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1. HEJA OCBOEHMUs JUCHHUILIUHDBI

Heas ocBoenus qucnHmInHbL V3ydenue QyHaaMeHTANBHBIX OCHOB CEJIEKTHBHOTO paszeeHus
BEIIIECTB Ha MeMOpaHax.
3agaun: O3HAKOMJICHHE CTYAEHTOB C (M3MKO-XHMHUYECKHMHE 3aKOHOMEPHOCTSIMH TIPOLIECCOB
MeMOpPAaHHOIO pasfielleHds CMeCe W OCHOBaMH MeMOPaHHOTO MaTepHaoBeieHus; QOpMHpPOBaHHE
NPEACTABICHAH O BHIaX MEMOPaHHBIX NPOIECCOB, CYMIECTBYIOMMX CI0C00ax MX TIOJIY4YeHUsl, CBOH-
CTBaX M BO3MOXKHOCTSAX NPaKTHYECKOr0 IPUMEHEHHA.

2. MECTO JUCIHIIJIMHBI B CTPYKTYPE OIIOII BO

Aucuummna «MemGpass! 1 MeMOpaHHEIE TEXHOIOTHE» OTHOCHTCS K dacta OITOTI, dopmu-
pyeMo# yJyacTHHKaMH 00pa3oBaTeIbHBIX OTHOLIEHHH.

3. IINIAHUPYEMBIE PE3YJIbTATBI OBYUYEHMS 110 JUCLMILJIMHE

IInarupyemsie pesynbTaTsl 00ydeHHs IO mucHMILTHHE «MeMGpanbl | MeMOpaHHEBIE TEXHOJIOIHHNY,
COOTHECCHHBIC C IIAHUPYEMBIMH pe3ynbraTtamu ocBoerus OITOIT (koMneTeHIHsAMY ¥ HHANKATOpaMHE
JOCTHIKEHHUS KOMITECTEHIIHIH)

Dopmupyembie IInanupyemMsle pe3ynbTaThl 00y4eHHUs 110 JUCIHUIUIMEE, B | HanMeHOBaHHe oIle-

KOMIIETEeHIIHA COOTBETCTBHH C HHIUKATOPOM JOCTHIKEHMS] KOMIIETEH- HOYHOrO CpeficTBa
(xox, conepkanue [{H

KOMIIETEHIIUHN) Wnpukarop noctaxkenns | Pesynbratel 06yueHHs 1o

KOMIIETEHIIUH JTHCLUILTAHE

[1K-4 IIK-4.1 3uaer craumaptsl, | 3Haer:  (QyHmamMeHTaTB-
CMOCOOEH  MpOBO- | METOIMKA W WHCTPYKIHMH, | HBIE OCHOBBI TPOINECCOB | Bompockl, TecToBbIE
JATh XHMHYECKHH | ONpPEleNsIOKe  HOPSIOK | MeMOpaHHOro  paszene- BOIIPOCHI
aHalli3 pacTBOPOB, | pa3paboTKu U O0GOPMIIEHHUS | HUS;
MaTepuagoB H 00- | OTYETHOH JOKyMeHTauuu | Baageer: Meromonorueit

pasioB HU3ACIHA B
COOTBETCTBHH c
TpeOOBaHUAMH TeEX-
HOIOTHUYECKOH J10O-
KyMEHTanuu

[0 pe3yJbTaTaM WCCIEe0-
BaHHi U pa3paboTok;
IIK-4.2. Ymeer BoiOupats
METOABI, HHCTPYMEHTHI H
obopynoBaHue I IMpoBe-
NEHHS XMMHYECKOTO aHa-
m3a;

[1IK-4.3. Brageetr coBpeMeH-
HBIMH METOJaMH IIPOBe/e-
HHSL ~ OKCIICDHMEHTOB W
HaOmotleruit B oGnmacTy
npodeccHoHaTEHON nesi-
TENbHOCTH

nojrydeHHs MeMmOpaH H
OLICHKH HX CBOMCTRB;
¥Ymeer: bopmymuposars
TpeboBaHus K MeMOpaH-
HBIX MaTepuaiaMm, UCXOIs
H3 NOCTABIIEHHOH Marte-
PHAaJIOBEIYECKOH (TEXHO-
JIOTHYECKOH) 3anauu

[TK-7

CIocOOEeH MpPOH3BO-
IATH Ka9E€CTBEHHYIO
OLICHKY panuo-
HAJIGHOTO  MCTONB-
30BaHUS  NPHPOJ-

TIK-7.1. 3Haer skosornde-
CKOE 3aKOHO/1aTeIbCTBA
Poccuiickoit Denepanuu;
HOpPMaTHBHBIE W METOIHYEA
CKHE MaTepHaibl 1o OXpaHg

OKpYXKalolllel Cpelsl U paq

3naer: BO3MOIKHOCTH
MeMOpaHHBIX METOMIOB
pa3NesicHus IPH PeIeHUH
Pa3/IMYHBIX NIPaKTHYECKUX
3aaq;

Bnaneer: HaBblkamu uc-

Bomnpockl, TecToBbIE
BOIIPOCHI




HBIX DECypcoB &
COOTBETCTBHH c
HOPMATHBHBIMH H
METOAMYECKHE Ma-
TEpHAJIbI 10 OXpaHe
OKpYXaloIlleh cpe-

IHOHAIBHOMY HCHOJIb30Ba4 MOJI630BAHUS
HHIO IIPHPOJIHBIX PECYPCOB;
[IK-7.2. VYmeer ¢opmupo{ HEIX

BaTh OTYETHYIO JOKYMEHTa, CXeMax;
UHIO B COOTBETCTBHH C Tpe{ YMeerT:
OOBaHHMSMH OKOJOTHYECKHY 3yJIBTaThl HCCIEAOBAHMI

MeMOpaH-
HBIX TIPOLIECCOB B pa3iimMy-
TEXHOJIOTHYECKHX

[IPAMEHATh pe-

JIBI HOPMATHBOB; JUIs OLIeHKH 3 ¢deKTHBHO-
IT1K-7.3. Bnanmeer HaBbIKAMH CTH H nenecoodpasHocTu
OLICHMBAHMS Da3BUTHS 3KO-{ BHEIDEHHS MEMOPaHHBIX
JIOTHYECKOH OOCTAaHOBKHM HE TEXHOJIOTHH
00BEKTaX IpH pasIuYHOMN
AHTPOIIOT€HHOM Harpyske
4. OBBEM U CTPYKTYPA JUCHUILINHbBI
O61mast Tpy10eMKOCTb TMCIUILIMHBI COCTABNSET 2 3adeTHBIE eQMHHIEL 72 yaca.
TemaTudeckuii mian
dopma o0yqenus — ounas
Konrakthas pabota 06y-
HaAIOMKMXCA ¢ NeJaroryye-
CKHM pabOTHHKOM
2 (B acax) @opMmbl
Ne | HaumeHOBaHMe TeM W/WIH pa3fieNioB/Tem 2 5 |8 2 I doputi prem;"
n/n JMCLMITHHBI z = 8| £ E Q =
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1. Brenenne. 7 1 1
2 Bona: ocob6ennocTH cTpyKTYpHI M| 7 1 1
CBOMCTB.
3. | MemGpaHHEIe MaTepHasl. 7 123 4
4. [lomyyeHue cUHTETHYECKHX MeM- | 7 | 4-7 | 8 Peditunr-
Opan. KOHTpOJb Ne 1
o Ompenenenue  CTpyKTypsl ® | 7 8 | 2 36 16
CBOMCTB MeMOpaH.
6. MemG6panHsbIe TpoLeccsl. 7 9- | 10 Peittunr-
15 KOHTposb Ne 2
7. | llonApusauMOHHbIE SBIECHHUS. 7 14 | 2
8. | MemOpanHas TexHuKa. 7 |15-| 4
16
9. |llpuknannas memOpanHas TexHo-| 7 | 17-| 4 PeiiTunr-
JIOTH4. 18 KOHTpOJb Ne 3
Wrtoro no aucHmIMue, gac. 72 36 36 3auer




Conepikanue JeKIHOHHBIX 3aHATHH 0 IHCHHMILTHHE

Paznen 1. Beenenue.

