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1. Mera queumniinm — 03HalfOMIICHHS 3 OCHOBHUMH TCOPETHYHHUMH 3acalaMH, 3aKOHOMIPHOCTIMH Ta
HMPAKTHUHAME aCNEKTaMH CTBOPCHHS Ta BHKOPUCTAHHS HAHOMATEPIaliB y PI3HHX Tranyssx HayKu Ta
XIMIYHUX TEXHOJIOriAX; 3a0e3NeunTH 3HAHHS OCHOB Ta 3aKOHIB XIMIYHMX HAHOTEXHOJOTIi, Cy4acHol
TEPMIHOJIOTHT y Wil ramysi, MeTomiB cHHTE3y HAHOCTPYKTYPOBaHHMX MaTepiaiiB, 0COOIMBOCTIMH iX
JOCIIJUKEHHS, BUPOOHHMITBA Ta BHKOPHCTAHHS, TMOKA3ATH poab Ta Micue HaHoMaTepiamiB Ta
HAHOTEXHOJIOTIH y CyJacHil cucTeMi XIMIYHMX 3HAHD Ta THIIHX NPUPOJIHUYUX HAYK.

2. [onepeni BuMoru 10 onanyBanus ao BHOOPY HABYAIBLHOT AHCHHILTIHN:
1. 3namu ocnoeni nowsmms meopeaniunoi xiwii, Opeaniunol Ximil, Ximit ma Gizuynoi ximii
BUCOKOMONCKYIAPHUX CROAYK,
2. 3nanns anenivicokoi Mo6u na pieni B2.

3. AnoTauis HABYAILHOT IHCIMILIINN: HABYA/IEHA JUCIIHILTIHA crpusie pOpMyBaHHIO IiTiICHOT CHCTEMH
3HAHB  CTOCOBHO pPO3POOKH Ta 3aCTOCYBAHHS HAHOMATEPIANiB Ta HAHOKOMIIO3MTIB: PO3LIHPEHHSI
TPAMLIHHKUX YSBIEHD PO (Bi3HKO-XiMiuHy KapTHHY CBITY Ha NPHKJIA/i HAHOCHCTEM (DYHKIIOHAILHOTO
PU3HAYCHHS; O3HAHOM/ICHHS 3 OCHOBHMMHM 3aKOHOMIPHOCTSAMH T4 IIPAKTHYHHMH ACTIEKTAMH CHHTE3Y,
JIOCITIDKEHHS! Ta BUKOPHCTAHHS HAHOMATepiaiiB y XiMiuHux TEXHOJIOTISX; PO3KPUTH OCHOBHI acHeKTH
34CTOCYBAHHS HAHOCUCTEM B HOBITHIH TEXHONOIIYHHX po3pobKax (yHKIiaHATI30BaHUX Marepiais.

4. 3asaanns (HaBYATBLHI WiJTi):

-O3HaHOMIICHHS! CTYIEHTIB 3 03HANOMIICHHS 3 KOHIENIIEIO NOLIYKY Ta OJepkKaHHA (PYHKIIOHAILHIX
HaHoMaTepialis Ta KOMIO3UTIB Ha IX OCHOBI, i 1T CTPYKTYPOIO, OCHOBHA AeTami3alis KypCy CnpsiMoBaHa
Ha NPO0JIeMH MaTepiao3HaBYOro XapakTepy, a caMme, BHKOPHCTAHHS Pi3HUX MaTepianiB A1 OTPUMAHHS,
30epiraHHs BOIHIO, HOro CHOXMUBAHHS B AIUBHUX €/IeMEHTAX JUIS OTPUMAHHS €HEPril, OCHOBHUHN aKIEHT
3po0JIEHO HA BUKOPHCTAHHS MaTepiasiB y HaHOPO3MIPHOMY CTaHi

- Hasuntu crynentiB camocTiiiHo mporHosysatH MOMIHBICTS (GopMyBaHHS WiTBOBHX BIACTHBOCTEI,
BHXO/I5141 31 3HaHb Oy 10BH i CTPYKTYPHHX 0COBIHBOCTERH CHOJIYK sIK copOeHTiB BoAHIO. [TokasaTu €1HicTh
METOJIONIOTTYHIX MiAXOMIB, 110 BUKOPHCTOBYIOTHCS Cy4JacHOIO HAayKOIO, /UIs ONHCY | aHaii3y
TPAHCIIOPTHHX BIACTHBOCTEH BOJHIO IPH XiMiuHil Ta disuuniit cop6uii. CpopmyBaru ocHoBHi VSBICHHS
PO MPHHIMIKA POOOTH Pi3HUX MAJIUBHUX €IEMEHTIB.

