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1. OEJIM OCBOEHUSA JUCIUIIJINHBI

IMean ocBoenus qucnuMInHbL: Vsydenne QyHIaMEeHTATBHBIX OCHOB CENEKTHBHOTO pa3eleHHUs
BEIEeCcTB Ha MeMOpaHax.
3ajaun: O3HAKOMIICHHE CTYAEHTOB C (H3HKO-XHMHYECKHMH 3aKOHOMEDHOCTAMH IIPOIECCOB
MEeMOPaHHOTO pa3jeleHds CMeced M OCHOBaMH MeMOPaHHOTO MAaT€PHATOBENEHHS; (OPMHPOBAHHE
IPENCTaBICHAM O BHIaX MEMOPAHHEBIX IIPOLECCOB, CYMECTBYIOMMX CHOCO0aX HMX IONYYEHHs, CBOMH-
CTBaX H BO3MOXKHOCTSX IPAKTUYECKOTO MMPHMEHEHHS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OIIOII BO

Hucrmmumna «MemGpassl 1 MeMOpaHHBIE TEXHOIOTHH» OTHOCHTCs K wactu OIIOII, dpopmu-
pyeMoii ydacTHHKaMu 00pa30BaTeIbHBIX OTHOIICHUH.

3. IVIAHUPYEMBIE PE3YJIBTATBI OBYUEHMA 1O JUCHUAILINHE

IInanupyemeie pesyabTaTel OOydYeHHs IO AUCHHUILIAHE «MeMOpaHBl U MeMOpPaHHBIE TEXHOIOTHMY,
COOTHECEHHBIE C INIaHUPYEMBIMH pe3ynbrataMu ocBoeHus OIIOIT (xoMIeTeHIUsIME U HHIUKATOpAME
JOCTHIKEHHS KOMIIETEHITHH)

®opMupyembIe [Inanupyemble pe3yIbTaThl 00ydeHHUs [0 TUCIMIUIMHE, B | HamMeHOBaHUE Orie-

KOMIIETEHITHH COOTBETCTBHH C HHIUKATOPOM TOCTHXKEHUS KOMIIETEH- HOYHOTO CPeJICTBa
(xom, comepxxaHue 15054

KOMIIETEHIIVH) Wunvxarop noctwxenus | Pesynsrarsl o0yuenus mo

KOMIIETEHITNA TUCHIUIUTHHE

[1K-4 I1IK-4.1 3maer craHmapTel, | 3HaeT:  (QyHIAMEHTAIb-
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IATH XUMHYECKHH | ONPENENSIOMME MOPSNOK | MeMOpaHHOTO  pasiele- BOTIPOCHI
aHauM3 pacTBOPOB, | pa3paboTKU U OGQOPMIICHHUS | HUS;
MarepuanioB ¥ 00- | OTYETHOH mokymeHTanwu | Biageer: Mertomonormeit

pasnoB H3IENHil B
COOTBETCTBUU v
TpeOOBaHUSIMH TeX-
HOJIOTUYECKOU JTI0-
KyMEHTallU1

II0 pe3yiabTaTaM HCCIIe0-
BaHHUH U pa3paboToK;
IIK-4.2. VYMmeer BbIOHpaTH
METOIBl, WHCTPYMEHTHI H
obopynoBaHue i MpOBe-
JEHHs] XUMHYECKOrO aHa-
m3a;

IIK-4.3. Bnageer coBpeMen-
HBIMH METOJaMH IIPOBeE/IE
HUS  OKCICPHMEHTOB W
HaOmonenuit B  obnacTy
npodeccrHoHaNBEHOM Jest-
TETHHOCTH

Ioay4yeHuss MeMOpaH u
OLICHKY UX CBOMCTB;
YmMmeer: popmynarpoBars
TpeboBaHUS K MeMOpaH-
HBIX MaTepuayam, HCXOIsd
U3 [IOCTaBJICHHOW MaTe-
pHAIOBETYECKOH (TEXHO-
JIOTHYECKOH) 3a1a49u

IK-7

CIIOCOOEH IIPOM3BO-
IWUTH KaYECTBEHHYIO
OLIEHKY panuo-
HQJIBHOTO  HCIIONb-
30BaHHSL  IIPHUPOJA-

[IK-7.1. 3HaeT >KoOIOruYe-
CKOe 3aKOHOIATEILCTBO
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CKHE MaTCpHaNIBI IO OXPaHe

OKpY’Karome cpeibl W pa-

3naer: BO3MOXXHOCTH
MeMOpaHHBIX METOJIOB
pa3feneHus pU PEIlCHHH
Pa3IMYHBIX MPAaKTHYECKUX
3a/a4;

Baaneer: HaBBIKaMH HC-

Bompocsl, TecToBEIE
BOIIPOCHI




HBIX PECYpCOB &
COOTBETCTBUHU c
HOPMAaTUBHBIMH U
METOIMYECKHE Ma-
TEpHaIB] 10 OXpaHe
OKpyXaroleul cpe-

[UOHAIFHOMY HCIOJIH30BaA
HUIO IPUPOJHBIX PECYPCOB;

IIK-7.2. Ymeer dopmupo
BaTh OTYETHYIO IOKYMEHTa
IIMI0 B COOTBETCTBHH C Tpe-
OOBaHUSAMH 3KOJOTUIECKUX

[I0JIb30BaHUS ~ MeMOpaH-
HBIX [IPOIIECCOB B pa3jIdd-
HBIX  TEXHOJOTHYECKUX
cxeMmax;
Ymeer:
3yJIbTaTHI

IIPUMEHATH pe-
HCCIIeJOBaHUN

JTBI HOPMAaTHUBOB; IS OIEHKH 3G (EKTHBHO-
IIK-7.3. Bnageer HaBBIKaMH CTH H LIEI€COO0Pa3HOCTH
OLICHMBAHHUA Pa3BHTUSA 3KO{ BHEAPCHHUS MEMOpaHHBIX
JIOTHYECKOH OOCTaHOBKH HE TEXHOJOTHH
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1. Beenenue. 7 1 2 3
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CBOWCTB.
3. | Memb6panHbIe MaTepHabL 7 23] 6 3
4. Ilomyyenue cuHTeTHYeCKHX MeM- | 7 | 4-7 | 12 3 Petitunr-
Opas. KOHTpOJb Ne 1
3 Onpenenenue  CTpYKTypel u | 7 8 2 36 16 3
CBOMCTB MeMOpaH.
6. MewmOpaHHBIe TPOIECCHI. 7 9- | 16 3 Peiitunr-
13 KOHTpoJIb No 2
7. ITonspu3anioOHHbIE SIBICHUS. 7 | 14-| 4 3
15
8. MemOpanHas TeXHHKA. 7 |15-| 4 3
16
9. | Ilpuknagnas memOpanHast TexHo- | 7 | 17-| 6 3 PefiTunr-
JIOTHSL. 18 KOHTpoJb Ne 3
HToro mo mucIMILIMEE, Yac. 144 54 36 27 Oxk3amen, 27




ConepxaHue JJeKIIHOHHBIX 3aHATHIA 110 JHCHHILIMHE

Paznen 1. Beenenue.

Tema 1: MicTopus pa3BuTis MeMOPaHHBIX TEXHOJIOTHI.

CopnepxaHue TEMEI:
I[Iponeccer paspenenunsa. OnpeneneHue MeMOpaHBl. JTambl pa3BUTHS MEMOpPaHHOM TexHOIOrHH. Pabo-
161 Jle6a u Cypupamxkasa. IIpoMbinnenHas MeMOpaHHas TEXHOIOTHS.

