MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO YTBEPXIAIO
3aBenywmmii kagenapoii 3aBenywmmii kageapoi
Kadeapa koMno3unuoHHbIX Kadenpa koMno3uumoHHbIX
MaTepuaJoB U GU3NKO-XUMHUH MaTepHaJIOB U GPU3HKO-XUMHUU
METAJLIYPrU4eCKUX MPoLeccoB METAJTYPrH4eCKUX IPOLeccoB
(KM(DXMIHIOM)KE@)@HpH T ‘}YI;H;/I‘(;JOI;ZH;e\Ka@erH
Hlumanckui A.D.
MOJNNCH, HHULIUATHI, (haMUITUS MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T « » 20 T

MHCTHUTYT, peanusyrouuii OII BO MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYASA ITPOIPAMMA JTUCHUIIJINHbBI
HAHOMATEPHAJIBI,

HAHOTEXHOJIOINHN

Huciunnmuna  b1.B.07 Hanomarepuaibl, HAHOTEXHOJOTHH

Hanpasnenne noaroropku /  22.03.01 MarepuanoBeeHre U TEXHOJIOTHN

CIICIHNAIBHOCTD MarCprualioB HpO(I)I/IJ'IB IIOATOTOBKHU

77 nQ n] nn n7 (T)n')ntrn_vnmn)rcr NaATANTIATTNAD T4

HanpasieHHOCTB
(npodun)
dopma 00yueHus o4YHasA
T'on HaOopa 2018
Kpacnosipck 2021
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA TNUCHUIIJINHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
220000 « TEXHOJIOTN MATEPHUAJIOB»

Hanpasnienre noAroToBKY /CeNUaIbHOCTD (Mo uiib/crienuanu3anusi)

Hanpasnenue 22.03.01 MarepuanoBeieHHe U TEXHOJIOTUU MarepuaioB

npoduas moAarotoBku 22.03.01.00.02 ®u3nko-XxuMus MaTepUaIoB 1

IMponeccCoOB

[Iporpammy Kann. TexH. Hayk, noueHr, CumyHuH M.M.

COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[enbto kypca sBasiercs (popMupoBaHue 3HAHUN 1O (UBUKO-XUMUU
HAaHOMATEPUAIOB;  MPEACTABICHUM O CBOWCTBAX JUCIEPCHBIX CHUCTEM,
crocobax  TONyYeHHWs] ~ HaHOMAaTepHaIoOB U OCHOBHBIX  MPUHIMIAX
HaHOTEXHOJOTHH.

1.2 3amayu n3ydyeHus JUCIHUTLTHHBI

3amaya Kypca COCTOUT B TOM, 4YTOOBI C(HOPMHUpPOBATH Yy CTyAEHTa
HaBBIKUA TNPAKTHUYECKONW U TEOPETUYECKOM PabOThl C acmeKkTamu (PU3MKOXUMHUU
MOBEPXHOCTHBIX SBJICHUM, KOJJIOUJIHOM COCTOSIHUM BEUIECTBA, ITOHUMAaHHE
0COOEHHOCTEN HAHOCTPYKTYHPOBAHHBIX MATEPUAIOB.

1.3 IlepedeHb IUTAHUPYEMBIX PE3yJIbTAaTOB OOYYECHHS IO JUCITUILINHE
(MOIIyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o0pa3oBaTeIbHOM TIPOTrPaAMMBI

IIK-6:cnoco0HOCTBHIO HCIO0Jb30BATH HA NPAKTHKE COBPEMEHHbIE MPEACTABIEHUS O
BJIMSIHUM MMKPO- M HAHO-CTPYKTYPbI Ha CBOMCTBA MATEPHAJIOB, HX B3aUMOAEHiCTBUM
C OKpY:KaleH Cpeaoi, MOJAsIMH, YACTUIAMHU U U3JIyYeHUSIMH

