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1 Henn u 3aga4u M3y4eHUs M CUUILTHHBI (MOTYJIs).

1.1 Ileanb ocBoeHUS TUCHHUTLIIHHDI.

[TonydeHue CTyneHTaMU TEOPETHUYECKMX W TMPAKTUYSCKUX 3HAHWK B 0OJacTu
MeMOpaHHOM TEXHOJIOTUH, HABBIKOB MPAKTHUECKOTI0 MPUMEHEHUS MEMOpPaHHBIX alnapaToB.

1.2 3apayu AMCHUILINHBI.
dopMHUpOBaHUE Y CTYJCHTOB 3HAHUH TEOPETUIECKIX OCHOB MTPOLIECCOB, UCIIOJIb3yEMBIX B
MEMOpPaHHOM TEXHOJIOTHUH, HABBIKOB ITPAKTHYECKOTO IPUMEHEHUS MEMOPaHHBIX allapaToB.

1.3 MecTo aucuMIuIiHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMmbl.

Jucuumiunza «b1.B.JIB.07.01 IIponeccs! pa3neneHust B XUMUYECKOW TPOMBIIITIEHHOCTH »
OTHOCHTCSI K BapuaTuBHOM yactu bioka 1 "/lucuumiuael (Mogynu)" yaeOHOTO TUTaHA.

Jlnst ee U3ydeHus: He0OX0IMMO MpeaBapuTesbHoe n3ydenue quctuminasl b1.B.J1B.10.01
«Duznueckas xumus noHnosumepoB» win b1.B.JIB.10.02 «[IpuMmeHeHHEe HOHMOIUMEpPOB B
anekTpoxuMudeckoit Texnonorun» U b1.B.JIB.08.01 «MemOpaHbl U KaTaTUTUYECKUE CUCTEMBbI»
nin b1.B.JIB.08.02 «Xumus BoAbl U BOJOTOATOTOBKA». 3HAHUS, TPUOOPETEHHBIE TIPH OCBOCHHUU
JTUCLUTUTMHBL, MOTYT OBITh MCIIONB30BaHbI pU u3ydeHun aucuuiuind b1.B.06 «MonenupoBanue

(GHU3MKO-XUMHYECKAX CHCTEM U IPOIECCOB»,
pecypcocOeperatoniie TexHomoruu» win  b1.B.J1B.09.02
POXOXKICHHS

MPOU3BOICTBEHHOM

MPAKTUKU

BBITIOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI.

b1.B.JIB.09.01

(HaquO-I/ICCJIC,I[OBaTCHBCKaﬂ

«COBpEMEHHBIE DHEPro- |
«XHMMUYECKHE HAHOPEAKTOPHI»,

pabora) wu

1.4 IlepeyeHp MIaHMpYyeMbIX Pe3yJbTATOB O0y4YeHHMs IO AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

N3yuenne nanHO# yueOHOM MUCIUILIMHBI HAIPABJICHO HAa (HOPMUPOBAHUE Y
00y4aromuXCsl CIASTYIONUX KOMIETEHINH

Ne MHexe Conepraie B pesynbrare u3ydenus yqeOHOM JUCIUTUIMHBI 00y4YaroIuecs
/| KOMIIET | KOMIETEHIMH (v AOTDRIH

1;{ SHITNH e€ yacTtn) 3HATh yMeTh BJIAJeTh

1 | OIIK-1 | cmocoOHOCTHIO - OCHOBBI - [TonGupats - HaBrikamu paboThI
UCIOJIb30BATh MeMOpaHHBIX HE00X0IMMBbIE Ha COBpPEMEHHOM
MOJIyYEeHHBbIE 3HAHUS |TPOIECCOB MeMOpaHHbIE KOMITbIOTEPHOM
TEOPETUUYECKHUX TEXHOJIOTUH B TEXHHUKE
OCHOB 3aBHCHUMOCTH OT
dbyHIaMEHTATBHBIX TpeOOBaHUH K
pa3aeNoB XUMUU MIPH 00BEKTaM OYUCTKHU
pelieHnn
npodeccuoHaTbHBIX
3amaq

2 | IIK-1 CIIOCOOHOCTBIO - CrangapTHbIe - [IpumensTh - Merogamu
BBIIIOJIHATE METOIUKH, CTaHJapTHbHIE o0paboTku
CTaHJIapPTHBIE MPUMEHSIEMBIE 111 |METOIMKU C IENbI0  |TIOTyYEeHHBIX
oreparu Mo |M3y4YCHUS MOJIY4CHUS JaHHBIX |JaHHBIX
npearaeMbiM MeMOpaHHBIX
METOIUKAM MOJyJIe

4 | TIK-5 CrocoOHOCThIO - CoBpeMeHHBIC - [lonyuats - Merogamu
MoJTy4aTh U |KOMITHIOTEPHBIC pe3yIbTaTHI 00paboTKu
o0pabaThIBaTh IPOrpaMMBbI JUIsl  |U3MEPEHUN ¢ MOJIy4YE€HHBIX




Ne MHexe Conepraie B pesynbrare u3ydenus yqeOHOM JUCIUIUIMHBI 00y4YaroIuecs
/| KOMIET |  KOMMETCHLMH (nmm AOTDRHBL
rlII CHITUH e€ 4acTu) 3HATH yMeTh BJAJETh
pe3yabTaThl HAYYHBIX |[IOJTYYEHUS U WCII0Ib30BAaHUEM pe3yIabTaTOB
AKCIEPUMEHTOB c |00paboTKu COBPEMEHHBIX
MOMOIIIbIO HKCIIEPUMEHTANIbH |KOMIBIOTEPHBIX
COBPEMEHHBIX BIX JJAHHBIX TEXHOJIOTUI
KOMITBIOTEPHBIX
TEXHOJIOTHI
5 | IIK-7 BJIQJICHUEM - duznueckue u - O6pamarhscs ¢ - HaBrikamu
METOJIaMU XUMHUYECKHE XUMHYECKUMHU TEXHUKHU
0€e3011acHOr 0 CBOICTBa BEIECTBAMU 0€301acHOCTH NP
oOparnieHus C |IPUMEHSIEMBIX B |COTJIACHO TPABHIT pabore ¢
XUMHYECKUMHU JKCIIEPUMEHTE TEXHUKHU BElIECTBAMHU
MaTepuagaMu C |BeIIecTB 0€30MacHOCTH
y4eTOM ux
buznuecKux u
XAMHUYECKUX CBOWICTB
2. CTpyKTYypa M cofep:KaHue JMCIHILJIMHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH TUCIHMIIMHBI M0 BUAaM PadoT.
OO0mass Tpymo€MKOCTh JNUCHUIUIMHBI cocTaBiseT 5 3ad. ex. (180 wacom), wux
pacrpeiesieHne 1Mo BuaaM paboT MPEICTaBICHO B TaOIHIIE.
Bun yaeOHO# paboTh Bcero CemecTtpsbl
4acoB (dacwl)
5 6
KonrtakTHasi paboTa, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHS JIEKIIMOHHOT'O THUIIA 36 18 18
JlaGopaTopHbIe 3aHATHS 76 36 40
3aHATHS CEMUHAPCKOTO THMA (CEMUHAPbI, TPAKTUYECKHUE 3AHITHUSA) - - -
HMNuas koHTaKkTHas padora:
KonTpons camocrositensHoi paboTsl (KCP) 6 2 4
[Tpomexxyrounas arrecranus (MKP) 0,4 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJe:
ITpopaboTka yueOHOro (TEOPETHUECKOT0) MaTepraa 27 9 18
BrimotHeHME MHAMBUAYaTbHBIX 3aaHHH (MTOJrOTOBKA COOOIIEHUH, 19.8 i 19.8
MIPE3CHTALINI) ’ ’
IToaroroBka K TeKymeMmy KOHTPOJIIO 14,8 6.8 8
KoHTpoJib:
IToaroroBka Kk s3K3aMeHy - - -
O01as Tpy10eMKOCTh qac. 180 72 108
; ;6001\: :ncne KOHTAKTHAasi 118,4 562 | 622
3a4. el 5 2 3




