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1. IIEJIX OCBOEHUSA JUCHUIIJIMHBI

Iean ocBoenus qucHUNINHLL: V3ydeHne QyHIaMEHTAIBHBIX OCHOB CEJIEKTHBHOTO Pa3[CIeHHs]
BEIECTB Ha MeMOpaHax.
3agaum: O3HAKOMIICHHE CTYAEHTOB C (HM3HKO-XHMHYECKHMH 3aKOHOMEPHOCTSMH IIPOIIECCOB
MeMOPaHHOTO pa3fieieHHs CMeced M OCHOBaMH MeMOpPaHHOTO MAaTepHAIOBENEHHS; (HOPMHUPOBAHHE
IPEJCTaBICHUA O BHIaX MEMOPaHHBIX IPOLECCOB, CYIECTBYIOMUX CIOCO0AX MX MOJydEHHMs, CBOM-
CTBaxX U BO3MOKHOCTSX IPaKTHYECKOTO IPUMEHEHHS.

2. MECTO JUCHMIVIMHBI B CTPYKTYPE OIIOII BO

HJucrumiaa «MeMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTMH» OTHOCHTCS K OOSI3aTENbHOH YacTH

OIIOII.

3. HJIAHMPYEMBIE PE3YJIbTATHI OBYUYEHUS 11O JUCIHUILINHE

IInasmpyemble pe3ynpTaThl OOydYEHHS IO DUCHHUIUIHHE «MeMOpaHBI U MeMOpaHHBIE TEXHOJIOTHHY,
COOTHECEHHBIE ¢ IUTaHUPyeMbIMH pe3yibratamu ocBoeHHs OIIOI (koMIeTeHIUAMY U UHIUKATOPaMHU
JOCTUXEHUS KOMITETEHITH )

®opMupyeMBIe [TnanupyeMble pe3ynbTaThl 00yJIeHHUS IO TUCIUILINEE, B | HauMeHoBaHHE OIe-

KOMIIETCHITHH COOTBETCTBUH C UHIUKATOPOM JOCTHUKEHHS KOMIIETEH- HOYHOTO CPeICTBa
(xom, conmepxanue 02054

KOMIIETCHITUH ) Wunukarop noctiwkeHuss | Pe3ynpTaThl 00ydeHHs IO

KOMIIETCHITHH JUCITATLIHHE

I1K-4 IIK-4.1 3maer craHmaptel, | 3Haer:  (QyHIaMEHTAIb-
ciocobeH  IPOBO- | METONMKHA W WHCTPYKIMH, | HbIE OCHOBBI IIPOIECCOB | BOIpOCEHL, TECTOBBIE
JUTh XVMHWYECKHH | ONpENENsIomue MOpSIIOK | MeMOpaHHOrO  pasjene- BOIIPOCHI
aHamM3 pPacTBOPOB, | pa3paboTku B 0GOpPMIICHUS | HUS;
MarepuaioB U 00- | OTYETHOH  JOKyMeHTanuu | Biameer: MeTomoyoruei

pasLoB H3IENUi B
COOTBETCTBUU ¢
TpeOOBaHUSIMH TEX-
HOJIOTUYECKOH JI0-
KyMEHTalluK1

[0 pe3yJbTaTaM HCCIIeN0-
BaHUH U pa3paboTOK;,
[IK-4.2. Ymeer BvIOMpaThH
METONbI, HMHCTPYMEHTHI H
obopyznoBanue Ui IIpOBe-
JIEHUS XUMHUYECKOrO aHa-
Tm3a;

IIK-4.3. Brnanmeer coBpeMeH-
HBIMH METOJaMH IIPOBEJIe
HHAS  OKCHEPUMEHTOB  H
HaOmoneHuit B obOnactH
npodecCHOHATBHOM Jiesi
TEJIbHOCTH

IOJIydeHHss MeMOpaH H
OLIEHKU MX CBOMCTB;
YMmeer: GopMyIHpPOBATH
TpeOoBaHHUSI K MeMOpaH-
HBIX MaTepuaiiaM, HCXOMs
U3 IIOCTaBJIEHHOMN Marte-
pHATIOBEIYECKON (TEXHO-
JIOTUYECKOH) 3a1aun

[K-7

CIOCOOEH IIPOH3BO-
JIUTH Ka9eCTBEHHYIO
OIICHKY paruo-
HAJTBHOTO  HCIIOJB-
30BaHHsl  IIPUPOJ-

IIK-7.1. 3Haer 3KoIOrHAYe-
cKoe 3aKOHOJATEILCTBA
Poccutickoii denepanuu;
HOpPMaTHBHBIE M METOAMYE
CKHME MaTepuaibl M0 OXpaH€

OKpYXaromed cpefbl U pai

3naer: BO3MOXXHOCTH
MeMOpaHHBIX METOJIOB
pa3feNieHus IpHU PEeIIeHHIH
Pa3IMYHBIX TPaKTUYECKUX
3a/1a4;

Biageer: HaBBIKaMH HC-

Bompocsl, TecToBbIe
BOIIPOCHI




HBIX PpECypcoB 8
COOTBETCTBUU €
HOPMAaTUBHBIMH |
METOIUYECKHE Ma-
TEepUaBI 10 OXpaHe
OKpyXaromeil cpe-
JIBI

OUOHAIFHOMY HCIIOJIb30Ba-
HUIO IIPUPOJHBIX PECYPCOB;
IIK-7.2. VYmeer ¢opMupo-
BaTh OTYETHYIO JOKYMEHTa-
LU0 B COOTBETCTBUHU C TpeA
OOBaHHUSIMH SKOJIOTHYECKHUX
HOPMAaTHUBOB;

IIK-7.3. Bnageer HaBBIKaMH
OIICHWBAHUS PA3BUTHS KO-
JOTUYecKOd 0OCTaHOBKH HA
00BEKTaxX TIpH Ppa3IAYHOMN

aHTPOIIOTEHHOM Harpy3Ke

II0JIb30BaHUS  MeMOpaH-
HBIX IIPOIIECCOB B pa3iiny-
HBIX  TEXHOJOTHMYECKHX
cxeMax;

YMeer: DpUMEHATH pe-
3yJlbTaThl HCCIEIOBAHHM
IS OIeHKH 3G (HEKTHBHO-
CTH H ILeIecoo0pa3sHOCTH
BHEIPEHHs] MeMOpaHHBIX
TEXHOJIOTHM

4. OFBEM H CTPYKTYPA JUCHUILJIUHBI

OOb1mast Tpy10eMKOCTh TUCITUILTHHEI COCTaBIsIeT 4

TemaTnuecknii miiax
dhopma o0ydeHus — ouHasA

3a4eTHBIC eqUHHIEL, 144 Jaca.

KonrtakTHas pabota 00y-
Yarmuxcs ¢ negaroru-
YEeCKUM pabOTHUKOM
- (B yacax) Dopmel
E- TEKYLIETO KOH-
3 g =
= g =z S TPOJIA yCTIEBAEMO-
Ne | HauMeHOBaHHeE TEM H/MIIU Pa3fieioB/TeM 2 3 | 5 3 Q cTy,
wn JACLMTLTMHEL 3 = - 8 % £ E O dbopma mpomerxy-
© = =) 2l o % § TOUYHOMH
= 5 § i g e aTTecTanyu
= o ) Qg (no cemecmpam)
= = é =
| & S
518 |a
K m
1. | Brenenue. 7 i 2 3
2. | Bogma: ocobeHHOCTH CTPYKTYpEL M | 7 1 2 3
CBOWCTB.
3. | MembGpanHble MaTepHabL. 7 12316 3
4. | Ilonyuenue cuHTeTHYeCKuX | 7 | 4-7 | 12 3 Petitunr-
MeMOpaH. KOHTpoJb Ne 1
5. | Onpenenesue  CTpyKTypel U | 7 8 | 2 36 | 20 3
CBOMCTB MeMOpaH.
6. | MemOpaHHBIE TPOLIECCHI. 7 9- | 16 3 Peiituar-
13 KOHTPOJIb No 2
7. | Ilongapu3aniuOHHBIE SIBICHHUS. 7 | 14-| 4 3
15
8. | MemOpanHas TeXHHKa. 7 | 15-| 4 3
16
9. | Ilpuknagnas wmemOpanHas Tex-| 7 | 17-| 6 3 Petitunr-
HOJIOTHSL 18 xoHTpob Ne 3
Htoro nmo gUCHHUIIINHE, Yac. 144 54 36 27 Ox3ameH, 27




Conepxanune JeKLHMOHHDIX 3AHATHI 10 AHCUMILIAHE

Paznea 1. Brenenue.

