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1. ]_le.]'ll/l H 3aJa4Yu O0CBOCHHUSA JHCHUIIJIHHBI «HMoH00OMeHHBIE mMarTepuajabl 1Js
IKO3AINUTHBIX IMMpOoIECCOB»

1.1 leanp AMCHUILIMHBI

Llens mucummuuabl «MlOHOOOMEHHBIE MaTEepHadbl U AKO3AMIUTHBIX IIPOLECCOB» —
(dopMHpOBaHUE 3HAHWHA 10 MOHOOOMEHHBIM M MEMOpPAaHHBIM METOAAM 3aILIUTHl OKpYXKaromen
Cpeibl, MPUMEHSIEMbIX B Pa3JIMYHBIX TEXHOJIOTHYECKUX MPOIeccax.

1.2 3agauu AMCHUIIJINMHBI

— chopmupoBaTh 3HaHHS O CINOCO0AaX TONYYCHHS W (U3HMKO-XMMHYECKUX CBOMCTBAX
MOHOOOMEHHBIX MaTEPUAJIOB;

— cdopMHUpOBATh 3HAHUS O PABHOBECHH B CHCTEMaxX ¢ MOHOOOMEHHBIMH MaTepHalaMu;

— o0ecneunuTh YCBOCHHE TEOPETHUYECKHX OCHOB U 3aKOHOMEPHOCTEH KMHETHKHU MPOLECCOB
nepeHoca B MOHOOOMEHHBIX MaTepHaliax;

— Dpa3BUTh YMEHHUS [0 WCIOJH30BAHUIO HOHOOOMEHHBIX MATEepUajoOB [UIsl PEIICHUS
HKOJIOTHYECKUX MPOOIIeEM;

— Pa3BUTh y CTYICHTOB HaBBIKW PAOOTHI C Y4eOHON W HAYYHOH JTUTEPATYPOH.

1.3 MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucuummna «/oHOOOMEeHHBIE MaTepUabl /Ui 3KO3ALIUTHBIX MPOLECCOBY» OTHOCUTCS K
JTUCHUIIIMHAM TI0 BBIOOpY BapwaTuBHOW uacth bmoka b.1 yueO6Horo mmanma OOII BO mo
Hanpasienuto noarotoBku 20.03.01 Texnocdepnas Oe3omnacHOCTb. M3y4eHHIO IUCHUIUIMHBI
«MoHOOOMEHHbIE MaTepuanbl JJs SKO3AIIUTHBIX TMPOIECCOB» JOJIKHO MpPEIIIecTBOBAThH
U3ydeHHe JUCHUIUIMH  «MeMOpaHHbIe TexXHOJNOTMH B  obecriedeHHH TexHOchepHOH
6e3omacHocTi». [Ipy ocBOGHMHU NaHHOW AMCHUILIMHBI 00yYaromuecs A0JKHBI UMETh 3HAHUSA TI0
¢u3nUecKoil, aHATUTHYECKOW M OpPraHWYeCKOW XWUMHUH, yMeHHe padoTaTh C XHUMHUYECKOH
MOCYION M pEaKTUBAMHU.

1.4 IlepedyeHb NMIAHHPYEMBIX pe3yJIbTATOB O0y4eHHMsI MO JMCHHUILUIHHE (MOYJIO),
COOTHECEHHBIX C IUIAHMPYeMbIMHM pe3yJbTaTaMH OCBOCHHs 00pa30BaTeIbHOM
NPOrpamMMBbl

W3yueHne naHHOM MMCHMIUIMHBI HANpPaBIE€HO Ha (OPMUPOBAHUE Y OOYyYaroLUXCs
CJIEAYIOINX KOMIIETCHIIUMN:
00meKyJabTypHbIX (OK):
- CIIOCOOHOCTHIO K TIO3HaBaTenbHOM aestenbHocT (OK-10);
- CHOCOOHOCTBIO MCIIOJB30BaHUS OCHOBHBIX NPOrPAaMMHBIX CPEICTB, YMEHUEM I0JIb30BaThCS
r7100aNbHBIME  UH(OPMAIIMOHHBIMU ~ PECypCcaMH, BJIAaJCHHEM COBPEMEHHBIMH CpEICTBAMHU
TEJICKOMMYHUKAIMH, CIOCOOHOCTHIO MCIOJIb30BaTh HAaBBIKM paboOThl ¢ uHpoOpManuen u3
Pa3IMYHBIX UCTOYHUKOB JJIS peIIeHus MPo(ecCHOHANBHBIX U colMaibHbIX 3a1a4 (OK-12);
obomenpodeccuonaabubix (OIIK):
- CIIOCOOHOCTh YUMTHIBATh COBPEMEHHBIE TEHICHIIUN PA3BUTHUSl TEXHUKHU U TEXHOJIOTHI B 001a-
CTH obOecnieueHHs! TeXHOC(epHON Oe30MaCHOCTH, U3MEPUTEIILHOW U BBIYMCIUTEIBHON TEXHUKH,
UH(OPMALMOHHBIX TEXHOJIOTUH B cBoell npodeccronanshoii aesrenbaoctu (OIIK-1)
npodeccuonanbubix (I1K):
- CIIOCOOHOCTh OPUEHTUPOBATHCS B OCHOBHBIX MTpobiemMax TexHocepnoit 6e3onacHocTu (ITK-
19).

Ne Nupekc Conepxanue B pe3ynbpraTe u3yueHus yaeOHON AUCHUTUTHHBI
I 1; KOMIIET | KOMIIETEHIMH (WK €€ 00y4aronuecs TOJKHBI
| eHUOHMH YaCTH ) 3HATh YMeTh BJIaJleTh
l. OK-10 | cnocoGHOCTBIO K | -OCHOBHBIE - OIIPEAEIATh | OCHOBHBIMU
MO03HABATEIbHON TIOHSITHS U | paBHOBECHbIE U | METOJaMH
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Ne Nupeke Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTUTHHBI
Ly, | KOMUIET | KOMIETeHIHH (nmm eé 00yJaroImuecst TOHKHEBI
SHIUHI 4acTu) 3HATh yMeTh BJ1aj1eTh
JeSATeIbHOCTH TEPMUHOJIOTHIO | KHHETUYECKHE UCCIICIOBAHHS
B obnactu | pusuko- PaBHOBECHBIX
MOHHUTOB U | XUMHYECKHUE U
OCHOBHBIE XapaKTePUCTUKU | KUHETUYECKHX
¢buzuko- MOHOOOMEHHBIX duzuKo-
XUMHUYECKHE MaTepuajoB MO | XUMHUYECKUX
CBOMCTBa CTaHJapTHBIM XapaKTepUCTH
MOHOOOMEHHBIX | METOIMKAM; K
MaTepUasos; MOHOOOMEHHBI
X MaTepHaJoB;
2. OK-12 | cnocoOHOCTBIO OCHOBHBIE HaxXOJIUTh HaBBIKAMU
HCIOJIb30BAHUS UCTOYHUKH Hay4YHO- CaMOCTOSITEIb
OCHOBHBIX HAy4YHO- TEXHUYECKYIO HOU paboThHI ¢
MIPOrPaMMHBIX TEXHUYECKOMN nH(pOpPMALIMIO B | HAYYHO-
CpEICTB, yMeHHeM | HHPOpMalUU, B | JaHHOU TEXHUYECKOU
MOJIb30BATHCS TOM 4yuciie | IpeAMETHOM u yaeOHOMH
TI100aTbHBIMH HOPMAaTHUBHO- obnacrtu, uHpopManuen
MH($OPMALIMOHHBIMU MIPaBOBYIO pa3MEUICHHbIX B | U3 Pa3IMYHbIX
pecypcamu, JOKYMEHTAIMIO, | TOM  4YHCJI€ B | HCTOYHHKOB
BJIaJICHUEM Hay4YHbIE rI100aIbHBIX JUISL  pelIeHus
COBPEMEHHBIMU nyOoiMKkanuu M | “HQOPMAIIMOHHBI | TpodeccuoHal
CpeacTBaMu HUCTOYHUKH, X pecypcax; BHBIX 33]1aY;
TEJIEKOMMYHHUKAIMH, | pa3MelleHHbIE B
CIOCOOHOCTBIO rI100aIbHBIX
MCIOJIb30BaTh HABBIKH | WH()OPMAIIMOHH
paboThl C| BIX  pecypcoB
uHpopmanuen nu3 | cetu MHTEpHET.
pa3IMYHbIX
HCTOYHHUKOB TUTST
pelieHus
npodeccnoHabHBIX U
COLIMAJIbHBIX 3aJa4
3. OIIK-1 | cnocoGHOCTBIO COBPEMEHHBIE BbIOMpaTh HambO- | HaBBIKAMHU
YUUTBHIBATh TEeHICHINH Jee MOJXOJSIINE | TOHMCKA, u
COBpPEMEHHBIE pa3BUTH HMOHOOOMEHHBIE aHanmm3a u
TEHACHIIMU DPA3BUTHUS | TEXHUKHU U | MaTepuanbl IS | 0000IIeHHS
TEXHUKHU U | TEXHOJNOTHA  C | pelIeHHus IMOCTaB- | HAYYHO-
TEXHOJIOTHi B | IPUMEHEHUEM | JIGHHBIX 3aJa4 B | TEXHUYECKOH
obmactu obecrieueHHst | HOHOOOMEHHBIX | 00JacTH  TEXHO- | HH(pOpPMAIHU
TexHOCHEpHOU MarepuaioB B | cepHOU 0e3- | mo crmocobam
0€301acHOCTH, obnactu OIaCHOCTH; NPUMEHEHHS
U3MEPHUTEIBHON u | obecrieueHus HOHOOOMEHHBI
BBIYUCIIUTEIILHOU TeXHOCepHOU X MaTepuanaoB
TEXHUKH, 0€301MacHOCTH; TUIs
MH(POPMAIMOHHBIX o0ecrieueHus
TEXHOJIOTH B CBOEH TeXHOC(HEPHOM
npodeccnoHaIbHOM 0e30MmacHOCTH
NesITeNIbHOCTH; u;




Nupeke Conepxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTUTHHBI

nNrg[ KOMIIET | KOMIETEeHIUH (M eé 00yJaroImuecst TOHKHEBI
| eHUOHH YaCTH) 3HATh YMeTh BJIaJleTh
4. I1IK-19 | cocoOHOCTBIO OCHOBHBIE paccuuThIBaTh HaBbIKaMU
OpPHECHTUPOBAThCS B | OOJIACTH HE00XoauMoe BBISIBIICHHSI
OCHOBHBIX TpoOjieMax | IpUMEHEHHUs KOJINYECTBO OCHOBHBIX
TexHOCHEpHOU MOHOOOMEHHBIX | HOHOOOMEHHBIX npo0emM
0e30macHOCTH MaTepHaJioB U | MAaTEPUAIOB IS | TEXHOC(HEPHOM
peleHus 3a1a4 | pearnu3aniu 0€30MacHOCTH,
obecrieyeHus TEXHOJIOTHYECKUX | KOTOpBIE
TeXHOC(HEPHOH | TPOIECCOB, MOTYT  OBITBH
0€30MacHOCTH; | MPUMEHSIEMBIX peleHsb! C
TSt pEIIeHHsI | TTOMOIIIBIO
3aja4 COBPEMEHHBIX
TexHOChEepHOU TEXHOJIOTHH,
0€30MacHOCTH; UCTIOJIB3YIOIIH
X
MOHOOOMEHHBI

€ MaTepuabl.

