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BCTYII

[Iporpamy BuOipkoBOi HaB4YanbHOI mucruiuIiHu «[iOpuaHi opraHo-HeopraHivHi
HAHOKOMIIO3UTHY CKJIQJICHO BIAMOBIIHO JO OCBITHHO-NPO(QECIHHOI MporpaMu MiArOTOBKH
TOKTOpiB (inocodii B ramy3i mpupoJHUYMX HayK 3a cremnianbHicTio 102 - «Ximis.

IIpeaMeTrom BHUBYEHHS HABYaJIbHOI AMCHMIUIIHM € CYyYacHI MIIXOJU JO CHHTE3Y
OpraHO-HEOPTraHIYHUX TIOPUAHUX HAHOKOMIIO3UTIB 3  MIUPOKUMU  MOMIUBOCTSIMHU
pEryNIIoBaHHs IXHbOT XIMIUHOI Oy/I0BH, CTPYKTYPH Ta BIACTHBOCTEH.

Mixkaucuumiinapui  3B’si3km:  Hapuanpna jgucriuruiina  «l'iopuaHi  opraHo-
HeOpraHiyHi HAHOKOMIIO3MTH» 3TiJHO 3 HABUYAJBHUM IJIAHOM HAJICKHUTh N0 ITUKITY
TUCITUIUTIH Tpo)eCiifHOT TMIATOTOBKH, SKa BUKIIAMAEThCA Ha 2 Kypci acmipantypu. Kypc
BIJIHOCUTBHCA J0 BUOIPKOBUX KypcCiB criemianizaiii «Ximis BUCOKOMOJIEKYISIPHUX CIIOITYK».
JIns BUBUEHHSI KypCy HEOOXIJHI 3HAHHS Ta BMIHHS, HAOyTi acmipaHTaMu 3 JUCIUIUIIH
«Ximisli BHCOKOMOJEKYJISAPHUX CHONyK», «Di3uka 1 XiMmis moiiMepiB», «Dizuko-ximMiuHi
METO/IM JTOCIIIKEHHS MoTiMepiBy, «HanomaTepiain Ta HAHOTEXHOJIOT11».

Martepian BinoOpakenuil B Kypci «I'iOpuaH1 opraHo-HEOpraHiyHi HAaHOKOMIIO3UTH» €
TEOPETUYHOIO OCHOBOIO JJII BUCYBaHHS 17ieH, (OpMyBaHHS BMiHb Ta HABUYOK, HEOOX1THHUX
JUTST TIPOBEACHHS HAyKOBHX JIOCTI/DKCHb Ta BHUPINICHHS 3aBlaHb, IO CTOSTh IEpe.

acripaHTOM IMPU BUKOHAHHI HOTO HayKOBO-AOCTIIHUIILKOI pOOOTH.

1. META TA 3ABJIAHHS HABUAJIBHOI U CITUILIJIIHU
1.1. MeTa HaBYAJIBbHOI JUCIUILIIHHA

dbopMyBaHHs Cy4acHOTO pIiBHS 3HaHb B 00JacTi MOJIMEPHOI XiMmli, MIAXOAIB 1
CTpaTerii IM0A0 CHHTE3y HAHOKOMIIO3UTHUX MarepiajiiB, OTpUMaHHS (PyHIaMEHTAIbHUX
3HaHb, IO JIO3BOJISATH MependaunTu 0a30Bl BIACTHBOCTI HAHOKOMIIO3UTIB, B TOMY YHCII,
riaApodIIbHUX 1 X YYTJIMBICTH A0 3MIHM (PAKTOPIB HABKOJMIIHBOTO CEPENIOBUILA IUIIXOM
oOpaHHsS CKJaay 1 Npeuu3iiiHOro KOHTPOJII0 yMOB CHHTE3y. METOo Kypcy € TakoxX
O3HAHOMJICHHSI 1 OIAHYBAaHHS METOJOJOTIYHUMHU TIAXOJaMH, 10 BUKOPHUCTOBYIOTH B
NMoJIMEPHIN XiMli, IO IPYHTYIOThCS Ha HOBITHIX JOCSITHEHHSX B I ramysi. BaxkiuBoro
METOI0 KypCy € TaKOXX MIATOTOBKA aCHIpaHTIB SK MEPCHEKTHUBHUX JOCTIIHUKIB, 3MaTHUX
aHaJ13yBaTH €KCIIEPUMEHTANIbHI JIaH1, OJiep>KaHi 3a JOMOMOror0 (i3UKO-XIMIYHUX Ta (Pi3UKO-

MEXaHIYHUX METO/IIB.



