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I. HEJHA OCBOEHUS JUCIHHIIIMHbI

[lens ocBoenus quenMIUIHHBL: W3yuenne QyHIAMEHTAILHEIX OCHOB CEJICKTHBHOTO pasaeneHus
BELIECTB HA MeMOpaHax.
3ana4ud: 03HAKOMIICHHE CTYJEHTOB C (GH3UKO-XMMUYECKUMH 3aKOHOMEPHOCTSIMHE IIPOIIeCCOB
MEMOpPaHHOTO pasjeieHdsl CMecel H OCHOBaMH MeMOpaHHOTO MaTepHanoBEACHUS; (dhopMHpoBaHUe
IPEeJCTABICHHH O BHJAX MEMOpPaHHBIX IIPOLIECCOB, CYIIECTBYIOMHUX CocoGax ux MOJIYYEHHSI, CBOM-
CTBAaX M BO3MONKHOCTSIX IIPAKTHYECKOIO IIPHMEHEHH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunmuna «MeMOpaHbl H MeMOpPAaHHEBIE TEXHONOTHIY) OTHOCHTCS K YacTH OIIOI1, dopmu-
pyeMo# yyacTHHKaMH 00pa3oBaresbHbIX OTHOIICHHIA.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS MO JUCLMUIIJIMHE

IInanupyembie pesynbraTsl 00ydeHHs [0 aucuuivHe «MeMOpaHE! 1 MeMOpaHHBIE TEXHOJIOTHHY,
COOTHECCHHBIC C IIAHUPYEMbIMH pe3ynbTatamMu ocBoenus OINOIT (koMueTeHIMsIMU U HHUKATOPAME
JOCTHIKEHUS KOMIIETEHIHi)

Dopmupyembie [lnanupyempie pesynbTaTsl 00y4eHus 10 JUCIUILINEE, B | HanMeHoBaHHE olle-

KOMIIETEHI[UH COOTBETCTBHH € HHAMKATOPOM JOCTHIKCHHS KOMIIETEH- HOYHOTO CpeJcTBa
(xog, comepikanme LHH

KOMIIETEHITHH ) Wnpuxarop noctmwxenus | Pesynbrarsl o6yueHHs 1o

KOMIIETEHIIHH JUCLHTUIHHE

ITK-4 IIK-4.1 3naer cranmaptel, | 3uaer:  (yHIaMEHTAIL-
CrocobeH  TIPOBO- | METOJMKH M HHCTPYKIHHM, | HBIE OCHOBBI [POLECCOB Borpocsl, TecToBsie
JUTH  XUMHYECKHil | ONpENIENsIOMe  HOPAIOK | MeMOpaHHOrO  pasjene- BOTIPOCEHI
aHaJlu3 PacTBOPOB, | pa3paboTKy H O(GOPMIIEHHUS | HUSL;
MarepuajgoB M 00- | OT4ETHOH JOKyMeHTauuu | Baageer: Meromomorueii

pasioB u3jenuil B
COOTBETCTBHHU c
TpeOOBaHHUAMH TeEX-
HOJIOTHYECKOH  J10-
KYMEHTaluu

II0 pe3yibTaraM HCCIe/10-
BaHHH U pa3paboToK,
IIK-4.2. VYmeer BreiOupars
METOABI, HHCTPYMEHTHI H
o0opyZoBaHHe IS TPOBe-
JEHUsl XMMMYECKOTO aHa-
JH3a;

I1K-4.3. Bnaneer coBpeMeH-
HBIMM METOJAMH IIPOBE/IEH
HUS  O9KCINEPUMEHTOB M
Habmoyienuit B o0nacTw
npodeccruoHanLHOM nesl-
TEJIBHOCTH

nmojmy4yeHuss memMOpaH M
OLIEHKH HX CBOMCTB;
Ymeer: dopmynuposars
TpeGoBaHuUS K MeMOpaH-
HBIX Marepuanam, HCXOoas
U3 IIOCTABIEHHOU MaTe-
pHATOBEIYECKOH (TEXHO-
JIOTHYECKOH) 3a/1aum

IK-7

crocobeH TPOH3BO-
JIUTHh KAYECTBEHHYIO
OLEHKY paiuo-
HAJIBLHOTO  MCTIOJD-
30BaHUS  MPHPOJ-

IIK-7.1. 3naer askonormue
cKoe 3aKOHOIATENLCTBO
Poccuiickoii Denepannu]
HOpMaTHBHbIe H METOIHYCH
CKHE MaTepuainsl 1Mo OXpaHg

OKpYIKarOIieH Cpenpl U pa-

3naer: BO3MOMXHOCTH
MeMOpaHHBIX METOJIOB
pa3neseHus NpH petIeHHuH
Pa3/IMYHBIX IPAKTHYECKHX
3a71a4;

Bnanmeer: HaBBIKAMH HC-

Bonpocsl, TecToBbie
BOIIPOCHI




HBIX ~ PECYpCOB 6 | HMOHANBHOMY HCIIONB30Ba{ IIONB30BAHAS  MeMOpaH-
COOTBETCTBUH C | HHIO IPHPOAHBIX PECYPCOB; | HBIX MPOLECCOB B Pa3iiky-
HopMatHBHBIMH W | [IK-7.2. VMmeer ¢opMHpO{ HBIX  TEXHOJOMHYECKHX
METOJUYECKHE Ma- | BaTh OTYETHYIO JIOKYMEHTa{ CXEMax;

TEPHANBI 110 OXPaHe | IMIO B COOTBETCTBHH € Tpe{ YMeeT: NPHUMEHATh pe-
OKpYIXKaIOIIeH cpe- | OOBAHMAMU 3KOJNIOTHYECKMY 3y/IbTaThl  HCCIIEIOBAHUM
I HOPMAaTHBOB; JUI OLIEHKH 3((eKTHBHO-
IIK-7.3. Braneer HaBBIKaMH CTH H IEJNECO0GPa3HOCTH
OLCHUBAHUS Pa3BUTHS DKO{ BHEJPEHHS MeMOpPaHHbIX
JIOrHYeCcKOH 0OCTaHOBKH Hg TEXHOJOTHH

o0BeKTax TpH pas3IHYHOM
aHTPOMOTE€HHOM Harpy3ke

4. OBbEM U CTPYKTYPA JUCHUILIMHbI

O61as TpyI0eMKOCTh THCIUIUIMHBI COCTABISET 2  3aYeTHHIE eIMHHULBI, 72 Jaca.