2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
OO6mas Tpy1o€MKOCTh AMCIUIUTMHBI cocTaBisgeT 5 3ad.en. (180 wacoB), ux pacmpeaeneHue 1o

BUaM pabOT MPEACTaBICHO B TaOIHIIE

Bun yuebnoi paboThl Bcero CemecTtphbl
4acoB (dachr)
6

KonrakTHas paboTa, B TOM 4ncJe: 90,5 90,5
AyauTOpHBIE 3aHATHS (BCEro): 84 84
3aHATHS JIEKIIMOHHOTO TUIIA 34 34 - - -
JlaGopaTopHbIe 3aHATHS 50 50 - - -
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI,
IPAKTUYECKHUE 3aHITHSI) i i i i
HWNnas koHTaKkTHas padora:
KonTtpoins camocrositensHoit paboTsl (KCP) 6
[Tpomexxyrounast arrecranus (MKP) 0,5 0,5
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 62,8 62,8
[ToaroTroBka K BBIMOJIHEHUIO U 3alIUTE TaOOPATOPHBIX 264 | 264 - i i
pabot
IToaroroBka K TEKyIeMy KOHTPOJIIO 26,4 | 26,4 - - -
[ToaroToBKa K MpOMEKYTOUYHOMY KOHTPOJTIO (3a4eT) 10 10 - - -
KoHTpoJb:
IToaroroBka K 3K3aMeHy 26,7 26,7
O01mast Tpy10eMKOCTh qac. 180 180 - - -

B TOM YHCJI€ KOHTAKTHAsA 90,5 | 90,5

padora

3a4. e 5




2.2 CTpyKTypa IMCHUIIMHBI:

Pacnipenenenne BumoB yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3jesiaM JUCIUILIHHBI.
Paznensl qucnuminHel, n3y4aeMbie B 6 ceMecTpe.

KomnuecTBo yacoB
Ne HaumenoBanwue pasnesioB (Tem) Beero Ayfl:g:TiHaH BHG?;Z%IZTTZPHM
JI I3 | JIP CPC
1 3 4 5 6 7
Knaccudukanus noHOOOMEHHBIX
1. |MaTepuayioB, UX CTpoeHue, GU3UKO- 42 10 - 14 18
XUMHYECKHE CBOMCTBA M METOJIbI MOTYICHHSI
7 PaBHOBecue B l:CTGpOFCHHOfI cucTeme 42 10 i 14 18
MOHOOOMEHHBIN MaTepHal - pacTBOp
Kunetnka noHHoro ooMeHa B-cCuCTeMe
3. |MOHOOOMEHHBIN MaTepua/pacTBOP 34 6 - 14 14
JJIEKTPOJIUTA
4. |MeMOpaHHas 2JIEKTPOXUMUS 28,8 8 - 8 12.8
Hmoeco no oucyuniune: 146,8 34 - 50 62,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocTosiTenbHast paboTa cTyieHTa

2.3 ConepxxaHue pa3/iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA

HanmenoBanue ®dopma TEKyIIEero
Ne Coneprxanue pazaena
paszziena KOHTPOJIS
1 2 3 4
1. Knaccudukammst HNouubIil 00MeH 1 MTOHOOOMEHHEIE Tect Nel
MOHOOOMEHHBIX MaTepuaibl Al YKO3AITUTHBIX IMPOILIECCOB.
MaTepuasoB, UxX TexHu4ecKkasi IBOJIOLUS HOHOOOMEHHUKOB.
cTpoenue, puzuko-  |Knaccudukanms HOHUTOB.
XUMHYECKHE [Tpuponubie nvoHoOOMeHHbIE MaTepuanbl.  |KoHTponbHas paboTa
CBOWCTBA U METOJIbI Nol
2. MOTy4YCHUS HNonuThl Ha OCHOBE cuHTEeTHYeCKUX cMoJ.  |KoHTponbHas paborta
CuHTe3 HOHOOOMEHHHKOB. Nol
3. HNonooOMeHHbIE MEMOpPAHBI: KoHnTtposbHas padota
KIIaCCU( UKL, CTPYKTYpa, MOJIYyICHHE U No2
CBOMCTBA.
4. Merozs! nccnenoBaHus CTPYKTYPBI KonTtponsHas pabora
MOHOOOMEHHBIX MaTepUajIoB No2
5. PaBHOBecCHE B T€TEPOr€HHOM CUCTEME. KonTtponsHas pabora
PaBHOBECHE B HaGyxanue noHuTOB No2
6. TeTEpPOreHHOM MopenbHbIe TPEICTABICHHS HaOyXaHUs Kontponbnas pabota
CUCTEME MOHUTOB No2
7. |MOHOOOMEHHBII PaBHOBecHE HOHHT - paCTBOP KonrpomnbHas pabora
Matcpuai - paCTBoOP  \gesnekTposnTa Ne2
8. PaBHOBECHE MOHUT-PACTBOP CUIIBHOTO KoHnTtposbHas padota
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3JIEKTPOJIUTA No2

9. HNonoob6mennoe paBHoBecue. YpaBHenne  |KonTpospHas pabota
Hukonbckoro Neo2

10. OcHoBHBIE 3aKOHOMEpHOCTH TpoTekanusi  |[KoHTposnbHas pabora
HMOHHOTO OOMEHAa B cCTeMe HOHOOOMEHHBIH Ne3
MaTepHajl/pacTBOP ICKTPOIUTA.

11. |Kuneruka monHoro |[loHATHE TMMUTHPYIOLIEH CTAAUN KoHnTtposbHas padota
o0OMeHa B cucTeMe MOHOOOMEHHOM peaKIuy B TeTepOreHHOM Ne3
MOHOOOMEHHBIH cucteme. ['eneBas u MiIeHOYHAs KUHETUKA
MaTepHajl/pacTBOP  |MOHOOOMEHHOM peaKIny B CHCTEME
AJICKTPOJIUTA MOHOOOMEHHBIN MaTepHall/pacTBOP

HIIEKTPOJINTA.
12. DKCIEPUMEHTAJIBHBIE METOIbI U3YUYCHUS KoHnTtposbHas padota
KMHETUKH MOHHOTO 0OMeHa No3
13. TpancnopTHble cBOMcTBa HOHOOOMEHHBIX  |KoHTposbHas paboTta
MeMOpaH Ne3
14. CenekTUBHOCTh HOHOOOMEHHBIX MeMOpaH |KoHTposnbHas pabora
Ne3

15. |MewmbpanHnas DNEKTPOIPOBOJHOCTH HOHUTOB KonTtponsHas pabora
3IEKTPOXUMHUS No3

16. DIEeKTPONPOBOAHOCTh HOHOOOMEHHHBIX KonTtponsHas pabora

MeMOpaH. No3
17. JIByxda3zHast MOsieIb TPOBOIUMOCTH KonTtponsHas pabora

MOHOOOMEHHBIX MaTepUajIoB No3

2.3.2 3aHATHS CEMHUHAPCKOT0 THNA YICOHBIM IIJIAHOM HE MPETyCMOTPEHBI

2.3.3 JlabopaTopHbIie 3aHATHS

No Hauneroanme HaunmenoBanue nabopatopHbIx paboT Popwma Teky1uero
paszzuena KOHTPOJIS
1 2 3 4

1. Knaccudukammst 1. KonnumonupoBanue HOHOOOMEHHBIX 3amura
MOHOOOMEHHBIX MaTEpUaJOB. nabopaTopHOi

2. MaTepUalioB, UX 2. IlepeBo; MIOHOOOMEHHBIX MAaTEPUAJIOB B paboTHI,
CTpoeHHe, GU3UKO-  |pa3NIUYHyI0 HOHHYIO (OpMYy. BKJIFOYAKOIIas

3.  |XUMHYECKHe 3. Onpenenenre 0OMEHHOM eMKOCTH MIPOBEPKY
CBOWCTBA U METOAbI HUOHOOOMEHHBIX MaTepHuajoB. IIMCBMCHHOTO OTUCTA

4,  |HolydeHus 4. OnpesieneHne TIOTHOCTH 10 JIabOpaTOpHOH

MOHOOOMEHHBIX MATEPHAIIOB. pabote u yCTHBIi

5. 5. OnpeneneHne BIarocoAepKaHus u 1/WJIM THChMEHHBIH

TUIPATHOW eMKOCTH HOHOOOMEHHBIX onpoc
MaTepHasoB.