1.2. OcHOBHI 3aBJaHHA HABYAJBLHOI JUCIUILIIHN:

B pe3ynbpTaTi BUBYEHHS 1aHOTO KYpCY aclipaHT MOBUHEH:

3HATH:

- 3aKOHH, MPUHITUIIN Ta MPaBHJIA 3 XiMii BHCOKOMOJIEKYJSIPHUX CIIOIYK, HEOPTaHIYHO1,
OpraHivyHOi Ta (PI3UYHOT XiMii.

- OCHOBHI TpUHIMOU (GOPMYBAHHS OPraHO-HEOPTraHIYHUX HAHOKOMITIO3UTHHX
MaTepialiB, Cy4yacHI1 TEXHOJIOTIi TPOBECHHS CUHTE3Y;

- OCHOBHI 3aKOHOMIPHOCTI (opMyBaHHS TIAPODUIBHUX OpraHo-HEOPraHIYHUX
HAHOKOMIIO3UTIB, B3a€MO3B’SI3KYy MIDX CKJIQJIOM, YMOBaMH CHHTE3y Ta CTPYKTYpoOrO 1
BJIACTUBOCTSIMU T'OPUTHUX HAHOKOMIIO3UTIB,

- cTpaTerii NporHo3yBaHHs BIACTUBOCTEN MalOYTHIX Tiiporesiell BUXOAI4Hd 3 XIMIYHOT
MIPUPOU PEAreHTIB.

BMITH:

- CUHTE3yBaTH r1OpUHI HAHOKOMITO3UTH PI3HOI CTPYKTYPH;

- XapakTepu3yBaTH, JOCIIJKYBaTH CTPYKTYpPY, (PI3UKO-XIMIUYHI Ta MEXaHIYHI
BJIACTUBOCTI T10pUIHUX MaTepiaiB;

- 3aCTOCOBYBAaTHM METOAMKY OIIIHKM EKCIEPUMEHTAIbHUX NaHWUX Uil CKIIAJaHHS
CTpaterii CHHTE3y MaTepiaiiB 3 3aIaHUMH KIHIIEBUMH XapaKTePUCTUKAMH;

- 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS MNPO NPHUHIUNN (OPMYBaHHS OPTraHO-
HEOPTraHIYHUX HAHOKOMIIO3UTHUX MarepiajiiB Ta HAHOYACTOK JIsl BUSHAUEHHS pEareHTIB Ta
YMOB CHHTE3Yy CHPUATIUBUX JUIsl OTPUMAHHS MaTepialliB 3 3aJaHUMH CTPYKTYpPOIO Ta
BIIACTHBOCTSIMHU.

MATH HABUYKHU:
- OTpUMaHHS TIOpUIHUX HAHOYACTOK Ta HAHOKOMIIO3MTIB, XapaKTEpUCTHKA iX

cnekrpansEuMu Metogamu (IU- ta 'H, 3C, #Si SIMP cnekrpockorii) Ta 3acTOCyBaHHS
pizaux  ¢3uko-ximiuaux MetoniB (MALDI ToF MS, TITIX (a1 HaHOYAacTOK),
(GyHKL1OHATBEHUN aHaNi3, BU3HauUeHHs renb-ppakiii, TI'A, JICK, mano- Ta mmpoko KyToBUM
pentreHorpadgiunuii anamiz, JAMA, TMA, nienekTpuuHa penakcaiiiiHa CIEKTPOCKOITs
(IAPC)) nnst pocnimkeHHs CTPYKTypu Ta (Hi3UKO-XIMIYHMX BIJIACTMBOCTEH CHHTE30BaHUX

riOpuaHUX MaTepiaiiB.



- CHUHTE3y TiAPOPUIBHUX OPraHO-HEOPTraHIYHMX HAHOKOMIIO3UTIB 31 CHelH(iuHUMU
BJIACTHBOCTSAMU (TepMO-, pH-, CBITJIO-UyTIUBI 1 T.I1.), BMITH JOCTIIKYBaTH iXHIO CTPYKTYPY
3a JOMOMOTOI0 OCHOBHMX (i3uko-XiMiunux MmetoaiB (IYU-cnexrpockomii, JICK, JIMA),
BU3HAYATH Ta aHaJI3yBaTH PI3HOMAHITHI BIACTHUBOCTI, 30KpeMa MEXaHi4Hi, COpOIiiiHi,

PO3paxoByBaTH MOJICKYJISIPHI MTApaMETPH 3IIUTOI CTPYKTYPH KOMITO3UTIB.

