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1. HEJIM OCBOEHUSA JUCIMILINHBI

Iear ocBoenus qucnunanner: Vsydenne QyHIaMEHTAIBHBIX OCHOB CEIEKTHBHOTO pa3aeneHus
BEIIECTB Ha MeMOpaHax.
3ana4m: O3HAKOMJIEHHE CTYIEHTOB C (H3HKO-XHMHYECKHMH 3aKOHOMEPHOCTSIMH IIPOIIECCOB
MEMOPaHHOIO pasfeNeHus cMecelf W OCHOBaMH MEMOPaHHOTO MaTepHATOBEICHHUS; bopmupoBanue
IPEACTABNEHAH O BHaX MEMOPAHHBIX IIPOIECCOB, CYMECTBYIOMMX COCO0aX HX MONYUCHHS, CBOH-
CTBax U BO3MOXKHOCTSIX NIPAaKTUYECKOTO IPHMEHEHHS.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunmana «MeMOpaHb! 1 MeMOPaHHEIE TEXHOIOTHEY OTHOCHTCS K YaCTH OIIOII, dopmu-
pyeMoit yyacTHHKaMu 00pa30BaTeIbHBIX OTHOLICHHI.

3. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA IO JUCLIUAILIMHE

[Inanupyemsle pe3yabTaThl OOYYEHHS IO AUCIMILIAHE «MeMbpaHBl 1 MeMOpaHHEIE TEXHOJOTHMY,
COOTHECEHHBIC C IITAHUPYEMEIMA pe3ynbTaTaMi ocBoerus: OITOII (koMIeTeHIMsIMY U HEIUKATOpaMH
TOCTHIKEHHS KOMITETEHITHI)

DopmMupyeMEIE IInanupyemble pe3yapTaThl 00ydeHHUs 10 TUCHMIUIMEE, B | HanMeHOBaHHe ome-

KOMIIETEHITHH COOTBETCTBHH ¢ HHIUKATOPOM JIOCTHIKEHUS KOMIICTECH- HOYHOT'O CpeICTBa
(xox, conmeprxanue 105051

KOMIIETEHIIHH) Wunukarop noctixernus | Pesynsrarel 06ydeHus mo

KOMIIETEHITHH JUCLUIUTHHE

I1K-4 [IK-4.1 3maer cramaptel, | 3Haer:  QyHIaMeHTAIH-
CIIOCOOEH ~ IIPOBO- | METOIMKH M HMHCTPYKLWH, | HblE OCHOBEI IIPOLECCOB Bomnpocsl, TecToBkie
MUTh XMMHYECKHH | ONPENENSIONHUE  NOPSIOK | MeMODaHHOTO  paszele- BOIIPOCHI
aHaJU3 pacTBOPOB, | pa3pabOTKH U OPOPMIICHHS | HHS;
MaTepHaioB ¥ 00- | OTYETHONH JOKyMeHTauuu | Biameer: Meromonorueit

pasnoB H3IENHH B
COOTBETCTBHHU C
TpeOOBaHUSMH TEX-
HOJIOTUYECKOH  IO-
KyMEHTaIlUH

II0 pe3yiabTaTaM HCCIECIO-

BaHUU U pa3pabOTOK;

IIK-4.2. VYmeer BoIOHpaThH
HHCTPYMEHTHl H
obopynoBaHHe Al IIPOBE-
IEHHS XHUMHYECKOTO aHa-

METOIEL,

JIn3a;

ITIK-4.3. Bnageer coBpeMeH-
HEIMM METOJaMHU IIpOBe/e-

HUS  OKCIIEPHMEHTOB
HaOmoneHuit B
npodeccHoHaATBHOM
TETHHOCTH

obacty
iS¢

b%

MOJly4eHUus: MeMOpaH u
OIICHKH UX CBOMCTB;
Ymeer: popmynuposars
TpeboBaHHUS K MeMOpan-
HEIX MaTepuanaM, UCXOIs
M3 [I0CTaBJICHHON MaTe-
pHaIOBEAYECKOH (TEXHO-
JIOTUYECKOH ) 3a1a4um

IK-7

CIIOCOOEH IPOU3BO-
IUTHh KAYECTBEHHYIO
OILIEHKY panwmo-
HaJIBHOTO  HCIIOJTb-
30BaHHsl  NPHPOJ-

T1K-7.1.
CKOE
Poccuiickoit

3HaeT JKOJIOTHYEH
3aKOHOJATEIHCTBA
Oenepanun
HOPDMAaTHBHBIE U METOMMYeE
CKHE MaTepHaNbl [0 OXpaHd
OKpY’KaloIlled cpensl U pa-

3naer: BO3MOXKHOCTH
MeMOpaHHBIX  METOJOB
pa3sfeicHUs NPU pEIlCHHH
Pa3IMYHBIX MPAKTHYECKUX
3a7ad4;

Bnaneer: HaBblkamMu mcC-

Bompocsl, TecToBeIe
BOIIPOCHI




HBIX pECypcoB 8
COOTBETCTBUH c
HOpDMaTUBHBIMH U
METOANYECKHE Ma-
TEepUaTB] IO OXpaHe
OKpYyXaromeu cpe-
JTBI

[IUOHATGHOMY HCIIOJIBE30BaA
HUIO IPUPOJHBIX PECYPCOB;
IIK-7.2. VYwmeer ¢opMupo-
BaTh OTYETHYIO IOKYMEHTa
IO B COOTBETCTBHH C Tpe-
OOBaHUAMH SKOJIOTHYECKUX
HOPMAaTHUBOB;

IIK-7.3. Bnaneer HaBhIKamMy
OLICHUBAHHS Pa3BUTHA 3KOA
JIOTHYECKOH OOCTaHOBKH H4
00beKTax TMpH pa3IHYHOM
AHTPONIOT€HHOH Harpy3Ke

II0JIb30BaHHUS
HBIX IIPOIIECCOB B pa3iiny-
HBIX  TEXHOJOTHYECKHUX
cxeMmax;

Ymeer:

3yJIbTaTHI
IS OLIEHKH 3 ()EeKTHBHO-
CTH M LEeIecoo0pa3HOCTH
BHE/IPEHHUS

TEXHOJIOTUHI

MeMOpaH-

IPHUMEHITH pe-
HCCICIOBaHUMI

MeMOpaHHBIX

4. OBBEM U CTPYKTYPA JUCLUIIAHBI

O6mas TPYAOEMKOCTh IUCHUIUIAHEL COCTaBIsIeT 4

3aueTHbIC equHUIE, 144 gaca.

TemaTuueckuii mian
¢opma o0yueHns — ouHaN

KonrakrHas pabota 06y-
YaIMUXCs C nexaroruye-
CKUM pabOTHHUKOM
s (B gacax) Dopws:
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1. | Brenennue. 7 1 2 3
2, Bona: ocoGeHHOCTH CTPYKTYp®I M | 7 1 2 3
CBOWCTB.
3. MemOpaHHBIE MaTepHUATIBL. 7 12316 3
4. Ilonyyenue cuHTeTHYeCKHX MeM- | 7 | 4-7 | 12 3 Peiitunr-
OpaH. KOHTpOJb Ne 1
3. Onpenenenue  CTpyKTypel Hu | 7 8 2 36 16 3
CBOMCTB MeMOpaH.
6. | MemOpaHHBIe TPOIECCHI. 7 9- | 16 3 Petitunr-
13 KOHTpOJb No 2
7. [lonApu3aniuoHHBIE SIBICHUSL. 7 | 14-| 4 3
15
8. | MemOpaHHasi TEXHHKA. 7 | 15-] 4 3
16
9. | IlpuknamHas memOpanHas TexHo- | 7 | 17-| 6 3 PetiTuar-
JIOTHSL. 18 KOHTpOJIb Ne 3
HToro no mucHuIIInHE, Yac. 144 54 36 27 Ox3ameH, 27