6. PaBsHoBecue B 6. Onpeenenre U3MEHEHHUS! IMHEUHBIX 3arura
reTepPOreHHOM pa3mMepoB MeMOpaH pu MX HaOyXaHHH. nabopaTopHOMH

7. cucreMe 7. N3yueHne copOLuu 3JEKTPOIUTOB paboTsl,
MOHOOOMEHHBIH MOHUTAMHU PA3JIMYHOTO TUTIA. BKJIFOYAIOIIAs

8. Marepuai - pacTBop (8. M3ydeHue copOmnu HEIIEKTPOITUTOB MpPOBEPKY

MOHOOOMEHHBIMH MaTepHallaMu. MUCBMEHHOTO OTYeTa

0. KuneTuka norHoro (9. M3ydeHne CKOPOCTH HOHHOTO 0OMeHa B | 110 JIJaOOpaTopHOH

oOMeHa B cucrteMe

CUCTEME HOHIOJIUMEP-PACTBOP

paboTe U yCTHBIN
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MOHOOOMEHHBIH AJICKTPOJIUTA W/WJIM TTMCbMEHHBIN
10. |marepuan/pactBop |10. OnpeaeneHne KaxyIieicss KOHCTAHTBI onpoc

JJEKTPOIHUTA paBHOBECHS B CICTEME HOHUT-PAcTBOP.
11. |Mewmbpannas 11. Onpenenenue ynenbHON

INEKTPOXUMHUS 3JEKTPONPOBOAHOCTH HOHOOOMEHHBIX

MeMOpaH.
2.3.4 TlpumepHasi TeMATHMKa KYPCOBbIX padoT (IPOEKTOB) Y4eOHBIM IIJITAHOM HE
PEyCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOeclmeYeHUsi IJs1 CaAMOCTOSITeIbHOM
padoThHI 00yYAOIMXCS 10 AU CHUIJINHE

Bung CPC

[TepedeHp yueOHO-METOAMIECKOTO 00ECTICUEHUS TUCIUTIIINHBI 110
BBITIOJTHEHUIO CAaMOCTOSITETTLHOM paboThI

2

3

IToaroroBka k BEI-
MIOJTHEHHUIO U 3aIUTE
nabopaTOpHBIX paboT

1. MeToauueckne peKOMEHAALNN K OpraHU3aluy ayAUTOPHON U
BHEAYJIUTOPHOH (CaMOCTOATENLHOM) pabOTHI CTYICHTOB:
Metonudeckue ykazanus / coct. T.I1. Ctropoxenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuii roc. yH-T,
2018. 89 c.

2. Kononenko H.A., lemuna O.A., Jloza H.B., ®anmuna 1.B.,
Mxupckas C.A. MeMmOpaHHast 371€KTPOXUMHUS: JTa00PaTOPHBIA
npakTuky™m // Yae0. mocobue. Kpacnonmap, Kyol'y, 2017.

[ToaroroBka K TeKy-
EMY KOHTPOJIIO

1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anmnna 11.B.,
[Mxupckas C.A. MemOpaHHas 3JEKTPOXUMHSL: JTaOOPATOPHBIN
npakTukyMm // Yueb. mocobue. Kpacunonap, Kyol'y, 2017.

2. MemOpaHnbl 1 MeMOpaHHBIE TEXHOJIOTHH / TIOA peal. SpociaBiieBa
A.b. M.: Hayunsiii mup, 2013. 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. Jletixkun, FO.A. ®u3nK0o-XxMMHUYECKHE OCHOBBI CHHTE3a
MTOJIMMEPHBIX COPOCHTOB [ DIEKTPOHHBIN pecypc| : yueOHoe
nocobue / FO.A. Jleiikun. — DnekTpoH. naH. — Mocksa :
NznarensctBo "Jlaboparopus 3nanmii", 2015. — 416 ¢. — Pexum
nocryma: https://e.lanbook.com/book/70769.

[ToaroroBka K mpo-
MEKYyTOYHOM aTTe-
cTanuu (3a4er)

1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anmuna N.B.,
xupckas C.A. MeMmOpaHHast 371€KTPOXUMHUS: Ta00PaTOPHBIA
npakTuky™m // Yae6. mocobue. Kpacunonap, Kyol'y, 2017.

2. MeMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHH / IO/ pel. SpocnasieBa
A.b. M.: Hayunsriit mup, 2013. 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. bepesuna H.I1. DnexTpoxumusi MeMOpaHHBIX CHCTEM. Yueo.
nocobue. Kpacunonap, Kyol'y, 2009.

4. Jletixug, FO.A. ®U3NKO-XUMHYECKHE OCHOBBI CHHTE3a
MOJIMMEPHBIX COPOEHTOB [ DNEKTPOHHBIN pecypc] : yueOHOe
nocobue / FO.A. JlelikuH. — DaekTpoH. 1aH. — MoOCKBa :
WznarensctBo "Jlaboparopus 3nanuii", 2015. — 416 c¢. — Pexum
nocryma: https://e.lanbook.com/book/70769.

Y4eOHO-MeTOIM4YeCKHe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW paboThl OOyYaroUuxcs u3
YHCIIa MHBAJIHM/OB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370poBbst (OB3) mpenocrasisrorces
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsl M BOCHPUSATHS HH(OPMAIIHH:

JInst UL ¢ HapyHIICHUSIMH 3PESHUS:
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— B [1€4aTHOM (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amliapara:
— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO TIOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Hns dopmupoBanus TpodeCCHOHATBHBIX KOMIIETCHIIMN B IMPOLIECCE OCBOEHUS Kypca
HCITOJIB3YETCS TEXHOJIOTHS TTPO(EeCCHOHATBEHO-PAa3BUBAIOIIETO 00yUEHUs, MpeycMaTpUBaronas
HE€ TOJIBKO Hepenaqy TeOpeTI/I‘-IeCKOFO MaTepHana, HO U CTI/IMYHI/IpOBaHI/Ie I1I0O3HAaBATCJIbHBIX
JIEUCTBUN CTYIIEHTOB. [Ipy npoBeneHNN JTEKIIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS MYJIbTUMEINNHbBIE
npe3eHTaluu. B pamkax 1abopaTOpHBIX 3aHATHI MPUMEHSIOTCS METObI MPOEKTHOTO 00yUYCHHUS
Y UCCJIe0BaTEIbCKUE METOBI. B mporiecce caMOCTOSTENHHOM IeATEIbHOCTH CTYICHTHI HAaXOIAT
U aHAJTU3UPYIOT TEPEOBYI0 HAyYHO-TEXHHUYECKYI0 HH(OpPMAIMIO, MCIOIB3Ys HMMEIOUIYIOCS
JUTEPATypy U UHPOPMAIIMOHHBIE TEXHOJIOTHH.

I[HH JINII C OFpaHI/I‘{eHHBIMI/I BO3MOXHOCTSIMHA SHOPOBLSI HpCILyCMOTpeHa OpFaHI/ISaI_[I/ISI
KOHCYJIBTAIMI C HCTIOJb30BAaHUEM DJICKTPOHHOMN TOYTHI.

Cemectp Bun 3anstui Hcnone3yeMble UHTEPAKTUBHBIE Konunuectso
(JI, TTP, JIP) 00pa3oBaTebHBIC TEXHOJIOTUH 4acoB
Jd MonenupoBaHue mpoOIEeMHBIX 34
CUTYalUH, JIEKIUSI-BU3yaIU3alHs.
7 113 Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHBI -
JIP BrimonHenne nmaGopatopHbIX paboT B 30

MaJIbIX Ipymmax; oopaboTka pe3ynbTaToB
IKCTIEPUMEHTA W TPEACTABICHHE II0JTY-
YEHHBIX JJAHHBIX B BHJIE TPapHKOB U Ta0-
JIVIIL.

Hroro: 64

4. OueHOYHbIE CPeICTBA AJsl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH M ITPOMeKYTOUHOI
aTTecTaluy

4.1 ®oH/1 OLIEHOYHBIX CPEJACTB ISl POBEACHNS TEKYLIEero KOHTPOJIA

Tekyimiast arrectanys MNOPEANoaraeT YCTHbIM W THUCHbMEHHBIM KOHTPOJb YCBOEHUS
OCHOBHBIX MOHATUH. IIpuMep TecTOB M 3agaHUil IO OTAEJIbHBIM TEMaM JIEKUUHA Ui
MIPOMEKYTOUYHOTO KOHTPOJISI 3HAHUU CTYJECHTOB.

JucuuninHa 3aBepuiacTcs 3a4eTOM, Ha KOTOPOM IIPOBEPSAETCS YCBOEHHE 3HAHUM U
YMEHUH TIPUMEHATH O3TU 3HaHUSA Uil S(PQPEKTUBHOTO MCIOJIb30BAaHUS HOHOOOMEHHBIX
MaTepUaIoB B PEIICHUU YKOJIIOTUYECKUX MPOOIEM.

Tect no Teme «MOHHBII 00MEH U HOHOOOMEHHbIE MATEPUAJIbI VISl IKO3AMMTHBIX
NPOLIECCOB»
1. PacTtBOp as1eKTpONINTA 3TO
a) MPOBOJHUK IIEPBOIO POJA;
0) MPOBOJTHUK BTOPOTO POJIA;
B) JUAJICKTPHUK
2. HonoobMeHHas cMojia 3TO



10.

11.

a) MOJIMMEPHBINA MaTepua, MPUMEHSIEMBbIN JJI1 OUUCTKHA PACTBOPOB METOJIOM (PHIIbTpa-
1uy;

0) moaMMEepHBII MaTepual, ClIOCOOHBIN K HOHHOMY OOMEHY M 00J1a/1aloIHid 3apsi10BOH
CEJIEKTUBHOCTBIO;

B) MOJIMMEPHBIN MaTepHall, ClIOCOOHBIM K HOHHOMY OOMEHY U He 00J1a/IalolHii 3apsa0-
BOH CEJIEKTUBHOCTBIO.

CopObuus 310

a) mporecc GUIBTPAIUHN Yepe3 MOTYIPOHUIIAEMYI0 MeMOpaHy;

0) MmpoI1Iecc MOTJIOMIEHUS OJHOTO BEIIECTBA APYTHM;

B) MEMOpaHHBIN MPOLIECC pa3/IeJCHHsSI BEIIECTB O ACHCTBUEM TPAJNCHTA JaBICHUS.
[TpoBOgHMKHK BTOPOTO POJIa UMEIOT

a) AIEKTPOHHYIO MTPOBOJIUMOCTE;

0) MOHHYIO TPOBOJIUMOCTH;

B) CMEIIIaHHYIO 3JIEKTPOHHYIO U HOHHYIO IIPOBOJIUMOCTb.

