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1. Heau u 3amayu OCBOEHUS IUCHUILUIMHBI «MOHOOOMEHHBbIE MaTepuasbl IJs
IKO3AIIUTHBIX MPOLECCOB)

1.1 Heapb aucuMnJInHbI

Henp mucuummmael «MOHOOOMEHHBIE MaTepuanbl IS SKO3AMUTHBIX TMPOIECCOB» —
dbopMupoBaHUe 3HAHMN 1O MOHOOOMEHHBIM M MEMOpaHHBIM METOJIaM 3alllUThl OKpY>Karouei
Cpeibl, IPUMEHSIEMbIX B PA3JIMYHBIX TEXHOJIOTMUECKUX MPOIECCaX.

1.2 3agauy JUCHUNINHBI

— chopmupoBaTh 3HaHHS O CIOCO0AaX TONYYCHHS W (U3HMKO-XMMHYECKUX CBOMCTBAX
HOHOOOMEHHBIX MaTepHaJIOB;

— copMUpPOBATh 3HAHUS O PABHOBECHH B CHCTEMaxX ¢ HOHOOOMEHHBIMH MaTepHallaMu;

— o0ecneunuTh YCBOCHHE TEOPETHUYECKHX OCHOB U 3aKOHOMEPHOCTEH KMHETHKHU IMPOLECCOB
MepeHOoCa B I/IOHOOGMGHHBIX MaTcpuraiax;

— Ppa3BUTb YMCHHUA 110 HCIIOJB30BAHUIO I/IOHOO6MCHHLIX MaTCpraJioB i1 PCUICHUA
9KOJIOTUYECKHX MPOOIIEeM;

— Pa3BUTh y CTYICHTOB HaBBIKK PaOOTHI C YI€OHON W HAYYHOH JIUTEPATYPOH.

1.3 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Juctumimna «MloHooOMeHHbIe MaTepUabl Al SKO3AIIUTHBIX MPOIIECCOB» OTHOCUTCS K
JUCLMIUIMHAM 10 BbIOOpYy BapuaTuBHOM uactu bioka Bb.1 yuebnoro mmana OOIlI BO mo
HarnpasieHuto moaroroBku 20.03.01 Texnocdhepnass GezomacHOCTh. M3ydeHHIO AMCIUTUTHHBI
«MloHOOOMEHHbIE MaTepHaibl s SKO3AIIUTHBIX MPOIECCOB» JOJDKHO IPEIIeCTBOBAThH
W3ydeHUE JUCHUIUIMH «MeMOpaHHbIE TEXHOJIOTHM B  OOCECIEYeHUH TeXHOChEepHOH
6e3omacHocTH. IIpu oCBOGHMM AaHHOW NUCIMIUIMHBI 00y4aromuecs JOJKHBI UMETh 3HAHHS 1O
(GU3NYECKON, AHAIUTUYECKOW W OPraHWYeCKOW XWMHH, yMEHHE paboTaTb ¢ XUMHUYECKOU
MIOCYJI0OM Y pEaKTUBAMHU.

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0yYeHHS MO JAUCHHUILUIAHE (MOIYJIIO),
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeIbHOM
NPOrpaMMblI

N3ydyeHne naHHOW IUCIUIUIMHBI HAmpaBlIeHO Ha (HOpPMHUpPOBAHHWE Yy OOYYAIOIIUXCS
CIEAYIOIIMX KOMIETEHII:
o0mexkyabTypHbIX (OK):
- CIIOCOOHOCTHIO K Mo3HaBaTenbHOU nesrenbHocTu (OK-10);
- CHOCOOHOCTBIO MCIIOJIB30BaHUS OCHOBHBIX NMPOIPAMMHBIX CPEJICTB, YMEHHUEM IMOJb30BAThCA
I100aNbHBIME  MH(POPMAIIMOHHBIMH  pECypcaMu, BIAJCHUEM COBPEMEHHBIMU CpEICTBaMU
TEJIEKOMMYHHUKAIMH, CIIOCOOHOCTBbIO HCIOJb30BaTh HAaBBIKM paboThl ¢ uHpopManuen wus3
Pa3IMYHBIX UCTOYHUKOB IS pEeUIeHUsT TPOPECCHOHAIBHBIX M coMabHbBIX 3ama4d (OK-12);
oomenpodeccunonanbubix (OIIK):
- CIIOCOOHOCTh YYUTHIBaTh COBPEMEHHBIE TEHACHIIMM Pa3BUTUS TEXHUKU U TEXHOJOTUH B 00Ja-
CTH o0ecrieueHus: TEXHOCPEPHOH 0€30MacCHOCTH, U3MEPUTEIILHON W BBIYMCIUTEIBHON TEXHUKH,
nH()OPMAIIMOHHBIX TEXHOJOTUH B CBOEH npodeccnonanbHou nesarenbHocta (OITK-1)
npogeccnonanbubix (IIK):
- CIOCOOHOCTHh OPUEHTUPOBATHCS B OCHOBHBIX ITpodiiemMax TexHochepHoit 6e3omacuoctu (I1K-
19).

No HNunexc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBL
g, | KOMIET | KOMIETEHLH (i eé 00yuaroIuecs J0KHBI
SHITUHN JacTH) 3HATh yMeTh BJIA/1eTh
1. OK-10 | cmocoOHOCTBIO K | ~-OCHOBHEIE - ONpPEAEIISTh | OCHOBHBIMU
MO3HABATEIHLHON TTOHSITHS Y | pABHOBECHBIE U | METOJaMH
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Ne HNunexc Copnepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBI
Hlj[ KOMITET | KOMIIETCHINH (WIn e 00yyarouecs J0JKHBI
| enmuu YacTH) 3HATh YMeETh BJIaJE€Th
NesITeIbHOCTH TEPMHUHOJIOTHIO | KUHETUYECKUE UCCJIEIOBAHUS
B obmactH | Gpu3MKO- PaBHOBECHBIX
HMOHHUTOB U | XUMUYECKUe u
OCHOBHBIC XapaKTePUCTUKU | KUHETUYECKUX
¢$usuKo- HMOHOOOMEHHBIX bu3uKo-
XUMHYECKHE MaTepUaIoB MO | XUMHYECKHUX
CBOICTBa CTaHJIaPTHBIM XapaKTepUCTH
HOHOOOMEHHBIX | METOJUKAM; K
MaTepHuasoB; HOHOOOMEHHBI
X MaTepHUAJIOB;
2. OK-12 | cmocoOHOCTBEIO OCHOBHEIE HaXOJIUTh HaBbIKaMU
WCIIOJIb30BAHUS HUCTOYHUKH Hay4YHO- CaMOCTOSITEIb
OCHOBHBIX Hay4YHO- TEXHUYECKYIO HOM pPaboTHI ¢
MPOTPaMMHBIX TEXHUYECKOH uH(pOpPMALIUIO B | HAYYHO-
CPEACTB, yMeHueM | uHopManuu, B | TaHHOU TEXHUYECKOU
[10JIb30BaTLCS TOM YUCIIE | IPEAMETHOU u yueOHO
I00aTbHBIMHU HOPMAaTHBHO- obmacTy, uHdopmarmen
nH(GOPMAIMOHHBIMU MIPABOBYIO pa3MEIICHHBIX B | U3 Pa3IUYHBIX
pecypcamu, JOKYMEHTAIMIO, | TOM  YHUCJIE€ B | HCTOYHUKOB
BIIAJICHUEM HAy4YHBIC TI100aTbHBIX JUISL  pEIICHUs
COBPEMEHHBIMHU nyonukanuu U | ”HPOPMAIIMOHHBI | TPOQeCcCHOHAIT
CpeacTBaMu HUCTOYHUKH, X pecypcax; BHBIX 33]1aY;
TEJIEKOMMYHUKAIIUNA, | pa3MelIeHHbIEC B
CIOCOOHOCTBIO TI100aTbHBIX
MCIIOJIb30BaTh HABBIKK | MH(OOPMALIMOHH
paboThI C| BIX  pecypcoB
nHpopmanmen u3 | cetu MHTEpHET.
pa3IMYHBIX
HUCTOYHUKOB TUISt
pelieHus
pOoeCCHOHAIBHBIX H
COLIMATIBHBIX 33734
3. OIIK-1 | cnocoGHOCTBIO COBPEMECHHBIC BBIOMpaTh Han0OO- | HABBIKAMH
YYUTHIBATH TEHCHITNH Jee TOIXOJSIINE | TOMCKA, "
COBpEMEHHBIE pa3BUTHUA MOHOOOMEHHBIE aHaM3a u
TEHJCHIIMA DPAa3BUTHUS | TEXHUKHU U | MaTepuanbl ISl | O0OOIICHHS
TEXHUKHU U | TEXHOJOTUH ¢ | pellleHusl MOCTaB- | HAy4YHO-
TEXHOJIOTHIt B | IpUMEHEHUEM | JICHHBIX 3aJa4 B | TEXHUYECKOMH
obnactu oOecrieueHusi | HOHOOOMEHHBIX | 00MacTH  TEXHO- | HH(popManuu
TeXHOCepHOU MaTepuaioB B | chepHOI 6e3- | mo cmocobam
0e30macHOCTH, obnacTu OITACHOCTH; IPUMEHEHUS
U3MEPUTEIILHON u | obecrieueHUs MOHOOOMEHHBI
BBIYHCIUTEIIBHOM TexHOChEepHOU X MaTepuaioB
TCXHUKH, 0e30I1acHOCTH; JULST
WH(pOpPMaIMOHHBIX obecrieueHus
TEXHOJIOTHII B CBOeH TexHochepHoU
po¢ecCuoHATBHON 0e30macHOCTH
JeSITeIbHOCTH, u;