2.2 CTPyKTYypa IMCUMIUINHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL.

Pazgenbl qucMIUIMHBI, H3y4aeMbIe B 5 ceMecTpe

KomnuectBo yacos
Bueayaut
No HaumenoBanue pazaenon B AyH;g(?;Haﬂ OopHas
Cero p pabota
J | II3 JIP | CPC
1 2 3 4 5 6 7
1 Brenenne. OCHOBHBIE CBEJIEHHUS O Mpolieccax 158 4 2 18
paszieneHus. ’ ’
Hcnapenue n xonneHcauus. Pekrudukannonnoe
2 pa3zaeneHne MHOTOKOMIIOHEHTHBIX M CJIOKHBIX 8 4 4
CMECEH.
3 HonHbIl 00MeH 12 | 2 8 2
4 bapomeMOpanHBIE TTPOTIECCHI 26 | 6 16 4
5 Juddy3nonHbie 1 TepMOMEMOpPaHHbIE MTPOIECCHI 8 2 4 2
Hmozco no oucyuniune: 69,8 | 18 36 15,8
Pacnipenenenre Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUTLINHBI.
Paznenpl quctuminHbl, n3ydaembie B 6 ceMecTpe.
KomnuectBo yacos
Bueayaut
No HaumenoBanue pasaesnoB B Ayz[;16T(§)T1;Ha}I opHas
cero P pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 Juddy3nonnbie 1 TepMOMEMOpaHHbIE MTPOLECCHI 14 2
2 DeKTpoMeMOpaHHBIE MPOIIECCHI 34 8 18 8
3 OcHoBHBIE 007aCTH TPUMEHEHUST MEMOPaHHBIX 558 | 8 13 0.8
TEXHOJIOTHI ’ ’
Hmoeo no oucyuniune: 103,8 | 18 40 45,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ansTus / cemuHapsl, JIP — maGoparopHbie
sarsaTus, CPC — camocrositennpHas paboTa CTyIeHTa

2.3 ConeprxaHue pa3ieioB JUCHUNINHBI:
2.3.1 3anaTHA JeKINOHHOIr0 THIIA.

®opmMma
HanmeHnoBanue
Ne Conepxanue pazaena TEKYIIETrO
paznena
KOHTPOJIS
1 2 3 4

1. |Beaenue. OcHoBHBIC |O0IaCTH MPUMEHEHUSI MEMOPAHHONW TEXHOJIOTHH U

CBEICHHUS O ee MPeuMyIIEecTBa Nepe] TPAAUIIOHHBIMU

npoueccax TexHoMorusIMu. icTopust pa3BuTHsS MeMOpaHHOM

pazaeneHus. TexHoJoruu. CoOBpeMEeHHOE COCTOSTHUE

M6M6paHHBIX MCTOOOB pasaCJICHUA U OYUCTKHU




BEIIECTB. AHAJIN3 phIHKA MEMOpaH U MEMOpPaHHBIX
TEXHOJIOTUH.

Hcnapenue u
KOHJICHCALIHS.
PextugukanmonHoe
paszaeneHue
MHOTOKOMIIOHEHTHBIX
U CIIOKHBIX CMECEH.

OnHokpaTtHOE ucniapeHre. MHOrokpaTtHoe
UCTapeHue U KoHJeHcaus. OU3NKO-XUMUYECKHE
OCHOBBI ITPOLIECCOB MAacCOIMEPEHOca B cUCTEMax
KHUJIKOCTb-TIap. PaBHOBeCHE B cCHCTEMaX KHUJIKOCTb-
nap. OCHOBHBIE TUIIBI JArpaMM COCTOSIHUS
KHUJIKOCTb-TIap OMHAPHBIX CMeceH.

Pextudukarms. DU3NKO-XUMHUYECKHE OCHOBBI
PEKTHU(PHUKAIMOHHOTO PA3AeICHUS KHUIKUX CMECEH.
drerMoBO€ YHCIIO U PACXOHBIN K0 PHUIIHEHT.
Crnioco6 nuTaHus peKTU(HUKATUOHHONW KOJIOHHBI:
OpOLIEHHE KOJIOHH, CIIOCOOBI BBOJA UCXOIHOM
CMECH, CITIOCOOBI MUTAHMsI KOJIOHH MapoM.

HWoHnublil 00MeH

Tunsl nvoHooOMeHHUKOB. CTpoeHue
MOHOOOMEHHHUKOB, UX (DU3UKO-XUMHYECKHE
cBoicTBa. TepMoaMHaMUKaA U KUHETHKA HOHHOTO
obmeHna. [I[puMeHeHre MOHHOTO OOMEHa B
XUMHYECKON POMBIIUICHHOCTH ISl pa3ICICHUS
cMecen.

JIP

bapomeMmOpanHbIe
TIPOIIECCHI

OcHoOBHBIE THITBI OapOMeMOpaHHBIX MTPOIIECCOB:
MUKpODHIbTpaIs, yabTpaduIbTparus,
HaHo(uIbTpaIus, oOpaTHbI ocMoc. OCHOBHBIE
(bakxTOpBI, BIUSIONINE HA MTPOIECC Pa3/ICICHUSI.
Muxkpodunbrparus, yaerpadunbrpanus. CTpoeHue
MUKPO(MUIBTPAIIMOHHBIX U
yIbTpaQUIbTPAIIMOHHBIX MeMOpaH. BiusHue
napaMeTpoB pabouero pexxuMa Ha Mmporece
paznenenus. OOpaTHBIA ocMoc. MexaHu3M
00paTHOOCMOTHYECKOTO pazaeneHusi. OCOOCHHOCTH
CTPOCHHS 00PaTHOOCMOTHYECKUX MEMOpaH.
Brnusinue mapameTpoB pabodero pexxnMa Ha
nporiecc paznenenusi. Hanodunbparms.

JIP

Huddy3nonnsie u
TepMOMEMOpaHHBIE
IPOLIECCHI

Paznenenne razoBbix cmeceil. CeleKTUBHOCTD
MIOPUCTBIX ¥ HETTOPUCTBIX Ia30pa3AeIUTEIbHBIX
MeMmOpaH. J{nanu3. MemOpaHHas 3KCTpaKIHs ¢
MCTIOJIb30BaHUEM XUAKHX MeMOpaH. MemOpanHas
nuctiuanus. [leppanopanus (ucrapenue yepes
MeMOpaHy).

JIP

DnekTpoMeMOpaHHbIC
MIPOIIECCHI

OcHOBHbIE BUBI JIEKTPOMEMOPAHHBIX MTPOLIECCOB.
DnekTpoananu3. KoHCTpyKIUH 3JI€KTPOAHATIM3HBIX
anmnaparoB. DJIEKTPOAUATU3HbBIE IPOLECCHI U
anmnapartsl, IpeIHa3HaYeHHbIE AJI1 00eCCOTUBAHUS
pPacTBOPOB, KOHLIECHTPUPOBAHUS 3JEKTPOJIUTOB.
DNeKTpoANaIN3HbIE POLECCHI U aIllapaThl,
IIpeHa3HaYEHHbIE AJIs IOJy4EHUs
J€MOHN30BaHHOM BOJBL. DJIEKTPOAUATN3HbBIE
IIPOLIECCHI U amlnapaTsl, IpeIHa3HaYEHHbIE IS
CHHTE3a KUCJIOT U 1eno4yeid. MeMOpaHHbII

JIP




anexkTpoiuns. [loayueHne HeOpraHUYEeCKUX BEIECTB
MeMOpaHHBIM 3J1eKTposn3oM. [lonyuenue
OpPraHUYECKUX BELIECTB MEMOPaHHBIM
JJIEKTPOJIA30M.