Pa3pgea 2. Bona.
Tema 1: OcobeHHOCTH CTPYKTYPHI H CBOKCTB.
ConepxaHue TEMBIL:

Crpyxrypa xmakoi Boasl. Bomssie pacTBOpEl. PacTBOPEI I€KTPOIHTOB M HEINEKTPOIUTOB. DHEpPre-
tHyeckue 3@ dexTs! pacTBoperus. OcMoTrdeckoe napienue. OCMOTHYECKAs MAIIHHA.
Pazgen 3. MemOpaHHbBIe MaTepHaIIBL.
Tema 1: ITonumeps! 1 UX CBOMCTBA.

Coneprxanue TEMBI:

I'ubkocte tenu. Monekyisipaas Macca. Ou3HYeCKOe COCTOSIHHE. MEXMOJIEKYJISSPHOE B3aMMOIEH-
crBue. TepMuuecKas ¥ XMMHYECKas CTaOMIbHOCTh. MexaHudecKue cBOMCTBa. PaCTBOPEI M paciuIaBhl
HOJIUMEPOB.

Tema 2. [1onManeKTPONUTH M OHOIOTHUECKHE MEMOPAHEL

CoxnepxaHue TEMBI:

ITomamepHsle 31eKTPOMHATEL. [10MHANEKTPOIUTHEIE KOMILIEKCHL. MyIBTHCIOWHEIE CHCTEMBI. BHOIO-
THYecKue MeMOpaHBbI.

Tema 3. Heopranugeckne MeMOpaHBI.

CopneprxaHue TEMEI:
MemGpanbl ¥3 MHKPONOPHCTOro CTekla. Mertawmmdeckue MeMOpaHsl. MeMGpaHbl M3 KEpaMHKH.
Mewmbpans! U3 rpadura.
Pazpen 4. Ilonydenne cuaTeTHYECKUX MeMOpaH.

Tema 1: uBepcus das.

CopneprxaHuie TEMEI:

OcaxneHue ¢ OMOUIBIO UCIIAPEHKS PACTBOPHUTEIA, O ASHCTBHEM NapoBOii (askl, MyTeM MOrpykKe-
Hus. TepMudecKoe ocaxIeHue.

Tema 2. MeTopl TOTY4YEeHUS KOMIIO3UTHBIX MEMODaH.

ConepxaHue TEMBI:

C pasmenuTensHBIM CIIOEM, HOTyYEHHBIM METOIOM IIOJIMBA Ha MOUIOXKKY, Ha IIOBEPXHOCTH BOMIKI, Me-
ToZIOM Mex(asHOM MOIMKOHACH CAMH. JIMHaMIYecKre U HaHECEHHBIE MEMOPaHEL.

Tema 3. TpexoBsie MeMOpaHsl. [Tomydenue moIBIX BOJOKOH.

CopepxaHre TEMBI:

Ocobernroctu TexHoNorUU. Vcnmons3yeMble MaTepHaIbL.
Tema 4. OnekTpocnuHUHT 4 3][-IpUHTHPOBAHUE.

Copepxanue TeMBIL:

Texnonorus. Marepuansl. [lepcnekTHBBI TPAMEHEHUSL.

Tema 5. Moguduxanus mem6pasn.

Coneprxanue TEMBI:

Qu3snueckas U XuMudeckas Mogudukanus. IMMoOUIH3alis aKTHBHEIX KOMIIOHEHTOB.

Tema 6. ITapameTpsl, BIHSIOMEKE Ha MOP(OIOTHIO MEMODPAHEL.

ConepxaHue TEMBIL:

CocraBbl pOpPMOBOYHOTO PaCTBOPA U KOATYJIIMHAOHHON BaHHEL Y CIIOBHUS (OPMOBAHMSI.

Pazgen S. Onpenenenue CTpyKTYpHI H CBOMCTB MEMOpaH.

CopepxaHue TeMBI:

O6mas mopucrocTs. Pasmep mop. @usuko-MexaHudecKie XapakTepucTuku MeMOpas. TexHomornye-
CKH€E CBOMCTBAa MeEMOpaH. MeToibl KaTHOPOBKY IIOPUCTHIX MEMOpaH.

Pa3znes 6. MemOpaHHbIe IPOLIECCHL.

Temsr 1-3: Macconeperoc depe3 MeMOpansl. bapomMeMOpaHHBIE IPOLIECCHL.



Conep:xaHue TEMBL:

O6partssiii ocMoc. YipTpadunsrpanus. Mukpodunstpanus. Hanopunsrparus.

Tewmrt 4-5: Tudbdy3uonnsie MeMOpaHHBIE IPOLIECCHI.

ConepxaHue TEMBI:

Paznenenne ra3oBbix cMmecei. Jlnammus. MemGpanHas skcTpakuus (KUIKHE MEMOpaHbI)

Tema 6: TepmomeMOpaHHBIE TPOIIECCHL.

ConepxaHue TEMBI:

Mewmbpannas auctwuisinus. 1lepsanopanus.

Tema 7: DnexTpoMeMOpaHHBIE TPOIECCHL.

CopepxaHue TEMBIL:

Onexrpomuanus. JIBmxkymas cuia. [Tapamerps! nponecca. Membpansr. [Ipumenenus.

Paznean 7. [lonspusanioEHbIE SBICHUS.

Tema 1: KornesTpanyoHHas OIS pU3aIus.

CopneprxaHue TEMBI:

ITonsTHE KOHIIEHTPALIMOHHOH HOJsIpy3anuu. I'enesas nomsipuzanus. OcaakooOpa3oBaHUe HA MEM-
Opane. BnusiHre mOISIpU3allMOHHBIX ABICHUH Ha YIESIbHYIO IPOU3BOAUTEIEHOCTE MEMOPaH.
Tema 2: CriocoOBI CHUKEHHUSI BIUSHUS TOJISPU3AIMOHHBIX SBICHUM.

ConepxaHue TEMBI:

[IpenBaputensHas 06paboTKa pa3iensieMbIX pacTBOPOB. MI3MeHeHHs TapaMeTpoB MPOBEACHHUS IIPO-
neccoB. Perenepanust memOpaH.

Paznen 8. MeMOpanHas TeXHUKA.

Tema 1: MemOpaHHBIE 3/IEMEHTHI.

ConepxaHue TEMBL:

AmnmnapaTsl ¢ IIIOCKUMH, PYJIOHHBIMH, IaTPOHHBIMY, TPYOUaThIMU MEMOPAHHBIMH 3JIEMEHTAMH.
Tema 2: MemOpaHHBIE YCTaHOBKH.

ConeprxaHue TEMBI:

Pereneparus memOpan. Pexynepanust suepruu. KoHTpoms, ynpapieHue.

Paznen 9. Ilpuknansas MemOpaHHas TEXHOJIOTHSL.

Tewma 1: IIpuemsl ocyliecTBICHUSE MEMOPAHHBIX IIPOLIECCOB PA3IC/ICHHUS.

ConepixaHue TEMBI:

JuadunsTpanus, MULEIUIIPHO-YCUIICHHAS YIbTPaQIbTPAIIL

Tema 2: PerHOK MEMOpaHHBIX TEXHOJIOTHH.

CopepxaHue TEMBL:

BuotexHonorus, MequnuHa, nepepaboTka IPOMBIIIICHHBIX 0TX0H0B. [lorydeHne cBepX4rCTOM BOIBI.

Copep:xaHue 1a00paTOPHBIX 3aHATHI N0 TUCHHIIHHE

Pa3zpexn S. Onpenenenue cTpyKTyphl M CBOUCTB MeMOpaH.

Jlaboparopnas pabota Ne 1 «Onpenenenue yaensHOH IPOU3BOIUTEIHFHOCTH MEMOpaH MO BOZEY.
JlabopatopHas pabora Ne 2 «OmnpeneneHne ceneKTABHOCTH MeMOpaH 110 BOAOPACTBOPUMBIM IHOJIHMeE-
pam u 6enkamy.

Jlabopatopras pabota Ne 3 «Ompenenenue ancopOnUOHHONW cOCOOHOCTH MeMOpaH MO Pa3THIHBIM
KOMIIOHEHTaM.