3. BUMOI'A 10 PE3YJIBTATIB 3ACBOE€HHSA JUCHUIIJITHN

B pamkax maHOi TUCIUIUIIHY TOTJIHOMIOIOTHCS 1 PO3BUBAIOTHCS TaKi KOMIETEHIIIT:

% Vuieepcanvni komnemenyii: 3MaTHICTh TPOSKTYBATH 1 3MIHCHIOBATH KOMILUIEKCHI
JTOCIIKEHHSI, B TOMY 4YHCIl MDKIUCIUIUTIHAPHI, HAa OCHOBI I[IJTICHOTO CHCTEMHOTO
HayKOBOT'O CBITOIVISAlY 3 BUKOPUCTAaHHSM 3HaHb B 00JaCT1 1CTOpIi 1 (pistocodii HAyKu;

¢ 3acanvronpoeciiini Komnemenyii: 3MATHICTH CAMOCTIHHO 3/IIMCHIOBATH HAYKOBO-
JOOCIITHULBKY JISUIBHICTE B XIMIi BHCOKOMOJEKYJSIPHHX CHOJYK 3 BUKOPUCTaHHSIM
CYy4YaCHUX METOJIIB JIOCIIIKEHHS Ta IHPOPMaLIHHO-KOMYHIKALIITHIUX TEXHOJIOT1H.

% Ilpogheciuni xomnemenyii: 30aTHICTh OPTaHI30BYBATH MPOBEICHHS CKCIICPUMEHTIB
1 BUNpoOyBaHb, MPOBOJAUTH iX OOpPOOKY, aHaNi3yBaTH pEe3yJbTaTH EKCHEPUMEHTAIbHUX
JOCIIKEHb, POOUTH BHUCHOBKHM Ta y3araJlbHIOBaTU OTPHMaHI JaHl y BUIJIAMI HAyKOBHX

myOJTiKaIii A1 NpoBiAHUX NMPOITFHUX KYPHAIIB.



2. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU

Ha BuBYeHHS HABYAIbHOI AUCITUILTIHY BigBOoAUThCS 240 ronun/8 kpeautis ECTS.

Monyni TUCIMIUTIHA 1 BUJIA 3aHSTh.

No Monymi Kinbkicts | OOcar HaBuanbHOi pobotu | CamocTiitHa Bun
TUCITUIUTIHA | KPEIUTIB (B roiMHaXx) poboTa | MiICYMKOBOTO
€KTC KOHTPOJIIO

BaraibHui
o0csT
Bcnoro

Ay IUTOPHUX
iTexi
ceMiHapu
KOHCYJIbTAIIi1

1 | Meroau 13
OTPUMAHHS,

CTPYKTYpHI
0CcO00JIMBOCTI Ta

(€]
N

90

BJIACTUBOCTI
riOpHuIHUX
Opraso-
HEOPTraHIYHUX
HaHOKOMITO3UTHUX
MarepiaiiB 1
HaHOYaCTOK

2 | Tigpodinbui 9 5 4 112

Opraso-
HEeOpraHiuHi
MOJIIMEPHI
KOMITO3UTH:  BIiJ
CUHTE3Y bi (o)
3aCTOCYBAaHHS

Pazom 8 240 |38 |22 |10 |6 202 eK3aMeH

HaBuaJibHA TUCHUILIIHA MiCTUTBH IBA KPeJIUTHI MOAYJIi:

MOAYJIb 1. Meroan OTpMMaHHSI, CTPYKTYPHi 0COOJIMBOCTI Ta BJIACTHBOCTI
riOpuAHNX OPraHO-HEOPraHIYHMX HAHOKOMIIO3UTHUX MATEPIaJIiB i HAHOYACTOK

Tema 1. Tliopuoni opzano-nueop2aniuni HAHOKOMRO3UMU: 3A42AIbHI 6i0OMOCHI,
OCHOBHI NOHAMM A, MEMOOU OMPUMAHHA, CHPYKMYPHI 0coOIUB0CMI, 61ACMUBOCHI MA
obnacmi 3acmocysannsn. ['10puaHI OpraHo-HEOpPraHIYHI HAHOKOMIIO3UTH B AaCMEKTI
KOJIOITHOTO CTaHy HEOPTaHIYHOTO KOMIOHEHTY (PO3MipH YaCTHHOK CKJIaaaroTh Big 1 1o 100
HM). OCHOBHI MOHSTTS, TOB’s3aHI 3 OPraHO-HEOPraHIYHUMHU HAHOKOMIIO3UTHUMU