Yposens 1 3HaTh OCHOBHBIE METO/IbI ITOJIyYEHHUSI HAHOMATEpHAIOB,
byHIaMeHTaIbHbIE PU3UKO-XUMUYECKUE PUHIUIBI TOTyUEHUS
HaHOYACTHII, KJIaCCH(PHUKAIIMI0 HAHOMATEPUaAJIOB, METO/IbI CCIIEIOBAHHUS
HAHOCHUCTEM, OCOOCHHOCTH MOJIYUYEHHUS] HAHOCUCTEM B KMJIKHX, TBEPIBIX
Y Ta3000pa3HbIX COCTOSIHUAX, KJIACTEPHBIE MOJIENIU M TUIIBI KIaCTEPHBIX
CTPYKTYp, THUIIbI KJIaCTEPHBIX PEaKUU, OCHOBHbIE (PU3UKO-XUMHUYECKHE
CBOMCTBA HAHOCUCTEM (MEXaHUYECKUE, ONTUYECKHE, DJICKTPOHHBIE).

YPOBGHL 1 YMeTh BBI6I/IpaTb MCTOABI TOJYUCHUA HAHOMATCPUAIIOB U HAHOYACTHULL B
COOTBCTCTBHHU C 3aaa4aMU, IPOTHO3UPOBATH BO3ZMOKHOCTDH IMMOJTYYCHUA
HAaHOMAaTCpUuajioB B IIOpax TBEPAbIX BEIICCTB, pCIIaTh 3aaa4u 110
OMpPCaACICHUIO MULICJIJIBI KOJJIOMAHBIX paCTBOPOB.

Yposens 1 Binanets MeToIMKaMu COBMECTHOTO OCAKACHUS YaCTHUI] HAHOPa3MEPHOTO
JIMara3zoHa U3 BOJHBIX PacTBOPOB MIPEKYPCOPOB, METOAUKAMU
KOMITAYHAUPOBAHUA MaTCpuaioB MUKPO- U HAHOYACTHULIAMH, MCTOJUKaMU
MpOBeJCHUS (PU3NKO-XUMUYECKOTO aHATHN3a HAHOMATepUaIOB
(Tepmudeckuii aHau3, MecOaypoBCKasi CIIEKTPOCKOTIHS ).

1.4 Mecto aucCHUIUIMHBI (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOMI
IPOrPaMMBI

Jucnunianaa Bb1.B.OJ.7 Hanomarepuansi, HAHOTEXHOJOTHH
OTHOCUTCSL K IHMKIY OO0s3aTeJIbHbIX JUCIUIUIMH BapUarUBHOM  4acTu
y4eOHOT0 TUIaHa.



1.5 Oco0eHHOCTH peanu3alyy TUCUUTLITUHBI
S3BIK peanu3anuy TUCHUIUIMHBI Pycckuid.

HucrunuHa (Moaynb) peanusyercsa 6e3 npumenenust 20 u JIOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 8
(akam.gac)

Oomast Tpy10eMKOCTh

JTUCIUILIHHBI 4 (144) 4 (144)

KonTakTHas padora ¢

1,5(54) | 1,5(54)
npenoaaBaTejiemM:

3aHATUS JEKIHOHHOIO TUIIA 0,5(18) | 0,5(18)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)
HPaKTUKYMBI
J1abopaTropHbIe paboTHI 0,5(18) | 0,5(18)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass pabora

obyuarommxcs: L5G34) | 1,5(34)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her
KypcoBas pabota (KP) Her Her
IMpomexyTounas arrecrauus |1 (36) 1(36)
(Ox3amen)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHSTHH )
3aHsaTuA
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Moy, Temsi I1 OOTBI enpHast | Do eMble
No /i (pasnes) nexkuuonH | [Ipaktuye | pabo TeJIbH PMUPYEMBI
[A—— Oro THITa CKHE u/unu pabora, KOMITCTCHIIH
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
KBanToBomexanu
YECKHE
1 IIPEACTABICHUS O 5 5 0 12 ITK-6
XUMHYECKOU
CBSI3M.
HucnepcHoe
2 COCTOSTHHE 9 8 9 30 I1K-6
BEIIIECTBA.
OcHOBBI
3 TEXHOJIOTUU 4 5 9 12 [1K-6
HAaHOMAaTepHAaIOB.
Bceero 18 18 18 54

3.2 3aHATus NTEKIIUOHHOTO THUIIA

O0BeM B akaj.yacax
No | Nepasnena 5 B TOM 4HCIIC, B
/i mucuumnH | HamMmenosanue 3aHATHI B MHHOBAIMOHHOM B TOM ‘H/ICHG,UB
BI cero bopme AIIEKTPOHHOM
dbopme
dusnueckas u
1 1 XUMHYECKAs CBA3b. 0 0
[ToBeneHue MEKTPOHOB.
Mexanuka
2 1 €IUHCTBEHHOTO 2 0 0
AJIEKTPOHA.
3 1 MeTto1 MOJIEKYJIIPHBIX 0 0
opOuTaIeH.
OcobeHHoCcTH
4 2 2 0 0
JTUCTIEPCHOTO COCTOSTHUSI.




