Aexyua

AHTUBUOTUKHU

KAK BUOTEXHOJIOTHYECKUE TTPOJYKTDI.
IHHYTU COTAHUA BLICOKOAKTUBHDBIX
HPOJAYIHEHTOB

JIekTop
K.0.H. KapaeBa Aib0uHa
MaupOexkoBHA




IIJIAH:

1. Xapakmepucmuxa Ab.
Kaaccuduxauus.

2. IIpoucxodxcdenue anmuouomuxos (Ab).

3. buoao2uueckan poav Ab kak
SMOPUUHDBIX MEeMado.AUMOoa.

4.  IIpodyueHmuvt, MemooOsl ux omoopa.
5. IIymu co3danus npodyuenmos Ab.

6. bBuocunmes Ab, e2o ocooeHHOCMU 8
3asucumMocmu om KOHKpemHoz0 Ab.
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@ AHTHEHOTHKH (A) -

BelllecTBa, o0pasyeMble
MHUKPOOPraHM3MaMHU WM MOJy4YaeMble
M3 APYrUX HCTOYHUKOB U CIIOCOOHbIE B

MAaJIbIX 103X 0KA3bIBATh
N30MparTejIbHOE TOKCHYECKOE JIeCTBUE

HA APyIrde MUKPOOPraHU3MbI U HA

KJIECTKH 3JI0KAYEeCTBCHHBIX OITYXOJICH.
=- _— e I




XMMHOTEPANIEeBTHYECCKHE CPEACTBA —
310 JIB, B TOM 4McJie MCII0JIb3yeMble I
[OJABJIEHUS )KU3HEACATEIbHOCTH U
YHUUYTOKEHUA MUKPOOPIraHU3MOB B
TKAHSAX M cpeaax 00JbHOIO,
o0J1a1ar0lIUe U30HUPATEIbHBIM,
THOTPONHBIM (ICUCTBYIOLIIMM HA
HPUYNHY) JeUCTBHEM.



UcTropnueckasi cnpaBKa CO31aHUA
@ AHTHOMOTHKOB (AD)

1. Bmnepsble npeackasain CylieCTBOBAHHE ik
AHTUOMOTUKOB YuyeHble JIyu IlacTtep u g ==

U.N. MeUHUKOB.

1. B 1928 r. muxpoouoJior (siaypear HooOeseBck
npeMun) OaeMHUHT OTKPbLI NeHUAIUJIJINH.

o

2. B 1940 r. Ob1a BbIJAC/IEH IEPBbIA AHTUOUOTHUK B
YUCTOM BH/A€ — KPUCTALIMYECCKUI MeHUIUJIJIUH.

3. B 1942 r. amepukaHckui yyeHbin 3. Bakcman
BBeJI BIIEPBbIe TEPMHUH «AHTHOMOTHK).

4.  IIpod. 3.B. EpMmoJsibeBa BHec1a 00J1bIIOHA BKJIA/L
B MCCJIEIOBAHUS U OTKPbITHE AaHTHOMOTHKOB.



Ilpupoanpie Ab B 3aBUCUMOCTH OT
XUMHUYECKON CTPYKTYPbDI ICAATCH HA:

B-JlIakTamMbl (MIEeHUIMJJIIMHBI, He(aJT0CIIOPUHDI);
Makpoauabl (GPUTPOMUIIMH, A3UTPOMMIIUH);
AMHUHOITIMKO3UAbI (CTPENTOMUIMH, I'€

TerpanukianHbl (OKCUTETPAUKIINH,
NOKCUIMKJINH);

HHoaunenTuabl (MOJUMEKCUHBI);
IHosimeHbl (HUCTATUH, aMpoTepUIUH B,
AH3aMMIIMHBbI (PUM(pANUIUH);

J1ONOJIHUTEJNBHBIN KJIACC — JIEBOMUIIETHH,
JIMHKOMMUIIUH.



