yT Mukpo6buonornm HAH benapycm:
3uaaTesibHasa cujia buorexHonorum

2.1. KonomMmuely,

yn.-kopp. HAH benapycu, A4.6.H., npod.,
reHepanbHbin aupekTop NHMNO «XnMmuueckumn
CUHTE3 U BUOTEXHOIOrUn>»>-ANPEKTOP
UHCTUTYTa MUKpO6GMonormm
HAH benapycu



Q. BeAYyLUNN Hay4YHO-
I N M | nccrieqoBaTeNbCKUN LIEHTP

BIOPRODUCT Pecnyonukun Benapychb B
obnacTtn Mukpoounonorum m
MHCTHUTYT 6uoTtexHonornu
MuKpoOGuonorum

HAH Bbenapycu

OcyuwecTtBnser
BoicTynaer MOHUTOPUHI BbicTynaer MNpeacraBnsier
rorioBHon KoopavHupyeT Mnaxa pasBu- coyypeguTtenem Benapychb B
3%;3:11”:::‘:1_?6"“"' AeATEeNbLHOCTb T‘;'_I’(') rGM"'qoeT:I:‘o”ﬁo' ot Pecnybnuku BocTouHonane-
roCYAapCTBEH- FHNO § oTpacnm BenaQbe § apKTnyeckomn
HbIX NPOrPaMM «XuMnyeckKknm Pecny6nukm EBpa3unckon cekumm
pa3nunyYHoro CUHTE3 N bno- Benapycb Ha TexHororun4yec- MexayHapoaHomn
YPOBHS B chepe TEXHOJIOTNn» 2012-2015 . m Ko nnatcgopmbl opraHun3auuu no
buorexHonoruu Ha nepuopg Ao «EBpasusbuno» 3awmTe pacTeHUn

2020



OBGLLVN OB BbEM BbINMOJIHEHHbIX PABOT (YCJIYI) B 2018 .
16 684, 6 TbIC. PYbB.

HUOK(T)P — 12 676, 6 ThIC. PYB.:

X03AUCTBEeHHbIe
M npouune
0 X053, BHe6roa)XeTHble

AOroBopam AOroBopa
390,2 543,9 TbIC. pY6

brog)xeTHble Abdelats

Pecnyb6/21iMKaHCKUMH porosopa

6romxer
879,4 TbIC. pYb. 'r]::.c?opcg.

TbIC. pyb6.
Bcero co6CTBEHHbIMM CMAAMK
U3 HUX CO6CTBEHHbIMU BbIMO/IHEHO HaY4HbIX
CujiaMu uccneaoBaHui U pa3paboTok,
YucneHHocTb 2 325,0 TbIC. pY6. XO3AWCTBEHHbIX M BHEGIOAKETHbIX

OTPYAHUKOB — AOroBOpPOB, OKa3aHO Hay4yHoO-
148 yenosek: TEXHUYECKUX YCAYTr Ha Cymmy

‘ 4 138,5 TbiC. pyb.
uccnepos

KaHAUAATOB HayK — 31




NEPEYEHb MPOrPAMM, F0OJIOBHOM OPIFAHU3ALIVEN-
NCMOJIHUTEJIEM KOTOPDBIX ABJIAETCA MHCTUTYT

NMoanporpamma «MuxkpobHbie 6uorexnonornn» NMHU «buorexHonorun»
2016-2020 - 44 3apaHua

O6wmnn o6veM puHaHCcMpoBaHus noanporpammbl B 2018 r. — 1 163,9 TbIC. pYy6.
B T.4. pecny6nukaHckuu 6ropxer — 1 005,3; BHe6romxeTHOe (hnHaHcupoBaHue — 158,6

THTN «MNpoMbiwnerHblie 6M0 U HaHOTeXHONoruuM 2020», 2016-2020, 18 3apaHni

O6wmnn o6vem puHaHcupoBaHua B 2018 r. — 2 675,8 TbIC. pyb.,
B T.4. pecnybnmkaHckumn 6rogxer — 265,5; PLUN® — 966,1 ; BHe6rog)xeTHOe (hMHaHCMpOBaHue
—1444,2

NoanporpaMmMa «MHHOBaLUUOHHbIE 6uoTexHonorun - 2020»

M «HaykoeMmkue TexHonorum u texiuka» 2016-2020 -

104 meponpuaTui
O6wmn o6vem pbnHaHcupoBaHua B 2018 r. — 19 782,4 Tbic. pyb.,

B T.4. pecnyb6namkaHckuin 6romxer — 11388,4, ns Hux PUN® — 6 773,1; BHe6ogXKeTHoe
¢puHaHcupoBaHue — 8 394,0

O6wmnin o6eM paboT, BbINOMIHEHHbIX B PaMKaX YKa3aHHbIX NPOrpamMmMm,
B 2018 roay coctasun 23 622,1 TeiC. py6.



HYEPE3 HAYYHOE PYKOBOACTBO ITPOrPAMMAMA OCYLLECTBJ/IAETCA _
PEAJTNU3ALNA TOCYAAPCTBEHHOM TOJTUTUKN B COEPE BUOTEXHOJIOMMn

B3BELLIEHHbIH, HAYYHO-APIYMEHTUPOBAHHBIV 1104X04 K ®OPMUPOBAHMIO
TT1POrPAMM OBECITEYHNBAET BKJTFOHEHUE B X COCTAB U BbIMNOJ/IHEHUE
MEPOITPUSITYIH, BOCTPESOBAHHbIX 9KOHOMWKOH CTPAHbI M HATTPABJTEHHbBIX
HA CO3AHUE UMITOPTO3AMELLIAFOLLIEA N IKCITOPTOOPUEHTHUPOBAHHOM
11POAYKLINN

Mpumep: NO pe3ynbTaTaM peanunsauum CBOOHOro nraHa
BblMyCcKa OMOTEXHONMOrM4ecKon NpoayKUumMn B pamMmkKax
NMNognporpammbl 1 «MHHOBaUMOHHbLIE OMOTEXHONIOrUN
-2020» ['T1 «Haykoemkue TexHonorum u TexHuka» 2016-
2020 npousBeaeHo npoaykuuu B 2018 r. Ha cymmy
52, 3 MnH pyb6., akcnopT coctaBun 2,6 mnH
ponn.CLUA.




: PESYJIbTATDI

MOHWTOPUHIA MNJIAHA PASBUTUA
BUOTEXHOJIOT'MYECKOU OTPACJIN B 2018 r.