SIBIIeHMsI Ha rpaHUIlax
paznena.

[ToBEpXHOCTHO aKTHUBHBIE
BemiecTBa. OnbIT
Jlenrmropa-biioxeTT.
AncopOnus.

Komnmonanblie cucTeMBI.
Mutiennsl.

JledhexTs B
HaHocTpyKTypax. CTéka.
8 2 Kepamuku. Cutamisl. 2 0 0
Dddext Crebnepa-
Bponckoro.

Mertamarepuaisl.
@DOTOHHBIE KPUCTAIIBI.
Tononornueckue
U30JISITOPBI.

OO0mmue npeacTaBIeHHs O
TEXHOJIOTHH

10 3 HaHOMAaTEPHUAIOB. 1 0 0
TeMruiatHbie
TEXHOJIOTHH.

TexHomorus yrinepoaHbIx

11 3
HAHOTPYOOK.

TexHoa0rust NOPUCTOro
12 3 aHOJHOI'0 OKCHIA 2 0 0
ATIOMUHUSL.

3.3 3aHATHS CEMHUHAPCKOro TUMA

No O6beM B akaj.uacax
~ B TOM YHCIIe, B B TOM YHCIIE,
No | paznena N N
HanmenoBanue 3aHatuii WHHOBAIIMOHHON B
/T | AMCITUILT Bcero N
dbopme AEKTPOHHON
WHBI
dbopme
MonekynsapHo-
KUHETH4YECKas Teopusi. BaH-
1 1 nep-BaanbcoB ras. 1 0 0
KonznencupoBanHoe
COCTOSIHHE.
Pemienune ypaBHeHus
[IIpénuHrepa B pa3au4HbIX
2 1 TPAHUYHBIX YCIIOBHSIX. 2 0 0
VYpasuenue llIpénunrepa B
KpHUCTaJLIe.
Meton MO-JIKAO.
3 1 DIIEKTPOHHOE CTPOEHUE 2 0 0
HAHOKJIACTEPOB.




Pemrenue 3agay no
4 2 OIIpEICIICHUIO 2 0 0
JUCTIEPCHOCTH.
SIBneHus Ha rpaHuIlax
5 2 Tpanmi 1 0 0
paszena.
AncopOrus I'nboca. Meto
6 2 /COpont a 1 0 0
BOT.
Konnounnelie kiaacrepsl.
7 2 CtpoeHne KOUTOUIHBIX 1 0 0
YaCTHII.
PaccMmoTpenue marepuanos:
8 2 Créxna. Kepamuku. 1 0 0
CHTanIbL.
YpaBHeHne
SJIEKTPOMArHUTHON BOJIHBI B
9 2 P 2 0 0
cpene. @OTOHHBIE 30HBI.
DIIEKTPOHHBIC COCTOSHUS.
PaccMmoTpeHnune TeMIIIaTHBIX
10 3 pen 2 0 0
TEXHOJIOTHIA.
PaccMoTpeHre TeXHOJIOTHH
11 3 p 1 0 0
YIJIEPOHBIX HAHOTPYOOK.
Paccmotpenune nopucroro
12 3 aHOJHOIr'0 OKCHUIA 2 0 0
ATIOMUHHSL.
Daoanc 10 TAY /A
3.4 JIabopaTopHBIE 3aHATHUS
OObeM B akai.gacax
Ne
Ne | paszena } B TOM YHCIIE, Bv B TOM UHCJIE,
HaunmenoBanue 3aHsaTuit MHHOBAI[MOHHON B
/1 | JUCLHAILI Beero 5
VHEL opme 3JIEKTPOHHOM
dbopme
TexHonOrus yriepoIHbIxX
1 2 HAHOTPYOOK Ha 30JIb-TeJIb 4 0 0
KTau3aropa.
Meton lIToGepa
2 2 9MYJIbCHOHHOTO 5 0 0
(dhopMUPOBaHUS MUKPOYACTHII.
ObopynoBanue st
TEXHOJIOTHY CUHTE3A
3 3 yIJIEPOIHBIX HAHOTPYOOK 5 0 0
METOIOM KaTATUTHYECKOTO
MUPOJIH3a ATAaHOTIA.
TexHoOIOrUsI MOPUCTOTO
4 3 p 4 0 0
aHOJIHOTO OKCHA ATFOMUHUS.
Daonx 1Q A /AY




