 0a30BbIX 3HAHUW  TEXHOJOTHYECKUX  ACIEKTOB
He(TEXUMHUYECKOM OTpaciu.

Heo0xouMbIMH YCITOBUSIMU JIJISI OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HAHHE. OCHOBHBIX 3aKOHOB XUMHU, (PU3HUKH, MaTEpUAJIOBEICHUS;

YMEHUS: UCTIOJIb30BATh COBPEMEHHBIE U3MEPUTEILHBIE U MTPOTPAMMHBIE CPEICTBA ISl PEIICHUS
MOCTaBIIEHHBIX 3aJa4, JIOTUYECKU MBICTHUTH;

BJIQJICHUE: HABBIKAMH TPOBEICHUS HIKCIEPUMEHTATbHBIX
MEXaHUYECKUX U (PYHKIMOHAIBHBIX CBOMCTB MaTepPHAIOB.

Jst  OCBOGHHSI JTUCHUIUIMHBI OOydYaroIuecss OJDKHBI 3HATh CIEAYIONIWE JTUCIMIUIAHBL

UCCIIEOBAaHUM  (DU3HUECKHUX,

«Opranuueckass xumus», «Xumus», «Heopranmueckas xumusi», «lludpoBas KyinbTypay,
«TexHnuecknii WHOCTpPaHHBIM  SA3bIK», «MarepuaaoBeICHHE. 3HaHUS 1O  JUCHMIUIMHE
«HaHoTexHomorum ¥ HaHOMaTepHalbl»  HEOOXOOUMBI  JUISI  OCBOEHHMS  JUCHMILIMHBI

«CoBepIIeHCTBOBAHNE TEXHOJOTUHU IpolieccoB HedTenepepaboTKu U HEPTEXMMHUN)» U BBITOJIHEHUS
BBIITYCKHON KBaTH(PUKALMOHHON pabOTHI.

3. Pe3yabTaThl 00y4eHHUs IO AUCHHILINHE

[Ipouiecc n3yueHus: AUCIUILTUHBI HATIPaBlIeH Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMITETECHITHI:
Tabmuma 3.1

Kon n nanmenoBanue Kon n HaumeHoBaHue MHAMKATOPA Kon n naumenoBanue pesynprara
KOMIIETEHIIUNA noctmwkeHus: komnerennuu (MJIK) 00y4eHHUS 0 TUCITUTUINHE

[IKC-1 Cmocoben | ITKC-1.1 OcymiecTBisieT yrpasjeHue | 3HaTh: MIPOM3BOJICTBEHHO-
OCYIIECTBJIATD TEXHOJOTHYECKHM  TIPOIIECCOM;  TMPOBOJUT | TEXHOJOTMYECKYD U HOPMAaTHBHYIO
TEXHOJIOTHYECKUH MPOIECC | CBEPKY CXOMMMOCTH OanaHca moTpedssseMoro | JOKyMEHTAlMel NpEeANnpHUaTHdl Mo 1o
B COOTBETCTBUH C | CBIpbs M BBHIPAOOTKM TOBApHOM MPOAYKIMH;, | IPOM3BOJICTBY HaHOMaTepuaos (31);
periiaMeHToM W | pacCUMTHIBACT IUIAHUPYEMYIO IIOTPEOHOCTh | YMeTh:  paccuurarh  IUIAHUPYEMYIO
KOHTPOJHUPOBATh peareHToB, MaTepuanoB MJIs BBIIOJHEHHS | MOTPEOHOCTh PEarcHTOB, MAaTEPUAIOB
JKCILTyaTaluio IIPOM3BOJICTBEHHBIX 3alaHui; d(QGEKTUBHO M | /Ui  BBIMOJHEHUS ITPOM3BOCTBEHHBIX
TEXHOJIOTHYECKUX 0e30IacHO  JKCIUTyaTHpyeT 00OpyAOBaHUE; | 3aaHUi MPEANPUATHIA [0 MPOU3BOACTBY




00BEKTOB

OCYIIECTBIISIET ~ BXOJHOW M BBIXOAHO# | HaHomatepuainos (V1);

KOHTPOJIb Haj ChIpbeM U Ipoxykuuedl | Bragers: HaBbIKaMd S(QQPEKTHBHON |

TEXHOJIOTHYECKOTO  O0BEKTa;  MOIB3YeTCs | Ge30macHoM 9KCIUTyaTalH

MIPOU3BOICTBEHHO-TEXHOJIOTHIECKON " | 00opyaoBaHUs HPEANPUATHN o

HOPMATHBHOW JOKyMEHTaInen TPOM3BOJICTBY HaHOMartepuanos (B1).
3HaTh: HapyIICHUS xo1a
MPOMU3BOJICTBEHHOTO nporecca
MPeANPUATHI 1o TIPOM3BOACTBY

[IKC-1.2 BeisBnseT HEUCHPAaBHOCTH WA

OTKIOHEHHS  OT  HOpPMBEI B  paborte
000opyoBaHMs, TPUYHHBL 9THUX
HEHCIPaBHOCTEH; IpeaynpekaaeT u
yCTpaHser HapyIIeHUs xofa
IIPOU3BOACTBEHHOIO Ipoliecca; 00ecednuBaeT
MOJITOTOBKY TEXHOJIOTUYECKOTO

000py10BaHHS K IIPOBEPKE M PEMOHTY

HaHoMmarepuaos (32);

VMeThb: BBISIBUTH HEUCTIPAaBHOCTU WA

OTKJIOHEHUsI OT HOPMBI B paboTte
00opynoBaHUs IpeaIpUSTHH o
MIPOU3BOJICTBY HaHOMAaTepHaJoB,
YCTaHOBUTH MIPUYHHBI ITUX
HeucnpaBHoctel (V2);

Bnanets: HaBBIKAMU MOJIrOTOBKH
TEXHOJIOTUYECKOTO 000pyOBaHUS
TPEATIPUATHI 1o TIPOM3BOACTBY

HaHOMATEPHAJIOB K IPOBEPKE U PEMOHTY
(B2).

IIKC-1.3 IIpumMeHsieT Mephl MO YCTpaHEHUIO
MIPUYNH, BBI3BIBAIOIINX OTKJIOHCHHE OT HOPM
TEXHOJIOTUIECKOTO peraMeHTa;
TIOJITOTAaBIIMBACT MPEIIOKEHUS 10 pa3paboTke
MEpONpPUATHH MO  COBEPUICHCTBOBAHHUIO
TEXHOJIOTHYECKHUX IPOIIECCOB, MOBBIMIAONINX
Ka4ecTBO

3Hartk: NPUYUHBI, BBI3BIBAIOLIHE
OTKJIOHEHUE OT HOPM TEXHOJOTHYCCKOTO
periaMeHnTa Ha IPOM3BOJCTBE BHIMYCKA
NPOIYKIIMK HaHOMaTepHrajoBs (33);

VYMeTh: MOATOTOBUTH MNPEHJIOKCHUA I10
paspabotke MEpOIPUSITHI o
COBEpIICHCTBOBAHUIO TEXHOJOTHIECKUX
OPOIIECCOB,  MOBBIMIAIOMINX — KAYECTBO
OPOAYKIMH W YCTONYMBOCTH pabOTHI
06opynoBaHus Ha HPOM3BOJICTBE
BBIIYCKa HPOAYKIMH HAHOMAaTEPHAIOB
(¥Y3);

BrageTs: HaBBIKAMH TIPHHSITHS Mep TIO
YCTPaHEHHIO TPUYHUH, BBI3BIBAIOIIHX
OTKJIOHCHHE OT HOPM TE€XHOJIOTHYIECKOTO
perimaMeHTa Ha MPOU3BOJACTBE BBIMYCKa
npoaykuuu HaHomarepuanos ( (B3).

IIKC-4 Cniocoben
pa3pabaTsiBaTh U
COBEPILICHCTBOBATH
TEXHOJIOTHH TIPOU3BOICTBA
HPOAYKIUH

[TKC-4.1Pa3pabaTbiBaeTt TEXHOJOI'U4eCKue
MIPOEKTHI IIPOU3BO/ICTBA HOBOH MPOIYKIINH;
MIPOBOJUT M OLICHMBAET PE3yJbTaThl HCCIEJOBAHMUI
M OKCIIEPUMEHTOB  HCIBITAHUS  TEXHUKH U
TEXHOJIOTHMH B IPOM3BOJICTBE IMPOAYKIMH, B TOM
ylcie HOBOH

3HaTh: nepeioBLIe TEXHOJIOTUH

HpOU3BOACTBA HOBOM nponykuuu (34);

VYMeTh:  TPOBOMMTE W OIEHHWBAThH
PE3YJILTATH UCCIIENOBAHUN U IKCIIEPUMEHTOB
UCTILITAHUS ~TEXHUKM UM TEXHOJOTHU B
IpOM3BOJICTBE HaHOMaTepuaios (V4);

Braners: HaBBIKaMH MPHHATHS
MCCIEIOBAHHIT U DKCTIEPUMEHTOB MCTIBITAHHUS
TEXHUKM M TEXHOJOTMH B MPOU3BOJCTBE
nanomarepuanos (B4).

[TIKC-4.2 CnocobOeH
TCXHOJIOTHUH, BHe)IpS[T]) JOCTHIKCHUA
TCXHUKH, M306peTeHl/Iﬂ B l'lpOI/I3BOJICTBO

COBEPLICHCTBOBATD
HayKl H

3HaTb: HepeIoBLIe
TIPOM3BOJICTBA HaHOMaTepuaios (35);

TCXHOJIOTUH

YMeTh: NPUMCHSATH NOJYYCHHBIC 3HAHUSA
Ha MPAKTUKE B TCXHOJIOTHYCCKOM
IMpo1ecce MmpoOU3BOACTBA HAaHOMATEPHUATIOB

(¥5);
Bnagets: HaBbIKaMU BHEZIPEHUS
n300peTeHuit B IIPOM3BOJICTBO




nanomarepuanos (B5).

3HaTh: CBOWCTBA W YCJIOBHS CHHTE3a
HOJIMMEPHBIX " KOMIIO3ULIMOHHBIX
nanomarepuanos (36);

IKC-4.3 Onpenensier yCIOBHS cuHTe3a | YMETh: IIPOBOJUTH TEXHOJIOTUYECKHUI
MOJMMEPHBIX M KOMIIO3HIHOHHBIX MaTepuajoB, | IPOLECC CHHTE3a HaHOMAaTepHaloB B
PETYJIUPYET TEXHOJIOTHYECKOE OOOPYNOBAHUE JUIA | YCIOBUAX TEXHOJIOTHYECKOTO
CHHTE3a TIOJIMMEPHBIX u KOMITIO3UIIUOHHBIX perHaMeHTa (y6)'
MaTepuanoB Bnaners:  HaBbIKAMHM  peryiaMpoBaHUS
TEXHOJIOTUYECKOT0  oOopynoBaHMS Ul
CHHTE3a TOIMMEPHBIX M KOMIO3UIIMOHHBIX
nanomarepuaios (B6).
3HaTh: MeETOJWKa pacuera M BbIOOpa
[IKC-4.4 PaccumMTLIBACT u BbIGUpaeT | MAPAMETPOB  TEXHOJIOTHYECKOTO  Mpolecca
peryiaupyeMbie  mapameTpbl  TEXHOJOTHYECKOTO (mponsBoscTBa HaHOMaTepHanoB37);
npolecca; MIPOU3BOIUT HACTpOiKy | YMETb: IIPOBOJAUTH HAaCTpOUKY

TEXHOJIOTHYECKOTO 000pYI0BaHUS; KOHTPOIUPYET

TexHoJornueckoro obopymosanus (Y7);

(B7).

