MunucrepcrBo oopa3oBanusi H Hayku Poccniickoii ®@enepanun
®denepanbHOE TOCYIaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE yUpeXKIeHUE
BBICIIETO MPo(dheCcCUOHATBHOr0 00pa30BaHus
«BaaguMHpcKuil rocyapCcTBeHHbIH YHHBEPCHTET

umenu Ajiekcanapa I'puropseBrnuya u Hukonas I'puropseBuua Cr1oJ1eTOBBIX)
(Baly)

e NC-RUN 750

\ WHWCTe

X .\v&up‘pul.‘n,w:e o
andAMMun..

Chyy

LR <Y

«YTBEPXJIAIO

eP a3y .y
SOPIORy,,
- < ;

IIpopexTop

s e

A. A. IlandpunoB
« 0 » OA, 2015 r.

PABOYASA ITPOI'PAMMA JUCIIMITIMHBI
TEXHOJIOTMSI MEMBPAH H MEMBPAHHBIE TEXHOJIOTHH

Hanpasienne noaroroBku 18.04.02 «3JHepro- U pecypcocOeperaroliye mpoueccs B
XUMHAYECKOU TEXHOJIOTUH, HeQTEXUMUHN ¥ OMOTEXHOJIOTHI

IIporpamma noaroroBku: «MemOpaHHasi TEXHOJIOTHSA»

YpoBeHb BbicHIero 00pa3oBaHusi Marucrparypa

®OPMA OBYYEHUS OYHAS
®opma
T I | >
v anen Jlexuumu, RIS Jafopar CPC, | npoMexyTO4YHOro
CemecTp | KOCTb 324. 3aHSATHSA, | paboThI,
yac. yac. KOHTPOJIS
e/, yac. yac. yac.
(3K3./3a4er)
2 4(144q) 18 18 36 712 3a4eT C OLIEHKON
3 5(1809) - 36 18 90 KP, sx3amen (364)
3ayeT ¢ ONIEHKOH,
24 18 54 54 162
ko U KP, sx3amen (364.)

r. Bnagumup, 2015 r.




. HEJIM OCBOEHUSA JUCHUIIJINHBI

[enssmu  ocBoeHus auctMIUiuHbl «TexHomorus wmemMOpaH ©u  MeMOpaHHBIE
TEXHOJIOTUW» SIBISAIOTCS H3YyYEHUE TEOPETUYECKMX OCHOB CO3JaHHSI IOJMMEPHBIX
MeMOpaH M MPOLIECCOB, MPOTEKAIOIMIUX MPH WX HCIOJIB30BAaHUH, CIHOCOOOB MOTYyYEHUS
MEMOpaH ¥ TEXHOJIOTHH UX UCIOIb30BaHMUS.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

HacTosimuii Kypc BXOAUT B COCTaB BapUATUBHOM YacCTH JUCLMUILIIMH MarucCTpaTypsl
[0 HaMpaBICHUIO «DHEPro- MW pecypcocOEeperammmue MpoIecchl B XUMHYECKOU
TEXHOJIOTUU, HEPTEXUMUU U OHOTEXHOJOTUM». M3ydeHue AUCHUILIMHBI 0a3upyeTcsl Ha
CIEAYIONINX TUCIUIUIMHAX OaKagaBpuara:

- OpraHn4ecKas XuMus

- XUMHS U HU3UKA IOJTMMEPOB

- IIPOIIECCHI U anmnapaThl XUMHUYECKOU TEXHOJIOTUH

Maructparypsl:

- COBPEMEHHBIE METObI UCCIICIOBAHUS B XUMHUH.

HucuumHa «TexHonoruss meMOpaH U MeMOpaHHbIE TEXHOJIOTHU» HE00XoauMa
U1 U3y4eHUs: AUCHUIUIMHBI «COBpPEMEHHbBIC TEXHOJIOTMM MEMOpaH» U BBINIOJHEHUS
MAarucTepCKON AUCCEPTALIUU.

11l KOMIHETEHIIMU OBYYAIOLETOCSA, ®OPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUA JUCHUIIVIMHbI

B mporecce ocBoeHHs] MaHHOW IUCIMIUIUHBI CTYIEHT (OPMHUPYET CIEAyIOIIHe
KOMIIETEHIINH:

- CIOCOOHOCTH K MPO(eCCHOHANBHOMN 3KCITyaTalliid COBPEMEHHOTO 000pyA0BaHNUs
U MpUOOPOB B COOTBETCTBHHM C HampaBieHueM u npoduiem noarorosku (OI1K-3);

- CIIOCOOHOCTh MCIOJB30BaTh COBPEMEHHBbIE METOJIMKH U METO[Ibl, B IMPOBEICHUU
DKCIIEPUMEHTOB W WCITBITAHUHA, aHATU3UPOBATh MX PE3YyNbTAaThl M OCYIIECTBISATH HMX
KOHKpeTHYI0 nHTeprnperaruio ([1K-4);

B pesynbTate OCBOCHHWS AMCUMIUIMHBI OOYYArOMIMICS IODKEH JAEMOHCTPUPOBATH
ClIeTyIoIre pe3yabTaThl 00pa30BaHUS:

3HaTh:

- TEOpETUYECKHE OCHOBBI MeMOpaHHbIX mporeccos (ITK-4);

- BJIMSIHAE PA3JIMYHBIX (PaKTOPOB HA OCHOBHBIE TapameTpsl MemOpan (I1K-4);

- OCHOBBI MpoeKTUpoBanue GunpTpyromux cucreM (OITK- 3);

YMmern:

- o00paTh K JAaHHOMY IPOLIECCY COOTBETCTBYIOUIYI0 MEMOpaHy U MPEMJIOKHUTD
ontuMaleHyto GuibTpyromyto cuctemy (I1K-4)



- OCJICHAIIPABJICHHO M3MCHATH TCXHOJIOTHUYCCKHUC IMapaMETpPhI IMOJTYUCHHA MCM6paH
(OTIK-3).

Baaners:
- METOJIOM pacyera ¥ MpoeKkTupoBaHus MemOpaHHbix cucteM (OIIK- 3, I1K-4).



IV. CTPYKTYPA U COAEPKAHUE IMCIUITJINHBI

OO6mr1ast Tpy10€MKOCTh TUCITUTIIMHBI COCTABISAET 9 3a4eTHBIX eNUHMUIL, 324 4acOB.
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2 cemecTp:

Jlekuunl-2, B KOTOpBIE BXOAUT: pa3aea 1

Pa3jien 1 Dransl pa3BUTHS MEMOPAHHON TEXHOJIOTHUHU.

PaccMoTpeHsl mcTOpus pa3BUTHS MEMOpPAHHBIX IPOIECCOB, MECTO MEMOpPaHHBIX
MPOLIECCOB B PSAY JPYrMX NpPOLECCOB pa30aBiieHUs (IUCTUIUIALMM, BBIMOPAXUBAHUSA,
ANEKTPOANATN3Y U T.I1.).

Jleknuu 3-4, B KOTOpbIE BXOAUT: pa3aena 2

Paznea 2 /luddysnonnsie MeMOpaHHBIE TPOIIECCHI

PaccMmoTpensl MeMmOpaHHBIE TMPOIECChl (MUKpODUIbTpaIus, yJIbTpaduibTpalus,
oOpaTHBIM OCMOC, MbE30/IUATU3, TUATU3, TEPMOOCMOC H JIp.) U JBIKYIIHECS CHUJIBI dTUX
npoueccoB.  IIpencraBneHsl  (DEHOMEHOJIOTMYECKUE  YpPABHEHUS,  CBS3bIBAIOIINE
MAaCCOIIEPEHOC C IBMKYIIEHCS CUIION TTpolecca.

Jleknuu 5-6, B koTOpBIE BXOAUT: pa3aena 3

Pa3znes 3 ®a3oBoe pazjeneHue B MOJTUMEPHBIX CUCTEMAX

JleTanbHO OMMCaHBI OCHOBHBIE MPUHIUIBI (POPMOBaHUS MEMOpaHbI C TOMOIIBIO
MeToaa mHBepcuu ¢as. PaccMOTpeHBI TEPMOIUHAMUYECKUE U KUHETUYECKUE TPUHITUIIHI
dazoBoro pasneneHus pacTBOPOB MOJIUMEpPOB. [logpoOHO paccMOTpeHbI MPOLECCHI
OCQXKJICHUS ITyTEM TIOTPY)KEHHUS B HE PAaCTBOPHTEITb.

