MIHICTEPCTBO OCBITH I HAVKY YKPAIHH
AbBiBCHKHIi HaLiOHaABHMI yHiBepcuTeT imMeHi IBana Ppanka
Bioaoriuamii paKyAbTET
Kaceapa exoaorii

3aTBepaKeHO
Ha 3acinaHHi kapeapH eKosIorii
6iosnoriuHoro axymsTeTy
JIEBIBCBKOIO HalliOHAJIBHOI'O
yHiBepcuTeTy. iMeHi [Bana dDpaHka
(mporoxon Xe/4_mim 31{.04. 2022p.)

3asixyBad xadenp pucnasa MAMYYP

Cu1adyc i3 HaBYaIbHOI JHCIHMILIIHA
HAHOTEXHOJIOI'TE B EKOJIOITYHHX JOCIIKEHHAX,

mo BukiIagaerbesa B mexxax OIIII Exodtorist
apyroro (MaricrepchbKoro) piBas

JIbBiB 2022




Ha3ssa xypcy Hanorexuonorii B eKoJOriYHHX X0 CaiIKeHHAX
Anpeca suknaganns | By, Caxcarascbkoro 1, 79005 JIsBiB
Kypcy

DakyanTer Ta Kadeapa,
32 AIKOI0 3aKpinena
JUCIHNIiNa

Gionoriunmit paxyneret, kadenpa exonorii

lanysb 3nanb, mndp Ta
Ha3Ba cneuniajbHOCTI

10 NMpuponuudi Hayku, 101 Exonoris

Buknanaui kypcey

AuTonsk annna Jleoninisua, 1.6.1., npod. kadeapu exonorii

KonTakrua ingopmanis | https:/bi In empl antoniak-h-1
BHKJIAa4iB halyna.antonyak@gmail.com
Koncyabrauii no xypey | Koucynsrauii npoeoasTscss B 1eHb Nekuifi / NpaKTHIHMX 3aHATH 3a
Bin0yBaloTHCH NONepeHbOI0 AoMOBNEHICTIO (Byn. Cakcarancexoro,l, aya. 203).
Taxox NpoBOAATECA OH-NaHH KOHCYnwsTauii y cucremi Moodle. Jua
IIOTO/DKCHHA 4acy OH-JIAMH KOHCYIBTALH CIIi MUCATH Ha eJIEKTPOHHY
IOIUTY BHIKJIaJaya.
Cropinka Kypcy 1ttps://e-learning.Inu.edu.ua/course/view.php?id=3900
Ingopmauis npo xype | Kypc po3po6neno TakuM 9uHOM, mo6 HaaTH CTyIEHTaM 3HAHHSA npo

CTaH, MEPCIEKTUBH PO3BMTKY 1 raiy3i 3aCTOCYBaHHS HaHOTEXHOJIOTIH,
CTPYKTYpY 1 BIAcTMBOCTI HaHOMarepiaiB, NpPH3HAYECHHUX JUIA
BHKOPHCTaHHA y cepl eKomorii, BaKIMBICT> HAHOTEXHONOTIN IA
BIOCKOHAJIICHHA METOMIB peMeianil KOMIIOHEHTIB JOBKUIIA, OYHICHHS
BOJIM, JIIKBiauii Ha¢TOBOro Ta iHMMX 3a0pyYIHEHE.

Koporka anorauis
Kypcy

Jucnumniza «HaHOTEXHONOrT B EKONOTIYHMX JOCHTIKEHHAX» €
BUOIDKOBOIO JMCHUHMILTIHOW 3 creniansHocTi 101 «Exomoris» mis
OCBIiTHBOI NPOrpaMH 3 IATOTOBKM MAariCTpa, fAKa BHKIAJAacThCS Ha
2-My poui HaYaHHA (3-# ceMecTp) B obcsa3si 4 kpemuTiB (32
€sponeficekoro KpenutHo-Tpancdepuoro Cucremoro ECTS).

Mera Ta nini Kypcy

Merta kypcy — Habyrra 3m00yBayamu 3HaHB i yMiHB, HeOOXigHHX
MaiOyTHIM  (axiBusm-exonoram s BcebGidHOro amamisy pori
HaHOMaTepialiB i HAaHOTEXHOJNOTiM y pi3HMX ramy3sXx eKoJOTiYHHX
JOCIIDKEHb, 3HAaYCHHs HAHOTEXHOJOTIH I BHDIMIECHHA MPaKTHIHHX
3aBJlaHb exonorii. Boxuovac crynentH HaGyayTh yMiHHS aHANi3yBaTH
€KONoriyni mpobnemu, sAKi BHHHKAIOTH Y 3B’A3Ky 3 IIMPOKHM
3aCTOCYBaHHAM HaHOMAaTepialiB y pi3HUX cdepax HUIBHOCTI JIIOXHHK
(MpoMHCNOBICTS, CULILCBKE TIOCHMOJApCTBO, MEOMIMHA Ta iH.),
YCBiIOMJIIOBATH €KOJIOTYHHX PHU3HK, TIOB’ A3aHUH 3
PO3MOBCIO/DKEHHAM HAHOYAaCTHHOK Y KOMIIOHEHTAaX HaBKOJIMIIHBEOIO
cepeoBHILA.