BLINOJHEHAE M AHAIMSMPYET — PE3YJILTAThl | ByaneTh: HABBIKAMU KOHTPOJIS M aHaM3a
1a00OpATOPHBIX ~ MCNBITAHUH — HOJNMMEPHBIX U Pe3YIbTATOB  JIA0OPATOPHBIX ~ HCIIBITAHHUIA
KOMIIOSHLIMOHHEIX  MAaTEPHANioB ¢ HOBBIMH | pomjmepHEIX u KOMIIO3ULIMOHHBIX
CBOHCTBaAMH

HAaHOMATE€pHUaJIOB C HOBBIMU CBOMCTBaMH

4. O0beM JUCHUILINHBI
OO0mumiit 00beM TUCHUILINHBI COCTABIIAET 4 3aueTHBIE e qUHUIEI, 144 dacos.

Tabmuma 4.1.
AyauTOpHBIC 3aHITHS/KOHTAKTHAsE paboTa, CaMOCTORTENE Kontposb, dac. dopma
dopma Kypc/ yac.
Has pabora, MIPOMEXKYTOUHO
oOyueHHs | ceMecTp [paktraeckue | JlabopaTtopHbIe .
Jlekuun yac. 1 aTTecTauuu
3aHATHUS 3aHATHUS
OYHast 417 32 - 32 53 21 9K3aMEH
3a049Has 5/9 12 - 8 115 9 9K3aMeH
5. CTpyKTypa u cofiep:kaHue JMCHUTIIMHbI
5.1. CTpykTypa IUCHUIUIMHBI.
ouHasi popma odyuenus (ODO) Ta6muma 5.1.1
CIDVKTYDA O LILIHbL AyaAUTOpHBIE 3aHSTHS, OreHOYHBIE
PyKTypa uctum yac. CPC, | Bcero, Kon cpencrea’
w Howmep HaumenoBanue pasnena JL. Mp. | JIa6. ac. Hac. WK
1 pasnena
1. 1 BBenenne B HAHOTEXHOIOTHIO. 4 - - 19 23 T[IKC-1.1 | YcrHbIin
I[IKC-1.2 | ompoc,  Tect
I1CK-1.3 | no pa3neny
I[IKC-4.1
IIKC-4.2
IIKC-4.3
IICK-4.4
2 2 CTpyKTypa HaHOMaTEepHAJIOB 2 - 4 10 16 MKC-1.1| YcrHbrid
IIKC-1.2 | ompoc,  Tect
IICK-1.3 | mo pazmeny
IIKC-4.1
IIKC-4.2
I1KC-4.3




I1CK-4.4

MeTtonpl
HaHOMAaTEpHUAaJIOB.

HUCCICAOBaHUA

10

28

IKC-1.1
ITIKC-1.2
I1CK-1.3
IIKC-4.1
ITIKC-4.2
ITIKC-4.3
I1CK-4.4

Ortuer o
J1abopaTopHOU
pabore,
TeCcT o
pa3zeny

Texnonorust IIPOU3BOJICTBA
00BEMHBIX HAHOMATEPHAIOB

10

28

IIKC-1.1
ITIKC-1.2
I1CK-1.3
IIKC-4.1
ITIKC-4.2
ITIKC-4.3
I1CK-4.4

Otuer o
nabopaTopHO
paborte,

TecT o
pazzeny

KoHcTpykumoHHbIE 00BEMHBIE
HaHOMAaTEPHAJIbI.

10

24

IKC-1.1
ITIKC-1.2
I1CK-1.3
IIKC-4.1
ITIKC-4.2
ITIKC-4.3
I1CK-4.4

OTtuer no
nabopaTopHO
paborte,
TECT 110
pasneny

Oobiactu
HAaHOMATEPHAJIOB

MNPpUMCHCHUA

10

14

IKC-1.1
ITKC-1.2
I1CK-1.3
[IKC-4.1
ITIKC-4.2
ITIKC-4.3
I1ICK-4.4

Y cTHBIIT
OmpoC,  TeCT
o paseny

DKk3aMeH

27

27

IIKC-1.1
ITIKC-1.2
I1CK-1.3
IIKC-4.1
ITKC-4.2
ITIKC-4.3
I1ICK-4.4

Hrorosoiit
TECT

Hroro:

32

80

144

3a04uHas popma od0ydenus (3PO)

Tabmuua 5.1.2

1/

CrpyKTypa IUCIUIUTNHBI

AyITUTOpHBIE
3aHsTHS, Jac.

Howmep
paszena

HaumenoBanue pasacia

IIp.

JIa0.

CPC,
ygac.

Bceero,
qac.

Kox
HNIK

OreHOYHBIE
cpeicTBa

1

BBe,I[eHI/IC B HAHOTCXHOJIOTHIO.

20

22

[IKC-1.1
[IKC-1.2
[ICK-1.3
[IKC-4.1
[IKC-4.2
IIKC-4.3
I[ICK-4.4

VY cTHBIN
omnpoc,  TecT
0 pazzeny

CTpyKTypa HaHOMaTEepHUAIOB

20

22

[IKC-1.1
IIKC-1.2
ICK-1.3
[IKC-4.1
[IKC-4.2
[IKC-4.3
[1CK-4.4

YcrHBIN
ompoc,  TecT
0 pasneny

Metonasl HCCIIeJOBaHUS

20

24

IIKC-1.1

OTtyer o




HAaHOMAaTEPHAJIOB. [IKC-1.2 | nabopaTopHoii
[ICK-1.3 | paborte,
[IKC-4.1| tect 1o
[IKC-4.2 | pa3meny
IIKC-4.3
I1CK-4.4

4, 4 Texuomorus TIPOU3BOJICTBA 2 - 4 20 26 TIKC-1.1| Oruer 110
00BEMHBIX HAHOMAaTEPHAIIOB [IKC-1.2 | nabopaTopHoii
[ICK-1.3 | pabore,

[IKC-4.1| Tecr o
[IKC-4.2 | pazneny

[IKC-4.3
[1CK-4.4

5. 5 KoHcTpykimoHHbIe 00BEMHBIC 2 - 2 20 24 IIKC-1.1| Oruer o
HaHOMaTepHabl. [IKC-1.2 | nabopaTtopHO#t
[ICK-1.3 | pabore,
[IKC-4.1| Tect 1o
[IKC-4.2 | pa3meny
[IKC-4.3
[1CK-4.4

6. 6 Obnactu MIPUMEHCHHUS 2 - - 15 17 [KC-1.1| Ycrabrit
HaHOMAaTEpHaJoB [IKC-1.2 | onpoc,  TtecT
TICK-1.3 | mo paznmeny
[IKC-4.1
[IKC-4.2
[IKC-4.3
[1CK-4.4

[IKC-1.1 | KonTponsHas
IIKC-1.2 paborta,

TICK-1.3 |uTOroBsIii TeCT
7. DK3aMeH 9 9 TIKC-4.1
TIKC-4.2
TIKC-4.3
1ICK-4.4

HUroro: 12 - 8 124 144

04HO-3204Has (popma o0yuenus (O3®PO) - He npegycMOTpEHa.

5.2. ConeprxaHue TUCHUILIIUHBI.
5.2.1. Coneprxanue pa3aesioB JUCIUTIIUHBI (TUJAKTUUECKUE €IMHUIIBI).

Pasznen 1. Beeoenue ¢ nanomexmnonozuio.
OrnpezeneHre HAHOTEXHOJIOTUU. BO3HMKHOBEHNE U pa3BUTHE HAHOTEXHOJIOTMU. OCHOBHBIE TIOJIXO/IbI B
HaHoTexHoJoruu. O0IIHe MOJI0KEHHUS.

Paznen 2. Cmpykmypa nanomamepuanos.

. OcobeHHOCTH CTPYKTYpbl HaHoMarepuaioB. OCHOBHBIE Pa3HOBUAHOCTH yriepona. (OCHOBHBIC
Pa3HOBHJIHOCTH yriepona. Anmas, rpabut u amopdusii yriepon. Kapoun. I'paden. Kmacrepsi.
OymiepeHsl. YriaepoaHble HaHOTPYOku. IIpoume (opmbl yriepoga u THIOTETHYECKHE CTPYKTYPHI.
HeyrnepoiHble HAHOCTPYKTYPHI.




Pasnen 3. Memoowt uccneoosanus nanomamepuanos.

O6mas kmaccudukanus MeTonoB. [IpocBeunBaromias SIEKTpOHHAS MHUKpockomus. CkaHupyromas
(pacTtpoBas) anekTpoHHas Mukpockonus. CkaHupymomas 30HA0Bas MHKpockomnus. . CkaHupyromas
TyHHEJIbHAasT MHUKpockonus. CKaHUpYyIollas AaTOMHO-CHUJIOBasi MHUKPOCKOMHS . . DJIEKTPOCUIOBAs
MUKpOCKOINHUA. MaruutHo-cuioBasgs Mukpockonusa. CkaHupyoomas OJMKHENOoJIbHas ONTHYeCKas
MUKpOCKomusi. ONTHYECKUE METOIbI

Pazneu 4. Texnonozua npouzeo0cmea 00veMHbIX HAHOMAMEPUAIIOE.

OCHOBHBIE METOJIbl IOJYYEHUs KOHCOJIMAMPOBAHHBIX HaHOMarepuanoB. [lonmydeHue NOpPOIIKOBBIX
HaHouacTull. KoHconupanuss OObEMHBIX KOHCTPYKIIMOHHBIX HAaHOKPHUCTAJUIMYECKHUX MaTEpHUasIoB.
Kontponupyemas: KpucTamu3anus 13 aMoppHOTro cocTossHus. MoanuduuupoBaHue MopoIKa METo10M
OCaXJEeHUs. MarHuTHO-UMITYJIbCHOE M YyJIbTpa3ByKOoBoe IpeccoBaHue. KommaktupoBaHue
HAHONOPOUIKOB  NPECCOBAaHMEM U  CHEKaHueM. MeTroabl  MHTEHCHUBHOTO  IUIACTHYECKOIO
nebopMupoBaHus. AJIUTHUBHBIE TEXHOJOTMU. AMOpdHBbIe cmiaBbl. HaHoCTpykTypHpoBaHUE
nosuMepoB. HanocTpykrypHble OKpeITHs. CBEpXTBEP/Ible TOKPHITUS U3 HAHOKOMIIO3UTOB.

Paznen 5. Koncmpykuyuonnsle 00vemuble HaHOMAamepuabl.

Oco0OeHHOCTH CBOMCTB OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuanoB. Dusnueckue CBOMHCTBA.
Mexannuyeckue cBoWcTBa. XHUMHYECKHE CBOWcTBAa. KOMIIO3MIMOHHBIE HaHOMATEpPUAJIBI
HaHoCTpyKTypHBIE KOHCTPYKLMOHHBIE CILJIaBbl HAa OCHOBE ejne3a. TUTaH U ero CIUIaBbl.
Hanoxomno3utsl Ha OCHOBE JIErKMX MeTayuioB. MHCTpyMeHTanbHble MaTepuaibl. Kommo3unuoHHas
HaHOKepaMuka. HaHOKOMIO3uThl Ha OCHOBE NoJMMEpoB. llceBrocmiaBbl HA OCHOBE TYTOIUIABKUX
METaJUIOB.

Pa3nen 6. O6nacmu npumenenus Hanomamepuanog.

Hcnonp30BaHNe HAHOMATEPUAJIOB B TPAHCIIOPTHOM MalIMHOCTpOeHuH. HaHOKOMIO3ULIIMOHHBIE MaTe-
puansl ¢ naMmaTbio ¢popMmel. [Ipumenenue crnaBoB ¢ 3ddexTom namaru ¢Gopmbl. HaHosnekrponuka u
BBIUNCJIUTENbHAS TEXHUKA. 3ApaBOOXPAHEHHUE U 3alluTa OKpyskarouen cpensl. [Ipumenenne HaHoma-
TEpUAJIOB B BOGHHOM TexHHMKe. HanoMmarepuansl 11t aTOMHOM dHepreTuknu. HaHomaTtepuaisl B cTpou-
TEIbHON UHAYCTPUHU.

5.2.2. ConeprkaHue AUCLMIUIMHBI IO BUaM YUeOHBIX 3aHATHH.

JlekmnoHHbBIE 3aHATHSA
Tabmuma 5.2.1

Howmep O6bewM, vac.