B 3asucumocmu om ucmoyHuka noay4eHus
paznuuawm 6 cpynn Ab:

Ab, nmojsydyeHHbIe U3 rPUOOB — NIEHUIIALJIMHBI,
HedajIoCIOPUHDI;

Ab, MoJIy4YeHHbIC U3 AKTUHOMHUIIETOB —
CTPENTOMUIUH, SPUTPOMUIIMH, HUCTATHH;

Ab, npou3BeIeHHbIC COOCTBEHHO OAKTePUSIMM —
MOJIMMHUKCHHBI;

AD XKUBOTHOI0 IPOUCXOKIACHUA — IKTepUIMT (
[HOJIYYAKT U3 PbIObEro Kupa);

AD pacTUTEJIBLHOI0 NPOUCXOKIACHUA —
(DU TOHIMbI;

CuareTnueckue AbB. @



11o MexaHM3MYy JeHCTBUSA
MOKHO BBIJICJIMTh CJCAYIOIIHE
rpynnsl Ab:

1) Hapylnaomue CMHTE3
OMOMAKPOMOJIEKYJI B KJIETKe
(LIMKJIOCEPHH, TIIUKOIICOTUIEI,

BAHKOMUIIVH );



2) H3MeHAIIUe PYHKIINH
IUTOILIAZMATHYECKOU
MeMOpaHbI

(MUMKJIHYeCKHe MOJUIIENTHIBI,
oJiueHoBbIe AD);




3) oka3bIBaKOIIME

BO3/JeHCTBHE HA CHHTE3 0eJIKa
B pudocomMax

(rpynma JieBOMHUIIETHHA,
TeTpauMKJINHA, MAKPOJIHUIBI,
AMUHOITIMKO3U/AbI);



4) uuruouTopsl cunreda PHK
M UHTHOMTOPHI MeTA00IU3MA
(po1MeBOM KHUCJIOTHI
(pupaMIUIMHDI);

5) MHrHOUTOPHI CHHTE3A
MPHK (AKTHHOMMIIMH).

e



ITo muny deiicmasusn Ha
oOaxmepuaavHbvlie KaemxKu
pasauuarom:

1) Ab c 6akxkmepuuuUOHbBIM
Jdeilicmeuem, npusodsiuiue K
2ubeau 6axkmepuili nymem
BAUAHUA HA KAEMOYUHYI0 CMEHKY
U yumonaa3mamuueckKyiro
MeMOpaHy;
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2) AHmuouomuxu c
oaxmepuocmamuuecKum
Jdeilicmeuem, sausrouwiue Ha
CUHME3 MAKPOMOACKYA U
ocmaHasausarowue
PaA3mMHOdICeHUe Daxmepuil.

(13)



I1o ciocoOy moayuenusa Ab
IIOAPA3ACAAIOT HA 3 TPYIIIBL:

1. Ab, noayuaemvle nymem
MUKPOOUO.102UHUECKO20
CUHMe3a HaA OCHOBE NAECHEBLIX
2pud06 AU aKMmuHOMUUEMoas8
(mempauuxaunwli,
NeHUUWALAUHBL, AHIMUOUOMUKU-
2AUKO3UObl, MAKPOAUOBL U OP.);



2. Ab, oOpa3yrowueca 3a cuem
XUMUYUECKO20 CUHmMe3d U3 npocmulx
op2aHuuecKux eewiecms
(neeomuuemuH u e2o
npou3e600HbIE);

3. Ab, noayuaemvie nymem
CcoOUEeMAaHU MUKPOOUOA02UUECKO20
U XUMUUEeCK020 CUHMe3da -
HoJyCUHTEeTUYeCKue Ab
(noaycunmemuueckue
NeHUUUALAUHBL, UePA10CNOPUHDBL,
mempauukAuHbslL U Op.).




CymiectByror Taxkke Ab ¢
IIPENUMYIIIECTBEHHBIM ACHICTBUEM
HAa:

1) rpamMmmoAo>KUTEABHBIE
MHUKPOOPIaHU3MBI,

2) rpaMOTpHUIIATEABHBIE
MUKPOOPTraHU3MBI;

3) Ab mupoxoro coekrpa
AEVCTBUA.



OCHOBHBbIE 3Tallbl NPOMbIIILJICHHOIO
Hpou3BoaAcTBa Ab:

1) mosrydeHue BHICOKONPOAYKTUBHBIX
INTAMMOB-IIPOAYLIEHTOB;

2) pa3padoTka HanoOoJ1ee
OJIaronpUsiTHBLIX YCJIOBUH
KYJbTUBUPOBAHUS NpoayueHra Ab ¢
MAKCUMAJIbHBIM OMOCHUHTE30M 3TOI0

BelleCcTBA;



3) noa0doOp U BHEJAPEHHUE B
IPAKTUKY METOA0B BbIICJICHUS
U OYUCTKHU ADb;

4) co3panue roroBbIX
npenaparoB (Ab);

5) KOHTPOJIb KaYecTBa Ab.