Jliteparypa ans
BHBYEHHSA JUCUHILTIHA

1. Ta6 Al, Iaxuin [A.B., Mammes B.B. Hanomarepiamn:
xnacuikawis, TEXHOIOrI olepKaHHA, 0COOMIMBI BIACTHBOCTI, OCHOBHI
METONM JIOCIUKEHh Ta HANpPSAMH 3aCTOCYBAaHHA : HaBY. MOCIGHHK.
Kuig: YHiBepcurer «Ykpaina», 2020. 236 c.

2. Capyenxo 1.O. Hauoximis Ta HaHOTeXHONOTIi : migpyunux. Kuis:
BIILI Kuisceknii yu-1, 2019. 448 ¢. :

3. Kymescska H.®., Tepemenko O.5., INanpomska O.A., Mamumes
B.B. Hanomarepiann Ta HaHOTEXHOJNOTI : HaBY. mociGuuk. Kuis:
Vuisepcurer Ykpaina, 2018. 139 c.

4. Bacuneyko JIL.O., Koumup A.l. Disuuni meromu mocnmimkeHHs
GyHKIIOHATEHMX MarepianiB Hae4. mnociOHuk. JIBiB: Bug-Bo

JIpBiBCHKOI MoNiTexHiky, 2020. 328 c.




5. Copoyan O. M. HaHOCTpYKTYpH Ta HAaHOKAIICY/IH : KOHCIIEKT JICKILii
3 aucuumting «HaHOCTpYKTYpH Ta HaHOKANCYIH» A CTYAEHTIB
cneuiansHocTi «Biomenuuna imkeHepis». Mapiynons: [TATY, 2019. 86
c.
6. Koumup A.l. Hanomarepiano3HaBCTBO i HAHOTEXHOMNOTII : HaBd.
nocibuuk. JIsBiB: Bua-so JIeBiBcEKO1 noniTexHiku. 2016, 452 c.

7. Kocenxo B., Kagomcekuit C., Mammmes B. Hanomarepianu Ta
HAHOTEXHOJNOTil. IX BMKOpHCTAaHHA y XapuoBoMy BHpOOHMITBI. Kwis:
VYHiBepcuret Yikpaina, 2017. 327 c.

8. ITaBnenko A.l. 3HaHHA HAHOHAYKH PO HAHOCBIT i HAHOTEXHOJIOTII Y
amicti STEM-ocpiti. HaykoBuii sxypHan XopTHLBKOI HaliOHaJIbHOI
akanemii. 2021. Ne 4. https://doi.org/10.51706/2707-3076-2021-4-2

9. INaxomox O.B., ITymkap I'O., T'amuk I.C., Cemak B.[I. Ominka
€KOHOMIYHHX acCNeKTiB pPO3BHUTKY HAHOHAyKH, HaHOTEXHOJOTid Ta
puHKY Ha”onpoxykuii B Ykpaimi B XXI cromitri. ToBapozHaB4mii
BicHuK. 2021. Bun. 14. C. 238-248.

10. ®ecenxo O.M., Kopampayk C.B., Humuk P.A. IIpobnemu Ta
NEPCIEeKTHBH PpO3BHTKY HAHOTEXHONOrii B VYkpaiHi Ta CBiTi.
MapkeTHHT i MEHEIDKMEHT iHHoBanii, 2017, Ne 1. 170-179.

11. AsapenxoB M. O., Hexmonos I. M., Bepecaes B. M. Ta in.
HaHomarepianu 1 HaHOTEXHONOrii: HaBYaIbHMH TOCIOHMK. XapkiB:
XHY imeni B. H. Kapasina, 2014. 316 c.

12.9exman 1. C., Vusbepr 3. P, Manangyk B. O. ta in. HaroHayxa,
HaHoGionoris, HanodapMaris. Kuis : ITonirpad mmoc, 2012. 327 c.
13.3asgyx JI. M. HaroTexHOMNOTIi i HAHOCTPYKTYpH : HaB4. MOCIOHHK.
Han. yn-t «JIsBiB. ITonitexnikay. JIsBis, 2009. 580 c.