TeMaTHYeCKH IJIaH
dbopma oby4uenun — ounan

Konrakrhas paGo-
Ta 00ywarommxes ¢
neaaroru4eckumM
paGoTHHKOM
© (B 4acax) Dopmsl
o § . TEKYLLEro KOHTPOJIA
(3]
Ne | HanmeHOBaHHe TeM W/HIIH pa3NenoB/TeM Juc- 9 5 E| & ) JEHERAcMOTTI,
S o g o = ¢bopma npomexyTou-
n/m UM TTHHB 5 = = | 8 @ -
Q o = o B HOH
3 § % o aTTecTauuH
= 3 g | £ (no cemecmpan)
= E| &
E| 8
= o
Q
219
= ]
=
L. Beenenne. 7 1
2. Bopa: ocoGenHoctd crpykrypel u | 7 1 1
CBOHCTB.
: 9 MemOpaHHEIE MaTepHaIbL. 7 23] 4
4. ITonyyenne cuHTETHUECKMX MeM- | 7 4-7 | 8 Petitunr-
Opas. KOHTpoJib Ne |
> Ompenenenue CTPYKTYPHl M CBOHCTB | 7 8 2 36
MeMOpaH.
6. MemOpaHHBIE IpoLIeCCHI. 7 9- 110 Pelitunr-
13 KOHTpoJE Ne 2
7. [MonsapuzanuoHHbIe SIBICHHS. f 14 | 2
8. Mem6panuas TexHuKa. 7 15- | 4
16
9. [lpuknannas memOpanHas TexHOJO- | 7 17- | 4 PeiiTunr-
THSL. 18 KOHTpOJH Ne 3
Htoro no qucHHILIHEE, Yac. 72 36 36 3auer




Copneprkanue JIeKUHOHHBIX 3aHATHH 10 JUCHHILIMHE
Paspen 1. Beenenue.
Tema 1: Mcropus paseutHs MeMOPaHHBIX TEXHOIOTHIA.
Conepixanue TeMbl:
IIpouecce! pazpenenns. Onpenenenue MeMOpansL. Jtansl pa3BuTHs MeMOpaHHOM TeXHonoruu. Pa6o-
51 Jleba u Cypupamkana. [Tpombnniennas MeMGpanHas TeXHOJIOrHS.
Pazmen 2. Bona.
Tema 1: OcoGeHHOCTH CTPYKTYPhI M CBOHCTB.
Conep:xanue TeMbl:
Crpykrypa »wunkoit Boasl. BoaHbie pacTBOpSI. PacTBOPEI 57EKTPONHTOB M HENIEKTPOIHTOB. Ouepre-
THYeckue s dexTer pactBopenus. OcMoTHueckoe AaBienne. OCMOTHYECKAS MAIIMHA.
Pasnen 3. MemOpannbie Matepuansl.
Tema 1: TTomamepsl ¥ HX CBOMCTBA.
ConepxaHue TeMBI:
I'ubxocrs nenu. Monekyiisipras Macca. OH3MYECKOE COCTOSHUE. MexmolieKyIsipHOe  B3auMo,ieii-
crue. TepMuvecKkas 1 XUMUYECKas CTabHILHOCT. MeXaHuuecKkue cBOMCTEA. PacTBOpEI M pacniaBe
HOJTHMEPOB.
Tema 2. ITonmuaaekTponHTh i GHONIOrHYECKHE MEMOPAHEL.
ConepixaHue TeMBl:
llonumepusie snexTpomnutel. [1oaUIIEKTPOTHTHBIE KOMILIEKCEL MynpTHcnoiinsle cucremsl. Buono-
THYECKHE MEMOpaHBI.
Tema 3. Heoprannueckue Mmemopasbl.
Conepixanue TeMBI:
MeMOpanbl W3 MHKPOIOPHCTOTO cTekia. MeTaminueckue MeMOpanbel. MeMmOpaHs!l W3 KepaMHKH.
MemOpanr! U3 rpadura.
Paspen 4. [lonyuenne cunTeTHUeCKNX MeMOpaH.
Tema 1: UuBepcus das.
Conepixanue TeMbI:
OcaxeHne ¢ MOMOWIbIO HCTIAPEHHs PACTBOPHTENS, MO ACHCTBHEM IapOBOi (asbl, IyTeM MOrpyKe-
uus. Tepmuyeckoe ocaxeHue.
Tema 2. MeTonibl MOJTYYeHHST KOMIIO3UTHBIX MeMGpaH.
ConepixaHHe TEMBI:
C pasnenuTenbHbIM CIOEM, TOTYYEHHBIM METOOM MOTHBA Ha MOIOKKY, Ha HOBEPXHOCTH BOJIBI, M€-
TOJOM MeX(a3HOl NOIMKOHAEHCAMH. [[MHAMHYECKHE H HAHECEHHBIE MeMOpaHBI.
Tema 3. Tpexorrie MeMOpansl. ITonydeHre MONBIX BOJOKOH.
Colepixanue TeMbl:
OcobennocTu Texuonoruu. Menons3yeMple MaTepHaIb.
Tema 4. DnexTpocnuHuHr U 3/[-IPHHTHPOBAHHE.
Conepxanue TeMbl:
Texnonorus. Marepuaner. IlepcrniekTHBEI IpUMEHEHHS.
Tema 5. Moguduxaims memOpan.
Conep:xanue TeMbI:
Dusuyeckas ¥ XUMHYecKas MoAuduKanus. MMMOOGHIM3ALKS aKTHBHBIX KOMIOHEHTOR.
Tema 6. [Tapamerpel, Brusomnre Ha MOpGOIOTHIO MeMOPAHBL.
Conepxanune TeMsr:
CocTaBbl (JOPMOBOYHOTO PACTBOPA M KOATYJISALMOHHON BAHHEL Y CIIOBHS (hopmoBanus.
Paspen S. Onpenenenue CTpyKTypsl U CBOHCTB MeMOpaH.
CoaepixaHue TEMBI:
Obmas nopucrocts. Pasmep nop. PH3NMKO-MeXaHHYECKHE XapaxkTepucTuku MemOpan. TexHonornue-
CKHE CBOHCTBA MeMOpad. MeTozbl KalmuOpOBKH TOPHUCTHIX MeMOpaH.
Pazgen 6. MemOpaHHBIE TIPOLIECCHL.
Tewmsr 1-3: Macconepenoc uepes Membpanbl. BapoMeMOpaHHBIE IPOLECCHI.
Conepixanue TeMel:



OGpatabiii ocMoc. Y abrpadgumbTpanus. MukpoduisTpars. Hanodunerpanps.

Temer 4-5: udpysnonnbie MeMOpaHHBIE IPOLIECCHL

ConepxaHue TeMBI:

Pazjienienne rasossix cmeceit. Jlnanus. Mem6pannas sxcTpakiust (xuaxue MeMGpaHbl)

Tema 6: TepmomemOpaHHBIe poOLECCHL.

ConeprxaHue TeMpl:

Mewm6pannas auctammsiuus. [lepsanopargs.

Tema 7: DrexrpomeMOpaHHbIe 1POLECCHL.

Cogneprkanue TeMbl:

Snexrponnanus. JIpwkyimas cuia. [lapamerpsl mporecca. Memb6pansl. [Ipumenenus.

Pazgen 7. [TonspusallioHHEIE SBICHUSL.

Tema 1: Konnenrpaiuostas nospu3amus.

Conepxanue TeMbl:

IloHsiTie KOHUEHTPaMOHHOI nomsipr3auuy. [enepas moNspu3anus. OcanxoobpazoBanue Ha MeM-
Opaue. BiusiHue N0JAPU3ALHOHHBIX SBJICHH HA YIEIbHYIO IIPOM3BOLMTEIHOCT] MeMOpaH.
Tema 2: CniocoOb! CHMKEHHUS BIHMSHUS NOISPH3ALHOHHBIX SBJIEHHIL.

CoznepixaHue TEMBI:

IIpensapurensras o6paboTka pazienseMbIx pacTBopor. 3Menenus HapamMeTpoB IIPOBEACHHS IIPO-
neccoB. Perenepanus mem0Opa.

Pazpnen 8. MemOpannas Texnuka.

Tema 1: MeMOpaHHBIE 3]IEMEHTEL

ConeprxaHue TeMbl:

ANnaparsl ¢ INIOCKHMH, PYJIOHHBIMH, TTATPOHHBIMHU, TPYGUATHIMU MEMOPAHHBIMH 3/IEMEHTAMH.
Tema 2: MemOpanHbIe ycTaHOBKH.

