
Kynim-IleneHCbKoi BoxeHH IropiBHH 

PEIEH31A 
Ha AHcepTani~Hy po6oTy 

Ha TeMy: "PospoQnEHHA NNacTHQ0KOBaHHX IOJT0TaKTHI-KpoxMaJIbHHX MaTepiaie", IipencTaBJTEHY Ha 3106yTTA HaykOBOrO CTYneHA IOKTopa iIOCo)i1 
3a cneuiaTbH0CTO 102 XiMia, 

3 raty3i BHaHL 10 IIpuponHHY0 HayKH 

PeueH3OBaHa AHcepraui~Ha pooora 
npHCBA4eHa aKTyaTbHim IipoQneMi 

TepMOILJIaCTHYHHX MarepiaiB Ha oCHOB0 IpupoIHOÏ CHpOBHHH, AK0 B0JION0IOTE KOMIIJIeKCOM Heo6xiFHHX TeXHOIoriYHHX 

IIpencraBTeHa po60Ta ¬ 10THYHOKO Ao rary3i noT0MepiB Ta pospo6neHHA MaTepiaiiB Ha 

TepMOJIacTHYHHX IOI0Mepis. 
1. AKTyaIbH0cTH TeMH. 

Kyui-IlenerCbKoi BoxeHH IropiBHH 
pospo6JteHHIO IJTaCTH)ikOBaHHX 

OCHOB1 B0IHOBJIIOBaJIbHOÈ CHpoBHHH i I03BOJIAE onepkaTH 

eKCIJIyarani~HHX BJlaCTHBOCTeG. 

HOBHX 

Pospo6IEHHA Pi0nerpanaeTbHHX IOJI0MePHHX MaTepianiB ¬ OIH0CHO 3 aKTyaTbHHX 3anay cyuacHoi x0Mii Ta TexHOJIorii IoJIiMepiB y KOHTeKcTi rJIO0aTbHOd eKOJJOr0HoÈ Qe3neKH. Cepe TaKHX MaTepiaI0B II0JBHILEHy 3anikaBJIeH0CTH BAKJIHKaE KpOXMaJIb Ta MarepiaIH Ha Horo ocHOB0. IIpoTe, HaTHBHHÝ KpOXMaJIb, AK IpupoHH� È JcTYIIHHí IOJI0Mep, o6MeKEHH� y BAKOPHCTaHH0 yepes BHCOKy riIpoinbHÍCTH, amiIO3HO amiIOIIeKTHHOBy cTpyKTYpy Ta cxuIbHICTH 10 peTporpanauii. ONHHM 31 IIJITX0B IIO10J1aHHA IWX HeNOJI0K0B ¬ 3acTOCYBaHHA METOJI0B �OTO xiM0YHOro i oi3uKO-X0M0YHOrO MONHH0KyBaHHA. Iucepraui}Ha po6oTa Kynin-IleIeHCHKO0 5.I. I+pHCBA4eHa KOMIJIEKCHOMY 10cI0IDKeHHIO 3akOHOM0pHOCTe� MOIHQ0KyBaHHA KpOXMaJIO MeTONaMH areTHJIFOBAHHA Ta IJIaCTHQiKyBaHHS 3 HacTYIHHM onepkaHHAM KOMIIO3YT0B Ha ~orO OCHOBi 3 IIOJIJIaKTHIOM, IIo I03BOJISE CIIpAMOBaHO peryJIkOBaTH BJIacTHBOCT0 MarepianiB i posIHpATH Chepu ix 3acTOcyBaHHA. 
PoooTa ¬ akTyaIbHOKO, BiJIIOBIla¬ cyiacHHM CBITOBHM HaipAMaM po3BHTKY eKoJIOIÍYHO YHCTHX IOJI0MepHHX TeXHOJIOoriH, CipAMOBAHa Ha 3MeHIIeHHA 

aHTPOoreHHOrO HaBaHTaxeHHA Ha n0BK0JIJIA Ta MOKe CTaTH OCHOBOO 

BIIpOBaIDKeHHA 0HHOBALIú y BHpoÓHHITB0 0101erpanabeIBHOÏ ynaKOBKH, MeNHYHHX Ta 
oNHOpasOBHX BHPo6iB 