14.Cinin PI., TopneeB A.L, Ilapacka I'b. Ta iH. IHHOBamikHi
HaHOTEXHOJNIOTii aKTHWBalLil i 3He3apaKyBaHHA BOAM Ta BiOpamiime
obnamuansa. Xmensuumpkui: XMITHII, 2013. 252 c.

Jlonomixkua

1. HaHocucTeMH, HaHOMaTepiald, HaHOTEXHONOril : 36. Hayk. mp. /
HAH Vkpaiun, In-T Metanodisuxu imeni I. B. Kyparomosa. Kuis: PBB
IM®. T. 18, Bumn. 3. Kuis, 2020. 776 c.

2. Ckuba M., IliBoBapoB O. IlporpecuBHHM NpoOIEC OKHCIECHHA 3a
JIOMOMOTOK0 [UTa3MHM Ta HOBI MaTepiald [UIs OYMINEHHS BOOH Ta
ctigaux Boa. Boxa i BogoouncHi Texuomorii. 2020. Ne 3(28). C. 37-47.
3. Vns6epr 3.P, Ilpoxonenko B.A., Iluranosua O.A., Topna P.B.
Cyu4acHuii CTaH JOCHiKEHb 3 (OpMyBaHHA HaHOYACTHHOK CENEHY Ta
iX BUKOPUCTAHHA B MemuuuHi. XiMis, BishKa Ta TEXHONOTis MOBEPXHI.
2020. T. 11, Ne 3. C. 347-367.

4. Adranpgimsany €I, 3asumxo O.B., Jlomarexko KI.
Hanomarepiano3HaBcTBO : Tifipydnuk. Ilepme Bua. Xepcom:
OJIJI-TUTIOC, 2015. 550 c.

5. ITaton B., Mockanenko B., Yekman I, Mosuar Bb. HanoHayka i
HaHoTexHonorii: TexHIYHHH, MEOUYHHH Ta COIIaJbHHHM acIEKTH.
BicHuk HaLioHanbLHOI akaaeMil Hayk Yipainu. 2009. Ne6. C.18-26.
6.Kmsum M. O., Mamomenko I. IO. IlepcmexruBu po3BHTKy i
KoMepLiani3alii HAHOTEXHONOTiA B EKOHOMIKAX KpaiH CBiTy Ta
Vipainn. HAH Vipainn, Hayk.-nocmif. ueHtp immycrp. mpobmem
possutky. — Xapkis : [HDKEK, 201 1.389c.

7. Auppouryk I'O., Amuyk A.B., Bepesnsk H.B. Hamorexsonorii y
XXI cTomiTTi; CTpaTeriuHi IpiOpHTETH Ta DHHKOBI MiAXOmW MO
BOpOBaUKCHHA. JlepxkaBHE arcHTCTBO 3 NMMTaHb HAYKH, iHHOBAaLIH Ta




indopmarusanii Ykpainu, YKp. iH-T HayK.-Te€XH. i eKoH. iHopmauii.
Kwuis, 2011. 274 c.

8. Chopra H., Bibi S., Singh I. et al. Green metallic nanoparticles:
biosynthesis to applications. Front Bioeng Biotechnol. 2022,
10:874742. doi: 10.3389/fbioe.2022.874742.

9. Baby R., Hussein M.Z., Abdullah A.H., Zainal Z. Nanomaterials for
the treatment of heavy metal contaminated water. Polymers (Basel).
2022, 14(3):583. doi: 10.3390/polym14030583.

10. Zielinska A., Carreir6 F., Oliveira A.M. et al. Polymeric
nanoparticles:  production, characterization, toxicology and
ecotoxicology. Molecules. 2020; 25(16):3731. doi:
10.3390/molecules25163731.

11. Saleem H., Zaidi S.J. Developments in the application of
nanomaterials for water treatment and their impact on the environment.
Nanomaterials (Basel). 2020. 10(9):1764. doi: 10.3390/nan0o10091764.
12. Lofrano G., Libralato G., Brown J. (Eds.). Nanotechnologies for
environmental remediation. Applications and implications. Springer
International Publishing, 2017. 325 p.