Tema 1: Uctopus pa3BuTHs MEMOpPAHHBIX TEXHOJIOTHIA.

ConepxaHue TEMEI:

I[Ipouecchl paspenenus. Onpenenenne MeMOpaHbl. DTansl pa3BUTUS MeMOpaHHOM TexXHOIOrnu. PaGo-
1ol JIe6a u Cypupamxana. [IpoMbiuieHHas MeMOpaHHas TEXHOJIOTHSL.

Pazpen 2. Bona.

Tema 1: Oco0eHHOCTH CTPYKTYPbi i CBOHCTB.

Conepxanue TEMBI:

CrpykTypa *wuukoi Bomsl. BomHble pacTBOPEL PacTBOPEI 3IEKTPONHMTOB M HEIIEKTPOIUTOB. DHEpPre-
Trdeckue 3pdexTs pactBoperus. OcMoTHYecKoe naBnenre. OCMOTHYECKAs MalIUHA.
Pazgea 3. MeMOpanHBIe MaTepHATIEL.

Tema 1: ITomumeps! u X CBOMCTBA.

ConepxaHue TEMBI:

I'mOkocty Henn. MosekyiisipHas Macca. PuU3M4ecKoe COCTOsiHHE. MEXKMOIEKYISPHOE B3aHMOJIEH-
creue. TepMuyeckas ¥ XMMHUYECKas CTaOMIBHOCT. MexaHuYecKue cBoicTBa. PacTBOpEI M paciiiaBhl
IIOJTUMEPOB.
Tema 2. ITomManeKTpOIUTH 1 OHONTOTHYECKe MEMOPaHBL.

Copneprxanue TEMBI:
IHomumepHsble 3neKTpoaUTHL. [loMHANIEKTPOIUTHEIE KOMIUIEKCH. MynbTHcaokaEIe cucTeMsl. Broo-
THYECKHE MeMOpaHEI.

Tema 3. Heopranuyeckie memOpaHbl.

Conepxanue TEMBI:

Mem6paHBl M3 MHKPONOPHCTOTO CTeKsIa. Mertaummdeckue mMeMOpaHbl. MeMOpaHbl U3 KEpPaMHKH.
MewmOpans! u3 rpadura.

Paznen 4. [lonyyeHne CHHTETHYECKIX MeMOpaH.
Tema 1: MuBepcus daz.

ConeprxaHue TEMBI:

OcaxeHue ¢ IOMOLIbIO HCIIAPEHUs PaCTBOPUTENS, O] ACHCTBHEM HapoBOii (asbl, IyTeM MOrpyKe-
HuUs. TepMudecKoe ocaxaeHue.

Tema 2. MeToapl MOTyYeHHS KOMIIO3UTHBIX MeMOpaH.

Coneprxanue TEMBI:

C pa3menuTenbHBIM CIOEM, MOTY4EHHBIM METOIOM IIOJIMBA Ha MOAJIOXKKY, Ha MOBEPXHOCTH BOJIBI, Me-
ToOM MexX(}a3HOH NoNMMKOHAeHCAlUH. [[HHaMUdecKre i HaHECEHHbIE MEMOpaHEI.

Tema 3. TpexoBbie MeMOpansbl. [loydeHne moJbIX BOJIOKOH.

ConepxaHue TEMBI:

Ocobennoctu TexHONOTHH. VcIONp3yeMble MaTepHUabl.
Tewma 4. OnexTpocnuHUHT ¥ 3/[-IpAHTHPOBaHHE.

Copnep>xaHue TEMBI:

Texnomorus. Marepuansl. [lepcneKTHBEI IPAMEHEHHUS.

Tema 5. Moguduxanus MmeMOpaH.

ConeprxaHue TEMBI:

OuzryecKas ¥ XAMU4YeCKast MoArpuKaius. MiMmMoOuin3aliysi aKTUBHbIX KOMIIOHEHTOB.

Tema 6. [TapameTpsl, BIusIonyie Ha MOpGOIOTHIO MEMOPaHBIL.

CopepxaHue TEMBI:

CocraBbl OpMOBOYHOTO pacTBOpa U KOATyJISIIMOHHOM BaHHEL Y CI0BUS (GOpPMOBaHMUSL.

Paspen 5. Onpenenenue CTpyKTyphl B CBOMCTB MeMOpaH.

ConeprxaHue TEMBI:

O6mast mopucrocts. Pazmep nop. @u3uko-MexaHHYECKUE XapaKTepucTuku MemOpaH. TexHonormye-
CKHUE CBOMCTBa MeMOpaH. MeTo/1bl KaJITMOPOBKY IOPUCTHIX MEMOpaH.

Pa3nes 6. MeMOpaHHEIE IPOLIECCHI.

Temer 1-3: Macconeperoc depe3 meMOpansl. bapomemOpaHHBIe TPOIECCHL.



Coxaepixanne TeMbI:

OGparueii ocmoc. YneTpabunsTpanus. Mukpodunsrparnus. Hanoduisrpanmus.

Temer 4-5: Jubdy3noHHBIe MEMOpaHHBIE TPOLECCHL.

CopneprxaHue TEMBI:

Paspenenue razoBeix cmecei. Jlnamus. MeMOpasHas 9KCTpakius (KUIKHE MEMOPaHEBI)

Tema 6: TepmoMeMOpaHHBIE MPOILIECCHL.

Copneprxanue TEMBI:

MemOpanHas juctuiusings. lleppaiiopariusi.

Tema 7: OnexTpoMeMOpaHHBIE IPOLIECCHL.

Conepxanue TEMBI:

Onexrponuamus. JIprmkymas cuna. Ilapamerpsr npouecca. MemGpansl. [IpraMesesnus.

Pazpea 7. IlonsipuzaniioHHbIe SBICHHS.

Tema 1: KonneHTpanuonHas moJsipu3alius.

Conepxanue TEMEI:

IMonsiTre KOHLEHTPALMOHHOM HoJisipyu3anuy. [ enesas nossipusanus. Ocaikoo0pasoBaHie Ha MEM-
Opaxe. BiusHue NOIApH3AMONHEIX SBICHHH Ha YACIBHYIO IPOU3BOIUTENBLHOCTE MEMOPaH.
Tema 2: CiocoOb! CHIDKEHHS BIUSHHUS TOJISPU3AHOHHEIX SIBICHHH.

Conepxanue TEMBI:

IIpensapurensHas 06paboTKa pasaensieMbIX pacTBOPOB. M3MEeHEHHUs TapaMeTpoB IPOBENEHHS IPO-
neccoB. Pereneparus memOpas.

Paznen 8. MemOpanHast TEXHHKA.

Tema 1: MemOpaHHbi€ 3ji€MEHTHI.

CopepxaHue TEMBI:

Amnmaparsl ¢ IIIOCKHMH, PYJIOHHBIMH, IaTPOHHBIMH, TPYOYaTHIMH MEMOPAHHBIMH 3IEMEHTAMH.
Tema 2: MemOpaHHBIE yCTaHOBKH.

Conepxanue TeMBI: :

Perenepanus memOpas. Pexynepanus saepruu. Kontpons, ypasieHue.

