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CropiHxa xypcy
Iur[opuaqir npo

Kypc
<BefilKlifi npaKruKla{) e gucqurduorc si cneqianrHocri 162 EiorexHororii
ra 6ioinxeHepir Arq rreprrroro pinux nuuloi ocairu, axa elrr,ra4aerrcr y VII
ra VIII ceuecrpax e o6cq:i 9 r<pe4r.rrin (4 xpe4llrra y VII ceuecrpi ra 5
rpe4rarir y VIII ceuecrpi) sa enponeficbKoro KpeAnrno-TpaucSepnorc
Cucreuoro.

Koporxa aHorauiq
Kypcy

HaeqarlHa 4lrcqnnlina <Be:rurlrfi npaKTuxla.r) nepeg6auae loua6leue
o:nafrourenn.s cryAeHTiB 3i cy'{acHuMr4 MeroraMr4 6iorexno:rorii.
uorexyrapnoi 6iolorii ra reneruqHoi inNeuepii. Oco6nunicrro Kypcy e re,
rrlo cryAerrrr,r cauocriftuo, a;re ni4 ronr.poreM BHKraAaqa, Br.rKoH)torb Becb
rrHKJr eKcnepr.rMenra:n nux po6ir - aiq po:paxyHxie i npuroryeanux
peareurin Ao iHTepnperaqii or-pr,rllaHux perylrrarin ra ooopMneHHr ix y
Qopui nporoxonie.

Mera ra uini rrypcy Meroro <Belaxoro [paKTzKyMy> cry4enrin-6iorexnolorin e Sopuyeanm
KoMrrJreKcHrrx EpaKTxtrHr.rx ),MiHb i HaBr{qoK po6ora : 6iorori.rumav
06'eKTaMn, cyqacHr.rM :ra6oparopulru o6aa4uauuxu ra MoneKyn.f,pHo-
reHerr4qHr{Mr.r fi 6iorexnoloriqHr4Ma MeroArMu 4ocli4xeul. llpaxrnr<ylr
cfiprMoBaHufi Ha po3BllroK yvriHur n;raHyaarH Ta npoBoAr.rrg noc,riANenu.q,
aHaJrisyBaru ii iurepnperyearu pe3yn;rarr4, 3acrocoByBarrl MeroArr
6iorexnolorii, uolexylrpnoi 6iolorii, ra reseruqsoi iuxenepii a
nparruvnifi 4irlrnocri cry4enriB y rany3i 6iorexno:rorii ra 6ioinxeuepii.
3angaunn (qiri) napcy
Teopemuuni 4i,zi
C$opuynarlr y crygeurin rpyrnosni 3HaHHs 3 cyqacHr.rx uero4in
6iorexuonorii, MoneKynrpHoi 6iolorii ra renerr.rwroi inNeHepii.
BuxoBarz posyvinur ocHoBHr-rx npuuqanis poboru : 6iorori-rnatar
o6'€KTaMa ra 6iorexHo,roriqH14Mrr npoAyKraMrz.
OsuafioMrlru i: uero4auz eu4ilelrHa rvixpoopraui:lrin ra nepBaHHoro
cxpuHiHry ix 6iorexuo,rorivuoro noreHuialy.
Pogxpurz oco6:rugocri vyrareHesy n pospo6qi npour.rc:ronux npogyrleurin.



aMr.t aMnnioiKaUii, BHAineHHf, ra

ra eneKTpr,rrrHoi TpaHcoopMarlii
H.

BaHHr BeKTOpiB ,.rs eKcfipecii
piNaNin.

n celerqii i 4o6opy MyraurHr4x ra

6iorexnororiquoro gocli4xennr: eig
iry ra orpopu,reHur petylrrarie.

eAoBr.rqa, peaKTrrBr.r Ta nocyA ant
xeHepHnx erccnepnveHrin.
HJr ra nepBrHHoro crpr,rHiury
BIIUI.

Tpft MaHHq MyTaHTHHX v i rpooprati:uin
ACTI{BOCT'MI4.

oMrrereHTHHX rcrirlrn ra npoBeAer{Ht
morpha.

3a6esnequru nuius.s flpoBoAr4Tr,r nr.r4ileuux nna:uignoi AHK y
npenaparuBHrrx xinrrocrrx, oqinrosaru i'i roHrleHTparliro ra rKicrr,.
Bi4npaqronarrl rexniry pecrpuxqifiHoro ana:risy lHK in silico ra in vitro.
Ogsafiolrlrru 3 MeroAaMr{ Br.r3HaqeHHr aKrlreHocri perolr6iuarmrrx
Qepueurie rnrcKo3ooKcrlAzt: u ta aprinazu.
C$opuyrarlr rounerenrricrr y :acrocynanni e:rerrpo$opery 4aa ana.li:y
.IIHK i 6imis.

Rounemeamnicui 4ini
Pornuupv 3aarHicr6 Ao [naHyBaHHc ra fipoBeaeuus er<cnepraueHria y
ra:ry:i vorexy:r.rpHoi 6iorexuo,rorii.
Posnuuy"rz nviunr aualisynaru uayroei ny6lixaqii ra inrepnperynaru
orpralrani pe:y:tbrarr.r y KoHTeKcri arryalrurax 6iorexnoronqHr,rx 3aB,uaHb.
Hasqurr4 o6po6ui Ta iHTepnperarlii erccnepuveura.,rbHr4x Aanr.rx, ni4roronrli
uayxoaux snirin.
Braxoearu Kynbrypy po6orr4 B na6oparopii: 6e:nery, crepr,rltuicrr,
IlpaBr4nbne Br.tKopr,rcraHHr o6,ra4uannr ra xiuivHr.rx peuoeuu.
Cnpa.rrlr Qopvyrannro KoMaHAHxx HaBI4qoK ni4 vac nurouaHHs fDynoBux
ra6oparopnzx sangaHr.

Jlireparypa 4.na
BUBIIEHHq

gncqlrnrinr.r

3lricroefift vogy;rr 1.
Biorexuo,roriqui nrero4u crcpuninry ra po3po6KH rrpoMncJroBHx

npoAyrleHTiB
Easona

1. @e4openxo B.O., Ocram 8.O., fonvap M.B., Pe6eqr IO.B. Bemxuft
npaKTaKyM 3 reHerr.rKr4, reuerr4qHoi iuxenepii ra analirvquoi 6iorexgonorii
uixpoopraui:uie. Jlrsie: Bu4aaullvui qenrp JIHY iNreni IsaHa @pam4
2007. -279 c.
2. Rai R.V., Bai J.A. Natural Products from Actinomycetes: Diversity,
Ecology and Drug Discovery. - Springer N ature, 2022. - 522 p.
3. Karthik L. Protocols of Actinomycetes: Microbiology to Gene Editing
Edition: 1. -Boca Raton, Florida: CRC Press,2024. -376p.
4. Seidman L.A., Moore C.J., Mowery J. Basic Laboratory Methods for



Biotechnology. Textbook and Laboratory Reference. - Boca Raton: Taylor &
Francis Group, 2021 . - 1 21 0 p. hfips : I / doi.or s/ | 0. 1 20 1 I 97 80 4292827 99
5. Reeves A. In Vitro Mutagenesis: Methods and Protocols. Series: Methods
in Molecular Biology N01498. - Humana, 2017. - 193 p.