- 3rigHo 3 Bumoramu Cranzapry BALIOT OCBiTH YkpaiHu (apyrui (Marictepcbkuit) piBeHb BUIIOT OCBIiTH
(cbomuii pisern HPK Vpainu), ranyss suass 10 «[Ipupoasunyi HayKu», cremianbHicTs 102 «Ximis)
JUCLHIITIHA 3a0e31edye HAOY TTs CTYIGHTAMH TAKHX KOMREeMEeHMHOCMeT:

IHme2panvhoi;

3natHicTh PO3B’A3yBaTH CKJAAMHI 3anadi i mpobiemu y raitysi ximii abo y mpoueci HaByaHHS, M0
nependavae  MpOBEJCHHS JOCHUDKEHb Ta/abo  3MilficHeHHS iHHOBamiii Ta XapaKTepHU3yeThCsl
HEBH3HAYEHICTIO YMOB i BUMOT.

3acanvHux:

3K 4. 3natHicTb 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CHTYyaLisIx

3K 5. 3natnicts 10 azanrtauii Ta aii B HOBI cUTyalii.

3K. 10. 3paruicts cninkyBaties aHrIifchbKo0 Ta (38 MOKIMBOCTI) HITOI 1HO3EMHOIO MOBOIO, SIK YCHO,
TaK i IUCbMOBO

3K 14. 3natnicTs 110 MOUIYKY, KPUTHYHOTO aHAMI3y Ta 00po6ku indopmarii 3 pisHux mKeper.

Daxosux:

®K?2. 3narnicts GyayBaru ajexBaTHi Mozei XiMIiUHHX ABHIIL, JOCIIKYBATH X JUIs OTPHMAHHS HOBHX
BUCHOBKIB Ta TNOIIMOICHHA PO3yMIHHS NPUPOIH, B TOMY YHCIT 3 BHKOPHCTaHHSAM METOJIiB
MOJICKYJISIPHOTO, MATEMATHYHOTO 1 KOMIT FOTEPHOTO MOJIeTIOBAHHS.

®K 3. 3narnicTh oprasizoByBaTH, IIaHYBaTH Ta pearizoByBaTH XiMIYHHN EKCIIEPHMEHT.
©K 6. 3narnicts 3106yBaTn HOBI 3HAHHA B raysi xiMii Ta IHTErpyBaTH iX i3 yike HasBHHMH.



S. PesyabTaTH HAaBYAHHSA 33 AMCUHILIIHOKO;

OTpUMaHi J1aHi.