Ne aszena
1/ )IEICHI/IHHI/I OPO | 300 | 03P0 Tema nexuum
0 HBI
1 1 4 1 - Benenne B HAaHOTEXHOJIOTHIO.
2 2 2 1 - CTpyKTypa HaHOMaTepHAJIOB
3 3 8 2 - MeTobl HCCIIE0BAHUS HAHOMATCPHAIIOB.
4 4 8 2 - TexHOTIOTHsI MPON3BOJICTBA 0O BEMHBIX HAHOMATEPHATIOB
5 5 6 1 - KoHcTpykunoHHbsIe 00bEMHBIE HAHOMATEPHAIIBI.
6 6 4 1 - OO0nacTy IpUMEHEeHHUs] HAHOMATepUaJIoB

Wroro: 32 12 -




JlabopaTopHble 3aHATHS

Tabnmua 5.2.2
Howmep O0bew, yac.
o Hﬁiﬁ;;;ﬂ 000 | 300 | 0390 HammenoBanue mabopatopHO paboTHI
I HbI
1. 3 4 - - CHHTEe3 U ONITHYECKHE PACTBOPOB HAHOYACTHIT 30J10Ta
2. 3 10 - [Tomy4yenne HaHOUACTHII cepedpa
3. 4 10 2 OCHOBBI METOIOB 30HJI0BOIl MUKPOCKOIIMY HAHOCTPYKTYP
4, 4 8 4 - [omy4yeHne TByMEpHBIX HAHOCTPYKTYP METOAOM aHOJIHOTO TPABJICHHUS
5 5 4 2 C60pul<a COJTHEYHOT'0 3JIEMEHTAa HOBOT'O THIIA C MCIOIBb30BaHUEM HAHOTEXHO-
JoTUit
Htoro: 32 8 -

IIpakTyeckne padoThbl yueOHBIM INIAHOM HE MIPEyCMOTPEHBI.

CamocrosiTesibHast padoTa CTy/IeHTa

Tabmuna 5.2.3
Homep O0BeM, uac.
pasjeia Tema Bun CPC
/| memanit | g0 | 300 | 000
I HHBI
3 20 Hcnonp3oBanue HAaHOMATEPHAJIOB JUIS | OCBOGHHE  JICKIIHOHHOTO
1. 1 - 3aIIUTHI OKPYKAMOLIEeH Cpe/Ibl MaTepuana; MOJroTOBKa K
TEeCTy
10 20 HeyrnepoaHbie HAHOCTPYKTYPHI OCBOCHHE  JICKIIHOHHOTO
2. 2 - MaTepualna; IOATOTOBKAa K
TEeCTy
10 20 CkaHupytomas ONIDKHETIONbHAs OINTHYECKas | OCBOCHHE  JICKIIMOHHOTO
3 3 i MHUKPOCKOTIHS MaTepuana; MOJroTOBKa K
nabOpaTOPHBIM 3aHITHSM,
K TECTy
10 20 HanoctpykrypHbIe TTOKPBITHUS JUIsL | OCBOGHHE  JIGKIITHOHHOTO
4. 4 - MalIMHOCTPOEHUS Marepuana; MOArOTOBKa K
1a60PaTOPHBIM 3aHSTHSIM,
10 20 BonokHHCTBIE KOMITO3UITMOHHBIE MATEPHANIBI. | OCBOGHHE  JICKIIHOHHOTO
5. 5 - Crouctbie KOMIO3UTHI. MaTepuaja; MOArOTOBKa K
71a60PaTOPHBIM 3aHSTUSIM
10 5 [IpuMeHeHHEe HAHOMATEPHAJIOB B XUMHUYECKON | OCBOCHHE  JICKIIHOHHOTO
6. 1-5 - MIPOMBITIICHHOCTH MaTepualna; IOATOTOBKAa K
TeCTy
10 BrimostHeHne
7. - KontponrHas pabora .
KOHTPOJILHO# paboThI
8. | Dx3amen 27 9 - [MoaroToBKa K IK3aMeHY
HUroro: 80 124 -

5.2.3. llpenomaBanue OHCUUIUIMHBI BEAETCA C NPUMEHEHUEM CIEAYIOUIMX  BHUIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-BU3yanu3anus yuyeObHoro marepuana B PowerPoint B nuamoroBom pexxume (JEKIHOHHBIE
3aHATHUA);

- BH3yanM3auusa ydeOHoro wmarepuaiga Ha 1uiar¢popme OTkpeiToro obpazoBanus THUY
(JIeKITMOHHBIC 3aHATHS, CAMOCTOsATEIbHAS paboTa);

- paboTa B MaJIbIX rpymnmnax (JabopaTopHbIe 3aHATHS);



6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB
KypcoBble npoekThl yueOHbIM IUIAHOM HE NPETYCMOTPEHBI.

7. KoHTpoJibHbIe padoThI
7.1. Meronuveckue yKa3aHus JJIsl BBITOTHEHUS KOHTPOJIBHBIX PadoT.

KoHTponbHast paboTa mpemaycMOTpeHa IS OOyYaroIuXxcs 3a04HOM ¢GopMbl 00ydeHus B 9
ceMecTpe.

KontponbpHas paboTa 3aHMMaeT Ba)KHOE MECTO B MEKCECCHOHHBIX 3aHATHAX OOyJaroIuXcs
3a04HON (opmbl 00yueHus. ['naBHas 1ienb ee — MOMOYb O0yYaroIEeMycsl II1y0Ke YCBOUTh OT/JEJIbHBIE
BOIIPOCHI ITPOTPaMMBbI, TPUBUTH HABBIKM CAMOCTOATEIBHOM paboThI MPU OCBOCHUH TUCIUILIMHEI.

OTuéThl 1O KOHTPOJIBHBIM paboTaM BBINOJIHAIOTCS Ha JUCTax Oymaru ¢opmara A4 uiau B
TeTpajsx (C MOJISIMU: JIEBasi CTOPOHA - 2 €M, MpaBasi CTOpoHa- 2,5 cM). BeinonHeHHbIe paOOThI JOJIKHBI
ObITh KOHKPETHBIMH, HCUEPIIBIBAIOLIMMHU U IIPU HEOOXOJMMOCTH COITPOBOXKAATHCS CXEMaMHM, ICKU3aMHU.

[Tpu BBHIOTHEHUH 3aJ]aHUsI HEJB3s1 COKpAIATh CIIOBA KPOME OOIIENPUHATHIX. 3a1aHus JOJDKHBI
ObITh JATUPOBAHbl M IMOJNUCAHBI OO0YYalOIUMCs. 3a/JaHusl 3aYMTHIBAIOTCS, €CIM OHU HE cojaepxkar
OmMMOOK TPUHIMIUAIBHOTO Xapakrepa. Kakmas BBINOJHEHHAsh KOHTPOJIBbHAs pPadoTa TMOMJIEKUT
3amure. [Ipy BO3HMKHOBEHHM BOIPOCOB IIPU BBIMOJHEHUH 33/1aHUI 00ydaroLuiics MOKET MOJIy4YUTh
KOHCYJIbTAIIMIO y MPEToIaBaTelisi B COOTBETCTBUM C PACIHMCAHHEM IPOBEACHUS TAKUX KOHCYJIbTAIMN
Ha Kadeape J1ub0 NOJyYUTh MOMOILb JUCTAHIIMOHHO, CBS3aBLIMCh C IIPEIOaBaTeIeM 110 JIEKTPOHHON
MOYTE WJIM 4Yepe3 Mporpammy Hojepkku odpazoBarenbHOro mpouecca «kEDUCONy. Obyuaronimiics
JOJDKEH NPEAOCTaBIATh ISl NMPOBEPKU INpPEnojaBaTeleM 3Talbl BBIIOJHEHUS 3aJaHUi ¢ LEIbIo
CBOEBPEMEHHOTO BBISIBIICHUS OIIMOOK B COOTBETCTBUU C IPah)UKOM aTTECTAIUI.

Homep BapuaHTa KOHTPOJIBHOM pabOTBI COOTBETCTBYET CIMCOYHOMY HOMEpY CTyJIEHTa B
rpymre.

TpynoeMkocTb paboOTHI B COCTaBe caMOCTOATENbHOM paboThl — 10 yacos.

7.2. TemaTuKa KOHTPOJIBbHOM pabOTHI.

3amaHue Ha KOHTPOJIbHYIO pa0OTy BbIJIAET MpErnoAaBaTeslb B Hayaje ceMecTpa COIJacHo rpa-
¢uky yueOHOI pabOTHI.

- O0miast XxapakTepuCTUKA IPOLECCOB MOJIYyYE€HNS HAHOYACTHII;

- MeToap! nosy4yeHusl HAaHOYacTUL, OCHOBaHHbIE Ha (PU3NYECKUX MPOLECCaAX;
- MeToibl ony4eHusi HAHOYACTHUL, OCHOBaHHbIE HA XUMUYECKHX IIpOIeccax;
- MeToab! cuHTe3a QyIIepEeHOB;

- Metonbl cuHTE3a yriaepoAHbIX HAHOTPYOOK U rpadeHa;

- [Iponeccrl nmomyueHust GpyaepeHono100HbIX HAHOCTPYKTYP U HEOPraHUUECKUX
HaHOTPYOOK;

- ®opMHpPOBaHNUE OJTHOMEPHBIX HAHOCTPYKTYD;

- HanonopucTtsle MmaTepuabl 1 MOJIEKYJISIPHBIE CUTA;

- CynpamoreKysipHble aHCaMOJIM U YCTPOMCTBA;

- [TopoIIKOBBIE TEXHOJIOTUY;

- InTeHcuBHas miiacTuyeckas qegopmanus;

- KonTponupyemas kpuctammuzamnus 13 aMOpQHOTO COCTOSTHUS,

- TexHoNmOruM, OCHOBaHHbIE Ha (PU3UUECKUX MpOoIleccax;

- TexHONOTUM, OCHOBAHHbBIE HA XUMHUUECKHX IPOIECCaX;

- [lonyuenue ynopsiJO4eHHBIX TUIEHOK (T€TEPOCTPYKTYP);



- DIIEKTPOXUMUYECKUE METOAbI (POPMUPOBAHUS HAHOCTPYKTYD;
- [IyukoBbIE€ METO/IbI HAHOJIUTOT paPHH;

- HermyukoBble MeTObI HAHOTUTOTpAPUH;

- MeTo1bl oy4eHHsl yHOPSA0YEHHBIX HAHOCTPYKTYP;

- [IpoGembl 1 TOCTHKEHUSI HAHOTEXHOJIOTHH.

OT4éThl MO KOHTPOJBHBIM pabOTaM BBIMONHAIOTCA Ha JucTax Oymaru (opmara A4 wiu B
TeTpaasx (C MOJISIMU: JieBasi CTOpOHA - 2 CM, IpaBasi CTOpoHa- 2,5 cMm). OTBEThI Ha BOMPOCHI JOJKHBI
OBITh KOHKPETHBIMHU, HMCYEPIBIBAIONIMMH U IMPH HEOOXOAUMOCTH CONPOBOXKIATHCS CXEMaMHU WU
pucynkamu. [Ipu BBINONHEHUU 3a/laHUsl HENb3s COKpAIATh CIIOBA KPOME OOIICHPHUHSATHIX. 3aJaHUs
JOJKHBI OBITH JATHPOBAHBI W TIOJMUCAHBI OOyYarOIMMCS. 3aJaHUsl 3a4UTHIBAIOTCS, €CJIM OHU HE
collepkaT OIIMOOK MPUHIMIHAIBHOTO Xapakrepa. Kaknas BbIlOJNIHEHHAs KOHTpOJbHas paboTa
HOJJIEKUT 3ALIUTE.

8. OueHka pe3yJIibTaTOB OCBOCHHS THCIIUIIHHBI

8.1. Kpurepuu OIEHHBAaHUS CTEIEHM NOJHOTHI M KadecTBa OCBOCHHS KOMIICTCHIMH B
COOTBETCTBUH C IUIAHUPYEMBIMHU pe3yiIbTaTaMu 00ydeHus puBeeHsl B [Tpunoxenun 1.

OneHka OCBOCHHS IUCHUIUIMHBI «HaHOTEXHONOrMM M HaHOMAaTepHANIbD» IPETyCMAaTPHBAET
UCIIOJIb30BaHUE PEHTUHTOBOM crcTeMbl. HOpMaTHBHBIA PEUTHHT AUCHUILIMHBL 32 CEMECTP COCTABIISCT
100 6amnoB. [lo mrToram cemectpa Oamibl pedTHUHIA MEPEBOAATCA B NATUOAIBHYIO CHCTEMY IIO
CIIeIYIOLIeH IIKae:

91-100 0anI0B — «OTIAUYHON;

76-90 Gania — «XOpOIION;

61-75 6amnoB — «yIOBIETBOPUTEIILHOY;

60 6ayuIoB U MEHEE — «HEYJOBJIETBOPHTEIBLHOY.

8.2. PeifTuHroBas cuctema OlEHUBAHUS CTENIEHU MOJHOTHI U KaueCTBAa OCBOCHUS KOMIETEHIIUN
oOyJaronuxcst ouHol ¢hopmbl 00ydeHHUsT TIpejicTaBiieHa B Tadnuie 8.1.