HNunexc Copnepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBI

HN:‘; KOMITET | KOMIIETCHINH (WIn e 00yyarouecs J0JKHBI
| enmuu YacTH) 3HATh YMeETh BJIaJE€Th
4. IIK-19 | cmocoOHOCTRIO OCHOBHBIE paccuuThIBaTh HaBBbIKAMH
OpUEHTUPOBAThCS B | oOmacTu HeoOxoIMMoe BBISIBJICHHUS
OCHOBHBIX MpobiieMax | MPUMEHEHUS KOJIMYECTBO OCHOBHBIX
TexHochepHon MOHOOOMEHHBIX | HOHOOOMEHHBIX npooiiem
0€30macHOCTH MaTepHuasoB JIJIsl | MAaTepUaIoOB IS | TeXHOCHEPHOU
pelieHus 3ajad | pearu3anuu 0e30MmacHOCTH,
o0ecrnieueHus TEXHOJIOTUYECKHX | KOTOpPbIE
TexHoc(hepHOU | MPOIECCOB, MOTYT  OBITh
0€30MacHOCTH; | MPUMEHSAEMBIX pelIeHbI C
TUTSE pENICHHUs | TIOMOIIBIO
3a1aqy COBpPEMEHHBIX
TexHochepHoOU TEXHOJIOTH,
0e30IacHOCTH; HCITOJTh3YIOIITH
X
MOHOOOMEHHBI

€ MaTepuabl.

2. CTpyKTYpa M coepKaHHe JMCIHIIIHHbI

2.1 Pacnipeesienne TPyA0EMKOCTH IMCIUIJIMHBI 110 BUJAaM padoT
OO6mas Tpy10€MKOCTh AUCHUILTUHBI cocTaBisier 5 3ad.ef. (180 "acoB), ux pacrpeneneHue 1o

BHJIaM paOOT MPEACTABICHO B TAOJIUIIE

Bun yueGHO# paboThI Bcero Cemectpsl
4acoB (dachrn)
7

KonTakTHasi pabora, B TOM 4YHCJI€: 98,2 98,2
AyauTOpHBIE 3aHATHS (BCEro): 90 90
3aHgaTHs IEKIIUOHHOIO TUIA 36 36 - - -
JlaGopaTopHbie 3aHITHS 54 54 - - -
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPaKTHYECKHE 3aHATHSA) i ) ) i
WNnas koHTaKTHasA padora:
KoHnTtpoisb camocTositenbHOM padoThl (KCP) 8
[Ipomexxyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHass pad0oTa, B TOM YHCJIE: 81,8 81,8
[TonroroBka K BBHIOJHEHUIO U 3aIUTE J1a00PaTOPHBIX 37 37 i i i
pabot
IToaroToBka K TEKyeMmy KOHTPOJIIO 34,8 34,8 - - -
[ToarotoBka K NpOMEKYTOUYHOMY KOHTPOJIO (3a4ET) 10 10 - - -
KonTpoJb:
IToaroroBka K 3K3aMeHy -
O0umas Tpy10eMKOCTh Jac. 180 180 - - -

B TOM 4HcCJIe KOHTAKTHAsA 982 | 982

padora

3a4. e 5




2.2 CTpyKTypa AMCHMIIMHBI:

Pacnpenenenue BUoB ydeOHOU pabOThI M UX TPYAOEMKOCTH IO pa3esiaM AUCHUIUINHBL.
Paznenbl nUCIUIIIMHBL, U3y4aeMble B 7 CEMECTpE.

KonuyecTBo wacos
Ne HanMenoBanwue pa3aenoB (Tem) Beero Ayfl;T:TI;HaH BHei,};%PéTT(;pHaﬂ
JI 113 | JIP CPC
1 3 4 5 6 7
Knaccudukanmst HOHOOOMEHHBIX
1. |maTepuanoB, X CTpoeHUE, PU3UKO- 48 10 - 14 24
XUMHUYECKHE CBOMCTBA M METOJIbI MOJTYUCHUS
5 PaBHOBecue B rveTeporeHHoﬁ cucTreMme 59 10 i 13 24
MOHOOOMEHHBIN MaTepHall - pacCTBOP
Kunetnka HOHHOTO 0OMEHA B CHCTEME
3. |MOHOOOMEHHBIN MaTepuas/pacTBOP 37 6 - 14 17
AJIEKTPOJIUTA
4.  |MemOpaHHas 3JCKTPOXUMHUSI 34,8 10 - 8 16,8
Hmoeo no oucyuniune: 171,8 36 - 54 81,8

[Mpumeuanue: JI — nexmuu, [13 — mpakrtuyeckue 3anstust / cemuHapbl, JIP — maGopaTopHbie
sansTusi, CPC — camocrositenbHas paboTta cTyneHTa

2.3 Conep:xanue pa3iejioB TUCHUNIMHBI:
2.3.1 3ansaTHA JeKINOHHOI0 THIIA

HaumenoBanue dopma TEKyIIEro
Ne Coneprxanue paszena
paszzaerna KOHTPOJISI
1 2 3 4
1. Knaccudukanus WNonnslii 00MeH U HOHOOOMEHHBIC Tect Nel
MOHOOOMEHHBIX MaTepuaibl AJIs SKO3aIIUTHBIX ITPOLIECCOB.
MaTepHaloB, UX TexHuueckas 3BOIIONNA HOHOOOMEHHUKOB.
ctpoenune, pusuko-  |Kiaccudukamysi HFOHUTOB.
XUMHUYECKHE [Ipupoausie nvoHOOOMeHHBIE MaTepuanbl.  |KoHTponpHas pabota
CBOMCTBAa Y METOJBI Nel
2. NIOJIy4CHUS Honutel Ha OcHOBE CUHTeTHUYECKUX cMoj.  |KoHTpospHas paboTa
CuHTe3 HOHOOOMEHHHUKOB. Nel
3. HNonooOMmeHHbIe MEMOpaHBI: KonTtponsHas padora
Kiaccuukanms, CTpyKTypa, IoJIy4eHHe 1 No2
CBOMCTBA.
4. MeTo1bl uCCaE0BAaHUS CTPYKTYPbI KoHnTtposbHas padota
HMOHOOOMEHHBIX MaTepHajIoB Ne2
5. PaBHOBecHE B T€TEPOr€HHOM CUCTEME. KoHnTtposbHas padota
PaBHOBECHE B Habyxanue HOHUTOB Ne2
6. TreTeporeHHOMU MopenbHble IpeACTaBICHUs HaOyXaHHs KontponsHas pabora
CUCTCMC HMOHHUTOB No2
7. |noHooOMenHbIii PaBHOBeCHE HOHUT - PACTBOP KoHnTponbHast pabota
MaTEpHal - paCTBOP  |gesyekTpoIHTa Neo2
8. PaBHOBecHE MOHUT-PACTBOP CUIIBHOTO KonTtposnpHas pabota
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AIEKTPOJIUTA No2

9. HNonooOMeHHoe paBHOBecue. YpaBHeHue |KonTponbpHas paborta
Huxkonbckoro No2

10. OcHOBHBIE 3aKOHOMEPHOCTH TipoTekanusi  |KoHTponsHas paboTta
MOHHOTO 0OMEHA B CHCTEME MOHOOOMEHHBI Ne3
MaTepuas/pacTBOP AIEKTPOJIUTA.

