
BINTYK

ooiqifrHoro oloHeHTa Ha arrceprarlin Ca6or Birropii Iaaninnu

"B:aelroAis rol,rrtonenris ra Bractusocri {a: y czcreuax Tl(Ag) Sb P Se",

noaaHy no raxrc ry no cneuia,'ri30BaHoi BqeHoi pa.lx

ua :go6y"rr.r cr5meru 4orropa Qinoco{ii
r ranysi suanr, 10 "flpr4ognuvi naytu" sa crteqiarlnictro 102 "Xivis"

Arrya,runicrr reua rnKl,| aoc,ri,u(eHHq

O.4rllrr.r r rpiopureruux Hanprvxia c)racHoro reoptanivnoto varepiano-

3HaBcrBa e qinecnp-riaosaHrifi nonryrc i po:po6ra nonux uarepianio 4n* cyuacuoi

rexnixu, .nr<i soro,4iroru KoMrureKcoM aeo6xi4nrx ra nporuo:oraarx Qi:uno-
xivi'rrl{\ s,racr eocrefi. Cepeg rarurx uarepia,ria sax.lltee vicue iafrvalorb

uarepiaan &'lr onroeJreKTponHrrx ra eJreKTpoonrnqHlo( flpt{crpoie. Crropeuru

uooux $ymqionarr,nux uarepia,ris na ocnoBi TepHapu[x ixBarepuapHux cno.D,'K

rorpe6ye rce6iuuoi in$oplraqii rqo4o xapar<repy xil,tiunoi maeuo,tii rounonenrin y

cKla,qHlo< 6araroxovnotreutttux crrcreMax! ro6ygoru aiAnosiAHl-rx 4iarpav cratry,

BrrBrrgHHr ixnix $i:uro-xiui.rn[x BJraqrrrBocreii Ta 1n,roB crrHTe3y. Tarci suaHuq e

ocHoBoro Ar-f, po3)'r\,rirur gzutexnocri lrix cx,ralou. )/'MoBaMI.r cuHre3y, cTp)'ItTypolo

Ta BracTriBocIrMII peqoBrH. rllo 4o3BoJ1l.1lb po3po6,'lflTr uarepia,tl 3

nepe46avlcanuun xapaKTeplrcrI.IKaMI.r.

CaMe roMy ,qucepraqifina po6ora Ca6oB B. I., {Ka nprrcBtqeHa BcraHoBJreHHIo

xapaKTepy ra :aroaouipnocrei Sisuro-xiuivnoi maeuogii y 6alatoxounonernnrx

cricTeMax Ta BrrJrxBy KarioHHofo :a$riulenns Ha BJracTI{BocTi MoHoKprrcraJliB

TerpapHux re(cacenenoriro4uQocrlariB, € 3arpe6),tsanolo ra aKTyaJrlHoIo.

3B'r3oK po6oru 3 nayKoBr.rMu nporpaMaMri, rrJlaHaMr-r, TeMaMrr.

,{ucepraqiina po6ora Ca6oB B. I. sKoHafla na raQeqpi neoprauiunoi xil.tii

,{BH3 "Vxropo,qcrruii naqioaa.nrnnfi yrinepcnrer" sriguo nayroaoi reMaruKtr

raSeqpu ra ri.{nosiaHo ao nnarrig aepx6rc,qxerHl,rx reM "HoBi $yntcuionalrni
Marepianu g cucreMi lJ'i]] Blv'v se (AI III - Tl, cu, Ag, In; Btu'u - sn, Pb sb, Bi):

rla:ori aiarpauu, rexnonoria, sractrsocti" (lC AepxaBHoi peecrpauii

0117U000380) ra "E$erruani exonorjqno 6eneuni repuoenerrpr.runi varepia,'nr e

6aratorovnonesrnux ceneni.{nr.rx cucteiuax" (Ns gepNannoi pe€crpallii

0120U102245). llpoexru $iuancoeani Miuicrepcrnou oceiru i uayrur Vrpainu.