InTepHeT-pecypeu:

1. https://books.google.com.ua/books?id=vypl AWAAQBAJ&hl=
uk&source=gbs_navlinks_s

2. https://www.nanowerk.com/nanotechnology-and-the-environm

ent.php

3. ] J] i cherical Hindexd
htm

4. https:// .europa.ewr tions/nan ials

5. https://www.nano.gov/yownanotechnology-benefits
6. https://ehs.unc.eduw/lab/nano/

TpHBAJICTH KYpCY

OnuH ceMecTp

O6car Kypey

120 rogun: 48 roguH ayIUTOpHUX 3aHATE. 3 HUX 32 roguH Jexiii, 16
TOAMH NPaKTHIHHX 3aHATH. 72 TOMHH CaMOCTiiHO1 poboTH

OuikyBani pe3yasTaTn
HABYaHHHA

ITix 9ac BMBYECHHA Kypcy 3700yBadi HabyyTh TaKi KOMIIETEHTHOCTI:

KommnerenTHOCTI IIporpamui pe3yasTaTH HaBYaHHS

KO1l. 3parmicte pumtmcs i |ITPOl. 3marm  Ta  posymirH
OBOJIONIBaTH CyJacHMMH | QyHOaMEHTAIbHI i TIPHKJIANHL

3HaHHAMH. aCmeKTH HayK IPO JOBKILILIA.
ITIP02. VMiTH BHKOPHCTOBYBATH
KOHLIENTYaJTBHi €KOJIOTT9HI
3aKOHOMIpHOCTI y  mpodeciiHii
IISUTBHOCTI.

ITP03. 3maTh Ha piBHI HOBiTHIX
JOCATHEHb OCHOBHI  KOHIEIMIii
TNPHPOZO3HABCTBA, CTANON0 PO3BHTKY
1 METOJIONIOTii HAYKOBOTO Mi3HAHHA,

K02. 3parnicte npuitmaru | [IP10. JlemoucTpyBatu o06i3HanicTs

0OrpyHTOBaHi pillICHHA. IOAO0  HOBITHIX mNpuHUMMIB Ta
METONIB 3aXHCTY HAaBKOJHMIIHEOTO
CepeXOBHIIaA.

ITP15.  OmimioBath  exomoriusi
PH3HMKM 32 YMOB HEJOCTaTHHOL

iH(opMalii Ta cynepewMBHX BHMOT,




IIP16.  BubGupatd  onTUMaTbHY
CTPAaTETii0 TOCNOAAPIOBAaHHA Ta/abo
NPHPOAOKOPHUCTYBAHHA B 3aJI€XKHOCTI
BiJl EKOJIOTiYHHX YMOB.

K06. 3natHicTh IO MOILIYKY,
oOpobneHHs Ta  aHamizy
iHdopMmaii 3

PI3HHX JKeper.

ITPO8. YMiTH HOHOCHTH 3pO3yMilo i
HEJIBO3HAaYHO MpoQeciiHi 3HaHHA,
BJIacHi 00IPYHTYBaHHA i BUCHOBKH /IO
(axiBLiB i IMPOKOTO 3araiy.

IIP11. VYMiTH  BHKOPHCTOBYBaTH
cydacHi iHQopmamiiHi pecypcH 3
MUTaHb eKoJIorii,
NPUPOAOKOPHCTYBaHHA Ta 3aXHCTY
JOBKIJINA.

ITP18. VYMiTH  BHKODHCTOBYBaTH
cydacHi MeToOH 06pobKu i
intepnperanii  ingopMamii  mpH
IpOBeeHHI IHHOBALIHHOL
JiSITEHOCTI.

K09. 3nanHa Ha piBHi
HOBITHIX JOCATHEHb,
HeoOXimHi 1
JOCIiTHHAIBKOL Ta/ab0
iHHOBAIIHHOI MisITBHOCTI y
cepi exonorii, 0XOpOHH
JOBKiLIA T2
30aJ1aHCOBAaHOrO

IIPHPOAOKOPHUCTYBaHHA.

IIPOl. 3matm Ta  pO3YMITH
¢dyHmaMeHTanbHI 1 NpHKIAAHI
ACIEKTH HayK MPO JOBKi/UIA.

ITP02. YMiTH  BHKOPHUCTOBYBAaTH
KOHIIENTyaJbHi €KOJIOT19Hi
3aKOHOMIpHOCTI y  IpodeciiHii
IiSTBHOCTI.

ITP03. 3Hatm Ha piBHIi HOBITHIX
JOCATHEHb  OCHOBHI  KOHIEIIii
NPHPOJO3HABCTBA, CTAJIONO PO3BHUTKY
i METOI0JIOTi1 HAYKOBOTO ITi3HAHHA.

K10. 3narHicT
3aCTOCOBYBAaTH
MDKIACUHIUTIHADHI ITiIX0MH
IIpH KPUTHIHOMY
OCMMCIIEHH] EKOJIOTIIHMX
npobrem.