Tema 1: McTopus pa3sBuTHsS MeMOPAaHHBEIX TEXHOIOTHIA.

Conepxanue TeMsI:

IIponeccel pasnenenus. Onpenenenne MeMOpanbl. DTaIbl pa3BHTHS MeMOpaHHO# TexHOmorHH. Pabo-
bl Jleba u Cypupamkana. [Ipomeiiennas MemMOpaHHas TEXHOIOTHSL.

Paznexn 2. Bona.

Tema 1: OcobGeHHOCTH CTPYKTYPbI U CBOKMCTB.

Copepxanue TeMbl:

Crpyxtypa xumkoi Bomsl. Bommble pacTBopsl. PacTBOpHI SI€KTPOIHTOB H HE3JIEKTPOJIMTOB. JHEpre-
THIeckue 3¢ QexTsl pacTBoperns. OcMoTHueckoe JaBnenne. OCMOTHYECKAs MAIIHHA.

Pasnes 3. MemOpaHHbIie MaTeprasl.

Tewma 1: [TomumMeps! 1 UX CBOHCTBA.

Conepxxanue TeMsbr:

I'mbkocts nenu. MonekyisipHas Macca. DU3HYECKOE COCTOSHHE. MexMolieKyIsipHOE B3auMO/ICH-
crue. TepMuyecKas I XUMHIECKas CTaOMILHOCTh. MeXaHHdecK e CBOMCTRA. PacTBOpHI U pacmiassl
HOJIMMEPOB.

Tema 2. TTonuaneKTPOIHTEI H GHONOrHYECKHE MEMOPAHEL.

ConepxaHue TEMBI:

ITomamepnsie snexTponuthl. [T0OMHANEKTPONIUTHBIE KOMILIEKCHL. MYIBTHCIONHEE CHCTEMEL BHOIO-
IrHYECKHEe MeMOpaHEI.

Tema 3. Heopranuueckue MeMOpaHbl.

Copnepxanue TeMsr:

MewmOpanbl W3 MHKpONOPHCTOro cTekia. Mertammmdeckue MeMOGpaHEL. MemGpanb!l U3 KEpaMHKH.
Membpansl u3 rpaduTa.

Paspen 4. [lorydenue cuHTeTHYECKAX MEMOPaH.

Tema 1: MaBepcus das.

Copepxanne TeMBbI:

OcaxcieHue ¢ MOMOIIBIO HCTIAPEHHS PACTBOPHTENS, O AeHCTBHEM TTApOBOH (asbi, IyTeM IOrpyxe-
HUsL. TepMudecKoe ocaxaeHue.

Tema 2. Meroznl momy4eHus: KOMIIO3UTHBIX MEMODaH.

Conepxanre TEMBI:

C pasnemuTensHEM €lI0eM, TIOyHEHHBIM METOZIOM IOJIMBA Ha MOIOKKY, Ha IIOBEPXHOCTE BOJIbI, Me-
TOIOM MexX(a3HO# MoMMKOHIeHCauy. [[MHaMHYeCKre U HAaHECEHHBIE MeMOPaHEL.

Tema 3. TpexoBsie MemOpans!. ITonydeHne MOIBIX BOIOKOH.

Copnepxanue TeMBI:

OcobennocTu TexHONMOrHH. VCoNb3yeMble MaTepHalbL.

Tema 4. Dnexrpocunausr u 3/I-pUATHPOBaHYE.

ConepxaHue TEMBI:

Texnonorus. Marepuains!. [lepcneKTHBEI IpAMEHEHHSL.

Tema 5. Moaudukamnus meMOpas.

Copepxanmne TeMBbI:

@u3nueckas U XuMuueckas Moaudukanys. MMMoOUIH3anAs aKTHBHBIX KOMIIOHEHTOB.

Tewma 6. [TapameTpsl, BIHsIOMHAE Ha MOPHOIOTHIO MEMOPAHEL.

Copepxanue TeMBbI:

Cocrasbl HOpMOBOYHOTO PacTBOpa H KOATy/ISIHOHHOM BAaHHEL Y CIOBHA (OPMOBAHHSL.

Paszpea 5. OnpeneneHne CTPyKTYpHI ¥ CBOMCTB MeMOpaH.

Conepxanue TeMsI:

Obmas nopucrocts. Pasmep nop. Pu3nKo-MeXaHHYECKHE XapaKTEPUCTHKH MeMOpaH. TexHonornde-
CKHe CBO¥MCTBa MeMOpaHn. MeTozpl kaTuOpOBKH MOPUCTEIX MEMOpaH.

Pasznen 6. MemGpasHbIie IPOLIECCHL

Temst 1-3: Macconepenoc yepe3 memOpaHbl. BapomeMOpaHHBIe TPOIECCHL.

Conepixanue TEMBI:



O6partusiit ocmoc. Y nbrpapuibrparms. Mukpoduisrpaimus. Hanopuisrpamss.

Tempr 4-5: Tuddy3nonasie MeMOpaHHBIE MIPOIIECCHL.

Coneprxanue TeMsI:

Pasnienenue razoBsix cMeceii. Jlnanms. MemOpanHas sKcTpaKims (GKUIKHE MeMOpaHBbI)

Tema 6: TepmomeMmOpanHbIe TPOLIECCHL.

Conepxanue TeMsI:

Mewm6pannas muctwumsimus. [lepsanopanms.

Tema 7: DniekrpomeMOpaHtbie POLECCHI.

Cozneprxanue TeMEI:

Onexrpomanys. [lsmxymas cuna. [Tapamerps! nponecca. Mem6panst. [Ipumenenus.

Pasnen 7. [lonspu3anuonukie SBIEHAS.

Tema 1: KonnenTpannonHas mossipusanusl.

Conepianue TEMBI:

IlorsiTre KOHUEHTPaMOHHO#H monspr3aiuy. ['enesas nomspusamus. OcangKoo6pa3oBaHKe HA MEM-
Opane. BiisiHHE [0JSPU3ALMOHHBIX SBJICHHH HA y/EIBHYIO IPOM3BOIMTENLHOCTS MEMOpAH.
Tema 2: Cioco6sl CHIKESHHUS BIMSHUS NOSPU3aIHOHHEIX SBICHHUIA.

Coznepxanue TeMBI:

[Ipensapurenbras 06paboTKa pasaenseMbiX pacTBOPOB. VI3MeHeHu s TapaMeTpoB poBeIeHH S npo-
neccoB. Perenepanus mem6pas.

Pasjen 8. MemOpanHas TeXHUKa.

Tema 1: MeMOpaHHEIE 37IEMEHTHI.

CoepxaHHe TEMBI:

ATInaparsl ¢ IIIOCKAMH, PYJIOHHBIMH, IATPOHHBIME, TPYO4YaTHIMH MEMOPAHHBIMHE 3IEMEHTAMH.
Tema 2: MemOpaHuHbIe yCTaHOBKH.

Copnepxanwe TEMBI:

Perenepanus memOpan. Pexynepanus sHepruu. KoHTpons, ynpasieHue.

Pazpen 9. Ipuxnannas MeMOpadHas TEXHOJIOTHSL.

Tema 1: TIpuemsl ocyiecTBIeHHS MeMOPaHHBIX POIECCOB Pa3IeIeHHU.

ConepixaHue TeMBbI:

HuaduinbTpanis, MULEIAPHO-YCHICHHAS YIbTpadrILTpaus

Tema 2: PriHOK MEMOpaHHEBIX TEXHOJIOTHH.