Tab6muna 8.1
Ne
e Buabl MmeporpusTHii B paMKax TEKyIIETO KOHTPOIIS Konmuectso 6anoB
1 TeKkymas aTTecTarys

1 Brimonnenue nabopatopHoit paboTel mo Teme CHHTE3 W ONTHYECKHE 05
pacTBOPOB HAHOYACTHI] 30JI0TA.

2 Brimonnenue maboparopHoii pabotsl mo Teme [losrydeHne HaHOYacTHII 0-5

' cepebpa
3. Brinonnenue tecta no pazaenam 1, 2 0-10
HUTOI'O 3a nepBy0 TEKYIIYIO aTTECTAIHIO 0-20

2 TeKyIias aTTecTaIus

1 BbmonHev:HI/Ie nmabopatopHoii paboTel mo TemMe OCHOBBI METOJOB 0-5
30HI0BOY MUKPOCKOITHN HAHOCTPYKTYP

2 Brmonnaenue nabopatopHoii paboTsl mo Teme [lomydeHue IByMEpHBIX 05
HaHOCTPYKTYP METOJOM aHOJIHOTO TPaBJICHUSI.

3. Brimosnnenue tecta mo pasaenam 3.4 0-10

HTOI'O 3a BTOpPyIO TEKYLYIO aTTECTALHIO 20

3 TeKyImas aTTecTalus

1. Pabota Ha siekiusx o paszaenam 5,6 0-2

2 Brimonnenue naboparopHOil paboOTHl MO TeMe C6op1<au COJIHEYHOTO 0-8
9JIEMEHTa HOBOTO THIA C MCHOJIb30BaHUEM HAHOTEXHOJIOTHH




3. BrinonHeHue tecTa mo pasnuenam 5,6 0-10
4. HToroBoe TeCTUPOBAHUE TI0 CEMECTPY 0-40
HTOI'O 3a TpeThlo TEKYIIYIO aTTECTALUI0 60

BCEI'O 100

8.3. PeiiTuHroBasi cucremMa OLICHUBAHUS CTEIICHH MOJHOTHI U KAYECTBA OCBOCHHS KOMITETCHIIMI
00yJaromuxcst 3a04HOi (hopMbl 00yUeHHS MTpeICTaBlIeHa B Tabiuie 8.2.

Tabnuua 8.2
i\ll’/en Buabl MeponpusTHii B paMKaxX TEKYILETro KOHTPOJIS KonmuectBo 6anioB
1. Brmonaenne nabopaTopHBIX paboT mo pasgenam 3-5 0-30
2. BrImoHeHNe KOHTPOIBHOM paboThI 0-21
3. HToroBoe TecTHpOBaHUE 0-49
BCET'O 100

9. YuedHo-MeTOoAMYeCKOE H HH(POPMALIMOHHOE 0O0ecnedyeHre TUCITHIITMHBI

9.1. Ilepedyens pexoMeHTyeMOH IUTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIE TpodeccHOoHaTbHBIE 0a3bl MAaHHBIX M WH(POPMALMOHHBIE CIIPAaBOYHBIE
CHCTEMBHI.

1. DnexkTpoHHbIi KaTanor/DnekTponHas oudnuoreka TUY — http://webirbis.tsogu.ru/

2. DnekTpoHHO-0ubaroTeuHoi cructema «IPRbooksy» — http://www.iprbookshop.ru/

3. DnextponHas HedrerazoBas Oubnmoreka PI'Y nHedptm m rasa wum. ['yOkuna (Poccuiickwmii
rOCY/IapCTBEHHBIN yHUBepcUTET HeTH U ra3a um. .M. I'yokuna) — http://elib.gubkin.ru/

4. DOnexrtponnass Oubimmoreka YI'HTY (Ydumckuii rocymapcTBeHHbIM HE(TSHOW TEXHUYECKUN
yuusepcutet) — http://bibl.rusoil.net

5. DnextponHas Oubnuoreka YI'TY (YXTHHCKHII rocylapCTBEHHbIH TEXHUYECKUH YHUBEPCHUTET) —
http://lib.ugtu.net/books

6. Hayunas snexkrponnas oubmuoreka ELIBRARY.RU — http://www.elibrary.ru

7. DnextpoHHO-OHOMMOTEeUHAast cucteMa «Jlanby — https://e.lanbook.com

8. DnekTpoHHO-OMbOIMOoTEeYHas cucTeMa «KoHCynbTaHT cTyneHTa» — Www.studentlibrary.ru

9. DnexTpoHHO-OHOMHOTEUHAast cucTeMa «Book.ruy — https://www.book.ru/

10. DnexrponHas Gubmorexka FOPAUT — https://urait.ru/

11. Cucrema MoAIep KKK AUCTAHIIMOHHOTO 00y4enus - https://educon2.tyuiu.ru/

9.3. JluneH3uoHHOE M CBOOOAHO pAacCIpOCTpaHseMOe MporpaMmMHoe oOecredeHue, B T.4.
OTCYCCTBCHHOT'O ITPONU3BOACTBA:
- MS Office (Microsoft Office Professional Plus);
- MS Windows.



http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.elibrary.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://www.book.ru/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text

10. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHue TUCIHIIINHBI

[Tomemienust s MpoBeNEHUs BCEX BHUAOB pPabOThI, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM,
YKOMILUIEKTOBaHbI HEOOXOIMMBIM 000PYJIOBAHHEM U TEXHHYECKUMHU CPEICTBAMHU O0yUCHHUS.

Tabmuma 10.1
Olecne4yeHHOCTh MaTePUAIbHO-TeXHUYECKHUX ycaoBuii peanusanuun OIIOII BO

HaunmenoBanue yue0- HaumeHnoBaHue nmomeneHuit st IpoBEACHUS Anpec (MeCTOIOJIOKEHNE) TTOMelIIe-
HBIX IIPEIMETOB, Kyp- BCEX BUIOB YUCOHOH NeATEITFHOCTH, IPEIy- HUH U IPOBEIEHUS BCEX BHIIOB
COB, TUCITUIUTAH (MO- CMOTpPEHHOH Y4eOHBIM ITIAHOM, B TOM YHCIIe y4eOHOIl NesITeTbHOCTH, TIPETyCMOT-
No IyJei), MPaKTUKH, TTOMEIICHUS JITIs1 CAMOCTOATEBHONU PabOTHI, C PEHHOH y4eOHBIM TTaHOM
e WHBIX BAZOB y4eOHOW | yKa3aHHEM IepedyHs OCHOBHOTO 00OPYIOBaHMUS,
NESITeTTbHOCTH, TIPETy- y9e0HO-HATTIAHBIX TOCOOHHT
CMOTPEHHBIX YIeOHBIM
IaHoOM 00pa3oBa-
TEIbHOU IIPOrPaMMBI
1 2 3 4
HanoTtexnomorun u JleKuMOHHBIE U IPAKTUUECKHUE 3aHITHSL: 626158, Tromenckas o0i1.,
1 HaHOMAaTepHUabl YueOHas ayTuTopus A POBEICHUS 3aHATHI r. To6ombck, 3oHa BY30B, No 5, kopr.
JIEKLIHOHHOI'O TUIIA U1 CEMUHAPCKOT0 THUIIA 1, xab. 411

(paKkTUYECKHe 3aHATHSI); TPYIIIOBBIX U UH/IH-
BU/IyaJIbHBIX KOHCYJIbTAIMN; TEKYIIETO KOH-
TPOJISl U IPOMEKYTOUHOM aTTECTAIINH.
OcCHaIIEHHOCTB!

VYueOHast MeOellb: CTOJIbI, CTYJIbS, JOCKA ayaH-
TOpHasl.

KoMIiekT MyapTUMeTUHHOTO 000PYIOBAHMS:
MIPOEKTOP, IKpaH, HOYTOYK.

JlabopatopHble 3aHITHSL: 626158, TroMeHcKkast 00J1aCTb,
Jlaboparopus «Ilomumepni» r. To6onbck, 3ona BY3o0B, Ne5, kopr.
YueOHas ayquTopus A IPOBEICHUS 3aHATHI 1, xka6. 421

CEMHHAPCKOTO TUTA (J1a00paTOpHBIC 3aHATHSA);
TPYIIOBBIX U HHANBUYaIbHBIX KOHCYJIbTAINH;
TEKYIIIEro KOHTPOJISl U IPOMEXYTOYHOM aTTe-
cTanun

O6opynoBaHue:

VYuebHast MeOeJIb: CTOJIBI JIAOOPATOPHbIE, Ta0y-
PpeThbl, mKa(bl BHITSKHBIE.

- JJabopatopnast peaktopHas cuctema [IKALR
1000 control - 2 wr.

- Becor ananutnueckune VIBRA HT-240 RCE -
1 wr.

- Tepmometp koHTakTHBIH TK-5.04 - 1 1.

- Neunonusarop Boas! «CrekTp» - 1 mrt.

- YCTpoicTBO /UIs OTpeeeHust 00beMHOM 1
HACBITHOMN MJIOTHOCTH U CHIITyYECTH
RR/BDARG6O - 1 mir.

- pubop IITII (M) - 1 mrT.

- Poranmonnstit Bucko3umetp bpykdunbna
DV2TLV -1 mrt.

- Tepmocrat Bo3aymmHbI naboparopHsiii TBJI-
K50 - 1 m.

- Hentpudyra IKA Mini G - 1 mrt.

- Mucnepratop IKA ULTRA-TURRAX T 25
digital - 1 mr.

- XMMUYECKU-CTOMKMI tnadparMeHHbIi Hacoc-
no3atop KNFFEM 1.10 KT.18 S - 2 mr.




- UK Cnekxrpomerp ®YPBE ®CM 2201, Bxito-
yast 6a3oBoe nporpam. obecnieuenue FSpec - 1
IIT.

- YueOHas 1abopaTtopHas yCTaHOBKA U UCCIIe-
JIOBaHMS MPOIIEcca MUPOIN3a YIIEBOIOPOIOB
JIB 02069639.240501 - 1 mir.

- Kommneke annapaTHo-nporpaMMHbIHN 1715 Me-
JULIHCKUX MCCIIEA0BaHUI Ha Oa3e Xpomaro-
rpada «Xpomatsk-Kpucrama 5000» - 1 mr.

- KomnbroTep B kommuiekTe - 1 mr.

- HoytOyk - 1 1.

- IIpunTrep - 1 mrt.

- TeneBusop - 1 mrt."

ITomenienue At caMOCTOSTENBHOM pabOThI 626158, TromeHckas 0011.,
00yJaroImuXcs - JIUII C OTPAaHUYCHHBIMA BO3- r. ToGomibck, 3oHa BY308B, Ne 5, kop-
MOXHOCTSIMU 30POBbSL. myc 1, xab. 105

OCHAaIIEHHOCTb:

Kaburer, ocHaICHHBI KOMITBIOTEPHOH TEXHU-
KOH C BO3MOXKHOCTBIO MOJKIIFOYEHHS K CETH
«VHTEpHEeT» N HaNM4KeM JO0CTYTa B JJICKTPOH-
HYI0 HH()OPMALMOHHO-00pa30BaTEIbHYO Cpeay
OpraHU3aIHH.

Pabouwnii cTosn 11 MHBAINI0B-KOJISICOYHUKOB
OJTHOMECTHBIH; KOMITBIOTEpHBIE pabodne MecTa
JUIS MHBAJIUIOB — KOJISICOYHUKOB; KOMITBIOTED B

KOMILICKTE.

KabuHer 15t TEKyIIero KOHTPOJIS U IPOMEKY- 626158, TromeHckas 0011.,

TOYHOH aTTeCTallni — KaOWHET AIEKTPOHHOTO r. ToGomibck, 3oHa BY308B, Ne 5, kop-
TECTUPOBAHUSI. myc 1, kab. Ne 323

OcCHaIEHHOCTD:

Y4eOHast MeOeb: CTOJBI, CTYIIbSL.
KoMrploTepHast TEXHUKA C BO3MOXKHOCTBIO MO~
KITIOYEHUS K ceTh «HTepHeT» U HaJIMuueM J10-
CTyIa B JIEKTPOHHYIO HH(OPMALIMOHHO-
00pa3oBaTesbHYIO Cpely OpraHHU3alHH.
KomribtoTep B KOMILIEKTE, TPOEKTOP, IKPaH,
MOHOOJIOKH B KOMIUIEKTE.