JlaGopatopHas pabota Ne 4 «V3ydeHue HUMMOOIIN3AINH Ha TOBEPXHOCTH IMOPHUCTHIX MEMOpaH MHUK-
PO- ¥ MaKpOJIUTaHIOB Pa3INYHON IPUPOTED».

5. OIIEHOYHBIE CPEJICTBA JUISI TEKYIIIET'O KOHTPO.JISI YCIIEBAEMO-
CTH, IPOMEKXYTOYHOM ATTECTAIIMH I1O HTOI'AM OCBOEHUS IUC-
IUILIVHBI 1 YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSI-

TEJBbHOM PABOTHI CTYJIEHTOB



S.1. Texkymuii KOHTPOJIb yCIeBAeMOCTH
PeiituHr-xkoHTpoab Nel:

1.  Boma. Ocobennoctu CTpyKTyphl. BomHble pacTBOpEL PacTBOpEI 31€KTPOIMTOB U He-
AJIEKTPOJIUTOB.

2.  DOmueprermueckue 3pdekter pactBopeHus. OcMmoTmueckoe namieHue. OcMoTHYECKas
MaIlIydHa.

3.  MewmOpannsie Matepuansl. [lomimepsl. 'ubkocts nenu. MonekynspHas macca. Mex-
MOJIEKYJIIpHOE B3auMozelcTBue. Pu3nyeckoe COCTOSIHUE. TepMuYecKkas W XUMHUYecKas CTa-
O6uipHOCTE. Mexann4deckue cBoiicTBa. PacTBOpEI U paciiaBbl IOJTUMEPOB.

4.  MewmOpanHbIe IONIUMEPHI: TOPUCTHIE U HETIOPUCTHIE MEMOPaHBI.

5. IlommmepHble 31€KTpONUTHL. [I0NHM3IEKTPONTUTHBIE KOMIUIEKCE. MYIBTHCIIONHEIE CH-
CTEMBL.

6.  buosioruueckue meMOpanbl. MozenupoBaHue OHOIOrHYECKUX MeMOpaH.

7.  Heopranuueckue mMeMOpaHbl. MemMOpaHBI U3 MHUKPOIOPHCTOIO CTeKia. Mertammide-
ckue MeMOpaHbl. MemOpans! U3 kepamuku. MemMOpaHs! U3 rpaduTa.

8.  Merons!l nony4deHus CHHTETHIECKNX MeMOpaH: nHBepcus das.

9.  Meroas! NOTy49eHUs] CHHTETHYECKUX MEMOpaH: KOMIIO3UTHEIE MEMOpaHEL.

10. MeToap! MOTy4YEeHUS CAHTETUYECKUX MEMOpaH: TPEKOBBIE MEMOPAHEL.

11. MeToas! MOTYYEeHUS CHHTETHYECKHX MEMOpaH: IOJIbIe BOJIOKHA.

12. Mertoap! NOTy4YEeHUS] CHHTETUYECKMX MEMOpaH: 3JI€KTPOCIIMHHUHT.

13.  Merons! NOIy4YEHUS CHHTETHYECKHX MeMOpaH: 3D-npuHTHpOBaHUE.

14. Cnoocobs1 MomuduKanuyu MeMOpaH: Gu3ndecKas MOIU(pHKaIIHs.

15. Cnoco0s1 Moaudukany MeMOpaH: XUMHYeCKas MOAU(pUKAITHS.

16. CnocoOsl MomuduKkauyu MeMOpaH: KOBaJICHTHAas M HEKOBAJICHTHAs MMMOOWIM3AIIHs
AKTUBHBIX KOMIIOHEHTOB.

17. Mopdonorus MeMOpaHbI: CIIOCOOBI €€ PEryIHpOBaHUS.

IHpumepor 3a0au:

1. OmpenenuTe BEeTMYMHY 7 BONONPOBONHOM BoAsl: conecogepkanue (mo NaCl) -
0.5 r/nm, temmeparypa — 10°C. Monekynspras macca — 58.5; T°K = 283; R = 8.31
Jx/mome 0K 1= 2.

2. PaccumTaiiTe MOIIHOCTB, BhIpaGaThBacMylo 1 M? MeMOpaHEl B  OCMOTHYECKOI
MaIFHe TpH cexyomux yenousax: Kg = 3-107!! M3 /mPc Ta; mys = 2.66-10° Ila; mps = 0.04-10°
ITa; Ppas — monoBuHA pa3HOCTH AT.

3. Omnpenpenute CPEIHESYHCIOBYIO U CPEIHEBECOBYIO MOJEKYJISIPHYIO Maccy o0pasna HojuMepa,
cocrosiero u3 aByx ¢paknuit: 1 — 10 r BemectBa ¢ M = 10000; 2 — 10 r BemectBa ¢ M =
50000.

AN

M;
4. Ha puc. mokazaHa KpuBas HanpsDkeHue — nedopmarius [uis anerata nemnonoss! npu 0°C. Io-
cTpoiite aHaoruuHkIe KpuBkle mpu 25 u 60° C.



610 Na
T=0°C
1 |
15 30°/°

Ipumepvl mecmogwvix 3a0aHUTL:
Vpasuenue Bant-I'odda ams pacTBOpOB 31€KTPOTUTOB:

A)n=1 ¢ ‘RT;

b)n=ci-RT;

B) xi =k-pi

YucIto cobBaTallvy A1 HOHA HATPUS B paCTBOPE COCTABIIAET:
A) 4,

b) 6;

B) 9.

B ocHOBe TemToBBIX 3G)(EKTOB PACTBOPEHHS BEIIECTB JIEXKHUT:
A) muccoranus paCTBOPEHHOIO BEIIECTBA;

B) pa3pymenue KiIacTepHOR CHCTEMBI BOJIBI;

B) conbBaraIys HOHOB IEKTPOIUTA.

Ha puc. npeacraBneHa CTpyKTypa HOJIMMEpa:
A) KpUCTaJUIMYECKOT0;

B) amop¢Horo;

B) yacTHYHO-KpUCTATUIMYECKOr 0.

K yacTHYHO-KpHCTALTHYECKUM [TOJIUMEPAM OTHOCHT:
A) TIONU3TUTIEH;

B) nonmunponuex;

B) nonmuamuel.

Bennunaa cB0OOOIHOTO 00BhEMa B IOJMMEPE 3aBHCHT:
A) OT ero CTpyKTypHI;

B) oT ckopocTH ruIpoir3a NoIMMepa;

B) oT crkopocTr MEKpOOHOMH Aerpaiaiyy.

Tepmuueckas cTabUIBHOCTD IIOJHMEPOB 3aBUCHT:
A) OT cTeleHH KpHUCTALIMYHOCTH,

B) ot ux pacTBOpUMOCTH;

B) oT npupoas! IOIUMEPOB.



8. IloymaIeKTpOoIUTHI B Ka4eCcTBE MEMOpPaHHbBIX MaT€pUajioB UCIOJIB3YIOT:
A) B 351eKTpOAMaIN3E;
b) B yneTpa- 1 MUKpOGUIBTpAITIH;
B) B nepBanopanuu.

9. OcHOBHBIE METOBI TIOTYYCHUS IOTUMEPHBIX MEMOpPaH:
A) popMoBaHUE U3 pacTBOpa WX PACILIaBa;
b) BbllIeIauMBaHKE YaCTH [10JIAMEDPA;
B) cnekanme nopomkos.

10. Ha cxeme noka3zas npornecc GOpMOBaHUS:

A) nopucToi MeMOpaHbl METOZIOM CY- 2 L7, B 8 @ - .
. P‘: ¥ —1..:; ~ ' N NG o )
X0ro (OpMOBaHUS; Lo~ ~~ R
o o —N 4 .
B) mopucroi MeMOpaHBI METOIOM MOK- aa Co N ®. U of ,ﬂ@\.
poro GopMOBaHUS; - w1 A~ -
B) HenmopucToit MeMOpaHbl METOAOM ¢ J 4

Cyxoro ¢popMOBaHHUS.