.llonouia<na
1. Maprnueuxo O.I. Mero4z uolerylrpuoi 6iorexnolorii.
Jla6oparopnzft nparruxyrra, Kuie: Ara4erunepiogura, 2010. - 232 c.
2. Seidman L. A., Kraus M.E., Lietzke Brandner D., Mowery J. Laboratory
Manual for Biotechnology and Laboratory Science. The Basics, Revised
Edition. - Taylor & Francis Group, LLC, 2023. - 444 p.
https: I / doi.or sl 1 0.1201 197 81 0033 607 42

3uicronnlrfi MoAyJrb 2. Mero4n ra rexuixr.r aun.niQixaqii', rugi.neuur ra
ana.niry.{HK

3uicronufi Drogym 3. KoHcrpyronanns ra auari: nrraMie
r'rerurorporlnr.rx gpir|(Axin O g ataea po lymorpha, sgaruux npoAyKyBaTrr

rerepo,rorivui 6furru

Eagona
1. Green M. R., Sambrook J. Molecular cloning: a laboratory manual / J.
Sambrook, E. Fritsch, T. Maniatis - [ath ed.]. - Cold Spring Harbor
Laboratory. - 2012. - 2028 p.

2. Escherichia coli, Plasmids, and Bacteriophages / Current protocols in
Molecular Biolo ey. - 2021.
https://currentprotocols.onlinelibrary.wiley.com,/ doi/toc/I0.1002/ (ISSN) 1934-
3 64T.EscherichiacoliPlasmidsandBacteriophages
3. Escherichia coli - RecenL Advances on Physiology, pathogenesis and
Biotechnological Applications / Edited by Amidou Samie. - InTech Open. -
2017. https://www.intechopen.com,/books/5493. https://doi.org/10 .5772/63146
4. Ldbs AK, Schwartz C, Wheeldon I. Genome and metabolic engineering in
non-conventional yeasts: Current advances and applications. Synth Syst
Biotechnol. 20 1 7 Alg 3 l ;2(3) : 19 8 -207. doi : 1 0. 1 0 1 6/j.s ynbio.2O t7 .08.002.
5. Non-conventional Yeasts: from Basic Research to Application / Edited by
Andriy Sibimy. - Springer Nature, Switzerland AG. - 2019.
hftps:/idoi.ore/ 10. 1 007/978-3 -03 0-21 I I 0-3

3Microeuii MoAyJrb 4. flplrx.nagHa 6iorexuo,roris i reuouixa
uircpoopranirruir-nporyqenrie cneqia.niroeauux trera6olirin

Easosa:
1. Walsh, C., & Wencewicz, T. (2016). Antibiotics: Challenges, mechanisms,
opportunities (2nd ed.). ASM Press.
2. Reese, R. E., & Betts, R. F. (1993). Handbook of antibiotics (2nd ed.).
Lippincott Williams & Wilkins.
3. Sass, P. (Ed.). (2016). turtibiorics: Methods and protocols (Methods in
Molecular Biology, Vol. 1520). Springer New york.
4. Bhattacharjee, M. K. (2016). Chemistry of antibiotics and related drugs (lst
ed.). Springer Cham. https://doi.org/ 10.1007 197 g-3-319-407 46-3.
5. Ratledge, C., & Kristiansen, B. (Eds.). (2006). Basic biotechnology (3rd
ed.). Cambridge University Press.
6. Taurino, C., Frattini, L., Marcone, G. L., Gastaldo, L., & Marinelli. F.
(20ii). Actinoplanes teichomyceticus ATCC 31121 as a cell factory for
producing teicoplanin. Microbial cell factories, 10, g2.



https:i/doi.org/10. 1 1 86/1475-2859- 10-82.
7. Yushchuk, O., Kharel, M., Ostash, I., & Ostash, B. (2019). Landomycin
biosynthesis and its regulation in Streptomyces. Applied microbiology and
biotechnology, 103(4), 1659 1665. https://doi.orei10.1007/s00253-018-
09601-1.
8. Blin, K., Shaw, S., Vader, L., Szenei, J., Rettz, Z. L., Augustijn, H. E.,
Cediel-Becerra, J. D. D., de Cr6cy-Lagard, V., Koetsier, R. A., Williams, S.
E., Cruz-Morales, P., Wongwas, S., Segurado Luchsinger, A. E., Biermann,
F., Korenskaia, A., Zdouc, M. M., Meijer, D., Terlouw, B. R., van der Hooft,
I. J. J., Ziemert, N., ... Weber, T. (2025). antiSMASH 8.0: extended gene
cluster detection capabilities and analyses of chemistry, enzymology, and
regulation. Nucleic acids research, 53(W1), W32-W38.
https/do:i.qg' 1 Q-[ !93/nltlekafj 3 4.

,{ononrixna:
1. Yushchuk, O., Ostash, I., Vlasiuk, I., Gren, T., Luzhetskyy, A., Kalinowski,
J., Fedorenko, V., & Ostash, B. (2018). Heterologous AdpA transcription
factors enhance landomycin production in Streptomyces cyanogenus Si36
under a broad range of growth conditions. Applied microbiology and
biotechnology, 102(19), 8419-8428. hups://doi.orq/1 0. 1 007/s00253-01 8-
9249-1.
2. Yushchuk, O., Berini, F., Zhong, L., Rrickert-Reed, C., Bemasconi, E.,
Bartolone, L., Busche, T., Kalinowski, J., Siissmuth, R. D., & Marinelli, F.
(2025). A rare peptide scaffold in kineomicins, the glycopeptide antibiotics
produced by Actinokineospora auranticolor DSM 44650. Communications
chemistry, 8(l), 134. https:/idoi.orq/10.1038/s42004-025-01534-x.3.