1)

2)

3)

1)

OCHO8HBbLEe IMaANbL NOAYUESHUA
npupoodusbix Ab Ha ocHoee buocuHmesa
8 K.1emKdax MUKpoOp2aHU3MO8-
nNpPooYyueHIMoas:

MOMCK U CeJICKIIUS
BHICOKOIIPOU3BOAUTEIBbHBIX INITAMMOB

IPOAYLIEHTOB;

[HOA00OP ONTUMAJIBHOIO COCTABA
UTATEJbHBIX CPe/l;

pa3padorka M annaparypHoe o(popmjieHue
npouecca pepMeHTAIIAM;

BBIACJICHHUC U OYUCTKA IHCJICBOIO

NPOAYKTA. @




TEXHOAOI'MUECKAA CXEMA ITOAYUEHHUA Ab METOAOM
MHWKPOBHOI'O BMOCHUHTE3A

Boiaesrenne mrammMma-npoaynenra Ab ms
IPHUPOJHBIX YCJI0BHI

A4
CQJICKHHH HanOo/Iee AKTHBHOI'O IITAMMA
Honyqerme Hano.ﬂee AKTHBHOI'O III'TaMMa
ME€TOJaMM :

VapymmpoBanHOr o C.mmmm FeHHO-Ile?KeHepHOI/I
TAreHe3a 0 OTOlI.]IaCTOB MaHH]IV.}BI e

A/

BI)ICOKOHPO,I[yI\TﬂBIIbIH M TEXHOJIOT MYHBLIN
HIraMmMm InMpoAaviieHTa

b
II CTAJLMS @




11 CTAIUSA

IlocesHnomn IInTarebHan

IIpoayueHnt
MaTe pHUaJl cpeaa

IHoagrorosrka
MHOKYJIATA

CMenmianHas KyasTHBHpOBaHHUE

KYJbLTYPA (npoirecc ONMOCHUHTE3A) Nioaaysypa

Pazaesrenue

v v

III CTAUSA <:>




IHI CTAAUA
: .
KUOKOCTD
¥

IV CTAUS @




IV CTAJIUS @
4

KoHuenrpupoBaHue

l

O0e3BoKUBaHUE ¥
Kuagkuii
IKCTPAKT

Cyxoii npenapar - PDacoBKa

N3meabuyeHue




ITPOMBIIITAEHHOE ITOAYUEHMWE
Ab MHKPOBMNOAOI'MYECKMM CIIOCOBOM

Ha 1 cragun:

IloaroroBka nuTareJJbLHOH Cpeabl U
IIOCEBHOI'0 MaTepHuaJia
(MHOKYJIATA).




TpeOoBanus, npeabsaBiasieMble K
IIATATEJIHLHOU Cpee: @

1) o0ecneynBaTH XOPOILUMM POCT
MPOAYHEHTA M MAKCMMAJbHO BO3MOYKHOE
o0pa3zoBaHUe AHTHOMOTHKA;

2) coaepxKarb JO0CTYIIHbIE U JICTKO
ycBauBaeMble KJIeTKAMU KOMIIOHEHTHI;

3) ob1agaTh CIMOCOOHOCTHIO K (DMJILTPALIMMN;

4) od0ecieuMBaTHL NPMMEHEHHE HaudoJ1Iee
IKOHOMHUYHBIX U 3(PPEeKTUBHBIX IPUEMOB
BbIICJICHUA U OYMCTKH AHTUOMOTHKA.



Cmepuaruszauun
numameasvHbuix cpeo 6

NPOMbIULIEHHBIX YCA0BUAX
ocyuwiecmaasemcs 08yms
OCHOBHbBIMU Memooamu.:

1) nepuooduuecKum

2) HenpepvbI6HbIM

(5—10 mud npu £= 125 - 130°C
oxs1axaaercs A0 30— 35°C — . mocrynaer B

c])epMeHTep) @




Cmaodusa 6uocuHme3sa -
OCHOBHas OUOMEXHOA02UUEeCKaN
cmaous 6 npouecce NoAYUeHUN
AbB, obecnevusarowan 0an
npoodyueHma ycaoeus
paszsumusl, Komopuvlte Obl
cnocoocmeosanu
MAKCUMAABHOMY YPOBHIO
oopa3zosanHus bAB.