ConepxaHue JeKIHOHHBIX 3aHATHH 110 AHCHHILIAHE
Pa3nen 1. Brenenue.
Tema 1: Mctopus pa3Butrs MeMOpPaHHEIX TEXHOIOTHIA.
ConepxaHue TEMEI:
IIpoueccer pasnenenus. OnpeneneHue MeMOpaHbl. DTalbl pa3BHTHS MeMOpaHHO# TexHonoruu. Pa6o-
61 Jleba u Cypupamxkana. [IpomplieHnas MeMOpaHHas TEXHOJIOTHS.
Pazgen 2. Bona.
Tema 1: OcobeHHOCTH CTPYKTYpBI H CBOMCTB.
ConeprxaHue TeMbI:
Crpyxrypa *uako# Bomsl. Bomuble pacTBOpEl. PacTBOPEI 31€KTPOIHTOB U HEDJIEKTPOJIATOB. DHEpre-
THIecKue 30 dexTrl pacTBoperust. OcMoTHYeCKOe AaBaeHne. OCMOTHYECKAsS MAIIHHA.
Pazgen 3. MeMOpaHHbIe MaTepHAIILL.
Tema 1: ITonmmeps! 1 BX CBOMCTBA.
Conepxanue TEMBL:
I'mbkocte menm. MosekysisipHas mMacca. DPU3HYECKOE COCTOSHHE. MexMolieKyIIIpHOE B3aMMOMEH-
cTBHe. TepMHdecKas U XUMHUYECKas CTaGUITBHOCTE. MexaHi4eckue cBOHCTBA. PacTBOpHI 1 paciaBsl
HIOJIIMEPOB.
Tema 2. TTomu31€KTPOTUTH B GHONOTHYECKAE MEMOPAHEL
Conepxanue TeMEI:
IlonuMepHBIe 31eKTPOMHTHL I10IM3NEKTPONIUTHEIE KOMILTEKCHL. MyIbTHCIONHEBIE cHCTeMEL. Broo-
THYECKHE MEMOpaHEIL.
Tema 3. Heopranmyeckue meMOpaHbl.
Conep:xaHue TEMBI:
MemOpaHEl ¥3 MHKpOMOPHCTOro CTeKIa. MeTaumadeckne MeMOpPaHbL. MemM6paHEI U3 KepaMuKH.
Mewmb6pans! u3 rpaduTa.
Pasnen 4. [lonydenue cuHTETHYECKMX MEMOPAH.
Tema 1: UnBepcus das.
Coneprxanue TEMEI:
OcaxzaeHue ¢ OMOLIBIO HCNIAPEHNs PACTBOPHTEIS, IO JeHCTBHEM apoBOl (asbl, MyTem MOrpyKe-
Hus. TepMudeckoe ocaxaeHue.
Tema 2. MeTozs! MOTy9eHUs] KOMIIO3UTHBIX MEMOpaH.
CopnepxaHue TeMBI:
C pasnenuTenbHBIM CII0eM, TIOTYIEHHBIM METOIOM NOJIUBA Ha OIOKKY, Ha HOBEPXHOCTD BOJIBL, Me-
TOZOM MeX(asHON NONIMKOHIEHCAHH. [IHHAMUYeCKYe X HAHECEHHbIE MEMOPAHBL.
Tema 3. TpexoBsie MeMOpans!. [ToyueH#e MOIBIX BOJIOKOH.
CogepxaHue TEMBI:
OcobennocTu TexHoIOrHH. Mcnons3yeMule MaTepHaIbL.
Tema 4. Dnexrpocniuauar u 3 /I-npuHTAPOBAHHE.
Coneprxanre TeMBI:
Texnonorus. Marepuansl. [lepcnekTHBE IPEMEHEHHS.
Tema 5. Moguduxanust memOpan.
Conepxanne TeMBI:
DusnyecKas U XUMUYecKas MomuduKanus. IMMOOHIN3AIHS aKTHBHBIX KOMIIOHEHTOB.
Tewma 6. ITapameTpsl, BiusIoIze Ha MOP(OIOTUIO MEMOPAHEL
CopepxaHue TEMBI:
CocraBel POPMOBOYHOIO PacTBOpa U KOAry/ISLHUOHHOM BAHHBL YCIOBHS (POPMOBAHHUSL.
Pasnen 5. Onpenenenne CTpyKTypHI # CBOMCTB MeMOpaH.
Coneprxanue TEMBI:
Obwas nopucrocts. Pasmep mop. PU3MKO-MEXaHUIECKHE XaPAKTEPHCTHKH MeMOpaH. TexHomoruye-
CKHe CBO¥MCTBa MeMOpaH. MeToIbI KamiOpOBKY IIOPUCTHIX MEMOpaH.
Pa3zpnes 6. MemOpaHHEIe POIIECCHL.
Temer 1-3: Macconepenoc depe3 MeMOpanst. BapomeMGpaHHBIE IPOIIECCHL.



Conepxanue TeMbI:

ObparHsiit ocmoc. Y nbTpaduisrpanus. Mukpoduistpanus. Hanodumistpanms.

Temer 4-5: Tuddy3nonHEIe MEMOpaHHBIE IPOLECCEHL.

Conepxanue TEMBL:

Paszenenue razossix cmeceid. [luamms. MemGpaHHast SKCTpakuust (KUIKHE MEMOPAHEI)

Tema 6: TepmoMeMOpaHHBIE IIPOLIECCHL.

ConepxaHre TEMBI:

MemOpannas quctwusinus. [lepsanopanusi.

Tema 7: DnexTpoMeMOpaHHBIE IPOLIECCH.

Conepxxanue TeMBbI:

Onexrponuanus. JIpmxymas cuna. [Tapamerps! nponecca. Mem6panst. [Tpuvererus..

Pazpnen 7. [lonsapu3anioHHEIE SBIECHHUS.

Tema 1: KoHnenTpanuonHas nonspusanus.

Conepxanue TeMBI:

lloHsTHEe KOHICHTPAMOHHOM TIo/Apy3aIMH. I eeBas nosspusanus. Ocankoo6pasoBaHUe Ha MEM-
OpaHe. BimsHue MONIpH3aMORHBIX SBICHMI Ha yAEIbHYIO IPOU3BOUTENPHOCTH MEMOpAH.
Tema 2: Coco6bI CHIXKEHUS! BIUSHAS TIOJISPU3AIMOHHBIX SBIICHHUI.

Conepxanue TEMBI:

IIpenBaputenbras 06paboTka pasienseMbIX pacTBOPOB. M3MeHeH s TapaMeTpoB MPOBEIEHHAS IPO-
neccoB. Perenepanus Mmem6pasn.

Paznen 8. MemOpanHast TeXHMKa.

Tema 1: MemOpaHHbI€ 3/1€MEHTEIL.

CopneprxaHue TEMBI:

Anmnapartsl ¢ IIOCKAMH, PyJIOHHBIMH, TaTPOHHBIMH, TPYyOUATEHIMA MEMOPAHHBIMH HIEMEHTAM.
Tema 2: MemOpaHHEBIE yCTaHOBKH.

ConepxaHue TEMBI:

Perenepanus mem6pan. Pexynepanus saeprun. Kontposs, ynpasinenue.

Pazgen 9. Ilpukinanaas MeMOpaHHas TEXHOIOIHS.

Tema 1: IIprembl ocylecTBICHHS MEMOPaHHBIX TIPOLECCOB Pa3ACIICHHUS.

ConepxaHue TEMBIL:

JuabuasTpanusi, MUNEIUIIPHO-YCHIIEHHAS YIbTpaduIbTPaLis

Tema 2: PeiHOK MEMOpaHHBIX TEXHOJIOTHIA.

ConepixaHue TEMEI:

brorexunomnorus, MmenuyHa, nepepaboTKa MPOMBINIIEHHBIX OTXOIO0B. [loTydeHre CBEpXUHCTOMH BOIBL.