Tpusaricrr Kypcv Ana cenecrpu.
O6car xypcy 3ara:rrsufi o6csr 270 foAr.rH, 3 vux 176 ro4un :ra6oparopnrx san.rrr ra 94

ro4ranu car,rocrifi uoi po6orra.
OvirynaHi

pe3y,'rbTaTH

HABqAHHC

Ilic.nr :aeepnreHHs 116oro Kypcy cryAeHT 3qo6yge:
3aaawt:

. cyqacgr.rx ureroain 6iorexnonorii, ruonexynrpnoi 6ionorii ra
reuerr,rvnoi iuxenepii.

. npunulrnis po6oru : 6io:rori.{Hr-rrdr.r o6'erraur.r ra 6iorexnororiqrr.rlru
lpoAlrcaMa.

. MeroaiB sr.rai,leHHq vir<poopraH irvin ra nepBuHHoro cxpl.ruiHry
ixutoro 6iorexso:roriqsoro no'reuqiany.

. oco6rlreocrefi vyrareHery n pospo6qi npoMucnoBr.rx npogyrleHrin.

. nexaniguin xiniqnoi Ta eneKTporpaHc$opuaqii rniruu 6axrepifi i
.qpixAXiB;

. niaxoAie Ao KoHcrpyroBaHHr eerropin ercnpecii Anf, orpr,rMaHHs
rerepolorivHnx 6ilxia;

. MeroaiB eu4ilenur, oquqeHHr ra riruxicHo-qxicuoro analisy
Hlx,reiHosux xuclor i 6inrcie;

. ocHoBHux Mero.Uie arr.rn:ridixaqii ra auanisy ,{HK, nplrnqunn ik
3acrocyBaHHq y 6iorexnonorii;

. npprnqunis oprani:aqii .ra6oparopnrlx 4ocri4xent: Bir
fipuroryBaHHr cepe.4oBnur i peaxtuein 4o orfoprralenur Ha)'r(oBr.rx
:niris.

Vuiuutt:



. [poBeAeHHs 6iorexnororiqnoro Aoc:riAxeuHs BiA nigroronru
peareurie i :pa:xin 4o anani:y ra o$opulenux pesylrrarin.

. BHAineHHr ra nepBHHHoro cxpuuiury npupoaarx v inpoopraHisvis.

. npoBo.lHrH MyrareHe3,qrc orpHMaHHr vy"raHria virpoopranirvie i:
noKpaIIIeHr.rMr.r 6iocznrerr,rqHraN4I,I BracrllBocrlMu.

. roryBarlt cepeaoBrrqa, peaKTr,rBn ra fiocyA Ans 6iorexuorori.rHr.rx,
uo:rerylxpno-6iororiqHzx i reHHo-inxeHepHux excnepuuenrin;

. o'rprrMyBara xolrnerenrsi r,rirrnz E. coli ra O. polymorphma
npoBorl-rrr.r ii reueruwy rpaHcQopMaqirc;

. nll.qintrtl nra:ui4ny AHK y fipenaparuBHax xi:uocrqx ra
oqinrosanr i-i qricrr, 3a AonoMororo cnexrpo$orouerpii ir
e:rextporfopery;

. BuKoHyBaru pecrparqiftnufi anaris ,,{HK (in silico n in vitro);

. BI43HAIIATH AKTUBHICTb perou6inanruux $epnrenrin
(uloKo3ooKcl4qa3r,r, aprinasn) B KynrTypanbHr,rx pi4r.ruax;

. IPAqIOBATE Y CTEPUNbHIAX }N4OBAX, AOTPI-IMYIOIIIICb NPABI,IJI

6io6esnerr;
. o6po6nrrr.r eKclepr.rMeHTanrni aani, tpopuyraru Br4cHoBKr.r ra

oSoplrmonaru :nirlr. inrerpynaru reoperu'rui 3HaHHr ra npaxru.rni
HaBuqxr4 ans rrpoBeAeHHr 6iorexHo:roriqnnx 4oc,rigxeul;

. 3acrocoByBaru cyracai 6iorexno:roriqHi, r*loleryl.npno-6io:roriqni ra
renerrzqui MeroAn Ant crBopeHHt perona6inanrsux rrrraMlB-
,h^trr^ra--i-.

. Kpr.rrrrqHo analisynara pe3ynbrarrr excneprauenrin, BrlflBlre-trl
noMHJrKr4 ra rtponoHyBarr.{ runrxu ix ycyHeHHr;

. flpaqroBaTr,r y rouan4i, po:no4ilaru o60e',rgKr.r Ia HecTr]
gilnoniAa:nnicrb 3a Br4KoHaHHr Jra6oparopnux 3aBIaHb;

. rorpr.rMyBarrrcx npunqunie ara.qelriqsoi Ao6po.recHocri ra Hayrcouoi
err.rKa flpu Br.rKonanni upar<rlrvnux po6ir i o$oplueHHi pesyltrarin.

Be:rr.mrfi npar{Tr.rK}'r{ sa6esnevye :4o6yrrx y cryAeH.lB HacrynHrrK
3aftrnbEr4x i Qaxonux KoMnereuTHocreft ra nporpalrunx peyllrarir
HaBqaHHq nepe46auenvx oceirnro-upo$eciftHoro aporpzMoro 162
<Eiorexno,rorii ra 6ioiHxeHepir>:
3K01. 34arnicrr 3acrocoByBarr, 3HaHHs y npaKTr.rvnux curyaqirx.
3K02. 3aaruicrr 4o nuctrr.roroi ra ycnoi xouynixaqii yrpainclxoro uonoro
(npoQecifinoro cnpruyraHHr).
3K05. 34aruicrr BqHrHc.s i onoroAisarz cyqacHr.tMr4 3HaHHrMr4.
3K06. Has qKra raificHeuHc 6erneqHoi aignrHocri.
@K1. 3aarnicrt Br.iKoptrcroByBarr4 3HaHHr 3 MareMaruKr.r ra $isuru n o6c.r:i,
neo6xiaHolay Arq aocrrueHH.s inuvx pesylrrarin ocrirnroi nporpauu.
@K2. 3aarnicrr BlrKopacroByBarz rpynroeni 3HaHHs 3 xilrlii ra 6ionorii s
o6cr:i, neo6xiAHoMy AJUI .4ocrrHeHHs inuzx pe:ymrarig ocnirsroi
IIporpaMr.r.
(DK4. 34aruicru flpaqroBarr.r s 6iorori.{Hzr\.ru areuraMr,r, BrlKopxcroByBaur4Mr,r
y 6iorexuoloriynux flpoqecax (uirpooprauisuu, rpu6u, poonHHH, TBapv:aH,
eipyo-r. or<pevi ixH i rovnoueuru).
OK5. 3Aarnicrr, slificHronaru ercnepuueuralrni AocnrAxeHHr 3
BAocKoHaJIeHHr 6ioloriqnrx arenrin, y rolry .rzcli Br,rKJrEKarH suinrl y
ctpyrrypi crralKoBoro aflapury ra Syurqionaaruifi arrranHocri 6ioaoriqnrx
areHris.