Paznen 9. Ilpuknansas memMOpaHHAas TEXHOJIOTHSL.

Tema 1: IIpuemsl ocyluecTBiiCHHsE MEMOpPaHHbIX LIPOLIECCOB Pa3/iC/ICHHS.

Coneprxanue TEMBI:

JuadunsTpanys, MULEUIIPHO-YCHICHHAS YIbTPadUIbTpaLns

Tema 2: PeiHOK MEMOpaHHBIX TEXHOJIOTHH.

CogeprxaHue TEMBI:

brotexHonOrYs, MEeAUIMHA, IepepaboTKa NPOMBIIUICHHBIX 0TX00B. [oydeHrne CBEPXUNCTON BOIEL

CoaepxatHue J1ad0PATOPHDIX 3aHATHH [0 AMCHHIIHHE

Pazgen 5. Onpenenenue CTpyKTyphl ¥ CBOHCTB MeMOpaH.

JlabopatopHnas pabota Ne 1 «OnpeneneHue yaenbHON IPOU3BOIUTENEHOCTH MEMOPaH 10 BOJEY.
JlaGopatopras pabota Ne 2 «OnpeneneHue ceneKTUBHOCTH MeMOpaH 10 BOIOPACTBOPUMEIM IIOJIMME-
pam u Oenxamy.

JIabopartopras pabota Ne 3 «Omnpenenenue aacopOIMOHHON CIIOCOOHOCTH MeMOpaH IO Pa3IHYHBIM
KOMIIOHEHTaM.

Jlaboparopras padota Ne 4 «/3ydueHre UMMOOUIM3AINHN HAa IOBEPXHOCTH MOPUCTHIX MEMOpPaH MHK-
PO- ¥ MaKpOJIMTaHI0B pa3IHYHON NPHPOIBD».

5. OLIEHOYHBIE CPEJCTBA JJISI TEKYIIET'O KOHTPOJISI YCIIEBAEMO-
CTH, MPOMEXYTOUYHOH ATTECTAIIAH IO HTOI'AM OCBOEHUS NC-
IUIJINHBI 1 YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTO4-

TEJIbHOM PABOTBI CTYJIEHTOB



5.1. Texkyuiuii KOHTPOJib yCIi€EBAEMOCTH

PeiiTuHr-koHTpOIH Nel:

(O8]

4.

1.  Boma. OcobenrocTr CTpyKTyphl. BomHbIe pacTBOpEL PacTBOpEI 21€KTPOIHMTOB U He-
3JIEKTPOJIUTOB.

2.  DOmuepreruueckue 3¢¢exTsl pacTBopeHms. OcMoruueckoe napiaeHue. OcMOTHUECKas
MalgHa.

3.  Mewmb6pannsie Matepuansl. [Tomumepsl. 'ubkocts nemu. Monekynspras macca. Mex-
MOJIEKYJIIPHOE B3auMoJekcTBrue. DU3NUECKOe COCTOSTHHUE. TepMudecKkas W XMMHYECKas CTa-
OupHOCTE. MexaHn4ecKue CBOHCTBA. PacTBOpHI M paciuiaBbl OIMMEPOB.

4.  MemMOpaHHbIEe IONUMEDHL: IOPUCTHIE U HEMOPUCTHIE MEMOPAHEL.

5.  IlomumepHble 37€KTpOIUTHL. [l0MMANEKTPOTHTHEIE KOMIUIEKCH. MyIbTHCIONHEIE CH-
CTEMBL

6.  buojoruucckuc mcMmOparnbl. MojenupoBasuc OHOJIOTHYCCKUX MCMOpaH.

7.  Heoprammueckue mMeMOpaHbl. MeMOpaHBI W3 MHKPOIIOPHCTOrO CTeKiIa. Merauiye-
ckue MeMOpanbl. MemOpanb! U3 kepaMuku. MeMOpaHs! u3 rpadura.

8.  Meroas! MOTy4eHUS CHHTETHYECKUX MeMOpaH: WHBepcus (as.

9. MeTtonsl moTyyYeHHUs CHHTETHYECKUX MEMOpPaH: KOMITO3UTHBIE MEMODAHEL

10. Meroasl NOMy4YeHHS CHHTETUIECKIX MEMOpaH: TPEKOBbIE MEMOPAHEL.

11. MeTtonp! MOMyUYEHUS CHHTETHUYECKHX MEMOPAH: IOJIBIE BOJIOKHA.

12. Meroapl NO/Iy4YEHUS] CHHTETHYECKUX MEMOPaH: 3JIeKTPOCIHHKIHT.

13.  Metonpl noy4eH:s CHHTeTHIeCKIX MeMOpan: 3D-puHTHpOBaHYE.

14. Cnoco0sl Mogupukanuy MeMOpaH: Gpu3mdeckas MOIU(DUKAIHS.

15. CnocoOsl Mogudukanuu MeMOpaH: XUMHYeCKast MOIH(DUKAITHSL.

16. CnocoOsl MomuduKauyu MeMOpaH: KOBAJIEHTHAas W HEKOBAJIEHTHAS MMMOOHIIM3ALIM
AKTUBHBIX KOMIIOHEHTOB.

17. Mopdomnorus MmeMOpaHbl: CIIOCOOBI €€ PEryIHPOBAHMS.

Ipumepoi 3a0ay:

Ompenenure BeMMYMHY 7T BOJOIPOBOXHOM BOABL: collecomepkanme (mo NaCl) —
0.5 r/n, temmeparypa — 10°C. MonekynsaprHas macca — 58.5; T°K = 283; R = 8.31
Jx/Mone 0K 1= 2.

PaccumraiiTe MOIHOCTb, BhIpaOaTbiBaeMylo 1 M?> MeMOpaHBI B OCMOTHYECKO
MallKHe IpH cliexyomux yeraosusax: Ke = 3-1071! m3/m?c Ta; mws = 2.66-10° ITa; mps = 0.04-10°
I1a; Ppas — monmoBuHa pazHoCTH AT.

OunpejieiidTe CPeAHEIUCIIOBYIO H CPEJHEBECOBYIO MOJIEKYJSIPHYIO Maccy o0Opasiia 1oJuMeEpa,
cocrosmero u3 aAByXx ¢pakmuii: 1 — 10 r Bemectea ¢ M = 10000; 2 — 10 r BemectBa ¢ M =
50000.

|

1

Ha puc. noxazana xpuBas HanpspkeHue — aedopmarus s anerara nemwnonossl mpu 0°C. Ilo-
CTpoiiTe aHamoruunsle Kpukle mpu 25 u 60° C.
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Ipumepvr mecmoguix 3a0aHUlL:
Vparuenue Bant-I'odda nms pacTBOpoB amexTponuTos:

A)n=1ic¢i‘RT;

B)n=ci‘RT;

B) xi =kpi

Yuco conpBaTanyy I HOHA HATPHS B PaCTBOPE COCTABIIAET:
A) 4;

B) 6;

B) 9.

B ocHOBe TemnoBEIX 3 (HEKTOB paCTBOPEHHS BEIIECTB JIEXKHUT:
A) mucconuanys paCTBOPEHHOTO BEIIECTBA;

b) paspymenue K1acTepHOM CHUCTEMBI BOJBL;

B) conbBaranus HOHOB 3NIEKTPOIHTA.

Ha puc. npeacrasieHa CTpyKTypa HOIMMeEpa:
A) KpUCTAJUIMYECKOI'0;

b) amopduoro;

B) gacTH4HO-KpUCTALIMYECKOTO.

K gacTuuHO-KpHCTaNINYECKIM MOIMMEPaM OTHOCST:
A) IOTUATHIIEH,

b) momunponunesn;

B) nommamuner.

BenuunHa ¢cB000IHOT0 00H€Ma B IOJTUMEPE 3aBUCHUT:
A) OT €ro CTpyKTypHI;

B) oT ckopocTu ruaponusa noaIuMepa;

B) ot ckopocTy MEKpOOHO#H Nerpaganyy.