Copepixanue 1a00paTOPHBIX 3aHATHI M0 AHCHHIJIMHE

Pasnex S. Onpenenenue cTpyKTypsl ¥ CBOMCTB MEMOpaH.

Jlabopatopuas pabora Ne 1 «Onpezienienue yaenbHOMH IPOM3BOAUTENLHOCTH MEMOPAH II0 BOJE.
Jlabopatopras paboTa Ne 2 «OnpeneneHne ceIeKTHBHOCTH MeEMOpPaH 110 BOAOPACTBOPHMBIM ITOJIHME-
pam u Genkamy.

Jlabopatopnas pa6ora Ne 3 «Onpezenenne ancopOUHOHHOM CIOCOOHOCTH MeMOpaH MO Pa3IMYHBIM
KOMIIOHEHTaM.

JlaGoparopras pabota Ne 4 «M3ydeHne HIMMOGHIH3AIME Ha TOBEPXHOCTH MOPHCTHIX MEMOPaH MHK-
PO- ¥ MaKpOJIUT'aHJIOB PA3IMIHOM MIPUPOIEDY.

5. OHEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, MIPOMEXXYTOYHOM ATTECTAIMHU IIO HTOI'AM OCBOEHMSI JJUC-
HUIJIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTO4I-

TEJbHOM PABOTHI CTYJIEHTOB



S.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

PeliTunr-konTposs Nel:

|98

1. Boma. OcobGennocTa CTpyKTyphl. BomHble pacTBOpEL. PacTBOPEI 31EKTPOIHTOB U He-
3JIEKTPOJIUTOB.

2. Omnepretnueckue 3pdextsr pactBopenus. OcMmoTuueckoe naBieHHe. OCMOTHYECKAs
MaIllgHa.

3. MewmGpannsie matepuansl. [Tomumepst. T'ubkocts uemu. Monekynspaas Macca. Mex-
MOJIEKYJISIPHOE B3aUMOJENHCTBHE. DHU3HIECKOe cocTosHME. TepMudecKas ¥ XMMHUYECKas CTa-
OMIEHOCT. MexaHnudecKkre cBOHCTBA. PacTBOPEI U paciuiaBbl IIOJIHMEPOB.

4. MemOpaHHbIE IONHIMEDPHL: IOPUCTHIE U HEIOPHUCTHIE MEMOPAHEL.

5. TlomamepHBIE 3NEKTPONUTHL. [IONUANEKTPONUTHBIE KOMILIEKCEL. MyIBTHCIONHBIE CH-
CTEMBL.

6.  buonoruucckue MeMOpaHbl. MozenupoBaHie GHOIOTHYSCKHX MEMOpaH.

7.  Heopranmueckue MeMOpaHbl. MeMOpaHBI W3 MHKPOIOPHCTOIO CTEKJIa. Merammmde-
ckme MmeMOpaHbl. MeMOpaHBI U3 KepaMuKu. MeMOpaus! u3 rpadura.

8. Mertosl NOTy4YeHHs CHHTETHIECKUX MeMOpaH: HHBepcHs (as.

9.  Meronsl nomydeHUs] CHHTETHIECKHX MEMOpaH: KOMIIO3HTHbIE MEMOpAHEI.

10. MeTonsl MOTy4YEeHHUS CHHTETHYECKUX MEMOpaH: TPEKOBEIE MEMOPAHEL

11. Metoas! moTydYeHUsT CHHTETHYECKUX MEMOPAH: IOJIbIE BOJIOKHA.

12.  Metoap! NOTY4YEHUS] CHHTETUYECKHX MEMOpaH: 3JIEKTPOCIIHHHUHT.

13.  Meronsl NOTy4YeHN CHHTETHUECKIX MeMOpaH: 3D-puHTHPOBaHHUE.

14. Cnoco6s1 Mopubukanuy MeMOpaH: puzndeckast MOIu(pHUKAIAS.

15. Cnoco6sl Mogudukanuy MeMOpaH: XUMAYECKas MOAH(DHUKALIHSL.

16. CnocoGsl Monubukarmuu MeMOpaH: KOBaJ€HTHAs H HEKOBAJICHTHAS MMMOOHIHM3ALUs
AKTUBHBIX KOMIIOHEHTOB.

17. Mopdonorus MeMOpaHBI: CIOCOOBI €€ PeryIHpOBaHUS.

IHpumepwi 3a0au:

Omnpenenute BenMUMHY 7T BOJONPOBOAHOM Bonel: comeconmepxkanme (mo NaCl) -
0.5 r/n, temmeparypa — 10°C. Monekynsapras macca — 58.5; T°K = 283; R = 8.31
Ix/moms 0K 1 =2.

PaccumTaiiTe ~MOIOHOCTb, BHIpaGaTeiBaeMyro 1 M?> MeMOpaHEI B  OCMOTHYECKOM
MaIvMHe Ipy criemyromumx ycnobusx: Ke = 3-107! M /m?c Tla; mus = 2.66-10° Ia; mps = 0.04-10°
I1a; Ppas — monoBuHa pa3sHOCTH AT.

Omnpenenute CpeIHEUUCIIOBYIO U CPEIHEBECOBYIO MOJIEKYJSIPHYIO Maccy o0pasia mojiumepa,
cocrosmiero u3 aByx ¢pakmuii: 1 — 10 r BemectBa ¢ M = 10000; 2 — 10 r BemectBa ¢ M =
50000.

™

My

4. Ha puc. moka3aHa KpuBas HanpspkeHue — aedopmarus s anerara nemwmonoss! npu 0°C. Io-

CTpOiiTe aHaTOTH4HbIE KpuBBIe pu 25 u 60° C.



610 Na

T

T=0°C

1
15 30%

IIpumeper mecmogvix 3a0anuii:
VYpasrenue Bant-I'odda s pacTBOpoB 31€KTPOTUTOB:

A)n=i¢‘RT;

B)n=c¢;-R'T;

B) xi = k-pi

Yricio conpBaTanyy I HOHA HATPHSL B PACTBOPE COCTABIISET:
A) 4

b) 6;

B) 9.

B ocHOBe TemnoBbIX 3¢ (EKTOB paCTBOPEHHUS BELIECTB JIEKHT:
A) nucconuanys pacTBOPEHHOTO BEIIECTBA;

b) paspyiienue K1acTepHO# CHCTEMBI BOIBL;

B) conpBararysi HOHOB AIEKTPOIIHTA.

Ha puc. npeacrasieHa CTpyKTypa moIuMepa:

A) KpHCTaJUTMIECKOrO;
b) amopdHOTO; | \

B) gacTHYHO-KPHCTATTHIECKOTO.
i i
M) 6

S
S

K gacTHyHO-KpUCTAILTHNYECKUM TOJTUMEPAM OTHOCST:
A) OUATUIIEH;

B) momunponunesn;

B) momuamu bl

Benuumaa cBOO0OIHOTO 00bEMa B OJTUMEPE 3aBHUCHUT:
A) OT €ro CTpyKTYpHI;

B) oT ckopocTH runponu3a NoauMepa;

B) oT ckopocTi MUKpOOHO# Jerpaganuy.

Tepmuueckas cTabUIBHOCTH IIOJMMEPOB 3aBUCHT:
A) OT CTeNeHN KPUCTAILTNIHOCTH;

B) ot ux pacTBOpUMOCTH;

B) oT npupoas! noa1uMepos.



8. IlonuaseKTPONMThI B Ka4eCTBE MEMOPAHHBIX MATEPUAIIOB HCIIOJIB3YOT:
A) B 3JIEKTPOIHATIH3E;
b) B ynpTpa- u MukpobmisTpanumy;
B) B nepBanoparum.

9. OcHOBHBIE METOJIBI IOy YEHHS OJIMMEPHBIX MEMOPAH:
A) bopMoBaHHe U3 pacTBOpa WM PacIIaBa;
b) BhIlIeIa4MBaHUE YACTH [IOJIAMEDPE;
B) cniekanue mopoImkos.