Huddysus ato

a) MPOIEeCC CaMOTPOU3BOJIBHOTO MEPEHOCA BEIIECTBA U3 00JIaCTH C €ro OOJIbIIIeH KOH-
[IEHTpAIMU B 00J1aCTh C MEHbIIIEH KOHIICHTPAIIUCH;

0) mpolecc mepeHoca BemecTBa U3 00IacTH C €r0 MEHbIIIEH KOHIICHTPAIH B 00JIACTh C
OoJbIIeH KOHIIEHTpaLuel Mo/ AeCTBUEM IpaJMeHTa IaBICHUS;

B) IIPOLIECC MIEPEHOCA BEIIECTBA B YCIOBHUIX HAJIOKEHUH BHEIIHETO 3JIEKTPUIECKOTO T10-
TSl

DJIEKTPOAHAIIN3 3TO

a) npornecc aAud dy3un BeecTBa Yepe3 MmoaynpoHUIIaeMYIO ITEPEropoIKy;

0) mporiecc MEMOPAHHOTO pa3/eNieHus, PH KOTOPOM HOHBI TIEPEHOCITCS Yepe3 MemMOpa-
HY [I0J1 IEHCTBUEM BHEILIHETO AJIEKTPUUECKOTO OIS,

B) Mpoliecc MEMOPAHHOTO pa3/ieleHHs O] IeUCTBUEM TPaIUEHTA IaBIICHUS.
DNEKTPUUECKUI TOK 3TO

a) TEIUIOBOE JIBIDKEHUE MOJIEKYIT;

0) HanpaBIIEHHOE BMKCHHE 3apsHKEHHBIX YaCTHI;

B) OpOYHOBCKOE JIBI)KEHUE 3aPsKEHHBIX YaCTHIL.

Karuon 3to

a) MOJIOKUTEIILHO 3apsKEHHAs YacTHIIa;

0) OTpHIIaTEIFHO 3apsHKEHHAS YaCTHUIIA;

B) MOJICKYJIA.

DNEeKTPOH UMEET 3apsijg

a) OTpULATEIbHBIIH;

0) MOJIOKUTEIIBHBIH;

B) HE UMEET.

CM/M — 3T0 eMHUIIAa U3MEPEHUS

a) yAETbHOTO 3JIEKTPUUECKOTO COMPOTUBIICHHUS;

0) HampsHKEHUS,

B) YIEJIbHON AJIEKTPONPOBOTHOCTH.

DNEKTPOIUTHYECKAS TUCCOLUAIUS ITO

a) peaxiusi HeUTpaau3aui KUCIOTHI IENI0YbI0;

0) TUAPONU3 COJIeH MO ACHCTBHEM MOJIEKYJ paCTBOPHUTEIIS;
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B) pacnaj MOJIEKYJ JIEKTPOJIUTa Ha HOHBI B paCTBOPE WM PacCIUIaBe.
12. ITpoBOAHMKY IIEPBOTO POAA UMEIOT

a) BIIEKTPOHHYIO TIPOBOJUMOCTD;

0) MIOHHYIO TPOBOJTUMOCTH;

B) CMEIIAHHYIO JIEKTPOHHYIO U HOHHYIO TPOBOIUMOCTb.

IIpumepHast KOHTpPoJIbHasE padoTa Nel

1. JlaiiTe onpeneneHne CIeAYIOIUM TOHITHSIM:

KaTtnonur — 3t0

Kownon — 310

DyHKIIMOHAJbHAS TPy

2. PaccuunTaiiTe Maccy 4MCTOro ruJIpoKCcHaa HaTpHs, coaepkaierocs B 200 mi pacTBopa ¢
maccoBoii goneir NaOH 25%. IInotHocTs pacTBOpa paBHa 1,27 r/mi.

3. Kakue QpyHKIIMOHAIbHBIE TPYIIBI COAEPKUT cMona KY-2?

4. Hannute ypaBHEHHE HOHHOTO 0OMeHa (B MOJIEKYJISIPHOM, TTOJTHOM U COKpAIlEHHOM MOHHOM
Buje) i cuctemel: KY-2 B H' - hopme momemien B pactBop cyiabpara meau CuSOs.

IIpumepHasi KOHTpoOJIbHAsI padoTa Ne2

l. Yro Ttakoe obm1ast mopucTocTh? YTo Moipa3yMeBaroT 1Mo TEPMUHOM “TIopa” MpUMEHH-

TEIbHO K MOHUTaM?

2. Yro Takoe HaOyXaHUEe HOHUTOB M YeM OHO 00YCIIOBJIEHO?

3. Kaxk Bnusier Ha HaOyxaHrWe HOHUTOB KOHIIGHTpAIusl paBHOBECHOTO pacTBopa? [louemy?

4. Paccuuraiite Bnarocoaepxanue B oopazue M®P-4CK no crneayromumm 3KcriepuMeHTalb-

HBIM JaHHBIM:

m(6rokca),r | m(6rokcatHalyximas MmemOpan), r | m(0rokcat+cyxas MeMOpaH), T
skeksk kskok sksksk

IIpumepHasi KOHTpPOJIbHAsE padoTa Ne3

1. [TonHast oOMeHHast eMKOCTh Cyxoro cynbdokatnonuta KY-2-8 pasHa 4,8 MOJIb-9KB/KT.
Omnpenenure mpeneabHO BO3MOXKHOE KonndecTBo (B r) 6apus (II), koTopoe MokeT morinoTuts 1.2
KT MCXOaHOro nonuta B Na'-(opme u3 pactsopa, cogepraniero Hutpat 6apus. Hanumure
YpaBHEHHS MTPOTEKAIOIINX PEAKIIMKA B MOJIEKYIISIPHON, HOHHON M COKpPAIIEHHOW HOHHOU (hopMme.
ATtomHas macca 6apust coctaBisieT 137,327 a. e. m.

2. KakuMu OCHOBHBIMH CBOWCTBAaMH JIOJDKHBI 00J1a/1aTh HOHOOOMEHHBIE MaTepUabl?

4.2 ®oHJ OLIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUHOI aTTecTalNu

dopma KOHTpOJIS ISl TIPOBEACHUS MPOMEXKYTOYHOH aTTECTAlMU IO IUCHUTUTMHE —
3a4yeT, IK3aMeH.

CtyneHTbl 00s13aHBI CIaTh 3a4€T B COOTBETCTBUU C PACIMCAHUEM M YYEOHBIM IUIAHOM.
3ayer sBisieTcss POPMOIT KOHTPOJISE YCBOCHHUS CTYIEHTOM Y4€OHON MPOrpaMMbl 10 JTUCIUILIMHE
Y BBITIOJTHEHUS J1a00PaTOPHBIX W KOHTPOJIBHBIX Pa0OT. 3a4eT MO MPOCITYIIaHHOMY KYpCy MOXKET
OBITH BBICTABJICH HAa OCHOBAaHMM OLIEHKU JICATEIILHOCTH CTYJCHTa B CEMECTpPE, a UMEHHO - IO
MIOCEIIaeMOCTH JIGKIIMA W pe3yJibTaTaM BBITIONHEHHs J1abopaTOpHbIX pabotr. 3amura
7a00paTOpHBIX  pabOT  OCYWIECTBISETCS B  TEUCHHE CEMecTpa IOCJT€  BBIMOJHEHHS
IKCHEPUMEHTAIHHON YacT pabOThl HA OCHOBAHWHW NMPOBEPKH MHUCHBMEHHOTO OTYETa W YCTHOTO
W/WIM TMCBMEHHOTO Ompoca oOydJarommxcs Mo TeMe JiabopaTopHoi paboTel. [lpu 3ToM
JoIycKaeTcsi Ha ouHOM ¢dopme oOydeHus npomyck He Oonee 20% 3aHsATHH, ¢ 00s3aTeIbHOM
0TpabOTKOH MPOMYIIEHHBIX Ja00PaTOPHBIX padoT.
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MeToanyeckue peKOMeHIaUMHU, ONpeleJIAIoNe MPoueaypbl OlleHUBAHUS
Ja00paTopHBIX padoT

«5» (OTJIIMYHO, 3aYTEHO): BBIMOJHEHBI BCE 3a/JaHUS JIA0OPATOPHOUM padOThI, CTYACHT
YeTKO U 0e3 OIMOO0K OTBETHII HA BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpoIlo, 3a4TEHO): BBHITIOJHEHBI BCE 3a/aHus JIA0OpATOPHOW pPaOOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSIMH.

«3» (yHOBIETBOPUTEIILHO, 3a4TEHO): BBIIIOJIHEHBI BCE 3aJaHUS JTaOOpaTOpHOU pabOTHI C
3aMEUYaHMsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSIMH.

«2» (HE 3a4TEeHO): CTYAEHT HE BBIIOJHWI WM BBINOJHWI HENPABWIBHO 3aJdaHUs
nabopaTopHOil pabOTHI; CTYIEHT OTBETHJ Ha KOHTPOJbHBIE BONPOCHI C OMIMOKAMH WA HE
OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI.

CryneHThl, Y KOTOPBIX KOJMYECTBO IPOIYCKOB MPEBHIIIAET YCTAHOBICHHYIO HOPMY, HE
BBINOJIHUBIIME BCE BHJbI padOT M HEYIOBJIETBOPUTEIBHO pabOTABIINE B TEYEHUE CEMECTPA,
pOXOJIAT coOeceOBaHME C IPEMoAaBaTesieM, KOTOPbIM OMpalMBaeT CTYAEHTa Ha MpeaMeT
BBISIBJICHHSI 3HAHHUS OCHOBHBIX MOJIO0XKEHUH AUCHUIUINHBL. J[J1s1 mody4yeHus 3ayera oOydaromuics
JIOJKEH 1aTh YAOBIETBOPUTEIbHBIE OTBETHI HA BCE BOIPOCHI.

BOHpOCbI AJIA MOATOTOBKH K 3a4€Ty M0 TUCHHUIIJIMHE:

1. Iepeuncnaure METOIbI MCCIEAOBAHHUS CTPYKTYPbl HOHOOOMEHHBIX MAaTEpUATIOB U JalTe UX

XapaKTePUCTHKY.