Jleknuu 7-9, B KoTOpBIE BXOAUT: pa3ae 4

Pa3nen 4 BausiHue pa3innyuHbIX apaMeTpoB Ha MOPGOJIOTHIO MEMOPAH.

PaccMoTpeHsl BiusHHE BBIOOpA CHCTEMBI PACTBOPUTEIH/HE PACTBOPUTEID,
KOHIIEHTpAIUs MOJIMMEPOB, COCTaB KOAryJIsIIUOHHON BaHHBI, COCTAaB pacTBOpa MOJUMEP U
Mopdonoruo MmemOpaH.

3 cemecTp:

IIpakTuyeckue 3ansiTus 1-SHenens, paccMOTpeHHe BOIIPOCOB pa3jiesa S:

Pasznen 5 Xapakrepuctuku MmeMOpaH



PaccMoTpeHbl 0COOEHHOCTH OTIPEEIICHHS XapaKTEPUCTUK MEMOpaH B 3aBUCUMOCTH
oT TMna MeMmOpaHbl (MOpucTas WM Hemopucras). PaccMoTpeHbl METOnIbl OmpeneneHus
XapaKTEPUCTUK MOPUCTHIX MeMOpaH (oIpeselieHne pa3Mepa mop, pacupeaeieHue nop mno
pa3MepaM, TOJIMHBI BEPXHETO CJIOS, TOYKA MYy3bIpbKa, WU3MEpPEHHUS NPOHUIIAEMOCTH,
pPTYyTHasi TOPOMETPUS U T.J.) U HEMOPHUCTHIX MEMOpaH (IIPOHHMIIAEMOCTh K Ta3aM WU
KUJKOCTSIM, TEMITEpATypa CTCKIOBAHHUS).

IIpakTuyeckue 3ausiTus 6-10Heness, paccMoTpeHHe BONPOCOB pa3jes 6:

Pa3znesn 6 MemOpaHHbBIC TPOIECCHI

Knaccudukanus wmemOpannbix mporueccoB [1O  aBmwkymied cuiie mporecca.
PaccMmoTpeHbsl ocMoTHYECKHE SBJICHMS, HaOmoJgaeMble B MeMOpaHax B IIpoliecce
Macconeperoca. [lokazanbl ciydyan 00s3aTEIBLHOTO y4yeTa OCMOTHYECKOTO JIaBJICHUS B
MEMOpaHHBIX Tpoleccax. PacCMOTpeHbl TEOpPETUYECKHUE OCHOBBI MHMKPODUILTPAIUU,
yabTpaduiIbTpalu o0paTHOTO ocMmoca. [IpuBeneHbl CpaBHUTEIbHBIE XapaKTEPUCTHKU
ATUX TIPOILIECCOB, PACCMOTPEHBI OCOOCHHOCTH TOJMMEPHBIX MeMOpaH IS JTUX
MIPOILIECCOB.

IIpakTuyeckue 3anusitus 11-14nenessi, paccMoTpeHue BONPOCOB pas3jie /:

Pa3znen 7 TepmoMeMOpaHHBIE ITPOIECCHI

PaccMmoTpensl mporiecchl  MEMOpaHHOM JUCTWUISIUMK, YPAaBHEHHS Y HICOHA,
Maprynmuca u Ban Mape, mnapametpsl mporecca. (OcoOEHHOCTH MeMOpaH s
TEPMOMEMOPAHHOTO TTpolLIecca.

IIpakTuyeckue 3ausiTusi 15-18Henesisi, paccMoTpeHne BONPOCOB pa3je 8:

Pa3jen 8 OcHOBBI TPOEKTUPOBAHKSI MEMOPAHHBIX (PUIBTPYIOIIUX CUCTEM.

PaccMoTpeHBbl JTOCTOMHCTBA M HEJAOCTATKH JBYX OCHOBHBIX THIIOB PabodMx
MOAYJIEH, PpEXKHUM TYNUKOBOW (uuibTpanuu W pexkuM (GUIBTpAIMM W3 TOTOKA
MEePHEHANKYJISIPHOTO HANpaBJICHUIO TpaHcmopTa. PaccMoTpeHbl pexuMbl pabOThI MpHU
MONMEPEYHOM TIOTOKE, TMapajuleibHBI TMOTOK, MPOTUBOTOKH, TMOMEPEUYHBIM TMOTOK,
uaeanpHoe cmernieHue. Kackamueie pexuMbl padoThl. HeoOXoaMMOCTh HUCIOIB30BaHUS
KaCKaJHbIX pexuMoB. IIpumepsl odGopMIICHUS CHCTEM pa3/ClICHUS IOJyYCHHS
CBEPUYHUCTOMN BOJIbI, 00ECCOIMBAHUS MOPCKOM BOBI, JETUIApaTaIis dTaHojIa.

JIABOPATOPHBIE PABOTHBI

JlaGopaTopHble 3aHATUS MMEIOT LENb MPUOOPETEHHS] MPAKTHUECKUX HABBIKOB I10
MOJIy4YEHHUI0 MeMOpaH, OLIEHKH KauecTBa Moy4eHHoN npoaykuuu. [loarotosky k inadopa-
TOpHOU paboTe u ee opopmiIeHHE CTYIAEHThI BBITOJHIIOT BHEAYAUTOPHO B COOTBETCTBUU
CO CTaHAapTOM YHUBEpcUTETa. BbIMoNHEeHHbIE pa0OThI 3alMILIAIOT, AHAITU3UPYS MOTyUYEH-
HbI€ PE3YJIbTAThl U TEOPETUUECKU OOOCHOBBIBAS UX.

Ilepeuensb 1abopaTOpPHBIX padoT:

1. Omnpenesienue ocagutebHOro yuciaa 40% pacTBopoB N0 OTHOLIEHHMIO K
¢popmoBounomy pacropy I1A-6.

OcanurtenbHasi CHOCOOHOCTH SIBISIETCSI Ba)XKHOM XapaKTEPUCTHKOW OCAAUTENs B
npoueccax BbIJEJIECHUS BBICOKOMOJIEKYJSIPHBIX COE€OUHEHWH u3 pacTBopoB. OHa



OnpeesieT He TOJIbKO MOJHOTY, HO U CKOPOCTh OCaxjaeHus. B MeMOpaHHBIX mpolieccax
OT HEE 3aBUCHUT CTPYKTypa MeMOpaH. Ha npakTuke 3Ty XapakTEpUCTUKY YaCcTO OLIEHUBAIOT
10 OCAJUTEIILHOMY YHCITY.

2. N3roropiieHne MUKPOGUIbTPALIMOHHBIX MeMOpaH Ha ocHoBe ITA-6.

3. H3roroBiaenne MUKPOQUIbTPALMOHHBIX MeMOpaH Ha ocHOBe ITA-66.

4. N3rorosienne  MUKPOPMIBTPANMOHHBIX MeMOpPaH Ha  OCHOBe
NOJINCYJIb(POHA.

[Tonyyenne  MHUKPOPWIBTPALIMOHHBIX MEMOpaH Ha  OCHOBE  IOJMaMUOB
WHBEPCUOHHBIM CIIOCOOOM SIBIISIETCS TUIWYHBIM U HIUPOKO HCIIOJIB3YEMbIM CIIOCOOOM.
OnHako, XapaKTEpUCTUKNA KOHKPETHOTO MOJMMEPA BHOCAT B TEXHOJOTHYECKUN MPOILIECC
CBOM 0COOEHHOCTH. (O3HAaKOMJICHHE C OSTUMH OCOOEHHOCTSMHU SBJISIFOTCS 3a/adyamu
1a00paTOPHBIX PadoT.