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K JJa0OPaTOPHBIM 3aHITUSIM

JlaGoparopHble € 3aHATUS Ha MPOTSHKEHUU H3YYEHHUs Kypca SIBJISIOTCS OJHOM M3 OCHOBHBIX
dopm aynutopHOi paboTel. OCHOBHas 3aja4a JaOOPAaTOPHBIX 3aHATUN 3aKIHOYAETCSI B TOM, YTOOBI
pacliipuTh H YFJ'IY6I/ITI) 3HaHUA 06yqa}onmx0ﬂ, MOJIYUYCHHBIEC MMM Ha JICKOHUAX W B pPE3YJIbLTATEC
CaMOCTOSITENIbHON paboThl ¢ yUeOHMKAMH U YY€OHBIMH MOCOOMSIMM, HAYYHOH M HAyYHO-TIOMYJISIPHON
JIUTEPATYpPOIl.

3HAKOMCTBO C HAHOTEXHOJIOTUSMU HAYMHAETCS C MOJy4yeHHUs HaHoMaTepuana. EcTb 1Be rpymnms
CIocoOOB TMOJY4YEHUs] HAHOOOBEKTOB: (u3nueckue U xuMudeckue. OOydarommuecs H3ydaroT
XUMHUYECKHH CcIIoco0 MosyuyeHusi HAaHO30J10Ta U HaHocepeOpa. DTH JIeMEHTHl — MOJIeNIbHbIe OOBEKTHI B
HAHOTEXHOJOTHH( KOJUYECTBO PAa0OT MO TOJIYYCHHWIO HAHOYACTHUI[ 30JI0TAa W HCCIECIOBAHHIO €ro
CBOWCTB NPEBBIIIACT YHUCIO MyOJIMKAIMA IO HAHOYACTHUILAM BCEX OCTAIBHBIX METaJJIOB BMECTe
B3AThIX). ECTh M acTeTHueckas CTOpOHAa ONbITa: B TeYeHHE |5 MUHYT KHISIUeHUs pacTBopa(
BoccTraHoBieHne HoHa AuCl4 u oOpa3oBaHMEe HaHOYACTHI[ 30JI0TA) LBET PEAKIUOHHOW CMecu
U3MEHSEeTCS OT CJIa00 JKENTOW OKpPacKM Ha TEMHO-CHHIONW, Janee (PUOJIETOBYI0 M OKOHYATEIHHO
pYOMHOBOKpacHyto (HaHouacTHLbI Au). V3MeHeHue IBeTa pacTBOpa CBSI3aHO CO CTPYKTYPHBIMHU




MIPEBPAILICHHUAMH, MPOUCXOJAIIMMU B CUCTEME, KOTOPhIE MOYKHO CHHXPOHHO MOKa3bIBaTh. Ha JKpaHe
mucruies. M3rotoBiieHHe OONBIIMHCTBA HCIMOJNB3YIONIMXCS Ha MPAKTUKE BUAOB HAHOCTPYKTYp H
(OTOHHBIX KPHUCTAVIOB B HACTOSAIIEE BPEMs COMNPSIKEHO C KECTKUMHU TPEOOBAHUSMU K UHUCTOTE
MPOM3BOJICTBA, 4 TaKXKe C HEOOXOJMMOCTBIO HCIIONB30BAHMUSI BBICOKOTOYHOTO JOPOTOCTOSIIETO
000pyI0BaHus, IPEOJIaraIlero, B CBOI0 ouepe/ib, creluaibHoe ooyyenue nepconana. [Iposenenue
71a00paTOPHOTO MPAKTUKYMa C HMCMIOJIB30BAaHUEM TAaKHX TEXHOJIOTHH H3TOTOBJICHUS HAaHOPa3MEPHBIX
MaTepuaioB, KaK MarHeTPOHHOE M BBICOKOYACTOTHOE paclbUICHHE, TpaBlieHUE (POKYCHPOBAHHBIM
WOHHBIM ITy4KOM, OJJICKTPOHHAasT M WOHHAs JuTorpaduss W T.M. mOTpeOoBasio OBl 3HAYUTEIBHBIX
BPEMEHHBIX U (DMHAHCOBBIX 3aTpPaT, UTO HE MPEJCTABIIAECTCS BO3MOXKHBIM B YCIOBUSAX, OFPaHUYCHHBIX
yueOHBIM IJIJAHOM U BpEeMEHEM 3aHATUS. B CBA3M ¢ 3TUM ISl M3y4eHHUs MPUHIUIIOB U3TOTOBICHUS U
UCCJIC/IOBAHUS CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MAaTEpUaJIOB OBUIM  BBIOpAaHBI  METOAMKH,
MO3BOJIAIOIIME MTOJIHOCTHIO BBIMOJIHUTD 3a/laHus J1a00paTOPHOTO MPAaKTHUKyMa 32 YCTAaHOBJIEHHOE BpeMs
U HE TpeOyrolue CIenualbHOH TNpPEABAPUTEIBHON MOATOTOBKH. MOIy/b COCTOMT U3 TSTH
1ab0paToOpHBIX paboT, MOCIEIOBATENLHOCTD BBIIIOJIHEHUSI KOTOPBIX BKIIOYAET B ce0si: 1) U3roToBICHHE
HAaHOCTPYKTYpP, 2) HCCIEIOBAaHUE WX CTPYKTYPHBIX U (YHKIHMOHAIBHBIX XapaKTEPUCTUK, 3)
HCCJIEI0BAHUE CBOMCTB OTAENIBbHBIX HaHo4acTHUll. OJHOW K3 OCHOBHBIX CJIOKHOCTEH, C KOTOPBIMU
MPUXOJUTCSL CTAJIKUBATHCS B TPOIIECCE M3TOTOBJICHUS HAHOMATEPHAJIOB, SBIISICTCS HEOOXOIUMOCTH
MPOBEACHUS KOHTPOJISI KAUECTBA U OCHOBHBIX CTPYKTYPHBIX IMApaMETPOB M3TOTABIMBAEMBIX CTPYKTYP
M0 TOKa3aHWsIM TMPUOOPOB, HCIONB3YIONIUXCS B  TEXHOJOTUYECKOM Tporecce. [IpaBuibHO
noio0paHHbIe TapaMeTpbl U3TOTOBJICHUS 00€CIeUnBaOT TpeOyeMoe KauecTBO, B TO BpeMsl KaK Jaxe
HE3HAUUTEJbHBIE OTKJIOHEHHUS OT YCTAHOBJICHHBIX TPeOOBAaHUN MOTYT MPUBECTU K CYIIECTBEHHOMY
HCKQXECHUIO CBOMCTB. B CBs3M ¢ 3THM, mpHOOpeTeHHE HABBIKOB PabOTHI ¢ MpUOOpaMU B YCIIOBUSX,
CTPOTO OTPAHMYCHHBIX TEXHOJIOTHMYECKUMHU TPEOOBAHMSIMH HM3TOTOBJICHUS HAHOCTPYKTYD, SIBIISCTCS
OJIHOH M3 OCHOBHBIX METOJAMYECKUX 3aj]ayu MpaKkTUKyma. ITOU LIeTH MOoCBsIeHa JadopaTopHas paboTa,
10 M3FOTOBJIEHUIO JBYMEPHBIX CTPYKTYp OKCHJA AQJIIOMHUHUS METOJOM AaHOAHOTO TpamieHus. B
clenymolel J1abopaTopHoil paboTe MPOBOIUTCS HCCIEIOBAaHUE CTPYKTYpPhl 00pa3loB, MOJYYEHHBIX
CTyJICHTaMH, C HCIIOJIb30BAaHUEM METOJUKH 30HJIOBOM MHKpockonuu. CKaHUpYIOIIas 30HI0Bas
mukpockomnus (C3M) siBnsieTcss OTHUM M3 HauboJee MOIIHBIX COBPEMEHHBIX METOJOB UCCIIEIOBAHHUS C
BBICOKMM TPOCTPAHCTBEHHBIM pa3pelieHrneM MOp(OJOTUM ¢ JIOKAJIBHBIX CBOMCTB MOBEPXHOCTH
TBEPAOTrO TeJa U HAHOCTPYKTYpP Ha STOM MOBEPXHOCTH, OCBOCHHE MPHUHIIUIIOB PabOTHI C KOTOPHIM
SABJISICTCS HEOTHEMJIEMOM YaCThIO0 M3Yy4YeHUA Kypca «MaTepuanabl 1 METOJbl HAHOTEXHOJOruiy. [lsaras
naboparopHas paboTa TMOCBAIIEHA W3YYCHHIO ONTHYECKUX CBOMCTB  YHNOPSJOYEHHBIX H
HEYMOPSATOUYCHHBIX HAHOCTPYKTYyp. Haunbonee mnepcrnekTUBHBIC TPUIOKEHUS YHOPSIO0YSHHBIX
HAHOCTPYKTYp CBSI3aHBI C MX (DOTOHHO-KPHUCTANIMYECKUMHU CBoicTBamu. OOnacTb NPUMEHEHHS
(OTOHHBIX KPUCTAJUIOB OYEHb IMHMPOKA; a MHOTHE MPOTHO3BI PA3BUTHS TEXHOJOTHHA CBS3BIBAIOT
Oyayliee COBPEMEHHOM JJEeKTPOHMKM MMEHHO ¢ (OTOHHBIMU KpucTaiiamMu. OnNTHYEeCKHe CBOWCTBA
HAaHOCTPYKTYP M (POTOHHBIX KPUCTAJUIOB HA UX OCHOBE SIBIISIFOTCSI OTPEIEISIOMIMMHE /I BO3MOXKHOTO
MIPUMEHEHUS 3TUX MATEPUAIIOB.

11.2. Mertoauueckue YKa3aHud 1o OpraHu3anuun CaMOCTOSTEIbHOM pa60TBI

BueaynutopHas caMmocTosTenbHas paboTa OOy4aromuxcs MPeACTaBIseT COOOM IJIOTHYECKOe
MMPOAOJIDKECHUEC AaYAUTOPHBIX 3aHATHMN. BHeay)II/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta BBIITOJIHACTCA
oOydJarmuMucs MO 3aJaHHuI0 TpernojaBarelsi, HO 0e3 ero HemOCPEICTBEHHOTO YyYacThs. 3aTpaThl
BPEMEHHM Ha BBINIOJHEHUE 3TOW pPabOTHI pErJaMeHTHPYIOTCS pabouuM y4yeOHBIM IIaHOM. Pexum
paboThl BBIOMpaeT cam OOYYaIOUIUICS B 3aBHCHUMOCTH OT CBOUX CIIOCOOHOCTEH W KOHKPETHBIX
YCIOBUH.

CaMocTtosiTennbHasi paboTa MOXKET OCYIIECTBISATHCS WHAMBHUAYAJIbHO WM TPYINIIaMH B
3aBUCUMOCTH OT IIeJId, 00beMa, KOHKPETHOM TEMATHKH CAMOCTOSITEIbHOM padOThI, YPOBHS CIIOKHOCTH,
YPOBHSI yMEHUN 00yJarOIINXCSI.



CamocrosiTennpHasi paboTa BKJIIOYaeT B ceOs pabOTy ¢ KOHCHEKTOM JIEKIMH, H3Y4eHHE |
KOHCIIEKTUPOBAaHNE PEKOMEHIyeMOH JIUTepaTyphl, HOJTOTOBKA MPE3EHTAI[MOHHOTO MaTepraa 1o TemMe
KypCOBOTO IPOEKTa, BHIMOJHEHHE KOHTPOJBHBIX 3aJa4, TecTupoBaHue u ap. OOyuaronuecs: AOIKHbI
MOHUMATh COJIEP)KAHUE BBITIOJHEHHOW pPa0OTHI (3HATH ONPENCICHUS TOHATUN, YMETh Pa3bsCHUTH
3HAYEHHUE U CMBICIT JIF0O0TO TEPMUHA).

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOH CAMOCTOSATEIHHOW pPAOOTHI OOYYAIOIIMXCS MOXKET
OCYIIECTBIISITECS B TpeJesiax BpPEMEHH, OTBEJCHHOIO Ha o0s3areibHble YydeOHbIe 3aHATHS IO
JTUCITUIIMHE W BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO paboTy OOy4Yaromuxcsl MO JMCIUILIMHE, MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CaMmocrosiTenbHasi paboTra ¢ mpernojaBaTelieM BKIIOYaeT B ce0s  MHAMBHUIyaJIbHbIC
KOHCYJIbTAIlMM O0YyYaroIuXcs B TEUCHHE CEMECTPA.