10. Ha cxeme nokasas mpouecc popMOBaHMS:

A) mopucTol MeMOpaHBI METOIOM Cy- _::’,,;r_é; a, W - 8 @ s,
X0ro opMoBaHus; P, TSN - ;/@ @
B) mopucroi MeMOpaHEI METOIOM MOK- “;‘%gfféﬂ“\" V. Vo RT g =
poro hopmoBaHus; - -l o~ ~ SR
B) HenopucToit MeMOpaHbI METOIOM ¢ T 2

CyXoro (opMoBaH#s.

11. Knaccuuxanus MeMOpaHHBIX POLECCOB OCYLIECTBISIETCS B 3aBHCHMOCTH:
A) 0T BETHYNHEI XUMHYECKOTO MOTEHIHAAIIA;
B) oT BenMYMHEI 3MEKTPOXUMHUYECKOTO IOTEHIIHAIA,
B) oT BeTMYMHBI COBMEIEHHOIO IOTEHIHAAA.

12. K nopucteiM MeMOpaHaM OTHOCSTCS:
A) MEKpOGDUITBTPAIHOHHBIE;
b) nepBanopaiuoHusie;
B) ynerpadunsTpanuosHsle.

13. Ha puc. noka3ass! pOpMBI KaHATIOB, BO3HHKAOIINAX
A) B IOPHUCTHIX MeMOpaHax, MOJIyYeH-
HBIX CYXHM CIIOCOO0M;

b) B TpexoBhIX MeMOpaHax;
B) B nmopucTEIX MeMOpaHax, moIydeH-
HBIX MOKPBIM CIIOCOOOM.

14. B cocTa IOIMBOYHOTO pacTBOpa MpH GOPMOBAaHHE MeMOPaHbI METOZIOM MOKDOTO (hOpMOBa-
HUS BBOJAT:
A) nonumep;
B) pactBopuTen;
B) ocanurens;
I') nopooGpa3oBarters;
1) mnactuduxarop.

15. Ha Tum cTpyKTyphl MeMOpaHBI, OTy4eHHOM METOIOM MHBEPCHH (a3, OKA3HIBAIOT BIIMSHHUE:
A) Marepua IOII0KKH;
b) TonmmuHa noxygaemoro Marepuaa;
B) npupoza cucteMsl pacTBOpHUTEIIB/HEPACTBOPHUTEID;
I') remneparypa KoaryIssquOHHON BaHHEL.



PedTHHI-KOHTPOJIb No2:

1.

R et &

Meroze! onpenenenus CTpyKTypsl B cBoicTB MeMOpaHn. O6Imas IOpHCTOCT.

Meroze! onpenenenns cTpyKTypsl B CBORCTB MeMOpaH. Pasmep mop.

MeTozs! onpesienenus CTPYKTYPHI K CBOHCTB MeMOpaH. DU3HKO-MEXaHUIECKHE XapaKTePH-
CTHKHU MeMOpaH.

MeTone! onpeeneHus CTpYKTYpPBI B CBOMCTB MeMOpaH. TeXHOIOrHuecKre CBOMCTBA MEM-
OpaH.

Mertozp! onpesienenus CTPYKTyphI B CBOHCTB MeMOpaH. MeTob1 KaTuGpOBKH OPHCTHIX MEM-
OpaH.

bapomem6pannbIe nporeccsl. MukpoduisTpanms.

bapomemMOpanHBIe Iporecchl. Y IbTpadrIbTpalys.

bapomem6pannsie nporneccsl. Hanodunsparus.

bapomem6pannsie nponeccrl. OGpaTHEIN 0cMOC.

10. Iuddys3ronHble MEMOpaHHBIE IPOIECCHL. Pa3/ie/ieHre ra30BbIX CMECEHA.

11. Inddy3uonnbIe MeMOpaHHBIE IpoLEeCcCH. Jluams.

12. Tuddysuonnsie MemObpanHbie mponeccsl. MeMOpaHHas SKCTpakiys (KUIKHE MeMODPAHbI).
13. TepmomeMOpaHHbIe poriecchl. MeMOpanHas IUCTALISAIAS.

14. TepmomeM6panHbIe mporiecchl. IlepBamopanus.

15. DnekTpoMeMOpaHHBIE TPOLIECCHI. DINEKTPOAUAIIHS.

Ipumepul 3a0au:

1.

1.

Tonmmaa mem6pans: — 100 MxM, cpemuuit auamerp mop — 0.1 MKM, H3BHIIHCTOCT T — 1, mM0-
puctocts €= 0,6. Yepes MemOpaHy NpOHMKAET BoJa IIpH mepenaze nasinenus 1 6ap. Koso-
¢uurent muddysun Boak! B CIIOMHEOM Matepuaie MemOparsl D = 10® cm?/c, BI3K0OCTh IpH
20°C =107 IMa-c.

OrmpenenuTs BKIaA KOHBEKTHBHOMN ¥ AU (Y3MOHHON COCTABIISIOMEH B OOIIHIA TOTOK BOIEL.
Jliist ompecHenns: MOPCKOH BOZBI ¢ KOHIEHTpamumel coneit (o NaCl) 32.0 r/n npensosxeHs! 4
MeMOpaHbI ¢ Pa3JIMYHBIM COJIE3aCPKAHHEM

1 — monmunponunenosast, R = 50%;

2 — nonucynbdonoBas, R = 90%;

3 — aneraTnemnonosnas, R = 98.5%;

4 —pomumamugHas, R = 99.8%.

Onpenenuts IpUroJHOCTh MEMOPAH M1 HOIYIEHHUS TUTEEBOM BOABL, €ClH Cropy= 500 Mr/mL.

Omnpenenuts aGCOMOTHYIO H IPAKTHYECKYIO CENIEKTHBHOCTD pa3jie/ieHus BO3yXa Ha MeM-
OpaHe U3 CHIIMKOHOBOTI'O Kay4dyKa BaKyyMHBIM CIIOCOOOM, €CJIH

Koaddunments! pactsopumocta S = 1.5 - 102 em?® (m.y.)/ e - em Hg;
SN =103 em® (m.y.)/ e - oM Hg;

k030 durmenTs! nuddy3ua D = 3.6 - 10 cm?/c;
D™=0.9 - 10 cm?/c.

Lpumepol mecmogvix 3a0aHULL:

B ciryyae 6apoMeMOpaHHBIX IPOLIECCOB ITPE0OIaTAIONINM IPAIHEHTOM IBHKYIIEH CHIIBI Mac-

COIIEPEHOCA BEIICCTBA YEPE3 MeM6paHy SABIIACTCA:

2

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

OcHoBHEIME KIIacCH(UKALHOHHBIMY IPH3HAKaMK 6apoMeMOpaHHBIX MPOIECCOB SBIISIOTCS:
A) pa3mep 3aep)KUBaEMBIX MEMOPaHOM YaCTHII;
b) ancopOrmonHas ctocoOHOCTH MPOHUKAIOIETO KOMIIOHEHTA,



10.

11.

B) xumMuueckoe cpoACcTBO MaTepuaia MeMOpaHbl U IPOHKKAIOIIEI0 KOMIIOHEHTA,
I') pazmep nop MemMOpaHsr;
J1) BenmuunHa pabovyero AaBlCHHS.

Kakoii 13 MeMOpaHHBIX IIPOIECCOB HE SIBISETCS 6apoMeMOPaHHEIM:
A) HanOUIBTpanHs;

B) oOparHsIit ocMmoc;

B) mukpodunbtpanus;

I') MemOpanHas IUCTHILISAIHAS.

Juddy3roHHBIH IEPEHOC BEIECTBa Yepe3 MEMOPAHY OIPENEISIETCS:

A)G=Kg -Ap;
g AP
B) G=-eme ¢ eeee :
-t !/
AC
B)G=D " ----.
/

Kosdpdunuent ynensHo#H Npon3BoauTeTbHOCTH MeMOpanbl K 3aBHCHT:
A) OT BEeTMYUHBI IPUIIOKEHHOTO IABJICHHS;

bB) ot nopoMeTpruUecKuX XapaKTEPUCTUK MEMOPAHEI,

B) oT ¢pu3uKO-XUMHYECKHX CBONUCTB MaTepraia MeMOpaHEL.