5. IToBepxHocTHAast MOAUpUKALMA MeMOpaH.

N3BecTHO, 4TO CBOWCTBAa MEMOpaH BO MHOI'OM OMPEIEISIOTCS UX MOBEPXHOCTHBIMU
cBoiicTBaMHu. [lo3TOMy MCIONIB3ysI TOBEPXHOCTHYIO MOJIU(DUKAIIMIO MOKHO 3HAUUTEIIBHO
U3MEHUTh TAaKU€ XapaKTEPUCTUKU MEMOpaH, KaKk CEJIEeKTUBHOCTb, MPOU3BOIUTEIBHOCTD,
AIICKTPUUYECKUH 3apsii, COPOIITMOHHYIO CIIOCOOHOCTD.

6. O0bemHas moguukanua MmeMOpaH.

C noMonipio 00beMHON MOIU(PUKAIMN MOXKHO 3HAYUTEIBHO U3MEHHUTHh CTPYKTYpPY
MeMOpaH U TEM CaMbIM M3MEHUTh UX MEXAHMYECKHE CBOMCTBA, YTO OUYEHb BAKHO MPHU HX
nepepadoTKe.

7. N3mepenue Bsi3kocTu GopMoBOUHBIX pacTBOpoB I1A-6.

BsizkocTHbIE  CcBOMCTBA (DOPMOBOUHBIX PACTBOPOB  SBISIIOTCS  BaXKHEHITUMU
XapaKTEepUCTUKAaMU B TpoIecce mepepadoTku ux B MemOpanbl. [loaTomy mpuobpereHue
HABBIKOB 10 UX OMPEAEIICHUIO (POPMUPYET LIEHHBIN OMBIT y UCTIBITATENS pabOTAIOIIETO B
00J1acTh MEMOpPaHHBIX TEXHOJIOTUM.

8. Onpenesnenue NPOU3BOAUTEILHOCTH MOJUAMHUIHON MeMOpPaHbI.
Q. OmnpenesieHue TOYKH My3bIPpbKa MOJHAMUIHOA MeMOpPaHBI.
HNPAKTUYECKUE 3AHATHUA:

Ha mpakTruecknx 3aHATHSX CTYACHTHI PEMIAIOT 33aa4M U PaCCMaTPUBAIOT BOIIPOCHI
TEM, KOTOpbIE ITPEACTaBIEHbI B TEMAaTUYECKOH TIJIaHe JaHHON pabouel MporpaMMBbl.

V. OBPA3OBATEJIBHBIE TEXHOJIOTI'NU

[Ipu ocBoeHHM Ja00PATOPHOIO NMPAKTHKYMA MarucTpaMm MpeiiaraeTcs
paboTa B MaJIbIX TPYIIax:

- yueOHas rpynmna pa3OuBaeTcs Ha HECKOJbKO HeOoNbMX rpynn — mo 3-4
YenoBeKa

- KaXk/1as TpyIIIa MoIy4aeT cBOE 3aaHne

- MPOLIECC BBIMOJIHEHUS 3aJjaHus B TPYIIE OCYIIECTBIISIETCS HAa OCHOBE OOMeHa
MHEHHUSMH, OL[CHKaMH.



Jlnst 3akpermieHds MPOMIEHHOr0 Marepuana MarucrpaM MpeiaraeTcs eJoBbie
urpbl. llenb posieBbIX UIp — HMUTALMS CTYJEHTAMU pealbHO MNPOdecCHOHATbHON
JESTEIBHOCTU C BBITIOJIHEHUEM (PYHKIIUU CIIEIUATMCTOB HA Pa3IUYHBIX pa00UNX MECTax.

Kpome Toro ucnonszyrorcs meroabl |'T — 3TO mpuMeHEHHE KOMIIBIOTEPOB IS
J0CTynla K HWHTEPHET pecypcamH, HCIOJIb30BAHHE padOYUX MpOrpaMM C LEJbIO
pacuupenuss UHGOPMAIMOHHOTO TMOJIsl, MOBBIIMIEHUSI CKOPOCTH OOpaOOTKH W TMepenadu
uHpopManmu. YacTe pas3aenoB JEKIMOHHOTO Kypca O(OpPMIIEHO B BHJE CIaiioB,
00BSCHEHHE K KOTOPBIM J1aeT JeKTOp — 35% ayAUTOPHBIX YacoB

Hekoropbie paszensl TEOPETHUYECKOTO Kypca H3Yy4yaloTcsl € HCIOJIb30BAHUEM
onepekalolieil caMoCTOATEIbHON PpadoThl: MAarkCTPhI MOJTYYaAIOT 33/laHUE HA U3y4CHUE
HOBOT'O MaTepHalla 0 €ro U3JI0KEHUS Ha JICKIUU.

JInsi OLIEHKH OCBOEHHMSI TEOPETUYECKOr0 MaTepHalla MarucTpaMu HCHOJIb3YIOTCS
TPaJAULIMOHHBIE TUCBMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONIPUATHS (KOJUIOKBUYMBI).

Takum 00pa3oM, Ha HMHTEPAKTUBHBIE (POPMBI HM3YyUYEHHs] JAHHON JUCLHUILIMHBI
npuxoautcst 27% o011ero KoJIu4ecTBa 4acos.

VI. OHEHOYHBIE CPEJACTBA IS TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MTIPOMEXYTOYHOMN ATTECTAIIMHA IO UTOTAM
OCBOEHUSA ANCHUIIJIMHBI 1 YYEBHO-METOANYECKOE
OBECIEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB
Texkymuii KOHTPOJIb 3HAaHUN MTPOBOAUTHECA 3 pasa 3a cemectp: SHeaens, 10Henens
u 14 venensa cemectpa.

PEUTHUHTI - KOHTPOJIb Nel JIJISI 2 CEMECTPA
. Onpenenenue MmeMOpaH.
. Kimaccudukanus memopaH.
. JABWOKyIIHecs CUibl MEMOPaHHOTO pa3/IeICHHUS.
. DEHOMEHOJIOTMYECKUE YPABHEHHUS.
. DEHOMEHOJIOTUYECKHE KOIPPUIIUEHTHI.
. MemOpaHHbIe TPOLIECCHI BTOPOTO MOKOJICHHUS.
. MeM0Gpannsie nporeccsl. Ocmoc. YpaBuenne Bant-TI'odda.
. MeMOpannbie mipoiieccbl. MUKpogpuTpanms.
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. MemOpaHHbIe TPOLECChl YABTPODUIBTPALIUN, TEOPETUUECKUE OCHOBBI.

10. MemOpaHHbI€ TPOLIECCHI, 0OpPATHBINA OCMOC.

11. TeopeTrueckre OCHOBBI MEMOPAHHOT'O ra30pa3eICHHUS.

12. TlonsTHE NepBanopanus, MECTO IEPBONOPALIUN B MEMOPAHHOM PA3/I€ICHUM.
13. Tepmoocmoc. MecTo 3Toro Meroga B MEMOPaHHOM Pa3JeIeHHH.

14. Ypasuenus Xarenc-Ilyaseiuns u Kozenu-Kapmana.

15. Vicropus pa3Butusi MeMOpaH U MEMOpaHHBIX MPOLIECCOB.
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PEUTHUHI - KOHTPOJIb Ne2 JIJI51 2 CEMECTPA

. TepmoimHamuka ¢a30BOro paszieieHus HOJMMEPHBIX CUCTEM.

. Teopusa ®@nopu-Xarruuca.

. [Ipotieccol (ha3oBOro pasnueneHus: pacTBOPOB Ha IpUMepe OMHAPHON CMECH.

. [Ipomieccrl (ha3zoBoro paszmeneHus pacTBOPOB HA IPUMEPE TPOMHON CUCTEMBI.

. Bmustane muddys3uum Ha nporecce $ha3oBoro pazueneHusl.

. Biiusinre cuctemsl pacTBOpUTEIL/HE PACTBOPUTETH HAa MOP(}OIOTHI0O MeMOpaH.

. BiiusiHre KoHIIEHTpaluu nojimMepa Ha Mopdoaoruto MmemMOpaH.

. BiusiHure cocraBa KoaryJsiiMOHHON BaHHBI HA MOP(OJIOTHI0 MEMOpaH.

. BiiusiHre coctaBa MmoJIMBOYHOTO pacTBOpa ToJMMepa Ha MOp(OJIoruio MeMOpaH.