OcHOBHBIE 00J1aCTH
MIPUMECHECHHUS
MeMOpaHHBIX
TEXHOJIOTHH

[Tpumenenne MeMOpaH B BOJOMOATOTOBKE:
MOJIy4YEHUE MUTHEBOW BOJBI ITYyTEM OIPECHEHUS
MOPCKHUX BOJI, TOBBIIICHHE KaYeCTBA TUTHEBON
BOJIbI, MOJTYYCHHE 0CO00 YUCTOU BOJBI,
o0e33apaXuBaHUE U CTEPUITU3ALINS BOJIBI.
[Ipumenenne memMOpaH B MEIUIIUHE: TTOTyYEHUE
OYMIIICHHOM, CTEPUIIbHOM, alIUPOTE€HHON BOJIBI JJIsI
MPUTOTOBJIEHHUS BAKI[UH, METULIMHCKUX
MpEenapaToB, MPOMBIBKHA aMITyJl, OYMCTKA KPOBU
METOJIOM JiMaliv3a (anmapar UCKyCCTBEHHas MOYKa),
MeMOpaHHas OKCUTEHAITs KPOBH, BBEICHHUE B
OpraHM3M JICKaPCTBEHHBIX BEIIECTB, PETYIUPYyEMOE
KarCyJMpOBaHUEM, BBIICJICHUE, OUUCTKA U
KOHIIEHTPHUPOBAHKE JICKAPCTBEHHBIX MpenapaToB B
npoiieccax Moiay4eHus JEKapCTBEHHbBIX CPEJICTB,
¢dusnotepanus (anmmapat «I OpHBIN BO3TYX»).
[Tpumenenne MeMOpaH B TOTLTUBHO-
SHEPTreTUYECKOM KOMIUIEKCE: OUUCTKA U OCYIIIKa
MOMTYTHOTO HEe(TSHOIO Ta3a, pa3aesicHue
KOMITOHEHTOB HEPTEXUMUYECKUX ITPOU3BOJICTB.
[Tpumenenne MmeMOpaH B MUKPOAJIEKTPOHHOM
MIPOMBIIIJICHHOCTH: TIOTyYeHHE 0CO00 YUCTOU
BOJIBI, TTyOOKasi O4MCTKA BO3AYyXa JUISL «IHCTHIX»
koMHaT. [I[puMeHeHre MeMOpaH ISk OYUCTKH
CTOYHBIX BOJI: OUMCTKA CTOYHBIX BOJ IEIIOJIO3HO-
OYMaKHBIX, TEKCTHJIHHBIX, TaTbBAHHYECKUX
MPOU3BOJCTB, MPEANPUITHI, TPOUIBOISIIINX
MOJITMMEPHBIC BOJIOKHA, TIepepabOoTKa KHIKUX
PaIMOaKTUBHBIX 0TX0/10B. [IpmeHenne MeMOpaH B
AHAJTUTUYECCKON XNUMHUM: HOH-CEIICKTUBHBIC
3JICKTPOJIbl, MeMOpaHHBIE JaTUNKHU Ha Ta3bl,
MeMOpaHHBIE METO/IbI AHATUTUYECKOTO Pa3/IeICHUs,
pasneneHue ouorasa.

2.3.2 3aHsATHS CEMHUHAPCKOI0 THMA.
CemuHapcKue 3aHATHS HE MPETyCMOTPEHBI YUeOHBIM TJIAHOM

2.3.3 JIaGopaTopHble 3aHATHSI.

HaumenoBanue nabopatopHbIx padoT

dopma TEeKyIIEero
KOHTPOJIS

3

4

HccnenoBanue nporiecca IpeIoAroTOBKH HCXOIHOTO PacTBopa
nepes ero 00paboTKo MeMOpaHHBIM METOIOM.

Otyer no
nabopaTtopHoit pabote

N3ydenue mpouecca MUKpOQUIBTPALIUN.

Otyert 110




nmabopaTopHoi paboTe

3 |M3ydeHue mporiecca nepepadboTKH PACTBOPOB COJIEH METOJIOM Otuer o
o0OpaTHOrO ocMoca. naboparopHoit pabote
4 |MzydeHue pa3feneHus KHUJIKUX HEOJHOPOTIHBIX CUCTEM METOI0M Ortuer o
ynerpadunsTpanmu (Y D). Pacuér mapamerpoB nporecca nabopaTopHOil paboTe.
yIbTpadUIbTPAIUH. PacuetHo-
rpaduveckoe 3agaHue
5 |M3ydenue mporiecca yMATYCHHS BOJIOIPOBOIHON BOABI METOIOM Otyert 110
HaHO(MIIBTPAIINY. nabopaTopHoii pabote
6 |MccnenoBaHue mporecca HeMTpaTU3aMOHHOTO AUAIH3a. Otuer no
nabopaTopHoi paboTe
7 |UccnenoBaHue 31€KTPOAUATM3HOTO MPOIEecca KOHIEHTPUpPOBaHUs  (OTUeT 1o
AJIEKTPOJIHTA. nabopaTopHoii padote
8 |HccnenoBanue mpoiiecca MoyudeHus 1€MOHU30BaHHOM BOBI. Ortuer o
nabopaTopHoi pabore
9 |HUccnenoBanue mpoiiecca MoJy4eHus KUCIOTHI U IIesIoun u3 conu  |OTYeT no
AEKTPOHATIU3OM C OUTIOJIIPHBIMH MOHOOOMEHHBIMHA MeMOpaHaMu. |1abopaTopHoit paboTte
10 |Ilony4yeHue sHEPrUM C UCIOJIB30BAaHUEM IPAJUEHTAa KOHLIEHTpauuy, |OTueT no
METOZOM PEBEPCUBHOIO 3JIEKTPOAHAIIN3A. nabopatopHoit pabote
11 |MccnenoBanue OCHOBHBIX XapaKTEPUCTUK TOIUIMBHOTO AyieMeHTa.  |OTueT no

naboparopHoit pabote

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX pa0oT (IIPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOTO O0eCeYeHUs I CAMOCTOSAITEIbHOIH pPadoThl
00y4YaAIIUXCS N0 JTUCHHILINHE (MOIYJIIO)

[lepeuenpb yueOHO-METOAMUECKOTO 00ECTIEUeHUS TUCITUTINHBI

Ne Bun CPC TI0 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 |IIpopabotka yuebHOr0o |(MeTOAMYECKHE PEKOMEHIAIMU K OpPraHW3allud ayJUTOPHON W
(TEOpETHYECKOTO) BHEAYIUTOPHON  (CaMOCTOSATENbHOW)  PabOTBHI  CTYIEHTOB:
Marepuaia Meroauueckue ykazanusi / coctr. T.II. Cropoxenko, T.b.

[Touunok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: KyGanckwuii
roc. yH-T, 2018. 89 c.

2 |BrimoaHenue Meroauueckue ykKa3aHUs MO OpraHU3aluyd CaMOCTOATENIbHOMN
WHIUBUTYJTbHBIX paboThl CTyACHTa, YTBEPXKICHHbIE Kadeapod GU3HMIECKOM
3azaHuil (moaroroBka  |xumuu, npotokon Ne 1 ot 30.08.2017 r.

COOOIIEHNH,
MIPE3CHTALINI)

3 |[loaroroBka k Tekyniemy|Meronuueckue peKOMEHJIAMU K OpraHU3alud ayJUTOPHOW U

KOHTPOJTIO BHEAYJIUTOPHON  (CaMOCTOSITEIbHOM)  pabOThl  CTYACHTOB:
meroanueckue ykazauuss / coctr. T.II. Cropoxenko, T.b.