Coneprxanue TeMsi:

Perenepanus mem6pan. Pexymepanus suepruu. Kourpons, yrnpaeieHue.

Paznen 9. INpuxnagnas MeMOpanHas TEXHOIOTHSL.

Tema 1: TlpuemsI ocymecTBIeH S MEMOPAHHBIX TIPOLIECCOB Pa3IEICHHS.

CopepixkaHue TeMbl:

HuadunbTpanus, MHIEIUISPHO-YCHIICHHAS YILTPadHIbTPAIHs

Tema 2: Ppinox MeMOpaHHEBIX TEXHOJIOTHI,

Conepxanue TeMBbI:

buorexHonorus, MeuIuHa, IepepaboTKa IPOMBIILICHHBIX OTXOOB. [Momy4enue cBepX4uCTOl BOMBL.

Coaepskanne Ja60paTOPHBIX 3AHATHI 0 THCHHIHHEE

Paspen 5. Onpenenenne cTpyKTyphl U CBOHCTB MEMOpAH.

JIaGoparopnas pa6ora Ne 1 «Omnperienenue ynensHoi TPOU3BOIHTENBHOCTH MeMOpaH no BoJe».
Jlabopatopras pabora Ne 2 «Onpeienenue celeKTHBHOCTH MeMOpaH 1o BOJIOPacTBOPHMEIM ITOJIHME-
pam u Geskamy.

Jlaboparopnas pabora Ne 3 «Ompenenenue ancopOIHOHHON CIIOCOBHOCTH MeMOpaH MO Pa3IHYHbIM
KOMIIOHEHTAM.

JlaGoparoprast paGota Ne 4 «M3yuenne HMMOGHIM3AaLHY HA TIOBEPXHOCTH MOPHCTHIX MeMOpaH MHK-
PO- ¥ MaKpOJIMTaHIOB PA3IHYHOH MPHPOIBI».

5. OHEHOYHBIE CPEJACTBA JUISI TEKYIHIETO KOHTPOJISI YCIIEBAEMO-
CTH, IPOMEKYTOUYHONH ATTECTALIMH I10 UTOTAM OCBOEHHS AHUC-
HUILTAHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOS$I-

TEJIbHOH PABOTBI CTYAEHTOB



5.1. Texyumii KOHTPOJIbL yeneBaEeMOCTH

PeiiTunr-kourpoJn Nel:

LI

4.

1. Bona. Ocobennoctu cTpyKTyphl. BoaHble pacTBOpEL. PacTBOPEI MeKTPOIHTOB U He-
JNEKTPOITUTOB.

2. Dmnepretnyeckne d¢dextsl pactBopenus. OcMoTHueckoe nasienue. OcMOTHYeCKas
MallkHa,

3. MewmOpannsie marepuansl. [Tonmumepst. ['ubkocts uenu. MosekynspHas Macca. Mesx-
MOJICKYJIIpHOE B3auMozeicTBre. PU3HYecKoe cocTosiHue. TepMuyeckas M XMMHYecKas CTa-
OuibHOCTH. MexaHnuyeckue cBoicTBa. PacTBOPEL 1 paciulaBhl OIUMEPOB.

4. MemOpanHbIe TOMMMEPHL: OPUCTHIE H HENOPHCTHIE MEMOPAHEL

5. Ilonumepnsie 5neKTpONUTEL TI0NMAIEKTPONHTHBIE KOMIUIEKCEL. MyIbTHCTOMHbIE CH-
CTEMBIL

6.  buonormuycckuce memOpanel. MojeiupoBanue GHOJIOrHYCCKHX MEMGpaH.

7. Heopranudeckue memOpaHbl. MeMOpaHBI H3 MHKPOIIOPHCTOrO cTeKia. Meramiide-
ckre MeMOpaHbl. MeMOpaHs! U3 xepamuku. MemOpans! u3 rpaduTa.

8. Merozp! nOMyyeHHs CHHTETHYECKUX MeMOpaH: uaBepcus das.

9. MerTomnbl MONYYECHUs CHHTETHYECKUX MeMOpaH: KOMIIO3UTHEIE MEMOPaHbL.

10.  Meroap! nomyyeHns] CHHTETHYECKHX MeMOPaH: TPEKOBLIE MEMOPAHBL.

11.  Merozsl 10/Iy4eHHs CHHTETHYECKHX MeMOpaH: moJble BOJOKHA.

12, MeTonbl noy4eHus CHHTETHYECKHX MeMOPaH: SJIEKTPOCIIMHHUHI.

13.  Meronpl nomyueHHs CHHTETHYECKHX MeMOpaH: 3D-npunTHpOBaH¥E.

14, Croco6wl Moauduxanun MemObpan: Gusndyeckas MoaMpUKaLHs.

15.  CnocoGer Mosudukanuy MeMOpaH: XHMHUYECKAs MOAH(PUKAIIMS.

16. CnocoGel Mopudukanun MeMOpaH: KOBAJICHTHAS M HEKOBAIEHTHAS MMMOOHIH3AIMS
AKTHBHBIX KOMIIOHEHTOB.

17.  Mopdosnorus MeMOpaHsI: CrIOCOOBI €€ PeryIHMpOBaHHS.

llpumepor 3a0au:

Onpenendre BeIMYMHY T BOJONMPOBOIHOM BOABL conecomepxkanue (nmo NaCl) —
0.5 r/n, Temneparypa — 10°C. Monexynspuas macca — 58.5; T°K = 283: R = 831
Jox/monsOK; 1= 2.

Paccuntaiite MommocTs, BbpabarbiBaemyro | M?  MeMOpaHEI B OCMOTHYECKOM
MallkHe OpH cleayiomux yenosusx: Ko = 3-101" m*/m’c Ila; mys = 2.66-10° ITa; mps = 0.04-10°
I1a; Ppag — mostoBHHA pazHocTH AT,

Onpezennte CpeAHEYUCIOBYIO H CPEIHEBECOBYIO MOJEKYISIPHYIO Maccy o0pasua 1ojuMepa,
cocrosmero u3 AByx ¢paxuuii: 1 — 10 r Bemectsa ¢ M = 10000; 2 — 10 r BemectBa ¢ M =
50000.

S 7D

M;

Ha puc. nokaszana xpusas HanpsokeHue — aedopmanust Juist anerara iemmonossl npu 0°C. ITo-
CTpoiiTe aHaJIOTHYHbIe KpUBLIe pu 25 1 60° C.



610'na |-
T=0°C

1
15 30%

IIpumepwr mecmoewix sadanuil:
Vpasuenue Baut-T'odda nnst pacTBopos anexTponuTos:

A)m=i ¢ RT;

B)m=ci‘RT;

B) xi = k-pi

Hucio conbBaTalMHK ANIsl HOHA HATPHS B PACTBOPE COCTABJISET:
A)4;

b) 6;

B) 9.

B ocrose TennoBbIx 3)eKTOB paCTBOPEHHS BEIECTB JIEKHT:
A) IEccolHanus paCTBOPEHHOIO BEIECTRA;

b) paspymeHnue KiactepHOif CHCTEMBI BOIBI;

B) conbBaraius HOHOB 3JIEKTPOIKTA.

Ha puc. npencrasieHa cTpykTypa HoiuMepa:

A) KpUCTAIITHYECKOTO;

B) amopdnoro;

B) yacTHYHO-KpUCTATHYECKOTO. \

/
Attt

K yacTHYHO-KpHCTAIUNIMYECKUM IOJHMEPAM OTHOCST:
A) MONHATHIIEH;

B) nonunponunen;

B) nonmuamunpL.