PEUTHUHTI - KOHTPOJIb Ne3 JIJIS1 2 CEMECTPA

. MeTtonpl onpeneneHusl XapakTepUCTUK MUKPO(UIBTPAIIMOHHBIX MEMOpaH.

. MeTonpl onpeaeneHus XapakTepUCTUK yIbTPaQUIbTPALUOHHBIX MEMOpaH.

. Onpenenenne nop MaKCUMAIIBHOTO pazMepa METOAOM TEPMONIAPOMETPHH.

. Onpenenenne nop MakKCUMAIIBHOTO pa3Mepa METOAOM TOYKH ITy3bIPbKA.

. Onpezenenne nop MakCUMMajabHOTO pa3Mepa METOJOM PTYTHOM NTapOMETPUHU.
6.

OHpCI[CJIGHI/IG XAPAKTCPHUCTHUK aKTUBHBIX IIOP MCTOAOM IICPMOIIOPOMCTPHUH.

K nanHomy peHTHUHTY OyIyT MPUIIOKEHBI BApUAHTHI 3a/a4, PEIICHUE KOTOPHIX

paccMaTpuBacTCAa Ha MPAKTUYCCKUX 3aHATHUAX.

O© 00 ~NO O b WDN -

PEATHUHI - KOHTPOJIb Nel JIJISI 3 CEMECTPA

. TpeboBanust Kk MeMOpaHam [ MUKPODUIbTPALIMH.

. MeMOpannslie niporieccsl. Ynbrpaduinbrpanus. YpasHenue Kozenn-Kapmana.
. TpeboBanust Kk MeMOpaHaMm JiJIsl yabTpaduIbTPAIHIH.

. [IpoMbIlITIeHHOE IPUMEHEHUE MUKPODUIbTPALIUY.

. [IpoMbIiITIeHHOE IPUMEHEHUE YIbTpadUIbTPaLUu.

. MemOpannsie nporecchl. O0paTHBII 0CMOC..

. TpeboBanust kK MeMOpaHam J1Jis 0OpaTHOTO OCMOCa.

. [IpombllIeHHOE TPUMEHEHUE 00PaTHOTO OCMOCA.

. MeMOpannsie niporieccsl. [1be30auanus.

10. Mem6panHbIe miporecchl. ['azopasiesieHue ¢ IOMOIIBIO MTOPUCTHIX MEMOpaH.

11. MemOpannsbie nporiecchl. ['a3opasaenenre ¢ MOMOIIbI0 HETOPUCTHIX MEMOpaH.

12. TpeboBaHus K HEMTOPUCTHIM MEMOpaHaMm.

13. TlpuMeHeHne HeTTOPUCTHIX MEMOPaH.

1.
2.
3.
4.
S.
6.
7.

PEATHUHI - KOHTPOJIb Ne2 JIJISI 3 CEMECTPA
TepmomeMOpaHHbIe Tipoiiecchl. MeMOpaHHast JUCIUATUISAIINS.
[TapameTpsl npoliecca MEMOPaHHOMN TUCTUIUISIUU.

TpebGoBanus k MemMOpaHaM JjIsi MEMOpPaHHOMW AUCTHILISIINU.
Oco0eHHOCTH TPUMEHEHUST MEMOPaHHOM JTUCTUIUISIIHH.
Memb6pannsie npoueccsl. Tepmoocmoc.

MemMm0Opannsie npoueccsl. [lepBanopanms.

TpebGoBanus k MemOpaHaM Jisl iepBanopanui.



8. [IpumeHenne MeMOpaH JJ1s TIepBaropaIiui.

9. Cxema ycTaHOBKM MEMOpaHHON AUCTUIISILIUU.

10. Dnexrponnanus. [IpuHIUI IpoLiecca AMEKTPOIUAIN3A.

11. ITapameTpsl mponecca IEKTPOAUAIN3A.

12. MeMOpaHbI 1715 SIEKTPOIUAIN3A.

13. [Ipumenenue aneKTpoaranusa Iy pa3aeaeHNusl aMUHOKHUCIIOT.

14. ITpumeHeHune 3JIeKTpoAraIA3a 1J1s1 IPOU3BOACTBA XJIOpaA U €IKOr0 HaTpa.
PEUTHUHI - KOHTPOJIb Ne3 JIJ151 3 CEMECTPA

. Knmaccudukanus koHCTpyKIuii MEMOpaHHBIX MOAYJIEH.

. JIOCTOMHCTBA M HEOCTATKHU INIOCKOPAMHOTO MOJYJIA.

. JIOCTOMHCTBA U HENOCTATKU TPyOUaTOro MOJYJIS.

. [IpoekTupoBanre GUIbTPYIOIIUX CUCTEM.

. TynukoBas cucremMa — JOCTOMHCTBA U HEAOCTATKH.

. Cucrema — «puiabTpalys U3 NOTOKa» JOCTOMHCTBA U HEJOCTATKHU.

. PexxuMbl paboThl MEMOpPaHHOM CHUCTEMBI IPH  [TOTOKE.

. Kackannpie pexxumbl paboThI.

. [Ipumeps1 opopmieHus cucteM paszaeneHus. CBepx4yucTas Boja.

. IIpumepsl opopMiieHHs CUCTEM pasjieneHus. V3BiaeueHne napoB OpraHn4ecKux

00 I O L A W N M

Ne)

BCIICCTB.

10. ITpumepsr opopmiieHust cucteM pazaeneHus. O6ecconmBaHre MOPCKOUM BOJIBI.
11. ITpumepsl opopmiieHue cucTeM paszaeneHusd. Jleruaparaius 3TaHoa.
12. OGpaTtHbIit ocmoc. JuadunbTparusi.
13. O6patHsbIit ocMmoc. ["a3opasneneHue.
14. O6patHbIit ocmoc. OHOCTaAMITHOE 00€CCOTMBAHUE BOIBI.
IHNPAKTUYECKUE 3AHATUA
3agava 1. OnpenenuTs KOHBEKTUBHBIN ITOTOK BOJ, IIPH, HAIPUMED,
Tomumua wmemOpanbl — 100 MkwMm, cpegnuit guamerp mnop — 0,1 Mk,

M3BUWIIMCTOCTh T — 1, mopucrocth € = 0,6. Uepe3 memOpaHy MpPOHMKAET BOJa IpHU

nepenaze nasaenus 1 6ap. Bsskocts mpu 20°C 1 =107 Ia-c.

Toymuuna Cpennuit Ilepenapn BsskocTb
MeMOpaHBbl, auametp nop, | U3Buaucrocrs, T | [lopucrocrs, € | naBaenus, npu 20°C,
MKM MKM oap MA*c

50 0,1 1 0,6 1 107
75 0,2 1 0,5 1 107
120 0,4 1 0,4 2 10
150 0,5 1 0,3 2 107
200 0,1 1 0,2 1 10
180 0,2 1 0,5 1 10
220 04 1 0,4 0,5 107
250 0,5 1 0,3 0,5 107
275 0,1 1 0,5 1 10°




3agaya 2. Onpenenuth MPUTOAHOCTH MEMOpaH IJis MOJYYCHUS MUTHEBON BOJBI,
eciH Cyopy= 500MI/11.

Jlyis ompecHEeHHsT MOPCKOW BOJbI ¢ KoHueHtpammer coserr (mo NaCl) 32,0 r/n
MPEIOKECHBI 2 MEMOPaHBI ¢ Pa3IMYHBIM COJIe3a IePKaHUEM:
1 — momumnponunenosas, R = 50%;
2 — aneratueunoigo3tas, R = 98,5%;

1 — noMnponujieHoBas, 2 — aneTaTue/UIKJI03Hasl, KOHIIeHTpanuei coJieii (mo
R = 509%0; R =98,5%; NaCl), r/n
10 25 35
20 30 38
30 35 40
40 40 45
50 45 50
60 50 52
75 55 55
80 60 60
85 65 65

3agaua 3. OnpeneauTh MPUTOAHOCT MEMOpPAH I IMOJYYCHUS IMHUTHEBOM BOJIBI,
eci Cyopy= 500MI/11.

JIJ1s TIoNTydeHusl TTMTheBOW BOJIBI U3 COJIOHOBATOM BOJbI ¢ coaepxkanrem NaCl 16,0
/11 IpeI0KEHBI 2 MEMOPAHBI C PA3JIMYHBIM COJIE3aIEP)KAHUEM:
1 — momucynedonoBas, R =90%);
2 — nonuamuanas, R = 99,8%.

1 — nonucyansdonoBas, 2 — moJMaMM/IHAS, KOHLIeHTpanuei coJei (1o
R =50%; R =98,5%; NaCl), r/n
10 25 35
20 30 38
30 35 40
40 40 45
50 45 50
60 50 52
75 55 55
80 60 60
85 65 65

3agauya 4. OnpenenuTs aOCOMIOTHYIO U MPAKTUYECKYIO CEJIEKTUBHOCTH pa3zesieHus
BO3/yXa Ha MEMOpaHe U3 CUJIMKOHOBOI'O KayuyKa BaKyyMHBIM CIIOCOOOM, €CIIU
cM(H.Y.)
ko3¢ ¢uumenTs pactBopumoctd S =1,5-10° ———
cm® - em Hg

CMS(H.y.)
V= 10° ———;

cm® - em Hg

a koo duupents! xuddysun - D?=3,6-10° cm?/c;




DV =0,9-10° cMme.

3anayva S. Onpenenuts BeMUIUHY Crer.
[Ipu onpecuenun Boasl YepHoro mops (C, = 32 1/1) Haba01aeMasi CEICKTUBHOCTh
MOJIMAMUTHON MeMOpaHbl Ry, = 98,2% mnpu ee macnmopTHOM XapaKTEPUCTHKE R —

99,1%.
IacnopTHas CeJIeKTUBHOCTD - .
. KOHIIEHTpauus coJjiei (mo
XapaKTepUCTHKA MOJIMAMMIHO MeMOpaHbI, NaCl), /a1

Ruaen — 99,1%. R =98,2%; >
99 98 35
99,2 95 38
99,4 93 40
99,3 92 45
99,5 91 50
89 90 52
98 89 55
97 85 60
98,5 83 65

3agaya 6. Paccunraiite cTeneHb KOHUEHTPUPOBAHUA IIOTOKA B  YCIOBUSAX

MPEAOTBPALICHUSI OTJIIOKEHUH MHKPOOPraHU3MOB Ha MOBEPXHOCTH MEMOpPAHbI, €CIU €€
arametp — 16 mm, L = 2 M, k03 unmeHT B3auMoeiicTBUs KIeTOK ¢ MemOpaHoi K = 5,6
10%, a nuHeiinas CKOpPOCTb XHUJKOCTH B MOrpaHUYHOM cioe cocrtasisier 0,125 ot
CKOPOCTH I10 OCH KaHaJja.
VY nenbHas [IPOU3BOAUTEIILHOCTh TpyOUaToi MUKPODUITBTPAITUOHHON
MeMOpaHbI TI0 KyJIbTYpPalIbHOM JKUIKOCTH, COAEpKaIeh apoxokeBbie KieTkH (d, = 1 MKkM),

npu gasnennn 0,25 MIIa cocrapmsier 300 11/m°gac.

L _ K03ppuumeHT YneabHas
Juamerp B3aMMOAEHCTBHUA JIMHelHas MPOU3BOAH JaBjenue ,
AJIHHA,
MeMOpaHbI KJIETOK C CKOpPOCTh TeJ1bHOCTb, MlIla
M memGpanoii k, 10° a/mPaac
10 2 9,5 0,125 300 0,25
12 1,5 5,2 0,130 320 0,3
15 1 5,4 0,128 330 0,1
16 1,4 9,5 0,132 350 0,15
18 1,8 5,6 0,133 340 0,2
20 2 6 0,135 40 0,25
16,5 2,2 5,8 0,118 500 0,25
18,5 2,5 5,9 0,120 600 0,3
20 2 6 0,124 550 0,2

3anaua 7. Onpenenuth CPEAHEUUCITIOBYIO U CPETHEBECOBYIO MOJICKYJISIPHYIO Maccy
oOpasiia mojaumepa, COCTOSAIIETO U3 ABYX (hPaKIIHiA:

1 - 10 r BemectBa ¢ M = 10000;

2 — 10 r BemtectBa ¢ M = 50000.

IlepBas Moaexkyasipaas macca (1 | Mouekyasipaas macca (2
¢bpaknus, r Bropast ppakuus, r (pakuun) $pakunn)
10 10 10000 50000
20 20 15000 40000




15 15 20000 30000
18 18 15000 20000
20 20 20000 50000
15 15 25000 40000
20 20 30000 30000
17 17 10000 25000
20 20 15000 40000

3anaua 8. Jlna onpecHenus Boabl YepHoro mopsi (C,=32 1/11) mpoeKTHpyeTCs
MeMOpaHHas yCTaHOBKa OOpaTHOTO OCMOCa MPOU3BOJAUTEIBLHOCTHIO Mo mepumerpy 100
M>/4. VICIIONB3YIOTCS. PYJOHHBIC MEMOPAHHBIC DJIEMEHTHI Ha MOJTHAMHITHON MeMOpaHe,
paccunTaHHbIC Ha pabodee naBicHHE 55 0ap, ¢ HaOmomaemoi cenekTuBHOCTHIO M0 NaCl
98,2%. I1nomans MeMOpaHbI B PyJJOHHOM MOJyJIE — 3 M°. Y aenbHas MPOU3BOAUTEIIBHOCTD
ATOM MeMOpaHbl B TIPEABAPUTEIHHBIX HCIBITAHUSAX, MPOBEICHHBIX Ha BOJIOTPOBOIHOU
Boge (0,5 r/m mo NaCl), mpu paGodem masnenmu 15 ar, cocraBwia 55 m/m%a. m —
OCMOTHYECKOE JaBJICHHE BOAOIPOBOLHOMN Bobl, T = 0,4 Gap =4 -10° ITa.

3anaua 8.1 JIns onpecuenus Boawsl Uepnoro mopsi (C,=35 r/m) mpoekTupyercs
MeMOpaHHasi yCTaHOBKAa OOpaTHOrO0 OCMOCa MPOU3BOIUTEIBHOCTHIO 1O mnepumerpy 100
M/, Hcnonb3yroTcs pyloHHBIE MEMOpaHHBIE 3JIEMEHTHl Ha MOJMAMUIAHON MeMOpaHe,
paccunTaHHble Ha padodee nasieHue 50 Oap, ¢ HaOmomaeMoit cenektuBHOCTHIO MO0 NaCl
98,2%. I1nomaas MeMOpaHbI B PyJTJOHHOM MOJYJE — 2 M°. YV aebHas MPOU3BOAUTEIIBHOCTD
ATOM MEeMOpaHbl B TIPEABAPUTEIBHBIX HCIBITAHUSAX, MPOBEICHHBIX Ha BOIOMPOBOIHON
Boze (0,5 r/m mo NaCl), mpu paGouem naBimenmm 10 ar, cocraBmina 50 m/m4. m —
OCMOTHYECKOE JaBJICHUE BOJIOIIPOBOAHOM BoabI, T = 0,4 Oap = 3 10 Ia.

3anaua 8.2 JIns onpecuenus Boawsl Uepnoro mopsi (C,=32 r/m) mpoeKkThpyeTcs

MeMOpaHHasi yCTaHOBKa OOpaTHOTO OCMOCAa MPOM3BOJIUTEIBHOCTBHIO MO mepumerpy S50
M/4. VICTIONB3YIOTCS PY/TOHHBIC MEMOPAHHbBIC SIEMEHTH Ha TOIHAMUIHON MeMOpaHe,
paccunTaHHbIe Ha padodee nasicHue 40 Oap, ¢ HaOmomaeMoit cenektuBHOCTHIO Mo NaCl
95,2%. ITnomanas MeMOpaHbI B pyJIOHHOM MOJYJE — 5 M°. Y ebHas MPOU3BOAUTEIIBHOCTh
TOW MeMOpaHbl B TNPEABAPUTENBHBIX HCIBITAHUAX, MPOBEACHHBIX HAa BOJOMPOBOJIHOM
Bome (0,5 r/1 mo NaCl), mpu paGouem maBimenmm 10 ar, cocraBmia 50 m/m4. m —
OCMOTHYECKOE JaBJICHHE BOJIOIPOBOAHOM BoabL, T = 0,4 Oap = 4 -10* Ia.

3anaua 8.3 Jlns onpecuenust Boasl YUepnoro mopsi (C,=32 r/m) mpoekThpyeTcs
MeMOpaHHasi yCTaHOBKa OOpaTHOTO OCMOCa MPOU3BOJIUTEIBHOCTHIO MO mepumerpy 40

M/4. VICTIONB3YIOTCS PY/IOHHBIE MEMOPAHHbBIC SIEMEHTH Ha TOIHAMUIHON MeMOpare,
paccunTaHHbIe Ha pabodee naBicHue 45 Oap, ¢ HaOmomaeMoit cenektuBHOCThIO Mo NaCl
96,2%. ITiomas MeMOPaHbI B PYJIOHHOM MOZYIE — 7 M°. Y ae/IbHask IPOM3BOAUTEIBHOCTD
ATOW MeMOpaHbl B TMPEABAPUTENBHBIX HCIBITAHUAX, MPOBEACHHBIX Ha BOJOMPOBOJAHOMN
Boge (0,5 r/m mo NaCl), mpu paGouem masnenmu 15 ar, cocramma 40 n/m°u. © —
OCMOTHYECKOE JABJICHIE BOAOIPOBOLHOM BoabL, T = 0,5 Gap = 4 -10° ITa.

3amaua 8.4 Jlnsa onpecnenust Boabl YepHoro mopsi (C,=35 r/1) mpoeKTUpyeTcs
MeMOpaHHasi yCTaHOBKa OOpAaTHOTO OCMOCA MPOU3BOJUTEIBHOCTHIO MO MEPUMETPY 55
M>/4. VICIIONB3YIOTCS PYJOHHBIE MEMOPAHHBIC DIEMEHTHI Ha MOJTHAMHIHON MeMOpae,



paccunTaHHble Ha pabodee nasieHue 40 Oap, ¢ HaOmomaeMoit cenektuBHOCTHIO Mo NaCl
98,2%. Tlnomans MeMOpPaHbI B PYIOHHOM MOAYNE — 8 M. Y IenbHas IPOH3BOAUTEIBHOCTD
9TOW MEMOpaHbl B TNPEABAPUTEIBHBIX HCIBITAHUAX, MPOBEACHHBIX Ha BOJOMPOBOIHON
Boge (0,5 r/1 mo NaCl), mpu paGouem maBienmm 10 ar, cocraBmwia 53 /M4, m —
OCMOTHYECKOE JaBIICHIE BOAOIPOBOLHOMN BoabL, T = 0,5 Gap = 4 -10° ITa.

3agaua 8.5. Jns ompecuenust Boasl YepHoro mops (C,=32 r1/m) mpoekTupyercs
MeMOpaHHasi yCTaHOBKAa OOpaTHOTO OCMOCa IMPOU3BOJUTENIBHOCTBIO MO mepumeTpy 60
M>/4. VICHIONB3YIOTCS PYJOHHBIC MEMOPAHHBIC DIEMEHTHI Ha MOJTHAMHITHON MeMOpaHe,
paccunTaHHble Ha pabodee gasiaeHue 10 Oap, ¢ HaOmomaeMoit cenektuBHOCTHIO Mo NaCl
90,2%. Tlnomans MeMOpPaHbI B PYIOHHOM MOYJE — 3 M. Y IenbHas IPOH3BOAUTEILHOCTD
ATOM MeMOpaHbl B TPEABAPUTEIBHBIX HCIBITAHUSAX, MPOBEJECHHBIX Ha BOJOMPOBOJIHON
Boxe (0,5 r/1 mo NaCl), mpu paGouem maBimenmm 12 ar, cocraBmia 40 m/m™4. mw —
OCMOTHYECKOE JaBJICHUE BOJAONPOBOAHOM BoAbL, T = 0,4 Oap = 4 -10* Ia.

3agaua 8.6 /[ ompecHenust Bonsl Yepnoro mopsa (C,=30 1/1) mpoekTupyercs
MeMOpaHHasi yCTaHOBKAa OOpaTHOTO OCMOCa IMPOU3BOIUTENBHOCTHIO TO MepuMeTpy 48
M/4. VICIIONB3YIOTCS PY/IOHHBIC MEMOPAHHBIC 3IEMEHTH HA IOIHAMUIHON MeMOpaHe,
paccunTaHHbIe Ha pabodee gaBicHue 15 Oap, ¢ HaOmomaeMoit ceaektuBHOCTHIO Mo NaCl
93,2%. Tlnomans MEMOPAHEI B PYJIOHHOM MOLYJIE — 4M°. VY ielbHAS IPOM3BOJUTEILHOCTD
ATOM MEeMOpaHbl B TIPEABAPUTEIBHBIX HCIBITAHUSAX, MPOBEICHHBIX HA BOOMPOBOTHOM
Bome (0,5 r/m mo NaCl), mpu paGodem masnenmu 10 ar, coctaBmma 25 m/mM°a. m —
OCMOTHYECKOE JJaBJICHUE BOJAONPOBOAHOM BoAbL, T = 0,4 Oap = 4 -10* Ia.

3anaua 8. 7 Jlns ompecHenus Bogasl YepHoro mopsi (C,=35 r/m) mpoektupyercs

MeMOpaHHasi yCTaHOBKa OOpaTHOTO OCMOCa MPOW3BOJUTEIBHOCTBHIO MO mepumerpy 40
M/4. VICTIONB3yIOTCS PYJIOHHBIE MEMOpPAHHBIC SJIEMEHTH HA MOITHAMHIHON MeMOpaHe,
paccunTaHHble Ha pabodee masicHue 40 Oap, ¢ HaOmomaeMoit ceaektuBHOCTHIO Mo NaCl
98,2%. ITnomanas MeMOpaHbI B pyJIOHHOM MOJyJE — 3 M°. Y aebHas MPOU3BOJUTEIHLHOCTD
ATOM MEMOpaHbl B TIPEABAPUTEIBHBIX HCIBITAHUSAX, MPOBEICHHBIX Ha BOIOMPOBOJIHON
Boxe (0,5 r/1 mo NaCl), mpu paGouem maBimenmm 15 ar, cocraBmia 60 m/m™4. m —
OCMOTHYECKOE JaBJICHUE BOJIONIPOBOAHOM BobI, T = 0,5 Oap = 3 -10* Ia.

3anaua 8.8 Jlns ompecuenus Boawsl Uepnoro mops (C,=30 r/m) mpoektupyeTcs

MeMOpaHHasi yCTaHOBKAa OOpaTHOTO OCMOCa MPOU3BOJIUTEIBHOCTHIO 1O Tepumerpy 40
M/4. VICTIONB3YIOTCS PY/TOHHBIC MEMOpPAHHbBIC SIEMEHTH Ha TOIHAMUIHON MeMOpaHe,
paccunTaHHble Ha pabouee naBienue 40 Gap, ¢ HabOrOMaemoi cenexktuBHOCTHIO 10 NaCl
96,2%. Ilnomans MeMOpaHbl B pYyJIOHHOM MOjyJie — 4 M°. YV enbHas MPOU3BOAUTEIIBHOCTD
ATOM MEMOpaHbl B TPEABAPUTEIBHBIX HCIBITAHUSAX, MPOBEICHHBIX Ha BOIOMPOBOIHON
Boge (0,5 r/1 mo NaCl), mpu paGouem maBimenmu 15 ar, cocraBmwia 50 n/m’d. m —
OCMOTHYECKOE JABJICHIE BOAOIPOBOLHON BoabL, T = 0,4 Gap =4 -10° ITa.

3agaua 9. HeoO6xoammo mpoBecTH KOHIIEHTPUPOBAHUE U 00ECCOTMBAHUE OCITKOBOTO
KOMITOHEHTa 110 KoHuenTparuiit C*y = 24 r/n u C'g < 0,05 1/71.