(DK6. 3aarnicu npoBo,ur,rru auani: cupoeunlr, rrrarepia,rie, naninnpoayxria,
qinsonr.rx npo4lxris 6iorexuorori.nroro eupo6nlrqrea.
(DK1 3. 3aarsicrr oqiHrosaru erf errunnicrr 6iorexnoloriqnofo fipoqecy.
@K14. 3.qarHicrb BHKopHcroByeau cyuacui aerovaruloeani cr,rcreMr,r

ynpar:riunx nupo6nuqrnou 6iorexnoloriqnux npo4yxriu pi:noro
IIpH3HaqeHHr, ii rexnivne, alropuruivne, inQoprraaqiftne i nporparvrue
sa6ene,renn-r 4nr nupiureunx nporf ecifi uux san4aur,.
@K16. 3aarnicrb BuKopacroBysatu 6asu AaHvx flpo resoMr.r rctBax
opraui:uie, iini nporeour, 'rpaHcKprrnroMrr rotqo flpu n,rauyeauui,
rpoee4enni Ta onruMigaqii 6iorexuoloriqsax AocliAxenr,
Br4Kopr.{croByBarn MeroAr.r 6ioinQoprr,rarzru gax po:po6xu 6iorexnonorifi.
OKl7. 3aarsicrb nnaHyBarh i npoeo4aru .qocriar.r I rcoucrpy+oaauHr i

BuBqeHHr rpaucreHuax opraniauin 3a AoloMororo uero4in x,rirunnoi i
reneraqHoi inxenepii, anaaisy,aarrz ixHi pe3ynbrarr.r, a raKox onparlboByBarr4
cnoco6a Br4KopncraHnr rpaucreHHrrx opraui:lrin y 6iorexno,rori.rx.
@K18. 3aarnicrb rrlraHyBaru ra rrpoBoAr.rru AocniAu ri crnopenn.r, Br.{BrreHHt
i :acrocyranu.r uauolrarepiaain y 6iorexnonorii, a raroN Bu3Harrarr.r
e$exrurnicrr ixHr,oro Br.rKopr.rcraHHr.
(DK19. 3aaruicrb nnaHyBarn i npoao4uru aocniAra 3 oaepxaHHr, eHsqeHn.f, i
3acroclEaHHr tfep:raeirruux npenaparin, pospo6aeunr lrero4in iNrMo6iaisaqii
Qepveurin, rnirxnnux crpymyp ra x,rirun, olparlboByBarr.r 6iorexnonori.nri
Ilpoqeca : ii naropucraun.rlr.
@K20. 3aarHicrb nnaHyBarr{ i npoeo4uru eKcnepnMeHrr.r 3 onparlrcBaHHq
6iorexnonorifi Ar.[ oqiHroeaHHr craHy npupo4Horo cepeAoBrzua, 3o(peMa,
nornKoAxeHoro y pe:ylsrari BoeHHr4x 4ifi, ni46opy ra BAocKoHaJTeHHt
6ionoriqsux areHrie i npoqecin 4na 6iopeveliaqii npupoguoro cepeaoBr,rqa,
6ior<ourepcii opraHivnoi cupoBr4Hr.r i ri4xogin y 6iona,rueo i 6ioyrunisaqii
sa6py4nronavin aoexirr.fl 3 ypaxyBaHHlM npr.rnqanin :6epexennr ra
oxopoHH HaBKoJrHrnHbofo cepeAoBrrlIIa.
@K21 . 34arnicr6 [JraHyBarr4, oqiHrosarn ra npoBoAr4rr.r aocniAr.r si
crBopeHHs, BriBrreHur i :acrocyeauur 6iorexno:roriii 4:rx sa6e:leveHu.r
norpe6 O6oponuo-npor'.rucJroBoro KoM[neKcy Yxpainr.r, 3oxpeMa,
clrpoBr,rHoro AJrr Br.rroroBJrenn-r ronapin sificmonoro [pr.r3narreHHr ra
noqniftnoro BrlxopucraHHs.
fIP03. Buirr po3paxoByBarr.r cKJraA [oxrrBH X cepeAoBr{r]t, Bt3Haltarpl
oco6rueocri ix npuroryeauur ra crepu:risaqii, s.qificurosar{ KoHTponb
.nxocri cupoeunu ra rorosoi npo4yKqil Ha ocuosi 3HaH6 rrpo Sisuro-xir'rivui
eracrusocri opraHiunux ra neoprauiunux peqoBrrH.
fIP06. Brriru Br,Bnaqarr4 ra auar'isynaru ocrosHi Qisaro-xirraivni nracrrlsocri
opraHlr{Hux cnon}'K, tqo BXoA.{T6 Ao cKJraAy 6ioloriquux areurin (6irl r.r,

nyrneiuoai Kr.rcJrorr.{, ByfneBoArr, niniau).
lIP07. Buiru 3acrocoByBarrr 3HaHHr cKJraAy ra crpyKrypr{ xliruH pi:ullx
6iororiquux areurin g:rr BII3HarteHHt oIITI4 MaJrr,HI4 x )laoB KynbrHByBaHHq ra
noreHqlany BuKopr{craHHr goc:ri4xyeauax x:rirau y 6iorexnonoril. fIP08.
Bnirlr alrgi:rrru 3 npr,rpoaHr.rx cy6crparir ra i4en'nrQiryrarr.r
uirpooprauisuu pi:uux cucreuarrrqHr.rx rpyu. Busuavarn uopfronoro-
rynrrypa-nrni ra rfisionoro-6ioxiui.{Hi n:racrusocri pisuax 6io:rori.*rrx
afeHTlB.
IIP09. Buiru cK;raaarr.r 6asosi roxusHi cepegoruula Arur BHporrIyBaHHt
pisuzx 6iolorivnr.rx areHrig. Oqinrcearu oco6rutsocri pocry 6ionori.nrux
arenrin na cepe4onuqax pisnoro cttrta4y.
IIP 10. Brrrirz flpoBoAzrr.r eKcn 3 METOIO



BH3HaqeHE.f, BrrnHBy 0i3r.r(o-xiMirrHr.rx ra 6ionorirrHr.rx $arropie soeHirlHsoro
cepeAoBarqa na xr.rrre4irlrnicrr rcrirltr xunux oprauisr,ris. lIPl 1. BMirr
:Aificrrcearh 6a:oei reHeruqsi ra quroloriqui 4oc,ri4xeuux 3