[lepeuncnure TUIBI HOHOOOMEHHBIX MaTEPUAJIOB.

[Touemy MOHOOOMEHHBIE MaTEepHaJIbl HE PACTBOPSIOTCS B Boze?

Kak BbINosHs€TCS KOHAUIIMOHUPOBaHUE (MIPEANIOArOTOBKA) HOHOOOMEHHBIX CMOJI?

Kax BBITIOTHSIETCS] KOHAUIIMOHUPOBAHUE (ITPEAIOATOTOBKA) HOHOOOMEHHBIX MeMOpaH?

Kakue o0coOGHHOCTH WMeEeT KOHAWIMOHUPOBaHUE (MPEAMOArOTOBKA) TOMOTCHHBIX

HOHOOOMEHHBIX MeMOpaH?

7. MoXHO 1M TOMemaThb CyXWe€ HOHOOOMEHHble MeMOpaHbl s HaOyXxaHus B
TUCTHITUPOBAHHYIO BOIY?

8. IlouemMy noHOOOMEHHBIE MEMOpaHbl HY>KHO XPaHUTh BO BJIaKHOM COCTOSIHUM, HE JIOMYyCKas
BBICYIIMBaHUS?

9. UTo Ha3bIBAIOT MOJHOW CTATUYECKONW EMKOCThIO HOHOOOMEHHOTO MaTepuaia?

10. Yro HazbIBaroT paboueii 0OMEHHON eMKOCThIO?

11. Kakye MeToabl HCHONB3YIOT JJs ONpeAeiieHHs OOMEHHOM eMKOCTH HMOHOOOMEHHBIX
MeMOpaH?

12. YeM OTIMYAIOTCS CTATHUECKUE U TUHAMUYECKHE METOJIbI OIpeIeIeHUs] OOMEHHON eMKOCTH
MOHOOOMEHHBIX MaTepruagoB?

13. Tlouemy gmisi ompenencHuss OOMEHHOW €MKOCTH mNep(PTOPUPOBAHHOM M TETEPOTCHHOMN
MeMOpaHbl TpeOyeTcsl pa3IM4HOE BpeMs?

14. OOMeHHass eMKOCTh MOKET OBITh OINpeJeieHa Kak Ha rpaMM HaOyXIIero MOHWTA, TaK U Ha
rpamm cyxoro Matepuana. Kakas Benuunna Oynet Oomnbrie?

15. Kakye  97meKTpoAbl  HCIONB3YIOTCS  MpPH  MPOBEACHUU  DKCIIEPHUMEHTa  METOJOM
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS?

16. Kak 3aBucut HaOyxaHue MeMOpaH OT CTEICHU CIIMBKHU MOJUMEPHONU MaTPHUIBl 1 OOMEHHOU
eMKocTH?

17. Pacckaxxute METOJHMKY SKCIEPUMEHTAJIBHOIO OIPEICICHHUS YACIbHON BIIATOEMKOCTH H
BJIArOCOJIEPKaHUsI HOHOOOMEHHOTO MaTepuania.

18. B kakoit nonnoi popme Habyxanue memopansl MK-40 6yzaet Boimie: B Li+ wim Cs+?

19. [louemy OTHOCHTEIBHOE U3MEHEHHUE JIMHEHHBIX pa3MepoB oOpa3iia MeMOpaHbl MEHbBIIIE, YEM
OTHOCHUTEJIbHOE U3MEHEHHE €€ TOJIIUHBI?

20. B kakoit woHHOW ¢opme nuHEHHbIe pa3mepbl MemMOpansl MK-40 yBenmyatcs mnpu
HaOyxauuu cuibHee: B Li" wim K2

SR ol e
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21. loueMy KOHIEHTpaLUsi COPOMPOBAHHOTO »3JEKTpoiuTa B (aze MemOpaHbI HE paBHA
KOHIIEHTPALlUU BHEIIHETO pacTBopa?

22.Kak BIUsAET CTENEHb CIIMBKA IOJUMEPHOM MaTpuilbl MeMOpaHbl Ha KOJIHYECTBO
COpOMPOBAHHOTO €10 3IEKTpoInuTa?

23. OnumuTe METOAMKY OSKCIEPUMEHTAJBHOTO ONPEACICHUS KaXyleHcs KOHCTaHThI
paBHOBECHsl B cCHCTeME€ HOHOOOMEHHBIM Martepual — pacTBOp djekTpoiuta. I[louemy
KOHCTaHTa PaBHOBECHsI, OTIPE/ICTICHHAs B TaHHON paboTe, Ha3bIBaeTCs Kaxyueics?

24. KakuM METOJIOM OCYIIECTBIACTCS KOHTPOJb 3a IPOIIECCOM HOHHOTO OOMEHa B XOJIe
OIpeeNICHUs KaXKyIleNcsl KOHCTaHThI paBHOBecHs? [louemy?

25. Kakne mapamerpsl BIHUSIOT Ha CKOPOCTb HOHHOIO OOMEHa B CHCTEME HOHOOOMEHHBIN
MaTepuai — pacTBOP ANEKTPOIUTa?

26. Kakue cTtanquy MOTYT JIMMUTHPOBATh MPOIECC HOHHOTO OOMEHa B CHUCTEME MOHOOOMEHHBIN
MaTepuai — pacTBOP ANEKTPOIUTa?

27. Kak 3KCHEepHMEHTAIbHO BBIIBUTH JTUMHUTHPYIOIIYIO CTAaIUI0 MOHHOTO OOMEHa B CHCTEME
MOHOOOMEHHBIN MaTepHall — pacTBOP JIEKTPOIUTA?

Kpurepun onieHKH o npomMeKyToO4HOM aTrTecTanuu B gopme 3a4yera

- OLEHKAa «3a4YTeHO0»: CTYACHT BJaJeeT TEOPETUYECKUMHU 3HAHUSIMU IO JAHHOMY
pa3zeny, 3HAaeT OCHOBHBIE CBOICTBa, 00JAacCTM TNPUMEHEHHUS, METOAbl HCCIEAOBAHUS
MOHOOOMEHHBIX MaTepuasoB, JOMYCKAeT HE3HAUUTEIbHbIE OIIMOKHU; CTYJEHT YMEET MPaBUIbHO
OOBSICHATH IKCTIEPUMEHTAJIbHBIE JAHHBIE C TPUMEHEHUEM TEOPETUYECKHUX MPEICTABICHUH.

- OLEHKAa «He 3a4TeHO»: MaTepual HE YCBOEH WJIH YCBOEH YacCTUYHO, CTYACHT
3aTPYAHSAETCS B ONMCAHUU OCHOBHBIX CBOWCTB HOHOOOMEHHBIX MaTepHaJIOB, HE MOXKET IPUBECTH
KOHKpPETHBbIE TMpPHUMEpPhl MaTepualioB, COOTBETCTBYIOIIUX 3aJaHHOMY HabOpy CBOWCTB,
3aTPYAHSAETCS PUBECTH MPUMEPHI METOJO0B UCCIEA0BAHUSI OCHOBHBIX CBOWCTB MOHOOOMEHHBIX
MaTepuasoB.

K cnaue sxk3amMeHa JOMycKaroTCs CTYIEHTBI, OJYyYUBIIUE 110 AUCIUIIIIMHE 3a4eT.

BOHpOCbI AJIA MOATOTOBKH K 9K3aMCEHY 10 TMCHUIIJIHHE:

Knaccudukanus 1 oCHOBHbIE CBOWCTBAa HOHOOOMEHHBIX MaTepHAaIOB.

[TpuponHble HOHOOOMEHHBIE MaTEpUAIIBI.

HonooOMeHHbIe MaTepHalibl HA OCHOBE CHHTETHUECKUX CMOJI.

Kunkue noHooOMEeHHBIE MEMOpaHBI.

Knaccudukanus moHooOMEeHHBIX MEMOpaH.

[TosrydyeHne TOMOTeHHBIX M FeTePOT€HHBIX HOHOOOMEHHBIX MEMOpaH.

CTpyKTypa CHHTETUYECKHX HOHOOOMEHHBIX MaTepUAIOB U METOBI €€ UCCIICAOBAHMS.

OcHoBHbIE 00/1aCTH TPUMEHEHNS HOHOOOMEHHBIX MaTepUasoB.

PaBHOBecue B rereporeHHoilt cucreme. HaOyxanue nonntoB. @akTopbl, BIUSIOMINE HA

HaOyxaHue.

10. ®U3MKO-XUMHUYECKUE XapaKTEPUCTHUKH HOHOOOMEHHBIX MaTepHalioB: 0OMEHHas, THIpaTHAas
1 COpOIMOHHAs EMKOCTb.

11. MonenbHble npeCcTaBIeHU HOHOOOMEHHOTO paBHOBecHs [ peropa, Jlazapa, Kauanbckoro,
Paiica.

12. PaBHOBecue HOHOOOMEHHBIN MaTepHaj- pacTBOp HeddekTponuTa. M3orepma ancopbunu u
KO2(PUITMEHTHI pactpeesieHus.

13. Curossiii 3pdexT u 3pdexr BoicamuBanus. CUIIbI B3aUMOACHCTBHSL.

14. PaBHOBeCHE HOHUT-PACTBOP CHIIBHOTO 3JIEKTPOIUTA. TepMOAMHAMHYECKOE YPAaBHEHUE
JloHHaHa 1 ero aHanus.

15. YdeT HEOTHOPOIHOCTH HOHUTOB TIPH COPOITUHU CHIIBHBIX DJICKTPOJIUTOB.

16. MonooOmeHHOE paBHOBecue. M3oTepma oOMeHa, k03D (PHUIMEHTHI pa3aeeHus, pacipeaene-

HUS U PAaBHOBECHSI.

WX R WD —
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17. OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKaHU HOHHOTO 0OMEHA B Fe€TEPOr€HHBIX CHCTEMAax
MOHOOOMEHHBIM MaTepual -pacTBOpP JIEKTPOJIUTA.