CaMmocrosTenbHass paboTa ¢ Tpynnoil BKJIIOYAET MPOBEACHUE TEKYIIMX KOHCYJIbTAIUil mepen
MPOMEKYTOUHBIMH BHJIAMU KOHTPOJISI UM UTOTOBOM aTTECTAIIHH.

CamocrosiTenbHas paboTa oOyuaromierocs 6e3 npenoaBaTes BKIIOYaeT B ce0sl MOATOTOBKY K
Pa3IUYHBIM BHJIaM KOHTPOJBHBIX HCIIBITAHWH, TIOJIOTOBKY W HAIMCAHUE CAMOCTOSTEIBHBIX BHIIOB
pabor.

[lepen BbIMONHEHHEM BHEAYIAUTOPHOM CAMOCTOATENBHON pabOThl OOy4YaIOIIMKICS JOKEH
BHUMATEJIBHO BBICITYIIATh MHCTPYKTAXK MPENO/IaBaTeNsl MO BHIMOIHEHUIO 3aJJaHusl, KOTOPBIA BKIIOYAET
ompeieTICHUE 1IETU 3aJIaHus, €T0 COJIep>KaHue, CPOKH BBITIOJHEHUSI, OPUEHTUPOBOYHBIN 00BEM pabOTHI,
OCHOBHBIE TpeOOBaHUS K pe3ylbTaTaM paloThl, KPUTEPUHU OLEHKU. B mpolecce HHCTpyKTaxka
MPeroAaBaTellb MPeAYIPEkKTaeT 00YIAOIIUXCS O BO3MOKHBIX TUITUYHBIX ONIMOKaX, BCTPEUAIONTUXCS
IIPU BBIMOJIHEHUU 3a/ianusl. B kauecTBe popM U METOIOB KOHTPOJISI BHEAYTUTOPHOM CAaMOCTOSITETLHOM
paboThl OOYYAIOIIMXCS HWCIOJB3YIOTCS ayJUTOPHBIC 3aHATHS, AaTTECTAI[HOHHBIC MEPOIPHUATHS,
CaMOOTYETHI.

Kpurepusmu onieHKH pe3ynbTaTOB BHEAYAUTOPHON CaMOCTOSITEIIBHOW pabOThl 00y4Yaromerocs
ABIIIOTCS: YPOBEHb OCBOCHHS OOydYarommmcs y4eOHOro Marepuana; yMEHHe OOydaroulerocs
UCIIOJIb30BaTh TEOPETUYECCKHUE 3HAHUS MPHU BBIOJHECHUHM MPAKTHYECKUX 33JlaHUH; 00OCHOBAaHHOCTh U
YEeTKOCTh U3TIOKEHUS 0TBeTa; 0pOpMIIEHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMHU.



HAucuunnmua: HaHOTEXHOJIOrMK 1 HAaHOMAaTEpHUalbl
Kon, HanpaBienne noaroToBKu

: 18.03.01 Xumudyeckas TeEXHOJIOTUI

[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00y4eHHs 1Jis1 GOPMUPOBAHUSA KOMIIETEHUIMU U KPUTEPHUH UX OLleHUBAHUS

Kox xomnereHnu

Kon, HaumeHOBaHKe

Kox n HanmeHOBaHUE
pe3yiabTata 00y4YeHuUs

Kpurepun oneHnBaHuS pe3yabTaTOB 00ydCHHS

NJIK 0 JUCLIUIUINHE 1-2 3 4 5
(Moty1t0)
I[IKC-1.1 3HaTh: HE MMEET TIPEJICTARIEH0 | JEMOHCIPHUPYET OTIENIBHBIE | JIEMOHCTPUPYET JIEMOHCTPUPYET
OcymiecTBisier MIPOU3BOICTBEHHO- IIPOU3BOJICTBEHHO- SHAHVEL JIOCTATOUHbIC 3HAHUS VICUEPIIBIBAOLINE 3HAHS
yIpaBieHUe TEXHOJIOTHYECKYI0 M | TEXHOJIOTHYECKOH H HPOHU3BOJICTBEHHO- IIPOU3BOJICTBEHHO- MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKUM HOPMATUBHYIO HOpPMaTUBHOM TEXHOJIOTUYECKON U TEXHOJIOTUYECKOH U TEXHOJIOTUYECKON U
MPOIIECCOM; JOKYMEHTALUEIO JIOKyMEHTaLUuU HOPMAaTUBHOMN HOPMAaTUBHOM HOPMATHUBHOMN
MIPOBOIUT CBEPKY NPEANPUATHI 10 | IPEeInpUITHH MO JOKyMEHTaluU JIOKyMEHTaLuu NPEANIPUATHH 110
CXOIUMOCTH MIPOU3BOJCTBY MIPOU3BOJCTBY NPEANIPUATHH 110 MpEeANPHUATHH 1O TIPOU3BOJICTBY
OayraHca HaHOMAaTepHaJIOB HaHOMAaTEpHaJIOB MIPOU3BOJCTBY MIPOU3BOJCTBY HaHOMAaTepHaJoB
noTpedIIIEMOro 31); HaHOMAaTepHaAJIOB HaHOMAaTEpHAJIOB
CBIPbS ¥ BRIPAOOTKH | YMETh: paccyuTtarh | HE YMEET pacCUMUTAaTh | CHOCOOEH pacCuuTath | YMeEeT pacCcuuTarh 0e30mHuO0YHO yMeeT
[IKC-1 TOBapHOM IUIAHUPYEMYIO IUIAHUPYEMYIO IUIAHUPYEMYIO IJIAHUPYEMYIO paccuurarb
MIPOYKIIVH; NOoTPeOHOCTH MOTPeOHOCTH HOTPeOHOCTH NOTPeOHOCTh TUTAHUPYEMYIO
paccumuThIBaeT peareHToB, peareHToB, peareHroB, peareHToB, noTpeOHOCTH
IUIAHUPYEMYIO MaTepuajoB JUId | MaTepHaJIoB IS MaTepHajoB A MaTepHaJoB Iis peareHros,
MOTPEeOHOCTH BBITIOJTHEHHS BBITIOJTHEHUSI BBITIOJTHEHHUSI BBITIOJTHEHUSI MaTepHaJIoB s
pEareHToB, MIPOU3BOICTBEHHBIX MIPOU3BOICTBEHHBIX MIPOU3BOICTBEHHBIX MIPOU3BOJICTBEHHBIX BBITIOJTHEHHSI
MaTepHaoB JJIst 3aaHAl 3a/laHui 3a1aHui 3a/laHui MIPOU3BOJICTBEHHBIX
BBINOJIHEHHS NPEANPUATHH 1O 1O | NpeAnpUsTUH HO MPEANPUATHH 110 MpeaNpUATHH 1O 3a/1aHui
MPOU3BOJCTBEHHBIX | IO MPOU3BOJCTBY | MPOU3BOJCTBY MIPOU3BOJICTBY MIPOU3BOJCTBY MPEANPUATHH 110
3aJlaHui; HaHOMAaTepHaJoB HAaHOMAaTepHaJioB HaHOMAaTepHaJIoB HaHOMAaTepHaJloB MIPOU3BOJICTBY
3(h(heKTHBHO U YD), HaHOMAaTepHaJIOB




KOI[ KOMIICTCHIINH

KO}I, HauMCHOBaHHC

Kon u HaumeHoBanue
pe3ynbpTaTta 00y4eHUs

Kpurepun onieHHBaHMs pe3yabTaTOB 00yUeHHS

NAK 110 AUCIUIUINHE
A At 1-2 3 4 5
(Momymo)
0e30IacHo Bnaners: HaBeikamu | He Brameer Bnaneer He BcemMu Bnageer ocHoBHbIMH | B coBepiieHcTBe
SKCIUTyaTHPyeT 3¢ deKTHBHOIM U | HaBBIKAMHU HaBBIKAMU HaBBIKAMH BIIa/ICCT OCHOBHBIMU
obopynoBaHue; 6e30macHOM 3 PEeKTUBHON 1 3¢ dexTHBHON 1 3¢ PEKTHBHON U HaBBIKAMU
OCYILIECTBIISICT SKCILTyaTaIIH Oe3omacHoit 6e30macHOM Oe3omacHoit 3¢ dexTHBHON 1
BXOIHOH H 00opynoBaHU AKCIUTyaTaIiH SKCILTyaTaIliH AKCIUTyaTaIiH Oe3omacHO
BBIXOJHOH KOHTPOJIb | MPEIUPUSTHHA mo | obopymoBaHUsS o0opynoBaHUSA o0opynoBaHuUs AKCILTyaTaIluH
HaJl CBIPEEM U MPOU3BOJCTBY IPEAIPUATHH 10 IPENIPUATHH 10 HIPEAIPUATHH 110 00opynoBaHus
IPOLYKIHUEH HaHOMAaTEepHUaJIOB MPOU3BOJACTBY MPOU3BOACTBY MPOU3BOJACTBY IPENIPUATHH 10
TEXHOJIOTMYECKOI0 (B1). HaHOMAaTEpHaJIOB HaHOMaTepHUaloB HaHOMAaTepHaJIOB IIPOU3BOJCTBY
00BEKTa; MOJIB3YeTCs HaHOMAaTepHajoB
MMPONU3BOJACTBCHHO-
TEXHOJIOTHYECKON U
HOPMAaTUBHOM
JIOKyMEHTaluen
3HaTh:  HaApYIICHWS | HS 3HACT HAPYIICHHS | YACTMHO JIGMOHCIPHPYET | JeMOHCIpHpYeT — 3HaHWs | JleMoHCTpupyer
xo1a xo1a SHAHVET HapyIICHUHA | HapyIICHUN X0Ja | yriayOJieHHbIE 3HAHUS
IIKC-1.2 BsrisBaser Py Py yry N
TIPOU3BOJICTBEHHOTO TIPOU3BOJICTBEHHOTO xo1a TIPOU3BOJICTBEHHOTO HapPYIICHUH xoJa
HEWCIIPAaBHOCTH HIJTH
OTKITOHEHIS op | TPOLECCa mporiecca MIPOU3BOJICTBEHHOTO mporiecca MIPOU3BOJICTBEHHOTO
MpeANPUATHH 10 | mpeanpusiTui 1o | mporecca NpeanpUsITHI 1o | mporecca
HOPMBI B  paboTte . .
060 JOBAHMS MpOn3BOJCTBY IIPOU3BOJICTBY NpeaAnpuATUn 1o IIPOU3BOJICTBY NpeaAnpuATUN 10
o HE}I;HH ’ srux | HAHOMATEpHAnos HaHOMAaTEepHaJoB HPOHU3BOJICTBY HaHOMAaTepHaJoB MPOHU3BOJCTBY
p . (32); HaHOMaTepHaIoB HaHOMaTepuaIoB
HEHCIIPaBHOCTEH;
HE CHOCO6CH BBISIBUTH crocoben BBISIBUTH ymeeT TpaMOTHO CBO60[[HO
Npeaynpexaaet U | YMeTh: BBISIBUTH
HECUCTIPABHOCTHU Ui HEUCIIPaBHOCTHU NI BBISIBUTH JACMOHCTPUPYET
yCcTpaHsieT HEUCIIPAaBHOCTH WX
OTKJIOHCHMUA oT OTKJIOHCHUS oT HEUCTIPABHOCTHU nIn YMEHUE BBISIBUTH
HapYIICHAS X0Ja | OTKJIOHCHUS oT
HOpMBL B  paboTe | HOpMBI B paboTe | OTKIOHEHHUS OT | HEUCTIPAaBHOCTH WJIA
MPOU3BOJACTBEHHOIO | HOPpMBI B paboTe
o0opynoBaHus 000pyIOBaHUS HOPMBI B paboTe | OTKIOHEHHUS oT
nporiecca,; obopynoBaHus . .
. OpeanpuUsSTHI N0 | TPEeaNpHUITHH no | obopynoBaHus HOPMBI B pabote
obecrieunBaer TIPEIPUSATHIA 1o .
MPOU3BOJICTBY MIPOU3BOJICTBY NpeANPUSTHI 1o | obGopynoBaHus
HOJATOTOBKY MIPOU3BOJICTBY N
HaHOMAaTEpHaJoB, HAaHOMATEPHAJIOB, MIPOU3BOJICTBY TIPEIIPUATHIA o
TEXHOJIOTUYECKOTO HAaHOMATEPHAJIOB,
YCTaHOBHUThH NPUYUHBI | YCTAHOBUTH NMPHYUHBI | HAHOMATEPUAJIOB, MIPOU3BOJICTBY
00opynoBaHus K | YCTAaHOBHUTH NPUYHHEI o N
9THUX HCUCIIPABHOCTEU OTHUX HCUCIIPABHOCTEN YCTaHOBUTH NPUYNHBI HaHOMAaTEpHUaJoB,