B.qocKoHaJreHHr i niAnurqesss 6iocrsreruquoi saarHocri 6ioloriqnrx
areHris g ypaxyBauHrM npzurlunin 6io6e:nerrz, 6io:axucry
(iugyxoeaulrfi MyrareHe3 3 BrlKopxcraHH.sM $isuvnux

TA

I

TA

i

6ioerura
xirrriqnsx

MyrareHHr.rx tfarropie, ni46ip ra HaKo[zqeHHr ayKcorpo$Hrax ruyrau.rin,
rrepeHeceHHr reueru.*roi iuQopNraqii rouo).
fIPl 1. Bruiru :4ifiorronaru 6agoei reHerra.{Hi ra rlurolorivui Aoc:rilxennq s
BAocKoHaJreHHr i niAsraqeHHs 6iocunreruqnoi s.4arHocri 6ionori.nrux
afeHrlB 3 ypaxyBanHsM npr.ruqania 6io6e:neru, 6io:axucry
(tu4yxonaHuri MyrareHe3 3 Br.rKopr4cranHrM rf islruuux

6ioeruru
xiniwrux

MyrareHHr.rx $arropie, ei46ip ra HaKonr.rqeHHs ayr<corpoQHr.rx uyranrin,
nepeHeceHHr reneruvuoi iHQopMaqii roqo).
fIP12. BaropucroB)'rorrri uixpo6iolorivni, xirr.riqiri, <fi:r.rwri, @i:ar<o-xiruivni
ta 6ioxiui.rui MeroAr.r, suriru s.qificHroearu xiuiqrufi KoHTponb (ua:navenur
xon4eu,paqii po3qr4rriB 4esiuQiryna:rurEx saco6ie, rvrpyBanr,Hr.rx afeHriB,
r<ouqenrpaqi'i rounosesrin noxr.rBHofo cepeAoBurqa rorqo), TexHonoriwrufi
KoHTponb (xouqeurpauii Axepen Byrneqro ra a3ory y xynsrypanruifi pi4llui
ynpoAoBx flpoqecy; rouqenrpaqii qilronoro npo.uyKTy); uir<po6ioaorivnnii
KoHTponE (ezsuaveuH.r uixpo6io:rorivnoi qvcrorr4 rroxr.rBHr{x cepeAoBurrl
nic:r-r crepu:ri:aqii, lrixpo6iolori.rnoi . icrorr4 6ioloriqnoro areura rorqo),
uixpo6ioloriuHoi -rr,tcroru ra crepr.rnbuocri 6iorexHonori.ruux npogyrrin
pi3Horo rlpu3Ha-reHHr.
lIP20. Buiru po3pzxoByBarr4 ocHoBHi Kpr-rrepii oqiurlr erferrznuocri
6iorexnorori,lHoro npoqecy (napauerpu pocry 6ionoriqur-rx areHrin,
ureu4xicrr cr.rHTe3y r1i:uoeoro nporyKTy, cr.rHTe3yBanbHa 3aarHrcrb
6iorori.{Hax arenrin, er<oHoMi.ruuri xoeQiqieur, nrxi4 qi:ruonoro npoIyKTy
ni4 cy6crpary, npo4yr<rueuicrs, eapricrr rroxuBHoro cepeAoBurr{a rollo).
tIP24. Buirz ropacrye atucs 6a3aMu AaHLrx, B sKax 36epiraerbc,
inSopuaqir npo reHoMu xunzx opranislrin, iiui nporeouu, rpaHcKpr.rlroMrl
Torrlo npr4 rrnaH)tsalFi, nponegeuui ra onrr.rNrisaqii 6iorexnoloriqrzx
gocnigxenr, BrrKopucroByBaru MeroArr 6ioin$oplrarvru 4nr pospo6rrz
6iorexsolorift.
fIP25. Buirz nnaHyBarrr i npono4urlr AocniAr.r 3 KoHcrp),roBaxH.,{, Br{BqerrHr,
ce:rerqii Ta :6epirannr rrrraMiB ruixpooprauisrr.rir - npoMr{cnoBr,rx
npo4yqeHrin r<ouepqifiuo Bax;rr.rBr.rx 6iorexnoloriqnlrx fipoA]xriB, y roMy
vucni rpaucrenuux oprauisl.ris :a aouovororo Nreroais rc,rirusroi i
reHerfi.{Hoi iHxeHepii, anani:yaarz ixsi pe3ynr,rar}r, a raKox orrparlboByBarH
cfloco6a ix e$erruenoro Br4KopHcraHHr B Mexax 6iorexsolori-nux
BI'IPO6H14IITB.

IIP27. Brraitu nnaHyBarn i npoeo4nra Aocniar..t 3 oAepxaHHr. ane.reHHs i
3acrocyBaHur rpepueurnux npenaparir, po3po6neHHs MeroAiB irr.rrrro6i:risaqii
Qeprr.reurir, r.rtirr.rnnnx crplrayp r:a r,rirar, onpauboByBarr,r 6iorexHorori.{Hi
trpoqecr4. 3 ii wrxopucrauurna
lIP28. Brrliru flnaHyBarr.r i npono4ura ercnepr,rMerrrr.r 3 orrpaqroBaHrur
6iorexro,rorifi 4nr oqiuronanu r craly rlpupoAHoro cepeAoBuqa, 3oKpeMa,
norrrKoAxeHoro y pe:ymrari BoeHHvx aifi, eia6opy ra BAocKoHiureHEq
6ionoriqnrx aren:rie i npoqecie 4nr 6ioperr.re4iaqii npr.rpo4uoro cepeAoBnrqa,
6iorounepcii opraHiqHoi cupoBr.rHt4 i niaxoain y 6iona,rnno i 6ioyl.rnisaqii
3a6pyAHroBa.{iB Aonxills 3 ypax}BaHHqM fipr-rHqrrniB 36epexeHH.f, ra
oxopoHr4 HaBKoJrIIIIHbOf O



IIP 29. Buiru finaHyBarlr, oqinroraru ra flpoBoAurri Aocnirn :i crnopeunx,
BEBrreHHs i racrocynann.r 6iorexnonorift 4n.r sa6e:neueuur norpe6
O6oponno-nportncJroBoro KoMnneKcy Yrpaiua, 3oKpeM4 cr,rpoBr{Horo Ans
Br,rroroBJreHHr rorapir siftcrKosoro rrpH3HaqeHHr ra nogrifiuoro
BI4KOPIICTAHH-'I.