5 ®oHA OLEHOYHBIX CPEICTB AJsl NPOBEICHHUS MPOMEKYTOYHOMN
arTrecTaluu

O1eHOYHBIE CPEACTBA HAXOATCS B MPHIIOKEHUH K PabOYrM
nporpaMMam JUCIUTUINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJHbHOH Y4eOHOH JHMTEpPaTypbl,
HEe00XO0TUMOI 111 OCBOECHUS TUCIHUIIIMHBI (MO1YJIA)

6.1. OcHOBHAas JUTEpaTypa

ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBUTEIU rojt
JI1.1 | PamOumam H.T. CTpyKTypa U CBOWCTBA HAHOPA3MEPHBIX HonronpynHblii:
oOpazoBanuii. Peanuu ceronusinei WNurennexr, 2011
HAHOTEXHOJIOTUH: [yueOHOe mocodue]
6.2. JlonoJiHUTEIBHAS JIUTEPATypa
ABTOpBI, 3armaBue W3narenscTBO,
COCTaBUTEITU roJt
JI2.1 | Cy3nanes WU. I1. Hanorexnomorusa. ®u3nko-xuMust Mocksa: URSS,
HAHOKJIACTEPOB, HAHOCTPYKTYP U 2009
HAaHOMAaTepHAIOB: HAyYHOE U3TaHUE
J12.2 | CepreeBT. b. Hanoxumus: yueOHOe mocodue st Mockaa:
CTYJIEHTOB, 00YYAIOIIMXCs IO HarpabieHuto | KHIKHBINA oM
020100 (510500) - Xumus u 1o "VHusepcuret",
cneuuanbHoctd 020101 (011000) - Xumus 2007
6.3. Meroanyeckue pazpaboTKu
ABTODBI, 3arnaBue N3narenscTso,
COCTaBUTEITU TOJT
JI3.1 | babymikun A. 1O., | BeicokosHepreTuueckiue MeTo1bl Kpacnostpck:
Hcakos B. I1., MOJTYYEHHUS YIbTPATUCIIEPCHBIX U UIIK COY, 2008
JIsmxun A. U. HaHOMAaTepHAIOB: KOHCIIEKT JICKLIHUI

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKANUOHHOM
ceTn «AHTEepHET», HEOOXOAMMBIX /IJI1 OCBOCHUS TUCIHUIINHBI (MOIYJIs1)

D1 |Ha"oTexHOIOrHYeCcKOe 00IIECTBO http://www.nanometer.ru
[2nexTpoHHbIE JaHHBIE].

32 | XKypuan Poccuiickiie HaHOTEXHOJIOTUH http://www.nanoru.ru
[DnexkTpoHHbBIEC TaHHBIE |.

23 | XuMu4ecKast SHIUKIONE U http://www.cnshb.ru/AKDiL/0048/defa
[2neKTpOHHbIE JaHHBIE]. ult.shtm

D4 | DnexkTpOHHBbIE KHUTH, CIOBAPH, http://www.y10k.ru
SHIUKIIONEANH [ DIEKTPOHHBIC JaHHbIE].

35 |baza nanueix UBTAH [DnekTpoHHbIC http://www.chem.msu.su/rus/handbook/
JTaHHBIE . ivtan/welcome.html

26 | baza nannbix NIST [DnekTpoHHbIE http://webbook.nist.gov/chemistry/
JTaHHBIE .