I[IP0O1. 3@aTu Ta  pO3YMITH
¢byHagameHTanbHI i HpHIJIa IHI
aCIIeKTH HayK IIPO JOBKLLIA.

IIP04. 3HaTH mNpaBoBi Ta ETHYHI
HOpMH U1 OWOHKA npodeciiHol
IisTbHOCTI, po3po0KHM Ta peaisamii
CON[ialbHO-3HATYIONX  EKOJNOTIIHMX
IPOEKTIB B YMOBax CYNEpPELIMBHX
BHMOT.

IIP17. KpUTHYHO OCMHCIIOBAaTH
TeOopii, IPHHIIMIIMA, METOMH i TIOHATTA
3 pi3HMX IPEAMCTHHX TIaly3eH i
BUpINIEHHA NpaKTHYHHX 3agad i
npobneM.

ITic/ist 3aBEpIIEHHA IBOTO KypCy 3000yBadi 6yxyTs

3HATH:

BU3HAYEHHS [IOHATE: HAHO00’ €KTH, HAHOMATEepiaIH, HaHOTEXHOJIOTIT;
[IepCIEKTHBH PO3BUTKY HAHOHAYKH,

epCIeKTHBHI HaNpAMH 3ac.:m'cynax_{.1m ’HaHO‘remom')riﬁ;

OCHOBHI IrpyTIH HaHOMATepialiB Ta iXHi BIaCTHBOCTI,

BHIM ByTJIEEBHX HAHOMATEpialliB Ta c()epH IXHEOTO 3aCTOCYBaHHS,
MeTaJIOBMICHI HAHOMATepiaJli Ta iXHE 3aCTOCYBaHHS,

0coGmBoCTi OYZI0BH HAHOKOMITO3UTHHX MaTepialis;

cydacHi criocoby OTpHMaHHA HaHOMaTepiaiB;




OCHOBHI BIaCTHBOCTi HaHOMATepialiB;

OCHOBHI c)epH 3aCTOCYBaHHSA HAHOTEXHOJIOTiH B EKOJIOTii;
TMepCIeKTHBY 3aCTOCYBAaHHA HAHOTEXHOJOTIH 3 METOW pemeniauii
KOMITOHEHTIB HaBKOJIMIIHEOTO CEPEAOBHIIA;

METOIM 3aCTOCYBaHHsA HAHOTEXHOJOTiH 3 METOI OYHIIEHHS CTIYHHX
BOJ{ BiJl aHTPOTIOTEHHMUX 3a0pY/AHHKIB;

3aCTOCYBaHHA HAHOTEXHOJIOTiM 3 METOK 3HE3aPAXKEHHS BOM;
BUKOPHMCTaHHs HAHOTEXHOJIOTiH 3 METOI0 OUHIIEHHA IPYHTY,
BUKOPHMCTAaHHs. HAaHOTEXHOJIOTiI 3 METOI OYHMINEHHA arMoChepHOro
TIOBIiTpAI.

BMIiTH:

3MiHCHIOBATH aHaNi3 iHGOpMaLiiHUX [DKepel B raly3i HaHOMaTepialliB
| HAHOTEXHOJIOTi;

KOPHCTYBaTHCA METOAAMH IIOIIYKOBHX CHCTEM B I'ajy3i BJaCTHBOCTEH
HAaHOMaTepiaJiB i HAHOTEXHOJIOTi;

OL[HATH NEpCIeKTHBHICTh 3aCTOCYBAHHSA HAHOTEXHOJIOTIH 3 METOI0
3aXMCTY DOBKLLIA BiJ aHTPOIIOr€HHOr0 3a0pyAHEeHHS;

OLIHATH PH3UK PO3MNOBCIKCHHA HAHOYACTHHOK Y KOMIIOHEHTaX
HaBKOJIMIIHEOIO CepeJOBHINa;

33aCTOCOBYBAaTH METOAM OLHKK EKOJIOTIdHOTO PH3HMKY 3aCTOCYBaHHA
HaHOMATepiais.