Kmo.roni c.nosa Eiorexnonori.*ra pospo6xa, nepaunnuft crpraninr, arruno6arrepii,
uo,roqsoxacni 6arrepii. .{pix.4xi. M}TareHe3. reHerHqHa iHxeHepia.
v ircpoopraH i:v n-npoA),ueHrr, perov6iuaurH i 6i,rrcra. 6iorexuororivni,
Mo,reKv,'rcpuo-6io,rori,.rui ra reuernqsi Mero,nH.

OopMar Kypcy Oqnlrfi.
flpoae.4euu.r noHcy:rlrauii alr Kpar{oro pog}rvriHHs rev

Terrru HaneAeHo y ra6,'r. I
Iligcyunoeufi

nonrponr, dop*ra
3a:rirr.r y riuqi VII i Vm celrecrpin.

Ilpeperni:nrN Fa:osi gHaHHs ra n*riHHn, Heo6xigHi 4Jr Kypcy
1, 3azanuna fionozia ma.uixpo6ionozin

. 6yaoea rcrirunu npoxapioria i eyxapiorie;

. ocHoBHi rf i:ionoro-6ioxiuiuni npoqecn n nixpooprani:lrax (picr,
no4ir, rnrera6odsu);

. ocHoBr.r po6oru : rtrirpoopranislrauu (acenrma, crepunbnicrr,
Kynbrypn 6arrepifi i apiNaxir).

2. fenemuxa ma .MoneryntpHd 6ionozin
. crpyKrypa ra @ynrqii [HK, PHK i 6i:rxio;
. ocuosHi eranu pen:riraqii, rpancrpunqii ra T pancnrrlii;
. nplrHrll{n}r perynrqii ercnpecii reHin;
. noHrTTr npo n:ra:uiAu, BeKTopr{ Ta feHx-penopTepr4.

3. Eioximin
. tfepueHru ra ixHi eracrasocri, Qeplreurarunna arrnsnicrl;
. 6i:rxoeufi cxlaA rrirus i uero.qu ix aua.ni:y;
. noHrrrr npo uera6oniuni urlrsxu ra ix perylrqirc.

4. Jla6opamopni naeu,rxu (nonepednifi pieenl
. 6agogi rexniru po6ona n la6oparopii (nineryaannr, crepzntuufi

nocya. po6ora : uixponinerKaMu. ueurpn$yravr-r,
cner<r'po ([ ororraerpanu) ;

. npaBana [pHroryBaHHs po3quuin, 6yoepin, cepeAoBr.rq;

. 3HaHH.fl npawu rexuiru 6esnerr4 ra 6io6esneru npu po6ori :
l.ri xpoopraniruarrara.

5. InQopna4ifina nidzomoexa
. 6agosi HaBuqKn po6oru s 6ioiuSopruaru'uur,ru oruafiu-pecypciuu

(Hanpuxnag, norrrlx HyKneora4Hux nocai4onuocrefi, 6asu aasux
renin ra 6i:rxis):

. uinilra.nrsi HaBurrKrr rolrn'roreproi rpanoruocri (MS ExcelAVord,
rpaSiuui peAaKropu Ans o$opr'a:rennr perylrrarie).

Haeva.nrni uerogr.r
.ra texnixn, nri

6yryrr
BrrKopucToByBaTr.tcg
rig vac elrr.nagaHuR

KYpCy

BuxonanH.r la6oparopnux po6ir, noscueHHs i: :acrocynauuxrrl
iruocrparuenoro uarepia,ry; 4euoncrpaqii HarypzrnbHr.rx o6'errin; po6ora n
Inrepner; cruraAaHHr rpa@ivnrrx cxeu; cauocriftna po6ora 3 AolarKoBoro
HayKoBoro $axoaoro nireparyporo; BuKoplrcraHHr :o6paxyna,rrnrx
noci6nuxie; Br.rKopr'rcraHHr npo6:reuuo-notryroeoro Meroay; 6eciga;
Ha)fioBa .rr.rcKycirl o6roeopeHur o.4epxaHHX pe:yllraria

Heo6xigHe
o6.naguanna

Ila6oparopnufi flocyA i rrJracrr.rK, .{o3aropu gr'ainsoro o6'euy, niuerxlr,
cnerrpoSorouerp, 6orc 6io:roriqHoi 6esnerc4 gnr po6oru B crepr4rbnr.rx
yr{oBax, qenrpu$yru, na6oparopni Barrr, TepMocraronani uadu, aBToKJraB,



peaKTHBr.r, nepcoHanbHufi KoMn'rorep, 3afaJIbHoBXI{BaHi xoun'rorepai
nporpaMr,r fi onepaqifiHi cficreMr,r, npoeKrop

Kpurepii
oqiuroeaHHs
(oxpeuo q,ra

KO)I(HOTO Br-rAy

nan.ra.nrnoi
gir.rrnocri)

OqiHronannr 3HaHb cryAeHTa sqificnroerrcs sa 100-6anruoro rrrKirJroro.

Marcnvarlna xillr<icrs 6anie npr ouiurcsauui :uaHl cryreuria r
4r-rcqun:riua, rKa 3aBeprrryerbcx :anircolr, craHoBr.rrb 100 6arie.
fli4roronxa go po6orlr, ii xapaxrepracruKa ra po3Kpr-rrrr nptznrlany MeroAy,
xo4y po6oru oqinrcerr,cq e 20 6a,'rie.
3a neroaz.rHicrr suxoHauHs ra6oparopnoi po6orra oqiura cxragae 10 6anis.
3a :axucr suxoHaHoi ra6oparopnoi po6oru ra iurepnperaqiro orpr4MaHr.rx

aaHr.rx craHoBrrrl 20 6arie.
3a ni4cynroeufi :eir - 30 6anie.
3a ni,qnoniai Ha rturaHH.s 4o reoperuvnoi qacrtllala <Bemrr<oro [paKTrrKy{yD

-20 6aie.
AxadeMi,lna do6pouecnicmt. Po6orz s.qo6ysaqis e BuHrrKoBo
oparinalruuuu Aoc.:ri.qNensruu Lrn viprynanmvu. Xomi rfopuz
flopyueHHs axaAeuiqnoi Ao6po.{ecHocri (eigcy'rHicrr [ocr4naHb Ha
nr,rropzcraui axepena, Qa6pzxynanm axepen, cnr4cyBaHHr, BTpfraHHr y
po6ory iulrux acnipanria ra in.) ue ronepyrcrbcr. BusgreHus ogHax
ar<ageuiunoi ne4o6povecnocri n nuclMogifi po6ori e niAcraeorc rnr i-i