Benunuuna cBo60IHOTO 00beMa B MOJIMMEPE 3aBHCHT:
A) OT ero CTpYKTYpBI;

b) ot cxopoctu ruaposusa nonumepa;

B) ot ckopoctu MUKpOGHOI Jierpaganuy.

Tepmuueckast crabuiIbHOCTD 11OJIHMEPOR 3aBUCHT:
A) OT CTeNeHH KPHCTAUIMYHOCTH;

b) ot ux pacTBOpHMOCTH;

B) ot npupozs! nonmumMepos.



8.

10.

11

12.

13.

14.

15.

HonuaiieKTpoNuThl B KaYecTBE MEMOPAHHBIX MATEPHAIIOB MCHIOIB3YIOT:
A) B IIEKTPOIHAN3E;

b) B yneTpa- 1 MUKpOQUIBTpAIHH,

B) B nepBanopanuu.

OcHOBHBIE METO/IBI TOJLYYESHHUS IOJMMEPHBIX MEMOPAH:
A) popmoBaHHe U3 pacTBOpa HIH paciulaBa;

b) BblLe/IaYMBAHKE YACTH [10JIHMEDPA;

B) cnexanue nopomikos.

Ha cxeme moxa3zan nporecc popmMoBasus:

A) IopHcTOH MEMOpPaHBI METOJIOM CY- '___3},2; 7 /‘_,A_- - ® R,
Xoro hopMoBaHHs; PR e ey — @ .

o A e e, " * S - o
b) nopucToii MeMOpaHBEI METOZIOM MOK-  act CANNY P o 3%
poro popMoBaHHS, - el e~ ~ —%
B) HemopucToii MeMOpaHbl METOIOM ¢ E e

cyxoro hopMoBaHusI.

. Knaccudukanus MeMOpaHHBIX MPOLECCOB OCYLIECTBIACTCA B 3aBHCHMOCTH:

A) OT BeJIHNYMHBI XHMHUYECKOT'O [IOTEHLIMANA;
b) or BenHuUMHEI ANEKTPOXUMHUYECKOTO MMOTEHLIHANIA,
B) OT BeNIMUHHEI COBMEIEHHOT0 TOTEHIHAIA.

K nopucteiM memOpanaM oTHOCATCS:
A) MEKpOQHIBTPAlIHOHHEIE;

b) uepBanopanuoHHbIe;

B) ynprpadunsTpaloHHbIe.

Ha puc. nokasansl GopMbl KaHAJIOB, BO3HUKAIOLIMX
A) B nopucThIX MeMOpaHax, MoJyYeH-
HBIX CYXHM CIIOCOOOM;

b) B TpexoBbIx MemOpaHax;

B) B nopucteix MemOpanax, mojyueH-
HBIX MOKPBIM CITOCOOOM.

B cocras nonuBoYHOro pacteopa pu GopMoBaHHH MeMOPaHbI METOIOM MOKPOro (JopMOBa-
HUSI BBOJISAT:

A) nonumep;

bB) pactBopuTens;

B) ocanurens;

I') nopoobpasopareis;

J1) mnactudukarop.

Ha tun cTpyKTyphl MEMOpPaHBL, I0JIy4YeHHOH METOZIOM HHBEPCHH ()a3, OKA3BIBAIOT BIMSHUE:
A) MaTepuall 0JUIOKKH;

b) TonmuHa nosyyaeMoro MaTepuana;

B) nnprpoza cucTeMbl paCTBOPUTENE/HEPACTBOPUTENE;

I') TemMnieparypa KoaryasiiMOHHOM BaHHBI.



PelTHHI-KOHTpOIB No2:

1;

e

© % N o

MeToib! OnpeieNenns CTPYKTYpBI M CBOMCTB MeM6pan. OBImas mopacToCTb,

Merozisl onipesienienust CTpyKTYpBI U CBOlCTB MeMOpan. Pasmep mop.

MerTopl onpeieneHns CTPYKTYPBI ¥ CBOHCTB MeMGpaH. DH3HK0-MexaHrIecKie XapakTepu-
CTHKH MeMOpaH.

MeTone! onpesieNeHust CTPYKTYPEI U CBOMCTB MeMGpaH. TeXHOIOrHYECKHE CBOHCTBA MEM-
OpaH.

Meroznp! onpenenenus cTpyKTypsI H CBOMCTB MeMOpan. MeTo/ bl KaauGpoBKH IIOPHUCTBIX MEM-
OpaH.

bapomemGpannbie nponeccel. MukpopunsTpanms.

bapomemOpanHbie nponeccel. YibTpaduibTpamus.

BapomemGpannsie nponecchl. Hanodunstpamus.

bapomembpannsie npoueccsl. OGpaTHEIf ocMoc.

10. Iuddysnonnbie MemOpaumsie nponecchl. PasneneHne ra3oBuix cMeceii.

11. Tuddy3uonnbie MeMOpaHHble npouecesl. JlHamms.

12. Inddysnonnsie Membpannsie npornecchl. MemOGpannas akcTpakims (KuaKue MeMOpaHBI).
13. TepmomemOpaHnHEsie nponecchl. MeMOpaHHas JHCTHILISLISL.

14. TepmomemOpannbie npoueccsl. Ilepparnoparus.

15. DnexTpomMeMOpaHHbIE IPOLECCHL. DIEKTPOAHAIIHS.

Ipumepul 3a0au:

1.

1.

Tommuna memGparsi — 100 MxmM, cpeuuii auamerp nop — 0.1 MKM, H3BHIHCTOCTD T — 1, mo-
pucroctk & = 0,6. Uepes memOpany mpoHHKaeT Bofa IIpH Iiepenasie AaBnenus 1 Gap. Koag-
(uument aupdysun Boas! B cruiomHoM Matepuaie membpanst D = 107 cm¥/c, BI3KOCTS npu
20°C =107 Tac.

Onpenenuts BKIaa KOHBEKTHBHOM U TH(Y3HOHHOMN COCTABNAIOMEH B OGLIMIA TOTOK BOJIBL.
Jl1st onpecHenust MOpCKO# BOIBI ¢ KOHIEHTpanuei coxneii (mo NaCl) 32.0 r/1 npemioxens 4
MeMOpaHbl ¢ Pa3IMYHBIM COJIC3aUEPIKAHUEM:

1 — monunponunenosas, R = 50%;

2 — nonucynsonosas, R = 90%;

3 — auerarnemunono3nad, R = 98.5%;

4 — monuamunHas, R = 99,8%.
Onpezenuts NpAroAHOCTL MeMOpaH JUTs MOJTYYEHHS MUTHEBOH BOBI, ecit Cropy= 500 MI/1L.
Onpenenuts aGCOMOTHYIO U IPAKTHIECKYIO CENEKTHBHOCTD Pa3/e/ICHAS BO3IYXa HA MEM-
OpaHe 13 CHIMKOHOBOT'O Kay4yKa BAKYYMHBIM CIIOCOOOM, €CJI

ko2 pumments pactBopumoctr S92 = 1.5 - 102 em? (m.y.) e - oM Hg;
SN2 =103 em® (m.y.)/ em® - cm Hg;

koadduumentsr qudpdysun DO = 3.6 - 10 em¥/c:
DN2=0.9 - 10 cm?/c.