O61bemM Bbinycka

6MOTEXHOIOrMYECKOM 777,3 MmnH py6.
npoayKuum: (381,7 MnH $)
- BCero

SnepecieTea A 40,23/ ron
dKkcnopT 50,1 MNH $
YaenbHbIN BeC ) P ) =

6MOTEeXHO/IOrMYeCcKoOMU 121,6 mnpA pys.

npoaykuum B obwem o6beme
BBI

0,64 %



BEAETCS NOCTOSAHHASA PABOTA MO NOBbILUEHUIO HAYKOEMKOCTU
UCCJIEAOBAHUM U, KAK CJIEACTBUE, KOHKYPEHTOCIMOCOBHOCTH
PA3SPABATbIBAEMOU NMPOAYKLNN 3A CHET :

pa3sutusa AAHK-TexHonorumn

- MUCNOJib30BaHUA OTCEJNIEKTUPOBAHHDbLIX U TEHHO-
UHXXEHEPHbIX WTaMMOB — cynepnpoayueHToB
6MoNorMyeckKkn akKTMBHbIX COeAMHEHUM

- MaTeMaTU4YeCKOoro nporpaMMmMpoBaHUSNA
¢pepMeHTaLMOHHbIX NPoLeccoB

- NMpouM3BOACTBa TOBapHbIX (popM 6uonpenapaTos C
nosbileHHOW 3(P(PEKTUBHOCTbIO U CTAaBU/IBHOCTbIO

- pa3BUTUA MaTepuaJZibHO-TeXHUYecKon 6asbl

NMPUMEPDI:




[Mosyyenne reHHo-MHIXEHEPHOIro WTaMMAa-rpoayLEHTa reMOBO#H

nepoKkcnagasbi,

npegHasHa4eHHO#H

a/ns aHaJINTHYEeCKOH

AanarHocrrky (HayuyHbin pykoBoauTenb — akaa. A.l.J1o6aHoOK)

'—2» Mo ()
S .- 97.0

o 66,0

450

Mepoxcnaaza,
IS kAn—

el
—~——
' 30,0
-

— 20,1
o144

Epompenoaopni
CHHTIT -+ S | —

AnekTtpodoperpamma
nepoxkcuaasbl XpeHa
nsodepmenTa C2,
CUHTE3UpyeMoro
PEKOMOMHAHTHbIM

wiTaMMoM Penicillium sp.

ONTUMM3MPOBAH COCTAB MUTATENBHOW Cpeabl ANS
KYNbTUBUPOBAHNSA TEHHO-UH)XEHEPHbIX LUTAMMOB
Penicillium sp. w Pichia pastoris — npoayueHToB
nepokcmaasbl (akTuBHOCTb 60 en./mn). TNoaobpaHsl
YCIOBMS1 BblAENEHUS N OYUCTKN PEKOMOUMHAHTHbIX
BHYTPUK/IETOUYHBIX (DEPMEHTOB, OXapakTepU30BaHbI
nx ceBonctea. [lokasaHo, 4TO uWCCNeayeMble
nepokcmaasbl  06naaaldT  BbICOKOM  CKOPOCTbIO
KaTanm3a B peakumsiX OKUC/IEHUSI O-ANAHU3NAMHA,
KaTexona, nuporannona, TeTpaMeTunbeH3nauHa,
deHnneHaMaMmnHoB, 4-aMMHOAHTUNMPUHA-(PEHON],
KI. MNMoaobpaHbl KOHUEHTpaumMn roKO300KCNAA3bI
N NepoKkcKMaasbl, onTUMasibHble A5 UCNOJIb30BaHUS
B AMArHoCTuyecknx Habopax ansa perekumu
[/TIOKO3bl B BMOIOMrMYECKUX XXUAKOCTAX



IIUP-ONPELAEIIMTESIb ®PUTOINATOIEHHbBIX
Vb ddeo) dpit i) ) ) (HayuHbIe PYKOBOAUMTENM —HN.KOpPP-
Konomuey 3.U., npoc. Turtok M.A.)

6bICTpa$I U TOYHaA MOJIEKYNAPHO-TreHeETNn4YecCKas
HASHAYEHME: ANarHoOCTUKa rpMGHbIX U OaKTEPpHaJibHbIX
6one3Hen cenbCKOX031MCTBEHHbIX PaCTeéHUm

STANbI CO3AHMUA:

- Co3aaHbl N NOCTOAHHO MOMOJSTHAKTCA KOJMJIEKUUU KYIbTYP U OaHK
OHK cduntonatoreHHbIX MMKPOOPraHM3mMoB, LUPKYNUPYHOLLUX Ha
Tepputopumn Pecnyonukun benapycb

- MpoBeaeH 6MouHcpOpMaLMOHHLIN aHanNu3, pa3paboTaHbl TaKCOH-
cneuncnyHble npaumepbl Ana getekumn dpuTonaTtoreHoOoB M
naeHTUpMKaumm dakTtopoB X BUPYNEHTHOCTU

- OntumusmpoBaHbl npotokonol Bbigenewna OHK wu TIUP
amnnudumkaumm uerneBbiX HYKNeOTUAHbIX nocriegoBaTeribHOCTEN

- Co3pmaHa 6a3a AaHHbIX HYKNEeOTUAHbIX MocreAoBaTeNlbHOCTEN
ANAarHOCTUYECKUX NOKycoB douTonaToreHHbIX 6akTepun n rpubos

- OnpepenuTtenb ycnewHO anpobupoBaH M peKOMeHAOBaH Ans
KONMM4YeCTBEHHOW U Ka4yeCTBEHHOM ANnarHoCcTuKmn outonartoreHoB B
NPOU3BOACTBEHHbIX YCITIOBUAX




KOHCTPYUPOBAHME NPOBMUOTUKOB
HOBOI'O NOKOJIEHMUA (HayuHble pykoBoauTenm un.-kopp- Konomuewy

a2

.M., npoch. Npokynesuu B..A.)

KopmoBaa npo6aBka
C KOMIMJIeKCHOM aHTuOakTepuanbHOM
M NPOTUBOBUMPYCHOM AKTUBHOCTAM

NMPOKCU®EPOH . *

ANA NpohMNnaKkKTMKm M NeYeHus
MMMYHOAEe(PMLUMTHBIX COCTOSHMM M
MH(pEeKUMOHHLIX 3aboneBaHMM NTULLLI .