Kirogosi ciiosa HAHOHAyKa,  HAaHOTEXHOJNOrii, HaHOMarepianM, HAHOYACTHHKH,
HAaBKOJIAIIHE CEPESAOBHINE

@opMaT Kypcy Ounuii
IIpoBeneHHs ek, NPaKTHIHUX 3aHATH 1 KOHCYIBTALIH I Kpamoro
PO3YMIHHA TEM

Temu IMonano y Tabmumi
HincymxoBnii 3aiik
KOHTPOJIb, hopMma
IpepexsiznTh BuxnajnanHs HaBYaIbHOI JUCHMIUIIHM 0a3yeThCs Ha 3HAHHAX,

OTPHUMAHUX B PE€3yNbTaTi BMBYCHHA HAaBYANbHHX NUCHMIUIIH Ha piBHI
Gakanaspa 3i creniansHocTi 101 «Exonoris» (MOHITOpHHT AOBKLLIA;
OuiHka BIUIMBY Ha JOBKLULIA i HOpMYBaHHA aHTPONOTEHHOI isTbHOCTI;
IIpupof0OXOPOHHE 3aKOHOAABCTBO Ta EKOJOTiYHE NpaBo; YIpaBIiHHA
Ta TIOBOIKEHHA 3 Biaxomamu, Oiozerpajanis; Arpoexosoris;
Exobe3nexa # ynpaBliHHA B €KONOTi4HiM mismsHocTi; Exonorigma
Geaneka MpoAyKTiB XapyBaHH:; IHHOBaNiHHI TeXHONOrI B eKoorii),
a6o mnorpebylorh 6a3oBMX 3HaHe 3 OGIONOriYHMX i EKOJOriYHMX
JVCUMILLIH, JOCTAaTHIX UIA CNPHAHATTA KaTeropialbHOTO anapary,
PO3yMiHHSl Cy4YacHMX €KOJIOTiYHMX mnpobneM ekomorii i oxopoHHm
JOBKULIA

Hagyanpni MeToam Ta
TexHiku, sKi OynyTh
BHKOPHCTOBYBATHCSH
nix yac BHKJIAJaHHHA

Kypcy

IMpesenTanii, Jekuii, mpobneMHi JeKuii, AUCKYCis.
PoGora B cucremi Moodle, noGynoBa exeKTPOHHOrO HaBYaHHA AK
IIpOCTOPY NPOABY Mi3HABANBHMX iHiliaTHB,

Heo0xigne o0nagHaHus

IIepCoHaNbHMI KOMIT'I0TEp, 3aralbHOBKMBaHI KOMIT'IOTEPHI NPOrpaMy,
NIPOEKTOP, MPUIaax KadenpanbHoi eKonoridHoi naboparopii.

Kpurepii oninoBanns
(oxpemo 1151 KOAKHOTO
BHAY HaBYAJbLHOI
HisATBHOCTI)

IMosiTnia BHcTaBIeHHs OaniB. BpaxoByrorbea Ganu Habpani min yac
[IOTOYHOTO TECTYBaHHA, CaMOCTiHHOI poGorn (mpe3eHTramis) i
MOZIYNBHOrO KOHTpomio. OuiHIoBaHHA NMpoBoAuTECA 3a 100-6ambHOI0
IIKaJI0l0. Bann HapaxoByIOThCA 38 HACTYITHHM CIIiBBiHOIIEHHAM:
npakTH4aHi 3aHATTA — 40 Garis (8 3anars X 5 = 40 Gainis);




MoaynbHuil KoHTpons - 36 GaniB (Momyns 1-uft = 12 Gamis, Moxyms
2-nit = 15 Ganis, Momyns 3-iii = 9 6anis; pazom 36 Ganis);
3 npesenrauii 3a pe3ynbTaraMM CaMOCTIHHOI poboTH - 24 6Gamm
(8%3=24 6ann)
ITincymkoBa MakcuManbHa KinbkicTs 6amis 100.
Axazemiuna noGpovecHicTh: Npe3cHTaliiHI poOOTH CTYHEHTIB Ha
NPAKTHYHUX 3AHATTAX € BHKIIOYHO OPHUTiHAIBHHUMH PE3YJIETATAMH
CAMOCTIIHOIO ONpAaLIOBAHHA MaTepiaiy.

1 11 __NOpPYUIEHHS aK iunoi YecH

LOJICPYIOTL O,

Iuranus 20 3aniky un
eK3aMeny.

OCHOBHI NMTaHHs, BUHECCHI HA MOAYIbHMI KOHTPONb 3 AUCLMIUIIHA
«HaHOTEXHOMOTII B €KOJOTIMHHUX J0CIIiKEHHIX):

OcHOBHI po3/1iNH HAHOHAYKH.

ITonaTTs NMpo HaHOO6' €KT i HAHOCHCTEMY.

Hanoedexrs i HaH006’ €xTH B pHpoOZi.

XapaxrepHi 0c0OMHBOCTI HaHO06’ EXTIB.

3arajibHa XapaKTepHCTHKA HAHOYACTHHOK i HAHOMATepiaJliB.
XapaKkTepHi pHCH HAHOTEXHOJIOTIH.

«IHTYiTHBHI» HAaHOTEXHOJIOTI].