(2



dPPhexmusHocmb cmaouu

ouocuHmesa onpeoeastemcs:

Cocmagom numameavHol cpeodbl;
Pesxxcumom u epemenHem pazsumus
npooyueHma;

Cmoumocmbvl0 KOMNOHEHIMO06 cpedbl;

JIHepzemuHecKuMu sampamamu
( pacxoowvt Inepzuu npu cmepuausayuu cheodst,
Ppepmenmepa, Kyaemyparerou HcuoKocmu 1 m.o. ).

(2



B npou3Boacree Ab HCNOJAb3VIOT

METOAbI KYVJIbTUBUPOBAHMUSI:
1. IllepuoanyecKkuu;

2. HenmpepbIBHBIN;
3. IloaayHenpepbIBHBINA 0ThEMHO-
TOJIUBHOM (IIPOMEKYTOYHBIN).

(2



Ilpu mojayyeHU NEHUIUJIJIAHA
MHUKPOOHOJIOTrMYeCKUM CHHTE30M UCIOJb3YIOT
MATATEJIBHYIO CPeay, BKIYAKIIYIO:

[JIIOKO03Y | I

JIAKTO3Y S %

cyabdar ammMoHus 1 pocharbl 0,5-1%
KYKYPY3HbIil 3KCTPAKT 2-3%

anpeowiecmeennuku) Ab:

(peHOKCH- MM PeHUIYKCycHast kucaora 0,3 - 0,6%

MeJl 0,5-1%

MEHOracuTeJb 0,5-1 %.



Ycnosusn pepuenmauuu:

Tremneparypa pepmentanuu 22—26° C;
pH ot 5,0 10 7,5;

nocrosinHoii adpanuu (1 M> Bo3ayxa Ha
1 M° cpennl B 1 Mun);

IHPOIAOIKUTEIBHOCTh mMpolecca — 4 CyT.

(31



llepCeKTUBHBIA METO/I BhIPAIIIMBAHUS
MHUKPOOPraHWU3MOB - IPOAVIIEHTOB Ab
MeTOI ITITYOMHHOI0
KYJIbTUBUPOBAHUA NJIN
[ePUOAHYECKOE
KYJbTUBHPOBAHME.

= //7/’/_\‘
/./ b ~




Oco0ennoctbio 11 craguu npousBoacresa Ab
ABJSACTCH ABYX(A3HBIN XapaKTep (pepMeHTAIIMH.

B nepBou ¢asze pasBUTHSA KYJbTYPbI
(Tponodpase) uaeT HHTEHCUBHOE
HaKOIJIECHHEe 0MOMACChI,
CONPOBOKIAKOIIEECH YCHICHUEM IPOLIEeCCOB
OnocuHTe3a 0€JIKOB, HYKJIEHMHOBBLIX KUCJIOT,
YIJIEBOA0B, (hePMEHTOB.

Ab He cCMHTE3MpYVeTCs B
1-oM (a3ze.



Bo BTOpOIi da3ze (uauodasza) @
HAKOIJIEHHEe OMOMACCHI

3aMedJIsieTcd, T.K. MUTaTeJIbHasA
cpeaa o0eaHeHAa U o0oraieHa
HPOAYKTAMM KU3HEAEATEIbHOCTH
HpPOaYILIEHTA.

MakcumMyM OMOCHHTE3A
AHTHOMOTHUKA HACTYINAET B
CTaAMU OTMHUPAHUA KYJIbTYPBHI.



Ieab XUMHYECKOH OYUCTKH -
n3BJjedeHue Ab U3 KyJIbTYpaJdbHOHU
KHUIKOCTH UJIU KJIETOK

IPOAYIEHTA,
e KOHLEHTPUPOBAHME,
e O0CBOOOKICHHE OT IPUMeECEH,

e IOJY4Y€HHE BHICOKOOYHIIEHHOIO
npenapara.