B NPOMBILUNIEHHOM NTULLEBOACTBE e

. y
) B - i P L o o w e aey e wd) 4 \o ot

OcHoBa npenapata — 6aktepum B. subtilis BUM B-454 [] ¢ BbICOKOM
aHTaroHUCTU4YeCcKou n cpepmeHTaTUBHOU aKTUBHOCTAMMU, Pantoea agglomerans 1
Ecrtz, cuHTEe3NpyOWMe NMMrMeHTbl KAPOTUHOUAHOIO psAAaa, 6ernoK KYypuHoro
neukouunTapHoro anbga-unHTepcgepoHa, cuHTeanpyembin E. coli BL 21

ddhdheKTMBHOCTb AeUCTBUA:

OKa3blBaeT NONoXNUTenbHOe BIIUSIHME Ha ryMopanbHbIi UMMYHUTET NTUL,
yBenuuuBaeT NpmBechbl UbIiNnAT-6ponnepoB Ha 12,2 %,

NOBbIWAaeT ANMLEHOCKOCTb Kyp-HecyleK Ha 2 % u coaepXXaHue KapoTuHa B
XenTtkax simy Ha 6,3 %




KomMmnnexcHbIA
6Guonpenapar

NMNOJIMBAKT

ANA BOCCTAHOBJICHUA
MukpobGoueHosa u
NOBLIWIEHMA NnoaopoaAus NoUYs
PaboTaeT no npuHumuny

WECTb 8 OQHOM —

o}*

/3a nepwop 2014-2018 rr.

peanu3oBaHO CBbiwe 45 T
Monubakra Ha cyMmMy OKONoO
215 TbIC. $, B T.4. IKCNOPT -
182,9 TbIC. $;

3a nepuon 2015-2018 rr.
npoumasenaeHo 194 T npena-
pata BMOKOMNO3UT-KOPPEKT —
aHanora [Monubakra pnsa
peanu3auum Ha pbiHke PO;

BLINONHAIOTCA KOHTPaKTbl C
KMTaMCKMMM KOMNaHMAMM Ha
pa3paborky OGuonpenaparos-
aHanoroB Ha CyMmmy

160 TbiC. $

4

1 NMopaBnser passuTUe NaToreHHOM MMUkKpodnopsl
M o6ecneunBaeT BOCCTaAHOBINIEHMUEe
arpobuoueHo3oB

L KOHTPO L OnKT

VCKOPSIET pa3noXxXeHue pacTmuTesibHbIX OCTaTKOE

awE 25

AT O,

-

> |

KOHITPOLIM

OnMa

3 OcywecTtenaer comobunusaaumio
HepacTBOPMMbIX COeauHEeHUN

c¢groccopa

4 O6orawaer nousy 6MonorMuecKmmMm asorom
5 MoBbiluaeT nnogopopve NoYBbl

YBenuuusaer
NPoOAYKTUBHOCTb
CenbCKOXO3fMUCT-
BEHHbIX KYnbTyp
Ha 10-20%

e —

e ».nmw) T - 3



Pa3BuTne MatepuasibHO —TeXHU4YecKkou 6a3bl

Bbenopycckas KoOJUJIeKLUMA HenaToreHHbIX MMKpOoOop-
raHM3sMoB, cBbiwe 2220 WTaMMOB MUKPOOPraHU3MoOB
Pa3/IMYHbIX TAKCOHOMMUYECKUX rpynn

DYHKUHOHHUPYET fiBNseTcs 06bEKTOM HaLUMOHAIbHOIO
Ha 6a3e UHCcTHTyTa pocrosHMa Pecnybnukun benapycb
MHKpoO6Hos1Iorum 3aperncrpupoBaHa B0 BcemupHou cbenepauumn
HAH Benapycn konnekuuu kynbtyp (WFCC)

LEHTP  AHAMMMTUMMECKMX U TIEHHO-UHXXEHEPHbIX
UCCINENOBAHMM (LLAr'MM)

ONbITHO-NPOMbBILWIEHHOE NPOU3BOACTBO ana pa3paboTku u
OCBOEHMUA HOBbIX TEXHOJIOFMW W BbiMYCKA OMNbITHbIX MNAPTUM
6uonpenapaToB pa3/IMMHOro Ha3HavyeHus



CO3AAH AABOPATOPHO-3KCNEPUMEHTAABHBIN YYACTOK
N0 BbIAEAEHUIO, OYUCTKE U AMOOUAU3ALIUKM PEKOMBUHAHTHOIO
AAKTOOEPPUHA YEAOBEKA U3 MOAOKA KO3-IPOAYLEHTOB

B nepuop 2017-2018 rr.
HapaboTaHO peKOMOUHAHTHOro
yerioBe4yeckoro nakrodeppvHa
(uncToTa 95% v 6onee) — 150,

KOHLeHTpaTa benkoB

MOJIOYHOU CbIBOPOTKU C

cogepxaHuem nakrodgpeppuHa
10-30% — 1,5 Kkr




B nexabpe 2017 r. CO3AHO

ONMNbITHO-NMPOMBIWJIEHHOE NMPOU3BOACTBO ®EPMEHTOB AJA
XUMUKO-OPEPMEHTATUBHOIO CUHTE3A JNIEKAPCTBEHHbIX
CYBCTAHUMM U NOJTIYYEHUA HOBEULWUNX OAUATHOCTUKYMOB

OBECINEYMMBAET BO3SMOXXHOCTb
BbINMYCKA ®EPMEHTOB:

* TNIIOKO300KCMAAa3bl - KOMMNOHEHTa
rpacouT-meguaTop-epMeHTHOro
KOMMNO3UTa — OCHOBbI AaTYUKOB
«nMoKoceH» Ansa 3Kcnpecc-
aHarnusa rnroKosbl B KpOBU

* nypuHHYKneo3unadgocdhopunasbl,
ypuauHdocdcopunasbl u
TMMnaunHdgoccopunasbl Ans
npounsBoAcTBa cybcTaHUMMN
NPOTUBOOMNYXOSNEBbIX
rleKapCTBEHHbIX npenapaToB

NMpoekTHas MOWHOCTb

- 45 000 TbiC. ea. B roa —
no3BosisieT NOJIHOCTbIO obecneyuTb
I'IOTpeﬁHOCTb BHYTPEeHHero pbiHKa
pecnybnuku B hepmeHTax HyKfeMHOBOro
obmeHa m MHOKO300KCHnaAa3e And
d)apMaLl,eBTVIKI/I U KITIMHNYECKOM ANArHOCTUKMU

B 2018 2. ebIinyuweHo u peasnu3oeaHo 62 386,0
mbic. e0. akmueHocmu ¢hepMeHmoe8 Ha
obwyro cymmy 29 297,1 msic. py6.




