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Pedepar:

1. MeToto po60TH € BCTAaHOBJIEHHSI 3aKOHOMIPHOCTEN caMOOpraHisaiiii MOHOIIAPOBUX OPTAaHIYHUX IJIiIBOK 3aJI€5KHO
Bifl BHYTPIIIHbOI CTPYKTYPU MOJIEKYJI, QYHKIiOHAIBHUX IPYII TA TUIY Nigkaagkyu. CTPyKTypa aKyBaHHS MOJIEKYJI
IOCJiIKyBajlaCh METOLOM CKaHYBaJIbHOI TyHesIbHOI Mikpockomnii (CTM) Ha iHTep@erici piiuHa-TBepe Tiso.
BcranoBineHo, o Ha noBepxHi Au(111) Mmosiekynu n-rekcakoHnTany (C60H122) yTBOPIOIOTh [jBa TUIIM CMEKTUYHOTO
IIaKyBaHHS - MIPSIMOKYTHe (CTabisibHe) i KoCOKyTHe (MeTacTabinbhe). [Ipu afgcop6buii Ha rpaditi BUsiBjieHO eexT
KOJIEKTUBHOI IepebynoBU yopsiKoBaHoro MmoHomapy C60H122. BcTaHOBIEHO BIJIUB TUITY MiAKIaAKY Ha
({pparmeHTauito apyroro mapy C60H122. BctaHOB/IE€HO, 10 CTPYKTYpa NaKyBaHHSI MOJIEKYJI TIOXiITHAX
asIKisiokcibeH3eHy Ha rpadiTi BUBHAYa€eThCS MOJIOKEHHSIM Ta TUIIOM (PYHKLIIOHATIBbHUX TPYIL. BusiBieHo edext
nepeby10BYM MOHOLIAPY, KU CYyIIPOBOKYEThCS 3CYBOM JIaT€PAJIbHONIPOTSDKHUX MACUBIiB MOJIEKYJL. JIOCTiIKEHO
XeMOCOpPOOBaHi MJIiBKY TiOJIBMICHUX CIIOJIYK Ha aTOMHO-TJIaIKii noBepxHi Au(111). BctanossieHo, o Mmosnekyau 11-
MEpPKaIITO/1eKaHOBOI KACI0TU Ta AuTionu (1,9-HoHanauTioN, 1,4-6yTaHOUTION) yTBOPIOIOTh PSIIKOBY CTPYKTYPY 3a

pPaxyHOK B3aemozii nepudepiiinux rpyi. [TokazaHo, 1o XiMiuHa akKTUBHICTb MOHOIIAPIB JUTIOJIB 3aJ1€5KUTD Bill



TEXHOJIOTii IPUTOTYBaHHS, 30KPEMA Bill TPMBAJIOCTI BUTPUMKU NoBepxHi Au(11l) B po3unHi. Bnepume orpumaHo
MoOHo1apu aiamanTaH-TioniB (C14H20-SH) na Au(111). BctaHOBJIEHO, 1110 CTPYKTYpA IJIiBOK 3aJ1€5KUTh Bif
nosioxkeHHs1 SH-rpynu Ha Kapkaci Mosiekysu. Y MOHoapi fiaMmaHTaH-1-Tiojy BUsIBJIEHO NojliMopQism. [1y1s1
MOHOIIAPOBUX IUIBOK 3-apinnponanTiosniB-1 Ha noBepxHi Au(111) BCTaHOBJIEHO, 1O XapakKTep afcopoLii
(¢is/ximancopb1iist) BUBHAYAETHCSI PO3MIPOM apOMATHUYHOTO SIpa MOJIEKYJIM. B MOHOIAapax TPUOKTUII-
Tpuasarpuanryseny Ha Au(l11) BusiBneHo nosimopdiam, 110 € pe3yabTaToM 0ajaHCy B3a€MOJi] M-eJeKTPOHHUX
cucTeM MoJIeKyJ i mifkiagky. B MoHomapax cabgTanoljiaHiHy BUSIBIEHO GJIVKHIN OPSAOK. [ BaKyyMHO
HaIropouUIeHUX 00'€eMHUX IIJIIBOK PYOPEHY BCTAaHOBJIEHO, 11J0 PEKOHCTPyHoBaHa rnosepxHs Au(l1l) cnpudmnHse
Opi€eHTaLilHY [il0.

2. The purpose of this work is to establish the regularities of self-assembly of organic molecules on atomically-flat
surfaces. The main attention is focused on the structure of monolayer films depending on the internal structure of
the molecules, functional groups and type of substrate. The structure of monolayers has been investigated by
scanning tunneling microscopy (STM) at the liquid-solid interface. The atomically-flat surfaces of graphite and
Au(111) were used as substrates. It has been established that n-hexacontane (C60H122) molecules form two types of
smectic packing on the Au(111) surface - rectangular and oblique. The oblique packing corresponds to the
metastable state, the rectangular - to the stable state. The transition from the metastable state to the stable state
occurs with the formation of an intermediate nematic phase. STM revealed the effect of collective rearrangement
of the ordered C60H122 monolayer on graphite. It has been suggested that the process starts with the growth of
domain with different direction. Defects play a key role in this process. Clusters of the second layer C60H122 on
graphite and Au (111) substrates were investigated. The influence of the substrate on the fragmentation of the
second C60H122 layer is shown. Thus, the graphite substrate determines the orientation and size of clusters, while
the Au (111) substrate determines orientation. Structure of self-assembled monolayers of alklyoxybenzene
derivatives has been established on graphite. The transformation of 2-amino-1-dodecyloxy-5-nitrobenzene
monolayer was observed. Rearrangement was followed by displacement of laterally extended molecular array.
Chemisorbed monolayer films of alkanethiol derivatives SH-(CH2)n-R were investigated. It was found that 11-
mercaptoundecanol (-OH) molecules form hexagonal structure. For the molecules with the carboxyl group (11-
mercaptodecanoic acid) and dithiols (1,9-nonanedithiol, 1,4-butanedithiol) row structure was observed. The
structural difference was explained by the association of molecules, interacting through terminal ~-COOH or -SH
groups. It has been identified that the chemical activity of dithiol monolayers depends on the preparation
technology, in particular on the duration of the Au(111) surface in the solution. The observed effect is explained by
the formation of a disulfide (S-S) bond between adjacent molecules in the monolayer. The effect can be used in
technologies based on the adsorption properties of organometallic interfaces. The monolayers of diamantane-
thiols (C14H20-SH) on Au(111) were investigated by the STM for the first time. It was found that the structure and
stability of the films depend on the position of SH-group. A polymorphism was revealed in the monolayer of
diamantane-1-thiol. It has been established that the nature of adsorption (phys./chemisorption) in the monolayers
of 3-arylpropanethiol-1 (3-naphthalene-1-yl-propane-1-thiol and 3-phenanthrene-9-yl-propane-1-thiol) on the
Au(111) surface is determined by the size of the aromatic core of the molecule. Two types of packaging have been
identified in the trioctyl-triazatriangulen monolayers on Au(111). Polymorphism results from the balance of the
interactions of n-electronic systems of molecules and the substrate. It has been suggested that the formation of
two structures is governed by a probability factor. A short-range order was found in monolayers of
subphthalocyanine. The lack of long-range order is caused by incommensuration between monolayer and
substrate. It has been found that the reconstructed surface of Au(111) exerts an orientation effect on the growth of
the vacuum-evaporated rubrene films. The preferred direction for film growth is <112>.
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