Hayxona IroBU3Ha oaeproHrix peyrr,TariB
y pe3ynr,rari Br(oHaHHn 1ucepraqifiHoi po6oru ynepure

pinnoraru s o6racri icnloanru qra6iJrhH[x cnoJryrc crrcreM

Br.r B'reHo Sa3oBi

Tl(Agfsb -P Se.



flo6y4oaano $a:ori pinnoraru qiiroi nr,rsxr.i rea:irogoiiinux cricreM, Br{BlreHo

:axonouipnocri @opul.nanur rpanlrrrulrx raep1Io< po:vunia r oroni icayraxnx

cno:r1,r< TlSbP2Se6 ra AgSbP2Se6. Pospo6:reno rexHo:roriqHi yr'roeu i euporqeuo

o6'emi uonorpacraru qorr.rphox rerpapnux cnonyr Tl(Ag)Sb(Bi)PrSe6 ra nunveno

ixHi e,racr socri. BcrauoB,'reHo laxouovipuocri rvinu rapaxrepy viNarovnr.rx

:n'r:rie rplr rarioanouy saviqenni y cuure:oranux rerpapHrrx cnoryKax, a rarox

e'.sconaHo ngaeuosarexsictr uix xaparrepou xiuiqnoro gs'tglcy g auionuiii rpyni

P2SeoL ra ruavennrM r!LlpxH14 :a6oponenol toHx cIloJD,'K.

TIpaKTriqHe rHa.leHHe oaeprcaHt-rr peiy,rb ra riB

Pesynr,raru AncepraqifiHoi po6oru Ca6or B.I., :orpeu4 ncrauoaleni uero

saxonouipnocri e:aeuo,4ii rounonenrie y cncrevax, voxyrr 6y'ru rutcopacraui npu

grB'reHHi a:aen4oAii rounonenrir y cnopiAHeHux c[creMax, IIpu oAepxaHHi rBepAnx

posvunie na ocnoai rerpapuux rercaxa:rrrcorino,4uQoc$arin. Vlroau o4epxauua

uononpucrarin or{HTe3oBarrux rerpapHtrx qnon}'I( MoxHa 3acroc}Barr{ npu

ouruuisarlii Br.rponr'tsaHHr o6'evnrx uouorpucra,rin cnopignenrx cnonyr<.

BcranogreHi raronouipnocri xapaKTepy xiMiqHofo 3B't3Ky y,[ocriAxeHrx

cnongax uoxyt 61rn BuKopucraui npu nporHoq,tsaHHi aracrneocrefi iHrrrID(

cnoJr]'r( KJracy rercaxamrorino,ryr$ocQarin.

Pe3yrbrarr.r ArcepraqifiHoi po6oru uoxpl 6yru BriKopucraHi TaKolIt tK

aosi,qHri(osni varepian gna $axirqin y rary:i neoprani.nroi xiuii', xprcranoxintiil

TBepnofo rina. Mat ep iarojHaBc'T Ba roulo. a raxox tK HaB'tarbHl-.ltSirur<u ra xlMll

MaTeplil,.r rrla qac BuIsB,4aHH{ crreqlalJlbHrrx KypclB.

Crpyrcrypa, :ruicr ra ocnorni pesy.rrraru 4ucepraqiiiuoi po6oru

,{uceprarliiiua po6ora cxragaerr,ct 3 aHorallii, ncryny, l'.rru po:gilin,

aucuorrir, cflrrcKy BrrKopucraHnx rireparypuux gxeper i aoaarKis. ,{ncepraqia

cKra,Iaerr,c.{ 3 238 cropiHoK (y r.q. 165 cropiHoK ocuonnoro rercry ra 28 cropinor

AoAarria A, B i B), rrricrurrr 26 ra6tuut (y r.q. 1 y roaarKax), 159 pucytria (y r.v.

3 8 y Ao,4arKax), y clrtlrct<y BriKopucraH oi nheparypu 224 uaiiMeH),tsaHH{. AoAaroK A

vicrrnr nepenir< HayKoBI{x npaqr Ca6or B. L, n rt<nx ony6.niroeani ocuorui

pe3yJlbrarn gr.rcepraqii', ra siao\4ocri npo anpo6aqiro perymrarin 4ucepraqii Ha

nalxoanx ronQepenqi-ur.