MIPOBEPKE U PEMOHTY

9THUX HEUCIPaBHOCTEH

(Y2);

9TUX HEUCIIPABHOCTEH

YCTaHOBUTH MPUUUHBI
3THUX HEMCIIPABHOCTEHN




KOI[ KOMIICTCHIINH

KO)I, HAaNMMCHOBAHHUC
UJIK

Kon u HaumeHoBanue
pe3ynbpTaTta 00y4eHUs
110 TUCUUIUIMHE

Kpurepun onieHHBaHMs pe3yabTaTOB 00yUeHHS

1-2 3 4 5
(Momymo)

BrameTb: HaBBIKAMH | HE BIANGCT HAaBBIKAMHU | YaCT4YHO RIAJICCT | RIAIECT  HeoOXOOMMBIMU | YBEpCHHO RIIAZIeCT
MOATOTOBKH HOATOTOBKH HaBBIKaMH HaBBIKAMH HaBBIKaMH
TEXHOJIOTHYECKOT0 TEXHOJIOTUYECKOT0 MOATOTOBKH HOATOTOBKH MIOATOTOBKH
o0opynoBaHHs 000pyIoBaHUS TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
TIPEIIPUSTHHA 0 | TPEeIIpUATHHA mo | obopymoBaHUsA obopynoBaHUs o0opynoBaHuUsA
TPOU3BOACTBY IPOU3BOJICTBY NpeIPHATHI N0 | mpeanpuATHil 1o | mpenupuATHI o
HaHOMAaTepPHaJOB K | HAHOMATEPHUAJIOB K | MPOHU3BOJCTBY MPOM3BOJICTBY NPOU3BOJICTBY

MIPOBEPKE U PEMOHTY
(B2).

MIPOBEPKE U PEMOHTY

HaHOMAaTepuajgoB K
IpOBEpPKE U PEMOHTY

HaHOMATEepHaJOB K
IIPOBEPKE U PEMOHTY

HaHOMAaTepuajoB K
IPOBEPKE U PEMOHTY

He 3HaeT  IPUYMHBI, | YaCTUHHO 3HACT | 3HaeT MPUYHHBI, | JEMOH
3HaTh: MIPUYHHEI, P ’ P 2 | JICMOHCIDHDYCT
BLI3BIBAIOLIIE BBI3BIBAIOIIHE HNPUYHHBL, BBI3BIBAIOIINE VICUEPITBIBAIOIE  3HAHWS
OTKJIOHEHHE OT HOPM | BBI3BIBAIOIINE OTKJIOHEHHE OT HOPM | IPUYHH,
OTKJIOHEHHE OT HOpPM
TEXHOJIOTHYECKOTO OTKJIOHEHHE OT HOPM | TEXHOJIOTHYECKOTO BBI3BIBAIOIINX
TEXHOJIOTUIECKOTO
periiaMeHTa Ha | TEXHOJIOTHYECKOTO periamenTa Ha | OTKJIOHEHHE OT HOPM
periameHTa Ha
HPOH3BOCTEE MPOU3BOJICTBE perinameHTa Ha | MPOM3BOJICTBE TEXHOJIOTHYECKOTO
P BBIITyCKa TPOAYKIMH | MPOM3BOACTBE BBIITyCKa TIPOAYKIMHU | peTyIaMeHTa Ha
BBIITyCKa HPOTYKIUH ., .
- o | MPeATpHATHI MO | BBIIYCKAa IPOXYKIUH | NPEANPUSTHI 10 | TIPOM3BOJICTBE
HpOI/IBSOZ[CTB MPOU3BOJICTBY TIPEATIPUATHH 1O | IPOM3BOACTBY BBINTyCKa TPOIYKIHH
P Y HaHOMAaTepHaJoB HPOHU3BOJICTBY HaHOMAaTepHaJoB peANpUSITHI o
HaHOMAaTepHaJoB
(33): HaHOMAaTepHajoB MPOHU3BOJCTBY
g HaHOMATEpHaJoOB
HE crocobeH | crmocodeH yMeeT TPaMOTHO | CBOOOJHO
YMeTh: NOArOTOBUTH
MOJTOTOBUTH MOJTOTOBUTH MOJITOTOBUTH JEMOHCTPHUPYET
HPEIOKEHUS 1o
A3nAGOTKE MIPEIOKEH IS 10 | MPEIOKEHHS M0 | MPEUIOKEHH [0 | yMEHHE MOJATOTOBKU
pasp . paspaborke paspaboTke paspaboTke MpeIOKSHUN o
MEpONPHUITUI o N . .
MEpOIPUATHI 10 | MEepompusITHil MO | MEepONpHATHHA 1o | pa3zpaboTke
COBEPIIICHCTBOBAHHIO .
COBEPILIEHCTBOBAHUIO | COBEPIICHCTBOBAHMIO | COBEPLIEHCTBOBAHUIO | MEPONPUSTHH o
TEXHOJOTHUECKUX
POTIECCOB TEXHOJIOTUYECKUX TEXHOJIOTHUECKUX TEXHOJIOTUYECKUX COBEpPILEHCTBOBAHUIO
P ’ IPOLIECCOB, MIPOLIECCOB, IPOLIECCOB, TEXHOJIOTHUECKUX
MOBBIIIAIOIINX
MOBBIIIAOIINX MOBBIIAIOIINX MOBBIIIAOMINX MIPOLIECCOB,
KayecTBO HPOAYKIHH
u croiiunpocrs | KAUECTBO MPOJYKIMH | KAUECTBO MPOAYKLUMHA | KAYECTBO MPOMYKUHMHU | MOBBILIAIOLIMX
a60T51y 51 YCTOHYMBOCTD | U YCTOWYUBOCTb | U YCTOMYMBOCTh | Ka4€CTBO MPOAYKIUH
P paboThl paboThI paboThI u YCTOWYUBOCTH
obopymoBaHus Ha
POH3BOACTEE obopymoBaHus Ha | 000pyIOBaHUS Ha | obopymoBaHuUs Ha | paboTHI
BEI veka TIPOM3BOJICTBE MIPOU3BOJICTBE MIPOU3BOJICTBE 000pyIOBaHUSA Ha
Y BBIITyCKa BEIITyCKa BBIITyCKa TIPOM3BOJICTBE
HaHOMAaTEPHAJIOB
(V3); HaHOMAaTEpHaJoB HaHOMAaTEPHAaJIOB HaHOMAaTEpHaJoB BBIITyCKa
b

HaHOMaTCpHaJioB




KOI[ KOMIICTCHIINH
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1-2 3 4 5
(Momymo)
BrameTb: HaBBIKAMH | HE BIANGCT HAaBBIKAMHU | YaCT4YHO RIAZICCT | RIAIECT  HeoOXOOMMBIMU | YBEPCHHO RIIAZIeCT
NPUHATHS Mep 10 | IPUHATHA Mep [0 | HAaBBIKAMH NPHHATHS | HaBBIKAMH NPWHATHS | HABBIKAMH HaBBIKAMHU
YCTPaHCHHIO NPHUYMH, | YCTPAaHEHHIO NPUYMH, | MEp IO YCTPAaHEHHIO | Mep IO YCTPAaHEHHIO | MPUHATHA Mep 0
BBI3BIBAIOLIHX BBI3BIBAIOLIHX NPUYHH, HPUYHH, YCTPaHCHUIO IPHYHH,
OTKJIOHGHHE OT HOPM | OTKIIOHEHHE OT HOPM | BBI3BIBAIOIINX BBI3BIBAIOLIHX BBI3BIBAIOLIHX
TEXHOJIOTHYECKOr0 TEXHOJIOTUYECKOTO OTKJIOHEHHE OT HOPM | OTKJIIOHEHHE OT HOPM | OTKJIIOHEHHE OT HOPM
periameHTa Ha | perjamMeHTra Ha | TEXHOJOTMYECKOTO TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
MIPOU3BOJICTBE MPOU3BOJICTBE periameHTa Ha | perjiamMeHra Ha | perjaMmeHra Ha
BBIITyCKa MPOJYKLUHUH | BBIIYCKa IPOAYKIUHU | IPOU3BOJCTBE MPOM3BOJICTBE NPOU3BOJICTBE
HaHOMaTePHaJIOB HaHOMAaTEPHAJIOB BBIITYCKa MPOAYKIMHU | BBIMYCKa NPOAYKIHUH | TMPOIYKIHN
(B3). HaHOMAaTepPHaJoB HaHOMAaTepPHAaJlOB HAaHOMAaTEpPHaJoB
He 3HACT TIePEJOBBIC | YaCIMYHO JEMOHCIPUDYET | JEeMOHCIpupyer — 3Hamms | JleMOHCTpHpyeT
3HaTb: nepenoBeie | TEXHOIOTHH 3HAHUS HEePEOBBIX | MEPEeOBBIX yriryOeHHbIe 3HAHMS
TEXHOJIOTHH NPOU3BOJCTBA HOBOW | TEXHOJOTHI TEXHOJIOT Uil NepeOBBIX
NPOM3BOJCTBA  HOBOW | MPOIYKIIMU NPOU3BOACTBA HOBOW | MPOW3BOACTBA HOBOW | TEXHOJOTHI
npoxykuuu (34); PO IYKIMH PO IYKIAH OpOU3BOJCTBA HOBOIA
IIKC-4.1 NPOYKIUHU
PaspaGarbiBaeT HE croco0eH | crocoOeH MPOBOAUTH | yMeeT rpaMoTHO | JleMoHCTpUpyeT
TEXHOJIOTHIECKHE VMeTh: mposomuts u | MPOBOIHTE u|u OLICHUBTb | MPOBOJHTh U | HOBBIILICHHbIE YMCHHUS
TIPOCKTBI . | ouenmBTs  pesymprars | OLUEHUBTb PE3YIbTAThl | PE3YJbTAThI OLICHUBTb PE3YJbTAThl | MIPOBOJMTH u
IpOMSBOACTBA  HOBOM | 1o noBaHHi u | UccieoBaHuit U | uccienoBaHui U | uccnenoBaHuil U | OLEHUBTH PE3yIIbTATHI
Eggﬁ;ﬁ?'ﬁ onempacy | 2XCTIEPAMEHTOR IKCIIEPUMEHTOB 9KCIIEPUMEHTOB 9KCIIEPUMEHTOB UCCIIeIOBaHMU u
KC-4 PE3yTBTATEI HCHbITAHUA TCXHUKM M | YCMHBITAHWSA TEXHUKM | UCTIBITAHUS TEXHUKHU | UCTIIBITAHUS TEXHUKH | SKCIIEPUMEHTOB
VCCIIeOBAHMI g | TEXHOJIOTHH Bl W TEXHONOTMM B | M  TEXHOJOTMM B | U  TEXHOJOTUU B | UCIBITAHUA TEXHUKH
KCTIEPHMEHTOB TIpOH3BOACTES | mpousBozicTBe IIPOM3BOJICTBE POU3BOJICTRE ¥ TEXHOJOTHH B
HCIILITAHHS TexHuku u | TAHOMATEpHalon (Y4); HaHOMAaTepHaJloB HaHOMAaTEpHaJIOB HaHOMAaTepHaJIoB HPOH3BOJICTBE
TCXHOJIOTUH B HaHOMAaTCpuajaoB
TIPOM3BOJICTBE Brnaners: HaBbIKaMH | He RIAJIECT HABBIKAMH | YacTHYHO RIIANCET | RIAJICT  HEOOXO/MMBIMU | YBEPEHHO RIIAZIeCT
NpOAYKIMH, B  TOM | NPHUHATHUA OPUHATHS HaBbIKAMA ~ TIPMHSATHSA | HAaBBIKAMM IIPUHATHS | HaBBIKAMM IIPUHATHA
4HACIIE HOBOH HCCleI0BaHNI U | yccienoBaHUi U | ucclleIoBaHui M | HCCIIeIOBAaHUMA M | WcclleIoBaHuM u
SKCICPHMCHTOB 9KCIIEPHMEHTOB 9KCIIEPUMEHTOB 9KCIIEPUMEHTOB 9KCIIEPUMEHTOB
VICIDITARIS TEXHUKH M yonpitanus  TEXHMKH | MCTIBITAHMS TEXHMKM | MCTIBITAHMS TEXHHKH | HCIIBITAHUA TEXHUKH
i;):)};(:;g;i?se Pl W TexHomormm B | M  TeXHOTOrMH B | M TCXHOJNOTMH B | M TCXHOJIOTMH B

nanomarepuanos (B4).

