E HauioHanbHUI TEXHIYHUIA YHiBEpCUTET YKpaiHK
«KUTBCbKUA MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

Ekonoeii ma mexHonoeii
POCAUHHUX nosaimepie

MembpaHHi memodu o4yuwieHHA 8odu

PiseHb suwjoi oceimu
rany3se 3HaHbL
CneuyianbHicmo
OceimHsa npozpama
Cmamyc ducyunninu
dopma HABYAHHA
Pik nidcomoeskKu,
cemecmp

O6cae ducyunninu
Cemecmposuli
KOHmMpono/
KOHMPpOsbHi 3ax00u
Po3knad 3aHame

Moea euknadaHHA
IHgpopmayis npo
KepisHuKa Kypcy /
euKnaodadyie

Poboua npozpama Has4anwvHoi ducyunaidu (Cunabyc)

PeKegizumu Has4anbHOI ducyunaiHu
6akanasp
16 XimiyHa ma bioiHyceHepia
161 XimiyHi mexHonoezii ma bioiHxceHepis
lMpomucnosa ekonoeia ma pecypcoepekmusHi Yucmi mexHosoaii
BubipKkosa
oyHa(0eHHa)/ducmaHuiliHa/3miwaHa
3 Kypc/6 cemecmp

4 Kpedumu EKTC (120 200uH)
3anik

4 200UHU Ha muxcOeHb (1 200UHU AeKuiliHux , 1 200UHA NPAKMUYHUX
3aHAMb Ma 2 200UHU 1060pAMOPHUX 30HAMb)

YKpaiHcbKa

Jlekmop: https://eco-paper.kpi.ua/pro-
kafedru/vykladachi/vizytky/qgomelya-mikola-dmitrovich.html|
MpakmuyHi /CemiHapcoki: https.//eco-paper.kpi.ua/pro-

kafedru/vykladachi/vizytky/qomelya-mikola-dmitrovich.html
JlabopamopHi 3aHammas: https://eco-paper.kpi.ua/pro-
kafedru/vykladachi/shablij-tetyana-oleksandrivna.html|
https://do.ipo.kpi.ua/course/view.php?id=5377

Mpozpama Has4anbHOI ducyunaiHu

1. Onuc Has4anbHOI ducyunainu, it Mema, npedmem 8U84YaHHA Ma pe3yabmamu
HOBYAHHA

MembpaHHi mexHosoeii 8i0HOCAMbCA 00 CYyYaCHUX BUCOKOEEeKMUBHUX Mpoyecie o4uU,eHH 800U,
AKi 00CUMb WBUOKO Npocpecyoms, 3HAX00A4YU WUPOKe 30CMOCY8AHHA. Yie Cb0200HI 3HAYHA YaCMUHA
HaceneHHA nAaHeMU OMPUMYE BUCOKOAKICHY nUMHy 800y (3 MOPCbKOI 800U ma [HWUX COMOHUX
npupodHux 800. Memoo 00380s49€ ompumysamu 800y Halisuwoi aKocmi i3 HalibpyOHiWux cmiyHuUx 800.
[Mepesazoro daHUX mexHOA02il € me, Wo 80HU 00380/4I0Mb BUKOpUCcmMosysamu 800y i3 6yOb-AKuXx
HaABHUX Oxtepesi 8000NOCMAYAHHA i 8i0Mo8aamucek 8i0 bydisHUUMBA O0po2ux 800020HI8 HA 8esUKi
siocmadHi. Mpuknadom moxce bymu BUKOPUCMAHHA WaxmHuUx 800 y s8o0odediyuumHux pezioHax. lpoyecu
enekmpodianisy i enekmponizy 00380/510mb rnepepobagmu 3aconeHi pioKi 8i0xo0u 8 KOPUCHI MPodyKkmu.
Memodu WupoKo 8UKOPUCMOBYHOMbCA 018 000YUUW,EeHHS 8000MpPO8IOHOI 800U 8 Mobymosux ymosax, 015
KOHOUUYiOHYBAHHA HEeAKICHUX OXepesnbHUX ma apme3iaHCbKUX 800.

MembpaHHI mexHos02il KOHOUUIOHYB8AHHA Ma O4YUWEHHA 800U - Ue Cy4ydacHi mexHosnoeail, ye
mexHorsoezii malibymHboe2o.

Mpedomem HasuyanbHoOi Aucyunainu «MembpaHHi mMmemoou o4YuweHHa eoldu» — peanizauis
nioxoodis, wo 3abe3nevyams 8UCOKOAKICHY Mi020mMosKy NpupooOHUX 800, HAOIliHe oYU EHHS CMIiYHUX 800,
3HeB800HeHHA ocadie 018 No8HO20 rnepexoody MPOMUCA0BUX MIONPUEMCME HA BUKOPUCMAHHA be3cmivyHux
(3amMKHeHuUx) cucmem 8000CNOHUBAHHH.

Y 3HayHil mipi supiweHHa 0aHoi npobaemu byoe s8U3HAYAMUCHL piBHEM MiG20MOo8KU ¢haxisuis, AKi
npayrorome y aanysi XimiYyHUX mexHosoe2ill ma iHxeHepii, payioHasnbHO20 BUKOPUCMAHHA MPUpPOOHUX
pecypcis.

Po3miwjeHHsA Kypcy
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Ana ycniwHo2o supiweHHA 3080aHb 3axucmy ma 36epexceHHA npupoOHUX 800HUX eKocucmem
gaxisyi marome 8inbHO 80s100imu iHhopmayieto, smMimu supiwlyeamu CKAaOHi npobaemu 3axucmy
8000(iMm 8i0 306pyOHEHHS HO BUCOKOMY NpogheciliHomy pigHi.

Mema Has4anwbHOI ducyunninHu « Memb6paHHi Memoou oYuw,eHHA 800U »

Memoto susveHHs OaHOI QuCyunaiHU € hopMyB8aHHA y cmyOeHmie KOMMAeKcy 3HaHb 8 obaacmi
CYYACHUX (hiBUKO-XIMIYHUX Memodi8 OYUWEHHS 800U, KOMM/AEKCY YMiHb ma HABUKI8, HEobXiOHUX 0/
nposedeHHsI HayKosux 00cCni0xeHb 8 OAHOMY HArNpsaMKy, 078 CMBOPEHHA CYy4YacHUX mexHos02ill
8000Mi020mMOBKU MAa OYUWEHHA CMmi4yHUX 800, 04 Keanihiko8aHO20 yNpPABsaIHHA iCHYyHYUMU
mexHos02iYHUMU npoyecamu. BidnosioHo 0o memu nidcomosKka 6aKanaspie 8UMA2AE MOCU/EHHA
cchopmosaHuUx y cmydeHmis KomnemeHmHocmeli:

- 30amHicmb 8UKOpUCMOBY8AMU MEOPemuyYHi OCHOBU €eKosoe2ii, OXOpoHU O008KinAa ma
360/10HCOBAHO20 MPUPOOOKOPUCMYBAHHA, OCHOBHI MPUHYUMU mMa CKAa008i eKosM02i4HO20
yApassiHHA;

- 30amHicmb po3pi3HAMU MexHOs02iYHI npouyecu supobHuUYymMs, susHayamu oOxcepend | wasaxu
HAOX00X#(eHHA Yy HABKOAUWHE MPUpoOHe cepedosule WKiOAUBUX KOMMOHEHMI8, ouiHo8amu ix
8raU8 Ha CMaH 300p08'a IOUHU Ma AKICMb 008KINA;

- 30amHicmbs 3acmocosy8amu Cy4dcHi ekcriepumeHmasnbHi Mmemoou pobomu 3 mMexHO02IYHUMU
o0b6'ekmamu 8 npomucnosux i nab6opaMopHUX yMOoBax.
32i0H0 3 BUMO2aMU Mpo2pPaMu Has4YaAbHOI ducyunaiHu « Memb6paHHi Memodu o4uweHHA 800U,

cmyoeHmu nicas if 3aC80EHHA MAOMb MPOOEMOHCMPY8AMU MAKi MPO2PAMHI pe3ysbmamu HA84YaHHA:

- 3HaMU i pO3yMimu MeXaHi3mu i KIHemuKy XiMiYHUX poyecis, ehpeKmusHO 8UKopUCMo8y8amu ix

npu npoeKkmyeaHHi | B00CKOHA/MEHHI MeXHO/o2IYHUX fpouyecie ma anapamis XimMiyHoi
npomucao8ocmi;

- pO3ymMimu OCHOBHIi €KOs02iYHi 30KOHU, MNpasusaa ma MPUHYUNU OXOpPOHU 008Kinaa ma
npupoOoOKOpPUCMYBAHHA.

2. [lpepeksizumu ma nocmpekKesizumu oucyunaiHu (micye 8 cmpyKmypHo-n02iuHiii cxemi
HABYAHHA 3d 8i0N0BIOHOI0 0CBIMHLOIO NPO2PAMOI0)

BusueHHs ducyunaiHu «Mem6paHHi Memoou o4uweHHA 800U» 6a3yemoca Ha 3acadax iHmezpayii
PIBHOMAHIMHUX 3HOHb, OMPUMAHUX cMydeHmamu npomsA2om b6akaanaspamy npu eusyeHHi OucyuniH
MPUPOOHUY020 MQA iHHEHEePHO-MEXHIYHO20 CrPAMYBAHHA: «3a20/Ab6HA MA HEOoP2aHIYHA  XiMif»,
«Op2aHivYHa XimMia», KAHAAIMUYHA XiMia».

JAucyunnina «MembpaHHi memodu o4yuweHHA 800u» » € (yHOAMEHMAIbHOK OCHOBOI 0114
BUBYEHHA HACMYMHUX OucyunaiH: «TexHonoeii oyuweHHa 8o0u», «BodonidzomosKka 8 npomucsa080cmi
ma KOMyHasnbHUX 2ocrnodapcmaax», «MexaHiyHi ma 6ionoeiyHi npouyecu ymunizayii piokux s8ioxodis»,
«[lpoekmysaHHA cucmem 8000rMocmMa4yaHHaA», « ObOPOMHIi Ma 3aMKHymi cucmemu 8000CMOXUBAHHAY,
«ljeHmpanizosaHi cucmemu 8o0ornocmavyaHHA», «[IPOEKMYBAHHA OYUCHUX Cropyd ma cucmem
8000KopucmysaHHA», «llpouecu ma 067A00HAHHA OYUWEHHA B800u», «CMmaHuii 800004UUWEHHA”,
«PecypcoegpekmusHi 8000UUpPKyAAUiliHi cucmemu», «BodonocmavyaHHA ma 80008i08edeHHA Halibinbw
B8000EMKUX Mionpuemcme», «Cucmemu rpomuca08020 8000M0CMA4YaHHA 6e3 ckudy cmiyHux 800 Yy
008kKinna» ma 3abe3snevyye BUKOHAHHA 6AKAABPCLKO20 MPOEKMY.

3. 3micm HasyanbHOi ucyunaiHu « MembpaHHi memodu ovyuw,eHHA 800U»

Po30in 1. Mem6paHHi MmemoOu o4uwjeHHs 800U



Tema 1.MembpaHHi memodu y 800004UUEHHI.

Tema 2.3acmocysaHHsA Henopucmux membpaH. MembpaHHa oucmunayis.
Tema 3. EdhbekmugHicmo membpaHHO20 0YUUW,eHHA 800U.

Tema 4. Enekmpodianis.

Tema 5. XapakmepucmuKu ioHOOOMIHHUX MeMbpPaH.

Po30in 2. [lecmpykmueHi memoodu ovyuweHHs eodu

Tema 1 3acmocy8aHHA XiMiYHUX OKUCHUKI8 0181 O4UUW,eHHS 800U.
Tema 2. [lecmpyKyisa 0oMiwoK y 800i 3 00MOMO20H KUCHHO.
Tema 3.EnekmpoximiyHa 06pobKa 8oou.

Tema 4.PadioximiyHe oyuweHHs 800U.

Hae4anbHi mamepiaau ma pecypcu

10.

11.

basoea nimepamypa

Fomens M. 4., LWabail T. O., PadoseH4uk A.B. ®i3uKko-ximiuHi ocHO8U rpoyecie o4uUeHHA 800u:
niopyyHuk. — K.: KoHdop-BudasHuymeo, 2019. — 256 c.

Padoseruuk A.B., lomens M.[. ®izuko-ximiuHi memodu 0oo4yuuw,eHHA 800u. [lidpy4yHuK. — K.:
KoHOop-BudasHuumeo, 2016. — 264 c.

Fomens M.A., KpuceHKko T.B., Omenobuyk K0.A. Memodu ma mexHonoaii o4uweHHA cmivyHUX 800:
Haeuy. nocib. / — Cesacmonons: IHcmumym sdepHoi eHepzii ma npomucaosocmi, 2012. — 244 c.
Wab6niti T.0O.,PadoseH4ux B.M. lomensa M. []. 3acmocysaHHA HOBUX peazeHmig8 i mexHosoeili 8
rnpomucnosomy 8000crnorcusaHHi.- K.: IHgpodpyk, 2014. — 302c.

Fomens M. [l., Padoseruuk B.M. LLla6nil T. O. CyyacHi memoou KOHOUUIOHYBAHHA MA OYUCMKU
800u y npomucaosocmi. -K.: lpaghika, 2007. — 168 c.