CopmepxaHue TEMBI:

BrortexHonorus, MenuIMHa, epepaboTKa MPOMBIILICHHBIX 0TX00B. [ToTyueHne CBEpXUHCTON BOIBL.

Coaepixanue j1a00paTOPHBIX 3aHATHI 0 JHCHHILIHHE

Pasnen 5. Onpenenenue CTpyKTyps! H CBOMCTB MeMOpaH.

Jlaboparopuas pabota Ne 1 «Onpenenenue yaenpHON IPOU3BOAUTENLHOCTH MEMOPaH II0 BOZEY.
Jlaboparopnas paGora Ne 2 «Omnpenenenne ceeKTHBHOCTH MeMOpaH 110 BOJOPACTBOPHMBIM [OJIAME-
paM U Oenkamy.

Jlaboparopras pabora Ne 3 «Onpenenenue ancopOUHOHHON CIOCOOHOCTH MeMOpPAH IO Pa3THYHBIM
KOMIIOHEHTaM.

Jlaboparopras pabora Ne 4 «/3yuenne HMMOOH/IH3ALHMY Ha TIOBEPXHOCTH TIOPUCTHIX MeMOpaH MHK-
PO- ¥ MAKpOJIMTaHOB Pa3In4YHON IPHPOIBI».

5. OLIEHOYHBIE CPEJICTBA JJISI TEKYIIEI'O KOHTPO.ISI YCIIEBAEMO-
CTH, IPOMEKYTOYHOM ATTECTAIIAA IT0O HUTOI'AM OCBOEHUS THAC-
[AIJIMHBI 1 YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJIbHOM PABOTHI CTYIEHTOB



S.1. Texymuii KOHTPOJIb yCIeBAEMOCTH

PefiTunr-konTposs Nel:

[#5]

1. Bopa. Ocobenroctu ctpyktyphl. Bommsie pactopel. PacTBops! SJIEKTPOJIATOB ¥ He-
3JIEKTPOJIUTOB.

2. Dmepreruueckue 3ddextsl pacTBopenus. OcMOTHUECKOe naBiaeHue. OCMOTHYECKas
MalliHa.

3. Mewmbpannsie Marepuainsl. [lomumepsr. Tu6kocTs nenw. MonekynspHas macca. Mex-
MOJIEKYJIIpHOE B3auMozeicTeue. @usmyeckoe cocrosHue. TepMuyecKass 1 XHMHYECKAs CTa-
GuibHOCTE. Mexanuyeckue cBoiicta. PacTBopE! 1 pacIuIaBsl TIOJTUMEPOB.

4. MemGpannsie MoOTMMEpBI: TOPUCTHIE U HENOPUCTHIE MEMOPAHBL.

5.  TlomumepHble anexTpomutel. IToMMAaNEKTPOIHTHBIE KOMIUIEKCHl. MyIbTHCIONHBIE CH-
CTEMBL

6.  Buosoraycckue MmemOpanbl. MojaeupoBanie GHONOIHYCCKUX MemOpaH.

7. Heopranumyeckne memOpanbl. MemOpanbl U3 MHKDOIOPHCTOIO CTeKia. Merammmde-
ckue MeMOpaHbl. MemOpanbl 13 kepaMuki. MemGpans! u3 rpaduTa.

8. Metombl noTyyeHus CHHTETHIECKHX MeMOpaH: HHBepCcHA das.

9. Merozsl NONyYeHHS CHHTETHYECKMX MEMOPAH: KOMIIO3UTHBIE MeMOpaHEbI.

10.  MeToas! moNTyYeHHs CHHTETHYECKHX MEMOPAH: TPEKOBEIE MEMOPAHEL.

11.  Metojs! HOMydYeHHUs. CHHTETHIECKHX MEMOPAH: TIOJIBIE BOJIOKHA.

12.  Meto/pl N0IyYeHNs CHHTETUYECKHX MEMOPAH: 3MEeKTPOCIIHHUHT.

13. Merozs! noyd4eHus CHHTETHYECKHX MeMGpan: 3D-npuHTHpOBaHHE.

14.  Cnoco6el momuduxanuy meMmObpan: Gpusndeckas MoquHKAIHASL.

15.  Cnocobs1 MoauduKanum MeMOpaH: XUMHYECKas MOTHDHKALHS.

16. Cnoco6bl MomuuKamuy MeMOpaH: KOBAIEHTHAS W HEKOBAICHTHAS MMMOOGHIM3AIINS
AKTHBHBIX KOMIIOHEHTOB.

17.  Mop¢onorus MeMOpaHBL: CIIOCOOEI €€ PEryIMpPOBaHUS.

Ipumepol 3a0au:

Onpenenwre BenuuMHY 7 BOJOIPOBOIAHOM BOABL cojecoaepkaHHe (IO NaCl) -
0.5 r/m, temmeparypa — 10°C. Monekyaspras macca — 58.5; T°K = 283; R = 8.31
Jhx/mome K 1= 2.

Paccumtaiite MommHocTh, BbIpabarbiBaemyro | M’ MemOpaHBI B OCMOTHYECKOH
MalluHe IpH ciexyromux yenosusx: Kg = 3-10™" v?/m’c Ma; mys = 2.66-10° ITa; 75, = 0.04-10°
I1a; Ppas — NONOBHHA pa3sHOCTH AT

OrpeieinTe CpeHEYHCIIOBYIO H CPEIHEBECOBYIO MOJIEKYJIAPHYIO Maccy obpasia HojMepa,
cocrosmero u3 AByx ¢paxmui: 1 — 10 r Bemectsa ¢ M = 10000; 2 — 10 r BemecTBa ¢ M =
50000.
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4. Ha puc. nokaszana KpuBas HanpsikeHue — nepopManus JIs anerara nemtonoss: npu 0°C. [To-

CTpONTE aHANOrH4HbIe KpuBEIe Iph 25 1 60° C.



6167na |
T=0°C

]
15 30%

IIpumeper mecmoswvix 3a0aHui.
. Ypasaenue Bant-I'ohda nm1st pacTBOpOB 21€KTpOIHTOB:

A)n=1 ¢i'RT;
B)n=c¢i‘R'T;
B) xi=kpi
. Umcro conpBaTalliK 171 HOHA HATPHS B PACTBOPE COCTABJISET:
A) 4,
B) 6;
B) 9.

. B ocHOBe TennoBbIX 30 PEKTOB paCTBOPEHHS BEIIECTB JIEIKHUT:
A) nucconranysi paCTBOPEHHOTO BEIIECTBA;

b) pa3pymenue kiacTepHO# CHCTEMBI BOIEI;

B) conpBatanys HOHOB 3NMEKTPOIHTA.

. Ha puc. npencraBnena ctpykrypa noauMepa:
A) KpUCTa/LITHYECKOTO;

b) amopdroro;

B) "acTHYHO-KpHCTAILTHYECKOTO.

. K 4aCTHYHO-KPUCTAJUTHYECKHM ITOTUMEPAM OTHOCST:
A) OMUATHIIEH;

B) nomunponuien;

B) nomaamu s,

. Benwumna cBo60aHOrO 00BEMa B MOTAMEDPE 3aBHCHUT:
A) OT ero CTpyKTyphI;

b) oT ckopocTH ruApoIn3a MoIuMepa;

B) oT ckopocTH MHKPOOHOH Jierpajialiuy.

. Tepmudeckas cTabUIIbHOCTD IIOJMMEPOB 3aBUCHT:
A) OT cTeneHu KpUCTALTHIHOCTH;

B) ot ux pacTBOpHMOCTH;

B) ot npupoas! nomumepos.



8. IlomMaNeKTPOIHTE B KaueCTBE MEMOPAHHBIX MATEPHAIIOB HCIIOJB3YIOT:
A) B 37I€KTpoAHAIH3E;
b) B ynbTpa- ¥ MEKpOGUILTpaIHHY;
B) B nepranopanuu.