PesyabraTtn naBuyanus Dopmu MeToan oninOBaHHS Bincortok y
(1 —3Haru; 2 — BMiTH; 3 — BHK/JAAAHHA | niACYMKOBI
KOMYHiKauis) HABYAHHS il ouinui 3
AHCHHILIIHH
1.1 3uaru Ta posymitu Jlexuis, Konrponena po6ota (TecroBe 10
KacH(ikarino camocTiliHe 3aBJaHH, JUCTAHLIIIHO);
HaHOMaTepiaiB 3a OTNPAIOBAHHA | MEPEBIpKa 3ABJIAHE
Hpu3HAueHHsM, cKiagom Ta | PEKOMEHIOBAH | CAMOCTIHHO] poboTH.
) of JiTepaTypHu.
(hyHKI1I€HO.
1.2. 3nartn OCHOBHI METOH Jlexiiis, Kontponbna poGora (Tecrose 20
OJIEp)KAHHS Ta J10CJIIKEHHS camMocTiiHe 3aBJIaHHS JUCTAHIIHHO);
HaHOMaTepiaiB. OIpAIOBaHHs | OIIHIOBAHHSI JiTepaTy pHOIO
PEKOMEHIOBAH | MOIIYKY;
ol niTepaTtypu. | mepeBipka 3aBIaHb
camocTiitHoi poborw,
ouiHIOBaHHs pedeparty.
1.3. 3Haru ta po3ymiTa nuisaxu | Jlekuis, KonTtposena poGora (nmuranus 15
KoMepuiasizanii caMmocTiliHe 3 BIIKPUTUMH BiANOBIISIMH);
HaHoMarepiams OMpalFOBaHHS | YCHA JOTOBIIb 3
PEKOMEHIOBAH | TIPE3EHTAII€I0;
oi JiTepaTypH. | OLIHIOBAHHSI JIITEPATYPHOTO
TIOMIYKY.
1.4. 3uaru reopernuni ocHoBu | Jlekmis, KonTponbsHa pobora (muranus 15
MPOLIECIB OZePIKAHHS aeporesiB, | caMocTiliHe 3 BIAKPUTHMH BIJITOBIISIMH);
Marepiajis 3 Ia3MOHHUM Ta OIPALFOBAHHS
EKCUTOHHUM PE30HAHCOM. pPEeKOMEHI0BaH
oi niTeparypu.
2.1. BmiTh 3aiiicaioBaTu [IpakTiyni 3axucT Keucy; 15
NITEpaTypPHUX MOLIYK I10 CTAHY | 3aHATTSL. niepeBipKa 3aB/iaHb
BIIPOBA/KEHHS Ta JIOCITIDKEHHS caMOCTiHHOT poOOTH.
BIJIOMHMX HaHoMarepiajis 1o
HAayKOMETPUYHUM Ta
MaTeHTHUM OazaM, MPOBOJIUTH
| KpHTHYHUX aHalli3 OTPUMAHHUX
NIaHUX, PE3EHTYBATH
pe3yJIbTaTH CBOI'O
JOCITIKEHHS.
2.2. BMiTH BHKOPUCTOBYBATH [TpaxTruni 3axucT Keucy; 15
HaOy Tl 3HAHHS 118 3aHATTSI. nepeBipKa 3aBaHb
pPO3paxyHKiB, CAMOCTIHHO caMocCTiiHOT poOoTH.
niadupaTH MeToaH
JOCIIIKEHHS JUTS TIEBHOTO
KJ1acy HaHOMaTepiais.
3.1. 3narnicts obrosopiosaru 3 | IIpakTuusi 3axucT Keicy. 10
BUKJIaAaueM  Ta  KOJIeraMH | 3aHSTTsl.




6. CniBBiiHOMIeHHsI Pe3y/ILTATIB HABYAHHS JUCHMILIIHY i3 NpPOrpaMHHEMH pe3yJibTaTaMu
HABYaHHS

PesyabraTtu HaBYaHHS AHCHHAILIIHT 1 1 1 Z 2 3 4
[Iporpamui pesyabtaTn 1 2 3 1 21 1 il
HABYAHHS

ITPH7. + + + + +

BlibHo cninkyBaTHCs aHrIiHCHKOO Ta (32 MOXIMBOCTI)
IHIIOKO iIHO3EMHOI0 MOBOIO 3 HPO(ECiHHUX MTHTAHD, YCHO
1 MMHCLMOBO MPE3EHTYBATH pPe3yJbTATH HOCIIKEHD 3
XiMil iHO3€MHOIO MOBOIO, Opatu ydactb B 00TOBOpeHHi
npobJiem Ximif,

[TPHY. 30uparn, ouiHioBaTHM Ta aHajizyBatu ami, + |+ +
HEOOXIZHI 1718 pO3B’SI3aHHS CKIAAHUX 3a7ay  XiMmii,
BUKOPHCTOBYIOYM BIJNOBIJHI METOAM Ta IHCTPYMEHTH

000TH 3 JaHUMH.