OÑrpyHTOBAH0CT5 OCHOBHHX HaykoBHX IOJIOKEHb, BACHOBK0B 0 pekoMeHnaniH 
IpyHTyETB©A Hà IIpenCTaB+eHHX y poóoT0 TeopeTHYHEX, aHaiiTHYHHX Ta 
eKciepuMeHTaJTBHHX MaTepianax. 

IocTOBipH0CTE i HOBH3Ha HayKOBAX IOJIOKEHb, BHCHOBK0B 0 pekoMeHnaui� He BHKJIHKae cyMH0By, OCK0iJIBKA IiITBepIKyeTbeA oCTaTHÍM O0cArOM aHaIi3y 1Kepei I0TeparypA, IIpoBeAeHHMH eKCInepHMeHTaIBHHMH I0cIiNKeHHAMH Ta iXH0M 
o6rpyHTYBaHHAM, MeTOAHYHO IpaBuTbHOFO 1X IIOCTaHOBKOFO 3 BHKOPHCTaHHAM Pi3HHX MeTON0B .0cI0IKeHb. 

BaroMHM HanpAMKOM 10cJIIIKeHb, Ha MOO AYMKy, ¬ BHKOPHCTaHHA pauy cyyacHHX IHCTpyMeHTaIbHMX MeTOIIB, IO 103BOJIHJIO oorpyHTYBaTH HapAMKH x0M0YHOi Ta i3uKO-X0MiYHOÏ MoMnikauii KpoxMaIKO i HacTyIHOro IOKpameHHA TeXHOJIOT0YHHX BJIaCTHBOCTeH 1OI0JIaKTHJHHX KOMIIO3HTÍB. 
2. 3B'A3OK po00TH 3 HaykOBHMH IporpaMaMH, IIJaHaMH, TeMaMH. 
Lucepraui�Ha poÑ0Ta e CKIaNOBOFO 4acTHHOFO HaykOBO-10CI0IHOÈ poõ0TH 



KaenpH X0M0YHoi TeXHOJIoriï nepepoQKu IJMaCTMac 3a HanpAMKOM TeopeTHHHI 1 
ipAKIaIH0 acieKTH onepxaHHA, MOIuhikyBaHHA, cymimeHHA 1 nepepoQKH 

oyHKujoHani3OBaHHX (KO)nonimepiB, noT0MePHHX (HaHo)KOMIn034T0B, riporeT0B; 
pospoóneHHA TeXHONoriH onepxaHHA BHPO6iB 3i cnenianBHUMH BJIacTHBOCTAMH. 

IuceprauiÄHa po6oTa BHKOHYBaJIaCH B MeKaX npuKJIaIHHX HaykoBHX TeM: 
«OCHOBH TeXHONOriH 6iocymicHHX TepMOIIJIaCTHYHHX KOMIIO3HT0B i3 

pery1boBaHOo 6io1erpanaõenbHicTIO Ta BHPoõiB 3 HUX» (Ne 0122U000953); 
«BncokoanresHBH0 non0Mep-KOMIO34THi noKpHTTA IJIA 3axHCTY B0}CBKOBOÏ i 

IHBiNbHoÈ TeXH0KH Ta KOHCTPYKL;0» (No 0124U000827). 
PesyTBTaTH A0cI0IKEHB BIpOBAIKeHO y HaBYaTbHHd Ipo;ec IIiIroTOBKH 

3106Y BANiB 3a cnenianBHOCTAMH 161 «XiM0YHi TeXHOJOriï Ta ixeHepis» i 163 
<«biOMeIHYHa 0HDKEHepiA», ÊO NinTBepIKEHO B0JIIOB0IHHMH aKTaMH. 