9. OcHOBHBIE METO/IBI IOy YEeHHS OJTHUMEPHBIX MEMOPaH:
A) bopmMoBaHHe U3 PacTBOPA WM PacIlIaBa;
b) Bbllle/1a9MBaHUe YaCTH [I0JIMMEDA;
B) cnexanue mopomkos.

10. Ha cxeme nmoxasas npomecc GOpMOBaHUS:

1 - 'J = =3 - - F - .
A) mopucToi MeMOpaHbI METOZIOM CY 2 74 , W ‘@ )7 )
X0ro hopMoBaHHs; e soer- LT P i &

- oy ot O 4 -
B) nopucroii MeMOpaHbl METOZIOM MOK- ";,f'}.f_ & ek S 4 ,ff fﬁ‘u J@j@“
poro popmoBaHuS; - -\ A~ ~ =
B) HenopucToii MeMGpaHB! METOIOM ¢ 5 2

cyxoro GopMoBaH¥us.

11. Knaccuduxanus MeMOpaHHBIX IPOLECCOB OCYLIECTRISETCS B 3aBUCHMOCTH:
A) OT BETMYHHBI XMMHUYECKOT0 MOTEHIHANA;
B) oT BenmMUYMHEI AMEKTPOXUMHYECKOrO MOTECHIIHATA;
B) oT BenMYMHEI COBMEIIEHHOTO MOTEHI[HAA.

12. K nmopucTeiM MeMOpaHaM OTHOCSTCS:
A) MEKPODHITBTPAIIHOHHEIE;
b) neppanopaiuo=Hbie;
B) ynbrpadunsrpanuosssle.

13. Ha puc. noka3asbl (OpMbI KaHAJIOB, BO3SHUKAFOIIHX
A) B IOPHCTHIX MeMOpaHax, IoIyYeH-
HBIX CYXHM CIIOCOOOM;

B) B TpekoBbIx MeMOpaHax;
B) B nopucTeix MeMOpaHax, MOIydeH-
HBIX MOKDBIM CIIOCOO0M.
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14. B cocTas moMMBOYHOrO pacTBOpa NpH (POPMOBaHHH MEMOPAHEI METOOM MOKporo GpopmoBa-
HUS BBOJIST:
A) onumep;
B) pactBopuTe®;
B) ocanurens;
I') nopoo6pazosarens;
) nnactuduxarop.

15. Ha Tn cTpykTypsl MeMOpaHbl, HOTYy4eHHOM METOIOM HHBEPCHH (a3, OKA3EIBAIOT BIUSHHE:
A) MaTepua moJUT0KKH;
B) TonmmAa momydaemMoro Marepuana;
B) nprpona cucTeMbl pacTBOPHTEIIE/ HEPACTBOPUTETE;
I') remneparypa xoaryIsuHOHHON BaHHEL.



PeliTHHI-KOHTPOIb Ne2:

1. Mertopns! onpenienenus CTpyKTyph! i CBOHCTB MeMOpaH. O61mas mopHcTOCTS.
Merozp! onpesienenns CTpyKTyphI H CBOACTB MeM6pan. Pa3mep mop.

3. Mertozp! onpeieIeH s CTPYKTYPhI H CBOMCTB MeMOpaH. DU3UKO-MeXaHHIECKHEe XapakTepu-
CTHKU MeMOpaH.

4. Merozpl onpenenenus CTPYKTYpBI B CBOMCTB MeMGpaH. TeXHOIOrMYeCKHe CRORCTRA MeM-
OpaH.

5. Mertozp! onpenieneHus CTPYKTYPhI X CBOKCTB MeM6paH. MeToms! KanuOPOBKH MOPHCTEIX MEM-

Opas.

BapomemOpansnsie npomeccsl. MukpoduisTpanus.

bapomem6pannbie nponeccsl. Y pTpaduisTpanus.

bapomem6pannsle nponeccsl. Hanoumsrpamms.

bapomem6pannsie nponieccsl. O6paTHEI ocMoc.

10. Juddysuonnsie MeMOpaHHbIe npoLecchl. Paszie/ieHHe ra30BbIX CMECE.

11. Muddy3uonnsie MeMOpaHHbIe IpoLieccHl. Juamus.

12. Tuddysnonnrie MemOpaHHEIe Iponeccsl. MeMGpanHas SKCTpaKIHs (xunxue MeMOpaHsI).

13. TepmomemOpanHble mponeccsl. MemOpaHHas JUCTHILISLHS.

14. Tepmomem6Gpannble npoueccsl. [lepanopanusi.

15. DnekTpomMeMOpaHHbIe TIPOLECCHL. DIIEKTPOIHAIHS.

pult s B -

lIpumepwi 3a0au:

1. Tommura MmemGpanst — 100 Mxm, cperuit quametp nop — 0.1 MM, H3BHIMCTOCTS T — 1, TIO-
pucrocth €= 0,6. Yepes memOpany NpoHHKaeT BoJa Ip¥ Iepenase nasienus | Gap. Koap-
rrrenT M dy3um BoBI B CILIOMHOM MaTepuane Mem6panst D = 10 cm?/c, Bi3kocTs pu
20°C =107 Iac.

OrnpenenuTs BKJIaJ KOHBEKTHBHON U 1) (y3HOHHON COCTABASIOMEH B 06ITHH TOTOK BOJIBL.

2. Jlnd onpecHeHus MOPCKOH BOIBI ¢ KOHIEHTpawrel coxneit (mo NaCl) 32.0 r/n npenioxens: 4
MEMOPaHBI € pa3sIM4HBIM COJIE3a/IePKAHMEM:

1 — momanponunenosas, R = 50%;

2 — nomucynbdonoasd, R = 90%;

3 — aneraruemmono3nuas, R = 98.5%;

4 — nomuamwugHas, R = 99.8%.
OnpeenuTh IPATOAHOCTE MEMGPaH I IOy YeH S IATHEBOM BOABL, €CIH Cropy= 500 Mr/1.

3. Omnpenenuts abCOMOTHYIO W MPAKTHYECKYIO CENEKTHBHOCTD Pa3Ie/ICHHS BO3IyXa Ha MEM-
OpaHe U3 CHIIMKOHOBOI'O Kay4yKa BAKyyMHBIM CIIOCOO0M, €CIi

ko3bduments pactBopumoctr S%% = 1.5 - 103 e’ (m.y.)/ ov® - em Hg;
SN2 =107 em? (m.y.)/ oM® - oM Hg;

koabduments muddyzuu D2 =3.6 - 10 em¥/c;
DM =0.9- 10 em?/c.

Ipumepor mecmosvix 3a0aHul:

1. B cnygae GapomeMGpaHHBIX NPOLIECCOB MPe0GIIafaroUM IPAAUEHTOM JBIIKYIIEH CHIIbI Mac-
COTIepeHOCa BEIIECTBA Yepe3 MeMOpaHy SIBISETCS:
A) AP;
b) AT;
B) AU.

2. OcHOBHBIMH KJIaCCU(UKAIHOHHBIME TPH3HAKAMH GapOMEeMOPAHHEIX TPOIECCOB SIBIISOTCSL:
A) pazmMep 3aiepKHUBaeMbIX MEMOpPAHOM YaCTHII;
B) ancopbuuonHas ciocoGHOCT IPOHUKAOMIET0 KOMIIOHEHTA,



10.

11.

B) xumrdecKoe CpojICTBO MaTepualia MEMOpaHbl U IPOHHKAIOIIET0 KOMIIOHEHTA,
I') pasmep nop MmeMOpaHsI;
M) BenuuuHa pabodero AaBieHHUs.

Kako#t u3 MeMOpaHHEBIX TIPOIIECCOB HE SBIIsSeTCs GapoMeMOpaHHBIM:
A) HaHOQUIBETpALHS,

B) obpatHsIit ocMoc;

B) mukpodunsTpanms;

I') MemOpanHas AUCTHILISAIIMS.