11. Knaccudukanyss MeMOpaHHBIX IMPOLIECCOB OCYIIECTBIIETCS B 3aBUCUMOCTH:
A) OT BEIMYHMHBI XUMHYECKOTO MMOTEHIIHATIA;
b) oT BeMMYMHEI ANEKTPOXUMHUYECKOT0 NOTCHIINAIIA;
B) oT Be1MYHMHBI COBMEIIEHHOTO OTCHIIHATIA.

12. K nopuctbmv MeMOpaHaM OTHOCSTCSL:
A) MEKpO(DHUITBTPAIIHOHHEIC,
b) nepBaiopaiiOHHbIE;
B) yneTpadunsrpanuoHHbIe.

13. Ha puc. moxa3assl (HOpMBI KaHAJIOB, BOSHUKAIOIIIX
A) B IOpPHCTHIX MeMOpaHax, OJTy4eH-
HBIX CYXHM CIIOCOO0M;

b) B TpekoBbIX MeMOpaHax;
B) B mopucTeix MeMOpaHax, mOIy4eH-
HBIX MOKPBIM CIIOCOOOM.

14. B cocTaB OIMBOYHOTO PacTBOpa pH (POPMOBaHUU MEMOPaHBEI METOAOM MOKPOTo (hopMOBa-
HUS BBOJST:
A) monumep;
b) pactBOopuTeEND;
B) ocapuTtens;
') mopoobpa3oBarens;
) mnactuduxaTop.

15. Ha tan cTpyKTypBl MEMOpPaHBbL, IOTy4€HHONH METOIOM UHBEPCUH (a3, 0Ka3bIBAIOT BIMSHUE:
A) MaTepHa MOJI0XKHY;
b) TonmuHa noiy4aemMoro Marepuana;
B) npupona cucteMbl pacTBOPUTENL/HEPACTBOPHUTED;
I') TeMnepaTypa KoaryiasiliHOHHON BaHHBI.



PelTHHI-KOHTPOJIb Ne2:

L.
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Mertons! onpeneneHus CTPYKTyphl B CBOMCTB MeMOpaH. O61mast mopucToCTb.

MerTtos1 onpeieieHus CTPYKTYPHL M CBOMCTB MeMOpaH. Pazmep mop.

Mertons! onpeneneHus CTPYKTyphl B CBOMCTB MeMOpaH. OH3UKO-MEXaHUIECKHUE XapaKTEePH-
CTHUKH MeMOpaH.

Mertons! onpeneneHus CTpyKTYpBI ¥ CBOMCTB MeMOpaH. TeXHOIOTHYeCKUe CBOMCTBA MEM-
OpaH.

Mertoas! onpeneneHus CTpyKTyphbl X CBOHCTB MeMOpaH. MeTop! KaTHOPOBKY TIOPUCTHIX MEM-
OpaH.

BapomemOpanHbie nponeccsl. MUKpoQUIbTpanys.

BapomemOpanHbIe Iponecchl. Y IbTpadIbTpalusl.

BapomemOpannsie nponecckl. Hanogunsrparms.

Bapomembpannsie nponeccel. OOpaTHBINA ocMoC.

10 Jud¢y3uonnsie MeMOpaHHbBIE POIECCHl. Pa3neneHune ra3oBbIX CMECEH.

11. Auddy3nonHbIe MeMOpaHHEIE ITpoLiecchl. Jluamms.

12. Muddy3nonHsle MeMOpaHHBIe poliecckl. MeMOpaHHas 3KCTpakIus (KUIKAEe MEMOpPaHBI).
13. TepmomembOpaHHBIe poriecchl. MeMOpaHHas AUCTHJUISIINS.

14. TepmomemOpannsle nponeccsl. [lepBanopanus.

15. DnexTpoMeMOpaHHbIE IPOLIECCH. DIEKTPOIHAIN3.

Ilpumepul 3a0au:

1.

1.

Tommura MemOpansl — 100 MxM, cpeqauit nuamerp mop — 0.1 MKM, W3BHIMCTOCTE T — 1, mMo-
puctocth €= 0,6. Uepe3z MeMOpaHy IPOHUKAET Boja IpH nepenaze naenexus 1 6ap. Koad-
durmenT muddy3Ha BOXH B CIVIONIHOM MaTtepuane Mem6pansl D = 10° cm?/c, BA3KOCTS IpH
20°C n =107 IMa-c.

OmnpenenuTth BKJIaJ KOHBEKTUBHOM U T (Y3HOHHON COCTaBISIONMEH B OOIIMI OTOK BOIBL.
JIis oTipecHEH ] MOPCKO# BOJIBI ¢ KoHIeHTpanue# conel (mo NaCl) 32.0 r/n npennoxeHs! 4
MeMOpaHbI ¢ Pa3JIN4HbIM COJI€3a/lePXKAHUEM:

1 — nomunponmneHoBast, R = 50%;

2 — nomucynbdonoBas, R = 90%;

3 — aneraTnemmono3Has, R = 98.5%;

4 —pmonmamungHasg, R = 99.8%.

OrnpenenuTh IPUTOAHOCTE MEMOpPaH IS OTy4YeHUs] MTUThEBOH BOBI, €CIH Cuopw= 500 Mr/m.

Omnpenenuth aGCOMOTHYIO M MPAKTHYECKYIO CENEKTUBHOCTD Pa3AeIcHUs BO3AyXa HA MEM-
OpaHe U3 CHIMKOHOBOT'O KaydyKa BaKyyMHBIM CIIOCOOOM, €CIIH

xo3ddummenTs pactBopuMoctr SO = 1.5 - 107 eM® (m.y.)/ em® - em Hg;
SN2 =103 cm?® (my.)/ em® - em Hg;

kosbdumuenTs muddysun DO = 3.6 - 10 cm?/c;
DV =0.9-10° cm/c.

IIpumepor mecmoe6wvix 300AHUIL:

B ciiyuae 6apoMeMOpaHHBIX IPOLECCOB MPeodIafarouM IPaJUEHTOM IBHKYINEH CHIIBI Mac-

COIEpEHOCAa BEIIECTBA YEPE3 MCM6paHy SABJIACTCA:

2.

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

OCHOBHBIMH KJIaCCH(UKAIMOHHBIME IIpH3HaKaMu 6apoMeMOpaHHBIX MIPOLIECCOB SIBIISIOTCS:
A) pa3mep 3aiep>KHBaeMBIX MEMOpPaHOM JacTHII;
B) ancopOumonHas CIOCOOHOCTH IPOHHUKAIOIIETO KOMIIOHEHTA;



10.

11,

B) xumuueckoe CpoICTBO MaTepraia MeMOpaHbl ¥ IPOHUKAIOMIET0 KOMIIOHEHTA;
I') pazmep mop MmemOpaH®I;
J1) BenmmumHa paboyero JaBICHHUS.

Kaxkoii 13 MeMOpaHHBIX IIPOLECCOB HE ABISIETCS GapoMeMOpaHHbBIM:
A) HaHOGUIBTpAIHS;

B) oOpartHslii ocMmoc;

B) MmukpodunsTpanus;

I') memOpanHas IUCTAILIALUA.

N dy3uoHHBIHA IEpeHOC BELECTBA Yepe3 MeMOpaHy ONpeaesIeTcs:

A)G=Kg Ap;
g-r* AP
B) G = --—---- * e g
8-t l
AC
B)G=D " --—--.