Fomens M.A., Iaywko O.B., Hocayosa H0.B. Memoduy4Hi 8ka3ieku 00 nposedeHHA MPaKMuUYHUX
30HAMb Ma 00 BUKOHAHHA camocmiliHoi pobomu 3 QucyunaiHu « @i3uKo-XiMi4Hi OCHOBU 04YUCMKU
soou», 2012.- 50 c.

Tpyc .M., lanuw B.B., Ckuba M.l.,, PadoseHuyuk A.B., fomena M.[. Hosi sucokoegpeKmueHi
Memoou 0YUWeHHA 8i0 PO3YUHHUX MA HEPO34YUHHUX MoaomaHmis: MoHozpagis. / — K.: KoHoop-
BudasHuymso, 2020. — 272 c.

Aodamkoea nimepamypa

Fanuw B.B., Tpyc I.M., PadoseH4uk A.B., ®neliwep I.10., lTomens M.L. KomnneKkcHi mexHonoaii
OYUWEHHA 800U 8i0 iOHi8 8aXCKUX Memanis: MoHozpagis. — K.: BudasHu4uli dim «KoHOop», 2020.
—152c.

A.K. 3anonscekull, H.A. Miwkosa-KnumeHko, .M. AcmpeniH, M.T. bpuk, [1.l. 60305k, T.B.
KHa3bK08a. @i3UKO-XiMiYHi OCHOBU MexHOoA02il ovuweHHA cmivyHux 800: lMiopy4yHuK. — K.: /libpa.
2000 - 551 c.

Tpyc .M. ManosidxoOHi mexHonoeii OemiHepanizauii eodu: mMoHoepaghia. — K.: KoHOop-
BudasHuymeo, 2016. — 250 c.

MembpaHHi Memodu o4yuweHHA 800u. JlabopamopHul npakmuKym [EnekmpoHHul pecypc]: Haesu.
noci6. 0n8 cmyo. crneyiansHocmi 101 «Exkonozia», 161 «XimiyHi mexHonozii ma iHxeHepia» / KIll
im. lzopsa Cikopcbkoeo; yknao.: M. [. Fomensd, T. O. llabnil, HO. B. Hoca4yosa. — EnekmpoHHi
mekcmosi 0aHi (1 ¢patin: 145 kb6atim). — Kuis: KIl im. lzopsa Cikopcbkoeo, 2022. — 44 c.

IHgpopmayiliHi pecypcu 8 IHmepHemi

MiHicmepcmeo 3axucmy 008Kisaa ma npupoOHux pecypcie YKpaiHu - https://mepr.gov.ua/
lMpomucnosa ekonoeia. CnineHoma gaxisuis-ekonoeis - http://www.eco.com.ua/
MpogpecitiHa Acouiauia Ekonoeis YkpaiHu (MAEY) - https.//paeu.com.ua/

bibniomekKa im. B.l. BepHadcbkozo — www.nbuv.gov.ua

ExkonoeiuHuli nopman YkpaiHu — www.ecologya.com.ua

Luh LN KR
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HasyanbHuli KOHMeHmM

5. MemoouKa onaHyeaHHA HA84aAbHOI ducyunaiHu (0c8imHb020 KOMNoHeHmMa)
JlekyiliHi 3aHAMMA
JlekyiliHi 3aHAMMA CrPAMOBaHI Ha:

HAOAHHA CYYACHUX, UiniCHUX, B830EMO3AAEHHUX 3HAHb 3 OucyunaiHu «MembpaHHi memodu
OYUWEHHA 800U», PiBEHb AKUX B8U3HAYAEMbLCA UilbOBOI YCMAHOBKOK 00 KOMCHOI KOHKPEeMHoI
memu;

3a6e3ne4yeHHsA 8 NPoUeci nekyii meop4yoi pobomu cmydeHmis crinbHO 3 8UKAAOAYEM;

BUX0BAHHA y cmydeHmis npogeciliHo-0inosux Akocmel | PO38UMOK y HUX CAMOCMIiliHo20
meopY020 MUC/EHHS;

hopmyB8aHHA Yy cmydeHmis HeobxiOH020 iHMepecy ma 8U3HAYEHHI HanpamKy 0a4 camocmiliHol
pobomu;

BU3HQYEHHA HA CY4YdCHOMY PiBHI po38UMKY HAyKu 8 obsaacmi cydyacHux memodie ma rnpouecie
KOHOUUjOHYBAHHS 800U, MPO2HO3YBAHHA PO38UMKY HA HAUbAUMCYI pOKU;

s8idobpaxceHHA MemoOu4YHoi 06pobKu mamepiany (8udineHHs 20108HUX M0N0 EHbL, BUCHOBKIB,
peKkomeHOayili, YimKke i adekeamHe ix (hopmynt08aHHS)

BUKOPUCMAHHA 0719 0eMOHCMpauii HA0OYHUX mamepianie, MOEOHAHHA, M0 MOXaAUBOCMI iX 3
deMoHCMpauyieo pe3ynomami | 3pasKis;

BUKMAOAGHHA Mamepianie 00Cni0HeHb YiMKOK i AKICHOK M0OB80H 3 O0OMPUMAHHAM CMPYKMYPHO-
7102i4HUX 38°A3Ki8, pO03’ACHEHHSA 8Cix HOB0B8BEOEHUX MepPMiHi8 i MoOHAMb;

docmynHicme 048 cnpuliHAmMmas 0aHow ayoumopiero.

Hazea memu neKyii ma nepesnik 0CHOBHUX NMUMAHb

Ne 3/n (nepenik dudakmuyHux 3acobis, NOCUNAHHA HA Aimepamypy ma 3a60aHHA FodunH
Ha CPC)
MembpaHHi memodu o4yuwjeHHa 800U
1 OyuweHHs 800U MeMbpaHHUMU memoodamu. 3a2a7abHi MOAOHCEHHS mMa 2

su3Ha4yeHHA. CeneKmusHicmos ma npodyKmusHicme membpaH. bapomembpaHHi
memoou.

Jlimepamypa: [1] c. 195-221; [2] c. 181-188; [9] c. 337-354.

3as0aHHA Ha CPC. Ocobausocmi ovyuwieHHA 800U HA MeXaHIYHUX pinbmpax
ma membpaHHUMU Memodamul.

8 npoyecax o4YuweHHA 8o0u.

3acmocyeaHHA Henopucmux membpaH. MembpaHHa ducmunayis

MembpaHHi npouyecu 3 BUKOPUCMAHHA Hermopucmux membpaH. /flianis, 2
nepsanopauisa. MembpaHHa ducmunsuida. MembpaHu. O0epxaHHS MeMOpPaH.

Jlimepamypa: [1] c. 195-221; [2] c. 188-195; [9] c. 337-354.

3ae0aHHA Ha CPC. KoHcmpyKUuii ycmaHo80K 018 o4uWeHHA 800U Memooom
mMembpaHHoi ducmunsauii.