OCHOBHI BUIM HAHOYACTHHOK.

@opma HAaHOYAaCTHHOK.

3araibHi BIaCTHBOCTI HAHOMATEpiaJis.

OcobnuBoCTi CTPYKTYpH HaHOMaTepialiB.

Ianysi 3acrocyBaHHs HaHOMaTepiaJis.

OCHOBHI BH/I BYITICLIEBHX HAHOMATEPiaiB.

3acTOCYBaHHA ByIJICLICBUX HAHOTPYGOK.

Oco6muBocTi cTpyKTypH rpadeny.

OcobmuBocTi cTpykTypH dymnepeHis.

ITonimMepHi HAHOYaCTHHKH Ta iX BUKOPHCTAHHA.

HanoxoMno3uTHi Matepianm. '

3aranpHa XapaKTepHCTHKAa HaHOMATepialiB Ha OCHOBi METANIB Ta iXHix
OKCH/IiB.

OCHOBHI rpyn# MeTaJOBMICHIX HAHOMATepialiB.

OcCHOBHI C(epi BUKOPHCTAHHA METAIOBMICHUX HAHOMATEpPialliB.
BHKOpHCTaHHS METaNOBMICHMX HaHOMATepialiB 3 METOI0 pemexiamii
KOMIIOHEHTIB JOBKL/LIS.

3arajibHa XapaKTepHCTHKa IPOLECiB HAHOpEMEIiaLii JOBKILIS.
Cnocobu 0TpHMaHHA HAHOYAaCTHHOK METaiB.

Hanomarepiaim Ha OCHOBi OKCHIy LIMHKY Ta iX BHKOPHCTAHHS.
Hanovactnnku okcuay amominiio(I1I) Ta ix BukopHcTaHHs.

MarhiTHi BIacTHBOCTi HaHOMaTepiaiB.

BrkopHcTaHHs HaHOMaTepianiB Ha OCHOBI (epymy.

Hanomarepianu, mo MicTaTs 6naropoasi Meranu Ta ix BHKODHCTAHHS.
BupOGHHUTBO ~ HaHOMATepianiB 3 BHKODHCTAHHAM  DOCITHHHHX
€KCTPAKTIB.

BrpoGHALTBO HAHOMATEPIaJiB 33 Y4aCTIO MiKPOOPraHi3Mmis,
BuKOpHCTaHHS METAIOBMiCHHX HaHOMATepialiB IS OYMIIEHHS BOJIH.
BHKOpPUCTaHHS HAHOMATEpialiB s 3HE3apaXKeHHS BOIH.
3acTocyBaHHs HAHOTEXHONOTIH Mij Yac OYHILEHHS CTIYHAX BOZ.
BHKOpHCTaHHA HAHOMATEpialiB y npouecax pemeniarii IpyHTy.
BHKOpHCTaHHS HAHOTEXHOJIOTIH 3 METOIO OUMIEHHS TNOBITPA.
ToxcuuHi edpekTH HaHOMaTepiaiB.

Bxasani Marepiajiu po3mieni:

https://e-learning Inu.edu.ua/course/view.php?id=3900




OnuryBauns

3aBEPIICHHIO KypCy Ha caifTi:

https://e-learning.Inu.edu.ua/course/vi

AHKeTY-OL[iHKY 3 METOI0 OLiHIOBAHHSA AKOCTI Kypcy Oyae Hazano no

Cxema xypcy

3micronuii moayin 1. Teopernuni ocuonm 3acTocyBanIst HAKOTEXHONONIH i

Hanomarepiajin

@OynaameHTanbHi KOHLENUii HAHOHAYKH Ta
HAHOTCXHOJIOTH,
Ilpaxkmuune sanamma:

Aexyii = 2 200, npaxmuune
3ananmia — 2 200,

1

XPpOHONOTis PO3BUTKY HAHOHAYKH, camocmitinia poboma — 4,5 200 | THKICH
HAHOTEXHONOTT, HAHOBHPOOHHIITBA.
y Haz-mma'rcpia_nn i HAHOYACTHHKH. Crpykrypa Aexcyii — 2 200, camocmivina
i BIACTHBOCTI HaHOMATEpiais, Doboma — 4,5 200
OcHOBHI rpynu HaHOMATepiaJiB: CTPYKTYpa . 1
Ta BHKOPHCTAHHA. Aexyii' — 2 200, npaxmuure | mipens
3 | Ipakmuune sanamma: sarammn — 2 200, camMocmitinag
OCHOBHI BUAH BYTVIELIEBHMX HAHOYACTHHOK; poboma — 4,5 200
OTPHMAaHHA iX Ta 3aCTOCYBAHHA.
4 HanoMarepianu Ha OCHOBI MeTaJIiB i OKCHIIB Aexyii — 2 200, camocmitina
MeTais. poboma — 4,5 200
HanoxomnosuTtHi Matepianu. Aexcyii — 2 200, npaxmuune 1
Ilpakmuune 3anamms. o THKIEHB
5 : 5 : sanammn — 2 200, camocmiina
HaHnouacTiHKM MeTasiB i HAHOKOMIO3UTHI p 4.5 205
Marepiany: cepH IXHBOrO 3aCTOCYBAHHS. poboma — 4,5 20
¢ CunTe3 HaHOMaTepiaiB 3 BAKOPHCTAHHAM Aexyii — 2 200, camocmitina