Hpumepor mecmoeswix 3a0anuii:

B ciiyuae 6apomMeMOpaHHBIX MPOLECCOB NMPE0OIAJAIOUIMM IPAJHEHTOM JBHDKYILEH CHUIIBI Mac-

CoIepeHoca BELECTBA Yepe3 MeMOpaHy sBJseTcs:

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

OcHOBHBIMY KIIaCCH(UKAIHOHHBIMH MPH3HAKaMH GapOMEMOPAHHBIX TIPOIECCOB SIBIISIOTCS:
A) pa3mep 3afepXKUBAEMBIX MEMOPAHOM YacTHII;
b) ancopOumnonHas cnocoGHOCTh MPOHUKAIOIIETO KOMIIOHEHTA,



10.

11.

B) xumuyeckoe CpoAcTBO MatTepuaia MeMOPaHbl 1 IPOHUKAKOIIEI0 KOMIIOHEHTA;
I') pazmep mop memGpauswr;
J1) BemaunHa pabovero maBieHus.

Kakoii 13 MeMOpaHHBIX IPOLIECCOB HE SBNAETCS GapoMeMOPAHHBIM:
A) HaHOQUIBTpALIHS;

b) obparuslii ocmoc;

B) muxpodunerpanus;

I') memOpaHHast uCTHILIAIHAL.

Huddysuonnsiit nepenoc BeiecTsa Yepes MeMOPaHy OIpeaeiseTcs:

A) G=Kg -Ap;
g AP
b) G = ------ - :
-t !
AC
BYG=D"----.
[

Koapdunuent ynensroit mpoussourensrnoctu MemGpanst K 3aBucur:
A) OT BEITMYHHBI IPUIOKEHHOIO JaBJICHHUS,

b) OT HOpPOMETPHYECKUX XapaKTEPHCTHK MeMOpPaHbL,

B) oT hu3uKo-XxuMHIECKHX CBOHCTB MaTepuana MeMOpaHbL.

B nporiecce KoHUEHTPUPOBaHHS PACTBOPOB METOAOM OGPATHONO OCMOCA ¢ POCTOM KOHICH-
Tpall} B CHCTEME «BOJIa-PAaCTBOPEHHOE BEINECTBO-MEMOPAHAy IPOHCXOIHUT:

A) yBeTMYEHHE Pa3sMEepPOB THIPATHPOBAHHBIX HOHOB,

b) ymeHpIIeHHE pa3MepOB THAPATHPOBAHHEIX HOHOB;

B) pocr ocMoTHuecKoro gaBieHus;

I') yBenMyeHHE TONIUMHEI CIIOS CBA3AHHOM BOJIBL

[Monuoe 3a,uep>KaHne 6CJIKOBI:>IX MOJICKYJI HAYHHAaECTCS C BEJIHYUHBI r[apameTpa I'q/l'n:
A) 1.0;

B) 0.5;

B)0.1;

1) 0.35.

MukpodunsTpanmio npUMeHsIIOT:

A) U1 KOHUEHTPHPOBAHHS PACTBOPOB CONEIH;
b) st BeIIENEHUs U pasjiesienus OeNKoB;

B) nn4 BeiaeneHHst MHKPOOHBIX CYCHEH3HIA.

Mexanusm «TpaHCIIoOpTa ¢ IIEPeHOCUHKOMY peallu3yeTcs B IPOIeccax:
A) ynpTpadunbTpanuu;

b) nepBanopaiuu;

B) MmemOpanHo# sKCTpakuuy.

B kaxom u3 nponeccos MeMOpaHa He y4acTByeT HENOCPEICTBEHHO B Pa3/ie/ICHAN:
A) HaHOQHUIIBTPALIHS;

b) puanus;

B) MeMOpaHHast TUCTHILIALUS.

Jns pasyieneHus a3e0TPONHBIX CMECEH HCTIONB3YIOT:
A) MeMOpPaHHYIO TUCTHILIALIMIO;



b) nepsaiopauuio;
B) anexrpoauanus.

12. Kakoii 13 METOZIOB IO YEHHs CHHTETHYECKHX MEMOPAH TO3BOMISET IOy YHTS CTPYKTYpY C
IUIIMHIPHYECKHMH OPAaMH € Y3KHM pacrpesieIeHUEM 110 pasMepaM:
A) cniekaHwue;
b) unBepcus das;
B) TpasiieHune sii€pHbIX TPEKOB.

13.Tlo yBenuuenuio obmeit IOpHCTOCTH MEMOPAHbI MOTYT GBITh PACIIOIOKEHBI B CleIyIOIEM
HOPSZIKE:
A) acHMMETpHYHBIE TIOIMMEPHBIE, TPEKOBEIE, HEOPTaHUYECKHE;
B) TpekoBrie, HeOpraHHyecKHe, ACHMMETPUYHBIE IOJTHMEPHBIE;
B) acaMMeTpuyHbIE TOTHMEPHbIC, HEOPTaHMIECKHE, TPEKOBBIC.

14. [lns onpejieienust pa3mepa mop meMopan UCIIOIB3YIOT CIICYIOIIHE HETPAHCIIOPTHBIE METO b
A) JIEKTPOHHYIO MHKPOCKOIIHIO;
B) pryTHyto mopomerpuio;
B) Touxy my3sipbKa;
I') nporounyro mopomerpuro.

15. K TeXHONOTHYECKHM CBOHCTBAM MEMOPAH OTHOCSITCS:
A) TOJIIUHA;
b) anuzorponus;
B) ynenbHas Ipou3BOIUTENBHOCTS (IPOHUIIAEMOCTH);
I') sanepxuBatomas cnocoOHOCTS.

Peiirunr-konrpoasn Ne 3:

ITonspusaunonnsle sBiaenus. KoHUEHTpaHOHHAs NOJSAPU3aLHsL.

[Monsipusannonnkle sBaeHus. ['enesas noaspusanus.

Homspusanuonnsie asnenus. OcanxooOpaszoBanue Ha MeMOpaHe.

BrnsiHue n0J1spu3auoHHBIX SBIEHHH Ha YIEIbHYIO IPOH3BOAMTENLHOCTE MEMOPAH.

Crioco0b! CHHIKEHUS BIUSHHAS TONSAPH3ALHOHHBIX sIBJeHuUiL. [IpenpapuTenbHast obpaboTtka

pasjieNseMbIX pacTBOPOB. M3MeHeH s mapaMeTpoB mpoBeIeHHs! IpoLieccos. Pereneparus

MeMOpaH.

MemOpaHHas TeXHUKA. ANNAPATHI € IIOCKHUMH, PYJIOHHBIMH, IATPOHHBIMH, TPYOUATHIMH

MeMOpaHHBIMH 3JIEMEHTAMH.

MemGpannsie ycranosku. Konrpons, ynpasienue. Pekynepamus sHeprum.

MembOpannbie ycranoBku. PereHepanus memGpan.

puknannas Mmem6pannas Texnonorus. Juadunsrpanus (Ha mo6om nmpuMepe).

0. [puknannas MmeMOpaHHas TEXHONOTHS. MUIEUIAPHO-YCHICHHAS yibTpadunbTpanus (Ha jao-
OoM mpumepe).

11. Peinox MemMOpaHHBIX TeXHOJIOIHH. broTexHoorus (Ha J10GOM HpUMeEpe).

12. PriHok MeMOpaHHBIX TexHOJIOrHH. MenumuHa (Ha mo6oM npuMepe).

13. PoiHOK MeMOpaHHbIX TeXHONOTHiL. [TepepaboTka MPOMBIIIEHHEIX OTXOX0B (Ha JIH060M MpH-

Mepe).
14. Peiox MeMOpaHHEIX TexHomorni. [Tonyuenue cBepXumcToii Bomsl (Ha JH060M npuMepe).