3. CTyniHB O6rpyHTOBaHOCT0 HayKOBHX IN0I0KEHB i pesyJTbTaT0B. 
AHai3 pesyIBTaT0B poÑoTH gae 3MOry 3poQuTH BHCHOBOK, MO pykoTHC e 

10T19HOKO Ta apryMeHTOBAHOO HayKOBOKO Ipanero. Ilucepraui~Ha poQoTa BHKOHAHa 3 
YpaxyBaHHAM CYYacHHX TeHIEHI;0Ä B ximii i TexHOJIOrïï noniMePHHX MarepianiB Ta 
HaipaB+eHa Ha BHKoPHCTAHHA NpHponHoÈ 0 B0JHOBITIOBAJILHOÈ CHPOBHHH. 

Mera poQoTH Ta 3aBIaHHA IJIA 11 100ATHeHHA BHKOHaHI IIOBH0CTIO Ta 
B0IIOB01aroTB ILMaHy +pOBeneHHA AOCIiIKeHb. 

BucHOBKH poboTH iITBepIKeHO HcIEHHHMU eKcnepuMeHTaMH, KiIBKicHHM 0 
AK0CHIM HanisoM, ÊO 3acBinyioT6 BHCOKH� CTYT0Hb 10CTOB0pHocTi pesyIbTaT0B. 3a 
TeMOKO IHCepTauiï onyQnikoBaHO 6 ApyKOBAHMX Ipas, 3 HHX 2 crarTi y BHÊaHHAX, IÊO 
BKIIOTEH1 A0 HayKOMETPHHHX Qa3 Scopus Ta Web of Science, 4 cTaTTi y haxoBux 
BHJAHHTX Vxpainn, 2 posaiu B KONEKTHBHHX MOHOrpaiax Ta 8 Tes AonoBiFeH i 
MarepianiB KOH)epeHIiH. 

4. HaykOBa HOBH3Ha npoBeNEHOro 10cJI0IKEHHA. 
PykoHci Kyniu-IleneHCBKOi EoxeHH BCTaHOBJIEH0 hisaKo-xiM0H0 

3akOHOMipHOCT0 mpouecis onepKaHHA MOZUikoBaHoro KpoxMaJIKo. BasBJeHO, MO 
BBeICHHA enoKcHIOBAnoi coeBoi oIHBA JO KpoxMaiO Cnpuse rizpojo6isanii nOBepxHi 
Ta 3M0H0 KOHHopMauii MakpoMOIeKYJI KpoxMaJIO. 06rpyHTOBaHO BHKOpucTaHHA 

MOAuQ0KOBaHOro KpOxMaTHO AIA cyMimeHHA 3 noinaKTHIOM, IO 103BOJIHJIO 
pospooHTH KOMIIO3HL0}HÈ MaTepiaJIH 3 peryIbOBaHHMH IpyKHO-IIIacTHYHHMH, i3uKo 
MexaHi4HHMH i TerIooi3uYHHMH BJIacTHBOCTAMH Ta 30iIbIIeHHMH CTYIIeHeM 
Qionerpanauiï. 

B pesynbTari IpOBeACHEX cyuacHux iHCTpyMeHTaTBHEX MeToFiB aHai3y 
oÑrpyHTOBAHO BIJIHB MOIHikOBaHOrO KpoxMaJIKO Ha 3M0HH Y MOp)oIOrii noniIaKTHIY 
Ta copQui}H0, peo1oriYH0, i3aKO-MexaH0YH0 Ta TeiIo¢i3u4H0 BJlaCTHBOcT0 onepKaHHX 
KOMIJO3HT0B. 

ABTopOM pospo6neHO OCHOBH TeXHOJIOrii oMepkaHA MONHhikOBaHOro 
KpoxMaJIeM IJIacTH)0KOBaHoro noJI0TAKTHIHOrO MaTepiaty Ta BHpoQiB Ha ~orO OCHOB0. 