8




[Tounnok, A.B. becranos, H.B. Jlo3a. — Kpacronap: Kybanckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONW PabOThl OOYYaroOUIUXCS W3
YHCIla UHBAJIUIOB U JIMI C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 370poBbs (OB3) npenocrapisitorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM HX 37I0POBbS U BOCHPUATHS HH(OPMAITIH:

JIoist T ¢ HApyIIECHUSIMHA 3PCHHS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA,

— B opme ayamnodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIeHUsIMH CITyXa:

— B IIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist TTI ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO ammapara:

— B meyaTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTesIbHbIEC TEXHOJIOTHH.

His dopmupoBaHus MpodeCcCHOHATBHBIX KOMIIETCHIIUKA B IMPOLIECCE OCBOEHUS Kypca
UCIIOJIB3YETCSI TEXHOJIOTUS MPOQEeCCHOHATBHO-PAa3BUBAIOIIET0 00yUeHus, MpeaycMaTprBaroias
HE TOJIbKO Tepelayy TEOPEeTUYECKOT0 Marepuana, HO U CTUMYJIMPOBAHHE M Pa3BUTHE
MPOJAYKTUBHBIX MIO3HABATEIbHBIX IEHCTBUMN CTYACHTOB.

Konnu
Bupn 3anstus Hcnonp3yeMble THTEPAKTUBHBIE
Cemectp €CTBO
(JI, ITP, JIP) o0pa3oBaresbHbIE TEXHOJIOTUH
4acoB
5 JIP becennl 2
Paz6op cutyanmit 6
PaboTa B MasIbIX Tpynmnax 12
6 JIP Becensl 2
Paz6op curyaruit 6
Pabota B manbIx rpymnmnax 12
[Ipe3enTarnus pedepatoB (pa3paboTokK) B 10
dhopmaTe MUHU-KOH(DEPEHITUN
Hmoeo: 50

JUist nun ¢ OrpaHU4EeHHBIMH BO3MOXKHOCTSIMU 30POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMM C NCIOJIB30BAHUEM DIEKTPOHHOMN IOYTHI.

4. OueHo4Hble CpeAcTBA ISl TeKYLIero KOHTPOJIsl yClIeBaeMOCTH M ITPOMEKYTOYHOM
aTTecTalMu.
4.1 ®oHA OLIEHOYHBIX CPEICTB I MPOBeeHHs TeKYIero KOHTPOJIs.

ITPOBEPOYHASA PABOTA Ne 1
10 JUCIIHUITIINHEC <<HpOI_I€CCI>I pa3;[eneHH5{ B XHMHHGCKOﬁ HpOMBII_HJIeHHOCTI/I»
Hanpasnenue noarorosku "04.03.01 Xumus",



npoduns moarotToBku — @usndeckas xumus, 201_-201_ y4. r.
Paznen paboueit mporpammer «Beaenue. OCHOBHBIE CBEICHHS O MEMOPaHHBIX MPOIEccax»
Bapuanr 1
1. VYkaxute 00jacTu MpUMEHEHUS MEMOpPaHHBIX TEXHOJOTUH, a TaKKe UX IMPEeUMYIIecTBa

nepea TpaauiiuOHHBIMA TCXHOJOTUAMU OYHUCTKH.
2. Kakue cBoiicTBa MeMOpaH TOJIOKEHBI B OCHOBY HMX Kiaccubukaruii? [IpuBenure Tpu

KJaccu(puKauu MeMOpaH.
3. MexaHu3MBI MacconepeHoca uepe3 MeMOpaHsl - Tuddy3usi.

ITPOBEPOYHA I PABOTA Ne 1
no aucuuiuinae «IIpoueccsl pa3aenenus: B XUMUYECKON MPOMBIILIEHHOCTH »
Hanpasnenue noarorosku "04.03.01 Xumus",
npoduik moaroToBku — @usndeckas xumus, 201_-201_ y4. r.
Paznen paboueit mporpammer «BBeaenue. OCHOBHBIE CBEICHHSI O MEeMOPaHHBIX MPOIEccax»
Bapuanr 2
Kaxkue Tumbl CTpyKTYyp HMEIOT MEMOpPaHbl, KOTOPHIE OTHOCATCS] K OPTaHUYECKUM?

1.
2. Kakue TpeboBaHus NpebABIAIOT K MeMOpaHam?

3. MexaHn3MBI MacconepeHoca yepe3 MeMOpaHbl - MUTPAIIHS.

I[TPOBEPOYHAS PABOTA Ne 2
o nucruiuinHae «[Ipotecchl pa3eneHns B XUAMUYECKONH TPOMBIIIUICHHOCTH
Hanpasnenue noarorosku "04.03.01 Xumus",
npoduns moarotToBku — @usnyeckas xumus, 201_-201_ y4. r.
Paznen paboueit mporpammel «bapomeMOpaHHBIC TPOIIECCHI»
Bapuanr 1

1. OcHOBHBIE TUITBI OapOMEMOPaHHBIX MPOIECCOB: MUKPOPMIbTPALIUS, YAbTpadUIbTpALIHS,
HaHO(WIbTpaLus, OOpaTHBII OCMOC.

2. OcHoBHBIE (haKTOPBI, BIUSIOIINE HA MPOIECCHI 0apOMEeMOpPaHHOTO pa3/IeICHUSI.
3. CtpoeHre MUKpOGUIBTPALMOHHBIX U YABTPa(UIbTPALIMOHHBIX MEMOpPaH.

I[MTPOBEPOYHAS PABOTA Ne 2
no nucuuiuinHae «IIpouecchl pazieneHus B XMuMU4YECKONH TPOMBIIIIIEHHOCTH »
Hanpagsnenue noarorosku "04.03.01 Xumwus",
npod b MOATOTOBKH — Dusndeckas xumus, 201_-201_ yu. r.
Paznen paboueit mporpammsl «bapomeMOpaHHBIEC TTPOLIECCHI»
Bapuant 2
1. MexaHu3M 00paTHOOCMOTHYECKOTO pa3/IeTICHHUS.
2. Oco0eHHOCTH CTPOCHHST 0OPAaTHOOCMOTHYECKUX MEMOpPaH.
3. Brnusinue mapameTpoB pabodero pexuMa Ha Mmporece pa3iaeiieHusl.

ITPOBEPOYHASI PABOTA Ne 3
o auctuIumHae «IIporeccsl pa3aeneHuss B XUMHUYECKON TPOMBIIIIIEHHOCTH»
Hanpagsnenue noarorosku "04.03.01 Xumwus",
npod b MOATOTOBKH — Dusndeckas xumus, 201_-201_ yu. r.
Paznen paboueit mporpammbl «IieKTpoMeMOpaHHBIE TIPOIECCHI»

Bapwuant 1
1. Bunsl anekTpoMeMOpaHHBIX MPOLECCOB?
2. OneKkTpoaualu3Hble MPOLEecChl W ammaparhl, MpeJHa3HAYeHHbIe i1 00eCCOIMBaHUS

pacTBOpPOB, KOHLIEHTPUPOBAHUS 3JIEKTPOJIUTOB.
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ITPOBEPOYHASI PABOTA Ne 3
o aucturumHae «[Iporeccsl pa3aeneHus B XUMHUYECKOM TPOMBIIIIIEHHOCTH »
Hanpagsnenue noarorosku "04.03.01 Xumwus",
npod b MOAToTOBKH — Dusndeckas xumus, 201_-201_ yu. r.
Paznen paboueit mporpammbl «IieKTpoMeMOpaHHBIE TIPOIECCHI»

Bapuant 2
1. OnexTpoaualIn3Hble TPOLIECCHl W ammaparbl, IpeJHa3HAYEHHbIE [JIS IOJYy4EHHUs
JIEMOHU30BAaHHOU BOJIBI.
2. 3JICKTpOI[I/IaJIH3HBIe npoueccm 148 annapaTbl, HpeI[HaBHa‘ICHHBIe JId CUHTE3a KHUCJIOT U
IIEJIOYEH.