He3apaxyBanHr BriKJra,uaqeM, He3zrlrexno nig uaclrra6in nlariary vu o6uauy.
Bideidyoannn 3oHtmb, Yci cry4enru ni4ni4ltorr yci na6oparopni :aHqrrs
rypcy. Cryaenru Marorr, iuQopuynaru BfiKra4aqa npo neuoxlr.inicrt
si4ei.qaru 3ararrfl. CryaeHrH :o6oe'qraHi Aorpr,rMyBarr,rcs ycix crpoxin
Blr3HaqeHrrx AJrr BrrKoHaHHr nucruonux po6ir, nepe46auenux K)?coM.
Jlimepamypa. Ycr :rireparypa, AKy cryaeHru He suoNyrr snairz
cauocrifiuo, 6y4e uagaua BrrK,TaaaqeM BnKJrroquo s oceiruix ui:r-rx 6es npaea
ii nepe4aui rperiv oco6au. Cry4enra 3aoxoqyrorbc.r Ao Br,rKopr.rcraHuJr

raxoN iHuoi dreparypr4 Ta AxepeJr, rKr4x HeMae cepeA peKoMeHAoBaHHX.

Ilnraunn qo
eK3aMerry

fli4cylrxonufi 6ar gucrasrrerrc.fl Ha ocuoei nurosanux :ra6oparopnux po6ir,
ixnroro :axucry ra ei4nosiAeft Ha naraHu.r 'reoperlrvuoi qacruHu <BelNroro
IIpaKTr4KyMy))

OnHryeannq Aurery-oqiuxy 3 Meroro oqinrcsaHns xrocri r<ypcy 6yAe naAauo no
3aBeprrreHHro Kypcy.



Ta6nu4n I

CXEMA KYPCY (BEJII{KI{IZ IIPAKTITKYM)

ol

F
TeNra :ausrr lnepe,rir nmaur)

(Dopua 4ianrnocri
ra o6cm roguu

.{ogarxoea
rireparypa /
pecypc ant
BI4KOHAHH-{

san4anr (sa
norpe6u)

>g
.0) v

3MicroeHr.rfi MoayJrb l. Biorexuo,'rori.rni IreroAq crpuniury ra po:po6rlr [poMrrcJroBlrx
npo,4yqenrir

I Bz4ineuur npupo4aix urraMie
uirpoopraui:ruin: rpyHroBr.rx ^ra

MoJIorIHoKtr cJrl{x 6arreoifi .

IIa6. sans'rrs 12 ro/.
Calr. po6ora - 6 roA 2ruxgi

2 flepnunnufi cxpuniur
6iorexHo:roriqnoro noreHqia,ry
npupoanix isorsris.

11a6. zassr-rs - \2 roa,
Cav.po6ora-8ro4 2 ruxni

3 M1'rarenes e pospo6qi npoMucJroBr,rx

npo,qyuenris.
JIa6. saus'r'rs - 12 roA,
Calr. po6ora - 8 roA

2 ruNlri

4 Onrurraisa{i.f cepeaoBrirq Ms
6iocunresy 6ionoriqnoaxrlrenux
per{oBIlH.

JIa6. sanarrr - 12 ro4,
Cau.po6ora-6ro4 2 ruxui

3:nicrouHHii MoayJrr, 2. Meroar.r ra rexnircr aun.nirbircaqii', sfiai,'IegHs ra aHa,ri:y nHK
9 Ognafio[rreuus 3 Mero,qaMr.r l

naarepia:rauu na6oparopHr,Ix po6ir
Bernxoro flpaKTriK],rlry. lliarorosxa
xiviquoro nocy4y ra pearcnrsia 4rn
po6orll

JIa6. sansr:rs -4 roA

1 rxx,uenr,

10 Bipryanrne KoHcrpyIoBaHHs eexropir
an{ ercnpecii (oAyBan6ur.rx

nocriaosHocrefi reHie
rJrroKo3ooKcr{Aa3u Aspergillus nigerra
apriuasu I :loaunu
flparorynauur xilriqnoro flocyAy,
cepeaoBqlq i pearrunie 4rr xivivnoi
mar'cbopvtutii E. coli

JIa6. sanqrr.r 6 roa,
Cau.po6ora-4rog

I ruxgenr

11 flpr.rroryaanur KoMlereHTHHX KJnrriH

E. coli ar,s xiui.nroi Tpauc(fopuaqii,

Xir'ri.rua rpaucd opv'ulis. E. coli.

JIa6.sangrr.r-6roa,
Caru. po6ora-4 ro4 1 ruxlenr,

12 Ananis oT pulrauux'rpanc$oplranria.
nepecir ua cnixe cepe4onurqe.
flpurorynauur peaxrunin rnfl
eHAireHHs n,ra:uiaHoi .{HK : r,rirrH
E. coli s [DenaDaruBHHX rim,xocT .sx.

lla6.saHsrrs-6roA,
Cau.po6ora-4ro4

1 ruNAenr

IJ Baairenn.s n:rasruianoi .I[HK s Kriran
E. coli s [pe[apar[BHHx xi:rxocrrx
MeroaoM nYxHoro nr3Hcy.

JIa6. saHsrr.s - 6 roa,
Can. po6ora-4 ro4 1 rnxgenr

l+ flpxrorynaunr peaxruaie lns
e:rer<rpoQoperzwroro aua,risy lHK.
Ba3HaqeHH g rouqeHrpaqii nlarui4uoi

J1a6.:anr'rra-6ro4,
Cau.po6ora-4rog I ruxreur



IHK 3a ronoMororc reJr6-

enerrpo$opery ra 3a aonoMororc
cnexrpodorouerpii.

15 Pecrpurqiftnlrfi anaris nrasl,ri,4Ho'i

AHK (in silico ra in vitro).
JIa6. :an.f,rr.s - 6 roA,
Cau.po6ora-4roa I ruxtgens

r6 OrpaqronaHu.r pesy:rlrarin
ercnepuueHrin. lliaroroeKa ra
o$opMneHHr ssirie. 3axacr :eirig.
niaeeaeHHq ni4cy'urin. flpu6upann-a
po6o.{ux r.ricqr.

IIa6.:arurra-6ro4

I nrxgeur

3rricronlrft MoAyJrr, 3. Koucrpyronanns ra aua.ni: mralris lrerlr.norporlnlrx gpix,qxin Ogataea
polymorpha, 3AarHrrx rrpoAyr(vBarr{ rerepo,roriuni 6irxu

I
flpurorynauux pearrunin rnfl
erexrponopa{ii r.:lirun O. polymorpha

Jla6. gaHsrrs - 8 roA, I 'rnN,4enr

2

flpurorl,ranna KoMrrereHTHrrx KJnTHH

O. polymorpha &rq enerrponoparrii
nra:lriAnoro AI{K.
Enercrporpauc$opvauil x,riurH
ApixaxiB. 3acie y cepeAoBnxra ans
:6ara.reHHs Kynbrypr4
vy:truronifi nuuu rpaHc$oplranranu.