MarepiajzamM Ta METOIU iX OTPUMAHHS K 332 TEXHOJIOTIEI0 «3TOPH - BHU3Y (IUCTIEPTyBaHHSIM
HEOPTraHIYHOTO KOMITOHEHTY B OpTraHIuHIM MaTpuill), TaK 1 «3HHU3Y - Bropy» (XiMiYHHM
(GhopMyBaHHSIM HEOPraHIYHOTO KOMIIOHEHTY («30Jb-Tedb METo/»)). BrumB cmocoly
OTpPMMaHHS HAHOKOMIIO3HUTIB Ha iX CTPYKTypy Ta BiacTtuBocTi. OO0JacTi 3acTOCyBaHHS
OpraHO-HEOPTraHIYHUX HAHOKOMIIO3UTHHUX MaTepiajiB B KOHTEKCTI KOMIUIEKCY ixX
BJIACTUBOCTEM.

Tema 2. 301b-2en1b mMexHO102ia OMPUMAHHA 2IOPUOHUX HAHOCMPYKHLYDOBAHUX
Mmamepianie: Qi3uKo-XiMIYHI OCHOBU 30J1b-2€]1b NPOUECY, 6NIUE YMOB CUHME3Y HA nepediz
peakuyii ma cmpykmypy i enracmugocmeit npooykmie cunmesy, ix knacugixkauin. OCHOBHI
3aKOHOMIPHOCT] TIAPOIITHYHOI KOHAEHCAIl BUXITHUX JJI 30JIb-T€b MPOIECY CHOIYK, a
came aJTKOKCHIIB 1 raJlOTeHI/[IB TaKUX €JIEMEHTIB, SIK KpeMHi#, TUTaH, nupkoHii. KepyBanHus
MPOIIECOM T1JIPOJIITUYHOT KOHJIEHCAIlll MUIIXOM 3MIHA TeMIEpaTypH, BUKOPHUCTOBYBAHOTO
PO3YMHHMKA, KaTajidy (KHCIOTHOTO, HEUTPAJbHOTO Ta OCHOBHOIO), KUIBKOCTI B3SITOI IS
riApoITi3y BOJM, KOHIIEHTpAIli TOIIO. 3aJIeKHICTh CTPYKTYPHU Ta BIACTUBOCTEH OTPUMYBaHHUX
HAaHOKOMITO3UTIB BiJ] BuUIIEBKa3zaHux (akTtopiB. Kracudikamis HOpoayKTIB CHHTE3Y B
3QJIEKHOCTI BIJl XapakTepy B3a€MOJli OPraHiYHOTO 1 HEOPraHIYHOTO KOMIIOHEHTIB Ta iX

CTPYKTYpPH.

Tema 3. OmpumanHAa HAHOUACMUHOK, NOKPUMMIE, NOPOWIKIB, NIIBKOBUX MA
ROpUCMUX Mamepianie 30/1b-2e/1b MEmoe0oM. 30J1b-T€JIb TEXHOJIOTISl B ACMEKTI OTPUMAHHS
PI3HOMaHITHUX TiOpUIHUX HAHOCTPYKTYPOBAaHUX MarTeplajiB MPOMMCIOBOTO Ta HAYyKOBO-
TEXHIYHOTO 3HAYEHHS 3 PEryJIbOBAaHUMU BIACTUBOCTAMU. [IpuHiunu hopmMyBaHHS OCHOBHHX
MPOJIYKTIB 30JIb-T€JIh CHHTE3Y, a CaM€ MOHOJITHUX MaTepiajiB, TaKUX SIK MOKPUTTS TH
TUTIBKM, HAHOYACTMHOK (B TOMY WYHCII 3 BHUKOPHCTAHHSIM 30JIb-T€lb CHHTE3Y B
TE€TEPOr€HHOMY CEpPEIOBHIII), TOPOIIKIB Ta MOPUCTUX (30KpeMa ME30MOPUCTUX HAHO- Ta
MIKpPOYaCTHHOK) MaTepiaiB.