[IPH12. OninroBaru pusuku y npodeciitniit tisubHocTi + | #+
| Ta 3AiHCHIOBATH 3aro6ikHi il

7. Cxema popmyBaHHs OIHKH

7.1. ®opMH ONiHIOBAHHS CTYAEHTIB:

CemecTpoBe oninoBanns:

Makcumanbra/minivatbaa Kinbkicts 6aiis, ski MoxkyTh GyTH oTpiMaHi cTyaeHTOM: 60 Gasis /36 oauis.,
a came:

- CeMeCTpoBe OUIHIOBAHHS:

1. Monybna koHTposbHa pobota 1 (aucranmiitno) — PH 1.1- 1.2 — 15 Gauis/9 6ais.

2. Moty nbHa koHTpobHA poboTa 2 (aucraniiiino) — PH 1.3- 1.4 — 15 6anis/9 Gasis.

2. Jlirepatypuuit nowyk — PH 2.1, 3.1; 4.1 — 15 Ganis/12 6anis

3. 3axucr kefic-3apaanus — PH 1.3 — PH 1.4 — 15 Ganis/12 6auis

- MiICYyMKOBe oniHioBanus: y Gpopmi ienury

[TincymkoBa omiHKa 3 OCBITHBOrO KOMIIOHEHTY B HLTOMY: MiJICYMKOBOIO (hOPMOIO KOHTPOJIKO 3a SIKHUM
BCTAHOBJIEHO iCITHT BH3HAYAETHCA K CyMa OiHOK (6aiiB) 3a BciMa yCIIIIHO ONiHEHUMH Pe3yIbTaTaMHu
HaBYaHHs (MAMCTaHIIHHO Ta MHiJ Yac MPOBEJICHHS ayJAHTOPHHX 3aHATH; OIHKH HIKYE MiHIMAIbHOIO
[OPOrOBOrO PIBHSI JI0 MiICYMKOBOT OLIHKHM He IOJAFOTHCS) Ta OLIHKA, OTPUMAHOT [1i/] uac icrury.
dopma MpoBeieHHs ICIHTY - MHCBMOBO-YCHA, BHMJ IHCHMOBHX 3aBJaHb — KOMOGIHOBaHI TecTOBi Ta
BIIKPUTI NUTaHHs. PesyibTaraMu HaBYaHHS, SIKi OLLHIOIOTCS i/ Yac HPOBEICHHS icnuty, € PH 1.1-1.4.
MakcnmaribHa KinbKicTb Gartis, sika Moyke 6y Ti OTpEMATH 3100yBadeM OCBIiTH Ii/l 4ac iCHTY, CTAHOBUTD
40 Gamie 3a 100 GanbHOKO mKa010. 3106yBad OCBITH He A0ITYCKAETHCS JI0 ICTIATY, SKIIO i 9ac CeMecTpy
HabpaB MeH1e Hixk 36 OaiB.

[lepeckiananns ceMecTpOBOro KOHTPOIIO 3 METOIO MOKPALIEHHS IO3UTHBHOI OLIIHKM HE JI0IyCKAETHCS.

- YMOBH /I0ONyCKY /10 MiACYMKOBOTO iclIATY:

OBO0B™513KOBOIO YMOBOIO JIONYCKY JI0 iCTIHTY € HAlMCAHHS JBOX MOJTY.BHHX KOHTPOIBHHX POOIT, 3aXHCT
KEHCOBOr0 3aBJaHHs Ta MiATOTOBKA JITEPATYpPHOro MOLIYKY. 37100yBau OCBITH He JOMYCKAETHCS [0
ICIIUTY, AKILO I/ Yac ceMecTpy HabpaB MeHIe Hix 36 Gaib.

7.2. Opranizauist oniHOBaHHs:

Tepminyn npoBeeHHs OLIHIOBAHHS:

Moy bHi KOHTPOsBHI po6GoTH 1 1 2 TPOBOASTHCS AUCTAHIINHO. JliteparypHuii momyk nepeabavae, 1110
CTY/ICHTH MalOTh [IPOBECTH @HAJII3 JIITEPaTypH Ha YHIKAIbHICTh METOAMKH, BA3HAYHTH TIEPEBATH,



HE/I0JIIKH HAaBEIeHOT METOAMKH, 3aIIPONIOHYBATH METO/IH MIATBEPDKEHHS CKJIAIy, BIaCTHBOCTE
00paHoro Matepiany Ta 3aXHCTHTH y3araibHeHHi MaTepia.