IIpumepHbie TeMbl pedepaToB:

1. TomnuBHBIE >SIEMEHTHI, WX KiIaccH(UKAIMs, TPOIECCHl IMEPEeHOCa B TOIUTHBHBIX
JJIeMEHTax.

2. IlpumeHeHme MeMOpaH B BOJOMOJTOTOBKE: TOJNYyUYEHUE MHTHEBOW BOJBI IMyTEM

OTIPECHEHUSI MOPCKUX BOJI.

[Ipumenenrne MeMOpaH B BOJOIMOATOTOBKE: MOJYI€HUE 0CO00 YHCTOM BOJIBI.

4. IlpuMeHenne MeMOpaH B THUIIEBON IPOMBIIIUICHHOCTH: KOHIIEHTPHUPOBAHUE COKOB,
OUYHMCTKA BUHA, THBA.

5. Ilpumenenue ™MeMmOpaH B THINEBONW MPOMBINIJICHHOCTH: TIepepadOTKa MOJOYHBIX
MPOJIYKTOB.

6. Ilpumenenne w™MemOpaH B OWOTEXHOJOTHUU: W3BICYCHHE IIEJIEBBIX KOMIIOHCHTOB
(pepMeHTOB, BUTAMUHOB U TIp.), KOHIICHTPHPOBAHUE MPOAYKTOB OMOTEXHOJIOTHUECKUX
MPOLIECCOB.

7. llpumenenue  MeMOpaH B  OHMOTEXHOJIOTHH: OpraHu3alusi  HENPEPbIBHBIX
OMOTEXHOJOTHYECKUX TMPOIECCOB, B KOTOPBIX MPOUCXOJIUT HENPEPHIBHOE W3BJICUCHUE
I[EJIEBBIX KOMIIOHEHTOB U3 OMopeakTopa (MeMOpaHHBINA PEaKkTop).

8. IlpumeHenune meMOpaH B MEAMIIMHE: OYMCTKA KPOBH METOJOM JMaiv3a (ammapar
UCKYCCTBEHHAsI I10YKA).

9. Ilpumenenue meMmOpaH B TOIUIMBHO-DHEPIe€TUYECKOM KOMILIEKCE: OUMCTKAa M OCYILIKa
HOIYTHOTO HEe(PTSHOIO Ta3a.

10. Ilpumenenne MeMOpaH AJisi OYUCTKU CTOYHBIX BOJI: OYMCTKA CTOYHBIX BOJI LIEJUTIOJIO3HO-
OyMaXHBIX TIPOM3BOJICTB

11. Ilpumenenue MmemMOpaH 7151 OYMCTKU CTOYHBIX BOJ| FralbBAHMUECKUX IIPOU3BOJICTB,

12. Tlpumenenue MmemMOpaH 17 mepepabOTKH KHUIKUX PATUOAKTHBHBIX OTXOJIOB.

(98]

4.2 ®oHJ OLICHOYHBIX CPEICTB /1 NPOBEACHUs IPOMEKYTOYHOM aTTeCTAlNu.

Bonpocsl 11 NOATOTOBKH K 3a4€Ty:

3auer NpoBOAUTHCS B (hOpME YCTHOIO ONpoca IO BOIPOCAM, C IpeABapUTEIbHON
MOJATrOTOBKOM. DK3aMEeHaTOp BIpaBe 33/1aBaTh BOIIPOCHI CBEPX Oumiera.

1. Obnacti mpUMEHEHUsT MEMOpaHHON TEXHOJIOTMM U €€ TMPEHMYILECTBa Iepen
TPaJULMOHHBIMU TEXHOJIOTUSAMHU pa3esieHus.

2. Kakwue n3BecTHBl MEMOpaHHBIE METO/IbI Pa3AeiCHNs U OYHCTKU BEIIECTB?

3. Tunmbl  MeMOpaHHBIX  TIporeccoB:  OapomeMOpaHHbIe, U] y3UOHHBIE,
3IIeKTpOMeMOpaHHbIe, TEePMOMEMOPaHHEIE.

4. MexaHu3Mbl MaccomepeHoca 4Yepe3 MeMOpaHbl: KOHBEKIus, auddysus,
AIIEKTPOMUT PALIUSI.

5. OcHOBHBIE  THNIBI  OapoMeMOpaHHBIX  MPOIECCOB:  MHKPO(PUIBTpALIHS,
yapTpaduiIbTpanys, HAHOPMITPALUS, 0OPaTHBIM OCMOC.

6. KoHueHTpalmoHHas noispu3anys B cucTeMe «MeMOpaHa — pacTBOp».
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7. OcankooOpazoBanne Ha MemOpaHe. BiusiHMe MONApU3ALMOHHBIX SBICHUH Ha
IPOM3BOIUTENBHOCTh MEMOpaH. CriocOoObl CHUYKEHMSI BIMSHUSA NOJISPU3ALUOHHBIX SIBICHHUH.

8. OcHoBHBIE (haKTOPHI, BIUSIOUINE Ha MPOLECCH 0apOMEMOPaHHOTO pa3/IeiCHuUSI.

9. Ctpoenue MHUKPOQWIBTPAIMOHHBIX M YIbTPaUIBTPALMOHHBIX MeMOpaH.
Bnusiaue napameTrpoB pabouero pexxuMa Ha IpoIece pas3IeeHusl.

10. MexanusmM  00paTHOOCMOTHYECKOTO  pasnueneHus. (OCOOCHHOCTH  CTPOSHUS

00paTHOOCMOTHYECKUX MeMOpaH. BrmsHue mnapamerpoB pabouero pexuMa Ha Mpolecc
paszeneHus.

11.  Hanodunbrpammsa. Yem oTiuvaroTcs HaHO(DUIBTPALIMOHHBIE MEMOpPaHbI OT
00paTHOOCMOTHYECKHX ?

12.  MewmOpanHoe pa3zaencHue Tra3oBbiX cMmeceil. CeleKTMBHOCTh TOPUCTBIX H
HEMOPHUCTBIX ra30pa3AeIUTEeNIbHBIX MEMOpaH.

13. Jnanus.

14. MeMmOpaHHast AUCTUIUISALINSL.

15.  IlepBamoparnus (McapeHue uepe3 MeMOpany).

16.  Kakwue mporiecchl Ha3bIBAIOT AIEKTPOMEMOpPAHHBIMU ?

17. Kakoii mpouecc HasbBaeTcs »sJaekTpoguanu3zoM? B uéM ero omimuume ot
3NEeKTpor3a’?

18.  KoHCTpyKIuM 371€KTPOUAIN3HBIX allIIapaToB.

19. ONIeKTPOANAIN3HBIE  TPOIECCHl W anmapaThl, IpeJHa3HAYCHHbIC IS
o0ecconuBaHusl PaCTBOPOB, KOHIIECHTPUPOBAHUS SIIEKTPOIUTOB.

20. DIIEKTPOANAIN3HBIE MPOLIECCHl M alapaThl, NPEeIHA3HAYCHHBIE JJISI TOJYUYEHUS
JIEMOHU30BAHHOU BOJBI.

21. DIIeKTPOANAIN3HBIE TPOIECCHl W amnmapaThbl, NpeJHAa3HAYCHHBIE I CHUHTE3a
KHUCJIOT U IIEJIOYEH.

22. Kaxoit mporiecc Ha3pIBaeTCsI MEMOPAHHBIM AJICKTPOIN30M?

23.  Ilomy4yeHue HEOpPraHMYECKUX BEIIECTB MEMOPAHHBIM HJIEKTPOJIA30M.

24. [TomydeHue opraHUYeCKUX BEIIECTB MEMOPAHHBIM JIEKTPOJIU30M.