11. |Kuneruka nonHoro (I[loHATHE TUMUTHPYIOIIEH CTAAUN KonTtponsHas pabora
oOMeHa B cucTeMe MOHOOOMEHHOM PEaKIIUU B TETEPOTCHHOM Ne3
MOHOOOMEHHBIH cucreme. ['enieBas v MJICHOYHAs] KHHETHUKA
MaTtepua/pacTBop MOHOOOMEHHOM PEaKIuu B CUCTEME
AJIEKTPOJIUTA MOHOOOMEHHBIN MaTepua/pacTBop

IIEKTPOJINTA.
12. OKCHepUMEHTAJIbHBIE METOABI U3YUEHUS KonTtponsHas pabora
KMHETUKU HOHHOTO 0OMeHa Ne3
13. TpancnoptHbie cBolicTBa MIOHOOOMeHHBIX  |[KoHTponbHast paboTta
MeMOpaH Ne3
14. CeneKTUBHOCTh HOHOOOMEHHBIX MeMOpaH |KoHTponbsHas paboTta
Ne3

15. |MembpanHnas DIIEKTPONPOBOTHOCTH HOHUTOB KonTtponbHas padota
IIEKTPOXUMHUS Ne3

16. DIIEKTPONPOBOTHOCTH HOHOOOMEHHHBIX KoHnTtposbHas padota

MeMOpaH. Ne3
17. JByx(daznast MoJie7b TPOBOIUMOCTH KoHnTtposbHas padota

MOHOOOMEHHBIX MaTepHajIoB Ne3

2.3.2 3aHATHA CEMMHAPCKOr0 THIIA YI€OHBIM IIJIAHOM HE IPEYCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne Hamverosarie HaunmenoBanue 1ab0paTopHbIX paboT Popwa Tekymero
paszzaerna KOHTPOJISI
1 2 3 4

1. Knaccupukanus 1. KonauiuonnpoBanue HOHOOOMEHHBIX 3amura
MOHOOOMEHHBIX MaTepPHAJIOB. nabopaTopHOH

2. MaTepUaJioB, UX 2. IlepeBo HOHOOOMEHHBIX MAaTEPUAIIOB B paboThl,
CTpoeHHE, PU3UKO-  |pa3InYHyI0 HOHHYIO GOpMYy. BKJTIOYAOIIAS

3.  |XHMHYECKHE 3. Onpenenenre 0OMEHHOM eMKOCTH MIPOBEPKY
CBOMCTBA U METOAbI HNOHOOOMEHHBIX MaTepHUajIoB. IINCBMCHHOT'O OTUCTA

4. MOJTy4YCHUA 4. Onpenenenue MWIOTHOCTH 10 JJAOOpaTOPHOU

MOHOOOMEHHBIX MaTepUasoB. paboTe U yCTHBIN

5. 5. Omnpenenenue BIarocoaepx aHus u V/WJIM TIAChMEHHBIH

TUAPATHOW EMKOCTH HOHOOOMEHHBIX OIpoc
MaTepUaoB.

6. PaBHoOBecue B 6. OnpeneneHne U3MEHEHUS JIMHEUHBIX 3amura
reTEpOreHHOU pa3MepoB MeMOpaH NMpHu UX HAOYXaHHUU. nabopaTopHOi

7. cucremMe 7. N3ydenue copOLUU 3IEKTPOIUTOB paboThl,
MOHOOOMEHHBIN MOHHUTAMU PA3JIMYHOTO TUTIA. BKJTIOYAOIIAS

8. MaTepuai - pactBop (8. 3ydeHue copOIIU HEITEKTPOIUTOB MIPOBEPKY

MOHOOOMEHHBIMH MaTepHaJlaMu. MMCBMEHHOT'0 OTYeTa

9. Kunertrka nonsoro |9. M3ydeHnue ckopocTH HOHHOTO oOMeHa B | 110 J1ab0paTopHOi

oOMeHa B cucTeMe

CHCTEME HOHIIOJIMMEP-PACTBOP

paboTe u yCTHBIN
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MOHOOOMEHHBIH AJIEKTPOJIUTA W/WIH IACHMEHHBIH
10. |marepuan/pacTBop 10. Onpenenenne KaxKymencs: KOHCTAHTBI orpoc

AJIEKTPOJIUTA paBHOBECHs B CUCTEME HOHUT-PACTBOP.
11. |MembpanHnas 11. Onpenenenne yneabHOM

ANEKTPOXUMHUS AIIEKTPOTPOBOTHOCTH HMOHOOOMEHHBIX

MeMOpaH.
2.3.4 IlpuMepHasi TeMaTHKa KYPCOBBIX PadoT (NMPOEKTOB) Y4YCOHBIM IIJITAHOM HE
PEeayCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAMYECKOT0 oO0ecmeyeHHUs JJIs1 CAMOCTOSITEJIbHOM
padoThI 00yYaOIIUXCS MO JUCHUIINHE

Bun CPC

[Tepeuensb yueOHO-METONUECKOTO 00ECTICYCHUST TUCITUTUIUHBI T10
BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThl

2

3

IloaroroBka K BEI-
IIOJITHCHHUIO U 3alIUTC
7a00paTOPHBIX pabOT

1. MeToandeckne peKOMEHIAlMKU K OpraHu3aluy ayguTOPHOU 1
BHEAyIUTOPHOH (CaMOCTOSATEHHON) paOOThI CTYICHTOB:
Metoandeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok,
A.B. becnanos, H.B. Jloza. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

2. Kononenko H.A., lemuna O.A., Jloza H.B., ®anmuna 1.B.,
[Mxupckas C.A. MemOpaHHas 3JEKTPOXUMHSL: JTaOOPATOPHBIN
npakTukyM // Yueb. nocobue. Kpacnonap, Kyol'Y, 2017.

[ToaroroBka Kk TeKy-
IIEMY KOHTPOIIO

1. Kononenko H.A., llemuna O.A., Jloza H.B., ®anmuna N.B.,
xupckas C.A. MeMmOpaHHast 371€KTPOXUMHUS: JTa00PaTOPHBIHA
npakTuky™m // Yae6. mocobue. Kpacunonap, Kyol'y, 2017.

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

3. JletixknH, FO.A. ®u3nK0-XUMHYECKHE OCHOBEI CHHTE3a
MOJIMMEPHBIX COPOSHTOB [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / FO.A. Jlelikun. — DnekTpoH. naH. — MoOCKBa :
WznarensctBo "Jlaboparopus 3nanmii", 2015. — 416 c¢. — Pexum
nocrtyna: https://e.lanbook.com/book/70769.

[Toaroroska k mpo-
MEXKYTOYHOM aTTe-
cTanuu (3a4er)

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

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

3. bepesuna H.II. Dnexkrpoxumus MeMOpaHHBIX CUCTEM. YueO.
nocobue. Kpacuomap, KyoIl'V, 2009.

4. JletixkuH, FO.A. ®U3HKO-XUMUYECKHE OCHOBBI CHHTE3a
MTOJIMMEPHBIX COPOCHTOB [ DIEKTPOHHBIN pecypc| : yueOHoe
nocodue / FO.A. Jleiikun. — DnekTpoH. naH. — Mocksa :
NznarensctBo "JlaGoparopus 3nanmii", 2015. — 416 ¢. — Pexum
nocryma: https://e.lanbook.com/book/70769.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YYaIOUXCS W3
YKCJla MHBAJIKUIOB U JIML C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 370p0oBbs (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUUYCHUSAM UX 3[J0POBbS U BOCIPUATHUS UH(DOPMAIUK:

JUnist U1 ¢ HapyIIEHUSIMH 3PEHUS:
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— B TIe4aTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JUiist TUT ¢ HApyYIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

I[JIH JIAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:
— B IIe4aTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

Jns popmupoBaHus NpoQecCHOHATIbHBIX KOMIIETEHIMHM B Ipoliecce OCBOEHUs Kypca
UCTIOJIB3YeTCSI TEXHOJIOTHUS MPO(ECCHOHATLHO-PAa3BUBAIOIIETO O0yUYEeHHUs, PeaycMaTpUBaloIas
HE TOJIBKO Ilepefjady TEOpPETHMYECKOr0o MaTrepuana, HO W CTHMYJIMPOBAHME IO3HABATEIIBHBIX
JNEUCTBUM CTYAeHTOB. IIpu npoBeieHNN JIEKIIMOHHBIX 3aHATUI UCIIOJIB3YIOTCS MYJIbTUMEIUNHBIE
npe3eHTaluu. B pamkax 1ab0opaTOpHBIX 3aHATHI NPUMEHSIOTCS METOBI IPOEKTHOTO 00y4YeHUs
U UCCIIEA0BATEIbCKUE METOBL. B mponecce caMOCTOATENBHON NEATEIBHOCTH CTYIEHTHI HAXOIAT
U aHATU3UPYIOT MEPEIOBYI0 HAyYHO-TEXHMUYECKYI0 MH(OpPMAIMIO, HCHOJIb3ys HMEIOLIYIOCS
JUTEPATypy U MHPOPMALMOHHBIE TEXHOJIOTHH.