Juddy3nonHkI nepeHoC BemecTsa yepe3 MeMOpaHy ONpeeSeTCs:

A) G=Kg ‘Ay;
e AP
B) G =-mmee ¢+ eomees
-t |/
AC
B)G=D"-—--.

l

Koadunment ynemsHo npoussomuTensrocT MemOpans! K 3aBHCHT:
A) OT BEeJTMYUHBI IPUIIOKEHHOTO JABJICHHS;

b) 0T HOpOMETPUYECKHX XapaKTEPHCTHK MEMOPaHbL;

B) oT Qpu3uK0-XMMITYeCKHX CBOMCTB MaTepralia MeMOpaHsl.

B nponecce KOHIEHTPUPOBAHHUS PACTBOPOB METOOM OOPATHOIO OCMOCA C POCTOM KOHIIEH-
TpallH B CUCTEME «BOJIa-PaCTBOPEHHOE BEIIECTBO-MeMOpaHay IPOKUCXO/IUT:

A) yBenu4eHUe pa3MepOB rHAPATHPOBAHHEIX HOHOB;

b) yMeHbIIeHMe pa3MepOB THIPATHPOBAHHEBIX HOHOB;

B) pocT 0cMOTHYECKOI'0 JaBIEHUS;

I') yBeIM4eHHE TOMIMHEI CII0S CBS3aHHOM BOIBL.

IMonHoe 3anepxanne GENKOBBIX MOJIEKY]I HAYHHAETCS C BEJIHYHHBI IAPAMETPA Ty/Tn:
A) 1.0;

b) 0.5;

B) 0.1;

I') 0.35.

MukpopuIsTpan#io NPUMEHSIIOT:

A) 115 KOHIIEHTPUPOBAHHUS PACTBOPOB COJIEH;
b) nns BeiaeneHus U paseneHus OeIKoB;

B) s BbIEIEHUST MUKPOOHBIX CYCIIEH3HIA.

MexaHu3M «TpaHCIOPTA € MEPEHOCUUKOM) PEATU3YETCs B IPOLECcax:
A) ynsrpaduibTpanum;

b) nepeanoparuu;

B) meM6panHOIi SKCTpaKkLIKu.

B kakom u3 mponeccoB MeMOpaHa He y4acTBYeT HelIOCPEICTBEHHO B pa3/ie/IeHHH:
A) HaHOUIBTpAIHS;

b) puanms;

B) MmemOpanHas XUCTHILIALAS.

Jns pa3fieneHus a3e0TPONHBIX CMeCel HCIOIB3YIOT:
A) MeMOpaHHYIO TUCTHILIALUIO;



b) nepsanopanuio;
B) anexTpoauanus.

12. Kako#i 13 METO/I0B MOJy4eHHs CHHTETHIECKAX MEMOPaH MO3BONSET Oy YHTh CTPYKTYpY C
IHIMHIPHYECKAMY TIOPaMH € Y3KHM PacTIpe/ielIcHHEeM 110 pasMepaM:
A) cniexanue;
b) unBepcus ¢as;
B) TpaBiieHne s1€pHbIX TPEKOB.

13. Tlo yBenwaenuro obmei MOPHCTOCTH MeMOPaHBI MOTYT GbITh PACIIOIOKEHbI B ClIeAyIomeM
MOpsIZIKe:
A) acHMMeTpHYHbIE TIOJUMEPHEIE, TPEKOBBIE, HEOPraHHIECKHE;
B) TpekoBbie, Heopranuyeckye, aCHMMETPHYHBIE TIOTHMEPHEIE;
B) acumMmeTpuYHEIE IOTHMEpHBIE, HEOPraHMYECKHE, TPEKOBHIE.

14. Jlns onpejienienus pa3mepa 1op MeMOpaH HCIONIBb3YIOT CIIEAYOLIHe HETPAHCIOPTHBIE METO/IbL:
A) 37IEKTPOHHYIO MHKPOCKOIIHIO;
B) pryTHYyI0 NopomeTpHio;
B) Touky ny3sIpbKa;
I") mpoToYHYIO IOPOMETPHIO.

15. K TexHOIOrHYeCKHUM CBOMCTBAM MeMOPaH OTHOCATCS:
A) TommuHa;
b) aamzorpomnus;
B) ynenbHas Npou3BOAUTENBHOCTE (IIPOHUIIAEMOCTH);
I') 3aneprkuBaromas CriocOOHOCTS.

PeliTuHr-KoHTpOIH Ne 3:

1. Tlonspusauuonubie sBieH:s. KOHICHTpalMOHHAS MOISPUIALIKSL.

2. TlonspusanuoHHbIE SBIeHHS. |'eneBas monspusanus.

3. Tlonspusanuonnsie senenus. Ocaaxoo6pazoBaHue Ha MeMOpaHe.

4. BimsiHHe NONSPH3AIMOHHEBIX SBJIEHAH Ha yAEIBHYIO IPOU3BOUTETEHOCTE MEMODaH.

5. Cnoco0bl cHUKEHHS BIMSHUS OIAPH3AMOHHbIX siBlleHuit. [IpenBaputensaas 06paboTka
pasJeNsieMbIX pacTBOPOB. Mi3MeHeH s TapaMeTpoB MPOBEICHHS IPOLeccoB. Perenepanus
MeMOpaH.

6. MewmOpanHas TexHuKa. Annaparsi ¢ IJIOCKMMH, DyJIOHHBIMH, IATPOHHBIMHU, TPyO4aTHIMA
MeMOpaHHBIMH 3JIEMEHTAMH.

7. Mewmbpannsie ycranosku. Kontpons, ynpasnenue. Pexynepanus sHeprim.

8. MewmOpanHsle ycTaHOBKY. Perenepanus memGpas.

9. Ilpuknannas memGpannas Texsonorus. Jlnagunsrpanus (Ha mo6oM npaMepe).

10. Ilpuknannas MeMOpaHHas TEXHONOTHs. MULEIUIPHO-YCUIIEHHAS YIbTpadHIbTpaIHs (ra mo-

fom npumepe).

11. PriHOK MeMOpaHHbIX TEXHOIOTHH. bHOTeXHOIOr|s (Ha JH060M IIpUMEpE).

12. PoiHOK MeMOpaHHBIX TexHONOrHH. Meauuuna (Ha Jro60M npumepe).

13. PerHOK MeMOpaHHbIX TexHONOTHIA. [TepepaGoTka MPOMBIILIEHHEIX OTXO00B (Ha MOG0M IIpH-
Mepe).

14. Peiox MeMOpanHBIX TexHONOrHi. [TosTydyenne cBepx4rCTOR Bozibl (Ha M060M mpHMeEpe).

IIpumepul 3a0au:

1. Jlns ompecuenust Boas! Yeproro Mopsi (Co=32 r/11) mpoeKTHpyeTcss MeMOpaHHAs yCTAaHOBKA
06paTHOTO 0CMOCa IIPOU3BOAUTEHHOCTEIO 10 riepmeaty 100 m>/4.
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Hicnoinb3yiorcsi pysioHHble MeMOPaHHBIE JIEMEHTBl Ha NOJMAMUIHON MeMOpate, paccuuTaH-
Hble Ha pabodee naBnenue 55 Gap, ¢ HabmoaaeMoii cenekTHBHOCTEIO o NaCl 98.2%.
ITnomans MeMOpaHs! B pyJIOHHOM MOIYIE — 3 M~

YIenbHas NPOH3BOJUTENHHOCTD JTOM MeMOpaHEI B NPENBAPHTEIBHBIX HCIBITAHUAX, HpoBe-
AeHHBIX Ha Boponposoanoi Boae (0.5 r/n mo NaCl), npu paboueMm narnenuu 15 aTM, COCTaBH-
na 55 n/mtu.