B mporecce KOHLEHTPUPOBaHUS PACTBOPOB METOZOM 00OPAaTHOTO 0CMOCA C POCTOM KOHIIEH-

TpalMH B CHCTEME «BOJIa-PaCTBOPEHHOE BELIECTBO-MEMOpaHay MPOUCKOJTUT:
A) yBenu4eHue pa3MepoB I'HApaTUPOBAHHEIX HOHOB;

b) ymeHpIIEHHE pa3sMepOB T'UAPAaTHPOBAHHBIX HOHOB;

B) pocT 0CMOTHYECKOIO [1aBJICHHUS;

I') yBenmmueHue TONMIIUHEI CII0SI CBS3aHHOM BOJBI.

[TonHoe 3anepxaHue GETKOBBIX MOJICKY)I HAUHHASTCS C BEIMIMHBI ITApaMETPa Tu/Tr:
A) 1.0;

b) 0.5;

B)0.1;

1) 0.35.

MuxpoGuIbTpaiio IPAMEHSIOT:

A) 115 KOHIIEHTPHPOBAHUS PaCTBOPOB COJIEH;
B) nns Beinenenus u pasnencHus O€IKOB;

B) nns BeineneHus MUKpPOOHBIX CYCIIEH3UH.

MexaHu3M «TpaHCHOPTa C IEPEHOCYUKOM)» PEATH3YETCs B Ipolieccax:
A) ynpTpaduIbTpaIim;

b) neppanopanun;

B) meM0OpanHO# 3KCTpaKLIKU.

B xakoM u3 mporeccoB MeMOpaHa He yJIacTBYET HEIOCPEACTBEHHO B pa3/ieiICHHH:
A) HaHOQUIBTpaIHKS;

b) nuanus;

B) memOpanHas IUCTHIIAIUS.

Jis pa3nieieHus a3e0TPONHBIX CMECEH UCTIOIB3YIOT:
A) MeMOpaHHYIO JUCTHLILINIO;



b) neppamnopaiiuio;
B) anextpomuanms.

12. Kaxo#t ¥3 METOI0B NOJTy4eHHUs CHHTETHYECKHX MeMOPaH [O3BOJISET MONYIUTh CTPYKTYPY ©
IIHHIPAYCCKMMH IIOPaMH C y3KHM PacIpeielICHHEM TI0 pa3MepaMm:
A) criekanue;
b) unBepcus ¢as;
B) TpaBiieHHE S0EPHBIX TPEKOB.

13. Tlo yBenuyenuro oOmmel TOPHCTOCTH MEMOPAHBI MOTYT OBITH PACIOIOKEHEI B CIIELYIOMEM
HOPSIIKE:
A) acuMMeTpHYHBIE TIOJIIMEPHBIE, TPEKOBBIE, HEOPraHUIECKHE;
b) TpexoBble, HeOpraHU9IecKye, aCHMMETPHYHEIE TIOJIAMEPHEIE;
B) acumMeTpuyHBIE TOTMMEPHBIE, HEOPTaHUIECKHUE, TPEKOBLIE.

14. Jliist onpezienenys pasMepa I10p MeMOpaH HCIOb3YIOT CIIEAYIOUIUE HETPAHCIIOPTHEIE METO/IBL:
A) 3JIEKTPOHHYIO MEKPOCKOITHIO;
B) pryTHy!0 nopomeTpuio;
B) Touky my3bIpbKa;
I') npoTounyI0 NOPOMETPHIO.

15. K TeXHOIOTHYECKUM CBOMCTBAM MEMOpaH OTHOCATCS:
A) TOJIIUHE;
b) anm3otponus;
B) ynensHast mpon3BOIUTENHEHOCTE (ITPOHUIIAEMOCTD);
I') 3apepxwuBaromas cnocoOHOCTb.

PeiiTunr-xonTpoasn Ne 3:

IonspuzanuonHbie sBiIeHUS. KOHIEHTpALlMOHHAS OJISIPH3AIIHSL.

[NonspuzanuoHHbIe sBIEeHUS. [ eneBast monspu3amusl.

Ionspuzanuonnsie sBieHUs. OcankooOpa3oBaHe Ha MeMOpaHe.

Bnusane nonspu3anyioHHBIX SBICHUN HA yOEIBHYIO IPOU3BOIUTENIEHOCTE MEMOpaH.

Crioco0b1 CHHKEHUS BIUSHUS MOISIPU3ALMOHHBIX sBleHui. [IpeaBaputensaas o6paboTka

pa3fensieMbIX pacTBOPOB. MI3MeHeHus napaMeTpoB IPOBEICHHS IPOIieccoB. Pereneparius

MeMOpaH.

MemOpanHas TexHHKA. ANaparsl ¢ INIOCKUMU, PYJIOHHBIMH, IaTPOHHBIMH, TPyO4aTHIMK

MeMOpaHHBIMH 3JIEMEHTaMHU.

MembpanHsbie ycTaHOBKU. KoHTpOIE, ynpapinenue. Pexynepanus sHepruu.

MemOpaHHBIe yCTaHOBKHU. PereHepanus MeMOpaH.

[Tpuxnagnas MmemOpanHas TexHonorus. uadunbrpanus (Ha J000M IpuMepe).

0. IIpuxnagaas MeMOpaHHas TEXHOIOTUS. MUIeUIIpHO-yCHIIeHHas yabTpaduibTpanus (Ha Jro-
O6oM mpumepe).

11. PpiHOK MeMOpaHHBIX TEXHOJIOTHH. buoTexHosorus (Ha JiroOoM nmpumepe).

12. PerHOK MeMOpaHHBIX TeXHONOTUH. Menununaa (Ha mo00oM mpuMepe).

13. PerHOK MeMOpaHHBIX TexHOJOoTrui. [lepepaboTka MpOMBIIIEHHBIX O0TXO0B (Ha JTF000M TIpH-

Mepe).
14. Pemok MeMOpaHHBIX TeXHOJIOTHH. [lomydenne cBepXuncToi Boabl (Ha T000M IpUMeEpE).

A L

o

= O o

Ilpumepwr 3a0au:
1. Ins onpecHenus Boasl YepHoro Mops (Co=32 /1) mpoeKTupyeTcss MeMOpaHHas yCTaHOBKA
06paTHOrO 0CMOCa MPOU3BOAUTENBHOCTRIO 1O Iepmeary 100 m>/4.



Hcrons3yrorcst pyjloHHbIE MEMOPaHHBIE 3/IEMEHThl Ha HOJIMAMUAHON MeMOpaHe, pacCIUTaH-
Hble Ha pabodee naBneHue 55 6ap, ¢ HabmoaaeMoit cenektuBHOCTHIO o NaCl  98.2%.
I[Tnomans MeMOpaHEI B pyJIOHHOM MOMYJIE — 3 M.

YnenbHas IPOU3BOAUTENBHOCTh 3TOH MeMOpaHBI B [PEABAPUTENBHBIX HCHBITAHKSIX, IIPOBE-
AeHHBIX Ha BoponposoaHoi Boze (0.5 r/1 mo NaCl), mpu paGogem maBnenuu 15 atM, cocTaBu-
na 55 n/m*u.

YcpennenHas KOHIEHTpanys NPOAYKTa HE A0JDKHA IpeBhmath 0,75 /.

K.m.zx. macoca — 0.65, k.1m.a. pekynepatopa sneprus — 0.75. [uapaBiuyeckoe COMPOTHBICHHE
YCTaHOBKH — 5 Gap.

PaccunTars HEOOXOMMMYO IIIOINANE MEMOPaH U KOJIMYECTBO MOAYJIEH.