N

o
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Lpumepol 3a0au:
1. Jlns onpecnenns soner Yeproro mops (Co=32 r/m) npoekrupyercs MeMOpaHHast yCTaHOBKa
06paTHOTO 0CMOCA MPOM3BOJUTEIBHOCTHIO 10 Tiepmeaty 100 M/,



Hcnonb3yrores pynonHbie MeMOpaHHbIE DIEMEHThI HA I10JMaMUIHOI meMOpaHe, paccuyuTan-
HbIE Ha pabovee JaBnenue 55 Gap, ¢ HabMOIaeMoi cenekTHBHOCTEIO 1o NaCl 98.2%.
[Loma s MeMOpaHB! B pYIOHHOM MOIyTTe — 3 M2,

YnenbHast NPOU3BOIMTENLHOCTE ITOH MeMGpaHbl B IPeABAPHTENBHBIX HCIIBITAHUSX, MPOBe-
ACHHBIX Ha BoAOTPOBOAHOH BoAe (0.5 r/n mo NaCl), mpu paGouem gasnennu 15 at™, cocTaBu-
na 55 n/M>u.

YcpeaHeHHas KOHLIEHTPALHSL [IPOAYKTA He JIOJIKHA IpeBbimath 0,75 /1.

K.m.z. Hacoca — 0.65, k... pexynepartopa sueprun — 0.75. T UJPaBIHYECKOE COIIPOTHBIICHHE
YCTaHOBKHM — 5 Gap.

PaccunTarh HEOOXOMMYIO IUIOMAh MeMOPaH H KONHYECTBO MOJyJIEi.

Omnpenenuts ynenpnsiii pacxon sneprun (kBr/m>) Ges PEKYTIepalty U ¢ peKyrepaiueii.
Tommmna memGpansr — 100 MxMm, cpenumit guamerp mop — 0.1 MKM, H3BHIHCTOCTS T = 1, mo-
pucTOCTE € = 0.6.

Yepes MemOpaHy IpoHHKAeT Boa MpH Hepenaze JasieHus 1 6ap. Koapdurment mupdyznu
BOJIBI B CILIOMIHOM Matepuaie MeMOpans D = 107 em%/¢, askocts mpu 20°C 1= 107 [la-c.
Hcxonusiit pactBop 06beMoM 6 M> COZIEPIKHT OENIKOBBIH KOMIIOHEHT (A) ¢ MOJIEKYIISIPHOM
maccoit 65000, xornentparus Ca = 2.0 1/1, H conteBoit komnoHeHT (B) ¢ MOJIEKYIIAPHOM Mac-
coii 58, konuentpaius Cg = 5.0 /.

Heo0xoauMo npoBecTH KOHIEHTPHPOBAHKE H 00ECCONMBAHKE GETKOBOTO KOMIIOHEHTA o
KonueHTpanuit C'a =24 r/n u C'g < 0.05 /.

YnenpHas IpOM3BOUTENBHOCTE TPYOUaTOl MHKPODHIBTPALHOHHOM MEMOpaHBI 1O KYJIbTY-
PalbHOM HUIAKOCTH, coAepIKaIIEi npojioKkeBble kietku (d = 1 MkM), pu maenennu 0.25 MITa
cocrasisier 300 j1/M%uac.

Paccuurare cTenens KOHUEHTPHPOBAHKS OTOKA B YCIOBHSIX [PENOTBPAILEHHS OTJIOXKEHHUH
MHKPOOPraHH3MOB Ha IOBEPXHOCTH MEMOPaHEI, eCIH €€ quamerp — 16 MM, L = 2 M, koaddu-
[UEHT B3aUMOJIEHCTBHSA KJIETOK ¢ MeMOpanoii k = 5.6 - 10, a nuneiinas CKOPOCTB JKHMIKOCTH B
HOrpaHuyHOM ciioe coctasnset 0.125 ot ckopocTH 1o ocu kaHaa.

Tpumepbr mecmogoix 3a0anuii:

Konuenrpanuonnoii mosspusanueii Ha3pIBaeTCS:

A) dopmupoBanue y OBepXHOCTH MEMOPAHKI TOTPAHUYHOTO CJIOK, B KOTOPOM KOHIICHTpAIMs
PacTBOPEHHOTO BelecTBa 6ok, YeM B HCXOHOM PAacTBOPE;

b) popmuposanue y nosepxaoctn MmeM6paHsI clnost ACCOUMHUPOBAHHBIX BEICOKOMOJIEKYJISIPHBIX
COCJIMHEHHIA;

B) dopmuposanue y nopepXHOCTH MeMODPaHbI 0CaIKa, BKIIOYAIOLIEr0 KOJUIOMIHBIE 1 B3Be-
UICHHbIC OPTraHHYCCKUE U HEOPraHHYECKHE BEIIECTRA.

KonuenTpanmonHas u rejiesast oJSIPU3AIHMA - SBICHHUS:
A) obpatumsie;

b) craunonapueie;

B) HeoOpaTumsie;

I') nunamugeckue.

OcHoBHas UpHYHHA CHHIKCHHS [IPOHHULIAEMOCTH B Lpouecce MCMﬁpaHHOI‘O pasaciieHus
A) KOHIEHTPALMOHHAS [OJSAPH3ALHS;

b) renesas monapusanus;

B) HaxannuBaHue Ha ITOBEPXHOCTH OCAIKA.

HHTeHCHBHOCTD (JOPMUPOBAHHS HA OBEPXHOCTH MEMOPAHb! 0CAAKa 3aBUCHT OT:
A) rEIpOHUIBHOCTH MaTepHaa,

b) nzera-noTeHnmana moBepxXHOCTH MaTepHana;

B) pasmepor nop MmemOpansr;

I') remnieparypst;

) pH.



5. Pocr ruppoduiibHOCTH MeMOpaHBI CIIOCOOCTBYET:
A) YCKOPEHHIO CHIDKEHHSI IIPOH3BOMTENLHOCTH 3a cueT () (EKTOR OCaKIEHHS YacTHLL;
b) 3same/eHnro CHIKEHHS IPOU3BOIUTEIBHOCTH 33 CUET 3 (HeKTOB OCaKTECHHS YACTHIL,
B) He oxasbiBaeT BIMAHMA HA XapaKTep U3MEHEHHS POU3BOUTENLHOCTH BO BPEMEHH.

6. [I3era-norennman MeMOpansl ¢ poctoMm pH:
A) yBelIHYHBAETCS,
b) ymensbmaercs;
B) xapakTep 3aBHCHMOCTH OnpezesseTcs Npupooit Marepuana.

7. K cnoco6am CHIDKEHHsI ONSPH3ALUOHHBIX ABJICHHMI 3a cUeT IpeIBapHUTEIbHON 00paboTKH
PacTBOPOB OTHOCATCS:
A) bunbTpars;
B) xoarynsmusi;
B) o0e33apakupanue;
') u3menenue pH pactBopa;
J1) yMmsirdeHue BOJIBI;
E) nosennenue remneparypsi pactpopa.

8. K cmocobam CHIKEHHUS MONAPH3ALHOHHEIX SIBJICHHI 38 CYET M3MCHEHHUS napamMeTpoB IPOBE-
JICHHS IIpoLiecca OTHOCATCH:
A) CHUIKEHHE CKOPOCTH 110TOKA BJIOJIb MEMOPAHBI;
b) typbynu3arus noroxa;
B) BBeICHHE B IOTOK reTEPOreHHBIX YaCTHIL,
I') uamenenue pH pactsopa;
1) ymsiryenue BOJbI.