)

KoaddurpeHT yaenpHo# NpoU3BOUTENBHOCTH MeMOpanbl K 3aBHCHT:
A) OT BeTMYUHBI IPHJIOKEHHOT'O IaBIECHHUS,

B) OT IOpOMETPHYECKHX XapaKTEPUCTUK MEMOPaHBI;

B) oT pu3HKO-XMMHUIECKUX CBOMCTB MaTepHaia MEMODaHEL.

B IIPOIECCe KOHIICHTPUPOBAHUS paCTBOPOB METOIOM 06paTHOl"O ocMoOcCa € poCTOM KOHIICH-

TpPallMHi B CHCTEME «BOJa-PaCTBOPEHHOE BELIECTBO-MEMOpaHay MPOMCXOIUT:
A) yBeNIHYEHUE pa3MEPOB I'MIPAaTHPOBAHHEIX HOHOB,;

b) yMeHbpImeHNE pa3MepOB I'MAPAaTHPOBAHHBIX HOHOB;

B) poct 0CMOTHYECKOIO JIaBJICHHS,

') yBenmuueHHE TOIKHBI CJI0S CBA3aHHOM BOJIBL

ITomHOE 3aJICPKaHUC OENIKOBBIX MOJICKYJI HAQYUHACTCA C BEIMYUHEI ITIapaMeTpa I'q/ T
A) 1.0;

B) 0.5;

B)0.1;

I) 0.35.

MuxpopuiIbTpanuo IPUMEHSIOT:

A) 11 KOHIICHTPAPOBAHHS PaCTBOPOB COJIEH;
B) 114 BeIIEIEHNS ¥ pa3eeHus OeIKoB;

B) 1u1s1 BBIIETEHS] MUKPOOHBIX CYCIIEH3HMA.

MexaHu3M «TPaHCIOPTa ¢ IIEPEHOCUNKOM) PEAU3yeTCs B Mpoleccax:
A) ynpTpaduIbTpaluy;

b) nepBanopanuy;

B) MeMOpaHHO# 3KCTPAKLIKH.

B KaKkoM K3 IIpOIeccOB MeMOpaHa He y4acTBYET HEIIOCPEACTBEHHO B Pa3/ICIICHHN:
A) HaHOQUIBTpALHS;

b) nuanms;

B) memOpaHHas TACTHILIAIMAS.

Jlnst pasnesnieHns a3e0TPONHBIX CMECEH UCIIONB3YIOT:
A) MeMOpaHHYIO JUCTHIULALHIO;



b) nepparnopaiiuio;
B) anexTponuanus.

12. Kakoif U3 METOI0B NOXY49ECHHS CHHTETHYECKMX MEMOpaH I03BOJISIET MONYIHUTE CTPYKTYPY €
IUAIVHIPUYECKUMH IOpaMH C Y3KHM paclpeleICHHEM 110 pa3MepaM:
A) cnekanue;
B) uaBepcus ¢as;
B) TpaBiieHuE SEPHBIX TPEKOB.

13. To yBenmuueHUO 00IIeH TOPACTOCTH MEMOPAHBI MOTYT OBITH PACIIONIOKEHEI B CIIEAYIOIIEM
TOPSIIIKE:
A) acHMMETpHYHBIE TOJMMEPHBIE, TPEKOBBIE, HEOPraHMIECKHE;
B) TpekoBBIe, HeOpraHuYecKue, aCHMMETPHYHEIE TTOJIMMEPHBIC;
B) acumMeTpuYHBIE TOJMMEPHBIE, HEOPTAaHHIECKHUE, TPEKOBHIE.

14. Jlns onpezneneHus pa3Mepa Hop MeMOpaH UCIIOJB3YIOT CIIEAYIOIIHE HETPAHCIOPTHBIE METO/IbL:
A) 3EKTPOHHYIO MHKPOCKOIIHIO;
B) pTyTHYIO NOpOMETpHIO;
B) Touxy my3sipbKa;
I') mpoTouHy0 MOPOMETPHIO.

15. K TeXHOJIOTHYECKUM CBOMCTBAM MeMOpaH OTHOCSTCS:
A) TOIIKUHA;
b) aamzoTponus;
B) ynensHas MpOU3BOAUTENLHOCTE (IPOHUIIAEMOCTE);
') 3apep>xuBaromas ciocoOHOCTb.

PeliTunr-koaTposn Ne 3:

[onspuzanuonHble siBieHus. KOHIIEHTpallMoHHas NOJsIpA3aLiysl.

[MonspuzanuoHHbIe sBIeHUS. [ 'eneBas mosapu3anys.

[Monspuzanuonuke sBueHus. OcanxkoodpazoBaHue Ha MeMOpaHe.

Brusiiiue mosipr3aliOHHBIX SBICHUH HA YAETbHYIO IPOU3BOAUTEIBHOCTh MEMOpaH.

Croco0ObI CHUKEHUS BIASHIS [TOJIIPU3AlMOHHBIX sBieHuH. [IpeaBapurensaas oOpaboTka

pa3fenseMbIX pacTBOPOB. MI3MeHeHus mapaMeTpoB IPOBEIEHHs ITpoLeccoB. Perenepanus

MeMOpaH.

MemOpanHas TexHUKa. AlIiapaTsl ¢ INIOCKMMH, PYJIOHHBIMH, IATPOHHBIMHK, TPYO4aTbIMHU

MeMOpaHHBIMH 3JIEMEHTAMH.

MemGpanHubie ycTaHOBKA. KOHTpOIb, ynpaBieHue. Pekyneparus 3Heprum.

MemGpaHHBIe YCTaHOBKH. Pererepanus MeMOpaH.

IMpuknagHas MmeMOpanHas TexHonorus. J{uadunprpanus (Ha moOoM IpEMeEpeE).

0. ITpuknanaas MeMOpaHHast TEXHONOTH. MUIeUIIpHO-YCUIIeHHas yIbTpaduibTpanus (Ha JIo-
OoM mpumepe).

11. PoiHOK MeMOpaHHBIX TEXHOJIOTHH. bHOTEXHOIIOI M (Ha JIFOOOM LIPUMEDE).

12. PeIHOK MeMOpaHHBIX TEXHOJIOTHH. MequnuHa (Ha To00M IpUMEpE).

13. PriHOK MeMOpaHHBIX TeXHOIOTHIA. [IepepaboTka IPOMBIILUIEHHBIX OTXOIO0B (Ha JII0O0M IIpH-

Mepe).
14. PriHOK MeMOpaHHBIX TexHONOrH#. [lomydeHre cBepXuncToi Bos! (Ha II000M IpHMEDE).

W g BIRS e

o
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Ipumepur 3a0ay:
1. Jns ompecHenust Bogsl YepHoro Mops (Co=32 r/1) MpOEKTHpyeTCs MeMOpaHHas yCTaHOBKa
00paTHOro 0cMOca IIPOU3BOAUTEIBHOCTHIO 10 epmeary 100 M/



Hcnone3yrorcs pyJioHHble MEMOpaHHbIE 3JEMEHThl Ha IIOJIMaMUJHON MeMOpaHe, pacCUUTaH-
HEIE Ha pabodee naBieHue 55 6ap, ¢ HabmoMaeMol ceneKTUBHOCTHIO o NaCl  98.2%.
ITnomans MeMOpaHsI B pyJIOHHOM MOAYJIE — 3 M.

YjensHas NPOU3BOJUTENBHOCTL 3TOH MeMOPaHBI B IPEJBAPUTENBHBIX MCIBITAHHUAX, IIPOBE-
IeHHBIX Ha BoponposoaHo# Boze (0.5 r/n1 mo NaCl), npu paGouem maBnenuu 15 atM, cocTaBu-
na 55 n/m*u.

VYcpenHeHHas KOHIIGHTpaysl IPOAYKTa He JOJDKHA npeBsuuaTsh 0,75 1/1.

K.o.a. macoca — 0.65, k.1.4. peKyneparopa sHeprud — 0.75. I'uapasirdecKoe CONpOTHBICHAS
YCTaHOBKH — 5 Oap.