OrpuMaHi pesyIBTaTH norIHPIOIOTE HaykOB0 yABJIeHHA +po KepoBaHY 
MOJHHikauiio KpoxMaJTIO Ta ix eVeKTHBHe BAKOPHCTaHHA Y IOJI0MePHHX KOMI03HTax. 

5. IIpaKTHYHa iHH0CTL OTpHMaHHX pe3yJIBTaT0B. 
OnpaubOBaHO MeTONH X0MiYHOrO i þi3uKo-xiM0YHOrO MOIHO0KyBaHHA KpoxMaIKOi 

oMepxaHHS Ha }Oro oCHOB0 InOM0nakTHAHHX KOMIIO3KT0B 3 peryboBaHOO 3MATHiCTIO IO 
6ionerpanauüï. O6rpyHTOBAHO napaMerpn i BHSHaYCHO pisuko-xiMiHi yHHHHKH 
BILIHBY Ha ipouecH X0M0YHOTO MOAn#ikyBaHHA KpoxMaiIO. MonHoikoBAHnÄ 



KpoxMalb, 3aJ1eKHO BiN npHponn MacTHQ0KaTopa i yMOB MOHHiKyBaHHA, 
B0N3Ha4akoTbCA KpaulMH i3HKO-X0M1YHHMH BJIaCTHBOCTAMH, OnepKaH0 IoJI0JIaKTHIH0 
KOMNO34TH 3aBIAKH HaipaBJIeHOMY BIJIHBY Ha MopþoJIOr0IO MaoTH BHI0 TexHOJIOT0YH0 
Ta eKCnJIyaraiiíHÈ BJIaCTHBOCT0 KOHTPOJIboBAHy 6ionertate0IO. 

Po3poóNeHO IpHHUHnOBy TeXHOJIOT1YHY CXeMy Ta THMYacOBH� TeXHOIOr0YHH� 
pernaMeHT BHIOTOBJIEHHA eKCIepuMeHTaJIbHOi Ilapriï MOIH0KOBAHOro KpoXMaJIKO. 
OTpHMaH0 KOMN03HTH anpoQoBaHÈ y BHpoQHHYHX yMOBax TOB <PeniacT», 
iTBePNKEHO iX eKCnJIyaTaiHH0 XapaKTepHCTHKH (iIBHIEHa TeriIOCTi}K0CT5, 
HeoóxiJHÈ copóuiÄH0 BJIacTHBOCT0 Ta IporHO3OBaHa 31aTHICTH I0 6ionerpananii). 

MarepianH 1HceprauiHHHX 10CHiNDKeHL BHKoPHCTOBYIOTbCA y HaB4aJTbHOMY ipoueci Ta 
MOKYTb 3HaHTH 3acTocyBaHHA y BHpoQHHUTB0 Piopo3KIMaJHOÏ ynakoBKH H MaTepiariB 
11a 3D-1pyky. 

6.CrpyKTYpa Ta 3MiCT poQoTH. 
Aucepraui~Ha po60Ta Kyniuu-IleneHCLKOÏ BoxeHH IropiBHH ¬ 3aBepieHOKO 

HayKOBOO ipauero. uceprauia CKJIajaeTBCA 30 BCTYIy, n'ATH po3niN0B, BHCHOBK0B, 
chHCKY BHKopHCTaHMX Kepen (nOHan 150 Ha~MeHyBaHb). Po6ora micTHTE yHcneHH0 
iIIOCTPauii Ta Ta6nHL0, AK0 IiNBHIIYIOTH HaoYH0cTE NONayi Marepiary, BinnoBiFae 
BIEMOTaM MOH YKpaïHH ÊONo oopMIEHHA AHcepTaui}HHX I0cI0IKEHE. 