(2



Memoowvl ouucmkil:

1. MeToa :KMAKOCTHOU
IKCTPAKIIAM;

2. UoHooOMeHHAas1 copOLusa;
3. MeT0oa oCaKICHHUS.

(2



Oobeszsooxtcusanue npenapamog (VoaaieHue
CBODOOHOU U CEA3ZAHHOU B00bL):

1. JImopuabHasa cymika Ab (mpu HU3KHUX
Temmneparypax -8,-12°C

2. BeicynniuBaHue ¢ NpMMeHeHUEeM
PACHbLINTEIbHOU CYIIHJIKH.

3. Cymka B BAKYYM-CYIIHJIbHBIX
IKadax WJin MEeToI0M B3BCIIICHHOI0

CJI041.



buoAormueckre MeToABI aHaAn3a Ab

1. Ilpemapar n3y4aroT Ha pa3HbIX BHIAX
"KUBOTHBIX /Il BHISIBJICHHUS €r0

OCTPOU M XPOHHYECKON TOKCHYHOCTM;

2. YCTAaHABJIHBAKT MAKCHMMAJbHO @
nepenocumyro ao3y (MII1J1)
AHTUOMOTHKA (103Y, BHI3HIBAIOIIYIO

runoen 50 % nmoaonbITHLIX )KUBOTHBIX
(LDS0));




3. 103y, cMepTe/IbHYIO 11 BCeX KMBOTHBIX
(LD100).

4. KomnyecrBeHHoe onpeaeaeHue Ab
IPOBOAAT OHOJOrMYECKUMU METOAAMM,
OCHOBAHHBLIMH HA CPABHUTEJIbHOU OLICHKE
YrHETeHHUSI POCTA TeCT-MUKPOOPraHu3Ma.

4.1. AKTUBHOCTb YCTAHABJIUBAIOT
ouphy3uonnvim Uian
mypououmempuuecKum MeToaMu

(corimacHo I'®D XI1I us3a. Mmeroa «inddy3uu

B arap» ). 3




YCKOPEHHDBIE BMOAOTMUYECKHUE METOADI
OIIPEAEAEHUA Ab:

YPEa3HbIN METO/

(MpOBOAAT MyTEeM CPABHEHUS
n3MeHenu pH B cpegrax ucnbITYyeMbIX
U CTAHJAAPTHBIX 00pa3ioB);

(pepMeHTATUBHBIN MeTO] (OCHOBAH
HA HHAKTHBAIMM AMUHOIJIMKO3U/I0B B
KPOBH Cleliu(PpUICCKUMHA (pepMEHTAMM,
npoayuupyemsie I'p. <
MHUKPOOPraHU3MaMM);

(H



s Paouoummynnotic memoo

OCHOBAH HA CPABHUTEJIbHOHU OIICHKE
KOHKYpeHIuu Ab, Me4eHHOr0
TPUTHEM, U HCIIBITYEMOI'0
AHTHOMOTHKA 110 OTHOIIECHUIO K
cnenu(pUIeCKUIM AaHTUTEIAM
HMMYHHOM CHIBOPOTKH.



Enununa nevcreusa (E/1) - BeJuunHa
OHO0JIOTUYECKON AaKTUBHOCTH AD.

3a E/l npuHUMa0T MUHUMAJIbHOE
KoJn4YecTBO Ab, mogaBJisiioee

Pa3BUTHE TECT-MUKPOOPraHu3Ma B
onpeaeJeHHOM 00beMe MUTATEJIbHOU

cpebl.
&



CooTHOLIEHME MEXKAY MACCON U eIMHULIAMH
nercreuda (E/1) Ab

HAUMEHOBAHHUE AB EJ, Muin. MACCA, r

BeH3mIneHnnnJIJINHA 1 0,65
HaTpHveBas (KajueBas)
COJIb
CrpenToMHUIIHA | 1,0
OCHOBaHHE
CrpenTtoMuIMHA CyJIb(par 1 1,23
(xJ10pM )

IPUTPOMHULIUH 1 1,11




Mepuvt 00pbObL ¢ hazoeou unghekuueu 6
NPOMbBLULTICHHBIX HEXHO102UAX:

1. Ucnosib30BaHue B npou3BoacTee Ab
CIEUAJTBHO 0TOOPAHHBIX (haroycTonuYuBbIX

KYJbTYP.