25.  TonnmBHBIC AJIEMEHTHI, UX KiIaccU(HUKAIMS, MPOLECCHl MePeHOca B TOTUIMBHBIX
3JIEMEHTaX.

26.  TpebGoBanust Kk MemMOpaHaM JJisi TOIUIMBHBIX 37eMeHTOB. CTpoeHHME U CBOWCTBA
MeMOpaH, MPUMEHSEMBIX B TOIJIMBHBIX 3JIEMEHTAX.

27. [Ipumenenne mMeMOpaH B BOJOIOATOTOBKE: MOJYYEHHUE MUTHEBOW BOIBI MyTEM

ONPECHEHUS] MOPCKUX BOJ, MOBBIIIEHWE KayecTBa MUTHEBOW BOJBI, MOIy4Y€HHE OCO00 YMCTOM
BOJHI, 06e33apa>1<HBaHHe " CTCpUIM3alius BOABI.

28. [Ipumenenne MeMOpaH B MHINEBOW MPOMBINIJICHHOCTH: MOJYYCHHE OUYHIICHHON
BOABI I TCXHOJOIMYCCKUX MPOHCCCOB, KOHHOCHTPUPOBAHUEC COKOB, OYHWCTKAa BHHA, IIUBA,
nepepaboTka MOJIOYHBIX MPOAYKTOB, CO3JJaHUE YCIOBUM IS IMTENLHOTO XpaHEHHUs OBOLIEH U

bpyKTOB.

29. [Tpumenenre MeMOpaH B OMOTEXHOJIOTHH: CTEPUIIU3AIIMS TEXHOJIOTUYECKUX CPET,
U3BIICYCHHUE I[IEJICBBIX KOMIIOHEHTOB ((hepMEHTOB, BUTAMUHOB H TIp.), KOHIICHTPUPOBAHUE
MPOJYKTOB OMOTEXHOIOTHUECKUX MPOLIECCOB, OpraHusarus HENPEPHIBHBIX

OMOTEXHOJOTMUYECKUX MPOIIECCOB, B KOTOPBIX MPOUCXOIAUT HEMPEPHIBHOE M3BJICUCHHE LIEIEBBIX
KOMITOHEHTOB M3 OnopeakTopa (MeMOpaHHBIN peakTop).

30. [Ipumenenne MemOpaH B MEIUIIMHE: IOJyY€HHE OYMIICHHOW, CTEpUIIbHOM,
AIMPOTrCHHON BOABI Ul IPUTOTOBJICHUS BaKLIUH, MEAUIIMHCKUX IIPENapaToB, IPOMBIBKU aMITylI,
OYHMCTKAa KPOBH METOJIOM JMajiH3a (amnmapar MCKyCCTBEHHas MMOYKa), MeMOpaHHAass OKCUTeHAIIHS
KPOBH, BBEJICHHE B OpPraHU3M JICKAPCTBEHHBIX BEILECTB, PEryIUPYEMOE KallCyJIUPOBAHHUEM,
BBIIEJICHUE, OYMCTKA M KOHIIEHTPUPOBAHUE JIEKAPCTBEHHBIX IIPEMapaToB B MpoIEccax
IIOJIy4EHUs JIEKAPCTBEHHBIX CPECTB, (pusnoTepanus (anmapar «[ OpHBII BO3IyX»).
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31. [Ipumenenne MeMOpaH B TOIUTMBHO-DHEPTETUYECKOM KOMILIEKCE: OYHCTKA |
OCyIIKa TIOMMYTHOTO HE(PTAHOTO Trasza, pa3AelieHHe KOMIOHEHTOB HE(OTEXUMHUUECKHUX
MIPOU3BO/ICTB.

32. [Ipumenenne MemMOpaH B MHKPOSJIEKTPOHHOW MPOMBIIIUICHHOCTH: TIONYyYCHHE
0c000 YUCTO BOABI, IIyOOKask OYMCTKA BO3AYyXa ISl «IMCTHIX» KOMHAT.

33. [Ipumenenne MeMOpaH Il OYMCTKH CTOYHBIX BOJ: OYHCTKAa CTOYHBIX BOJI
I_IG.H.HIOJIOBHO—GyMa)KHBIX, TEKCTUIIbHBIX, TaJIbBAHUYCCKUX HpOI/IBBOI[CTB, HpGI[HpI/IHTPlﬁ,
MIPOU3BOIAIINX MTOJMMEPHBIC BOJIOKHA, TIEPEPa00TKA )KUAKUX PATHOAKTUBHBIX OTXO/IOB.

34. [Ipumenenne MeMOpaH B aHAJTUTUYECKONW XMMHUU: MOH-CEJICKTHBHBIC 3JICKTPOJIBI,
MeMOpaHHBIC TATYMKHA HA Ta3bl, MEMOPAaHHBIC METObI AaHATTUTUICCKOTO Pa3JICICHHS, pa3AcIICHUE
Ouorasa.

IIpu BBICTaBICHUY 3a4€Ta YUUTHIBACTCS:

- 3HaHUe (PaKTUYECKOro MaTepuaia Mo mporpamme, B TOM 4HCIIE; 3HAaHUE 00s3aTeIbHON
JUTEPATyphl, COBPEMEHHBIX ITyOJIHKAIMHA [0 TporpaMMe Kypca, a TaKkKe HCTOPUU HAYKH;

- CTENEHb aKTUBHOCTH CTYJI€HTA HA CEMUHAPCKUX 3aHATHSAX;

- JIOTUKY, CTPYKTYpY, CTWJIb OTBETA; KYJIbTYPY pEeud, MaHEpy OOLICHHS; TOTOBHOCTh K
JUCKYCCHH, apryMEHTHPOBAHHOCTb OTBETAa; YPOBEHb CAMOCTOSITEIIBHOTO MBINUICHUS; YMEHHE
IIPUJIOKUTB TEOPHIO K IIPAKTUKE, PELIUTh 3a1a4H;

- HaJIM4XE IIPOIYCKOB JICKIMOHHBIX 3aHATHH 110 HEYBAKUTEIbHBIM IPUYHHAM.

«3a4éT» CTaBUTCS CTYIEHTY, OTBET KOTOPOTO CBUJIETEILCTBYET O 3HAHUM MaTepuana 1o
IporpaMMme, 0 3HaHUHM PEKOMEHI0BAHHOW JIMTEPATYPHl, a TAKXKE COACPKUT B LIEJIOM IPABUIIBLHOE,
HO HE BCerjia TOYHOE U apryMEHTHPOBAHHOE U3JI0KEHHE MaTepuara.

«He 3auyTeHoO» CTaBUTCS CTYJCHTY, MMEIOLIEMY CYIIECTBEHHbIC MpOOeNbl B 3HAHUU
OCHOBHOT'O MarepHaja 1o Iporpamme, a Takke AOMYCTUBIIEMY MPUHIUNHAIBHbBIE OIINOKU MpU
U3JI0’)KEHUU MaTepuana.

OI.[CHO‘IHBIG cpeacrtBa i HWHBAJIMAOB W JIUMI[ C OrPaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Hpu HCOGXOI[I/IMOCTI/I HHBaJIWJaM H JiMaM ¢ OrpaHHYCHHBIMHU BO3MOXHOCTAMU
3JI0OPOBBS MTPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA Ha 3K3aMCHE;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB O0YyUCHHsI MHBAJINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, H€O6XOI[I/IMBIX UM B CBA3HU C UX NHAWBUAYAJIbHBIMU OCOGGHHOCTHMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINUXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBbS
U HWHBAJIKWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JUCHHIUIMHE (MOIYJIO) TPENyCMAaTPHBACT TIPEIOCTABICHHE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIist U1 ¢ HApyIIEHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPpYUICHUAMU OIIOPHO-ABUT'ATCIIBHOIO aIlrapara:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.
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JIaHHBINA TIepeyeHb MOXET OBbITb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJIbHON y4eOHOUl JUTEpPaTypbl, HEOOXOAUMOMI
JJIS1 OCBOEHM S TUCHUILIMHBI (MOIYJIA).