EpekmueHicmb memb6paHHO20 oYUWeHHA 800U

dakmopu, wo 8nausaromMe Ha rnpoyecu memb6paHHoO20 PO30ineHHA 800U. 2
Bnaus poboyozo mucKy, memrnepamypu, MpUpPooU PO3YUHEHUX PEYOBUH,
KoHUueHmpauitiHoi nonapusayii Ha pobomy membpaH.

Jlimepamypa: [1] c. 195-221; [2] c. 195-199; [9] c. 337-354.

3ae80aHHA Ha CPC. 3acmocysaHHA aHMUCKanaHmie 8 6apomembpaHHuUX
rnpouyecax o4uu,eHHa 800U

Enekmpodiani3 2

OyuuweHHs 800U enekmpodianizom. Cymoe memody. |IoHOOOMIHHI MembpaHu
ma ix gpizuko-ximiyHi nacmusocmi. FomozeHHi ma eemepo2eHHi MembpaHu.

Jlimepamypa: [1] c. 195-221; [2] c. 199-203; [9] c. 340-367.

3a80aHHA Ha CPC. OmpumaHHA Kucsiom, ay2y md GaKmuBHO20 X/0py
enekmpodianizom. 3acmocy8aHHA Memoody 014 rnepepobKu KoOHUeHmpamias.




XapakmepucmuKu ioHOO6MiHHUX membpaH
Bumozau 0o AKocmi ioHOOBMIHHUX MeMbBpaH. XapakmepucmuKu memOpaH.
5 Yucna nepeHeceHHA ioHig. CenekmusHicms membpaH. EnekmponpogioHicme,
JugpysiliHa, ocMomMuYHa mMa eneKmpPooCMOMUYHA [MPOHUKHICMb MeMOpPaH. 2
Monapu3ayia membpaH.

Jlimepamypa: [1] c. 195-221; [2] c. 204-209; [9] c. 340-367.

3ae0aHHA Ha CPC. OcHO8Hi MemoOu OMpPUMAHHA IOHOOBMIHHUX MeMbpaH
ma Oucpy3iliHux membpaH.

3acmocyeaHHA XiMiYHUX OKUCHUKI8 015 ouuuw,eHHA so0u 2
6 O4uuw,eHHAa 800U decmpyKmusHUMU mMemodamu. Knacugpikayia memodis.
OKUCHO-8iOHOBHI NMpouecu 3 BUKOPUCMAHHAM XiMIYHUX PEYOBUH.

Jlimepamypa: [1] c. 223-237; [2] c. 210-216; [7] c. 255-313; [9] c. 452-478.

3ae0aHHA Ha CPC. O30Hy8aHHA 800U. BuKopucmaHHA o030Hidis.

HAecmpyKuia domiwokK y 800i 3 00rOMO2010 KUCHIO 2
7 OKucneHHA OOMIWOK y 800i 3 00MOMO200 KUCHIO. TepMOOKUCA08AAbHI
Memoou 3HeWKOOMEHHA CMiYHUX 800. MexaHiam 2a1uboKo20 OKUC/AEHHS.
PioKoghasHe oKucneHHs.

Jlimepamypa: [1] c. 223-237; [2] c. 216-220; [9] c. 460-468.

3a80aHHA Ha CPC. Kamanimu4yHe rnapo ¢a3He OKUC/AEHHA Op2aHiYHUX
OOMIWOK y 800i.
8 EnekmpoximiyHa 06po6bka sodu 2

EnekmpoximiuyHe OKUC/EHHSA 800U. OKucneHHsA Ha QaHOOI.
Enekmpokoaaynsyis, enekmpogopes, enekmpoghaomauis.

Jlimepamypa: [1] c. 223-237; [2] c. 220-224; [9] c. 460-478.

3as0aHHa Ha CPC. KoHcmpyKuii enekmponisepis.
9 Padiayilina 06pobka sodu 2

PadiauiliHe oyuwieHHsa 8o0u. loHi3yro4e urnpomiHO8aHHA. [0a108HI cmadii
padionizy. MNoenuHeHa 003a, padiauiliHo-XimiYHU U 8uXxi0.

Jlimepamypa: [1] c. 223-237; [2] c. 220-224; [9] c. 460-478.

3ae0aHHA Ha CPC. [Ixcepena ioHi3yro4020 8UNPOMIHIOBAHHS.

Bcvoeo 18

6. [lMpakmu4Hi 3aHAMMSA

Y cucmemi npodgpeciliHoi nidcomosku cmydeHmig no OaHil OucyunaiHi NPAKMUYHi 3aHAMMA
3atimarome 25 % ayoumopHoz20 HasaHmMaxceHHA. bydy4yu 0onosHeHHAM 00 s1eKUiliHo20 Kypcy, 80HU
3aknadarome i opmyroms OCHOBU Keanigikayii bakanaspa 6 eany3i XiMiYHUX mexHonoeail,
PayioHaNbHO20 BUKOPUCMAHHA MPUPOOGHUX pecypcis, a came 3axucmy 80000M 8i0 aHMPONO2eHHO20
snausy. 3micm uux 3aHAMb i MemoOUKa ix NposedeHHsA MNOBUHHI 3abe3neyysamu pPO3BUMOK Maeop4oi
aKkmusHocmi ocobucmocmi. BoHU po3susaromes HayKoge MUCAEHHA i 30amHicmb Kopucmysamucs
creuianbHOO mepMiHonoeieto, 00380a590Mb nepesipumu 3HaHHA. Tomy 0aHuli sud pobomu sucmynae
8aM(/IUBUM 30CO6OM 0MEPAMUBHO20 380POMHO20 38'A3KY. [IPAKMUYHI 3aHAMMA MOBUHHI BUKOHY8AMU He
MIinbKU Ni3HaseanbHy i BUXOBHY hyHKUII, ane U crnpusamu 3p0CMaHHI0 cmy0eHmie SK meopyux npayisHuUKie
8 06710CMi OXOPOHU HABKOAUWHbLO20 MPUPOOHO20 cepedosuuyad.

OCHOBHI 30800HHA YUKAY MPAKMUYHUX 30HAMb:

- donomoemu baKkanaspam cucmemamu3syeamu, 3akpinumu i no2aubumu 3HGHHA MeopemuYHO20
xapakmepy 8 obsacmi cy4acHUx Mmemooie ma mexHos02ili KOHOUYiOHY8AHHA MAa 04YUUW,EeHHA 800U,

- Has4umu cmyodeHmig npulioMmam BUPIWEHHA MPAKMUYHUX 3080aHbL, CrPUAMU 080/00iHHIO
HABUYKAMU Ma 8MiHHAMU BUKOHOHHA PO3PAXYHKI8, 2pagiYHUX ma iHWUX 30800Hb;

- Has4yumu ix npayroeamu 3 HayKosot ma 008i0K0B0 s1imepamyporo i cxemamu;

- hopmysamu 8MiHHA 84umuca camocmiliHo, mobmo onaHosysamu memodamu, crocobamu i
npuliomamu caMOHAB8YAHHA, CAMOPO38UMKY | CAMOKOHMPOSIIO.