Paccunrars HeOOX0AUMYIO IIOMIANb MEMOPAH U KOJIHMYECTBO MOYJIEH.

OnpenenuTs yaenbHbL pacxox sHeprud (KBr/M’) Ge3 peKynepanuu 1 ¢ pexymepamnueii.
Tommuna Mem6pansl — 100 MxM, cpenuuit quamerp mop — 0.1 MKM, H3BHIIHCTOCTB T = 1, mo-
puctocts € = 0.6.

Yepes MemOpaHy IpOHHMKAET BOJa NpH nepenane napienus 1 6ap. Kosdpdunuent nuddyuu
BOJIBI B CILTOIIHOM Matepuaie Mem6pansl D = 10 cm?/c, Baskocts mpu 20°C = 107 Ila-c.
VcxonHsIil pacTBOP 065eMOM 6 M CONEPKHUT GETKOBBIH KOMIIOHEHT (A) ¢ MOJIEKYJISIPHOK
maccoi 65000, kornenTparms Ca = 2.0 1/11, 1 coneBoit komnoHeHT (B) ¢ MoeKynspHO# Mac-
coit 58, konnenTpauus Cg = 5.0 r/m.

Heo6xomuMo mpoBecTH KOHIIEHTPHPOBAHUE U 00€CCOMBaHUE OEIKOBOIO KOMIIOHEHTA 10
koHueHTpauuit C*a = 24 r/m u C*g < 0.05 r/m.

Y nenbHas IpOM3BOAMTENFHOCTD TPYOUaTO MUKPOGUIFTPAIMOHHON MEMOPAHBI 110 KYJIbTY-
PalbHOM XKUIKOCTH, COepKaIed aposxokeBnie kieTkd (d = 1 Mxm), nipu masinenunu 0.25 MIla
cocrapiser 300 1/m?4ac.

PaccumTats cTeneHs KOHIEHTPHPOBAHHUS IIOTOKA B YCIOBUSAX MPEIOTBPAINECHHS OTIOKEHHM
MHKPOOPraHA3MOB Ha IIOBEPXHOCTH MeMOpaHBI, ecliy ee nuameTp — 16 MM, L =2 M, k03ddu-
[MEHT B3aUMOIEHCTBHUS KIETOK ¢ MeMOpaHoit k = 5.6 - 10%, a muHeitnas CKOPOCTB JKHUJIKOCTH B
NorpaHu4HOM cioe coctapiseT 0.125 oT ckopocTH 1o OcH KaHaja.

IIpumepol mecmoewvix 3a0aHUN:

KonnenrpanuonHo# nospu3aiyei Ha3pBaeTCs:

A) bopmupoBaHKE y TOBEPXHOCTH MEMOpPaHEI TOTPaHUYHOT'O CJI0SI, B KOTOPOM KOHIICHTpAITHS
PacTBOPEHHOIO BelIecTBa OOJIbIIE, YEM B HCXOJHOM PacTBOPE;

b) ¢opmupoBanue y mOBEpXHOCTH MeMOPAHEI CII0S ACCOIMHPOBAHHBIX BEICOKOMOJIEKYISPHBIX
COCIMHEHUH;

B) dopMupoBanue y moBepxHOCTU MeMOpaHBI 0caKa, BKIFOYAIOMIET0 KOJUIOUIHEIC H B3Be-
LI€HHBIC OPraHUYECKUE U HEOPraHUYECKHIE BELIECTRA.

KoHneHTpanuoHHas U rejepas NOJISpU3alus - IBICHHUS:
A) obpatuMsle;

b) crannonapHsle;

B) HeoOpatumele;

I') muHaMuYecKue.

OcHoBHas [IpHY¥Ha CHIDKEHHs IPOHULIAEMOCTH B IIPOLiecCe MEMOPAHHOIO pa3ie/ICHHSL:
A) KOHIICHTpAIMOHHAs IOJIpH3aLKs;

b) reneBas nonspusanms;

B) sakannuBaHue Ha IOBEPXHOCTH OCalKa.

VHTeHCHBHOCTE POPMHUPOBAHHS HA IIOBEPXHOCTH MEMOPAHBI OCaIka 3aBUCHUT OT:
A) runpoUIBHOCTH MaTeprana;

b) n3era-noTeHnana NOBEpXHOCTH MaTepuaa;

B) pasmepoB nop MeMOpaHsl;

I') Temnepatypsr;

1) pH.



10.

11.

12.

Poct runpodgunbHOCTH MEMOpPaHBI CIIOCOOCTBYET:

A) yCKOpEHHIO CHIKEHHS IPOU3BOIUTENBHOCTH 3a CUeT 3D (PEKTOB OCAXKIEHUS JACTHII;
b) 3ameuieHnro CHIXXEHHUS IPOU3BOUTENEHOCTH 32 CYeT 2P (HEKTOB OCAXKIEHHUS YACTHIL;
B) He oxasbIBaeT BIMAHMA Ha XapaKTep H3MEHEHUS IPOM3BOUTELHOCTH BO BPEMEHH.

Jzeta-noreHnuan MeMOpaHs! ¢ poctom pH:

A) yBenu4YMBaeTCH;

b) ymeHnbinaercs;

B) xapakrep 3aBHCHMOCTH OIpeAETSETCS MPUPOIOH MaTepHraa.

K cnocobam cHuXeHHSs MONAPH3alMOHHbIX SBICHAH 3a CYET IIPeABAPHUTEBHON 00paboTKH
PacTBOPOB OTHOCSTCS:

A) dunprpanus;

b) xoarynsmus;

B) obe33apaxuBanue;

I') m3menenue pH pactBopa;

J1) ymMsiraeHue BOJBI;

E) noBenmnenue teMmneparypsl pacTBOpa.

K cnoco6am cHIkeHMs NONSIpU3alOHHbIX SBICHUH 3a CUET H3MEHEHHS MapaMeTpOB MPOBe-
ZIeHUs IPOoIIecca OTHOCSTCS:

A) CHIXXEHHE CKOPOCTY IOTOKA BI0JIb MEMOpPaHBI;

B) TypOynu3anus noToka;

B) BBenieHNE B IOTOK r€TEPOTE€HHBIX YaCTHIL;

I') u3menenue pH pactBopa;

J1) ymsiraeHue BOBL

OcHoBHBIE CTIOCOOBI pereHepanu MeMOpaH:
A) peBepCHUBHBIN II0TOK KOHIIEHTpATa;

b) mexanuyeckasi O4NCTKa;

B) xumugeckas ouncTKa.

JIJi XHMHUYIECKO# pereHepanuy MeMOpaH HCIIONb3YIOT:
A) HeopraHU4ecKUe KUCIIOTH];

B) opranmueckue KHCIOTEI,

B) nosiMMepHbIE 3JIEKTPOJIUTHI;

") I1AB;

1) pactBOpHTENH;

E) ciuptsl.

B xadecTBe CTEPIIN3YIOIUX areHTOB IpU 00paboTke MeMOpaH IPHUMEHSIOT:
A) BoasiHOI map;

b) ¢opmanus;

B) TMMOHHYIO KHCIIOTY;

') mepekuch BOIOpOAa;

IN) aTaHON;

E) cepnyro xucnory.

B cocTaB MeMOpaHHOTO 3JIEMEHTa BXOIAT:
A) memOpaHa, JpeHax;

b) memOpana;

B) memOpana, IpeHax, repMETHK.



13. HeckoiibKO MeMOpaHHBIX 3]IEMEHTOB, 00bEIMHEHHBIX 00IIel KaMepoi cOopa nepmeara o6pa-

14.

15.

3YIOT:

A) MeMOpaHHBII MO b,
b) MmemOpaHHyIO YCTaHOBKY;
B) meM0OpanHsIit anmapar.