5.1 OcHoBHasi 1uTEpaTypa:

1. CeutioB A.A. Beenenue B MeMOpanHyto TexHonoruto. M.: JleJIu npunt. 2007. 207 c.

2. MeM0Opansl 1 MmeMOpaHHbIe TexHoJoruu / oTB. pea. A. b. SIpocnasues. - Mocksa :
Hayunsriit mup, 2013. - 611 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

ﬂﬂﬂ OCBOCHUA JUCHUIIJIMHBI UHBAJINJAMHU U JIMIIAMU C Ol“paHI/IquHbIMI/I BO3MOXHOCTIMH
SHOPOBBH HUMCHOTCA HU3JaHUS B BJIeKTpOHHOM BUIC B 3JI€KTpOHHO—6I/I6JH/IOTeIIHI>IX cucreMax
«JIa"b».

5.2 lonoJiHUTeIbHAS JIUTEpATypa:

1. TutoBa JL.M., Anekcansia MN.1O., HyrmanoB A.X.-X. MaccooOMeHHBIE MPOLIECCHI B
XUMUYECKOW M TMHUIIEBOW TexHoJjoruu. Jlaboparopusie u npaktudeckue 3anstus. CII0.: Jlanp,
2014. 224 c. https://e.lanbook.com/reader/book/53693/#1

2. Mynnep M. Beenenue B MeMOpanHyto TexHojoruto: / M. Mynaep; niep. ¢ anri. A. 1O.
AnentbeBa, . [1. SIMmonbckoii; mox pen. B. I1. Qy6sru. - M.: Mup, 1999. - 513 c.

5.3. [lepuoguyeckne U3TaHUA:
«DNEKTPOXUMUS»

«MemOpanbl 1 MeMOpaHHBIE TEXHOIOTHI»
«Komnonanslii ;xypHam»

«Desalination»

«Journal of Membrane Science»
«Separation and Purification Technology»
«Desalination and water treatment».

6. Ilepeyenr pecypcoB  HHGPOPMANHOHHO-TEJIEKOMMYHUKANMOHHOW  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS THUCHHUILIUHBI (MOIYJIs1).

1. Pycckoe wmemOpanHoe oOmectBo «MemOpaHbl ©W MeMOpaHHBIE TEXHOJIOTHH»:
http://memtech.ru/index.php/ru/.

2. KyoI'Y, kadeapa buzmgeckoi XUMUU:
http://www .kubsu.ru/University/departments/CHEM/physchem/.

3. HOII KOxup1ii MeMOpaHHBIH 1IeHTp: www.mtc.kubsu.ru.

4. 3A0 PMIL] «lOrrexundopm» JlabGopaTtopuss mMemOpaH W MeMOpPAaHHBIX IPOLIECCOB:
http://techresearch.ru/Immp.htm.

5. PXTVY UM . . Menneneena TexHomapk:
http://enviropark.ru/course/category.php?id=15 3A0 <«HIIK Menuana-®Ounbtp»:
http://www.mediana-filter.ru/reverse_osmos_nanofiltration.html.

7. Metoanueckue YKa3aHusl i OOyYAIIUXCS IO OCBOCHHI) MCHUIIHHBI
(MmomyJis).

VYcmemHoe 0OCBOCHUE JAUCHUIINIMHBL TOPCAIOIaraCT aKTUBHOC, TBOPYCCKOC YYaCTHUC
CTYyJICHTA ITyTeM TJIAHOMEPHOM, TOBCEHEBHON PaOOTHI.

OO0umue pekoMeHaaAIIUN
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W3yuenune QUCHUIUIMHBI CIEAyeT HaYMHATh ¢ IPOpabOTKU pabouell mporpaMmsbl, 0coboe
BHUMAaHUE, YAEISI LENIM U 3aja4aM, CTPYKTYpE U COAECPKAHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIH i

[IpocMOTpuTE KOHCIEKT Ccpazy MOCie 3aHATHM, OTMEThTE MaTepual KOHCHEKTa JICKIIHH,
KOTOPBI BBI3BIBACT 3aTPyJHEHMs M1 NOHMMaHusA. IlomelTaiiTecb HaWTH OTBETHl Ha
3aTPyIHUTENBHBIE BOIIPOCHI, UCIIONb3Ysl PEKOMEHIyEMYIO JUTEparypy. Eciaum caMocTosTenbHO
HE yJaIoch pa3o0paThCsi B Marepuaie, chopMynupyiiTe BOpockl 1 00paTUTECh 3a MOMOIIBIO K
MpenoAaBaTeNio Ha KOHCYIbTAllUU WK OMMKanIIen JeKIuu.

PerynspHo orBoauTe BpeMs AJis IOBTOPEHUS NMPONIEHHOIO Marepuaia, IpoBeEpsisl CBOU
3HAHMS, YMEHHS M HABBIKU IO KOHTPOJIBHBIM BOIIPOCAM.

BrinosineHue 1a00paTopHBIX padoT

Ha 3anstum monyuute y mpemnojaBareiiss TpaduK BBITIOJHEHUS JabOpaTOPHBIX PadoT.
O63aBenuTech BceM HEOOXOIMMBIM METOIUYECKUM 00ECIICUCHUEM.

[lepen mnocemienneMm n1abopaTopuy HM3yUUTE TEOPUIO BOIPOCA, MPEANOIAraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE
IIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPBI 3aHECUTE:

— Ha3BaHue paboThI;
— 3aroTOBKH TaOJMII 7S 3aTI0JTHEHUS SKCIIEPUMEHTAIbHBIMU JTaHHBIMU HA0II0ICHUM;
— ypaBHEHHS XMMHMUYECKHUX DPEaKIUil MpeBpalleHHil, KOTOpble OYIyT OCYIIECTBJIECHBI MPHU

BBIITOJIHEHUH SKCIIEPUMEHTA;

— pacyeTHble (HOPMYIIBL.

OdopmiieHre 0TYETOB JOJKHO MPOBOJUTHCS MOCIIE OKOHYAHUS Pa0OTHI B J1aOOPaTOpUH.

JInsi MOArOTOBKM K 3alIUTE OTYETa CIEAYyeT IMPOaHAIU3UPOBATh SKCIEPUMEHTAIBHbBIC
Pe3yNIbTaThl, COMOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMH MOJIOKEHUSAMHU UJIN CIIPABOYHBIMHU
JaHHBIMU, O0OOHIMTH PE3yJbTaThl MCCIEAOBAHUN B BHUJAE BBIBOJOB MO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJUMBIC B METOJUYECKUX YKa3aHHUSIX K BBIMOJIHEHHUIO JTaOOPaTOPHBIX
pabor.

Metoauyeckue peKOMEHIAIMH MPeNnoJaBaTeasiM 10 MeTOAHKe TMPOBeJAeHHsA
OCHOBHBIX BH/I0B Y4eOHBbIX 3aHATUH

Jlekuuu

MeTtoauka 4yTeHus JIEKIIUN

Jlexuyu SABIAIOTCS OAHUM M3 OCHOBHBIX METOJOB OOYUEHHS MO JAUCHUILTUHE, KOTOphIE
JIOJKHBI peIIaTh CIEAYIOIINE 3a1a4Uu:

— U3JI0XKWUTh BAXHEHIIMM MaTepuall IpOrpaMMBbl  Kypca, OCBELIAIOIIMI OCHOBHBIE

MOMEHTHI;

— Pa3BUThH y CTYJECHTOB MOTPEOHOCTh K CAMOCTOATEIILHON paboTe HaJl yIeOHON M HAy4IHOH

JIUTEPATypOil.