18. MexaHu3M HOHHOTO OOMEHa B CHCTEME HOHOOOMEHHBII MaTepual -pacTBOP MEKTPOIIHTA.
JlumuTHpyromas cTaausi peakiiui HOHHOTO OOMeHa.

19. DxcrnepuMeHTalIbHbIE METOAbI H3y4YeHUsI KHHETHKH HOHHOTO 0OMEHa B CHUCTEME HOHO00-
MEHHBI MaTepuai -pacTBOP IEKTPOIUTA.

20. DAEKTPONPOBOAHOCTH HOHOOOMEHHBIX MATEPUAIIOB.

21. MopenbHbIe PEACTABICHUS MEXaHU3MOB 3JIEKTPOIPOBOAHOCTH HOHOOOMEHHBIX MaTepHa-
JIOB.

22. IlepdTopupoBaHHbIE HOHOOOMEHHBIE MEMOPAHBI JIJIS MTOTYUYEHUS XJI0pa U IIEJI0YH.

IIpuMep 3K3aMeHAITHOHHOTO OUJIETA
KYBAHCKUM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET
@DaKyJbTET XMMUU U BBICOKUX TEXHOJIOTUI
Kadenpa pusnueckoit xummn
Hamnpasnenue moarorosku 20.03.01 TexnochepHas 6e30macHOCT
[Tpoduns be3onacHOCTh TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOICTB
DK3aMeH M0 JUCIUTUINHE
«MloHOOOMEHHBIE MaTEpUAITBI JIJIS1 IKO3AIMUTHBIX MPOIIECCOBY

Bbuaer Ne 1

1. Knaccudukaius 1 OCHOBHBIE CBOMICTBa HOHOOOMEHHBIX MaTE€pHUasOB.

2. OU3UKO-XMMUYECKHE XapaKTEPUCTUKA HOHOOOMEHHBIX MaTEPHAJIOB: OOMEHHasI, TUAPATHAS 1
COpOIIMOHHAS EMKOCTb.

3. Paccuuraiite Bnarocoaepsxanue B oopasie M®-4CK o ciaeayromumM SKCIepuMeHTaATbHBIM
JAHHBIM:

m(6rokca),r | m(6rokca+HaOyxmias MeMOpaH), r | m(6rokca+cyxas MmemOpaH), T
skekesk koskosk ksksk

3aB. kadenpoit puzMIecKoit XUMHUN B.1. 3a6ononkuii

Kpurepun oueHKH M0 MPOMEKYTOUYHOM aTTecTalluu B (JOpMe IK3aMeHa

[Ipu onieHKe yYUTHIBAIOTCS CIAEAYIONUE KAUECTBEHHbIE MIOKAa3aTeNI OTBETOB:

e r1yOnHa (COOTBETCTBUE U3yYCHHBIM TEOPETUYECKHM OO0OIICHUSIM); IIUPOTA;

® OCO3HAaHHOCTH (COOTBETCTBHE TPEOYEeMBIM B MPOrpaMMe YMEHHSIM NPUMEHSTH MOJY-
YEeHHYIO HH()OPMAITHIO);

® [10JIHOTA (COOTBETCTBHE 00BEMY MPOrPaMMBI);

® YICIIO M XapaKTep OMHNOOK.

- OTMETKa «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CJIM OTBET MOJIHBIM, MPaBUIbHBIN, CAMO-
CTOSITEIIbHBIN, MaTEpUal U3J0KEH B ONPEACICHHON JIOTUYECKOUW IMOCIEI0BATEIIBHOCTH JAEMOH-
CTPUPYETCS MHOTOCTOPOHHOCTh MOJX0I0B, MHOTOACIIEKTHOCTb 00CYX/IeHUs MPOOIeMbl, yMEHHE
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHHsI, HAXOAUTh IyTH PELICHUs MMO3HABATEIbHBIX 3a-
Jla4, YCTaHABJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXAY CTPOCHHEM, CBOMCTBAMHU U MpHUMe-
HEHHMEM BEIIECTB, B JIOTHUYECKOM PAcCYXJICHUH M PEIICHUH 33/1a4H HET OIIMOOK, 3a/a4a pelieHa
palMoOHaIBHBIM CIIOCOOOM. 3aaua pelieHa NpaBUIbHO.
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- OTMCTKA «XOPpOIIO» BBICTABJIACTCA CTYACHTY, CCJIIM OTBCT MOJIHBIA U HpaBHHLHBIﬁ Ha
OCHOBE M3YYEHHBIX TEOPUH, MaTepHa U3JIOKEH B ONPEACIEHHON JTIOTMYECKOW MOCJIeI0BaTEb-
HOCTH, IIPU 3TOM HJOITYCKAIOTCA HCCYIICCTBCHHBIC OH_II/I6KI/I B OTBCTAaX Ha TCOPCTUYCCKUC BOIIPO-
Chbl WJIM B PEUICHUH 3aJ]a4uM, KOTOPbIE CTYACHT MOXET UCIPABUTh M0 YKA3aHUIO MpernojaBaTes.
3amaua peieHa MpaBUIBHO WM C HEOONBIIMMH HEIOYeTaMU, KOTOpBIE CTYIEHT YCTPAaHWI MO
YKa3aHHUIO MPENo1aBaTesl.

- OTMCTKa «YIJOBJICTBOPUTCIILHO» BBICTABJIAICTCA CTYACHTY, €CCJIM OTBCT HOHHLIﬁ, HO IpUu
9TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKa WM OTBET HEMOJHBbINA, HECBSI3HBIM, HE MPOSBIAIOTCA
YMEHUS MPUMEHATh TEOPETUUECKUE 3HAHUS MPH PEIICHUHN MPAaKTUYECKUX MpoOJeM; 3a 3HaHHUE
npeaMeTa ¢ 3aMEeTHBIMU MpoOenamMu, HETOYHOCTSIMU, HO TaKMMH, KOTOpPbIE HE CITy)KaT MpersT-
CTBHEM IS JaibHelero o0y4yenus. 3aiada pelieHa HEeBEpHO WIK HE pellleHa, CTYACHT He MO-
JKET PeIIUTh WIM UCIIPABUTh PELICHHUE MTPH MOMOIIY PEKOMEHIAIH MpernojaBaTes.

- OTMCTKA «HCYIOBJIICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIN OTBCT OGH&py)KI/IBaCT HE3HAHUC
OCHOBHOTO COJIepKaHus y4eOHOTro MaTepuana. 3ajiaya He pelleHa.

OueHouHbIE CPEICTBA JJI1 UHBAIUIOB U JIMLl C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710PO-
Bbs BBIOMPAIOTCS C YYETOM UX UHIUBUIYaTbHBIX MCUXO(PU3NIECKUX OCOOEHHOCTEH:

— IIpu HGO6XO,Z[I/IMOCTI/I HHBaJIMJAaM U JIMllaM C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310PO-
BbS [IPEIOCTABIISETCS JOMOJTHUTEIHLHOE BpeMs ISl IIOJrOTOBKU OTBETA HA 3K3aMEH€E;

— IIpY MIPOBEJCHUU MPOLEYpPhl OLICHUBAHUS PE3YIbTaTOB O0OYUESHHS MHBATUIOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbsI MPEAYCMaTPUBAETCS HCIOIb30BAaHHE TEXHUYECKUX
CpcacTsB, HGO6XOI[I/IMI>IX HM B CBA3U C UX WUHIWBUAYAJIbHBIMU 0C06€HHOCTSIMI/I;

— MpH HEOOXOJUMOCTH JUIsl OOYYaIOUIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSAMHU 370PO-
BbS U MHBAJIMAOB IMpoucaypa OUCHUBAHUA PE3YJIbTATOB 06yqu1/1;1 o JUCHUIIIIMHC MOXCT IIPO-
BOJIUTHCS B HECKOJIBKO 3TArOB.

Hpoue;[ypa OLICHUBAHHA PC3YJIbTATOB OGy‘-ICHI/ISI HHBAJIMAOB W JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3/10POBbsI IO AUCHMILIMHE (MOIYJIO) MPEeayCMaTPUBAET MPEIOCTaBICHUE HH-
¢dopmanuu B hopmax, aAaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3/10pPOBbS M BOCHPUATHS HHPOpMa-
17078

JList L ¢ HapyLEHUs MU 3pEHUS:

— B TIeYaTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnia au1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHoi (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

I[J'DI JIAIL ¢ HAPYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO allrapara:

— B TIeYaTHOU (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

S. IlepeyeHb OCHOBHOW M JONMOJHHUTEJLHOH y4eOHOH JHMTEpPaTypbl, HEOOXOIUMOI
JJISI OCBOEHM S M CIUIJINHBI (MOYJIs1)

JI71st OCBOCHMS TUCHUTUTMHBI MHBAJIMAMHU | JIUIIAMHU C OTPAHMYCHHBIMUA BO3MOXXHOCTSIMHU
3I0POBbS MMEIOTCSI WM3JaHUS B DIEKTPOHHOM BHUJAC B JIIEKTPOHHO-OMOIHMOTEYHON CHUCTEME
«JIaHbY.

5.1 OcHoBHasi TUTEpaTYpa:

1. Kononenko H.A., lemuna O.A., Jloza H.B., ®anuna W.B., llIkupckas C.A. Membpan-
Hasl JIEKTPOXUMHUS: JTabopaTOpHBIN MpakTuKyM // Yueb. mocobue. KpacHonmap, KyoI'Y,
2017.

2. Jleiikun, FO.A. ®U3UKO-XUMHUYECKHE OCHOBBI CHHTE3a IMOJIMMEPHBIX COPOCHTOB [DJek-
TPOHHBII pecypc] : yuebHoe nocodue / FO.A. Jlelikun. — DnekTpoH. n1aH. — MoOcCKBa :
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WznatensctBo "JlaGoparopust 3Hanumit", 2015. — 416 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/70769.

5.2 JlonosiHUTeIbHAS JIUTEPaTypa:

1. MemOpanbl 1 MeMOpaHHBIE TeXHOJIOTHH, o1 pen. A.b. Spocnasnesa, — M.: Hayunsrii
mup, 2013. Pexum nocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

2. bepesuna H.I1. DnexTpoxumust MeMOpaHHBIX cucteM. Y4el. mocobue. Kpacnonap,
KyoI'Y, 2009.