B 2019 r. BBeAeH B 3KCr/lyaTauuio 1-/ nyCKOBOW KOMIJIEKC
HAYHHO-NMPOU3BOACTBEHHOIO LEHTPA BUOTEXHOJ1IOI'HA

1-1 NYCKOBOM KOMIJIEKC - BbINYCK CyXuXx ¢(pbopM nNpo6broTnuyeckmx
npenapaTtoB A1 KOPpMONpPOU3BOACTBA
(BBOA B 3kcnyaTaumio — 1 kB. 2019 r.)

2- NYCKOBOW KOMIJIEKC - BbIMYCK KOMIJIEKCHbIX MUKPOGHbIX NpenapaToB

Aana pacreHnesoncTtBsa B WUOKOUN CIJOpMe
(BBoAa B akcnnyatauyuio — 2020 r.)

NMPOEKTHAA MOLWHOCTb:
20 TOHH/roa B nepecyeTe Ha cyxue
npobuoTnyeckue npenaparbl

56 TOHH/rog KOMMJIEKCHbIX
MUKpPOOGHbIX NpenapaTtoB A
pacTeHUeBOACTBa B Xxuakon cpopme

9KOHOMMUYECKAA
IOOEKTUBHOCTD
TOJIbKO OT MPOM3BOACTBA N MPUMEHEHNS
NpobnoTUYECKNX NpenapaToB COCTaABUT
okono 10 MnH pyé6. B roa




BceroB 2018 r. no pa3spaborkam

UHCTUTYTA BbiNyLLEHO

6MOTEeXHO/I0OrMYecKon NpoayKLUMM Ha

cymMmy 1 238,1 TbIC. PY6.,
B TOM YMcCsie Ha ONbITHO-NMPOMbILLUJIEHHOM o o
npou3ssoacTtee UHCTUTYTa - Ha 695, 6 ThicC. ‘fj —

pyb6.:
6uonecrmunaoB — Ha 548,1 TbiC. py®6. | N M I

6uonpenapaToB AN OXpaHbl BIOPRODUCT
OKpYy>karoLiem cpeabl — Ha 49,8 TbiC. pyb6.

6unoyno6bpenun — Ha 36,9 TbIC. pyb.

chepMeHTHbIX NpenapaTos -
Ha 35,2 TbIC. pY6. -

npobunoTnueckunx

npenapartoB —

Ha 27,6 TbiC. py6.
IKCNOPT

335,6 Tbic. gonn CLUA
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MexayHapoaHoe COTpyAHNYeCTBO

NMpoBoaAuW/INCb COBMECTHble MCCNeaoBaHUsl B paMkKax 7 NpOeKToB
BPO®UN C HayuyHbiIMM YyupexxaeHusamMu Poccunuckon ®epepaumm,
Kutanckon HapogHou Pecnybnmkun, ApmeHun, Ky6bbl

BbinosiHeHO 6 MeXAayHapoaHbIX KOHTpPakToB (¢ 000 «Apeketr Pyc»,
Poccuckaa ®epepaumn; Vitnvivo AB, KoponesctBo Llseuusa; AO
«LlenkoBo Arpoxmum>», Poccunckaa depepaumns; komnaHmen Qingdao
Vland Biotech Group Co. Ltd. , Kutackaa HapoaHas Pecnybnuka;
koMmnaHmen Shandong Bee-lan Biotechnolohy Co. Ltd., Kutanckas
HapogHas Pecny6bnuka; UAB Agroconsult LT, Jiutea)

NMNonyyeHo 12 rpaHTOB PU3NMYECKMM JNvMUaM [ON1sS npoBeaeHus
COBMECTHbIX MCCNeaoBaHMM WM y4vyacTMa B MeXAYHapoAHbIX
KOH(depeHuunsax

NMoanucaHo 3 cornawleHns 0 MeXXAYHapoAHOM HAay4YHO-T€XHUYECKOM
cotpyaHuuyectee (c HapogHbiM npaBuUTeNnbCTBOM Yye3daa HWMHDBSAH
NPOBUHLUMM LaHbayH Kutanckom HapoaHon Pecnybnuku;
6uoTtexHonornueckon komnaHmen Qingdao Viand Biotech Group Co.
Ltd, Kutaitickas HapoaHas Pecnybnuka; ¢ UHctutyTom 6otaHnkn HAH
A3epbanpixaHa).




MeXxayHapoaHoe COTpyaAHUYeCTBO

CoBMecTHO ¢ MHCTUTYTOM MUKpo6Guonorum
AkageMun HayK NpPOBUHUMM X3MNYHLU3SIH B
2016 r. co3paH Kutaucko-benopycckuu
LleHTp CeJIbCKOXO03SIMCTBEHHOM
Mukpobuonorum B r. Xap6bun (Kutauckas
HapoagHas Pecnybnuka)

CoBmecTHO C 6MOTEeXHONI0rnYecKomn
KOMMaHuen Shandong Bee-lan
Biotechnolohy Co. Ltd. B 2018 roay co3gaHa
AkapgeMunuyeckas CcTaHuma B . TauaHb
NPOBUHLUUM LLlaHbAYH (Kntanckas
HapoaHas Pecny6nuka)




HALWWUN AOCTUXXEHUA

Mo utoram pgeatenbHocTu B 2018 r. UHCTUTYT
3aHeceH Ha y
AOCKY NOYETA HALUMOHAJIbHOU AKAAEMMUA
HAYK BEJIAPYCH
(TTocraHosieHne bropo lNpesnanyma HAH benapycn
N9 160 ot 09.04.2018)

Unkn pa6or «lMpobuoTtnueckmne npenaparbl
Ha oOcHoBe 6aktepun poga Bacillus pns
YXMBOTHOBO/ACTBA " NMPOMbDILLWIEHHOr 0
pbiboBOACTBA: TEXHOJIOrMM MNPOU3BOACTBA M
NMPUMEHEeHUN» aBTOPCKOro KOJUIEKTUBA MJl.-
KOé)p. Konomueu 3.U., k.6.H. CBepukoBoi H.B.,
K.6.H. PomaHoBckou T.B. yaocroeH npemun HAH
benapycu 2018 ropa (lMocraHoBneHue bropo
El%emnuyma HAH benapycu ot 14.12.2018 N?