Tepmuueckas cTadiiibHOCTh 1OJIUMEPOB 3aBUCUT:
A) OT cTeneHN KpUCTALTNYHOCTH;

B) ot ux pacTtBOpEMOCTH;

B) ot npupoas! monumepos.



8. IloJM3/IEKTPOIINThL B Ka4eCTBE MEMOPAHHBIX MATEPHAIIOB MCIIOJIb3YHOT:
A) B 3neKTpoaHaTH3e;
b) B ynpTpa- 1 MEKpOQMIbTpanuy;
B) B mepBanoparuu.

9. OcHoOBHBIE METOABI TOTYYECHHS IIOTMMEPHBIX MEMOpaH:
A) dopMoBaHUe U3 pacTBOpa WK PACILIaBa;
b) Bblliie/iauMBaHUE YaCTH [OJIMMEDA;
B) criexanue mopoImkos.

10. Ha cxeme noxka3zaH nporecc GopMOBaHUS:

A) nopucToif MeMOpaHBI METOJIOM CY- =L 4 =
) Tlop op y b B g
xoro ¢GopMOBaHUS; s o —
o A =
B) nopucToii MeMOpaHbI METOOM MOK- %f_ﬁ“ y VoA
poro popMoBaHUS; X
B) memopucTtoit MeMOpaHbl METOIOM “ ¥ 8

cyxoro (opMoBaHHS.

11. Knaccudukaiius MeMOpaHHBIX MPOLIECCOB OCYILECTBIISETCS B 3aBHCHMOCTH:
A) OT BETMYHUHBI XUMHYECKOTO OTEHIHAA;
B) oT BeTWUMHBI 3JIEKTPOXUMHIECKOT0 TIOTEHITHAA;
B) oT BenM4MHEI COBMENIEHHOTO IOTEHIIAANTA.

12. K nopuctbeiM MeMOpaHaM OTHOCSTCS:
A) MUKpODHITBTpAIIHOHHEIE;
b) niepBanopaildOHHbIE;
B) ynerpadunsTpanioHHsbIE.

13. Ha puc. noka3assl GOpMBI KaHAJIOB, BO3HUKAIOIINX
A) B MOpUCTHIX MeMOpaHax, IOIy4eH-
HBIX CyXUM CII0co00M;

B) B TpekoBEIX MeMOpaHax;
B) B nopucTeix MeMOpaHax, OJIy4eH-
HBIX MOKPBIM CIIOCOO0OM.

1707
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14. B cocTaB MOJMBOYHOTO pacTBOpa NpH (GopMOoBaHUH MEMOPaHBI METOJJOM MOKpPOTo (opMoBa-
HUS BBOJIAT:
A) monumep;
bB) pactBopuTEN®;
B) ocamgutens;
I') mopoo6pazoBaTens;
1) mnactudukarop.

15. Ha Tem cTpyKTyphl MEMOpaHbI, IOTy9eHHOH METOI0M HHBEPCHU (a3, OKa3hIBAIOT BIUSHHE:
A) Marepual moAI0XKKH;
B) TonmumHa moydaeMoro Marepuana;
B) npupoza cucTeMBI pacTBOPUTEIE/HEPACTBOPUTEID;
I') TemnepaTypa KoaryJisiuOHHOX BaHHBIL.



PelTHHI-KOHTPOJIb Ne2:

1.
2.
3
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Merozs! onpesieNieHrs CTPYKTYPHI B CBOMCTB MeMOpan. O61mas HopUCcTOCTb.

MeTtozs! onpezeneHus CTPyKTYphI ¥ CBOHCTB MeMOpaH. Pasmep mop.

Mertome! onpeneneHns CTPYKTyphl H CBOMCTB MeMOpaH. ®H3HKO-MeXaHHYEeCKHE XapaKTepH-
CTHKH MeMOpaH.

Mertozel onpeeneHus CTPYKTyphl B CBOMCTB MeMOpaH. TeXHOIOrHIeCKHe CBOMCTBA MEM-
Opad.

Mertone! onpenenenns CTpyKTyphl B CBOHCTB MeMOpaH. MeTob! KalinOPOBKH MOPHUCTEIX MEM-
OpaH.

bapomembpannsie nponeccsl. MUKpoQHIBTpaIus.

bapomemOpaHHbIe IPOLECCHL. Y TBTpaQUIbTPALHUS.

bapomem6panHnsle nponecchl. Hanopunbrparus.

BapomeM6panHsie nponecchl. OOpaTHBIA 0CMOC.

10 JAudPy3rnoHHbie MeMOpaHHbIE MPOLECChI. Pas/ielicHHe ra30BbIX CMECEH.

11. Tuddy3uonnsie MeMOpaHHBIe Iponecchl. Jluanus.

12. Tuddysnonnsie MeMOpaHHBIE porecchl. MeMOpaHHas SKcTpakims (KUIKHE MEMOPAHEI).
13. TepmomemOpaHHBIe poreccsl. MeMOpaHHas TUCTHILISIHS.

14. TepmomemOpanHnbie mporecchl. [lepBanopanusi.

15. OnexTpoMeMOpaHHbIEe IPOIECCHL. DIEKTPOTIAAINS.

Ipumepol 3a0ay:

1.

L
COIIEPEHOCAa BEIISCTBA YEPE3 MCM6paHy SABJIACTCA:

Tommuna MemOpans! — 100 MxM, cpenamii quameTp mop — 0.1 MKM, H3BHIIMCTOCTh T — 1, TIO-
puctocte €= 0,6. Uepes MemOpaHy mpoHMKaeT Bojia IIpH Nepenase AasieHus 1 6ap. Kosg-
dunment nuddy3un Boxs! B CruTomHOM Matepuaie Mem6pansl D = 10” cm?/c, BI3KOCTB HpH
20°C =107 IMa-c.

Omnpenenutsh BKJIAJ KOHBEKTHBHOH U M) y3HOHHOM COCTABIAIOMEH B OOLIHUI TIOTOK BOMBL.
Jl1s1 onpecHEHMss MOPCKOH BOIBI ¢ KOHLeHTpanuei conelt (mo NaCl) 32.0 r/n npennoxens: 4
MeMOpaHbl C Pa3jiiyHbIM COJIE3a/(EPKAHUEM:

1 — nomunponmieHoBas, R = 50%;

2 — nomucynsdonoBas, R = 90%;

3 — anerarnemnonao3sas, R = 98.5%;

4 —momuamuaHas, R = 99.8%.
OmnpenenuTs DpUroJHOCTh MEMOPAH IJIs MOTY9EeHUS MUTHEBOH BOIBL, €Cd Cuopv= 500 Mr/iL.
Omnpenenuth abCOMOTHYIO U NPAaKTHIECKYIO CEIEKTHBHOCTD Pa3/IeliCHHs BO3AyXa Ha MEM-
OpaHe U3 CUIIMKOHOBOI'O Kay4yKa BaKyyMHbIM CII0CO00M, €CJin

ko3 dunuenTs pactBopumMocts SO = 1.5 - 107 oM (m.y.)/ e - cm Hg;
SN2 =103 em® (m.y.) eM® - em Hg;

xoaddumments muddyzum D% = 3.6 - 10 em/c;
DV =0.9-10° cm/c.

Hpumepoi mecmosoix 3a0arnuii.

B ciiydae 6apoMeMOpaHHBIX IPOLECCOB MPeodIafaronIiM I'PaIueHTOM ABMKYIIEH CHIIEI Mac-

A) AP;
B) AT;
B) AU.

OCHOBHBIMY KJTaCCHU(UKAIMOHHBIME IIpU3HaKaMy 6apoMeMOpaHHBIX IPOIECCOB ABJISIOTCS:
A) pa3mep 3a7ep)KHBaeMbIX MeEMOpaHOH YacTHIL,
b) ancopburonHas cnocOOHOCTh MPOHUKAIOIIETO KOMIIOHEHTA;



10.