5.3. Illepuoauyeckne U3IaHNUS:

KypHan «9Koyorusg 1 NpOMBIIIIIEHHOCTh Poccumy»
KypHan «K0I0ruyecKkre CUCTEMbI U IPUOOPHI»
Kypnan «be3omacHOCTh B TeXHOC(hEpe»

Kypnan «TexHomoruu rpaxIaHCKoNW 6€30MacHOCTH»
KypHan «neKTpoXuMus»

6. Ilepeyenbr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISl OCBOCHUSI TUCHHUILIUHBI (MO1YJIs1)

http://elibrary.ru/ - Poccuiickas HaydHast OnGiamoTeka.

http://www.memtech.ru — Poccuiickoe memOpanHOe 00111eCTBO

http://www.mtc.kubsu.ru/ - FOxHbIi1 MEMOpaHHBIH TIEHTP

http://www.nanometer.ru/ - Hanomerp-HanoTexHonorHuecKoe coo0IecTBo
http://www.sciencedirect.com — TMOJTHOTEKCTOBas Hay4Has 0a3a JaHHBIX MEXIYHApOIHOTO
n3narenscra Elsevier.

http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - caiit kommaHuu «IKOHABT» C 0a3oi
HOPMATUBHO-TIPABOBOM MH(OPMAIUHU IO MPOMBINIICHHONW O€30MacHOCTH M OXpaHe TpyAa Ha
TPEIPUATHSIX.

®denepanbHbIi HHCTUTYT NATEHTHOW COOCTBEHHOCTH [odumanbHbIi caifT] http://www.fips.ru/
baza nannpix natentoB CIIIA [odunmanbhbiii caiT] -
http://www.uspto.gov/web/menu/search.html -

baza nannabix matenToB O6osee 70 cTtpan mupa http:// www.epo.org/searching/free/espacenet.html
Scopus (SciVerse Scopus) MyJIbTHANCHUIUINHAPHAS Oubmuorpaduueckas u pedepaTiuBHas 6aza
JAHHBIX, CO3/IaHHAs U3aTelbcKoi kopriopanueit Elsevier [odunmanbhpiii caiT]
WWW.Scopus.com

7. MeToauveckne yKazaHus s 00y4AOIIUXCS 10 OCBOCHUIO JUCIUNIMHBI

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMPEANojaraeT akTHUBHOE, TBOPUECKOE YydacTue
CTYZCHTA ITyTeM IUIAaHOMEPHOH, IOBCETHEBHON PaOOTHI.

Pabora ¢ KOHCIIEKTOM JIEKIIUHA

[IpocMoOTpUTE KOHCIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTepHall KOHCIEKTA JICKLINMH,
KOTOpBIA BBI3BIBACT 3aTpyAHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTH OTBETHI Ha
3aTPYAHUTENbHBIE BOMPOCHI, UCIOJIB3Ysl PEKOMEHIYEMYIO JuTepaTrypy. Eciu caMocTosTenbHO
HE YJaJ0Ch pa3o0paTbcsi B MaTepuaie, chopMyIupyiTe BOIIPOCHI U OOPATUTECH 3a MIOMOIIBIO K
MPEroaaBaTeNt0 Ha KOHCYJIbTAIIMK WIH ONukaimel nexiuuu. PerynspHo oTBOAMTE BpeMs s
MOBTOPEHUSI TMPOMJIEHHOT0 MaTrepuaa, IMpPOBEpPsisi CBOM 3HAHUSA, YMEHHUS W HABBIKU IO
KOHTPOJIbHBIM BOITPOCAM.

BrimotaeHue 1a00paTopHBIX padboT

JlaGopaTopHble pabOTHI BBITOJHAIOTCS O0YYalOIIMMUCS B MaJbIX rpynmnax (00bIYHO 2-3
yesoBeka). B Havasie Kypca MpOBOIUTCS WHCTPYKTaX IO TEXHUKE O€30MacHOCTH PabOTHI B
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XUMHUYECKON J1abOpaTOpUH U COCTaBIseTCS TpadUK BBINOJHEHHUS J1a0OpPaTOPHBIX padoT.
BrimotHeHME 1a00paTopHO pabOTHI BKIIIOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HOArOTOBUTENBHBIN 3TAN (CAaMOCTOATENbHAS paboTa CTYICHTOB);

2) mosydeHHE JOMyCKa K BBIMOJHEHUIO SKCIEPUMEHTAIBHOW 4YacTH J1abopaTopHOM
paboThl (KOHTAKTHAs paboTa C MpernoiaBaTeieM KaK 0l MajIon TPYIIIbI);

3) BBINOJIHEHHE SKCIEPUMEHTAIBHOM YacTH J1abopaToOpHOM pabOThI MOJ KOHTPOJIEM
MperoaaBaTes;

4) aHaNW3 MOJIyYEHHBIX PE3ylbTaToOB, (OPMYIMPOBKA BBHIBOJA M MOATOTOBKA K 3aIUTE
1a60paToOpHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyeHTa I0Ma, HIIN
MOJl KOHTPOJIEM IpernojaBaTelii B TE€UEHHE BPEMEHHU, BBIJCJICHHOTO Ha J1JabopaTopHbIE pabOTHI
WIH B X0JI¢ THOW KOHTaKTHOU pabOTHI C MPEIo1aBaTeieMm);

5) 3ammuTa 1abopaTopHO pabOThI (KOHTaKTHAs paboTa C MperoaBaTesem).

[Tocrne BBIMOTHEHHS BCEX ITHUX 3TAIOB JIa0opaTOpHas paboTa CYUTACTCS BHIMIOJTHEHHOM.

IHoaroroBuTeIbHBIN 3TAN

Ilepen 3ansTrem oOydaromuMmcsi HEOOXOIUMO TIOATOTOBUTCS K  BBIIOJIHEHHUIO
nabopaTtopHoii  paboTel. Teopermyeckas TOATOTOBKA HEOOXOoauMa JJisi  TPOBEICHUS
OKCIIEPUMEHTA U JIOJDKHA TPOBOJUTHCS OOYYAIOIIMMHUCS B TIOPSIKE CaMOCTOSTEIHHONW PabOTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJCTBA K JIaDOpaTOpHOUM paboTe.
TeopeTnueckass TMOATOTOBKA 3aBEpIIACTCS MPEABAPUTEIHHBIM COCTABICEHHEM OTYeTa B
71a00paTOPHOM >KypHAJIE CO CIETYIOIIUM MOPSIKOM 3aMUCEH:

Ha3zBanue paOoThbI.

[ens paboThI.

Ob6opynoBanue.

Xona paboThl, KOTOPBIM B TOM YHCII€ BKIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbI, OCHOBHbIE
dbopMynbl JUIS OTPENENICHUS BEIMYMH, a TakKe pacdyeTHble (GOpMymnbl A ONpeaeleHUs
MOTPEIIHOCTEH U3MEPSAEMBIX BEJIHUHNH.

IMonyyeHnue J0NMyCKa K BHINMOJHEHUIO IKCIIEPUMEHTAIBHOI YaCcTH J1a00paTOPHOM
padoTsI

[Ipuctymas k maGopaTopHBIM paboTaMm, HEOOXOIUMO TMOIYYUThH Yy JIabopaHTa TMPUOOPHI,
TpeOyeMble il BBIMOJIHEHUS paboThl. Pa3zo0parhcsi B Ha3HAUECHUHM MaTEpUAIOB, XUMHUYECKOM
1OCyibl, NPUOOPOB W MPUHAAIEKHOCTEH B COOTBETCTBUM C MX TEXHUYECKUMH JIaHHBIMHU.
[TomyunTh HOMYCK K BBINOJIHEHHUIO JIAOOpAaTOpHOU paboThl y mpernoaaBaTesis. Jlomyck CTYAeHTHI
HOJIY4aloT B pe3ylbTaTe YCTHOTO ONpoca IPernojaBaTesieM O IOpPsSAKE BBITOJHEHHS
HKCIIEPUMEHTA, NPETYyCMOTPEHHOTO TaHHOU JIa00paTOpHON PabOTOMH.

BbinosiHeHHe IKCIIEPUMEHTAJIBHOI YacTH J1A00pPaTOPHO PadoThI MOJ KOHTPOJIEM
npenoaaBareJis

3aTemM 00ydaromuecs: BBITTOJHIIOT IKCIIEPUMEHTATBHBIN dTan J1abopaTOpHOU pabOThI, B
X0JIe KOTOPOTO 3alMChIBAIOTCA BCE M3MEPECHHBIC BEIWYHMHBI C 00s3aTENbHBIM YKa3aHUEM HUX
pasmepHocTH B uucTOoBUK. He pomyckaercsi McHoJib30BaHMe YE€PHOBHKOB /sl 3allMCH
IKCHEPUMEHTATbHBIX JAAaHHBIX, 3alHCh KapaHAAIIOM M HHbIe CHOco0bl, JaroLue
BO3MOKHOCTh KOPPEKTHPOBKH MOJIYYEHHBIX Pe3y/bTaToB. B ciydae, eciau B METOANYECKUX
yKa3aHUsIX K Ja0opaTopHOil paboTe mpeIoKeHbl TaOMUIBl MM INAOMOH Ui 3aIllUCH
9KCHEPUMEHTAIbHBIX JaHHBIX, TO 3AIOJHSIIOTCS 3TH TaOMMIbl WK madiaoH. B uHOM ciyuae
3aIUCh 3KCIIEPUMEHTAIBHBIX TAHHBIX JEJAeTCsl CTYIEHTOM B POU3BOJIBHOM (opme.

ITo oxOHYaHMU BBINOJHEHUS HKCIEPUMEHTA CTYIEHTBHI JOJKHBI IPUBECTU CBOE padbouee
MECTO B MOPAZOK M BBIMBITh HCIOJB3yEMYIO XUMUYECKYI0 mocyay. Ilocie atoro pabouee mecto
ClaeTcsl MpErnoAaBaTeNi0 WM JIAOOpaHTy M B JIAOOPATOpPHBIM >KypHaad CTyJIEHTa CTaBUTCA
OTMETKa O BBINIOJHEHUU KCIEPUMEHTATBHON yacTh 1abopaTOpHOM paboThl ¢ 00s3aTeNbHBIM
yKa3aHHEM JaThl €€ BHIIIOJHEHHUS.