CoTpyaHUKM UHCcTUTYTa YAOCTOEHbI
OpaeHa apy»6bl npoBnHuun LWaHbayH (KHP),
3onoton mepganu HAH Benapycu, ctuneHauMu
Npe3npeHta Pecnybnuku  benapychb 3),
NMoyeTHbIX rpamor MwuH3apaBa Pb 2),
MuHo6pasoBaHusa Pb (1), FKHT (1), BAKPB (1),
naMATHOro 3Haka «Y roHap 90-roaa3s HAH
Benapyci» (4)




PA3BUTUE UCCNIEAOBAHUN
B OBJIACTU MOJIEKYJIAPHOU BUOJIOIUMU,
TEHETUKN U BUOXUMUN
MNKPOOPIrAHM3MOB NO CJIIEAYHOLLMNM
HAIMPABJIEHUSAM:




CekBeHUpoBaHUe U aHHOTUPOBaHUE reHOMOB
NPUPOAHbBIX MUKPOOPraHU3MOB, NEPCNEeKTUBHbIX
OIS UCMOJIb30BaHUA B 6MOTEXHOIOrUsAX

N3yueHue npupoabl XO3AMCTBEHHO LIEHHbIX
MeTab0/MTOB LITaMMOB-NPOAYyLEHTOB

NMoONCK reHeTUYECKNX AEeTEPMUHAHT,
onpeaensiloWmx CUHTE3 6M0NIOrMYeCcKn aKTUBHbIX
coeAuHEeHUuM

PepakTupoBaHMe reHOMOB MUKPOOPraHM3MOB C
LleJIbLO YJTyUYLUEHUA UX NPAKTUYECKU LIeHHbIX
NPU3HAKOB U NOJIyYEeHUSA LUTaMMOB C 3alaHHbIMU
CBOMCTBaMM

Noacuer Gyrcuni NOACHCTEMM

S KODAxTOpL!, SMTaMMI, NPOCTETHNECHAR rPYNMel, NurMenTs (220)
@ W Knetousan cremca w «ancyna (132)
5 M Bapyrentrocts, BonesreTaoprocTs i SawmTa (99)
O M Mematomam xanka (7)
S| Porocunres (0)
@ u Npewes (57) .. . : -
S Sarw, npodarn, moba L F o Favnid rullieg cecla wagiication infiato
@ MesSpawmadit TpancnopT (157) > Koot s
fm Nor W erc metab (30)
@ Memabomoan PHK (174)
B W Myxneosizs w nywneoTras(132)
@ m Merabonuas Senca (261)
W Asresne KAETOK W KNETOUNMA Umkn (51)
B8 NoSsNeOCTs it xenoTaccne (107)
B W PEryAsuMS W CHIMANBME CACTEMS KreTEn (59)
@ Bropwsned merabonnsw (3)
@ & Meratonnan OHK (143)
B Mapraie KWCAOTE, NWHER, W MIoNDeHonas (145)
@ W Metratomuam aaoTa (24)
1M COCTONHME NOXON W Cropynswan (47)
oW Auvcawne (79)
@ Orser ma crpecc (112)

METatonian APOMATHLECKIX CoORWHamI (15])

NOTH W M NP {45%)

MaroEonnas cepa (40)
a8 Meraonusm dochopa (63)
@ o Yroesoaw (430)




KoHcTpynpoBaHue peKOMO6MHaHTHbIX LUITAMMOB
MUKpPOOPraHM3MOB — NPOAYLIEHTOB KepaTuUHa3bl

KepaTuHbl — BOJOHEpPACcTBOPUMbIE  BONOKHUCTbIE
6enku, KOTOpble COCTaB/SAIOT OCHOBY MEPbLEB, BOJIOC,
LUEPCTN, HOITEN, KOMbIT W pOroB. YCTOMYMBBI K
aerpagaunm 06bIYHbIMY NPOTEOTUTUYECKUMMU
depMeHTaMn U MO3TOMY WHTEHCUBHO 3arpsi3HAIOT

OKpY)XaloLLYyto cpeay

®epMeHTaTUBHBbIA rMAPoJIN3 KEPATUHCOAEPXKALLEro
CbIpbsi — 3KO/I0rnyeckn 6e3onacHbI TEXHONOMMYHbIN
MeToa nepepaboTkn 0TX0A0B MNTULEBOACTBA C
nonyyeHnem 6enkoBbIX 4O06ABOK N rMApPONN3aToB
KOPMOBOIO M MULLEBOr0 Ha3Ha4eHus. [laHHbI noaxoa
MaKCUMasibHO COXpPaHSAET NUTATENbHYIO LIEHHOCTb
NPOAYKTOB, 3HAYMUTE/IbHO MOBBLILLAET UX YCBOSIEMOCTb

[epcneKkTUBHbLIM ABNAETCS KOHCTpYMpOBaHue
PEKOMOMHAHTHBIX LITAMMOB MWUKPOOPraHW3MOB -
NPOAYLUEHTOB KepaTUHa3bl /1 Pa3/0XeHUs
KepaTUHCoaepXKalLlmx OTX0A0B
nTMUuenepepabaTbiBalolen  MPOMBIWIEHHOCTU  C
MOSlyYeHNE  XO3AWCTBEHHO  LEHHbIX  6enKoBbIX
NPO/lyKTOB

Mukpockonuyeckoe
n3ofpakeHue
HUTEN KepaTuHa

Oerpapgauua KypMHOro nepa nop
AEeNCTBUEM KOMMEpYeCKON KepaTuHasbl



CENEKUMA U TEHHO-UH)XXEHEPHOE KOHCTPYUPOBAHME
WTAMMOB MUKPOOPTAHU3MOB - NPOAYLUEHTOB ®EPMEHTOB

ONA KJIMHUYECKON ANArHOCTUKMH o "  ONA CeNbCKOro Xxo3amcrBa

- NATONOrM NMNNAHOro ObMeHa; ‘ & - (hepMeHTHble KOpMOBble A06aBKu;

- 3aboneBaHni cepaua v : - KOPMOBble NPOAYKTbl HA OCHOBE

TPOMB03MBONMNUECKMX  OCTIOKHEHMIA « epMeHTaTMBHO 06paboTaHHOro
pacTUTENbHOMO Chipbs
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ByayT BbiAesieHbl U CeNIeKTUPOBaHbI
LWITAaMMbI-NPoAYLEeHTbl KOMIJIeKCa
¢depmMeHTOB, rMAPONN3YIOLLUX NOJSIMMEpPbI
PacTUTENIbHOIrO NPOUCXOKAEHMS,

ByayT nonyyeHbl KOHKYPEHTOCNOCO6Hble  BKJIlOYalouime:

pPeKOMbMHaHTHbIE WTaMMbI-NPOAYLIEHTbI: v’ MaHHaHasy,
v’ XO/1eCTEPO/IOKCHAA3bI, v’ anb@a-raiakro3naasy,
V' I7IMLEPOJSIKMHA3bI, R v @urasy,
v’ I7IMyeEPoI-3-pochar OKcuaasbl, ! v [1EKTUHA3Y,

v’ 6era-r/toKaHasy m 4p.