2. Cucremaruieckasi 0opb0a ¢
pacnpocrpaHeHueM (gara B mpou3BOACTBEHHBIX
[exax u Jjjadoparopusix.

3. 3amurTa Npou3BOJACTBEHHOU KYJIbTYPhI
npoayueHra Ab ot parosoun MHGpEeKINHA
(cTepuiu3anus cpea, anmaparypbl, CTporum
COOJII0IeHHEM CTEPIUJIBHOCTH HA BCEX ITaNax

nojayyeHusi Ab). @



IlpeumMyIiecrBa NOoJAyCMHTETUHYeCKUX Ab:

1. DKOHOMMYECKH BBIT'OAHBbIN CIIOCO0
npousBoacrea Ab (3 1 npupoaHoro
Ab moxHO co3aarh 0ostee 100
IHOJYCHHTETHYECKUX NMpenaparoB ¢
Pa3HBIMM CBOHMCTBAMH);

2. HUyBCTBHUTEJIBHOCTH
MHKPOOPIraHU3MOB K
[HOJYCUHTEeTHYECKUM ADb,
YCTOMYMBBIX K IPUPOAHBIM Ab; @



Ipunuyunul payuonaivbHoUu
aHmuoOuomuKomepanuu:

1. MUKpPOOMOJOTrNYeCKUMA NPUHIINUIL.

ADb nNpUMEeHATH TOJBKO 110
[MOKA3aHUAM, KOIria 3a00/ieBaHue
BbI3BAHO MUKPOOPraHU3MaMHu, B
OTHOLIEHUH KOTOPLIX CYIECTBYIOT

3 PeKTUBHBIC PENAPaThI; @



2. DapMAKOJOTrMYECCKUN MPUHIIHUIL.
Ilpu HasHayenuu Ab HeodX0aMMO

OINpeaeJUTHh NPABUJIBHYIO
T03MPOBKY NMpenapara, HHTEPBaJbI
Mekay BBeaeHueM J111, meroabl
BBEACHHUA, BO3MOKHOCTh COYCTAHUSA

o= pasanynbix Ab;

e
.
y
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3. KinHu4YeCKUH NPUHIIMIL,
Ilpu HasHAYeHUH AD YYHUTHIBAKOT

o011ee cocTOsTHME 00JIBLHOI0, ITO0JI,
BO3PACT, COCTOSIHME HMMYHHOH
CHCTEMbI, COIIYTCTBYIOIIME
3200/1eBaHUAI.




4. JnUaeMHU0J0rHYEeCKUN TIPUHIIUIL.

IIpu Bb100pEe Ab He00X0aUMO 3HATD,
K KAKUM ADb yCTOMYHBBI
MHUKPOOPraHu3MbI B cpele,
OKpYy:Kawiuen 00JbHOro (00JIbHMUIA,
oTae/IeHue, reorpapuyecKum peruoH).

(H



S. DapManeBTHYCCKUN NMPUHIIAIL.
Heo0xoquMo yYUTHIBATh CPOK

FOAHOCTH U YCJIOBUSA XPaHEHUS
npemnapara, T.K. IpH JJIUTEeJIbHOM M
HENPaBUJIbHOM XpaHEHUH BO3MOKHO
o0pa3oBaHUE TOKCUYHBIX

IIPOAYKTOB.




OcHoBHbIE GDU3UKO-XUMHUYECKHE CBOUCTBA AD:

Hexocrarounas pacrsopumMoctb Ab B Boje

(3aTpyaHsieT MOJY4YeHHEe HHbEKIMOHHbIX
JID);

Henocrarounas cTadMJIbHOCTH BOAHBIX
pacTBOpoB (B BOAHOM cpeae Ab
[OABEPKEHbI PeaAKIUAM THAPOJIU3A,
OKUCJICHUS U AP.);

I110Xa9 cOBMEeCTHMOCTD C
JJIEKAPCTBEHHBLIMHU U BCIIOMOIareJIbHbIMHA B:

BaAMU; @



4. TepmosaduabHOCTh OOABIIMHCTBA AD fes1aer
HEBO3MOKHBIM NIPMMEHEHHE TEMJI0OBbIX
METOA0B CTEePUIU3ALNHA

Hceknrouenue:

JleBOMHIIETHH 1 MOHOMHMIIMH B BHJE
PACTBOPOB BbIICPKUBAIOT
crepuimsanuio npu 100°C (tekyunm
nmapom) B redenue 30 MuH.

S. B 3aBucumocTu ot pH cpeasl Bo3MOKHO
N3MEHEeHUE AaKTUBHOCTU AD.



BJIATOJIAPIO
3A
BHUMAHME!