JUid M ¢ OTpaHWYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbsl IIPENYCMOTPEHA OPraHU3aLUs
KOHCYJIBTALIMI C UCIIOJb30BAHUEM IEKTPOHHOM IIOYTHI.

Cemectp Bup 3anstuii Hcnonb3yeMble UHTEpAKTUBHBIE KonnuectBo
(JI, ITP, JIP) o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB
JI MopenupoBanue mpoOIEMHBIX 34
CUTYAIIHi, JICKIUSI-BU3yaJTUu3alysl.
7 113 Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI -
JIP Beimonnenue maGoparopHeix palboT B 30

MaJIbIX Tpymmax; 00paboTka pe3yIbTaToB
AKCIIEPUMEHTA U TMPEACTABICHUE IOy~
YEHHBIX JIAHHBIX B BUJE TPaPUKOB U Ta0-
JINII.

Uroro: 64

4. OueHoYHbIE CPeCTBA AJIA TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH U IPOMEKYTOYHOM
arrecTauMu

4.1 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA TEKYLIEro KOHTPOJIsI

Tekymass arrecranys IPEANOIaracT yCTHBIM M IHCbMEHHBIM KOHTPOJb YCBOCHHUS
OCHOBHBIX MOHATUH. I[IpuMep TecTOB H 3aJaHUil MO OTIAEJIbHBIM TEMaM JIEKIUU IS
MPOMEKYTOUHOI'O KOHTPOJISI 3HAHUN CTY/I€HTOB.

JlucuuniauHa 3aBepUIaeTCs 3a4€TOM, Ha KOTOPOM IPOBEPSETCS YCBOCHHWE 3HAHUU M
YMEHHA TPUMEHSITh OTH 3HAHUS A1 J(PQPEKTUBHOTO HCIOIB30BAHUS HMOHOOOMEHHBIX
MaTepuasoB B PEIICHUU IKOJIOTUYECKUX MPOOIEM.

Tect mo Teme «AoOHHBIH 00MEH U MOHOOOMEHHBIE MATEPHUAJIBI VISl IKO3AMMTHBIX
MPOLECCOB)

1. PacTtBOp asieKTposINTA 3TO
a) IPOBOJHUK IIEPBOIO POJA;
0) MPOBOJTHUK BTOPOTO POJIA;
B) JUDJICKTPUK

2. HonoobMeHHas cMoiia 3T0



10.

11.

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

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

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

CopObuus 310

a) mporiecc GUIBTPAIUHN Yepe3 MOTYIPOHUIIAEMYI0 MeMOpaHy;

0) mpoI1IecC MOTJIOMIEHUS OJHOTO BEIIECTBA APYTHM;

B) MEeMOpaHHBII MPOLIECC pa3/IeJCHHsS BEIIECTB MO/ ACHCTBUEM TPAJNCHTA JaBICHUS.
[TpoBOgHUKH BTOPOTO POJIa UMEIOT

a) IEKTPOHHYIO MTPOBOJIUMOCTH;

0) MOHHYIO TPOBOJUMOCTH;

B) CMEIIIaHHYIO 3JIEKTPOHHYIO M HOHHYIO MPOBOJIUMOCTb.

Huddysus ato

a) MpOIeCC CaMOTPOU3BOJIBHOTO MEPEHOCA BEIIECTBA U3 00JIaCTH C €ro OOJIbIIIEH KOH-
[IEHTpaIMU B 00J1aCTh C MEHbIIIEH KOHIICHTPAIIUCH;

0) mpolecc mepeHoca BemecTBa U3 00IaCTH C €r0 MEHbIIEH KOHIICHTPAIH B 00JIACTh C
OoJbIIeH KOHIIGHTpaLuel Mo/ AeiCTBUEM IpaJeHTa IaBICHUS;

B) MPOLIECC MIEPEHOCA BEIIECTBA B YCIOBHUIX HAJIOKEHUH BHEIIHETO 3JIEKTPUUECKOTO T10-
TSl

DJIEKTPOAHAIIN3 3TO

a) nporecc aAuddy3un BEmecTBa Yepe3 MoaynpoHUIIaeMYIO ITEPErOpoIKY;

0) mporiecc MEMOPAHHOTO pa3/eNieHus, IPH KOTOPOM HOHBI TIEPEHOCITCS Yepe3 MemMOpa-
HY OJ1 IE€HCTBUEM BHEILIHETO AJIEKTPUUECKOTO OIS,

B) Mpoliecc MEMOPAHHOTO pa3/iefeHHs O] IeHCTBUEM TPaJUEHTA JIaBIICHUS.
DNEKTPUUECKUI TOK 3TO

a) TEIUIOBOE JIBIDKEHUE MOJICKYIT;

0) HAanPaBIIEHHOE BMKCHHE 3apsHKEHHBIX YaCTHIL;

B) OPOYHOBCKOE JIBI)KEHUE 3aPsKEHHBIX YACTHIL.

Karuon 3to

a) MOJIOKUTEIILHO 3apsKEHHAs YacTHIIa;

0) OTpHIIaTEIPHO 3apsHKEHHAS YaCTHUIIA;

B) MOJICKYJIA.

DNEeKTPOH UMEET 3apsifg

a) OTpULATENIbHBIH;

0) MOJIOKUTEIBHBIH;

B) HE UMEET.

CM/M — 3T0 eMHUIIAa U3MEPEHUS

a) yAETBHOTO 3JIEKTPUUECKOTO COMIPOTUBIICHHUS;

0) HanpsHKEHUS;

B) yIEJIbHOMN 3JIEKTPONPOBOTHOCTH.

DNEKTPOIUTHYECKAS JTUCCOLUAIUS ITO

a) peakiusl HeUTpaau3aui KUCIOTHI IeNI0YbIO;

0) TUAPONU3 COJIEeH MO IEHCTBHEM MOJIEKYJ paCTBOPHUTEIIS;
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B) pacnaj MOJIEKYJ MIEKTPOJIUTa Ha HOHBI B paCTBOPE WJIN PaCILIaBe.
12. ITpoBOAHMKY NIEPBOTO pOAA UMEIOT

a) BIIEKTPOHHYIO IPOBOUMOCTD;

0) MOHHYIO TPOBOUMOCTH;

B) CMEIIAHHYIO JIEKTPOHHYIO U HOHHYIO TPOBOIUMOCTb.

IIpumepHast kKoHTpoJIbHasi paboTa Nel

1. MaiiTe onpeeseHue CIEeayIOINUM NOHITHSIM:

Katnonur — 510

Kouon — 310

QDyHKIMOHANbHAS IPyNIa

2. PaccuuraiiTe Maccy 4YMCTOrO THIpOKCHIa HaTpus, coaeprxkaiuerocs B 200 M pactBopa ¢
maccoBoit goneit NaOH 25%. [1notHocTh pacTBOpa paBHa 1,27 r/miL.

3. Kakue QpyHKIIMOHAIbHBIE TPYIIIBI COAEPKUT cMona KY-2?

4. Hanmmute ypaBHEHHE HOHHOTO 0OMeHa (B MOJICKYJISIPHOM, TTIOJTHOM U COKpAIIEHHOM HOHHOM
Buze) 1 cucreMbl: KY-2 B H - popme nomeruen B pactsop cynbpara e CuSOs.

IIpumepHasi KOHTpoJIbHas1 padoTa Ne2

l. Yro takoe obmiast mopucTocTh? YTo MmoipasyMeBaroT 1o TEPMUHOM “TIopa” MPUMEHH-

TEIbHO K MOHUTaM?