OmnpenenuTs yaenbHbIA pacxox sHepruu (kB1/m*) 6e3 pexynepanuu u ¢ peKyIepanuei.
Tomuuna memGpansr — 100 MxM, cpenHuit quametp mop — 0.1 MKM, H3BHIMCTOCT T = 1, TI0-
pucrocts € = (0.6.

Hepe3 MeMOpaHy NPOHUKAET BOJa HpH mepenaze AasieHus 1 6ap. Koshdunuent muddysnu
BOJIBI B CILTOMIHOM Matepuane MeMm6paust D = 107 em?/c, Bsskocts mpa 20°C 1 = 107 ITac.
VicxoHBIi pacTBOp 06BEMOM 6 M COIEPKHUT GENTKOBBIA KOMIIOHEHT (A) ¢ MoneKyIsApHOM
maccoit 65000, kornenTpanus Ca = 2.0 r/11, 1 coneBoit komnonenT (B) ¢ MoneKyIapHO# Mac-
coii 58, xonnenTpamus Cg = 5.0 r/11.

HeobxomuMo mpoBecTH KOHIICHTPHPOBAHUE U 00ECCONMBAHUE GETKOBOTO KOMIIOHEHTA 10
koHneHTpanuii Ca =24 r/n u Cg < 0.05 r/m.

Y nenbHas NPOU3BOMUTENBHOCTD TPYOUaTON! MUKPOGDUIBTPALOHHOM MEMOPAHEI II0 KYJIBTY-
PallbHOM XMIKOCTH, CoAepKallel nqposxokessle KieTkd (d = 1 mxm), npu nasnenuu 0.25 MIla
cocrasnser 300 1/m>uac.

PaccunTarh cTeneHs KOHIEHTPHPOBAHHUS [IOTOKA B YCIIOBHSAX IIPENOTBPAIIEHHS OTIOKECHUH
MHKPOOPTaHU3MOB Ha MMOBEPXHOCTH MEMOPAHEI, €CIIH ee quamerp — 16 MM, L =2 M, xoaddu-
IHEHT B3aUMOZEHCTBHS KIIETOK ¢ MeMOpaHoii k = 5.6 - 10°, a muHeifHAas CKOPOCTB KHIKOCTH B
IOrpaHu4YHOM cioe cocTaBisieT 0.125 oT ckopocTH 1Mo ocH KaHaua.

Ipumepor mecmoguix 3a0aHULL

KonnenTparuonHo# nonspu3amnueii Ha3pIBacTCs:

A) bopmMupoBaHHE y IOBEPXHOCTH MEMOPAHEI IIOTPAHWYHOTO CIIOS, B KOTOPOM KOHIEHTPAIU
PacTBOPEHHOI0 BEIECTBA OOJIbIIE, YEM B HCXOJHOM PacTBOPE;

b) popmupoBaHue y MOBEPXHOCTH MEMOPAHEI CIIOSI aCCOIMUPOBAHHBIX BEICOKOMOJIEKYJISPHBIX
COCTUHECHMH;

B) dopmupoBaHue y TOBEpXHOCTH MEMOPAHEI 0Ca/Ka, BKIFOYAOIIETO KOJIOMIHEIE U B3BE-
LIEHHBIE OPTaHUYEeCKHE U HEOPraHUYECKUE BEIIECTRA.

KoHIleHTpanoHHas 1 rejeBasi MoJIIpU3alIiys - SBICHUS:
A) obparumsie;

bB) craunonapssie;

B) HeoOparumere;

I') muHamMmugeckue.

OcHoBHas IpHYHHA CHIXKEHUS IIPOHULIAEMOCTH B IIPOIECCE MEMOPAHHOIO Pa3iCiICHU:
A) KOHIIEHTpaITMOHHAs NOJISAPU3ALIUS;

b) reneBas nonspuzanus;

B) makannuBaHue Ha TOBEPXHOCTH OCalIKa.

HuTeHcHBHOCT HOPMHUPOBAHHUS Ha HOBEPXHOCTH MEMOPAHEI 0CaIKa 3aBUCHT OT:
A) ruapopUIBHOCTH MaTepuaa;

b) n3era-noTeHnnana NOBEPXHOCTH MaTepHaa;

B) pasmepoB nop MmemOpaHsr;

I') TeMmiepaTypsi;

D) pH.



5. Poct ruapopunbHOCTH MeMOpPaHBbI CIOCOOCTBYET:
A) yCKOPEHHIO CHH)KEHHS IPOM3BOUTEIBHOCTH 38 CUET 3P (PEKTOB OCAKISHHUS YaCTHII,
b) 3ameuIeHIIO CHIKEHHS IPOU3BOAUTENBHOCTH 3a C4eT 3P (HEKTOB OCAXKICHUS YACTHIL,
B) He oxa3eIBaeT BIUAHKA HA XapaKTep H3MEHEHHUS IPOU3BOIUTEIBHOCTH BO BPEMEHH.

6. JIzera-moreHnman MeMOpaHs ¢ poctom pH:
A) yBenmu4MBaeTCS,
bB) ymeHnsbmiaercs;
B) xapakTep 3aBHCHMOCTH OIIpeNeNAeTCs IPUPOIOH MaTepHaa.

7. K cmocobam cHmXeHHS IOIAPH3AMOHHBIX SBICHHH 3a CYET IpeBaPUTENLHOM 06paboTKH
PacTBOPOB OTHOCSTCSI:
A) bunsTpanms;
b) xoarynsmus;
B) ob6e33apaxuBanue;
I') m3menenue pH pactBopa;
J1) yMsardeHue BObL;
E) noBennenue TeMneparypsl pacTBopa.

8. K cmocobam CHIKEHHS NOSPU3alHOHHBIX SBICHUM 32 CUET H3MEHEHHUS IapaMETPOB IPOBE-
JICHHS IIpoIiecca OTHOCITCS:
A) CHHXEHHE CKOPOCTH II0TOKA BJI0JIb MEMOpaHEI;
B) TypOynu3anus moroxa;
B) BBEicHHE B IOTOK I€TEPOreHHBIX YACTHII;
I') mamenenue pH pactBopa;

J1) ymsiryeHue BOJBL

9. OcHoBHEIE CTIOCOOBI peTeHepaluy MeMOpaH:
A) peBepCcHBHBIN IIOTOK KOHIICHTPATa,
b) mexanuyeckas o4ncTKa;
B) xumuyeckast O4HuCTKa.

10. lng xuMHudecKo# perenepanuu MeMOpaH HCIIOIB3YIOT:
A) HeOpraHu4eCKHE KUCIOTHL;
bB) opranuyeckue KUCIOTHL
B) nonuMepHbIe 3JIEKTPOJIATHL;
') I1AB;
1) pacTBOpHTENH;
E) ciuptel

11. B xauecTBe CTepUIN3YIOMUX areHTOB Ipy 00paboTke MeMOpaH NPUMEHSIOT:
A) BoasiHOM map;
b) dpopmanus;
B) TMMOHHYIO KHCIIOTY;
I') mepexucs Bomopona;
I) aTaHoOI;
E) cepryro xucuory.

12. B cocTaB MeMOPaHHOTO 3JIEMEHTA BXOIAT:
A) memOpaHna, ApeHax;
b) memOpana;
B) memOpana, npeHax, repMETHK.



13. Heckoi1bKO MEMOPaHHBIX 3JIEMEHTOB, 00bEAMHEHHBIX 06IIEl KaMepoi cbopa nepmeara oopa-

14.

15.

3YIOT:
A) MeMOpaHHEI MOy IB;
b) Mmem6parHyr0 ycTaHOBKY;
B) MeMOpanHEIiif anmapar.

MemO6paHHBIE 3I€EMEHTHI MOTYT OBITH:
A) IWIOCKUMHU;

b) pynonHpIMHY;

B) narponnsmMu;

I') Tpy6uareMu;

J1) KanuUISpHBIMHA.