9 3 9
Hcxonnwiii pacTBOp 00beMOM 6 M~ COACPKUT OENKOBBIM KOMIOHEHT (A) ¢
MOJIEKYIIIpHOM Maccoi 65000, konuentpanus C°, = 2,0 r/i1, u coneBoii kommnonenT (B) ¢
MOJIEKYJISIPHO# Maccoit 58, kormentparws Cg = 5,0 /i

BeakoBblii Coaesoii Mexombiii
KOMIIOHEHT (A) ¢ Konuenrpanus KoMIoHeHT (B) ¢ Konuenrpanus

MOHeKyJIﬂPHOﬁ C’r=1/n MOﬂeKyHHE)HOfI C’ = /i o 623::13,[)1“
Maccoii Maccoii
50000 2 60 4 5
40000 1,8 55 3 4
35000 1,9 50 2 3
30000 2,0 o7 1 2,5
25000 15 56 0,5 3
20000 1,7 58 5 4
35000 1,6 60 4,5 6
45000 1,8 59 3,5 7
50000 2 S7 4 8

CAMOCTOATEJIBHASA PABOTA:

CamocrosiTenbHas padoTa CTyAE€HTOB IPOBOJUTCS B COOTBETCTBUM C TEMATUYECKUM
mwiaHoM Kypca. IlporpamMmoii  mpenycMaTpUBAeTCs CUCTEMATHYECKOE H3y4YEHUE
TEOPETHYECKOT0 MaTeprasa Mo KOHCIEKTaM JIEKIUI U y4eOHbIM OCOOUSIM, MOATOTOBKY K
nabopaTopHbIM paboTaM, MPOBEACHUE PacyeToB Mo MporpamMmaM g 9BM, ¢ koTopeiMu
O0akamaBppl MOTYT O3HAKOMHUTBCS HA 3aHATUAX U IPOKOHCYJIbTHUPOBATHCS Y
npenogasatens. st camocTosTenbHOM paboThl MaruCTpOB BUJAETCS IEPEYEHb BOIIPOCOB
M0 KaXJI0M TeMe ¢ YKa3aHHEeM MCTOYHHKOB MH(POPMALIMHU - OCHOBHOW M JOTOJHUTEIBHOU
nuTepatypbl. KOHTPOJIb CaMOCTOSITEIFHON pabOThl OCYIIECTBISCTCS MPU CAaYe OTYETOB
1o JiabopaTopHbIM paboTam, ciaade mpakTuyeckux padot (pemenue 3amayd) u KP, cmaue
3auera M HK3aMeHa.

Bomnpocs! aass CPC nis 2 cemectpa

1. Dramnbl pa3BUTHS MEMOPaHHOM TEXHOJIOTUH?

2. YueHble, BHECIIHNE 3HAYUTEIBHBIA BKJIA] B PA3BUTHH MEMOpPaH U MEMOpaHHOMN
TEXHOJIOTHUU?

3. Koadpdunuent auddy3un, xod3PPuUUUEHT MPOHUIIAEMOCTH, KOIDPUIIMEHT
TEIJIONPOBOAHOCTH, KMHEMaTH4ecKasi BS3KOCTb U YJAENbHAs TEIIONPOBOJHOCTh Kak
(dbeHoMeHonornueckue KOI(P(GUUUEHTH YpaBHEHUS JBWXKYIIEH CUIIbI MEMOpPaHHOIO
nporecca?

4. JIBoiiHbIE ¥ TPOWHBIE AUATPAMMBI COCTOSIHUS MPUMEHHUTEIILHO K MeMOpaHaM u
MeMOpaHHOU TEXHOJIOTHH?

5. Be1bop cucteMbl pacTBOPUTENIL/HEPACTBOPUTEID AJIS PA3TIUYHBIX MOJIUMEPOB?

6. BnusHME KOHILIEHTpAIlMM IIOJMMEpPa B PACTBOPE HA KOHEYHBIE CBOMCTBA
noJiygaemMoil MeMOpaHsbi?

7. Beibop ocanutenbHOM BaHHBI HA MOP(OJIOTHIO TOJIUMEPHBIX MeMOpaH?




Bonpocs! aiass CPC pas 3 cemectpa

NuauBuyabHbIM 3aaHUEM (J1s1 CAMOCTOSITENIbHOM pabO0ThI CTYIEHTOB) B JIAHHOM
CEMEeCTpe SBISIETCS TO, YTO CTYJAEHT JOJKEH BBINOJHUTH KYpPCOBYIO pPabOTy 10
PEJIOKEHHBIM TEMaM.

TEMBbI KYPCOBBIX PABOT

1. [Tomyuyenue CBEpX4MCTON BOMBL;

2. OnpecHeHrne MOPCKOM BOJIBI;

3. derumparanus cnupTa;

4. OuncTKa CTOYHBIX BOJ rajbBaHUYECKUX MTPOU3BOJICTB

5. IlepepaboTka KOHIICHTPUPOBAHHBIX pPabOYMX pacCTBOPOB M OTPabOTaHHBIX
AJIEKTPOJIUTOB

6. Perenepaiusi KOHIEHTPUPOBAHHBIX pabOYMX PACTBOPOB M OTPabOTaHHBIX
AIEKTPOJIUTOB

7. Perenepauusi cepHOM M COJSHOM KHCIOT W3 OTpaOOTaHHBIX TPABUIIBHBIX
pPacTBOpPOB

8. Perenepanus oTpaO0OTaHHOTO 3JIEKTPOJIUTA XPOMUPOBAHUS

9. OuncTKa MPOMBIBHBIX BOJI IUTABUKOBOW KUCIIOTHI ITOCJIE MPOLIECCa TPABICHUS
CTEKJIa

10. Perenepartust oTpabOTaHHBIX 00€3KUPUBAIOIIUX U MOIOIIUX PACTBOPOB

11.TlepepaboTka OTpaOOTAHHBIX CMA30YHO-0XJIAXKIAFOIINX KUIKOCTEH

12. OuyncTKa X034iCTBEHHO - OBITOBBIX CTOYHBIX BOJI

13. Ouncrtka cTouHbIX BoA moauronos ThHO

BOIIPOCHI K 3AUETY C OLIEHKOM 1151 2 CEMECTPA
. MeMOpaHHbI€ ITPOLIECCHl BTOPOTO MOKOJICHHUS.
. MemOpannsie nponeccol. Ocmoc. YpaBaenue Bant-I'ododa.
. MeMOpanHbIe mpoliiecchl, 00paTHbI OCMOC.
. [lonsiTue nepBanopartiysi, MECTO MEPBONOPALUY B MEMOPAHHOM pa3/IeJICHUN.
. TepmoocMoc. Mecto 3Toro MeToza B MEMOPaHHOM pa3/IeJICHUH.
. YpaBuenus Xarenc-Ilyaseis u Kozenn-Kapmana.
. Ucropust pa3BuTusi MeMOpaH 1 MEMOpPaHHBIX MTPOLIECCOB.
. [Ipotieccnl (ha30BOro pasneneHus: pacTBOPOB HA IpUMeEpe OMHAPHOW CMECH.
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. [Iponteccrl (ha3zoBOTO pasjesieHus paCTBOPOB HA MPUMEPE TPOHHON CUCTEMBI.
10. Bnusuaue nuddy3uu Ha mporiecce Ha3zoBOTo pasieiieHus.

11. MeToapl onpeiesieHnsl XapaKTePUCTUK MUKPOPHIBTPALIMOHHBIX MeMOpaH.
12. MeTop1 onpeieNieHnsl XapaKTePUCTUK YIbTpadUIbTPAMOHHBIX MEMOPaH.
13. Ompenenenue mop MakKCUMaJIbHOTO pa3Mepa METOI0M TEPMOIApOMETPHH.
14. Onpenenenuie mop MaKCUMAJILHOTO pa3Mepa METOJIOM TOUKH Iy3bIPbKA.

15. Onpenenenue nop MakKCUMaJILHOTO pa3Mepa METOJIOM PTYTHOM MapOMETPUH.
16. Onpenenenne xapakTepUCTUK aKTUBHBIX MTOP METOAOM IEPMOTIOPOMETPHH.