2. Yro Takoe HaOyXaHHUE HOHUTOB M YeM OHO O00YCIIOBJIEHO?

3. Kak Bnusier Ha HaOyxaHHEe HOHUTOB KOHIIEHTpaIUsl paBHOBeCHOTO pacTBopa? [Touemy?

4. Paccuunraiite Bnarocoaepsxanue B oopasiie M®-4CK mo ciaeayromum dKCIepuMEHTaTb-

HBIM JaHHBIM:

m(6rokca),r | m(6rokca+Habyxmias MemOpaH), T | m(0rokca+cyxas MmemMOpaH), T
skeskok ek sk

IIpumepHast kKoHTpoOJIbHast pabdoTa Ne3

1. ITonnas oOMeHHass eMKOCTb cyXoro cynbdokaTtnonuta KY-2-8 paBHa 4,8 MOJIb-3KB/KT.
Onpenenure npeaeTbHO BO3MOXKHOE KordecTBo (B T) 6apust (I1), koTopoe MokeT moraoTuTh 1.2
KT MCXOJHOro noHuTa B Na'-popmMe u3 pactBopa, comeprkainero HuTpaT 6apus. Hamummre
YpaBHEHUS MPOTEKAIOIINUX PEAKIIUN B MOJICKYJISIPHON, HOHHOW U COKPAIICHHOW HOHHOM opMme.
ATomHas macca Oapus cocrasiser 137,327 a. e. M.

2. KakumMu OCHOBHBIMHU CBOMCTBAMH JIOJDKHBI 00J1a7aTh MOHOOOMEHHBIE MaTepUaIbI?

4.2 ®oHI OLIEHOYHBIX CPEICTB VISl MPOBEAeHUA MPOMEKYTOUYHOM aTTecTaluu

dopma KOHTPOJS UIsl MPOBEACHUS MPOMEKYTOYHOW AaTTeCTallud 10 JUCIUILINHE —
3ayer.

CryneHTsl 00s3aHBI CIaTh 3a4€T B COOTBETCTBUU C PACIUCAHUEM U yYEOHBIM TLIAHOM.
3auer sBnseTcss GopMOil KOHTPOJIS YCBOCHUS CTYJEHTOM Y4eOHOM MpOorpaMMbl MO AUCLUUIUIMHE,
BBITIOJTHEHMSI 1a00paTOPHBIX M KOHTPOJIBHBIX pa0oT. 3a4eT MO MPOCIYIIaHHOMY KypCy MOMKET
OBITh BBICTABJIEH Ha OCHOBAaHUHU OLIEHKH JESATENILHOCTH CTYJIEHTa B CEMECTpe, a UMEHHO - IO
MOCEIIAEMOCTH JICKIUI, pe3ylbTaTaM BBHIMOJHEHHS KOHTPOJBHBIX W JIAOOpaTOPHBIX padoT.
3amuTa 7a00paTOpHBIX PAOOT OCYIIECTBISETCS B TEUEHHE CEMECTpa IOCE BBIMOJHEHUS
IKCIIEPUMEHTATBLHONW YacTH paboThl HA OCHOBAHWHU MPOBEPKH MUCHBMEHHOTO OTYETa U YCTHOTO
W/WM TMCBMEHHOTO OIpoca OO0ydJaromuxcs Mo Teme JabopatopHoil paboTel. [lpum sTOM
JOIyCKaeTcsl Ha Oo4HOW ¢dopme oOydeHus mpomyck He Oosee 20% 3aHATHH, ¢ 00s3aTEIBHOM
OTpabOTKON TPOMYIIEHHBIX JIA00paTOpHBIX pPaboT. CTyHEHTH, y KOTOPBIX KOJHYECTBO
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MPOITYCKOB TPEBHIIIACT YCTAHOBJICHHYIO HOPMY, HE BBIMOJHUBIINE BCE BHIBI paboT U
HEYJOBJIETBOPUTEIFHO paboTaBIIE B TEUEHHE CEMeCcTpa, MPOXOoAiaT cobeceoBaHUE C
MPEINoaBaTesieM, KOTOPbIA OINpaIllMBaeT CTyACHTa HAa MPEAMET BBISBICHUS 3HAHHS OCHOBHBIX
MOJIOKEHUH  JUCHMIUTMHBL.  JIg  momydeHus 3adera OOydYarOmUKACA  JODKEH  JIaTh
YAOBJIETBOPUTEIbHBIE OTBETHI HA BCE BOIPOCHI.

Kpurepumn oueHku:

- OI¢HKaA <«GadYTE€HO0»: CTYIACHT BJIAaJACCT TCOPCTUYCCKUMHU 3HAHHUAMHU II0 OaHHOMY
paszeny, 3HAeT OCHOBHBIE CBOICTBa, 0OJacTHM MNPUMEHEHMS, METOJbl HCCIIEJOBAHUS
MOHOOOMEHHBIX MaTEPUAJIOB, JIOIMYCKAeT HE3HAUUTENIbHBIE OIIUOKH; CTYJACHT yMEEeT MPaBHIbHO
OOBSACHATH IKCIIEPUMEHTANIbHbIE IaHHbIE C IPUMEHEHNEM TEOPETHUECKUX MPECTABICHUN.

- OIlEHKAa «He 3a4YTeHO»: Marepuajl HE YCBOGH WM YCBOGH YaCTUYHO, CTYACHT
3aTpyIHSETCS B ONMCAHUU OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEPHUAaIOB, HE MOKET MPUBECTU
KOHKPETHBIE MPHUMEPHl MAaTEpUaloOB, COOTBETCTBYIOIIMX 3aJaHHOMY HabOpy CBOIICTB,
3aTpyIHSETCS] MPUBECTU MPUMEPhl METOAOB UCCIIEI0BAaHUSI OCHOBHBIX CBOMCTB MOHOOOMEHHBIX
MaTepHUaoB.

BOHpOCbI AJIA MOATOTOBKH K 3a49€TYy MO AUCHUIIJIMHE:

Knaccudukanus 1 oCHOBHbIE CBOWCTBAa HOHOOOMEHHBIX MaTepHalIoB.

[TpuponHble HOHOOOMEHHBIE MaTEpUAIIBI.

HNonooOMeHHbIe MaTepHalibl HA OCHOBE CHHTETHUECKUX CMOJI.

Kunkue noHoOOMEHHBIE MEMOpPaHBI.

Knaccudukanus noHooOMEeHHBIX MEMOpaH.

[TosryueHne TOMOTeHHBIX U FeTePOT€HHBIX HOHOOOMEHHBIX MEMOpaH.

CTpyKTypa CHHTETUYECKHX HOHOOOMEHHBIX MaTepUAJIOB U METOBI €€ UCCIICAOBAHMS.

OcHoBHbIE 00/1aCTH TPUMEHEHNS HOHOOOMEHHBIX MaTepUasoB.

PaBHoBecue B rereporeHHoil cucreme. HaOyxanue nonntoB. @akTopbl, BAUSIOMIUE HA

HaOyxaHue.

10. ®U3MKO-XUMHUYECKHE XapaKTEPUCTUKN HOHOOOMEHHBIX MaTepHalioB: 0OMeHHasl, THIpaTHAas
1 COpOITMOHHAS EMKOCTb.

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

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

13. Curossiii 3pdexr u 3pdexr BoicamrBanus. CUIIbI B3aUMOACHCTBHS.

14. PaBHOBeCHE HOHUT-PACTBOP CHIIBHOTO AJIEKTPOIUTA. TepMOAMHAMHUYECKOE YPAaBHEHUE
JloHHaHa 1 ero aHanus.

15. YdeT HEOTHOPOIHOCTH HOHUTOB TIPH COPOITUHU CHIIBHBIX DJICKTPOJIUTOB.

16. MonooOmeHHOe paBHOBecue. M3oTepma oOMeHa, kod(h(PHUIMEHTHI pa3aeeHus, pacipeaene-
HUS ¥ paBHOBECHSI.

17. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHU HOHHOTO 0OMEHa B Fe€TEPOr€HHBIX CHCTEMAax
MOHOOOMEHHBIM MaTepual -pacTBOpP JIEKTPOJIUTA.

18. MexaHu3M HOHHOTO OOMEHa B CHCTEME HOHOOOMEHHBII MaTepual -pacTBOP NMEKTPOIIHTA.
JlumuTHpyromas cTaausi peakiiui HOHHOTO 0OOMeHa.

19. DxcnepuMeHTalIbHbIE METOABI H3y4YeHUsI KHHETHKH HOHHOTO 0OMEHa B CHUCTEME HOHO00-
MEHHBI MaTepua -pacTBOP IEKTPOIUTA.

20. DAEKTPONpPOBOAHOCTH HOHOOOMEHHBIX MATEPUAIIOB.

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

22. IlepdTopupoBaHHBIE HOHOOOMEHHBIE MEMOPAHBI JIJIS TTOTYUYEHUS XJI0pa U IIEJI0UH.

VXN R WD —
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OueHoYHBIE CpeaCcTBa IS MHBAIHIOB U JIMIl C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUX0(DU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIUIAM U JIMLAM C OTPaHHYCHHBIMU BO3MOXHOCTSIMH 370DPO-
BbsI IPEJIOCTABIISACTCS JOTIOJIHUTENLHOE BPEMs JIJIs IIOATOTOBKU OTBETA;

— IIpU TIPOBEJICHNUH MPOLEAYPHI OLCHUBAHUS PE3yJIbTaTOB OOYUCHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBACTCS UCTIOIb30BAHNE TEXHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSAMU;

— IIpU HEOOXOAUMOCTH JJIs1 00yHAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI
¥ MHBAJIMJIOB NPOLEAypa OLECHUBAHUS PE3YJIbTATOB OOYYCHHUS IO JUCIMIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS WHBAJIUIOB U JIUI C OTPAHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBbSI 110 TUCHUIUIMHE (MOJIYJIIO) NMpeaycCMaTpUBAeT MPEOCTaBICHHE HH-
dopmaryu B popmMax, aanTHPOBAHHBIX K OTPAaHHMYCHUSAM HX 3I0POBbS U BOCHIPUATHI HHPOpMa-
U

JI7st ULl ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOM (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst ULl ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amiiapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

5. IlepeyeHb OCHOBHOH M [ONOJHUTEJbHON Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS TUCHUIIIMHBI (MOIYJISA)

JIns 0cBOCHMS TUCUMIUIMHBI MHBAIUIAMU U JTULIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSAMH
3I0POBBSl MUMEIOTCSl W3/aHMsI B DJEKTPOHHOM BHUIE B DJIEKTPOHHO-OMOIMOTEUHON cHCTEME
«JIaHby.

5.1 OcHoBHasi TUTEpaTypa:

1. Kononenko H.A., lemuna O.A., Jloza H.B., ®anuna W.B., llIkupckas C.A. Membpan-
Hasl JIEKTPOXUMHUS: JJabopaTOpHbIN MpakTukyM // Y4ueb. mocobdue. KpacHonmap, Kyol'Y,
2017.

2. Jleiikun, FO.A. ®U3UKO-XUMHUYECKHE OCHOBBI CHHTE3a IMOJIMMEPHBIX COPOCHTOB [DJek-
TpOHHBII pecypc] : yuebHoe nocodue / FO.A. Jlelikun. — DnekTpoH. 1aH. — MoOCKBa :
W3narensctBo "JlaGoparopuss 3Hammii", 2015. — 416 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/70769.

5.2 lonostHMTeILHASE JIATEPaTypa:

1. MemOpanbl u MeMOpaHHbIe TexHONOTHH, o ped. A.b. SIpocnaBuesa, — M.: Hayunsrit
mup, 2013. Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

2. bepesuna H.I1. DnexTpoxumust MeMOpaHHBIX cucTeM. Yueb. mocodue. Kpacnonap,
Ky6I'Y, 2009.

5.3. llepuoauyeckue u3IaHus:

Kyphnan «9konorus 1 npomsluIeHHOCTh Poccum»
KypHai «IKoJI0THUECKUEe CUCTEMBI U TIPUOOPHI»
Kypnan «be3onacHocTb B TeXHOCDEpe»

Kypnan «TexHomoruu rpax1anCcKoi 0€301MacHOCTH
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KypHan «neKTpoXuMus»

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

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

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

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

http://www.nanometer.ru/ - Hanomerp-HanoTexHonornueckoe coo0IiecTBo
http://www.sciencedirect.com — TMOJTHOTEKCTOBas Hay4Has 0a3a MaHHBIX MEXIYHApOJIHOTO
n3narenscra Elsevier.

http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - caiit kommaHuu «IKOHABT» C 0a30i
HOPMATUBHO-TIPAaBOBOM MH(OPMAIIUHU IO MPOMBINIICHHONW O€30MacHOCTH W OXpaHe TpyAa Ha
NPEIIPUATHSIX.

®denepanbHbI HHCTUTYT NATEHTHOW COOCTBEHHOCTH [oduimanbHbIi caifT] http://www.fips.ru/
baza nannasix natentoB CIIIA [odunmanbHbiii caiT] -
http://www.uspto.gov/web/menu/search.html -

baza nannbix matenToB O6omee 70 cTpan mupa http:// www.epo.org/searching/free/espacenet.html
Scopus (SciVerse Scopus) MyJIbTHANCHUIUTHHAPHAS Oubmuorpadudeckas u pepepaTiuBHas 6aza
JAHHBIX, CO3/IaHHAs U31aTelbcKoi Kopriopanueit Elsevier [odunmanbhbii caiT]
WWW.Scopus.com

7. MeToauveckne yKazaHus s 00y4AOIIUXCS 10 OCBOCHUIO JUCIUNIMHBI

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMPEANojaraeT akTHUBHOE, TBOPUYECKOE YydacTue
CTYZCHTA ITyTeM IUIAaHOMEPHOH, ITOBCETHEBHON PaOOTHI.

Pabora ¢ KOHCIIEKTOM JIEKIIUH

[IpocMoOTpUTE KOHCIEKT Cpa3y MOCHE 3aHATUNA, OTMETHTE MAaTepHall KOHCIEKTA JICKLUM,
KOTOpBIA BBI3BIBACT 3aTpyJHEHHS Uil ToHUMaHus. [lombITaliTech HAWTH OTBETHI Ha
3aTPyIHUTENBHBIE BOMPOCH], UCTOIB3Ysl PEKOMEHIYyEeMYIO0 JTUTepaTypy. Eciau camocTosTensHO
HE YJaJ0Ch pa3o0paTbcsi B MaTepuaie, chopMyIupyiTe BOIPOCHI M OOPATUTECH 3a MIOMOIIIBIO K
MPEToaBaTeNi0 Ha KOHCYIbTAIIMK WIH ONvkaimeld nexiuuu. PerynspHo oTBoaMTE BpeMs s
MOBTOPEHHSI TMPOMJIEHHOT0 Marepuaa, IMpPOBEpsisi CBOM 3HAHUSA, YMEHHUS W HAaBBIKM IO
KOHTPOJIBHBIM BOTIPOCAM.

BrimotaeHue 1abopaTopHbIX padboT

JlaGopaTopHble pabOTHI BBITOJHAIOTCS O0YYaIOMMMUCS B MaJbIX rpynmnax (00brYHO 2-3
yenoBeka). B Havasle Kypca MpOBOIUTCS WHCTPYKTAX IO TEXHUKE O€30MacHOCTH PabOThI B
XUMHAYECKON J1abOpaTOpUM U COCTaBIseTCS TpadUK BBINOJHEHHUS J1a00OpPaTOPHBIX padoT.
BrimotHeHME 1a00paToOpHOM pabOTHI BKIIIOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HOArOTOBUTENBHBIN 3TAl (CAaMOCTOATENbHAS paboTa CTYICHTOB);

2) mosydeHHE JONMyCKa K BBINOJHEHUIO SKCIEPUMEHTAIIBHOW 4YacTH J1abopaTopHOM
paboThl (KOHTaKTHAs paboTa C MpernoiaBaTeieM KaK 0l MajIon TPYIIIbI);

3) BBINOJIHEHHE SKCIEPUMEHTAIBHOM YacTH J1abopaTopHON pabdOoThl MOJ KOHTPOJIEM
MperoaaBaTes;

4) aHaJMM3 TMOJIyYEHHBIX PE3ylbTaTOB, (OPMYIMPOBKA BBHIBOJA M MOATOTOBKA K 3aIUTE
1a60paToOpHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyAeHTa I0Ma, HIIN
MOJl KOHTPOJIEM IpernojaBaTelii B TE€UEHHE BPEMEHHU, BBIJCJIEHHOTO Ha JJabopaTopHble padOThI
WIH B X0JI¢ THOU KOHTaKTHOU pabOThI C MPeIo1aBaTeiem);

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

[Tocrne BBIMOTHEHHS BCEX ITHUX 3TAIOB JIa0opaTOpHas paboTa CUUTACTCS BHIMIOJTHECHHOM.