9. OcHOBHEIE CTIOCOOBI pereHepanny MeMOpaH:
A) peBEPCUBHBIN 110TOK KOHUEHTPATa;
b) Mexanuveckas ouncrka;
B) xumuueckas ouncrka.

10. Tnst xumuueckoii pereneparnuu MeMOpaH HCHOIB3YIOT:
A) HeopraHU4YeCKHe KHCIIOTHI;
b) oprannyeckue KUCIOTHI;
B) nojMMepHbIe 3IEKTPOJIMTHI;
') I1IAB;
1) pacTBopHTENH;
E) ciupteL

11. B xa4ecTBe CTEPUITU3YIOMHUX areHTOB NpK 06paboTKe MeMOPAH IPHMEHSIOT:
A) BofISIHOI TIap;
b) popmanun;
B) muMoHHYyI0 KHCITOTY;
I') nepexwucey Boopoa;
) aranour,
E) cepuyio kuciory.

12. B cocTaB MeMOPaHHOTO 3JIEMEHTA BXOJIAT:
A) memOpaHa, 1peHax;
b) mem0Opana;
B) membpana, ipeHax, repMeTHK.



13.

14.

15.

3.2,

Heckonbko MeMOpatHbIX 211eMeHTOB, 00bEeAHHEHHBIX 06LLEH Kamepoii cbopa nepmeara oOpa-
3YIOT:

A) MeMOpaHHBIH MOy B,

b) meMOpaHHYyI0 yCTaHOBKY;

B) MmemOpanusiii anmapar.

MemO6panHbIe 37I€EMEHTHI MOT'YT OBITh:
A) IUIOCKHMH;

B) pynonubMu;

B) narpoHHBIMHE;

I') TpyOuareimu;

J) xanuspHeIMA.

Ha puc. npeacrasnena cxema MeMOPaHHOTO pas/ieNeHus C:
A) nuapunbrpanmeii;

b) nepBanopanueii; YHCTHII pacTBo-
B) munenispuo- pUTEIb j

YCHIIEHHOH yJIbTpa-
¢unbTpanHei.
2 Y
HCXO/IHBIH /
pactBop 7

nepmear

—>

—D—

HpUMEBKYTU‘lHHH ATTECTAIIHSA IO HTOraM OCBOCHHHA JHCHHITTTHHBI

KonTposnubie BOnpocst 215 NpoBeeHHs NPOMEXKYTOYHOH aTTecTANHH (3aUeTa):

L.

RIS

6.
7.
8

9

10.
11.
12,
13.
14.

135.
16.
17.

Mem6pannbie matepuansl. [lomumepsr. T'n6kocts uenu. MonekynspHas macea. Mexmonexy-
nApHOe B3auMozeicTBHe. Du3Hyeckoe cOcTosHMe. TepMHuyecKas M XUMHYECKas CTaOHIIb-
HOCTh. Mexannyeckue cBoicTBa. PacTBOPSI M paciuiaBsl MOJIMMEPOB.

MeMmb6panHbIe HOTUMEDEL: TOPHCTHIE H HEIOPHCTHIE MEMOPAHEL

Honumepubie 21exTpoauTh!. [T0MHAIeKTPOIHTHEIE KOMIIEKCHL. MyIIbTHCIONHBIE CHCTEMEL.
buonoruyeckue MemOpansl. Mozienmuposanye GHONOrHYECKUX MEMGPaH.

Heopranuueckue meMObpansl. MeMGpanbl W3 MEKPOIIOPHCTOTO CTeKiIa. MeTaminyeckue MeM-
Opanbl. MemOpanb! u3 kepamuku. MemGpans! u3 rpauTa.

MeTozibl Moy 4eHUS CHHTETHYECKUX MeMOpaH: HHBepcus das.

MeTozbl IOy YeHH s CHHTETHYECKHX MeMOPaH: KOMIO3HTHEIE MEMOPAHEL.

MeTosibr osyueHus CUHTETHYECKHX MeMOPAIL: TPEKOBBIE MeMGPaTILI.

MeTonsl I0JTy9eH s CHHTETHYECKUX MeEMOPaH: HOJIbIe BOJIOKHA.

MeTomp! moyyeH s CHHTETHYECKMX MEMOPaH: 31IeKTPOCITHHIHT.

Metone! monyJeHHs CHHTETHYECKHX MeMOpan: 3D-npuHTHpOBaHHe.

Crnocobsr Momupukannn memGpan: gusnyeckas MoqudHKarms.

Criocobs MoarpuKauy MeMOpaH: XHMUYECKast MOIM(DHKALIAS.

Crocobsl MomudHKanuy MeMOpaH: KOBAJIEHTHAs M HEKOBATCHTHAS MMMOGMIM3AIMAS AKTHE-
HBIX KOMIIOHEHTOB,

Mopponorus meMOpaHbI: CIOCOGEI €€ peryIHpoBaHHus.

Meroibl o1peeneHus CTPYKTYphI U cBOCTB MeMOpaHn. O6mas IIOPUCTOCTb.

Meronsr onpenenenus cTpyKTyphl 1 CBOCTB MeMGpaH. Pazmep mop.



18. Meroup! onpejieieHus CIPYKTYPbI i CBOMCTB MeMOpaH. DH3MKO-MEXaHUYECKHE XapaxkTepu-
CTHKH MeMOpaH.

19. Metoas! onpeieieHus CTPYKTYpPBI M CBOMCTB MeMOpaH. TexHoNmornueckue CBOMCTRA MEM-
OpaH.

20. MeTozs! onpejieNieHus CTPYKTYPBI H CBOHCTB MeMOpaH. MeTozbl KaJIHOPOBKH MOPUCTHIX MEM-
Opan.

21. bapomem6pannbie nponeccsl. MukpodumbTpanus.

22, bapomeMOpaHHBIE NPOLECCH. YIIbTpa(HIbTpariys.

23. bapomemOpannslie nporneccsl. Hanopunsrparus.

24. bapomembpannsle npoueccel. OGpaTHEIH ocMoc.

25. Muddy3uoHnbie MeMOpauHbIe IpoLecehl. Pa3ienicHue razoBsIx cMeceit.

26. Inddy3nonnsie MeMOpanuble nponeccsl. Juamus.

27. luddysuonnpie memOpanHble mpolecch. MeMOpanHas SKCTpakius (JKUIKHe MeMOpaHbI).

28. TepmomeMOpaHHbIe ponecchl. MemOpaHHAas TUCTHILISITIHS.

29. TepmomeMOpanubie nponeccsl. |leppanoparusi.

30. DnexTpomMeMOpaHHbIe TIPOLIECCHL. DIEKTPOIMATH3.

31. [lonsipusaunonuble ABIEHAS. KOHUEHTpaMOHHAS NOISPH3ALIHSL.

32. lonspu3saionnsie seiaenus. | enepas MO pU3aLIHSL.

33. Tonsipuzanuonnsie senenus. OcagkooGpasoBanne Ha MeMOpaHe.

34. Bnusnye N0NApU3alHOHHBIX SBICHAN HA YEIbHYIO TIPOH3BOIUTEIBHOCTE MemOpaH.

35. Crioco0s! CHIKEHMS! BIMAHUS HONSIPH3ALMOHHBIX siBNeHuit, [IpeapapuTensaas obpaboTka
PasieiseMbIX pacTBOpoB. M3MeHeHus 11apaMeTpoB LPOBEACHHS IPOLECCoB. Pereneparus
MeMOpaH.