11.

B) xuMH4ECKOE CPOLCTBO MaTepralia MeMOpPaHbl ¥ IIPOHUKAIOLIEIO KOMIIOHEHTA,
I') pasmep mop memOpaHsr;
J1) BenmuuuHa pabodero JaBiIeHHS.

Kakoii 13 MeMOpaHHBIX IPOLIECCOB HE SIBIACTCA OapoMeMOpaHHBIM:
A) HaHOUIBTpANIHS;

B) obpatHsIit ocMoc;

B) MUKPOQHIIbTpALHS;

I') MemOpanHas AUCTUILISIINS.

Jubdy3noHHBIH TEpeHOC BEMECTBa Yepe3 MeMOpaHy ONpeaeseTCs:

A) G=Kg -Ay;
g AP
b) G = ------ " -me- :
-t |
AC
B)G=D"---.
l

KoaddumuenT ynenpHO# Mpon3BOAUTENFHOCTH MeMOpanbl KG 3aBHUCHT:
A) OT BETMYUHBI IPUIIOKEHHOTO 1aBJICHUS;

b) OT 1IOPOMETPUYECKUX XapAKTEPUCTUK MEMOpPaHbI;

B) oT ¢pu3uK0O-XMMHUYECKHX CBOHCTB MaTepralia MEMOpPaHBI.

B IIPOLECCE KOHIEHTPUPOBaHH PAaCTBOPOB METOIOM 06paTHOFO 0oCMOCa C pOCTOM KOHIICH-

TpaLUU B CUCTEME «BOJA-PaCTBOPEHHOE BELIECTBO-MEeMOpaHay IMPOUCXOTHT:
A) yBenu4eHHE pa3MEPOB IHAPAaTUPOBAHHBIX HOHOB;

B) ymensmenue pasmMepoB rHApaTHpOBaHHBIX HOHOB;

B) pocT OCMOTHYECKOIO aBJICHH S,

I') yBenuueHHEe TONIIUHBI CIIOS CBA3aHHOM BOJBIL.

[TonHoe 3anepianue OEIKOBBIX MOJIEKYI HAUMHACTCS C BETMYMHBI TApaMeTpa Iy/Tn:
A) 1.0;

b) 0.5;

B) 0.1;

I) 0.35.

MukpopuIbTpanuio NPUMEHSIOT:

A) 11 KOHIIEHTPUPOBAHUSL PaCTBOPOB COJIEH;
B) i BBIIETIEHUS U pa3fesieHus OEIKOB;

B) 11 BEIIENIEHHS MEKPOOHBIX CYCIIEH3UH.

MexaHu3M «TPaHCIIOpTa ¢ IEPEHOCYUKOM) PEAM3yETCs B IPOLECCax:
A) ynpTpaduIbTpaluu;

b) nmepranopamnuy;

B) MemMOpaHHOM 3KCTpaKIyH.

B xaxoM u3 mporeccoB MeMOpaHa He yJacTBYeT HEIIOCPEACTBEHHO B pa3ielICHHN:
A) HaHOQUIBTpALIUS;

b) auainus;

B) MmemOpaHHasi AUCTUILIALIHS.

Jlns pa3zeneHus a3€0TPONHBIX CMECEH HCIIONB3YIOT:
A) MeMOpaHHYIO TUCTHIUIIHIO;



b) niepBaiiopaiiito,
B) anexrponuanus.

12. Kaxo#l 13 METOIOB MOy 9EHHs CHHTETHIECKHX MEMOPAH II03BOJSIET MOJTY9HTh CTPYKTYPY C
OUIHHAPHICCKHMH [IOPaMHM C y3KHM paclpeleNICHHEM II0 pa3MepaMm:
A) cuekanue;
B) nnBepcus daz;
B) TpaBiieHuUE SIIEPHBIX TPEKOB.

13. Tlo yBenuyennto obmel HOPACTOCTH MEMOPAHBI MOTYT OBITh PACIIOJIOKEHE] B CJIEYIOIIEM
HOpSIIIKE:
A) acHMMeTpHYHBIE IOJIMMEPHBIE, TPEKOBbIE, HEOPraHHYECKHUE;
b) TpexoBele, HeOpraHuyecKue, aCHMMETPUYHEIE TIOJIMMEPHEIE;
B) acuMmeTpuyHbIE IOTUMEPHBIE, HEOPTaHHYECKHE, TPEKOBEIE.

14. [list oupejieiieHus pasmepa op MeMOPaH MCIIOJIb3YHOT CIIE/Y OLIAE HETPAHCIIOPTHBIE METO/IBL:
A) 3JI€KTPOHHYIO MUKPOCKOIIHIO;
B) pryTHYIO mopomerpuio;
B) Touky my3sIpbKa;
I') mpoTounyro mopoMeTpHIO.

15. K TeXHOIOTHYECKHM CBOMCTBAM MEMOPAH OTHOCSTCS:
A) ToJlllKHa;
b) arm3oTponus;
B) ynensHas npou3BOAUTENBHOCTD (TIPOHUIIAEMOCTB);
I') 3apgep>xuBaromasi CmoCOOHOCTb.

Peiituar-koaTpoJan Ne 3:

HossipusaimonHbie siBleHUs. KOHLUEHTPaLMOHHAS OJSPU3 ALK,

Ilonsipuzanvonnsle sBieHUs. [ eneBas nonspu3arws.

Ionspuszannonnsle senenus. Ocagkoobpa3zoBaHue Ha MeMOpaHe.

Bnusiaye no1IpH3aliOHHBIX SBICHUH HA YAETbHYIO IPOM3BOUTEIEHOCTE MEMOpaH.

Croco6slI CHIKEHHS BIMSHHS NOIIPU3alHOHHBIX sBeHuiH. [IpenBaputennpuas o6paborka

paszensieMbIX pacTBOpOB. Mi3MeHEeHHs TapaMeTpoB IPOBEACHUS MpoIeccoB. Perenepanus

MeMOpaH.

MemOpanHas TexHuKa. AliilapaTbl ¢ IUIOCKUMHU, PyJOHHBIMH, [IaTPOHHBIMH, TPy04arsiMu

MeMOpaHHBIMHU 3JIEMEHTaMH.

Mem6parHbie ycTaHOBKH. KOHTpOIB, yIipaBnenue. Pexynepanus sHepruu.

MewmbpanHbie ycTaHOBKU. Perenepanust meMOpas.

ITpuxnannas memOpanHas TexHonorus. Juadpunstpanus (Ha 1000M mpuMepe).

0. Ilpuknagaas MmemOpaHHas TEXHOIOTUSA. MULIEIIIpHO-yCHUIIEHHas! yabTpapuabTpanus (Ha Iro-
6oM mpumepe).

11. PbiHOK MeMOpaHHbIX TEXHOJOI UK. DUOTEXHOIIOI M (Ha JIHOOOM IIPUMEPE).

12. PerHOK MeMOpaHHBIX TexHONoruii. MenaunuHa (Ha mr000M mpumMepe).

13. PeiHOK MeMOpaHHBIX TexHONMOTHH. [lepepaboTka MpOMBIIIIIEHHBIX OTXOI0B (HA JTF0O0M TIpH-

Mepe).
14. PerHok MeMOpaHHBIX TexHONOTHH. [loryyenne cBepXuucToit BoasI (Ha JIE0OOM ImpuUMepe).

<8 o i ol
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Ipumepwl 3a0au:
1. JIna onpecHenus Boabl YepHoro Mops (Co=32 /1) mpoeKTHpyeTcsi MeMOpaHHas yCTaHOBKa
06paTHOTO 0CMOCA IPOU3BOAUTENBHOCTHIO 10 HepMeaty 100 m>/4.
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HCi10/1b3y10TCs PyJIOHHbBIE MEMOPaHHbBIE 3JIEMEHThI Ha 1I0JIMaMUIHON MeMOpaHe, pacCcyYuTaH-
HBIE Ha pabouee naBieHue 55 6ap, ¢ HabMoORaeMoit ceeKTHBHOCTRIO 10 NaCl 98.2%.
[Lnomans MeMO6paHbl B pyJIOHHOM MOIyJIe — 3 M2.