ANs NOSlydYeHMs BbICOKOHENKOBbIX KOPMOBBIX U
NULWEBbIX NPOAYKTOB M3 OTX0A0B nepepaboTku
6060BbIX KYNbTYp

v’ [1EDOKCULAAE3bI,
V' OUOPUHOTTUTUHECKUX (DEPMEHTOB

KaK OCHOBa A4 co3aaHUA
HOBbIX CPEACTB =g ;
KJIMHUYECKON ANAarHOCTUKU —_—

174;



MOANOUKALNA PEPMEHTHbIX BEJIKOB [J11 CO34AHUA
HAHOCTPYKTYPUPOBAHHbIX BUOKATAJIUSATOPOB
ansa KINHNYECKOU AUATHOCTUKU

%_“_m cnonb3oBaHne  HaHoMaTepwuasnoB  Ans  MoauduKauum
WO P adamert (46 we (epMeHTOB MNO3BO/IUT YBENNYUTL 3(PEPEKTUBHOCTb KaTa/n3a
@/-:-;_-;-;”-;;n-m CybCcTpaToB M 3a CYET 3TOr0 YMYYLIWUTb 3KCNyaTauUOHHbIE

XapaKTEPUCTUKN AUArHOCTUYECKMX CpeacTB, OCHOBAHHbLIX Ha
QDJ Ty R X MPUMEHEHNN:

R - [10BbICUTH YYBCTBUTE/IbHOCTS,
o (¥-20 ) ' - CEJIEKTUBHOCTB,
MMDOBOH PHEHOK BLIMYCKaEMLIX GHOCRHCOPHLIX CHCTEM (MAH.QONA.) - CTabM/IbHOCT. b,
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Pa3paboTka TexXHO/I0rMm noJsiyuyeHuss OpMrmHasibHbIX
NPOTUBOONYXOJIEBbIX NpenapaToB

BHEK/IETOUHbIV aIGHO3MH — OAWH U3 IMaBHbIX (PAaKTOPOB, OTBETCTBEHHbLIX 3a
beHoMeH «MeTabosIMYeckon cynpeccumn» nNpoTMBOOMYXONEBOr0 MMMYHHOIO OTBETA

HopManbHbie KI1eTKu KneTku onyxonu AZEHO3MH

ALEHO3MH

AHHEKCHH “x
He

" g,
L
mbuo,,, "

p
» % ! Con, -
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‘2 = X - ‘Aenor &
. l.‘}{@’m . H,
T-kunnep .
AneHo3nH 10 HMoNb/n T-kunnep AQEeHo3nH 10 MKMOnb/N .
Bapbep U3 aA€HO3Ha MeXXAy onyxoJibio n yCTpaHeHMe «ag€HO3MHOBOIro obnaka»
MMMYHHbBIMMU KJIETKAMU OHKOJIOr'M4YEeCKOro 60onbHOIO BOKPYr onyxoJsieBbiX KJ/1€TOK

MnaHupyeTcs  pa3paboTaTb TEXHOJIOFMM  MOJIYYEHUS OPUIrMHANbHbIX
NPOTUBOONYXOJIEBbIX MpenapaToB Ha OCHOBE YesioBevyeckoro 6eska
aHHEKCHMHA, cInToro C 6axKTepuasibHbiMU aAeHO3UH-AEerpagupyrowmnmm
dbepmeHTamMun. Tako 6enoK AOMKEH <«CHUMATb TOPMO3» C COBCTBEHHOMO
NMPOTUBOOMYXO/IEBOr0 MMMYHUTETA YE€NI0BEKA U CNYXWUTb BbICOKO3((EKTUBHBIM
npenapaToM A8 Tepanun LLIMPOKOro Kpyra OHKOMIOrMYeckmx 3aboneBaHuni




Pa3paboTka MeToga npeHaTasibHOU ANarHOCTUKM
reHeTU4YeCKMx ocobeHHocTen pebeHka No aHaNun3y
BHeks1ieTouHou [JHK B 6MonornuecKknx >XxmaKocTax Mmatepu

Heunpazupnas npenaraabHas quarnoctaka (HIT)

HITJI - 510  npenaraIbHBIl

CKPHHIIHT-TECT, KOTOPBII MOXKeT
ObITH BBINOTHEH HaunHag ¢ 10-oif
Helenn OepeMeHHOCTIL.

Ilanenra

HeGoasmme ArMEHTEI
CBODOIHOIT K m
[UIALIEHTH MONAJAI0T B
KPOBOTOK MaTepil.

JHK B ofpaie KpoBn Marepi
AHATIZHPYETCA HA NpeaMeT HaTHdHA
JHMIIHIX I OTCYTCTBVIONIIX
cermenTo »mGpnonansHoii JIHK.

B 1997 roay BnepBble BbISIBNIEHO Hann4ne
BHekneTouHon AHK nnoga (nAHK) B
MaTepPUHCKOWN MNia3Me 1 CbIBOPOTKE KPOBU

AHann3 nJHK gBngeTca nepcnekTUBHbLIM
METOOM HEMHBA3MBHOW AMArHOCTUKM
aHeynonaun nnoaa (B 4aCTHOCTY,
cuHAapoMa [layHa)

NMpeunmyllecTBO aHaIn3a
BHeknerouHou [AHK nnopa:

NO3BONSIET N3bexaTb PUCKOB, CBA3AHHbIX C
NPUMEHEHNEM TPaAULMOHHBIX NHBA3MBHbIX
MeToa0B (aMHUOLEHTE3, BUONCUA XOPUOHA)

naHnpyetcs pa3paboTaTb
METOANYECKNIA noaxon K
HEMHBAa3BHOM npeHaTasibHOMN
ANArHoCTuKe reHETUYECKUX
0cobeHHocTEMN (3aboneBaHum)
pebeHka no aHanunsy
BHEKJIETO4YHOMU OHK B

6MONOrMYecknx >XXUAKOCTSX MaTepu
(KpoBb M Mo4a) ¢ nomouwpto MLP B
peXXMMe peasibHOro BpeMeHu




bHEVLLEE PABBUTUE BUOTEXHOJ10
KPOBHbIX YAOBPEHUU U CPEAC
NOJIOMMYECKOIO KOHTPO/




MeTareHoMHbIN aHaJ/In3 MUKPOOBHbIX LLEeHO30B
AerpaagvpoBaHHbIX NMOYB U pa3paboTka MeToaoB
BOCCTaHOBJIEHUS1 UX 6BMOreHHOCTH