YcpenHenHas KOHIEHTPAIKS IPOAYKTA HE JOJKHA MpeBbinats 0,75 /.

K.m.xa. Hacoca — 0.65, k.m.4. pekyneparopa sueprau — 0.75. I'mapasindeckoe COIPOTUBIICHHE
yCTaHOBKH — 5 Gap.

PaccunTarh HEOOXOAUMYIO IIOIMALE MeMOPaH U KOJTUYECTBO MOLYIICH.

Omnpenenuts yaensHsii pacxon sueprun (kBr/m®) 6e3 pexynepauuu u ¢ peKylepanuei.
Tomuuna memGpansr — 100 MxM, cpennuit guametp mop — 0.1 MKM, U3BHIMCTOCTD T = 1, mo-
pucrocts € = (.6.

Hepes memOpaHy NpoHHKaeT BOJA IPH mepenaje AasieHus 1 Gap. Koadduuent mudpdysuu
BOJIBI B CILIOIIHOM MaTepuane Membpans: D = 107 em?/c, Baskocts npu 20°C 1= 107 [la-c.
Hcxonuelii pacTBOp 006eMOM 6 M CONEPIKUT GETKOBBI KOMIIOHEHT (A) c MoneKyIsIpHOH
macco#t 65000, konuentpamus Ca = 2.0 r/x1, u conesoit kommorenT (B) ¢ MOJIEKYISIPHO#M Mac-
coif 58, xonnentpamus Cg = 5.0 1/

HeoGxoaumo npoBecTH KOHIEHTPHPOBAHKE U 06eCCONMBaHNE GEIKOBOTO KOMIOHEHTA 110
konuenTpauui C*a =24 r/n u C*s <0.05 r/n.

Y IenbHast IPOM3BOMTENEHOCTE TPYOUATON MAKPODHITHTPAIMORHON MEMOPAHEI 110 KyIbTYy-
PaNbHOM KUIKOCTH, CoAepKaiiel qposoKeBble KieTkd (d = 1 MkM), npu nasnenuu 0.25 MIla
cocrasiser 300 n/m>uac.

PaccunTars CTeneHs KORIEHTPHPOBAHHS IIOTOKA B YCIOBHSX TIPEIOTBPALICHNUS OTIOKEHHUIT
MHKPOOPraHM3MOB Ha OBEPXHOCTH MeMOpaHbI, eciy ee uaMeTp — 16 mm, L = 2 M, koaddu-
IHEHT B3aHMOCHCTBHA KIETOK ¢ MeMGpaHoit k = 5.6 - 10°, a nuneitnas cKOPOCTS KHAKOCTH B
NOrpaHuIHOM ciioe cocraniisgeT 0.125 oT ckopocTH 1Mo OCH KaHaa.

Ipumeper mecmosvix 3a0anuil.

KonnenTpanuoHHo#i nosspu3anueii HasbBaeTcs:

A) GopMupOBaHKE y MOBEPXHOCTH MEMOPAHBI IOTPAHAYHOTO CITOSI, B KOTOPOM KOHIIEHTpaUs
PacTBOPEHHOTIO BellecTBa 00JIble, YeM B HCXOTHOM PacTBOPE;

B) popmupoBanue y moBepxHOCTH MEMOPAHEI CJI0S aCCOMUPOBAHHBIX BBICOKOMOJIEKYJISPHEIX
COCIHUHEHHH;

B) dopmupoanue y moBepxHOCTH MEMOPaHBI 0Ca/IKa, BKJIIOYAIOINEr0 KOUIOMIHEIE i B3Be-
LICHHEIE OPraHMYeCKUE U HEOPraHHYECKHE BELECTBA.

Konnenrpannonsas u reneBast HOISPH3AIHS - SBICHHUS:
A) obpaTtumsie;

b) craunonapssie;

B) neobparumsie;

I') maramurgeckue.

OcHoBHas pH4MHa CHUKEHUS IPOHHIIAEMOCTH B [IPOLIECCE MEMOPAHHOIO Pa3ieiICHUS:
A) KOHIIEHTPalHOHHAS ITOJISIPH3aIHs;

b) renesas nmonspusanmsi;

B) HakanMBaHHe Ha MIOBEPXHOCTH OCAIKA.

WnarencuBHOCTH GOPMHPOBaHUS Ha IOBEPXHOCTH MEMOPAHBI 0CAIKA 3aBUCHT OT:
A) ruapodunbHOCTH MaTepuana;

B) m3eta-noTeHnnana noBepxXHOCTH MaTEPHATIA;

B) pasmepos nop MemOpaHsr;

I') Temnepatypsr;

M) pH.



5. Poct ruipoduIbHOCTH MEMOPaHBI CIOCOOCTBYET:
A) YCKOPEHHIO CHIKEHHS IPOM3BOIUTENBHOCTH 32 CUeT 3 (DEKTOB OCAKICHHS YACTHIL,
b) 3ameuiennio CHIKEHUS TPOM3BOIUTENBHOCTH 3a CYeT 3(G(hEKTOB OCAKIEHHS YACTHII,
B) He okasbiBaeT BIHsHYS Ha XapaKTep H3MEHEHHUs IPOH3BOUTETEHOCTH BO BPEMEHH.

6. Jlzeta-moTeHnuan MemOpaHsl ¢ poctoM pH:
A) yBeMUHBaETCS;
b) ymeHbLuaeTCs;
B) xapakTep 3aBHCHMOCTH OIIPENIEIISEeTCs IPUPOIOH MaTepHana.

7. K criocobam cHIKeHNs ONSPA3ANMONHEIX SBICHNIT 34 CYeT IIPeIBAPUTENBHOM 06paboTKH
PacTBOPOB OTHOCSTCS:
A) unpTpars;
b) xoarynsmus;
B) obes3apaxuBanne;
I') u3smenenue pH pactBopa;

J) yMsr4eHue BOIBI;
E) noselnenne TeMnepaTyphl pacTBOpa.

8. K cmocobam cHMWKeHHs NONAPH3AMOHHbIX SBICHHH 32 CYET H3MEHEHHS napaMeTpoB IIpoBe-
JIeHUs IIpolecca OTHOCATCS:
A) CHHIKEHHE CKOPOCTH IIOTOKA BJI0JIb MEMOPAHBI;
B) TypOynusanms motoka;
B) BBeneHNE B IOTOK reTEPOreHHEIX YaCTHII,
I') u3menenue pH pactBopa;
J1) ymsirueHne BOAEL.

9. OcnoBHBIE c1IOCOOHI pereHepalu MeMOpaH:
A) peBepCUBHBIH II0TOK KOHLIEHTPATA;
b) Mexann4eckas ouncTKa;
B) xumudeckas ogncTkKa.

10. i XuMHU4ecKoi pereHepanuu MeMOpaH HCIIOIb3YIOT:
A) HEOpraHW4eCKHe KUCIOTEL,
b) opranuueckue KHCIOTHI;
B) nonmmepHbie 3J1EKTPOJIATHI;
I') [1AB;
1) pacTBOpHTEH;
E) ciupTsl

11. B xavecTBe CTEPHIM3YIOIMX areHTOB OPH 00paboTKe MeMOpPaH NPUMEHSIOT:
A) BonsHOI map;
b) popmanus;
B) mMMOHHYIO KHCIIOTY;
I') nepexucs Bogopoaa;
I) aTanoum;
E) cepryto kucioty.

12. B coctaB MeMOpaHHOTO 3JIEMEHTA BXOIAT:
A) meMOpaHa, IpeHax;
b) memOpana;
B) mem0OpaHna, 1peHax, FepMeTHK.



13. Heckonbko MeMOpaHHBIX 2JIEMEHTOB, 00BEAMHCHHBIX 00IIE Kamepo# cOopa nepmeara obpa-
3YIOT:
A) MeMOpaHHBIH MOMTYJIb;
b) memOpanHy10 ycTaHOBKY;
B) memOpanHsIii anmapar.