7. 3araJIbHa xapakTepHCTHKA poQoTH. 
y BCTYni o6rpyHTOBaHo aKTyaIBH0CT5 TeMH, CopMyIbOBaHO MeTY, 3aBAaHHA, 

o0 ¬KT Ta IipeIMeT A0cJIiIKEHHA. Y nepioMy posni1i HaBeFeHO aHaJIi3 cyuacHOrO 
CTaHy mpobJieMH MOIHpiKyBaHHA KPOXMaJIKO Ta Horo BHKopHCTaHHS IJIS CTBOPeHHA 
InoIi+AKTHJHHX KOMIIO3HT0B. pyru� po3niI MicTHTE onHc oo'¬KT0B 10cJI0IKEHHA, 
MeTOIHKH eKCepHMeHT0B Ta I0cIiIKeHb. Y TpeTbOMy i yeTBepTOMy po31inax 
BHKJIAieHo pe3yibTaTH 10c/I0MKEHE þizuKo-xiM0YHHX 3aKOHOMipHOCTeí 
IJaCTHOiKyBaHHA � aueTHIIOBaHHA KPOXMaJIFO, cyMICHoCT0 3 1lJIA Ta BILJIHBY CKJIaIy Ha BlacTHBOCT0 KOMIIO3HT0B. II'ATH� po3AiJI IpACBAYEHO aHari3y MoponOriYHHX i 
Qio1erpanaui~HHX BJIaCTHBOCTeH IIOJI0JIAKTHJ-KPOXMaJIbBM0CHHX Marepian0B, 
pekoMeHJaILAM IIOIo ixHLOro IipakTHYHOTO 3acTOcyBaHHA. 

CoopMyIbOBaHi BHCHOBKH J0CTaTHBO IIOBHO BIÊOopakaroTH BHpiIIeHHA 3aBIaHb, AK0 PyJIH I1OCTaBJIeH0 B poboTI, MICTATE 0CHOBHI HayKoBI Ta IIpakTHYHI pe3yJIbTaTH 
IHcepTauiÄHoro nocIiNKeHHA. 

8. BincyTHICT5 (HaABHICTE) IopyueHHA akanemisHOÈ J06povecHOcTi. 
PykonuC MICTHT5 pe3yIbTaTH BIacHHX I0cIiKeHL Kyniu-IleneHcEKOi BoKeHH. 

BuKopHCTAHHA igeH, pe3yIbTaTIB 1 TeKCTIB IHIIHX aBTOPIB MaroTE IIOKJIHKaHHA Ha 
BiFnoBiIHe Kepeno. EneMeHTH þabcnikauiï YH aQpuKaii TeKCTY B po6oT0 BincyTHi. 

9. 3ayBakeHHA J0 3M0CTy AHCeprauiaHoÏ poóoTH, IIO He 3HHDKYOT5 BarOMOCT0 
pesyIbTaTIB PO00TH 1 He CTaBJIATH I0I cyMH0B BHCHOBKH: 

He3BaKaoYH Ha BHCOKH� HaykOBO-TeXH0YHH� piBeHb BHKOHaHOÈ poooTH, IOL0ILHO 3BePHYTH YBary Ha 1eAK0 MOMeHTH, IÊo MaroTb peKOMeHIaiqHH� XapakTep: 1) Ta6nHLi 3.2 i 4.1 noTpeQyroTL yHI)ikaii CKopo4eHB Ha3B KOMIIOHeHT0B AJIA yHMKHeHHA pi3HOHHTAHL. 
2) y JiiTepaTypHOMY ornAI0 HeNOcTaTHA YBara npuI0IEHa aHani3y npoMHCIOBHX IIOIiMaKTHJ-KPOxMaJTbBM0CHHX MaTepiamiB. 



3) MeTOIHKa n0cIiNKEHHA IpyKHO-IJIaCTHYHHX BJIaCTHBOCTeH 0epkaHiX MaTepiai0B OnHcaHa HenOCTaTHBO, HeooxiHO HaBecTH BiFnOBiIHÈ opMyIH pospaxyHKY abo HanaTH IOCHJaHHA Ha IOKYMeHT Ie Ii opMyIH HaBeNeHI. 
+) ABTop mpuB01T5 pe3yIbTATH A0CT0IKeHE IIO BILJIHBy BOJIOrH Ha Oco6IHBOCTI JiacTHQIKYBaHHA KpOXMaJIIO, IIpoTe y BHCHOBKaX He y3araJIbHeHO HeraTHBHHÄ YH IIO3HTHBHHÄ BIIJIHB BOJIOTM. 