7.3, Ulkaja BiaAnoBiaHocTi OIHOK

Ouinka (3a HanioHaIbHOKO mKa010) / National grade PiBensb nocsiruens / Marks
Binminno / Excellent 90-100
Hdobpe / Good 75-89
3anosinbHo / Satisfactory 60-74
He3zanoBiabno / Fail 0-59




8. Crpykrypa HapyaabHOl Aucuumurian, TeMaTHYHHE IJIaH JieKNii | NPAKTHYHHX 3aHSATH

KinbkicTh roaun
Ne Cam
n/ Haspa temmn Jge | upa SCTi
i KIl | KTH | iiHa
il | gHi | pob
0Ta
«Memoou ooeporcanns ma xapaxmepuszayii HaHomamepiarie»
Camocriiitna po6ora Knacudikanis Hanomarepianis ta komno3utis. CyyacHa
napajurMa CTBOPEHHS HOBITHIX TEXHOJIOTIH Ha OCHOBI HAHOCTPYKTYPOBaHUX
| | TA KOMIO3HTHUX marepiais. - 8
Classification of Nanomaterials and Composites. The Modern Paradigm of
Developing Advanced Technologies Based on Nanostructured and
Composite Materials
Camocriiina po6ora. Camo30ipka Ta camoopraHizauis HaHOCTPYKTYP.
5 Knacudikauis MeToniB oaepskaHHs HaHocHcTeM. Jlucneprariiini Metoau p
Self-Assembly and Self-Organization of Nanostructures. Classification of
Nanosystem Fabrication Methods. Dispersion Techniques.
Camocriiina po6ora. Mopdosoris HanocTpyKTYp. OCOOIHBOCTI CHHTE3Y
) OD. 1D Tta 2D nanocucteM. Metoau (ppakiioHyBaHHS HAHOCHCTEM 16
~ | Morphology of Nanostructures. Specific Features of the Synthesis of 0D, 1D,
and 2D Nanosystems. Methods of Nanosystem Fractionation.
A Jlekuist. CHTE3 HAHOCHCTEM 3 €MYJIbCiH: HepCIeKTHBY Ta BUKIHUKH. 9 Q
Synthesis of Nanosystems from Emulsions: Prospects and Challenges
"Cyuacni nanomamepianu ¢ Hayui ma mexuiyi"
Jlexnin, Po3mipHi epekTH B HAHOTEXHOJIOTIAX: NPHUHLKIM 3aCTOCYBaHHS B
HHM3bKOPO3MipHHX HaITiBIPOBITHUKOBUX marepiasiax, nu3aiHi
5 | HaHokaraxizaTopiB. 2 4
Size Effects in Nanotechnologies: Principles of Application in Low-
Dimensional Semiconductor Materials and the Design of Nanocatalysts
Camocriiina poGora. Aeporeni Ha OCHOBI OKCHJIHHUX, BYIJICHEBHX Ta
6 | MeTaliYHUX HAHOCUCTEM. 8
Aerogels Based on Oxide, Carbon, and Metallic Nanosystems
7 Camocriiina po6ora. TokcHuHiCTh HAHOMATEpIaTiB: 1CTOPIsl TA CYYACHICTD. 16
| Toxicity of Nanomaterials: Historical Background and Current Perspectives
3 Camocriitna podora. EKCUTOHHHMI Ta MJ1a3MOHHHH pe30HaHC. 16
Excitonic and Plasmonic Resonance
[Mpaktnuna  poGora:  CHHTE3  HAHOYACTOYOK  TIIAPOCKHMANATHUTY, 4 ) 84
9 | moaudikoBanux onamu kynpymy(Il)
3araapumii o6car 90 200, B ToMy yHCi:
Jlexuii — 4 200.
paxmuyni — 2 200.
Koncynsranii — @ 200.
Cawmocriitna pobora — 84 200.
9. PexomenaoBaHi Juxepena
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c

2. Kang.J., Yang, X., Hu, Q., Cai, Z., Liu, L. M., & Guo, L. (2023). Recent progress of amorphous
nanomaterials. Chemical Reviews, 123(13), 8859-8941.



3. Yun, Q., Ge, Y., Shi, Z., Liu, J., Wang, X., Zhang, A., ... & Zhang, H. (2023). Recent progress on
phase engineering of nanomaterials. Chemical Reviews, 123 (23), 13489-13692.

4. Hanoximis i nanomarepiamu [Enexrponnuii pecype] : miapydnux mis 3100y BaviB CTYIIEHs JOKTOPa
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