Ha puc. mpencrasieHa cxema MEMOPaHHOTO pa3eIeHHUs C:

A) muadunbTpanmei;
b) neppanopanuei;
B) munennsapHo-
YCHIIEHHOH yJbTpa-
bumbTpanueii.

pUTETH

WCXOIHBIN
pacTtBop

YHCTBIA pacTBo-

o

nepmear

—

g

—D—

5.2. Hpome)lcyroquaa aTTeCTAll|s 110 HTOIraM OCBOCHHU A U CIHHILIHHBI

KOHTpOJILHbIe BOIIPOCHI Il IPOBEACHUSA l'lpOMC)KYTO‘IHOﬁ aTTeCTAllNHA (3K3aMel-la):

1.

M g Lok

0 00 N o

10.
11.
12.
13.
14.

Memb6pannsie marepuansl. [lomumepst. ['u6kocTs nenn. Monekynspras macca. MexMonexy-
JSIPHOE B3aUMOJEHCTBHE. DH3MYECKOE COCTOSHHE. TepMuuecKas M XHMMHYECKas CTaOHITb-
HOCTB. MexaHu4ecKkue CBoicTBa. PacTBOPEI M pacIiiaBsl HOIMMEDOB.

Mem6panHEIe MOTMMEPHI: HOPHUCTHIEC H HETIOPUCTHIE MEMOPAHEL

ITonumepHEIe 30eKTPOIHTHL. [T0MMIIeKTPOIUTHEIE KOMILIEKCEL. MyIbTHCIOMHEIE CHCTEMEL
bronoruueckue mem6pansl. MonenupoBaHue GHOIOrHYECKAX MEMOPaH.

Heopraawgeckue MeMOpanbl. MeMOpaHBI ©3 MHKPOIIOPHCTOTO CTEKIA. MeTaIHIecKiue MeM-
Opanbl. MeMOpaHBI u3 KepaMuKkd. MemOpaHs! u3 rpadura.

Mertoas! noy4eHUs] CHHTETHYECKUX MeMOpaH:
MeTtons! noNTy4eHNs CHHTETHIECKHX MeMOpaH:

MCTOI[BI TOJIYUCHUSA CUHTCTUYCCKHUX M€M6paH

uHBepcus das.
KOMITO3UTHBIE MEMOPAHBIL.

: TPEKOBBIC MEMOPaHEI.
Mertonp! moTy4eHUs CHHTETHIECKUX MeMOpaH:
Mertons! MOTy4YeHNsI CHHTETHIECKUX MeMOpaH:
Mertonp! MOTy4eHNs] CHHTETHYECKUX MeMOpaH:

II0JIBIE BOJIOKHA.
3JIEKTPOCIIUHUHT.
3D-npuHTHpOBaHHE.

Cnoco6r1 Momudukanuu MeMOpaH: husudeckas Mo UKALHS.
Cnoco6sl Momudukanuy MeMOpaH: XUMHYeCKas MOAUGUKALH.
Croco6s1 Momudukanuyu MeMOpaH: KOBAaJIEHTHAS M HEKOBAJIEHTHAS MMMOOWIM3AIMS aKTHB-

HBIX KOMIIOHCHTOB.

15. Mopdonorust MeMOpaHBI: CrIOCOOBI €€ PEryIHPOBaHHUS.
16. MeTozs! onpenenenns CTPyKTYpHl B CBOUCTB MeMOpaH. O0Mas IIOpHCTOCTb.
17. Metons! onpenenenns CTPyKTyphI X CBOMCTB MeMOpaH. Pasmep mop.



18. MeTozp! Onpeienienrs CTPYKTYPhI B CBOACTB MeMOpaH. OU3HKO-MEXaHHIECKHE XapaKTePH-
CTHKU MeMOpaH.

19. Metons! onpeneneHus CTPYKTYPBI U CBOMCTB MeMGpaH. TeXHOIOTHYeCKre CBOMCTBA MEM-
Opas.

20. Merozs! onpenienieRust CTPYKTYPHI H CBOHCTB MeMOpaH. MeToibl KaTuOPOBKH HOPHCTHIX MEM-
OpaH.

21. bapomemb6panHbIe ponecchl. MuKpoduIsTpamus.

22. bapomMeMOpaHHbIE IPOLECCHL. Y IbTpaQHIbTPALHSL.

23. bapomem6panHbIe nponecchl. Hanodumsrpanus.

24. bapomemOpanHEIe mporeccsl. OGpaTHEINA 0CMOC.

25. Muddy3noHHbIe MeMOpaHHBIE IPOLECCHL. Pa3/ienenne ra3oBEIX CMecei.

26. luddy3uoHHbIe MEMOpPaHHBIE TPOLECCHL. [lHaiTus.

27. Tuddysnontbie MeMOpaHHbIE IPONECCHl. MeMOpaHHast 9KCTpaKius (KuIKHe MeMOpPaHBI).

28. TepmoMeMOpaHHEIE Tponiecchl. MeMOpaHHas qUCTHIUISIHS.

29. TepmomemOpanHbIe mpouecchl. [lepBamnoparus.

30. DnekTpoMeMOpaHHBIe IPOLECCHL. DIEKTPOMAIIHS.

31. TlonsapuzanuonHkle sBiIeHUS. KOHIEHTpaUMOHHAS OJISPU3aIHs.

32. Ilonspu3anuoHHBIE SBIEHHS. [ eieBas HoNsApH3aIms.

33. lonsapuzanuonnsle seiaeHus. Ocankoobpa3zoBanue Ha MEMODaHE.

34. BiusiHve TONSPU3aHOHHEIX SBICHHH Ha yACIbHYIO IPOM3BOAUTEIHHOCTE MEMOPAH.

35. Croco0s! CHUKEHHS BIUSHHS IIONSPH3allHOHHbIX siBIeHui. [Ipesaputensnas o6paborka
paszelisieMbIX pacTBOPOB. VI3MeHeH s IlapaMeTpOB IIPOBEICHHS [IPOLECCOB. Perenepanus
MeMOpaH.

36. Mem0Opannas TexHuKa. ANNaparsl ¢ ILIOCKHMH, PYTOHHBIMH, IATPOHHEIMH, TPYGUaThIMH
MeMOpaHHBIMHU JJIEMEHTAMH.

37. Membpansslie ycTaHoBKH. KOHTpOIB, yripaBneHue. Pexynepaiys sHeprum.

38. MemOpanHbIe ycTaHOBKH. Pereneparist MeMOpaH.

39. lpuknannas memOpanHas TexHonorus. Jluadunsrpanus (Ha 1ro60M npuMepe).

40. Ilpuknansas MemMOpaHHas TEXHOIOTHA. MHIEIUIIPHO-YCUIICHHAS YIbTpaQuibTpanus (Ha JIFo-
OoM mpumMepe).

41. IIpumeHeHHE MEMOPAHHBIX TIPOIECCOB B OHOTEXHOIOTHH.

42. MemOpaHHBIE pEaKTOPEHI.

43. IlpumeHeHE MEMOPaHHBIX ITPOIIECCOB B MEAUIIUHE.

44. Mem6paHHBIE IPOLECCH B BOAOIIOATOTOBKE M BOJIOOYHCTKE.

45. MemOGpaHHBIe IPOLECCH U IEPepadOTKa MPOMBIIIIEHHEIX OTXOIO0B.

46. Victonp3oBaHre MEMOpPaH IIPH HOJIyYCHHH CBEPXYUCTOMN BOIBL.

47. IIpumeneHre MeMOpaH NpH NeruapaTaldy 3TaHoJIa.

48. Memb6paHBI B ponieccax HedrenepepaboTKH.

49. Vicnonp3oBaHue MeMOpaH AJIs U3BJICUCHHUS ApOB OPraHMYECKHMX BEIIECTB.

50. MeMOpaHHBIE TEXHOJIOTHH B IIpoIieccax 00eCCONNBaHMS MOPCKOM BOJIBL.

5.3. CamocTosTe/bHasi padoTa odydaromerocs
Bonpocsl aJ1s1 IpoBeeHUs] KOHTPOJIS CAMOCTOATEIbHOM PadoThi:

IIpuMeHneHre MEMOPaHHBIX IPOLECCOB B OMOTEXHOJIOTHH.
MeMmOpanHBIE pEaKTOPHI.