Hazea memu npakmuyHo20 3aHAMMA mMa nepesaik OCHOBHUX MUMAHbL
(nepenik dudakmuyHozo 3abe3neyeHHs, NOCUNAHHA HA Aimepamypy ma 3d80aHHA
Ha CPC)

FoduH

38opomHitli ocmoc

OcmomuyHuli muck. Poboy4ull muck npu 380POMHbOMY OCMOCI. Po3paxyHoK
pob0o4020 MuUcCKy 01 360POMHLOOCMOMUYHO20 (PinlbMPy8AHHS.

Jlimepamypa: [1] c. 198-203; [2] c. 181-188.

3a80aHHA Ha CPC. PywiliHi cunu membpaHHUX npouecie.

CenekmusHicms membpaH

Po3paxyHoKk cenekmusHocmi membpaH 8 3anexcHocmi 8i0 cmyneHw 8i06opy
nepmiamy.

Jlimepamypa: [1] c. 195-198; [2] c. 188-195.

3asdaHHAa Ha CPC. Knacugikayia membpaH.

[TpodykmusHicmb membpaH

Po3spaxyHok npodykmusHocmi ma KoegiyieHmy 8i0bummsa membpaHu 8
3anexcHocmi sid 8iobopy nepmiamy.

Jlimepamypa: [1] c. 195-203; [2] c. 195-200.

3ae0aHHA Ha CPC. Bumozau 0o 6apomembpaHHUX p030intosasnbHUX yCMAHOBOK.

loHO0bMiHHI MembpaHu

Po3paxyHoK Yucesn nepeHeceHHs ioHie Yepe3 ioHOOOMIHHY MeMbpPAHY.

Jlimepamypa: [1] c. 215-217.

3a80aHHA Ha CPC. ®akmopu, wo 8nausaromes Ha WeUOKICMb nepeHeceHHs ioHIi8 8
npoueci enekmpodianisy.

CeneKmugHicmb iOHOOOMiIHHUX MeMbpaH
Po3paxyHoK cenekmusHoOcmi ma crneyugiyHoi cenekmusHocmi iOHOOOMIHHUX
membpaH w000 ioHis.
Jlimepamypa: [1] c. 215-220.
3ae0aHHA Ha CPC. 3acmocysaHHA memooly enekmpoodianizy 071 nepepobku
KOHYyeHmpamis.

MembpaHHe po30ineHHA pO34YUHi8

®dakmopu, wo 8nausaroMb HA NPoUecu MembpaHHO20 Po30ineHHS PO3YUHIB.
Jlimepamypa: [1] c. 207-211.

3a80aHHA Ha CPC. lMpupoda po34uHeHUX pevyo8uH

Enekmpodianis

Ocobausocmi npouyecy enekmpodianizy. O6pobKa OaHuUX.

Jlimepamypa: [1] c. 211-222.

3a80aHHA Ha CPC 3acmocysaHHA memoody enekmpodianizy 018 OmMpuMAaHHA nyey,
KUC/10M, GKMUBHO20 X/10pY.

LecmpyKmusHi memoou 04uu,eHHA 800U

Ocobausocmi XimiyHo20 ma ¢hi3u4HO20 PO3KAA0Y OP2aHIYHUX PEYOBUH Y 800i.
Jlimepamypa: [1] c. 223-235.

3a80aHHsa Ha CPC. MexaHi3amu OKUCHEHHA GOMIWOK y 800i.

ModynbHa KoHmMpoabHa poboma

Bcbozo
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7. JlabopamopHi 3aHAMms

Y cucmemi npogeciliHoi nideomosku cmyodeHmis saabopamopHi 3aHammsa 3almaroms 50 %
ayoumopHo20 HasaHMaxMceHHA. bydy4u O0MNOBHEHHAM 00 AeKYiliHo20 Kypcy, 80HU 3aKaadaromeo i

opmyroms OCHOBU Kseasigikauii 6akanaspa 3 XiMiyHUX mexHoa02ill ma

iHXceHepil.

Memoro




1a60paMOPHO-NPAKMUYHUX 30HAMb € PO3BUMOK Yy CmMyoOeHmi8 eKCcrnepumMeHmasnbHUx HABUYOK,
00CniOHUYbKO20 Nidxody 00 8uBYEHHA Npedmemy, 3aKpIinaAeHHA meopemuyHo20 mamepiany.

Kinbkicmo
Hazsa nabopamopHoi pobomu ayoumopHux
200UH

Bcmyn. IHcmpykmaxc 3 mexHiku 6e3neku, 03HaUOMAEHHA 3 MPo2PamMOro 5
nabopamopHux pobim, sudaya Mmemoou4Hoi nimepamypu

O4uuw,eHHA 800U yabmpaginbmpauiero 12
OyuweHHA cmiyHUX 800 030HYBAHHAM 10
OyuweHHA NPUPOOHUX 800 030HYBAHHAM 8
3aKar4YHe 3aHAMMA 2
3anik 2
Bcboeo 36

8. Camocmiiina po6oma cmydeHma

CamocmiliHa poboma 3atimae 40 % yacy susYeHHS KpedumHOo20 MOOY/IH, 8KAOYAOYU i Mi020MOBKY
0o MKP ma 0o 3aniky. lon08He 3a80aHHA camocmiliHoi pobomu cmyodeHmig — ue onaHy8aHHSA HAYKOBUX
3HaHb 8 0bsacmsax, wo He yegiliwau y nepesnik AeKUuiliHUX numaHe WASXOM 0cobucmoz20 MowyKy
iHgbopmauyii, hopmyBaHHA aKmMuBHO20 iHMepecy 00 Mmeop4o20 Mioxody y Has4yanbHiIl pobomi. ¥ npoueci
camocmiliHoi pobomu 8 PaMKax 0C8IMHLO20 KOMIMOHEeHmMy cmyoeHm Mo8UHeH Has4Yamuca 2a1ubokKo
aHani3ysamu cy4acHi nioxoou 00 po3pobKu ma 8rnposadHeHHS HOBIMHIX MexHOo102ili KOHOUUIOHYBAHHSA
ma oYuweHHA 800U, BUXO0AYU i3 Xapakmepucmuk 800U i sumoz 00 AKocmi o4yuweHoi 800u. BiH noguHeH
sMimu cmeoprosamu Halibinbw egpekmusHi Memoou oYUWeHHSA 800U.

e Ha3zea memu, wjo suHocumsCa Ha camocmiliHe ornpayrO8aHHA Rinekicme
L : 200uH CPC

Po30din 1. MembpaHHi MemoOu o4uuw,eHHA 800U
Ocobausocmi o4uweHHA 800U HA MEXAHIYHUX inempax ma
1 | membpaHHUMU mMemodamu.