Uraexc Konuuecrao OTE/

r.v(.:«-«a, ) pH Copr, % N, % WenroHa mHaeke Chaol ,:. KauecTBeHHasa U
. — | KOJIMYECTBEHHAs XapaKTepUCTUKa
] , ' | OCHOBHbIX rpynn NOYBEHHOrO
—— . .. | MuKpobHoro coobulecTBa
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% BbISIBNIEHNE N3MEHEHUN B
CTPYKTYp€ NOYBEHHOM
MUKPOOWOTbI, Mo AENCTBUEM
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akTopoB, BeayLux K

“ucno konui ﬂerpaﬂ,aLlVIVI noyB

rena 165 pPHK, WUHaekc Konwuecrao OTE/
fryGuna, pH Copr, % mnpa/r WesHHoHa uHaeke Chaol
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HepHoBo-noa3sonucras

% pa3paboTka aPPeKTUBHbIX
,‘ B61OTEXHONOIrMI BOCCTAHOBNEHMS
[ HapyLUEHHbIX MMKPObOoLEHO30B,
1) NOBbILLEHNS BUOreHHOCTUN U

‘ Nna10a0poAnS NOYBbI

TemHo-cepas




Pa3Butue Kosuiekuum bakrepuod

dlfOB KdaK NepCcneKrMBHbIX

areHToB 6M0/1I0rMYecKOro KOHTPoONA

W)  HAUMOHANBHAR AKAQEMUA HAYK BENAPYCH

INM BuonecTiuma

Ha OCHOBe KOHCOopLUMyMa
b6akTepuodaroB  MUTONATOrEHHbIX
baktepun  popma  Pseudomonas
pa3paboTaH buonectnumna

MynbTudar ans 3almTbl OBOLHbIX
KyNbTyp OT 6aKTepno30B.
NMpuMmeHeHne npenapara:
- CHWkKaeT  3aboneBaemMocTb
KYNbTYypbl OrypLa yrioBaTou
bakTepnanbHOU  MNSATHUCTOCTBIO
nnctbeB Ha 50%;
- YNy4YllaeT Ka4yecTBO OBOLLEN,
YBE/IMUMBAET Ypoxaun Ha 15%.

HanpaBneHue nccnenoBaHum

<% BblA€NEeHNE N n3ydeHne b6aktepmodaros
6akTepmn — NaToreHoB PacTeEHNN N XXMBOTHbIX

¢ pasBUTHE KoMekumn baktepnodaros —
NepCrneKTUBHbIX areHToB 61MoNornYeckoro
KOHTpOS

% pa3paboTka Ha ocHOBe bakTepuodaros
3KOsI0rnyeckn besonacHelXx 6ronpenapaTos C
BbICOKOW CNEeUM@UUHOCTbIO AEUCTBUS AN
3alUUTbl CENbCKOXO3ANCTBEHHbIX PACTEHUMN OT
6one3Hen, Bbi3bIBaEMbIX (OUTOMNATOrEHHbIMMU
b6akTepusimMu poaos Erwinia, Clavibacter,
Ralstonia, Pectobacterium, Dickeya,
YCTOMUYMBBLIMU K arpoOXMMMKaTaM

% co3aaHne buoaesnH@EeKTaHTOB Ha OCHOBE
6akTeprodaroB A XXMBOTHOBOACTBA U
NTULIEBOACTBA ANS CENEKTUBHOW Ae3UHMEKLUM
MOMELLEHNN OT BaKTepuanbHbIX MAaTOreHOB
(Staphylococcus, Streptococcus, Salmonella,
Klebsiella, Pseudomonas aeruginosa,
Escherichia coli)




Pa3paboTka MMKpPO6GHLIX repbuumnaos
HanpaBJIeHHOro AencTBus

NpenMmyuwiecrea 6uorepbnumnaos:

- OTHOCUTESIbHas 6e30NacHOCTb A1 OKPY>KaloLen cpeabl, o
- BbICOKasl U3bmpaTenb-HOCTb AENCTBUS, HanpaBneHus nccnepoBaHum:

- 6e30MnacHOCTb A1a oaen

+»» Co3paHme Konnekumm

NMpumepbl UCNosib3dyeMbix 6uorepbuumnaos: MTOMATOrEHHbIX rpUdOB ANns
- Konnero (CLLA, Ha ocHose Colletotrichum OpbObI C MHOTO/IETHUMY
gloeosporioides f. aeschynomene, npotnB 3xnHoMeHe | | COPHAKAMU

B MOCEBax CON U puca); =
- XakaTak (IOAP, Ha ocHoBe Colletotrichum « Pa3pabotka crnocobos
gloeosporioides (Penz) Sac.; npoTuB KyCTapHuKa noJly4eHns BUPyNeHTHOro 1
XaKesl B eCTECTBEHHbIX MocaaKax); CTPECC-TONEPAHTHOrO MHOKYJIIOMa
- Manet (KaHaga, Ha ocHose Colletotrichum Ha OCHOBE MWKPOCK/IEPOLINEB U
gloeosporioides f.sp. Malvae; npoTB MarnbBbl MULLENNA (PUTONATOrEeHHbIX

KPYr/IO/IMCTHOM B MOCEBAX MLWEHWLbI, IbHA Y YeUEBULIbI); rpnbos

- JIrto6ao 2 (Kutan, Ha ocHoBe Colletotrichum -

gloeosporioides f. sp. cuscutae; npoT1B NOBUINKA B ** VI3yyeHne coctasa
noceBax cou); (pUTOTOKCMYECKMX BELLECTB U
- Kamnepuko (AnoHus, Ha ocHoBe Xanthomonas MEXaHN3MOB UX AENCTBUA
campestris pv. poae, NpoTUB MATNNKA OAHONIETHErO Ha . -
nnowaaKkax ansa ronbga) + Pa3paboTka TexHonorunm

MONYYEHNUS MUKPOOHbIX
repouunaoB [N CeTbCKOro
X0391CTBa, 00yCTpONCTBa
FOPOACKUX W NMapKOBbIX
TEppUTOPUI (30HbI OTAbIXA, NECa,
ra3oHbl, Cafbl, CTAANOHbI U T.A4.)