[TpumeHeHre MeMOPaHHBIX IPOLIECCOB B METUITHHE.
MemOpanHbIe IpOLiEecCHl B BOAOIOATOTOBKE U BOJOOYHCTKE.
ITepepaboTka IPOMBIIIIEHHBIX OTXOIOB.

Crepxuucras Boja.

Herunpararus sTaHona.

MewmGpaHsI B pornieccax HedrenepepaboTKH.
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9. HW3Bneuyenue IIapoB OPraHuYCCKUX BEIICCTB.

10. ObecconmuBanre MOPCKOM BOIEL.

KOHTpOJH)HBIC BOIIPOCHI II. 5.3. BKIIIOYEHEI B NEPCYCHDb BOIIPOCOB UIA IIPOBEACHUS TEKYIIETO KOH-
TPOJIA YCIIEBAEMOCTH U HpOMC)KYTOqHOﬁ aTTCCTAllAH IO UTOTaM OCBOCHHUSA OUCITUILIIAHEI.

QOH/l OLEHOYHBIX MATEPHMANOB I HPOBENCHHS AaTTECTANMH YPOBHS C(OPMHPOBAHHOCTH
KOMIIETEHIIU#H 00yYaromuXcs 0 JUCLHHUILIAEE 0(OPMIISIETCS OTAEIbHBIM JOKYMEHTOM.

6. YYEBHO-METOJIUMYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI

6.1. KHuroodecne4eHHoCTh

HanmMeHoBaHUe muTEpaTypHI: aBTOP,
Ha3BaHUE, BUJ U3JIAHUS, H3ATEILCTBO

I'ox n3manus

KHHUI'OOBECIIEUEHHOCTB

Hamiuaue B anexTpoHHOM Kartanore 95C

OcHoBHas IHTEpaTypa

Kozageposa O.A., Kum K.B., Hudranues 2019 https://www.studentlibrary.ru/ru/book/IS
C.H. MemOpannbie npoiecchl. Bopo- BN9785000324325.html

Hex: BI'VUT.

®assutoBa [. . MeMOpaHHBIe mporec- 2018 https://www.studentlibrary.ru/ru/book/IS
CBI pa3AeiCHHS. BN9785788225289.html

Kazanp: KHUTY.

bonneipes A.A. buomemOpanoorus. 2008 https://znanium.com/catalog/document?id
Hosocubupck: COY. =16916

AmenuH B.I'. Cnexrpockonmdeckue me- 2008 75 meu. 3k3. B 6ubmoteke Bil'Y

TOABI aHAK3a: IPaKTHKyM. Bnagumup:
Bal'y.

JlononHUTENbHAS TUTEPATYPA

Huxudopos 10.B., Kazakosa A.A., Ane- 2019 https://www.studentlibrary.ru/ru/book/IS
xura M.B. Iponeccer nuddys3un u an- BN9785703852057.html
copOUMHU B MHXECHEPHEIX 3a1a4ax. [Ipu-

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

yMaHa

Tapanuesa K. P., Tapanues K. B. ITpo- 2019 https://znanium.com/catalog/document?id

IIECCHI U anmapaThl XUMUYECKOH TEXHO-
JIOTUY B TEXHUKE 3aIMUTHI OKPY KaFOIIet
cpensl. M: THOPA-M.

=367311

6.2. Illepuoauyeckue H3JaHus

Kypnamnsr:

«Ycrnexu XUMHR»

«XHMHS ¥ XUMHYECKasT TEXHOJIOTHS
«buoOMeIUITNHCKAS XUMHUSI»

«MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOTHUY http://www.memtech.ru/index.php/ru/journal




6.3. UaTepHeT-pecypcehl.

1. MudopmanuorHsIi pecype kabenps MemGpanHoit TexHOMOrMH Poccuiickoro XuMHuKo-
Texnonoruueckoro Yuusepcurera um. JI.1. Menneneesa:
http://www.membrane.msk.ru

http://www.scirus.com/

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. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIUTIIMHBI

Jist peasiv3anyy JaHHOK JHCHUILIMHBI HMEIOTCS CHELHAbHbIE IOMELIEHH S /ISl IIPOBEACHHS
3aHATUH JICKIMOHHOT'O TUMA, 3aHATHH J1ab0paTOPHOro THIIA, TPYIIIOBBIX M HHIMBHIYAIBHBIX KOH-
CyJbTallui, TEKYIIEro KOHTPOIS U IPOMEXYTOYHOM aTTeCTAllMH, a TAK)Ke IIOMEINEHHUS IS CAMOCTOS-
TENbHO#M paboThL. JlabopaTopHble paboTHI IPOBOAATCS B Taboparopuu Kadenpsl xumun Bal'y.



Paboyas nporpaMma JHCIMIUTHHEL COCTaBIeHa B COOTBETCTBHH ¢ TpeboBarmsMu OI'OC BO mo

HanpapieHuIo noaAroToBky 04.03.01 Xumus.

Pabouyro nporpammy COCT&IBHJZI///"" -l I.X.H. Ipodeccop kadeapsl XUMUH

CmupHosa H.H.

Penense
K.X.H. BeJl.H.C. 1aboparopru xumudeckoro ananmusa ®I'BY «®enepaisHblit IeHTp
OXpaHbl 3ﬁopOBbﬂ XHUBOTHBIX» bonpmaxos J1.C.

IIporpamMma paccMOTpeHa B 0f00peHa Ha 3aceanin Kadeaphl XUMHH
Ipotoxon Ne /0 ot 24.06. 292/ 20 _rtoma
3aBexyromuit kadeapoit /,//;[}M /Kyxtuu B.A./

Pabouas IIporpaMMa pacCMOTPEHA U (%peﬂa Ha 3aCCIaHuu yqeGHO-MCTOHHqCCKOﬁ KOMHCCHH HaIIpaB-

neus  04.03.01 Xumus.

Iporokon Ne 70 or 245.04°- 20,7/ 20 roma

[Tpencenarens KOMHCCHH %{””‘7 /Kyxtuu B.A./
(®UO, noamuce)




JIMCT HEPEYTBEPXAEHUSA
PABOYEN MMPOTI'PAMMBI JUCIIUILIMHBI

Pa6ouas mporpamma omo6pena Ha J/ 007 {f 023 y4eOHBIH rox
IIpoTtokon 3acenanus kadenper Ne 1y o123 06. 20U rona

3aBeqyromuit Kaq)enpeﬁé/a—-/d\ W[LMJ( P
/

Pabouas mporpamma ono6pena na y4eOHBIN Tof

ITporoxomn 3acenanus xadeapsr Ne oT rona

3aBenyrommii kadenpoi

Pabouas mporpamma ogo6peHa Ha y4eOHBIi roj

ITpoToxon 3acenanus xadenper Ne oT roja

3aBenyromuii kadenpoit




JINCT PETUCTPALIMU U3MEHEHUIM

B pab04yIO IIPOrpaMMy JHCIAILIHHEL

MEMBPAHbBI U MEMBPAHHBIE TEXHOJIOT U
00pa3oBaTeNbHON IPOrpaMMBbl HaNTpaBIeHHs ToaroToBkd 04.03.01 Xumus

Howmep Brecensl n3MeHeHus B yacTu/pasnensl | VMcmonHu- OcHoBanue
HU3MEHEHHS pabodeit mporpaMmer TeIb (HOMep M J1aTa MPOTOKOIA
[0)4(0) 3acenaHus Kadeapsr)
1
2
3aB. kadenpoi / /

Iloonuce DQHO