37 | Chemnet - mopran ¢pyHIaMEHTATLHOTO http://www.chem.msu.su

XHUMHUYEcKoro oopazoBanus Poccun.
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Cobpanbl MHpOpMalInoOHHBIE peCcypChI 1O
XUMUH, PACIIPEIEIICHHBIE HA WWW —
cepBepax B IPeAesIax pOCCUMCKON YacTH
cetu Imternrt [DneKkTpoHHBIC JaHHBIE].

8 Mertoauyeckue ykazaHusi AJs1 OO0yYAIOIIUXCA 10 OCBOEHHIO
AUCHUIIAHBI (MOIYJIs1)

Tekymas camocrosiTenbHas pabota Mo AuCIUIUIMHE «DU3HUUecKast
XUMUSl HAHOYACTHWIl, HaHOMATepHaIbl, HAHOTEXHOJUITUW», HaNpaBJICHHas Ha
yrayOJeHrue W 3aKpeIuicHHE 3HAHWK CTYJCHTAa, HAa Pa3sBUTHE MPAKTHYSCKHX
YMEHHM, BKITFOYAET B c€0s CIICTYIONINE BUILI pa0OT:
paboTa C JICKIIMOHHBIM MaTEPHATIOM;

W3y4YCHUE TEM, BBIHECCHHBIX Ha CAMOCTOSITCIIBHYIO TTPOpPaboTKY;
MOJITOTOBKA K MPAKTUYCCKUM 3aHATHSIM;

BBITIOJTHEHNE JIOMAITHUX WHIWBUAYATbHBIX 3aaHMI;
MOJATOTOBKA K JTa0OpaTOpHBIM padboTaMm;

MTOJITOTOBKA K JK3aMCHY.

PaGota c¢ xkuuroii. HeoOxomumas i OCBOEHHUS TEOPETUUYECKOTO
Marepuaia HH(OpMalMs yKa3aHa B METOJMYECKHUX pa3paboTKax 1o
JTAaHHOMY KypCY, B IaHHOH pabodeil mporpaMmme.

W3yyas marepuan mo y4eOHHKY, CIEIyeT MEePEeXOIUTh K CIEAYIOIIEMY
BOITPOCY TOJIBKO I10CJIE NTPABUIIBHOTO YSICHEHHS IPEABIITYLIETO.

Ocoboe BHUMaHUE CIEAyeT OO0paTuTh Ha OIpeaeiIeHNe OCHOBHBIX
noHsTui kypca. [loctapaiitech pa3Ouparb NpPUMEPHI, KOTOPHIE MOSICHSIOT
TaKWE OIPENEICHUSA, MOCTPOMTE AHAIOIMYHBIE IPUMEPBI CaMOCTOSTEIBHO.
[Ione3HO COCTaBIISAITH ONOpPHBIE KOHCHEKTHL. lIpu HM3ydeHuMm marepuana mno
y4eOHUKY TMIOJ€3HO B TETPaaM JOMOJHATh KOHCHEKT Jekuuid. Tam ke
CleAyeT OTMeuYarb BOINPOCHI, BBIACJICHHBIE I  KOHCYJIbTalUH  C
IIPENOAABATEIIEM.

BriBoibI, MOJy4eHHBIE B PE3YyJbTAaTe W3YUYCHHUs, PEKOMEHAYETCS B
KOHCIIEKTE BBIJICTATh, YTOOBI OHHM MpPH TEPEUMTHIBAHUM 3allUCed JIydIile
3aIOMUHATKCH.

[IpakTueckue 3aHsaTuA. st TOro 4YTOObl MNPAKTUYECKUE 3aHATHUS
OPUHOCWIM ~ MaKCUMaIbHYIO  MOJb3y, HEOOXOJUMO  MOMHUThH,  4YTO
VIOPAKHEHUE M PEIICHHE 33/la4 MPOBOJATCS MO BBIUMUTAHHOMY Ha JIEKLIHSIX
Marepualy U CBA3aHbl, KaK MPaBWIIO, C JIETATBHBIM Paz0d0pOM OTAEIIbHBIX
BOIIPOCOB JIEKUMOHHOTO Kypca. Crieayer NOAYEepKHYTh, YTO TOJBKO MOCIIE
YCBOGHHUSl JIEKIIMOHHOTO Marepuaia ¢ OINpeAeNIEHHONM TOUYKH 3peHus (a
HMEHHO C TOM, C KOTOPOM OH WU3JaracTcs Ha JCKIUAX) OH Oymer
3aKPEIUIATBCA HA  MPAKTUYECKUX  3aHATHSAX C  [OMOIIBIO  PEHICHUS
NpOOJIEMHBIX CUTYyalUi, 3a1ad.