) S TekCTY AMCepTauiï He 3po3ymiIO YOMY IJIA I0CniNKEHHA cyM0CHOcT0 MiK 
aieTHIOBaHHM KpoxMaJIeM i IOJIiJaKTHÊOM PYB BHQpaHu� IHMETHIcyIbhOKCHI. 

OAHak BKasaHi 3ayBaxeHHA He 3MeHIIYyIOTH HayKOBOÏ HOBH3HH Ta ipakKTHYHO1 
IHHOCT1 AHcepTani�Hoi poõoTH, He cTOcyiOTbCA caMoi cyri poQ0TH, HOcATE AHCKyci`HH� Ta peKOMEHNAui~HuG XapakTep. 

10. 3araJIbHH� BHCHOBOK. 

BBaxaro, IIO HcepTai}Ha poQoTa Kyiu-IleneHCbKOd BoKeHH IropiBHH 
*Pospo6neHHA INJIaCTH)0KOBaHHX nOI0IAKTHA-KPOXMaIbHHX MaTepiai0B" BHKOHAHa Ha 
0CTaTHbOMy HaykOBOMy piBHi, He Iopyuye npuH;Hn0B akanem0YHOi g00po4eCHOCT0 
Ta ¬ 3aBepIiieHOIO HaykoBOKO IIpauero. OnepxaHi TeopeTHYHÈ Ta IpaKTHYH0 pesyIbTaTH 
A03BOJIAHO BHpiIIMTH neBH0 HaykoB0 3aBaaHHA, MaBOTE HaykoBe 1 ipaKTHYHe 3HaYeHHA 
AJIA OIepxaHHA HOBMX MaTepia1iB Ha OCHOB0 MONHOiKOBaHOTo KpoxMaTIO 
QionerpanabeIbHOro noTiIaKTHIY. 

BpaxoByIo4H 3a3HaeHe BAIe: Haykosy HOBM3HY, Mery Ta sanasi nocniKeHE 
MOKHa BBakaTH, ÊO AHceprai}Ha poõOTa BinOB0IAe yciM BHMOraM Hakazy MOH 
YKpainH No40 BiI 12.01.2017 p. «Ipo 3aTBepIKeHHA BUMOr Io oopMJICHHA 
AHCepramiY» (i3 HactyTHHMH 3M0HaMu) Ta nocraHOsi KaQiHeTy Minicrpis yKpaiHH 
No44 Biu 12.01.2022 p. «llopanoK npHcyIKEHHA CTYnEHA IOKTOpa inocooii Ta 
CKacyBaHHA piueHHs pasoBoi cnenianisoBaHoi BueHoi paIH 3aKJaNy BHIoi ocBiTH, 
HaykoBoi ycraHOBH Ipo npHcynKeHHA CTYIIeHS IOKTOpa pirocopii» (i3 HacTyIIHMMH 
3M0HaMH), a iï aBTOPKa, KyIiI-1lereHCBKa b0KeHa IropiBHa, 3acTyrOBye IIpHcyKEHHA 
im cTyneHA IOKTOPa pinocoiï 3a cneniaTbH0CTIO 102 «Ximia». 

PeueH3eHT 
nOueHT Kajexpu X0M0YHOÏ TeXHOJIOrii 
nepepoQKH ITacTMac 
HauioHalBHOro YHIBePCHTETY 
«JIBB0BCBKa TIoJI0TexH0Ka», 
K.T.H., 10[eHT 

Tlinnuc K.T.H., AOy. MopaBCbKOro B.C. 
«3ACBII4YIO» oGBIT 
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