IIa6. sanqrrg 8 roa,
Ca:rl. po6ora-5 ro4

1 rlrNAenr

3

Ilocie uirun rpauc@opuaurie y
cepeAoBnua 4nA npoayruil
percou6inanrnux 6inris.
flpurorynannr cepeAoBrlq Ans
Blrpou)tsaHHe npo4yqeHrin
pexou6iuaurHux 6irr<is i pearrunia
Enl. BH3HaqeHHt arrlrelrocri
rerepororivultx 6inrie
fJrroKo3oorcr.raa3z ra apriuatu I.

JIa6. saH-f,Trq - 8 roA,

Carr.r. po6ora - 5 ro4

I rlrxrerrr

4

Bg3naqenns aKTHBHocrl
rerepo:rorivuux 6i:rxie
rJrroKo3ooKcr.rna3n Ta aprina:u B

xynlrypa.nrHifi piauni.
fliaeeAeHgs ni4cynxin. 3axncr
ra6oparopaax po6ir. llpu6upauux
po6oqux uicqr.

JIa6.sanrmr-8ro4,
CaM. po6ora 5 rog

1 raxgeur,

3uicronlrfi MoAy,'rb 4. IIpur,ra4Ha 6iorexno;roris i renouina uinpooprauisuin-npo4yqeurrn
cneuia.nisosauux uera6oririn

5

I. Kylrrueyeanna arruHouiqerin-
npo4yqeurin xriHiqno-eaxnznnx
auru6iorlrKie B ),MoBerx. Ha6:rlrNeuux
Ao npoMr{cnoBr,rx (na npaua4i
npoayrleHra refironraHiuy
Actinoplanes teichomyceticus): L

flpl.rroryeaunr Bererarr.rBHr.rx i
npoayrqifiHux cepeaoBriur
KynbrrrByBaHHr. 2. Bunqennq
ocHoBHrrx ronqenrin KynbrIrByBaHHt
npogyrleurin anru6iorlmis B )a{oBax,
sa6m.rNesltx .qo npoMucnoBr4x. 3.

Crapr rynrrunyeannr. 4. Oqinxa

IIa6. sanrrrr - 8 rog,
Cau. po6ora - 5 ro4

I ruNAenr



craHy Mi(po6Hoi rrynLrypr4 3a

AorroMororc uirpocronii.

6

IL Ky:nranynann.r aKTHHoMrrIerlB-
npogyqeurie rlliniqHo-eaxrzerix
aHrn6iorzrie B ),rvoBax, Ha6ruxeHux
Ao [poMr4cnoBr4x ("a npuxragi
IIpoAyrleHTa TeI{KOnJraHlHy

Actinoplanes teichomyceticus): I.
fticna oqinxa pinnin npoayKqii
refironlaxiuy e xynsrypi 3a

AonoMororc Meroau 6iorecrie is
mrarrror'.t-6 io ceucopou
HB0950. 2.

B. subtilis
llo6yaona

ra.ni6pyoanulx rpuwx i Ki[rKicHa
orlinr<a pirnin npoayxqil
reftronrlauiny 3a .4ofioMororc
6iorecris s recr-Kynbrypoto B. subtilis
HB0950. 3. Ercrpaxqir refixonaaniuy
3 KynbrypanbHoro cepeaoer.rua ir
BHKopr.rcraHHqM fi ouoo6miHHoi cnonr.r

Diaion HP20.

JIa6. saHsrrq - 8 ro,{,

Cav.po6ora-5ro4

1 ruN,uesr

7

I. Kynrrunynannr arrunouiqerin-
npo4yqeurin flporr.rpaKoBr{x crronJ,r( B

),ruoBax, Ha6luNeuux ao
npoMHcnoBrx (na npuKnaai
npo.{yrleHTa nan 4or'riqrzsy A
Streptomyces cydnogenus S136): 1.

flpuroryoaHu.a BererarHBHKx i
npo4yr<qiftHux cepeAoBr4rrl

KynbrhByBaHHr. 2- Crapr
Kynbrr.rByBaHHs. 3. Orlinra craHy
uirpo6noi KyJrbrypr.r 3a AonoMororc
vixpocxonii. 4. flpog]'Kqir
nanAorrrirlprny A 3a yMoB

Br{porqyBaHHr Ha afapr43oBaHr4x

cepeaoBr qax.

JIa6. sa*s'rrs 8 ro.4,

Cau. po6ora - 5 rog

I ruxAeur

8

II. Ky:nrueyaanna axrunoMi{eris-
npoayrleHrlB npoTr.rpaKoBrrx cnonlK B

yMoBax, na6.:ruxenux ao
rrpoMv cnoBrrx (Ha nplrKjra.ql
rrpoAyrleHTa naHAoMlrIr4Hy A
Streptomyces cyanogenus S136): 1.

Ercrpaxriia .nanaoviquny E s

r<ymrypanruoi pi4r.rnu i: loAaJrbrrrorc
rouqeurpaqiero zpasra. 2. Axicnuir
aHanis ercTparrir 3a AorroMororo
ronromaponoi xporr.rarorpa(f ii i
TOHKOTIapOBOI xpouarorpaQii
cnp.rNenoi ic recroN,r Ha npurHi.{eHHt
pocry recr Kynbrypu Bacillus cereus.
3. Kiaxicne BV 3HaqeHH.f,

KOHITEHTPAII1I JIAHAOMTIIIIHIB 34

JIa6.:anqrrq - 8 roa,
Car'a. po6ora - 5 ro4

I ruxgenr



aonoMororo cneKTpo(boroMerpr4qHoro
ananby.

o

Ana:ris renolaie 6axrepifi 3 Merolo
rrouyKy xracrepin renir 6ioczxresy
cnerdanisosagrrx Itaera6onirin,
nepe46avenua 6iocunrernqHzx
nuxxir ueplr6ocoMHrrx flefiTlr.{Hl4x i
norirerlunrx anru6iofltt<is.

JIa6.ganrr-rs-8roA,
Calr. po6ora - 5 ro4

1 rux<,4eur

l0

OcHosu MoneKyJrtpHo-
r[inorenerr.nroro ana;risy HoBID(

isonrrin 6arrepifi 3 Merolo
rarcosoui.oroi i,qenrr,rrbixaqii.

JIa6. gansrrs - 8 ro.tr

I rr,rxAenr

Anropu
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