Jlimepamypa: [1] c. 195-221; [2] c. 181-188; [9] c. 337-354.

KoHcmpyKyii ycmaHOB0K 0415 o4YUWEeHHS 800U MemoodoM MeMbObpPaHHOI
oucmunauii.

Jlimepamypa: [1] c. 195-221; [2] c. 188-195; [9] c. 337-354.

3acmocy8aHH  GHMUCKAAaHmMie 8  6apomMeMbpaHHUX  npoyecax
oYuujeHHs 800U.

Jlimepamypa: [1] c. 195-221; [2] c. 195-199; [9] c. 337-354.

OMmpUMaHHA Kucaom, sy2y ma aKmueHO020 X/10py eneKkmpooiasnizom.
3acmocyeaHHsa memoOdy 014 rnepepobKu KOHUeHmpamie.

Jlimepamypa: [1] c. 195-221; [2] c. 199-203; [9] c. 340-367.

OCHOBHIi Memodu oMmpuUMAHHSA IOHOOBMIHHUX MeMbpaH ma Ougy3iliHuUX
membpaH. KepamiuHi membpaHu. OMPUMAHHA mMa 3ACMOCYBAHHA  IX.
CmabinizauiliHa 06pobka 800U 8 MEMOPAHHUX NMPOUECAx OYUWEHHS.

Jlimepamypa: [1] c. 195-221; [2] c. 181-209; [9] c. 337-367.
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Po30in 2 flecmpykmueHi memoodu o4uuw,eHHs so0u

2 0O30HYyB8aHHA 800U. BUKOPUCMAHHSA 030HIdi8.

Jlimepamypa: [1] c. 223-237; [2] c¢. 210-216; [7] c. 255-313; [9] c. 452-478.
KamanimuuHe napoghasHe oKucieHHS op2aHiYHUX OOMIWOK y 800i.
Jlimepamypa: [1] c. 223-237; [2] c. 216-220; [9] c. 460-468. 18
KoHcmpyKuii enekmponisepis. [ cepena ioHi3yto4o020 8UnpoMiHIO8AHHA.
Jlimepamypa: [1] c. 223-237; [2] c. 220-224; [9] c. 460-478.

030HiOu. Memoou ompumMaHHA ma crnocobu 8UKOPUCMAHHA iX.




Jlimepamypa: [1] c. 223-237; [2] ¢. 210-224; [7] c. 255-313; [9] c. 452-478.

lioecomoska 0o MKP 2
lideomosKa 0o 3asiky 4
Bcbo2o 200uH 48

lMoaimuka ma KOHMponob

9. lMonimuka Has4anbHOi ducyunaiHu (0c8iMHb020 KOMNOHEHMA)
lNMpasuna eidgidysaHHa 3aHAMb Ma No8ediHKU Ha 3aAHAMMSAX
CmyodeHmu 30608°A3aHi bpamu aKMUBHY y4acme 8 HABYAAbHOMY MPOUECI, HE CrMi3HI8aMUCA Ha
30HAMMA ma He npornyckamu ix 6e3 nosaMcHOI MPU4UHU, He 3a8aXamu 8uKaadavy nposooumu
3aHAMMA, He 8i080aiKamucA Ha Oii, W0 He N08’A3aHi 3 HaBYAIbLHUM MPOUECOM.
lMpasuna npusHa4yeHHA 300X04y8anbHUX Ma wmpadgHux 6anie

® 300Xx04y8asbHi 6aaAU MOXYMb HAPAXO8YBAMUCHL BUKAAOAYEM BUK/MHOYHO 30 BUKOHAHHA MBOPYUX

pobim 3 OucyunaiHu abo 000aMK0OB020 MPOXOOHEHHA OH-A1AlUH NpoginbHUX Kypcie 3
OMpPUMAHHAM 8i0N08IOH020 cepmudpikamy:

- https://www.coursera.org/learn/water-treatment;

- https://cropaia.com/water-treatment-pro/.
Ane ixHA cyma He moxce nepesuwyysamu 10 % gi0 pelimuH2080i wKanu. 3apaxy8aHHA cepmucgpikamy 3
rneeHo20 oH-naliH NpogisnibHO20 Kypcy oOHopasoese.
e wmpacghHi 6anu 8 paAMKAxX HABYAAbHOI OUCYUNAIHU He nepedbayeHi.
Monimuka dednaiiHie ma nepecKnadaHo
Y pa3i suHUKHeHHA 3abopaosaHocmell 3 HABYAAbLHOI OucyunaiHu abo 6yOb-AKUX (HOPC-MAHCOPHUX
obcmasuH, cmydeHmu Marome 38°A3amuca 3 8uKaada4yem o 0ocMynHuUx (HAOAHUX B8uKaadayem)
KaHanax 38°A3Ky 014 po38°A3aHHA NpobaemMHUX MUMAHb Ma y32004(eHHA anzopummy Oili 014
8i0NpPAUOBAHHS.
Monimuka akademiyHoi dobpoyecHocmi
Mnaeiam ma iHwi ¢gopmu HedobpoyecHoi pobomu Henpunycmumi. Lo naaziamy iOHOoCcUMbCA
8i0CymHicmb nNocunaHe6 nNpu 8UKOPUCMAHHI OPYKOBAHUX Ma eneKMPOHHUX Mamepianie, yumam, 0YyMOK
iHwux asemopis. Henpunycmumi niOka3ku ma crnucy8aHHA ni0 4ac HAMUCAHHA mecmis, rnposedeHHs
3aHAMb; 30a4a 3a7iKy 30 [HWO020 cmydeHma; KOMilo8AHHA Mamepianie, 3aXUWEHUX CUCMEMOO
asmopcbKo20 npasa, be3 003801y asmopa pobomu.
Monimuka ma npuHyunu axkademiyHoi OobpoyecHocmi eu3HavyeHi y po30dini 3 Kodekcy uecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuigcoKuli nonimexHiyHuli iHcmumym imeHi lzopa
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code
MonimuKka akademivyHoi NnoeediHKU i emuKu
CmydeHmu marome 6ymu mosaepaHmMHUM, Nosaxamu 0yMKY 0Omo4yr4uXx, 3arepeyeHHa hopmynoeamu
8 KOpPeKMHIli (hopmi, KOHCMPYKMUBHO Midmpumyeamu 380pO0MHUL 38'A30K HO 3aHAMMSAX.
Hopmu emuyHoi nosediHKu cmydeHmie | npauisHUKie eu3HayeHi y po30ini 2 Kodekcy uecmi
HayioHanbHo20 mexHiYHO20 yHisBepcumemy YKpaiHu «KuiecbKuli nonimexHiyHul iHcmumym imeHi lzopsa
Cikopcbkoz2o». [lemaneHiwe: https://kpi.ua/code

10. Buou KoHmponiwo ma pelimuH208a cucmemd OUiHHB8AHHA pe3ynbmamie Has4aHHsA (PCO)

Po3nodin Has4asnbHO20 Yacy 3a 8UOAMU 30HAMb i 3a80aHb 3 OUCUUNIHU 32i0HO 3 PO6OYUM HABYANbHUM
MAaHOM:

HasuanbHuli yac Po3n00in Hag4anbHUX 200UH KoHmponoeHi 3axo0u
Cemecm 0. /1a6. C i
P Kpedumu ara Jlekyii | MpakmuyHi a CPC | MKP | PIrp emecmposull
200. pob. KOHMpOsb
5 4 120 18 18 36 48 1 - 3aniK

PeilimuHz cmydeHma 3 ducyunaiHu cKkaadaemocAa 3 6anie, wjo 8iH ompumye 3a:
- pobomy Ha NPAKMUYHUX 3aHAMMAX
- pobomy Ha nabopamopHux pobomax,
- HAnucaHHA moodysnbHOI KOHMPOAbHOI pobomu.


https://www.coursera.org/learn/water-treatment
https://cropaia.com/water-treatment-pro/
https://kpi.ua/code
https://kpi.ua/code

Cemecmpo8uUM KOHMPOseM € 3aniK.

Cucmema pelimuHzoeux (eazosux) 6asie ma Kpumepii oyiHIOBAHHA

Cucmema pelimuHeosux 6anie ma Kpumepii OUiHIOBAHHA:
BUKOHAHHA 30800Hb HA MPAKMUYHUX 3AHAMMAX.

Baeosuli 6an Ha 1, 4 ma 5 npakmu4Hux 3aHamMmsax ckaadae no 7 banis. Ha npakmu4yHomy 3aHIMmi 2
s8azosuli ban dopisHoe 8. Ha npakmuyHomy 3aHammi 3 eazosuli 6an dopisHioe 9. Bazosuli 6an Ha 6-8

MPAKMUYHUX 3aHAMMSAX cKaaodae no 5 6anis.
Kpumepii oyiHi08aHHA KOHMPOsbHUX PObIM

MoeHoma ma o3HaKu 8ionosioi banu
losHa 8idno8idb 5-7 7-8 8-9 5
Y 8i0nogidi He HasedeHo Opy20PAO0HI Yu 3a1eM Hi 8i0 OCHOBHUX napamempu 3.4 4.6 6.7 | 3.4
(mamepianu)
y eidnoeidf He HaeeQeH? M107108UHY OCHOBHUX i KifbKa Opy2opaoHUX 5 5.3 3.5 5
napamempis 4u mamepiasis
Bidnosidb nosepxHesa 6e3 aHanizy napamempis, ymos, mamepianis, 1 1 1.2 1
¢haxkmis, Herno8Hi BUCHOBKU
lMpakmuyHe 30800HHSA He 30Pax08aHe 0 0 0 0

BukoHaHHA nabopamopHuUx pobim.

Baeosuli 6an 3a pobomy no membpaHHUM Memodam Oo4UCMKU 800U pobomu cKaadae 14 banis, 3a

pobomy o decmpykmusHUM Memooam o4yucmku eodu — 13 basie.
Kpumepii oyiHro8aHHA BUKOHAHHA nabopamopHux pobim

lMosHOMa ma 03HAKU BUKOHAHHSA 3080AHHSA baau
30800HHA BUKOHAHe 8 NMOBHiIl mipi 12-13 13-14
He3Ha4Hi Hedoniku 3a nyHKkmom 1 10-11 11-12
HecsoeuacHe BUKOHOHHSA 30800HHA 8-9 9-10
HecsoeyacHe 8UKOHOHHA 3080AHHA, HedoniKu 3a . 1 4-7 5-8
HesakicHe BUKOHOHHA 30800HHA 1-3 1-4
HeBUKOHAHHSA 3080AHHA 0

Mo0OynbHi KOHMPOosabHI pobomu

Aei koHmponsHi pobomu (MKP nodinsemeoca Ha 2 pobomu mpusasicmto no 45 xeunuH)

Bazosuli 6an — 10 6anis. MakcumaneHa Kinekicme 6aie 3a 8ci KOHMPOAbHI PO6OMU OOPIBHIOE:

10 6anie x2 pobomu = 20 b6anis
Kpumepii oyiHr0O8aHHA KOHMPOAbHUX Pobim

MoeHoma ma o3HaKu eidnoeidi banu
losHa 8idrnosidb 10
Y 8i0nosidi He HagedeHO Opy20pAO0HI YU 3aa1exHi 8i0 OCHOBHUX napamempu 7.9
(mamepianu)
Y 8i0nosidi He HasedeHO MOaA08UHY OCHOBHUX | KinbKa Opy20pa0HUX 4-6
napamempis Yyu mamepianis
Bidnosiob nosepxHeea 6e3 aHanizy napamempis, ymos, mamepianis, 1-3
¢haxkmis, Herno8Hi 8UCHOBKU
KonmponeHa poboma He 3apaxosaHe 0

TaKum YuHOM pelimuH208a cemecmposa WKaAAa 3 KpedumHo20 MoOyns CKAAOJE:

R=3x7+8+9+3x5+14 + 13 +2 x 10= 100 6aris

3a peszynbmamamu Has4yanbHoi pobomu 3a nepwi 7 muxcHie «ideasnsHul cmydeHm» mae Habpamu
40 6anis. Ha nepwiti amecmayii (8-l muxoeHb) cmyoeHm ompumye «3apaxo8aHO», AKWO io2o

nomoyHuli pelimuHe He meHwe 20 6anis.




3a pesynemamamu Has4yanbHoi pobomu 3a 18 MuIKHI8 HOBYAHHA «ideanbHUl cmyoeHm» Mae
Habpamu 90 6anis. Ha Opyeili amecmauyii (16-i muxdeHb) cmydeHm OmpuMy€e «3aPAX08AHO», AKUW,0
liozo nomoyHuli pelimuHe He meHuwe 40 6anis.

MakcumansHa cyma 6anie cknadae 100. [na ompumaHHA 3a7iKy 3 KpedumHo20 MoOyssA
«asmomamom» nompibHo mamu pelimuHe He meHuwe 60 b6anis.

CmydeHmu, Aki Habpanu npomsazom cemecmpy pelimuHe meHwe 0,6 R, @ MaKox mi, Xxmo xo4e
nidsuwumu  3a2anbHUl  pelimuHe, BUKOHylomb 000amMKosy KOHMpPOsabHYy pobomy. 3a80aHHA
KOHMpPOosbHOI pobomu micmame 3anUMaHHA, AKi 8i0HOCAMbCA 00 pi3HUX po30inie KpedumHOo20 MOOYJIA.
Mepenik 3anumaHeb HasedeHo y Po30ini 11.