Mem6paHHBIE 37IEMEHTBI MOTYT OBITE:
A) IUIOCKUMHU;

b) pynounubMu;

B) narponsBIMY;

I') TpyOuaTeivu;

1) KanuIIspHBIMH.

Ha puc. IIpEeaCTaBJICHA CXEMa MeM6paHHOI‘O pa3aciICHus C:

A) nuaduibTpanmei;
b) neppanopanueii;
B) munennsapso-
YCUJICHHO# yIIbTpa-
bunsTpanuei.

pUTENb

WCXOIHBIN
pactBop

YUCTBIA pacTBo-

1
i

nepMear

—

D

5.2. HpomemyTquaﬂ ATTECTAllMs 110 HTOIraM OCBOCHH A THCIHHIIINHbI

KOHTpOJIBHBIe BOIIPOCHI JIsl IPOBEACHUA npomemmimoﬁ aATTCCTAINH (3K33M€Ha):

Mewm6pannusle Matepransl. [lomumepsl. 'ubkxocts nenu. MonekynspHas Macca. MexMoIeKy-
JAsIpHOE B3amMopekcTBHe. DH3MYecKoe COCTOsHHE. TepMuyeckas M XUMHYECKas CTaOMIIb-
HOCTh. MexaHnueckue cBOMCTBa. PacTBOpHI U paciuiaBbl TOJUMEPOB.

MembpaHHBIe TOTUMEPEL: TIOPUCTEHIE H HEMOPUCTHIE MEMOPaHEL

[TonuMmepHBIe 3NeKTPONUTEL. [101H3IeKTPONUTHEIE KOMIUIEKCEL. MyJIBTHCIIONHBIE CHCTEMEL
Buonoruueckue membpansl. MoaenupoBanue 6HOIOrHIeCKUX MeMOpaH.

Heopraaunueckue memOpansl. MemOpaHnsl 13 MEKPOIIOPHUCTOTO CTEKJIa. MeTaUTHYECKHE MEM-
Opanbl. MemOpans! U3 kepamuku. MemOpass! u3 rpagpuTa.

MeTo1bI MOTy4eHUS CHHTETHYECKUX MEMOPaH:
MeToI6I TOJTyYeHUsT CHHTETHYECKUX MEMOPaH:
MeTop! OTydeHMsSI CHHTETHIECKUX MeMOpaH:
MeTombl oTy4eHHs] CHHTETHIECKAX MeMOpaH:
. MeTomp! moaydYeHHs] CHHTETHIECKHX MeMOpaH:
. MeTtoap! Moay4YeHus] CHHTETUIEeCKIX MeMOpaH:
. Cioco6s1 Moguduxanuu meMOpaH: pusmdeckas MoguUKanus.
. Cioco0s1 MogupuKkanuy MeMOpaH: XUMHYECKas MOAUQUKAIIHS.
. Cnoco6s1 Moaudukanuu MeMOpaH: KOBaJICHTHAs U HEKOBAJICHTHAS MMMOOHWIHM3AlUS aKTHB-

HBIX KOMIIOHCHTOB.

uHBepcus das.
KOMIIO3UTHBIE MEMOPaHBL.
TPEKOBBIE MEMOpaHBI.
II0JIBIE BOJIOKHA.
3JIEKTPOCIIMHUHT .
3D-npuHTHpOBaHUE.

15. Mopdonorust MeMOpaHBI: CIIOCOOBI €€ PETYIHPOBAHUS.
16. MeToip1 onpeieNieHus CTPYKTYPHI ¥ CBOMCTB MeMOpaH. O01mas mOpHUCTOCTb.
17. MeToie1 onpeiesieHus CTPYKTYPBI U CBOMCTB MeMOpaH. Pazmep mop.



18. MeToibl olipesienieHus CTPYKTYPbl M CBOMCTB MeMOpaH. PH3HKO-MEXaHUYECKUE XaAPAKTEPH-
CTHKH MeMOpaH.

19. MeToe1 onpeneneHus CTPyKTYpBI ¥ CBOMCTB MeMOpaH. TexXHOIOTHIecKre CBOMCTBA MEM-
Opas.

20. MeTtonsl onpeneneHus CTpyKTyphl B CBOHCTB MeMOpaH. MeTombl KaTmOpOBKH IOPUCTHIX MEM-
OpaH.

21. BapomeM6OpanHbie iponiecchl. MukpoduisTpanus.

22. bapomeMOpaHHbIE IPOLECCHL. Y IbTpaQuIbTpaIlHs.

23. bBapomemOpannbie nporeccel. HanopunpTparms.

24. bapomem6OpanHbIe nponeccsl. OOpaTHEI 0CMOC.

25. luddysnonnsie MeMOpaHHBIE TpoLiecChl. Pa3/ienenue ra3oBeIX cMECei.

26. Iuddy3uonnsle MeMOpaHHBIE Ipoliecchl. Jlunamus.

27. Mubdy3nonHbIe MEMOpaHHBIE IpoLiecchl. MeMOpaHHast SKCTpakIus (KUIKHE MEMOpPaHBI).

28. TepmomembpanHbie Iporieccsl. MeMOpaHHas AUCTUILIALHNS.

29. TepmomemOpanHbie mporiecchl. [lepBanopanus.

30. DnexTpoMeMOpaHHbIE IPOLECCHL. DIEKTPOITAIIH3.

31. Ionspu3zanuoHHbIe sBiieHUs. KOHIIEHTpallMOHHAs MOJISIPU3ALIHS.

32. Ilonspu3anuoHHble sSBIeHU. | 'eneBas noaspu3anus.

33. Tlonspu3zamnuonHsle siaeHus. OcagkoobpazoBanue Ha MeMOpaHe.

34. BiusiHuE NONSAPU3ALMOHHBIX SBICHUM HA yACIBbHYIO IPON3BOAUTEIFHOCTE MEMOpaH.

35. Cnoco0OBI CHIDXEHHUS BIMSHUS MOJSIPU3allMOHHBIX siBlieHui. [IpeaBaputensHas o6paboTka
pasiesieMbIX pacTBOPOB. Vi3MeHeHus napaMeTpoB IIPOBEICHHS IPOIieccoB. Perenepaius
MeMOpaH.

36. MeMOpaHHast TeXHUKA. ATIIapaThl C IUIOCKAMH, PYJIOHHBIMH, IaTPOHHBIMH, TPYyOUaTBIMU
MeMOpaHHBIMHU JJIEMEHTaMH.

37. MeMb6panHbie ycTaHOBKH. KOHTpoIb, ynipaBieHue. Pexynepanus SHEpIruu.

38. MeMOpaHHEIe YCTaHOBKH. Perenepariusi MeMOpaH.

39. IpuknanHas MeMOpanHas TexHoIorus. JlnadunsTpanus (Ha moOoM IpuMepe).

40. IpukiaaHas MeMOpaHHas TeXHOJIOTHs. MUIEIUIIpHO-yCUIeHHas yabTpa®UIbTpalys (Ha JIFo-
6oM mpumepe).

41. IlpumeHeHHe MEMOPaHHBIX IIPOIECCOB B OHOTEXHOIOTHH.

42. MemOpaHHbBIE PEaKTOPHI.

43. TlpumeHeHHEe MEMOPaHHBIX IPOIIECCOB B MEAULIUHE.

44. MeMOpaHHBIE TTPOLIECCH B BOAOIIOATOTOBKE M BOJOOYHCTKE.

45. MeMOpaHHBIE POLECCH] U IEpepabOTKa MPOMBIIIIEHHBIX OTXOI0B.

46. Vicionp3oBaHHEe MEMOpaH IIpY HOJYy4EHUN CBEPXYMCTOH BOJIBL.

47. [IpumeHeHre MeMOpaH NpH JeTHApPaTalliy 3TaHoIA.