14. MeMOpaHHBIE 3]IEMEHTHI MOTYT OBITH:
A) ILUIOCKUMH;
b) pynosabMHE;
B) narpoHHBIMY;
I') Tpy69areivu;
M) KanumUIsSpHBIMA.

15. Ha puc. npeacrasnena cxema MeMOPaHHOTO pa3/IeNIeHHS C:

A) miadunsTpanuei;
b) nepranoparueii; YHCTHIN pacTBo-
B) munemiapHo- PHTENb

et ]
y Y 4
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5.2. Hpomemyroqﬂaﬂ 4ATTeCTALHA 110 HTOraM OCBOCHHA NHCHHILIHHBI

KoHTpoJibHBIE BOIPOCHI A/I5i IPOBEJeHHs NPOMEKYTOYHOM aTTecTAHA (3agera):

1. MewmOpanssie Matepuansl. [Tomumepsr. ['u6kocTs nemu. MoseKkynspHas Macca. Mesxmonexy-
JIpHOE B3auMozeWcTBHe. DH3HYECKoe COCTOsHME. TepMuuecKas W XUMHYECKas CTaOuiIb-
HOCTb. Mexanuueckue cBOiCTBa. PacTBODEI M paciuiaBbl MOTHMEPOB.

2. MembpaHHBIe MOTHMEPHI: TIOPHCTHIE H HETIOPHCTHIE MEMOPAHEL

3. IonmumepHsie 57eKTpoIHUTHL. [I0THAIEKTPOIUTHEIE KOMILTEKCH. My/IBTHCIONHEIE CHCTEMBL.

4. buonoruyeckue meMOpansl. MosenmpoBaHue GHOTOrHYECKHX MEMOpaH.

5. Heopranuueckue MemOpansl. MeMOpaHBI W3 MHKPOIIOPHCTOrO CTeKIa. MeTamiuueckue MeM-
Opansl. MemOpans! H3 Kepamuki. MemOpans! u3 rpadura.

6. MeToxsl NoMy4YeHHs CHHTETHYECKIX MeMOpaH: HHBepcHs dhas.

7. MeTopl NONyYeHHs CHHTETHIECKHX MEMOPaH: KOMIIO3UTHEIE MEMODAHEL.

8. MeTob! MOTyYeH s CHHTETHYECKHX MEMOpaH: TPeKOBBIe MeMOpansI.

9. Merozsl NONyYeHUS CHHTETHYECKHX MEMOPaH: IOJIbie BOJIOKHA.

10. MeToze! moNydYeHHs CHHTETHIECKHX MEMOpAaH: 31€KTPOCITMHHUHT.

11. Metozs! nosy4enus CHHTETHIECKHX MeMOpan: 3D-nipuHTHpOBaHHE.

12. Cnoco6s1 Monudukanmm MmeMOpaH: duzudeckas MOAupUKAIHS.

13. Cooco6er MmomuduKauy MeMOpaH: XMMHYECKas MOTH(DHKAIHS.

14. Cioco6s1 Moaudukaimyu MeMOpaH: KOBAICHTHAS M HEKOBAICHTHAS MMMOOGMIH3AIMS AKTHB-
HBIX KOMIIOHEHTOB.

15. Mopdonorus memOGpaHBI: CIOCOOEI €€ peryIMpoBaHus.

16. MeTozb! onpesieneHus CTPyKTYpBI H CBOHCTB MeMOpan. O6IIast TOPHCTOCT.

17. MeToap! onpesieienus CTPYKTYphI B CBOMCTB MeMGOpar. Pasmep mop.



18. MeTobl onpeieicHus CTPYKTYpbI B CBOMCTB MeMOpaH. QH3HKO-MEXaHHYECKHE XapakTepH-
CTHKH MeMOpaH.

19. MeTons! onpeneneHus CTpYKTYphI M CBOHCTB MeMOpaH. TeXHOIOTHYECKHe CBOHCTBA MeM-
Opan.

20. MeTozp! onpenienerus CTPYKTYPBI i CBOHCTB MeMOpaH. MeTtosl KaTMOPOBKH ITOPHCTHIX MEM-
Opan.

21. bapomembpannsie mpomeccsl. MEKpOQHIETpanmsL.

22. bapomeMOpaHHBIe IPOLECCHL. YIIbTpaduabTparus.

23. Bapomembpannsie nporeccsl. Hanoduisrpanys.

24. bapomembpanHsle nponeccsl. OGpaTHLI 0cMoc.

25. lapdysuonnsie MeMOpaHHbIe mpoliecchl. Pasenenue razoBeix cMeceii.

26. lndpdysnonnsie MeMOpanHbie poneccsl. Jnamus.

27. luddysuonnsie membpanHbie nponeccsl. MemOpaHHas SKCTpaKIus (FKUIKHE MeMOpaHBbI).

28. TepmomeMOpaHHBIEe IPOLIECCH. MeMOpaHHas AUCTHILISIHIS.

29. TepmomemOpanHbie npoueccsl. 1leppanopaiys.

30. SnekrpoMeMOpaHHbIe HPOLECCHL. DJIEKTPOIHATH3.

31. lNonspusanuonnsle sBieHus. KOHIEHTpaHORHAS MOJSPH3AIHSL

32. Tlonspu3sanuoHHkle sBIeHus. ['eneBas monspu3amus.

33. [lonspuzannonssle spierus. OcankoobpazoBaHue Ha MeMOpaHe.

34. BrusHue NONApH3aIMOHHBIX SBICHUH HA YAENbHYIO IIPOM3BOIUTEIBHOCTS MeMOpaH.

35. CiocoGb! CHIOKEHHS! BITHSHUA NOIPH3ANHOHHEIX sBenuit. [IpenpapuTensuas obpaboTka
PaszeiseMbIX pacTBOPOB. Vi3MeHeHHs [lapaMeTpoOB IIPOBE/IeH s IIPOLECCOB. Pereneparus
MeMmOpaH.

36. MemGpaunas TexHuKa. ATTapaThl ¢ IIOCKAMHE, PyTOHHBIMHU, TATPOHHBIMA, TpyOUaTeMu
MeMOpaHHBIMH JJIEMEHTAMH.

37. MemOpannsie ycranoBkr. KoHTpous, ynpasienue. Pexyneparms SHEPIuH.

38. MemOpanHsle ycTaHOBKH. Perenepanus mem6paH.

39. Tlpuknansas MemOpanHas TexHonorus. Juaduisrpanus (Ha mo6oM npuMepe).

40. Ilpuxsannas MeMOpaHHas TEXHONOrHs. MHLEIISPHO-yCHIeHHAS YIbTPAdUIBTPALS (HA JTHO-
6om mpumepe).

41. Ilpumenenre MeMOpaHHBIX IPOLECCOB B GHOTEXHOIOTHH.

42. MemGpaHHBIe PeaKkTOpEIL.

43. [Ilpumenenre MeMOpaHHBIX POLIECCOB B MEAMITHHE.

44. MemOpaHHBIE IPOLIECCH B BOJOMOATOTOBKE H BOIOOYHCTKE.

45. Mem6paHHBIe IIPOLIECCH B IepepaboTKa MPOMBIILIEHHBIX 0TXOIO0B.

46. Micnonb3oBanre MeMOpaH 1Py [OJIy4EHHM CBEPXYMCTOM BO/IBL.

47. Ilpumenenne MeMOpaH NIPH A€THAPATAIIMY 3TAHOA.

48. MemGpans! B mporieccax HedrenepepaboTKH.

49. Vicnons3oBanre MeMOpaH /U1 H3BJICYEHHUs IAPOB OPTaHUYECKHUX BEIECTB.

50. MemOpaHHbIe TEXHONOTHH B TIpOLEccax 06eCCoIMBaHUS MOPCKOH BOJIBL.

5.3. CamocrosTenbHas padora obydaiomerocs
Bonpoce! 118 NpoBeIeHHs KOHTPOJIS CaMOCTOSITE/IbHON padoThI:

[Tpumenenne MeMOpaHHBIX IPOLECCOB B OMOTEXHOIOTHH.
MewMmbpanHBIEe peaKTOpHL.