17. Onpenenenue MeMOpaH.

18. Knaccudukarus memMOpaH.

19. JIBmxymuecs: CUIbl MEMOPaHHOTO pa3JieJIeHuUs.

20. deHoMeHOIOTHYECKHE YpaBHEeHUsI. DEHOMEHOIOTHYECKUE KOI(PPHUITHESHTHI.
BOIIPOCHI K OK3AMEHY JJIAA 3 CEMECTPA

. TpeboBanus Kk MeMOpaHam I MUKPOGUIbTPAIIUH.

. MeMOpannsie nporieccsl. Ynbrpadunbrpanus. YpasHenue Kozenn-Kapmana.
. TpeboBanus Kk MeMOpaHam JiJis yiabTpadUuiIbTPaIIUHN.

. [IpoMbIIIeHHOE IPUMEHEHUE MUKPODUITBTPAITUH.

. [IpoMbInIIeHHOE IPUMEHEHHUE YAbTpadUIbTPaLIUK.

. MeMOpannblie mpoueccbl. O0paTHbI 0OCMOC..

. TpeboBanus kK MeMOpaHaMm i1t 0OpaTHOTO OCMOCA.

. [IpoMbIIIEeHHOE IPUMEHEHNE 0OOPATHOTO OCMOcCa.

. MemOpannsbie mpoueccsl. [1be30amnanus.

. MemOpanHble ponieccsl. ['a3opaszaeneHue ¢ moMoIIbI0 MOPUCTHIX MEMOpPaH.
. MemOpannble nponeccsl. ['azopasenenue ¢ moMOLIbI0 HEMOPUCTBIX MEMOPAH.
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. TpeOoBaHUs K HEMOPUCTHIM MEMOpaHaM.

[HEN
w

. [IppumeHeHne HenopucThIX MeMOpaH.

[HEN
SN

. TepmomemMOpaHHbIe Tiporiecchl. MeMOpaHHas TUCIIHILISIIMS.

R
ol

. [TapameTpsl iporiecca MeMOpaHHON JUCTUILISAIIAHN.

[ERY
»

. TpeboBanus k MeMOpaHaM 1T MEMOPaHHOU JTUCTHILISIIAH.

|
\l

. OcoOGeHHOCTH MPUMEHEHUS MEMOPAHHOM TUCTUILISIINH.

R
(0 0)

. Mem6pan#nsie mpoiieccol. Tepmoocmoc.

[HEN
O

. MeMm0Gpannble mpouecchl. [lepBanopanusi.

N
o

. TpeOoBaHus kK MEMOpaHaM J1sl epBanopanui.

N
[

. [Ipumenenne MeMOpaH JJ1s IepBanopaluu.

N
N

. CxeMa yCTaHOBKM MEMOpPaHHOU TUCTUIISIIIUY.

N
w

. Dnektpoaunanui. [IpuHuun npouecca 3IeKTpoauanu3a.

N
D

. [TapameTpsbl Ipoliecca MeKTPOANAIN3A.

N
ol

. MeMOpaHbl AJ1s 37EKTPOIMaIu3a.

N
(o]

. HpI/IMeHCHI/IC QJIICKTpOoaAnaIn3a sl pa3acJICHUA aMUHOKHUCIIOT.

N
-~

. HpI/IMeHeHI/IC QJIICKTpOAnAIN3a Il ITPOU3BOACTBA XJIOpa U €AKOIr'o HaTpa.

N
oo

. Knaccudukanus kKoHCTpyKIUi MEMOPaHHBIX MOTYJIEH.

N
(o]

. I[OCTOI/IHCTBa N HCOOCTATKH IIJIOCKOPAMHOI'O MOJYJIA.

W
o

. JIOCTOMHCTBA M HEAOCTATKHU TPyOUATOTr0 MOJTYJISL.

w
iy

. IIpoextupoBanre GUIBTPYIOMIUX CHCTEM.

w
N

. TyHI/IKOBaH CHUCTEMA — JOCTOMHCTBA U HCAOCTATKHM.

w
w

. Cucrema — «(I)I/IJ'H)TpaL[I/IH H3 IIOTOKa» JOCTOMHCTBA M HEAOCTATKH.

w
B

. PexxuMbl paboThl MEMOpaHHOM CUCTEMBI IPU  TTOTOKE.
. Kackagnsie pexxumbl pabOTHI.

w
o1



36. [Tpumepsl ohopmiieHus cucteM pasnenenus. CBepxuucTas Boja.

37. Ilpumepbl opopMIICHHS CHCTEM pas3jieicHus. V3BieueHne mapoB OpraHuuecKux
BeriecTB. [Ipumepsr odopmieHus cucteM pazaencHus. OOeccoarBaHEe MOPCKOW BOIBI.

38. [Ipumepsl opopMiieHHE cUCTEM pas3zeicHus. Jleruaparaius TaHoia.

39. O6partnsrit ocmoc. JInadunbrpanus. OOpaTHbIl ocMoc. ["azopa3aenenue.

40. O6parnbiii ocmoc. OgHOCTaIUHHOE 00ECCOTMBAHUE BOJIBI.

Vil. YYHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE
OBECIIEYEHUE JUCHUIIJINHbI
OCHOBHAA JIUTEPATYPA

1. ®U3NKO-XUMHYECKHE OCHOBBI CHHTE3a MOJUMEPHBIX COPOCHTOB [DIEKTPOHHBIN
pecype] / FO.A. Jletikun. — 2-¢ u3a. (dn.) — M.: BUHOM, - (YueOHuk 11l BBICIICH
mkosel)., 2014 — 166 c.

2. IIpomeccrl MaccomepeHoca ¢ yyactueM TBepaou (asbl [DneKTpoHHEIN pecypc] /
A.W. Pazunos, [LII. Cyxanos - Kazaus: U3gatenscteo KHUTY, 2012.

3. BomonoaroroBka [DnekTpoHHbIN pecypce]: Yueb. aisa By3oB / @por b.H., [lepBos
A.I'. - M. : U3natensctBo ACB, 2014r.

JOINOJIHUTEJIBHAA TUTEPATYPA

1. Bensera H.IIL., bpasnosckuii I'.Il.IIpombinuieHHbIe TPpUMEHEHHE MEeMOpaHHBIX
npo-neccoB:yde6.mocodue/Ilon obm.pen. FO.T.IlanoBa, A.A. IloBopoBa, H.C. Ilomosa.-
Tam60B:131-Bo UIT YecHokona A. B.,2011 .-82c.(bubnuoreka Bal'V).

2. MemOpanbl 1 MemMOpaHHBIe TIporiecchl: yue0. mocodue B 2 yactsx / [lox oOmi.
pen. FO.T. [Tanosa, H.C. [TonnoBa — Tam60B: 1U3n-Bo UIT Yecnokora A.B., 2011 — 148 c.

3. CoBpeMeHHbBIE BBICOKOI(DPEKTUBHBIC TEXHOJOTUW OYMCTKH MMHUTHEBOW BOIBI U
TEXHUYECKON BOJBI C TPUMEHEHHUEM MeMOpaH: OOpaTHBId OCMOC, HaHO(DUIBTpPAIMS,
ynbTpaduiibTpanusa. [DnekTpoHHbIM  pecypc]. Monorpadus / IlepsoB A.I. -
UsznarensctBo ACB, 232c¢.,20009.

4. Tlpomecchl W ammaparbl IEPEOBBIX TEXHOJOTHH BOJOTOATOTOBKH M HX
MPOTPAaMMHUPOBAHHBIE pacyeThl [DNEKTPOHHBIN pecypc]: y4ed. mocoOue s BYy30B /
KonwuioB A.C., OukoB B.®., Uynosa 10.B. - M. : U3narensckuii njom MOH, 2009.

ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JAUCHHUIIJINHBI
Teopernueckuii Kypc:
1. MyJbTUMEIUNHBIE CPEACTBA.
2. Crmaniapl-neKinu.

JlabopaTopHbIi NPAKTHKYM:
1.  JlabGopaTopHblii NpPaKkTUKyM HpPOBOAUTHCA B Jabopatopun Ne 125,
OCHAIIICHHON BCEM HEOOXOAMMBIM 000PYI0BaHUEM.
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