48. MemGpans! B porieccax HepTenepepaboTKu.

49. Vicnonb3oBanue MeMOpaH Il H3BJICUCHUS 1apOB OPraHUYECKHX BEIECTB.

50. MeMOpaHHbIe TEXHOJIOTHH B IIpolieccax 00eccoNrBaHms MOPCKOH BOJBIL.

5.3. CamocTosiTesbHasi padoTa o0y4damerocs
Bonpoce! 1isi mpoBeeHHs] KOHTPOJIA CAMOCTOATEILHOM padoThI:

[MpumeHeHre MEMOpPaHHBIX IIPOLIECCOB B OMOTEXHOJIOTHH.
MeMOpaHHBIE pEaKTOPBL.

[TpumeHeHne MEMOpPAHHBIX IIPOLIECCOB B MEIUIIUHE.
MemOpaHHBIE IIPOLIECCHL B BOJOIOAIOTOBKE B BOJOOYHCTKE.
[epepaboTKa MPOMBIIIIIEHHBIX OTXOMOB.

Ceepxuucras Boza.

Jeruaparanus 3TaHoja.

Mewmb6pansl B mmporieccax HedrenepepaboTKy.
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9. W3BneueHue IIapoB OPraHu4YCCKUX BCIIIECTB.

10. OGecconuBaHuEe MOPCKO# BOJIBL

KonTponsHbIE BOIPOCH 1. 5.3. BKIIOYEHHI B IEPEUCHE BOIIPOCOB ISl IIPOBEAEHHS TEKYINETO KOH-
TPOJI yCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTECTAIMH IO HTOraM OCBOEHMS JUCLAILIAHEL

@oH/ OIEHOYHBIX MAaTEPHAJOB U1 IPOBENCHMS aTTECTAlMH YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHIMH 00y4aromuXxcs M0 JUCHUILTHHE 0QOPMIISIETCS OTACIBHBIM JOKYMEHTOM.

6. YYEBHO-METOJIUYECKOE U UTH®OPMAIITMOHHOE
OBECHEYEHME JUCHUITIJINHBI

6.1. Kuuroo0ecmne4yeHHoCcTh

HawmmeHnoBanue nutepaTypsl: aBTOp,
Ha3BaHUE, BUJ U3aHUs, H3/1aTEIHCTBO

T'ox w3manus

KHHUI'OOBECITEYEHHOCTbD

Hanugue B snexTporHOM Karanore 95C

OcHoBHas IHTEpaTypa

Kozaneposa O.A., Kum K.b., Hudranmmes 2019 https://www.studentlibrary.ru/ru/book/IS
C.1. MemOpannsie npouecchl. Bopo- BN9785000324325.html
Hex: BI'VUT.
®a3putona J[. 1. MembpanHbie mpoliec- 2018 https://www.studentlibrary.ru/ru/book/IS
CHI pa3Jie/ICHUS. BN9785788225289.html
Kazans: KHUTY.
BongsipeB A.A. buomemOpanoOTHs. 2008 https://znanium.com/catalog/document?id
Hosocubupck: COY. =16916

| AmemuH B.I'. CnexTpockonudeckue Me- 2008 75 ned. 3x3. B bubmioreke Bial'y

TOABI aHAJW3a: MPAKTHKyM. Bragumup:
Bal'VY.

JlomoTHUTEIbHAS JTUTEPATYPa

Huxudopos 10.B., Kazakosa A.A., Ane- 2019 https://www.studentlibrary.ru/ru/book/IS
xuaa M.B. Ipoueccer nuddy3un u an- BN9785703852057.html
copOIvy B MHKEHEPHBIX 3a1ayax. [Ipu-

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

yMaHa

Tapannesa K. P., Tapannes K. B. [Ipo- 2019 https://znanium.com/catalog/document?id

IIECCHI U ammapaTbl XAMUYECKOH TEXHO-
JIOTHU B TEXHUKE 3aIUTHI OKPY>KArOLIEH
cpensl. M: THOPA-M.

=367311

6.2. Ilepuogudeckue H3JaHus

KypHasr:

«Ycrnexu XUMUN»

«XHMHS ¥ XUMHYECKask TEXHOIOTHUSD
«bHOMEIUITUHCKAST XUMHUSI»

«MemOpaHb! 1 MeMOpaHHBIE TEXHOJIOTHKY http://www.memtech.ru/index.php/ru/journal




6.3. UaTepHeT-pecypcehl.

1. WudopmanuonHbI pecype kabenpsl MeMOpaHHO#M TexHONMOTHH Poccuiickoro XuMuKo-
Texnonoruueckoro YHuBepcurera um. JI.1. Menneneena:
http://www.membrane.msk.ru

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

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

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

5. http://www.sciencedirect.com

. http://chemteq.ru/lib/book

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

6
7. http://www.chem.msu.su/rus
8
9

http://www.elsevier.com/

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIIIIIMHBI

JIsist peasii3aiiy JaHHOU JUCHHILIMHBI HMEIOTCS ClielHalIbHble IOMEIIECHUS IS [IPOBEICHHS
3aHATHH JEKIUOHHOI0 THIIA, 3aHATH# Ta0OpaTOPHOTO TUIA, IPYNIOBBIX U HHAUBUAYAIBHBIX KOH-
CyJbTallKi, TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTalllH, a TAK)KE MOMEINEHHS I CaMOCTOs-
TeNIbHOM paboTsl. JlabopaTtopHble paboTHI IPOBOIITCS B TabopaTopuu Kadenps! xumuu Bal'y.



Pabowas mporpamMMa JUCIUILTAHEI COCTaBIIEHA B COOTBETCTBUH ¢ TpeboanusMu PI'OC BO mo

HanpasieHuio noarotosku 04.03.01 Xumus.

Pabouyro mporpammy cocraBm‘x/———///'/‘—“ - I.X.H. mpodeccop xapeapbl XUMUH

Cwmupnona H.H.

Peuenm
K.X.H. Be[Il.H.C. JJaboparopun xumudeckoro aganuza OI'BY «DenepanbHblil IEHTP
OXpaHbI 3ﬁopOBbﬂ #uBOTHBIX» bonsimaxos J1.C.

ITporpamma paccMoTpeHa ¥ onoOpeHa Ha 3acefaHiy Kadeapbl XUMUH
IIpotoxon Ne /0 ot 24.06. 292/ 20 roma
3aBenyromui kadeapoit /&[}/Zm?’ /Kyxtun B.A./
Pabouas mporpaMmma paccMOTpeHa i d%peﬂa Ha 3acelaHiy y9eOHO-METOJHYECKON KOMHCCHH HAIIpaB-
nesus  04.03.01 Xumus.
Iportoxon Ne 70 or X4.04- 207/ 20 roma
[Ipencenarens KoMuccHu %{M,‘;‘; /Kyxtun B.A./
(®UO, nognuce)




JIMCT HEPEYTBEPXJAEHUA
PABOYEN ITPOT'PAMMBI TV CILIATIIMHBI

Pabouas mporpamma ogoOpeHa Ha y4eOHBIH IO

ITporoxon 3acenanus kapenpsr Ne oT roja

3aBenyromui kadenpoi

Pabouas nporpamma onoOpeHa Ha y4eOHBIN rof

IIpoTokoun 3acenanus xadenpsr No oT rojga

3aBeayromuii xahenpoi

Paboygas nporpamma ogobpeHa Ha y49eOHBIH rof

[TpoTtokomn 3acenanus kadenpsr Ne oT roga

3aBenyromuii kadenpoii
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MEMBPAHBI U MEMBPAHHBIE TEXHOJIOI' M
00pazoBaTebHOM IPOrpaMMel HanpasieHus noarorosku 04.03.01 Xumus
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W3MEHEHUS paboyeii mporpamMmel TeIb (HOMep | ;aTa mpOTOKOIa
[ 0J5(0) 3acenaHus Kadeapsr)
1
2
3aB. Kadenpoi / /
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