36. Mem6pannas TexHHKa. ANIAPaThl ¢ IIIOCKUMH, PYTIOHHBIMH, MaTPOHHBIMU, TPYOYATHIMHI
MeMOPaHHBIMH JJIEMEHTAMH.

37. Membpannbie ycranoBku. Kontposns, ynpasnense. Pexynepanus sHepru.

38. MemOpannble ycTanoBku. Perenepanus memGpan.

39. Ipuxiansas MeMOpannas Texnonorus. Jluagunsrpanus (a 1o60M mpuMepe).

40. [Ipukmnaanas MeMOpaHHasi TEXHONOrMA. MULEIUIIPHO-YCUIIEHHAS YIIBTpadHIbTPaList (Ha mo-
Oom npumepe).

41. IIpuMeHenne MeMOPaHHEBIX IPOIIECCOB B OHOTEXHOJIOTHH.

42. MeMOpaHHEIE peaKTOpBI.

43. Tlpumenenne MeMOPaHHEBIX TIPOLECCOB B METHITHHE.

44. MemOpaHHBIE TIPOIECCHI B BOAOMOATOTOBKE M BOJOOYHCTKE.

45. MemGpanHble IpoLecchl U nepepaboTka MPOMBIIUICHHBIX OTXO/I0B.

46. Ucnosb3obanye MeMOPaH LIPH L0y 4CHHH CBEPXUYHCTOM BObL.

47. Ilpumenenne MeMOpaH NpH JAeruapaTaldi 3TAaHOMIA.

48. MemOpans! B rpoueccax HedTenepepaboTKH.

49. Ucnonp3oBanne MeMOpaH [U1s H3BIIEYEHHs TAPOB OPraHUYECKHX BELIECTB.

50. MembpaHHbie TEXHOIOTHH B IpoLieccax 00eCCoIMBaHMA MOPCKOI BOIEL.

3.3. CamocrosaTebHas pabora o0yuaromerocs
Bonpocs! aist IpoBeieHHs KOHTPOJIS CAMOCTOATEbHOM paGoTh:

[IpuMeHeHre MeMOpaHHBIX MPOIIECCOB B GHOTEXHOIOTHH.
MemOpaHHBIEe peaKkTopBbI.

[IprMenenue MeMOpaHHBIX MPOLECCOB B METHIIMHE.
MemOpaHHbIe 11pOLECcChl B BOAONOAIOTOBKE H BOJOOUYUCTKE.
[TepepaboTka MPOMBIIIIEHHBIX OTXOOB.

CaepxuncTas BoJa.

Jeruaparanus 3TaHoA.

MemOpanel B nponeccax HedrenepepaGoTKH.
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9. H3BiedeHue napoB OpraHMYECKMX BELIECTB.

10. ObecconuBanue MOPCKO# BOBL.

KOHTpo/IbHBIE BOTPOCH! I1. 5.3. BKIKOYEHBI B EPEUEHb BOIIPOCOB JUIA TIPOBEIEHUS TEKYIIETO KOH-
TPOJI1 yCIIEBA€MOCTH M IMPOMEXKYTOYHOM aTTECTALMHU 110 HTOIaM OCBOSHHS JMCI[HIIIIMHEL,

QOHJl OLCHOYHBIX MATEPHAIOB MU TPOBEJECHHS ATTECTALHH YPOBHS copmMupoBaHHOCTH
KOMIIETEHIMH 00YYaIOIKXCsl 110 UCLIUIVIHEE 0QOPMIISCTCS OTAETBHBIM OKYMEHTOM.

6. YYEBHO-METOIUYECKOE U HH®OPMAILIUOHHOE
OBECIIEYEHHUE JUCUHUIIJIMHDBI

6.1. KuuroofecnedeHHOCTh

Haumenopanue nureparypsl: aBTop,
HA3BaHME, BUJ{ M31aHUsI, H3/1aTE/ILCTBO

lox w3manus

KHUI'OOBECITEYEHHOCTb

Hanwyne B anextponHom karanore DBC

OcHoBHas JuTEpaTypa

Ko3saneposa O.A., Kum K.B., Hugranues 2019 https://www.studentlibrary.ru/ru/book/IS
C.H. MemOpanubie npomecchl. Bopo- BN9785000324325.html

Hex: BI'VUT.

®aszputosa JI. M. MemOpanssie nponec- 2018 https://www.studentlibrary.ru/ru/book/IS
CBI pa3/ie/ieHus. BN9785788225289.html
Kazans: KHUTY.

bonaeiper A.A. BuomembBpanonorus. 2008 https://znanium.com/catalog/document?id
Hosocubupcx: COY. =16916

Amenun B.I'. Cnexrpockomuueckue Mme- 2008 75 neu. 3K3. B bubmorexe Bil'y

TOJIBI QHAJIM3a: NPaKTHKyM. Bnamumup:
Bnl'v.

HononHuTensHas nureparypa

Huxudopos 10.B., Kasakosa A.A., Ane- 2019 https://www.studentlibrary .ru/ru/book/IS
xuHa ML.B. IIponeccrt nuddysuu u ag- BN9785703852057.html
COpOIMH B HHXKEHEPHBIX 3a1a4ax. [Ipu-
Mepbl pacdera. M: MI'TY um. H. D. Ba-

MaHa
Tapanuesa K. P., Tapannes K. B. TIpo- 2019 https://znanium.com/catalog/document?id

LECChHI M anmapaThl XAMHYECKOM TEXHO-
JIOTHH B TEXHHUKE 3aIUThI OKPYIKaroIeii

cpensl. M: MHOPA-M.

=367311

6.2. Ilepuoauueckue U3 aHmsi

Kypuaisr:

«Ycrexu XUHMHHY

((XI/IMHH H XUMHYECKas TEXHOJIOTUI
«bHOMEeTMIIIHCKAT XUMUS»

«Membpanbl 1 MeMOpaHHbIe TexHOMOTHIY hitp://www.memtech.ru/index.php/ru/journal




6.3. HHTepHeT-pecypenl.

1. Mudopmanmonnsiii pecype xadenpsr MemGpanHoii Texaomornn Poccuiickoro XaMuKo-
Texnonoruyeckoro Yuusepcurera um. JI.1. Meuneneesa:
http://www.membrane.msk.ru

2. http://www.scirus.com/

3. http://www.abe.chemistry.bsu.by/current/fulltext.htm

e

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

5. http://www.sciencedirect.com

http://chemteqg.ru/lib/book

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

B e B =

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

9. http://www.elsevier.com/

10. htp://www.uspkhim.ru/

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

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHE
JUCIUTLIMHBI

Jist pealn3aiii AQHHOH JMCIMILIMHBI MMEIOTCS ClIELUAIbHbIE TOMELUCHHUS! UIA [IPOBEIECHUs
3aHATHH JEKIHOHHOIO THIIA, 3aHATHH Ja00PATOPHOIO THIIA, TPYTIMOBBIX M HHAMBHIYAILHBIX KOH-
CyJIbTalliH, TEKYIIEro KOHTPOJIA ¥ NPOMEKYTOUHOM aTTecTalyy, a TAoKe TOMEIICHHS Ul CAMOCTOS-
TelbHOU pabotsl. JlabopaToprsie paboThl POBOAATCS B TaGOPATOPHH xabenpel xumun Bal'y.
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