[IpumeneHne MEMOPaHHBIX IPOLIECCOB B MEIUIUHE.
MemOpanHsie IpoLiecchl B BOJONIOATOTOBKE U BOJOOYHCTKE.
ITepepaboTka NPOMBIILIEHHBIX OTXO/IOB.

Ceepxuncras Boaa.

Jernaparanus 3TaHomA.

MemGpanb! B mponieccax HedTenepepaboTKH.
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9. H3pneueHue napoB OpPraHMYECKHX BELLECTB.

10. ObecconuBanue MOPCKOM BOJEL

KoHTposbHEIe BONPOCH 1. 5.3. BKIIIOYEHBI B [IEPEYeHb BOIPOCOB ISl IPOBEICHHS TEKYIIEro KOH-
TPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTAIMH 10 HTOraM OCBOSHHS JHCIHILIHHEL

QOHI OLCHOYHBIX MATEPHANIOB IS NPOBENEHHS ATTECTAUMH YPOBHS copmupoBanHOCTH
KOMIIETECHIIHH 00y4alOMKXCsl 10 JUCHHILTMHE 0QOPMIISETCS OTAENBHBIM JOKYMEHTOM.

6. YYEBHO-METOJHYECKOE U HH®OPMAILIMOHHOE
OBECIIEYEHHME JUCIUILIUHBI

6.1. KnuroobecneuyeHHOCTh

HammenoBauue JIMTEPATYPHI: aBTOP,
HasBaHHE, BU M3aHUs, U30aTEILCTBO

I'om u3nanus

KHHUI'OOBECIIEYEHHOCTD

Hanuuaue B 3nexrponsom Katanore DBC

OcHoBHas uTeparypa

Ko3saneposa O.A., Kum K.B., Hudranues 2019 https://www.studentlibrary.ru/ru/book/IS
C.H. MewmOpanHsie nponeccsl. Bopo- BN9785000324325.html

Hex: BI'VUT.

@assutosa JI. . MemGpanHbie mpoiiec- 2018 https://www.studentlibrary.ru/ru/book/IS
CBI pa3/ieJieHHsl. BN9785788225289.html
Kazanp: KHUTY.

bonnsiper A.A. BuomemGpaHoaorus. 2008 https://znanium.com/catalog/document?id
HoBocubupck: COYV. =16916

Amemun B.I'. Cnexrpockonuueckue Me- 2008 75 med. 5k3. B bubmoreke Bal'y

TOIOBI aHaiM3a: NpaKTHKyM. Brnamummup:
Bal'V.

JononauTensHas nureparypa

Huxudopos F0.B., Kasakosa A.A., Ane- 2019 https://www.studentlibrary.ru/ru/book/IS
xuHa M.B. IIpoueccsr nubdy3nu u an- BN9785703852057.html
copOIMHU B HH)KCHEPHBIX 3ana4ax. [Tpu-

Mepsl pacueta. M: MI'TY um. H. 3. ba-

yMaHa

Tapannesa K. P., Tapaunes K. B. Ilpo- 2019 https://znanium.com/catalog/document?id

IIECCHI H anmapaTsl XHUMHYECKON TEXHO-
JIOTHH B TEXHHKE 3aIIIHTEI oxpyxcammeﬁ

cpensl. M: UTHOPA-M.

=367311

6.2. Ilepuoanyeckue H3TaHUA

Kypransr:

«Ycnexu XuMum»

«XHMHS H XHMHYECKAs TEXHOIOTHSD)
«BbHOMEeTUITMHCKAS XUMUSY

«Membpans! 1 MeMOpaHHBIE TEXHOIOTHAY http:/ www.memtech.ru/index.php/ru/journal




6.3. UaTEpHET-pECyPChI.

1. HMudopmanronnsii pecype kadenpsi MemGparHoit TexHonoruu Poccrifckoro XuMuko-
Texnonormueckoro YuuBepcurera uMm. J[.U. Meneneera:
http://www.membrane.msk.ru

2. hittp://www.scirus.com/

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

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
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http://www.elsevier.com/

10. http://www.uspkhim.ru/

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

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCITATLINHBI

Jisi peai3anun JaHHO! IMCIMILTHEBL HMEIOTCS ClISLHa/IbHBIE IOMEIICHHS JUIsi IPOBEICHHUS
3aHATHH NEKIIHOHHOIO THUIIA, 3aHATHH 1a00PaTOPHOTO TUIA, TPYNNOBEIX ¥ HHIMBHAYAILHEIX KOH-
CyJIbTallUH, TEKYIIEro KOHTPOIIS U IPOMEXYTOYHOM aTTeCTAllNH, a TAKKe IIOMEIIEeHHS IS CAMOCTOS-
TenpHOM paboTsl. JIaboparopHsie paboTel mpoBoasATes B naboparopuy Kadeaps: xumuu Bal'y.



Pabougas nporpavMma TMCHHIUIHHBI COCTABIICHA B COOTBETCTBHH ¢ TpeBGoBanusmu ®I'OC BO mo

Hanpasnenuro nogrorosku 04.03.01 Xumus.

Pabouyio nporpammy cocr = —— —J.X.H. npodeccop kabeapsl XUMUH
Cwmmuprosa H.H. =

Penense
&.:%; K.X.H. BEJl.H.C. TabopaTopuu Xumudeckoro ananu3a ®I'BY «®DenepanbHbii neHTp
OXpaHEI 3710pOBbs XKHUBOTHEIX» bonwimakos J1.C.

IIporpamma paccmoTpena 1 o1006peHa Ha 3aceqanuu Kadeapbl XHMHAH
Tpotoxon Ne 70 or _ 24.06  20//rona
3aBenyrommit kapenpoit f S X el /Kyxtun B.A./

T

Pabouyas nporpamma paccMOTpeHa H/0100peHa Ha 3acelaH!H YIeOHO-METOIMIECKOH KOMHCCHH Hanpage-
neHus  04.03.01 Xumus.
Mporokon Ne /0 or 15 . 04 204/ rona
TIpencenarens KOMHCCHE / R Lefier /Kyxtuu B.A./
(®HO, noanuce)




JIMCT NEPEYTBEPXKAEHUSA
PABOYEN MPOT'PAMMBI JUCIIHATLIMHBI

PaGouas nporpamma onobpena va JOA2/#023 yuetumiit rox
IIpotoxoxn 3acenanus kadeaps: Ne 19 or13.0¢- 2022 rona

3aBeyromuit Ka(benporf"%_ﬁ Wﬁ& VoZe

Pabouas nporpamma onoGpena Ha y4ueOHbIi rox

ITpoTokon 3acenanus kabeapsr Ne oT rosaa

3aBenyromuii kadenpoit

Pabouyas nporpamma onoGpena Ha y4eOHbI roj

ITpoToxon 3acenanus kabeaps: No oT rozxa

3aBenyromuii kadenpoit




JIMCT PETUCTPALIMU U3MEHEHHAM

B pab0o9yIo MPOrpaMMy AHCHHILTHHEL

MEMBPAHBI U MEMBPAHHBIE TEXHOJIOT YU
00pa3oBaTenBHOM IporpaMMEl HanpasieHus TOAroToBk: 04.03.01 Xevs

Howmep BHeceHs! H3MeHeHus B yacTu/pasaensl | VCHOIHH- OcHoBanue
H3MEHEeHHUSI paboueit mporpaMme: TENb (HomMep 1 naTa mpoTokomna
OUO 3aceaHus Kadeapel)
1
2
3aB. xadeapoi / /

Toonuce OHO