I'maBHOM 3amaudel KaKJIOHM JIGKIUU SBISETCA PACKPBITHE CYLIHOCTH TEMblI U aHAJIHU3 €€
[JIABHBIX MOJIOKEHHMM. PekoMeHmyeTcss Ha mepBOil JEKIMHM JAOBECTH O BHHUMAHMS CTYIECHTOB
CTPYKTYpY Kypca ¥ €ro pasjienbl, a B JaJbHEHIIEM YKa3blBaTh HA4yaja0 Ka)a0ro pasiena, CyTb U
€ro 3a/1a4u, a, 3aKOHYMB H3JI0KEHHE, MTOJBOIUThH UTOT 110 ATOMY pa3jeny, YTOObI CBS3aTh €T0 CO
CIIEYIOILUM.

Conepsxanue JIEKIUH ompeenseTcss padoueit mporpammoit kypca. KpaitHe sxenarenbsHo,
YTOOBI Ka)K/1as1 JIGKLIMSI OXBAThIBAJIa U MCUEPIIbIBAJIa ONPEICIICHHYIO TeMY Kypca H MpeCcTaBIsiia
co00i1 JIorMuecky BMOJHE 3aKOHYEHHYIO paboTy. Jlyuiie cokpaTuTh TeMy, HO HE JOIYCKaTh
nepepriBa €€ B TAKOM MECTE, KOT1a OCHOBHAs M€ €111e MTOJIHOCThIO HE PACKpPBITA.

JlabGopaTopHble 3aHATUSA

LenssMu poBeeHHst 1a00PATOPHBIX PAOOT SABIAIOTCS:

— YCTaHOBJIEHHME CBf3€M TeOpMM C NPaKTHKOM B (opMe HSKCHEepUMEHTAIBHOIO

MTOATBEPKICHHUS MTOJI0KEHUN TEOPHH;

— oOyueHue CTyJJeHTOB YMEHHIO aHAITM3UPOBATh MOIYUYEHHBIE PE3yJIbTaThI;
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— KOHTPOIIb CAMOCTOSITENILHON PaObOTHI CTYIEHTOB 110 OCBOEHUIO Kypca;
— oOydeHue HaBbIKaM MPOPECCUOHATHHOM IEATETLHOCTH

Ienu mabGopaTopHOro MpakTUKyMa AOCTUTAIOTCS HAWIYYIIMM OOpa3oM B TOM cCllydae,
€Clin BBITIOJIHEHU IO SKCIICPUMCHTA npeamcCTBYCT ONpCACIICHHAA IIOATrOTOBUTCIIbHAA
BHeayauTopHas pabota. [loaTroMy mpemnonaBarenb 00s3aH JOBECTH J0 BCEX CTYIACHTOB Ipaduk
BBITIOJIHEHUS J1a00OpaTOPHBIX paboT ¢ TeM, YTOObI OHM MOTJIM 3aHUMAThCs IleJIeHANpaBICHHON
JOMAaIITHEN TOATOTOBKOM.

Hepe;[ Ha4YaJioOM OYCpCAHOI'0 3aHATHA IMpenoAaBaTC/ib MHOJLKCH YIOCTOBCPHUTHLCA B
TOTOBHOCTH CTYJEHTOB K BBIMOJIHEHHIO JIabopaTOpHOW pabOThl MyTeM KOPOTKOIO
CO6CCC,Z[OB3.HI/I$I U HOPOBCPKU HAJIHNYHUA Yy CTYACHTOB 3arOTOBJICHHBIX IMPOTOKOJIOB ITPOBCACHUA
paboTHI.

B ocBoeHun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTAMU
3I0pOBbsl OOJBIIOE 3HAUCHHWE UMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYNbTal[MU) —
AOMOJIHUTCIIBHOC PAa3bsCHCHUC yqe6H0r0 Marcpuraia.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOCO6CTByIOH_II/IM WHIUBUAYAJIU3allun O6y‘I€HI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy INpernoaaBaTeieM W o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSMU 3JO0POBbA.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTMH, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH
00pa3oBaTeILHOIO NMpolecca No JUCUUILIHHE (MOTYJIIO).

8.1 Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA.

IIpoBepka fOMaNIHUX 3aJaHUN U KOHCYJIBTUPOBAHNUE IOCPEACTBOM DIIEKTPOHHOM IOYTHI;

Hcnons30BaHKe 2IEKTPOHHBIX IIPE3EHTALUN [IPU IIPOBEICHUH TPAKTUUECKUX 3aHATUH.

8.2 Ilepeyenb HE0OXO0AMMOI0 MPOrPaAMMHOI0 OOecIeYeHHusl.

[Iporpammebl, ITeMOHCTpaIlii BUIEO MaTepuagoB — mMpourpeiBaTens «Windows Media
Player».

[TporpammeI 1j1st IEMOHCTpAIMK B co3Aanusl pe3eHTanuii «Microsoft Power Point».

DnexTpoHHbIe Taduibl «Microsoft Excel».

[Iporpamma mist pacu€ta XapakTepUCTHK oOpaTHOOCMOTHYecKux wMomayneir ROSA
(freeware).

8.3 Ilepeyenb NHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouHo-tnipaBoBasi cucrema «Koncynprant [lmtoc» (http:/www.consultant.ru)
2. DnexrponHas oubnnoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHo-TeXHHYecKasi 0a3a, HeoOXoAMMasi I  OCYUIeCTBJIEHHS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO).

MarepuanbHO-TeXHUYECKOE 00ecredeHNE JUCIIUILINHBI

Ne Bug pa6or
(MOMyJIsl) M OCHAIIEHHOCTh

1. JlekuuonHsble 3anATUs | JIeKUMOHHAss ayauToOpus, OCHAILECHHAs IPE3CHTAUMOHHOU
TEXHUKOH (MPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpamMmMHubIM obecnieuenueM (110).

2. JlaGopaTopHbie JlaGopatopusi, YKOMIUIEKTOBaHHas  CICIHAIM3UPOBAHHON
3aHATUS MeOEeNbI0 U TEXHHYECKUMU CPEeICTBAMHU OO yUCHHUS:

CxaHupyrommi CIeKTpohOTOMETP Leki SS2109UV
Cnextpodoromerp Leki SS2107 Mukpockon ONTHYECKUI
Altami Konmykromerp <«Oxcmept-002» - 1 mT; Becsl
aHamutnueckue «Adventures Pro» - 1 mT; Typbunumerp
Hanna — 1mr; Buckosumerp Brookfield — 1 mt; Buckozumerp
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kamuiapaeii BIDK-2 — 3mT; Becwr maboparopasie — 1 1i;
Becol Topcuonnsie — 1 mT; Memanka ¢ noxorpeBom «lka C-
MAB HS7» lletikep nad6opatopubiii LS110 — 1 mT; pH-meTp
Hanna Hi2211 - 3 wmr; Mynstumerp — 1 wr; Hcrounuk
MUACTAaHUSI TIOCTOSIHHOTO TOKa CTaOuiau3upoBaHHb b5-49;
Konpgykromerp noprarusasiii Hanna HI 9033 — 2 mt; Hacoc
MEePUCTATBTUYECKUIT MHOTOKaHalbHbIi — 1 mr; Hacoc
NepUCTANbTUYECKUN oaHOKaHanbHbl LS 301 - 2 m;
Mynbstutect UIIIT-101-1 — 2 wt; TTIK-2m

Texkymuii  KOHTpOIb,

Ayautopusi, OCHAlleHHAas IPE3EHTAUOHHOW  TEXHUKOU

MPOMEKYTOUHAS (mpoekTop, JKpaH, KOMIIBIOTEP/HOYTOYK) "
arrecranms COOTBETCTBYIOIINM IporpaMMHbIM obecrieuenuem (I10).

CamMmocTosTenpHas Kabuner g camMocTOsATENbHON  palOOThI, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOXKHOCTBIO MOJKIIIOUEHHS K

cetu «lHTepHeT», mporpaMMmoil 5KpPaHHOTO YBEIUYEHUS U
00ECIIEYeHHBIN JOCTYNIOM B 3JEKTPOHHYIO HMH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHHUBEPCUTETA.
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