3a080aHHA KOHMpOabHOI pobomu cKAA0aeMsCa 3 2 3anumaHb, Wo 8i0HOCAMbCA 00 Pi3HUX mem
KpedumHoz20 Mmo0oy4. 3a npasusibHy 8i0No8idb HA KOXHE NUMAHHA cmydeHmu ompumyroms no 5 basis.
Omice, MAKCUMabHA Kinbkicme 6asie 3a 3a1iKo8y KOHMPOsbHY cKnadae 5 banis x 2= 10 6anis.

Cucmema OYiHOBAHHSA OKpeMUX MUMAaHb 3as1iKo80I KOHMPOAbHOI pobomu:

NMoeHoma ma o3HaKu 8idnoeiodi banu
«BiomiHHO»: [TosHa ma 8ipHa 8i0N08i0b HA MUMAHHA 5
«obpe»: Y 8i0nogidi He HasedeHO B0CMAMHbLOI KilbKocmi ¢hakmis, npuxknadis, He 4
3pobneHo sucHosKig, abo donyweHo oKpemi HemoYHoCMi;
«3a0o8inbHo»: [JaHa YacmKosa 8i0nosidb, KOHKpemHe hopMyMH08AHHA 30KOHI8 Ma 3
mepmiHie 8idcymHe abo donyu,eHo epybi MoMUsKu;
«He3adosinbHOo»: [lumaHHA He 3apaxosaHe abo 8i0cymHe 1-2

L9 ompuMaHHA 3aiKo80i OYiHKU, CymMa 8CiXx OMPUMAHUX npoms2om cemecmpy pelimuHzosux 6anie R
nepesodumscs 32i0Ho 3 mabauyero:

Kinbkicmo 6anie OuiHka
95...100 B8IOMIiHHO
85...94 dyxe dobpe
75...84 dobpe
65...74 30008i1bHO
60...64 docmamHbo
RD <60 He3a008i1bHO
He suxkoHaHi ymosu donycky He donyuw,eHo

11. flodamkoea iHgpopmayia 3 ducyunniHu (0oc8imHb020 KOMNoHeHmMa)
Mpubau3Huii nepenik NUMAHb, AKi BUHOCAMbCA HAO ceMecmposuli KOHMPOb

Hasedimb 0cHOBHI MOHAMMA Ma 8U3HAYEHHA MeMbpPaHHUX memodis.
3pobime aHaniz cenekmusHoCcmMi ma NPodyKMuUBHOCMi MemMOpPaH.
Hasedimob Knacugikauito membpaH.
Oxapakmepu3syilime oCHO8Hi munu i cnocobu 00epHaHHA MemMbPaH.
Hasedimob KoeghiyieHmu ginompysaHHa ma 8i06UBAHHS.
lMopisHAlime 6apomembpaHHi npoyecu.
Oxapakmepu3sylime npoyec HAHOQiNbMPY8aAHHA.
Oxapakmepu3sylime npoyec ynbmpaginbmpysaHHA.
Oxapakmepu3syilime memoo 380pOMHO20 OCMOCY.

10. Oxapakmepu3sylime memod dianizy ma nepsanopauii.

O N AWDNR
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11. Oxapakmepu3sylime memood membpaHHOI ducmunAyii.

12. MosicHiMb 8nsaus mucky Ha pobomy MemMOpaH.

13. MosicHiMb 8nsaus memnepamypu Ha MeMOPaHHe PO30ineHHsA PeYOB8UH.
14. MosicHiMb 8naus npupodu pevyosuH Ha MemMbpPaHHI npouyecu.

15. Po3kpulime noHAMMA: KOHUeHmMpauyilHa noaapu3ayia ioHO0O6MiHHUX MeMOPAH.
16. lMoAacHimb cymHicmbe memooy enekmpodiasnizy.

17. Hasedimb xapakmepucmuKu ioHOOOMIHHUX MeMbpPaH.

18. Hasedimb sumoau 00 AKocmi ioHOOBMIHHUX MeMBPaH.



19. Oxapakmepu3sylime ioHOObMIHHUX MeMOPAH.

20. 3pobims aHani3 cenekKMuU8HOCMi iOHOOBMIHHUX MeMOPaH.

21. lMosacHIiMb MOHAMMSA: YUC/AO MepeHEeCceHHs, CeAeKmuUBHiCmb ma creyugiyHa cenekmusHicmo
iOHOOBMIHHUX MeMbpPaH.

22. 3pobime aHaniz enekmpornpogioHoCMi ioHOOBMIHHUX MeMBPAH.

23. Oxapakmepu3sylime dugpy3iliHy NPOHUKHICMb MeMOPAH.
24. Onuwime MexaHi3M HanienPoHUKHOCMi MeMmbpaH.
25. Oxapakmepu3sylime 0CMOMUYHY MPOHUKHICMb MeMOPAH.

26. lMopisHAlime 20Mmo2eHHi ma eemepozeHHi MeMbpaHuU.

27. lMosacHimb asuuwe HAbPAKAHHA MeMbOPAH.

28. Onuwime MexaHi3m es1eKmpPooCMOMUYHOI MPOHUKHOCMI MeMbOpPaH.
29. lMosacHimb snaus KOHUeHMpayitiHoi nonapu3ayii Ha pobomy membpaH.
30. Hasedimb Knacugpikauito decmpykmusHUX Memooie o4uu,eHHS 800U.

31. O6rpyHmylime 3acmocy8aHHSA KUCHIO rpu O4YUUWEHHi 800U.

32. O6rpyHmylime oKUCNEHHA OpeaHiYHUX OOMIUWIOK Xa0poM ma (io20 CrioayKamu.

33. Ob6rpyHmylime 3acmocy8aHHA 030HY NpuU OYUWEHHi 800U.

34. Ob6rpyHmylime 8UKOPUCMAHHSA NepoKcudy 800HK, CIIOAYK MAP2AHYH NMpuU O4UU,eHHIi 800U.

35. losacHiMb MmexaHi3M oKUCAeHHA OOMIWIOK Y 800i KUCHEM.

36. Oxapakmepu3sylime mepMOOKUC08AAbHI MEMOOU 0YUUWEeHHA 800U.
37. Onuwime mexaHiam 2nuboKo20 OKUCAeHHA OOMIWOK y 800i.

38. Oxapakmepu3sylime piOKoghazHe OKUCAEHHS.

39. Oxapakmepu3ylime enekmpoximiyuHe oKUCeHHA OOMiWOK y 800i.
40. Oxapakmepu3sylime padiauiliHi mMemoou oYuwWeHHs 800U.

Pobouy npozpamy Has4anbHoi ducyunninu (cunabyc):
CknadeHo npoa.., 0.m.H., lomenero M. /.

YxeaneHo Kagedporo Ema TPl (npomokon Ne 14 gio 08.06.2022p.)
MozodxceHo memoduyHoro Komiciero IXP ( npomokon Noe 10 si0 _24.06.2022)




