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Fhpunnhttwdhluygh 1-ht opkpp: Ukppht Eubkpghw, wojpwnwip, obpdnipnii:
Eupwuhw:

Zkuh opkupp: Qpdwphuhu:

Qtpunittwlnipnii:

NEwljghwgh obpdkdEnp ujupJudnipiniup okpdwumnhdwithg: Yhpjuhndh
hwjuwuwpnudp:

fpunnhuwdhluyh 2-pn opkupp: Etinpnwhuwyh phpdnphttwdhljuljui b
Jhdwjugpuljut npnonudp:

Qhpup Eubipghw b ZEjdhn)gh Eukpghw:

tpunnhtwdhluyh 3-pr opkupn:

Lhuhwlwt ynnkughwy:

duquhtt hwjuuwpwlopnipniuttpp dhwynduntbun hwdwljupgbpnud.
Jrunighniu-Ywy bjpntth hwjwuwpnidp:

Lhuhwljut nbkwlghwtph hwjwuwpwlonnipnii: Zujuuwpulrypuljut huu-
wnwwnniith Jujunudp okpduunhgwihg:

Lnwdnyputph hwnlnmpniuutp. (fanyh opkupp, (nisnypubtph Ynjhquinhy
hwwnlnipjniuttp:

Lnwdnyplutph HEjunpwhunnppuljutinipnil, fEjunpuhwunnppuljuinipju
Juwunidp Ynugkinpughwhg, YUninunioh opkupubipp:

Qupjuiuljui fEdkunh junnigduspp b phpdnphtwdhjui: Ukpuuwnh
hujwuwpnudp:

NrEwlghwyh wpwgnipinii: thwljghwh wpugnipjut hwjuwuwpnudp,
ntwljghujh Jupg b Unjlnyuyunipnii:

Unwght bt ipypnpny jupgh nkwlghwtiitph jhubnpyw:

NEwlghwtiph wpugmput jupjuénipniup okpdwunhdwihg, Upkuhniuh
hwjwuwpnudp, wjnhdugdwt Eukpghu:

Uwlkplnypujhtt jupjuénipinit b tpw npnpdwit Enuwbwlubpp:
Ununppghwi htinnilj-quq b whun-hknny pidwidwt vwhdwbtbpnud:
Eityunpnuwght jiutdwt vyklunpnulnyhw Enipyniup b jhpwunnipniop:
Swnwinnujut uykjunpnunyhwjh Epwuwlutpp: Pubpuupdhp b fwudw
uykjunpnulnyhwubph nipjnitp b jhpunnipmniun:

Lpnduwnngpudhugh Enipniip, npujujui b pwbwjuljubt whwihqp
ppndwinngpubhuynud:

Uwuthlp vhwswth yninkughw) thnun:

LYwtnuyhtt phihuyh ynunniyuwnbbpp, wihpwjhtt $nrulghuwyh Enipniup:
Unjklniwyhtt opphunnwjubiph b Jujktnwlwt juwbph dkpnnutpp:
Onpqutwjutt vhugnipjniubph junniguspuwyhtt mkunipjnti:
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Onpqutwjutt nkwlghwutph hhdtwlwt nbuwlubpp: Uhugdwl, minujudwl,
wynluwl, Jkpuwhidpuynpdut, nunkudw:

Onpqutwjut vhugnipjniiubph wtubwljupgh hhdtwljwut uljqpniupubpp:
Onpqutwlut nbkwlghwubph dkjpwthquubph mbuwljutpp: Pnbwlwb,
nwnhljujuyhtt Ukjpwtthquny pipwugnn nkwlghwbn:

Nunhlujuyhtt Ukjpwthquny pipwugnn nkwljghwuknp:

‘unilj indh) mEnujudwt nkwljghwtn:

NMnjuwt nkwlghwubp. Mnjdwb nkwljghwutpp b tniytndh) minujudw
ntwljghwtpp npytu Upguijhg nbwljghwtp:

Uihghlhl vhugnipinibibp: Unwgdwt hhdtwlwb nhulghwbtpp:
Eliyunnpndh) dhwgdwt nbkwlghwubp: Ujjkutbp, wijhuubp, nhtutbp:
Uykuukp, wyhuubp, nhtutbp: Opuhnugdwt nkwljghwtbp:

“Yhiu-Untiph nbwyghwutpp nputu uhiptqh dbpny:

Uwyhpwuubp: wnthhpubp, hnnuukp, pentutp: Opuhnugdwt b JEpuljutqdu
ntwljghwuukp:

C-C juyh wmnwowgdwt ppnu hmdwljgdwt nkwjghwtip: sp*-sp hwdwlgnid:
Upndwwnhlnipjnit: Unwohly, Epypnpny jupgh nbnuljuihsutp: Upndwwnhl
wohimenpwshuubnh phuhwlwt hwwnlnipjnitubpn:

Utununopqutwljut nkwgbkuntbpp opquwljut uhiptqnid: Lhphnod, wynhud,
dwqutqhnid, uhjhghnid opquiwjuts Uhwgnipiniutbpp opquuwju uhtiptqnid:
Uinny ynupgbudwt nbwjghwitin: ypnpjbdutpp b dwdwbwljuljhg jnisnudukp:
Yuppnuhjuyhtt thwgnipnitutpp npytiu C-H ppntutp: Yhnn-tunjught
wnwninnubphw: Yhpp b bpwbwlnipiniup opquiwmjuit uhtpbqnid:

Uhpwth nbuljghwt npujbu opquuwju uhiptqh dbpnn:

Onpqutwjut vhugnipjniubph nbwinpnuhtptq:

Zuglgud Epyhhdt juppnuwppniutph vnugnudp: Uwpntwppduljut uhi-
phqutp:

Qhwqglgus tpyhhdt juppntwppniutph uvnnwugnidp: Uwjkhtwppnt b $nidw-
QWpPNL:

Yuyqkuh b Unmiyh JEpupudpuynpnidukp:

Opunppntutpn: Zudtdunwulut putmipughpp Unwugnidp: Uhtptqubp
wgtinnpuguiwppyh tphy tuptph puquh gpu:

YQuppnuh) pudph ojkbhttmugnid. 4hinhg, Znpubip-dwnuynppe-Eddntiuh
ntwljghwtukp:

Nnihyntunktuncd:

Qnusth whpopuhy, utnwugnidt nt hmwnnipnitubpn:

[Fpywshtu b ognli, unwugnidt nt hwwnlnipjnitubpn:

Zwngkutph punhwinip punipughpp: Sunp, ppujut dhwgnipjniuubpp,
unwgnidt nt hwnnmipnitautpp:

L£1np, putwljuwt dhwgnipyniutbpp, uvtnugnidt nt hwnljnipynibtbpp:
Zwngkuutph opustughtt hugnipniuubpp, utnugnidp, hwnlnipniutibp nu
hudbdwnwlwb punipwughpp:

Uwbquih jadph mwuppbph pughwtnip punipughpp: Uwbqub, puwjut dhwgnt-
pintutbpp, unwugnidt nt hwnlnipiniutbpp:

O&uph, ulijkuh b mbkniph +6 opuhnugdwt wunhdwuh vhwgnipniuutpp,
unnwgnidp, hwnlnipnittbpp b hwdbdwnwljwt pinipwghpp:
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£pnuh judph mwuppkph punhwunip punipwghpp: £pndh ptwjut
dhwgnipiniu-ubkpp, unwugnidp, hwnlnipniiubpt nt Jhpwenipniun:
Ugnu b dnudnp, ptwjub dhugnipiniutbpp, uvinugnidp, hmnlnipjniuttpt nu
Jhpwnnipjniup:

Ugnuh opwstughtt vhwgnipiniutibpp, uinugnid nt hwnlnipjniuubpp:
Ugnunuljut ppent, utnugnidt nt hwnlnipniutbpp: Ugnunujui
wuwpwpuwbyniphn:

dnudnph opwstuyht thugnipiniuibpp, uvnugnidt nt hmnlnipniutbpp:
Opundnudnpujuitl ppent, unwugnidt nt hwnnipnibubpp: Snudnpuljue
wupwupunwiyniphn:

8phulh fadph nwppkph pinhwiinip punipughpp: 3huy, phwlub
dvhwgnipjniutbpp, utnugnidp, hwnlnipiniubpt nt jhpunnipnip:
Utnhl, ptwljwt dhugnipjniuutipp, unwugnidp, hmnlnipjniuubp nu