IHoaroroBuTeIbHBIN 3TAN

Ilepen 3ansTrem oOydaromuMmcsi HEOOXOIUMO TIOATOTOBUTCS K  BBIIOJIHEHHUIO

nabopaTtopHoii  paboThl. Teopermyeckas TOATOTOBKA HEOOXOoauMa JJisi  TPOBEICHUS
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9KCIIEPHMEHTA U JIOJDKHA MPOBOIUTHCA OOYUAIONIMMUCS B TOPSAIAKE CaMOCTOSITEIbHON pabOTHI.
Ee cnenyer HaumHaTh BHHUMATENbHBIM pa300OpOM pPYKOBOJCTBa K JabopaTOpHOM pabore.
Teopernueckass TMOATOTOBKA 3aBEpIIACTCS IPEIBAPUTEIBHBIM COCTABICHHEM OTYETa B
71a00paTOPHOM KypHAJIE CO CIECAYIOIINM TOPSIKOM 3aIuCeit:

HazBanue paboThI.

Lenb paGoOTHI.

ObopynoBanue.

Xon paboThl, KOTOPBIH B TOM YHWCIIE€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIUIbl, OCHOBHBIC
GopMynBl [UIS ONpEAeNeHUs] BEIMYMH, a TaKkKe pacdeTHble (OPMYIBbl JUIS ONpPEACTICHU
HOTPEIIHOCTEN U3MEPAEMBIX BEITHUNH.

ITosryyeHnne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAJBLHON YacTH J1a00paTopHOii
padoThbI

[Tpuctynas k nabopatopHbIM paboTaM, HEOOXOAMMO MOJIYUYHThH Y JabopaHTa MPUOOPHI,
TpeOyeMble Ui BBINOJIHEHUS paboThl. Pa3o0paTbcsi B Ha3HAUYE€HUM MAaTEpUAoOB, XUMHUYECKOM
1OoCyibl, TPUOOPOB W TPUHAAIECIKHOCTEH B COOTBETCTBHMHM C HMX TEXHHUYECKUMH JAHHBIMHU.
[Tomy4uuTe 1OMYCK K BBINOJHEHUIO JJaOOpaTOPHOM padoThl y mpenojasarens. Jlonyck cTyAeHTb
NOJY4YaloT B pe3yibTaTeé YCTHOTO OINpOca IMpernojaBaTesieM O TOpPSAKE BBITOJHEHHS
AKCTIEPUMEHTA, MPETyCMOTPEHHOTO JaHHOU J1TabopaTOpHON paboTOM.

BbinoJ/iHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHOI padoThl MO KOHTPOJIEM
npenojaBareJis

3areM oOyyaromyecs: BHIMOJIHIIOT 3KCIIEPUMEHTAIBHBIA 3Tal J1abopaTopHOW paboThl, B
X0JIe KOTOPOIO 3alMChIBAIOTCA BCE M3MEPEHHBbIE BEJIMYMHBI C 00S3aTENIbHBIM YKa3aHUEM HUX
pasmepHocTH B uncTOoBUK. He gomyckaercss MCHoJib30BaHMe YE€PHOBUKOB /sl 3alMCH
JKCNEPUMEHTAJIbHBIX JAHHBIX, 3alHMCh KapaHJalloOM MW MWHbIE CHOCO0bI, /[Aal0lIHe
BO3MOKHOCTh KOPPEKTHPOBKH NMOJYYEeHHBIX pe3y/JbTaToOB. B ciyyae, ecii B METOAMYECKUX
yKa3aHUsAX K JjabopaTopHOil paboTe MpeaIoKeHbl TaOMUIBI WM IMaOJOH JUIsl 3alHCH
HKCIIEPUMEHTAIBHBIX JaHHBIX, TO 3alOJHSIOTCA 3TH TaOnuubl wiu malnoH. B mHOM ciydae
3aIlUCh SKCIIEPUMEHTAIIBHBIX JaHHBIX JEIAETCs CTyI€HTOM B IPOU3BOJIBHON (popMme.

[To oxOHYaHMU BBIOJHEHUSI HKCIIEPUMEHTA CTYIEHTHI JOJDKHBI IPUBECTU CBOE padbouee
MECTO B MOPSAZOK M BBIMBITh HCIOJIB3yEMYIO XUMUYECKyI0 nocyay. Ilocne atoro pabouee Mecto
C/laeTcsl TMPEeroAaBaTeNi0 WM JIAOOpaHTy M B JIAOOPAaTOPHBIA JKypHAl CTyAEHTa CTaBUTCA
OTMETKa O BBINOJIHEHUU KCIEPUMEHTAIBHOM 4acTH Jab0opaTOpHON paboThl ¢ 00s3aTeNbHBIM
yKa3aHHEM JaThl €€ BHIIIOJTHECHHUSI.

AHaJM3 NOJIyYeHHBIX Pe3yJabTAaTOB U (popMyTHPOBKA BHIBOIA(0B)

MoeT BBIIOIHATHCS KaK cCaMOCTOsITeNIbHAs paboTa CTyJeHTa J0Ma, MU 0 KOHTPOJIEM
IpernoJiaBaTessl B TEUEHHE BPEMEHH, BBIICIIEHHOIO Ha JIaOOpaTOpHbIe pabOThl UM B X0J1€ HHOU
KOHTAaKTHOM paboThl ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAMMBIE
pacueTbl COINIACHO METOJUYECKUM YyKa3aHMAM K BBIIOJHEHHIO JIaOOpaTopHbIX paboT. B
71a00paTOPHOM XKypHaje MPUBOAATCSA BCE HEOOXOOUMBIE PAcyUeThl C YKAa3aHHUEM pa3MEepHOCTEH
IOJYYEHHBIX BEJIMYMH, a TaKKe BCEe IpaKM U PUCYHKH B COOTBETCTBMM C TpeOOBaHUSA
71a00paTOPHOTO MPAKTUKYMA.

B cayuae, ecnu B xoze 1ab0paTOpHON pabOThI UMEET MECTO NMPOTEKAHWE XUMHUYECKUX
peaxiuii, Bce OHU JOJDKHBI OBITH 3amHMCaHbl B Ja0OpAaTOPHOM KypHaje B MOJIEKYISPHOM,
IIOJTHOM MOHHOM M COKpPAIlleHHOM HOHHOM BHUJIE.

Jlanee Ha OCHOBAaHUH IOJIYYEHHBIX PE3YyJIbTaTOB CTYACHTHI JTOJKHBI CHOPMYITUPOBATH U
3amucarh BbIBOJ, KOTOPBIM JOKEH OBITh COIVIACOBAH C 3asBJICHHBIMH LEISAMU W/WIN 331a4aMu
nabopaTopHoil paboTbl. BpIBOx JOWKEeH conxepkaTb HEOOXOAMMYIO  KOJIMYECTBEHHYIO
nHdOpMaIHIO.

[Ipy moOAroTOBKE K 3amMTE JIAOOPATOPHOW pPabOTBI HEOOXOAMMO OTBETUTh Ha
IPEJIOKEHHbIE KOHTPOJbHBIE BOIIPOCHI, KOTOPbIE HMMEIOTCS IOCIE KaXKAOH J1abopaTopHOH
pabotbl. Ocoboe BHUMaHHE B XOJE TEOPETUYECKON MOATOTOBKU JOJDKHO OBITH OOpamieHo Ha
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MOHUMaHue (U3MUECKOW CYIIHOCTH TMpolecca(oB) H3IydalImuxcs B xoae paborel. s
CAMOKOHTPOJSI B KaXI0W paboTe MPHBEACHBI KOHTPOJIBHBIE BOIMPOCH], HAa KOTOPHIE
oOyuaromuiicst 00s3aH 1aTh Y€TKHUE, IPABUIIbHBIE OTBETHI.