[Ipu camocTOATENPHOM pEIIEHWH 33Jad HYKHO OOOCHOBBHIBAThH
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KOKABIA dTall peIIeHUs, HCXOAS U3 TCOPETHUYCCKUX ITOJOKEHUH Kypca.
Pemenue mpoOneMHBIX 3ama4 WM TPUMEPOB CIEAyeT U3ararb MOIPOOHO,
BBIYHCIICHUS pacrojiaraTb B CTPOTOM TOPSIIKE, OTHENSAs BCIIOMOTATEIbHBIC
BBIYHMCIICHUS OT OCHOBHBIX. PemeHuss Tpu HEOOXOAUMOCTH  HYKHO
COIPOBO’K/IaTh KOMMEHTApHUSIMHK, CXEMaMH ¥ pPUCYHKaMHU.

XOTsl TpaBWJIbHOE PEIICHUE 33[]aud MOKET IMOJYYUTHCS B PE3yJbTare
MPUMEHEHUS MEXaHWYECKH 3aydeHHBIX (opMys 0e3 MOHWMaHHUS CYITHOCTH
TEOPETUYECKUX TIOJIOKEHUH, pelIeHHe KaKIO0M ydueOHOW 3amadd JOJHKHO
JOBOJIUTHCSI 7O OKOHYATEIBHOIO JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT
YCJIOBHE, Y TIO BO3MOXKHOCTH C BBIBOJIOM.

Camomnposepka. Ilocie u3ydeHus: onpenesieHHOW TEeMbl MO 3aluCsIM B
KOHCIIEKTE M YYeOHHMKY, a TakKe pPEHIeHUS JOCTaTOYHOTO KOJIMYECTBA
COOTBETCTBYIOIIUX 3a/ad Ha NPAKTUUYECKUX 3aHATHSIX M CaMOCTOSATEIHHO
CTYJICHTYy  PEKOMEHIYEeTCSl, HWCIOJb3ysd JIUCT  OMNOPHBIX  CHUTHAIOB,
BOCIIPOM3BECTH I10 TMAMSTH OIPEICIICHHS, BBIBOIBI (HopMysl, (HOpMYIUPOBKU
OCHOBHBIX TIOJIOKEHUH U JI0KA3aTeIbCTB.

B ciayuae HEoOXOIMMOCTH HYKHO €II€ pa3 BHUMATEIHHO PazoOparhCs
B Marepuae.

Koncynprauuu. Ecnu B mpomecce camMOCTOSITENbHOM paboThl Haj
U3yYCHUEM TEOPETUYECKOTO MaTepualia WM MPU PEIICHUH 3a1ad y CTyJeHTa
BO3HHUKAIOT BOMNPOCHI, HEOOXOAMMO OOparuThCs K MPEMoJaBareo IS
MOJIYYCHHUSI Y HETO Pa3bsICHCHWH WM yKa3aHWuW. Bompochl Tak ke MOXKHO
3agaBatb B DOK. B cBoux Bompocax cleayeT YEeTKO BBIPa3UTh, B YEM OH
UCIIBITHIBACT 3aTPyAHEHUS, XapaKTep 3TOT0 3arpyAHCHHS. 3a KOHCYJbTaluei
ciemyeT oOpamarbcsi ©W B CIy4yae, €CIM BO3HUKHYT COMHEHHS B
MPAaBUIBHOCTH OTBETOB HA BOIIPOCHI CAMOTIPOBEPKH.

[TogrotroBka k 3auyety. IlogrotoBka K 3aueTy CIIOCOOCTBYET
3aKpCIUICHUIO, YIIYOJICHHUI0O © OOOOIICHWIO 3HAHWW, IOJyYaeMBIX, B
mpoiiecce OOydeHUs, a TakKe MPUMEHEHHIO UX K PEIICHUI0 MPAKTUYCCKUX
3amad. Ha 3auere cTyA€HT AEMOHCTPUPYET TO, YTO OH YCBOWJ B Ipoliecce
00y4eHHUs 0 KOHKPETHOW y4eOHOM TUCITUTIIINHE.

Brauane crnegyer mnOpocMOTpPETh BECh MAarepual II0  CHAaBacMOM
TUCITUTIIMHE, OTMETHTh A ceOs TpyaHble BOMpochl. OO0s3arebHO B HUX
pasoOparbes. B 3akmioueHue emie pa3 1enecooOpasHO MOBTOPUTH OCHOBHBIE
MOJIOKEHUSI, UCTIOJNIBb3YSI IPY ATOM JIUCTHI OMTOPHBIX CUTHATIOB.

Cucremarnveckas TOJATOTOBKA K 3aHATHSM B TEUCHHE CeMecTpa
MO3BOJIUT  MCHOJIb30BaTh  BpeMsl  OSK3aMEHAMOHHOW  CecCUu  JJId
CHUCTEMAaTU3alluy 3HAHUM.

[oTOBUTh «IUMaprajikW» MOJE3HO. [JIABHBIM CMBICT MOJTOTOBKH
«IITIAPTATIOK» — 3TO CHCTEMATH3alls W ONTUMHU3AIMSA 3HAHWA TIO0 JaHHOMY
MpeJMETY, 4TO caMoO MO ceOe MPEKPacHO — 3TO OYEHb CJIOXKHAS W BOKHAS IS
CTyJeHTa paboTa, OoJyiee CIOKHa1 W BaKHai, 4YeM MPOCTOE TOTIIONICHUE
Macchl yaeOHOH nHGOpPMAITUH.
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9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX IPH

OCYIIIeCTBJIEHUN 00pPa30BaTeJILHOI0 Mpolecca Mo JUCHUILIUHE (MOIYJII0)
(mpu HEOOXO0AMMOCTH)

9.1 Ilepeuenbp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHHS

9.1.1

KomnbroTepHas TeXHHKa Ul JAEMOHCTPALMU CJAHI0B C MOMOIIBIO MPOTrPaMMHOTO
npuioxxkenus Microsoft Power Point, mporpaMmma st yTeHHsI KOHTPOJIbHBIX KHUT U
nokymentoB: WinDjView, Adobe Acrobat Reader.

9.2 IlepedueHb HEOOXOAUMBIX HH(MOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1

ChermPort — xuMudeckuil MOpTag, NPEAOCTABIAIOUIMN Pa3TUUHYI0 HH(POPMALHIO
[0 XHWMHHU: CIPABOYHUKH, KHUIH, Karajord, I€peuyeHb Hay4YHbIX WHCTUTYTOB,
TabJIUIBI, GOPYM, HOBOCTH, BBICTABKH, BaKaHCHHU U TIp.

10 MatepuajbHO-TeXHUYECKAs 0a3a, HeoOXoauMas hif) 6 |

OCYIIECTBJIEHUSI 00Pa30BaTEJIbLHOI0 NMPOLecca Mo AUCIHUIIUHE (MOTYJII0)

B cootrBerctBuu ¢ tpeboBanmsimu DPIOC BO, Breicmiee ydeOHOEe 3aBeleHUE,
peanu3yroliee OCHOBHbIE OOpa3oBaTelIbHbIE MPOrpamMMbl OakajnaBpuara, JIOJKHO
pacroyiaraTb  MarepHATbHO-TEXHUYECKOW 0a30l, oOecrednBaronieil MpoBeaeHHE,
nabopaTropHO, PabOTHI OOYYAOIIMXCS, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM By3a
U COOTBETCTBYIOILEH JEHCTBYIOIIMM CAaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABUIIAM
1 HOpMaM.

Kadenpa pacnomaraer  marepuanibHO-TEXHMUYECKOM  0a3oi, oOecreunBaromei
MpPOBEJCHNE BCEX BUAOB O0pa30OBATENbHON  JIEATENBHOCTH MO JUCHUIUIMHE
«Hanomarepuanbl, = HAHOTEXHOJOTU) B COOTBETCTBUU C  TpeOOBaHUSIMH
TOCYJIapCTBEHHOTO  00pa3oBaTeNpHOTO  CTAaHAapTa TMOJATOTOBKM OakalaBpoB IO
HanpasieHuto 22.03.01 «MarepuanoBeieHue U TEXHOJIOTUH MarepruaioBy.

VYueOHple Kiacchl W Jaboparopuu  Kadenpbl  OCHAIEHBl  HEOOXOIMMBIM
00opyIoBaHHEM, TIO3BOJIIOIIAM  TMPOBOAWUTH JICKIIMOHHBIC, MPAKTHYECKUE U
na0oparopHble 3aHATHS B WHHOBAIMOHHOW (opMe C TpPUMEHEHHEM aKTUBHBIX
METOJIOB O0YYCHUSL.

JlaGoparopHble 3aHATHS TpoBOAATCA B ayautopuu 203 k. miomanpio 42,7 M2.
[Mnomane, 3aHrMaeMas J1abopaToOpHBIM 000pYAOBaHHEM U MEOEIbI0, COCTABISET OT
6 10 26 M2 (B 3aBUCUMOCTH OT ayJIUTOPHOM MeOeNu UIsi pasMelieHUs] CTYICHTOB).
Hopma mnomanu Ha omHoro crynenrta, cormacHo [OCT 12.4.113-82 «Cucrema
CTaHNIapTOB Oe3omacHOCTH Tpynaa. PaboTel yueOHBIe maboparopubie. OOIIHe
TpeboBaHuss Oe3omacHOCTH», cocraBisgeT 4,5 m2. Takum o00pazoM, BMECTUMOCTH
naboparopun — mopsaka 12 dgemoBek. Ilpm HeoOxoammocTm 33  CYET
3a/IeCTBOBAHUS Uil pa3MEIEHHsI CTYACHTOB yueOHo# ayauropuu 202 J.K. MOKHO
MOBBICUTH YWCJIO 3aHATBIX B 3aHATHH CTYJICHTOB N0 15 dYenoBek, He Oosee. B cBs3m
C M3II0)KCHHBIM, y4eOHBIE TPYIIBI YUCICHHOCTHIO 16 4elnoBek U Ooyiee HensaTcs Ha
MOATPYHINBI, COCTaB KOTOPBIX COXpaHsAeTCs JO0 OKOHYaHHs J1abopaTropHOro
npakTukyMa. JlenmeHue Ha moOATpynmbl (UKCHPYETCS B IEJArOrMYecKON Harpyske
MIpenojaBare’is.
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MunumanbHo HeoOxomumbld s peanusanuu  OOIl  OakanmaBpuara mepedeHb
MarepuaTbHO-TEXHUYECKOTO  OOECIeYeHHsT  BKJIIOYaeT B ce0s  CIIECIYFOIIHe
naboparopund U oOopyaoBaHue: (PU3MUECKHEe U XUMHUYECKHE ydeOHbIe J1abopaTopui,
y4eOHbIC W HCCIICIOBATEIbCKUE JTA0OPATOPUU MATCPUATIOBEICHUS W TEXHOJIOTHMA
MarepuasoB.

[lepeuens cnennduyeckoro 060pya0BaHUS PUBEIECH HUXKE.

VYceraHoBKa [ TPOBENEHHUS COBMECTHOTO OCKJEHHS BELIECTB W3 PacTBOPOB
(mocyna s TPUTOTOBIICHHSI PacTBOPOB, WHAMKATOp (QeHondranenn). Becs
TEXHUYECKUE DJIEKTPOHHBIE. YCTaHOBKA ISl MOJYYEHHs] TUCTUIUIMPOBAHHOW BOJIBI,
mKad CymHMIbHBINA, XHMHUYECKas TIIOCYy[a; XWMHYECKHE PEaKTHUBBI MarHUTHAs
Memanka Oe3 HarpeBa. CHHXpPOHHBIA TEPMHUECKHUN aHATM3aToOp ISl MCCIEIOBaHUS
TEPMHUUYECKUX IPOLIECCOB PA3JIOKEHUS CHUHTE3UPOBAHHBIX COEAMHEHUM; IIpecc
PYYHOM MMIPaBINYECKHM ISl TOTYYESHHSI KOMITAKTHBIX 00Pa3IoB; MUKPOMETD.
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