AHaJN3 NO0JYYEeHHBIX Pe3yJ1bTAaTOB U (pOpMyINpPOBKA BHIBOAA(OB)
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MoxeT BBIOIHATHCS KaK cCaMOCTOsITeNIbHAs paboTa CTyJeHTa J0Ma, MU 07 KOHTPOJIEM
IpenojaBaTesisi B TeUCHHE BPEMEHH, BbIIEJICHHOTO Ha JabopaTopHble pabOThl WK B XO/€ MHOU
KOHTAaKTHOW paboTel ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAMMBIE
pacyeThl COIJIACHO METOJMYECKHMM YKa3aHUSM K BBIIOJHEHHIO JabopaTtopHbiXx pabor. B
71a00paTOPHOM XKypHaje MPUBOAATCS BCE HEOOXOOUMBIE PAacyeThl C YKAa3aHHUEM pa3MEepHOCTEH
MOJIyYEHHBIX BEJIMYMH, a Takke Bce rpauKd U PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKYMA.

B cnyuae, ecnu B xone nabopaTopHOW pabOThl MMEET MECTO MPOTEKaHWE XUMUYECKUX
peakuuii, Bce OHM JOJDKHBI OBITH 3amucaHbl B JTAOOPATOPHOM >KypHAaje B MOJIEKYISPHOM,
MOJTHOM UOHHOM U COKPalIeHHOM MOHHOM BUJIE.

Jlanee Ha OCHOBAHHH TOJIYYCHHBIX PE3yJbTAaTOB CTYACHTHI OJKHBI CHOPMYIUPOBATH U
3anucaTth BBIBOJ, KOTOPBIN JT0JKEH ObITh COTJIACOBAH C 3asBJICHHBIMH LIETSIMU W/MIIW 3aJja4aMu
nabopaTopHoil paboTbl. BpIBOg JOWKEeH conxepkaTb HEOOXOAMMYIO  KOJIMYECTBEHHYIO
nHdOpMaIHIO.

[Ipy moOAroTOBKE K 3amMTe JIAOOPATOPHOW pPabOThI HEOOXOAMMO OTBETUTh Ha
MpEeJIOKEHHBIE KOHTPOJIbHBIE BOIMPOCHI, KOTOPHIE HMEIOTCS MOCHe KaKIoW JiabopaTopHOU
pabotbl. Oco0oe BHUMaHHE B XOJE TEOPETUYECKON MOATOTOBKU JOJDKHO OBITH OOpalieHo Ha
MOHUMaHne (U3MUECKOW CYIIHOCTH TMpolecca(oB) H3IydawImuxcs B xoae paborel. s
CaAMOKOHTPOJISI B KaXaoW pabdoTe TPUBEACHBI KOHTPOJIbHBIE BOMPOCHI, HA KOTOpBIC
oOyuaromuiicsi 00s3aH 1aTh Y€TKHUE, IPABUIIbHBIE OTBETHI.

3ammra JadopaTopHoOi padoThI

3ammTa J1abopaTopHBIX pabOT MPOUCXOIUT B BUE coOece0BaHus C TPETNoaBaTeseM 1Mo
nabopaTopHOil pabore ¢ 00s3aTeNbHON MPOBEPKON MpenojaBaTeieM JIaOopaTOpHOTo JKypHaa
cryneHTa. Jlns ycmemHoW 3amuTthl jJabopaTopHOl paboThl CTYAEHT AOKEH MPEeJOCTaBUTh
71a00paTOPHBIA KypHa, O(GOPMIIEHHBIH B COOTBETCTBHUH C YCTAHOBJICHHBIMH TPEOOBAaHUSMHU,
BKJIIOYasl HAJIMYME OTMETKU O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM YacTu paboThl. B xone ycTHOU
Oecenpl ¢ mperojaBaTesieM CTYICHT JOJDKEH IMPOJEMOHCTPHPOBATh 3HAHME LENed W 3a1ad
BBITIOJITHCHHOW paboThI, 3aKOHOB, KOTOpHIE JIe)KAaT B OCHOBE HAOJIOJaeMbIX B X0/€ pabOThHI
SIBJICHUH, MPOJIEMOHCTPUPOBATHL YMEHHUE aHATU3UPOBATH MOMYyYEHHYI0O WH(OPMAILUIO U JIeTaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM ciiyuae B 1a00paTOpHOM KypHasle Ha COOTBETCTBYIOIIEH paboTte
CTaBUTCS MMOMETKA «3a4TCHO», POCIHCH MPENoaaBaTens, MPUHIBIIET0 padoTy, U JaTa 3allUThl
pabotsl. Ilocne storo maGoparopHas paboTa CUMTAETCs BBITOJTHEHHOW. Jlomyckaercs 3ammra
71a00paTOPHBIX padOT UHAMBHIYAIbHO MM B COCTABE MAJbIX TPYII O0YYAIOUIMXCS, COBMECTHO
BBIMOJIHSABUINX JAHHYIO paloTy.

B ocBoeHWU NUCHUIUIMHBI WHBATUAAMH U JUIAMHU C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBHUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WuauBuayanbHble KOHCYJNbTALMM MO TPEAMETY SIBISIIOTCS BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOIIMM  HMHIWBUAYAIU3allMd OOYYEeHUS W YCTAHOBJICGHHIO KOHTAaKTa MEXIY
npenojaBaTesieM U 00yJaromMuMcsl MHBAJIUAOM WIH JIMIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3]I0pOBBSL.

8. Ilepeyenbr  MHPOPMALMOHHBIX  TEXHOJIOTHIl, HMCHOJb3yeMbIX  MPpH
OCYLIECTBJIEHHUM 00pa30BaTeJbHOr0 TMpouecca Mo JAUCHUIVIMHe (MoayJw) (nmpu
HEe00X0AUMOCTH)

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOT Uil

B xone BbimosnHeHUs 1abopaTopHBIX paboT oOydaroumuecs wucnons3yor IIK mms
00paboTKH pe3yNbTaTOB O3KCIIEPUMEHTa M TPEJCTABICHHUS TIIOJYYCHHBIX JAHHBIX B BHJC
rpaduKOB U TaOJIHII.

[Ipu npoBeneHNN TEKIIMOHHBIX 3aHATUN UCTIOIB3YIOTCS MYJIbTUMEIUNHBIE TPE3EHTAIIH.
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8.2 Ilepeyenp He0OXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

1. Microsoft Windows 8, 10

2. Microsoft Office Professional Plus

8.2 llepeuenb He0OXOAUMBIX HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

http://www.consultant.ru - CnpaBouHo-nipaBoBas cuctema «Koncynprant [Lmocy

9. MarepunanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi I  OCYHIECTBJICHHS
00pa30BaTeJbLHOI0 MPOLECcca MO IUCHUILIHHE (MOIYJII0)

3aHATUS 00ecreyeHbl BCEM HEOOXOIMMBIM Ul MPOBEACHUS JTAOOPaTOPHBIX padOT MO
ydeOHOI aucrumuinHe «MoHOOOMEeHHBIE MaTepuasl Ui YKO3AMUTHBIX MPOIECCOB)» CHaOXeHa
PYKOBOJICTBAaMHM Ul  BBINOJIHEHUS  JIaOOpaTOpHBIX  paboT,  y4eOHO-1a00paTOpHBIM
00OpyOBaHUEM, pEaKTHBaMH Ul JKCIIepuMeHTa. B pacmopsokeHuu 1a00opaTopuy HMMEIOTCS
1a0opaTOpHble YCTAaHOBKM [UIS MCCJIEJOBAHUS OCHOBHBIX XapaKTEPHUCTUK MEMOpaHHBIX
nporieccoB. s TpOBEeACHHS JICKIMH-BU3YalIU3allMid W JICKIUH-KOH(EpPEHIIMA UMeeTCs
MYJIbTUMEMIHAS amnapaTrypa 1 HOyTOyK.

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHUE TUCIUTIITUHBI

No Bun pa6or
(MOJTyIsI) ¥ OCHAIICHHOCTH

1. Jlekimonneie 3ansatus | Jlekunonnas aymguropus (ayn. 322c, 416¢, 126¢, 422c¢),
OCHAILIEHHAs] TIPE3EHTALMOHHON TEXHUKOU (IPOEKTOP, 3KpaH,
KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenueM (I1O) anms geMoOHCTpauuu MYyJIbTUMEIUHHBIX

MpE3CHTAUM.
2. Jlaboparopubie Jlaboparopus (139c, 345c¢), YKOMILJIEKTOBAHHAS
3aHATHUS CHEIMATH3UPOBAHHON MEOETbI0 U TEXHUYECKUMHU CPEICTBAMHU

o0y4yeHHsI, HEOOXOIUMBIMHU ISl BBIIOJIHEHUS J1AOOPATOPHBIX
pabot: Bechl JlabopaTopHbIC, MIKad CYIIMIBHBIA, MEIIAIKH
MarHuTHbIE, pH-METpbI-MOHOMEPHI ¢ KOMIUIEKTOM 3JIEKTPOJIOB;
KOHJIYKTOMETP; MYJIBTUMETP; MHKPOMETp; HeoOXoauMast
nJabopaTopHas Hocyaa, IprUOOphl U PEaKTHBHI.

3. ['pynnoBbie VYueOHast ayauTopus JJIs TPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHIUBUAYaTbHBIC) tumna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)
KOHCYJIbTAI[U!

4. Texymuii  KOHTpOJb, | YueOHas ayAuTOpUs AJS MPOBEIEHUS 3aHATUN JIEKIIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)
aTTecTalus

S. CamocrosTenbHas AyIuTOpUH, OCHAILICHHBIE KOMIIBIOTEPHOW TEXHHKOH C
pabota BO3MOXKHOCTBIO  MOAKIIOYEHUst K  cetn  «HTepHeT»,

MpPOrpaMMOM  SKpPaHHOTO YBEIMYECHHS H  OOCCIICUCHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (400c, 401c, 431c, 329¢)

19