MMPpOU3BOJACTBE
HaHOMaTepuajioB

MPOU3BOACTBE
HAaHOMAaTCpHajaoB

MPOU3BOICTBE
HaHOMaTepuajloB

MPOU3BOCTBE
HAaHOMATCpHaJjIoB
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(Momymo)
HE 3HACT IMEPEJIOBBIC | YaCTWYHO JIEMOHCIPHPYET | IEMOHCIpHpYeT — 3HaHws | JleMOHCTpupyer
3HaTh: nepenoBblec | TEXHOJIOTUHU SHAHVE MEPENIOBBIX | MEPEIOBBIX YIIyOJICHHBIC — 3HAHWS
TEXHOJIOTHH IIPOU3BOJCTBA TEXHOJIOTUH TEXHOJIOTHH 1S 11 (0):390.
MPOM3BOJCTBA HAaHOMAaTepHaJIOB TIPOU3BOJICTBA IIPOU3BOJICTBA TEXHOJIOT Uil
HaHoMmatepuainos (35); HAaHOMaTepHaJIOB HAaHOMAaTEpHaloB TPOU3BOJICTBA
HaHOMaTepHAJIOB
HE crocoOeH | crmocoOeH MPHUMEHSTh | yMeeT rpamMoTHO | [leMoHCTpHUpyeT
IIKC-42  Cnocoben | YMETh:  IPUMEHATH | IPUMEHSTH MOJIyYE€HHbIE 3HAaHUS | PUMEHSATH TOBBILLIEHHBIE YMEHHUS
COBEPIIICHCTBOBATH MOJyYCHHBIC 3HAHWS | MOMy4YCHHbIE 3HAHHA | Ha MpaKTHKe B | MONY4YCHHbIE 3HAHMS | IPUMEHSATH
TEXHOJIOTHH, BHEIPSATH | Ha IIPaKTHKE B | Ha MIPAKTHKE B | TEXHOJOTHYECKOM Ha MIPaKTHKE B | MOMydYeHHbIE 3HAHUSA
JAOCTHXCHHUA HAayKHM H | TEXHOJOTMYCCKOM TEXHOJIOTHYECKOM npolecce TEXHOJIOTM4ECKOM Ha IIPaKTHKE B
TEXHHUKH, H300peTeHUs nporecce nporuecce TIPOU3BOJCTBA rporecce TEXHOJIOTMYECKOM
B MPOU3BOJICTBO IIPOU3BOJICTBA HPOU3BOJICTBA HaHOMATEpHalIOB NPOU3BOJICTBA rpouecce
nanomarepuanos (Y5); | HaHomarepuanos HaHOMATEPHAIIOB IPOHM3BOCTBA
HAaHOMATEPHAIIOB
Brnaners: HaBBIKAMH | HE RIANECT HABBIKAMM | YACTVMHO RIATECT | RIAZECT  HEOOXOMMMBIMHL | YBEPCHHO BIIAJICET
BHEJPEHHSA BHE/IPEHUS HABBIKAMM ~ BHEJIPCHUS | HABBIKAMM BHEIPEHUS | HABBIKAMUA  BHEIPEHHS
1300peTeHHit B | m300peTeHUH B | n300peTeHui B | n300peTeHui B | n300peTeHuit B
TPOU3BOICTBO MIPOU3BOJICTBO TPOHU3BOJICTBO MIPOU3BOJICTBO MPOU3BOJICTBO
Hanomarepuanos (B5). HaHOMATEPHAIIOB HAaHOMATEPHAIIOB HaHOMATEPHAIIOB HAHOMATEPHAIIOB
) . HE 3HACT CBOMCTBA M | YaCIM4HO JIEMOHCIDHDYET | JIEMOHCIpHpYeT — 3HaHwsl | JleMOHCTpupyer
3HaTh:  CBOMCTEA yCIIOBUS CHUHTE3a | 3HAHUA CBOWCTB U | CBOMCTB M YCJIOBHH | yriIyOJIeHHbIE 3HAHHUSA
TIKC-4.3 Onpeneser iS)JJTIzI]?\/II/IS;i’)HBIX CHHT%; MIOTMMEPHBIX U | yCIOBU CUHTE3a | CUHTE3a IIOJUMEPHBIX | CBOMCTB M YCJIOBUH
— CHHTe3a | KOMITO3HIHOHHEIX KOMIIO3UITHOHHBIX MOJMMEPHBIX U | 1 KOMIO3HMIMOHHBIX | CHHTe3a MOJUMEPHBIX
TTOTHMEPHBIX v | manomarepuanos (36); | HAHOMATCpHATOB KOMIIO3HIIMOHHBIX HaHOMATEPHaIOB U KOMIIO3UIIMOHHBIX
KOMITO3HIHOHHBIX HaHOMATEPHAIOB HAaHOMATEPHAIIOB
MAaTepHAanoB, HE CHoco0€H | CroCOOCH MPOBOJAUTH | yMeEeT rpaMoTHO | JIeMOHCTpUPYET
peryaupyer YMeTb:  IPOBOJIUTH | MIPOBOIUTH TEXHOJIOTHYECKUI MIPOBOTUTH TOBBINICHHBIC YMEHUS
TEXHOJIOTHYECKOe TEXHOJIOTHUECKUI TEXHOJIOTHUECKUI mporecc CHUHTE€3a | TEXHOJIOIMYECKHH MIPOBOJUTH
obopynoBanue AL porecc CHHTE3a | MpOoIECe CHHTE3a | HAHOMATEepHUAaIOB B | Imporecc CUHTE3a | TEXHOJOTMUYECKH
CHHTE3a  HOTMMEPHBIX | papomarepuanos B | HAHOMATEPHAIIOB B | YCIIOBHSX HaHOMATEPHATIOB B | mporecc CHHTE3a
n KOMITO3HIITMOHHBIX
MaTepHanos YCIIOBHSIX YCIOBHAX TEXHOJIOTHUECKOTrO YCIOBHAX HAaHOMATePHATIOB B
TEXHOJIOTHUECKOTO TEXHOJIOTUYECKOTO perimaMeHTa TEXHOJIOTUYECKOTO YCIIOBHSAX
pernamenTa (Y6); periameHTa periameHTa TEXHOJIOTHYECKOTO

peraaMeHTa
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Bramets: HAaBBIKAMH | HS RIHECT  HABBIKAMA | YACIHMHO RIAICCT | RIANEET  HOOOXOIMMBIME | YBEPEHHO BITAICET
PETYTHpPOBAHNSA PeryIupOBaHUs HABBIKAMH HABBIKAMI HABBIKAMH
TEXHOJIOIMIECKOro TEXHOJIOTHYECKOTO pETyIIUPOBaHUS perynupoBaHus pEeTyIUpOBaHUs
00opyoBaHHs AL | oGopymOBaHUS ~ JUISA | TEXHOJIOTHYECKOTO TEXHOJIOTHIECKOTO TEXHOJIOTHIECKOTO
CHHTCE3A TOMAMEPHEIX M | cpyyresa monmmMepHBIX | 000OpYIOBaHHMS U | OOOPYIOBAaHHS Ui | 0GOpYJOBAaHHS I
KOMITOSHIIHOHHBIX M KOMIIO3WIMOHHBIX | CHHTE3a MONMMEPHBIX | CHHTE3a MOJUMEPHBIX | CHHTE3a MOJHUMEPHBIX
nanomarepuanos (B6).
HaHOMAaTePHaNoB ¥ KOMIIO3MIIMOHHBIX | 1 KOMIIO3MIIMOHHBIX | ©  KOMIIO3HMIIHOHHBIX
HaHOMATEPUAIOB HAHOMATEPHAIOB HaHOMATEPUAIOB
HC 3HACT  METOAMKH | YaCTWMHO JIGMOHCIDHDYET | AEMOHCIDHPYeT — 3HaHms | JleMOHCTpHpYeT
3HATh: METOHMK{ pacdera U BbIOOpa | 3HAHUA METOAMK | METOJWK pacyera U | yrIyOJCHHBIC 3HAHUS
pacueta M  BbIOOp| MTAPaMETPOB pacueTa W BbIOOpa | BBIOOpAa MApaMeTpOB | METOMMK pacueTra u
EKC'4'4 NapaMeTpoB TEXHOJIOTHYECKOTO napamMeTpoB TEXHOJIOTHYECKOTO BBIOOpa  TTapaMeTpoB
B;%i{pfel;maﬂ | rexuomormueckoro npomecca TEXHOJIOTHYECKOTO nporecca TEXHOJIOTHYECKOrO
perymmpyembie npouecca IPOM3BOACTB{ ITPOU3BOJACTBA rpolecca IIPOU3BOJACTBA rnpolecca
napaMeTpBI HaHoMaTepuaioB (37); | HaHoMaTepHanoB POU3BOZCTBA HaHOMATEePHaJIOB IPOU3BOZCTBA
TEXHOTOTHYECKOTO HaHOMATEPHAIIOB HaHOMATEPHAIIOB
TIpOLECCa; MPOM3BOIHUT He croco0eH | CrocoOeH MPOBOIUTH | yMeeT rpamMoTHO | JleMoHCTpupyer
HACTPOHKY VYMeTh: MPOBOAUTH | NPOBOIUTH HAcCTpOUKY IIPOBOJUTH MOBBIIIEHHBIE YMEHUS
TEXHOJIOTHHYECKOTO HACTPOHKY HacTPOWKy TEXHOJIOTHYECKOTO HaCTPOHKY MIPOU3BOIUTH
obopyposanus; TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO 000pyIOBaHHS TEXHOJIOTHYECKOTO HaCTPOHKy
E:II;TO]?;THZ};GT i o6opynosanus (Y7); 06opynoBaHus o6opynoBaHus TEXHOJIOTHYECKOTO
AHATHIEDYeT 000pyIOBaHUS
pe3yIBTATEI Brameth: HaBBIKAMH | HE BT  HABBIKAMH | YaCIHHMHO RIGICET | RIANCET  HEOOXOIMMBIME | YBEPEHHO BIIAJICET
NaGOPaTOPHBIX KOHTPOJII W aHanusa | KOHTPOJS M aHAlM3a | HABbIKAMA KOHTDPOJS ¥ | HABBIKAMH KOHTDOJIS M | HABBIKAMH KOHTPOJSI H
WMCIIBITaHMH Ppe3yNbTaToB pE3yJIBTaTOB aHAIIM3a pe3yJbTATOB | aHANIW3a PE3yIbTATOB | aHaNW3a PE3yJbTATOB
IIOJIMMEPHBIX u | 71abOpaTOPHBIX 11a00paTOPHBIX 71a00paTOPHBIX 11a00paTOPHBIX 71a00paTOPHBIX
KOMIO3HIIMOHHBIX UCTIbITaRHH HCTIBITAHUI HCIBITAHHUN HCTIBITAHUIT UCTIBITAHUI
MaTePHaIOB C HOBBIMH | MOTHMCPHBIX " momumepHBIX U | MOJMMEPHBIX U | MOJMMEpPHBIX U | MOJMMEpPHBIX u
CBOMCTBaAMHU KOMITO3UIIMOHHBIX
HaHOMATEpHATIOB o | KOMIO3HUKOHHBIX KOMITO3UIIMOHHBIX KOMITO3UIIHOHHBIX KOMITO3UIIMOHHBIX
HOBBIMH CBOMCTBAMHU HaHOMaTepuajaoB C HaHOMAaTepuajioB C HaHOMaTepuajloB C HaHOMAaTCpHuajaioB C

(B7).

HOBBIMH CBOMCTBAMH

HOBBIMU CBOMCTBaMU

HOBBIMH CBOMCTBAMH

HOBBIMU CBOMCTBaMU
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