Y acryni o6rpynronano nu6ip reuu aocniaxeuu.t, i1 arryanrnicrr.

c$opuynroaano uery i :an,4aunr gocni4xenu-r, er<asano o6'err, npeguer ra uero4u

Aocniaxenn-{, 3a3HaqeHo HayKoBy HoBII3Hy ra npaKTu.lre 3HalIeHruI oaepxaHrrx

pe:ymrarin, oco6ucrufi nnecor< s.qo61eauKrl, rroKa3ar{o sn'-asor po6orr.r :
HayKoBr.rMr.r reMaMu, BI{zBaHo ri:rmicrr ly6niraqiii ra anpo6auio pe3yJrr,TarrB

.4OCJI.{)I(eHH',



. 
V lepurouy po3ai,ri rrpeacraBneno auanis aireparlpHux BrAoMocre, npo

no,qeifini cucreuu {Tl, Ag}_{Se, p, Sb}, Sb_{Se, p}, pi", norp,oni.""r"",
{Tl, Ag}-{Sb, P} Se ra Sb-p-Se! HaBeaeHo ei4nonigni giarpaMr.r crary noABiitHrrx
cr'rcreM, E.repMiqHi nepepi:rz 4iarpav crarry lorpiiinux crrcreM ra
rpr.rcra,rorpa$iuui napauerpu 6iuapnnx, TepHapHrrx ra rerpapHrrx cnoJlyK.

V apyrolry por4i,ri po6oru no,4aHo xapaKreplcrurlr an<i4ulx pevoaun,
croco6in cunrey spasrio i BXpOrqyBaHHr uonorpucranin ra MeronlB .'"
4ocri,4Neunx, npltrquuia porpaxyrry eneKrpoHHoi crpl,xr]?rz.

V rperrouy po:4i,ri lpencram€Ho pe3yJrbrarr,r e(cneprzMeHTalrbr{oro
AocJI.qxeHH{ rqo.{o ssaeModi t{oMnoHends y qorr.rpuKoMroHeHTHr_rx cncreMax l.ll,Ag)-Sb-P-Se, a caue rna:ino.qaiini nepepi:tz giarpall crarry 3ralanrrx cucreM 3aylacri rerpapnax cno.rryr< Tl(Ag)Sbp2Se6 ra repr,rivno cra6hr,nr.rx 6iHapH[x i
repHaprr[x cnojr}1(_

Y ueraeprouy po:4i,ri nogauo pe3yJrbraru Brrporq'tsaHH, MoHoKplrcralJlB

leqlniux rercacenenorino4r.rSocgarin TllnprSe6, TlSbprSe6, AgSbprSe6,
AgBiPzSee ra nr.reveHHr ixHroi Kpucrarivnoi crplrrlprz i rlu"r""o"r"n.

V u'arouy po:4i,ri o6roropeno oco6raeocri r:aeuogii (oMrroHeHrlB y
cureuax T1(AgfSb-p-Se ra BrrJtr.rB KarloHHoro :auirqenna Ha BracruBocri
cmrtesoigllax r,aonorpucrania rerpapHrx cnonJ,,I(, flpocrexeHo I]eBHlrpucraloxilrivni sarououiplrocri, npoBeAeHo inrepnperaqiro e,rerrpoHuoi
crp),'rcT]?u cnoJryK.

_ 
V sucHosKax 4rcepraqii rpeacraBJ,reno ocuonui pe:ylrrar[, ,Ki

nucuirnnrorr, nayr<oBy HoBlr3Hy ra nparTrzqHy ulHHicrr, po6orx.

CrtrIiH[, odlp]arronauocri ra gocronipHocri HayKoB[x rroro1|{eHb,
p$y,'rbraTiB Ta Bncxotxiu, ceopuyluoaantx a pooori

V gucepraqifiHifi po6ori ra ai4uooi4uux HayKoar{x ny6niratirx 3no6rraqKa
Ca6or B. I. pere:rtno onpaqroBalra ra oflxca,la.riTeparypni ti.4oLrocri :a reuarnrolo
IocJTrAXeHb! npoanani:yaala Ha{BHufi craH upo6neua, :gificnrma lopiaHalrauii
aHajrl3 orpl4MaHr{X pe:ylrrarie : dreparypuruu Bi,4oMocrrMu Ta
3ara,'r6HonpliiHqr[Mrr r]o;roxeHn{Mrr. OcHosHi pgyJrbraTr.r, orpuuani y xogi
BuKoHaHHr po6oru, nonnicrro ainnoei4aorr ueri ra :at4aunalr 4ucepraqii..
Ha1'rcori no,roNerur, p$yJr6Tarr.r ra BLIcHoBKI{, lxi ropertro c$opuy:.trorarri,
BnoprA(oBaHi ra npe4crae,reni y rigloai4Hl.rx po:gi.nar gr,rcepraqiinol po6oru, ego6pe o6rpytnoaaurcrn.

.{ocronipnicrr pesylrrarie ra eucuooxir,
3a6e3fleqyer6cr BI,rKopr.rcTaHH_,rM Hx3Kr.r pBHoMaHiTHxx

aocmnxeHb, o6la4uarrH_r Ta 3ar.El.rrhnonrlrBarrofo
:a6e:ueqerrHlr.

rrpe,4craBJreHr.rx y po6ori,
cyuacnrx uero4in HayKoBIrx

Qaxoeoro npofpaMHoro



Ocuosni uay<oei pe3yJr6Taru oly6nixonano y Saxorux HaJ/Kotsrrx Br_r.4arrrux.
npe.4cTaBr'teHo Ha qficr.reHHfx MtxHapoIHIrx ra eceyrcpaincrrrrx HaJ,koBIrx
rouQepenqirx, 3axruIe'o nareHToM vrpainrz na er.rnaxi4 ra rp'oMa [are*TaMr{
yKpaiHr, Ha Kopr.rc'y MoAeJrb, uto 3acBi.4.ry€ ixnro 4ocrolipuicrr,, reoperr_r.{He i
IpaKTUrrHe 3HarteHH{.

Ionnora nurc,ragennn *rarepialy qucepraqii y nayr<oexx [ybrinaqiqx
Ocuoeni na5xoni pesylrraru 4uceprarlifinoi po6orrz Ca6oB B. I.

ony6rirorano y 13 Hatr(oBr.ix crarrrx (3 crarri y ar.rgaanax, rri in4excy,rorrca o
uixuapo4Hr.x HayKoMerpurrHrx 6asax ganrx WoS ra Scopus ra l0 crarefi v
HayKoBvx $axonux nr.rgar+rn< Vr.pairur), a raKox y re:ax 12 4ononi4erZ ua li
MlxnapolHrrx i 2 sirqtlsusHlrx HayKoBxx ronsepeuqi_rx. OgepNano olrrH r]areuT
Vrcpaihrz na suHaxi.q. Iy6riraqii ni4o6paNarorr ocnoBHt4fi 3Micr AuceprarlliHoi
po6orn.

BiAo*rocri npo Aorpr.ruannr axa4eui.tHoi Ao6poqecEocri
V 4ucepraqiiiuifi po6ori ,B:aeuo4ia 

lcor,,ruoHeuris ra BragrriBocri Qa3 y
cr'rcreMax Tl(Agfsb p-se" ra HayKoBnx ny6nirarli-rx ca6oB B. l. ,rtorDrrMaHo
npuH1nnu arateia j,lHoi ao6po.tecHocr i,

3ayaaxenul ra no6axannn go ruicry ra o{opM"renHfl Aucepraqii
l. y Po3Ai.rd I rrpoBe,qeHo orJx,rA noHaA corni lireparl4rar.rx A)r(epe, 3a reMoro

gocni4xenua. Ha xtu'rb, aiu ue :anepuryer6c, f.raBoro ,,BucuoBKu 
3

.lrrepar),pHoro ot-r{Ay,. BtrcHoBKx ap4rueHr]tsalrrr 6 au6ip reulr i :aa4aar
4ucepraqifiuoro 4ocliANenru. llacrroao qe rpo6leHo n AHoTarIij (c. 2).

2. Ha puc. 1.1 1-4, 1.7 Ha giarpauax craHy no4eiiinux ra rtceBlonoABliiHux
cucreu ni4cyTri rro3HaqeHH, oceii roop4mrar ra 3HaqeHH, Bejrrrqr.IH
TeMnepar'?r{ Ta Konqeurpaqii rovnouenrin.

3. V crpyxrypi TlInP2Se6 i:orponui rennoei napauerpu B1.o arouie Sel ra Se2
Matxe yABi.ri MeH[i nix Anl aroNria Se4, Se5, Se6 @a6t.4,2). q, He cBlAqr.rrh
qe npo qacT(oBe 3aIIOBHeHH_rI ne{Kltx aToMHIIX IIOJIOXeH6 CeneHy y cTpyKTJpr Ta
neeuy sl,riny crexior,lerpuvnoro cKJraAy crron1,r! a"qr{e, {K 3a3HaqeHo Ha c. 16g:
"repaapni i rerpapni cro.rrj,tci Marorb o6jlacri rouorennocri go 5 uol. ,/o,, ? Te
)r{ caMe crocyer6c.{ i crp1.r<rypu TlSbprSe6 (ra6r. 4.6).

4. {r< noscHr.rru nucorce:naveunr -86o (3,3 Ar) aror,aia Ag nopirH.rno si:uaveunrvu
B1.o :navno.nermux arouin coreny (86":1,4 ra 0,9 Ar) ra @oc@opy (A6o:1,7 ra
1,3 A'z) y crpyrcrypi AgBip2Se6 (ra6;r.4.12)?

5. V masi 5.2. BnruB rarionnoro :auirqenua Ea aracrtsocri TerpapHr_rx cnoJrJ,.r{
orlrHeHo xapaKTep MixaroMHD( :o'lsria y crrHTe3oBaHr.rx cnoJTVKax.



cniBBiAHolreHH-f, Mb{r KoBa.[eHTHoro ra fioHHoro cKJraAoBoro 3B'r3KiB. OrIiHKa

3po6reHa 3a aHalri3oM MixaroMHr.rx BinAarefi Ta nopiBH{HHr lxHix AoBlru.rn 3l

cytr.talru itonnran ra KoBaleHTHtx paAiyciB BiAnoBiArux aro]lrie. r{x He

,aopevniLue 61,ro 6 ulo rnaBy Ha3Barr. HanpxKra!. rn,rle rarioHHoro tan,liutennr

na xaparrep xiuivHoro 3B'r3Ky (uixarounux sr'a:ria) y rerpapulrx clol),xax?

Ha uauy gyury, qe rovuime 6 ri4o6paxa,ro :r,ricr uasrz.

6. Y rercri .IlrcepraUiiinoi po6or[ 3ycrpiuarorrca noo.4uuori orr{cKrr, HeroqHocri,

nee,4ali tttclowt ta replrinu, :orpeua:

- nouepr.r rireparypHrrx AxepeJr Bapro 3anrrcyBar! y (Ba.{parnnx A5,z<xax, rK rle

sara,rrnonpufnaro y nayxooifi rireparlpi, a ue y :nuvafinux gyxnax;

- Bapro 3aMiHurr.r HeKopeKTHi TepMiHu ra auclonu, raxi ff, 'kna.:i6iuapna'',

"rcaaairepnapaa" cucrer,aa (c. 27 rc iu-), "KBa3i6iHapHufi" nepepis (cr. 65 ra ia.),

"opropoM6iqHa" crplxrypa (cr. 38);

- npu npeAcraBreHni npocroporux rplm xpncra,riuulx crp)/xr14) ,{JUr [o3HarreHru{

Tnrry rparKrr Epane ra rurou1ltn cuuerpii, a rarox nepio4in eneMeHTapHrrx

rouipor cno:ryr< y 6ararl,ox BrrrraAK.x He BrKopr.]craHo rroxuJrtlir Dtpu6't gtalic),

-{K qe 3af anhHonputHrro;

- r-re yrti$ixoearo oarurui e,revenrapHrx rovipor: eoHn HaeeaeHi sx a HN4. raK i

B ,,\:

- y 6axarbox Br{rraAxex axlrro racrapi;ri repldruz iou, ionnufi rauicrr fion,

iiorurufi (nuuora Haqiouanrnoro cran4apry yKpaihu ACTy 2439:2018).

3aguaqeni 3ayBaxeHHs i no6arKaflHr He € cyrr€BrrMu! He croc)arorBct

4ocroripnocri Ha1,T(oBrD< rroJroxeHr, pe:y,rurade ra aucuoexin, npr.rBeAeHr.rx y
po6ori i ne :nuxyorr, 3aralrHol [o3urunuoi oqimu 4lcepraqiiiHoi po6orr-r.

B cHoBoK tqoAo BiA[oBiIHocri po6oru BcrarroBJreHuM BttMoraM

[ucepraqifina po6ora Ca6oe Birropii Inauinull "Bsaer,roAi.f, KoMrroHeHriB ra

sracrurocri Qa: y cucreuax Tt(AgfSb P Se", uoAarra aa :4o6pra crynena

4orcropa $hocoQii : rany:i:nanr 10 "flpupo4nuvi Ha),ru" 3a cneqia,'rr,uicrro

102'Xivis", e 3aBeprneHr.rM HayKoBr4M AocliAxennnu y Me)(ax rocraBreH[x

3aBAaHb.

,[ucepraqi-a orfoploreua yrpaiucr,roro Mosorc is Aorpr-rMarrrutM ei4nooi4r*rx

BuMor ra KopeKTHxM BrrKoprrcraHH-rrM SaxoBoi HalroBoi repviaolorii. Marepial

4o6pe crpl,rcrypoaaHo, npe.4craBneHo e roriqHifi noc:rigonuocri. Po6ora uicrurr
Hrr3Ky HoBr,rx, aKTyaJrbHrrx i AocroBipHr,D( HayKoBr.rx pgyJrETaTiB Ta o6lpyHToBaHr-{x

BI.IcHoBKiB. y Al.Icepral1iiiHifi po6ori ra HayKoBrrx ny6riraqi-rx AorprrMaHo

upr.rnqr.rnr.r arcageuiunoi 4o6povecuocri,

BBaKaro, rqo ra axryanr,nicrro, HoBrr3Horo! npaKTurrHuM :nauennau, o6crrov

eKcnepr.rMeHTanrHr,rx pe:ynrrarin ra reoperrrlrHrrx y3axa;rbHenh! ixHrolo



,qocroBipHicrro ra o6tpyHToBaHicrro aucepraqifiHa po6ora Ca6oB B. I. "BsaeMolit

KoMnoneHris ra eracrugocri $a: y cucrenax Tl(AgfSb-P-Se", Bi,{noBi,qa€

nr.ruorau uara:y MOH Vrpairur J\! 40 eig 12.01.2017 p. "llpo :aruepnxenru Bmor
go o$opurennr 4ucepraqii" (: uacrynnwlu :uiuauz) ra "flop.r,4ry nprrcy,4xeHHs

cryneFUr roxropa Siloco$ii ra cracyeauHr piureuHr pzuoaoi cneuia,r i:oeaHoi s.reuoi

paAx 3aroraAy B[uoi ocBiTn, Ha$oBoi ycraHoBri npo npficyAxeHrr.,{ cryflerur

4orropa $irocoSii'', 3arBep,{xeHoro llocraloBoro Ka6inery MiuicrpiB yKpaiHlr Ne

44 sia 12.01.2022 p., a ii aaropra, Ca6on Bir<ropia Inaniena, 3acryroBy€

npucyAxeHH,{ cryner r Aorropa $hoco$ii n ranDr:i sHaflr 10 "flplrpo,qHu.ri Ha]K.r"

ga cneuia,'rrnicrro 102 "Xitrs".
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