POCJIMHHHX €KCTPAKTIB i MiKpOOpraHi3mis.

poboma — 4,5 200

3micToBuii Moaysb 2. OCHOBHI HANPSAMH 3aCTOCYBAHHS HAHOTEXHOJIOTIH B exoorii

OcHOBHI HanpsAMH 3aCTOCYBAHHS

1

HaHoMaTepianie i HaHoTexHOMoriH B ekomorii, | <lexyii— 2 200, npaxmuune | tuncnens
7 | Ilpakmuyne zanamma;: JaHammAa — 2 200, camocminna
Mertonu oTpuMaHHA Ta KO CTiHKEHHS poboma — 4,5 200
HaHOMaTepiaJis.
g BukopucTaHHs HAHOTEXHOMNOTIH y npouecax Aexcyii — 2 200, camocmitina
pemeiauii rpyuty (yactuua I, poboma — 4,5 200
BHKOpHCTaHHA HaHOTEXHOJIOrIH y Ipouecax 1
pemeniauii rpynty (dactuna II). Aexyii — 2 200, npaxmuune | rexnens
9 | paxmuune sansmms: 3arAmmA — 2 200, camocmiting
Meroau OYHILCHHA IPYHTY 13 3aCTOCYBaHHAM pgﬁg”m - 4,5 200
HaHOMarepiais.
BukopuCTaHHS HAaHOTEXHOJIOTIH 3 METOIO o
PHKOP ] Aexyii — 2 200, camocmiiina
10 | BiAHOBJICHHA EKONOriYHOTO CTAHY NPUPOAHUX
poboma — 4,5 200
BOJL.
3acTocyBaHHA HAHOTEXHOJIOTIi iz yac ) 1
OYHLIEHHS CTiYHMX BoJ, (dacTuna I). Aexyii — 2 200, nparmuure | mypxnens
11 | IIpakmuune sanamms: 3anAMmA — 2 200, camocmidtia
Bukopucranns HaHoMaTepialis 3 MeTolo poboma — 4,5 200
ONpiCHEHHS BOJM.
3acTocyBaHHA HaHOTEXHOJIOTIH Mmif Yac Askiids ;
. exyii' = 2 200, camo,
12 | ounmenus criynux Bog (actuna II). &% ¢ cmiiia

poboma — 4,5 200




3micToeuii moayan 3. Exonoriunuii pusnk, nos’a3aHuui i3 BUKOPHCTAHHAM

HaHoMaTepiaain
3acTtocyBaHHs HaHOMATepialiB y npolecax 1
OYHMILEHHA aTMOC(EPHOro MoBiTpPA. Aexyii — 2 200, npaxmuurte | tumpens
13 | Hpaxmuune 3anamma: sanamma — 2 200, camocmidina
Crnioco6u 0uMIIECHHS MOBITPA 3 poboma — 4,5 200
BUKOPMCTAHHAM HAHOMATEpialiB.
Exonoriynuii pu3MK 3acTOCyBaHHA Aexyii — 2 200, camocmitinia
14 HaHOTEXHOJIOTIH. poboma — 4,5 200
Exonoriyui npo6nemu, nos’s3axi 3 1
PO3MOBCIOZUKEHHAM HAHOYACTHHOK Y Aexyii — 2 200, npaxmuure | tuxpens
15 | HaBKOIHIIHBEOMY CepeoBHILLi. IanAmmAa — 2 200, camocmiing
IIpakmuune 3anamma: pgﬁama —4,5 200
TokCHYHICT HAHOYACTHHOK i HAHOMATepialiB.
JepxaBHa noniTuka y cdepi HaHOHAayKH Ta Aexyii — 2 200, camocmidra
16 | manorexmonoriit 5 YkpaiHi. poboma— 4,5 200
AsTop /3"/ npodecop kadeapu exonorii ['ammaa AHTOHSIK

Tonoga
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