Tema 4. @yukuyionanizoeami 2iOpuoHi Hanomamepianu pizHO20 NPUSHAYEHHA:
CUHmE3, Memoou 86e0eHHA (QYHKUil, Xapakmepu3zayia, cCmMpPYKmypa, 6JaacCmueocmii.
3aranbHi TiaXoau 10 (GyHKIloHAM3alli TOpUIHIX OpraHO-HEOPTaHIYHUX HAHOMATEpialiB 3
BUKOPUCTAHHAM pI3HUX (YHKIIAHUX [100aBOK, B TOMY YHCIl 3JIaTHUX JO 30Jb-T€Jb
KOHJIGHCAIlli, Ta MUIIXOM TMOJIMEpPaHAIOTIYHUX TMepeTBopeHb. CHucCTeMUu 3 Ppi3HUMHU
bBBuYHIMH  QYHKIIAMA (HOHHUMU, ONTUYHOAKTUBHUMH, MarHiTHUMU TomI0). OCHOBHI
BJIACTUBOCTI Ta BIUIMB TOPHUIHOI MPUPOIN MaTEpiaiiB 1 METOAY iX OTPUMAaHHS Ha CTPYKTYPY
Ta BJIACTUBOCTI.

MOAYJIb 2. TinpoginbHi OpraHo-HeOpraHiyHi MNOJIMEpPHi KOMIIO3UTH: BiJ

CHHTEe3Y /10 3aCTOCYBaHHS

Tema 5. Opeano-ueopzaniuni 2iopuoni ciopozeni: kKiacugpikayisa ma 0CHOBHI
npunyunu ix cunme3sy. Knacudikaliis Ta OCHOBHI IPUHIUIIN CUHTE3Y OPraHO-HEOPraHIuHUX
riopuaaux rigporeniB. TeoperndyHi ocHoBu mporiecy copo6iii. [Iporec audysii copbaty B



noJyiiMepHe cepenopuie. KiHeTuuHi Mojeni A MPOTHO3YBaHHS MIBUAKOCTI Ta MEXaHI3MY
HaOyxaHHs Tigporento. JAudysivini moaen dika, koyiekTuBHI AUY3iiHI MOJENIl Ta KPHUBI
CUTMOIAIbHOTO HaOyXaHHS.

Tema 6. Tepmoounamiunuit ma KiHEMUYHUIL ACHEKMU COpOUii Opeano-
HeopzaHniunux 2iopozenie. Hanoeneni nonimepni komnozummi ziopozeni. TepmoauHaMika
PIBHOBa)XHOTO HAaOyXaHHs rifporemniB. TeopeTHUHUHN MiaXi J0 MOSCHEHHS MpoIlecy CopOIii.
3abe3nedeHHs IPOCTOPOBOI IITTICHOCTI TiIPOTETIO B HAOPSIKJIOMY CTaH.

Tema 7. Opzano-neopzaniuni 2iopozeni 3i CHMPYKMYPOW 63AEMONPOHUKHUX
nOJIIMEPHUX CIMOK ma 2idpozenié 3 NOOGIHON CIMUACMOl0 CHMPYKmMypol. AHOMaIbHI
MIIIHICHI Ta COPOIiitHI XapakTepucTHKU TigporeniB. ['igporemn — cynepcopoenT. CydacHi
JIOCSITHEHHSI B 00JIaCTI CTBOPEHHS Ta JOCITIHKEHHS BIACTUBOCTEH OpraHO-HEOPraHIYHHUX
TIAPOTeNliB 3 CITYACTOI0 CTPYKTYPOK OPraHi4yHOro Ta HEOPraHIYHOTO KOMIIOHEHTIB,
BKJTIOYAIOYM OCHOBHI MPHUHIIMIIM iX CUHTE3Yy 1 BUBUCHHSI (PEHOMEHA €KCTPEMajbHO BHCOKUX
MEXaHIYHMX TOKA3HUKIB TIAPOTreiiB 3 MOABIMHOIO CITYACTOI CTPYKTyporo. ['iaporeni 3
MOBIMHOIO CITYACTOIO CTPYKTYPOIO.

PEKOMEH/IOBAHA JIUTEPATYPA
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4. POPMA NIICYMKOBOI'O KOHTPOJIIO YCHIIIIHOCTI HABYAHHA:

Ex3amen.

5.3ACOBH JIATHOCTHUKHA YCHIIIIHOCTI HABUAHHSI:
JliarHOCTHKA YCIINIHOCTI HAaBYaHHS acIHipaHTIB IiJ] 9ac MPOBEACHHS
JeKIiHHUX 3aHATD.
- BIATIOBI/Il HA MUTAHHS 32 JIEKUIHHUM KypCOM;
- YCHI 3aBJaHHS.
JliarHocTHKa YCIIIITHOCTI HAaBYaHHSI aCMIpaHTIB MiJ Yac MPOBEICHHS
ceMiHapiB Ta IHAMBIAYAJbHUX 3aHATh:
- YCHE OMUTYBAaHHS;

- y4acTh B OOTOBOPEHHI JUCKYCIITHUX MUTaHb.