3ammra JadopaTopHoii padoThI

3ammTa J1abopaTopHBIX padOT MPOUCXOIUT B BUE coOece0BaHuUs C TPEMoaBaTesieM 1Mo
nabopatopHoil paboTe ¢ 00s3aTeNBLHON MPOBEPKON IMpernogaBaTesieM J1abopaTOPHOTO KypHala
cryneHTa. Jlns ycmemHoW 3amuTthl jJabopaTopHOl paboOThl CTYAEHT AOKEH MPEeJOCTaBUTh
71a00paTOPHBIA KypHa, O(GOPMIIEHHBIH B COOTBETCTBHUH C YCTAHOBJICHHBIMH TPEOOBAaHUSMHU,
BKJIIOYasi HAJTMYME OTMETKU O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM YacTu paboThl. B xone ycTHOU
Oecenpl C TpermojaBaTelieM CTYACHT JIOJDKEH MPOJEMOHCTPHPOBATH 3HAHME IIeNied W 3amad
BBITIOJITHCHHOW pa0OThI, 3aKOHOB, KOTOpHIE JIS)KAaT B OCHOBE HAOJIOJa€MbIX B X0/€ pabOThHI
SIBIICHUH, TPOJEMOHCTPUPOBATh YMEHHE aHAJTU3UPOBATh MOJYYCHHYIO MH(POpPMAIMIO U JeNaTh
Ha ee OCHOBE BBIBOJIbI. B 3TOM cityuae B 1a00paTOpHOM KypHase Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCA MOMCTKA «3aUTCHO», POCIUCH MPCIIOAaBaTCIIA, MPUHABIICTO pa60Ty, 1 gara 3aliuThbl
pabotsl. Ilocne atoro maGoparopHas paboTa CUMTAETCs BBITOJTHEHHOW. Jlomyckaercs 3ammra
71a00paTOPHBIX padOT MHAMBHIYATbHO MM B COCTABE MAJbIX TPYII O0YYaIOUIUNXCs, COBMECTHO
BBIMOJIHABUINX JaHHYIO paloTy.

B ocBoenun AUCHUIUIMHBI UHBAJIMAAMU W JIMAMU C OTPaHUYCHHBIMU BO3MOXKXHOCTIMU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
AOMOJIHUTCIIBHOC PAa3bsACHCHUC y‘-IC6HOFO Marcpuraia.

WuauBuayanbHble KOHCYJNbTALMKM MO TMPEAMETY SIBISIIOTCS BaXXHBIM  (AaKTOPOM,
CHOC06CTBYIOH_[I/IM HHAUBUAYaJIU3allun 06yquH51 U YCTAHOBJICHUIO KOHTAKTa MCKIY
npenojaBaTesieM U 00yJarolmuMCcsl HMHBAJIUAOM WIH JIMIIOM C OTPaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSL.

8. Ilepeyenb  WHPOPMALMOHHBIX  TEXHOJIOTMH, HMCHOJb3yeMbIX  HPpH
OCYLIECTBJIEHUM 00pPa30BaTeJbLHOr0 TMpouecca Mo AUCHUIVIAHe (MoayJw) (nmpu
HEeO0XO0AUMOCTH)

8.1 llepeuenb MHGOPMANMOHHBIX TEXHOJIOT Wil

B xone BbimosHeHUs 1abopaTopHBIX paboT oOydaroumuecs wucnonb3yor IIK mms
00paboTKH pe3yNbTaTOB OJKCIIEPUMEHTa M TPEJCTABICHHUS IOJYYCHHBIX JAHHBIX B BHJC
rpaduKOB U TaOJIHII.

[Tpu nmpoBeIeHNH JIEKIIMOHHBIX 3aHATHH UCTIOIB3YIOTCS MYJIbTUMEIUHHBIC TPE3CHTAIIH.
8.2 IlepeyeHp HE0OXOAMMOTI0 MIPOrPAMMHOI0 O0ecTeYeHus!

1. Microsoft Windows 8, 10

2. Microsoft Office Professional Plus

8.3 IlepeyeHp MHGMPOPMANMOHHBIX CHPABOYHBLIX CHCTEM HW COBPEMEHHBIX
npo¢ecCHOHATbHBIX 023 TAHHBIX:
1. CnpaBouno-nipaBoBas cucteMa «Koncynprant [Lmtocy (http://www.consultant.ru)
2. OepepanbHas TOCyJapcTBeHHass MHPOpMAIMOHHAs cuctema «HarmoHansHas 3JIeKTpOH-
Hast OubnmoTteka» https://H30.pd
baza nanueix HayuHoii anektponHoii 6nbnmnorekn eLIBRARY.RU https://elibrary.ru/
4. baza  OTKpBITBIX JaHHBIX MMUHHCTEpCTBA Tpyda U  COLMAJIbHOW  3aLIUTHI
P® https://rosmintrud.ru/opendata
5. baza manHbIX mpodeccroHaIbHBIX CTaHIApTOB MUHHCTEPCTBA TPY/Jla U COIMAIBLHOMN 3a-
muTel PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

(98]
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6. ba3nl NAHHBIX MunucTepcTBa 3KOHOMHUYECKOT'O
P® http://www.economy.gov.ru
7. Odunmanbueiii caiit dexepadbHOrO areHTCTBA MO TEXHUYECKOMY PETYIUPOBAHHIO U

meTposoruu http://protect.gost.ru/

pa3BUTHUS

9. MarepuajJbHO-TeXHHYeCKass 0a3a, HeoOXxoauMMas
00pa3oBaTeILHOIO MPoIecca Mo AMCUUILIHHE (MOIYJIIO0)

JJISA OCYHICCTBJICHUSA

3ansaTus obecriedeHbl BCeM HEOOXOMMMBIM IS TPOBEICHUS J1abopaTOpHBIX PaboT 1o
yueOHo nucturuirnae «Ml0oHOOOMEHHBIE MaTepuaibl JJis SKO3AIMUTHBIX MPOIIECCOBY CHa0KeHa
PYKOBOACTBAMH  JUIA  BBINIOJHEHHUS ~ JaOOpaTOpHBIX  paboT,  y4eOHO-1ab0paTOpHBIM
o0opy/soBaHUEM, peaKTHBaMH [UIsl dKCIEepUMEHTa. B pacrmopspkeHuu J1abopaToOpuu UMEIOTCS
7abopaTopHble YCTAaHOBKM JJIsi MCCIEJIOBAaHUS OCHOBHBIX XapaKTEPUCTHK MEMOpPaHHBIX
nporeccoB. Jlnsg mpoBeneHHs JIeKUMH-BU3yanM3alMid W JIEKIHMH-KOH(epeHUud umeercs
MyJIbTUMEMIHAS anmnaparypa u HOyTOyK.

MarepualbHO-TEXHHYECKOE 00ECIIeUeHUE TUCIUTIITNHBI

No Bun pa6or
(MOJTyIisl) ¥ OCHAIIICHHOCTh

Jlekimonnas aymutopust (aya. 322c¢, 416¢c, 126¢, 422c¢),
OCHAILIEHHAs] TIPE3EHTALMOHHON TEXHUKOU (IIPOEKTOP, 3KpaH,
KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecneuenueM (I1IO) ans geMOHCTpauUu MYJIbTUMEIUHHBIX

1. JIleXxMOHHEbIE 3aHITUA

MpE3CHTAUM.
2. Jlaboparopubie Jlaboparopus (139c, 345c¢), YKOMILJIEKTOBAHHAS
3aHATUA CHeHaIN3UPOBAaHHON MeOENbl0 U TEXHUYECKUMHU CPEICTBAMU
o0y4yeHHsI, HEOOXOIUMBIMHU ISl BBIIIOJIHEHUS J1AOOPATOPHBIX
pabot: Bechl JabopaTopHbIe, MKad CYIIMIBHBIA, MEIIAIKH
MarHuTHble, pH-MEeTpbI-MOHOMEPBI C KOMILIEKTOM 3JIEKTPOJIOB;
KOHAYKTOMETP; MYJIbTUMETP; MHKPOMETp; HeoOxoaumas
nabopaTopHas Hocyaa, IpHUOOphl U PEaKTHBHI.
3. ['pynnoBbie VYueOHast ayauTopus IJIs MPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHOUBUAYaTbHBIC) tumna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)
KOHCYJIbTallUU
4. Texymuii  KOHTpOJb, | YueOHas ayAuTOpUs AJS MPOBEIEHUS 3aHATUN JIEKIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)
aTTecTanus
5. CamocrosiTenbHas AynuTOpHUH, OCHAIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢
pabora BO3MOYKHOCTBIO  MOAKIIOYEHUsT K  cetn  «lHTepHeT»,
IpPOrpaMMOIl  AKPaHHOTO YBEIMYEHUS U  00ECIeYCHHBIN

JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcurera (400c, 401¢, 431¢, 329¢)
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