Jhpwnnipjniup:
NMnhud, puwjut Thwgnipniuutpp, utinugnudp, hwnlnipniuttpb nu

Jhpwnnipjniup:
Updwp, puujut vhwgnipniuutpp, utnugnudp, hwnlnipniutbpt no

Jhpwnnipjnibp:
Nulh, ptujut Thugnipniuubpp, unwgnudp, hwnmpmniautpt n

Jhpwnnipjniup:

Undupu dhugnipjniuubph pipdnphttwdhljujut b jhubnhjuju
Juyniunipjniuip:

Undu Epu vhwugnipjnitiibp: Cunhwinip punipwghpp, hgqnukphwi, junpnigdwspp
(updipwlwt juwkph tpubtwlp, poipbnuljut pupwnh mbkunipiniup):
Fpniutph b hhdpkph dwuht dwdwiwljulhg mbkunipjnitubpn:
‘LunJwspubiph (nistihnipjut jujunidp wuppbkp gnpénuutinhg:
Snunndbnpuwlwt whwhq: Fnigkph opkpn:
NEpdwtquiunwswthnipyub uljqpniuputpp:

Undu Eputkph juyniinipjut jupunudp tmwppkp gnpénuttphg:

LOUSNRSP2 UTULUSPSUUUL Ul @UUUU (25 2ZUr3)

Unikynyh Epjpuswhnipiut oyyinhdhqughwjh dbpnnutpp: Mnnkughw) Eubkpghwjh
dwjiplnype, uinughnuwn Yhwnbp:

Jhdwlugpuljub ppdnphttwdhljuyh hhuntupubpp. Fnjgdwith pughudwt opkipn:
Puphudwt dniuyghwtipp pun Jhdwljukiph. hwdptpug, ynunwljuit b nunwiinquljub

puwohudwt niulghw:

Zyibh Unikynuyught opppuinujubph dbpnngp (Ephik, poipunhbi):

dEpdkunwnhy juwnwihq. Uhhwgbjhu-Uktnkuh hwjwuwpnudp:

Uhounynyyuyhtt thnjuwgptgnipniuutpn (nisnyputpnud, wupghw) Unjught swjuy,
hwytjjuy Unjuyghtt Swdwy:

Utwihgh phpoywnhljulwt dkpnnubp. ynjjuphdbnphw b oyynhjuljutt ynnynh
nhuybpuhw:

dninplugbilnujhtt uybkunpnulnuyhwjh knipniup b jhpwenipmiup:

Swpwswlju hgnubtpukp. Unubhgnipughw: E,Z hqnutphw. YUntudnpdughwukp:
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18.
19.
20.
21.
22.
23.
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25.

Owyunhljujut wjnhynipnit: Fugupdwl b hwpupbpulut Ynubhgnipughwbp:
dhotinh ywpnjtghwubkp: Yhwunmbpndbputp, Fbwbnhndtpubp, tyhdtpubp,
wunukptbp, Ukgqn dhwugnipjniutbp:
UU} uyklnpnulnyhwih hhdtwlwb uljgpniupubipp: Lhdhwlwb sbnnud:
Uwqthuwlub nuownnud Eydhduttn b ny Ejyhduttn dhenijutp: Uyht-uwht
thnjuwqnbkgnipniutbp:
Uwuu uyklunpndbnphu:
Onpqutwjutt vhugnipjniuubph junnigdusph hwunuwndwt wignphpdp:
Onpqutwjutt vhugnipjniuubph ppyuyhtt b hhduwjhtt hmnlnipniutbpp: Ynown b
thwthnily peniutph b hhdpiph nbunipnii:
NrEghnpuwnpniujutnipyubt ypnpibdp opquttwljut phuhuwynid:
Onignpnnid, wyunbknujuwugnid:
Lhdptnpnquljuinipinit. vdpiph ywwownywunipjniu:
Ns putwluwswthwluwt vhwgnipjniuubp:
Uhoutunnunuyhtt thugnipjniutin ((knqbph, Ludtuh $wuqbp):
Nhuy (nidnypubp:
dtpngt:
Zuqyugnin hwinhwnn mwuppkph hhdwi Jpw jnudhtbugbuinnuwghtt ynipbp:
Uwlkpinipuwght yEpnwdnipniu (XPS, AFM, SEM, TEM):
bungniljinhy gniquljgdus wuquugh quiugusuyghtt uyklnpndbnphu:
Pupdp obpdwunmhdwbwhtt giphwnnpphsutp: Yknd hwngbuubp b Yhnsd
hwnqkuhnukp:



