
rpo rprcyAr(eHHq cryrleHfl AoKTopa Qi"rrocoQii

34o6ynau cryneHt AoKropa $inocoQii

orercaH4p KA3AKOB -KPABrIEH KO, lgg2 poKy HapopKeHHq' IpoMaAtHkl n Yrpaiuu'

Ocsira Blrrqa, y 2015 poqi sarin.reB Kuiscrrufi naqionanurufi yuinepcurer irrteni Tapaca

ITTeB.TeHI€, ga cuerlialrnic:rro <XiMi-D).

Braronan aKpeAlrToBauy ocnirubo-HayKoBy IIpOfpaMy <ocnirnro-HayKoBa IIpoIpaMa urAroToBKI4

4orropin Sinoco$ii n rarrysi 09 BionoriD.

Pagona cueqialigoBalla BIIeH a pa1a, yrBopeHa HaKa3oM Incutryry MoneKyntpuoi 6ionorii i

reHerLIKI,I HAH Ynpainu, u. Kuin, nia25 qepBHf, 2026 pot<y No24' y cxna4i:

foroe[ pa:onoi
cneuianigoeauoi
nueuoi paAu

Peueugenris

Ononenrie

ua gaciAanni 20 cepn1s. 2026 pory npnfinrna pimeHH-s rlpo rpl4cyAlKeHH.f, cryrleHt AoKropa

Qiroco6ii s ranysi 3HaHb 09 Bionorir Onerccanlpy Karar<ony-Kpanuenxy na niAcrasi ny6niwroro

3axlrcry .qucepraqii <@rryopecqeurni qianinoei 6apnnraxu Ans anarisy nyueiuoBllx KIrcJIor

MeroAoM IIJIp) sa cneqian""i"to 091 Bionorir.,{uceprarliro smoHaHo B Incruryri uonerynnpnoi

6ionorii i reueryrrn HAH Yxpaiuu, rr'r.It'Ii's.

Ilaynonnfi repinruilc - ceprifi -f,puoruon, qIIeH KopecIIoHAeHr HAH Vrpaiuu, AoKrop xituiqHrx

HayK, npo(pecop, sani,4yna.r ni44irry 6iorraeArluoi xiuii Iuctraryry MoJleKyJlflpnoi 6ionorii i

reHerlrKll FIAH Yrpathu.

[r.rcepraqix Onerccan4pa Kagarosa-Kpanueura e caMocriftnoro ra {pylrroBHoro HayKoBoro rpallerc'

rrlo BLIKoHaHa 3 AoTprIMaHHflM yMoB araAelaiqHoi 4o6pouecuocri, p$ynbTaTll sroi uicrsrr

Bg:KJrrrBe reoperuqge ra npaKTurrge 3HaqeHHt Nr1 ralrysi Eionoris. Po6ora rrpucBtqeHa

ilp[cB*reHa arryamuift nayronift [po6neMi BLIBqeHHIo crleKTpanbHo-mouineclleHTHlrx

PiruenHs
pa3oBoi c[eqiari3oBaHoi BrreHoi PaAu

TerqHr.r CEP1E€BO|, rrJreHa-KopeclloHAeHra HAH Yrpaiuz,
ayK, crapmoro HayKonoro cuinpo6iruvra,

cuinpo6irnuxa nig.4irry 6iorvronexynrpuoi

MoneKyJlspnoi 6ionorii i reneruru HAH

Yr<paiuu.

Iropa AyEE.fl, AoKropa xiuiqnHx HayK' crapltroro HayroBoro

cninpo6iruHra, :ani,qynaua nig,qiry cllHrerl'IuHux 6ioperyn'rropin

Incruryry MorreKyrurpuoi 6ionorii i reneruxr.I IIAH Yxpaiuu.

Iueccra CKPIIIIKIHO|, ]giarF^IlrrlLuta 6ionori.{Hl,Ix HayK, craplroro

HayKoBofo cuinpo6iruzrca, :ani.qyBarrKlr na6oparopii 6iocunresy

nyueinonr{x Kr{cJror Iucrnryry MoneKylspuoi 6ionorii i reseruru

HAH Yrpaiuu.

Tersuu BEKJIIII, AoKropa 6ioloriqnux HayK, crapuoro

4ocni4nura, nponi4noro hayronoro cninpo6irnura nia'qiJry

6ioxirvrii rrl'ssin Incrzryry 6ioxiuii irr,r. o.B. Ila-nna4ina HAH

Vnpainu.

Bacn.nq III,IBOBAPEHKA, 4okropa xiuiquux HayK, upo(f ecopa,

upotfecopa xa(!e4pu opraui.ruoi xirr,rii KlriscbKoro naqionalrnoro

yuinepcurery irrleni T apaca Illee'reHlca.



BJracTIIBocTefi Ilianinosux 6apnunrin Ta oIIiHIIi ix norenqifinorO BI'IK6pI{STaHIUI sK

(pnyopecqerrrHr4x penoprepiB Aff AereKrlii nyxneinoBltx KI4cJIor y rloniMepa3Hifi naHluoroBifi

pearuii B peaJrbHoMy .raci. Arryaluricrr BrrKorragoro AocniAxenns 3yMoBJIeHa rIMpoKtrM

B'Kopr,rcrztgrrrru uero.qin fIJIP y pearrbHoMy saci B cyuaurifi MoneKyfispnifi 6ionorii, rr'reAuIltrni ra

6iotexnonorii. Hayxona HoBIBHa 4ucepraqifiuoi po6oru IIoJItrae. y ncrauonnessi

saronorvripnocrefi BIJI]IBy cTpyKTypu TpIIMeTI4HoB]Ix' MoHoMeTLIHoBIIx i ,qiorca6opl'IHoBn(

6apnHurin na ix cneKTpzrJrbno-morn inecuenrni BJracrrlBocri ta esaerr'roAilo s nyrneinoBrrME

KtrcJrorulMr{ i 6imarvua. Ynepme .qns ,qoclipKyranoi cepii 6apnuurcin nponeAeHo cl4cTerr'firy oqirug

ix upra4a11rocri AIs BI{KopLIcTaIInr y fIJIP y peaJlbHoMy 'Iaci ra AocniAxeno BIIJILIB na rrnoconi

rrapaMeTpr.r aunni(firaqii. Oco6nuny HayKoBy qinnicrr MiuoTb pe3ynbTaTll, oTpIIMaIIi AIs

MoHoMerrrHrlianinoeoro 6apernm a fbl28, AJrr fi(Oro Brrepne [poAeMoHcrpoBaHo uoxlllnicrs

eQerrunnoro ButKopLIcTaHIU{ tK (frryopecUeHrlrofo peropTepa y IIJIP y peulnbHoMy 'Iaci'

BcranosueHo ourunranruuft Aianagou ftoro ronqeurpaqifi, IIOKa3aHO BIICOKy e(ferrnnnicrs

arvrnui(firaqii ra ysroAxenicrr pesynrrarie KinrKicHo[o aHilIi3y 3 KoMepqifiunrrua clIcreMaMII

AereruIii Ha ocHoBi SYBR Green I ra EvaGreen. flparrnqHe 3HarleuUr pO6OTr IIOJItrae B

po3rrrlrpeHHi naynonrax ocHoB cTBopeHIIt HoBI{x (frryopecqellTnllx 6apnnzrin Ant MoneKynxpuoi

niarnocruxra ra xinsxicHoro arraJrisy uyrneinoBrrx Kr{cJror. Orpzrrlaui peaynsraru Mo}cyrr 6yru

BlrKopr,rcrarr i utJ_ uoAantrnoi pospo6xu siT.il,IgHflHI'Ix (frryopeclleHTHl',Ix pearenrin i tecr-cucreu

als IIJIp y peaJrbHoMy uaci. ,{ncepraqiro rroAaHo y nnrnr4i cneqianruo niAroronneHoro pyKorlucy

ra siAuosiAae BI,IMoIzlM, .f,Ki BucyBalorbct Ao AucepTallifi, sarnepAxeHuM IIaKa:loM MOH Yrpaiuu

<flpo 3arBepAxeuns Brauor Ao o$oprr,uennr 4ucepraqii> sia t2 ciqns 2017 p' Ns40 ra

rrorroxeHHro flocrauosr Ka6iuery Minicrpin Yrpainu nia 12 ci'*rs 2022 p. l\b44 <flpo

3arBepA1(enux flopxAKy rprcypKeHut cTyllerrll AoKropa QilocoQii ra cKacyBauux pimenu-a

pasonoi cueqianigosaHoi sqeHoi paliv 3aKJIaAy nurqoi ocnitra, nayronoi ycTaHoBlI IIpo

rprrcyAxeHHr cryrens AoKTopa QirocoQiil, > (gi 3tuiualrlra, BHooeHIlMI4 gri,uno ig noctanosolo

Ka6iuery Miuicrpin yrpaiHr.r Ns341 eia 21.03.2022p. ra rrocrauoBoro Ka6iuery Miuicrpin

Yrpainn J\b502 eil 19.05.2023p.).

34o6ynav uae 6 HayKoBLrx rry6niKarlifi, 3 HI4x - 4 Crarri y tfaxonux yrpaincrxux BI'IAaHHSX' IIIo

in4ercynrbcr B 6agax AaHrx Scopus (Q4), a raKox 2 rezu AonoeiAefi na rrliNuapoAHl'Ix

non(fepeuqirx:
1. Kazakov-Kravchenko O. S., Balanda A., Losytskyy M', Yarmoluk S' "Effect of DNA, RNA

and HSA o1 t6. spectral-luminescent ptop..ti"t of several monomethine cyanine dyes"

Biopolymers and Cill,2025,4l(2),l2l-129;https://doi. orgll0.7I24lbc.000B16.

2. Kzzakov-Kravchenko o. s., Losytskyy M., Polishchuk v. M., Kulinich A' v', shandura

response of dioxaborine dyes with varying

erum alburnins" Biopolymers and Cell, 2025;

0081A.

3. o S' A', Yarmoluk S' M' "Evaluation of the

monomethine cyanine dye FBl28 for real-time PCR applications" Biopolymers and Cell,

2025, 4 | (4), 3 00-3 0 8 ; https : //doi. or gl | 0'7 124lbc' 0 0 0B2C'

4. Kazakov-Kravchent<o O.S., Losytskyy M.Yu., Derevyanko N'A', Kulinich A'V'' Shandura

M.p., yarmoluk S.M. (2026) SuUstituent effects in thiacarbocyanine dyes on their spectral-

fluorescent response in the presence of nucleic acids and senrm albumins. Biopolymers &

C ell, 2(42), | 3 9 -l 49. http s : //doi . ot gl | 0'7 124/bc' 0 0 0B 3 9

5. Kazakov-Kravchenko O-. S., Yanioluk S. M. Fluorescent properties of 1,3,2-dioxaborine

polymethine dyes upon interaction with albumins Intemational
-tXVfU 

Ukrainian) Scientific Conference for sts "Current

Chemical Problems", March 25-27, 2025, Vinnyt
6.Ktzakov-Kravchenko O. S., Polishchuk V' M', M' Spectral-

luminescent properties of cyanine dyes for nucleic acid detection. Abstracts of the IX

Internation4 Cxx Ukrainian) Scientific Conference for Students, Postgraduates and Young

Scientists "Current Chemical Problems" (CCP-2026), March 24-26, 2026, Vinnytsia,

Ukraine, P. 19.



Y 4ucrycii B3flJrrr yqacrb (ro;rona, perlen3eHTn, orpiqifini ononeHru, inrui npucyrni)
Ta BrrcJroBrlJrrr 3ayBalr(eHrrfl :

Cepreena Tersua AHaro;riinHt, t1.1s"-*opecuogAenr HAH Yrpainra, AoKTop 6iororiqunx HayK'

crapruufi nayrconufi cuirpo6irnrar, nponi4nufi nayr<onzfi cninpo6iurur nig.qiry 6ionronerynxpnoi

erer<rpouirra IMB| HAH Vrpaihu. Oqima no3rIrI4BHa 6es saynaxeHr.

[y6efi Irop .fpocJraBoBrrrr, AoKTop xinai.rHr.rx HayK, craplltuir nayxorufi cuinpo6irnr,rx, sani.4ynau

riaaiiry cr,rHreTlrrrHr,rx 6ioperynxropin Incrr.rryry MoneKyrulpnoi 6iolorii i reneruxr.r HAH Yrpaiun
HAAAB

Y posairi "Hayrona nonugua" He 3raAyerbc.f, rlpo

ixni cuerrpanruo-(frryopecqeHrHi sracrunocri, a

Pagou 3 TLIM,IIboMy npllcBtqeHo Bracnonor l.
MeroAurr.r cneKTpocKoni.rHux AocniANenr ouucani

i rueroAax" He BKa3ani rouueurpaqii poeuuuin

cnerrpin y ninruouy crani ra B KoMuJIeKcax s HK
3 ir AoAarKy B. B pesynrrari npe4cranneni

cuerrpocronii.
Po6oqi xonqeurpaqii posur.rnin 6iouoneryn (ane He 6apnnrar<in) HaneAeui B

eKcrrepr.rMeHranrnift uacrraui, [pore He sxa3aHi rr,ronxpni cnisniAHomeHHs 6apnuur-

6iouoneryJra, Br4Kopr{crani upu s[e.reuHi ix roruunercis. 3a3Haq]IMo, IrIo rarci lani Nrs.

spy.ilrocri Bapro BKa3yBarI4 i s uiAnl'Icax 4o cnerrpin i ta6nuqr.

B 6ararrox ra6nur1f,x naeeAeHi 3HarreHH.rr ourr.I.IHoi rycrLIHtI (D) posvunin, upore ne srasaui

Kourlenrparlii. I{e HeAocraruto in(fopuarrBHo (xoua fi Aocrarnro Ant xilmicnoi oqinr<z

guiu uornraHaHHr sa pisnux yuon). ,{opeuno 6yro 6u BKaBaTLI fi roe(fiqienru er<crr.rnr<qii

6apnnuxin.

5. Y Bucuonxy 2 po6oru cKa3arro, rlo Anr 6apnnur<a fb128 inrencnnuicrr (frryopecqenllii I =
2000 s.o. (ni4nourux ogunuqr). I-p nenuur.rHa caMa no co6i He Mae oco6nunoro ceHcy,

ocr<inrr<r.I He 3uBHaqeHa KoHlleHrpaqir 6apnHzna.

6. Pogain 3 4yNe o6'erunnfi i noe4nye ABa oKpeMi Ha4pxrvmu - crleKrpanrno-lrouinecqennri

AocniAxeunx 6apnnzris ra ix nrs.renHs e IIJIP. Paqioualrno 6yno 6 pos6uru fioro na Asa

oKpeMr.rx poa4iru, o6'eAnani KoxeH cBoelo reMolo.

7. Cnracox cKoporreHb criA sanoAvITvIB an$aniruouy roptAKy.

8. Po6ora Hzrrrucana flpaBunbuoro dreparypHoro MoBoro, xoqa B rercri spi4ra sycrpiuarorscsir

olr.rcKlr, Ha f,Kzx He Bapro gyrrlrnflTkros. qacoN,I 6aqul{o ue gonciu crpori repuinu, rar<i sK

"ylrrpa(fioJreroBa ra BlrALrMa crreKTpocKolis" (upaeulrno " cleKTpocronis B

ynrrpa(f iorerosifi ra r;u4uvriir o6lacri").

Crpunrcina Inecca ^frcinna, KaHAuAar 6ionoriqsux HayK, crapurufi nayronzfi cninpo6irurar,

sari.4yna.u<a la6oparopii 6iocuHr$y nyr<neinonrax KI{cJIor Iucurryry MoneKyntpnoi 6ionorii i
reHerrrKr.r HAH Yrpainu Ha,qana nograrzrny peuengiro is gaysaxegHqvu ra nuraHHflMfi:

1. B Pogdni 2 <Marepizutu ta MeroAH>, II.2.7. AvuiQiraqix ffiK in vitro:

1) < in vitro> ruurerbcs KypcHBoM.

2) <Ilicnr aunni(firaqii sparru oxonoAxyBanr{ rpr4 rirr,trarrrifi reMrleparypi ra :6epiralu
npu+40 oC.>> - finaonipno orlrcKa i spa:rz s6epiranu npu f4 oC

B Posairi 3,n.3.4.4:

1.

2.

asanig BrInlIBy crpyrTypu 6apnnmin na

IIe Mae Ba)KJrI,IBe reopeTnqHe 3HarIeHruI.

He HaATo AerilJrbuo. Tax, y "Marepialax
6apnnurcin, 3 IKI{MI,I npoBoAI,In[ sanvc

fi 6innarr,ru. He naneAeui eoHz i n pos4ini

n po6ori ,qani g6i.queni 3 roursAy

1

4.



[1t po3paxyHrry eQerrunnocri KIIJIP y peanbHoMy qaci Anf, auuni(firaqii pisnux

npo.uypir Br,rKopHcroByBurJM pi:ni cran1iaprv po3BeAeHHs AHK (PMP22 - s Aiara3oui

(12,5-100 nr/rraxn), SMN - n AiauasoHi (26,4-89nr/rvmn)), rpore 6yno 6 Aoqinrniure

BrrKoprrcroByBarrlr o4rarosi cralpraprvrAnf, ncix napiaurin arr,rnni$ixallii.

Oqinlca rouqenrpaqifi KoHrponbHrx aparr<in AHK Nrfl. nopinlr unr e(ferrunuocri

QnyopecqeHrHoro 6aprnnna fbl28 rpoBoArnact 3 BIdKopncraHHtM pisuux rouep{ifiuux

na6opie (s rouqenrpaqiero 50 ur/rrarr recryBaBct na6opou EvaGreen, a 3 KoHlleHtpaqiero

nHK 6,25 nr/urn - ua6opou SYBR Green I), upote AoIlinrno 6ylo 6 craHAaprrl3yBarl4

MeroArdKy oqinrosagnx i nraropr.rcroByBarll n o6ox BI,IrIaAKax rr Ha6ip EvaGreen, rar i
ua6ip SYBR Green I, a6o tinrrlI oAI'IH 3 HI'IX.

Tarox Bapro 6yno 6 AoAarr.r Ta6uuqro qoAo rilmicnoro BIIBITaqeHIUI MeroAauz rcfIJIP

pisulttuu xouepqifinuuz ua6oparrau SparueHrin ,{HK, qo 6ym'r nggri sa crauAaprl'I, 3

rroKa3gr,rKilMu, uoAi6noi ao Ta6nzqr oqisrra roqnocri rilucicnoro BI'BHaqeHnx ,{HK sa

craHAaprgoro Kpr4Boro KIUIP 4n-a (fpanrrenrin PMP22 ra SMNI y rpucyrHocd 6apnnura

fb128.

Ta6ruui 3.9 ra 3.10 - 1qo Maerbcn naynazi ui,q <Peanbrra KoHlleHrpaqir (nr/nau)> -

KoHIIeHTpaIIiD ? HeBAumfinupaz. MoXILIBo IIe KoulleHrpaqix cTaHAapTHoi [HK?

fftaranns:

1) e uurarrH.f, IrIoAo [paKTI4rIHoro 3acrocyBaHHt 6apnnr'rra fb128:

- .rpt oqiurona-nr,r Bu napricrr na6opy 4nr rfIJIP, rqo 6yae BKJIK)tIarrI 6apnnzr fb128, lrlo6 siu

6yn romypeHrHocrpoMoxHr,rM y nopinuntri g icHyro'r MI{ Ha pLIHKy t<ouepuifiuurvru

na6opauu qo BKrroqarorl SYBR Green I (uanpnuaa Applied Biosystems, TaKaRa Bio)

.ryr EvaGreen (Solis BioDyne, Bio-Rad)?

2) Il{oao roAzrnbmoro BuKop}rcraHHfl oxapaKTepLBoBaHLIx B aura 6apnnurin :

- gK Bu AyMaere, qlr € flepcrreKTr{Br.r Aff BI4KopI{craHH.fl .qocniAxynauzx Barura 6apnur'rrin

(:orpervra fbl2S) Anr rnB[AKoro B]r3HarIeHHt KoHqeHTpaIIifi 6imin, tK, Hanp[KJIa,4' 3

BIrKopLrcraIrHlM po3ulrlry Bradford?

Berc.rriq TersHa O.nerccanApinHa, AoKrop 6iororiqHllx HayK, crapurufi AocdAnm, npori4nrafi

nayronuft cninpo6irnzr< ni4girry 6ioxirr,rii rra'sgis Iucruryry 6ioxinrii irl. O.B. IlanlaAina HAH

Yrpaiuu lea4ura

l. Br,r rro1rgulJrlr, qo nassuicm ri4porc[JlbH]Ix rpy[ y 6enseHosux Qpanraenrax, nopinHflHo 3

MeroKcunbHr,rMlr sarrriurraxaurz, cyrreBo ui4uaqye (fnyopecqenrny eiAnoniAr rrp]I

nsael,{oAii e rryrrrei.uoB}IMl,I KLIcJIoTIIMI,I (^Q =280 upotuAQ =7|). .flxi rrlexarrigurr

rrorcHrororb BnJrlrB rigpoxcunrHlrx lpyr Ha s6iflErrennr (frryopecqenruoi siauosi,qi?

2. B po6ori ncraHonneHo, rqo orrr{MaJrbHraft po6ouuft Aiauagou KoHIIeHTparIifi 6apnnura fbl28

craHoBr4Tb 0,2-2 pM. -fr BIa snaNaere, rqo ni46ynaerrcfl,npu KoHIIeHrpaIIirx uuNue 0,2

pM a6o BIdIrIe 2 pM?

3. -firqo norpi6uo 6yno 6 rroKparru.rrrz fb128, rxi crpyxrypui rvro4u(firaqii Bz 6 eanpororryBanl'I

i uolry?

4. flxi (parropz Moxyrb o6uexynau.r BkrKopI,IcraHHt fbl28 y rpaKrrtlnift la6oparopnifi

npaKruqi?

5. Bn lporecryBatu fbl28 Ha ABox auunixonax, q]I BBzDK ere, Iqo qboro AocrarHbo Ant

y3aftrnbuerrHr, rqo rarufi "rr,riuiuarnnutrt ua6ip" 6yAe Aocrarnirr,r Ant Hacrylrnoi sanilaqii

inlrrax pisnnx lot<ycin - HanpHKJI4,4, s pisnr.rrr,r GC-sN{icToM, AoBXnHoro?

6. rlu po3rnrlurnu Bn, qo neeni 6apnnnrur Mo)Kyrb 3n'.r3yBatllct He Jllrlrre s ,{HK, are ft g

KoMrIoHeIrraMrI pearqifuoi cyniui (Mg', 6y(bep, nouirrlepasa, coli) ?

1)

2)

3)

4)



7. IIIoAo upaKTlIttrIoi cxnaAoeoi AaHoro AocniAxen:Flfl, a caue iunopTo3alle)KHicri' ro 'ilI
orlinrosarr Bu napricrb crHTe3y fb128 qo6 nraropllcroByBarra ftoro saMictr KoMepqifiHl'Ix

anarorin?

lllnonapeur<o Bacnlr leoprifionnu, AoKrop xitui'rtrux HayK, rpo(becop' rpo(becop Ka(beApI'I

oprani.nroT xiNrii KziscbKoro HarlioHarbuoro yuinepcllTery irvreni Tapaca Lllenqema HaAaB

v:

1) Anomqix, c. 2, nartucayo: <BcranoBJreuo, Iuo B3aeMogix 6apnnrarin s 6iononirvreparrlu

cyrrpoBoAlKyerbcs cyrreBlrM rrp[pocroM inrencr'rnHocri(frryopecqenqii, rqo 3yMoBJIeIro

o6rrreNennsvr nnyrpiurHboMoneKynxpnoi pyxJll4Bocri xpouo(fopu. Hane4eHe rBepAXeHHt

e HerroBHr,ur,r i nenpanr{JrbHo olucye pe3yJlbrarl4 po6orlr. flo-neprne, IIe Bxe AaBHo niAon'ruft

(farr, ilIo B3aeMo4ix 6ararrox 6apnunris g 6iononirrlepauu cyrpoBoAllcyerbct cyrreBrlM

rpupocroM inrencnegocri (lrryopecqenqii. Cave ua IIboMy npuuqrani ouronani'rficreHui

nprrKJraArr aererqii ix esael,roAii g noriruepaMlr: 6imarura, nyxneiuowlMl{ KIIcJIoraMI4 ToIrIo'

flo-4pyre, upupicr inrencunnocri Srryopecqenqii non'sgauzft He JIlIme g o6MexeHnsN{

<nnyrpirunboMoneKyJlflpnoi pyxnunocri xpouo(fopu' urc ft' si gNaeHueHHsM xilbKocd

MoneKyn BoAr,r B oroqeHHi xporrro(fopa 6apnuura. BoAa qacro BHocLIrb ronoeHllfi BKJIaA y

upoqeclr 6e:nurporyriurosanrHoi Aegarcrrasallii s6yaxenoro craHy opraHiunux 6apnuurir'

2) C. 3, HtlIIrcaIIo: <...ro4i tK rpr nsaeN{oAii s IHK (4iorca6opoHoB]Ix 6apnuurin)

$rryopecqentna siAuosiAr BLrflBvIIac6 cyrTeBo HlDKtIoIo (AQ = 0,8-3,2), a B oKpeMI'Ix

cloJIyK inrencrasHicrr (frryopeCqenqii, HaBIIaKLt, cltaltaJIa, u1O, firuonipuO, SyUOBJIeHO

rocureHH.flM arperaqii 6apnuur<in y ilprcyrHocri ,{HK> Tare uoscHeHHt e cyuninnuu' i

ToMy BlrMafae AoAarnosoi apryrr,renraqii. Tyr 6inrru iuonipnurr'l e qacrKoBe racinns

(frryopecqenqii nyrneinosuNdra ocHoBurrvrll ga rr{exanisuoru $oronepeHeceHHfl eneKrpoHy.

3) Prac. 1.1. He BKa3aHo crpyKTypy gauicuura R'

4) posail I uae rroHr{xeHy nao.rHicru. Bi4cyrHicrr pucyurie cuerrpin (frryopecqenqii s

oKpeMI,Ix BI4rIaAKax ycKJIaAHroe cnpuftnrrrr ruarepiarry'

5) y Ta6l. 3.1 (c. 68) nanegeno nignocni iHreHcueHocri (fnyopecqeuqii 6apnnurin ga onrlI'moi

rycrrrHlr po3rrr.rHy 0.5 - 1.15. BznuKarorb cyrvtrinz y rotlHocri qrax nuuipin, ocrinbru sa

TaKrrx yrraon $rryopecqenqir Ha MaKclrMyrvri cruyru ,[orJILIHaHHt' z6upaertcs si gNIeH[IeHoro

y 2 - 5 parin o6'elry ananirr.r.moi xonripru s Kroseri uopinufiro 3 orITI'IrIHI'IMI'I rycrI'IHaMlI

posvr,Iuy <0.1.

6) Hanzcano: <,{orroxsumosufi MaKclrMyM y cneKrpax [orJII{HaHHx 6apnnraris ft123 rafbl24

po3TarrroBaHufi, rtpu6t11r3Ho Ha rr,rx caMLIx Aonxunax xBtIJIb, Iqo fi MaKcI{MyM y [MCO, i

roMy Moxe 6yru ni4necenrafi Ao rofnr,rHaHur in4uni4yalrnux MoneKyn 6apnuzrca.>> Tyt ue

BpaxoBaHa Nroxnusicrb repneHAlarynxpuoi opieuraqii xpouo$opin y arperari, upu mift

Tex He gnriuroerrcfl rroJro)KeHHr MaKcLIMyMy y crleKTpi nomr'rnannx'

7) puc. 3.4 i 3.5, Ta6n141u 3.2. He nragani KoHrIeHrpaIIii 6apnnurin y locni,Uax. -flr nacliAor,

HeMoxJrlrBo epo:yrr,riTvr., 3 rrr{M cneKTpamni e$eru'I (nanpurna4, pisuzqr y onru'+rifi

rycruni pos.urny) nos'g3aHi - 3 arperalliero qr.r pisnuqero y KoHqeHTpauiflx.

8) Puc. 3.4 i3.5,Ta6rnus 3.1.2. AIIK y ,qocri,qi oAHo- rlz ABorlaHqtorosa?

9) y Ta6l. 3.3 (c. 39) i 3.4 (c. 93) HaBeAeHo niAuouri inrencnsHocri (firyopecqenqii 6apnnurin

3a ourr{rrurrx rycrEH poswurin 0.5 - 1.75. Bunw€Iorb cyuninu y roquocri qI'rx nuuipin,

ocrilrxu 3a raK[x yrrlon (pnyopecqeuqix Ha MaKcrlMyrr,ri crrayru [orJI]IHzurHt' slupaetscx zi

3MeHmeHoro y 2...5 pa:ir o6'euy ananirn.moi xorvripru n xroneri nopinn-rno 3 OIITI'IIIHI'IMLI

rvcrunarrau (0.1.



Pec_v,urarr ni4rpraroro ronocyBaurur :

<3ar> 5 sreHin paAur,

<<flporn> EgMae .urenis paau.

Ha ui,ucmni pesyrmrarin ni,ucpuroro ronocyBaHrrr pa3oBa cne{ianigoBaHa BqeHa paAa rlprcyA}Kye
c'ryninr AoKropa QirocoQii e rarryai 3HaHb 09 Eiouori-t ga cneuiamnicrro 091 Bionoris.

Ha nilcrasi pesyrmrarin ni,4cpu'roro roJrocyBanH.f, pa3oBa cneqianisosaHa BqeHa pa/.a

IIOCTAHOBIIJIA:

1. llpucymru Onercaq/{Fy I(A3AKOBy-KPABTIEHKy ctyniur AoKropa QirocoQii s rarrysi

3HaHb 09 - Eionori-fl, cneqiarmsicrb - 091 Eionorit.
2. PiInems pa:oeoi cueqianis oeanoi pa/tr 3arBePlprru.
3. lliarorysaru HaKa3 npo Bxqatry Onercas/lpy KA3AKOBy-KPABT{EHKy ALITIJToMa AoKropa

Qinocotfif Ta AoAarKa Ao Eboro enponeficrKoro 3pa3Ka.

BiAeosamrc rpancnqii 3txrrcry,4r.rcepmqii AoAaerbct.

fonona paeonoi cneqiarisonauoi nueuoi paAu Tersua CEP|ECBA