ViensHas IMPOU3BOMUTENLHOCTE 3TOX MEMOpaHBI B IPEIBAapHTEIbHBIX HCIBITAHKAX, IIPOBE-
IEeHHBIX Ha BogonpoBoaHoi Bozae (0.5 r/n mo NaCl), npu paGouyem masnenuu 15 atM, cocTaBu-
na 55 n/m*u.

VYcpenneHHas KOHIEHTpanus IPOAyKTa He JOJDKHA npeBbinaTs 0,75 r/m.

K.m.z. vacoca — 0.65, K.1.4. pekynepartopa sHepruu — 0.75. ['uapaBin4ecKoe COnpOTHBICHHE
YCTaHOBKH — 5 0ap.

PaccunTate HE0OX0MMYIO IIOMAAb MEMOPaH U KOJIMYECTBO MOLYJIEH.

OnpenenuTs yaensHBIA pacxos sHeprun (KBT/M) 6e3 peKynepanus i ¢ peKyIepamiei.
Tonmuaa mem6pans! — 100 MxM, cpemrauit quametp mop — 0.1 MKM, H3BHIMCTOCTE T = 1, HO-
puctocth € = 0.6.

Yepes memOpaHy IpoHHKaeT Boja IpH nepenane napieHus 1 6ap. Kosbdunment mubdysun
BOZBI B CILUIOIIHOM Marepuaie MemOpasbl D = 107 em?/¢, Baskocts mpu 20°C n = 107 Ila-c.
VicxonHsIit pacTBOp 065eMOM 6 M CONEPKUT GETKOBBIH KOMIIOHEHT (A) ¢ MONEKYIISPHOMN
maccoit 65000, xornenTpanus Ca = 2.0 /1, u coneBoit kommoHeHT (B) ¢ MoneKy sapHO# Mac-
coit 58, xounentpamus Cg = 5.0 /1.

Heo6xoxuMo npoBecTH KOHIIEHTPUPOBAaHHE U 00ECCOTUBaHIE OEIKOBOr0 KOMIIOHEHTA 10
koHneHTpanuit Ca =24 r/n u C'g < 0.05 r/n.

VY nenpHas IpOM3BOAMTENBHOCTE TPYOUaTOH MHKPO(QUIBTPAIMOHHON MEMOPAHBI 10 KYJIbTY-
paibHOM JXHIKOCTH, COAEpXKallieh ApoAcoKeBbie KieTku (d = 1 MKM), nipu Aasieduu 0.25 MIla
cocrapiseT 300 1/m*yac.

PaccuuTars cTeNeHb KOHLIEHTPUPOBAHUS [IOTOKA B YCIOBHSIX MPEIOTBPALICHUS OTIOXKEHUM
MHKPOOPTraHH3MOB Ha IIOBEPXHOCTH MeMOpaHsbl, eciu ee nuametp — 16 mm, L =2 M, ko3 du-
LIMEHT B3aUMOJCHCTBHUS KIIETOK ¢ MeMOpanoii k = 5.6 - 10°, a nuneitnas CKOPOCTH JXHAKOCTH B
IOrpaHU4YHOM ciioe cocTaBiigeT 0.125 oT CKOpOCTH o OcH KaHalia.

Lpumepol mecmoevix 300GHUN.

KonuentpannosHoO# nonsipu3anneil Ha3pBaeTCs:

A) bopMupOBaHHE y TOBEPXHOCTH MEMOPAHBI IOTPaHHYHOIO CJI0sI, B KOTOPOM KOHIIEHTPAIHS
PacTBOPEHHOTO BEIeCTBa OOIBIIIE, YEM B HCXOJTHOM PacTBOPE;

b) dopMupoBaHue y moBEpXHOCTH MEMOpPAHBI CII0SI aCCOMUPOBAHHBIX BEICOKOMOJIEKYISPHBIX
COCIMHEHUH;

B) popmupoBanue y HOBEpXHOCTH MeMOpaHBI 0Ca/IKa, BKIIIOYAOIIETO KOJUIOW/IHEIE U B3BE-
LIEHHBIE OPraHMYECKHE U HEOPraHUYECKHUE BEUIECTRA.

KoHnenTpanuonnas u refeBasi HOJISPU3AIUS - SBICHUS:
A) obpatumsie;

b) craninonapHsie;

B) HeoOpatumsie;

I') nuHamMu4geckue.

OcHOBHas [pHYMHa CHU)KEHUS [IPOHUIIAEMOCTH B 1IPOLiECcCe MEMOPAHHOIO Pa3/ICICHuUS:
A) KOHIIEHTpallMOHHAs TOJISpH3aIHs;

b) reneas momsipuzanus;

B) HakannuBaHue Ha MOBEPXHOCTH OCAIKa.

WutencuBHOCTH POPMHUPOBAHMS HAa TOBEPXHOCTH MEMOpPAHBI 0Ca/IKa 3aBUCHT OT:
A) rupoUIBHOCTH MaTeprana;

b) n3era-noTeHnMaNa MOBEPXHOCTH MaTepuaa;

B) pasmepoB mop MeMOpaHsI;

I') Temnepatypsl;

M) pH.



10.

11.

12

Poct ruipoQuiibHOCTU MeMOpPaHBbI CIOCOOCTBYET:

A) YCKOPEHHIO CHIXEHHS IPOM3BOAUTENBHOCTH 38 cUeT 3QPEKTOB OCANITECHUS YACTHIL,
b) 3ameieHnIO CHIDKEHNS IIPOU3BOIUTENEHOCTH 3a CYET 3G (HEKTOB OCAKICHUS JACTHIL,
B) He okasbiBaeT BIMAHHA HA XapaKTep H3MEHSHUs IPOU3BOIUTENFHOCTH BO BPEMEHH.

J3era-noreHnuan MeMOpass! ¢ poctoM pH:

A) yBenmuuBaeTcs;

b) ymeHnbiuaercsi;

B) xapakTep 3aBHCHMOCTH OIIpe/iesieTCs IPUPOIOH MaTepraa.

K cnocobam cHmxeHus NOISpH3alMOHHEIX SBICHHH 3a CUeT IpeBAPUTENHHON 06paboTKH
PacTBOpPOB OTHOCSTCS:

A) punsTpars;

b) xoarynsmus;

B) o0e33apaxuBaHue;

I') usmenenue pH pactBopa;

J1) ymsrdeHue BOJIBI,
E) noBelmenue temMneparypsl pacTBoOpa.

K criocobam cHuXeHHS MOJISPH3alliOHHBIX SBICHHH 32 CUET H3MEHEHHs IApaMeTPOB POBe-
JIEHUS IIPOIECCa OTHOCATCS:

A) CHHXKEHHUE CKOPOCTH 110TOKA B/I0JIb MEMOPaHb;

B) TypOynu3arus noroka;

B) BBeeHUE B IOTOK I'€TEPOTEHHBIX YACTHIL;

I') usmenenue pH pactBopa;

1) ymsirdeHue BOJIBL.

OcHOBHBIE CTIOCOOBI pereHepanuu MeMOpaH:
A) peBepCUBHbIHM IOTOK KOHLIEHTPATA,

B) mexaHudeckas OYHCTKa;

B) xumuueckas ouncTka.

Jlna xuMugeckoil pereHepanuu MeMOpaH UCTIOIB3YIOT:
A) HEOpraHu4eckue KUCIIOTHI;

B) opraruueckue KUCIOTEHI;

B) 110JIMMEPHbIE 3JIEKTPOJIATHL,

') I1AB;

J1) pacTBOpHuTENH;

E) cupTshl

B xagecTBe CTEpHIN3YIOMUX areHTOB IIpu 00paboTke MeMOpaH IPUMEHSIOT:
A) BogsiHOIM map;

b) popmasinH;

B) nmuMoHHYIO KHCIIOTY;

I') mepekuce BomoOpoOa;

J1) aTanoxI;

E) cepnyro kucnory.

B coctaB MeMOpaHHOTO 3NIEMEHTa BXOJAT:
A) memOpaHa, TpeHax;

b) membpana;

B) membpana, IpeHax, repMeTHK.



13. Heckoi1bKO MEMOpaHHbIX 3JIEMEHTOB, 00bEAMHEHHbIX 00LICH Kamepoi cOopa LepMeara o6pa-

14.

15.

3YIOT:

A) MmeMOpaHHBII MOIYIIb;
b) MeMOpaHHYIO YCTaHOBKY;
B) mem0OpannsIii anmapar.

MemO6paHHBIE TIEMEHTHI MOTYT OBITh:
A) 1I0CKHMH;

b) pynonusmMu;

B) natponHsIME;

I') Tpy6uaTeivu;

J) KanuJUIsIpHBIMH.

Ha pHucC. Ipe€acTaBjIiCHa CXEMa MeM6paHHOI"0 Pa3aciCHus C:

A) nraQuibTpalKeid;
b) nepBanopanueii;
B) munennspao-
YCUIIEHHOHU yJIbTpa-
bmisTpanuei.

pHTENb

HCXOIHBIA
pacTBop

YUCTHIA PacTBO-

1
i

nepmear

—

—

5.2. lipomMekyTouHAasi ATTECTALKS [10 HTOTaM OCBOCHHS AHCLMILIHHDI

KOHTpOJILHLIe BOIIPOCHI AJIfl IIPOBECACHHUSA IMIPOMEIKYT O0YHOH aTTeCcTAIHH (3K33M9Ha):

il

ol IS

9.

10.
11.
12.
13,
14.

Memb6pannsie Matepuansl. I[lomumepsl. I'u6kocts nenu. MonekynsapHast Macca. MexXMOIEKy-
JSIpHOE B3auMOAEHCTBHE. DH3UUYECKOE COCTOSIHHE. TepMHuuecKas M XUMHUYECKas CTaOHUIIb-
HOCTh. MexaHu4ecKkue CBOMCTBA. PacTBOPEI M paciuiaBbl MOJIUMEPOB.

MewMmb6paHHBIE TIONTMMEDEI: TIOPUCTEIE H HETIOPUCTHIE MeMOpaHEL.

[onumepHslie 31€KTPOIUTHL [10MHM3IeKTpOIMTHBIE KOMILIEKCH. MyIbTHCIONHBIE CHCTEMEL.
buonornyeckue meMbpansl. MoaenupoBaHre OHOIOTHIECKUX MEMOpaH.

Heopraangeckue MeMOpasbel. MeMOpaHbl U3 MUKPOIIOPUCTOTO CTEKJIA. MeTaIMYECKHE MEM-
Opanbl. MemOpans! U3 kepamuku. MemOpans! u3 rpadura.

Mertoap! NOIy4eHHs] CHHTETHYECKUX MeMOpaH:

Mertoas! OIy4YeHHs] CHHTETHIECKUX MeMOpaH

uHBepcus das.

: KOMIIO3UTHBIE MEMOPaHEI.
MeTo B! TOMyUeHns CHHTETHYECKHUX MeMbpan:
MeTop1 OTyYeH!s! CHHTETUYECKUX MeMOpaH:
MeTosl MOTyYeHUS CHHTETUYECKUX MEMOpaH:
Mertonp! moTyYeHNs: CHHTETUIECKUX MeMOpaH:

TPEKOBBIE MEMOPAHEI.
II0JIbIE BOJIOKHA.
3JIEKTPOCIIMHUHT.
3D-npuHTHpOBaHUE.

Cnoco6s1 Mogudukanuu MeMOpaH: ¢pu3mdeckas MoAupUKAIHS.
Cooco6sl MomubuKanuy MeMOpaH: XUMHYECKash MOTU(PHUKALIAS.
Crmocobs1 MomubuKkanyun MeMOpaH: KOBAJICHTHAS W HEKOBAJICHTHAS MMMOOHIHA3ALMSI aKTHB-

HBIX KOMIIOHCHTOB.

15. Mopdonorust MeMOpaHbI: CIIOCOOHI €€ PEryIUPOBaHUS.
16. Metonp! onpeneneHus CTPYKTYphl U CBOHCTB MeMOpaH. O01mas mopucToCTs.
17. MeTtonp! onpeieIeHUs CTPYKTYPBI ¥ CBOMCTB MeMOpaH. Pasmep mop.



18. Merobl oupe/iciieHus CIPYKTYpPbl i CBOMCTB MeMOpaH. DU3HKO-MEXaHHIECKUE Xapaxrepu-
CTHKH MeMOpaH.

19. MeTone! onpeneneHns CTPYKTYPHI U CBOMCTB MeMbpaH. TeXHOIOrn4ecKre CBOMCTBA MeM-
OpaH.

20. MeTozs! onpenienenus CTPYKTYPHI M CBOXCTB MeMOpaH. MeToIb! KaTHOPOBKH OPHCTHIX MEM-
OpaH.

21. bapomem6panHBle mponecchl. MEKpOGHIBTpanus.

22. bapomeMOpaHHbI€ IPOLECChL. YIbTpa(uibTpaiys.

23. bapomem6panHbIe nponeccsl. HanodunsTparms.

24. bapomeMbpanHsIie nponeccsl. OOpaTHEIi 0cMOoC.

25. luddy3uoHHbIe MeMOpaHHbIE IPOIECCEHL. Pa3esieHie ra30BbIX CMECEH.

26. Tuddysnonnple MeMOpaHHEIE IPOLECCHL. J{Haus.

27. Tnddy3nonnsie MeMOpaHHbIe IPOIECChl. MeMOpaHHas SKCTpakims (KUIKHEe MeMOPAHEL).

28. TepmomeMOpaHHBIe Tponieccsl. MeMOpaHHast JUCTHIUISLHSL.

29. TepmomemOpanHbie 1poLecchl. [lepBaiopaiius.

30. DnekTpoMeMOpaHHEBIE TIPOIIECCHL. DIEKTPOIHATH3.

31. Ionspu3anuosHsle SBIeHHS. KOHIEHTpaMoHHas MONSPH3AIHSL.

32. Ilonsgpu3anMoOHHBIE SBICHUS. | eneBas moJspu3anus.

33. lonspusanuonssie spienus. OcankoobpasoBanue Ha MeMOpaHe.

34. BiusiHve TONSAPU3AMOHHEIX ABICHHH Ha yASTIBHYIO IPOM3BOJUTENBHOCTS MEMOPAH.

35. CrocoObI CHIDKEHHS BIUSHUS HOJSPU3aMOHHBIX siBleHui. [IpenBapurensaas o6paboTka
pasjieisieMbiX PacTBOPOB. VI3MEHE NS 11apaMETPOB LIPOBECHKS IIPOLECCOB. Perenepanus
MeMOpaH.

36. Mem6Opannas TexHHKa. ANNapaTsl ¢ INTOCKUMH, PYJIOHHBIMHE, TIATPOHHBIMH, TPYOUaTHIME
MeMOpPaHHBIMH 3JIEMEHTaMH.

37. Membpannsie ycTaHOBKH. KOHTpOIIB, yIpaBienue. Pexkynepanus sHepruu.

38. MeMOpaHHbIe ycTaHOBKH. Perenepanus MmeMOpas.

39. llpuxnannas memOpanHas TexHonorus. Juadunprpans (Ha mo60M IpaMepe).

40. Ipuxiannas MeMOpaHHas TEXHONOTKA. MHULELUIPHO-yCHICHHAs ylibTpaduibTpaiis (Ha JIEo-
6oM mpumMepe).

41. IlpumeHeHne MeMOPaHHBIX TIPOLECCOB B OMOTEXHOJIOTHH.

42. MemOpaHHBIE pEaKTOPBEL.

43. [IpumeHeHne MEMOpPaHHBIX MPOIIECCOB B MEAHUIIMHE.

44. MemOpaHHBIE IPOIECCH B BOJOMOATOTOBKE M BOJOOYKCTKE.

45. MemOpaHHBIE TIPOIIECCH B TepepaboTKa MPOMBIIIIEHHBIX OTX00B.

46. Vici10jib30BaHKE MEMOpaH 1Py [10Jy4EHHNH CBEPXYUCTON BOJIbL.

47. IlpumeHeHne MeMOpaH NPy JeTHApaTAIlMK 3TaHOJIA.

48. MemOpaHBI B IIporieccax HepTenepepaboTK.

49. Vcionp30BaHKe MeMOpaH JUTs H3BJICYEHHS [IAPOB OPraHMYECKHX BEMIECTB.

50. Mem6panHBIE TEXHOIOTHH B IIpoIieccax 00eCCOIMBaHMs MOPCKOM BOJIBL.

S5.3. CamoctositesbHasn padora 00y4arnierocsi
Bonpocei 1151 IpoBeIeHHs] KOHTPOJIS CAMOCTONTEILHOM padoThi:

[TpumeneHre MEMOpPaHHBIX MTPOLIECCOB B OMOTEXHOIOTHH.
MemOpaHHBIE PEaKTOPHI.

[IpumeHenrie MeMOpaHHBIX IPOLIECCOB B MEIUIIUHE.
MemOpatHbi€ 1IPOLECCHl B BOAONOATOTOBKE i BOJAOOYHCTKE.
ITepepaboTka MPOMBINLIEHHBIX OTXOIOB.

Ceepxuncras Boza.

Herunparanus sTaHona.

Mewmb6pans! B ponieccax HedrenepepaboOTKH.
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9. H3BiieyeHuE aPOB OPraHUYECKUX BELIECTB.
10. ObecconuBanre MOPCKO BOIEL.

KoHTponbHEIE BONPOCH! I1. 5.3. BKIIFOYEHHI B IIEPEYCHb BOIIPOCOB ISl IIPOBEACHHS TEKYINEr0 KOH-
TPOJISL YCIIEBAEMOCTH M IIPOMEXKYTOYHOH aTTECTAIlHH IT0 HTOraM OCBOEHHMS AHCIHILIHHEL

QOHJI OLEHOYHBIX MAaTEpHANOB Ui NPOBENCHWS aTTECTAlMH YPOBHS CHOPMHPOBAHHOCTH
KOMIICTCHIKH 00y4arOLIKXCsl [0 JUCLHIUIMHE OQOPMIISETCS OTACIbHBIM JOKYMEHTOM.

6. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHME JUCITUIIJINHBI

6.1. KHHI000€CIme4eHHOCTh

HaumenoBanue murepatypsl: aBTop,
Ha3BaHUE, BUJ U3JIaHUS, H3TATEIbCTBO

T'ox n3nanus

KHUTI'OOBECITEYEHHOCTb

Ham4aue B sanextporHoM kataiore D5C

OcHoBHas muTeparypa

Kozagepora O.A., Kum K.B., Hudranues 2019 https://www.studentlibrary.ru/ru/book/IS
C.1. Mem0OpanHbie mpoiecchl. Bopo- BN9785000324325.html

Hex: BI'VUT.

®azbuiona J[. . MemOpanHbie mpomec- 2018 https://www.studentlibrary.ru/ru/book/IS
CBI pa3felieHus. BN9785788225289.html
Kazanp: KHUTY.

BonnripeB A.A. buomemOpanoiorus. 2008 https://znanium.com/catalog/document?id
HoBocubupck: COY. =16916

Amemun B.I'. Cnexrpockonudeckue Me- 2008 75 med. 3k3. B Oubnuoteke Bal'Y

TOABI aHA/IU3a: MPAaKTUKyM. Biagumup:
Bnl'vY.

JlononHUTENbHAS THTEpaTypa

Huxudopos 10.B., Kazakosa A.A., Aue-
xuHa ML.B. Ilponeccer muddysuu u an-
copOIMK B MHXXEHEPHBIX 3a1a4ax. [Ipu-
Mepsl pacueta. M: MI'TY um. H. 3. Ba-

yMaHa

2019

https://www.studentlibrary.ru/ru/book/IS
BN9785703852057.html

Tapannesa K. P., Tapanues K. B. IIpo-
IIECCHI U alllapaThl XUMUAYECKOM TEXHO-

JIOTHH B TEXHUKE 3aIUTHI OKPYKAOIIEH
cpensl. M: UHOPA-M.

2019

https://znanium.com/catalog/document?id
=367311

6.2. [lepuogutecKkue u3aaHmsi

Kypransr:

«Ycnexu XUMUAR»

«XUMHSA ¥ XUMHAYECKast TEXHOIOTHS»
«broMeTuITHHCKAS XUMHUS»

«MeMbOpans!l 1 MEMOpaHHbIE TEXHOIOTHMY http://www.memtech.ru/index.php/ru/journal




6.3. ilaTepHeT-pecypcebi.

1. MudopmanuonHsLi pecypce kadenpst MeMOpanHo# TexHOI0rHH Poccuiickoro XuMuko-
Texnonormgeckoro Yuusepcurera um. J[.1. Mernneneesa:
http://www.membrane.msk.ru

http://www.scirus.com/

[N

http://www.abc.chemistry.bsu.by/current/fulltext. htm

= W

http://www.anchem.ru/literature/

http://www.sciencedirect.com

http://chemteq.ru/lib/book

http://www.chem.msu.su/rus

http://djvu-inf.narod.ru/nclib.htm

=

http://www.elsevier.com/

10. hitp://www.uspkhim.ru/

11. http://www.strf.ru/database.aspx

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCTIATTINHBI

Jlisi peajik3ailiy JaHHOM JUMCLMILIMHBI KMEIOTCS ClICLHalIbHbIC [IOMELICHHUS [Uist IPOBEICHMS
3aHATHH JIEKIMOHHOTO THIIA, 3aHATUH 1a00paTOPHOTo THUIA, IPYMIIOBEIX M HHAUBHIYAILHEIX KOH-
CyJIbTallH, TEKYIETr0 KOHTPOJIS B POMEXYTOYHOM aTTeCTaIiy, a TaKXKe IIOMEIIEHHS JJIsI CAMOCTOS-
TeIbHOU paboTsl. JIabopaTopHBIe paboTHI IPOBOITCS B 1aboparopuu Kadenpsl xumuu Bil'V.
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OXPaHBI 3)[0p0135>1 XHUBOTHBIX» bonsmakor J1.C.

IIporpammMa paccMoTpeHa B 0100peHa Ha 3aceqanud Kadeaphl XHMHH
Tpotoxon Ne 70 ot 25, 98 20,2 Arona
3aBenyromuii kadeapoit ﬂ[ﬁwﬂ /Kyxtun B.A./

PaGoyas nporpamMma paccMOTpeHa B OI0DPeHa Ha 3acelaHii yIeOHO-METOIHIECKOH KOMUCCHH Harpas-
neaus  04.03.01 Xumus.

TIpotokon Ne 700t A5. 08 204/ rona

[Ipencenarens KOMHCCHH ZZ/M /Kyxtun B.A./
(®UO, noamuce)




JIMCT HEPEYTBEPAKAEHUA
PABOYEN ITPOTPAMMBI JUCIATLIAHLI
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3apenyronmii kadenpoit

Pabouas mporpamma ono6pena Ha y4eOHBII Tox
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3aBenyronmii kadeapoit
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