Co3pgaHue YncTawmx m MoKoLWKMX CpeacTB C
npoéMoTnyecKMM KOMNOHEHTOM

—
4

" ‘.“‘ﬁ

MFE . (YkpawHa), Binatec
1 -

Morwuwme npobuoTukm - cpeacrsa kateropum PIP
(Probiotics In Progress), BkAto4arowmMe MOBEPXHOCTHO-
akTuBHble BewecTBa ([MABbI), npobunotnyeckme 6Gaktepum,
NPOAYKTbl X MeTabon3ma, 3H3UMbI

NMpeunMyulecTBa No CPAaBHEHUIO
C CUHTeTUYECKMMU MOIOLUMHU

cpeacTtBamMm:
v’ 3 HEeKTUBHO noaasnatoT
NaTOrEHHYIO  MWUKpOBMOTY,  HEe
BbI3blBas! NoS\BNEHUS]
pPEe3nUCTEHTHOCTY;
v ABNAIOTCA TMNOANIEPreHHbIMM 1
6e3BpedaHbIMM AN JIIOAEN U
XXWUBOTHBbIX;
v 6e30MacHbl AN MaTepuasnoB W
NOBbIX TUMOB NOBEPXHOCTEN;
v brnopasnaraemsl
v 30HOMWYHbI M NpPOCTbl B
MCMNOJSIb30BaHMM

MexaHM3M [eACTBUA - KOHKYPEHTHOE WHr1MbuposaHue
npobroTUYECKMMM 6aKTEPUAMI MATOrEHHOW MUKPOOMOTBI 1
Pa3M10)KEHNE UMM OPraHNYECKON COCTaB/ISIOLLEN 3arpsA3HEHNN

CoBpeMeHHbIX PbIHOK NPO6MOTUUECKUX MOHOLMX
cpencrB: Chrisa éBeﬂbFMﬂ Ecofriend (P®), Organics
EC, JlaTBus)

NMnaHupyeMblie uccnenoBaHuN:

«»* BblAE€NIEHNE WU CENEKLMS BbICOKOAKTMBHbIX LUTAMMOB
npobuoTnyecknx Gaktepun poaa Bacillus, obnaaatowmx
BbICOKOW aHTaroOHNUCTUYECKON AKTUBHOCTbIO 7
CMOCOBHOCTBID K CMHTE3y  LUMPOKOro  CrekTpa
$epMeHTOB - npoTea3, amMwunas, uennwnas, naunas,
ocdartas;
% U3y4deHue (p131oNoro-6MoOXMMMYECKNX 7
MOMIEKYNSPHO-FEHETUYECKMX OCOBEHHOCTEN MOTYYEHHbIX
LUTAMMOB MUKPOOPraHW3MOB;
< ONTUMM3ALMSA YCNOBUM UX KyNbTUBUPOBAHWUS C LIENbIO
yBENUYEHUS MPOAYyKUMN MeTabonntoB, NepCneKTUBHbIX
B KQuyeCTBe OCHOBbl MOKLLNX N YACTALWMX CPEeacTB;
% pa3paboTka TEeXHO10rnn NoSly4YeHus HOBbIX
aKoJsIormyeckn  6e3onacHbIX MOIOLUMX  CPEACTB C
MCNOMb30BaHMEM  npobuotnyeckmx 6aktepun poaa
Bacillus



Co3aaHue BbICOKOTEXHOJIOrMUYHbIX TOBapHbIX (pOpM
6uonpenapaTtoB C NPOJSIOHr MPOBaHHbIM CPOKOM XpaHeHUs

HEAOCTATKW XXUAKUX AKTyanbHbIM SIBNISETCA CO34aHME

MWKPOBHbIX NMPEMNAPATOB BbICOKOTEXHOJIOMMYHbIX
> KOPOTKUIA CPOK XpaHEHUS; TOBapPHbIX (pOopM
> HEYCTONYMBOCTb K PU3UNKO- 6uonpenapaTos C
XMMUYECKMM BO3AENCTBUSIM, - QBSSS:;QPOB&]HHHM CPOKOM
B S K CHU)KEHUIO '
6V|oneo?ll4L1|-lSC|<oi/’| AKTUBHOCTHU; :; UMMOOM/TNZALINS,
MUKPOKAEICY/IMPOBaHNE
» HU3Kasa NpuXnBaemMocCTb B

(MIHKarcy/impoBaHne),

arposKocucTemMax V' IDaHyJIMpPOBaHNE, Ap.

AOCTOUHCTBA HOBbIX TOBAPHbLIX ®OPM:

J/

< MaKCuMasibHOE COXpaHEHWNE KM3HECTOCNOCOBHOCTU U (PYHKLIMOHANIbHOW aKTUBHOCTM
MMUKPOOPraHM3MOB-MNpPOAYLIEHTOB;

3HAUNTENBbHOE YBENNYEeHME CPOKOB XpaHEeHNs MMKPODOHbIX NpenapaTos;
noBbIWeHne 3phekTMBHOCTM bruonpenapaTos;

BO3MOXXHOCTb HarnpaB/IEHHOW AOCTaBKM NpenapaTta U ero NposIoHrMPOBaHHOMO AENCTBUS

R/
0’0
\/
0’0
\/
0’0




Pa3paboTka 6MoTexHosormyeckoro cnocoba
NnoJsiyuyeHust MOJIOYHOU KMUCNOTbl U 6uopasnaraembix
MoNMMepos Ha ee OCHoBe

MnaHMpyeMblie UCCIefOBaHUA: e

< Cenekuusi U xapakTepucTuka
BbICOKOGKTMBHOTO LWITaMMa — Npo/yLieHTa
MOJIOYHOM KUCOTbI

s OnTuMM3aUUs TEXHOTOrMYECKMX NnapaMeTpoB
KYIbTUBNPOBAHUA WUTaMMa-npoAayueHTa Ha
NMUATATENIbHbIX Cp€AaX Ha OCHOBE OTX0A0B
CBEKJ10-CaXapHOro rnpon3sBoacrtea

) 1 | % Pa3paboTka MeToA0B BblAENEHUS Y OUYUCTKU
i — . MOJIOYHOWN KUCNOTbI

< Pa3paboTka METOAOB BbIAENEHMS,
CxeMa XMMUYECKOro CMHTe3a NoNuakTuaAa OYMCTKM MOSIOYHOWN KUCNOTHI,
M3 MOJIOYHOMN KUCJIOTbI TEXHOJIOrMN nNoanMepmn3aunm

NMonunakTna B rpaHynax  [pocTpaHcTBeHHas ¢opMyna
nonunakTupa YnakoBKa U3 nonunakruaa



barazodapio 3a
BHUMAaHue!




